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INOACHHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o OWOJIOTMHM OCHOBHOTO OOIIEro oOpa3oBaHus (yriyOJE€HHBIHI
YPOBEHb) COCTaBJIEHAa Ha OCHOBE TPeOOBaHMIl K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC 00O, ¢ yuerom ¢enepaibHON pabouell MporpaMMbl BOCIIUTAHUS IS
0011€00pa3oBaTeNbHBIX OPraHU3alUH.

[IporpamMma o 6MONOTHH OPUEHTUPOBAHA HA O0YYAIOIIUXCS, TTPOSBIISIOLINX
HOBBILIEHHBIN MHTEpEC K M3YYEHHIO OMOJIOIMH, U HalpaBiieHa Ha (GOpMUPOBAaHUE
€CTECTBEHHO-HAYYHOM T'PAMOTHOCTM M OpraHU3alMI0 M3yYeHUs OHOJIOTMM Ha
JesITeIbHOCTHON OCHOBE. B mporpamMme mo OMOJI0THH YYUTHIBAIOTCS BO3MOXKHOCTH
ounonoruu B peanusanuu TpedoBanuii ®I'OC OO0 k mnaHupyeMbIM JTUYHOCTHBIM,
METaNpeMETHBIM U TPEIMETHBIM pe3ylibTaraM OOy4YeHHs Ha yriyOaéHHOM
YPOBHE, a TaKXe pealn3alus MEeXIPEIMETHBIX CBSI3€d €CTeCTBEHHO-HAy4YHbIX
y4eOHBIX NMPEAMETOB OCHOBHOT'O 00111er0 00pa30BaHUsl.

[IporpamMma BKIIOUaET pacmpeaesieHue CoAepKaHusl yueOHoro Marepuana ¢ 7
no 9 kmacc, a TaKkKe PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh H3yUCHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS MPEAMETHOIO COACpX aHUS C YUYETOM
BO3PACTHBIX OCOOEHHOCTEN 00yJarOIINXCA.

[IporpamMma mo Owonornu paspaboTaHa C IETBI0 OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU pabouell mporpaMMBbI 10 Y4eOHOMY MpPEeIMETY.

B mporpamme mo Ouonoruu OMPENENSIOTCS OCHOBHBIE WENH H3YYCHHS
Owojjorud Ha yrIIyOJIEHHOM ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
IUTAaHUpPYEMbIE  pe3yJbTaThl  OCBOEHUS  Kypca  OHOJIOTMH:  JIMYHOCTHBIE,
MeTanpeMETHbIE, PEAMETHEIE.

buonorust BHOCHUT CyIIECTBEHHBIM BKJaJ B pa3BUTHE Y OOyUYaIOIIUXCS
HAYYHOTO MMPOBO33PEHMsI, BKIIOYAss (OPMHUPOBAHUE MPEICTABICHUNA O METOoIax
NO3HAaHMs )KUBOU NMPUPOBI, O3BOJISET CPOPMUPOBATH CUCTEMY HAyUHBIX 3HAHUN
O JKUBBIX CHCTEMaX, YMEHHUS HMX MPUMEHSATh B Pa3HOOOPA3HBIX >KU3HEHHBIX
CUTYaIUsX.

buonornyueckass mToAroTOoBKa Ha YIUIYOJIEHHOM YPOBHE CIIOCOOCTBYET
Pa3BUTHI0O MOTHBAIMM K M3YYEHHUIO OHMOJOTHM, MOHHUMAHUIO OO0YyYaroIIMMHCS
HAYYHBIX MPUHIIMIIOB OpPraHU3allMU JIEATEIbHOCTH 4YelIOBeKa B >KMBOW IMPHUPOJIE,
TIO3BOJISIET 3aJIOKUTh OCHOBBI JKOJOTHYECKOW KYJIBTYPHI, 3I0pOBOTO oOpa3za
KU3HHU, CHOCOOCTBYET  OBJIAJICHUIO 00y4aroIUMUCs CTHeIMaTbHBIMU
OMOJIOTMYECKUMHU 3HAHUSAMHM, 3aKJIAJbIBAIOIIMMU OCHOBY I JaJbHEUIIEro
OMOJIOrMYecKOro 00pa30BaHMUS.

Heasimu oOyuyeHus OWOJIOTHM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
(yriyOn€HHbBINA ypOBEHbB) SBIISIOTCS:



pa3BUTHE HHTEpeca K W3YUYCHUIO JKU3HEACITEIBHOCTH OMOJIOTHUYECKHUX
CUCTEM  pa3HOr0  YpPOBHS  OpraHM3alud,  OCOOCHHOCTSIM  CTPOCHWUS,
KU3HENICATECILHOCTH OPTaHN3Ma YEJIOBEKa, YCIOBUSIM COXPAHEHUS €ro 3JI0POBbS;

dbopMHupOBaHWE YMEHUW MPUMEHSATh METOJbI OWOJOTHYECKON HAYKH IS
U3y4eHUs] OMOJOTUYECKUX CUCTEM, B TOM YMCJIE OPraHN3Ma YEJIOBEKa,;

BOCITUTAHUE DKOJIOTMUYECKOW KYJIBTYpPhI B IEJISIX COXpPaHEHHUsS COOCTBEHHOTO
3JI0POBBSI M OXPAHBI OKPYIKAOIICH CPEBI;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax Oynyuen
npo(ecCHOHaNBHON NEeSITeTbHOCTH, CBSI3aHHOW C OWOJOTHEW, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABJICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUI.

JlocTikeHue 1eneld mporpaMMbl MO OMOJIOTMH OOECIEYUBAETCA PEIICHUEM
CJIeIYIOIIUX 3a/1a4:

npuodpeTeHue o0yyYaromuMucs 3HAHHUU 0 AKHABOMN IPUPOJIE,
3aKOHOMEPHOCTSIX CTPOCHHMS, JKU3HEACITCILHOCTH W CPeAooOpasyromiel poiu
rpu0OB, pPACTeHHWH, JKUBOTHBIX, MHKPOOPTaHM3MOB, O UEJOBEKE Kak
OMOCOIMANILHOW CUCTEME, O pOJM OHOJIOTMM B MPAKTUYECKOM NeATeIbHOCTH
JIIOACH;

OBJIAJICHUE YMEHUSMH MPOBOJIUTH UCCIEAOBAHUS O0OBEKTOB KUBOUM MPUPOJIBI
C WCIOJB30BAHHEM JaOOPATOPHOTO OOOPYAOBAHUS W WHCTPYMEHTOB ITU(POBBIX
nabopaTopuii, oOpraHu3alud HaOMIOJAEHUS 33 COCTOSIHUEM COOCTBEHHOIO
OpraHmu3Ma;

OCBOEHHE MPUEMOB pabOTHI ¢ OMOJIOrHUECKOW UH(pOPMAIIUEl, B TOM YHUCIE O
COBPEMEHHBIX JOCTIDKCHHSIX B oOysiacTu OWoioruu, € aHaiu3 U KPUTHYECKOe
OIICHUBAHUE;

OCBOCHHME SKOJOTUYECKH TI'PAMOTHOTO TIOBEACHUS, HAMpPaBICHHOTO Ha
coxpaHeHHe COOCTBEHHOTO 3/I0POBBS M OXPaHbI OKPY’KAFOIICH MPUPOTHON CPEJIbI;

npuoOpeTeHue npecTaBieHuii o chepax npodecCuoHaNbHON IeITeIbHOCTH,
CBS3aHHBIX C OWOJOTHMEH M COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMU Ha
JOCTHKEHUSIX OMOJIOTHUH.

OO0miee 4YKCIIO YacoB, PEKOMEHJOBAHHBIX JIsi HM3y4YeHHs] OHOJIOTMH Ha
yIIIyOJIEHHOM YpOBHE, — 272 yaca: B 7 kjacce — 68 yacoB (2 yaca B HeJeN0), B 8
kiacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJIeI0).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

BBenenue

[utonorust — Hayka o kjerke. CoBpeMeHHas kieTto4yHas Tteopus. Kierka —
€IUHUIIA CTPOCHUS, )KUZHEJACATEIbHOCTH U PAa3MHOKEHHUS KUBOTO. XHUMHUUYECKUN
coctaB kjaeTku. CTpyKTypHass OpraHud3auusi KJICTKU. OYyKapUOTHBIE U
MpoOKapuoTHhIE KJIeTKU. MemOpana. Ilutormasma. Opradouasl. Enunas
MeMOpaHHas CHUCTeMa KJICTKH. MUTOXOHApUU U IulacTuabl. lluTockenmer u
opraHoubl JBWKEHUS. Aapo. XpoMocombl. ['eHbl. YIBOCHHE XPOMOCOM.
IImonnaocte Kietku. Kiterounerd mmki. Muto3. Meiio3. Pasmuoxxenue. Tuinl
’KM3HEHHBIX ITUKJIOB.

Bupyconorus — Hayka o Bupycax. Bupycel — HekneTounsie popmbl. Briman
POCCHUHCKUX | 3apyOeKHBIX YYEHBIX B Pa3BUTHE BHUPYCOJOTHHM. BupycHbie
3a00JIeBaHUsl PaCTEHUM, KUBOTHBIX U YeJIOBeKa. Mepbl MpoHIaKTUKU BUPYCHBIX
3a00JIeBaHUM.

CoBpemeHHass  KjaccU(PUKAIMS  OPraHU3MOB, OCHOBHBIC  MPHUHIIUIIGIL.
Kimaccudukanuss opraHu3MOB | SBOJIIOIMOHHOE YUYeHHE. Teopus 3BOJIOIUH
Yapmb3a JlapBuHa.

Metoasl HayyHOro To3HaHWs B Ouojoruu. IIpaBuia paboThl CO CBETOBBIM
MHUKpPOCKONIOM. BpeMeHHble H TIOCTOSHHBIE MUKpolpenapatel. MeTtoauka
IIPUTOTOBJICHUS BPEMEHHBIX MHUKpOIpenapatoB. MMHKpPOCKONUA ONTHYECKas,
AJIEKTPOHHAsA, CKAaHUPYIOIIAsi, 30H0BAS.

Jlemoncmpayus TIOPTPETOB  YUEHBIX, MHUKpodoTorpaduil  KIETOYHBIX
CTPYKTYP, BBIIOJHEHHBIX C TOMOIIBIO PA3JIUMYHBIX TUIIOB MUKPOCKOIIHH.

Jlabopamophuie u npaxmuyecKkue padoomol

IIpaBmma TexHUKH O€30IMACHOCTH TMPH TIPOBEACHUU J1A0OPATOPHBIX U
NpakTHYEeCKUX paboT. OCHOBBI MHUKPOCKONHUHU: TPHUTOTOBJIEHHE BPEMEHHBIX
npenapaToB U pabora ¢ MuUKpockornoM. OdopmieHue pe3yiabTaToB pabOThI ¢
MHKPOCKOTIOM.

bakrTepuu u apxeun

Mukpobuonoruss — Hayka O MHKpoopraHu3max. OCOOEHHOCTH CTpPOEHUs
IPOKapUOTHON KJeTkH. MHorooOpa3zue QopM kieTok Oakrepuii. Poct u
pasmHOXeHue Oaktepuii. Cmopsl Oaktepuii. JKu3HEAESATEIBHOCTh OaKTEpUU:
aBTOTpo(HBIE U TeTepoTpodHbIE, aHa’poOHBIE U  a’pOOHBIE OaKTEepUU.
[{nanoOakTepuu U UX POJIb B IPUPO/IE.

Oco0eHHOCTH OpraHu3aluyu apxe U ux oTiauuus ot Oaktepuil. Ponb apxeil u
OakTepHii B BOSHUKHOBEHHH 3YKAPUOTOB.



PacnipoctpanénnocTs OakTepuii M apxeil, UX poiib B TNPHUPOAEC U KU3HU
yesnoBeka. Posb Oaktepuii B OMOre0OXUMHYECKUX UKIIAX.

Jlabopamopnuie u npakmuueckue pabomol

N3yuenne MeToM0B Ne3MH(PEKIINHA U CTEPIITH3AIIH.

Nzyuenune mopdonoruu 6akTepuii Ha MUKPOCKOITUYECKUX TperapaTax.

MHoroo0pa3ue 0JHOKJIETOYHBIX 3YKAPHOT

OCHOBHBIE TPHU3HAKH OJHOKJIETOYHBIX 3yKapuoT. CTpoeHue, IBUKEHUE,
NUTaHUE, Pa3MHOXKEHHE OJHOKJIETOYHBIX aBTOTPOPHBIX U TeTepOTPOPHBIX
9YKapuOT HAa MPUMEpE 3BIJIEHBI U TPUIIAHOCOMBI, TPUXOMOHAAbl M KHUIIEYHOU
AIMONMK, UHPY30pud TY(ETbKH M MaJISIPUMHOrO IUIa3MOJUS, PaTUONIApUN U
dopamuardep, aMEOBI MpoTeEsl, TUATOMEN. 3HAUEHHE OJHOKIETOYHBIX 3YKAPUOT B
npupoae U Ku3HH 4venoBeka. ConHast Oose3nb, Oone3nb Illaraca. Koxubiii u
BUCLIEpATbHBIN Neimmanno3. Tpuxomonuas. JIsmMOamo3.

Jlabopamopnule u npakmuyeckue pabomol

N3yueHne 0JHOKIETOYHBIX OPraHU3MOB O]l MUKPOCKOIOM Ha BPEMEHHBIX U
(UKCHPOBAHHBIX MUKpOTIpEnapaTax.

ApXeniacTUIHbIE WIH «PACTEHHSD)

boranuka — HayKa 0 pacTeHUusX

Kparkas wucropuss pas3Butus OOTaHWMKH. boTaHmka © OOBEKTHI ¢&
uccinenoBanuii. OO0BEM mapcTBa «pacTeHUs» B COBPEMEHHOM  CHCTEME
opraHnueckoro wmupa. Pazgenst Ootanuku. CBsi3b OOTAaHUKHM C JAPYTUMU
OMOJIOTMYECKUMHU HaYKaMU, MEJUIIMHON U CEIBCKUM XO03siCcTBOM. Posb O0TaHMKH
B (opMHpOBaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI  MHpA.
IlepcriekTBBI pa3BuUTHS OOTAaHWKHM Kak Haykd. [IpuMmeHeHHe OOTaHHYECKHUX
3HaHui yenoBekoM. [Ipodeccun yenoBeka, cBsizaHHbIE ¢ OOTAHUKOM.

Jlemoncmpayua TOPTPETOB YUYEHBIX, KUBBIX PACTEHHUM, KOJUICKUIUN U
MYJISDKEN.

OO0mas oprann3anus pacTUTEILHOr0 OPraHu3Ma

PacturenbHas KjieTka U €€ 0COOEHHOCTH.

PacturenbHbie TkaHu. OTKpBITHE pPacTUTENbHBIX TKaHel. CTpoeHue u
GyHKIIMU pacTUTENbHBIX TKaHel. [IpocTeie u crnoxkHbie TkaHu. OOpa3oBaTEIbHEIE,
MMOKPOBHBIE, OCHOBHBIE, MEXaHUYECKUE, TPOBOIAIINE TKAHU.

Opranbl U CHUCTEMbl OPraHOB PACTUTEILHOIO OpraHW3Ma, MX B3aMMOCBS3b.
PacturenbHbpIi OpraHu3M Kak €IuHOE Iejioe. BeretaTWBHbIE M TE€HEPATHBHBIC
OpTraHbl.

Jlemoncmpayusa ONBITOB MO OOHAPYKEHUIO B CEMEHAX PACTCHHM BOJbI,
MUHEPaJIbHBIX U OPraHUYECKUX BEUIECTB, Kpaxmaia, OenKa 1 Kupa.

Jlabopamopnsie u npakmuueckue padoomol.



N3ydeHne CTpOEHHS PACTUTEIbHBIX KJIETOK HAa TOTOBBIX M BPEMEHHBIX
MUKPOIIpENapaTax.

HaGnronenue mnporecca miazMoniu3a M JIEIUIa3MOJIM3a B PAaCTUTEIBHBIX
KJIETKaX M0 MUKPOCKOITOM.

N3yuenne ocoOeHHOCTEW CTpOEHUS TKaHEH pacTeHHWH Ha TOTOBBIX U
BPEMEHHBIX MUKpPOIpEnaparax.

N3ydenue cTpoeHHs OpraHOB PAaCTEHHUM Ha JKMBBIX O0BEKTaX U TepOApHBIX
oOpa3nax.

CrnopoBble pacTeHust

Kpacubie, 3enénble m XapoBble BOIOPOCJIHU. AJBIOJOTHS — HayKa o
BoJopocisix. Bomopocnm —  HETaKCOHOMHYECKass TIpyIa  OpPraHu3MOB,
MPUCIIOCOOJICHHBIX K JKU3HM B BOJHOW Cpelie, OTHOCAIIUXCA K Pa3IUYHbIM
apCTBAM B COBPEMEHHOM CHCTEME OPTraHUYECKOro mupa. MecTo KpacHBIX,
3€JIEHBIX M XapOBBIX BOJOPOCIEN B COBPEMEHHON CHUCTEME OPraHUYECKOI0 MHpA.
OC0OEHHOCTH WX CTPOCHHMS, PA3MHOXKEHHUS W >KH3HEHHBIX IMKIOB Ha TpUMEpe
XJIAMHJIOMOHA/Ibl, XJIOPEIUIbI, KIAA0(QOPHI U YIIbBBI, CIIUPOTUPHI U Xapbl, TOPHUPHI.

Bypsbie Boopocin, X TAKCOHOMHAYECKOE MTOJIOKEHHE BHE [IapCTBA PACTEHUM.
KvzHeHHBIC MUKIIBI TaMUHAPUHU (MOpcKas kamycTta) U ¢ykyca. Pacripoctpanenue
U 3KoJorus. Posib B mpupo/ie ¥ 3HaUEHUE B KU3HU YEJIOBEKA.

[IpoucxoxkaeHne BBICIIUX pacTeHUuil (AMOPHODUT) OT XapOBBIX BOIAOPOCIIECH.
CoBpeMeHHBIE TOAXObI K CUCTEMATUKE PACTEHUI.

MoxoBuanbie wuau  Mxu. OOmas XapakTepucTUKa, CTPOCHUE U
KU3ZHENIEATCTLHOCTh, JKH3HEHHBIN ITUKI MXOB. MHOroo6pasue MxoB. KykyrkuH
7€H u charaym. PacnipocTtpaHeHue u HKOJIOTUsI MXOB. 3HaUYE€HHUE MXOB B MPUPOJIE U
KUBHENIEATETbHOCTH  4enoBeka.  TopdooOpazoBanue.  [leu€HouHukHM U
AHTOLIEPOTOBBIE.

I[lnaynoBuansie (miaaynsl). OOmias xapakrepuctuka. Mopdooruueckue
0COOEHHOCTH BETeTaTUBHBIX OpraHoB. OCOOEHHOCTH OpTaHW3AINH, >KH3HEHHOTO
uKiIa riayHa OynaBoBuaHOro. [loyoBoe mokoneHue, peayKuus ramerodura.
Pacnpoctpanenne W 9SKOJIOTMS IUIAYHOBUIIHBIX. 3HAY€HUWE B NPUPOJE H
UCIIOIb30BaHUE YENOBEKOM. lckonmaeMble IIayHOBUIHBIE. Ponb HMCKOMaembIxX
IUTAYHOBHUIHBIX B PACTUTEIHFHOM TMOKPOBE MaJIC030MCKOM 3pbl U B 00pa30BaHUU
KaMEHHOT'O YIJISl.

IManopoTHMKOBHIHBbIE (MAMOPOTHUKHU U XBoIM). OOIIas XapakTEepUCTHKA
NarnopoTHUKOBUAHBIX. (OCOOCHHOCTHM OpraHu3allid BEreTaTUBHBIX OPraHOB,
KU3HEHHOIO [HMKJIAa XBoma mnojieBoro. CTpoeHMe U KU3HEAECATEIBbHOCTH
NarnopoTHUKOB. JKU3HEHHBI 1UKJI NANOpPOTHHUKOB Ha MpUMEpPE IIUTOBHHUKA
MyKCKoro. PacmpocTpaHeHre M 3KOJOTHS NanOpPOTHUKOBUJIHBIX. 3HAUEHUE B
NIPUPOJIE U KU3HEAECATEIbHOCTH YEJIOBEKA.



Jlabopamopnuie u npakmuueckue padoomaul

N3yuenne ocoOeHHOCTEN CTPOCHMS U KUZHEHHBIX ITUKIOB OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX 3€JEHBIX, XapOBBIX M KPACHBIX BOJOpPOCIEH Ha >XKHUBOM U
repOapHOM Marepuare.

N3ydeHue cTpoeHUs U KU3HEHHBIX IIUKJIOB OYpBIX BOJIOPOCIEH Ha KUBOM U
repOapHOM MaTepuare.

N3yuenne ocoOEHHOCTEN CTpOEHUs KYKYIIIKMHA JIbHA U cparnyma (Ha >KMBBIX
U repOapHbIX 00BEKTAX).

N3yuenne ocoOeHHOCTEH CTpOCHHMs IlayHa OyJIaBOBHIHOTO (HA YKUBBIX U
repOapHbIX 00BEKTaXx).

N3yuenne ocoOeHHOCTEH CTpPOEHMsI XBOIA TOJIEBOTO (HA JKUBBIX U
repOapHbIX 00BEKTAX).

N3ydenune ocoOeHHOCTEN CTPOCHUSI MAMTOPOTHUKA IIUTOBHUKA MYKCKOTo (Ha
KUBBIX U TepOapHBIX 00BEKTAX).

CeMeHHBIE pacTeHUs!

I'osiocemennble. BO3ZHMKHOBEHME CEMEHUM — BaXXHBIM 3Tal B JBOJIKOLHAH
BBICIINX pAacTeHUM. /[peBHUE CEMEHHBIC MANOPOTHUKU, UX POJIb B JaJbHEHIIEM
pa3BUTHM CEMEHHBIX pacTeHuid. OOIIMe NPU3HAKKM CEMEHHBIX PACTEHHM Kak
Hanbosiee TNPUCHOCOOJEHHBIX K CYIIECTBOBaHMIO Ha cymie. ['ojoceMeHHble —
HETAaKCOHOMHUYECKasi TpYINa CEMEHHBIX pacTeHuid. OOmas xapakTEepUCTHKA,
OCOOEHHOCTH OpTraHU3alMU TOJOCEMEHHBIX. JKHM3HEHHBIM 1MWK XBOWHBIX Ha
npuMepe COoCHbl. Pa3HooOpa3ue TrojJoceMeHHBbIX. XBOWHbIE, | MHKIOBBIE,
CaroBHukoBble, ['HeToBble. PacrnpocTpaHeHHE W 3KOJIOTHS TOJIOCEMEHHBIX.
3HAYEHHE B NIPUPOJIE U B XO35IMCTBEHHOM JESITEILHOCTH YEJIOBEKA.

Jlabopamopnvie u npakmuyeckue pabomol

N3yyenue ocoOeHHOCTEN BHEUIHETO CTPOEHUSI BETOK, XBOM, IIMIIEK U CEMSH
XBOMHBIX (€J1b, COCHA, IUCTBEHHHUIIA).

IiBeTkoBbIe pacTenus. OOmas xapakTepucTHUKa LBETKOBBIX. CTpoeHue u
KU3HENIEATEIIbHOCTh LIBETKOBBIX. [[BETOK Kak OpraH IOJIOBOrO Pa3MHOXKEHUS Y
MOKPBITOCEMEHHBIX ~ pacTeHuil. Pa3HooOpa3ue 1IBETKOB: TMpaBUJIbHBIE U
HenpaBWiIbHbIE, 000€MNoJible W pasnaenabHonobie. OOHOIOMHBIE W JBYJOMHbIE
pactenusi. CoupeTust (cioxkHble, mnpoctbie). l[Berenue. Pa3zButne MuKpo- u
meracriop. ['ametsl.  Omnbuienwe.  OmnopoTrBopenue. 3urorta.  JIBoiiHOoe
OIUIOZOTBOPEHUE Y TOKPHITOCEMEHHBIX (LIBETKOBBIX) pacteHuil. Paboter C.T.
Hapamuna. )Ku3HeHHBIH LUK IBETKOBBIX.

[Inoner m cemena. Pa3HooOpasue mnogoB. Cyxwe M COYHBIE IUIOABI.
OnHocemsiHHBIE W MHOroceMsHHble IUI0Abl. Comnoaus. CTpoeHue ceMsiH
JIBYJOJBHBIX U OJHOJOJIBHBIX pacTeHuid. PasHooOpasue cemsin. Pacripoctpanenue



IUIOJIOB M CEMSH B NIPHUPOAE. YCIOBUS IPOPACTaHUs CEMSH. JIpIXaHUE CEMSH.
PasButune npopoctka. PactipocTpanenue 1io0B U CEMSH B IPUPOJE.

WuauBuayaibHOe pa3BUTHE pacTeHWil (oHToreHes). Ilepuonbl oHTOreHesa:
AMOpPHOHATBHBIN, MOJIOIOCTH (FOBEHWIBHBIN), 3pEOCTH (Pa3MHOXKEHHUS ), CTAPOCTH
(CEeHMIIBHBIN) HA TPUMEPE MOKPBHITOCEMEHHOTO pacTeHus. CTaauu BEreTalliOHHOTO
Hepruoia pacTeHU Ha NpUMEpE 3J1aKOB (BCXOJbl, KYLIECHHE, BBIXOJ B TPYyOKy,
KOJIOILLIEHUE, [[BETEHUE, CO3PEBAHNE).

Jlabopamopnuie u npakmuueckue pabomaol

Nzydenne Mmopdoioruu npeTka (Ha )KUBBIX U (PUKCUPOBAHHBIX OOBEKTAX).

Nzyuenune paznooOpasus colBeTuii (Ha repOapHbIX 00pasiax).

N3ydyeHue cTpoeHUs 3aBA3M LIBETKA M CEMSIIOYKM I10J MHUKPOCKONOM (Ha
TrOTOBBIX MUKpOIIpenaparax).

N3ydenune cTpoeHUs CEMSIH MOKPBITOCEMEHHBIX PACTEHUM.

N3ydenue cTpoeHMs III010B U COILIIOAUM.

CTpoeHne U )KU3HEIEATETbHOCTh CEMEHHbBIX PACTEHHH

Io0er u moderoBbie cUCTEMBI

[To6er. Mopdomnorus mobera. CtpoeHue OONMMCTBEHHOTO moOera. Y3ell.
Mexpaoysnue. MertamepHocTs. Pa3zHooOpaszue 1moOeroB. YKOpPOYEHHBIE U
yaMHEHHBIE ToOeru. BeretaTuBHble U reHepaTuBHbie moderu. [lonoxenue nmodera
B IIpoCTpaHcTBE. Buon3mMeHEHHbIE TOOETH.

[Touka — 3auartounsii mnoOer. CrpoeHue mnouyku. Pa3zHooOpa3ue mMouek:
BEre€TaTUBHBIE, BET€TATUBHO-T€HEPATUBHbBIC, T€HEPATUBHBIEC, OTKPBITHIE, 3AKPBITHIC.
Bepxyuieunsie, 00KoBbI€ (M1a3yIIHbIE) U MPUAATOYHBIE TOYKH.

Crebens. Mopdomnorus crebna. dopma crebneil y TpaBSIHUCTBIX U
JIPEBECHBIX PACTECHUN.

Anaromus ctebns. CtpoeHue CTeONs ABYAOIBHBIX U OJHOJOJBHBIX
TPaBSHUCTHIX pacTeHuil. Pacnonosxkenue mpoBojsmux TkaHeil. CTpoeHue cteds
JIPEBECHBIX PACTEHUM.

Oynkuun  crebnsa. MexaHuueckasi,  TpaHcmopTHas.  BereraTtuBHOE
Pa3MHOXKEHHUE I[BETKOBBIX PACTCHUM.

Jlemoncmpayun onvima — NEPEIBIKCHUE MHUHEPAIbHBIX U OPraHUYECKHUX
BEIIECTB IO CTEOII0, BUIOM3MEHEHHBIX MTOOETOB.

Jlabopamopnule u npakmuyeckue pabomot.

N3yuenne mopdonorun mobera Ha KUBBIX OOBEKTaX WM Ha TepOApHBIX
oOpasiax.

N3ydeHune CTpOEHUS BET€TATHBHBIX, '€HEPATUBHBIX M CMENIAHHBIX MOYEK.
Pa3noo6pa3ue nouek y ApeBECHBIX PACTCHUM.

W3yyeHue mMomnepeyHoro Ccrowia CTBOJIA PACTEHUA M aHAIU3 BIMSHUS
JKOJIOTMYECKUX YCIOBUM HA Pa3BUTUE PACTCHUM.



N3ydyenne ocoOeHHOCTENW aHATOMHUYECKOIO CTPOEHUsS CTEOJIsl JBYAONbHBIX U
OJIHOJIOJIBHBIX TPABSIHUCTBIX PACTEHUHN (Ha >KMBBIX OOBEKTAaX WM Ha repOapHbIX
obOpasnax).

N3ydyenne 0COOEHHOCTEH aHATOMHUYECKOTO CTPOEHHUS CTEOIsl JPEBECHBIX
pacTeHUN.

N3ydenue TpaHcnopTa BEUIECTB B cTEOIIE.

N3ydenune meramopdo3oB nobera.

Jlucr. Mopdosoruss nucra. JluctoBas TmJIacTUHKA, OCHOBaHUE JIUCTA,
YepeloK, NPUIMCTHUKU. Pa3HoOOpasue aucTheB: (POPMBI JIMCTOBBIX IUIACTUHOK,
KWIKOBAHUE JINCTHEB, NPOCTBIE W CIIOXKHBIE JIHCThs. JIMCTOpacnoyioKeHue u
JUCTOBask MO3auka. Buion3sMeHeHns JUCThEB U UX (PYHKIIMH.

AHaromus JaucTa. DnuAepMa U yCTbUUHbIN anmnapat. Mesodumi. [TurmeHTs
mucta. Ilmactuasl. Kunku (COCyIUCTO-BOJOKHUCTBIE Tydku). OCOOEHHOCTH
CTPOEHHUS CBETOBBIX U TEHEBBIX JINCTHEB.

@OyHKIMU JHCTA. 3aracarollas, 3allUTHAs, BEreTaTUBHOE Pa3MHOXKEHHE U
npyrue ¢yHkuuu. TpaHcnupaius U ra3oo0MeH. BiusHue BHEIIHUX yCIIOBUHM Ha
TpaHcnupauuio. Dortocunre3. 3HaueHue QorocuHTe3a. KocMmuueckas poiib
3enénbix pacrenuil (K. A. Tumwupszes). Jluctonan, ero mpuuvHbl, MEXaHHU3M U
3HAYEHHE B )KU3HU PACTEHUS.

Jemoncmpayusn onvimog: BBIJCICHUE NUIMEHTOB JIMCTA Ha IIpUMEpE
CIIUPTOBOM BBITSKKHM XJIOpo(uiLia; oOpa3oBaHUe Kpaxmaia B 3€JEHBIX JUCThAX Ha
ceery (urypsr FO. Cakca); BIMSIHME CHJIBI CBETa Ha BBIJECIECHHE KHUCIOPOJa
BOJAHBIMH PACTEHUSAMH (ITOJCUYET My3bIPHKOB KUCIOPOAQ).

Jlabopamopnuvie u npakmuueckue padomol.

N3ydyenne wmopdosornn JaucTa Ha JKMBBIX OOBEKTaX WIM TrepOapHbIX
obOpasnax.

Tunel 1 GopMyIIBI IUCTOPACTIOTOKEHHS.

HccnenoBanue aHaTOMUHN JIMCTA € IOMOLIBIO CBETOBOI'O MUKPOCKOIIA.

N3yuenne metaMmopdo30B JHCTA.

Kopenb u kopHeBble cuctemMbl. Mopdosorus kopHs. Buasl kopHeit. Tumsr
KOPHEBBIX CHUCTEM.

Anatomus kopHs. 30HBl KOpHA. KopneBon udexnuk. CTpoeHHMe KOpHSA Ha
IIONIEPEYHOM CPE3€ B 30HE BCACBHIBAHUS.

dynkuuu KopHs. 3akperieHue pacTteHuss B cyOctpare. BcacwkiBanue u
IIPOBEJEHNE BOJIbl U MUHEPAJIbHBIX BELIECTB. 3allacaHue MUTATEIbHBIX BEILIECTB.

MusnepanbHoe nuTaHue pacteHudd. llocTymuieHue BOIBI M MUHEPAIBHBIX
BemiecTB. KopHeBoe naBiieHHE. DJIEMEHThl MUHEPAIBHOIO NUTaHUS (Makpo- U
MHUKpPORJIEMEHTHI). BpIpamuBaHue pacTeHHWid METOJaMH THUJIPOIOHUKH U
a’ponoHuku. ObecrneueHne yCiuoBUi JJisl JbIXaHUsI KOPHSI.



Hpixanue kopHsa. CuHTe3 OMOJIOTHYECKH aKTUBHBIX BellecTB. BereratnBHoe
pa3MHOXKeHue. BuonsMeHeHus: KopHe u ux GyHKIUU.

Jlemoncmpayusa oTpacTaHusl NPUAATOYHBIX KOPHEW HA MPUMEPE CMOPOIUHBI
U JIpPYyTUX PACTEHUM; MOCTYIUICHHS BOJbI M3 IMOYBBI B KOPEHb, HATHETAIOIIETO
JNEUCTBUS KOPHS; BUIOU3MEHEHHBIX KOPHEH.

Jlabopamopnvle u npakmuyeckue padomaol

N3ydenne ™opdosorun KOpHS Ha IKHUBBIX OO0BEKTaX WM TepOapHBIX
obOpasnax.

N3ydenne aHaTOMUYECKOr0 CTPOCHUS KOPHS HAa TOTOBBIX MUKpOIIpenaparax.

N3yyeHne cTpoeHUsT KOHYMKA KOpPHS IPOPOCTKA MIIEHULBI U MEPBUYHOIO
CTPOEHHUS KOPHS upuca (UJIu APyroro pacTeHus:).

N3yueHne CTpOEHHs KOPHEBBIX BOJOCKOB C TIOMOWIBKD CBETOBOIO
MHUKPOCKOTA.

HccnenoBanue BIUsIHYS BO31yXa HA pa3BUTHUE KOPHEN.

N3yuenue metaMop§o30B KOpPHSI.

BereraruBHOe pa3MHOKeHHME PpacTeHHH. BereratTuBHOE pa3MHOXKEHUE
IBETKOBBIX PACTEHUNW W €ro 3HAYEHUE B E€CTECTBEHHBIX YCIOBUSIX WU B
CENIbCKOXO3SUCTBEHHOW — mpakThke.  OcHOBHbIE  (OPMBI  BEreTaTUBHOTO
Pa3MHOXEHUS: KOPHSMH, JIUCThSIMU, HAJA3EMHBIMH U TOJ3EMHBIMU TOOETaMH.
Pasmuoxenne npuBuBkoit. Paboter M.B. Muuypuna. KionupoBanue pacTeHHIA.
MUKpOKIOHAIBHOE pa3MHOXKEHHE pacTeHud. KiletouHas MHXEHEpUs Kak
COBPEMEHHAS TEXHOJIOTUS PA3MHOKEHUS PACTEHUN.

[TouBa. PabGotet B.B. JlokydaeBa o mouBe. XapaKTE€pHUCTHKAa IIOYBBI.
PasnooGpasue  mous. I[lnomopoame  mouBbl.  YaobOpenus.  Hapymenus
MUHEPAJIbHOTO MUTAaHUSI PACTEHUN. ATrpOTeXHUYECKUE MPUEMBI 00PAOOTKH MOYBHI.
[TonsTue o0  ceBooOOpoT€ M €ro  3HAYEHMM  JUIsl  BbIpallMBaHUs
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Jemoncmpayua cnocoOOB BEreTaTUBHOTO Pa3MHOXKEHHS Ha MpHUMEpe
KOMHATHBIX PACTCHUMU.

Jlabopamopnule u npakmuyeckue padoomaol

N3ydeHne MUTO3a B KOPEIIKE JTyKa.

N3yuenne KU3HEHHBIX IUKJIOB PACTEHUN HA TepOapHBIX 0Opa3iax.

MeToabl MUKPOKJIOHAIBHOIO PA3MHOKEHHUSI PACTEHUM.

Knaccupuxkanusa uBerkoBbiX. OgHomosbHbie U [[BynonbHbie. CeMeiicTBa
uBEeTKOBbIX.  JIBynmonbHble: KpecrousetHolie, Po3zonsernsie, Ilaci€HoBble,
Cnoxunongetrnbie, MoTbuibkoBbI€ (b0OOBBIE), 30HTHUHBIE. OMHOONBHBIC: 3/TaKH,
AmapumncoBsle, Jluneitasie. Opxuanbie. OTIIMUNTENbHBIE TPU3HAKK. DOPMYIIbI
Y JyarpaMmbl [IBETKOB. J[MKOpacTylne U KyJbTypHBIE MPEICTABUTEIN CEMEMNCTB,



UX 3HA4YeHUE B IPUPOAEC U MCIIOJIB30BAHME 4YEIOBEKOM. PacmpocrpaHeHue u
9KOJIOTUS LIBETKOBBIX.

Jlabopamopnuie u npakmuueckue pabomaol

N3ydyenne  OTIMYUTENBHBIX  NPU3HAKOB  NPEACTABUTEIEH  CEMEHCTB
IIOKPBITOCEMEHHBIX.

OnpeneneHne NpeaCTaBUTENEH PAa3IMYHBIX CEMEHCTB C MCIOJb30BAHUEM
OIIPEAEIUTENIEN PACTEHUN WU ONIPEACIIUTEIbHBIX KAPTOYEK.

JKoj0rus pacTennid. Pactennsi B NpupoaHbIX c0001IeCTBAX

Pacrenus u cpena oburanus. Jkonoruyeckue Gpakropsl. Pactenus u ycioBus
HEXWBOW MPUPOJIBI: CBET, TEMIIEpPaTypa, BIAKHOCTh, MUHEPAIbHBIN COCTAB MOYBHI.
DKOJIOTUYECKUE TPYIIIBI pacCTeHNN. PacTeHns U yCciioBHsI )KUBOM ITPUPOIBL: MIPSMOE
M KOCBEHHOE BO3JICHCTBHE OpPraHU3MOB Ha pacTeHUs. B3anMOCBsI3M pacTeHuiu
MeXIy COO0M U C IPYTUMH OPTaHU3MaMHU.

3HaueHHE TOYBEHHBIX OPraHM3MOB JUIsl NUTaHUs pacTeHuil. Puzocdepa.
bakrepuanbuble KiyOeHbKH. MuKopusza (SHIO- MU SKTOMHKOpHU3a). 3elEHble
yAOOpeHUs.

PacturenpHoe  cooOmiectBo  (duromenos3).  buoreHos.  Dkocucrema.
buopaznooOpazue. BunoBoit coctaB pacTUTEIbHBIX COOOMIECTB, JOMUHUPYIOLTUE B
HUX BHIbI pacTeHul. Pacnpenenenue BHIOB B pacTUTEIBHBIX COOOIIECTBAX.
ApycHocth. PacTuTensHble cooOlecTBa: Jjeca, Jiyra, 00J10Ta, TYHIApPbI, MyCTHIHU.
[Ipucnoco0neHHOCTh pacTeHWd K cpeme W Mectam oOurtanusa. CMeHa
PaCTUTENBHBIX CO00IIECTB. PacTUTENbHOCTD (pacTUTENbHBIN MOKPOB). DIopa.

B3aumocBsa3p opranusmoB. WMH@ekuuoHHble O0J€3HM pacTeHUl U HX
Bo30OynuTenu. BupycHele (Mo3amyHass O0oyie3Hb Tabaka, MECTPOJIENECTHOCTD
TIOJIbIIAHA U JIPyTHE), TPUOKOBBIC (p:KaBYMHA, MYUYHHCTasl poca) U OaKTepHalIbHbIC
(Mokpast THWIB) 3aboneBanHus pacteHuid. VMmynurter y pacteHuil. [lpuannb

pacupocTpaHeHus MHOEKITMOHHBIX Oose3Hei PaCcTEHUMN. [TpuHIMUIIBL
npoPUIAKTUKA U JieyeHUs WHQEKIMOHHBIX OO0Je3HeW pacTeHUHl B MpPaKTHKE
PaCcTEeHHEBOACTBA.

JKcKypcuu unu 61u0e0IKCKypcuu

N3yueHue BUIOBOrO COCTaBa M 3KOJIOTMYECKOTO COCTOSIHUS OJHOTO W3
PacTUTEIBHBIX COOOIIECTB PErHOHA.

Jlabopamopnuie u npakmuueckue padbomul

N3yueHne ocoOEHHOCTEH CTPOEHUS PACTEHUM Pa3IMYHBIX SKOJOTHMYECKHX
IpyIIL

PacTuTebHBIA MHP U AATEJIbHOCTH YeJI0BeKAa
PazButne pacturensHoro mupa. JKusHp pacrenuit B Boge. [lepBbie HazemMHBbIe
pacteHuss. OCBOGHHE PACTEHHUSIMU CYIIH. DTanbl Pa3BUTHS HA3€MHBIX PACTEHHM



OCHOBHBIX CHCTEMAaTHUECKHX Tpynmn. PuHmopuThl — mepBbie Ha3eMHbIE
cocynuctele pacteHus. llosBieHne TKaHell U opraHoB. Ponp apeBHHX
NAIOPOTHUKOBUIHBIX. Y CJI0KHEHUE PACTUTEIBHOIO MUPA B IIPOLIECCE IBOJIOLIUAH.

[Taneobotanuka. HWckomaemble octatku  pacTteHud. OKamMeHEIOCTH.
Otneuatku. «KuBble HCKOMAEMBIE» CPEJId COBPEMEHHBIX PACTEHHUIA.

KyneTypHble pacTeHus u ux mnpoucxoxiaeHue. LleHTpsl MHOrooOpasus u
MPOUCXOXKJEHUSI KyJIbTypHbIX pacteHuit (mo H.M. Basuiory). KynbTypa
3emiienienusi. KyJlbTypHbIE pacTEHHS! CEJIbCKOXO3SMCTBEHHBIX YTOAWMN: OBOIIHBIE,
IUIOJIOBO-SITOAHBIC, TOJEBbIC. [IpencTraBieHuss O CENeKIMU U OMOTEXHOJOTHUHU.
Metonpl BBIBEIEHUS HOBBIX COPTOB pACTEHHU. BO3HMKHOBEHHE KOHTPACTHBIX
PU3HAKOB y pacTeHuil ogHoro Buaa. MckyccrBenHsiii or0op. HaciencTBeHHOCTD,
U3MEHYUBOCTb. Co3nanue HOBBIX MPOJOBOJIBLCTBEHHBIX KYJIBTYP.
[IponoBonbCcTBEHHAsE O€301aCHOCTh. baHKH CeMSIH.

Pacrennst rtopoma, OCOOEHHOCTH TOPOJCKOW  (uiophl. 3aHOCHBIE U
abopureHHbie Buabl. CHHAHTPOIHBIE, COPHBIE pacTeHus. MHTpoayuentsl. [lapkwu,
JIECOTIapKH, CKBEphI, OOTaHWYEeCKUEe cajbl, AeHapapuu. O3zeneHenue. Komuarusie
pacTeHus, IIBETOBOJCTBO.

[locnencTBust  meATENBHOCTM — 4enoBeKa B 3dkocucremax.  Oxpana
pacTUTENBbHOTO MHUpA. BOCCTaHOBIEHHE UYHMCIEHHOCTH PEAKHUX BUIOB PACTCHUMU.
Oco60 oxpansiembie mpupoaHbsie Tepputopun (gaiee — OOIIT): 3anoBeaHuKwH,
3aKa3HUKH, HAIIMOHAJIbHBIE Mapku, OrochepHbie 3anoBeAHUKU. OXpaHa pacTEHUN.
Pactenus Kpacnoit kauru Poccniickont ®enepannn.

IKCKypcuu unu 6u0e0IKCKypcuu.

Pa3BuTHe pactuTeaprHOro Mupa Ha 3emiie (3KCKYpCHsl B al€OHTOIOTHYECKUI
WU KpaeBeAUYECKUM My3ei).

Jlabopamopnule u npakmuyeckue padbomot.

N3yueHne cenbCKOX03MCTBEHHBIX PACTEHUI CBOETO PETMOHA.

N3ydenne copToBBIX 0COOCHHOCTEN KyIbTYPHBIX PACTCHHIA.
8 KUIACC

I'pulb1 1 rpudoONOA00HbIEC OPraHU3MBI

Mukonorus — Hayka o rpubax. OOmas XapakTepucTtuka TrprOoOB.
Mopdonornueckue OCOOSHHOCTH BEreTaTUBHOTO Tena. [udbl, MHUIICIHA.
OcobeHHOCTH CTpoeHusl KIeTOK rpuOoB. CXOJICTBO U Pa3ivyuMs C PACTEHUSAMH U
KUBOTHbIMHU. IluTanue r1pubOB (CUMOMOHTHI, campoTpodbl, MMapa3UTHI).
Pa3zmHoxeHue rpu0oB.

[TnecueBbie TpuObl. Che10OHBIC U STOBUTHIC TPUOHI.

3uromuiietsl. OCHOBHBIE YEPTHl OpPraHHU3allMyd Ha mpumepe mykopa. Poib B
IPUPOJE U KU3HU YETIOBEKA.



AckomuneTsl WiIM cyMmuaTble TpuObl. (OCOOEHHOCTH  CTpPOEHUS W
KU3HENIEATEIbHOCTH, PACIIPOCTPAHEHUE U DKOJIOTHYECKOoe 3HayeHue. CtpoeHue Ha
npumepe neHuuuuia. OJHOKIETOYHbIE aCKOMUIIETHI — APOoAOKH. Mcronb3oBaHue
Opoxcokell mpu Bbineuke xiieba. Ilapazuthyeckne mnpeacTaBUTENM ACKOMMIIETOB
(BO30yAMTENN CIOPBIHBM, MAapIIM, MYYHHUCTOM pOCBI M Jpyrue) U Bpel,
HAHOCUMBIA UMH CEIIbCKOMY XO3SIICTBY.

bazuanomuiiersl. OOmIass XapaKTepUCTUKA, OCOOCHHOCTH CTPOEHUS U
Pa3MHOXEHUSI Ha MpUMeEpe LUISAMOYHbIX IPUOOB. 3HaUueHUuEe TPUOOB B MPUPOJE U B
KU3HU  denmoBeka. CwvenoOHble u©  AgoBUThble TpubObl.  [lapasutnueckue
OpeICTaBUTEeNIM  0a3sUAMOMUIETOB  (TOJOBHEBBIE, p)KABUMHHBIE, HEKOTOpHIE
TpyTOBbI€). MUKOpH3a U €€ 3HaUCHHE.

['pubonogoOHbie opraHu3Mbl. OCOOEHHOCTH CTPOEHUsl KJIETOK. OOMMIIETHI.
[Tapazutnueckue npeacTaBUTEIN OOMULIETOB HA IpuMepe PUTODTOPBHI.

OOmrast  xapakTepUCTHUKA JIMXCHU3UPOBAHHBIX TPUOOB  (JTUIIANHUKY).
Oco0enHoctr MOp(}HOIOrHH U AaHATOMUYECKOTO CTPOCHUS JTUIIAWHUKOB, TUTAaHUE U
pa3MHOkeHHe. MHorooOpa3ue 1 9KOJIOTMYECKUE TPYIIIbI JUIIAHHUKOB. 3HaYEHHE
JUIIAWHUKOB B IIPUPOAE M XO3SAWCTBEHHOM  JEATEIBHOCTH  4YEJIOBEKa.
NunukaropHas poJsib JIMIIAWHUKOB. JIMIMAWHWKKA — TIMOHEPHl NPUPOIHBIX
COOOLIECTB.

Ponp rpuboB B KpyroBopore BelIECTB B 3Kocucteme. Posib rpuboB B
OYBOOOpa30BaHUM U 00ECNEeUEeHUH TUIOAOPOAMS TMOYBBL. boJIe3HETBOPHbBIE
(mapazutuueckue) rpudsl. Muko3sl. Mepbl npohUIaKTHKHA MUKO30B.

Jlabopamopnuie u npakmuueckue paoomeot.

N3ydyenne ocoGeHHOCTEN CTPOEHMSI IUJIOMOBBIX TeJNl HUIAMNOYHBIX I'pUOOB Ha
MHUKPOCKOIIMYECKUX IPENnapaTax u MyJsiKax.

N3yuyenue cTpoeHus MIeCHEBbIX IPUOOB: MyKOpa U MEHUIIUILIA.

WN3yuenune BiIMAHMS BHEUIHUX (PAKTOPOB Ha NPOLECC Pa3MHOXKEHUS
JIPOXKKEH.

N3ydyeHue CTpoeHMs M KU3HEHHOro IUKiIa (UTOPTOPHI HA >KUBOM H
repbapHOM MaTepuae.

N3yueHne cTpoeHus JIMIIAWHUKOB (Ha repOapHbIX 00pasiiax).

KuBoTHbIE

300J10rUs1 — HAYKa 0 )KMBOTHBIX

OO6mue u cnemnuandbHble paszjienbl 300y0ruu. KpaTkass ucTopusi pa3BUTHUS
300JI0THH.

OO0mue u crenralbHbie METOJbI M3YUYCHHS JKUBOTHBIX. CBSI3b 300JIOTHH C
JPYTMMH W HayKaMW, MEIUIMHOM W CEeJIbCKUM XO3SHUCTBOM. 3HaueHUE
300JI0TUYECKUX 3HaHUU s 4enoBeka. [Ipodeccun dyenoBeka, CBsA3aHHBIE C
300JI0THEH.



Jlemoncmpayus TOPTPETOB YYEHBIX, M300pKEHUH, MOJeNIeld >KHUBOTHBIX,
MYJISKH JKUBOTHBIX, BJIAKHBIX IIPENIAPaTOB U IPYIoe€.

Jlabopamopnuie u npakmuueckue pabomol

CocrapieHue peKOMeHAAIMI 0 cOOPY 300JI0TMYECKUX KOJIIEKITUH.

CocraBnenue onvcanuii mpodeccuid, CBI3aHHBIX C 300JI0THEH.

OO6mu1ast opranu3ans )KUBOTHOTO OpraHU3Ma.

Oc00eHHOCTH CTPOEHHSI KUBOTHOM KJETKH. MHOTOKJIETOYHOCTh. TKaHU
KUBOTHOro opranu3ma. CTpoeHre U (YHKIMU TKAaHEW >KMUBOTHOTO OpraHU3Ma.
Opranbsl U CUCTEMBI OPraHOB KUBOTHOTO opranu3zMa. dopma Tena KUBOTHOTO,
CUMMETpHS TENa, pa3MEPHI Tea.

Jlabopamopnule u npakmuyeckue pabomot

HccnenoBanne KIETOK MOJ MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.

CpaBHEHUE PACTUTEIBLHON U )KUBOTHOM KJIETOK.

N3yueHne TkaHen )KUBOTHBIX.

CTtpoeHue U )KU3HEAEATEIbHOCTh dKUBOTHOI'0 OPraHU3Ma

OpraHu3MeHHbIN YPOBEHb OPraHU3ALMH KU3HHU

IluTaHue y KMBOTHBIX. OTallbl MUTAHUS Yy >KUBOTHBIX. THUIBI MUTAHMUS.
DHAOIMTO3 W 3K301MTO3. KieroyHoe ©W  MOJOCTHOE  NHUILEBAPCHHUE.
[IpoucxoxieHNE TNHUILEBAPUTEIBHON CHUCTEMBI. JBOJIIOLMS MHUILEBAPUTEIBHOMN
cuctembl. PazneneHue mnuileBapUTEIbHONM CUCTEMbl Ha OTAENbl. OCOOEHHOCTH
MUTAaHUSA PACTUTENILHOSIHBIX JKMUBOTHBIX. (OCOOCHHOCTU TIHUTAHUSA XMIIHBIX
JKUBOTHBIX.

Jlabopamopnsie u npakmuyeckue padoomuvl

N3ydyeHne mnuTaHUs MPOCTEUIIEro MOJ MHUKPOCKOIIOM Ha BPEMEHHBIX
MHKpOITpenaparax.

N3ydenue mnuTaHus OTACIBHBIX MPEACTABUTEICH PA3JIMYHBIX TPYMI
JKUBOTHBIX.

Tpancnoprt y KUBOTHBIX. TpaHcnopT y cTpekaronmx U ryook. Ilomoctu
TeJla y )KUBOTHBIX. [IponcxoxaeHne u CTpoeHue NMEepBUYHON MOJOCTU. Pa3Butue
BTOPUYHOUN (L[ETOMUYECKOW) MOJOCTU. DBOIIOLMS IMOJOCTEH Tela y >KUBOTHBIX.
OyHKIMHA TEPBUYHOM M BTOPUYHOM IOJOCTU Tena. [IpuymHBI BO3HUKHOBEHUSA
TPAHCIOPTHOM cucTeMbl. DOPMUPOBAHHE KPOBEHOCHOM cHUCTEMBbL. DOYHKIUU
KPOBEHOCHOW CHCTEMbl. 3aMKHYTbI€ U HE3aMKHYTbIE KPOBEHOCHBIE CHCTEMBI.
CBa3p THIIa KPOBEHOCHOM CHCTEMBI CO CTPOCHMEM TMOJIOCTH  Tela.
KpoBooOGpamenue. Cepane. DBOIIONMS KPOBEHOCHON CHCTEMBI Y MO3BOHOYHBIX
JKUBOTHBIX.

JAbIxanume y SKHBOTHBIX. lVCronp30BaHWE KUCIOpPOJIA KHUBOTHBIMU.
Huddysus. [IpixaHue NOBEpXHOCTHIO Tena. JlpIxaHue y ABYXCIOMHBIX KUBOTHBIX.
dopMHUpoBaHUE JbIXaTENbHBIX OpraHoB. JlpixaHnue B BojHOU cpene. JKaOpsbl.



Jlpixanue B Ha3eMHOMU cpene. [pixanue npu nomoru Tpaxei. JIErkue. IBoronus
JBIXAaTEJIbHOW CUCTEMBI Y TIO3BOHOYHBIX KUBOTHBIX.

Boigeaenne y xkuBoTHbIX. Ocmoc. Ocmornueckoe aaieHue. CtpoeHue
BBIJICIIUTEIBHON CHCTEMBI Y JKMBOTHBIX. DBOJIOLMS BBIACIUTEIBHON CHCTEMBI Y
KUBOTHBIX. Bripenurenbnas cucrema He(pUIUATHHOTO THIIA.
[IporonedpuauanpHas BBIJICITUTEIbHAS cucTeMa. MeranedpuauanbHas
BBIICIUTENbHAA cUcTeMA. CBS3b CTPOEHUS BBIACIUTEIBHOW CUCTEMBI C THUIIOM
NOJIOCTH TeJNa. BBIIENUTENbHbIE CUCTEMBI AKTUBHOIO THMAa. Manbnuruesble
COCY/Ibl. DBOJIFOIUS IOYEK Y TO3BOHOYHBIX )KMBOTHBIX.

Onopa ® JABMXKEHHE Yy KMBOTHBIX. Opranbl JBIKEHUS Yy KIIETKH.
I'mppocratnueckuii  ckener.  Hapyxubid  ckener. BHYTpeHHHM — CKEJeT.
@OopMHUPOBAHUE PHIYAKHBIX KOHEUHOCTEW, MIPABUJIO pblYyara. DBOJIIOLUA ONOPHO-
JBUTAaTEJIbHOW CUCTEMBI Y MIO3BOHOYHBIX KMBOTHBIX. CTpoeHue Mbll. J[BuxkeHne
B Boge. [lmaBanue. Britankuparomas cuia. [lnaBarensHble nmy3bipu. BuKeHUE B
Ha3eMHO-BO3ayIIHOM cpene. [lonér. [logpemuas cuna. Paznmuaneie TUIbI TTOJIETA.

Peryasiuus sKM3HeAesiTeJIbHOCTH Yy KUBOTHBIX. HepBHasg u rymopanbpHas
perynsuusa. OcobeHHocTH HepBHOM perynsiuu. JuddysHas HepBHas cucrema.
lanrmuu. llenTtpansHas u mepudepuueckas HepBHas cuctema. lledanuzanus.
DBOJIIOIMA HEPBHOM CHUCTEMBbl Y TIO3BOHOYHBIX HBOTHBIX. [ OpMOHalIbHas
perymsiua. OCOOEHHOCTHM TOPMOHANBHOW perynsiuuu. [Ipumepbl HEpBHOW WU
TOPMOHAJIBHOW PEryJIALINH.

Pa3Hoo0pa3ue :KUBOTHBIX

JByxciioliHbIe M TPEXCJOMHBbIE JKUBOTHbIE M HMX OCOOECHHOCTH.
JIByxcnoiitabie kuBOTHble. Tun Crpekatomue, win KHIIEYHONOJIOCTHBIE.
OcoOEHHOCTH  KJIETOYHOM  OpraHu3alu. ODNHJIEPMUC U TacTPOJAECPMHUC.
CrpekarenpHble KIEeTKW. JKWM3HEHHBIM UIUWKI cTpekaromux. PopMupoBaHue
Mey3bl. JKu3HEHHBIH HUKIT CHUQOUTHBIX U THAPOUAHBIX Meay3. Kopasibl.

Jlabopamopnvie u npakmuueckue padomeol.

N3ydenune cTpoeHUs U KUZHEAEATEIIbHOCTH TUAPHI.

N3ydyeHne XUMHUYECKOTO COCTaBa CKEJeTa KOJOHHAIbHBIX KOPAJIOBBIX
ITOJIUIIOB.

Tpéxcioiinbie :kuBoTHBIE. DOpMUpoBaHUE Moi0CTU Tena. OCOOEHHOCTH U
GbyHKIIMA BTOPUYHOW TOJNIOCTH Tena. OpraHel BbIAENEHUSA: NpOoTOHePpUIUU U
MeTtanedpuauu. OOHIMil MIaH CTPOCHUS TPEXCIONHOTO KUBOTHOTO. OCOOEHHOCTH
OopraHu3alMu  TPEXCIOWHBIX  KUBOTHBIX. bunarepanpHas  (IBYCTOPOHHSA)
cumMmetpus. Ilepsuunopotsie xuBoTHBIE. TpoxodopHbie KUBOTHBIE. JIMHSIOMME
YKUBOTHBIE. BTOpUYHOPOTHIE JKUBOTHBIE.

Tun Ilaockue yepBu. OCOOEHHOCTH OpraHM3aIMU IUIOCKMX YepBed Ha
npuMepe MOJO4YHOW TuiaHapuu. CTpoeHHe NOKPOBOB M KOXKHO-MYCKYJIBHOI'O



Mmemka. [Tapenxuma. CTpoeHHE NUIIEBAPUTENIBHOM, BBIAEIUTENBHON U HEPBHOMU
cucteM. IlpucnocobOnenue MmiIOCKUX uyepBed K mapasutusMy. CocalablIUKU.
JKU3HEHHBI LUK MEYEHOYHOTO cocanbluka. JIeHTouHnble yepBU. JKW3HEHHBIN
IIUKJT ITUPOKOTO JICHTENAa M OBbIUbero (CBMHOTO) 1emHs. Jlpyrue mpencTaBUTeNd
napa3uTUYeCKux IIockux uepBed. [Ipodunaktuka 3ab0seBaHUi, BBI3BIBAEMBIX
MJIOCKAMH YEPBIMHU.

Jlabopamopnule u npakmuyeckue pabomol

N3yyenne KU3HENEATEIbHOCTH, BHENIHETO W BHYTPEHHErO CTPOEHHUS
MIPECHOBOJAHBIX MJIOCKHUX YEPBEU.

N3yyeHne cCTpoeHUs NapasUTUYECKUX IUIOCKMX 4YEpBEM Ha BIAXHBIX
npenaparax.

Tun Kpyrabie 4yepBu. OCOOCHHOCTH OpraHu3allid KPYTJbIX YepBEi.
CTtpoeHue KpyriblX 4YE€pBE Ha NMPUMEpPE YEIOBEUECKOW ackapuibl. [IOKpOBBI u
KOXHO-MYCKYJIBHBIN Memok HemaroJ. Jlmabka. CTpoeHne M (pyHKIIMOHMPOBAHWE
CHCTEM OPraHOB HEMATOA. JKU3HEHHBIN UKJI YETOBEUECKON aCKapU/IbI.

Jlabopamopnule u npakmuyeckue pabomol

N3yueHne cTpoeHUs 4eJI0BEUECKOM (CBUHOM) acKapyIbl.

Tun Koabuarsie yepBu. OcOOEHHOCTH OpraHU3allMy KOJIbYAThIX YEPBEU Ha
npuMepe J0kAeBoro uepps. CTpoeHHe MOKPOBOB U KOXKHO-MYCKYJIBHOTO MEIIKA.
Opranuzamuss nonoctu Ttena. CTpoeHHE NHUIIEBAPUTEIbHONM, KpPOBEHOCHOW,
BBIICJIUTEIIBHOM W  HEPBHOM CHUCTEM. Pa3MHOXKEHHE KOJIbYATBIX YEPBEM.
Pa3nooOpa3ue Koap4aThix YepBEU.

Jlabopamopnsie u npakmuyeckue padoomaol.

N3yyeHne BHEMIHETO U BHYTPEHHETO CTPOCHUS JI0KIAECBOTO YEPBS.

N3ydeHune BHEIIHETO U BHYTPEHHETO CTPOCHHS MEUIIMHCKON MUSBKH.

N3ydeHne cTpOoeHUsI MHOTOLLIETUHKOBBIX YEPBEU.

Tun Mosutrockn. OcoOCHHOCTH OpraHu3aiuu MoOJUTIOCKOB. CTpoeHue Tena
MOJUIIOCKOB. PelyKuus UeIoMHYECKOW TOJIOCTH: IPUYMHBI W IOCJIEACTBUS.
@opMHUpOBaHME  MAHTHIHOM  TOJIOCTU U pakoBuHbl.  CTpoeHue U
(GYyHKUIMOHUPOBAHUE CHCTEM OPraHOB MOJUIIOCKOB. Pa3HooOpasue MOJUTIOCKOB.
JIBycTBOpYaThIe MOJUTIOCKHA. BproXoHOTME MOJUTFOCKH. 1" 0JI0BOHOTHE MOJUTIOCKHU.

Jlabopamopnsie u npaxmuyueckue padoomaol.

N3yyeHne BHEIIHETO U BHYTPEHHETO CTPOECHUS IByCTBOPYATOrO MOJUIKOCKA.

N3yuenune BHENIHETO U BHYTPEHHETO CTPOEHHUS OPIOXOHOTOr0 MOJUTIOCKA.

N3ydeHune BHENMIHETO U BHYTPEHHETO CTPOCHUS TOJIOBOHOTOI'O MOJIIIFOCKA.

N3ydenune cTpoeHUs: paKOBUH MOJLIIOCKOB.

Tun Ynenucronorme. OCOOEHHOCTH OpraHU3allMu 4YieHHCTOHOruX. llman
CTPOEHHUSI UJICHUCTOHOI'OTO >KMBOTHOrO. PelyKnus BTOPUYHOM TIIOJIOCTH TeEJIa:
NpuYuHbl W mnocienctBus. Paznenenune Ttema Ha  oraensl.  KoHeuHocTn



yieHucToHorux.  CrpoeHme U (QYHKUMOHUPOBAHME  CHUCTEM  OpPraHOB
YIEHUCTOHOTHX. OpraHbl YyBCTB  YIEHHUCTOHOTMX. (OCHOBHbIE  TpYNIBI
YJIEHUCTOHOTHX.

Kaace PaxkooOpasnbie. CtpoeHue u MopQoyorusi pakooOpa3HbIX Ha
npuMepe pedHoro paka. Paznoobpasue pakooOpa3HbIX.

Kaace Ilaykoo0Opa3ubie. Ctpoenue u Mopdoiorus mnayKooOpa3HbIX Ha
npuMepe nayka-kpectoBuka. PaznooOpasue naykooOpas3HbIX.

Kaacc Hacexkomble. CTpoeHue u BHEWHSS MOP(OJIOrus HACEKOMBIX.
KoneuHnoctn m potoBbie anmaparbl HACEKOMBIX. JKM3HEHHBIM LMK HACEKOMBIX.
Hacekomble ¢ HENMONMHBIM IIpeBpalieHneM. HacekoMble ¢ MOIHBIM IPEBPALLEHUEM.
Kykonka. OcCHOBHbIE OTpSiAbl HACEKOMBIX C HENOJHBIM IPEBPALICHUEM:
[Ipssmokpsibie, [TomyxecTkokpbuibie, B u Ilyxoenpl. OTpsnbl HACEKOMBIX C
noJNHBIM npeBpamieHneM: JKectkokpeuisle, [lepenonuarokpsuibie, JIByKpbuibIE,
Yemyexppuisie, bioxu.

Jlabopamopnuie u npakmuueckue padoomaol

N3yueHune BHEIIHEr0 CTPOCHMS 1 KOHEUHOCTEN paKkoOOpa3HbIX.

N3yyeHnue BHyTPEHHETO CTPOEHUS paKOOOPa3HOTO.

N3ydenune cTpoeHnss pOTOBOIO anmnapara 1 KOHEYHOCTENH HaCEKOMOTO.

N3ydenue BHYTpEHHEr0 CTPOECHHSI HACEKOMOTO.

N3yuenune BHENTHETO CTPOCHUS U OMOJIOTMH HACEKOMBIX Pa3HBbIX OTPSIOB.

Onpenenenne MpeaCcTaBUTENEN Pa3IMUHbIX OTPAIOB U CEMENCTB HACEKOMBIX
C UCIIOJIb30BaHUEM OIPENECTUTENEH.

Tun XopaoBbie. (OCOOEHHOCTM OpraHM3alUy XOPJOBBIX KMBOTHBIX.
[Tpu3HaKku XOPAOBBIX KUBOTHBIX: TJIOTKA C KaOEpHBIMU MIETSIMHU, XOp/Ia, HEPBHAS
TpyOKa, SHJOCTUIIb, TOCTHATAJIbHBIN XBOCT. [10JI0CTh TENa XOPIOBBIX KUBOTHBIX.

[Toarun I'onoBoxopaoBbie. CTpOEHNE U KU3ZHEAEATEIBHOCTD JIAHLICTHUKA.

Jlabopamophuie u npaxmuyecKkue padoomol

N3yueHne BHEIIHEr0 MW  BHYTPEHHETO CTPOEHHs JIAHLIETHHKA Ha
(bUKCHPOBAaHHBIX MpernapaTax.

Pa3nooOpa3ue v 3BOIIONMS TO3BOHOYHBIX )KMBOTHBIX

OO0t 0630p CTPOEHUS ¥ Pa3BUTHS TTO3BOHOYHBIX )KUBOTHBIX.

®opmupoBanue ckenera. Koctn m xpsmuy. Othnensl Tena MO3BOHOYHBIX
XKUBOTHBIX. BucuepanbHblii U TyJOBUIIHBIM oOTaenbl. OCHOBHbIE TPYMIIBI
MO3BOHOYHBIX KUBOTHBIX. becuentocTHble U YemocTHOpoThIe. JKabepHbie ayrH,
dbopMupoBaHUE YETIOCTEH.

OCOOEHHOCTH CTPOEHUS CHUCTEM OpPraHoB IO3BOHOYHOI'O >KMBOTHOTO.
[Tomocte Tena. IIumeBapurenbHas cucrema. KpoBeHocHas cuctemMa. JlpixarenbHas
cucrema. MeranedpuananbHas BblAeNUTENbHas cucreMa (rmouku). HepBHas
TpyOKa. OTaenbl HEPBHOM CUCTEMBI.



Haakmaacc Peiob1

OC00EHHOCTH CTPOCHMSI M OpraHu3alyy pPhI0 Ha MPUMEPE PEYHOTO OKYHSI.
Yemyst pwi6. Ckener pbi6. CTpoeHHE MNHINEBAPUTEIBLHON, KPOBEHOCHOW W
BBIICIUTEILHON cucTeM. Jlpixanme y poi0. XKaOpwl pei0 u kaOepHBIA ammapar.
HepsHuas cuctema pri6. Opransl 4yBCTB pbi0. bokoBast muHUs. XPAIEBHIE PHIOHI.
Oco0eHHOCTH CTpOeHUsI U Ku3HenesTeabHocTH. KocTHbie pbiObl. Jlyuenéprie u
jomnactenépelie polObI.

Jlabopamopnule u npakmuyeckue pabomol.

N3yuenune BHENTHETO ¥ BHYTPEHHETO CTPOCHUS PHIOKI.

N3yuenune ckenera KOCTHBIX U XPAIIEBBIX PhIO.

N3ydenue paznooOpaszus peIo.

Omnpenenenre Bo3pacrta pbI0 MO yenrye.

BbIxoa 103BOHOYHBIX HA cylly. AM(puOuU, a1 3eMHOBOIHbIE

[Ipennoceuiky BBIXOJA MO3BOHOYHBIX Ha cymy. DopMupoBaHUE PBIYAKHON
KoHeuyHOCTH. OCOOEHHOCTH CTPOCHUS M OpraHu3anuu aM(puOuil Ha IpuMepe
TpaBsiHOM Jisrymku. Ckesnet ampuOui, oTiensl mo3BoHoYHUKA. [IuieBapurensHas
cuctemMa y ampubuii. CtpoeHue KpOBEHOCHOW CHCTEMBI M pa3/IelieHUE KPOBU Y
ampubuii (aprepuanbHbli KOHyC). Jlpixanwe y amduOuii, ponb YETHOCTHOTO
anmapara. KoxHoe pgpixanue. @opmMupoBaHHE TYJOBUIIHBIX I[OYEK U HX
ocobennoct. HepBnasi cucrema. Opranbl 4yBCTB. JKU3HEHHBIH UK aMUOU.
l'onoBactuk. Heotenuss y amdubuit u perymsmuss meramopdosa. OCHOBHbIE
rpynmsl aMmpuouii.

Jlabopamopnuie u npakmuueckue padoomaol

N3ydeHune BHENIHETO U BHYTPEHHETO CTPOCHHUS JISTYIIKU U TPUTOHA.

N3ydenue ckenera JATyIIKH.

N3yyeHnue MHANBUAYATBHOTO Pa3BUTHS 36 MHOBOIHOTO.

AMHMOTBI. Penituiinm, nwiu Ilpecmbikaromuecst

[IpucniocoOneHns TO3BOHOYHBIX KWUBOTHBIX K Pa3BUTHIO Ha CYIIE.
3apoapiiieBbie 0007109KH U UX QyHKIMH. OCOOEHHOCTH CTPOCHUS U OpPraHHU3aluU
PENTUINI HaA IpUMeEpE NMPBITKON sitepulibl. OCOOEHHOCTH CKeleTa M KOHEYHOCTE!
pentunui. I'pynHas knerka. J[Brkenue y pentwimil. [IumesapurenbHas cucrema.
Kposenocnass cucrema. Kpyru kpoBooOpailieHusi W pa3/ielieHUE KpOBH B
xKenmynouke cepaua. Jpixanume pentwinii. QoOpMUPOBaHHE TA30BBIX MOYEK U UX
ocobennoctu. HepBhast cucrtema. OpraHbl 4yBCTB. Pa3sMHOXeHUE U pa3BUTHE
pentuiinii. OCHOBHBIE TPYIITIBI PENTHITUH.

Jlabopamopnule u npakmuueckue pabomol

N3ydeHune BHENIHETO U BHYTPEHHETO CTPOCHHUS SIIICPUILBI.

N3yyenue ckenera sSEpULIBL.

N3yuenune paznooOpasus MpeCMbIKAIOIINXCA.



HTrub

OC0OEHHOCTH CTPOEHHUS M OpraHU3AlMH IMTUIl HA MPUMEPE CHU30TO TOIyOs.
[Ipucniocobnenuss nrui k non€ry. llepwsi. PazBuTue mepa, CTpykTypa MEphEB.
Tuner  nepbeB. OcobeHHOCTH B  CTpoeHMM ckenera. lleBka, mpsbkka.
®opmupoBanue kKwig. OCOOCHHOCTH CTPOEHHUS MHIIEBAPUTEILHON CHUCTEMBI.
CrpoeHne KpOBEHOCHON cucTeMbl. Paznenenne kpoBu B cepaune. Kpyru
KpoBooOpamieHus: y nruil. OCcOOEHHOCTH JbIXaTebHOW cHUCTeMbl. Bo3ayiiHbie
MEUIKA U mapadpoHxu. MexaHu3m ABoiHOro napixanus. CTpoeHHEe HEpBHOU
cucrembl. Pa3Butue Mozxkeuka. OpueHtanus nrtun. Opraigsl  4yBCTB.
Boigenurensnas cucrema. PazButue ntun. Ctpoenue siina. dopmupoBaHue
sifrieBbIX o0osouek. [losenenue nrun. TokoBanue. @opmMupoBaHue rHE3 .

Jlabopamopnsie u npaxmuueckue padoomuvl

N3yuyeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS MTHIL.

N3yueHune ckenera NTULBL.

N3yyeHne BHEMIHETO CTPOCHUS U IEPHEBOTO MTOKPOBA IITHLI.

N3ydenue cTpoeHus gia nTuil.

Onpenenenne NTUI ¢ UCHOJIL30BAHUEM ONPEACTUTEIICH.

Muiiekonuramomue

OcC0OEHHOCTH CTPOCHHSI M OpraHW3allMd MIICKONHUTAIONINX Ha TMpUMEpe
nomMoBoM Mbimu. PopmupoBanHue mepctd. CrTpoeHue Bojoca. Tumbel Bojoc.
CasibHbIe ¥ TIOTOBBIE Kee3bl. CkeneT miekonutarnmx. OcoOEHHOCTH CTPOCHUS
ckenera KoHeuHocTed. 3yOHas cuctema. CBsi3b 3yOHOM CHCTEMBI C THUIIOM
nutanus. PasHooOpasue 3yOHbIX cucteM. [lumieBaputenbHas  cucTeMa
miekonuTaromux. OCOOEHHOCTH CTPOEHHUs MHUINEBAPUTEIBHON CHCTEMBI Yy
PaCTUTENBHOSIHBIX MJleKonuTaromux. CTpoeHHe KPOBEHOCHOW cuctembl. Kpyru
KpoBooOpamenus. JlpixarenpHass cucteMa. CTpoeHHe JETKUX, albBEOJIIPHOE
neixanue. Jluadparma. TynoBUIIHBIE TOYKM U HEPPOHBI MIICKOMUTAIOIIUX.
OcobeHHOCTH HEpPBHOM cucTeMbl MilekonuTaromux. Opranbl 4yBCTB. Pa3zButue
miekonuTaomux. PopmupoBanue TaeHThl. (OCOOCHHOCTH TUIAIICHTAPHOTO
nutanus. Cucrema miuekonutaromux. [lepozsepu. CymMuarbie MIEKONHUTAOLIUE.
[InanenTapubie MmiiekonuTaromue. CoBpeMeHHas cCucTeMa MICKOTMUTAIOIIKX.

Jlabopamophuie u npaxmuyecKkue padoomol

N3yuenne  cTpoeHuss depema W 3yOHOM  CHCTEMBl  pa3IUYHBIX
MJIEKOMHUTAOLIUX.

N3ydenune pazHooOpa3us MICKOTUTAOIIHX.

N3yyenne cTpoeHus ckelera MICKONUTAIOIIUX.
IBOTOLUSA U IKOJOTHA KUBOTHBIX

DBoJto1Hs 0€CII03BOHOYHBIX )KUBOTHBIX. DBOJIOIUS XOPAOBBIX )KUBOTHBIX.



Cpena oOuTaHusi W DKOJIOTMYECKas HHINA. JKOJOTHYECKHE (PaKTOPBHI.
AOuoTnueckue, OMOTHYECKHME U  aHTpONoOreHHole  QakTtopbl. OCHOBHbBIE
HKOJIOTMYECKHE 3aKOHBl. 3aKOH ONTUMyMa. 3aKOH JIMMHUTHpYIOLIEro (axropa.
3aKOH 3KO0JIOTMYECKOW MHIMBUIyaIbHOCTH BUJIOB. IIpricniocoOieHnst opranu3Mos.

Bonnas cpena oburtanms. XapakTepucTHKa BOJHOM cpenbl. [lnoTHOCTH M
temneparypa BoAbl. CoJIEHOCTh BOJOEMOB. PacTBOpUMOCTh KHCIOpOAA H
YTIEKHUCIIOTo raza B BojJie. Mopckue opranu3mbl. [[IaHKTOH, HEKTOH, OEHTOC.
Oc00EHHOCTH CTPOEHHUS MJIAaHKTOHHBIX OpraHu3MoB. [IpucnocoOnenus K )KU3HU B
tonmie Boabl. OcoOeHHOCTHM CTpoeHuss U Ouosornu OEHTOCHBIX OPTaHHU3MOB.
[IpecnoBonnbie opranusmbl. [IpoGrembr  ocmoperynsmuu. [Ipucrnocobnenus
OpPraHU3MOB K KHW3HU B MOPCKOHM M MPECHOU BOJIe. BTOpUYHOBOAHBIE OPTaHU3MBI.
DopMHUPOBAHUE TIJIABHUKOB U IJIABATEIILHBIX MEPEIIOHOK.

HazemHo-Bo3aymHass cpena  oOuTaHusl.  XapaKTepUCTUKA  HA3EMHO-
BO3IyIIHON cpeapl oOuTanus. [[ITOTHOCTh U BIAXKHOCTH Cpebl. BBIXO] )KUBOTHBIX
Ha cymry. [Ipumepsl aganTanuii K Ha3€MHBIM yCIIOBUAM oOuTaHus. GopMupoBaHue
JETKUX, MAIBIUTUEBBIX COCYIOB UM KYTHKYJbl y WICHUCTOHOrUX. @opMupoBaHUe
KoHeuHocTe. (OCOOEGHHOCTH [IbIXaHUSI W BOJHOTO OajaHca y Ha3eMHBIX
OPraHu3MOB. AJJaNTalllM K MOJETY y NTHUL, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuio
Aunnena. [IpaBuiio beprmana.

[TouBennas cpena oOuTaHus. XapakTepUCTUKA MTOYBEHHOM Cpeibl OOUTaHUS.
OcoOeHHOCTH CTPOCHHMS M aJanTalid IMOYBEHHBIX OPraHU3MOB. AmanTaiuu
KOJIBYATBIX YEPBEH, HACEKOMBIX M MO3BOHOYHBIX KUBOTHBIX K MOYBEHHOW Cpelie
oOUTaHUSI.

OpranusmenHas cpefa oOMTaHUsA. XapaKTePUCTUKA OPTaHU3MEHHON Cpelbl
obutanus. Ilpucnocobienus OpraHu3MoOB K NapasuTusMy. B3anMooTHoIIeHUs
napasuT-xo3suH. [lapa3suTel W MapasuToOWAbl. DKTOMAPA3UThl M SHIONAPA3HTHIL.
[TapasuTnueckue IUIOCKME, KpyTJble, Koybdarele 4YepBU. llapasutuueckue
YJIEHUCTOHOTHE. POPMUPOBAHUE MPUCOCOK U KPrOUbeB. DOpMUPOBAHUE TIIIOTHBIX
ITIOKPOBOB. PeyKIKsi CEHCOPHBIX OPIaHOB U IPYTUX CUCTEM OPIraHOB.

Jlemoncmpayuu K VBBIX KUBOTHBIX, YydYel, KOJUIEKUWWA, pPa3gaTOYHOIO
Marepualna, MyJsDKed W Mojeliei, Tabiull, claiiioB, BUACOPUIBMOB M CaWTOB
NurtepHeTa, noka3bIBalONIUX MPUCTIOCOOIEHHOCTh KUBOTHBIX K YCIOBUSIM CPEIbI
oOuTaHus, 1IETH W CETH MUTAHUS B DKOCUCTEMAaX, PACIPOCTPAHCHHUE KUBOTHBIX B
IPUPOAHBIX 30HAX 3eMJIH, reorpaduueckux Kapt (KUBOTHBIA MUP 3€MJIN).

Jlabopamopnule u npakmuyeckue padbomol

N3yueHnue npupogHOro cooOIIecTBa: COCTaBa U CTPYKTYPHI.

DKCKYpCHSI WIH BUIACOIKCKYPCHSL.

Ce30HHBIE SIBJICHHS B dKU3HU KUBOTHBIX.

KvBOTHBIE U YeJIOBEK



Bo3gelicTBue 4enoBeka Ha KUBOTHBIX B MPHUPOAE: MPAMOE M KOCBEHHOE.
[IpombicnioBBIE€ KUBOTHBIE (PBIOOJIOBCTBO, 0X0Ta). BeneHne mpombicia )KUBOTHBIX
Ha OCHOBE HAayyHOro mnonaxoja. OJoMallHMBAHUE >XUBOTHBIX. JlMKHE mOpeaxu
nomamHux  KUBOTHbIX.  Cenekuus.  Ilopoasl.  MckyccTBEeHHBIA — OTOOD.
Kontpactabeie (opMBbI )KUBOTHBIX 1O OJTHOMY M TOMY JK€ NMPHU3HAKY B Mpejenax
onHoro Buaa. KioHupoBaHHWE KUBOTHBIX. KieTouHble, XPOMOCOMHBIE U
FEHETUYECKUE TEXHOJOTMHU B CO3JJaHMM HOBBIX MOPOJ CEIbCKOXO3IMCTBEHHBIX
YKUBOTHBIX.

3HayeHue JOMAIIHUX JKMBOTHBIX B JKM3HHU 4elloBeKka. JKHUBOTHBIE
CEJILCKOXO03SIMCTBEHHBIX VIO, IITunieBoacTBo. JKHUBOTHOBOICTBO.
Pacnipoctpanénnbie MHGEKIMOHHbIE 3a00JIEBaHMS Y JIOMAalIHUX >KUBOTHBIX.
Onuzootuu. [lpuHIUNbl NpoQUIAKTAKM U JI€YEHUS  PACHPOCTPaHEHHBIX
MH(PEKIMOHHBIX 3a00JIeBaHUN JOMAIIHUX KUBOTHBIX. JKHUBOTHBIC-BPEIUTEIIH,
METOJIbI OOPHOBI C KUBOTHBIMHU-BPETUTEISIMHU.

l'opon xak cpena obutanus, co3gaHHas 4yenoBeKoM. CHHAHTPOIHBIC BUIBI
KUBOTHBIX. Apantanusi >KMBOTHBIX B YCIOBHUSX ropoja. BoccraHoBieHue
YUCJIEHHOCTH PEAKUX BHUJIOB KUBOTHBIX: OCO00 OXpaHsAEMbIC MPUPOIHBIC
tepputopun  (OOIIT). buochepnsie pesepBarbl. KpacHas KHuUTa KUBOTHBIX
Poccun. Mepsl coxpaHeHus: 1 BOCCTAHOBJIEHHS )KUBOTHOTO MUPA.

Jlemoncmpayuu vyden, KOJUICKUWN, TaOIuUI, claigoB, BUICODUIBMOB H
caiitoB MHTepHETa, MOKA3BIBAIOIINX OXPAHSIEMBIX M MPOMBICIOBBIX JKHUBOTHBIX,
CrocoObl PBHIOOJIOBCTBA, OXOTHI, AKKIMMATHU3allUM W Pa3BEJCHUS JIOMAIHUX
KUBOTHBIX, JKUBOTHBIX CEIbCKOXO3SIMCTBEHHBIX YTOJHUMA, CIIOCOOBI OXPaHbI PEIKUX
YKUBOTHBIX, IPUBJICYEHUS U OXPAHBI )KUBOTHBIX TOPOJA.

Jlabopamopnvie u npakmuyeckue pabomol

N3ydyeHrne HaCEeKOMBIX-BPEIUTEIIEH CEIbCKOXO03IMCTBEHHBIX KYIbTYP.

HaOnronenus 3a nTuiiaMu B ropoJicKoil cpeje.

9 KUIIACC

Beenenne

Cucrema OMOJOTMYECKUX HAyK, MW3y4YalOIIUX YEJIOBEKAa: IIUTOJOTHS,
TUCTOJIOTHSI, 3MOPHOJIOTHS, TEHETHKA, AaHTPOIOJIOTUs, AHATOMHUs 4YeJIOBEKa,
bu3uoIorus YeaoBeKa v Apyrue MEJUIUHCKAE HAYKHU.

[Ipodeccun, cBs3anHbIe C HayKaMu O 4esnoBeke. [lepcreKkTWBBI pa3BUTHS
3HaHUI 00 OpraHU3Me YEJIOBEKE U €0 CBA3SX C OKPYKAIOIIEeH cpeoil.

JleMoHcTpanusi TaOauIl, claigoB, BuaeoPmIbMOB U caiiToB MHTepHeTa,
MOKA3bIBAIOIINX pa3Hble OMOJIOTMYECKUE MUCIUIUIMHBI, CBA3aHHBIC C M3yYCHUEM
4eoBeKka, mpodeccuii, CBA3aHHBIX C M3YYCHHEM OpraHu3Ma dYeloBeKa U
MEIUIUHOM.



OO0uuii 0030p KJIETOK M TKAHEl OPraHn3Ma 4eJI0BeKa

OOMeH BemiecTB Kak OCHOBA >KM3HU 4YesioBeKa. belku, Tunuibl, yrieBobl,
HYKJIEMHOBBIE KHCJIOThI, HU3KOMOJIEKYJISIPHbIE COCIMHEHHUS, BKIIIOYasi BUTAMUHBI.
XUMHUYECKOE CTPOCHUE, OCOOEHHOCTU M (DYHKIMU OEJIKOB, JIMMHUAOB, YIJIEBOJOB,
HYKJIEMHOBBIX ~ KUCIIOT W  HU3KOMOJIEKYJSIpHbIX  coeauHeHuu. ATO —
yHUBEpCcallbHas dHepreTudeckas Bajgtora kietku. Ob1iee nmoHsTue o karabonusme
(Ha mpuMepe KIETOYHOIO JbIXaHWs, HayWHas C MOATOTOBUTENIBHOIO 3Tama) U
aHabonu3Me (Ha MpuUMeEpe Pa3IuYHbIX OMOCHHTE30B, MPOUCXOMSIIUX B KIIETKE).
CpaBHEHHME KJIETOYHOTO JbIXaHusd M OpoxkeHus. Perynsuus OeakoBoro,
yTIIEBOHOTO, JIMMTUIHOTO oOMeHa. [IpsiMbie u 0OpaTHbIE CBSI3U B peryisiuu. Poib
dbepMeHTOB ¥ TOpPMOHOB B TMpoleccax oOmeHa BemecTB. Hapymenus
OMOXMMHYECKUX TIPOIIECCOB B KJETKE: AaBUTaMHUHO3bI, JedeKkThl B pabore
onpeaen€HHbIX (PEPMEHTOB U IPYTOE.

Huromormsi.  MHorooOpasue  KIeTOK W ux  guddepeHnmamms.
OMOpHOHAIIbHBIE CTBOJIOBBIC KJIETKH, WHIYIHPOBAHHBIE IUIIOPUIIOTCHTHHIC
CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKH B3POCIIOr0 YEJIOBEKA.

Knerounble KOHTaKkThl. MoOJEKyIsipHbIE OCHOBBI OTBETA KJIETOK HA CUTHAJIBI.
[TonsiTue kneTouHOM THOENN. JIMMUT KIETOYHBIX AENIEHUM, 00IIee TPEICTaBICHAE
O CTapeHWH Ha KIETOYHOM M MOJIEKYJIIpHO-Ononorudeckom ypoBHe. OoOiiee
MOHSTHE O PAKOBOM TpaHCPOpPMaAIIUU KIIETOK.

Jlabopamopnule u npakmuyeckue pabomol

[IpocMOTp  3IEKTPOHHO-MUKpPOCKONMUYECKUX  (ororpaduii  mpemapaToB
CTPOCHUS KJIIETKH U MEKKJIETOUHBIX KOHTAKTOB.

Tumnel TKaHed OpraHu3Ma 4YeJOBEKa: AMUTEIUalbHas, HEPBHAs, MbIIICUHAS,
COCIMHUTENbHAA TKaHU. XapaKTEepPUCTHKA U Kiaccudukanuu snurenveB. HepBHas
TKaHb: HEWpOHbI M HeWporius. Ctpoenue u (usnosorus Hedpona. llorenuman
NOKOS ¥ oTeHIuan nercteus. [IpoBenenne HepBHOro ummysbca. Knaccudukanus
¥ MEXaHW3MBbI pabOThI CHHATNICOB. HelipoMennaTopsl 1 UX perenTopbl. MblmeuHas
TKaHb: CKEJEeTHasA, cepjeyHas U riankas. CTpoeHUue COKpPATUTENBHOrO arapara
MONEPEYHO-TIOJIOCAThIX MBI, MONEKYISIpHbIE MEXaHU3Mbl COKpAIlCHUS U
paccnabnenus. OTnvuug TIJIAJAKOW MYCKyJaTyphl OT MONEPEYHO-IIOIOCATOM.
@uznonoruss BO30YIUMOCTH U COKPATUMOCTH TJIAJIKOM MBIIIEYHOW TKaHHU.
CoenuHuTenbHasE TKaHb: CBOWMCTBA, pPa3iMYHbIE THUIBI KJIETOK, XapaKTepUCTHKA
MEXKJIETOUHOTO  BemiectBa.  Kiaccudukanus — COCIUHUTENBHBIX  TKaHEH:
COOCTBEHHO COEIMHUTEIbHBIC TKaHU, TKAHU BHYTPEHHEH Cpefibl, XpsIleBas TKaHb,
KOCTHAas U ApYyTHeE.

Jlabopamopnule u npakmuueckue padomaol

MukpocKonMpoBaHuE NMpenapaToB OCHOBHBIX TUIIOB TKAHEH.

HepBHas cucrema



Knaccudukanus nHepBHOU cuctembl. llenTpanbHas u mnepudepuveckas
HepBHass cuctemMa. CrpoeHwe HepBa, O00OJOYKH, KiIacCUPUKALUSI HEPBOB.
CtpoeHue CIMHHOIO M TOJOBHOrO Mo3ra. MDyHKIHMHM OTAEIOB CIHMHHOTO MO3ra.
[IpoBogsmme myTM  COMHHOTO  Mo3ra. AHATOMHS  TOJOBHOTO  MO3ra:
IIPOAOJITOBATHIM MO3T, CTBOJI MO3ra, CpEIHUMN, POMEKYTOUHBIN, ITIEPEIHUNA MO3T.
Crtpoenne Mo3:KeuKa U KOpbl OOJIBIINX MOTYIIaApHA.

OyHKIUK OTACJIOB TOJIOBHOTO MO3Ta W HMX 4YacTed. UepemHOMO3roBbie U
CIIMHHOMO3TOBbIe HepBbl. ComaTHyeckass W BereTaTMBHAasT HEpPBHas CHCTEMA.
LlenTpBl COMaTHYECKOW U BETETATUBHON CUCTEM B LICHTPAJIbHOW HEPBHOW CUCTEME.
Pednexropnas nyra. PeduexkropHoe xomibiio. Heliponnas cers. Kiaccudpukanum
pedaeKkcoB: MOHO- Y TOJMCHUHANTUYECKHE, OE3yCIOBHBIE U YCIOBHBIE U ApPYyTHE.
Ponpb uccneposanmit M.I1. [1aBnoBa. @yHkuuoHanbHble cuctemsl [1.K. AHoxuHa.
Hcnonb3oBanne mpuHOUNA pabOThl HEUPOHHBIX CETEH B HUCKYCCTBEHHOM
UHTEJUJIEKTE.

Hapymienust paboTsl HepBHOI cucTembl. Helpoaerenepauu u COBpeMEHHbIE
MeTobl ux JieueHus. MHCynpT. JIekapcTBa, MPOXOAIINE U HE MPOXOASIINE YEPE3
remarosHuedannaeckuit 6aprep. MeTo bl UCClieI0BaHUSI MO3TOBON aKTUBHOCTH U
CTPOCHHS CTPYKTYp HEPBHOW CHCTEMBI: 3JIeKTpodHIedasorpadus, peructpanus
AKTUBHOCTU PA3IMYHBIX OTAEIOB MO3ra, MarHUTHO-PE30HAHCHash Tomorpadus,
KOMITbIOTepHast ToMorpadus. Uutrepdeiic MO3r—KOMITbIOTED.

Jlabopamopnule u npakmuyeckue pabomol

N3ydeHune rucToNOrH4ecKux MmpenapaToB OPraHoB HEPBHON CUCTEMBI.

N3yueHue cTpoeHrs rojIOBHOTO MO3ra Ha MakeTax.

CeHcopHBIE CHCTEMBI

CTpoeHne CEeHCOPHBIX CUCTEM: PELENTOPHI, TPOBOASAIIASA YaCTh, OTAEN KOPHI,
ocylecTBIsomu  00pabotky wuHpopmanuu. Krnaccudukanuss penentopos:
AKCTEPOPELENTOPhI, HHTEPOPEIENTOPHI, MPOMPUOPEIENITOPHI, MEXaHUYECKHUE,
TEeMIIepaTypHbIe, XUMUYECKHE, 00JIeBbIe U Apyrue penentopsl. ComaToceHCOpHAs
cucTema.

Crpoenune rna3a. 3puTenbHble pelenTopbl (MajdOYKM U KOJIOOYKH).
®duznyeckre U XUMUYECKHE OCHOBBI BOCIIPUATHUS cBeTa. UEpHO-0eoe U BETOBOE
3penue. Ctpoenue cetuaTku. lIpoBeaenne um 0OpabOTKa 3pUTENBHOTO CHTHAJA.
Akkomonauus. buHokynspHoe 3penue. HapyuieHust 3peHuss U UX TPUUYUHBI.
3a0oneBanusi ria3a (KOHBIOHKTMBUT W Jpyrue) ©W UX NpoQuIIaKTHKA.
CoBpeMeHHbIE METOAbl JICUECHUS HAPYIICHUW 3pEHMS: Ja3epHas KOPPEKIus,
3aMeHa XpycTalliKa, KIeTOYHas Teparnusi, MpoTe3MPOBaHUE IJ1a3a U JpyTHeE.

CrpoeHune HapyXHOro, CpeAHEro M BHYTpeHHero yxa. KoprtueB opraw.
MexaHu3M BOCHPUATHS U OOpaOOTKM 3BYKOBBIX BOJH. CBSA3b IIEHTpa cliyXa U
neHTpa peud. Hapymienus ciyxa v uxX OpUYMHBL. 3a00J€BaHUS OpPraHOB Clyxa



(otut u apyrue 3aboneBaHusi) u ux nupoduuakTuka. CoBpeMEHHBIE METOJIbI
JICYCHMs] HaApyILIEHUN CcilyXa: CIyXOBOM ammapar, NPOTE3UpPOBAaHUE U JIPYTHE.
AHaromus 1 (u3noI0rHs BeCTUOYIsipHOTrO annapara. OTOJUTOBBIN anmnapar.
Oprasbl BKyca, OOOHSIHMS, MBIIIEYHOIO M KOKHOI'O 4YyBCTBAa: aHATOMHUS U
($u3noorUs, UX HapyUICHHUS.
Jemoncmpayusa pa300pHBIX MOJIENIEH I1a3a U yXa.
Jlabopamopnuie u npakmuueckue pabomaoi
N3yuenue cTpoeHus oprana 3peHus (Ha MyJISKE U BJIQXKHOM Mperaparte).
N3yueHue cTpoeHus opraHa ciyxa (Ha MyJIsKe).
N3yueHune rucToI0rn4ecKrux NpenapaToB OpraHoOB YyBCTB.
JHIOKPUHHASA CUCTEMA
OmnpeneneHre M OCHOBHBIE XapaKTEPUCTHKU TOpMOHOB. Kraccubukarms
TOPMOHOB 0 XMMHUYECKOMY cTpoeHHto. Kiaccudukanus penentopoB ropMOHOB.
MouekyJispHblE MEXaHU3MBbI JIEHCTBHSI TOPMOHOB Ha KJIETKH-MUILIECHH.
OHjokpuHHas (yHKuMs runoraitamyca. JKenesbl BHYTpEHHEH cekpeuuu
(runodus, HOupU3, LIMTOBUIHAS  Kejle3a, [APAIIMTOBUIHBIE  KEJIE3bI,
HAAMOYEYHUKH), BbIJEISIEMbIE UMU TOPMOHBI M UX (yHKIMH. JKele3bl CMEeIIaHHON
cekpeuuu (MOJUKENIyJo4YHas JKejle3a, IIOJIOBBIE JKENEe3bl), BBIACISIEMbIE HMU
TOpMOHbI U uX GYyHKIUHM. ['unoramamo-runodu3apHble KOHTYPBI PEryJISLUd
JEATENBHOCTH HEKOTOPBIX JKEIE3 BHYTPEHHEN cexkpenuu. HapynieHus, cBsi3aHHbIE
C rumo- v runepyHKUUSIMH TOPMOHOB. Buabel caxapHoro nuabera M HX
ocioxxHeHus. Kiierounass Tepanusi B JIEYEHUM SHIOKPUHHBIX 3a00JEBaHUU.
Mukcenema.
[Ipoune opranbl W TKaHW, BBIIEISAIOIIME TOPMOHBI: IIOYKH, CEPILE,
KEITyJOYHO-KUAIIEYHBIA TPAKT, )KUPOBast TKaHb U IPyTHE.
Jlabopamopnuie u npakmuueckue pabomaol
N3yuyeHune rucToaornyeckux npenaparoB SHAOKPHUHHBIX OPraHOB.
IHoBenenne
Pednexropnas teopus moseneHus. HaciencTBeHHble U HEHACIEICTBEHHBIE
¢opmbl mnoseneHus. Ilpocreiimme ycioBHble peduiekcbl. MHCTpyMeHTallbHOE U
npyrue ¢popmbl 00yueHus. Lleas. Motus. Pednekc. [lotpednocTs. Pednekc nenu
no IlaBmoBy. Jlunammueckuii crepeorunt. MmMnpuaTuHr. @OHUKCHpPOBaHHBIE
KOMILIEKCHI ABM)KeHUHU. CurHanbHble cucteMbl. Peus. Mruinuienue. IlamMsate u eé
BuAbl. KorHutuBHble (QYHKIMM HEPBHOM cHUCTeMbl. Poib pasHBIX OTIENIOB
TOJIOBHOTO MO3Ta B PEryJsiiUd JBMXKEHHM, CHa M OOAPCTBOBAHMS, U APYIHX
CJIOHBIX IpPOLECcCOB. MeXxaHn3Mbl BOZHHMKHOBEHUs 3Molmil. HeliporymopanbHas
perynsiuus nojoBoro noseAeHus. HapylueHus moBefeHUs, WX CBI3b ¢ pabOTOM
HEPBHOU M SHIOKPUHHOU CHCTEM, COBPEMEHHBIE METO/IbI JICUEHUS.
OnopHoO-IBUraTeJbHbINH aNINaparT



Koctn. AHatoMusi KOCTH: HAJKOCTHUIA, BHYTPEHHEE BEIIECTBO KOCTH.
Ocreon. Knaccudukanus kocteit. Poct kocteil. CoenMHEHHs] KOCTEH: MOIBHXKHbIE,
MOJYTNOABUKHBIC, HEMOABMKHBIE. CTPOEHUE CyCTaBa U CyCTaBHOUW CyMKH.

OceBoif ckeneT: uepern, MO3BOHOYHHK, p&Opa, rpyauHa. Koctu muneBoro u
MO3rOBOr0 OTAENOB dYepena. OTaenbl MO3BOHOYHMKA, OCOOEHHOCTH CTPOCHUS
MIO3BOHKOB B PAa3HbIX OTJIENAX, MEXKIIO3BOHOUHbIE coequHeHns. CTpoeHue rpyIHOM
KJIETKH.

CkeneTsl mosICOB KOHEYHOCTEN U CBOOOHBIX KOHEYHOCTEH: aHATOMUYECKUE
0COOCHHOCTH BXOJISIIIIMX B UX COCTAaB KOCTEH.

Hapymienuss crpoeHust ckeinetHOM cucTteMmbl. Bo3pacTHeie HW3MEHEHHS,
octeornopos. TpaBmbl. 3a00sieBaHUSI OMOPHO-ABUTATENILHOTO anmnapara, CBsI3aHHbIe
¢ npamoxoxaeHueM. COBpEMEHHbIE WHBA3MBHBIE W HEMHBA3UBHBIE METOMbI
JICYEHHUS: MPOTE3UPOBAHUE CYCTABOB U MEKIO3BOHOUYHBIX JIMCKOB, MCIIPABICHUE
KPHUBU3HBI T03BOHOYHHKA U JIPyTHE.

Jlemoncmpayua CcKenera 4elOBEKAa, 4YEperna, KOHEYHOCTEH, II03BOHKOB,
pacluiioB KOCTEM.

Jlabopamopnule u npakmuyeckue padoomol

N3yuyeHne cTpoeHus CKelleTa 4YeJI0BEKa Ha MaKeTax.

Mprmnel. PaboTa MBI MO MEPEMEIICHHI0 KOCTHBIX PhIYaroB. MBIIIIIHI,
MPUKPEIUIAIONIMECS TBYMsI KOHIIAMHU WJIM OJHUM KOHIIOM K KOCTSIM. MuMHueckue
MBIIIIBI KaK IPUMEP MBIIIIIL, HE TPUKPETUISIOIIUXCA K KOCTSIM.

Mpimna kak oprad JjokoMouuu. O60104Ku MbIibl. CyXOXKUTUS U CBSI3KH.
JlBurarenpHble €AWHULIBI. MBIIIBI-CHHEPTUCTBI M aHTaroHucTol. HepsHas
perymsiiusa padoThl MBI, Poih COMHHOTO MO3ra, MO3KEUKa M KOPbI OOJBIITUX
MOJTyIAPU .

OcHOBHBIC MBIIIIIBI TeNla 4YeraoBeka. Hamboisiee pacnpocTpaHEHHBIE TPABMBI
MBIIIIEYHOW CUCTEMBI U METOABl UX MPOPUIAKTUKUA. ATPODUS MBIIIIL], TPUYUHBI U
JICYCHHUE.

Jlabopamopnvle u npakmuyeckue padoomaol

Okazanue nepBoi NOMOIIM MPH MOBPEXKICHUU CKEJIETA U MBIIIILI.

KpoBeHnocHas u ium@parnyeckasi CHCTEMBI

OcobenHocT CTpoeHUST ¥ (QYHKIHMOHUPOBAHUS CEPACYHOW  MBIIIIIHI.
AHaToMMSl cepAla: OHHIAOKapJ, MHUOKApJ, OJNUKapl, IMepUuKapl, KeayIdouKH,
npeacepaus, KiamaHbl cepana. MexaHudeckas paboTta cepilla Kak Hacoca.
Cepaeunblii MKI. ApTepuaibHOE AaBlieHUE, myJibc. ABToMmartus. IIpoBopasiias
cUCTeMa cepAama. OJJeKTpuueckas paboTa cepiama. IJIEKTpoKapauorpamma.
HepsHas u rymopasibHast peryssiius paboTsl cepana. Hapymenus paboTsl cepara.
l'unepronnyeckas 0OoJsie3Hb, CepACYHAsT  HEIOCTATOYHOCTh, ATEPOCKIEPO3
KOPOHAapHBIX cOCyAoB, HWHGpapkT Muokapaa u Tak jganee. lllyntupoBanue,



aHTUOIUIACTUKA, KJIETOYHasl Tepamnusi U APYyTrUe COBPEMEHHBIE METOJbl JICUEHUs
cepleuHbIX OoJie3Hel. TpaHCcIutaHTaus cepaua.

Jlabopamopnuvie u npakmuueckue padomaol

[IpocMOTp THCTONOTMYECKUX MPETAPATOB CEPACYHON MBILIIIBI.

DnekTpokapauorpadus.

N3mepenne aprepuaibHOTO IaBJICHUSA U ITyJIbCA.

KpoBeHocHas cucrema u numdaTuyeckas CUCTEMA.

Kpyru xpoBooOpaimieHus: OOJAbIION U Majiblid, OCHOBHBIE COCY/BI.
Krnaccudukanus cocynoB: apTepuu, apTEpPHUONbl, BEHbI, BEHYJIbI, KallWJUIAPHL.
PesuctuBubie, oOMeHHBIE M EMKOCTHBIE coOCylbl. CTpPOCHHE CTEHOK COCYJIOB.
HepBHas u rymopanbHas peryisinus paOoThl cocynoB. CHucTeMHas peryssius
apTepuajbHOrO JaBi€HUS W JpYrMX MapaMeTpoB KpoBu (Oapopeduiexc,
xemopediekc u Tak panee). Hapymenuss pa®oTel cocylnoB. ApTepuaibHble U
BEHO3HBIE KPOBOTEUECHHUSI U MIepBasi IOMOIIIb [TPH HUX.

Anatomuss nuM(paTHYECKOW  CHUCTEMBl: JUM(pATHUYECKHME COCYIbl H
aumbartryeckue y3ibl. [[puarHbl IBUKEHUS KPOBU U TUMQBI IO COCY/IaM.

Jlabopamopnuvie u npakmuueckue padomul.

N3yuyeHune rucTogornyeckux npenaparoB CTEHOK COCY/I0B.

[lepBas moMoIb IPH KPOBOTEUCHUSX.

BHyTpeHHsis cpea opranusma

KpoBb, TkaHeBast )KUAKOCTb, JIUMPpa. MexaHu3Mbl MOAepKaHUsl BHYTPEHHEN
cpeasl opranuzma (romeocrta3). CBs3b BOJHO-COJIEBOIO OOMEHa OpraHu3Ma ¢
(dopMupOBaHHEM U OTTOKOM TKaHEBOM >KHJIKOCTH.

XUMHAYECKUM COCTaB IUIa3Mbl KpOBU. DOPMEHHBIE BIEMEHTHI: IPUTPOLUTHI,
JeKOIUThI, TpoMOouuThl. JlelikouurapHas Qopmyna. DOyHKIMM pa3IAYHBIX
dbopmenHbIx 31eMeHTOB. KpoBeTBopeHHe U Opranbl KpoBeTBOpeHus. Mecra
rudenn pazauyHbIX (POPMEHHBIX AJIEMEHTOB KPOBHU. I'pynmbl KpOBH IO CUCTEME
ABO, pe3yc-hakTop u apyrue cuctemsl onpeeneHus rpymni kposu. [lepenuBanue
IIa3Mbl, JPUTPOLIUTAPHON © TpomOouuTapHoil Mmaccel. bydepnas Qynkius
1a3Mbl KpoBU. TpaHCmopT ra3oB Mo KpoBu. Paznuunble GopMbl remMorioOuHa.
Perynauust cpoactBa remoryioOmHa K kuciaopony. CBEpTbIBaHME KpPOBH,
¢ubpuHOMUTHYECKasT W  MPOTUBOCBEPTHIBAIOMIAs  cHUCTEeMBl.  Hapymienus,
CBSI3aHHBIE C KPOBETBOPEHUEM U (PYHKIIMOHUPOBaHHUEM (POPMEHHBIX HJIEMEHTOB.

Jlabopamopnuie u npakmuueckue padomaul

N3yueHune rucTogornyeckux npenaparoB KpOBU U OPraHOB KPOBETBOPEHHSI.
HNmmyHHas cucrema

Uctopust pa3Butus 3HaHuii 00 uMMyHHTeTe. 3HaueHue pador U. U.
MeunukoBa, II. Opnauxa u fApyrux yu€HbIX IO H3YYEHHIO HMMYHHUTETA.
Knaccudukanuu uMmyHuTera. MexaHu3Mbl  BpPOXKAEHHOTO  MMMYHHTETA.



[TpuoOpeT€éHHbIii UMMYHUTET: KiIacCUpUKAIUS JTUM(OIUTOB M y4acTUE PA3HBIX
rpynmn JuM@ouUTOB B MNpUOOpeTéHHOM wuMMyHHUTeTe. [loHSTHS aHTUTENna U
antureHa. [Ipesenranus anturena. BakunHsl 1 CBIBOPOTKU. OpraHbl HEHTPaJIbHON
UMMYHHOH CHUCTEMBI: KPACHBIM KOCTHBIN MO3T U TUMYC. Opranbl nepudepuieckoin
UMMYHHOH CHCTEMBI: cene3éHKa, JUMQOy3ibl, MHHIAIUHBI, AalIleHIuKC,
[TeitepoBrl Omsitiku. Ponb TMMyca B co3peBanuu T-mum@ornuToB. Ponbs opraHos
nepudpepruuyeckoi  MMMYHHOM CHUCTEMbl B  cOo3peBaHMM  B-muM@ouuros.
OTtpuriatenbHast ¥ MOJOKUTENIbHAS CeJeKLUs B co3peBaHuu T- u B-numdouuros.
Ponp Mukpoduopsl ueroBeka B (POPMHUPOBAHMM HOPMAIBHOTO HWMMYHHUTETA
yenoBeka. [laTonorum MMMYHHOHR cHCTEMbl: UMMYHOAEC(PUIMTHI, ayTOUMMYHHbBIE
3a0oneBanusi U Jp. Peaknuu runepyyBCTBUTENBHOCTH, B TOM YHCIIE AJJIEPTHUU.
OCHOBBI TpaHCIUIAHTOJOTUU. JleMOHCTpauus MOPTPETOB YUYEHBIX, TaOIUll U
CJIai10B, BUJICOPOIUKOB U KUHO(DPArMEeHTOB, 00 UMMYHHOU CUCTEME.
JbIxaTejbHasa cucTemMa

AHaroMusl JBIXaTENbHOW CHUCTEMBI: BEPXHHE JbIXaTEIbHBIE ITyTH, HUKHUE
npIxaTenpHble IyTH, JI€rkue. HocoBele monoctu. Hocormorka. Portoriorka.
['oprans. Kiaccudukanus xpsmei roprani. HaaropTaHHUK ¥ rOJIOCOBBIE CBSA3KHU.
Tpaxes. bponxu. Jlérkue. JI€rounele my3bIpbku (ayIbBeOJbI). DU3MOJIOTHUS
Ipolecca JIbIXaHusl, PoJib IJIEBPAIbHOM JKUIKOCTH, qUadparMbl, MeXpEOEPHBIX U
npyrux wbimi.  Cypdaktant. Onactudeckas TAra JErkux. JlpIxaTenbHbIe
nBwkeHus. JKuszHeHHas EMKOCTh JI€rkuX. JI€rouneie oOBEéMBI. HepBHas u
TYMOpAJIbHAS PETYISALNS IbIXaHU.

I'mruena npixanus. TpeHupoBKa IbIXaTenbHBIX MbIL. [Ipenynpexnenue
HOBPEXACHUS TOJ0cOoBoro ammnapara. MHQexinuonHble 0oJjie3HH, Mepeaaroimuecs
yepe3 BO3lyX, M TMpoune 3a00JieBaHMsI OpPraHOB [bIXaHus. BriusiHue
Ta0aKOKypeHUs] Ha OpraHbl JAbIXaTENbHOW CHCTEMbl. AcCTMa, OOCTPYKTHBHbBIE
3a00JIeBaHUS ABIXATEIbHOW CUCTEMBI.

emoncmpayua MOIEIV TOPTaHU, MOJEIH, NPOACHAIOIEN MEXaHU3M BJOXa
Y BBIJOXA.

Jlabopamopnvle u npakmuyeckue padoomaol

W3mepenne o6xBaTa rpy/IHOM KJIETKU B COCTOSIHUM BIOXa U BbIIOXA.

Onpenenenne 4acTOThI IbIXaHHUS.

Bnusinue pa3nuyHbIx (pakTOPOB HA YACTOTY JbIXAHMUSL.

Cnuporpadus.

N3ydeHune rucToIoruuecKux MpenapaToB OPraHoB JIbIXaHUs.
IIumeBapuTebHas cucremMa

AHATOMMS TMIIEBAPUTEIBHOM CHUCTEMBI: pOTOBas IIOJIOCThb, IHIIEBOL,
KEJYIOK, IOJKEIyJOYHAs >Keje3a, IE4YeHb, OTAENIbl TOHKOM KHIIKH, OTIEIBI
tosictoi kumku. CrpoeHue 3y0a, 3yOHas cuctema uenoBeka. DPuzMoIOTHUsA



MUIIEBAPUTEIIBHOM CHCTEMBI: pacIieIUieHue OCIKOB, JHUIIHWI0B, YTJIEBOJIOB,
HYKJIEMHOBBIX KHCJIOT TOJI JIEUCTBHEM (EPMEHTOB, CEKPETUPYEMBIX pPa3HbIMU
OTHEJIAMUA  MUUICBAPUTEIBHOU  CUCTEMBL. XUMHYECKHUM  COCTAB  CIIFOHBI,
KEIYJOYHOTO COKa, NOJKEIYJOYHOTO COKa, JKEIIYHW, COKA TOHKOM KHUIIKH.
[TosiocTHOE W MPUCTEHOYHOE NHUILNEBAPEHUE B TOHKOM KHINEYHHKE. DyHKIUMH
MOJIKEITY IOYHOM KeJie3bl U neyeHUu. DyHKIUKU TOJICTOM KUIIKU. POJb KUIIEUHOU
MUKPOQIIOpHI 17151 YeJIOBEKa.

HepBHas 1 ryMmopanbHast peryisiuus MpoueccoB MUILEBAPEHUS, YTIEBOIHOTO,
JIAMHUIHOT0, 0EJIKOBOTO OOMEHa.

I'mruena mnuranus. HewHpekMOHHBIE W ayTOMMMYyHHBIC 3a00JICBaHHS
cucteMmbl mnumieBapeHus. l[lpemymnpexnenne WHGEKIUA U MPOUYUX KEITYTI0YHO-
KHUIIIEUYHBIX 3a00JieBaHUM (TacTpUT, sI3BE€HHAass 00JIe3Hb, AalMCHAMUIIUT, LHUPPO3,
NaHKpeaTUT U JApyrue), MUILIEBBIX OTpaBlieHH. XenukoOakTep Kak (HakTop
pa3BUTHUS TacTPUTa W A3BbL. BIMsHUWE KypEeHHMS M aJKOrojs Ha IHIIEBAPECHUE.
PaccrpolicTBa nuieBoro noBeIeHUS.

Jlemoncmpayun Topca 4enoBeka, TaOJuil.

Jlabopamopnuie u npaxmuyeckue padoomuvl

UccnenoBanue neiicTBus PEPMEHTOB CIIFOHBI HA KpaxmaJl.

HN3ydeHue THUCTOJIOTMYECKUX TMpEnapaToB OPraHoB MHUILEBAPUTEIbHON
CHCTEMBI.

BoigeauTeabHasi cHCTEMA

CTtpoeHue BBIICIUTEIBHON CHUCTEMBI: MOYKHA, MOYETOYHUKH, MOYEBOU
My3bIpb, MOYCUCITYCKATENbHBIN KaHal. DyHKIMoHUpoBaHue Nouku. HegpoHn kak
CTPYKTYpPHO-(PYHKIIMOHAJIbHAS €AWHUIIA TMOYKH. DUBHOJOTHYECKHUE IPOIECCHI
dbopMupoBaHUsS BTOPUYHOW Mouu: (PUIbTpalus, peadcopOmus, cekperus. Poib
MOYKM B PEryJllMM apTepualbHOro JaBiieHus. HepBHas u TymopaiibHasd
peryinsiiusi paboThl OPraHOB BBIJICTUTEILHON CHUCTEMBI. 3a0oJieBaHUS OPraHoOB
MOYCBBIACITUTEIBHON CHCTEMBI (LIUCTHUT, MHEIOHSPPHUT, MOUCKaMEHHAas 00JIC3Hb U
Ipyrue), ux npenynpexaenue. MckycctBenHas nouka. [uanus. TpancrnanTanus
TTOYKH.

Jemoncmpayuna tabnuu, monenu «CTpoeHHE TOYKH MIIEKOMHUTAIOIIETOY,
MYyJISKA MIOYEK YETIOBEKA, BIAXKHOTO Mpenapara.

Jlabopamopnsie u npakmuyueckue padoomol.

N3yyeHne THUCTONOTMYECKUX MPEnapaToB pa3HbIX yYacTKOB  IOYKH,
MOYETOYHUKA, MOUYEBOTO ITy3bIpS.

ITosoBasi cucrema

Craaun ramerorenesza. OTinuus ooreHesa U criepMaroreHesa JIpyr oT Apyra.

O110/10TBOpEHHUE.



JXenckas nosnoBasi cuctema: SUYHUKU, MaTOUYHbIE TPYyObl, MaTKa, BIarajiuiie,
BHEILIHUE TI0JIOBBIE OpraHbl. MEHCTpyaIbHBIN UK.

Myxckass moyioBasi CUCTEMA: CEMEHHUKH WU INPOYUE BHYTPEHHHUE IIOJOBBIE
OpraHbl, BHEIIHHE MOJIOBBIE OPTaHBbI.

HepBHas u rymopanbHasi peryJsiius paboTbl OpraHOB MOJIOBON CUCTEMBI.

[InanupoBanue OepeMeHHOCTH, METO/IbI KOHTpALENLHH,
NPEAUMIUIAHTALIMOHHBIA ~ CKPUHMHT, 3KCTPAaKOPIIOPAIbHOE  OIUIOJIOTBOPEHUE.
bepemenHoCTh, nakTanus. 3a00eBaHus, NEPEIAIOIINUECS MOJTOBBIM MTyTEM.

Jlabopamopnule u npakmuueckue padoomaol

N3ydenne rucToI0OrM4ecKux IIpenapaToB OPraHoB I0JI0OBOM CUCTEMBI.

Ko:ka u e€ npou3BoaHbie

OnuaepMuc —  MHOTOCJIOWHBIA — OporopeBaromnii  snurenuii.  Criou
snuaepmuca. Cnou nepMmsl. [logkoxkHas xupoBast kieryatka. [IponsBogHbie Koxu:
HOI'TH, BOJIOCHI. KOXKHBIE »KeJne3bl: IOTOBBIE, CaJbHbIE W MOJO4YHbIC. DyHKIMU
KOXHM. Ponp HEpBHOM UM TyMOPaJbHOW pETYJSILUM B  OCYLIECTBIICHUU
TEPMOPETYJIATOPHON U JPYrUX QYHKIUI KOXKH.

3a0oneBaHusi KOXKM W MX OpenynpexjeHue. lleperpeBanue: coOmHEUHBIA U
TeroBoil yaapel. Oxoru. O6moposxenus. [Ipopunaktuka u nepsasi MOMOIIb IpU
TEIUIOBOM U COJIHEYHOM yJiapax, 0’Korax U 0OMOpOKEHUSIX.

Jemoncmpayusa MoJieny CTPOEHUS KOXKH, TaOIUL, claii1oB.

Jlabopamopnuie u npakmuueckue pabomaol

Hccnenoanune ¢ nOMOLIBIO JTyNbl TBUIBHOM U JIAJOHHOW CTOPOHBI KUCTH.

N3ydenune rucToIOrM4ecKuX MpenapaToB dMUAEPMUACA U IEPMBI.

AjanTanuy OpraHu3mMa 4eJIoBeKa

Tepmoperynsauusi: posib KOXKH M COCYAOB. [MIoTasiaMyc Kak LEHTp
HEHporymMopainbHOU peryisiuuu Terooomena. [loBeneHueckue ajantanuu.

AJlanranuu 4enoBEKa, €ro OpPraHOB M TKAHEM K HU3KMM KOHUEHTPALUSIM
KACIOpOJa M THUIOKCUU. Perynauus mnoTpeOIeHUs KHUCIOpOAAa TKaHSIMHU,
spuTpono33. [lepectpoiika meTadon3Ma KJIETOK B YCIOBUH FMIIOKCHH.

ApanrTanuu K HEJNOCTaTKy  pa3iu4HbIX  IIMTATENbHBIX  BEIIECTB.
DOHepreTudeckass (yHKIUS TIIMKOT€HAa B MEYEHU W JIMIHUAOB B >KUPOBOM TKaHU.
[lopsnok WCHONB30BaHUs 3amacoOB  IUTATEIBHBIX BEHIECTB B OPraHU3ME.
ITepectpoiika MmeTab0IM3Ma KJIETOK B YCIOBHUSAX TOJIOAAHUS.

[{upkanHple puTMbl. BiusHHE DPOJOJDKUTENBHOCTH CBETOBOTO JHS Ha
HEWPOTYMOPAIbHYIO PETYJIAIUIO MPOLECCOB KU3HEAEATEIIbHOCTH YEJIOBEKA.

TpennpoBku. Ponb (Qu3nyeckoll aKTUBHOCTHM B COXPAaHEHUHU 3/10POBbs
yenoBeka. [Ipodunaktuka 3a00neBaHUN CEpPAEYHO-COCYANCTON M JAbIXaTeIbHOU
CHUCTEM U OIIOPHO-BUIATEJILHOTO aIlllapara.



Ananrarnuu K HeBecoMocTH. [lepecTpoiiku MeTabor3Ma B YCIOBUSIX HU3KOM
rpaBUTALNH, MPO(HUIAKTHKA HETaTUBHBIX TTOCJICICTBUM.

Jlemoncmpayus nocodbuit 1 00y4yaroIIMX BUACOPOTUKOB.

I'eHeTHKa 4Yea0BeKa

OnpeneneHue reHa W amiens, reHotuna u GeHoruna. IloHATHE TOMO- H
reTepo3uroTsl. 3aKkoHbl Menaend. BizaumoneiictBue ameneil. MOHOTEHHbIE U
MOJIMTEHHBIE MPU3HAKA. XPOMOCOMHAas TEOpHUsl HACJIEACTBEHHOCTH Moprana.
Kpoccunroeep u cuermieHHoe HaciegoBaHWe. MexXaHU3MBbl ONPENENICHUs IoJa.
[TomoBble XpOMOCOMBI W ayTOCOMBI 4ellOBeKa. HaciienoBaHue, CHEIIEHHOE C
TIOJIOM.

N3MeHYnMBOCTh:  HACJIEACTBEHHAass W HeHacheacTBeHHas.  [Ipumepsl
HEHACJIEICTBEHHBIX VU3MEHEHUN (Monupukanumit). Knaccuduxanus
HACJICJICTBEHHOM W3MEHYMBOCTH HA MYTAIIMOHHYI0O M PEKOMOMHAIMOHHYIO.
I'eHHBIC, XpPOMOCOMHBIE W TEHOMHBIC 3a0ojieBaHusA. IlpuMepsl T'€HHBIX,
XPOMOCOMHBIX ¥ TECHOMHBIX 3a00JIeBaHUI YeIOBEKA.

[Monynsmuonnast renetuka. [lonstue reHodonma. PacnpeneneHue 4actoT
ajuteneit B nonyisiuuu. 3akoH Xapau-BaitnOepra.

Pemenue reneTuuecKkux 3aaad.

MenunuHckass reHeTuka. l[locTpoeHue  pOMOCIOBHBIX MpPU  aHAIU3E
ONpEAECIEHHBIX MPU3HAKOB. POJIb T€HETUYECKHUX AHAIM30B MPU TUIAHUPOBAHUU U
KOHTpOJie OEpEeMEHHOCTH.

CexkBEHHpPOBAHUE N'€HOMa KaK MHCTPYMEHT, MO3BOJIAIOIINN MPOTHO3UPOBATH
dbeHoTHn dYemoBEeKa W JAPYTHX OJKUBBIX OPTraHW3MOB, a TakKXe BHPYCOB.
bronHpopmMaTHyeckre HHCTPYMEHTHI aHAIN3a TeHOMOB. MeTo/ bl HalpaBJICHHOTO
W3MCHEHUS TE€HOMOB OpraHu3sMoB. ['eHeTmyeckas uHXeHepusa. ['eHOMHoOe
pelaKTUpOBaHWE. OTHUYECKUE ACTEKThl BHECEHUSI M3MEHEHMH B T'€HOMBI
Pa3IUYHBIX OPTaHU3MOB, B TOM YHCJIE YETOBEKA.

Jlemoncmpayusa Tabnui, IUIaKaToB, KUHO(PArMEeHTOB, POJUKOB U3

HNntepnera.
AHTpONOreHe3
[IpuMathl: OTAMYUTENBHBIE YEPTHI, COCTaB U IBOJIOLUS OTPsIa.
YHUKaTbHBIE MPU3HAKU TOMUHU]I. [IpsamoxoxaeHue: TEOpUHU
BO3HUKHOBEHUS, aHATOMO-MOP(OTOTUUECKHIA KOMILIEKC MIPU3HAKOB.

[IpsmoxoxkaeHue B Jpyrux TIpynmax npumaTtoB. Pyka, mnpucmocoOneHHas K
W3TOTOBJICHUIO H TPUMEHEHUIO OpYyIuid TpyJa. BBICOKOpPa3BUTBIA MO3T:
TEHJICHIIMU B DBOJIIOIMH, YHUKAJIbHBIC YEepPThI, MOp(doIorndeckue 0COOCHHOCTH.
CXOoncTBO M pa3nuuMsl 4YEJIOBEKa M YEIIOBEKOOOpa3HbIX OO0E€3bsH: aHATOMUS,
aMOpuosiorusi, Ounoxumus, mnopeAcHue. Illumman3e kak OmmKaWIIMK KUBOU
POJCTBEHHHK YeJIOBEKa. DBOJIONHS YEIOBEKOOOPa3HBIX 00E3bsH.



Jlemoncmpayus MyJispke, TaOmui, ciaaigoB, BUICO(DHIBMOB W CalTOB
NHTepHeTa, NOKA3bIBAIOIIMX CTPOCHUE IMPEIKOB COBPEMEHHOIO 4YEJIOBEKa,
00€3bsIH-aHTPOIIOUI0B, IPEACTABUTENEH YETOBEUYECKUX pac.

Jlabopamophuie u npaxmuyecKkue padoomol

N3yyenne npeBHEUIIEM HCTOPUM M DHBOJIOLNMHU YEJIIOBEKA HA IPUMEPE
KOJUICKITUN ¥ PEKOHCTPYKUUN (IKCKYPCHS B MaJICOHTOIOTUYECKUM My3ei).
Ye10BeK M OKpPY:KaOUIAs cpeaa

Okosornyeckre (akTopsl M HUX JICUCTBME Ha OpPraHU3M YeJOBEKa.
3aBUCHUMOCTh  3JI0POBbSI YEJIOBEKA OT COCTOSIHUSI OKpPY’KaloIIeHd Cpebl.
Mukpoknmumar Kuiblx nomeuieHnit. Tpyn denoBeka. dusnosorus Tpyza.
PaboTocrnocoOHOCTh U YTOMIICHHE.

310pOBbE 4YEJNOBEKAa KakK COLMAJIbHAs LEHHOCTh. MaKTOphI, HapylIarouue
3[I0POBLE: THUIMOAUHAMHUS, KypeHHUE, YMNOTPeOJIEHUE ajaKoroJis, HAPKOTHKOB,
HeCOQIaHCHUPOBAHHOE THTAaHWE, CTpPecC. VYKpeIuieHne 3A0poBbsi. KymbTypa
OTHOIIEHUS K COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKPY>KAIOIIIUX.

AHTpOIIOTEHHBIE BO3JICUCTBUS HA cpely. Hapylienne KkpyroBopoTa BELECTB
B Ouocdepe. AHTPONOTEHHBIH KPYroBOPOT. ODKOJOTHYECKHE KPU3UCHI U HX
NPUYUHBI. KosBoumtornus oOrmecTBa u IPUPOABIL. Panmonansnoe
MPUPOJIONOJIB30BAHME. 3HAUEHUE OXPaHbl OKPY’KAIOUIEH HPUPOJHON Cpelbl s
COXpaHEHMS YEJIOBEYECTBA.

Jlemoncmpayusa Tabnull, IJIAKATOB, KUHO(PPArMEHTOB, BUICOPOJIMKOB U3
HNurepHera.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI MTPOI'PAMMBI 11O
BHUOJIOTUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS
(YTJIYBJEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pEe3yJIbTaThl OCBOCHHSI MPOrpaMMbl MO OHUOJIOTUH OCHOBHOTO
oOmero  oOpa3oBaHUS  JOJKHBI ~ OTpaXaTb  TOTOBHOCTh  OOYyYarOIIMUXCS
PYKOBOJICTBOBAThCSl CUCTEMOM IMO3UTUBHBIX IICHHOCTHBIX OpHEHTAIMH WU
pacUIMpeHue ONbITa JIEATEIbHOCTH Ha €€ OCHOBE W B IMpOIECCe peau3aluu
OCHOBHBIX HallPaBJIEHUN BOCIUTATEIBHOMN AESATEILHOCTH, B TOM YUCJIE B YACTU:

1) rpaxaaHCcKOro BOCIIMTAHMS:

TOTOBHOCTh K KOHCTPYKTHUBHOM COBMECTHOM JESATENHHOCTU MPHU BBHIMOTHEHUU

WCCIIEJIOBAHUM U MPOEKTOB, CTPEMJICHUE K B3aMMOTIOHMMAHHUIO U B3aUMOIIOMOIIIH;
2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA

OTHOIIIEHUE K OMOJIOTHUU KaK K BaAXKHOW COCTABJISIIOIIEH KYJIbTYPHI, TOPAOCTh
3a BKJIQJI POCCHMCKUX M COBETCKMX YYEHBIX B Pa3BUTHE MUPOBOW OMOJIOTUYECKOU
HAYKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTh OIICHMBATh MOBEJEHUE U TMOCTYINKH C TMO3UIMH HPABCTBEHHBIX
HOPM M HOPM 3KOJIOTHYECKOU KYJIbTYPHI;

MOHMMAHHUE 3HAYMMOCTH HPABCTBEHHOI'O acIeKTa JEATEIbHOCTH YEJIOBEKA B
MEIUIMHE U OUOJIOTUY;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

MOHUMAHWE POJM OUOJOTHUM B (POPMHUPOBAHUU ICTETUUYECKOU KYJIBTYPHI
JUYHOCTH;

5) ¢u3udeckoro BocnuTaHusA, (GOPMHPOBAHMS KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBHOIO 0J1arOMOJTyYHs:

OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3J0POBBIO M YCTAaHOBKA HA 3[0POBBIN
o0Opa3 *u3HU (3I0pOBOE MUTAHHE, COOMIOIEHUE THTUEHUYECKUX MPABUI U HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHIATHUH © OTAbIXa, peryisapHas (usnveckas
AKTUBHOCTb);

OCO3HAHME TOCJICICTBUN W HENPUSITHE BPEIHBIX MPUBBIYEK (ymoTpeOiieHue
AJIKOTOJIsl, HApKOTHKOB, KypeHHe) M HHbIX (opM Bpeaa i (PU3NYECKOro U
MICUXUYECKOTO 3/I0POBbS;

coOmofieHne TpaBmil OE30IMAaCHOCTH, B TOM YHCJIE HaBBIKM OE€30I1acCHOTO
MOBEACHUS B IPUPOIHOM CpeIe;

chOpMUPOBAHHOCTh HaBbIka pediieKCuu, yOpaBiIeHUE COOCTBEHHBIM
AMOIMOHAJILHBIM COCTOSIHUEM;

6) Tpy10BOI0 BOCIIMTAHMSI:



AKTUBHOE YyYacTHE€ B pPEIICHUU IPAKTUYECKHUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHMU3allii, HACEJIICHHOTO ITYHKTa, Kpas) OMOJIOTHYECKOU W
SKOJIOTMYECKON  HAIMpPaBJICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YyUYCHUIO
npodeccuii, CBI3aHHBIX ¢ OMOJIOTHEH;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS

OpHMEHTAIMs Ha MpUMEHEeHHE OMOJOTHMUECKUX 3HAHUHN MPHU PEIICHUU 3a/1a4 B
00J1aCTH OKPYIKAIOIICH CPEJIbl;

OCO3HAHME PKOJIOTHYECKUX MPOOJIEM U IyTeH UX PEILICHHUS;

TOTOBHOCTh K YYacTUIO B MPAKTUYECKOU MESITEIBHOCTH HKOJOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

OpHUEHTAIlMs Ha COBPEMEHHYIO CHUCTEMY HAay4dHbIX MpPEACTaBICHUNA 00
OCHOBHBIX OHMOJIOTHYECKHX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3IX UEJOBEKa C
MIPUPOJTHON U COLUAIBHOU CPEJION;

MOHUMAHHE POJIM OHOJIOTHYECKOW HayKu B (HOPMHUPOBAHUU HAYYIHOTO
MHPOBO33PECHUS;

pa3BUTHUE HAy4YHOU JIF0OO3HATENLHOCTU, UHTEpEca K OUOJIOTHYECKON Hayke,
HaBBIKOB MCCJIEA0BATEIILCKOM JESITCIILHOCTH;

9) aganTanuu 00y4yarouerocsi K M3MEHSIOIINUMCS YCJIOBHSM COUUAIBHON H
NMPHUPOTHON Cpeabl:

OIICHKA U3MEHSIOIINXCS YCIIOBUIA;

NPUHATHE peIIeHUs (MHIUBUAYaJIbHOE, B TPYNNe) B H3MEHSIOMIUXCS
YCJIOBHSIX Ha OCHOBAHHMH aHAJIN3a OMOIOTHIECKON HH(POpMAIIHH;

IUIAHUPOBAHUE JECWCTBUM B HOBOM CHUTyallid Ha OCHOBAaHWUU 3HAHUM
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie  pe3yiabTaThl OCBOSHUSI TPOTpaMMbl MO  OHOJIOTHH

OCHOBHOT'O 00IIIET0 00pa3oBaHusl, TOIKHBI OTPAKATh:
Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jornvyeckue AeMcTBUS:

BBISIBJISITh M XapaKTepU30BaTh CYIICCTBCHHBIC IPU3HAKK OHOJOTHYECKHUX
00BEKTOB (SIBJICHUI);

YCTaHABJIMBATh CYILECTBEHHBIN MpU3HAK KIacCU(PUKAIUKU OUOJOTHUUECKUX
00BEKTOB (SIBICHUM, TPOIECCOB), OCHOBaHUS i OOOOIICHHWS W CpaBHEHUS,
KPUTEPUH IPOBOIMMOI0 aHAJIH3A;



C Y4€TOM TPEIJIO)KEHHON OMOJIOTUYECKOMN 3a/1aui BHISBIISITh 3aKOHOMEPHOCTH
U TPOTUBOpEUUsS B paccMaTpuBaeMbIX (akTax M HaOMIOJACHUSX, MpeiaraTh
KPUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;

BBISIBIIATH JACPUIUTH WH()OpPMAIUHU, MAaHHBIX, HEOOXOMUMBIX ISl PEIICHUS
IMOCTABJICHHOM 3aJ1a4H;

BBISIBIISITh NPUYUHHO-CIICACTBEHHBIE CBSI3M TPU H3YYEHHH OMOJIOTHYECKUX
SBJICHUA M TIPOIIECCOB, JIeJaTh BBIBOJLI C HCIIONB30BAHUEM JICTYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHA, YMO3aKIIOUCHUH M0 aHAJIOTHH, (POpMYyIHpPOBATH
TUTIOTE3BI O B3aMMOCBSI3SIX;

CaMOCTOSATENIbHO BBIOMpaTh Ccrmoco0 perieHus ydeOHOM OHMOoIoruYecKoin
3ajauyn  (CpaBHMBATh HECKOJIBKO BAapUAHTOB peEIIEHUs, BBHIOMpaTh Haubolee
MOIXOISIINAN C YIETOM CaMOCTOSTEILHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTeIbCcKne 1eiiCTBUS:

UCIIOJIB30BATh BOTIPOCKHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHMS,

dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME pPa3pblB MEXIY peaJbHbIM H
JKeJIaTeJIbHBIM COCTOSIHUEM CUTYallud, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABIUBATD
HCKOMOE U JIAaHHOE;

dbopMupoBaTh THUMOTE3Y OO0 WMCTUHHOCTH COOCTBEHHBIX CYXICHHH,
apryMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH TI0O CaMOCTOSITEIbHO COCTaBIIGHHOMY IUIaHy HaOJI0JeHuE,
HECJIOKHBI  OMOJIOTUYECKHA JKCIIEPUMEHT, HEOOJBIIOEe HCCICIOBAHUE 10
YCTAHOBJICHUIO OCOOEHHOCTEH OMOJIOTHYecKOro o0BekTa (Tpoliecca) U3y4deHUs,
PUYUHHO-CJICICTBEHHBIX CBS3€H W 3aBUCHMOCTEH OHOJIOTHMUECKHX OOBEKTOB
MEXTy cOO0M;

OIICHUBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTH MH(POPMAIIKIO, TTOIYYCHHYIO
B XO/I¢ HAOJIFOICHHS ¥ SKCIICPUMCHTA,

CaMOCTOSITeNIbHO (hOpMyIUpPOBaThL O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
IPOBENEHHOTO HAOIIOJCHUS, IKCIIEPUMEHTA, BJIAJ€Th MHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TIOJIYYEHHBIX BBIBOJOB M O00OICHUI;

POTrHO3UPOBATh BO3MOXHOE JajibHEWIlee pa3BUTHE OMOJIOTHYECKUX
IIPOIIECCOB U UX IMOCJICACTBUS B aHAIOTHYHBIX WM CXOJHBIX CHUTYyaIUsIX, a TAaKKe
BBIJIBUTATH MPEITOJIOKECHHUS 00 WX PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pabora c undopmanueii:

NPUMEHSTh PA3IMYHBIE METOJbI, MHCTPYMEHTBl M 3alpoChl MpPU TMOHUCKE U
orOope Ouosormueckoi WHGOPMAIMU WM JaHHBIX W3 HWCTOYHHKOB C yYETOM
pEAJIOKEHHON y4eOHOM OMOIOTUUeCKOM 3a/1auu;

BBIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh MW HWHTEPIPETUPOBATH
OMOJIOTHYECKYIO0 MH(POPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPECTABICHUS;



HAXOJUTh CXOJHBIE APTYMEHTHI (MOATBEPKIAIONIME WJIM ONPOBEpraronue
OJIHY U Ty K€ HJIet0, BEPCHUIO) B PA3TUIHBIX NH()OPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSATENIbHO  BHIOWpaTh  ONTUMaJIbHYI0  (OpMY  MpEeACTaBICHUS
uHOpPMAIIM W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
TuarpaMMaMu, MHOW Tpadukoil 1 X KOMOWHAIUSAMY,

OIICHWBATh HAAEKHOCTh OHWOJOTHYECKOH WHPOPMAIMK 10 KPUTEPHSIM,
NPEIOKCHHBIM YUYHUTEIIEM HIH CPOPMYITMPOBAHHBIM CaMOCTOSTEIILHO;

3allOMHHATh U CUCTEMAaTH3UPOBATh OMOJIOTHIECKYIO HH(OPMAITHIO.

KoMMyHHMKATHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHSA

Oowenne:

BOCIIPHHUMATH U ()OPMYIUPOBATH CYKJICHUS, BRIPAKATh SMOIIUU B MPOIIECCE
BBITIOJTHEHUS MTPAKTUYECKHUX U J1a0OpaTOpHBIX PaboT;

BBIpa)KaTh ce0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIEHMS, TOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, 3HAaTh W PACHO3HABATh MPEANOCHIIKA KOHQIMKTHBIX
CUTYaIMi ¥ CMsITYaTh KOH(DIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPEHUS IPYTUX, TPOSBIATh YBAXKUTEIHHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

B XojJi¢ auanora W (WiIM) JIUCKYCCHUU 3aJlaBaTh BOIPOCHI IO CYIIECTBY
o0cyXmaeMoli OMOJIOTHUECKOW TEeMBl M BBICKA3bIBATh WJICH, HAICIICHHBIC Ha
pereHne OMOIOTHIECKOM 3aa4M U MOJIepKaHue OJIaroKenaTeIbHOCTH OOIICHHUS;

COTIOCTAaBIIATh CBOU CYXJICHHS C CYXKICHHUSMHU JIPYTUX YUYACTHUKOB JIMAJIOTa,
0OHapy>KUBaTh PA3IMUUA U CXOJICTBO MO3UIIUK;

nyOJUYHO TIPEACTABISITH PE3YJIbTAaThl  BBITOJHECHHOTO OHOJIOTHYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

CaMOCTOATENILHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aja4
MPE3eHTAllMd U OCOOCHHOCTEM ayJUTOPUU U B COOTBETCTBHHM C HUM COCTaBJISITh
YCTHBIE€ U TUCbMEHHbBIE TEKCTHI C UCTOIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAITHLHON
paboThl MPH PEIMICHHH KOHKPETHOM OMOJIOTMYECKON IMPOOJIeMbl, 0OOCHOBHIBATH
HEOOXOMMOCTh TMPUMEHEHUsI TPYMNIOBBIX (HOPM B3aUMOJEUCTBUS TPHU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a/1auu;

NPUHUMATh IeJIb COBMECTHOW JE€ATEIHbHOCTH, KOJUICKTUBHO CTPOUTH
JEUCTBUA TIO0 €€ MOCTIDKCHHIO: PaCIpeAesiaiTh PO, JOTOBAPUBATHCS, 00CYXIaTh
MPOLIECC U PE3yJIbTaT COBMECTHON PabOTHI;

yMeTh 0000IaTh MHEHHUSI HECKOJBKHUX YEJOBEK, MPOSBIATH TOTOBHOCTH
PYKOBOJIMTb, BBITIOHITE TIOPYYCHHUSI, TOIHHSIITHCS;



IUTAaHUPOBATh OPraHU3aLMI0 COBMECTHOM pabOThI, ONPENEISITh CBOIO POJb (C
y4€TOM MPEANOYTEHUH M BO3MOKHOCTEW BCEX YYACTHUKOB B3aMMOJICHCTBHS),
pacmhpenenarbh 3aJadd MEXIy WIeHaMH KOMaHMbI, Yy4acTBOBAaTh B TPYIIOBBIX
dbopmax paboTel (00CYyX)aCHMSA, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBbI U UHBIC);

BBITIOJIHATH CBOIO YacTh Pa0OThI, IOCTUTATh KAYECTBEHHOTO pe3yJibTara o
CBOEMY HAIIPaBJICHUIO M KOOPJAMHHPOBATH CBOM JEHCTBUSA C JPYTUMHU UJIEHAMU
KOMaH/Ibl;

OILICHMBATh KAaueCTBO CBOEr0 BKJIaga B OOMIMA MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO chopMyJIMPOBAHHBIM y4acTHUKaMU B3aUMO/ICHCTBUS,
CpPaBHUBATDH PE3yJbTAThl C UCXOJAHON 3a7a4€i U BKJIJ KaXKJOTO WiIeHa KOMaHIbI B
JOCTI)KEHHUE Pe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U TMPOSBIATH
TOTOBHOCTB K IPEIOCTABICHUIO OTYETA IIEPEL TPYIIION;

OBJIAJICTh CUCTEMOW YHHBEPCATbHBIX KOMMYHHKATUBHBIX EHCTBUHM, KOTOpas
oOecnieunBaeT CHOPMUPOBAHHOCTH COLMAIBHBIX HABBIKOB M 3MOIMOHAIBHOIO
HUHTEJJIEKTAa 00yJaroITuXCsl.

PerynsiTuBHbIE YHHBepPcaJbHbIE YueOHbIE NeicCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI NIl PEIICHUSI B JKU3HCHHBIX M YUCOHBIX CHUTYaIUsX,
UCTIONB3YS1 OMOIOTHUECKUE 3HAHUS;

OpPHUCHTHUPOBAThCA B  PA3NUYHBIX  IMOAXOJAX  IPHUHATHS  pelieHUi
(MHIUBUAYaTIBHOE, IPUHSATHEC PEIICHHSI B TPYTIIE, IPUHATHAE PEIICHUN TPYIIION );

CaMOCTOSATENIbHO COCTAaBJSITh AJITOPUTM peIIeHUs 3a7adyd (WIM €ro 4acTh),
BBIOMpaTh CHoco0 perieHus y4eOHOM OMOJOTMYeCKOM 3agauyd C  yuyéToM
UMEIOIINXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
IpeIaraeéMble BapuaHThl PELICHUM;

COCTaBJISITh TUIAH JEWCTBUM (TJIaH peau3aliil HAMEYEHHOTO aJTropuTMa
pelieHus), KOPPEKTUPOBATh MPEJIOKEHHBINH aJIfOPUTM C Y4ETOM TOJTYyUYCHHUS
HOBBIX OMOJIOTHUYECKUX 3HAHHUM 00 N3ydaeMOM OHOIOTHYECKOM OOBEKTE;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJJIEKT:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJIS, CAMOMOTHUBAIINU U PEDIICKCUU;

JaBaTh OIEHKY CUTYAIlMH | Mpeajiarath IUiaH e€ N3MEHEHUS;

YYHUTHIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTh
OpU pelieHnH Y4eOHON OMOJOTMYEeCKOW 3aJayu, aJanTUpPOBaTh pEIICHHE K
MEHSIOUTUMCS 00CTOSATENbCTBAM;

OOBSACHATh  TPUYMHBI  JOCTHIKEHUS  (HEHOCTHKEHHUS)  pe3yJbTaToB
NeSTEIbHOCTH, JaBaTh OIEHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOIWTh
MO3UTHBHOE B IPOU3OMICIIICH CUTYAIINH;



BHOCUTb KOPPEKTUBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIIUXCS CUTYalUH, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

pa3nuyarh, Ha3bIBaThb U YHPABISATH COOCTBEHHBIMU 3MOLUSAMHU U SMOLUSAMU
APYTux,

BBISIBJISITh U QHAIU3UPOBATh MPUIMHBI IMOLIUH;

CTaBUTbH ce0s HA MECTO JPYroro 4ejioBeKa, MIOHUMAaTh MOTHUBBI U HAMEPEHUS
ApYyroro,

PEryaupoBaTh CIOCOO BHIPAKEHUS IMOLIMIA.

IIpunsiTue ceds U APYrux:

OCO3HAaHHO OTHOCUTBCS K JPYrOMY YEJIOBEKY, €0 MHEHHUIO;

PU3HABATH CBOE MPABO Ha OLIMOKY M TAKOE K€ MPaBo JAPYroro;

OTKPBITOCTh CEOE U JPYTUM;

0CO3HaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CHUCTEMON YHHMBEpPCAJIbHBIX YUYEOHBIX PEryJISTHUBHBIX IEHCTBHIA,
KoTopasi oOecneuuBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSS MO3ULIUS JTUYHOCTH) U )KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBICHUS
co00H, CaMOIUCLIUIIMHBI, YCTOMYUBOTO MOBEICHHUS ).

IMPEAMETHBIE PE3YJIBTATDBI
[IpeameTHble  pe3ynbTaTbl  OCBOCHHS  MNPOrpaMMbl 1O  OMOJIOTHH
(yriyOn€HHBIN ypOBEHB) K KOHILy 00y4eHHs B 7 KJjacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJOTUYECKYIO HAYKy, €€ pa3/iesbl U CBSI3U
C JpyTMMH HayKaMHu, OINEpPUPOBATh 3HAHUSIMU AaHATOMHUHU, THUCTOJIOTHUH U
(buU3HOT0rNY pacTeHUil;

IPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B ToM uucie B.B. [lokydaes, K.A.
Tumupszes, C.I'. HaBamun) u 3apyOexHbix yu€Hbix (B Tom uucie P. I'yk, M.
Manbpnuru) B pa3BUTHE HAYK O PACTCHUSX;

IPUMEHSATh OMOJIOTUYECKHE TEPMHUHBI M MOHATUS (B TOM 4Hclie: OOTaHHKA,
DKOJIOTHUS PACTCHUH, OAKTEPHOJIOTHS, IIPOTUCTOJIOTHSI, CACTEMAaTHKa, CyTIeprpyIIa,
IapCTBO, OTJIEN, KJIACC, CEMEWCTBO, POJI, BUJ, )KHU3HEHHAs (hopMa pacTeHUH, cpeaa
oOUTaHUs, PACTUTEIBHOE COOOIIECTBO, BBICIINE PACTCHHS, WA SMOPHO(UTHI,
CIIOPOBBIE PACTEHUS, CEMEHHbIE PACTEHUs, BOAOPOCIU, MXHU, MIJIAyHBI, XBOIIH,
NaNoOpOTHUKHU,  TOJOCEMEHHbIC,  MOKPBITOCEMEHHBbIE,  OakTepuu,  TIpHUOBbI,
JIVIIIAWNHUKA) B COOTBETCTBHH C TTOCTABIICHHOM 3a/1a4cii;

paznuyaTh MOAXOABI K TOCTPOCHHID COBPEMEHHOM MHOIOLIAPCTBEHHOM
CUCTEMBbI OPTaHMYECKOT0 MHUpA, CPABHUBATH €€ C MPEIUIECCTBYIOUUMU CUCTEMAMU
Y BBISBJISTH IPCUMYIIECCTBA;



pa3ianyaTh MOAXOAbl K IIOCTPOCHHIO COBPEMEHHON CHUCTEMBI BBICIIUX
pactenuii (3mMoOpuodur);

OMUCHIBATh CTPOCHUE U KU3ZHENEATEIbHOCTh PACTUTEIBHOIO OpraHusma (Ha
OpUMEPE MOKPHITOCEMEHHBIX, WJIM LBETKOBBIX): IOIVIOUIEHWE BOJbI U
MUHEpaJbHOE MHUTaHuE, (OTOCUHTE3, JAbIXaHHE, TPAHCIOPT BEIIECTB, POCT,
pa3MHOXKEHUE, pa3BUTHE, CBA3b CTPOCHUSI BET€TATUBHBIX Y T€HEPATUBHBIX OPraHOB
pacTeHuii ¢ uX QyHKIUAMU;

pasznuyaTh BEre€TaTUBHBIE OpraHbl PACTEHUN HA MONEPEUYHBIX U MPOAOIBHBIX
cpe3ax, ONPeNessATh TUIl CTPOECHUS BET€TaTUBHBIX OPIaHOB;

pa3ianyaTh U OINUCHIBATh >KUBBIE U TepOApHBIE SK3EMIUIAPHl PACTEHUH 10
3aJJaHHOMY IUIaHy, 4YacTH pacTeHUM 1O H300paK€HUsIM, CXeMaM, MOJEISM,
MYJISKaM, pesibe(pHbIM TaOIuIam;

XapaKTepHU30BaTh NPHU3HAKH PACTEHUH, YPOBHU OPraHU3aLUU PACTUTEIHLHOTO
OpraHmM3ma, 4YacTh pACTeHHMH: KJIETKH, TKaHH, OpraHbl, CHCTEMBbl OpIaHOB,
OpraHu3M, OObSICHATD, B YEM 3aKIIOYAIOTCSI OCOOEHHOCTH OPraHU3MEHHOTO YPOBHS
KU3HU;

XapaKTEpU30BaTh OCHOBHBIE TPYMIbl OJHOKJIETOYHBIX OPraHU3MOB U
BBISIBJISITh MEXIY HUMH 3BOJIIOLHUOHHOE POJICTBO;

BBIMOJHATh IpakTUYeckue paboTel MO cOOpy W aHalu3y Marepuana
OJITHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB U3 TUIIMYHBIX OHOTOIIOB;

BBISIBJISITh 3aKOHOMEPHOCTU U Mop(doduznonornueckue agantaiuu pacTeHun
K pa3JIMYHbIM YCIIOBUAM OOWTaHUSA, HAXOAHUTHh KOPPEISLUUU MEXKIY CTPOEHUEM
OopraHa ¥ BBIIOJIHAEMON UM (QyHKLIHEH;

CpaBHMBATh PaCTUTEIbHbIE TKAHU U OPTraHbl paCTEHUI MEX1y COOOI;

BBINOJHATh MPAaKTUYECKWE U JabopaTopHble padOThl MO MOpQOJIOTUH U
(Gbu3HONIOruM pacTeHuid, B TOM YHUCi€ padOThl C MUKPOCKOIIOM C MOCTOSHHBIMHU
(pukcupoBaHHBIMM) W BpPEMEHHBIMU MHKpPOIIpENapaTaMu, HCCIEA0BATEIbCKUE
paboTHI C UCTIOIB30BAHUEM MPUOOPOB U MHCTPYMEHTOB U (POBOIt TabopaTropuw;

NOHMMAaTh MEXaHU3Mbl CaMOBOCIPOM3BEICHHUS KJIETOK, OINEpUpOBATH
IPEICTaBICHUAMH O MHUTO3€ M MeHo03€, O POJM KIETOYHOrO siApa, CTPOECHUHU U
(GyHKLIHUU XPOMOCOM;

XapaKTEPHU30BaTh IPOIECCHl KU3IHEACATEIBHOCTH PACTEHUI: MOIJIOLIEHUE
BOJIbI 1 MUHEpAJIbHOE MHUTaHUE, (OTOCUHTE3, JIXaHUE, POCT, Pa3BUTHE, CIIOCOOBI
€CTECTBEHHOTO U MCKYCCTBEHHOTO BEre€TaTMBHOIO PpAa3MHOXKEHMsS, CEMEHHOE
pa3MHOXeHUE (Ha MpUMepe MOKPHITOCEMEHHBIX, UM IIBETKOBBIX);

XapaKTEpU30BaTh OCHOBHBIE 3Tallbl OHTOIEHE3a PACTEHUH, OMNEPUPOBATH
3HAHUSAMHU O MPUYMHAX PACHPOCTPAHEHHBIX MH(EKIMOHHBIX OOJie3HEH pacTeHHIH,
NOHMMATh MPUHLHUIBI MPO(YUIAKTUKY U JIedeHHs 00Jie3HEN, MOHUMATh MPUHIUIIBI
00pbOBI € MaTOr€HaMU U BPEAUTENSIMU PACTEHUMH;



BBISIBIISITh TPUYMHHO-CJIEICTBEHHBIC CBSI3U MEXKIY CTPOCHUEM U (QYHKIHMSIMU
TKaHEW U OPraHOB PACTEHUI, CTPOCHUEM U KUZHEAECATEIbHOCTHIO PACTEHU;

KJIacCU(UIIUPOBATH PACTCHUS U UX YaCTH IO pa3HbIM OCHOBAHUSIM;

OOBSICHSITH POJIb PACTEHUM B TMPUPOAEC W KU3HU 4YEJIOBEKAa: 3HAYCHUE
dboToCcHUHTE3a B MPUPOJIC U B KU3HU UETIOBEKA, OMOJIOTMYECKOE M XO3SHCTBEHHOE
3HAUYCHHUE BHUJIOM3MEHEHHBIX IMOOETOB, XO3SHUCTBEHHOE 3HAYEHHE BETreTaTUBHOIO
pPa3MHOXXEHUS, ONEPUPOBATh MPEACTABICHUSIMU O T'€HE, OCHOBAaX TI'€HETUYECKOM
WHXXEHEPUH,

NPUMEHSTh TIOJIyYEHHBIE 3HAHUS JUISl BBIPAIMBAHUS UM Pa3MHOXKEHUS
KYJIbTYPHBIX PaCTCHUM;

UCIOJIb30BaTh METOJbI OMOJIOTUM: MPOBOJUTH HAOIIOJCHUS 32 PACTCHUSIMHU,
OTUCHIBATh PACTEHUSI U UX YACTH, CTABUTH MPOCTEHIITNE OMOJOTMYECKUE ONBITHI U
AKCIIEPUMEHTHI;

coOmoiaTh mpaBwia O€30MacHOTO Tpyda mnpu pabore ¢ ydeOHBIM U
7ab0paTOpHBIM  O00OpYJOBaHUEM, XHWMHUYECKOW TIOCYJIO B COOTBETCTBHH C
MHCTPYKLMSAMU HAa YPOKE U BO BHEYPOUHOU IESATENBbHOCTH;

XapakTepu30BaTh MPUHLUINBI  KJIAacCU(PUKAIMA  PACTEHUN, OCHOBHBIE
CUCTEMaTUYECKHUE TPYNIbl PACTCHUMH;

NPUBOJUTH IPUMEPHI BKJIaga poccuiickux (B Tom uucie H.W. Basunos, U.B.
Muuypun) u 3apyOexubix (B Tom uucine K. Jluane#t, JI. Ilacrep) yu€Hbix B
pa3BUTHUE HAYK O PACTCHUSX, TpuOax, OaKTEPUsIX U apXeu;

MPUMEHSITh OMOJIOTMYECKHE TEPMHUHBI M MOHATUSA (B TOM yucie: O0OTaHUKa,
SKOJIOTHUSl PACTEHHI, MUKOJIOTHUS, aJIbIOJIOTHS, MUKPOOUOJIOTHSI, OaKTepUOIIOTHS,
CUCTEMaTHKa, IapCTBO, OT/EN, KJIacC, CEMEWCTBO, PO, BHJ, >KU3HEHHas (opma
pacTeHul, cpena OOWTaHMS, PACTUTEIBLHOE COOOINECTBO, CIOPOBHIE PACTECHMS,
CEMEHHBIC PACTEHUS, KpacHbIE BOJOPOCTH, 3€JIEHBIE BOJOPOCIH, XapOBbIE
BOJIOPOCTIH, MXH, TUJIayHbI, XBOIIW, NAOPOTHUKHU, XBOWHbBIC, MMOKPHITOCEMEHHBIE,
OakTepuu, apxeu, rpudbl, CTPAMEHONWIOBBIE) B COOTBETCTBUH C TOCTaBICHHOMN
3aja4en;

pasnuyaTh U OMUCHIBAThH KUBbIE U repOapHbIe dK3EMIUISIPhl PACTEHUH, YacTU
pacTeHMii 10 UW300pa)KE€HUsSIM, CXeMaM, MOJENAM, MyJsbKaM, peiabeHBIM
tabimiaMm, TpHOBI TO W300pAKEHHSIM, CXeMaM, MYJsDKaMm, OaKTepuu TI0
N300paKEeHUSIM;

BBISIBJISITh MIPU3HAKHU KJIACCOB MOKPBITOCEMEHHBIX, WU LIBETKOBBIX, CEMENCTB
JIBYJIOJIbHBIX U OJHOJIOJBHBIX PACTCHUMH;

OMPENCNIATh CUCTEMATUYECKOE IOJIOKEHHE PACTUTEIBLHOIO0 OpraHu3Ma (Ha
npuMepe MNOKPBITOCEMEHHBIX, WJIM LBETKOBBIX) C MOMOIIBIO ONPEIETUTEIbHON
KapTOYKH;



BBIMOJHATh MPAKTHUECKUE M JIabopaTopHble pabOThl IO CHCTEMaTHKE
pacTeHUi, ajabroJIOrMM, MHUKOJOTUU M MHUKpPOOHOJIOTMH, B TOM 4YHCIIE pabOThl C
MHUKPOCKOIIOM  C  MOCTOSIHHbIMH  (()MKCUPOBAaHHBIMH) UM  BPEMEHHbBIMU
MUKpOIpenapaTaMy, UCCIEA0BATENbCKUE padOThl C UCIOJIb30BaHUEM MPUOOPOB U
WHCTPYMEHTOB 1M (poBOit TabopaTropuw;

BBIICIIATh CYIIECTBEHHBIC IIPU3HAKU CTPOCHMSI U IKU3HEIEATEIBHOCTH
pacTeHul, 6akTepuii, apxei, rpuOoB;

IPOBOJUTH OINHMCAHWE W CPaBHUBATH MEXIYy COOOW pacTeHusi, TpHUOBbI,
OaKTEpHH, apXeH 110 33JaHHOMY IJIaHY, 1€JaTh BBIBOJIbI HA OCHOBE CPAaBHEHHS,;

OBJIA/ICBATh OCHOBAMHU  3BOJIIOIMOHHOM  Teopuu Y. JapBuHa,
XApaKTepHU30BaTh OCHOBHBIE ATallbl PA3BUTHA W JKU3HM Ha 3eMile, ONMUCHIBATh
YCIIOHEHUE OpPraHu3allMy PACTEHUN B XOJI€ IBOJIIOIMU PACTUTEIHHOTO MHpa Ha
3emiie;

BBISIBJISITH  UEPTHl MPHUCIOCOOJIEHHOCTH pAaCTEHUH K cpeae OOuTaHus,
3HaYEHHUE IKOJOTUUECKHUX (PaKTOPOB I PACTEHU;

IOHUMaTh OCOOEHHOCTH HAJIOPTraHU3MEHHOTO YPOBHS OpraHU3aluH >KU3HH,
XapaKTEpHU30BaTh PACTUTENIbHBIE COOOIIECTBA, CE30HHBIE M MOCTyNaTeIbHbIE
U3MEHEHUS PAaCTUTEIBHBIX COOOIIECTB, PACTUTENBHOCTh (PACTUTENbHBINA MOKPOB)
OPUPOJHBIX 30H 3eMJH, CBOOOAHO ONEPUPOBATh MOHATUAMH: HKOCHCTEMA,
AKOJIOTMYECKas MUpaMuia, Tpopuueckas ceTb, OMOpa3HOOOpasue;

OPUBOJUTH MPUMEPHl KYJIbTYPHBIX PACTEHHN M WX 3HAYEHHUS B JKU3HU
YeJI0BEKa, XapaKTEPU30BaTh MPU3HAKU PACTEHUM, OOBSACHATh HAIMYKE B Mpeaenax
OJTHOTO BHUJAA pacTeHHil (OpPM, KOHTPACTHBIX MO OJHOMY M TOMY K€ MPHU3HAKY,
ONEepUpOBaTh  MOHATHUAMHU:  (EHOTHI, TEHOTHUN,  HACJIEICTBEHHOCTb U
U3MEHYMBOCTb, Pa3HOOOpa3ne PaCTEHUH U MUKPOOTPAHU3MOB, COPT, ILITaMM;

NOHUMAaTh MPUYMHBI U 3HATh MEPbl OXPaHbl PACTUTEIILHOIO MHpa 3eMJu,
CBOOOJHO OINEPUPOBATH MOHATUAMH: 0COO0 OXpaHsSE€MbIe MPUPOIHBIE TEPPUTOPUN
(pe3epBaThl), 3alOBEIHUKH, HAIIMOHAIbHBIE TMapKu, OWOC(EpHbIE pe3epBaThl,
3HaTh, 4TO Takoe KpacHas kHura;

pacKpbIBaTh pPOjib PACTEHU, rpuOOB, OakTepuil U apxei, CTpaMEHONNUIIOBBIX
B MPUPOJHBIX COOOIIECTBAX, B XO3AWCTBEHHOW NEATEIBHOCTH 4YEJIOBEKa M €ro
MMOBCEIHEBHOM KM3HH;

J€MOHCTPUPOBATh Ha KOHKPETHBIX MpUMepax CBSA3b 3HAHUN MO OUOJIOTHH CO
3HAaHUSAMH 110 MaTeMaTuke, pusuke, reorpaduu, IUTEpaType, Tpyny (TEXHOJIOTUH),
npeaIMeTaM ryMaHUTapHOIO LIUKIIA, Pa3IUYHBIMUA BUIaMH UCKYCCTBA;

UCIIOJIb30BaTh METO/bl OMOJIOTUU: MPOBOJIUTH HAOJIIONECHUS 32 PACTECHUSIMHU,
OakTepusiMu, rpuOaMu, JHMIIAWHUKAMHU, OIMCHIBATh HMX, CTaBUTh MPOCTEHIINE
OMOJIOrMYECKUE OTBITHI U IKCIIEPUMEHTHI;



BIaAeTh  npuéMaMu  paboThl C  Oumosormueckoil  uHbOpMAIUEH:
dbopMyIMpoBaTh OCHOBAaHUS Ui M3BICYEHUS W 0000IIeHUS WH(OpManuu U3
HECKOJIBKUX HCTOYHUKOB, MPeoOpa3oBbIBATh MH(POpPMALMIO U3 OJHON 3HAKOBOMU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh IMHCHMEHHbBIE M YCTHBIE COOOIICHMS, MCIONb3Yys MOHATUHHBINA
anmapar HM3y4aeMoro pasjieiia  OMOJIOTMHM, CONPOBOXIATh  BBICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU 00yHarOIINXCS;

OPOSABIISATH HMHTEPEC K YIUIYOJICHHIO OHOJOTMYECKHX 3HAHWM W BBIOOPY
Onosornu Kak mpouILHOTO MPeAMETa Ha YPOBHE CPeIHEro 00IIero 00pa3oBaHus
i Oyaymield  mpodecCHOHANBHOM — ACATEIRHOCTH B o0OjacTH  OHMOJIOTHH,
MEUIUHBI, SKOJIOTUH, CEIHCKOTO X035 UCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH;

BIAJETh NMpuéMaMu paboThl ¢ MH(pOpMaluei: GopMyIHpOBATH OCHOBAHUS
JUTsL U3BJEUYECHHS] U 0000I1IeHHs] HHPOpPMALMK U3 HECKOJIbKUX HCTOYHUKOB (2-3),
npeoOpazoBbIBaTh MHPOPMAIIHIO U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO.
[IpenMeTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl 1Mo Ouonoruu (yriayOs€HHBIHN
YPOBEHB) K KOHITy 0Oy4eHus B 8 Kiacce:

XapaKTEpPU30BaTh 300J0TUI0 U MHUKOJOTHUIO KaK OMOJIOTMYECKUE HAayKH, MX
pa3zensl U CBA3b C IPYTUMH HAYKAMH M TEXHUKOM;

XapaKTepU30BaTh MPUHIUIIBI KJIACCU(UKALIUN KUBOTHBIX, BUJ KaK OCHOBHYIO
CHUCTEMATHUYECKYI0 KaTEeropvi0, OCHOBHBIE CHCTEMATHUYECKHE TPYIIIbI KUBOTHBIX
(cTpekaroniye, KoJIbYaThle Y€pPBU, MOJUIIOCKH, MJIOCKHE YEPBHU, WIEHHUCTOHOTHE,
KpYTJIbl€ YEPBU, XOPJIOBBIE);

IPUBOJIUTH MPUMEPHI BKJIaaa poccuiickux (B ToMm yucie A.O. KoBaneBckun,
K.W. Cxkpsbun) u 3apyOexnsix (B Tom uucie A. JleBenryk, XK. KroBwe, O.
I'exkenb) y4€HbBIX B pa3BUTUE HAYK O KUBOTHBIX;

OPUMEHSATh OMOJIOTMYECKHE TEPMUHBI U TIOHSTHS (B TOM YHUCJE: MUKOJIOTHS,
300JI0THS, DKOJIOTHSl JKUBOTHBIX, JTOJIOTHS, HaJ€0300JI0THs, CUCTEMATHUKA,
apCTBO, THUII, OTPSJl, CEMENUCTBO, POJ, BUJ, KUBOTHAs KJIETKA, TPUOHAs KIIETKa,
KUBOTHAsl TKaHb, OpPraH >KMBOTHOIO, CHCTEMbl OPIaHOB JKMBOTHOTO, >KMBOTHBIN
OpraHu3M, MHWTAHHE, JbIXaHHE, POCT, Pa3BUTHE, KPOBOOOpaIleHHE, BbIIEICHUE,
ornopa, JABWXKEHHE, Pa3MHOXKEHHE, MAPTEHOT€HE3, pPa3APa)KUMOCTh, pedIieKc,
OpraHbl 4YyBCTB, IIOBEJICHHE, CpeAa OOWTaHUsA, HOPUPOJHOE COOOIIECTBO) B
COOTBETCTBHMHU C MOCTABJICHHOM 3aJaucH;

packpbIBaTh OOIIME MPU3HAKU >KMBOTHBIX U T'pUOOB, YPOBHH OpraHU3alluu
KUBOTHOTO Y TPUOHOIO OpPraHu3ma;

CPaBHUBATbH KUBOTHBIE TKAHU U OPTraHbl KUBOTHBIX MEXAY COOOM;

CpaBHMBATh CUCTEMbI OpPraHOB MEXy cO00M U OmpenensaTh 3aKOHOMEPHOCTH
CTPOEHHSI CUCTEM OPIaHOB B 3aBUCUMOCTH OT BBINOJIHSIEMON UMH (PYHKIINH;



OMHCHIBATH CTPOCHUE U KUZHENIEATETLHOCTh )KUBOTHOI'O OPTaHU3Ma: OTIOpY U
JBUKEHUE, TUTAaHUE U TTUIIEBapeHHe, IbIXaHUe U TPAHCIIOPT BEILECTB, BhIJCICHUE,
PETYISINIO U TTOBEJICHUE, POCT, Pa3MHOKCHHUE U Pa3BHUTHCE,

OMHCHIBATh PA3JMYHBIC TUIIBI PA3MHOXEHUS JKUBOTHBIX: THIPOCTATHYECKYIO
JIOKOMOIIHIO, JIOKOMOIIMIO TIPH TIOMOIIM THIPOCKENIeTa, JOKOMOIIUIO MPY TTOMOIIN
PBIUQKHBIX KOHEYHOCTEW, THUIBl KU3HEHHBIX IHKJIOB, MTPsIMOE U HEMpsIMOe
pPa3BUTHE Y HACEKOMBIX;

XapaKTEPHU30BaTh MPOIECChI JKU3HEACATEIHPHOCTH JKHBOTHBIX H3Y4aeMBbIX
CUCTEMATHYCCKUX TPYIIL: JBIKCHHWE, NMHUTAHWE, JIbIXaHWE, TPAHCIIOPT BEIIECTB,
BbIJICJICHUE, PETYIISIINIO, TOBEACHUE, POCT, Pa3BUTHE, PA3MHOKEHHUE;

BBISIBIISIT ~ NPUYUHHO-CIIEJCTBEHHbIE  CBA3M  MEXKIY  CTPOCHHUEM,
KU3HENICATCILHOCTBI0O M CPelOW OOWTaHUS >KHBOTHBIX W TPUOOB H3Y4aeMBIX
CHUCTEMATUYECKUX TPy,

paznuyaTh U OMUCHIBATH KUBOTHBIX M TPUOBI M3yYaeMbIX CHUCTEMATHYECKHX
TPYIII, OTACIbHBIE OPTaHbl U CUCTEMbI OPTaHOB KUBOTHOTO 10 CXeMaM, MOJIEIISM,
MYyJIsIKaM, peibeHBIM TaOIuIaM;

BBISIBIISATh TMPU3HAKKM KJIACCOB UJICHUCTOHOTHMX W XOPAOBBIX, OTPSIOB
HACEKOMBIX U MJICKOITUTAIOIINX;

BBITIOJIHATDH MPAKTHYECKUE U TabopaTopHbie paboThl 110 Mopdoaoruu rpudoBs,
1o Mop(hoIoruu, aHATOMHUH, (PU3UOJIOTUU U TIOBEJACHHUIO KUBOTHBIX, B TOM YHCIIE
paboThl ¢ MHKPOCKOIIOM C TIOCTOSSHHBIMHU (()MKCUPOBAHHBIMH) M BPEMCHHBIMH
MUKpOTIpernapaTaMu, UCCIEA0BATEILCKIE pabOThl C UCIIOIB30BaHUEM TIPUOOPOB U
MHCTPYMEHTOB LU(pOBOi1 J1abopaTtopuy;

CpaBHUBATh  MPEACTABUTENCH  OTACIbHBIX  CHUCTEMAaTHUYECKHX  TPYII
YKUBOTHBIX U TPUOOB U JIeJIaTh BBIBO/IBI HA OCHOBE CPaBHEHUS,

KJIaCCU(DHUIIMPOBATh JKUBOTHBIX Ha OCHOBAaHUM OCOOCHHOCTEH CTpPOCHHS M
WHINBUyJIbHOTO Pa3BUTHS;

BBISIBIISITh  UEPTHI TMPUCIIOCOOJIEHHOCTH KWUBOTHBIX U TPUOOB K cpene
oOUTaHUs, 3HAYEHHUE IKOJIOTUYECKHUX (DaKTOPOB JJIs ’KUBOTHBIX;

BBISIBJISITh B3aMMOCBSI3U JKUBOTHBIX M T'pUOOB B MPUPOJHBIX COOOIECTBAX,
IIETTH TTUTAHUS;

yCTaHABJIMBATh B3aUMOCBS3M MEXIy THIIOM TIOJOCTH Tejla, THUIIOM
KPOBEHOCHOU W BBLAEIUTEIBHON CUCTEMBI;

yCTaHaBJIMBAaTh B3aMMOCBSI3M  KUBOTHBIX C  pacTEHUsIMHU, Tpubdamu,
JWIIAaNnHUKAMU U OaKTEPUSMHU B IPHPOJIHBIX COOOINECTBAX;

yCTaHABJIMBATh B3aWMOCBS3U MEXKIY CTPOSHHEM >KUBOTHOTO U CPEION €ro
oOuTaHus;

XapaKTEepPU30BaTh KUBOTHBIX M TPUOBI MPHUPOIHBIX 30H 3€MJIM, OCHOBHBIC
3aKOHOMEPHOCTH PacTpOCTPAHEHUSI )KUBOTHBIX U IPUOOB MO MJIAHETE;



PacKpbIBaTh POJb )KUBOTHBIX U IPUOOB B MPUPOJHBIX COOOLIECTBAX;

pacKpbIBaTh POJb IPUOOB B ECTECTBEHHBIX IKOCUCTEMAX U COOOLIECTBAX;

pacKpbiBaTh pPOJIb JOMAITHUX W HEMPOAYKTUBHBIX >KHBOTHBIX B JKHU3HH
YEJI0BEKAa, pOJIb IPOMBICIOBBIX XUBOTHBIX B XO3SHCTBEHHOM JAESTEIbHOCTU
YeJI0BEKa U €ro MOBCEIHEBHOM XKU3HU, OOBSICHATH 3HAUECHUE )KUBOTHBIX B MIPUPOJIE
U J)KU3HU YEJIOBEKA;

NOHUMAaTh IPUYMHBI U 3HATh MEPBI OXPaHbI 3)KUBOTHOT'O MUpa 3eMJIN;

NOHUMAaTh (PYHKIMU OPraHOB U CUCTEM OPIraHOB XUBOTHOIO B KOHTEKCTE
aJlanTalyy K OKPYKaroLEen Cpee;

JIEeMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPaxX CBsI3b 3HAHUU 10 OMOJOTHH CO
3HaHUAMU [0 MareMaTHke, (U3MKe, XUMUHU, reorpaduu, Tpyay (TEXHOJOTHUH),
peIMeTaM T'yMaHUTapHOrO LIUKJIOB, PAa3IMYHBIMHA BUIAMH UCKYCCTBA;

UCTIOJIb30BaTh METO/bI OMOJOTHH: MPOBOAUTH HAOMIOJCHUS 3a >KMBOTHBIMH,
OINUCHIBATh JKUBOTHBIX, UX OpPraHbl W CUCTEMbl OPTaHOB, CTaBUTh MpPOCTEHIINE
OMOJIOrMYECKUE OMBITHI U IKCIIEPUMEHTHI;

BIaJETh NMpuéMaMu padoThl ¢ MH(pOpManue: GopMyIHpOBaTH OCHOBAHUS
JUIsl U3BJ€YECHHSI U 0000IIeHHs] HHPOpPMALMK U3 HECKOIbKUX HCTOYHUKOB (3—4),
peoOpazoBbIBaTh MHPOPMAIIHIO U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh IMHCHMEHHBIE M YCTHBIE COOOIICHMS, MCIOJb3Yysl MOHATUHHBINA
anmapaT M3y4aeMoro pasjena OMOJIOTMH, COIPOBOXKJIATh  BBICTYIUIEHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU 00yHarOIINXCS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MpPOrpamMmbl 1Mo Ouonoruu (yriayOnaEHHBIM
YpOBEHb) K KOHITYy 00y4deHUs B 9 KJjiacce:

XapaKTEpU30BaTh HAyKH O 4YEJIOBEKE (AaHTPOIOJIOTMIO, aAHATOMMIO,
(U3M0JIOTHI0, MEAMLMHY, TMCTOJOIMIO, LIUTOJIOTUIO W JIPYTHE) U HMX CBSI3U C
JIPYTUMHU HAyKamH;

OOBSACHATH IMOJIOKEHUE YEJIOBEKA B CHUCTEME OPraHMYECKOro MHpa, €ro
IPOUCXOXKICHUE, MPUCITOCOOIIEHHOCTh K Pa3IUYHBIM 3KOJOTUYECKUM (aKTopam,
OTJIMYUS YEJIOBEKA OT JPYTUX JKUBOTHBIX, POJICTBO UEIOBEUECKUX pacC, OCHOBHbBIE
ATanbl U (PaKTOPHI IBOJIOLIMH YETOBEKA;

IPUBOJIUTH MPUMEpPHI BKIaAa poccuiickux (B Tom uucie W.II. Ilanos, U.N.
MeuHuKkoB U Apyrue) u 3apyOekHbix (B ToM unciie 1. Dpnux u npyrue) yu€Hsix B
pa3BUTHE NpPEACTaBICHUH 00 aHATOMUHU, O (U3HOJOTHMM M JPYrHX HayKax o
4eJIOBEKE;

OPUMEHATh OMOJIOTMYECKUE TEPMHUHBI U MOHATHS (B TOM YMCIIE: LIUTOIOTHS,
TUCTOJIOTHS, AHATOMHUS YEJIOBEKA, (PU3NOJIOTUS YEIOBEKa, TUTHEeHA, aHTPOMOJIOTUs,
JKOJIOTHS YEJIOBEKA, KJIETKa, TKaHb, OPraH, CUCTEMA OPraHOB, IUTAHHE, JbIXaHUE,
KpoBOoOOpalieHue, OOMEH BELIECTB M NPEBpaALlEHUE HHEPruH, ABHXKEHUE,
BBIJICJIEHUE, PpOCT, pa3BUTHE, IIOBEJICHUE, PAa3MHOKEHHUE, pPa3ApaxUMOCTh,



peryisiusi, TOMEOCTa3, BHYTPEHHSA Cpela, HUMMYHUTET) B COOTBETCTBUHU C
MMOCTABJICHHOM 3aJ1aucH;

IPOBOJUTH ONKUCAHHUE MO BHEIIHEMY BUAY (M300pa)K€HUI0), CXeMaM OOIIUX
MPU3HAKOB OpraHu3Ma 4eJIOBeKa, YPOBHEW €ro OpraHu3aluu: KIETKH, TKaHU,
OpraHbl, CUCTEMbI OPTaHOB, OPTAHU3M;

CpaBHUBATh KIJIETKH PAa3HbIX TKaHEH, Tpynn TKaHEH, OpraHbl, CHUCTEMBbI
OpraHoOB 4YeJIOBEKa, MPOIECCHI KU3HEEATCIIbHOCTH OpraHu3Ma 4ejioBeKa, JieNaTh
BBIBO/IbI HA OCHOBE CPaBHEHUS;

XapaKkTepru30BaTh MEXaHU3Mbl CaMOBOCIIPOM3BEACHUS KIIETOK, CPaBHUBATH
MUTO3 U MEHO03, XapaKTepu30BaThb POJIb KIETOYHOIO siApa B JIEJIECHUHU KIETOK,
CTpoeHUe U (PYHKIIMH XPOMOCOM;

NPUMEHSTh OHOJIOTMYECKHE TEPMUHBI U TOHATUA (T€H, TEeHEeTHYeCcKas
WHXXEHEpUs, OUOTEXHOJOTHS, aluliellb, T€HOTUN, (PEHTOTUN, CKpPEIIMBAHUE),
MOHUMATh UX CYLIHOCTb;

XapaKTepU30BaTh OCHOBHBIE TOJIOKEHUS KIETOYHOM TeopuH, 3aKOoHbI I
Menpens, XpOMOCOMHYIO Te€OopHuIo HacneAcTBeHHOCTH T. Moprana, 3akoH Xapau-
Baiin6epra,;

pa3nu4aTh OWOJIOTMYECKH AaKTHUBHBIC BelIecTBa (BUTAaMHHBI, (EPMEHTHI,
TOPMOHBI M JpPYTHE), BBIIBIATH WX POJb B TIpollecce OOMEHa BEIIECTB U
IPEeBpAILCHUs SHEPTHH;

XapakTepu3oBaTh  OWOJOTUYECKHE  TIpOoIecchl: OOMEH  BEIIECTB U
NpeBpalleHue JHEPryuu, MUTAHUE, JbIXaHWE, BBIJCIICHHUE, TPAHCIOPT BEIIECTB,
JIBIDKEHUE, POCT, PErysanui0 (yHKIUNA, UMMYHUTET, Pa3BUTHE, Pa3MHOKCHHE
YEJI0BEKA;

BBISIBIISITh MTPUYMHHO-CJICICTBEHHBIE CBS3UM MEXKIY CTPOEHHUEM KIIETOK,
OpraHoB, CHCTEM OpPraHOB OpraHU3Ma 4YeJIOBeKa M HUX (QYHKUMIMHU, MEXKTY
CTPOCHHUEM, KUZHEACATEILHOCTHIO U CPEION OOMTAHUS YETIOBEKa;

MPUMEHSTH OMOJIOTHYECKIE MOJICITH JIJIS BHISBJICHHSI OCOOCHHOCTEH CTPOCHUS
U GyHKIIMOHUPOBAHUS OPTAaHOB M CUCTEM OPTraHOB YEJIOBEKA;

MPUMEHSATh OUOJIOTMYECKHUE TEPMUHBI U MOHATHS: MUKPO(DI0pa, MUKPOOUOM,
MUKpPOCUMOHOHT;

OOBSICHSITh HEMPOTYMOPAJIBHYIO PETYJIISALHIO MPOIECCOB KU3HEAEATEIbHOCTH
OpraHn3Ma 4eJ0BeKa;

XapaKTepu30BaTh M CpaBHHUBATh O€3YCIOBHBIE U YCIOBHBIE pedIiIeKchl,
HACJICJICTBEHHBIC W HEHACIEJCTBEHHBIC MPOTPaMMBbI TOBEACHUS, OCOOECHHOCTHU
BBICIIEN HEPBHOM JIEATENIBHOCTH YEJIOBEKA;

pasnuyaTh  HACIEACTBEHHBIE W  HEHACIEJCTBEHHBIC (MH(EKIIMOHHBIC,
HenH(DEKIMOHHbIE)  3a00JeBaHUsI  YEJIOBEKa, OOBACHITH 3HAYEHHUE  MeEp
npOo(HUIAKTUKY B MIPEAYNPEKACHUHN 3a00JI€BAHUM YETIOBEKA;



OOBSACHATH MPUYMHBI HACJIEJACTBEHHBIX 3a00JICBaHUI UYEJIOBEKa, MEXaHU3MBbI
BO3HUKHOBEHHUsI Haubojiee pACIPOCTPAHEHHBIX W3 HUX, HCHOIB3YSd MpPU 3TOM
MOHATHUSA: T€H, MyTallHs, XpOMOCOMa, TeHOM, CBOOOHO ONEPHPOBATh 3HAHUSIMH O
OPUYMHAX  PACIpPOCTPAHEHHBIX  MH(PEKUMOHHBIX  3a00JIEBaHUIl  YEJIOBEKa,
OPUHIMIAX TPOPWIAKTUKA U JICYEHUS PACTPOCTPAHEHHBIX HHQPEKIIMOHHBIX
3a0o0ieBaHUN 4YelloBeKa, CBOOOJHO pemiaTh KayeCTBEHHBIE M KOJIMYECTBEHHbBIC
3a/1a4, OOBSCHATH MPUHIUITEI COBPEMEHHBIX OMOMEIUITMHCKUX METOJIOB, dTHKU
OMOMETUIIMHCKHUX UCCIICIOBAHMIA;

BBITIOJIHATDh TIPAKTUYECKUE U JIaDOopaTOpHbIE pabOThl TO aHATOMHH U
dbusnonaorny 4YenmoBeka, B TOM 4HCIE PadOThl ¢ MUKPOCKOIOM C TMOCTOSHHBIMHU
(pukcupOBaHHBIMH) ¥ BpPEMEHHBIMU MHKpOIpENapaTaMu, HCCIEA0BATEIbCKUE
paboThI C UCTIOJIB30BAHUEM MPUOOPOB U UHCTPYMEHTOB LIM(pOBOIl 1abopaTropuu;

pelaTh KadyeCTBEHHBIE M KOJIMYECTBEHHBIC 3a/1ayM, HMCIOJIb3ys OCHOBHBIC
MOKA3aTeNd 3/I0POBbsI YEJIOBEKA, MPOBOAUTH PACUETHl U OIICHUBATH MOJYYCHHBIC
3HAYCHUS,

apryMEHTUPOBAaTh OCHOBHBIE MPHUHIIMIBI 3JOPOBOTO 00pa3a KU3HHU, METOJIbI
3alIUTBl W YKpPEIJICHWS 370pOBbsl ueJoBeKa: cOaJaHCHpOBAaHHOE MUTAHHE,
coOo/IeHne TPaBWJI JUYHOW THUTHUCHBI, 3aHATUA (DU3KYIBTYPOU H CIIOPTOM,
palMoHaIbHAsl OpraHuU3aIUsl TpyJAa W TOJHOIIEHHOTO OT/AbIXa, IMO3UTUBHOE
HMOITMOHAILHO-TICUXHUYECKOE COCTOSTHUE;

UCTIONb30BaTh TMPUOOPETEHHBIE 3HAHUS W YMEHHUS JJs  COOJIONCHUs
310pOBOTO  00Opa3a JKM3HHM, COAJaHCUPOBAHHOTO MHUTaHUA, (HUINUECKOU
AKTUBHOCTH, CTPECCOYCTOWYMBOCTH, IS WCKIIOUYCHHS] BPEIHBIX IPUBHIYCK,
3aBUCUMOCTEH;

BIAJCTh MpUEMAMU OKa3aHUS TIEPBOM TMOMOILIM YETOBEKY MpU TMOTepe
CO3HAHMsI, COJHEYHOM ¥ TEIUIOBOM YyJapax, OTpaBJICHWH, YTOIUICHUH,
KPOBOTCUCHUH, TpaBMax MSTKUX TKAaHEW, KOCTEH CKeleTra, OpPraHOB 4YYyBCTB,
0’KOTaX U OMOPOKCHHH;

BIAJCTh MpuéMaMu padboThl ¢ HH(pOpManue: GopMyIHpoBaTh OCHOBAHUS
JUIS. M3BJICUCHHUS M 00001IeHUsT MHOOPMAIIMK U3 HECKOJbKUX HCTOYHHUKOB (4-5),
npeoOpa30BEIBaTh HH(POPMAIIHIO U3 OJHON 3HAKOBOUW CUCTEMEBI B IPYTYIO;

UCIIOJIb30BaTh METOJbI OWOJIOTHH: HAOMIOAaTh, W3MEPSTh, OMMCHIBATH
OpraHu3M 4YeJOBEKAa H TMPOIECChl €ro SKU3HENEATEIHbHOCTH, IPOBOJIUTH
POCTEUIIINE UCCIIEIOBAHUS OPTaHU3Ma YeJIOBEKa U OOBIICHATh UX PE3YJIbTaThI,

coOmro/iaTh mpaBuiia O€30MacHOro Tpyda Mnpu pabore C ydyeOHBIM U
7a00paTOpHBIM  000pYy/JOBaHUEM, XUMHUUYECKON TIOCYJIOM B COOTBETCTBUU C
WHCTPYKITUSIMU Ha YPOKE U BO BHEYPOUHOU NIEATEITLHOCTH;

BIAJCTh MpuéMaMu padboThl ¢ HH(pOpManue: GopMyIHpOBaTH OCHOBAHUS
JUTSl U3BJICYEHUS M 000011eHrs HHPOPMAILIUU U3 HECKOJIBKUX UCTOYHUKOB;



O0OBSACHATH 3HaU€HHE paboT Mo pacmudpPOBKE TEHOMOB BUPYCOB, OaKTepui,
rpu0OB, paCTeHUI U KUBOTHBIX, XapaKTepHU30BaTh MOAXO/bl K aHAIHU3y OOJIBIINX
JAHHBIX B OMOJIOTHH, XapaKTEPU30BATh LEIHU U 3aa4d OMOMH(POPMATHUKMY;

CO3/1aBaTh MHCHMEHHBIE M YCTHBIE COOOIICHHS, HCIONb3YysS MOHATUHHBINA
anmapaT M3y4eHHOro pasjena OHOJIOTHMH, CONPOBOXKAATh  BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTE ayAUTOPUU 00yHarOIINXCS;

NPOSIBIISITh MHTEPEC K YIUIYOJNECHUIO OWOJOTMYECKHX 3HAHUU U BBIOOPY
OMoJIOruM Kak NpouIbLHOTO MpeIMeTa Ha YPOBHE CPEIHETr0 00IIero oOpa3oBaHus
st Oyaymied  mpodecCHOHambHOM — IESITEIBHOCTH B 00JIacTH  OMOJIOTHH,
MEUITUHBI, ICUXOJIOTHH U JIPYTUX HAMPABICHUH.



TEMATHYECKOE

IINTAHUPOBAHME 7 KJIACC

N HaumenoBanue K
0 OJINYECTBO
pa3/eNIOB U TEM

[IporpammHoOe coaepKkaHue

OcHOBHBIC BUABI ACATCIIbHOCTU

n/m 4acoB oOyyJaronmxcs
y4eOHOTO MpeaMeTa
1. BBenenue
1.1 | Beenenue 5 [uronorus — Hayka o KJIETKE. O3HaKOMIIEHHE CO CTPOCHUEM

CoBpemeHHas KIETOYHAs TEOPHUS.

Kinerka — eqununa crpoenus,
KUZHEAECATEIbHOCTU U PA3MHOXKEHUS
KUBOTO. XMMUYECKUH COCTAB KJICTKHU.
CtpykTypHas opraHu3aius KIeTKH.
DyKapHOTHbBIEC U MPOKAPUOTHHIE KIIETKHU.
Mewmb6pana. Lluromnazma. Opranousl.
Enunas memOpanHas cuctema KJIETKH.
Murtoxonapuu u mactuabl. Llutockener
Y OpraHOMIbI ABMXKEHUS. Spo.
XpoMocoMmsl. I 'eHbl. Y 1BOeHME XPOMOCOM.
[TnmonaHOCTh KIIeTKU. KII€TOYHBIN IIUKIL.
Mwurto3. Meno3s. Pazmuoxenue. Tursl
YKA3HECHHBIX IIUKJIOB.

Bupycosiorus — Hayka o BUpycax.

Bupycsl — HekieTouHbIe (OPMBI.

Bxnan poccuiickux u 3apy0eKHbIX YUEHBIX
B pa3BUTHE BUPYCOJIOTUU. BupycHbie
3a00sieBaHuUsl PACTEHUH, )KUBOTHBIX

KJICTKH.
HccnenoBanne XuMUYECKOr0 COCTaBa
KJICTKH.

ApryMeHTHUpPOBaHHUE JTI0BOJOB

0 KJIETKE KaK €IMHUIIC CTPOCHUS

Y KU3HEAEATEIbHOCTH OPraHU3MOB.
Ornpenenenue 1Mo BHEIIHEMY BUAY
(M300pakeHUsIM U CXeMaMm)
OpPraHOMJIOB KJIETKHU.

PackpeITre TEpMUHOB U MOHATUI
KJIETOYHOE SIJIPOY, «XPOMOCOMBI»,
«TEH».

OObsicHEHUE KIIETOYHOTO IIUKJIA,
JEJCHUS A/ipa, PA3HUIIbI MEXKTY
MEH030M M MUTO30M, TarIOUTHBIM

Y TUTUUIOUTHBIM HA0OPOM XPOMOCOM.
PackpeiTie CyIIHOCTH TEPMUHOB
«0ecronoe, MoJ0BOE Pa3MHOKEHUEY,
«KU3HEHHBIN [TAKID).
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1 yenoBeka. Mepbl mpohuIakTUKu
BUPYCHBIX 3a00iieBaHuil. CoBpeMeHHas
KJ1accu(uKaIuys OpraHu3MOB, OCHOBHBIE
npunuunel. Kinaccuduxarus opranu3smon
Y HBOJIIOIIMOHHOE yueHue. Teopus
sBosirornn Yapne3a Jlapeuna.

MeTo1bl HAyYHOTO TTO3HAHUS B OMOJIOTHH.

HpaBHna pa6OTI>I CO CBCTOBBIM MUKPOCKOIIOM.
BpeMeHHI)Ie N ITOCTOAHHBIC MUKPOITPCIIApAaTHhI.

MeTonnka IpUroTOBJIEHUS] BPEMEHHBIX
MUKpoIpenapaTtoB. MUKpOCKOMIHS
ONTHYECKAs, JJIEKTPOHHAs, CKAHUPYIOILAs,
30H0BAs.

Jemoncmpayua NOPTPETOB YUEHBIX,
MUKpo(poTorpapuii KIETOYHBIX CTPYKTYP,
BBITNIOJTHEHHBIX C TOMOLIBIO PA3JINYHBIX
TUIIOB MUKPOCKOITHH.

Jlabopamopnuvie u npakmuueckue
paoomot.

[IpaBuia TexHUKH 0€3011aCHOCTH

IIpU MPOBEJAEHUU J1a0OPATOPHBIX

Y IPAKTUYECKUX palOT.

OCHOBBI MUKPOCKOIIMH: TPUTOTOBJICHUE
BPEMEHHBIX IIpenapaToB U padboTa

¢ MUKpockorioM. OpopMiieHue pe3yiabTaToB
paboThI ¢ MUKPOCKOIIOM

OBnageHue nprueMamu
BEreTaTUBHOTO Pa3MHOKEHUSI.
PackppiTre CylIHOCTH TEpPMUHOB
«ramMeToPuT» U «CIopPoPuT.
O3HakoOMJIEHHE C TUIIAMU
’KU3HEHHBIX LIUKJIOB.
ApryMeHTUpOBaHUE JOBOJIOB

0 BUpYCax, KaKk HEKJIETOUYHbIX
dhopmax.

O3HakOMJIEHHE C BKJIAZIOM
POCCHICKHUX U 3apyOEKHBIX YUEHBIX
B Pa3BUTHUE BUPYCOJIOTHUU.
O3HaKkOMJIEHHE C COBPEMEHHOM
Kiaccuukanuen opraHu3MoB,

C 3BOJIIOLIMOHHBIM yueHueM Yapib3a.
HapBuHa.

O3HAaKOMIIEHHE CO CTPOEHUEM

Y MIPaBUJIaMU PabOTHI CO CBETOBBIM
MHUKPOCKOIIOM

NToro uacoB nmo teme
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2. bakTepuu u apxeun

2.1 | bakrepuu u apxeu 4 MukpoOuosorus — HayKa Brinenenue xapakTepHbIX IPU3HAKOB
0 MuUKpoopranuzmMax. OcoOeHHOCTH CTPOCHHUS U KUZHEACATEILHOCTH
CTPOEHUS MMPOKAPUOTHOM KIIETKH. OakTepuil 1 apxei.

MHuoroo0pa3zue Gopm KIETOK OaKTepHil. HccnenoBanue cTpoeHus
Poct u pasmHoxxenue 6akrepuit. Criopsl IIPOKapPHOTHOM KIJIETKH (Ha TOTOBBIX
Oakrepuii. JKusHenesTeIbHOCTh OaKTEpHii: | MEKPOIIPENApaTax).
aBTOTpO(HBIE U TeTEPOTPOHEIE, CpaBHeHUE KIETOK MPOKAPUOT
aHa’poOHbBIC U adPOOHBIC OAKTEPUH. U DYKapHuoT.
[{uanoOakTepuu U UX pojb B MPUPOJIE. Onucanue MHOT000Opa3us popm
OcobeHHOCTH OpraHu3anny apxeu 1 ux OaKkTepuil.
ornuus oT Oakrepuit. Ponb apxeit O0ocHoBaHME poy OaKTepuii
1 GaKTepHii B BOSHUKHOBEHUH DYKapHOTOB. | M apXCHl B IPUPOJIE U )KU3HU
PacnpoctpaneHHOCTh OaKkTepuil U apxei, ux | YEIOBEKa.
POJIb B IPUPO/JIC U KU3HU YenoBeka. Poib Onucanue UCroab30BaHus OaKTepuit
OakTepuil B OMOT€OXUMUYECKUX ITUKIIaX. B MPOILIECCaX KBALICHUA,
Jlabopamopnsle u npakmuueckue CUJIOCOBAHUS, CHIPOCIHS U JIP.
paoomui. ApryMeHTHpOBAHUE MEP
N3yuenue MeTo0B 1e3uHDEKITNN npouIaKTUKY 3a00JI€BaHUH,
U CTEpUIIN3AIUH. BBI3BIBAEMBIX OaKTEPUSIMHU
N3yuenue mopdonorun 6aktepuii
Ha MUKPOCKOMMYECKUX MpernapaTax

Nroro yacoB no teme 4

3. MHoroodpasue 0THOKJIETOYHBIX JYKAPHOT

3.1

MHoroo6pa3ue
OJTHOKJICTOYHBIX
9YKapHOT

4

OcHOBHbBIE TPU3HAKU OJTHOKIIETOUHBIX
sykapuoT. CTpoeHue, IBUKEHUE, TUTAHUE,
Pa3MHOXEHHUE OJIHOKIJIETOUYHBIX

Briienenne xapakTepHbIX IPU3HAKOB
OJIHOKJIECTOYHBIX.
OObsicHEHUE CTPOCHUS
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aBTOTPO(MHBIX U TETEPOTPODHBIX FYKAPUOT
Ha TPUMeEpe BIIICHBI U TPUIIAHOCOMBI,
TPUXOMOHA/Ibl U KUIIEYHOU J1IMOIINHY,
uHy30pun TY()EeTbKU U MAIIPUIHOTO
1a3MOAus, paAuoIsipuil u popamunudep,
ameObl poTest, MaToMel. 3HaueHHe
OJTHOKJIETOYHBIX SyKapuOT B MPUPOJIE

U Ku3HU yenoBeka. CoHHast 60JIe3Hb,
6one3np llaraca. Koxubiii

Y BUCLIEPAJIbHBIN JIEUIIMAHHUO3.
Tpuxomonwnas. JIsmo61103.
Jlabopamopnvle u npakmuuecxkue
paoombul.

N3ydeHne 0JHOKIETOUHBIX OPraHU3MOB
10T MUKPOCKOIIOM Ha BPEMEHHBIX

U (PUKCUPOBAHHBIX MUKPOIIPEapaTax

OJHOKJICTOYHBIX, CIT0CO00B MX
MMCPCABUIKCHIA.

Hab0mronenue nepeiBUKeHMs B BOJIE

uHPY30pUU-Ty heTbKU

Y UHTEPIIPETaLs TaHHBIX.
AprymMeHTHpOBaHHE MPUHITUIIOB
310pOBOTO 00pa3a )KU3HU B CBS3H

C [IoI1a/;TaHreEM B OpraHmu3M 4CJIOBCKaA

Mapa3UTHIYECKUX NPOCTEUIINX
(MaJISIpUHAHBIN TUTa3MOIUMN,
TU3eHTepuitHas ameoa, IIMOus,
caJbMOHEIIa U JIp.).

AHanu3 1 o1leHKa croco0oB
BBIICIICHUS M30BITKA BOJIBI

Y BPEAHBIX KOHEYHBIX MPOAYKTOB
oOMeHa BEIECTB y MPOCTEHIIIHNX,
OOUTAIONIUX B IMIPECHBIX U COJICHBIX
BOJIOEMAX.

N3roroBnenne MOI€NN KIIETKU
MPOCTEUIIETO

Htor

O 9acCoB I10 TEMC

4

4. ApxemiacTuHbIe UJIH «PACTEHUD)

4.1

boranuka — Hayka
O pacTEHUX

1

Kpatkas uctopust pazButusi 00TaHUKH.
Borannka n 00BEKTHI €€ NCCIETOBAHUIM.

O0beM 1apcTBa «pacTeHUs» B COBPEMEHHON

CUCTEME OpraHndecKoro Mupa. Pazaenst
6oranuku. CBs3b OOTAHUKH C IPYTUMU

O3HakoMIJICHHE ¢ O0BEKTaMH

U3y4yeHus: OOTaHUKH, €€ pa3/IieIaMu.

PackpbITie TEPMUHOB U ITOHATUN:
MOPQOJIOTHSI, AHATOMUS,

(U3HONOTHS, CHCTEMATHKA PACTCHHIA,
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OMOJIOTHICCKUMH HayKaMH, MEIUITTHON

U CEJILCKUM X03sMcTBOM. Pojib OoTaHuKH

B (popMHpPOBAHUN COBPEMECHHOM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.
[lepcriekTUBBI pa3BUTHS OOTAHUKHU KaK
Hayku. [I[puMeHeHne 60TaHNYECKUX 3HAHU N
gyenoekoM. [Ipodeccun yenoBeka,
CBsI3aHHBIC ¢ OOTAHUKOM.

Jlemoncmpayusn NOPTPETOB YUECHBIX,
YKUBBIX PACTCHUH, KOJUICKIIUNA U MYJISDKEN

DKOJIOTHsl, Majae000TaHUKa.
YcraHOBIIGHHE B3aUMOCBSI3U

C IPYyTMMU HAyKaMHU.

PackpsiTre ponu 3HaHUN

O PaCTEHUAX JJIsl YEJIOBEKA.
IIposiBineHne nuurepeca

K npodeccusiM, CBI3aHHBIM

C U3yUCHHEM PaCcTCHM (omrcaHue
npodeccuii)

4.2

OO6mast opraHuzanus
PaCTUTEITHLHOTO
Opranmsma

PactutensHas KJIeTKa 1 €¢ 0COOCHHOCTH.
Pactutensubie TkKaHu. OTKPBITHE
pacTutenbHbIX TKaHel. CTpoeHue

1 QYHKIMH PACTUTEIbHBIX TKaHEH.
[IpocThie U CIOXKHBIE TKaHHU.
OO0pazoBaTennbHbBIC, TOKPOBHBIC, OCHOBHEIC,
MEXaHUYECKHe, TPOBOASIINE TKAHH.
OpraHbl ¥ CUCTEMBI OPTaHOB
PacTUTEIHLHOIO OpTraHU3Ma,

X B3aHMMOCBSI3b.

PacturenbHbIl OpraHu3m Kak €JMHOE
1esioe. BereratuBHbie M reHEPATUBHBIE
OpTaHbl.

Jlemoncmpayus OTIBITOB 11O OOHAPYKEHUIO
B CEMEHaX PAaCTEHUM BObI, MUHEPAJIbHBIX
Y OpraHWYEeCKHUX BEIIECTB, Kpaxmaiia, Oeyka
U Kupa.

BrIsgBiIeHHE CONTOTUMHEHHOCTH
YPOBHEH OpraHnu3aiuu
MOJIEKYJIIPHOTO, KJIETOYHOTO,
TKaHEBOT'0, OPTaHHOT'0, CUCTEM
OpPraHoOB U 11€JIOr0 OpraHu3Ma.
HccnenoBanue U aHaanu3 rOTOBBIX
MHUKPOTPENapaToB TKAaHEH paCTEHU.
Y CcTaHOBJIEHUE B3aUMOCBSI3EH MEKTY
O0COOEHHOCTSIMU CTPOEHUS

1 QYHKIUSIMH TKaHEH
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Jlabopamopnvie u npakmuueckue
paoomut.

N3yuenue cTpoeHus: paCTUTEIBHBIX KIETOK
Ha TOTOBBIX U BPEMEHHBIX MUKpOIIpenaparax.
Habitoienue mporecca ra3smoimnsa

U JICTUIa3MOJIN3a B PACTUTENBHBIX KJIETKaX
10T MUKPOCKOTIOM.

N3yuenue 0cOOEHHOCTEN CTPOCHUSI TKaHE!
pacTeHuil Ha TOTOBBIX U BPEMEHHBIX
MUKpOIpernaparax.

N3ydeHue cTpoeHHst OpraHOB PacTEHUM

Ha JKUBBIX 00BEKTAX U repOapHbIX 00pa3iax

4.3

CnopoBble pacTeHust

Kpacusie, 3enensie 1 XapoBbie BOAOPOCIH.
AJIBroJIorusi — HayKa 0 BOJOPOCIISIX.
Bonopocnu — HeTakcOHOMHUYECKas rpyIia
OpPTraHU3MOB, IPUCTIOCOOIEHHBIX K KU3HU
B BOJIHOM CpeJie, OTHOCSIINXCS

K pa3JIM4HbIM LIAPCTBAM B COBPEMEHHOM
CUCTEME OpraHU4ecKoro Mmupa. Mecro
KpPAaCHBIX, 3€JIEHBIX U XapOBbIX BOJIOPOCIEH
B COBPEMEHHOM CUCTEME OPIaHUYECKOTO
Mupa. OCOOEHHOCTH UX CTPOEHUS,
Pa3MHOXKEHUS U KU3HEHHBIX ITUKIIOB

Ha IPUMEPE XJIaMUAOMOHAIbI, XJIOPEILIbI,
KJ1a70(OpPBI U YIIbBBI, CIIUPOTUPHI U XaPHI,

nophUpBklL.
Bypsle Bogopociu, UX TAKCOHOMUYECKOE

Onucanue 3aKOHOMEPHOCTEH ITUKIIOB
Pa3BUTHUA BOJIOPOCIEH.

BrisiBienne ocoOeHHOCTEN
Pa3MHOXEHUS U ITUKIIOB PA3BUTHS

Y BOJIOPOCJIEH.

UccnenoBanue crpoeHus
OJIHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX
BOJIOPOCJIEN.

O60cHOBaHKE POJIK BOAOPOCIIEH.
OG6ocHOBaHUE MOJIOKEHUS OYPBIX
BOJIOPOCIICH BHE [1apCTBA PACTECHHUH.
HccenenoBanue ctpoeHus

Y KU3HEHHOTO ITUKJIA TAMUHAPUH.
KnaccudpunmrpoBanue pacteHuit

Ha OCHOBE UX MPUHAIIICKHOCTH
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MOJIOKEHUE BHE IIapCTBA PACTEHUM.
JKv3HeHHbIC IUKITBI TAMUHAPUHT (MOPCKas
Kamycra) u ¢pykyca. Pacnpoctpanenue

u sxoorus. Pois B mpupojie v 3HaueHue
B KU3HU YEJIOBEKA.

[TpoucxoxaeHue BbICIINX PACTCHUN
(aMOpHrO(UT) OT XapOBBIX BOJIOPOCIICH.
CoBpeMeHHBIE MTOIXO0/IbI K CHCTEMAaTHKE
pPaCTEHU.

MoxoBuanbie win Mxu. Oomas
XapaKTEPHUCTHKA, CTPOCHUE U
KU3ZHENIEATEITbHOCTb, Y)KU3HEHHBIHN ITUKII
MX0B. MHOT000Opa3ue MXOB.

Kykyikus nieH u charaym.
PacnipocTpaneHue u 5KOJIOTHSI MXOB.
3HadyeHre MXOB B PUPO/IE

1 )KU3HEIEATECILHOCTH YeIOBEKA.
TopdoobpazoBanue. [leueHOUHNKH

U AHTOIIEPOTOBBIE.

[TnaynoBunuble (mayHsr). O0mas
XapakTepucTuka. Mopdosorniaeckue
O0COOEHHOCTH BET€TaTUBHBIX OPTaHOB.
Oco0eHHOCTH OpraHu3aIliy, J)KU3HEHHOTO
[UKJIa miayHa OynaBoBuaHoro. [lomoBoe
MOKOJICHHE, PEAYKIIUS TameTodura.
PacnipocTpanenue u skoaorus
TJIAYHOBUJIHBIX. 3HAUYCHUE B IPUPO/IE

K OIPEICJIEHHON CUCTEMAaTUYECKON
rpynmre.

Onucanue cucTeMaTUHYECKUX TPyII.
[IpuMeHeHne TEpMUHOB: LIaPCTBO,
OT/EJ, KJacc, MOPSI0K, CEMENCTBO,
pon, BUA.

PackpeiTe CyIIHOCTH TEpMHUHA

IO SIS

Onrcanune 3aKkOHOMEPHOCTEN IMKIIOB
Pa3BUTHS PACTCHUM.

BrisiBiIeHME XapaKTepHBIX IPU3HAKOB
CIIOPOBBIX PACTEHUN: KPACHBIX,
3€JICHBIX U XapOBBIX BOJOPOCIEH,
MOXOBUJIHBIX, MATIOPOTHUKOBUIHBIX,
MJIAyHOBUIHBIX PACTCHUIA.
Onucanue MHOr0oOpa3ust paCTeHUH.
BrisiBiienue ocobeHHocTel
Pa3MHOXKEHUS U IUKJIOB Pa3BUTHS

Yy BOJIOPOCJEN, MXOB,
MaroOpPOTHUKOBUIHBIX.

BrinonHeHne npakTHYECKUX

1 1a00paTOpPHBIX PadOT

M0 CUCTEMATUKE PACTEHUM Ha )KUBBIX
pacTeHUsX ¥ repOoapHbIX 00pa3Iax.
HccnenoBanue CTpoeHUsT MXOB,
MarOpOTHUKOB, XBOILIEH U IJIAyHOB.
OG6ocHOBaHUE POJIM MXOB,
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Y HCTI0JIb30BaHKE YelIoBeKOM. Vickonaemble
MJIayHOBUHBIE. POJIb HCKOMaeMbIX
MJIAYHOBUJIHBIX B PACTUTEIHHOM IMMOKPOBE
NaJe030MCKOM 3pbl U B 00pa30BaHUU
KaMEHHOT'O YTJISl.

[TanopoTHUKOBUAHBIE (TATTOPOTHUKHU

u xBomu). OO11ast XapakKTepUCTUKA
MarnopOTHUKOBUIHBIX. OCOOEHHOCTH
OpraHU3alMy BEr€TaTUBHBIX OPTaHOB,
’KU3HEHHOT'O [IMKJIAa XBOILA MOJIEBOTO.
CrpoeHue U )KU3HENEATENbHOCTD
ManopOTHUKOB. JKW3HEHHBIN UK
MaroOpOTHUKOB Ha MPUMEPE IIUTOBHUKA
MY>KCKOT0. PactipocTpaHeHue u 3K0JI0rust
MarOpOTHUKOBUAHBIX. 3HAYEHUE B IPUPOJEC
Y )KU3HEJEATEIbHOCTH YEJIOBEKA.
Jlabopamopnvle u npakmuueckue
paoompui.

N3yuenune ocoOCHHOCTEHN CTpOCHUS

Y KU3HEHHBIX [IUKJIOB OJHOKJIETOUYHBIX

Y MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX

Y KPacCHBIX BOJIOPOCIICH Ha KUBOM U
repOapHOM MaTepuae.

N3ydenue cTpoeHUs U KU3HEHHBIX IIUKIOB
OypBIX BOJIOPOCIIEH Ha )KHBOM U TepOapHOM
Marepuaie.

N3ydenne 0coOEHHOCTEH CTPOCHUS

IMaIIOPOTHUKOBHUIHBIX,
INUIAYHOBHUAHBIX B IIPUPOAC U )KU3HHU
YCJIOBCKA
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KYKYIITKWHA JIbHA U carHyma (Ha )KUBBIX
1 repOapHBIX 00BEKTax).

N3yuenue 0coOEHHOCTEN CTPOCHHUS TUIayHa
OyJ1aBOBUIHOTO (HA JKMUBBIX U repOapHbIX
00BeKTaXx).

N3yuenne ocoOEHHOCTEN CTPOCHHMS XBOILA
MOJIEBOTO (HA KUBBIX U TepOapHBIX
00BeKTaXx).

N3ydenne ocoOEHHOCTEM CTpOSHUS
MarnopOTHUKA IIIUTOBHUKA MY>KCKOTO

(Ha >KMBBIX M repOapHbIX 00HEKTAX)

4.4

CeMmeHHbIE pacTeHUS

['onocemenHbie. Bo3HUKHOBEHHE CEMEHU
—BaXHBIW 3TaN B SBOJIFOIIUM BBICHINX
pacteHuii. /[[peBHME CEMEHHBIE
MarnopOTHUKH, UX POJIb B JAJIbHEHIIIEM
Pa3BUTHH CEMEHHBIX pacTeHnit. O01mume
MPU3HAKA CEMEHHBIX PACTCHUI KaK
HanOoJIee MPUCTIOCOOTICHHBIX

K CYILECTBOBAHHUIO Ha CYIIIE.
['osiocemeHHbIE — HETAKCOHOMUYECKas
rpynma ceMeHHbIX pacTeHuit. Oomas
XapaKTePUCTUKA, OCOOCHHOCTH
OpraHU3aIUU TOJIOCEMEHHBIX. JKU3HEHHBIN
IIUKJI XBOMHBIX HA PUMEPE COCHBI.
Pa3noobpasue roioceMeHHbIX. XBOWHEIE,
['unkroseie, CaroBHUKOBBIC, | HETOBEIE.
PacnipocTpaneHue 1 3K0JI0Tus

BrisBiaenne ocoOeHHOCTEH
Pa3MHOXKEHUS U IUKJIOB Pa3BUTHS
XBOWHBIX U [IBETKOBBIX PACTCHUM.
HccnenoBanrie BHEIIHETO CTPOCHUS
BETOK, XBOH, IIIUIIICK U CEMSH
XBOWHBIX pacTeHu (eib, COCHA,
JIMCTBEHHUIIA).

OG6ocHOBaHUE PO XBOMHBIX

Y [IBETKOBBIX PACTEHUH B IPUPOJIC
1 JKM3HU YeJIOBEKa.

BrisiBiieHHE XapaKTepHBIX MPU3HAKOB
IIBETKOBBIX PaCTCHUH.
YcTaHoBIECHUE B3aUMOCBSI3EH
MEXIY OCOOCHHOCTSMHM CTPOEHUS
MOKPBITOCEMEHHBIX PACTECHUM

1 UX CUCTEMaTHYSCKOM
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r0JIOCEMEHHBIX. 3HAaUEHUE B IPUPO/JIE

1 B XO3IHMCTBEHHOM JIESATEIbHOCTH
YyeJIOBEKa.

Jlabopamopnbsie u npakmuyeckue
paoompui.

N3ydenne ocoOeHHOCTEH BHEIITHETO
CTPOEHUSI BETOK, XBOU, IIUIIEK U CEMSH
XBOWHBIX (€J1b, COCHA, JTUCTBEHHHUIIA).

[{BeTkoBBIE pacTeHus. OO1mas
XapaKTEepHUCTHUKA IBETKOBBIX. CTpOCHHE

1 )KU3HEICATCIIbHOCTD IIBETKOBEIX. L[BeTOK
KaK OpraH IMOJIOBOTO Pa3MHOKCHUS

y TIOKPBITOCEMEHHBIX PACTCHUM.
Pa3noobpasue BETKOB: ITPaBUIIbHBIC

1 HETIpaBWIbHBIC, 000CTIOJIBIC U
pazaenbHonojbie. OTHOIOMHbBIC

U AByAOMHbBIE pacTeHusi. ColBeTus
(cmoxHeble, mpocThie). [[BeTenue. Pa3Burue
MHUKpPO- U Meracnop. ['ameTsl. OnblIeHHE.
OmnonoTBopenue. 3urorta. J[BoliHoe
OTUIOJIOTBOPEHHUE Y TIOKPHITOCEMEHHBIX
(1BeTKOBBIX) pacTeHui. PaboThI

C.I'. Hasammuna. J)Ku3HeHHBIN UK
IIBETKOBBIX.

[Tnoaw! u cemena. PaznooOpasue mioaos.
Cyxue u counble 110a6l. OTHOCEMSIHHBIC

IMPUHAIIIC)KHOCTBIO.

Ornrcanre MHOT0OOpasus IIBETKOBBIX

pacTeHui
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¥ MHOTOCEMSIHHBIE T10161. COTTO NN
CtpocHME CeMSH JIBYT0JTbHBIX

U OJHOJOJBHBIX pacTeHuil. PasnooOpasue
ceMsiH. PactipocTpaneHue 1miogoB U CEMsIH
B MIPUPOJE. Y CIOBHSI IPOPACTAHUS CEMSH.
Jpixanue ceMsaH. Pa3BuTtue npopocrka.
PacnipocTpanenue mio10B u ceMsH

B IIPUPOJIE.

NunuBuIyanbHOE pa3BUTHE pACTEHUN
(onrorenes). [leproibl oHTOTEHE3A:!
AMOpPHUOHATBHBIN, MOJIOJOCTH
(TOBEHUJIBHBIN), 3peT0CTH (Pa3MHOKEHHS),
CTapOCTH (CEHUJIBHBIN) HA TpPUMEPE
MOKPBITOCEMEHHOTO pacTeHus. Ctaauu
BETeTAlIMOHHOTO MEPHOJia PACTCHHIA

Ha TIPUMEPE 3JIaKOB (BCXOIbI, KYIIICHUE,
BBIXOJ] B TPYOKY, KOJIOIIICHNE, [IBETCHUE,
CO3pEBaHUE).

Jlabopamopnuvie u npakmuueckue
paoomut.

N3yuenne Mmopdonoruu nBeTka (Ha KUBBIX
U (PUKCUPOBAHHBIX OOBEKTAX).

N3yuenune pazHOOOpaswsi COIBETUH

(Ha repOapHbIX 00pasiax).

N3yuenune cTpoeHUs 3aBS3U IIBETKA

U CEMSIIOYKH MO/ MUKPOCKOIIOM

(Ha TOTOBBIX MUKpOIIpenapaTax).
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N3yuenune ctpoeHus: ceMsiH
MMOKPBITOCEMEHHBIX PACTEHUM.
N3ydenne cTpoeHus miIoA0B U COTUIOUMN

Htoro yacos no teme

20

5. CTpoeHne U )KU3HEAESATEJIbHOCTh CEMEHHBIX PACTeHUIl

5.1

IToOer u moOeroswie
CUCTEMBI

5

[To6er. Mopdoinorust modera. CtpoeHue
00JIMCTBEHHOTO TIo0era. Y3ed.
Mexnoysnue. MeraMepHOCTb.
PazHoo6pa3ue moberoB. YKOpoYeHHBIC

W YJUIMHCHHBIC MoOery. BeretaTuBHbIE 1
reHepatuBHbie ooderu. [lonoxenue nodera
B POCTPaHCTBE. BUI0N3MEHEHHBIE TOOETH.
[Touka — 3auarounsblit noder. CTpoeHue
nouku. PaznooOpazue noyex:
BETETATUBHEIC, BET€TATUBHO-TEHEPATUBHEIE,
reHepaTUBHbBIC, OTKPHITHIE, 3aKPHITHIC.
Bepxyeuynsie, 60KOBbI€ (TTa3yIITHBIE)

Y TIPUIATOYHBIC TTOYKH.

Crebens. Mopdomnorus crebmns. Dopma
cTeOJieil y TPaBIHUCTBIX U IPEBECHBIX
pacTeHuil.

Anatomusi crebmsi. CtpoeHue ctedis
TIBYIOJBHBIX U OJTHOIOTBHBIX TPABSIHUCTHIX
pacrenunii. Pacrionosxenue npoBoasmux
Tka"ei. CTpoeHwue cTeOIs IPEBECHBIX
paCcTEHU.

Oynkumu ctediss. MexaHudeckas,

HccnenoBanue Ha )KUBBIX 00BEKTAX
WJIM Ha repOapHbIX 00pa3nax
Mopdosoruu nooera.

PackpriTue ¢pyHKIIMI
BUJION3MEHEHHBIX MOOETOB.
Omnucanue CTPOCHHS BET€TaTUBHBIX
Y TCHEPATHUBHBIX MOYEK.

AHanu3 MonepevyHoro Cuia CTBoja
pacTeHuil.

O3HaKOMIIEHHE C 0OCOOCHHOCTSIMU
CTPOEHHUS CTEOIs1 OTHOIOIBHBIX

U JIBYIOJIbHBIX TPABSHUCTHIX
pPacTeHHI; C 0COOEHHOCTSIMH
CTpOEHUs CTeOIIsI IPEBECHBIX
pacTEHUM.

Habmonenue u ananmns
nepeIBUKEHUS PACTBOPOB
MUHEPATHHBIX BEIIECTB

B CTEOJISIX pacTCHUI

MIPU MIX OKPAIIMBAHUH TYIIHIO

Y YepHWIAMH (TPaBSIHUCTHIC U
JpEBECHBIEC PACTEHUS).
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TpaHCHOpTHas. BererarnBHOE pa3MHOKEHNE
IIBETKOBBIX PACTEHUH.

Jlemoncmpayus onvima — NEPEBIKECHUE
MUHEpAIbHBIX U OPraHUYECKUX BEIIECTB
1o cTe0IIt0, BUJJOU3MEHEHHBIX [TOOETOB.
Jlabopamopnsie u npakmuueckue
paoomeot.

N3yuyenue mopdoiiorun nodera

HAa JKMBBIX 00BEKTaX WM HA repOapHbIX
oOpasrax.

N3yuyeHue CTpOeHUsl BEreTaTUBHBIX,
Ie€HEPAaTUBHBIX U CMEIIAHHBIX TTOYEK.
Pa3HooOpa3ue noyek y 1peBeCHbIX
pacTeHuil.

N3yuyenune nonepeuHoro crnusia cTeoja
pacTeHU U aHau3 BIUSHUS
DKOJIOTHYECKHUX YCIOBUM HA PA3BUTHE
paCTEHU.

N3ydenne ocoOeHHOCTENH aHATOMUUECKOT O
CTpOEHUs CTeOIIsI IBYI0JIbHBIX

Y OTHOJOJIBHBIX TPABIHHUCTBIX PACTEHUN
(Ha )KUBBIX OOBEKTAX WK HA TepOapHBIX
obOpaziax).

N3yuenne 0coOEHHOCTEN aHATOMUYECKOTO
CTPOEHUS CTeOJIsI IPEBECHBIX PACTEHUH.
N3yuyenue TpaHcropTa BELIECTB B cTEOIIE.
N3ydenne meramopdo30B mobdera

O06o0cHOBaHME MPUYNH TPAHCIIOPTA
BCIIIECTB B PACTCHUHN
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52

JIuct

Mopdonorus nucra. JIncroBas rracTuHKA,
OCHOBAHUE JIUCTA, YEPEILIOK, TPUITUCTHUKH.
Pa3znooOpa3ue nucTeeB: (YOPMBI JINCTOBBIX
IJJACTUHOK, )KWJIKOBAHHE JIUCTHEB, IPOCTHIE
U CJIOXKHBIE TUCThA. JIncTOopacnonoxenue
U TUCTOBAsi MO3auka. Bunonsmenenus
JUCTHEB U UX QYHKIIUH.

AHatomus McTa. DNUAepMa U yCTbUYHBII
anmapat. Mezodwii. [IurmenTsl aucra.
[Mnactunel. XKunku (cocyaucro-
BOJIOKHUCTBIE MTy4KH). OCOOEHHOCTH
CTPOCHUSI CBETOBBIX U TEHEBBIX JIUCTHEB.
OyHKIMYU TUCTa. 3anacarouias, 3aluTHas,
BEreTaTUBHOE PAa3MHOKEHHUE U APYTUe
¢bynkuuu. TpaHncnupanus ¥ ra3000MeH.
BnusiHue BHEIIHUX YCIIOBUAN

Ha TpaHcnupanuio. PoTocuHTe3. 3HAUCHUE
dotocunrteza. KocMuueckas poiib 3eJI€HBIX
pactenuit (K. A. Tumupsses). Jlucronan,
€ro MPUYMHBI, MEXAHU3M U 3HAYCHUE

B KU3HU PACTCHMUSI.

Jlemoncmpayus onvimog: BhlIEIICHNAE
MIUTMEHTOB JIMCTA Ha TPUMEPE CIIUPTOBOM
BBITSDKKU XJIOpoQuILia; 00pa3oBaHue
KpaxMalia B 3€JI€HbIX JIUCThSIX HA CBETY
(¢purypst FO. Caxca); BIUSTHUE CHIIBI CBETA
Ha BBIJIEJICHUE KUCIOPO/Ia BOJIHBIMU

HccnenoBanne Ha )KUBBIX 00BEKTAX
WJIM Ha repOapHbIX 00pasiax
MOP(OJIOTUHU JTUCTA.

PackpoiTue dhyHkimii
BUJION3MCHCHHBIX JINCTHEB.
HccnenoBanue ¢ moMoIbio
CBETOBOTO MUKPOCKOIIa BHYTPEHHETO
CTPOCHHSI JIUCTA.

O3HaKOMIIEHHE C TUTMEHTAMHU

JHCTA.

PackpseITre cynmiHOCTH CBETOBOM

Y TEMHOBOM (a3 poTocuHTE3A.
OO0BsicHeHHE 00pa30BaHMs KpaxMalia
B 3CJICHBIX JIUCTHSAX HA CBETY
(¢purypsr FO. Caxca).

YcTaHOBIEHNE B3aUMOCBSI3H YCIIOBUN
Y UHTEHCUBHOCTH TIpoliecca
dorocunTe3a; BIUsiHUE (HOTOCUHTE3A
Ha ypOXKamu.

OnucaHue KOCMUYECKOU posH
3€JIEHBIX PACTEHHUMN

(K. A. TumupsizeB).

HccnenoBanue U 00bICHEHHE
BEJTMYMHBI TPAHCITUPALIIH

B 3aBHCHMOCTH OT U3MCHCHUS
(hakTOpOB cpeibl (TeMreparypa,
BJI&YKHOCTb, BETED).
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pacTeHusIMH (TTOACYUET My3bIPHKOB
KHCIIOPOJIA).

Jlabopamopnvle u npakmuuecxkue
paoombul.

N3yuenue Mopdosioruu JIUcTa Ha KUBbBIX
00BeKTaxX Wi repOapHbIX 00pa3ax.
Tunsl u GopMyIIbl TUCTOPACTIONOKECHHUS.
HccnenoBanre aHaTOMUAM JIUCTA

C TIOMOIIIHIO CBETOBOTO MHKPOCKOTIA.
N3yuenne metaMop030B JIucTa

Y CcTaHOBJIEHUE B3aUMOCBSI3EH MEKTY

CTpoeHHEM U (QYHKIMSIMU JINCTA
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Kopens u KOpHEBBIE
CHUCTEMBI

Mopdonorus kopusi. Buner kopaeit. Tunbt
KOPHEBBIX CUCTEM.

AHatomus KopHsi. 30HbI KOpHA. KopHeBoit
yexJiuK. CTpoeHUE KOPHS Ha MONEPEYHOM
Cpe3€ B 30HE BCACHIBAHMSI.

OYHKIMY KOPHS. 3aKpeIyICHUEe pacTCHUS

B cyOcTpate. BecackiBanue u npoBeieHne
BO/JIbl U MUHEPAJIbHBIX BEIIIECTB. 3arnacaHue
MATATEJIbHBIX BEILIECTB.

MuHepanbHOE TUTAaHUE PACTEHUM.
[TocTynieHnue BOJbl 1 MUHEPATbHBIX
BeniecTB. KopHeBoe naBieHue. DIE€MEHTHI
MUHEPAIbHOTO MUTAHUS (MAKPO-

1 MUKPORJIEMEHTHI ). BeIpaniuBanue
pacTeHH METOJaMU TUAPOIIOHUKHU

u aspononuku. ObecreueHre yCcaoBHit
JUTS IBIXaHUS KOPHSL.

HccrnenoBanue Ha )KUBBIX 00BEKTAX

WM Ha repOapHbBIX o0pasmax

MOPGhOIOTUH KOPHS; BUAOM3MCHEHUS

KOpHEM.

O3HaKOMIIEHHE C aHATOMHUYECKUM
CTPOEHUEM KOPHS Ha TOTOBBIX
MUKpOIIpenaparax.
HccnenoBanue ¢ moMoIbio
CBETOBOI'0 MUKPOCKOTIA CTPOCHUS
KOPHEBBIX BOJIOCKOB.

OnucaHue npouecca NUTaHus

U JIBIXaHUS KOPHS.

O0BsacHeHne HEOOXOAUMOCTH
BO3IyXa JJIsl pa3BUTHS KOPHEH.
HabGnronenue u ananus nporecca
MOCTYTICHUS BOJBI U3 TIOYBHI

B KOPEHb, HATHETAIOUIETO ICUCTBUS
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Jbixanue kopHs. CUHTE3 OMOJIOrMYeCcKU
aKTUBHBIX BellecTB. BeretaTuBHoe
pa3MHoOKeHue. BunonsmeHeHus KopHen
U UX QyHKIUU.

Jlemoncmpayus OTpacTaHus IPUAATOYHBIX

KOpHEH Ha MpuMepe CMOPOAUHBI U JPYTUX
pacTeHul; MOCTYIJICHUS! BOJBI U3 MOYBBI

B KOPEHb, HATHETAIOIIETO JIEHCTBUS KOPHS;
BUJIOM3MEHEHHBIX KOPHEH.
Jlabopamopnuvie u npakmuuecxkue
paoomut.

N3yuenne Mophoaoruu KOpHs Ha )KUBBIX
00BeKTax WM repOoapHbBIX 00pa3Iax.
N3ydeHne aHaTOMUYECKOTO CTPOEHUS
KOpHS Ha TOTOBBIX MUKpOIIpenapaTax.
N3yuyenue cTpoeHuss KOHYMKa KOpHS
MPOPOCTKA MIIEHULIBI U IEPBUYHOTO
CTPOEHUS KOpHS upuca (Uiu Apyroro
pacTeHus).

N3yuyeHue cTpoeHHsI KOPHEBBIX BOJIOCKOB

C IOMOUIBIO CBETOBOI'0 MUKPOCKOIIA.
HccnenoBanue BIUSHUSA BO3AyXa

Ha pa3BUTHE KOPHEW.

N3yuyenne meraMmop§o30B KOpHs

KOPHSL.
HccnenoBanue BIUSAHUSA BO3AyXa

Ha Pa3BUTHE KOPHEH.

Habmroienue 3a nporeccom
BBIPAIIMBAHMS PACTEHUN HA PACTBOPE
MUHEpaIbHBIX coJiel (MeToT
TUAPOIIOHUKH ).

BrlsiBlieHHE 1 aHAIU3 TPU3HAKOB
HapyLIEHUSI MUHEPAJIbHOTO TUTAHUS
Y PaCTEHUN HA OCHOBE BU3YaJIbHOMN
JMArHOCTUKH.

OOBbscHEHNE UCTIOIb30BaHUS
3eJIEHBIX y100peHuit 1J1s pocTta

Y Pa3BUTHS PACTCHUM.

Y cTaHOBIIEHNUE B3AaMMOCBS3E€H MEXKLY
CTpOEHUEM U (DYHKLHUSAMU KOPHS

5.4

BereratusHoe
pa3MHOKEHUE
pacTeHui

BereratuBHoe Pa3MHOKCHHC IBCTKOBLIX
paCTGHHﬁ H €TI0 3HA4YCHHUC B CCTCCTBCHHBIX
YCIOBUAX U B CEJIbCKOXO03SMCTBEHHOU

OgBnasieHre npuemMamMu
BErE€TaTUBHOTO PA3MHOKECHUS
pacTeHHil Ha MpUMeEpPe KOMHATHBIX
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npakTuke. OCHOBHBIE (POPMBI
BETE€TATUBHOI'O PA3MHOKEHUS: KOPHAMHU,
JUCTHSIMU, HAI3EMHBIMH U TOJ36MHBIMU
noderamu. Pa3MHoOxeHHE TPUBUBKOM.
Pa6oter U.B. Muuypuna. KnonupoBanue
pacteHnii. MUKPOKIIOHAIBLHOE
pa3sMHO)eHue pacteHnil. Kinerounas
MHKEHEPHUSI KaK COBPEMEHHAs TEXHOJIOTHS
Pa3MHOXKEHUS PACTEHUN.

ITousa. PaGoTsl B.B. /lokyuaeBa o nouse.
XapaktepucTtuka rnoussl. Pasnoobpaszue
nouB. [Inogopoaue moussl. Y no6peHusi.
Hapymenus MUHEPAJIIBHOTO TUTaHUS
pacTeHuil. ATpOTEXHUYECKHE PUEMBI
00paboTku nouBsl. [loHsTHE O CEBOOOOpOTE
Y €r0 3HAYEHUH U1 BBIPAIIUBAHUS
CEIBCKOXO3SIMCTBEHHBIX KYJIBTYD.
Jlemoncmpayus cioco00B BEreTaTUBHOTO
Pa3MHOXKEHUS HA IPUMEPE KOMHATHBIX
pacTeHuil.

Jlabopamopnvie u npakmuuecxkue
paoomut.

N3ydenne MuTo3a B KOPEIIKE JTyKa.
N3ydeHne KU3HEHHBIX HUKIIOB PACTEHUIN
Ha repOapHbBIX oOpa3iax.

MeToapl MUKPOKIOHAJIIBHOTO PA3MHOKEHHUS
pacTeHuin

pacTeHuil.

PackpelITHE CYyIIIHOCTH TEPMUHOB
«KJIOHUPOBAHUE PACTCHUINY,
«MUKPOKJIOHAJIBHOE PAa3MHOKEHHE
PacTeHU, KKJIETOUHAS UHKECHEPUS»
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5.5 | Knaccuduxarms 5 Onnopnonsubie U JBynoasasie. CemeiictBa | KnaccuduumpoBanue oCHOBHBIX
[IBETKOBBIX IIBETKOBBIX. JIBy10JbHBIC: KpecTolnBeTHbIC, | KaTEropuil CUCTEMATUKH PACTEHUM.
PozousetHrie, I1acieHoBbIe, [IpumeHeHue OUOTOTHYECKUX
CnoxHo1BETHBIE, MOTBHUIBKOBBIC TEPMHUHOB U OHSATHI: CUCTEMATHKA,
(bo6oBsIe), 3oHTHYHBIE. OTHOOJIBHBIC: 1IapCTBO, OT/IEII, KJIacC, CEMENCTBO,
3naku, AMapuUIMCOBBIE, JInnelHbIe. pon, BU/I.
Opxuasbie. OTINYUTEIbHBIC TPU3HAKHU. BrisiBiieHUE CYIIECTBEHHBIX
DopMyJibl U AMArpaMMbl IBETKOB. MPU3HAKOB PACTEHUM: OTIENIA
JlukopacTyuye u KyJIbTypHbIE ITokpeiTocemennslie (L[BeTKOBBIE),
MPEJICTABUTENIN CEMENCTB, UX 3HAUCHUE ki1accoB (OIHOIONBHBIE,
B IIPUPOJE U UCTIOJIb30BAHUE YETTOBEKOM. JIBY10JIbHBIC) U CEMEICTB
PacnpocTpaHeHue 1 9KOJIOrUs LIBETKOBBIX. (Kpecrousernsie, I1acinenoBsie
Jlabopamopnsie u npakmuueckue u ap.).
paoombul. Y cTaHOBIIEHUE B3aUMOCBS3E1 MEKIY
N3ydeHnne OTIIMYUTENbHBIX TPU3HAKOB OCOOCHHOCTSIMHU CTPOCHUS
IIPEACTABUTENIEN CEMENCTB ITOKPBITOCEMEHHBIX PACTEHUN U UX
MOKPHITOCEMEHHBIX. CHUCTEMATUYECKOM
Ornpenenenue npeacTaBuTENEH pa3IMuHbIX | IPUHAJIEKHOCTBIO.
CEMEHCTB C UCIOJIb30BAHUEM Ilpaxkmuueckasa paboma
ONPEAECTUTENICH PACTCHUI «OrnpeniesieHue CEMEUCTB U UX
WJIA ONIPEAETUTEIBHBIX KAPTOUEK OTJIMYUTEIbHBIX MPU3HAKOB
0 CXE€MaM, OITUCAHUSIM
1 N300paKeHHSIM.
Hccnenoanue BUI0BOM
MIPUHAJJICAKHOCTHU MOKPHITOCEMEHHBIX
pacTeHuit (onpeneauTesb paCTCHUM )»
Htoro yacos no teme 25
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6. Jxosiorus pacrennii. PacteHusi B npupoaHbIX co00mIecTBaAX

6.1 | Dkonorus pacTeHui.
Pacrenus

B IPUPOJTHBIX
cooo0IIecTBax

7

Pacrenus u cpena obutanusl.
Okonoruueckue dpaktopsl. Pactenus

1 YCIIOBHSI HE)KMBOUM HPHUPOJIBI: CBET,
TEMIIEPATYpa, BIAKHOCTb, MUHEPATIbHBIN
COCTaB MOYBbI. DKOJIOTMYECKUE TPYTIIBI
pacteHui. Pactenus u yciioBus »KUBOU
MPUPOJIBL: IPSIMOE U KOCBEHHOE
BO3J/ICHCTBUE OPraHU3MOB Ha PACTEHUS.
B3anmocBsi3u pacTeHuit Mex 1y cooom

U C IPYTUMH OpraHU3MaMHu.

3HaueHUE MOYBEHHBIX OPraHU3MOB

JUTSl TIATaHus pacTeHuit. Puzocdepa.
bakrepuanbhbie kiryoeHbKkH. MUKOpH3a
(?H10- U PKTOMHUKOPU3a). 3€JICHBIC
ya0OpeHus.

PacturensHoe coobmecTBO (hUTOIICHO3).
buonienos. Oxocucrema. buopaznoobdpasue.
BunoBoii cocTaB pacTUTEBHBIX COOOIIECTB,
JOMUHHUPYIOIIKUE B HUX BUJbI PACTCHUI.
Pacnpenenenne BUJOB B paCTUTEIbHBIX
coobmectBax. SApycHocTh. PacTurenpHbie
cool1iecTBa: jieca, a1yra, 00J10Ta, TyHAPHI,
mycThIHU. [Iprcnoco6IeHHOCTh pacTeHUI
K cpeie 1 Mmectam ooutanus. CmeHa
pacTUTENbHBIX cO00IIeCTB. PacTUTENIBHOCTD
(pactutenbHbIN MOKpOB). Diopa.

PackpbITHE TOHATUI «3KOJIOTUYECKUE
(hakTOphD, «IKOJTOTUYECKHUE TPYIIITHI
pacTeHui», «hUTOIICHO3Y,
«OHOIIEHO03», «IKOCUCTEMAY.
O6ocHOBaHKE MpoLEcca Pa3BUTHS
pPacTUTEILHOIO MUpPa Ha 3eMIIe.
BrisiBinenue npumMepoB
BO3HUKHOBEHUS MPUCITOCOOJIECHHOCTH
pacTeHuil K cpejie oOOUTaHUsI.
OObsicHEHHE B3aUMOCBSI3U
OpraHU3MOB
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B3aumocss3s oprannsmos. MHbekmonnpie
00JIe3HU pacTEeHUH U UX BO3OYAUTEIH.
BupycHsie (Mo3anyHas 6oJie3Hb Tabaka,
MECTPOJICTIECTHOCTD TIOJIbIIaHA U APYTHUE),
rpuOKOBbIE (p’KaBUMHA, MyYHHUCTasl poca)

1 OaKkTepHualibHbIe (MOKpasi THHUIIb )
3a0oneBanus pacTeHuil. IMMyHUTET

y pacteHui. I IpuunHbl pacipocTpaHeHus
MH(DEKIMOHHBIX O0JIE3HEN pacTeHUM.
[TpuHUIMIIBI TPODUITAKTUKY U JICUSHUS
MH(EKIIMOHHBIX 0O0JIe3HEN pacTeHUM

B IIPAKTHKE PACTEHUEBOICTBA.

IKCKypcuu unu 6udeoIKCKypcuu.
N3yuenue BUAOBOro cocTaBa

1 HKOJIOTHYECKOTO COCTOSIHUS OHOTO

U3 paCTUTEIBHBIX COOOIECTB PETHOHA.
Jlabopamopnvle u npakmuyeckue
paoomut.

N3yueHnue ocOOEHHOCTEN CTPOEHUS
pacTeHU pa3TUIHBIX IKOJIOTUIECKUX TPYIITT

Htor

O 9acCoB I10 TEMC

7

7. Pa

CTUTEJIbHBIH MHUP A J€ATC/IBHOCTD Y€JI0BCKA

7.1

PacturenbHbIli MUp
U JICATEIbHOCTD
YeJIoBeKa

3

Pa3Butue pacrurensHoro mupa. JKu3Hp
pacrenunii B Boae. llepBbie HazeMHbIE
pacteHusi. OCBOEHHUE PACTEHUAMU CYyLIH.
Oraribl pa3BUTUS Ha3€MHBIX PACTEHUI
OCHOBHBIX CUCTEMATHUYECKUX I'PYIIIL.

Omnucanue HEHTPOB MHOT000pa3us 1
ITPOUCXOKICHHUS KyJIbTYPHBIX
pPacTEHU.

PackpeiTre NOHATHIA: 3eMIIEIETINE;
KYJIbTYPHBIE PACTECHMUS,
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Punnoduts — nepBbie Ha3eMHbBIE
cocyauctele pacteHus. [losBiieHne TkaHen
1 opraHoB. Poiib TpeBHUX
ManOPOTHUKOBUIHBIX. Y CJIOKHEHHUE
PacTUTENBHOTO MUPA B ITPOLIECCE IBOJIIOIUH.
[TaneoboTanuka. Mckomaempie OCTaTKU
pacrennil. OkameHenocti. OTneYaTKH.
«OKuBbI€ HCKOTIaeMBbIE» Cpean
COBPEMEHHBIX PACTCHUMU.

KynbTypHble pacTeHus U Ux
npoucxoxaenue. LleHTpsl MHOTOOOpa3us
Y IPOUCXO0XKICHUS KYJIbTYPHBIX PACTEHUI
(mo H.W. BaBunony). Kynetypa
3emuienenus. KynbTypHble pacTeHuUs
CEJIbCKOXO3SMCTBEHHBIX YTOJUMN: OBOIIHBIE,
IJI0I0BO-ATOAHBIE, TIOJIEBBIE.
[IpencraBnenus o cenekiuu

1 OMOTEXHOJIOTMU. MeTo/1bl BHIBEICHUS
HOBBIX COPTOB pacTeHUu. BO3HUKHOBEHUE
KOHTPACTHBIX TPU3HAKOB Y PACTEHUI
oHOro BUJA. ICKYyCCTBEHHBINA OTOOP.
HacnenctBeHHOCTh, U3MEHYUBOCTb.
Co3nanue HOBBIX MTPOIOBOJIbCTBEHHBIX
KyJbTyp. [Ipo/10BOJILCTBEHHAS
6e3omnacHocTh. banku ceMsH.

Pacrenus roposia, 0cOOEHHOCTh TOPOACKOM
(dhopel. 3aHOCHBIC U A0OPUTECHHBIC BUJIBI.

HCKYCCTBEHHBIN O0TOOD,
HaCJIEJICTBEHHOCTh, U3MEHYUBOCTb.
KnaccudummpoBanue KyJabTypHBIX
PaCTEHUH 10 XO35IMCTBEHHOMY
MIPU3HAKY.

Onucanue METOI0B BBIBEICHUS
HOBBIX COPTOB KYJIbTYPHBIX
pacTeHui.

PackpreiTHe npeacraBieHuin

O CEJICKIIMU B OMOTEXHOJIOTHH, UX
pOJI B CO3JJaHUU HOBBIX
MIPOJIOBOJIbCTBEHHBIX KYJIbTYP;
MPOIOBOJILCTBEHHOM 0€3011aCHOCTH;
0aHKax cCeMsiH; KpUOKOHCEPBAIUU.
HccenenoBanue
CEIBCKOXO03SIMCTBEHHBIX PACTEHUN
PErroHa; COPHBIX PACTEHUHN PErroHa.
Brisiiienue uept
MPUCIIOCOOJICHHOCTH AUKOPACTYIIINX
PACTEHHI K KU3HU B SKOCUCTEME
ropoja.

O60cHOBaHNE MEP OXPAHBI PACTEHUH.
Onucanue COBpeMEHHBIX
HKOJIOTHYECKUX MPOoOsIeM

B COXPAHEHHUH PACTUTEILHOI'O MUPA
3emIn.

OObsicHEHUE POJIA U 3HAYCHHS
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CHuHaHTpOMHBIE, COPHBIE PACTEHUSI.
Nutponyuentsl. Ilapku, neconapku,
CKBEpbI, 00TAHUYECKHE CaJIbl, JCHAPAPUH.
Ozenenenue. KoMHaTHbIE pacTeHUs,
IIBETOBO/ICTBO.

[TocnencTBust 1eATENbHOCTH YETIOBEKA

B 3kocucTteMax. OxpaHa paCTUTEIBHOTO
Mupa. BoccraHoBieHre YUCIEHHOCTH
penkux BUaAOB pacteHuit. Oco6o
OXpaHsieMbI€ IPUPOHBIE TEPPUTOPUU
(manee — OOIIT): 3amoBeTHUKH, 3aKa3HUKU,
HaIlMOHAJIbHBIC MTapKH, OMOC(epHBIC
3anoBeHUKU. OxpaHa pacteHuid. Pactenus
Kpacuou kuuru Poccuiickon denepanuu.
IKCKypcuu uau 6u0eoIKCKypcuu.
Pa3BuTHe pactuTeasHOro Mupa Ha 3emiie
(3KCKypcHsl B TTAJIC€OHTOJIOTHYECKUI

WJIA KpaeBeqUECKUN My3el).
Jlabopamopnsle u npakmuueckue
paoomeut.

N3yuenue ceabCKoX03sMCTBEHHbIX
PACTEHHI CBOETO PErHOHA.

N3yuenune copToBBIX 0OCOOEHHOCTEN

KYJIbTYPHBIX PACTEHHH B )KU3HU
YeJI0BeKa

KYJIbTYPHBIX paCTCHUH
Hroro gacos 110 Teme 3
OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOI' PAMME
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8 KIIACC

No
/1

HaunmenoBanue
pa3ziesioB U TeM
y4eOHOro rpeaMera

KommuectBo
qacoB

[IporpammHuoe conepkanue

OCHOBHBIE BUJIBI JICATEITHBHOCTH
oOyyJaronuxcs

1. I'pudbl 1 rpu6ONOa00HBbIE OPTraHU3MbI

1.1.

['pubs1 1
rpubonoao0HbIE
OpraHU3MBI

6

Muxkosnorust — Hayka o rpubax. O6mias
XapaKTEPUCTHKA TPUOOB.
Mopdonoruueckue 0COOCHHOCTH
BEreTaTUBHOTO Tena. [ udbl, MATICITHA.
Oc00EeHHOCTH CTPOCHHMS KIIETOK I'PHOOB.
CXO0JICTBO U pa3IN4us C paCTEHUSIMU

U )KUBOTHBIMU. [TuTanue rpubon
(cUMOUMOHTBI, canpoTPO(dbI, Mapa3uThI).

Pasmuoxenne rpu6oB. [1necHeBbie TPUOBL.

CpenoOHbIE U SITOBUTHIC TPUOBI.
3uromuiieTbl. OCHOBHBIE YEPTHI
OpraHM3aINH Ha IPUMEPE MyKOpa.

Ponw B mpupoe v ’KU3HU YEIOBEKa.
ACKOMMIIETHI UM CyMYaThie TPUOBI.
Oco0eHHOCTH CTPOCHUS

U KU3HENIEATETLHOCTH, PaCIIPOCTPAHEHUE
¥ 9KoJIornueckoe 3HaueHne. CTpoeHue Ha
npumMepe neHnnuuia. OHOKIETOUHBIC
ACKOMHUIIETHI — IPOXKH. Vconp30BaHme
JIpOACKEN MpH BbITIEUKE XJje0a.
[Tapasutnyeckue mpencTaBUTEIH

BrisiBneHre XapakTepHBIX PU3HAKOB
CTPOCHHUSI M KU3HEACITSIbHOCTH
rpudoB.

HccnenoBanue ctpoeHus
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
rpubOB; mpoiiecca pa3sMHOKEHUS
TPOXOKEN; CTPOSHUS TUIOIOBBIX TEI
HUIATIOYHBIX TPUOOB.

OOBbsicHEHUE CXOACTB U PA3NHUNN
rpuOOB C pAaCTEHUSIMU U )KUBOTHBIMHU.
Omnncanre MHOTOOOpa3us
3UTOMHIIETOB, ACKOMHIIETOB,
JUIIAMHUKOB, 0a3UTMOMUIIETOB

Ha MpUMeEpax TUIMHYHBIX
IIPEACTABUTENIEH.

BrisiBnenne ocoOeHHOCTEN CTPOSHUS
¥ KU3HEHHBIX IIUKJIOB IICEBIOTPUOOB.
Uccnenosanue crpoeHus

Y KU3HEHHOTO 1IMKJIa BO30OYyAUTENS
dburodropo3za kaprodens
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ACKOMUIIETOB (BO30YAUTENN CIIOPHIHBH,
napiiv, My4YHUCTOU POCHI U JIPYTHE) U BpE,
HAaHOCUMBIN UMU CEJIbCKOMY XO35IMCTBY.
bazuanomuiietsl. O01Ias XapakTepUCTHKA,
0COOEHHOCTH CTPOCHUS U Pa3MHOKECHHUSI

Ha MpUMeEpPE NUISATIOYHBIX TPUOOB. 3HAUCHUE
rpuOOB B MIPUPOJIE U B )KU3HU YEIIOBEKA.
CbenoOHbIE U STOBUTHIC TPUOBI.
[lapazutuueckuie npeacTaBUTEIN
0a3uaAMOMHUIIETOB (TOJIOBHEBBIE,
pKaBUUHHbBIC, HEKOTOPbHIEC TPYTOBBIE).
Mukopu3a u ee 3HaUEHUE.
['pubononobubIe opranu3mMbl. OCOOEHHOCTH
CTpOEHUS KJIETOK. OOMULIETHI.
[TapazuTnueckue npeacTaBUTeNn
OOMHIIETOB Ha puMepe PUTOPTOPHI.
OO6m1ast XxapakTepucTuKa
JMXEHU3UPOBAHHBIX TPUOOB (JIUILIAHUKY).
Ocobennoct MOPQOJIOTUH U
AHATOMUYECKOTO CTPOCHUS JTUITAaHHUKOB,
NUTaHUE U pa3MHOXKeHHe. MHOrooopasue
Y HKOJIOTUYECKHUE TPYIIIbI TUIIAHHUKOB.
3HavyeHuE JUIIAHUKOB B PUPOJIE

1 XO3IMCTBEHHOU JEeATEILHOCTH YEJIOBEKA.
NuaukaropHas poJib JTUIIANHUKOB.
JInmaiHUKN — MMOHEPHI PUPOAHBIX
COOOIIIECTB.
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Pounb rpu6oB B KpyroBOpOTE BELIECTB

B ’KocucteMe. Ponb rpuboB

B ITIOYBOOOPA30BAaHUU U 00ECIICYEHU N
IUI0JOPOAMS OYBBI. bosie3HETBOPHBIE
(mapasutuyeckue) rpudsl. Muko3sl. Mepsl
npo(UIaKTUKHA MUKO30B.
Jlabopamopnuie u npakmuuecxkue
paoomut.

N3yueHne ocoOEHHOCTEN CTPOCHHUS
IUIOZIOBBIX TE€J IUISAMNOYHBIX IPUOOB

Ha MUKPOCKOIIMYECKHUX MpernapaTax

U MYJISDKAX.

N3ydenue cTpoeHus MIECHEBBIX IPUOOB:
MYKOpa U MEHULIAIIA.

N3yuenue BiusgHMs BHEIIHUX (PAaKTOPOB
Ha IPOLECC PA3MHOKEHUS APOAOKEH.
N3yuenune cTpoeHus ¥ KU3HEHHOTO IIUKJIa
dbuTOhTOPHI HAa )KUBOM U TepOAPHOM
MaTepuaie.

N3yueHune cTpoeHus TUIIAHHUKOB

(Ha repbapHBIX 00pasmax)

HToro yacoB 1o teme

2. ’KuBoTHBIE

2.1

3oo050rus — HayKa
0 JKHUBOTHBIX

O6HII/I€ " CIICOHAJIBHBIC Pa31CJIbl 300JIOT'HH.

Kparkas ucropus pa3BUTHS 300JI0THH.
OO01ue 1 crienuaibHbIe METOIbI U3YUECHHUS
XKUBOTHBIX. CBSI3b 300JI0THH C APYTUMU

O3HakoMIIeHHE C 00bEKTaMU
M3y4EHUS 300JI0TUH, €€ Pa3/ICIaMHU.
PackpsiTe TEpMHUHOB Y IOHATUN
300JIOTUU: T€IbMUHTOJIOT U,
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Y HayKaMu, MEJUIIUHON U CEJIbCKUM
XO03SIMCTBOM. 3HAYECHUE 300JIOTUUECKUX
3HaHUMU 115 yenoBeka. [Ipodeccun
YEJIOBEKA, CBSI3aHHBIE C 300JIOTHEM.
Jlemoncmpayus NOPTPETOB YUEHBIX,
n300paxeHuid, MoJieel KUBOTHBIX,
MYJISIKY )KUBOTHBIX, BIIAKHBIX [TPENIapaTOB
U Jpyroe.

Jlabopamopnule u npakmuuecxkue
paoomut.

CocraBnenue pekoMeHaIui mo coopy
300JIOTUYECKUX KOJUTCKIIHM.

CocraBnenue onucanui npodeccui,
CBSI3aHHBIX C 300JI0TUEMN.

OO6mrast opranu3arys >KUBOTHOTO OPraHU3Ma

HSHTOMOJIOT U1, UXTUOJIOT U,
OPHUTOJIOTHS U Ap.

Y CcTaHOBJICHUE B3aUMOCBSI3U

C ApYTUMHU HayKaMHU.

[Ipumenenne OUOIOrMYECKUX
TEPMHUHOB U MOHATUI: 300JI0T U,
HKOJIOTHSI, STOJIOTUSI JKUBOTHBIX,
Majae0300JI0TUs U .

PackpeiTue ponu 3nanui

0 )KUBOTHBIX JIJI YEJIOBEKa.
[IposiBnenue nntepeca

K mpodheccusiM, CBI3aHHBIM

C U3YUYEHUEM >KHUBOTHBIX

(onmucanue podeccuii).
O3HaKOMIICHHE C OOIIUMU

Y CIIEIIUATbHBIMU 300JI0THYECKUMHU
METOJIaMU UCCIICIOBAHMUS.
[IpoBenenne HabmOACHUH

C ")KMBOTHBIMU: OIMCAHUE LICIICH,
BBIJIBUJKEHHUE TUIIOTE3
(mpenmnonoxeHui), moJrydyeHue
HOBBIX (haKTOB.

Onucanue v MHTEpIpETALU JaHHBIX
C LIEJILI0O 00OOCHOBAHUSI BLIBOJIOB.
OBnazeHue npueMaMu padoThI

¢ Omosiormueckoit nHpopmaIuen u ee
npeoOpa3oBaHue
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2.2 | OcobenHoctu
CTPOEHHUS ) KUBOTHOM
KJIIETKH

MHOrokneTo4HOCTh. TKaHH )KUBOTHOTO
opranusma. CtpoeHue u GyHKINU TKaHEH
KUBOTHOT'O oprann3Ma. Oprassl U CUCTEMBI
OpPraHoOB JKMUBOTHOI'O opraHnsma. @opma
T€Ja )KUBOTHOTO, CHMMETPHS TENA,
pasmepsl Tena.

Jlabopamopnuie u npakmuueckue
paoomut.

Hccnenoanue KIETOK TOJ MUKPOCKOTIOM
Ha BPEMEHHBIX MUKpOIIpenaparax.
CpaBHEHUE paCTUTENBHOMN U ) KUBOTHOM
KJIETOK.

N3yyeHne TkaHe! )KUBOTHBIX

HUccnenoBanne XUMUYECKOT'O
COCTaBa OpraHu3Mma.
BrisiBieHue cymecTBeHHBIX
IIPU3HAKOB )KMBOTHOU KJIETKHU.
Ornpenenenue 1o BHEIIHEMY
BUY (M300pakeHUAM

Y CXE€MaM) OpTraHOUI0B )KUBOTHOM
KJICTKH.

Onmcanue crpoeHus

Y KU3HEAEATEIbHOCTH
JKHBOTHOM KJICTKH.
HccnenoBanue nog MUKpOCKOIIOM
JKMBOTHBIX TKaHEH.

Y cTaHOBIIEHUE B3AaUMOCBSI3EN
MeXAy OCOOCHHOCTSIMU
CTpOEHUA U PYHKLMSIMU
TKaHEH.

YcTaHOBIIEHUE B3AaUMOCBSI3EN
OpPraHoOB U CUCTEM OpPTaHOB
KUBOTHOT'O OpraHu3Ma.
CpaBHEHME CTPOEHUSI OPTaHOB

Y CUCTEM OPraHOB KUBOTHBIX.
OObsicHEHUE TIPOIIECCOB
KU3ZHEIESITEIbHOCTH )KUBOTHBIX.
O3HaKkOMJIEHHE C YPOBHIMU
OpraHU3alUuH )KU3HU

NToro uacoB nmo teme
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3. CTpOGHI/Ie N AKU3HECACATECIbHOCTD }JKUBOTHOI'0 Opranm3ma
OpFaHI/IC}MeHHLIﬁ YPOBCHDb OPranu3aliuy )KU3HHU

3.1

[uranue
Y JKMBOTHBIX

3

IMumanue y yscueomupix. DTAIbl MUTAHUSL
y KUBOTHBIX. TUIBI MUTAHUS. DHIOIUTO3
v 3k301uTOo3. Kierounoe u nonoctuoe
nuieBapenue. [Ipoucxoxaenue
MUIIEBAPUTEIIBHON CUCTEMBI. DBOIIOLUS
MUIIEBAPUTEIIBHON CUCTEMBI. Paznenenue
MUIIEBAPUTEIIBHON CUCTEMBI HA OT/IEIIbI.
Oc00EHHOCTY MUTAHUS PACTUTETBHOSAHBIX
KUBOTHBIX. OCOOCHHOCTH TUTAHUS
XUITHBIX )KUBOTHBIX.

Jlabopamopnule u npakmuueckue
paoomut.

N3yyeHnne nutanus MpOCTEUILIETO

MIOJ MUKPOCKOTIOM Ha BPEMEHHBIX
MUKpOIpenaparax.

N3yuyeHnne nutaHus OTAEIBHBIX
IIPEICTABUTEIIEN PA3JIUYHBIX TPYIII
YKUBOTHBIX

3.2

Tpancnopt
y KMBOTHBIX

Tpancnopt y )XMBOTHBIX. TpaHciopTt

y cTpekaromux u ryook. ITonoctu tena

y KUBOTHBIX. [Iponcxoxaenue u crpoexne
NIEPBUYHOM MOJIOCTH. PazBuTne BTopuuHON
(LIe7TOMUYECKOM ) TTOJOCTH. DBOJIOIHS
IIOJIOCTEN TeJa y KUBOTHBIX. DyHKIIMN
IIEPBUYHOM U BTOPUYHOM MTOJIOCTH TEIA.

[IpumeneHre OMOIOTMYECKUX
TEPMHHOB U ITOHATHI: OTI0pa,
JBUKEHUE, TUTaHKE, UIIEBapEHUE,
JbIXaHKe, BIJICNICHNE, PA3MHOKEHHE,
pocCT, pa3BUTHE, Pa3APaAKUMOCTb,
HOBEJICHUE U JIp.

Onucanue ctpoeHus

Y JKA3HEIEATETbHOCTH JKUBOTHOTO
OpraHmsma: ornopa u JIBUKEHUeE,
NUTAHWUE U TTHILEBAPEHHE, IbIXaHUE
Y TPAHCIIOPT BEILIECTB, BbIJICICHHUE,
PETYJISIMS U TTOBE/ICHHUE,
pa3MHOKEHHUE, POCT U Pa3BUTHE.
OOBbscHEHNE IPOLECCOB
KHU3HEIEATEIIbHOCTH )KUBOTHBIX.
OO6cyxaeHue npuYuHHO-
CJIEICTBEHHBIX CBSI3EH MEXIY
CTPOCHHUEM U )KU3HENEATEIbHOCTBIO,
CTPOEHHUEM U Cpeioi 0OUTaHUS
KUBOTHBIX.

Ha6mronenus 3a nporeccamu
KU3HEACSITETbHOCTH KUBOTHBIX:
IBUKEHUEM, TUTAHUEM, JbIXaHUEM,
MOBEJIEHNEM, POCTOM U Pa3BUTHEM
—Ha MPUMEPE OJHOKIIETOYHBIX
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[IprurHBI BO3HUKHOBEHUS TPAHCIIOPTHOU
cucreMbl. PopMUpPOBaHUE KPOBEHOCHOMN
cucteMbl. ODyHKIIMU KPOBEHOCHOU CUCTEMBI.
3aMKHYTBIEC U HE3AMKHYThIE KDOBEHOCHBIE
cucteMbl. CBsA3b TUIIA KPOBEHOCHOM
CHCTEMBI CO CTPOCHHUEM MOJIOCTH Tea.
KpoBooGpamenue. Cepaie. IBostorus
KPOBEHOCHOW CHCTEMBI Y MIO3BOHOYHBIX
YKWBOTHBIX

33

Jpixanue
Y JKUBOTHBIX

JIpixanue y xKuBOTHBIX. Vcionb30Banue
KHCJIOPO/Ia )KUBOTHRIMU. b dy3usi.
JIpIxaHue MOBEPXHOCTHIO Tena. [lpixanue

y ABYXCJIIOWHBIX dKUBOTHBIX. DOpMUpOBaHUE
JbIXaTEJIbHBIX OPraHoB. /[pIxaHne B BOJIHOM
cpene. XKabpsol. JIpixaHue B Ha3eMHOM
cpene. [Ipixanvne npu nOMOIIM TPaxXeu.
Jlerkue. DBOJIOIUA ABIXAaTEIbHONW CUCTEMBI
y MO3BOHOYHBIX JKUBOTHBIX

3.4

Brinenenue
Y ’KUBOTHBIX

Brinenenne y uBoTHBIX. OCcMOC.
OcmoTtuueckoe gaBieHue. CTpoeHue
BBIICTTUTEIILHON CHCTEMBI Y )KUBOTHBIX.
DBOIOLUS BBIJICIUTEIbHON CUCTEMBI

y )KUBOTHBIX. BbIienuTenpHas cucrema
He(QpUINATBHOIO TUIIA.
[IporonegpuauanbHas BeIACIATEIbHAS
cucteMa. MertanedpuanaibHas
BbIJIeTIUTENbHAs cucTeMa. CBsi3b CTPOEHUS
BBIICJIUTEILHON CUCTEMBI C TUIIOM TOJOCTH

Y MHOTOKJIETOYHBIX KUBOTHBIX
(uH(py30pUU-TYyPenbKu, JapHUH,
JIOKJIEBOTO YEPBSI, MyPaBbs, PbIO,
BOPOHBI U JIp.).

WccnenoBanue noBeeHUS KUBOTHBIX
(oc, muen, MypaBbeB, PbIO, MTHII,
MJICKOTTUTAIOIIIHX )

U (popmyrpoBaHUe BHIBOJOB

0 BPOKJIEHHBIM ¥ IPUOOPETEHHOM
MIOBEJICHUH.

OO6cyxaeHne pa3BUTH TOJIOBHOTO
MO3Ta MO3BOHOYHBIX JKUBOTHBIX

Y BOSHUKHOBEHUS HHCTHHKTOB
3a00ThI O TIOTOMCTBE.

N3ydenne ctpoeHus Si1a v pa3BUTHS
3apoAbllIa KypHIIbL.

Onucanrie OCHOBHBIX ITAIOB
OHTOTEHE3a.

PackpsiTie MexaHu3ma
CaMOBOCIIPOU3BEHHUS KJIETOK,
CYILIHOCTH MHUTO3a U ME103a
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Tena. BelaenuTenpHble CUCTEMBI aKTUBHOTO
Tumna. ManbnurueBbie COCyIbl. DBOJIOIUS
IIOYEK Y MO3BOHOYHBIX JKUBOTHBIX

3.5 | Onopa u ABUKEHHE Y
YKUBOTHBIX

Onopa u ABMKEHUE Y KUBOTHBIX. Opranbl
JIBWKEHHUS y KIETKU. [ mapocrtaTuueckui
ckenet. HapyxHbiil ckenetr. BHyTpeHHUM
ckeneT. DOpMUpPOBAHUE PBIYAXKHBIX
KOHEUYHOCTEW, PAaBUJIO pblyara. BOJIIOLUS
ONOPHO-/IBUTATEIIbHON CUCTEMBI

y TTO3BOHOYHBIX )KUBOTHBIX. CTpOEHUE
MbII. JIBuxenue B Bojie. I imaBanue.
BritankuBaromias cuna. IlnaBaTennHbie
my3bIpu. [IBIJKEHNE B HA36MHO-BO3 Ty IITHOM
cpene. [loner. [lonpemHuas cuna.
Paznuunbie TUNBI TONIETA

3.6 | Perynsius
JKU3HEEATEILHOCTHU
y )KUBOTHBIX

Perynsiuus xu3HeneaTeIbHOCTH

y ’KUBOTHbIX. HepBHas u rymopanbHas
perymsiius. OcOOEHHOCTH HEPBHOM
perynsiiuu. Jluddys3Has HepBHas cucrema.
Ianrnuu. LentpanbHas u nepudepudeckas
HepBHas cuctema. Lledanuzanus.
DBOJIIOLMSA HEPBHOW CUCTEMBI

y TO3BOHOYHBIX KUBOTHBIX. [ 'OpMOHaIbHAS
perymsinus. OcoOEHHOCTH TOPMOHAIBHOM
perynsunu. [Ipumepsl HepBHOU

Y TOPMOHAIBHOM peryJIliU

HToro yacoB 1o teme

18
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4. PazHooOpa3ue ’KHBOTHbBIX

4.1 | AByxciouHbIe Tun Crpekatoniue, BrisiBiieHME XapaKTEpHBIX
U TPEXCIIOUHBIC win Kuimeynomnonoctaeie. OcoOEHHOCTH MPU3HAKOB, CTPEKAIOIIUX:
YKUBOTHBIE U UX KJIETOYHOM OpraHu3aliu. DIUAEPMHUC CIIOCOOHOCTH K pereHepalnu,
OCOOEHHOCTH. u ractpojaepmuc. CTpekaTeabHbIE KIETKU. MOSIBJICHHE HEPBHOU CETU
JIByXCIIOlHBIC JKW3HEHHBIN LUK CTPEKAIOIINX. U B CBSI3M C ATUM PEIIEKTOPHOTO
YKUBOTHBIC dopmupoBaHue Meay3bl. JKU3HEHHBIN LIUKI | IOBEJACHUS U JP.
CUU(POUTHBIX U TUAPOUTHBIX METY3. YcranaBiauBaHUE B3aUMOCBS3U
Kopamnnsl. MEKTy 0COOCHHOCTSIMU CTPOEHUS
Jlabopamopnuie u npakmuueckue KJIETOK T€JIa CTPEKAIOIINX U UX
paoomeul. byHKIMSIMU.
N3yuenue crpoenus u xu3HenesaTenabHocTu | PackpsiTre ponu 6ecnooro
TUPHI. Y TM0JIOBOT'O PA3MHOKEHHUS B )KU3HU
N3yueHne XMuMHUYECKOro COCTaBa CKeJieTa CTPEKAIOIIHNX.
KOJIOHUABHBIX KOPAJIJIOBBIX MOJUIIOB OObsicHEHNE 3HAYCHUSI CTPEKAIOIIUX
B MIPUPOJIC U JKU3HU YEJIOBEKa.
UccnenoBanue cTpoeHus,
NEePEBIKCHUS U TUTAHUS THAPBI
4.2 | TpexcrioiHbie DopMHUPOBAHUE MOJIOCTH TENA. BrIsiBIeHHE XapaKTEPHBIX TPU3HAKOB
YKUBOTHBIC OcobenHocty v GyHKIIUYA BTOPUIHOM TPEXCIOUHBIX KUBOTHBIX.

1oJ0CTH Tena. OpraHbl BbIACICHUS
poTOHEPUANU U METaHEDPUIUH.
OOmmii IIaH CTPOSHUS TPEXCIONHOTO
AKUBOTHOr0. OCOOEHHOCTH OpraHu3aluu
TPEXCIIOMHBIX )KUBOTHBIX. bunarepanbHas
(IBYCTOPOHHSISI) CHMMETpPHUSI.
[lepBUYHOPOTHIEC )KUBOTHBIEC.

HccnenoBanue nMpu3HaKoB
IPUCTIOCOOIIEHHOCTH K CpeJie
0OUTaHUS TPEXCIONHBIX )KUBOTHBIX,
apryMEHTHPOBAaHUE 3HAUCHHUS
IPHUCTIOCOOJIEHHOCTH
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TpoxodopHbie )kuBOTHBIE. JIuHsIOIINE
KUBOTHBIEC. BTOPUYHOPOTHIE )KUBOTHBIE

4.3 | Tun ILnockue yepBu Oco0eHHOCTH OpPTaHU3aINH TUIOCKUX BrisiBI€HNE XapaKTEPHBIX TPU3HAKOB
YepBEH Ha MPUMEPE MOJIOYHOM TIJIAHAPHH. TUIOCKHUX YEPBEM.
CrpoeHue MOKpOBOB U KOKHO-MYCKYJIBHOIO | Onpe/iesieHre 1Mo BHEIIHEMY BUTY,
Mmemka. [lapenxuma. Ctpoenue CXEMaM U OINHUCAHUSIM
MUIIEBAPUTEIILHOM, BBIJICIIUTEILHON MPEICTABUTEIICH TNTIOCKUX YEPBEH.
u HepBHOMU cucteM. [Ipucnocobnenue HccnenoBanue nmprusHakoB
IJIOCKUX YEPBEU K MApa3UTU3MY. MPUCIIOCOOJICHHOCTH K Cpefie
Cocanbuyku. JKU3HEHHBIA LUK 0o0UTaHUS TTIOCKUX YEPBEH,
IIEYCHOYHOI0 CocaIbIMKA. JIEeHTOUHBIE apryMEHTHUPOBAHHUE 3HAYCHUS
yepBU. JKU3HEHHBIN UK MIHPOKOTO IPUCTIOCOOTIEHHOCTH.
JIEHTEela U ObIYbEro (CBUHOTO) IIEITHS. AHaM3 ¥ OllcHUBAaHUE BIIUSIHUS
Jpyrue npencraBuTeny mapasuTHIeCKuX (baKkTOpOB prCKa Ha 3I0POBbE
miockux 4yeppel. [Ipodunakrrka YeJI0BeKa, MPEYIPEKICHUE
3a0051€BaHUH, BBI3BIBAEMBIX IIJIOCKUMU 3apa)K€HUS TTIOCKUMHU YE€PBSIMU
YEPBAMH.
Jlabopamophuvle u npakmuuecxkue
paoomut.
N3yueHune Ku3HEAEATENbHOCTH, BHEIIIHETO
Y BHYTPEHHETO CTPOECHUS TPECHOBOIHBIX
TUIOCKUX YEPBEM.
N3yueHne cTpoeHus napa3uTUHIECKUX
IJIOCKUX YEPBEHN Ha BIAXKHBIX IIpenapaTax

4.4 | Tun Kpyribie yepBu OcoOeHHOCTH OpraHu3aIuu KPYTJibIX BrisiBiieHME XapaKTEpHBIX MPU3HAKOB

yepBeld. CTpOEHHE KPYTJIIbIX YEepBEU
Ha IIPUMEPE YEII0BEYECKON aCKAPUBL.

KPYIJIbIX YE€pPBEU.
OrnpeneneHue no BHEITHEMY BHTY,
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[ToKpOBBI U KOKHO-MYCKYJIbHBIN MEIIOK
Hematos. JIuapka. CTpoeHue

U (YHKITMOHUPOBAHUE CUCTEM OPTaHOB
HeMaToI. JKU3HEHHBIN [IUKJI YEJTOBEUECKOUN
acKapu/bl.

Jlabopamophule u npakmuueckue
paoomeot.

N3yyeHne cTpoeHus 4eI0BEUECKOM
(cBUHOI) acKapuabl

cXeMaM M OIUCaHUSIM
IIPEACTABUTEINIEU KPYTJIIBIX YEPBE.
HccnenoBanue npu3HaKkoB
MPUCTIOCOOJICHHOCTH K Cpejie
oOUTaHUs y KPYTJIBbIX YepBeil,
apryMEeHTHPOBAHHUE 3HAYEHUS
NpUCIOCOOICHHOCTH.

AHanu3 v OlLICHUBAHUE BIUSHUS
(hakTOpOB pHCKa Ha 3I0POBbE
YeJI0BeKa, MpeynpeKIeHUue
3apa)kK€HUs1 KPYTIibIMHU YEPBIMHU

4.5

Twun Kospuateie
4epBU

Oco00EeHHOCTH OpraHU3aALMK KOJbYAThIX
YepBeU Ha IIPUMEPE T0XKIAEBOIO YEPBS.
CrpoeHne NOKpOBOB U KOKHO-MYCKYJIBHOTO
Menika. Opranusanus MOJIOCTH TeA.
CrpoeHne nuieBapuTEIbLHOM,
KPOBEHOCHOW, BBIJICIIMTEIIbHON U HEPBHOM
cucreM. Pa3MHOXKEHNE KObYATBIX YEPBEU.
Pa3nooOpa3ue Koab4aThiX YepBEu.
Jlabopamophuvle u npakmuueckue
paoomut.

N3ydeHne BHEMIHETO U BHYTPEHHETO
CTPOEHUS JOXKIEBOTO YEPBSI.

N3ydenue BHEIIHETO U BHYTPEHHETO
CTPOCHUS MEIULIMHCKOW MHUSIBKU.
N3ydenue cTpoeHnsI MHOTOIIETUHKOBBIX
yepBen

BrisiBneHue xapakTepHbIX MPU3HAKOB
KOJIBYATBIX YEPBEH.

OnpeneneHue No BHEIITHEMY BULY,
CXEMaM M OMUCAHUSIM
MIPEICTABUTEIIEN KOJIbYATHIX YEPBEU.
HccnenoBanue nmprusHakoB
MPUCTIOCOOJICHHOCTH

K CpeJie OOMTaHus y KOJIbYaThIX
YyepBeH, apryMEHTUPOBAHUE
3HAYEHUS MPUCTIOCOOJIEHHOCTH.
Uccnenosanue peduiexcon
JIOKJIEBOTO YEPBSI.

O6ocHOBaHME POIH YEpBEH

B MTIOYBOOOPA30BaHUU
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4.6 | Tun Moutrocku 3 Oco0eHHOCTH OpPTaHU3aIMH MOJUTFOCKOB. OnucaHue BHENTHETO U BHYTPEHHETO
CrpoeHue Tenia MOJUTIOCKOB. Pemykius CTPOEHHUS MOJUIKOCKOB, IPOLIECCOB
LEIIOMUYECKON MOJIOCTH: ITPUYNHBI KUA3HEAEATEIIbHOCTH.

v nocyueacteus. DopMupoBaHHE MAHTUWHON | Y CTaHOBIICHUE B3AUMOCBSI3H
MOJIOCTH U pakoBUHBI. CTpoeHue CTpOEHHUA U 00pa3a KU3HU
U (YHKIIMOHUPOBAHUE CUCTEM OPTaHOB C YCJIOBUSIMU OOUTAHUS HAa IPUMEPE
MOJITIOCKOB. Pa3zHO00Opasue MOJUTIOCKOB. npeAcTaBUTeNe Thuna MoJUTIOCKH.
JIBycTBOpYaThIE MOJUTFOCKU. bproxoHorue Habnronenue 3a nutanuem
MOJUIFOCKH. ['0JI0BOHOTHE MOJUTFOCKH. OpIOXOHOTHUX U JIByCTBOPUYATHIX
Jlabopamopnuie u npakmuueckue MOJUIFOCKOB B IIKOJIBHOM aKBapuyMe,
paoombul. ONPEAECTICHUE TUTIOB MTUTAHUSL.
N3ydeHune BHEIIHETO U BHYTPEHHETO UccnenoBanue pakoBuH 0€33y0KH,
CTPOEHMUS IBY CTBOPYATOIO MOJIJIFOCKA. NEPJIOBUIbI, IPYJOBUKA, KATYIIKH,
N3yyeHne BHEIIHETO U BHYTPEHHETO parnasbl U Ki1acCupUIMpOBaHUE
CTPOEHHUS OPIOXOHOIOr0 MOJUTFOCKA. PAKOBUH IO KJIaCCaM MOJIJTFOCKOB.
N3ydeHne BHEIHETO U BHYTPEHHETO Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKTY
CTPOEHUS TOJIOBOHOTOT'O MOJLIFOCKA. paccesieHleM U 00pa3oM KU3HU
N3yyeHune cTpoeHust paKOBUH MOJUTKOCKOB MOJLUIFOCKOB.

OO6ocHOBaHME POJTU MOJUTIHOCKOB

B [IPUPOJIE U XO3SIMCTBEHHOU

eI TSIILHOCTH JIOJEH.

AprymMeHTUpOBaHHUE MEP IO OXpPaHe

PEOKHUX BUJIOB MOJLTFOCKOB

4.7 | Tun UnenucroHorue 12 OcobeHHOCTH OpraHu3alu BrisiBiieHME XapaKTEpHBIX MPU3HAKOB

yieHucroHorux. Ilman CTpOCHUA
YICHHUCTOHOI'OI'O 2 KMBOTHOTO. PGI[}IKLII/IH
BTOpI/I‘{HOﬁ IMOJIOCTH TCJId. IPUYINHBI

MPECTaBUTEIICH TUIIA
YJ1eHUCTOHOTHE.
OnucaHue NpecTaBUTENE KJIaccoB
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v nocneacTsus. Paznenenue rena

Ha oTAeIbl. KOHEUHOCTH YI€HUCTOHOTHX.
Crpoenue 1 pyHKIIMOHUPOBAHUE CUCTEM
OpraHOB WIEHUCTOHOTUX. Opransl 4YyBCTB
YIEHUCTOHOTUX. OCHOBHBIE TPYIIIIBI
YJIEHUCTOHOTUX.

Kiacc Pakoobpasnsie. CTpoenue

1 MOp(OJIOTHs paKoOOpa3HBIX HA PUMEpE
peuHoro paka. Paznoo6pasue
PaKooOpa3HbIX.

Kiacc ITaykoo6pa3zubie. CTpoenue

1 MopdoJIorus MaykooOpa3HbIX Ha IPUMEpPE
nayka-kpecroBuka. Paznoobpasue
ayKoOOpa3HbIX.

Kitacc Hacekomble. CTpoeHue 1 BHEIHSA
Mop@dororus HacekoMmbix. Koneunoctu

Y POTOBBIE alnapaThl HACEKOMBIX.
JKU3HEHHBIN LIMKII HACEKOMBIX.
Hacekomble ¢ HEMOJTHBIM MTPEBPAILICHUEM.
Hacekomsble ¢ IOJIHBIM IIPEBPALLIEHUEM.
Kyxonka. OCHOBHBIE OTPSAbI HACEKOMBIX
C HEIOJHBIM MPEBPAIICHUEM:
[Ipsamoxpsuibie, [lomyKEeCTKOKpBLIBIE,
B u ITyxoenpr. OTpsiabsl HACEKOMBIX

C TIOJIHBIM MPEBPALLEHUEM:
XKectkokpbuibie, [lepenonyaTokpbLIbIe,
JIBykppuible, Yenryekpouibie,

bnoxu.

(PaxooOpasnrie, [laykooOpasneie,
Hacexombie) mo cxemam,
N300paXEHUSIM, KOJUICKITHASIM.
HccnenoBanue BHETHETO CTPOCHUS
MaNCKOro KyKa, OlHCaHue
O0COOEHHOCTEM €ro CTpOeHUs KaK
IIPEICTaBUTEIIS KJIacca HACEKOMBIX.
OO6cyxaeHune pa3HbIX THIIOB
Pa3BUTHS HACEKOMBIX

C UCITIOJIb30BAHUEM KOJIJIEKIITMOHHOTO
Martepualia Ha mpuMepax 06abouku
KaITyCTHUIIbI, PHDKETr0 TapakaHa u
., BBISIBJICHHE TIPU3HAKOB CXOCTBA
U pa3IAYus.

Y cTaHOBIIEHUE B3aUMOCBSI3U
CTpOEHHUA U 00pa3a KU3HU

C YCIIOBUSIMH OOWTAHMS Ha IIPUMEpe
IpeICTaBUTENCH KJlacca HACEKOMBIX.
OO6cyxaeHne 3aBUCUMOCTH 3JI0POBbSI
YeJIOBEKa OT YWICHHUCTOHOTHX
—TIEPEHOCYNKOB HH(PEKITMOHHBIX
(kemieBo# HHIIEPATHUT, MATSIPUS U
JIp.) ¥ Tapa3uTapHbBIX (YECOTOYHBIN
3yJIeHb U JIp.) 3a00JICBaHUM, a TAKKE
OT OTPABJICHUS SITIOBUTHIMU
BEIIECTBAMH (TapaHTYJI, KapaKypT

u ap.).

Onucanue MHOrooOpa3us
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Jlabopamopnuie u npakmuueckue
paoomut.

N3y4eHne BHEIIHETO CTPOEHUS

Y KOHEYHOCTEN pakoOOpa3HbIX.

N3y4eHne BHYTPEHHETO CTPOCHHUS
paxoobpazHoro.

N3yuenue crpoeHust poTOBOTO armapara

Y KOHEYHOCTeW HacekoMmoro. M3yuenne
BHYTPEHHETO CTPOEHUSI HACEKOMOTO.
N3y4eHne BHEIIHETO CTPOCHUS U OHOJIOTHH
HACEKOMBIX Pa3HbIX OTPSIOB.
Onpenenenue npeacTaBUTeNe pa3InyHbIX
OTPSIIOB U CEMEUCTB HACEKOMBIX

C UCI0JIb30BAHNEM OIpEEINUTENIEH

YJIEHUCTOHOTHX.

OO0bsicHEeHUE 3HAUYCHUS
YJICHUCTOHOTHX B TIPUPOJIE U )KU3HU
YeNoBeKa.

Ognagenue npuemMaMu paboThl

¢ Ouosiornueckoil nHMopmanuen u ee
npeoOpa3oBaHue

4.8

Tun XopaoBbie

Oc00EHHOCTH OpraHU3AINH XOPIOBBIX
KUBOTHBIX. [[pr3HaKK XOPIOBBIX
YKUBOTHBIX: TJIOTKA C 5Ka0EPHBIMHU LIEIISIMHU,
Xopja, HepBHAs TPyOKa, YHIOCTUIIb,
MOCTHATAIBHBIN XBOCT. [Ios10CTh TENA
XOPJIOBBIX KUBOTHBIX.

[Toxrun I'onoBoxopaoBeie. CTpoeHue

U )KM3HEJEATEIbHOCTD JIAHIIETHUKA.
Jlabopamophuie u npakmuueckue
paoomeot.

N3yuenune BHENTHETO ¥ BHYTPEHHETO
CTPOCHUS JIAHIIETHUKA Ha (PUKCUPOBAHHBIX
npernaparax

OnucaHne CTpOEHUS U IPOLIECCOB
YKA3HEIESITEIbHOCTH KUBOTHBIX
rPyNIl aHAMHUM U aMHUOT.
BrisiBeHrE XapaKTepHBIX MPU3HAKOB
CHCTEMATHYECKUX I'PYIIIT XOPAOBBIX.
Hccnenoanue cTtpoeHus JIaHIIETHUKA
Ha FOTOBBIX MUKPOIIpENnapaTax.
Onucanre MHOro00Opa3us >KUBOTHBIX
Thna XOopAOBbIE.

HccnenoBanue cTpoeHUs JTAHIETHUKA
Ha FOTOBBIX MUKPOIIpEnaparax
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4.9

Paznoo6pasue
U 3BOJIIOLIHS
MIO3BOHOYHBIX
JKUBOTHBIX

OO6mwmit 0630p CTPOCHUS U PA3BUTHS
MO3BOHOYHBIX JKUBOTHBIX.

dopmupoBanue ckenera. Koctu u xpsiu.
Otaensl Tenla MO3BOHOYHBIX KUBOTHBIX.
BucuepanbHblii ¥ TYJIOBUIIHBIN OTAEBI.
OcCHOBHBIE TPYNIIbI TO3BOHOYHBIX
KUBOTHBIX. becuentocTHbIC U
YenocTHOpPOTHIE. JKabepHble AyTH,
dbopMupoBaHUE YETIOCTEH.

OCc00EHHOCTH CTPOEHHUS CUCTEM OPTraHOB
MO3BOHOYHOTIO )KUBOTHOTO. [losiocTh Tena.
[MumeBaputensHas cucteMa. KpoBeHocHas
cucrema. /lprxaTenbHas cuctema.
MertanedpunuanbHasi BIICTUTEIbHAS
cuctema (rouku). Hepsuas tpyOka. OTnemns
HEPBHOW CUCTEMBI

Onucanue CTpPOSHUS U MPOLIECCOB
KU3ZHEAEATETbHOCTH MO3BOHOYHBIX
YKUBOTHBIX.

BrisiBneHrEe XapaKTEpHBIX MPU3HAKOB
MO3BOHOYHBIX

4.10

Hanxiacc PeiObt

Oco0eHHOCTH CTPOEHUS U OpraHu3aluu
pBIO Ha mpuMepe peyHoro okyHs. Yenrys
pb10. Ckenet pe16. CTpoeHue
NUIIEBAPUTENBHON, KPOBEHOCHOM

U BBIICIUTENBHOM cucTeM. JIpixaHue y pbIO.
KaOpsl pbIO U sxa0epHBIi anmapar.
Hepshas cucrema pb16. Opranbl 4yBCTB
pbIO. bokoBas iuHUS. XPSIIEBbIE PHIOBI.
Oco0eHHOCTH CTPOEHUS

U KU3HEIeATeNbHOCTH. KOCTHBIE phIObI.
Jlyuyenepsle U jonacTenepblie phiObl.

HccnenoBanue BHELIHETO CTPOECHHUS
pBIO Ha IPUMEPE JKUBBIX OOBEKTOB;
BHYTPEHHETO CTPOEHUS PbIO

Ha BJIIAKHBIX ITpenapaTax.
BrisiBneHNE XapaKTEpHBIX IPU3HAKOB
KOCTHBIX PBIO.

Y cTaHOBIIEHUE B3aUMOCBSI3H
BHEIITHET0 CTPOEHUS U CPE/IbI
oOurtanus pb10 (oOTekaemas popma
TeJa, HaJTUIUe CIIU3U U JIp.).
Onuncanue mIaBaTenbHOTO My3bIps
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Jlabopamopnuie u npakmuueckue
paoomut.

N3ydeHne BHEIIHETO U BHYTPEHHETO
CTPOEHUS PHIOBI.

N3ydeHnue ckenera KOCTHBIX U XPSIIEBbIX
pBIO.

N3yuenune paznooOpazus psIO.
Omnpenenenre Bo3pacTa peiod Mo Yerrye

pBIO KaK rUAPOCTATUYECKOTO OpPraHa.
OO0BsicHeHNE MEXaHU3Ma
TIOTPYKCHHSI ¥ BCTUTBITHS PHIO

B BOJHOM Cpeie.

Onucanne MHOTOOOpa3us poIo.
O6ocHoBaHME PO PBHIO B IPUPOIE
¥ JKA3HH YEJIOBEKA.

Onucanue SKOJTOTUIECCKUX TPYIITT
pBIO.

AprymMeHTHpOBaHHE OCHOBHBIX
NIPaBWJI TIOBEJICHUS B TIPUPOIE

IIPHU JIOBJIE PHIOBI (BpeMsi, MECTO

u ap.).

Onwucanvie 3HaYCHUS PHIO B PUPOJIC
Y J)KU3HH YeJI0BEeKa

4.11

BrIxo 103BOHOYHBIX
Ha cyury. AMpuoum,
WIA 3€MHOBO/HEIE

[IpennochuIku BBIXOJA MO3BOHOYHBIX

Ha cymry. GOpMHUpPOBAHUE PBHIYAKHON
KoHEeYHOCTH. OCOOEHHOCTH CTPOEHUS

U opranu3anuu ampuoOuii Ha MpuUMepe
TpaBsiHOM JsArymku. Ckenet ampuouii,
OTJeNbl T03BOHOYHMKA. [IuieBapurenbHas
cucrtema y ampuouii. CtpoeHue
KPOBEHOCHOM CUCTEMBI U pa3/ieJIeHUE KPOBU
y ambubuit (apTepruanbHbIA KOHYC).
Jlpixanue y aM(puOuii, posiab 4eIOCTHOTO
anmapara. KoxxHoe apixanue.
dopMupoOBaHUE TYJIOBUIIHBIX TOYEK U UX

BrisiBneHne XxapakTepHbIX IPU3HAKOB
IIPECTABUTEIIEN KJlacca
3eMHOBO/IHBIE.

HccnenoBanue ckenera JAryIIKY.
BrisiBnenue uept
IPUCTIOCOOIEHHOCTH 36 MHOBO/IHBIX
KaK K Ha3€MHO-BO3yITHOM,

TaK U K BOJIHOUM cpelie 0OUTaHMUs.
Onuncanue npeacTaBuTeNen Kiracca
10 BHELTHEMY BU]TY.

OO6ocHOBaHME POJIU 36MHOBOTHBIX
B MIPUPOJIE U KU3HU YEIOBEKA.
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ocobennoctu. HepBHas cucrema. Oprasi
qyBCTB. JKM3HEHHBIN UK aM(pUOuii.
I'onoBactuk. Heorenus y ampuduit

u perynsuus Mmeramopgdo3a. OCHOBHbIE
rpynmbl aMmpuoOwii.

Jlabopamopnuie u npakmuueckue
paoomut.

N3ydeHne BHEIIHETO U BHYTPEHHETO
CTPOEHUS JISATYIIKH U TPUTOHA.
N3yyenune ckenera JATYIIKHA.
N3yuenne nHAUBU Ty TBHOTO Pa3BUTHS
3€MHOBOJ/IHOTO

ApryMeHTHPOBaHHUE MEP I10 OXpaHe
pEIKUX BUI0B 3€MHOBOIHBIX

4.12

AMHHOTBHI.
Pentunum, nnun
[Ipecmbikarommecs

[IpucnocoOaeHust HO3BOHOYHBIX JKUBOTHBIX
K Pa3BUTHIO Ha CyIIE. 3apO/bIIIEBbIE
0007109k 1 UX GyHKIUU. OCOOEHHOCTH
CTPOEHUS U OpPTraHU3ALMH PENTUINI

Ha IPUMEPE MPBITKOM SIILIEPULIBI.
Oco0eHHOCTH CKeJIeTa U KOHEYHOCTEH
pentunuid. ['pynHas knerka. JBukenue y
pentuiui. [IumesapurensHas cucrema.
Kposenocnas cucrema. Kpyru
KPOBOOOpAILICHUS U pa3/ieJIeHue KPOBU

B JKEJIyJJOUKe cepana. J[pIXxaHue penTuiinm.
@opMUpOBaHUE TA30BbIX MMOYEK U UX
ocobennoctu. HepBuas cucrema. Opransi
4yyBCTB. Pa3MHOX€EHUE U pa3BUTHE
pentuinii. OCHOBHBIE TPYIIIBI PENTUIIUN.

BrisiBeHre XapaKTepHBIX MPU3HAKOB
IIPECTABUTEIIEN KJlacca
[Ipecmbikaromumecs.

Onucanue yepT NpUCIOCOOIEHHOCTH
MPECMBIKAIOLIUXCS K BO3TYIITHO-
HAa3€MHOMU Cpefe.

CpaBHEHHE 36MHOBOJHBIX

Y IPECMBIKAOIINXCS TTO BHEILIHUM

Y BHYTPEHHUM MPU3HAKAM.
O06ocHOBaHKE OIPAaHUYEHHOCTH
pacrnpocTpaHeHUs 3€MHOBOJIHBIX

Y TIPECMBIKAIOIIUXCS B IPUPOJIE.
Onucanue MHOrooOpasus Kjiacca
[Ipecmbikarommxcs.

Onpenenenue ponu
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Jlabopamopnuie u npakmuueckue
paoomut.

N3yuenune BHENTHETO U BHYTPEHHETO
CTPOCHHSI SILIEPHIIBI.

N3ydenue ckenera AmepuLbl.
N3ydenne paznoodpazus
MIPECMBIKAIOIIUXCS

IIPECMBIKAIOLIMXCS B IPUPOJIE

Y ’KU3HU YEJIOBEKA.
AprymMEHTUPOBAHUE MEP 10 OXPAHE
penkux BuaoB lIpecMbikaromuxcs

4.13

[TTrmer

Oco0eHHOCTH CTPOEHUS U OpraHUu3aluu
OTHUIL HA IPUMEPE CU30T0 TOTyOs.
[TpucnocoOaeHust NTULL K TTOJIETY.

[Iepps. Pa3Butue niepa, CTpyKTypa MephEB.
Tuns! nepbeB. OCOOEHHOCTH B CTPOSHUH
ckeinera. LleBka, npsikka. PopMupoBaHue
Kkuisi. OCOOEHHOCTH CTPOEHUS
NUIIeBApUTENBHON cucTteMbl. CTpoeHue
KPOBEHOCHOU cucTeMsl. Paznenenue
KpoBH B cepaue. Kpyru kpoBooOpaiuenus
y ntui. OCOOEHHOCTH JIbIXaTeIbHON
cucTeMsl. Bo3nyHbIe MEIIKH

U apaOponxu. MexaHu3Mm JBOIHOTO
npixanus. CTpoeHrne HEPBHOM CUCTEMBI.
PasButne Mo3xkeuka. OpueHTanus NTUL.
Oprasnsl 4yBCTB. BelgenurenbHas cuctema.
Pazeutne ntuu. Crpoenue sina.
dopMupOBaHUE AUIIEBBIX 000TOUEK.
IToBenenue ntui. TokoBaHue.
dopMupoBaHHUE THE3 .

OnucaHre BHEIIHETO U BHYTPEHHETO
CTPOEHUS, TPOLIECCOB
KU3ZHENIEATETbHOCTH MTHII.
HccnenoBanue BHEIIHETO CTPOEHUS
NTHUI] HA pa3aTOYHOM MaTepuane
(mepbsi: KOHTYpPHBIE, ITYXOBBIE, MTYX);
0COOEHHOCTEH CTpPOEHUSs CKeeTa
ITHII.

OOGcyxaeHue 4ept
MPUCTIOCOOJICHHOCTH IITHUII K TTOJIETY.
O06ocHOBaHME CE30HHOTO MTOBEACHUS
TITHII.

CormnocraBieHue CUCTEM OPraHOB
MIPECMBIKAIONIUXCS U TITHII,
BBISIBJICHUE OOIIIUX YEPT CTPOCHUSI.
OnucaHne 5KOJI0THYECKUX TPy
TITHII.

O6ocHOBaHKE PO MTHUI]

B MIPUPOJIE U KU3HU YETIOBEKA.
Onucanue Mep 1o OXpaHe MTHII.
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Jlabopamopnuie u npakmuueckue
paoomut.

N3yyeHne BHENIHETO U BHYTPEHHETO
CTPOECHHUS NTUL.

N3ydenue ckesera NTUlLIbL.

N3ydeHue BHEMIHETO CTPOCHUS U IEPHEBOTO
MOKPOBA ITHII.

N3yuenue crpoenus siila nTuil.
Onpenenenre NTUIl ¢ UCITOIb30BAaHUEM
OIPEIETIUTEIICH

OBnaneHue npuemMamu paboThl
¢ Onosornyeckoi HHPpopManuen
U ee mpeoOpa3oBaHue

4.14

Miekonuraromniue

Oco00EeHHOCTH CTPOEHHUS U OpraHu3aluu
MJIEKONUTAIOLIMX HA IPUMEPE JOMOBOM
MbI. @opmupoBanue mepctu. CTpoeHue
BoJioca. Tumsl Bosioc. CalibHBIE U TIOTOBBIE
xene3bl. CKeNeT MICKOTMUTAIONTUX.
OcoOeHHOCTH CTPOEHUS CKeJleTa
KOHe4YHocTe. 3yOoHas cuctema. CBsi3b
3yOHOM CUCTEMBI C TUIIOM NMUTAHUS.
Pa3nooOpa3ue 3yOHBIX CUCTEM.
[InmeBapuTenpHas cucremMa
MieKkonuTaomux. OCOOEHHOCTH CTPOCHHUS
MUIIEBAPUTEIIBHON CUCTEMBI

y PaCTUTENBHOSTHBIX MIICKOTTUTAOIIHX.
Ctpoenue kpoBeHOCHOU cucteMbl. Kpyru
KpoBOOOpaieHus. J{pixaTeapHas cucteMa.
CrtpoeHue erkux, aabBEOISIPHOE JbIXaHUE.
Huadparma. TynoBUIITHBIE TOYKU

BrisBiieHre XapakTepHBIX MPU3HAKOB
YKUBOTHBIX KJ1acca MIeKONUTaroIIHe.
HccnenoBanue oco0eHHOCTEN
CKeJleTa MIIEKOIUTAIOLIX;
0COOCHHOCTEH 3yOHOM CUCTEMBI
MJIEKOTIUTAIOIIUX.

Y cTaHOBIIEHUE B3aMOCBS3EM MEXK Y
Pa3BUTHEM T'OJIOBHOTO MO3Tra
MJICKOTTUTAIONTNX M UX TTOBEIACHUEM.
KnaccudumnupoBanue
MJIEKOMUTAIOLIUX IO OTPSIaM.
BrisiBiienue uept
MPUCTIOCOOJICHHOCTH
MJICKOTTUTAIOLIUX K CpeJie OOUTAHMS.
Onuncanue HKOJOTUYECKUX TPYIIII
MJIEKOTIUTAIOIIUX.

OO0cyxaeHue poau MICKOTTUTAOIINX
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U HEQPOHBI MIIEKOTTUTAIOLIHUX.
Oco0EHHOCTH HEPBHOM CHCTEMBI
MieKkonuTaromux. Opraiel 4yBCTB.
Pa3BuTre MiaeKonuTaromuX.
dopmupoBanue mianeHTbl. OcCoOeHHOCTH
ianeHTapaoro nuranus. Cucrema
muekonuraromux. [lepso3sepu. Cymuarsie
miekonuTaromue. [nanenrapueie
miekonuTatomue. CoBpeMeHHas cucteMa
MJIEKOTIUTAIOLIUX.

Jlabopamopnuie u npakmuueckue
paoomut.

N3ydenue cTpoeHus yepena v 3yOHOH
CUCTEMBI PA3JIMYHBIX MIIEKOITUTAOIIHX.

N3yuenune pazHooOpa3usi MIECKOMUTAIOIIHX.

N3yyenune ctpoeHus ckenera
MJICKOIIUTAOLINX

B IPUPO/JIC ¥ KU3HU YEIIOBEKA.
Onucanue Mep 1o oxpaHe
MJICKOTIUTAIOIIUX.

Oginajienue npueMamMu padoThl

¢ Obuosiornueckoit nHMopmanuen u ee
npeoOpa3oBaHue

Htoro yacos o teme 64
5. OBosronMsa U YK0JI0rusl ’KHBOTHBIX
5.1 | OBomronus 7
1 DKOJIOTHUSA
’KUBOTHBIX

DBoIOIMS OECTIO3BOHOYHBIX )KUBOTHBIX.
DBOJIIOLMS XOPJIOBBIX KUBOTHBIX.

Cpena oOuTaHus U SKOJIOTHYECKAs] HUIIIA.
Dkosornueckue pakTopbl. AOUOTHYECKHE,
OMOTUYECKUE U aHTPOIIOTCHHBIC (DAKTOPHI.
OCHOBHBIE KOJIOTUYECKUE 3aKOHBI.

3aK0H ONTHUMYMA. 3aKOH JINMUTUPYIOUIETO
¢dakTopa. 3aKOH PKOJIOTUYECKON

Onmcanue cpeq oOUTaHMS,
3aHUMAEMBbIX KUBOTHBIMH,
BBISIBJICHUE YePT
MPUCIIOCOOJICHHOCTH KUBOTHBIX

K cpejle OOMTaHus.

BosiBneHre B3aMOCBSI31 )KUBOTHBIX
B IIPUPOTHBIX COOOIIECTBAX.

Y cTaHOBIIEHHE B3aUMOCBSI3U
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WHMBUAYAJIbHOCTH BHJIOB.
[IpucnocobneHus: opraHu3MOB.

Bonnas cpena obutanus. XapakTepucTUka
BOJIHOM cpenbl. [I10THOCTE U TeMniepaTypa
BobI. COJIEHOCTH BOJIOEMOB.
PacTBOprMOCTE KHCIIOPOIA U YTIIEKUCIIOTO
rasa B Bojie. Mopckue opranusmel.
[InankToH, HEKTOH, 6eHTOC. OCOOCHHOCTH
CTPOEHUS TIJIAHKTOHHBIX OPTaHU3MOB.
[TpucnocoGneHus K )KU3HH B TOJIIIE BOIBI.
Oco06eHHOCTH CTPOCHUS U OMOJIOTHUH
OEHTOCHBIX Oopranu3moB. [IpecHOBOAHbBIE
opranu3Mebl. [TpoOaeMbl ocMOperysiuu.
[IpucnocoOieHust Opranu3MoB K KU3HU

B MOPCKOW M MPECHOU BOJE.
BTOpUYHOBOIHBIE OPTraHU3MBI.
dopMUpOBaHUE INIABHUKOB

Y IUIABATEJIbHBIX IEPETIOHOK.
HazemHo-Bo3aymiHas cpena ooutTanus.
XapakTepuCTUKa Ha3€MHO-BO3IYLLIHOU
cpenbl ooutanus. [I10THOCTD U BIAKHOCTD
cpenpl. BeIXo KUBOTHBIX HA CyILy.
[Ipumeps! aganTanuili K Ha3EMHBIM
ycioBusiM ooutanus. DopmupoBanue
JIETKUX, MAJIBIIUTUEBBIX COCYIOB

Y KyTUKYJIbl Y YWIEHUCTOHOTHX.
dopMHUpOBaHNE KOHEYHOCTEN.

KUBOTHBIX C PAaCTEHUSIMH, TpUOaMH,
JUIIAMHUKAMU U OaKTepUsIMU

B IIPUPOIHBIX COOOIIECTBAX: IIETIH
Y CETU MTUTaHMSI, TUIICBBIC
(Tpodmyeckue) ypoBHHU.

Onucanre KOMIOHEHTOB
HKOJIOTUYECKON CHCTEMBI.
O00CHOBaHME POJIH )KUBOTHBIX

B IIPUPOJTHBIX COOOIIECTBAX.
BrisiBiienue uept
IPUCIOCOOJIEHHOCTH MTHUIL

¥ MJIEKOITUTAIOIINX IO PUCYHKAM,
tabnunam, pparMmentam GUIbMOB
K cpezie OOuTaHus (IKOJIOTHUECKHE
TPYIIBI ITHI] 1 MIEKOMUTAIOIINX ).
VY cTaHoBIE€HHE OCHOBHBIX
3aKOHOMEPHOCTEU PacCIpOCTPaHEHNUS
KUBOTHBIX IO TIJIAHETE.

Onucanwue >KUBOTHBIX TPUPOTHBIX
30H 3eMJIH
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Oco0OeHHOCTH JIbIXaHUs U BOJHOTO OajaHca
y Ha3eMHBIX OPTaHU3MOB. AanTanuu

K [OJIETY y MTHII, HACEKOMbIX U
pykokpbUIbIX. [IpaBuno Annena. [IpaBuiio
beprmana.

[TouBennas cpena oOUTaHUS.
XapakTepuCTUKA IOYBEHHOU CPEAbI
obutanusi. OCOOEHHOCTH CTPOCHUS

Y aIalTalky IOYBEHHBIX OPraHU3MOB.
AJlanTanuu KoJIbYaThIX YEPBEH, HACEKOMBIX
Y TIO3BOHOYHBIX )KUBOTHBIX K IIOYBEHHOMN
cpene oOuTaHus.

Opranu3meHHas cpejia OOMTaHUA.
XapaKkTepuCTUKa OPraHU3MEHHON CPEbI
obutanus. [IpucnocobneHus opraHu3mMoB
K [apa3utusmMy. B3zanmMooTHoEeH
napasut—xo3suH. [Tapazurel

Y Iapa3uTOUIbl. DKTONAPA3ZUTHI

v sHAonapa3utel. [lapazurnueckue
IJIOCKUE, KPYTJIbIE, KOJIbYAThIE YEPBH.
[Tapa3uTnyeckue 4WICHUCTOHOTHUE.
dopmMupoBaHUE TPUCOCOK U KPIOUbEB.
@opMHUpOBaHUE TUIOTHBIX IOKPOBOB.
Penykuus CEHCOpHBIX OPraHOB U IPYTUX
CUCTEM OpPTraHOB.

Jlemoncmpayuu XXVUBBIX )XUBOTHBIX,
qyyuer, KOJUIEKLIUN, pa3aaToOuHOTo

90




Marepualia, MyJIsDKeH 1 MoJIeie, Ta0JIumil,
claioB, BUAeO(UIBMOB U CAaliTOB
HNuTtepHeTa, moKa3bpIBAIOIIUX
IPUCTIOCOOJICHHOCTD JKUBOTHBIX

K YCJIOBHSIM Cpe€Jibl OOUTaHUsI, 1IN U CEeTU
MUTaHUS B IKOCUCTEMAaX, PaClpOCTPaHEHUE
YKUBOTHBIX B MMPUPOJIHBIX 30HAX 3€MIIH,
reorpaduueckux kapT (AKUBOTHBIA MUP
3emun).

Jlabopamopnule u npakmuueckue
paoomut.

N3ydenune mpupo HOro cooOIecTna:
COCTaBa U CTPYKTYPHI.

DKCKYpPCHS WIH BUACOIKCKYPCHS.
Ce30HHBIC SIBJICHUS B )KU3HHU )KUBOTHBIX

NToro uacoB mo Teme

6. ZKMBOTHDBIE M YeJI0BEK

6.1

JKuBoTHBIE
U YEJIOBEK

Bo3aeilicTBue yenoBeka Ha JKUBOTHBIX

B [IPUPOJIC: IPSIMOE U KOCBEHHOE.
[TIpoMBICTOBBIE )KUBOTHBIC (PHIOOTIOBCTBO,
oxota). Benenue npompiciia KUBOTHBIX
Ha OCHOBE Hay4YHOTO MOAXO0/Ia.
OpoManiHuBaHUE )XUBOTHBIX. [[ukue
MPEJIKU IOMAITHUX )KUBOTHBIX. CeeKIus.
[Topoast. UckyccTBeHHBIH OTOOP.
KonTtpactabie HOpMBI JKUBOTHBIX

110 OJTHOMY U TOMY € MPU3HAKY

PackpriTie 6nonornyeckux
TEPMUHOB U MOHATHI:
OJIOMAIlIHUBAaHUE, CEJICKINS, TIOPOAa,
HCKYCCTBEHHBIN OTOOD,
CUHAHTPOITHBIE BUJbI, (DEHOTHII,
TE€HOTHI, OMOTEXHOJIOTHsI, KJIETOUHAS
Y T€HHAsl THKEHEPU S, KITOHUPOBAHHUE.
OObsicHEHUE 3HAYEHUS JJOMAIITHUX
YKUBOTHBIX B IIPUPOJIE U KUZHU
YeJIoBeKa.
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B IIpejiesiax oJiHOro Buja. KiionupoBanue
JKUBOTHBIX. KileTouHbIe, XpOMOCOMHBIE
1 T€HETUUYECKHE TEXHOJIOTUH B CO3JaHUU
HOBBIX MOPOJ CETBCKOX03IMCTBEHHBIX
JKUBOTHBIX.

3HadYeHHE JOMAIIHUX )KMBOTHBIX B JKU3HU
yenoBeka. JKUBOTHBIC
CEJIbCKOXO3SIMCTBEHHBIX YTOAUU.
IITnieBoacTBO. JKUBOTHOBOACTBO.
Pacnpoctpanennbie HHGEKITMOHHBIE
3a001€BaHUS y IOMAITHUX KUBOTHBIX.
Onu3ooTuu. [TpuHnuns! npoduaakTUKHA
Y JICYEHUS PACIIPOCTPAHEHHBIX
MH(EKIMOHHBIX 3a00JIeBaHUMN IOMAIITHUX
YKUBOTHBIX. JKUBOTHBIC-BPEAUTETN, METOIBI
OOpBOBI C )KUBOTHBIMU-BPETUTEISIMH.
I'opon kak cpena obutaHus, co3gaHHas
yeoBeKoM. CHHAHTPOIHBIE BUIbI
’KMBOTHBIX. AJTanTalys >KUBOTHBIX

B YCJIOBUSIX Topoja. BoccraHoBneHue
YUCJICHHOCTHU PEJIKUX BUJIOB JKUBOTHBIX:
0c000 OXpaHsieMbI€ IPUPOIHBIE
tepputopun (OOIIT). buochepusie
pe3epBathl. KpacHasi KHUTa )KMBOTHBIX
Poccun. Mepsl coxpanenust

¥ BOCCTAHOBJICHUSI )KUBOTHOT'O MHUpA.
Jlemoncmpayuu 1yvern, KOJUIEKIUH,

Omnmcanne OCHOBHBIX
MH(EKIMOHHBIX 3a001eBaHUI
’KMBOTHBIX H 000CHOBaHHE
MPUHIIATIOB UX TPOPUIAKTHKA

U JIEYCHUS.

OO6ocHOBaHME METO0B OOPHOBI

C )KHBOTHBIMHU-BPEIUTCIISIMH.
Onucanue CHHAHTPOITHBIX BUIOB
0€CII03BOHOYHBIX 1 ITO3BOHOYHBIX
’KHBOTHBIX.

BrisiBnenue uepT aganranuu
CHHAHTPOITHBIX BUJIOB K TOPOJICKUM
YCIIOBHSIM JKH3HHU.

OOGcy:xaeHue BOpOCOB CO3AaHUs
IIMTOMHHKOB JIJIs1 0€3TOMHBIX
’KHBOTHBIX, BOCCTAHOBJICHHS
YUCJICHHOCTH PEAKUX KUBOTHBIX
Ha OXPaHSICMBIX TEPPUTOPHSIX.
OO0cyxeHne poyiu HayKH

0 )KHBOTHBIX B MPAKTHUECKOU
JIESITSIILHOCTH JIIOJEH.
ApryMEeHTHPOBAHHE OCHOBHBIX
IIpaBUJI TTIOBEJICHHS B TIPUPO/JIC

B CBSI3H C OEPEIKHBIM OTHOIIICHHEM
K )KHBOTHOMY MHPY
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Ta0JIUII, CIIalI0B, BUASO(UIBMOB 1 CAaliTOB
HNutepHeTa, mOKa3bIBAIOIIUX OXPAHSIEMBIX
U TIPOMBICIIOBBIX JKUBOTHBIX, CTIOCOOBI
pPBIOOJIOBCTBA, OXOTHI, AKKJIIMMAaTU3AIIUU

U pa3BeJICHUS JOMAIITHUX >KUBOTHBIX,
’)KMBOTHBIX CEJIbCKOXO03SMCTBEHHBIX
yTOAui, clocoObl OXpaHbl PEIKUX
YKUBOTHBIX, TPUBJICUCHUS U OXPaHbI
YKUBOTHBIX TOPOJIA.

Jlabopamopnule u npakmuueckue
paoomeol.

N3ydeHue HaCEeKOMBIX-BPEIUTETICH
CEJTbCKOXO3SIMCTBEHHBIX KYJIBTYP.
Habnronenus 3a nTuiaMu B ropoJicKoit
cpene

HToro yacoB 1mo teme 3
OBIIEE KOJIMYECTBO 102
YACOB I10 [TPOT'PAMME
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9 KITACC

HaumenoBanue

W3YUalolINX YeJ0BeKa: IUTOJIOT S,
TUCTOJIOTUS, SMOPHOJIOTHSI, TeHETHKA,
AHTPOTOJIOT S, AaHATOMUSI YEJIOBEKa,
(bU3MO0JIOTHS YETIOBEKA U IPYTHE
MEJIUIIMHCKHE HAYKHU.

[Ipodeccun, cBsA3aHHbIE C HAYKAMU

0 yenoBeke. [lepcriekTuBel pa3BUTUSA
3HaHHUI 00 OpraHu3Me YEIOBEKE U €ro
CBSI3SIX C OKPYKAIOIIEH CPEION.
JleMoHcTpanus Tabnuil, CIanoB,
BUIcO(PIIBMOB U caliToB MHTEpHETA,
MOKA3bIBAIOIINX Pa3HbIEC OMOJIOTUYECKUE
JTUCLUIUIUHBI, CBSI3aHHBIE C U3yYCHUEM
4eJoBeKa, mpodeccuid, CBI3aHHBIX

C U3yYEHUEM OpraHn3Ma YeJIOBeKa

A MeIUIIMHON

No KomnuectBo OCHOBHBIE BUJIBI J€ATEIBHOCTH
pa3ziesoB U TEM [TporpammHoOe copepranue
/i 4acoB 00y4aromuxcs
y4e0HOTO IpeaMeTa
1. BBenenue
1.1 | Beenenue 1 Cucrema OHOJIOTMYECKUX HAYK, O3HaKOMIIEHHE C CUCTEMOM

OMOJIOTUYECKUX HAYK O YEITOBEKE.
PackppiTie cyniHOCTH HAyK

0 YeJIOBeKe (aHaTOMUH, (PU3NOJIOTHH,
AQHTPOTIOJIOTHH U JP.).
YcTaHOBJICHUE B3aUMOCBSI3H HAYK

0 YeJIOBEKE C APYTUMHU HayKaMH.
[IposiBinenue unTepeca

K IIpodeCcCHsiM, CBI3aHHBIM

C U3y4YEHHUEM UYeJIOBeKa (OIMCcCaHue
npodeccuii)

HToro uacoB no teme

1

2. O0muii 0030p KJIETOK M TKAHel OpraHu3Ma 4ejoBeKa

2.1

OOMeH BEIIECTB KaK
OCHOBA XWU3HU
YeJI0BeKa

7

OOMeEH BeIIeCTB KaK OCHOBA KU3HU
4yenoBeKa. benku, munuasl, yrieBobl,
HYKJIEMHOBBIE€ KHCJIOTHI,

HccnenoBanue XMMUYECKOTO COCTaBa
OpraHu3Ma.
BrIsiBIIEHHE CYIIECTBEHHBIX
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HU3KOMOJIEKYJISIPHbIE COEAMHEHUS,
BKJIIOYAsi BATAMUHBI. XUMHYECKOE
CTpOoeHHne, 0COOCHHOCTH U (PYHKITUU
O€JIKOB, JINMIUOB, YIIEBOJIOB,
HYKJIEMHOBBIX KHCIIOT

Y HU3KOMOJIEKYJISIPHBIX CO€TMHEHUN.

AT® — yHuBepcanpHas JHEPTETHUECKAs
BastoTa kietku. OO1ee MoHITHE

0 KaTaboau3Me (Ha mpuMepe KIETOYHOro
JIIXaHUs, HAYMHAs C MOJTOTOBUTEIHHOTO
ATamna) u anaboiau3Me (Ha mpumepe
pa3IMYHBIX OMOCUHTE30B, TPOUCXOSAIINX

B KiieTke). CpaBHEHHE KIETOYHOIO
JbIXaHus 1 OpokeHus. Perymsus
OEJIKOBOT0, YTJIEBOIHOTO, JIUTTHITHOTO
oOmena. [IpsiMbie 1 0OpaTHBIE CBSA3U

B perysiiuu. Poibs pepMeHTOB U TOPMOHOB
B Ipoleccax oomMeHa BeulectB. Hapymenus
OMOXMMHYECKUX TPOIIECCOB B KIIETKE:
aBUTaMHUHO3bI, 1e()EeKTHI B paboTe
oTpeieNieHHbIX (DEPMEHTOB U IPyToe

IPU3HAKOB KJIETKH.
PackppiTiEe TEPMUHOB U MOHATHI:
OemnKu, JIUMNJBI, YTIEBOBL,
HYKJIEMHOBBIE KUCJIOThI, BATAMUHBI,
0OMEH BEIIECTB.

Onucanne )XKU3HEAESTEIBHOCTH
KJIETKH YEJIOBEKa.

Ornpenenenne npru3HaKkoB
ABUTaMHHO30B, THITOBUTAMHUHO30B
Y TUIIEPBUTAMHHO30B

2.2

[Hutonorus

Huronorusi. MHOroo6pasue KJIeToK U UxX
muddepennmanys. IMOpHOHATLHBIE
CTBOJIOBBIE KJIETKH, UHAYIIUPOBAHHBIE
IUTFOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH,
CTBOJIOBBIE KJIETKH B3POCJIOr0 YEIOBEKA.
Knerounbie koHTakTbl. MOJIEKYISIpHBIE

Ornpenenenre no BHEIIHEMY BUTY
(M300paKeHUSIM U CXeMaMm)
OpPTaHOUJIOB KJIETKH YEJIOBEKA.
PackpsiTre TepMHHOB

Y TIOHATHUMN «KIIETOYHOE SITIPOY,
«XPOMOCOMBI», «KT€HbI», ICTICHUE
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OCHOBBI OTBETA KJIETOK Ha CUTHAJIBI.
[TonsiTue kieroyHoit rudenu. JInmut
KJICTOYHBIX JI€JIEHUH, 00I1Iee
MPE/ICTaBIIEHUE O CTAPEHUHU Ha KIIETOYHOM
¥ MOJICKYJISIPHO-OMOJIOTHYECKOM YPOBHE.
OO61iee noHsATHE O pAaKOBOM
TpaHchOpMaIHH KIETOK.

Jlabopamopnuie u npakmuueckue
paoomut.

[TpocMOTp 3NIEKTPOHHO-MUKPOCKOMTUIECKUX
dboTorpaduii mpenapaToB CTPOSHUSI KICTKU
U MEXKJIETOUYHBIX KOHTAKTOB

u mudpepeHnmpoBKa KIETOK,
«CTBOJIOBBIE KIICTKH»

2.3

Tunel TkKaHEH
OpraHu3Ma 4eJIOBEeKa

Turbl TKAaHEN OpraHu3Ma 4eaoBeKa:
SIUTENNANIbHAS, HEPBHASL, MBIIICYHAS,
COEJIMHUTENbHAS TKAHU. XapaKTEPUCTUKA
u kinaccudukaimu snurenveB. HepBuas
TKaHb: HEUPOHBI U Herporausa. CTpoeHue
u pusmonorus neripona. [loTeHuman mokos
Y NOTeHIMal aencteus. [Iposenenue
HepBHOTO uMnyJbca. Knaccudukanus

¥ MEXaHW3MBbI pa0OThI CHHAIICOB.
Heunpomenuaropsl ¥ UX peLienTopsl.
MpellIeuHas TKaHb: CKEJIETHAs, CEPACYHAs
u riankas. CTpoeHne COKpaTUTENBHOTO
arrapara I0oIepeYHO-II0JI0CATHIX MBIIIIII.
MonekynsipHble MEXaHU3MbI COKPALLICHUS
u pacciabnenus. OTIuuus rIaaKou

KnaccudunmpoBanue Tkanei

Ha OCHOBE MX IIPH3HAKOB.
BrIsIBIIEHHE OTIIMYNTEIBHBIX
MIPU3HAKOB Pa3IMYHBIX TKAHCH.
OOGcyxeHue CBOMCTB BO30Y IMMBIX
TKaHEH.

HccnenoBanue rucToIOrH4ecKux
XapaKTePUCTHK IIPEIapaToB
Pa3JIMYHBIX TKaHEH
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MYCKYJIaTypbl OT IIONEPEUYHO-TI0IOCATOM.
®u3nosiorust BO30yIMMOCTH

Y COKPAaTUMOCTH IJ1aJKOW MBIIICYHON
TkaHu. CoeAMHUTEIbHAS TKaHb: CBOMCTBA,
pa3JIMYHbIC TUIIBI KJIETOK, XapaKTEPUCTUKA
MEKKJIETOYHOI'O BEIIECTBA.
Kiraccudukanusi coeTMHUTEILHBIX TKAHCH:
COOCTBEHHO COCIUHUTEIIbHBIC TKAHU, TKAHU
BHYTPEHHEW Cpelibl, XpsIlleBasi TKaHb,
KOCTHAas U JIPyTHE.

Jlabopamophule u npakmuueckue
pabomot.

MUKpOCKONIUPOBAaHKE MPENAPATOB
OCHOBHBIX THUIIOB TKaHEH

Htoro yacos 1o teme 19
3. HepBHasi cucrema
3.1 | HepBHas cucrema 8 Knaccudukanus HepBHON CUCTEMBI. Onuncanue HEpBHOW CUCTEMBI, €€

LenTpanbHas 1 nepudepudeckas HepBHASL
cucrtema. CTpoeHue HEpBa, 000JOUKH,
kinaccudukaius HeppoB. CTpoeHue
CIIMHHOTO Y TOJOBHOTO MO3ra. OyHKIUU
OTJICJIOB CIMHHOTO Mo3ra. [IpoBossiiue
MyTH CIUHHOTO MO3Ta. AHAaTOMMUS
TOJIOBHOT'O MO3ra: MPOJI0JITOBaThIM MO3T,
CTBOJI MO3Ta, CPeAHUHN, TPOMEKYTOUHBIH,
nepeHuit Mo3r. CTpOEHHUE MO3KEUKa

Y KOPBI OOJIBIIMX TTOJTYIIAPHA.

OpraHu3alliy U 3HAYCHUS;
LHEHTPAIBHOI0 U IepUPEPUIECKOro,
COMaTUYECKOr0 U BEr€TaTUBHOIO
OTJZIEJIOB; HEMPOHOB, HEPBOB,
HEPBHBIX y3J10B; peICKTOPHOUYTH;
CIIMHHOTO Y TOJIOBHOT'O MO3Ta, X
CTpO€HUA U (PYHKIIMI; HApyLIEHUN

B paboTe HEPBHOI CUCTEMBI; X POJIU
B peryJsiiuu (pU3noIoruueckux
(GyHKUMNA OpraHu3Ma.
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@YHKIIUH OTJICJIOB TOJIOBHOTO MO3Ta M UX
yacTter. YepenmHOMO3roBbIe

Y CIMHHOMO3r0oBbl€ HEPBbI. CoMaTHuecKas
Y BereTaTMBHAasA HEpPBHAs cuctema. LIeHTpsl
COMATUYECKON M BET€TaTUBHOU CUCTEM

B LICHTPAJIbHOW HEPBHOW CUCTEME.
Pednexropuas myra. Pedmekroproe
koubLo. Heitponnas cets. Kimaccuduxarmm
pediekcoB: MOHO- U TTOJIMCUHATITUYECKUE,
OC3yCIOBHBIE U YCIIOBHBIC U JIPYTHE.

Ponb uccnenopanuii .11. ITaBnosa.

OynknuoHanbHbie cucteMsl [1.K. AHoxuHa.

Hcnonp30BaHre mpuHLIKIIA PAOOTHI
HEUPOHHBIX CETEN B UCKYCCTBEHHOM
VUHTEJUIEKTE.

Hapymienust paboTbl HEPBHOM CUCTEMBI.
Heiiponerenepanum nu COBpeMEHHbBIE
MeTobl ux aedeHus. MacynsT. JIekapcTsa,
IPOXOJALIME U HE MTPOXOJAIINE YEPE3
remaTosHueannueckuii 6apbep. MeTo b
UCCIIEOBAHNS MO3TOBOM aKTUBHOCTH

Y CTPOCHMS CTPYKTYP HEPBHOU CUCTEMBI:
anexkTposHuedanorpadus, perucTpanus
AKTHUBHOCTH Pa3JIMYHBIX OTJIEJIOB MO3Ia,
MarHUTHO-PE30HaHCHas ToMorpadus,
KOMIbIOTEpHas ToMorpadus. urepdetic
MO3T-KOMIIBIOTED.

OObsicaenue pedIeKTOPHOTO
OPUHIMIA pabOThl HEPBHOM
CUCTEMBI; OpTraHU3aI[MH TOJIOBHOTO
Y CHUHHOTO MO3ra, UX (yHKIIHIA;,
OTJIMYUTEBHBIX TIPU3HAKOB
BEreTaTUBHOTO U COMAaTUYECKOTO
OTAEI0B HEPBHOM CUCTEMBI.
CpaBHeHue 0€3yCIIOBHBIX

U YCJIOBHBIX pe(IICKCOB.
HccnenoBanue 0TAe10B FOJIOBHOTO
MO3ra, OOJIBIIKUX MOTYyIIapui
yesoBeKa (1Mo MyJsikaMm).
OO6cy>xeHre HEpBHOM PeryIsIuu
MIPOIECCOB KU3HEACATEIILHOCTH
OpraHu3Ma 4yeJoBeKa.

BrisBiieHre MpUYWH HapyIICHUS
pabOThI HEPBHOW CHCTEMBI
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Jlabopamopnuie u npakmuueckue
paoomut.

W3yueHne rucToIorn4eckux npernapaTon
OpPTraHOB HEPBHOW CHUCTEMBI.

N3ydenue cTpoeHus rOJI0BHOTO MO3Ta
Ha MakeTax

NToro uacoB nmo Teme

4. CeHCOpHbBIE CHCTEMbI

4.1

CeHCOpHBIE CUCTEMBI

CTpoeHMe CEHCOPHBIX CUCTEM: PELENTOPHI,
IPOBOJAIIAS YACTh, OTAEI KOPBI,
OCYILIECTBIISIIOIINN 00pabOTKy
undopmarmu. Knaccudukamms
PELENTOPOB: 3KCTEPOPELENTOPHI,
UHTEPOPELENTOPHI, MPONPHOPELENTOPHI,
MEXaHUYECKHUE, TEMIEPATYPHBIE,
XUMUYECKre, O0JIEBbIE U IpyTHe
peuenTopbl. CoMaTOCEHCOpHAsi CUCTEMA.
CrpoeHnue riasa. 3puTeNbHbIE PEUENTOPHI
(mamouku u KoOoukn). dusnveckue

Y XUMHYECKUE OCHOBBI BOCIIPUSITHS CBETA.
YepHo-06enoe u 1iBeToBoe 3peHue. CtpoeHue
cetuarku. [IpoBenenue n o0paboTka
3pUTENIBHOTO CUTHAIa. AKKOMOJAIHSL.
bunokynspnoe 3penne. Hapymenus 3peHns
U UX NpUYUHBL. 3a00J1eBaHus I1a3a
(KOHBIOHKTUBUT U APYTHUE) U UX
npoduiiakTHKa.

Onucanue opraHoB YyBCTB

¥ 00BbsICHEHUE UX 3HAUCHMSI.
OO0OBbsicHEeHuE yTel nepegadn
HEPBHBIX UMITYJIHCOB OT PEIIEITOPOB
710 KJIETOK KOPBI OOIBIIIHIX
IIOJTYLLIAPUH.

HccnenoBanue CTpoeHus riia3a 1 yxa
Ha MYJISDKaXx.

Onuncanue opraHoB paBHOBECHS,
MBILLIEYHOTO YYBCTBA, OCSA3aHMUS,
0OOHSIHUS U BKYca.

AHanu3 U OIICHUBAHWE BIIUSHUS
(haKkTOpOB prCKa HA 30POBBE
YeJioBeKa.

Onucanue npu4rH 3a0071€BaHUIA
OpPraHoOB 3pEHUS U CIIyXa.
OGocHoBaHKe Mep MPOPHITAKTUKU
HapyIICHUN OPraHOB 3PEHUS U CITyXa
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CoBpeMeHHbIE METObI JICYEHUS
HapyLIEHUH 3pEHHUS: Ia3epHast KOPPEeKIus,
3aMeHa XpycTaliiKa, KIeTOYHas Teparus,
IPOTE3UPOBAHUE IJ1a3a U IpYyTHUE.
CrtpoeHnue Hapy>KHOT'O, CPEAHETO

U BHyTpeHHero yxa. Koprues opras.
MexaHu3M BOCHIpUSITHS U 00pabOTKU
3BYKOBBIX BOJIH. CBsI3b IIEHTpA CIIyXa

U 1ieHTpa peun. Hapymenus ciyxa u ux
OpUYKHBL. 3a00JI€BaHHS OPTAHOB CIyXa
(oTUT U IpyTHE 3a00JICBAHUS) U UX
npo¢unaktuka. CoBpeMEHHbIE METO/IbI
JICYEHHUs] HapyLIEHHUH CiIyXa: CIIyXOBOMU
ammapar, MpoTe3upPOBAHUE U JIPYTHE.
AHnatomus ¥ (U3HOJIOTUSI BECTUOYIISIPHOTO
anmaparta. OTONMUTOBBIN anmapar.
Opranbl BKyca, 000HSIHUS, MBIILIEYHOTO

Y KO>KHOTO YyBCTBAa: aHATOMUS

1 GU3HOJIOTHS, UX HAPYIICHUS.
Jlemoncmpayus pa300pHBIX MOJIENIEH ri1a3a
U yxa.

Jlabopamopnuie u npakmuueckue
paodomut.

N3yuenue cTpoeHus oprana 3peHus

(Ha MyJISIKE U BJIQXKHOM TIperapare).
N3yuenue cTpoeHus opraHa ciyxa

(Ha MyJISDKE).
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N3yyeHne rucToaornyecKux npenapaTroB
OpPraHoOB YyBCTB

NToro uacoB no teme

5. JHIOKpPUHHAA CHCTEMA

5.1

OHJOKpPUHHAS
cucrema

OmnpeneneHre U OCHOBHBIE XapaKTEPUCTUKU
ropmoHoB. Kiaccudukaiys ropMOHOB

10 XUMHUYECKOMY CTPOEHUIO.
Krnaccuduxkanus perentopoB ropMOHOB.
MonekynspHble MEXaHU3MBI JEUCTBUS
TOPMOHOB HA KJIETKHU-MHUIIIEHHU.
DOHJIOKpUHHAs QYHKIMS THUIIOTaJlaMyca.
XKenessl BHyTpeHHeH cexpennn (Tunopus,
snuu3, MUTOBUIHAS Kele3a,
napanuTOBUIHBIE XKEJIe3bl, HAIMOYECYHUKH),
BBIJICNIIEMbIE UMW TOPMOHBI U UX (PYHKIIUU.
JKene3bl cMeIaHHOW CEKpEeLuU
(mopKeyouHas Kese3a, MojaoBbIe
KeJIe3bl), BBIICIISIEMbIC UMH TOPMOHBI U X
dbynkuuu. ['unoranamo-runoduzapHeie
KOHTYPBI PETYJISIIAU ACATEIbHOCTH
HEKOTOPBIX JKE€JI€3 BHYTPEHHEN CEKPELUU.
Hapymienusi, cBsi3aHHbIE C TUNO-

U runepyHKIUIMU TOPMOHOB. Buib
caxapHOTro AnabeTa v UX OCIOKHEHHUS.
Knerounas tepanus B ieueHun
SHJOKPUHHBIX 3a00J1eBaHnil. Mukceaema.
[Ipoune opraHsl ¥ TKaHU, BBIIEISIOIINE

Knaccudunuposanue xesne3

B OpraHU3ME YeJIOBEKA Ha KEJe3bl
BHYTPEHHEH (SHIOKPUHHBIE),
BHEIIHEW U CMELIAHHOMN CEKPELIHH.
CpaBHeHue keJie3 BHYyTpeHHEH,
BHEIIHEN U CMEIIAHHOW CEKPEIUH.
Onuncanue YHAOKPUHHBIX
3a00JIeBaHUIA.

BrisBiieHre npuuuH HapyIIeHUH

B paboTe HEPBHOM CUCTEMBI

Y DHJIOKPUHHBIX JKEJIE3.
OO6cyxaeHne ryMopaibHOU
PETYISIUN TTPOILIECCOB
KU3ZHENIEATeIIbHOCTH OpraHu3Ma
YyeJioBeKa
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TOPMOHBI: IOYKH, CEPALE, KETyA0UHO-
KUILIEYHBIA TPAKT, KUPOBAsI TKAHb

U JpyTHeE.

Jlabopamopnuie u npakmuueckue
paoomut.

N3ydeHne rucTonornyeckux mpenapaTon
SHJOKPUHHBIX OPraHOB

NToro uacoB no teme

6. UmyHHas cucrema.

6.1. | UmyHHas cucrema

Ucropust pazButus 3HaHUI 00 UMMYHUTETE.

3nauenue padbot U. 1. Meunukosna,

[1. Opnuxa u APYrux y4eHbIX MO U3YUEHUTO
ummyHnteta. Kiaccnpukammm
UMMYHUTETa. MEeXaHU3MBbI BPOKJICHHOTO

umMMmyHuTeTa. [IproOpeTeHHBI UMMYHHUTET:

KJaccuuKanus TMMQOLUTOB U yIacTHe
pa3HBIX Py JUMEPOIIUTOB

B mpuoOpeTeHHOM uMMyHuTeTE. [loHsATHS
aHTuTena u antureHa. [Ipesenranus
aHTUreHa. BakuuHbl 1 CbIBOPOTKU. OpraHbl
LHEHTPAIBHOM UIMMYHHOU CUCTEMBI:
KPAaCHBIN KOCTHBIM MO3T U TUMYC.
Opransl nepudepuiaecKoit UMMYHHOM
CUCTEMBI: CelIe3eHKa, TUM(OY3IIbI,
MUHJIaJIMHBI, alllIeHIUKC, [leliepoBbl
Osstku. Pons TUMyca B co3peBaHUM
T-nmumdouurtos. Ponb opranos

KnaccupunupoBanue TUIOB
UMMYHUTETA, O0BSICHEHUE €T0
3HAYEHHUS B )KU3HU YEJIOBEKA.
OO6cy>xaeHne posii BaKIIH

¥ JIe4eOHBIX CBIBOPOTOK

AJIs1 COXPAaHCHUA 3J0POBbs YCIIOBCKA.

CpaBuenue cBoiict T- u B-
JUMQOIIMTOB, a TaK¥Ke
o0ecreuyrnBaeMbIX MU TUIIOB
UMMYHHTETA.

Hccnenosanue npuunH pasBUTUSA
ayTOMMMYHHBIX 3a00JI€BaHUH,
AJUIEPTUYECKUX PEaAKIIU.
N3ydenue ponu MukpodromMa

B QYHKITMOHMPOBAHUHA HIMMYHHOU
CUCTEMBL.

O6ocHOBaHME 3HAYCHUS
TPAHCILIAHTOJIOTUHU
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nepudepuiecKoil IMMYHHOM CHCTEMBI

HToro yacos 1o teme

7. IlloBenenue

7.1 | IloBenenue

PeduiexTopHas Teopust moBeneHUS.
HacnenctBeHnHble 1 HEHACTEICTBEHHBIC
dbopmel moeaeHus. [Ipocreiimue
yCOBHBIE peduiekchl. UHCTpyMEHTalbHOE
u npyrue popmel o0ydenus. [{eas. Motus.
Peduexc. ITorpedbrOCT. Pedekc nenn

nio [TaBnoBy. JIuHaMHUYECKU CTEPEOTHIL.
NmnpuHTUHT. DUKCUPOBAHHBIE KOMILUIEKCHI
nBkeHnil. CUTHaJIbHEBIE CUCTEMEL.

Peun. Mruimienue. I1aMsaTh 1 ee BUIIBL.
KoruutuBHbie QyHKIIUM HEPBHON CUCTEMBI.
PoJib pa3HbIX OTIET0B TOJIOBHOTO MO3Tra

B pEryJIsiLIMKM ABWKEHUM, CHA

1 OOJIPCTBOBAHUS U JIPYTUX CIOKHBIX
npoueccoB. MexaHu3mMbl BOSHUKHOBEHUS
smouuni. HeliporymopanbHas peryisuus
MOJIOBOTO MoBeeHus. Hapyiienus
MOBECHUS, UX CBSI3b C padOTON HEPBHOU

Nzyuenune pedaekTopHO TEOPUHT
MOBE/ICHUSI.

Onucanue ycaoBHbBIX pedIeKCOB.
OObsicHEeHUE KOTHUTUBHOM
NESATETHHOCTH YEIOBEKa.
OO6cyxeHrne MeXaHu3MOB
BO3HUKHOBEHUS YMOIIUN.
BrisBrieHre mpuauH HapyICHUS
MOBE/ICHUS
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)51 BHI[OKpHHHOfI CHUCTCM, COBPCMCHHBIC
MECTOAbI JICUCHUA

Htoro yacos no teme 4
8. OnopHo-aBUraTeIbLHbIN anmapar
8.1 | Koctu 4 Koctu. AHaToMHUsI KOCTH: HAJIKOCTHHIIA, OO0bsicHeHUE 3HAYEHUS OTIOPHO-

BHYTPEHHEE BEIIECTBO KOCTH. OCTEOH.
Knaccudukanus kocreii. Poct kocteil.
CoeauHeHUs KOCTEH: TTOABUKHEIE,
NOJIYTIOJABUKHbBIE, HENOIBMKHBIE. CTpoeHue
CyCTaBa U CYCTaBHOU CYMKH.

OceBoli CKeJIeT: ueper, TO3BOHOYHUK,
pebpa, rpyauna. Koctu auneBoro

¥ MO3TOBOT0 OTJEI0B yepena. OTaenbl
MMO3BOHOYHUKA, OCOOCHHOCTH CTPOEHUS
MIO3BOHKOB B Pa3HbIX OTAENaX,
MEKI03BOHOUHbIE coeIuHEeHUs. CTpOeHHE
TPYAHOU KIIETKH.

CkeneTsl MosICOB KOHEYHOCTEHN

U CBOOOTHBIX KOHEYHOCTEH:
AHATOMUYECKUE OCOOCHHOCTHU BXOSIIUX
B UX COCTaB KOCTEM.

Hapyuienus ctpoeHust CKEIETHOW CUCTEMBI.
Bo3spacTHble n3MEHEHNUs, OCTEOIIOPO3.
TpaBmbl. 3a001€BaHUS OMTOPHO-
JIBUTATEJILHOTO aIllapara, CBI3aHHbIC

¢ mpsaMoxoxieHrneM. CoBpeMEHHbBIC
WHBa3UBHBIC U HCUHBA3UBHbBIE METOIbI

JIBUTATEIBLHOIO arapara.
Hccnenoanne CTpoeHMs KOCTEN.
KnaccudunupoBanue TUIIOB KOCTEH
1 UX COCIMHEHUM.

OnwncaHue OTAEI0B CKeJieTa
YyeJIoBeKa, UX 3HAUCHUS,

0COOCHHOCTEH CTpOeHUS U (DYHKITUH.

OrnennBanve BIHUsiHUS (aKTOPOB
pHCKa Ha 3JI0POBBE YEIOBEKA.
Ommcanue U UCHOJIb30BaHUE
MIPUEMOB OKa3aHUs MEPBOM MOMOIIU
IIpY TPaBMaxX OMOPHO-/IBUTaTEIbHOU
CHUCTEMBI
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JICYEHUSI: TPOTE3UPOBAHUE CYCTABOB

Y MEKIMO3BOHOYHBIX IUCKOB, UCTIPABJICHUE
KPUBU3HBI I03BOHOYHHKA U JPYTHE.
Jlemoncmpayus ckenera 4eaoBeKa, yepena,
KOHEUHOCTEH, TO3BOHKOB, PACIIUIIOB
KOCTEM.

Jlabopamopnule u npakmuuecxkue
paoomut.

N3ydenne cTpoeHus CKeneTa 4eaoBeKa

Ha MakeTax

8.2

MpIminsr

Mpiinel. PaboTa mbliii o nepeMenieHuto
KOCTHBIX pbl4aroB. MBIIIIIbL,
NPUKPEIUIAIOIIMECS ABYMS KOHLIIAMU WU
OJIHUM KOHIIOM K KOCTSIM. MuMuueckue
MBIIIIBI KAK IPUMEP MBIIIILI,

HE MPUKPETUISIONIUXCS K KOCTSM.
Mpimia KaKk Oprat JJIOKOMOITUH.
O00JI0YKHU MBIIIIIEL.

Cyx0Xuus U CBA3KH. JIBUTATEIHHbIE
€UHULIBI. MBIIIbI-CHHEPTUCTHI

U aHTaroHucTsl. HepBHas perysius
paboThl MblII. POk ciiHHOTO

MO3ra, MO3KeUKa 1 KOPbI O0IBIINX
HOJTyLLIAPHIA.

OCHOBHBIE MBIIIIBI TENA YEJIOBEKA.
Haunbouiee pacripocTpaHEeHHBIE TPABMBI
MBIIIEYHOW CUCTEMBI U METOBI UX

KnaccuduumpoBanue Mpimiil.
Omnucanue OCHOBHBIX MBIIIII TeJa
YesloBeKa, X 3HaYCHMUS,

0COOEHHOCTEN CTpoeHus U QyHKLIHMA.

OueHnBaHue BIUSHUS (PAKTOPOB
pHCKa HA 3J0POBbE YEIIOBEKA.
Onucanue ¥ UCIOJIL30BaHUE
MIPUEMOB OKa3aHUs IIEPBOX ITOMOIIN
IIPY TPABMAaX OMOPHO-/IBUTaTEIbHON
CHCTEMBI
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npoduIakTUKA. ATPOQUS MBIIIIII,
NPUYUHBI U JICUCHHE.
Jlabopamopnuie u npakmuueckue
paoomut.

Oxazanue nepBoi MOMOIITH

IIPY TTOBPEXKICHUH CKEJISTa ¥ MBIIIIIT

NToro uacoB nmo Teme

7

9. KpoBeHocHas n tumdaTndeckasi CHCTEMbI

9.1 | Ocobennoctu
CTpPOCHHUS U
(bYHKITMOHUPOBAHHUS
CEpPACYHON MBIIIILIBI

3

AHaTOMHUS cep/illa: SHA0Kap, MUOKAP/I,
SMUKaP/, epUKap, KeIyJ0UKH,
npecepausi, KjamaHbl cepala.

Mexanndeckast paboTa cepAna Kak Hacoca.

Ceplieunblil HUKI. ApTepuanbHOe
JaBJICHUE, ITyJbC. ABTOMATHA.
[IpoBoasdias cucrema cepata.
DnexkTpudeckas padboTa cepaia.
OnekTpokapauorpamma. HepBhas

U TyMOpajbHas peryjsiuus padoTsl cepaua.

Hapymienus pabotsl cepana.
I'unepronuyeckas 6oJie3Hb, cepaeUHast
HEJ0CTaTOYHOCTh, aTEPOCKIIEPO3
KOPOHApPHBIX COCYI0B, THPAPKT MUOKap/a
u Tak nanee. lllyntuposanue,
AHTHOIJIACTUKA, KJIETOYHAs Tepanus

U Ipyrye COBPEMEHHBIE METO/IbI JICUCHHSI
cepleyHbIX OosiesHel. TpaHcmianTauus
cepaua.

Onucanue CTpoeHUs CepACUHOM
MBIIIIIIBI U €€ TPOBOISAIIEH CHCTEMBI.
N3mepenne KpoBsIHOTO JIaBIICHUS,
00CyKJIeHHUE PE3yJIbTaTOB
UCCIICIOBAHUS.

[Toacuer mynbca 1 Yrciia CepaeYHBIX
COKpAILIEHUH Y YEJIOBEKA B TIOKOE

U TI0CJIE JJO3UPOBAHHBIX (PU3UYECKUX
Harpy3ok, o0CyXJIeHue pe3yIbTaToB
UCCJICTOBAHMUS.

OObsicHEHUE HEHPOTyMOPaTbHOM
peryJsiiuu padboThl cepAala

B OpraHU3Me YeJIOBEKa.
O6ocHOBaHKME HEOOXOUMOCTH
coOroIcHUS MeP TPOPUITAKTHKU
CepAEUHO-COCYIUCTHIX OONe3HEN

106



Jlabopamopnuie u npakmuueckue
paoomut.

[IpocMOTp rUCTOIOTMUECKUX NTPENAPATOB
CepJCYHOMN MBIIIIIBI.
DnekTpokapauorpadus

9.2

KpoBeHocHas
cucrema

U muMdaTtuyeckas
cucrema

Kpyru kpoBooOparieHusi: 60ab110i

Y MQJIbIA, OCHOBHBIE COCY/bI.
Knaccudukanus cocy10B: aprepun,
apTepuOJIbl, BEHbI, BEHYJIbI, KAIUJUISIPHI.
Pe3uctuBHbBIE, OOMEHHBIE U EMKOCTHBIE
cocyapl. CTpoeHue CTEHOK COCYOB.
HepBHas u rymopanbHasi peryisiius
paboThl cocy10B. CucteMHas perynsuus
apTepUaIbHOrO AABJICHUS U IPYTUX
napamMeTpoB KpoBH (Oapopediekce,
xemopeduiekc u Tak ganee). Hapymenus
paboThI cocyA0B. ApTepHanbHbIe U
BEHO3HBIE KDOBOTEUYEHUS U IIEPBAsi [IOMOILIb
npu HUX. AHATOMUS TUM(PATHIECKON
CUCTEMBI: IUM(PaTHUECKUE COCYAbI

u muMmpatuyeckue y3ibl. [[puauHb
JBUKEHUSI KPOBU U TUMQBI 110 COCYIaM.
JlabopamopHule u npaxmuyeckue
padompi.

N3yuenune rucToIornueckux npernapaTon
CTEHOK COCY/JIOB.

[lepBas momolib Ipy KPOBOTEUEHUSIX.

Onucanue cTpoeHUs KpyTroB
KpPOBOOOpaLIEHMUS.

CpaBHEHUE CBOICTB apTepuii, BEH
U KalWUISIPOB; PE3UCTUBHBIX,
OOMEHHBIX U EMKOCTHBIX COCY/IOB.
OO0bsicHEeHHEe HEHPOTyMOpaIbHOM
peryJsainuu paboThl COCYJI0B

B OPTaHU3ME YEJIOBEKA.
OnenunBanue BIUSHUS (HAKTOPOB
pHUCKa Ha 3I0POBBE YEIOBEKA.
OnucaHue 1 UCMOJIb30BaHUE
IPUEMOB OKa3aHHsI IEPBOM TOMOLIU
IIPU KPOBOTEUYEHUSX.
Uccnenoanune npuyuH JIBHKEHUS
KpPOBH U JIUM(]BI 10 COCyJam
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N3Mmepenue apTepraibHOTO JABICHUS
U IyJibca

9.3

BuyTpennss cpena
opraHusma

KpoBb, TkaneBast KUAKOCTH, TUM(a.
MexaHu3MBbl OICPKAHUS BHYTPEHHEN
cpenbl opranusma (romeoctas). CBs3b
BOJHO-COJICBOTO OOMEHa OpraHu3Ma

¢ opMHpoOBaHUEM B OTTOKOM TKAHEBOM
KUJKOCTH.

XUMHYECKHMN COCTAB ILIA3MbI KPOBH.
DopMEHHBIE JIEMEHTHI: IPUTPOILIUTHI,
JICHKOILMTBI, TPOMOOITUTHI. JIelkoruTapHasi
dbopmyna. OyHKIHH pa3TAIHBIX
dbopMeHHBIX 351IeMeHTOB. KpoBeTBOpeHue
U OpraHbl KpoBEeTBOpeHUs. MecTa rubenu
pa3IMYHbBIX (POPMEHHBIX PJIEMEHTOB KPOBH.
I'pynnel kpoBu 1o cucreme ABO,
pe3yc-GhakTop u Ipyrue CUCTEMBI
ONpENEJICHHS TPYIIT KPOBH.

[lepenuBaHue maa3mpl, 3pUTPOLIUTAPHON

U TpoMOonuTapHoi Maccel. bydepHas
GyHKIUS T1a3Mbl KpoBU. TpaHCOPT ra3oB
1o kpoBu. Paznuunsie hopmbl
remorsjoOuHa. Perymnsius cpoacTaa
reMoryioouHa K kuciaopoay. CBepThIBaHUE
KpOBH, PUOpHHOIUTHYCCKAS

U IPOTHUBOCBEPTHIBAIOIIASI CHCTEMBI.
Hapymenusi, cBsi3aHHbIE C KPOBETBOPEHUEM

Omnucanue BHYTpEHHEN Cpeibl
YeJioBeKa.

V3yueHue MpuIrnHHO-CIICICTBEHHBIX
CBSI3€U MEXKY BOJHO-COJIEBBIM
00MeHOM 1 (hYHKIIMOHUPOBAHUEM
TKAHEBOU KUJIKOCTH.

CpaBHeHHe (OPMEHHBIX JICMECHTOB
KPOBH.

UccnenoBanue KIeTOK KpOBU

Ha TOTOBBIX IIpernaparax.
YcTaHOBICHUE B3aMMOCBSI3U MEKITY
CTpoeHHEeM (POPMEHHBIX IJIEMEHTOB
KPOBH U BBITIOJTHAEMBIMHU
(GyHKIHAMU.

Onucanue rpynn KpoBH.
OObsicHEeHUE TPUHITUIIOB
TIepeIMBaHMS KPOBH, MEXaHU3MOB
CBEPTHIBaHUS KPOBH.

O6ocHOBaHKE 3HAYEHUS IOHOPCTBA.
Onucanue (HakTopoB pHUCKa

pu 3a00JIEBaHUSX,, CBA3AHHBIX

C KPOBBIO U KPOBETBOPCHUEM
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U QyHKIIMOHUPOBAHUEM (POPMEHHBIX
AIIEMEHTOB.

Jlabopamopnuie u npakmuueckue
paoomut.

W3ydyeHne rucToIornIecKux mpenapaTon
KPOBH ¥ OPTaHOB KPOBETBOPCHHSI

Htoro yacoB no teme 10

10. IbixaTesibHAsA cCHCTEMA

10.1 | deixarenapHas 4 AHaTOMMUS JIbIXaTEIBHOM cCUCTeMBI: BepxHue | OOBbICHEHHUE CYIITHOCTH IpoIiecca
cucrtema JbIXaTEbHbIC MYyTH, HUKHUE JbIXaTEIbHbIC | AbIXaHMUS.

yTH, Jerkue. Hocossle nosnoctu.
Hocornorka. Porornorka. I'oprans.
Knaccudukanus xpsiiieit ropTaHu.
HanropranHuk v ronocoBsl€ CBSI3KU.
Tpaxes. bponxu. Jlerkue. Jlerounsie
y3bIPbKU (AJIbBEOJIbI). DUZHOTOTHS
IpolLecca AbIXaHus, POJIb IUIEBPATIbHON
KUIKOCTH, THaPparMbl, MexKpeOepHBIX
u Apyrux melii. CypgakTaHT.
DJacThyeckas TAra JIETKUX. [[pIxareabHple
JNBYKEHUS. JKU3HEHHAS] EMKOCTb JIETKUX.
Jlerounsie 06bembl. HepBHas

Y cTaHOBIIEHUE B3aUMOCBSI3H MEXKITY
O0COOEHHOCTSIMU CTPOEHHUSI OPTraHOB
JbIXaHUS U BBITIOJTHSAEMBIMH
(yHKIHAMU.

OO0bsicHEHHE MEXaHU3MOB JIbIXaHUSI,
HEUPOTYMOPaAJIbHON PETYJIIALUN
pabOoThl OPTAHOB JIBIXAHUS.
HccnenoBanue KU3HEHHON EMKOCTH
JIETKHX, ONPEIEIICHUE YaCTOThI
JILIXaHUS, 00CYKJICHHE TTOJTYYEHHBIX
pe3yIbTaToB.

BrisiBneHre npu3HaKkoB U IPUYUH
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U TyMOpaJibHasi PeryJIsiliusl IbIXaHHUSI.
['uruena npixanus. TpeHUpoBKa
IbIXaTelbHbIX M. [IpenynpexaeHue
MOBPEXKIEHUS FOJIOCOBOIO anmnapara.
Nudexnmonnsie 601€3HU, TEpEIAIOIINECs
4yepe3 BO3AyX, U IpoUure 3a00IeBaHMs
OpraHoB AbiXaHus. Biusaue
Ta0aKOKypEeHUS Ha OpraHbl IbIXaTeIbHON
CUCTEMBI. ACTMa, OOCTPYKTUBHBIC
3a0051€BaHUs JBIXaTEIHHOU CUCTEMBI.
Jlemoncmpauyus MOJENH TOPTaHU, MOJIEIH,
MPOSICHSIONIEH MEXaHW3M BJI0OXa U BbIIOXA.
Jlabopamopnvle u npakmuyeckue
paoomut.

N3mepenue o0xBara rpyiHOM KJIETKH

B COCTOSIHUM BI0XA U BBIJI0XA.
OrnpeneneHne 4acToThl IbIXaHUS.

Bnusnue paznudsabix (pakToOpoB HA YACTOTY
JIbIXaHUS.

Cnuporpadus.

N3ydeHune rucToiornyeckux npenapaTon
OpPraHOB JIbIXaHUS

MH(PEKIIMOHHBIX 3a00JIeBaHUI
OpTraHOB JIBIXaHUS.

Omnrcanue Mep MpeaypexACHUS
UHPEKINOHHBIX 3a00I€BaHUIA.

OOcyxaeHue BpeTHOTO BO3CHCTBUS

Ta0aKOKypeHUSs, HAPKOTHUECKUX U

IICUXOTPOITHBIX BCIICCTB HAa 310POBLC

YCJIOBCKA

Htoro yacos no teme

11. IInmeBapurebHast CUCT

€Ma

11.1

[InmeBapurenpHas
cucreMa

AHaATOMHS NUILEBAPUTEIIBHON CUCTEMBI:
pPOTOBAs MOJOCTh, MUILIEBOJ, KETYIOK,
TIOJIKEITY IOYHAs HKeJe3a, IeUY€Hb, OTAEIbI

Onucanue opraHon
MUIIEBAPUTEITHBHON CUCTEMBI.
YcTanoBieHNE B3aUMOCBSI3H MEXKITY
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TOHKOM KUIIIKH, OTJEIbI TOJICTOM KHUILIKH.
Crpoenue 3y0a, 3yOHas cucTeMa YeloBeKa.
DuU3M0I0THS NTUILLEBAPUTEIIBHON CUCTEMBI:
paciieryieHue 0eIKoB, JIUIHJIOB,
YTJIEBOJIOB, HYKJIIEMHOBBIX KUCJIOT

o1 IeicTBUEeM (PEpMEHTOB,
CEKPETUPYEMBIX PA3HBIMH OTAECIAMHU
MUAIIEBAPUTEIILHOU CUCTEMbI. X UMUYECKUI
COCTaB CIIFOHBI, KETYTOYHOTO COKa,
MOJKETYAJOYHOT' O COKA, JKEJIUH, COKA
TOHKOM KMIIKU. [TonocTHoE 1
MPUCTEHOYHOE TMHUILIEBAPEHUE B TOHKOM
kuieyHruke. OyHKINMH MOHKEITyJ0YHON
Kese3bl U reyeHn. QyHKIMU TOJICTON
KUIIKA. Posb kumeunoit MUKpOQI0phl
JUISL YETIOBEKA.

HepBHas u rymopanbHas peryiasnus
IIPOLECCOB MUILEBAPEHUS, YTIIEBOIHOIO,
JUAMHUIHOTO, 0EJIKOBOTO OOMEHa.

['uruena nutanus. Hemndexknnonubie

¥ ayTOUMMYHHBIE 3a00J1€BaHUS CUCTEMBI
nuieBapenus. [Ipenynpexnenue
UHOEKIUN ¥ TPOYHX KETYJOUHO-
KUILIEYHBIX 3a00JI€BaHUM (TacTpHT,
sI3BEHHAas1 00JI€3Hb, AlITICH IULINT, ITUPPO3,
MAHKPEaTUT U APYrue), MUIIEBbIX
oTpaBiieHud. XennuKoOakTep Kak pakTop

CTPOEHHUEM OPTaHOB MUIIICBAPCHUS
Y BBITIOJIHIEMBIMU UMH (DYHKITASMHU.
OOBsiICHEHHE MEXaHU3MOB
MUIIEBAPEHUS, HEUPOTYMOpPaTbHOMN
PEryJISIUY MPOIECCOB MUIIIEBAPEHUS.
HccnenoBanue aeiictBus epMEHTOB
CJIIOHBI Ha KpaxMall, 00CYK/IeHHE
pe3yJIbTaTOB.

PackppiTHE poJI COBpEMEHHBIX
METOJIOB U3YUYEHHUSI OPTaHOB
MUIIEBAPEHUSI.

Onucanue HenH(PEKITMOHHBIX
3a00J1eBaHUH NMUIIIEBAPUTEIHLHON
CHUCTEMBI U UX TIPUYHH.
O6ocHoBanue Mep NPOHUTAKTUKI
WH(EKITMOHHBIX 3a00JICBaHUIA
OpPraHoOB IMUILEBAPEHUS, OCHOBHBIX
IPUHIIMIIOB 3/I0POBOT0 00pa3a *KU3HU
W TUTHEHBI TUTaHUS.

OO0cyxaeHue BpeTHOTO BO3ICUCTBUS
Ta0aKOKypEeHUs, HAPKOTUUECKUX

Y IICUXOTPOITHBIX BEILIECTB

Ha 3/I0POBbE YEIOBEKA
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pa3BUTHUS TacTpUTA U 53Bbl. BiausHue
KypEeHHS U aJIKOTOJIA Ha MUIIEBapEHUE.
PaccTpoiicTBa NHILEBOTO NOBEICHUS.

Jlemoncmpayus Topca 4ejIoBeKa, TaOJINLL.

Jlabopamopnuvle u npakmuueckue
padompi.

Uccnenosanue neiictBust pepMeHTOB
CJIIOHBI HA Kpaxmal.

N3ydeHune rucTonornyeckux mpenaparon
OpTaHOB MUIIEBAPUTEIIBHOM CHCTEMBI

HToro uacos 1mo teme

12. BoigeauTeJabHAas CHCTEMA

12.1

BrigenurenbHas
CHUCTEMA

CrpoeHue BbIIETUTENbHOW CUCTEMBI:
MOYKH, MOYETOYHUKH, MOYEBOH My3bIPb,
MOYEHCITYCKATEIbHBINA KaHAJL.
OyHKIIMoHNpOoBaHue mouku. HedpoH kak
CTPYKTYpHO-(DYHKIIMOHAJIbHAS €AMHUIIA
no4Kku. OU3NOIIOTHYECKHE MPOLIECCHI
dbopMupoBaHUs BTOPUYHONU MOYH:
bunsTpanus, peadbcopOius, CeKperus.
Ponb nouku B peryssiuu apTepuagbHOro
nasiieHus. HepBHas u rymopanbHas
perymsius paboThl OPraHOB
BBIJICTIUTEILHOM cUCTeMbl. 3a00JIeBaHus
OpPraHOB MOYEBBIJIETUTEIbHON CUCTEMBI
(LMCTUT, TUETTOHEPPUT, MOUEKAMEHHAS
00JIe3Hb U JIpyTHUE), UX MPEAYIPEKICHUE.

Onucanrie OpraHoB BbIICTICHHUSI

B OpraHHM3ME YeJIOBEKa.
OObsicHEeHUE 3HaYEHUS OPTaHOB
CUCTEMBI BBIJICIICHUS B BBIBEICHUT
pPacTBOPUMBIX B BOJIC BEIICCTB.
YcTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
O0COOCHHOCTSIMHU CTPOCHHUS OPTaHOB
Y BBITIOJTHAEMBIMHA UMH (QYHKITUSIMHU.
OObsicHEHUE BIUSHUS
HEHPOTyMOpaIbHON PeryJIsaiuu

Ha pa60Ty BBI,HeJII/ITGJIBHOP'I CHUCTCMBEI.

HccnenoBanne MeCTONMOI0KECHHUS
MOYEK Ha MYJISDKE YeJIOBEKa.
ApPryMeHTHPOBAHHUE U OLICHUBAHUE
BIUSAHUS (PaKTOPOB PHUCKa
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HckyccrBennas nmoyka. J{uanus.
TpaHcraHTauus MOYKH.
Jlemoncmpayusa Tabnuy, MoaeIu
«CTpOoeHHE MOYKH MIIEKOTTUTAIOIIET 0,
MYJISKA [TOYEK YeJIOBEKA, BIIaKHOTO
npenapara.

Jlabopamopnule u npakmuueckue
paoomut.

N3ydeHune rucTonornyeckux npenapaToB
Pa3HBIX YYaCTKOB IOYKH, MOYETOUHHKA,
MOYEBOTO My3bIps

Ha 3/I0pOBbE YEJIOBEKA.
Onucanue Npu3HaKoB 3a00I€BaHUM,
Mep TpopUIaKTUKN 00JIe3HEeH
OpPraHOB MOYEBBIJICIIUTETHHON
CUCTEMBI

NToro uacoB no teme

13. [TosioBast cucrema

13.1

ITonoBas cucrema

Cranguu ramerorenesa. OTiIM4us 0OreHes3a
U CIIepMaToreHes’a apyr or apyra.
O11og0TBOpEHHME.

JKenckast mosoBast cucremMa: SIMYHUKH,
MaTOYHbIE TPYOBbl, MaTKa, BIarajuuie,
BHEIIIHHE TOJIOBBIE OPTaHBbI.
MeHcTpyallbHBIN [HAKIL

MyxcKkas 1ojoBasi CUCTEMA: CEMEHHHUKHU
Y TIPOYME BHYTPEHHHUE NIOJIOBBIE OPTaHBI,
BHEIIIHHE TOJIOBBIE OPTaHBbI.

Hepsnas 1 rymopanbHas perynsuus
paboThl OPraHoOB MOJIOBOM CHCTEMBI.
[InanupoBanue OEpeMEHHOCTH, METOIbI
KOHTpALEN1H, IPEeIUMILIAHTallOHHBIN

CpaBHeHUE OOreHe3a

U CIIEpMaTOreHes3a.

OO0bsicHeHUE CMbICTIa OUOTOTUYECKUX
MMOHSTHM: TAMETOTCHE3,
HCKYCCTBEHHOE OIIJIOJIOTBOPEHHUE
(BKO).

Onucanue opraHoB MOJI0BOM
CHUCTEMBbI B OPraHU3MeE YEJIOBEKA.
OObsicHEeHUE BIUSHUA
HEUPOTyMOPaJIbHOW PETYJIIALUN
Ha paboTy MOJIOBOM CUCTEMBI
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CKPUHUHT, 3KCTPAKOPHOPAIBHOE
OIJIOIOTBOPEHUE. bepeMEeHHOCTB,
naktarmus. 3a0oJieBaHus, IEPEIaroITUecs
MTOJIOBBIM ITYTEM.

Jlabopamopnule u npakmuueckue
paodomut.

N3yyeHne rucToaoru4ecKux npenaparos
OPraHOB IMOJIOBOM CUCTEMBI

NToro uacoB nmo teme

14. Ko:xa 1 ee mpou3BOIHbIEC

14.1

Koxa u ee
MIPOU3BOAHBIC

DNUIEPMUC — MHOTOCJIOMHBIN
oporoBeBaroui anutenuit. Cioun
snuaepmuca. Ciou nepmsl. [logkoxHas
AKUpOBas KieTdyarka. [[pou3BoIHbIE KOKHU:
HOT'TH, BOJIOCHI. KOXKHBIE eJe3bl: TOTOBBIE,
caJbHbIE U MOJIOUHbIE. DYHKIIMH KOXKHU.
Posib HEpBHOM U T'yMOpaIbHOU PETYIISIIUA
B OCYIIECTBJIEHUU TEPMOPETYIATOPHOMN

U IpYTUX QYHKIUI KOXKH.

3aboJieBaHus KOKHU U UX TIPEYIPEKICHUE.
[leperpeBaHue: COJIHEYHBIN U TEIIOBOU
yaapbl. Oxoru. OOMOpOKEHHUS.
[IpodunakTuka u rnepeas IOMOIIb

IIPU TETUIOBOM M COJTHEYHOM yzapax,
0’K0rax U 0OMOPOKEHHUSIX.
Jlemoncmpayus MOEIN CTPOSHUS KOXKH,
TaOINUII, CJIANI0B.

Omnucanue cTpoeHUS U PYHKITUH
KOXH, €€ MPONU3BOTHBIX.
UccnenoBanue BausiHUSA PakToOpoB
OKpPYIKaIoIel cpeibl Ha KOXKY.
OO0BscHEHHE MEXaHU3MOB
TEPMOPETYJISIIHH.

Ornucanue MpueMoB MePBOM TOMOIIIH
IIPY COJTHEYHOM U TETUIOBOM yIapax,
TpaBMax, 0’KOrax, 0OMOPOKCHHUH;
OCHOBHBIX THTHEHUYECKUX
TpeOOBaHUM K OJICK]I€ U O0YBH.
OO6cyxaeHue 3a00J1eBaHUN KOXHU

U UX TPEAYTPEKICHUS
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Jlabopamopnuie u npakmuueckue
paoomut.

HccenenoBanue ¢ HOMOLIBIO JIYIIBI TBUIBHON
Y JIAJIOHHON CTOPOHBI KUCTH.

N3ydeHune rucToornyeckux npenapaTon
AMUACPMHUCA U JEPMBI

NToro uacoB nmo Teme

3

15. Aranranum opraHu3ma 4yejioBeKa

15.1

A nanranmmn
OpraHM3Ma 4eJIOBeKa

5

Tepmoperynsauus: poyib KOKHA U COCY0B.
['unoramamyc Kak LEHTp
HEUPOTryMOPaJIbHOU PETYJISALUN
TerooomeHa. [loBeneHueckre ajanTarum.
Ananranuu 4enoBeKa, €ro OpraHoB

U TKaHel K HU3KKUM KOHIEHTpAIUsIM
KHMCJIOPOJIA U TUIIOKCUU. Peryisus
noTpeOIeHHs KUCIOPO1a TKaHIMHU,
sputponod3. [lepectpoiika metabonmnzma
KJIETOK B YCJIOBUM THIIOKCHHU.
AJtanranuy K HeIO0CTAaTKy Pa3Iu4HbIX
NIUTATEJbHBIX BEIECTB. JHEPreTUUECKAS
(YHKIIMS [IMKOTeHa B IEYEHU U JIUITHI0B
B JkMpoBO# TkaHu. [Topsaox
UCIIOJIb30BaHUs 3a11aCOB MMUTATEIIbHBIX
BeIeCTB B oprannsMme. [lepecrporika
MeTaboM3Ma KJIETOK B YCIOBUAX
TOJIOIAHHUS.

Hupkannusie putmel. Bausiaue

OOcyxaeHne aganTHBHBIX
MEXaHHU3MOB UeJIOBEUECKOTO
OpraHu3Ma.

N3yuenune nepectpoek MmeTadoamuzma
I10]T BO3/ICHCTBUEM BHEIIITHUX
(bakTopoB.

OOBsCHEeHHE 3HAUYUMOCTH
(U3HYECKO aKTUBHOCTH, PEIKHMA
JTHSL ¥ TUTaHUS JJIS 37I0POBbS
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MPOIOKUTEIBLHOCTH CBETOBOTO JTHS
Ha HEHPOTYMOPAIbHYIO PETYJISIINIO
IPOLIECCOB KU3HEAESTEIIbHOCTH YEJIOBEKa.
TpenunpoBku. Ponb dpuszndeckoit
AKTUBHOCTHU B COXPaHEHUHU 37]0POBbsI
yenoBeka. [Ipodunakruka 3a6oeBanmit
CEpPIACYHO-COCYUCTON U ABIXATEIbHOU
CUCTEM U ONOPHO-JBUTATEIHHOIO annapara.
Ananranuu K HeBecoMocTu. [lepectpoiiku
MeTa0oIM3Ma B YCIOBUSX HU3KOM
rpaBUTALMY, TPOPUIAKTUKA HETATUBHBIX
[IOCJIEICTBUI.

Jlemoncmpayus nocoduit u o0ydaromux
BUJICOPOIMKOB

HToro yacoB 1o teme

16. 'eHeTHKA 4YeI0BEeKa

16.1

['eneTuka yeoBeka

OmnpeneneHne resa u ajuiens, FeHOTUIA

u ¢penoruna. Ilouarue romo-

Y T€TEPO3UTOTHI. 3aKOHBI MeHaes.
B3anmoneiictue ajueneii. MOHOrE€HHBIE
Y MOJIMT€HHBIE IIPU3HAKH. XPOMOCOMHAs
TEOpHsI HACIEACTBEHHOCTH MopraHna.
Kpoccunrosep u cuemienHoe
HacyeloBaHue. MexaHU3MBbI OIIPEIEIICHUS
noJia. [ToioBbIE XpOMOCOMBI M 2y TOCOMBI
yesnoBeka. HacnenoBanue, cuenieHHoe

C TIOJIOM.

PackpeiTHe cMbICiIa TEPMUHOB

Y TIOHSATUI: TOMUHAHTHBIE

Y PELIECCUBHBIE IPU3HAKU, AJIJIENH,
TOMO3UI0Ta U FeTEPO3UTrOTA.
O3HaKOMJIEHHE C 3aKOHOMEPHOCTSIMHU
HE3aBUCHUMOT0 HACJIE0BaHus,
CLEIJIEHHOTO HACJIEOBaHUE
PU3HAKOB, HACIEAOBaHUS,
CLEIUVIEHHOTO C ITOJIOM.
Onpenenenye noJja.

O6cyx1eHne 3aKOHOMEPHOCTEN
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N3MeHYnBOCTh: HACJIEICTBEHHAS

U HeHaclencTBeHHas. [Ipumepbl
HEHACJIEICTBEHHBIX U3MEHEHUI
(Mmoaudukanuit). Knaccudukarms
HACJIECTBEHHOW N3MEHUYUBOCTH

Ha MYTallMOHHYIO U peKOMOMHAIIUOHHYIO.
['eHHBIE, XpOMOCOMHBIE U TECHOMHBIE
3a0oneBanus. [Ipumepsl reHHBIX,
XPOMOCOMHBIX M TCHOMHBIX 3a00JICBaHUIMA
YEJI0BEKa.

[TonynsiiMOHHASI TEHETHKA.

[Tonsitue renodonna. Pacnpenenenue
YacTOT aJUIEJICH B MOIYJISLHH.

3akoH Xapnu-BaitnOepra.

Pemenne reneTnyeckux 3aaad.
MenuuuHckas renetuka. [loctpoenune
POAOCIOBHBIX [TPU AHAJIN3E ONPEETIEHHBIX
NpU3HAKOB. POJb reHETHUYECKUX aHATN30B
IIPU TUIAHUPOBAHUU U KOHTPOJIE
OCpPEeMEHHOCTH.

CexBeHUpOBaHHE FT€HOMA KaK UHCTPYMEHT,
MIO3BOJISIONTUN TPOTHO3UPOBATH (PEHOTHIT
YyeJIoBeKa U IPYTUX KUBBIX OPTaHU3MOB,
a Takxke BUpycoB. buonndopmaruyeckue
WHCTPYMEHTHI aHAJIN3a FTEHOMOB. MeTo1bl
HaIPaBJICHHOTO U3MEHEHUS T€HOMOB
OpraHu3MoB. [ 'eHeTHUeCcKast UHKEHEPHSI.

HN3MCHYHUBOCTU IIPHU3HAKOB
(H&CJ’IGI{CTBGHH&H

N HCHACJICACTBCHHAA I/ISMCH‘{PIBOCTI))
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['eHOMHOE peTaKTUPOBAHKE. DTHUYECCKUE
ACITEKTHI BHECEHUS U3MEHEHNH B TEHOMBI
pa3IMYHbBIX OPraHU3MOB, B TOM YHCIIE
YeIIOBeKa.

Jlemoncmpayus Tabnull, 1IaKkaTos,
KUHO(PArMeHTOB, pOJIMKOB 13 MHTepHeTa

NToro uacoB nmo Teme

17. AuTponorenes

17.1

AHTpoOIoreHes

[IpumaThl: OTIMYMUTEILHBIC YEPTHI, COCTAB
Y DBOJTIOLIMSI OTPSJIA.

YHUKaIbHbIE TPU3HAKK TOMUHUI.
[IpssmoxoxkaeHue: TeOpUr BO3ZHUKHOBEHHSI,
aHaTOMO-MOP(OJIOTHIECKHI KOMITIIEKC
npu3HakoB. [IpsaMoxoxaeHue B Ipyrux
rpyImnmnax npuMartoB. Pyka,
IIPUCIIOCOOJICHHAS K H3TOTOBJICHHUIO

Y IPUMEHEHUIO OPYIUM TpyJa.
Bricokopa3BUTEIN MO3T: TCHACHIIUA

B DBOJIIOINY, YHUKAJIBHBIC YEPTHI,
MOP(OIOTHYECKIE OCOOCHHOCTH.
CXO0JICTBO U pa3IMuMsl YEJTOBEKA U
YeJI0BEKOOOPa3HBIX 00€3bsIH: aHATOMHUS,
AMOPHOJIOTHS, OMOXUMHUS, TIOBEJICHHE.
[[InMmaH3e KaK OMMKAUIINN )KUBOU
POJICTBEHHHK YEJIOBEKA. DBOJIIOIHUS
YeJI0BEKOOOPa3HBIX 00€3bsH.
Jemoncmpayus MyIsKen, Tabull,

KnaccudunupoBanue opraHusmMoB
Ha OCHOBE MX CTPOCHHSI.
CpaBHeHue 0JTy00e3bsH U BBICIITUX
IPUMAaTOB, IIUPOKOHOCHIX

Y Y3KOHOCBHIX 00€3bsH.

BrisiBneHNE OTIIMYUTEBHBIX
MPU3HAKOB TOMUHUI,
YeJI0BEKOOOPa3HbIX 00€3bsH,
aBCTPAJIONMUTEKOB, NPEICTaBUTENCH
poaa Homo
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ClaiioB, BU1e0UILMOB U CAalTOB
NHTepHeTa, MOKa3bIBAIOIINX CTPOCHUE
IPEIKOB COBPEMEHHOTO YEJIOBEKa, 00€3bsIH-
AHTPOIIOUJIOB, IIPEICTABUTEIIEU
YEJI0BEYECKUX pac.

Jlabopamophule u npakmuueckue padoomaol
N3ydenue npeBHENIIEN NCTOPUH

Y DBOJIFOLIMU YEJIOBEKA HA IPUMEPE
KOJUIEKIIMI U PEKOHCTPYKIUH (3KCKYypCus

B MAJICOHTOJIOTUYECKUN My3ei)

HToro uacos 1mo teme

3

18. YestoBeKk U OKpy:xamOIIas cpeaa

18.1

Ye1oBeK U
OKpY>Karomas cpesia

2

Dkosornyeckue (HakTopbl U X JICUCTBHE
Ha OpraHu3M Y€JIOBEKA. 3aBUCHUMOCTh
3710pOBbS YEJIOBEKA OT COCTOSIHUS
OKpyX)arouen cpenbl. MUKpOKIMMAT
JKWIBIX OMELIEHU. Tpy yemoBeka.
®dwusuonorus Tpyaa. Paborocrnoco6HOCTh
U YTOMIJICHHE.

310pOBbE YETOBEKA KaK COI[MaIbHas
LEHHOCTh. DAKTOPBI, HAPYIIAOLINE
3I0POBbE: TUIIOJIMHAMMUS, KypEHUE,
yHOTPEOJICHUE aTKOT0JIsl, HAPKOTHKOB,
HecOaJIaHCUPOBAaHHOE TUTAHUE, CTPECC.
VYkpemienue 310poBbs. Kynbrypa
OTHOIIEHUS K COOCTBEHHOMY 37I0POBBIO
Y 3JI0POBBIO OKPY>KaIOIIHX.

ApryMeHTUpOBaHUE 3aBUCUMOCTHU
3JI0POBbsI YEJIOBEKA OT COCTOSHUSA
OKPY>KaroIIEH CPEIbI.

AHanu3 u OlICHUBAHUE BIUSHUSA
(bakTOpOB prCKa Ha 3I0POBbE
YeJI0BEKa.

OOGocHoBaHMe 3710pOBOT0O 00pasa
KU3HH, pallMOHAIBHOW OpraHU3alun
TpyJla ¥ OJHOLEHHOTO OT/IbIXa
JUTS IOJIIEPKAHUSI ICUXMYECKOTO
U (PU3NYECKOTO 310POBbS
YeJI0BEKa.

OO6cy>xeHne aHTPOIIOT€HHBIX
BO3JICVICTBUN HA IPUPOAY,
rI100aJTbHBIX HKOJIOTUYECKUX
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AHTPOIIOTCHHBIE BO3JICHCTBHS Ha CPEy.
Hapymenue kpyroBopoTa BEIIeCTB

B Onocdepe. AHTPOIIOTCHHBIH
KPYTOBOPOT. DKOJIOTHYECKUE KPUZUCHI U
WX TIPUYUHBI.

Koapomrorus o611ecTBa v MPUPOIHI.
ParnmonansHOE MPUPOIOIIOIE30BAHHE.
3HavYeHHE OXPaHbl OKPYIKAIOIICH
MIPUPOTHOM CPEJIbI IS COXPaHCHUS
YeIIOBEUESCTBA.

Jlemoncmpayus Tadbnuu,

IJIaKaTOB, KHHO(PAarMeHTOB,
BUJICOPOJIMKOB U3 IHTEpHETA

po0JieM, poIu OXpaHbl
MIPUPOJIBI B COXPAHEHUH KU3HU
Ha 3emIie

Htoro yacoB nmo Teme 2
OBIIEE KOJIMYECTBO 102
YACOBIIO

ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
DJIeKTpOHHbIe (LM (ppPOBbIE)
KosmnuecTBo yacos oOpa3oBaTe/ibHbIE peCcypchl
Ne n/m HaumeHoBaHMe pa3/ie/ioB U TeM NPOTrPaAMMbI
Koutp. IIpaxkr.
Bcero p P
padoTsl | padoThI
Paznen 1. BBenenue
bubmuoteka LIOK https://monypoku.pd/
1.1 Bgeaenue 5 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Hroro no pasueny 5
Paznen 2. baktepuu u apxeun
bubmuoteka [IOK https://monypoxku.pd/
2.1 bakrepuu u apxen 4 2 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
HToro mo pasaeny 4
Pasnen 3. Muoroo6pa3ue 0{HOKJIETOYHBIX 3YKAPHOT
Bubmuoreka LIOK https://Monypoxu.pd/
3.1 MHoroo6pasue 0AHOKJIETOYHBIX 3YKapUOT 4 CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
HTtoro no pazueny 4
Pa3nea 4. ApxemjiacTHIHbIE WJIH «PACTEHHUS»
Bubmmoteka LIOK https://mMonypoxu.pd/
4.1 Boranuka — Hayka o pacTeHusx 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoteka LIOK https://monypoku.pd/
4.2 OO1ast opraHu3alysi paCTUTEILHOTO OpPraHu3Ma 2 1 CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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bubmmoteka LIOK https://monypoxu.pd/

43 CnopoBsle pacTeHus 9 6 CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoteka LIOK https://monypoku.pd/

4.4 CemMmeHHbIE pacTeHUS 8 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Hroro no pazugeny 20

Paznen 5. CTpoeHue U )KU3HEAESATEILHOCTh CEMEHHbIX PACTEHUI
Bubmuoteka [IOK https://monypoku.pd/

5.1 [ToGer 1 MOOETrOBBIC CUCTEMBI 5 4 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
bubmmorexa [TOK https://mouypoku.pdy/

52 JIuct 5 2 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
bubmumoreka [IOK https://Monypoxu.pd/

5.3 Kopenb u kopHEBBIE CUCTEMBI 6 2 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoreka LIOK https://monypoku.pd/

54 BereratuBHoe pa3MHOKEHUE PaCTEHUI 4 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
bubmmoteka LIOK https://Monypoku.pd/

5.5 Knaccugukaius 1BeTKOBBIX 5 4 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Hroro no pazueny 25

Pa3znen 6. Ixos0orusi pactenuii. PacteHusi B NpUPOJIHBIX CO001IECTBAX

. bubmuoreka LIOK https://monypoxku.pd/
6.1 DKoJiorus pacTeHuii. PacTeHus: B mpupoIHBIX 7 CEEPOEPA3OBAHME
coodIecTBax https://sbereducation.ru/?ysclid=mqs5z{94si190911577

Hroro no pasueny 7

Paznen 7. PacTure/ibHBIN MUP U AeSITEJIbHOCTh YeJ0BEKA
butnunoreka IIOK https:/mMonypoku.pd/

7.1 PacTuTenbHbIl MUp U IESITEIBHOCTD YEIOBEKA 3 1 CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577

HToro no pazueny 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 28
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8 KVIACC

KoauuyecTBo yacoB

duekTpoHHbIe (LM pPOBbHIE)
o0pa3oBaTejibHbIE PeCYpPChI

Ne n/m HanmeHoBaHMe pa3/ie/ioB U TeM IPOrPaMMbI
Kontp. | IIpakr.
Bcero p P
padoTbl | padoThI

Pa3nea 1. I'puObl M rpuOONOA00HBbIE OPTAHU3MBI
bubmmotexa LIOK https://monypoxw.pd/

1.1 ['puObI ¥ rpuGOIIO00HBIE OPraHU3MBI 6 3 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577

HTtoro no pazugeny 6

Pa3pea 2. JKuBoTHbie
bubmmoteka LIOK https://monypoku.pd/

2.1 300510TUs1 — HAyKa O JKUBOTHBIX 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
bubmuoteka LIOK https://monypoku.pd/

2.2 OCOOEHHOCTH CTPOEHUS JKUBOTHOW KIIETKH 3 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577

Hroro no pasjaeny 4

Pa3znen 3. CTpOGHI/Ie H KU3HEACATC/IbHOCTD )KHBOTHOTI'0O OpraHm3mMa OpI‘aHHZ{MeHHbIﬁ YPOBCHDb OPraHuM3alM >KU3HU

3.1

ITnTanne Y )KUBOTHBIX

3

bubmuoreka I1OK https:/monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

3.2

TpaHcHOPT y JKMBOTHBIX

bubmmoteka LIOK https://monypoxu.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

33

Z[BIXaHI/IG Y )KUBOTHBIX

Bbubmmoreka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

34

BLII[GJIGHI/IG Y )KUBOTHBIX

bubmuoteka LIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

3.5

Onopa N IBVKCHUC Y )KUBOTHBIX

Bubnuoteka [IOK https://Monypoku.pd/
CBEPOBPA3OBAHUE
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3.6

PCFYJISII_II/IH KUBHCACATCIIBHOCTH Y )KUBOTHBIX

bubmmoteka LIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Wtoro no pasgeny

18

Pa3nea 4. Paznoo0pa3ue :KMBOTHBIX

4.1

JIByXCOiHBIE U TPEXCIOWHBIEC ) KUBOTHBIE U UX
0COOCHHOCTH. [IByXCIOWHBIEC )KUBOTHBIE

Bubnuoteka [IOK https://monypoku.pd/
CBEPOBPA30BAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.2

TpéxcnoitHbie )KUBOTHBIE

butaunoreka LIOK https:/mMonypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.3

Tun [1nockue yepBu

Bbubmmoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.4

Tun Kpyrnsie yepBu

bubmmoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.5

Tun Konpuatsie uepsu

bubnuoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.6

Tun Mommrockn

Bubmuoreka LIOK https://Monypoxu.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.7

Tun Ynenuncronorue

12

Bbubmmorteka LIOK https://monypoxu.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.8

Tun Xopaoseie

bubmmoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.9

Pa3nooOpa3zue u 3BOIIOIUS TO3BOHOYHBIX
KUBOTHBIX

bubmuoteka LIOK https://mMonypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.10

Hanxnacc PrIObI

Bubmuoreka LIOK https://Monypoxu.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

4.11

Brixo1 m03BOHOYHBIX Ha cymry. AMbuonu, nim

Bbubmuoreka LIOK https://Monypoxu.pd/
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3eMHOBOIHEIE

CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

bubmmoteka LIOK https://monypoku.pd/

4.12 Awmnnotsl. Pentunun, uinu [IpecMmbikaromumecst 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnuoteka LIOK https://monypoku.pd/

4.13 TITuner 8 CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
Bubmuoreka LIOK https://Monypoxu.pd/

4.14 MiekonuTaronye 8 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577

Hroro no pazaeny 64

Pa3z1e.11 5. 3B0.J1]0HHSI M 3KO0JI0I'udl ’KUBOTHbBIX
Bbubmmoteka LIOK https://monypoxu.pd/

5.1 OBOJIIOLHS U DKOJIOTUS )KUBOTHBIX 7 CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Htoro no pazaeny 7

Pasznea 6. JKuBoTHEBIE 1 YeJI0BEK
bubmmoteka LIOK https://monypoku.pd/

6.1 JKUBOTHBIC M YETOBEK 3 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577

Hroro no pazugeny 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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9 KJIACC

KoangecTBo 4acoB

DJIeKTpOHHbIe (LM(pPOBbIE)

Ne n/m HaumeHoBaHMe pa3/ie/ioB M TeM NPOTrPAMMBbI Beero Kourp. | IIpaxr. 06PA30BATEILHBIE PECYPChI
padoTsl | padoThI
Paznen 1. BBenenue
bubmmoreka [1OK https:/mouypoku.pdy/
1.1 Bsenenue 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Htoro no pazaeny 1
Paznen 2. O0muii 0030p KJIETOK M TKAHEH OPraHu3Ma 4yeja0BeKa
Bubmmoteka LIOK https://monypoku.pd/
2.1 OOMeH BelecTB Kak OCHOBA JKM3HU YEJIOBEKa 7 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoteka LIOK https://monypoxu.pd/
2.2 Hutonmorus 4 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoteka LIOK https://monypoxu.pd/
23 Tunsl TkaHel opraHu3Ma 4eaoBeKa 8 1 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Htoro no pazneny 19
Paznen 3. HepBHasi cucrema
bubnmoreka IIOK https://mouypoku.pd/
3.1 HepsHnas cucrema 8 2 CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazueny 8
Pa3nea 4. CeHcOpHBIE CHCTEMBI
bubmuoteka LIOK https://Monypoxu.pd/
4.1 CeHCOpHBIE CUCTEMBI 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
Hroro no pazneny 5
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Pa3pea 5.

3HI[0KpI/IHHaSl CuCTeMa

Bbubmmoteka LIOK https://monypoxu.pd/

5.1 DHJIOKpHUHHAS CUCTEMA 5 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
HToro no pazueny 5
Pasnea 6. [loBenenne
bubnmoreka IIOK https://mouypoku.pd/
6.1 IloBenenue 4 CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pasueny 4
Paznen 7. OnopHo-aABUraTeJbHbIH annmapatr
Bubmuoreka LIOK https://monypoxu.pd/
7.1 Koctu 4 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bubmmoteka LIOK https://monypoku.pd/
7.2 MBIIIIEI 3 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
HTtoro no pazugeny 7
Pa3nea 8. KpoBenocHasi 1 iuMdaTudyeckasi CHCTEMbI
0co6 Bbubmmoteka LIOK https://monypoxu.pd/
] 1 COOCHHOCTH CTPOCHNA U (YHKIIMOHMPOBAHUS 3 CEEPOEPA3OBAHME
CCPACTHON MBIIIIIBI https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoteka LIOK https://monypoxu.pd/
8.2 KpoBeHocHas cucrema U muMpaTudeckas cucrema 3 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubimoreka IIOK https://mouypoku.pd/
8.3 BHyTpenHsss cpefa opranusma 4 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazueny 10
Paznen 9. UmMyHHasi cucTemMa
Bubmuoteka LIOK https://monypoxu.pd/
9.1 NmMmmyHnHas cuctema 5

CBEPOBPA30OBAHUE
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Htoro no pasgeny

Pa3nea 10. /IpixaTeabHas cucremMa

10.1 JlpIxatensHas cucreMa

bubmmoreka [TOK https://mouypoku.pdy/
CBEPOBPA3BOBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Htoro no paszaeny

Paznea 11. [IumeBapuTesibHasi cucTeMa

11.1 [IumeBapurenpHas cucreMa

Bbubmmoreka LIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

HTtoro no pazugeny

Pa3pen 12. BoigeauTeabHas cucTeMa

12.1 BrineanrenbHasg cucteMa

Bbubmmoteka LIOK https://monypoxu.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

HToro no pazueny

Paszneda 13. ITosoBas cucremMa

13.1 TTonoBas cucrema

bubmmotexa LIOK https://monypoxu.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Wtoro no pasgeny

Paznen 14. Koxka u eé npou3BogHbIE

14.1 Koxa u e€ npousBoaHbie

bubmmoreka ITOK https://mouypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Htoro no pasaeny

Pa3nen 15. Agantanumy opranu3Ma yejioBeKka

15.1 AJlantauMy opraHusma 4esioBeKa

Bbubmmoteka LIOK https://mouypoxu.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
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HToro no pazueny 5
Pa3nen 16. 'eneTuka yejioBeka
Bbubmmoteka LIOK https://monypoxu.pd/
16.1 I'eHeTHKa yenoBeKa 9 CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazneny 9
Paznen 17. AHTponorenes
bubimoreka IIOK https://mouypoku.pd/
17.1 AHTpOIorexes 3 1 CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Hroro no pazueny 3
Pa3nen 18. UenoBek U okpy:xamonias cpeaa
Bubnuoreka LIOK https://monypoxu.pd/
18.1 Uenosek u OKpyxarolas cpeaa 2 CBEPOBPA3OBAHHE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Htoro no paszaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 12
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka Koa- ara eKTPOHHBbIE HU(POBbHIE
yp Kontp. | Ilpakr. A P PP

n/n BO U3y4eHusi | 00pa3oBaTejibHbIE PeCyPChl

padoTsl | padoThI
qacoB
Bubmmoteka LIOK https://mMonypoxu.pd/

1 [MuTosmorus — Hayka o KJIeTKe 1 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqgs5z{94si190911577
bubimmoreka [1OK https://mouypoku.pd/

2 Bupyconorus — Hayka o BUpycax 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5z{94si190911577
bubmmoreka ITOK https://mouypoku.pdy/

3 CoBpeMeHHast KiaccupUKaIis OpraHu3MOB, 1 CEEPOEPA3OBAHME

OCHOBHBIC ITPHHIHIIBI https://sbereducation.ru/?ysclid=mqs5z{94si190911577
bubamoreka [{OK https://Monypoxu.pd/

4 MeToapl HAyYHOTO IMO3HAHUS B OMOJIOTHH 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577

MI/IKPOCKOHI/U{ ONTHUYECCKAas, DJICKTpOHHAA.
Jlaboparopuas pabdota. «IIpaBuna TexXHUKH
0€30I1aCHOCTH IIpU IIPOBEACHNN Eu6 LOK b y /
HOINOTEKA ttps://Morypoku.pd
5 1a00paTOPHBIX U HpaKT'I/I‘-IeCKI/IX pabor. 1 CEEPOEPA3OBAHME
OCHOBBI MHKPOCKOIHH: TIPUTOTOBJICHHE https://sbereducation.ru/?ysclid=mqs5zf94si190911577
BPEMEHHBIX MPETapaToB 1 padoTa C
MuKpockornoM. OdopmiieHHe pe3yabTaTOB
paGOTBI C MUKPOCKOIIOM»
MukpoOrosorusi — Hayka o
MI/IKpOOpFaHI/BMaX. HpOKapI/IOTI/IIIeCKaﬂ Buonuoreka HOK htLpS://MOI/I)Z,QOKI/I.pgD/
6 kietka. [Ipaktudeckas padora «M3ydyenue 1 1 CBEPOBPA30OBAHME
Mophonoruu 6akTepuii Ha https://sbereducation.ru/?ysclid=mqs5zf94si190911577
MHKPOCKOIIMYECKUX ITperaparax»
bubmmoreka [TOK https://mouypoku.pdy/
7 MHoroob6pa3ue 6akrepuii 1 CBEPOBPA30OBAHME

https://sbereducation.ru/?ysclid=mqs5z94si190911577
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Bubmmoreka LIOK https:/monypokn.pd/

OpPTraHOB PACTEHUH Ha KUBBIX 00BEKTAX H
repOapHBIX 00pa3ax»

8 KuznenesaTenpbHOCTh OaKTepHid CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Oco0EeHHOCTH OpraHU3aIiu apXe. Bubmuoreka ITOK https://monypoxu.pdy/
9 [TpakTuyeckas padora «/3yueHne MeTo10B CBEPOBPA3BOBAHUE
OcCHOBHEIE MMPU3HAKHW OAHOKJICTOYHBIX
3yKapI/IOT. Ha60paTOpHa51 pa6OTa «I/I3yquHe Buonuoreka ]_[OK https://MOH)ipOKH.pq)/
10 | OIHOKJIETOYHBIX OPTraHU3MOB IO/T CBEPOBPA30OBAHUE
MHKPOCKOIIOM Ha BPEMEHHBIX H https://sbereducation.ru/?ysclid=mqs5z94si190911577
(DMKCHPOBAHHBIX MHUKPOIIPEIIApaTax»
CTpOGHI/IC, JABUIKCHUEC, INTAHUC, PA3MHOKCHUC Buonuoreka HOK h‘[LpS://MOM){pOKI/I.pgD/
11 | aBTOTpOdHBIX U TeTEPOTPOPHBIX CBEPOBPA30OBAHME
Bubmmoteka LIOK https://monypoxu.pd/
12 3HaueHUe OJJHOKJIETOUHBIX DYKapuOT B CEEPOEPA3OBAHIE
HIPUPOJC U KU3HH YCIOBCKA https://sbereducation.ru/?ysclid=mqs5z{94si190911577
Bubmmoteka LIOK https://Monypoxu.pd/
13 3a0oseBaHus, BEI3LIBAEMBIE OJHOKIETOYHBIMHI CEEPOEPA3OBAHIE
JyKapHOTaMH, U uX HpO(I)I/IJ'IaKTI/IKa https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoreka [IOK https://mouypoku.pdy/
14 | boraHuka — Hayka O PacCTEHUSAX CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
PacturensHasg knerka. PacTurenbHBIE TKAHU.
JlaGopatopHnas pabora «3yueHue ctpoeHus
paCTHTeJILHLIX KJICTOK HA T'OTOBBIX U Bubauoreka ]_[OK httpS://MOI/I)[pOKI/I.pgh/
15 | BpeMeHHBIX MUKpOIIpenapaTaxy. CBEPOBPA3OBAHUE
.Ha60paTOpHa$I pa60Ta «3yuenue https://sbereducation.ru/?ysclid=mqs5zf94si190911577
0CcOOEHHOCTEH CTpOeHHUs TKaHEeH pacTeHHi Ha
TOTOBBIX U BPEMEHHBIX MUKPOIpEaparax»
PacTuTenpHbIl OpraHnu3M Kak €JuHOE LETOE. i LIOK https./ |
HOIHOTEKA ttps://mMonypoku.pd
16 [TpakTryeckas padota «V3ydyeHue cTpoeHus CEEPOEPA3OBAHIE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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Bubmmoreka LIOK https:/monypokn.pd/

17 | Anpronorust — Hayka 0 BOAOPOCIIAX CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
Kpacnsie Bogopocnu. [Ipaktuueckas pabota _p [1OK hitps:/ )
~ NOJIMOTCKA tt[ZSI MOI/IH!OKI/I.[HIQ
13 «M3yuenne ocoOEHHOCTEN CTPOCHUS U } CEEPOEPA3OBAHNE
KHU3HCHHBIX [TUKJIOB KPAaCHBIX BOJOPOCIICH Ha https://sbereducation.ru/?ysclid=mqs5zf94si190911577
JKHBOM M TrepOapHOM MaTepHalIe»
3enensie Bogopocu. [Ipaktudeckas padora it [IOK hitpsy/ o
HOJINOTEKA ttps://MOUYPOKH.D
19 «3yuenue CTpoeHI/Ii[ U KU3HEHHBIX ngKHOB CEEPOEPA3OBAHIE
3CICHBIX BOOPOCIICH Ha JKUBOM H I¢pOapHOM https://sbereducation.ru/?ysclid=mqs5zf94si190911577
MaTepuajey
Bbubmmoteka LIOK https://monypoxu.pd/
20 | XapoBble BOJOPOCIU CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
Bubmmoteka LITOK https://monypoxu.pd/
21 | bypsie Bogopocaun CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5z94si190911577
MoxoBuanble unu Mxu. [Ipaktnueckas i [1OK hitpss// o
> HOJINOTEKA ttps://MOUYPOKH.D
2 pabota «/3yueHne ocoOOEHHOCTEH CTPOSHUS CEEPOEPA3OBAHIE
KYKyniKuHa JI-HA H C(bar HyMa (Ha KUBBIX 1 https://sbereducation.ru/?ysclid=mqs5zf94si190911577
repOapHBIX 00BEKTAX )»
[Tnaynouansie (Tutaynsl). [IpakTudeckas i [1OK htfpss |
~ NOJIMOTCKA ttIZSZ MOI/IyIJOKI/I.Qd!
23 pabora <(<51/13yquHe O0COOCHHOCTEH CTPOCHHUS CEEPOEPASOBAHIE
II1ayHa OyJIaBOBHIHOTO (Ha KHBBIX H https://sbereducation.ru/?ysclid=mqs5zf94si190911577
repOapHbIX 00BEKTAX )»
XBomeBuanele. [Ipaktuueckas padora
«M3ydeHne 0coOOEHHOCTEH CTPOCHHS XBOIIA Bu6mmoreka LIOK https://Monypoxi.pd/
24 | moneBoro M NanopoTHUKA HIUTOBHUKA CBEPOBPA30BAHUE
MyKCKOTO (Ha SKUBBIX U rep6aprlx https://sbereducation.ru/?ysclid=mqs5zf94si190911577
00BeKTaX)»
[Tanoportaukwu. [TpakTudeckas pabora Bt o }
o HOJIMOTEKA ttps://Monypoku.pd
25 «M3ydyeHne 0coOEHHOCTEH CTPOCHUS CEEPOEPA3OBAHIE

MANOPOTHHUKA IIIUTOBHUKA MYXKCKOTO (Ha
JKHUBBIX U TepOapHBIX 00BEKTAX )»

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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T'osmocemenunie. BO3HUKHOBEHNE CEMEHU.
OO01re Npu3HaKU CEMEHHBIX PAaCTeHUN

bu6nmoreka ITOK https://mouypoku.pd/

26 | Ilpaktuueckas padota «M3yuenue CBEPOBPA3OBAHME
CEMSH XBOMHBIX»
MHuoroo6pa3ue romoceMeHHbIX. [IpakTrueckas i [IOK hitps/ )
- HOIHOTEKA ttps://Momypoku.pd
27 pa60Ta «I/I3ygeHI/Ie OCO?CHHOCTCI/I BHCHIHET O CEEPOEPA3OBAHUE
CTPOCHHI [I00ErOB XBOHHEIX (€1b, COCHA, https://sbereducation.ru/?ysclid=mqs5zf94si190911577
J'II/ICTBCHHI/II_Ia)»
Bubmuoteka L{OK https://mouypoxu.pd/
28 OOm1ast XapaKTEPUCTHKA IBETKOBBIX CEEPOEPASOBAHME
(IToxphITOCEMEHHBIX) https://sbereducation.ru/?ysclid=mqgs5z{94si190911577
HBGTOK KaK Oprat IOJIOBOT'O pa3MHOXCHUSA Y
MMOKPBITOCCMCHHBIX paCTCHHﬁ. HpaKTI/I‘IeCKaﬂ Bubauoreka HOK htLps://Moy[ypoxy[.p_Q)/
29 | pabora «M3yuenue Mmopdonoruu nBeTka (Ha CBEPOBPA30OBAHME
M3yueHue pasHOOOpa3Hs COLBETHIN
bubmmoreka I1OK https://mouypoku.pdy/
30 | JKusHeHHBIN ITUKJ IIBETKOBEIX CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
CTpOGHl/Ie CEMAH IIBETKOBBIX paCTeHHﬁ. Bubmmoteka LIOK https://Monypoxu.pd/
31 [TpakTuyeckas padorta «V3ydyenue cTpoeHus CBEPOBPA3OBAHUE
CeMSH TIOKPHITOCEMEHHBIX PACTEHHID https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubimoreka IIOK https://mouypoku.pd/
32 [Lnonsr. [IpakTuyeckas pa60Tva «H3yuenue CEEPOEPA3OBAHIE
CTPOCHU IIONIOB H COILIOAHI) https://sbereducation.ru/?ysclid=mqs5zf94si190911577
o Bbubmmotexa LIOK https://monypoxu.pd/
33 gHﬂHBHnyaanoe pasBuTHE paCTEHUI CEEPOLPA3OBAHIE
OKPBITOCEMCHHBIX (OHTOTEHE3) https://sbereducation.ru/?ysclid=mqs5zf94si190911577
[ToGer. IlpakTuueckas pabora «3yueHue Bu6mmorexa IIOK https:/monypokn.pd/
34 | mopdosoruu nmodera Ha KUBBIX 00BEKTAX HIIH CBEPOBPA3OBAHUE
Bubmuoteka LIOK https://Monypoku.pd/
35 ITouka. [IpakTuueckas pabora «13yuenue CEEPOEPA3OBAHVE

CTPOCHUA BCTCTATHBHBIX, TCHCPATHUBHLIX U

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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CMeIlIaHHbIX oyek. PazHooOpa3ue novex y
JIPEBECHBIX PacTEHUID

Mopdonorus ctebns. [Ipaktnueckas padora
«/3yueHne monepeyHoro Cruia CTBOJIA

bubmmoreka IIOK https://mouypoku.pdy/

36 . CBEPOBPA3OBAHUE
paCTeHIiI’H H aHAJIA3 BIHAHUA BIiOJIOl“I/I‘{eCKI/IX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
YCIIOBHW Ha Pa3BUTHE PACTCHUMN
Amnaromus ctebms. [Ipaktuyeckas pabora
«M3yuenmne ocobeHHOCTEN aHATOMUYECKOTO Bu6mmorexa [IOK https:/mouypoxi.pd/
37 | ctpoenust cTeOst ABYAOIBHBIX U CBEPOBPA30BAHUE
JIPEBECHBIX PACTECHHI
Oynkiuu credis. Jlaboparopras padota Bu6muoreka LIOK https://Monypoku.pd/
38 | «M3yueHue TpaHCIOpTa BELIECTB B cTEOIIE. CBEPOBPA3OBAHUE
3y4enne MmeTaMopd0o30B moderay https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Mopdonorus nucra. [Ipaktuueckast pabora Bubmmoreka LIOK https:/mMonypoxi.pd/
39 | «M3y4yeHue MOp}OIOTruu JIMCTA HA JKUBBIX CBEPOBPA30OBAHUE
00BEKTAX MM TepOapHBIX 06pa3Iax» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Amnaromus nucta. [Ipaktuueckas pabora Bubmuoreka LIOK https:/mMonypoxu.pd/
40 «HccnenoBanue aHaTOMUU JIMCTA C TIOMOIIBIO CBEPOBPA3OBAHUE
CBETOBOTO MUKPOCKOTIA» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubimoreka IIOK https://mouypoku.pd/
41 OyHKIMY JTUCTa CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmotexa LIOK https://monypoxu.pd/
42 | ®otocunTe3. 3HaueHNE POTOCHHTE3A CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bubmuoreka LIOK https://Monypoxu.pd/
43 Jlucronman, ero npuYMHbI, MEXaHU3M U CEEPOEPA3OBAHIE
3HA9CHHUC B JKHU3HU DACTCHUA https://sbereducation.ru/?ysclid=mqgs5z{94si190911577
Mopdonorus kopas. [Ipaktudeckas padora Bu6smorexa [{OK https://momypoxi.pd/
44 | «Mzyuenue mopdosaoruu KOpHS Ha KUBBIX CBEPOBPA3OBAHUE
00BEKTaX WIH TepOapHbIX 00pa3axy https://sbereducation.ru/?ysclid=mqs5z94si190911577
45 Amnaromus kopHs. [Ipaktuueckas pabota Bbubnuorexa IHOK https://mMouypoxu.pd/

«M3yvyeHre aHaTOMHUECKOTO CTPOSHUSI KOPHS

CBEPOBPA3OBAHUME
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Ha TOTOBBIX MHUKPOITpEIapaTax»

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Oynkiuu kopHs. JlabopatopHas pabora

Bubmuoteka LIOK https://Monypoku.pd/

46 | «M3yueHue cTpOeHUsI KOPHEBBIX BOJIOCKOB C CBEPOBPA3OBAHUE
TOMOIIIHI0 CBETOBOTO MHKPOCKOTIA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bubmmoreka LIOK https:/monypokn.pd/
47 | MuHepanbHOE IUTAHUE PACTEHUN CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
Jpixanue kopHs. JlabopaTopHas pabota bubnuoreka [{OK https://mouypoku.pdy/
48 | «MccnenoBanue BIMSHUS BO3IyXa HA CBEPOBPA30BAHUE
Bunonsmenenust KopHen U ux Bu6nuorexa LIOK https://Mounypoku.pd/
49 | ¢pysxuun.JIaboparopHas pabota «/3yuenue CBEPOBPA3OBAHUE
BereratuBHO€ pa3MHOKEHHE IIBETKOBBIX i LOK hitps:/ )
95 HOJIMOTECKA ttIZSZ MOI/IH!OKI/I.[HIQ
50 | PacTeHui 1 ero 3HaueHne B eCTeCTBePHLIX CEEPOEPA3OBAHIE
YCIOBUAX M B CCNIBCKOXO3AUCTBCHHOU https://sbereducation.ru/?ysclid=mqs5zf94si190911577
MPAKTHUKE
KitonupoBanue pacrennii. MUKpOKIIOHAIBHOE
pa3MHOxkeHue pacteHuid. Kiierounas s [1OK hitpsi/ |
HOJIMOTCKA ttIZSZ MOI/IH!OKI/I.[HI}
51 | WMHKEHEpHs KaK COBpeNieHIE[{aH TEXHOJIOTUS CEEPOEPA3OBAHIE
PasMHOXCHHS PACTCHHH. 1IDAKTHYCCKAA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
pabota «MeToIbI MUKPOKJIOHATHHOTO
Pa3MHOKEHHS PACTCHUIN
Bbubmmotexa LIOK https://monypoxu.pd/
5> quBa. 6XapaKTepHCTHKa II0YBBL. CEEPOEPA3OBAHIE
43HOODPA3HC IOYB https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bubmuoreka LIOK https://Monypoxu.pd/
53 | [lousa. [Tnogopoaue nouBkl. Y 100peHus CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5z{94si190911577
Knaccudukanus [[BeTkoBbIX. JIBYIOTBHBIE.
CewmelictBo KpecroupeTHbix. [IpakTnueckas Bu6muoreka I{OK https://monypoxu.pd/
54 | pabota «OmnpenencHne MpeacTaBUTeNe CBEPOBPA3OBAHUE

ceMeiicTBa KpecTonBeTHBIX €
HUCTIOJI30BAHUEM ONPEACTUTENICH PACTCHUN

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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WM OonpCACINTCIIBHBIX KAPTOYCK»

CewmetictBa Po3ousernsie u [lacieHoBEIE.
[TpakTudeckas pabota «OmnpenencHue

bubimoreka ITOK https://mouypoku.pd/

55 | mpencraBuTENEN CEMENCTB C UCIIOJIB30BAHUEM CBEPOBPA3OBAHUE
ONPEJECTUTENBHBIX KAPTOYECK»
CewmetictBa CI10:)KHOIBETHEIE U
MortsuibkoBble. [IpakTuueckas pabora bubmoteka L{OK https://monypoku.pdy/
56 | «OnpeneneHue MpeIcTaBUTENICH CEMEUCTB C CBEPOBPA3OBAHUE
WA OIPENCIUTENBHBIX KAPTOYEK)
OpnnononpHBIEC pacTeHusi. CemeicTra
Amapuinucosele U 3naku. ITpaktuueckas Bu6smorexa [{OK https:/monypoxu.pd/
57 | pabota «OmnpeneneHue npeacTaBuTenei CBEPOBPA3OBAHUE
pacTEHHI WM ONMPEACTUTEIBHBIX KAPTOUYCK)
CewmeiictBa JInneiinpie 1 OpXuaHbIE. i [1OK https/ )
. o HOIHOTEKA ttps://mMonypoku.pd
58 ((OHpCI[CJ'ICHI/Ie HpeI[CTaBI/ITeJ'IeI/IUCCMCI/ICTBUC CEEPOEPA3OBAHUE
HCII0JIB30BaHUEM ONPCACIUTEIICH PACTCHUI https://sbereducation.ru/?ysclid=mqs5zf94si190911577
WK ONpCACTNTCIIbHBIX KAPTOYCK»
Bbubmuoreka LIOK https://Monypoxu.pd/

59 | Pacrenus u cpena obutaHus CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoreka [IOK https://mouypoku.pdy/

60 | DKosoruyecKue rpymnibl pacTeHUM CBEPOBPA30OBAHME
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
bubnmoreka ITOK https://mouypoku.pd/

61 | PacturenbHoe coobuiecTBO ((hUTOLIEHO3) CBEPOBPA3OBAHVE
https://sbereducation.ru/?ysclid=mqs5z194si190911577
Bbubmmotexa LIOK https://monypoxu.pd/

62 | PacturensHble cOOOIECTBA JIECOB CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577

. Bubmuoteka LIOK https://Monypoku.pd/

63 Pacturennunie COO6HI€CTBa JIYyroB, IOJICU U CEEPOBPA3OBAHUE

IIYyCTBIHb

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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Bbubmmorexa LIOK https://monypoxu.pd/

64 | PacturenbHble coob1IecTBa OONOT U TYHAPHI 1 CBEPOBPA3OBAHVE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
Bubmmoteka LIOK https://Monypoxu.pd/
65 | CMeHa pacTUTEIBHBIX COOOIIECTB 1 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{f94si190911577
Bubmuoteka L{OK https://monypoku.pd/
66 | PazBuTHe pacTUTENBHOTO MHpa 1 CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
KynbTypHBIE pacTeHHS U UX IPOUCXOKICHHUE. i [OK hitps:/ o
HOJIMOTEKA ttps://MOUYPOKH.D
67 HpaKaneCKaU;I pabota «I/I3y‘IeHI/If 1 1 CEEPOEPA3IOBAHME
CCIBECKOXOIAMCTBCHHRIX PACTCHIH CBOCTO https://sbereducation.ru/?ysclid=mqs5zf94si190911577
pEruoHa»
Bbubmmoteka LIOK https://monypoxu.pd/
68 HOCHCI[CTBI/IH IC[)CSITCJIBHOCTI/I YCJIOBCKA B 1 CEEPOBEPA3OBAHME
IKOCHCTCMAX. UXpaHa paCTUTCIILHOIO MUpa https://sbereducation.ru/?ysclid=mqs5z{94si190911577
OBIIEE KOJIMYECTBO YACOB I10 68 28

[TPOI'PAMME
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8 KVIACC

Hara JeKTPOHHBbIE HU(POBHIE
N KoanuyecTBO 4acoB u3ydeHus | 00pa3oBaTesibHbIE PeCypcChl
[
. Tema ypoka
n/n
Kontp. | IIpaxr.
Bcero
padoThl | paboThI
- bubnunorexa IIOK https://Monypoku.pd/
1 Muxonorusi — Hayka o rpubax. O6mas 1 CEEPOEPA3SOBAHMNE
XapaKTEpUCTHKA rpH60B https://sbereducation.ru/?ysclid=mqs5z194si190911577
3uromMuneThl U ackomuueTsl. [IpakTuyeckas Bu6mmorexa I{OK https://monypokn.pd/
2 pabora «M3y4deHue cTpoeHUs TUIECHEBBIX 1 1 CBEPOBPA3OBAHUE
bazumuomunetsl. [Ipaktuueckas padora i LK hitps:/ )
o HNOJIMOTEKA ttps: Monypomxl.pgp
3 «3yuenune 0ocoOCHHOCTEH CTpOgHI/ISI 1 1 CEEPOEPA3OBAHIE
INIOTOBBIX T HIIATIOTHBIX TPHOOB Ha https://sbereducation.ru/?ysclid=mqs5zf94si190911577
MHKPOCKOIMMYECKHUX IIpenapaTax u MyJIsKaxy
I'pubomonoOHBIe opranu3mel. JlabopaTopHas it LIOK httzsy/ o
HOJIMOTEKA ttps://MOUYPOKH.D
4 pabota «/3y4yeHue cTpoeHus u )KI/IS%—ICHHOFO 1 CEEPOEPA3OBAHIE
HuKIa (bHTO(bTOpH Ha JXKMBOM H I'¢pOapHOM https://sbereducation.ru/?ysclid=mqs5zf94si190911577
MaTepuajey
Jlumaitauku. [Ipakruueckas pabota Bu6mmoreka LIOK https://monypoxi.pdy/
5 «/3yueHue cTpoeHus JUIIAHHUKOB (Ha 1 1 CBEPOBPA3OBAHUE
6 3HaueHUe rpHOOB B IPUPOJIE M KU3HH 1 g%%%ﬂé’;%ﬁ%%ih}l—tp—w/ [mouypoic.pd/
CJIOBCKA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bubmuoteka LIOK https://monypoku.pd/
7 OO01mue U crienraabHbIC Pa3aeiTbl 300JI0THH. 1 CEEPOEPA3OBAHIE
KpaTKaH HCTOPHA PasBUTHA 300J10THH https://sbereducation.ru/?ysclid=mqs5zf94si190911577
CrtpoeHue XuBOTHOU KieTku. JlabopaTopHas Bu6moreka IIOK https:/Monypoxi.pd/
8 pabora «lcciaenoBaHue KISTOK MO 1 CBEPOBPA30BAHUE

MMKPOCKOIIOM Ha BPEMEHHBIX

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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MUKponpenapatax. CpaBHEHHE PaCTUTEILHOU
Y JKUBOTHOM KJICTOK»

TkaHu )KUBOTHOTO OpraHu3ma. JlaboparopHas

Bbubmuoteka LIOK https://monypoku.pd/

9 o CBEPOBPA30OBAHUE
pabota «M3yueHue TKaHeH KHUBOTHBIX» https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
bubnuoreka IIOK https://monypoku.pd/
10 OpFaHBI 1 CUCTEMBI OPraHOB KUBOTHOI'O CEEPOBEPA3OBAHMUE
Opranusma https://sbereducation.ru/?ysclid=mqs5z194si190911577
JTalel ¥ TANLI TATAHUS Y )KUBOTHBIX. Bu6 I_[OK b / /
NOJIMOTEKA ttps://MonypoKH.pd.
1 Ha60pauTopHa51 pabota «M3yuyeHue nuraHus CEEPOEPA3SOBAHME
HPOCTEUNICTO II0J] MHKPOCKOIIOM Ha https://sbereducation.ru/?ysclid=mqs5zf94si190911577
BpEMCHHBLIX MUKpoOIpfcrapaTax»
OCO6CHHOCTI/I IIUTAHUA TIO3BOHOYHBIX Eu6 LIOK b y /
NOJIMOTEKA ttps://Monypoku.pd
12 JKUBOTHBIX. JlabopaTopHas pabora «I:ISy‘IeHI/IC CEEPOEPA3OBAHMNE
ITATAHWS OTACTBHBIX MPCACTABUTCIICH https://sbereducation.ru/?ysclid=mqs5zf94si190911577
PA3JIMYHBIX I'PYIII )KUBOTHBIX»
bubmuoreka [IOK https://mMonypoxu.pd/
13 DBOJIOHS TTUIIICBAPUTEIIBHON CHCTEMBI CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
Bbubmmoteka LIOK https://monypoxu.pd/
14 TpaHcHopT y )KUBOTHBIX CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
Bubmmoteka LIOK https://monypoku.pd/
15 KpoBeHoCHas cucreMa o3BOHOYHBIX CEEPOEPA3OBAHIE
KHBOTHBIX https://sbereducation.ru/?ysclid=mqgs5z{94si190911577
o bubmmoreka [1OK https://mouypoku.pdy/
16 DBOJIONHS KPOBEHOCHOM CUCTEMBI y CEEPOEPA3OBAHIE
1O3BOHOIHBIX KHBOTHBIX https://sbereducation.ru/?ysclid=mqs5z{94si190911577
bubnuoreka I{OK https://mMonypoku.pd/
17 Jlprxanue y s)KUBOTHBIX CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
Bbubmmoteka LIOK https://monypoxu.pd/
18 Jlprxanue y >KUBOTHBIX B BOJIHOM cpefie CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
. bubmmoteka LIOK https://monypoku.pd/
19 JIpIxaHue y ’KUBOTHBIX B HA3EMHOU CpeJie

CBEPOGPA3OBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si190911577

20

CtpoeHue BbIIETUTENbHON CUCTEMBI Y
JKAUBOTHBIX. OcMOC

Bbubmmoteka LIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

21

DBOJIIONHS BBIICTUTEILHON CHCTEMBI Y
SKUBOTHBIX

Bubmuoteka LIOK https://monypoxu.pd/
CBEPOBPA30BAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

22

BI)I,I[GJ'II/ITGJ'II)HLIG CHCTEMbI aKTUBHOI'O THIIA

bubnunoreka IIOK https:/mMonypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z194si190911577

23

BI/II[LI CKCJICTOB Y )KMBOTHBIX

Bbubmmoteka LIOK https://monypoxn.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

24

OBOJIIOLMUS ONOPHO-/IBUTATENILHON CUCTEMBI Y
MO3BOHOYHBIX KUBOTHBIX

Bubmmoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

25

[TepenBrmkeHNE )KUBOTHBIX B PA3TUIHBIX
cpenax oOMTaHMs

Bubnuoreka LIOK https://monypoxku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

26

Pel"y.]'ISIHI/Iﬂ KHU3HCACATCIbHOCTH Y )KUBOTHBIX

Bubmuoreka LIOK https://monypoxu.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z194si190911577

27

HepBHas perymnsmus y *KHUBOTHBIX

Bbubmmoteka LIOK https://monypoxu.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5z194si190911577

28

FOpMOHaJ'ILHaH peryranuAa y ;)KUBOTHBIX

Bbubmmoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

29

OO01mas XxapakKTepUCTHKA KUIIIEYHOTIOIOCTHBIX

Bubnuoreka LIOK https://monypoxu.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

30

I'unpounnsie. JlabopaTopHas pabora
«/3yuenue CTpoeHUS U KHUIHEACSITETbHOCTU
THPBDY

Bbubmmoteka LIOK https://monypoxu.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

31

Cuudounansie. PopMUPOBAHUE METY3bI

bubnumoreka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z194si190911577

140


https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
https://моиуроки.рф/
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Kopannoseie nonumel. Jlaboparopnas padota

Bubmmoreka LIOK https://monypoku.pd/

32 «M3ydyeHre XMMUYECKOr0 COCTaBa CKeJeTa CBEPOBPA3OBAHUE
KOJIOHHAJIBHBIX KOPAJLIOBBIX MOJTHIIOB https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OOmuit TUTaH CTPOCHUS TPEXCIOMHOTO bubmorexa LIOK https://mMouypokn.pd/
33 KUBOTHOT0.OCOOEHHOCTH OpraHU3aINH CBEPOBPA3OBAHUE
TPEXCIIOMHBIX KUBOTHBIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoteka LIOK https://monypoxu.pd/
34 OO0m1as XxapaKTepUCTUKa YepBEH CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Oco0eHHOCTH OpraHU3aIuy TUIOCKUX YePBE.
Jlaboparopnas pabota «3yuenue Bu6moreka IIOK https:/Monypoxi.pd/
35 KU3HEAECATECILHOCTHU, BHENTHETO U CBEPOBPA30OBAHUE
BHYTPCHHEI'O CTPOCHMS IIPECHOBOAHBIX https://sbereducation.ru/?ysclid=mqs5z94si190911577
IJIOCKHUX YepBEH»
[TpucnocoOaeHue TUIOCKUX YepBEH K s LK httpsi/ )
NOJIMOTEKA ttps: MOHypOKI/I.pgb
36 napasutu3my. Jlaboparopuas pabota CEEPOEPASOBAHIE
«I/hyquHe CTpS)eHI/I}I 11apasUTHICCKUX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
IUIOCKHUX YepBEM Ha BIAXKHBIX MpermapaTax»
bubmmoreka [TOK https://mouypoku.pdy/
37 JlenTouHble yepBU CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
Oco0eHHOCTH OpraHU3aIuy KPYTIIbIX YePBEi. Bu6morexa LIOK https:/mounypoki.pd)/
38 JlaGopatopHas pabota «3yueHue ctpoeHus CBEPOBPA3OBAHUE
YeJ0BeUYeCKOLl (CBI/IHOi/'I) ACKapHIBD) https://sbereducation.ru/?ysclid=mqs5zf94si190911577
. bubnumoreka IIOK https://mouypoku.pd/
39 C}I‘,(TpoeHI/Ie I/IU (GYHKIIUN KPYTIIBIX ‘V{epBeI/I. CEEPOEPA3OBAHIE
H3HCHHBIN IIHKJI 4CJIOBCHECKOU aCKapH b https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
Oco0eHHOCTH OpTraHU3aIuN KOJTbYaThIX i LK hitps:/ )
~ HNOJINOTECKA tt[!SZ MOI/IyQOKI/I.[ng
40 yepseil. JlabopaTopHas pabora «/3yuenue CEEPOEPA3OBAHIE
BHEIITHET'O ¥ BHYTPCHHEI'O CTPOCHHA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
JOXKISBOT'0 YEPBS»
bubmmoreka [1OK https://mouypoku.pd/
41 Opraau3anus MmojgoCTH Tea KOJTbYaThIX CEEPOEPA3OBAHIE

yepBen

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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PasmHOXeHMe 1 pa3HooOpa3ue Koab4aThiX
yepBeil. Jlaboparopnas pabota «3yueHue

bubnumoreka ITOK https://mouypoku.pd/

42 BHEIIIHETO U BHYTPEHHErO0 CTPOCHUS CBEPOBPA3OBAHUE
MEIMIMHCKOU NUsABKHU. M3ydenue cTpoenus https://sbereducation.ru/?ysclid=mqs5zf94si190911577
MHOTOIIIETUHKOBBIX YE€pPBE)
OO0mras xapakTepucTUKa MOJITIOCKOB. i [1OK https/ )
HOIMOTEKA ttps://MonypOKH.pd.
43 BpéOXOH(;‘II/Ie MoJuTrocku. JlabopaTopHas CEEPOEPA3OBAHIE
paboTa «KI3y9CHUC BHCIIHETO U BHYTPEHHETO https://sbereducation.ru/?ysclid=mqs5zf94si190911577
CTpPOCHHMsI OPIOXOHOTOTO MOJITIOCKAY
JiBycTBOpYaThie MOJUTIOCKHU. JlabopaTopHas Bu6mmorexa L{OK https:/monypoxu.pd/
44 pabora «3yueHune BHEIIHEr0 U BHYTPEHHETO CBEPOBPA3OBAHUE
["osoBoHOTME MOITIOCKH. JlaGopaTopHas Bu6morexa [{OK https://momnypoxu.pd)/
45 pabora «3yueHne BHEIIHErO U BHYTPEHHETO CBEPOBPA3OBAHUE
Bbubmuoteka LIOK https://monypoku.pd/
46 Oco0OeHHOCTH OpTaHU3aIH YICHHCTOHOTHX. CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Knacc Pakoo6pasnsie. Jlaboparoprast pabota Bt — o
HOINOTEKA ttps://MONYPOKH.P
47 «3yuenue %HemHego CTPOEHUS U CEEPOEPA3OBAHIE
KOHEYHOCTEH pakooOpasHbIX. M3yuenue https://sbereducation.ru/?ysclid=mqs5zf94si190911577
BHYTPEHHET'O CTPOCHHMSI pAKOOOPA3HOT0Y
Bbubmmoteka LIOK https://monypoxu.pd/
48 MHoroo0pa3ue u 3HaueHUE paKoOOpPa3HbIX CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoreka LIOK https://monypoku.pd/
49 Krnacc HayK006pa3HLée. Crpoenue 1/16 CEEPOEPA3OBAHMNE
Moposiorus, pasHooOpasue HayKkooOpasHbIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoreka [1OK https://mouypoku.pdy/
50 MHoroo6pasue naykooOpa3HbIX CBEPOBPA30OBAHME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Kiacc Hacexompie. JlabopaTopHas pabora Bu6mmorexa LIOK https:/mouypoku.pdy/
51 «3y4eHue cTpoeHuss poTOBOro ammapara u CBEPOBPA30OBAHUE

KOHEYHOCTEH Hacekomoro. M3yuenue

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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BHYTPEHHETO CTPOCHHSI HACEKOMOT O

BHYTpeHHCC CTPOCHUC, PA3MHOXKCHUC U

Bbubmmoteka LIOK https://monypoxu.pd/

52 CBEPOBPA3OBAHUE
PasBUTHC HACCKOMBIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoteka LIOK https://monypoku.pd/
53 OcCHOBHEBIE OTpAABI HACCKOMBIX C HCTIOJITHBIM CEEPOBEPA3OBAHME
HPEBPAIICHUEM https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmuoteka LIOK https://monypoku.pd/
54 OCHOBHBIE OTPSJIbI HACEKOMBIX C TTOJIHBIM CEEPOEPA3OBAHIE
npespamienneM (Yenryekpaiibie) https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OcHOBHBIE OTpAAbI HACCKOMBIX C IIOJTHBIM Bbubmmoteka LIOK https://monypoxu.pd/
55 npespatieHrueM (JKecTKokpbLibe 1 CBEPOBPA3BOBAHUE
[TepenoHYaTOKPLUILIE) https://sbereducation.ru/?ysclid=mqs5z94si190911577
bubaunorexa [{OK https://Monypoxu.pd/
56 OcHOBHBIE OTpsAABI HACEKOMBIX C ITOJTHBIM CEEPOBEPA3OBAHME
npespaiienneM JIByKpeuibie n bioxwu) https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
bubmmoreka [TOK https://mMonypoxu.pd/
57 OO0I111ecTBEHHBIE HACEKOMEBIE. METOHOCHBIE CBEEPOEPAJOBAHMNE
ITHCIIBI https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoreka LIOK https://monypoxu.pd/
58 Oco0eHHOCTH OpTaHU3aIUN XOPIOBBIX CEEPOEPA3OBAHME
KHUBOTHRIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
[Toatun I'onoBoxopaossie. JlabopaTopHas i LIOK httpsy/ )
HOJINOTEKA ttps://MOMYPOKH. P
59 pabota «/3yueHne BHEIIHETO U BHYTPEHHETO CEEPOEPA3OBAHIE
CTPOCHWS JTAHICTHUKA Ha (I)I/IKCI/IpOBaHHLIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
mpenaparax»
o bubnuoreka I{OK https://monypoku.pdy/
60 OO0t 0030p CTPOEHUS U Pa3BUTHS CEEPOEPA3OBAHME
TIO3BOHOYHBIX KMBOTHBIX https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
Bbubmmoteka LIOK https://monypoxu.pd/
61 OO61mas xapakTepucTiKa pbio CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Mecta O6I/ITaHI/I$I, BHCHIHCC CTPOCHUC, CKEIICT bubnnorexa [TOK ht;ps://MOI/Iy;QOKI/I.p_@/
62 pb16. JlabopaTopHnast pabota «3yuenue CBEPOBPA3OBAHUE
CKEJIeTa KOCTHBIX U XPSILEBBIX PbIO» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
63 BHyTpeHHEe CTpOCHHUE U KU3HEIEITEILHOCTD Bbubmmoteka LIOK https://monypoxu.pd/
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pwi0. JlabopaTtopHas pabora «3yueHue
BHYTPEHHETO CTPOCHHUSI PhIObD)

CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Bbubmuoteka LIOK https://monypoku.pd/

64 PasmHoOxeHMe 1 pa3BUTHE PHIO CBEPOBPA3OBAHME
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
tps: VPOKH.P
65 Xpsessle peiosl. JTabopaTopHas paboTa EE?EHPHSTB?XBL(I)%I;EHE o ot
«M3yuenne pasHooOpasus prIO» https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
66 KoctHble peiObl. JlTaGoparopHas pa6ora g%%%%;%‘i%%ﬁgﬁé/ s
«OnpeiesnieHne BO3pacTa prid o yenye» https://sbereducation.ru/?ysclid=mqs5z£94si190911577
bubmmoteka LIOK https://monypoku.pd/
67 Pounb ppI0 B mpupo/e U )KU3HU YeTTOBEKa CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OO6mas XapakTepUCTUKA 36MHOBOIHBIX. bu6mmoteka [{OK https://momypoku.pdy/
68 JlabopaTtopnast pabota «/3yuenue ckenera CBEPOBPA3OBAHUE
JIATYIIKIY https://sbereducation.ru/?ysclid=mqs5zf94si190911577
BuyTtpennee cTpoeHue ¥ KU3HEAEATEILHOCTD bu6mmoreka I{OK https://momypoku.pdy/
69 ampuowmii. JlTabopaTopnas padora «3yuenue CBEPOBPA3OBAHUE
XKuznennelii nukn ampuduii. Jlaboparopras BuGmiorexa LIOK https:/monypoki.pd/
70 pabora «/3yueHne nHIUBUAYaTIbHOTO CBEPOBPA3OBAHME
pa3BI/ITI/Iﬂ 3€MHOBOJHOT O httQS://Sbereducation.ru/? y SC]id=mg SSZf94Si 190911577
1 MHuoroo6pasue, 3Ha4eHHe U 0XpaHa g%%%ﬂgglie%%ihﬁp—mﬁg/ N
3CMHOBOJHBIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OO0mast XxapakTepUCTHKA MPECMBIKAIOIIMXCS. s LIOK hitzsy/ o
HOINOTEKA ttps://MONYPOKHU.P
7 JlaGopaTtopHnast pabota «/3yueHre BHEIIHETO CEEPOEPA3OBAHNE
U CTpOeHUs sepulibl. Mzyuenue ckenera https://sbereducation.ru/?ysclid=mqs5zf94si190911577
SITSPULIBDY
BHyTpeHHee CTpoeHI/Ie U XU3HCACATCIIBHOCTD Buobauoreka HOK https://Mou;gpoxu.p_gb/
73 pentunuii. JJabopatopnas padora «M3zydenue CBEPOBPA3OBAHUE
BHYTPEHHETO CTPOCHHS SIICPUIIED) https://sbereducation.ru/?ysclid=mqs5zf94si190911577
. Bbubmmoteka LIOK https://monypoxu.pd/
74 PazMHOXeHME U pa3BUTHE PENITUIIUNA

CBEPOBPA3OBAHUME
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https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Paznoobpasue pentunuii. Smepuiist u 3meu.

bu6nmoreka IIOK https://mouypoku.pd/

75 JlabopaTtopnast pabora «3yuenue CBEPOBPA3OBAHUE
Pa3znooOpasue pentunuil. Yepenaxu u Bu6mioreka I[{OK https://Mouypoxu.pd)/
76 KPOKOIWIBL. 3HAYCHHUE U OXpaHa CBEPOBPA30BAHUE
IPECMBIKAIOIIHXCS https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoreka LIOK https://monypoku.pd/
77 OO6mas xapakrepuctuka nruil. JlabopaTopHas CEEPOEPASOBAHNE
padoTa «M3yyeHue BHEIIHEr0 CTPOCHHS HTHID) https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OHOpHO-I[BI/II‘aTGJ'ILHaH CUCTEMaA IITUL. Bu 110K h / /
noInoTeKa https://mMomypoku.pd/
73 JlaGopaTtopHnast pabota «/3yueHne BHEIIHETO CEEPOEPA3OBAHME
CTPOCHU U TIEPLCBOTO HOKPOBA IITHIL. https://sbereducation.ru/?ysclid=mqs5zf94si190911577
I/ISY'-ICHI/IC CKEJIECTa IITUIBD)
Bbubmmoteka LIOK https://monypoxu.pd/
79 BnyTpeHHee cTpoeHue Nnruil CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubmmoteka LIOK https://monypoku.pd/
80 Oprasbl 4yBCTB, HEpBHAsl CUCTEMA U CEEPOEPA3OBAHIE
TIOBCIICHUE IITHIT https://sbereducation.ru/?ysclid=mqs5zf94si190911577
PasmHOKeHHE U pa3BUTHE MTHIL. Bbubanoteka LIOK https:/mMonypokn.pdy/
81 JlaGopaTtopHnast pabota «M3yuenue cTpoeHust CBEPOBPA3OBAHUE
ST ITHID https://sbereducation.ru/?ysclid=mqs5z94si190911577
Bbubnuoreka LIOK https://monypoxu.pd/
82 OKOJIOTUYECKHUE TPYIIIBI ITULL CBEPOBPA30OBAHME
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
CucremMaTH4eCKHE TPYIIIBI IITHIL. Bubmmoreka LIOK https:/mMonypokn.pd/
83 [TpakTnyeckas padora «OnpeeneHue NTHLL CBEPOBPA3OBAHUE
FICTIONB30BAHIEM OMPENEITHTENEH https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnumoreka IIOK https://mouypoku.pd/
84 3HavYCHHUE W OXpaHa MTHII CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mgs5zf94si190911577
Bbubmmoreka LIOK https://monypoxu.pd/
85 OpraHuzanysi 1 CTPOCHUE MJIEKOTUTAIOIINX CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5z194si190911577
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86

OnopHo-aBUTaTeNbHask CUCTEMA
miekonuratonux. JlaboparopHas padora
«3ydyenue ctpoeHus yepena u 3yOHOH
CHUCTEMBI PA3JIMYHBIX MJIEKOTTUTAIOIIMX.
N3ydenue ctpoeHus ckenera
MJIEKOMTUTAIOIIHX

bubmmoreka [1OK https://mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

87

BHYTpeHHCC CTPOCHUC MJICKOIMUTAIOIIUX

bubnuoteka LIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

88

Opranbl 4yBCTB, HEpBHAs CUCTEMA U
MOBEJICHUE MJIEKOMUTAIOIINX

bubmmoreka [TOK https://mouypoku.pdy/
CBEPOBPA30BAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

89

Pasmuoxxenue u Pa3BUTHUEC MIICKOIIUTAIOIINUX

bubmmoteka LIOK https://monypoxu.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5z{94si190911577

90

Ce30HHBIC H3MCHCHUS B YKU3HH
MIJICKOIITUTAIIINX

bubmmoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

91

MHuoroo0pas3ue MIESKOMUTAIOIIHX.
JlaGopaTtopnast pabota «3yuenue
pa3zHoo0pa3usi MICKOMUTAOIINX)

bubnmoreka ITOK https://mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

92

3HaueHUE U OXpaHa MJICKOITUTAOIINX

Bubmmoteka LIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

93

DBomonMs 0€CII03BOHOYHBIX KUBOTHBIX

bubmmoreka [1OK https://mouypoku.pdy/
CBEPOBPA30BAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

94

3BOJ’IIOHI/ISI XOPAOBBIX )KUBOTHBIX

bubmuoreka I{OK https://Monypoku.pd/
CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5z194si190911577

95

Dxonorudeckue GakTopsl

Bbubmmoteka LIOK https://monypoxu.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

96

Cpenbl 00UTaHUS KUBOTHBIX

Bbubmmoteka LIOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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Bbubmmoteka LIOK https://monypoxu.pd/

97 [Tonynsiuuu >KMBOTHBIX 1 CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Oxocucrema. [Ipaktuyeckas padora Bu6nmorexa LIOK https:/monypoki.pd/
98 «V3yuenue mpupoIHOTO COOOIIECTBA: COCTaBa 1 CBEPOBPA3OBAHUE
M CTPYKTYPBI» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubmmoteka LIOK https://monypoku.pd/
99 JKMBOTHBIN MUP NPUPOAHBIX 30H 3eMJIU 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
o Bubmuoteka [IOK https://monypoku.pd/
100 Bo3zaeiicTBre yemoBeka Ha JKMBOTHEIX B 1 CEEPOEPA3OBAHME
HIPHPOAC https://sbereducation.ru/?ysclid=mqs5zf94si190911577
3HadeHUEe JOMAITHUX JXUBOTHBIX B JKU3HU B LIOK httpsy/ o
HOJINOTEKA ttps://MONYPOKU.P
101 qeno613e1<a. JlaboparopHas paboTa § 1 CEEPOEPA3OBAHNE
«Habmosienns 3a NTANAMH B TOPOJICKOH https://sbereducation.ru/?ysclid=mqs5zf94si190911577
cpene»
Bbubmmoteka LIOK https://monypoku.pd/
102 | OxpaHa KUBOTHOTO MUpPa 1 CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OBIIEE KOJIMYECTBO YACOB I10 102

I[MTPOI'PAMME
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9 KJIACC

/o

Tema ypoka

KoanuyecTBo 4acoB

JlaTa
HU3yYeHUS

JyieKTpOHHbIE HH(pPOoBbHIE
o0pa3oBaTe/bHbIE PeCypChl

Bcero

Kownrp.
padoThI

IIpakr.
padoThI

Cucrema OMOIOTMYECKHUX HAYK, U3YYaroInX
YeJIoBeKa

Bubmmoteka ILIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

XMMHYECKUHN COCTAB KJIETKU

Bubmotexka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

[TpocTpaHcTBEeHHAas CTPYKTypa U
Ouonornueckre GyHKIUU OEIKOB

Bubmuoreka LIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Cocras, cTpoeHue U (yHKIHHU JHUIUA0B

Bubnuoreka IIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Cocras, cTrpoeHue u GyHKIMH YIIIEBOJOB

bubmuoteka 1{OK https://mouypoku.pdy/
CBEPOBPA30OBAHUWE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Cocras, cTpoeHue U (yHKIINN HYKJICHHOBBIX
KHCIIOT

Bubmmoteka LOK https://monypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

OOMeH BEIEeCTB U MPeBpaIleHIe YHEPTUU

Bubmmotexka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

PCI‘YJ'IHI_II/IH " HapyHICHUSA oOMmeHa BCIICCTB

Bubmuoreka LIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

Knerounoe crpoenune opraHu3MoB KUBOTHBIX U

Bubmmoteka LIOK https://monypokn.pd/
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YCJIOBEKa

CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

10

Crpoenne knerku. [Ipaktnueckas padora
«ITpocMOTp 3EKTPOHHO-MUKPOCKOMMYECKHUX
doTorpaduii mpenapaToB CTPOCHUS KIECTKH U
MEXKIIETOYHBIX KOHTAKTOBY

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

11

Snpo knerku. Knetounslil nukmn

Bubnuorexa IIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

12

Mmuoroo6pasue u nuddepeHIupoBKa KIETOK

Bubmuoreka I1OK https://mouypoku.pdy/
CBEPOBPA30OBAHUWE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

13

Tunel TKaHEN opraHu3Ma 4eoBeKa.
[TpakTuueckas pabora « MUKPOCKOTMPOBAHHE
MpenapaToB OCHOBHBIX TUIIOB TKaHE»

Bubnuoreka IIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

14

DnurenuaibHbIe TKAHU

Bubmmotexa LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

15

CoennHUTENBbHAA TKAaHb: CBOMCTBA, TUIILI
KJICTOK, XapaKTePUCTHKA MEKKICTOTHOTO
BEIECTBA

Bubmuoteka [OK https://mouypoku.pd/
CBEPOBPA30OBAHUWE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

16

Knaccudukanus coeTMHUTENbHBIX TKaHEH

Bu6muoreka LIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

17

CkerreTHast MbIIIICUYHAs TKaHb

Bubnuoteka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

18

CepueqHaﬂ U riaajakasa MbIIICYHBIC TKaHHU

Bubmmoreka LIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

19

HepBHas TkaHb: HEHPOHBI U HEUPOTIUA

Bbubnuoteka IIOK https://monypoku.pdy/
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CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

20

HepBHLIe BOJIOKHA U HCPBHBIC OKOHYaHHA

Bubnuorteka IIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

21

Opranu3zanus HepBHOU cucteMsl. [IpakTuyeckas
pabota «/3y4eHHE TUCTOIOTHUECKHUX
MpenapaToB OPraHOB HEPBHOM CUCTEMBI»

Bu6mmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

22

Crpoenue u GyHKIIUHA CITMHHOTO MO3Ta

Bubmuoteka IIOK https://monypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

23

[IpononroBarblii ¥ 3aJHUNA OTJEIBI TOJIOBHOIO
mo3sra. [Ipaktudeckas pabora «3yueHue
CTPOEHHUSI TOJIOBHOI'O MO3Ta Ha MaKeTax»

Bbubnuorexa IIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

24

Cpennuii 1 IpOMEXYTOUHBIM OTAEIBI
TOJIOBHOI'O MO3ra

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

25

CrpoeHue 60IbIINX HOTYIIAPH TOJIOBHOTO
Mo3ra

Bubmuoreka IIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

26

Pednexcer u peduiekropnas gyra

Bubnuoteka I{OK https://mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

27

MeToabI UCCIIETOBAHUS MO3TOBOM aKTUBHOCTH U
CTPOCHHUSI CTPYKTYP HEPBHOU CHCTEMBI

Bubmmoteka LIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

28

Hapymienust paboThl HEPBHOM CHCTEMBI

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

29

CtpoeHne CEHCOPHBIX CUCTEM

Bubmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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30

Opransi 3penust. JlabopatopHas pabora
«M3ydyeHue CTpOCHUS OpraHa 3peHHsD

Bubmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

31

HapyI_HCHI/ISI 3pCHHA U MCTOAbI UX JICUCHU

Bubmuoreka IIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

32

Opransl cnyxa. JlaboparopHas padora
«/3yuenue cTpoeHHs opraHa ciyxa»

Bbubnuoteka IIOK https://mouypoku.pdy/
CBEPOBPA3BOBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

33

Opranbl 00OHSHUS, OCSI3aHUS, BKYCa,
paBHoBecusl. JlaboparopHas pabota «3ydenue
TUCTOJIOTMYCCKHUX NIPCIIapaTOB OPraHOB YYBCTB»

bubnmoreka [TOK https://Monypoxu.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

34

OHJOKpUHHAs CUCTEMA

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

35

OmnpeneneHyre U OCHOBHBIE XapaKTEPUCTUKU
TOPMOHOB

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

36

JKeneswl BHyTpeHHEH cexpenun. JlabopaTopHas
pabota «/3y4yeHne rucTonoruyeckux
MIPEnapaToB SHAOKPUHHBIX OPTaHOBY

Bubmmoreka LIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

37

Kenessl cMemanHO# cexkpenuu. Perynsuuns
JIeATETbHOCTH KeJI€3 BHYTPEHHEU CEKpeLu

Bubmuoreka IIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

38

3H,I[OKpPIHHBIe 3a00JIeBaHNS U UX JICUCHHE

bubmuoteka [IOK https://mouypoku.pd/
CBEPOBPA30OBAHUWE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

39

PednexropHas Teopust noBeneHus

Bubmmoteka ILOK https://monypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

40

Cursanpable cucTeMbl. Peun. [TaMATE.
MeiiuieHue

Bubmmotexa LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE
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https://sbereducation.ru/?ysclid=mqs5zf94si190911577

41

KoruutuBHble QYHKIIMH HEPBHOM CUCTEMBI

Bbubnuoteka IIOK https://mouypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

42

Hapymenust noBezieHust, COBpeMEHHbIE METO/IbI
JIeYeHUS

Bubmumoteka LIOK https://monypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

43

Anaromug koct. CoeTMHEHUI KOCTEH

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

44

Ocesoii ckenert. [Ipaktuueckas pabota
«M3ydyeHne cTpoeHUs CKelleTa YeJIoBeKa Ha
MaKeTax»

Bbubmuoteka 1IOK https://mouypoku.pd/
CBEPOBPA30OBAHUWE

https://sbereducation.ru/?ysclid=mqs5z194si190911577

45

CKeneTsl I0sICOB KOHEYHOCTEN U CBOOOIHBIX
KOHEYHOCTEN

Bubmuoreka IIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

46

Hapyiienust ctpoeHust CKeJIeTHOM CUCTEMBI, UX
npodUIaKTUKA U JIEYCHHE

bubmuoteka [IOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si1190911577

47

Crtpoenue u paboTa MBIIIIT

Bubmuoteka [OK https://mouypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

48

OcHOBHBIE MBIIIIBI TCJIa 4YC€JIOBEKaA

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

49

[IpodunakTrka u T1edeHUE TTOBPEIKICHUMA
OIOPHO-JIBUTATENILHOTO alapara.
[TpakTryeckas padora «Oka3aHue nepBoi
IIOMOUIH NP MOBPEXKIEHUU CKEJIETA U MBILIID)

bubnuoteka IIOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

50

Anaromus cepaua. JlabopatopHas pabora
«IIpocMOTp TUCTOIOTUYECKHX MPETapaToB

Bu6mmoteka LIOK https://monypoxn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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CEepICYHON MBIIIIBI

Pa6ora cepana. [Ipaktuueckas pabora

Bubmmoteka LIOK https://monypokn.pd/

51 | «M3mepeHue apTepuanbHOIO AaBJICHUS U CBEPOBPA3BOBAHUE
yJIbCa» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
ps: YPOKH.P]
Hapymenns pa6oTs! cepaua. JlaGopatopras BuGauoreka LOK hilps://vouypoku.pdy
52 CBEPOBPA3OBAHUE
pabora «JmekTpokapamorpadusy» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Kposenocnas cucrema. Jlaboparopuas padora bubnunoreka ITOK https:/Mouypoku.pd/
53 | «M3yueHune rucToIOrNYECKUX NIPENnapaToB CBEPOBPA3OBAHUE
CTEHOK COCYI0B» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Kpyru kpoBoodparmenus. [Tepsast HoMOIIb MpH Bbubnmoteka LIOK https://Monypokn.pd/
54 ' CBEPOBPA30OBAHUE
KPOBOTCHCHHAX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnumoreka [TOK https:/mMonypoxu.pd/

55 | AHatoMus JIUM(paTHYECKONW CHCTEMBI CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnumoreka [JOK https:/mMouypoxu.pd/

56 | BHyTpeHHss cpena opranusma CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

CoctaB 1 popMEHHBIE JIEMEHTHI KPOBH.
) Bubmoteka LIOK https://monypokn.pd/
PUTPOIHUTHI 1 TpoMOOTHUTEL. JIaboparopHas
57 6 CBEPOBPA30OBAHUE
padota «M3y4eHue IuCTONOrHYeCKIX https://sbereducation.ru/?ysclid=mqs5zf94si190911577
npenapaToB KpOBHU U OPraHOB KPOBCTBOPCHUA
CocraB 1 popMEHHBIE IIEMEHTHI KPOBH.
. bubnumoreka [TOK https://Monypoxu.pd/
Jleitkonmtel. JIaboparopras padota «3yuenue
58 CBEPOBPA30OBAHUE
TUCTOJIOTHHCCKHX MPCIApaTOB KPOBH 1 OPraHOB https://sbereducation.ru/?ysclid=mqs5zf94si190911577
KPOBCTBOPCHUSA
Bubmuoreka IIOK https://mouypoku.pd/
59 | I'pynmnsl kpoBu CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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Bubmoteka LIOK https://monypokn.pd/

60 | MexaHM3MBI 3aIIUTHl OpraHU3Ma OT UH(pEKIUH CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bubmuoreka IIOK https://Mouypoku.pd/

61 | Opranbl MYMMYHHOU CUCTEMBI CBEPOBPA3BOBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubnuoteka IIOK https://mouypoku.pdy/

62 | BpoxeHHbBIN 1 TPHOOPETCHHBI UMMYHHUTET CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
bubnunoreka [{OK https:/mMouypoxu.pd/

63 | HemHndeKkmmoHHBI UIMMYHHUTET CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

: .
VHbeKImonHbIe 3a6071eBaHNs 1 UX bubmorexa LIOK https://Monypoku.pd/
64 CBEPOBPA3OBAHUE
npo¢uiakTHka https://sbereducation.ru/?ysclid=mqs5zf94si190911577
AHaToOMUA OBIXaTEILHOM CUCTEMBI.
ps: VPOKH.pG
JTaGopatopuas pabora «M3yuenue Bubnuotexa IIOK https://monypoku.pd/
65 CBEPOBPA30OBAHUE
TACTOJIOTNHICCKUX TIPETIApaToB OpraHoB https://sbereducation.ru/?ysclid=mqgs5zf94si190911577
JABIXaHUS»
Jlerxkue n AbIXAaTCJIIbHBIC IBUXXCHUA.
ps: VPOKH.pG
IIpakTnueckas pabota «/3Mepenne 06xBaTa budnmorexa HOK hiips: stonypokin.po.
66 . CBEPOBPA30BAHUE
TPyTHOU KJICTKH B COCTOAHUH BIIOXA U BBIZIOXA. https://sbereducation.ru/?ysclid=mqs5zf94si190911577
OHpeI[eJ'ICHI/Ie HaCTOThI AbIXaHUA»
['a3000MeH U peryALus JbIXaHus. Bub6muorexa LIOK https://Monypoku.pd/
67 | IlpakTrueckas pabora «BriusHue pa3inaHbIX CBEPOBPA3OBAHUE
(aKTOpOB HA YACTOTY ABIXAHHUS» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
I'uruena AbIXaHUA. 3aboneBanus OpTraHOB BuGmzorexa LIOK hitps://monypoxw.pdy
68 CBEPOBPA30OBAHUE
ABIXaHUA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
69 AHaToMMsI MUILEBAPUTEIBLHON CUCTEMBI. bu6morexa LIOK https://mMonypoku.pd/

JlaboparopHnas padota «VccnenoBanue

CBEPOBPA30OBAHUE
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JefcTBUS (PEPMEHTOB CIIFOHBI Ha Kpaxmaln»

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

HI/IH_IGBapeHI/IC B JKCITYIKEC U NCATCIIbHOCTD
IICYCHU. «I/I3yqume TUCTOJIOTUYCCKUX

Bubmmoteka [IOK https://monypokn.pd/

70 o CBEPOBPA3OBAHUE
TIperapaToB OPTaHoOB HHIICBAPUTEILHON https://sbereducation.ru/?ysclid=mqs5zf94si190911577
CHUCTEMBD»
Bbubnuoteka IIOK https://mouypoku.pdy/
71 | IlumeBapenue B kuiieyHuke. BcacbiBanue CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
Bubmmoteka LIOK https://monypoku.pdy/
72 | Perynauus nuineBapeHus CBEPOGEPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bubmmoteka LIOK https://monypokn.pd/
I'mruena nutanus. 3a001€BaHUs CHCTEMBI
73 CBEPOBPA3OBAHUE
HHAIICBAPCHAA https://sbereducation.ru/?ysclid=mqs5zf94si190911577
CtpoeHue BBIICIUTETLHON CUCTEMBI.
: .
TTaGopatopas pabora «M3yuenue Bubnuotexa IIOK https://monypoku.pd/
74 CBEPOBPA30OBAHUE
THCTOJIOTHICCKUX TPCTIApATOB PA3HBIX yHACTKOB https://sbereducation.ru/?ysclid=mqs5zf94si190911577
MMOYKH, MOYCTOYHUKA, MOYCBOTO ITY3BIPS>
@ynkuronnpoBanue moyku. HepsHas n Bub6muorexa LIOK https://Monypoxu.pd/
75 | ryMopasibHas PEryJIsIIus OPraHOB CBEPOBPA3OBAHUE
BBIIEJIUTEIBHON CHCTEMBI https://sbereducation.ru/?ysclid=mqs5zf94si190911577
33.6OJ'ICBaHI/I5I OpraHoOB MOLICBLII[GJ'II/ITGJ'ILHOI\/’I bubimorexa HOK https://mouypoi.pd/
76 CBEPOBPA30OBAHUME
CHCTCMbI https://sbereducation.ru/?ysclid=mqs5zf94si190911577
77 | pabota «/3y4eHHE THCTOIOTHUSCKHUX CBEPOBPA3OBAHUE
TpenapaToB OpraHoB [IOJIOBOM CHCTEMBbI» https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Kenckas monosast cucrema. JlabopatopHas Bu6mnorexa LIOK https:/monypoxu.pdy/
78 | pabota «/3yueHne rucTOIOrHUECKUX CBEPOBPA30OBAHUE

MpenapaToB OPraHOB MOJOBOU CUCTEMBI»

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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79

BOCHpOI/ISBCI[CHI/IC opranmui3ma 4cCJIOBCKa

Bubmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

80

bepemenHoCTSh, ee muaHupoBaHue. 3a001eBaHU
OJIOBOI CUCTEMBI

Bubmuoreka IIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

81

Crpoenue u GpyHKIMM KoxKu. [IpakTuueckas
pabota «/ccnenoBanne ¢ MOMOIIBIO JTyIIbI
TBUIbHOM Y JJAOHHON CTOPOHBI KUCTW

Bubmmotexka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

82

[TpousBonHble Koxu. [IpakTHueckas paborta
«/3yueHune rucToIOrNYECKUX NpenapaTon
ANHUAEPMUCA U JEPMBD»

Bbubmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

&3

3a00J1eBaHUS KOXKH H UX MPEAYIIPESIKICHHE.
I'urnena xoxu

Bubmmoteka LIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

84

[IpucnocobneHue yenoBeka K MEHSIOIUMCS
YCIIOBUSIM CPEJIbI

Bubmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

&5

Tepmoperysauus: poib KOXKHU U COCYJI0B

Bubmuoreka LIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

86

AnanTanuy 4esoBeKa, €ro OPraHoB M TKaHeH K
HU3KUM KOHLIEHTPALUSIM KHCIOpOia U
THIIOKCUH

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

87

[upkagHeie puTMBI. AJJanTallik K HEBECOMOCTHU

bubnuoteka IIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si1190911577

88

Purmuaeckue MMPOLECChI ) KUZHEACATCIIBHOCTHU

Bubmmoteka ILOK https://monypoku.pd/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

89

3aKOHOMEPHOCTH HACIE0BaHUS TPU3HAKOB

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE
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90

I'esrr HacCJICAOBAHNWE TPHU3HAKOB

Bbubnuoteka IIOK https://mouypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

91

MexaHanu3Mbl OMMpPECACIICHHUA I10JIa

Bubmumoteka LIOK https://monypoku.pdy/
CBEPOBPA3OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

92

CHGHJ’I@HHOG HaCJIC€AOBAHUC IIPU3HAKOB

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

93

MO)II/I(l)I/IKaI_II/IOHHaH " HAaCJICACTBCHHAsA
N3MCHYHNBOCTD

Bu6moteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

94

MGTOI[BI HUCCICO0BaHUA HACICACTBEHHOCTH
YCJIOBCKa

Bubmuoreka IIOK https://Mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

95

HacnencrBeHusle 3a001€BaHUs YEIOBEKA

Bbubnuoteka IIOK https://mouypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

96

HOHy.TIHHI/IOHHaH TCHCTHUKA YCJIOBCKA

Bubmmoteka LIOK https://monypoku.pdy/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

97

buonndpopmaruka. ['eHeTndecKass HHKEHEPHS

Bubmmoteka LIOK https://monypokn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

98

YenoBek B cucTeME JKUBOTHOI'O MUDA.
[TpakTrueckas padota «M3ydenne npeBHeneH
VCTOPHUH U JBOJIIOLIMM YEJIOBEKA HA IPUMEPE
KOJUIEKIIUH U PEKOHCTPYKLIHAI»

Bbubnuoteka IIOK https://mouypoku.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577

99

YHUKaIbHBIS MMPpU3HAKHU TOMUHU

bu6motexa LIOK https://monypoxn.pd/
CBEPOBPA30OBAHUE

https://sbereducation.ru/?ysclid=mqs5zf94si190911577
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CXO[[CTBO U pa3jiniunsa 4CJIO0OBCKa U

Bubmoteka LIOK https://monypokn.pd/

100 6 6 1 CBEPOBPA30OBAHUE
HCIOBEKOOOPA3HBIX OOC3bsH https://sbereducation.ru/?ysclid=mqs5zf94si190911577
DKoJorHIecKHe (aKTOPHI H X eiiCTBHE Ha Bubmuoreka IIOK https://Mouypoku.pd/
101 1 CBEPOBPA30BAHUE
OpraHu3M 9eJ0BCKa https://sbereducation.ru/?ysclid=mqs5zf94si190911577
Bbubnuoteka IIOK https://mouypoku.pdy/
102 | 3ngopoBbe YenoBeKa Kak coruaibHas [IEHHOCTh 1 CBEPOBPA30BAHUE
https://sbereducation.ru/?ysclid=mqs5z{94si190911577
OBIIEE KOJIMYECTBO YACOB I10 102 12

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM OBPA30OBATEJBbHOM MPOI'PAMMOBI

S KUIIACC

Kog
npose
psaeMo
ro
pe3yJib
TaTra

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

buosiorus — Hayka o )KMBOM IPUPOJIE

1.1

XapakTepu30BaTh OMOJIOTHIO KaK HAayKy O *KHMBOM MPHUPOJIE; HA3bIBATh MPU3HAKH
YKUBOT'O, CPAaBHUBATh OOBEKTHI )KUBOM U HEKUBOW IIPUPOIBI

1.2

[TepeuncnsaTh UCTOYHUKK OMOJOTMYECKUX 3HAHHWI, XapaKTepU30BaTh 3HAUCHUE
OMOJIOrMYECKUX 3HAHUM Ui COBPEMEHHOIO YelloBeKa; MPo(eCcCcru, CBI3aHHBIC C
ouonorueit (4 —5)

1.3

[TpuBoauTH IpUMeEpHI BKIIaJa poccuiickux (B Tom uncie: B.M. Bepuanckuit, A.JL.
UmxkeBckuii) u 3apy0exHBIX (B TOM umciie: Apucrorenb, Teodpact, I'ummokpar)
Y4EHBIX B pa3BUTHE OUOIOTHH

1.4

Nmets mpencraBineHne 0 BaXKHEHIIMX OMOJIOTHUECKUX TMPOIECCaX M SIBICHUSX:
MWTaHUe, JbIXaHWe, TPAHCIOPT BEIIECTB, Pa3APAKUMOCTh, POCT, Pa3BUTHE,
JBUKEHHE, Pa3MHOKEHUE

1.5

[TpuMeHsSITh OMOIOTUYECKUE TEPMUHBI M TIOHSATHS (B TOM YHUCIE: JKUBBHIC Tela,
OHMONOTHSI, DJKOJIOTHS, ITUTOJIOTHS, aHATOMHUsS, (DHU3MOJIOTHUS, OHMOIOTHYECKas
CHCTEMaTHKa, KJETKAa, TKaHb, OpraH, CHCTEMa OpraHoOB, OpPraHW3M, BHpPYC,
JIBIDKCHHE, TTUTaHue, (DOTOCUHTE3, JAbIXaHUE, BhIICIECHUE, Pa3Apa)kKUMOCThb, POCT,
pa3MHOXKEHHE, pa3BHTHE, cpeda OOWTaHWsA, MPHUPOJHOE  COOOIIECTBO,
HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBHHM C IOCTABICHHOW 3ajauell U B
KOHTEKCTE

1.6

Paznmuuate mo BHemHeMy BUAY (M300pa)X€HUsSM), CXEMaM U OIHUCAHUSIM
JOSiACPHBIE W SIZICPHBIC OPraHU3MBI; PA3IUYHBbIE OWOJOTMYECKHE OOBEKTHI:
pacTeHus, JKUBOTHBIX, TPHOBI, JIMIIANHHUKW, OaKTepuH; MPHUPOAHBIE U
UCKYCCTBEHHBIE COOOILECTBA, B3aUMOCBSA3M OPraHU3MOB B NPUPOAHOM U
HCKYCCTBEHHOM COOOIIECTBax; MpeacraBuTencii ¢Giaopsl U ¢ayHbl TPUPOIHBIX
30H 3eMJIu; TaHAAa(Thl IPUPOIHBIC U KYIbTYPHBIE

1.7

[TpoBouTH onucaHue opraHu3Ma (pacTeHUs, )KUBOTHOIO) 110 3aJJaHHOMY IUIaHY;
BBIJIEJIATD CYILIECTBEHHBIE IPU3HAKU CTPOCHMSI M IIPOLIECCOB JKU3HENEATEIbHOCTH
OpraHM3MOB, XapaKTEpHU30BaTb OPraHW3Mbl KaK Tela JKUBOM IPHUPOABI,
NEePeYHCIsATh OCOOCHHOCTH pACTeHUH, JKUBOTHBIX, TI'pUOOB, JHUIIANHHUKOB,
OaxkTepuil U BUPYCOB

1.8

PaCKpLIBaTB IOHATHE O CpCac oOuTaHus (BOHHOﬁ, Ha3eMHO—B03,Z[y1HHOfI,




MIOYBEHHO, BHYTPUOPTraHU3MEHHOI), YCIIOBUSX Cpelibl OOUTaHUS

1.9

[TpuBOANUTE TPUMEPHI, XapaKTEPUIYIOIIUE MPHUCIIOCOOIEHHOCTh OPraHU3MOB K
cpeze oOUTaHMs, B3aUMOCBS3M OPTraHU3MOB B COOOIIECTBAX

1.10

BreiaensaTs oTIMUUTENbLHEIC MPU3HAKH IPUPOAHBIX U HCKYCCTBCHHBIX COO6H.I€CTB

ApryMeHTHpOBaTh OCHOBHBIE IpaBWia IOBEJEHHUS YEJIOBEKa B MpPHUPOJAE U
OOBSCHATH 3HA4YCHHE IIPUPOIOOXPAHHON JEATENBHOCTH YEIJI0OBEKA;
aHAJM3UPOBATh INT00ATBHBIE HKOJIOTHUECKUE TPOOIIEMBI

1.12

PackpbIBaTh posIb OMOJIOTHH B IPAKTUIECKOH NESTETLHOCTH YeTIOBEKa

1.13

I[eMOHCTpI/IpOBaTB Ha KOHKPCTHBIX IPUMEpax CBA3b 3HAHUKM OMOJIOTHU CO
SHAaHUSAMU IO MATCMATUKE, NMPCIMETAM T'yMAaHHUTApPHOTO LHUKIIA, C pa3JIMYHbIMU
BUJaMH UCKYCCTBa

1.14

BhImonHATE mpakTHueckue padoThl (MOMCK HH(OPMAIUH C HCIOJIb30BaHHEM
pa3IMYHBIX HCTOYHUKOB; OINKCAaHUE OpraHu3Ma IO 33JlaHHOMY IUIaHy) U
naboparopHeie paboThl (paboTac MHUKPOCKOIOM; 3HAKOMCTBO C Pa3IUYHBIMU
croco0amMu U3MEPEHUs U CPABHEHUS KUBBIX OOHEKTOB)

1.15

[lpumensaTs Metoxpl Ouonoruu (HaOMIOAEHWE, ONMMCAHME, KiaccU(pUKaNus,
U3MEpEeHUe, HKCIEPUMEHT): MPOBOAUTh HAONIOJEHHUS 3a OpraHu3MaMu,
ONHUCHIBATH OUOJIOTHYECKHE OOBEKThI, NPOLECCHl U SBICHUS, BBIIOIHATD
OMOJIOTUYECKUN PUCYHOK M U3MEPEHHE OMOIOTHUECKUX 00BEKTOB

1.16

Bnagers mpuémamu paboThl ¢ JIyNoii, CBETOBBIM U IIU(POBBIM MHKPOCKOIAMHU
[IPU pacCMaTPUBAHUU OMOIOTHYECKUX OOBHEKTOB

1.17

CoOmogate mpaBuiaa Oe30macHOTO Tpyda Ipu  paboTre ¢  y4eOHBIM W
nabopaTOpHBIM  00OPYJIOBAaHUEM, XHMHUYECKOH TOCYIOH B COOTBETCTBHU C
WHCTPYKIIHUSMHU Ha YPOKE, BO BHEYPOUHOU JICATEIILHOCTH

1.18

Hcnonp30BaTh NpHU  BHINOJHEHUM YYEOHBIX 3aJaHUNl HAyYHO-IIOMYJISPHYIO
JUTEpaTypy 1o OMOJIOTUH, CIIPaBOYHBIE MaTepUalbl, pecypchl ceTu MHTepHeT

1.19

COSI[aBaTL NMUCBbMCHHBIC W  YCTHBIC COO6H.[GHI/I51, rpaMOTHO  HCIIOJIb3YyA
MOHSATUHHBIN anmapar u3y4yaeMoro pasjesa OoJoruu

6 KIIACC

Kon

NpoBepsieMOro

pe3yJibTaTa

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOM
Oﬁpa?.OBaTeﬂbHOﬁ nporpaMmmbl OCHOBHOI'O oomero 06p33OBaHl/Iﬂ

1

PacturenbHbIN OpraHusM

1.1

XapakTepu3oBaTh OOTAaHUKY KaK OMOJIOTHUYECKYIO HayKy, e€ pa3felbl u
CBSI3M C JPYTMMH HAyKaMU M TEXHUKOU

1.2

[IpuBonuTe mnpumepsl BKJIaga poccuickux (B Tom umcie: B.B.
HoxyuaeB, K.A. TumupsizeB, C.I'. HaBamun) u 3apyOexHBIX (B TOM
gucne: P. 'yk, M. Manbpnuru) y4€HbpIX B pa3BUTHE HAyK O PACTCHHSIX




1.3

[TpumensTh OuoNIOrMYECKWE TEPMHUHBI W TOHATHS (B TOM YMHCIIE:
0OTaHMKa, pacTUTEIbHAs KIETKAa, pPACTUTENIbHAas TKaHb, OpPraHbl
pacTeHMif; cucreMa OpraHoB PacTeHMs — KOpEHb, MoOer, Modka, JIUCT,
BUJIOU3MEHEHHBIE OpraHbl, LBETOK, IUIOJ, CEMs; pPAaCTUTEIbHBIN
OpraHu3M, MMHEpaJbHOE MHTaHHE, (OTOCUHTE3, JbIXaHHE, pOCT,
pa3BUTHE, Pa3MHOXKEHHE, KIJIOH, Pa3Apa)XMMOCTb) B COOTBETCTBUHU C
MIOCTaBJIEHHOW 3a/1aueil U B KOHTEKCTE

1.4

OnucelBaTh  CTPOEHHME U JKU3HEAEATEIBHOCTb  PACTUTEIBHOTO
opranuzMa (Ha TpUMEpe TOKPHITOCEMEHHBIX WM I[BETKOBBIX):
HOTJIOIIEHHE BOJBI M MHHEpaIbHOE NMUTaHHEe, (POTOCUHTE3, IbIXaHHE,
TPAHCIOPT BELIECTB, POCT, Pa3MHOKECHHUE, PA3BUTHUE; CBA3b CTPOCHUS
BEreTaTHBHBIX U T€HEPATHBHBIX OPTaHOB PAaCTEHUH ¢ UX (QYHKIHSIMU

1.5

PaznuuaTh M ONMUCHIBATH >KMBbIE W TepOapHbIe HK3EMIUIAPHI PACTCHUN
[0 33aJaHHOMY IUIaHy, YaCTH PacTeHUIl MO HM300pa)KCHUSAM, CXEMaM,
MOJIEIISIM, MYJISKaM, pelIbeHBIM TabIuIam

1.6

XapakTepu3oBaTh ~MPU3HAKU  PACTEHUN, YpPOBHH  OpraHU3alluu
PacCTUTENBHOTO OpPraHU3Ma, YaCTH PACTEHUI: KJIETKHU, TKaHW, OpPraHbl,
CHUCTEMBbI OPraHOB, OPTaHU3M

1.7

CpaBHUBATH PACTUTENbHBIC TKAHU U OpraHbl PACTEHUN MEX]y cOO0M

1.8

BEINONHATE MpakTHYECKUE U Ta00paTopHbIe paboTHI 10 MOP(OIOTHU U
¢usnonoruy pacteHuil, B TOM 4Hucie pabOThl C MHKPOCKOIIOM C
MOCTOSTHHBIMHU (dukcupoBaHHBIMU) u BPEMEHHBIMU
MUKpOIIpenapaTaMu, HCCIeI0BaTeNbCKUe pabOThl C HCIHOJIb30BAHUEM
puOOPOB M MHCTPYMEHTOB 1M (poBOii 1abopaTopuun

1.9

XapakTepru3oBaTh MIPOLECCHI YKU3HEAEATEIIBHOCTH pacTeHui:
MOTJIOUIEHHE BOJBI U MHUHEpalbHOE NMUTaHuE, (POTOCHUHTE3, NIbIXaHUE,
pocT, pa3BUTHE, CIOCOOBI €CTECTBEHHOTO M  HMCKYCCTBEHHOIO
BEreTaTUBHOIO Pa3MHOXEHHUS; CEMEHHOE pa3MHOXKEHHE (Ha mpumepe
HOKPBITOCEMEHHBIX MM [[BETKOBBIX )

1.10

Briasnare INPUYUHHO-CIICACTBCHHBIC CBA3KM MEKAY CTPOCHHUEM U
GyHKIMSIMH ~ TKaHEd W OpPraHOB  pacTeHWH, CTPOCHUEM |
KU3HEESATEIbHOCTIO pacTEHUI

1.11

KnaccudunupoBars pacTeHUs U UX YaCTH TI0 Pa3HBIM OCHOBAHUSM

1.12

OOBSCHATH POJIb PACTEHUN B MPHUPOJAE U KU3HU YEIIOBEKA: 3HAUCHUE
doTocuHTE3a B TMPHUPOAEC W B KHU3HU YEIOBEKA; OHUOIOTUYECKOE H
XO3IHCTBEHHOE 3HAUYEHHE BUJIOM3MEHEHHBIX IT0OETOB; XO3IHCTBEHHOE
3HAYCHHUE BET€TATUBHOTO Pa3MHOKECHUS

1.13

[IpuMeHATH NOJIy4CHHBIE 3HAHUSA Ui BBIPALUBAHUA M Pa3MHOXKCHUSA
KYJIBTYPHBIX PaCTCHUU

1.14

Hcnons3oBaTh METOAbI OHOJIOTHH: IIpOBOAUTDH Ha6J'IIOI[eHI/IH 3a
paCTCHUAMHA, OIHMCBIBATL PACTCHHA M HUX YdCTH, CTAaBHUTb HpOCTefIHII/IC
OMOJIOTUYECKHUE OIBITHI U 9KCIICPUMCHTBI




1.15

CobmoiaTe mpaBuiia 0e30macHOro TpyAa MpH padboTe ¢ yueOHBIM U
71a00paTOPHBIM 000PYAOBAaHNEM, XUMHUECKOH TTOCY/I0i B COOTBETCTBUH
C MHCTPYKIMSIMU Ha YPOKE M BO BHEYPOUHOM JIESTETHHOCTH

1.16

JleMoHCTpHpOBaTh HA KOHKPETHBIX MPUMEpPax CBS3b 3HAHWM OuoJIoTUn
CO 3HaHUSMHU IO MaTeMaTHKe, reorpaduu, TEXHOJOTUH, MpeaMeTam
TYMaHUTapHOIO LHUKIIA, C Pa3IUYHBIMHA BUIAMH UCKYCCTBA

1.17

Bnagers mnpuémamMu paboTel ¢ OHMONIOTHYECKOH HH(pOpMAIHEH:
dbopMynupoBaTh  OCHOBaHWSA JUIsI U3BJCUEHHS U 00OOIICHHS
uH(bOpMallMU U3 IBYX UCTOYHHKOB; IPeoOpa3oBbIBaTh HH(GOPMALIUIO U3
OJHOU 3HAKOBOW CHCTEMBI B JIPYTYIO

1.18

COSI[aBaTB INMUCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I, rpaMOTHO HCIIOJIb3YyA
MOHSTHWHBIN aIapar u3y4aeMoro paszeiia OHoIOTHH

7 KJIACC

Koxa
npoBep
sIeMOro
pe3yJbT
aTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPAMMbI OCHOBHOT'0 00111€r0 00pa30BaHus

CucremaTka pacTeHui

1.1

XapakTepu3oBaTh  NPUHIUNBI  KJAaCCU(PUKALMU  pacTEHHH, OCHOBHBIC
CUCTEMATUYECKUE TPYIIbl pacTeHUN (BOJOPOCIM, MXH, IIJIayHbI, XBOLIH,
MallIOPOTHUKH, FOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE UJIN LIBETKOBbIE)

1.2

[IpuBoauTh mpUMepsI BKIaaa poccuiickux (B Tom uucne: H.W. Basunos, 1.B.
MuuypuH) u 3apyOexsbix (B Tom uucne: K. Jlunneit, JI. Ilacrep) yuéHpix B
pa3BHUTHE HAYK O PACTEHUSX, Iprudax, JIUIAHHUKAX, OaKTEPUIX

1.3

[IpuMeHATh OMOJOTHYECKHE TEPMHHBI U TOHATHS (B TOM 4mHCIIe: OOTaHUKA,
OKOJIOTHSI PAaCTEHUH, MUKOJNOTHs, OaKTepUONOTHs, CUCTEMaTHKa, IapCTBO,
OTJIeN, KJacc, CeMEWCTBO, PO, BUM, >KU3HEHHas ¢GopMa pacTeHHid, cpeaa
o0uTaHUS, PACTUTEIHHOE COOOIIECTBO, BBICIINE PACTEHUS, HU3IINE PACTCHHSI,
CIIOPOBBIE PACTEHUS, CEMEHHBIE PACTEHUS, BOJOPOCIH, MXH, TJIayHbl, XBOLIH,
MaroOpOTHUKH, TOJIOCEMEHHBIE, TOKPBITOCEMEHHBbIE, OaKkTepuu, TpHUOHI,
JTUIIAHHUKH ) B COOTBETCTBUHU C TTOCTABJICHHOM 3aa4€ii U B KOHTEKCTE

1.4

Paznuyath ¥ OMMCHIBaThH KHUBBIC W repOapHbIC SK3EMIUIAPHI PACTECHHUH, YacTH
pacTeHuil Mo M300paKEHUSM, CXEMaM, MOJEISIM, MYyJsDKaMm, peibe(HbIM
TabnumaM; TpUOBl MO HU300PAKEHUSIM, CXEMaM, MyJishKaMm; OakTepuu IO
HM300paKCHUSIM

L.5

BpIsSBIATE NpU3HAKK KJIACCOB MOKPBHITOCEMEHHBIX, UM LIBETKOBBIX, CEMEWUCTB
JBYJIOJIbHBIX U OJTHOJOJIbHBIX PaCTCHUI

1.6

OHpe,Z[eJ'IHTB CUCTCMATHYCCKOC IIOJIOKCHHUEC PACTUTCIBHOI'O OpraHu3iMa (Ha




MpUMepe MOKPHITOCEMEHHBIX, WIN LIBETKOBBIX) C TOMOIIbIO ONPEAETUTEIbHON
KapTOYKH

1.7

BeImonHAT mpakTHUecKWe W JabopaTOpHbIE PAabOTHI 1O CHCTEMAaTHKE
pacTeHuii, MHKOJIOTMM W MHUKPOOHMOJIOTHH, B TOM 4YHCIE pPabOTBI C
MHUKpPOCKOIIOM C TIOCTOSIHHBIMU  ((PUKCHMpOBaHHBIMH) U  BPEMEHHBIMU
MHUKpOTpenapataMy, HCCleIoBaTeNbckiue paboThl € UCHOJIb30BAaHUEM
MPUOOPOB M HHCTPYMEHTOB U (PpOBOIt TabopaTopuu

1.8

Breimensate CyliecTBeHHBbIE TPU3HAKKM CTPOCHUS U JKU3HEACATEIHHOCTH
pacTeHui, bakTepuii, r(puOOB, TUIIATHUKOB

1.9

[IpoBomuTh oOmMHMCaHUE U CpaBHUBATH MeXIy €000 pacTeHHs, TpHUOBI,
IUIIAHHUKY, OakTepuw IO 3aJaHHOMY IUIaHy; JelaTh BBIBOJBbI HA OCHOBE
CpaBHEHUS

1.10

OnucelBaTh yCIO)KHEHHE OpraHM3alMd pacTEeHUl B XOAE HSBOJIIOLMU
pacTUTEIBLHOTO MUpa Ha 3emiie

BbIsBISATE 4epThl MPUCTIOCOOJICHHOCTH PAaCTEHUI K cpesie OOMTaHMs, 3HAUCHUE
9KOJIOTHYECKUX (PaKTOPOB AJISl paCTEHUMN

1.12

XapakTepu3oBaTh PAaCTUTENbHbIE COOOIIECTBA, CE30HHBIE U MOCTYIATEIbHbIE
W3MEHEHHUS PACTUTEIBHBIX COOOIECTB, PACTUTEIBHOCTh (PACTUTENbHBIN
MTOKPOB) IPUPOJIHBIX 30H 3eMIIH

1.13

[IpuBoguTh TpUMEPHI KYIBTYPHBIX PACTEHHMM M HMX 3HAYCHUE B KU3HU
YEJIOBEKa; MOHUMAaTh MPUYUHBI U 3HATh MEPBhI OXPaHbl PACTUTEIHLHOTO MHpa
3emiun

1.14

PackpsIBaTh posib pacTeHUi, TpUOOB, JUIIAWHUKOB, OAKTEPH B MPUPOIHBIX
coo01IecTBaX, B XO34HCTBEHHOH EATEIBHOCTU YEJI0BEKA U €0 MOBCEIHEBHON
KU3HU

1.15

JleMOHCTpHpOBaTh Ha KOHKPETHBIX MpPUMEpPax CBsI3b 3HAHMWA OHOJOTHU CO
3HaHUSMH TI0 MareMmaTHke, (hu3uke, reorpaduu, TEXHOJOTHH, JHUTEpAType,
TE€XHOJIOTMH, IIPeAMETaM TI'yMaHUTapHOrO IHWKJA, C pPa3jIu4HbIMM BHJAMHU
HCKYyCCTBa

1.16

Hcnonb30BaTh METObI OMOJIOTHHU: TPOBOAUTH HAOMIOJEHUS 3a PaCTEHUSIMHU,
OakTepusMHU, TpudamMu, JIUITAWHUKAMH, OMUCHIBATh MX; CTABUTH MPOCTEHIIIHE
OHMOJIOTUYECKHE OTBITHI U YKCIIEPHUMEHTHI

1.17

CoOmronate mpaBuia Oe3omacHoOro Tpylda MNpu pabore ¢ y4yeOHbIM U
71a00paTOpHBIM 00OPYJIOBAHUEM, XHMHUYECKOW IMOCYJOH B COOTBETCTBHU C
MHCTPYKIMAMHU Ha YPOKE U BO BHEYPOUHOU JEATEIbHOCTU

1.18

Brnagerp  mpuémamm  paGoTel ¢ Ouojorumueckod — mHGpoOpMaueil:
(dbopMynupoBaTh OCHOBAHUS Ui M3BIEUYCHUS U 0000IIeHHsT HHGOpMAIIUU U3
HECKOJIBbKUX (2 — 3) UCTOYHUKOB; MPeoOpa30BbIBaTh MHMOOPMALIUIO U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

COB,Z[aBaTB IIUCBMCHHBIC W YCTHBIC COO6H.[€HI/I${, I'paMOTHO HCIIOJIBb3Yys
MOHATUHHBINA amnrapar Hn3ydacMoro paszaeiia 6I/IOJ'IOFI/II/I, COIIPOBOXKIATb




BBICTYIUICHHE  TpEe3eHTalMed ¢ y4é€ToM  OCOOEHHOCTEH  ayJauTOpHUH
CBEPCTHHUKOB

8 KUIACC

Kox

NPOBEPSIEMOT 0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

JKuBOTHBII OpraHu3m

1.1

XapakTepHu30BaTh 300JI0THIO KaK OMOJIOTHYECKYIO HAyKy, €€ pa3/ieNbl U CBA3b
C ApyT'MMH HayKaMU U TEXHUKOU

1.2

XapaKTCpI/ISOBaTB IMPUHIUIIBI KJ'IaCCI/I(bI/IKaHI/II/I JKUBOTHBIX, BUJl KaK OCHOBHYIO
CUCTECMATUYCCKYIO KaTCropuio, OCHOBHBIC CUCTCMATHYCCKHEC T'pyHIIbL
JKHBOTHBIX (HpOCTCI\/'IH_II/Ie ,  KHIICYHOIIOJIOCTHBIC, IINIOCKUC, KpPYTJbIC U
KOJIbYATbIC YCPBHU; YICHUCTOHOTHUEC, MOJIJIFOCKH, XOp,Z[OBLIe)

1.3

[IpuBoauTH MpUMEpHI BKIaAa poccuiickux (B Tom uucie: A.O. KoBaneBckuii,
K.M. Ckpsabun) u 3apyoexsbix (B Tom uucie: A. JleBenryk, XK. Kiosbe, O.
I'exkenb) y4€HBIX B pa3BUTHE HAYK O )KUBOTHBIX

1.4

[IpumensaTh OuoNIOrMYECKWe TEPMHUHBI M TOHATUSA (B TOM YHMCIE: 300JI0THS,
9KOJIOTHSI )KMUBOTHBIX, STOJIOTHS, M1AJI€0300JI0THsl, CUCTEMAaTHKa, IapCTBO, THII,
OTpsiZl, CEMEMCTBO, POJl, BHUJ, XUBOTHAs KJIETKa, XKHUBOTHAs TKaHb, OpraH
KUBOTHOTO, CHCTEMbI OPTaHOB >XKMBOTHOTO, KUBOTHBI OpPraHHU3M, MUTAHUE,
IbIXaHHUE, POCT, pa3BUTHE, KPOBOOOpAIlleHNe, BhIIETICHUE, OMopa, ABIKEHNUE,
pa3MHOXKEHHE, MapTEHOTEHEe3, pa3IpakKUMOCTh, PEQIIEKC, OpPTaHbl YYBCTB,
MOBEJICHNE, Cpella OOWTaHUsl, MPHUPOIHOE COOOIIECTBO) B COOTBETCTBHH C
MOCTABJICHHOM 3a7]a4eil U B KOHTEKCTE

L.5

PaCKpBIBElTL O6IJ_II/IC MPU3HAKH KUBOTHBIX, YPOBHH OPraHU3aIlUH JXUBOTHOI'O
opraHu3Ma: KJICTKHU, TKaHU, OPraHbl, CUCTEMbI OPraHOB, OPraHu3M

1.6

CpaBHI/IBaTB JKUBOTHBIC TKAaHHW U OPraHbl )KUBOTHBIX MCXKIY coOoi

1.7

OnuchIBaTh CTPOCHUE U KUZHEAESITEIBHOCTh )KUBOTHOTO OpPraHu3Ma: Onopy u
NBIDKEHUE, THUTAHWE W TIUIICBAapeHHE, JbIXaHWE W TPAHCIOPT BEIIECTB,
BbIICJICHUE, PETYIISILIUIO U TOBEACHHUE, POCT, PA3MHOKEHHUE U Pa3BUTHE

1.8

XapaKTepI/I3OBaTB npouecChbl KU3HCACATCIIBHOCTHU JKHUBOTHBIX H3YyYaCMbIX
CUCTCMATUYCCKUX TIpynIr: JAIBHMKCHHUEC, MHUTAHHUC, [ObIXaHUC, TpPaHCHIOPT
BCIICCTB, BBIACICHUEC, PECryJIIINIO, IIOBCACHUC, POCT, Pa3BUTUC, PA3MHOXKCHUC

1.9

Borsasiats IIPUYUHHO-CIIECTBEHHBIE CBA3U MEXIY CTPOCHHEM,
KHU3HENEATSNPHOCTBI0O M CPeAodM  OOWMTaHHMS KMBOTHBIX  H3y4aeMbIX
CHUCTEMAaTUYECKHUX IPyIIIT

1.10

Paznuuate M ONMCHIBATH >KHUBOTHBIX HU3Yy4aCMbIX CUCTCMATUUYCCKHUX TIPYIII,
OTACJIbHBIC OpPraHbl U CUCTEMbI OpraHOB IIO CXEMaM, MOICIIAM, MYIJISAXKaM,




penbedHBIM Ta0JIUIIaM; TIPOCTEHIITNX — TI0 U300PAKEHUSIM

BriaBiagaTe MNPpU3HAKHW KJIACCOB YICHHUCTOHOTHX HW XOPHAOBLIX; OTpPAAOB
HAaCC€KOMBIX M MJICKOIIUTAOIINX

1.12

BbImonHATE npakTHdeckue U J1abopaTopHbIE pPabOThl MO MOP(OJIOTHH,
aHaTOMMHU, (DU3MOJIOTUM U TOBEJICHMIO >KUBOTHBIX, B TOM 4HCIIE pabOTHI C
MHUKPOCKOTIOM C TIOCTOSHHBIMH  ((pUKCHPOBAaHHBIMH) M  BpPEMEHHBIMH
MHKpOIIpEnapaTaMi, HUCCIEIOBaTeIbCKHE PabOThI €  HCIOJIb30BAHHEM
mpuOOPOB U HHCTPYMEHTOB IU(POBOIL TabopaTopun

1.13

CpaBHI/IBaTB Hpe[[CTaBHTeHeﬁ OTACIIbHBIX CUCTCMATHYCCKUX I'PYIIIL )KUBOTHBIX
" ACJIaTh BBIBOABI HA OCHOBC CPABHCHUA

1.14

KJ'IaCCI/I(bI/II_[I/IPOBaTB JKMBOTHBIX HAa OCHOBAHHNH 0COOEHHOCTEH CTPOCHHA

1.15

OnuceIBaTh YCIIOKHCHUC OpraHru3ali JXUBOTHBIX B XOAC OSBOJJIOLUU
YKUBOTHOTO MHUpa Ha 3emJie

1.16

BbIBIATE 4epThl NPHUCIOCOOJEHHOCTH JKUBOTHBIX K cCpeie oOuTaHus,
3HAYEHUE IKOJOTHYECKUX (PAKTOPOB ISl KUBOTHBIX

1.17

BbISBISITE B3aMMOCBSI3HM JKMBOTHBIX B MMPpUPOAHBIX COO6H_ICCTBaX, 11(S70058
IIMTaHUA

1.18

YcranaBinBaTh B3aMMOCBA3HM  KMBOTHBIX C  PAaCTCHUAMU, FpI/I6aMI/I,
JIHIAaHHAKaAMH 1 6aKTepI/IHMI/I B IIPUPOJHBIX COO6H_I€CTB3X

1.19

XapaKTemeBaTL KHUBOTHBIX MMPUPOIHBIX 30H 3GMJII/I, OCHOBHBIC
3aKOHOMCPHOCTH paCpoOCTPaAHCHUSA ) KUBOTHBIX I10 INIAHCTEC

1.20

PackpbIBaTh pojib JKUBOTHBIX B IPHUPOJIHBIX COOOIIECTBAX

1.21

PaCKpBIBaTB pOJib AJOMAalIHHUX W HEIMPOAYKTUBHBIX XHUBOTHBIX B JXHU3HH
YCJIOBCKA, POJIb IMPOMBICIOBBIX XHMBOTHBIX B XO3SIMCTBEHHOM ACATCIIBHOCTH
YelnoBeKa U €ro IOBCEIHEBHOM KHU3HU, OOBSCHATh 3HAUCHHE >KUBOTHEHIX B
OpUpPOAC U KU3HU YCIIOBCKA

1.22

[ToHnMaTh NPUYKHBI U 3HATH MEPBI OXPAHBI )KUBOTHOTO MUpa 3eMIIH

1.23

JleMOHCTpHpOBaTh Ha KOHKPETHBIX TPUMEpax CBs3b 3HAHUN OWUOJIOTHH CO
3HAHUSMH TI0 MaTeMmaTHhke, (u3uKe, XUMUH, Teorpaduu, TEXHOJIOTHH,
npeaMeTaM T'yMaHUTapHOTO UK, C Pa3JIMYHBIMUA BUJAMH UCKYCCTBA

1.24

Hcnonws3oBaTh METOAbI OHOJIOrUN: MMPpOBOAUTH Ha6JIIO,Z[€HI/I$I 3a XUBOTHBIMHU,
OIMUCBIBATH )KUBOTHBIX, UX OPraHbl U CUCTCMbBI OPIraHOB; CTaBHUTb HpOCTQﬁH.IHC
OMOJIOTHMYECKHE OMBITHI 1 OKCIICPUMCHTEIL

1.25

CoOnromate mpaBuwia Oe3omacHOro Tpyaa mnpu pabore ¢ y4dyeOHBIM U
71a00paTOpHBIM 00OPYAOBAaHHEM, XMMHUYECKOH MOCYIOH B COOTBETCTBHH C
MHCTPYKILHMSMHU Ha YPOKE U BO BHEYPOUHOH JIEATEILHOCTH

1.26

Bnagerr  npuémamm  paborel ¢ Ouosormueckoil  mHpopmaruei:
(opMyIMpOBaTh OCHOBAHMS JUIS M3BJICUEHUSI U 0000IIEHUST HHPOPMALIUU U3
HECKONBbKUX (3 — 4) UCTOUYHUKOB; MPeoOPa30BbIBATh HHPOPMALIUIO U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.27

CO3I[aBaTB IMUCBbMCHHBIC W YCTHBIC COO6H_I6HI/I$I, T'paMOTHO HCIIOJIb3Ys




MOHSATUWHBIN ammapaT W3y4aeMoro pasjena OWOJOTHM, COMPOBOXKIATH
BBICTYIUICHHE  Tpe3eHTanued ¢  y4€ToM OCOOCHHOCTEH  ayJIuTOpUHU
CBEPCTHHUKOB

9 KUIACC

Kox
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbLHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

1

YesnoBek U €ro 340pOBbE

1.1

XapakTrepu3oBaTb HayKH O 4e€JIOBEeKE (aHTPOIOJIOTUIO, AaHATOMHIO,
(U3NONIOTHIO, MEAUIINHY, TUTHEHY, SKOJOTHIO YeJIOBEKa, TICHXOJIOTHIO) U UX
CBSI3M C APYTMMHU HayKaMU U TEXHUKOU

1.2

OOBACHATH TOJIOKEHHE YEJIIOBEKAa B CHCTEME OPraHHYECKOro MHpa, €ro
NPOMCXOXKICHUE; OTJIMYMS YEJIOBEKa OT JKUBOTHBIX; MPHUCIIOCOOIEHHOCTh K
Pa3IMYHBIM SKOJIOTMUYECKUM (akTopaM (UEIOBEUYECKUE pachl U a/allTUBHBIE
THUIIBI JIOZEH); POJCTBO YEJIOBEUECKUX pac

1.3

[IpuBonuTe mpumeps! Bkiaza poccuiickux (B Tom uucine: .M. Ceuenos,
W.II. IlaBnoB, N.U. MeunukoB, A.A. VYxrtomckuii, [I.LK. Anoxun) u
3apyOexHbIx (B ToM uucie: Y. 'apseii, K. bepnap. JI. [lactep, Y. JapBun)
y4€HbIX B pa3BUTUE MPEJCTABICHUNH O MPOUCXOXKIACHUM, CTPOCHUH,
KHU3HEJIEATEIbHOCTH, IOBEICHUH, SKOJIOI'MH YEJI0OBEKA

1.4

[IpuMeHSITh OMOIOTUYECKUE TEPMUHBI U TIOHATHUS (B TOM YHCIIE: IIUTOJIOTHS,
TUCTOJIOTHS, AHATOMHUS YEJOBeKa, (HU3MOJOTUS dYeloBEeKa, THUTUCHA,
AHTPOIIOJIOT S, SKOJIOTUS YeJIOBEKa, KJIETKA, TKaHb, OPTaH, CHCTEMa OPTaHOB,
NUTAaHUEe, JAbIXaHUE, KPOBOOOpalieHHe, OOMEH BEIIECTB M IpeBpaIicHUuE
SHEPTHH, IBI)KCHHE, BBIJICIICHUE, POCT, Pa3BUTHUE, TTOBEJCHUE, PA3MHOKEHUE,
pa3apaXuMoOCTh, PEryJysius, TOMEOCTa3, BHYTPEHHSS cpella, IMMYHUTET) B
COOTBETCTBHM C NMMOCTABJICHHOM 3a7jaueii U B KOHTEKCTE

1.5

[IpoBoauTh onucaHue Mo BHEIIHEMY BUAY (M300pa)K€HHI0), cxeMaM OOLIUX
MIPU3HAKOB OpPraHU3Ma YeJI0BeKa, YPOBHEH €ro OpraHu3alyu: KIETKU, TKaHH,
OpraHbl, CHCTEMbl OPTaHOB, OPraHU3M

1.6

CpaBHUBaTh KJIETKM pa3HbIX TKAaHEW, TpYII TKaHEeW, OpraHbl, CUCTEMBbI
OpPraHOB YEJIOBEKA, INPOLECCHl JKU3HEIEATENBHOCTH OPraHU3Ma 4YelIOBEKa;
JIe1aTh BBIBOJBI HA OCHOBE CPaBHEHHS

1.7

PaznuuaTh OMOJIOTMYECKHM AaKTHUBHBIE BENIECTBa (BUTAMHHBI, (DEPMEHTHI,
TOPMOHBI), BBISBJISITH UX POJIb B Mpoliecce 0OMeHa BEIIECTB U MpEeBpallleHUs
SHEPIUU

1.8

Xapaktepu3oBaTh ~ OMOJIOTMUECKHE  IPOLECCHl: OOMEH  BEleCTB U
MIpEBpALICHUE SJHEPTUH, TUTAHUE, IBIXaHUE, BBIICIICHUE, TPAHCIIOPT BELIECTB,
JBUKEHHUE, POCT, peryisauus (QpyHKUHUNA, UMMYHHUTET, OBEIEHUE, PAa3BUTHE,




PAaSMHOXKCHHUEC YCTIOBCKA

1.9

BbISBISATE TPUYMHHO-CICACTBEHHBIE CBA3M MEXKIY CTPOCHHUEM KJIETOK,
OpPTaHOB, CUCTEM OPraHOB OpraHU3Ma YeJIOBEeKa W UX (YHKIUSIMHU; MEXKITY
CTPOCHUEM, KU3HEACITEIILHOCTBIO M CPEI0l OOMTaHUs YeIOBEeKa

1.10

[IpumensTs OuoONOTMYECKME MOJAETH JJs BBIABICHUS OCOOCHHOCTEH
CTpOEHUS U (PyHKIIMOHUPOBAHHS OPTaHOB U CUCTEM OPTaHOB YelIOBEKa

OOBSACHATH HEUPOTYMOPAIBHYIO PETYIISIHIO MPOLIECCOB KUIHEACSITETFHOCTH
OpraHu3Ma yeioBeKa

1.12

XapakTepu3oBaTh W CpaBHHUBATh OE3YCJIOBHBICE M YCIOBHBIE DPEQIICKCHI;
HACJICICTBEHHbIE W HEHACIEICTBEHHbIE  MPOTPaMMbl  IOBEACHUS,
OCOOEGHHOCTH  BBICHIEH  HEPBHOM  JIEATEITLHOCTH  YEIIOBEKA;  BHUIBI
NOTPeOHOCTEH, MaMATH, MBIIUICHHUS, PEYH, TEMIICPAaMEHTOB, AMOIIMH, CHA,
CTPYKTYpY (YHKIIMOHATBHBIX CHCTEM OpraHW3Ma, HalpaBJICHHBIX Ha
JOCTUKEHHE TOJIC3HBIX MMPUCTIOCOOUTEIHHBIX PE3YIHTATOB

1.13

Pazanuate HaCJICACTBCHHBIC W  HCHACJICACTBCHHBIC (I/IH(i)CKLII/IOHHBIC,
HeI/IHCbeKI_II/IOHHBIC) 3a00/1eBaHUs YCJIOBCKaA, OOBACHATL 3HAYEHHUE MCp
HpO(pI/IJ'IaKTI/IKI/I B IpCAYIIPCIKACHUN 3a00JIeBaHU YeIOBEKa

1.14

BreimonHATe mpakTHYeCKHe W J1abopaTopHbIe PAOOTHI 1O MOpP(OJIOTHH,
aHaTOMHH, (PU3HOJIOTMH M TIOBEJICHHIO YEJIOBEKa, B TOM 4YHCJIE PabOTHI C
MHUKPOCKOIIOM C TOCTOSIHHBIMH  ((PUKCHpPOBaHHBIMH) ¥ BPEMEHHBIMHU
MHUKpOIIpenapaTaMH, HCCIEOBaTEIIbCKUE PAadOThl €  HCIOJIb30BAaHUEM
puOOPOB U HHCTPYMEHTOB LIM(POBOIL 1abopaTopun

1.15

Pemrate kauecTBEHHBIE W KOJMYECTBEHHBIC 3aga4yu, HMCIIOJIB3ysl OCHOBHBIC
IOoKa3aTciyin  310pOBbsA  YCJIOBCKA, IMPOBOIWUTH paC‘{éTbI n OLICHHBATDHb
IMOJIYYCHHBIC 3HAYCHUA

1.16

HaspiBaTh 1 apryMeHTHpOBaTh OCHOBHBIE NPUHLUIIBI 370pPOBOr0 00pasa
KU3HU, METOABl  3allUThl M  YKPEIUIEHHA  3J0pOBbA  4YEIIOBEKA:
cOajaHCUpPOBAaHHOE MUTAHUE, COOJIIOJCHUE TMpaBWJ JIMYHOW TUTHEHBI,
3aHATUS (PU3KYIBTYpOHl M CIIOPTOM, palMOHaJIbHAs OpraHM3auus Tpyla U
MOJIHOLIEHHOTO ~ OTAbIXa,  IMO3UTUBHOE  SMOLMOHAIBHO-IICUXUYECKOE
COCTOSIHUE

1.17

Hcnonws3oBath mNpuOOpEeTEHHBIE 3HAHUS W YMEHHUS JUISI  COOJIFOJACHUS
310poBOro oOpa3a >KM3HU: COaJaHCHPOBAaHHOTO THTaHUA, (QUIUIECKOU
AKTUBHOCTH, CTPECCOYCTOMYMUBOCTH, JUISI MCKIIFOYEHHUSI BPEIHBIX NPHUBBIYEK,
3aBHCHUMOCTEH

1.18

Brnagerr npuémamm okazaHUS TEpBOM MOMOIIM YEJIOBEKY IMpH MOTepe
CO3HAHMS, COJHEYHOM M TEIJIOBOM YyJAape, OTPaBICHHUU, YTOIUICHHH,
KpPOBOTEUYEHUH, TPAaBMax MITKUX TKaHEH, KOCTEeW CKelleTa, OPraHOB YYBCTB,
0’KOTrax U OTMOPOKEHUSAX

1.19

I[CMOHCTpI/IpOBaTL Ha KOHKPETHBIX ITPpUMEPaAx CBA3b 3HaAHHUI HayK O 4YC€JIOBCKE
CO 3HAHUAMHU IIPEAMCTOB €CTCCTBCHHO-HAYYHOI'O U I'YMaHHUTApHOTO HHKIIOB,
Ppa3JInYHbIX BUAOB UCKYCCTBA; TCXHOJIOT'UH, OcHOB 0€30IIaCHOCTH U 3alllUThI




Poaunsbl, pusnueckoi KyabTypbl

1.20

Hcnons3oBath MECTOAbI GI/IOJIOFI/II/IZ HaGJIIOI[aTb, HU3MCPATh, ONHUCHIBATH
OpraHU3M 4YeJOBEKa M TMPOIECChl €ro >KU3HEIACATEIbHOCTH; IMPOBOJUTH
MPOCTEHUININE HWCCIAEAOBAaHUSI OpraHW3Ma 4YeJloBeKa U OOBSACHATh HUX
pe3yNbTaThI

1.21

Cobmronate mpaBmiia 0e30macHOro Tpyna mpu pabore ¢ ydyeOHbIM U
1a00paTOPHEIM 000PYIOBAHHEM, XHUMHUYECKOW IMOCYJOM B COOTBETCTBHH C
WHCTPYKUHUSAMH HA YPOKE U BO BHEYPOUHOU JEATEIbHOCTH

1.22

Bnagers  mpuémamm  paGoTel ¢ Ouosormueckoil  mHopMauue:
(hopMynHupoBaTh OCHOBAHUS JJI U3BICYCHHS U 000O0IIeHHS HHDOPMALIUU U3
HECKOJIBKUX (4 — 5) UCTOYHUKOB; MPeoOPa30BBIBATH HH(OPMAIHIO U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO

1.23

Co3naBaTh NHUCbMEHHBIE U YCTHBIE COOOIIEHHUS, TPAMOTHO HCIIOJIB3YS
MOHATUIHBIN anmapar HM3y4YeHHOTO pasjena OWOJIOTHH, CONPOBOXKAATh
BBICTYIJICHHE Tpe3eHTanueil ¢  y4éToM OCOOCHHOCTEW  ayAauTOpUH
CBEPCTHHUKOB




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

5 KJIACC
Kox Kon

npoBepsiemoro | IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaeia

3JIeMeHTa

buoiorus — HayKa 0 KMBOU IIpUPOAL

1.1

ITonste o xu3Hu. llpu3Haku >XMBOro (KJIETOYHOE CTPOEHUE,
NUTAaHUE, JbIXaHWE, BbIACICHHE, pocT U Jpyrue). OObEKThI
KUBOW M HEXUBOW NpUpPOABI, X cpaBHEHME. JKuBasg n HexuUBas
IIPUPOJIA — €AMHOE LIEN0e

1.2

buonorns — cucrema Hayk O uBOWl mnpupoae. OCHOBHBIE
paznensl Ouonoruu (0OTaHUKA, 300JI0THSI, SKOJIOTHS, [IUTOJIOTHUS,
anatomusi, ¢usmonorust U Apyrue). [Ipodeccun, cBsizaHHBIE C
Ouonorueii: Bpau, BETepUHAp, IICUXOJIOT, arPOHOM, KUBOTHOBOJ
u apyrue (4 — 5). Cps3p OHOJNOTHM C JPYTUMH HayKaMH
(maremaruka, reorpadus u apyrue). Poias 6uonoruu B mo3HaHUH
OKpYXalolllero  MHpa W  MPaKTUYECKOW  JeATEIbHOCTH
COBPEMEHHOTO YeJIOBEKa

1.3

Kabuner 6uonoruu. [IpaBuna noseaeHus U paboThl B KaOMHETE C
OMOJIOTUYECKUMHU npudopaMu u WHCTPYMEHTaMH.
buonoruyeckue TEPMHHBI, MOHATHS, CHUMBOJBL. VICTOYHHMKH
Ononornyeckux 3HaHui. [lonck nH(GOpManNM ¢ UCTIONB30BAHUEM
pPa3NUYHBIX HMCTOYHUKOB (HAYYHO-TIONYJISIpHAs —JIUTEparypa,
CIIPaBOYHUKH, ceTh MIHTepHeT)

MeTobl H3ydeHHUs] Y)KUBOW IPHUPOIbI

2.1

HaydHbie MeTOABl M3Y4YCHHs >KMBOW IMPHUPOABI: HAOJIOJCHUE,
JKCIIEPUMEHT,  ONWCAaHUE,  HU3MEpeHue,  KiacCUuUKaIus.
YCTpONCTBO YBEIWYUTEIBHBIX MMPUOOPOB: JIYIIBI 1 MHUKPOCKOIIA.
[TpaBuiia paboThI ¢ YBEIUYUTEIBHBIMU IPUOOpaAMU

2.2

Meron onucaHus B OWOJOTMM  (HATJISAIHBINA, CJIOBECHBIM,
cxemaruyeckuil). MeTos1 uaMepeHus (MHCTPYMEHTBI U3MEPEHNs ).
Metox kiaccU(pHUKAIMU OpPraHU3MOB, NPUMEHEHHE IBOWHBIX
Ha3BaHMI opraHu3MoB. HaOmroneHue u IKCHEPUMEHT Kak
BEYIINE METO/1bI OMOJIOTHU

OpraHu3Mbl — Tejaa JKUBOU MPUPOIBI

3.1

[TousTue 06 OpraHusme. I[OH,Z[CPHBIC U AOCPHBIC OPraHU3MBL.
O)IHOKJ'I@TO‘-IHLIG 1 MHOT'OKJICTOYHBIC OPraHMU3MBbI

3.2

Kierka u e€ orkpeitue. KinetouHoe cTpoeHHME OpraHU3MOB.
[Muronmorus — Hayka o kjeTke. KineTka — HauMeHbllas eIuHuIa
CTPOCHUA U KUBHCACATCIbHOCTH OPraHn3MOB. CTpoeHHe KIJICTKHU
MOJl  CBETOBBIM  MHKPOCKONOM:  KJeTOuHas  00O0JodKa,
LUTOILIIA3Ma, SIAPO

3.3

Knerku, TKaHu, Opradbl, CHCTEMbl OPTaHOB
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KuznenestenbHOCTh OpraHu3MoB. OCOOCHHOCTH CTPOCHHS H
MPOLIECCOB  JKU3HEACSTENIbBHOCTU y PAcTeHUM, IKUBOTHBIX,
OakTepuii M TprO0B. CBOMCTBA OPraHU3MOB: IMUTAHUE, JTbIXaHUE,




BBIICJICHUC, JBHXCHHC, pa3MHO)KeHI/Ie, paSBI/ITI/Ie,
pa3apakuMOCTh, MPUCITOCOOJICHHOCTh. OpraHu3sM — eIuHOE
L[eJI0e

3.5

Pa3nooOpa3zue opranu3moB U ux kiaccudukanus (TakCOHbI B
OMOJIOTHH: IAPCTBA, TUIIBI (OTIEJIBI), KIIACCHI, OTPSIbI (TIOPSIKK),
CEeMEeMCTBa, POABI, BUIBI)

3.6

BbaxTepuu u BUpychl Kak GOpMBI KU3HU. 3HaUEHHE OaKTepHil 1
BHUPYCOB B IPUPOJIE U B JKU3HU YEJIOBEKA

OpFaHI/I3MBI u cpcaa 00UTaHUS

4.1

[lonsTe o cpeme obOutanusa. BogHas, Ha3eMHO-BO3IyIIHAS,
MMOYBEHHAS, BHYTPUOPTaHU3MEHHAS cpembl oburtanwus.
[IpencraButenu cpen oburanusi. OcobeHHOCTH cpefl OOUTaHUS
OpraHU3MOB

4.2

[IpucnocoOnenust opraHu3mMoB K cpene oOutaHus. Ce30HHbIE
M3MEHEHHS B )KM3HH OPTaHU3MOB

[Ipupoaubie cooOlIecTBa

5.1

[TonsTre o mpupoaHOM coobiiecTBe. B3aumMocBsizu opraHu3MoB
B MPUPOJHBIX cooOIiecTBax. IIumieBbie CBSI3M B cOOOIIECTBAX.
[TummeBsie 3BeHbs, LMW W ceTH murTaHusa. [IpomsBogutenu,
MOTpeOUTENTM © pa3pylIUTENId OPraHUYECKUX BEIIECTB B
MPHUPOAHBIX coolmiecTBax. [lpuMepsl MPUPOAHBIX COOOIIECTB
(J1ec, mpyn, 03epo U APYTrue)

5.2

HckyccTBeHHBIE cOOOIIECTBA, UX OTIWYUTEIBHBIC MPU3HAKU OT
MIPUPOIHBIX COOOIIECTB. [Ipuunnb HEYCTOMYMBOCTHU
MCKYCCTBEHHBIX COOOIIECTB. POJIb HCKYyCCTBEHHBIX COOOIIECTB B
JKM3HH YeJI0BEKa
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ITpuponusie 30HbI 3emnu, ux odburatenu. Pnopa u QayHa
MPUPOJHBIX 30H. JlanamadTel: NpUpoaHbIE U KYJIbTYpHBIE

’Kusas npupojia

1 YCJIOBCK

6.1

N3menenus B mpupope B CBA3M C PA3BUTHEM CEIBCKOTO
XO0351MCTBA, MPOU3BOJCTBA U POCTOM YHUCIEHHOCTH HACEJICHUS.
Brnusiaue wenoBeka Ha KUBYIO TPHUPOAY B XOAE€ HCTOPHH.
I'moGannHEBIE JKOJIOTHYECKHE POOJIEMBI. 3arpsi3sHEeHUE
BO3JYIITHOM ¥ BOJHOW 000J04eK 3eMJid, TMOTEepPH TOYB, HX
MpeIOTBPAIlCHUE

6.2

ITyTu coxpaHneHust OUOIIOTHYECKOT0 pasHooOpasus. OxpaHseMble
TEPPUTOPUU (3aMOBEIHUKH, 3aKa3HUKU, HAlMOHAJIbHbBIE MAPKH,
namMsaTHUKU npupossl). Kpachas kuura Poccuiickoit denepanuu.
Oco3HaHMe KU3HU KaK BEJIMKON [IEHHOCTH

6 KIIACC

Kox
pasaesa

Koxa
MPOBEPAEMOro
3JIEeMEHTA

HpOBepﬂeMble JIEMEHTBI COAECPKAHUS

PacturenbHbIN OpraHusm




1.1

boranuka — Hayka o pactrenusix. Paznensl 6otanuku. Casi3b
OOTaHMKHM C IPYTMMHU HayKaMU U TeXHUKOH. O0Iue npu3Haku
pacTeHuit

1.2

Pa3znooOpaszue pacTeHUH. YpoBHu OpraHu3aluu
PaCTUTCIIBHOTO OpraHu3Ma. Bricime n Hu3mIME pacTCHU.
CrnopoBbIe ¥ CEeMEHHBIE PACTEHUS

1.3

PacturenpHas knetka. M3ydeHHe pacTUTENIBHOW KIIETKU MOJ
CBETOBBIM  MHUKPOCKOIIOM: KJI€TOYHass 000Ji0uka, sIpo,
nuroruia3mMa  (TUIacTUIbI,  MUTOXOHIPHH,  BaKyOJdd  C
KJICTOYHBIM COKOM). PacturenbHple Tkanu. DyHKIHH
pacCTUTENBHBIX TKAHEH

1.4

Opranel U cucrteMbl opraHoB pacteHui. CTpoeHHE OpraHoB
PacCTUTENIBLHOTO OPraHu3Ma, UX POJib U CBSI3b MEX]Ly COO0M

CrpoeHue u xu3

HCACATCIIbHOCTb PACTUTCIIBHOI'O OpraHnu3mMa

2.1

Ilumanue pacmenus. KopeHb — oOpraH TOYBEHHOIO
(MuHepasnibHOTO) TMTaHUsA. KOpHM W KOpPHEBBIC CHCTEMBI.
Bunpel xopHel M TUIIBI KOPHEBBIX CUCTeM. BHemHee u
BHYTPEHHEE CTPOCHUE KOPHS B CBS3H C €ro (yHKIUSIMHU.
KopneBoii yexnuk. 30Hbl KopHs. KopneBble Bonocku. Poct
kopHs. [lornomieHne KOpHSIMH BOABI M MHHEPAIBHBIX
BEIIIECTB, HEOOXOJIMMBIX pPACTCHHIO (KOPHEBOE JIaBJICHHE,
ocmoc). Bunonsmenenue kopHeit

2.2

[louBa, e€ tmIomopoaue. 3HaYeHHE OOpPAOOTKH MOYBHI
(okyunBaHHME), BHECEHHUS  yAOOpeHuH, MPOpPEKUBAHUS
MPOPOCTKOB, MOJMBA JUISl KU3HU KYJbTYPHBIX pacTEHUI.
I'mppononuka

2.3

IToGer u mouku. JlucropacnonoXeHne W JHUCTOBAas MO3aHKa.
Crpoenne u ¢yHkuu aucta. IIpocTbie W CIOXKHBIE JUCTHS.
Bunousmenenuss  nuctheB.  OCOOEGHHOCTH  BHYTPEHHETO
CTpPOEHHSI JIUCTa B CBSI3U C €ro (QyHKUMSIMH (KOXHIA U
yCTbHUIa, OCHOBHAs TKaHb JIUCTA, IPOBOJAIINE My4KH). JIuct —
oprai Bo3QymHOro nuraHus. @orocuHTe3. 3HaveHHE
(oTocHHTE3a B IPUPOJIE U B KHU3HU YeJIOBEKA

24

Ivixanue pacmenus. JlpixaHue KopHs. PbIXjieHHe MOYBBI IJIst
YIIY4IIEHUs] JbIXaHWsS KOPHEW. YCIIOBHS, MNPEMATCTBYIOIINE
IbpIXaHUo KopHeW. JIuct kak opran apixaHusi (yCTbHUYHBIH
anmapar). IloctymuieHne B JUCT aTMOC(HEPHOTO BO3AyXa.
CunbHast 3ambUIEHHOCTh BO3JyXa Kak MPEMSITCTBUE AJiA
npixaHus aucTbeB. CTebenb Kak opraH AbIXaHWs (HATUYHE
YCTBHII B KOXHIE, dYedeBUYCK). (OCOOCHHOCTH JBIXaHUS
pactenuii. B3auMocBs3b IbIXaHus pacTeHus ¢ (POTOCHHTE30M

2.5

Tpancnopm eewecms 6 pacmenuu. Heopranuueckue (Bona,




MUHEpaJIbHbIE COJIM) M OpraHuyeckue BemiecTBa (Oenkw,
JKUPBI, YTJIEBOJbl, HYKJICHMHOBBIC KHCIOTHI, BUTAMUHBI H
npyrue) pacteHus. CBs3b KJIIETOUHOTO CTPOCHHUS CTEOIS C ero
¢ynkmusmu. Poct crebns B amuHy. Kierounoe crpoeHue
cTeOMsl TPABSIHUCTOTO PACTEHUS: KOXKHIIA, TPOBOISIINE MTyYKH,
OCHOBHasi TKaHb (mapenxuma). Kierounoe ctpoeHue credis
JIPEeBECHOTO pacTeHus: Kopa (mpoOka, my0), KaMOwuii,
JpeBecHHa U cepaneBruHa. Poct cTe0st B TOMIUHY

2.6

[IpoBonsye TkaHU KOpHA. TpaHCHOPT BOJBI U MUHEPAIbHBIX
BEIIIECTB B PACTEHUU (COCYBI IPEBECUHBI) — BOCXOISIINN TOK.
Hcnapenune Boasl yepe3 credenb M JIUCThS (TpaHCTIMpALUs).
Perymnsiuus ncnapeHust BOJbI B pacTCHUU. BiusHUE BHENIHUX
yCIOBHI Ha WCIAapeHHe BOABL. TpaHCIOPT OpPraHUYECKUX
BCIIECTB B pacTeHUH (CUTOBUIHBIE TpPyOKH Jyba) —
Hucxoasmui Tok. [lepepacnpenenenue u 3amnacaHue BEIIECTB
B pacteHnH. Bugonsmenénnble moderu: KOpHEeBHIlLE, KIyOeHb,
aykoBula. MX crpoeHue; OMOJIOrMYECKOe U XO3SHCTBEHHOE
3Ha4YCHUE

2.7

Pocm  pacmenus.  OOpazoBatenbHbie  TkaHH.  KoHyc
HapacTaHusi mobera, pocT KOHYMKa KOpHS. BepxyiieyHwld u
BCTaBOYHBIN pocT. PoCT KOpHS u cTeOs B TONIIMHY, KAMOUIA.
OOpa3zoBaHue TOAWYHBIX KOJEI Y JPEBECHBIX PACTCHHIA.
Brnusinue (GuTOrOpMOHOB Ha pOCT pacTeHus. PocToBbie
NBIDKEHUS pacteHuid. Pazsutue mobera u3 nouku. BetBienue
noberoB. YmpamieHue poctoM pactenus. DdopmupoBaHue
KpoHbl. [IpuMeHeHne 3HaHW O POCTE PAaCTEHUs B CEIBCKOM
xo3siicTBe. Pa3BuTHE OOKOBBIX MTOOETOB

2.8

Paszunoowcenue  pacmenus. BereratuBHOe — pa3MHOXEHUE
LIBETKOBBIX PACTEHUH B IIPUPOJE. BeretaTuBHOE pa3sMHOKEHUE
KyJabTypHbIX pacTeHuil. Kionbel. CoxpaHeHue TpU3HAKOB
MATEPUHCKOTO  PACTEHUA. XO035UCTBEHHOE  3HAYEHUE
BEreTaTMBHOTO pa3MHOKeHUs. CeMeHHoe (IeHepaTHBHOE)
pasMHOXeHue pacteHuid. l[BeTkm u couserus. OnbuieHUE.
[lepekpécTHoe ombuleHUE (BETPOM, >KMBOTHBIMH, BOJIOW) H
camoornbuieHue. [[BoliHOe ortogorBopeHue. Haciienosanue
npU3HaKoB oboux pacteHuil. OOpa3oBaHME IUIOAOB U CEMSH.
Tunel ionoB. PacnpocTpaHeHue MI010B U CEMSIH B IPUPOJE.
CocTtaB U CTpoeHHME CEMSH. YCIIOBUS NPOPACTAHUS CEMSH.
[ToaroroBka cemsiH k moceBy. PazButue nmpopocTkoB

2.9

Pazeumue pacmenus. Pa3BuTHE LIBETKOBOIO pacTEHUS.
OcHoBHbIE Tepuoabl pa3BuTHs. LMK pa3BUTHS IIBETKOBOTO
pacrenus. Brnusaue ¢GakTopoB BHENIHEH Cpellbl Ha pa3BUTHE
LBETKOBbIX pacTeHud. JKusHeHHbIe (HOPMBI LBETKOBBIX




pacteHui

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

IpYMIIbl pacTeHUH

Knaccugpukayus  pacmenui. Bun Kak OCHOBHAasI
cucremaruueckas kareropus. Cucrema pacTUTEIBHOTO MHUpA.
Husmue, BbICIIME CHOPOBBIC, BHICIINE CEMEHHBIE PACTCHHS.
OcHOBHBIE TaKCOHBI (KaTeropuH) CHUCTEMaTHUKH pPACTeHUU
(lapcTBO, OTHEN, KJacc, MOPSIOK, CEMEHCTBO, PO, BUJ).
Hcropust pa3BUTUSI CUCTEMATUKH, OMMCAHUE BUAOB, OTKPBHITHE
HOBBIX BHJIOB. Posib cucTemMaTuku B OMOIOTUH

Huswue pacmenusa. Boodopocau. OOmas xapakTepUCTHKa
Bojtopocieif. OTHOKIETOYHblE M MHOTOKJIETOYHBIE 3eJIEHBIC
Bojopocid. CTpoeHHE U IKHU3HEICSTEIbHOCTh 3EJEHBIX
Bojiopociiei. PazMHOkeHue 3eNnEHbIX BoIopociei (Oecmnomoe u
nojoBoe). bypble W KpacHblE BOJOPOCIH, WX CTPOCHHEH
KU3HEIEATSIIbHOCTh. 3HAYCHHE BOJOPOCICH B TPUPOAE H
KM3HH YeJIOBEKa

Buicuue cnoposvie pacmenus. Moxosuonvie (Mxu). Obmas
xXapakTepucTuka MxoB. CTpoeHWE H IKU3HEICATCILHOCTH
3enEHBIX M CParHOBBIX MXOB. [IpHCIIOCOONEHHOCTHP MXOB K
’KU3HU Ha CWJIBHO YBJIQXXHEHHBIX MMOYBaX. Pa3MHOKEHHE MXOB,
UK Pa3BUTHUS Ha TpUMeEpe 3eIEHOr0 MXa KYKYIIKHH JEH.
Ponp MxoB B 3a0onaunBaHuM MOYB U TOP(HOOOpa3OBAHHH.
Hcnons3oBanue Topda W MPOAYKTOB €ro mnepepaboTKu B
XO3SIMICTBEHHOM JEATEIBbHOCTH YEJIOBEKA

Inaynosuonwvie (I1naynoi). Xsowesuonvie (Xeowu),
IlanopomuuxoeuoHvle (Ilanopomnuxu). OO6mmas
XapaKTepUCTHKA. YcnoxHeHue CTPOCHUS
ManoOpPOTHUKOOOPA3HBIX PACTEHUN MO CPABHEHUIO CO MXaMH.
OCOOEHHOCTH CTPOCHUS W IKU3HEICSATEIBHOCTH IIIayHOB,
XBOILIEH u [allOPOTHUKOB. PasmHoOxeHHE
narnopoTHUKO0Opa3HeIX. LluKn pa3BuTHs manopoTHuka. Poib
JIPEBHUX TMAOPOTHUKOOOPA3HBIX B O0Opa30BaHMHM KaMEHHOTO
yris. 3HaueHHe MarnopOTHUKOOOPA3HBIX B MPUPOJAE U JKU3HU
YyeJioBeKa

7 KJIACC
K
Koxa on
MPOBEPAEMOro
pasaeia
3JIEMEeHTA
CucreMaTHuecKue
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1.2
1
1.3
1.4
1.5

Bvicuue cemennvie pacmenus. Ionocemennvie. OOmas
XapaKTepUCTHKa. XBOWHbBIE pacTeHHs, HX pazHooOpasue.




CTpoeHME U JKHU3HEIEITEIbHOCTh XBOWHBIX. Pa3MHOXeHue
XBOWHBIX, IUKJ pPa3BUTHUA Ha NpPUMEpPE COCHBI. 3HAYEHUE
XBOMHBIX PACTEHHUU B IPUPOJIEC U )KU3HU YEJIOBEKA

1.6

Ilokpvimocemennvlie  (ysemkosvie)  pacmenus.  OOmas
XapaKTEePUCTHKA. Ocobennoctu CTPOCHUS "
KU3HEIEATCTPHOCTH  TMOKPBITOCEMEHHBIX KaK  HamOolee
BBICOKOOPTaHW30BaHHOW TPYIIIbI PACTEHUH, HX TOCIIOACTBO HA
3emie. Knaccudukaiys mOKpHITOCEMEHHBIX PACTEHUH: Kilacc
JBynonbubie U kiacc OpHomonbHbIe. [IpHM3HAKM KIIAcCOB.
L[y pa3BUTHSI TOKPBITOCEMEHHOTO PACTEHUS

1.7

Cemeticmeéa NOKpbIMOCEMEHHLIX — (YBEMKOBLIX) —PACMEHULL.
XapakTepHble TPU3HAKM CEMEUCTB Kiacca JIByaonbHbIE
(KpecronBernsie, wunmu KamyctHele, Po3ouBetrHble, win
Po3zoBeie, MortblibKOBEIe, HIH boOoBble, IlacinéHoBble,
CrnoxHouseTHble, Wi AcTpoBble) M kiacca OAHOOOJIbHBIE
(JIuneitapre, 3maku, wm MsaTiaukoBsie). MHOrooodpasue
pacrenuid.  JlukopacTyuue  OpEACTABUTENIM  CEMEHCTB.
KynpTypHBlE TIpEeNCTaBUTENIN CEMEWCTB, MX HCIIOIb30BAHUE
YEJI0BEKOM

PasBurue pacture

JIbHOTO MUpa Ha 3emiie

2.1

OBOJIOLIMOHHOE Pa3BUTHE PACTUTEIBLHOIO MHpa Ha 3eMile.
CoxpaHeHue B 3€MHOM KOpE PpAaCTUTEJIBHBIX OCTaTKOB, MX
usyuyeHue. «KuBble HCKOIaeMble» PACTUTEIBLHOIO LApCTBa.
JKusup pacrenmii B Boje. llepBele HasemHBIE pacTEHUS.
OcBoeHME pacTeHMSIMHM CYIIW. OTambl Pa3BUTUS HA3E€MHBIX
pacTEHUN OCHOBHBIX CHUCTEMaTHYECKMX TIpynn. BsiMepnine
pacTeHus

Pactenust B mpupogHBIX COOOIIECTBAX

3.1

Pactenuss u cpena oOutaHus. DKOJOrMYECKHE (DAKTOPHI.
Pacrenus m ycnoBus HEXXMBOW IIPHUPOIBIL: CBET, TEMIIEpPATypa,
Biara, atMoc(epHbIii Bo3ayX. PacTeHuss u ycnoBus >KUBOU
IPUPOJBL: MPSAMOE M KOCBEHHOE BO3JEHCTBHE OPraHW3MOBHA
pactenusi. [Ipucroco0IeHHOCTh pacTeHU K cpenie OOMTaHus.
B3aumocssisu  pacteHuid MexIay cobod M C  ApYyTUMH
OpraHu3MaMu

3.2

Pacturensubie cooOmecTBa. BumoBoii coctaB pacTHUTEIHHBIX
cO00111eCTB, npeobiiagaroniye B HUX pacTeHus.
Pacnipenenenne BHUIOB B pPAcTUTENBHBIX COOOLIECTBaX.
Ce30HHbBIE M3MEHEHMs B )KM3HHM PACTHTEIBHOIO COOOILECTBA.
CMeHa  pacTUTENbHBIX  COOOIIECTB. PacturensHOCTH

(pacTUTENbHBIN MOKPOB) MPUPOAHBIX 30H 3eMin. Dropa

Pacrenus u yenos

€K




4.1

KynbrypHble pacteHus W HMX HOpoucxoxaeHue. LleHTpbl
MHOrooOpas3ust M TPOUCXOXKJIEHHUS KYyJIbTYPHBIX PAaCTEHUI.
3emuenenue. KynbTypHblE PacTeHHs CEIbCKOXO3IMCTBEHHBIX
YrOIUH: OBOIIHBIE, IUIOJOBO-ATOAHBIC, IMOJeBblE. PacTeHus
ropoja, 0cobeHHOCTH ropoJickoit ¢iopsl. Ilapku, necomnapku,
CKBEpBbI, OOTaHMYecKHe calbl. J[eKopaTHBHOE IBETOBOJCTBO.
KomnatHble pacTeHus1, KOMHAaTHOE [IBETOBOACTBO

4.2

[locnencTBust  JOeATEIBHOCTH 4YEJIOBEKA B  HKOCUCTEMAX.
OxpaHa pacTuTeabHOro Mupa. BoccTraHoBlIeHHE YHCIEHHOCTH
peaxux BuaoB pacteHui: OOIIT. Kpacnas kuura Poccum.
Mephbl cCOXpaHEeHHs paCTUTEILHOTO MUpa

I'puOk1. JInmaiinuku. bakrepun

['pubsl. OOmiast xapakrepuctuka. Lllnsmounsie rpubbl, HX
CTpOCHHUE, INHTaHHE, pOCT, pa3MHOkeHHe. CbenoOHble U
A00BUTBIE TpuOBl.. Mepbl NpopuIakTUKU 3ab0sIeBaHUl,
CBS3aHHBIX ¢ TIpuOaMu. 3HaueHHE UUIANOYHBIX I'pUOOB B
OPUPOAHBIX coodmiecTBax u KHU3HU YesoBeKa.
[IpombinsieHHOE  BBIpALIMBaHWE  MUIAMOYHBIX  TPUOOB
(ILIaMIIMHBOHBI)

[TnecueBbie TpudbI. J[posxxkeBbie rpuObl. 3HAUCHUE TIECHEBBIX
U JpPOXOKEBBIX TIpUOOB B TNPUPOAE U JKU3HU UEJIOBEKa
(numieBas u GpapmareBTU4YECKast IPOMBIIIICHHOCTb U APYTHE)

[Tapasutnueckue rpubbl.  Pa3sHooOpa3zue u  3HAYCHHE
napa3suTHYECKUX T'pHOOB (TOJIOBHSA, CIOPBIHBS, (uTodTOpa,
TpyToBUK U  apyrue). bopsba ¢ 3aboneBaHusiMH,
BBI3BIBAEMBIMU TTAPA3UTHUECKUMU TPUOAMH

JlvimmaiiHMKKM —  KOMIUIEKCHBIE — opraHu3Mmbl.  CrTpoeHue
numaiHukoB. [Tutanue, pocT W pa3MHOMKEHUE JIUIIANHUKOB.
3HaveHue JIMIIAHHUKOB B IPUPOJIE U KU3HU YETIOBEKA

5.1
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8 KJIACC
Kox Kon

pa3nesia NPOBEPSIEMOT0

baktepun — nosinepHsie opranu3mel. O01Ias XapaKTepUCTHKA
Oaktepuii. bakTepuanbHas kiueTka. PazMHOXeHUEe OakTepuid.
Pacnipoctpanenne Oakrtepmii. Pa3zHooOpasme  OakTepwid.
3HayeHue  OakTepuil B MPUPOJHBIX  COOOIIECTBAX.
bonesnerBopHble  OakTepun M Mepbl  NPOQUIAKTUKU
3a0oJeBaHUl, BBI3bIBaGMbIX OakTepusimu. bakrepun Ha
ciyxbe y  dyenmoBeka (B CENBCKOM  XO3SICTBE,
IIPOMBIIIIIEHHOCTH)

IIpoBepsiemble 31eMEHTHI COAePKAHUA




3JIEMEHTA

JKuBOTHBII OpraHu3m

1.1

1.2

3ooisiorus — HaykKa O JKUBOTHBIX. Paznens! 3001oruu. Cs3b
300JIOTMM C JPYIMMHM HaykaMM M TexHHKod. OOume
NIPU3HAKU JKUBOTHBIX. OTIWYMS JKUBOTHBIX OT PACTEHHM.
MHuorooOpa3ue >KuBOTHOro Mupa. OTHOKIETOYHBIE H
MHOTOKJIETOYHbIE KHUBOTHble. dopma Tena KUBOTHOIO,
CUMMETpHUS, pa3Mephl Teja U Jpyrue

XKuBotHast xknerka. OTKpbITHE JKUBOTHOM KIETKH (A.
JleBenryk). CrTpoeHHe JKMUBOTHOM KIIETKH: KJI€TOUYHAs
MeMOpaHa, OpPraHOW[bl MEPEIBIKEHUS, SIPO C SAPBIIIKOM,
muToia3Ma  (MUTOXOHJAPUH, NUIIEBApUTEIbHbBIE U
COKpPATUTENbHbIE BAKYOJIH, JIM30COMBI, KJIETOYHBIA LIEHTP).
IIpouecchl, mnpoucxoasume B KieTke. JleleHHe KIeTKu.
Tkanu KUBOTHBIX, UX pazHooOpasue. OpraHbl U CHUCTEMBI
OpraHoOB KMBOTHBIX. Opranusm — eIMHOE 1EN0e

CTpOGHI/IG N )KU3HCACATCIbHOCTE OpraHrn3Ma ) XUBOTHOI'O

2.1

2.2
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Onopa u  OeudiceHue  JHCUBOMHBIX. OcobenHoctu
THJIPOCTATUYECKOTO, HAPY>KHOTO U BHYTPEHHEro CKelleTa y
KUBOTHBIX. [epensmxenue y OJTHOKJIETOYHBIX
(am&00BUHOE, JKI'YTHKOBOE). MBEIIIEYHbIE JBUKCHUS Y
MHOTOKJIETOYHBIX: TTOJIET HACEKOMBIX, IITHUII; TUIABAHUE DPHIO;
JBIDKEHUE TI0 CyIIe ITO3BOHOYHBIX JKHBOTHBIX (ITOJI3aHUE,
oer, xonp0a u Apyrue). PeryakHple KOHEYHOCTH

Ilumanue u nuwesapenue y sHcueomuuvlx. 3Ha4€HNE MUTAHUS.
[Iutanue u nueBapeHne y npocredmux. BHyTpunosoctHoe
U BHYTPHUKJIIETOYHOE MHILEBAPEHHE, 3aMKHYTasi U CKBO3Has
MuIieBapuTeIbHas cuctema y 0€CI03BOHOYHBIX.
[TumeBapuTenbHbIN TPaKT y MMO3BOHOYHBIX,
NUIIeBapuTeNbHble  Jkene3bl. DepmeHThl. OcoOeHHOCTH
NUIIEBAPUTENBHON CHUCTEMBl Yy TPEACTABUTENEH OTpSI0B
MJIEKOTIMTAIOIINX

Jvixanue scusomnuix. 3nauenue npixanus. ['a3000MeH yepes
BCIO TIOBEPXHOCTH KJIeTkH. YKabepHoe nprxanue. HapyxHbie u
BHyTpeHHHE kaOpel. KoxkHoe, TpaxeitHoe, JErodHoe
npixanue y oOutatenedt cymm. OCOOEHHOCTH KOXHOTO
JbIXaHus. Poiab BO3yIIHBIX MEIIKOB y MTHII

Tpancnopm eewecme y owcusomueix. Ponb TpaHcmopTa
BEIIIECTB B OPraHU3Me )KMBOTHBIX. 3AMKHYTAasl U HE3aMKHYTas
KPOBEHOCHBIE cHucTeMbl Yy Oecrnio3BoHO4HbIX. Cepue,
KpOBEHOCHBIe cocyabl. CHUHHONH U OpIOLIHON cocCyJibl,
KalWUISIPBI, <«JIOKHBIE CEepAla» Yy JOXKIEBOTO 4YEpBS.



2.5

2.6

2.7

2.8

2.9

OcoOeHHOCTH  CTpOEHHMs]  HE3aMKHYTOH  KPOBEHOCHOM
CHCTEMBl Yy  MOJJIIOCKOB M  HaceKkoMblX.  Kpyru
KpOBOOOpAaIIeH!sI W OCOOCHHOCTH CTPOCHUS CepAen Y
II03BOHOYHBIX, YCIIO’)KHEHUE CUCTEMBI KPOBOOOPAIICHHS

Buvioenenue y owcueommuvix. 3HaueHUE BBIACICHUS KOHEYHBIX
MPOIYKTOB oOMeHa BemecTB. COKpaTHUTENbHBIE BaKyOJId Y
npocTedmux. 3BE34YaThle KICTKH M KaHaJbLbl y IUIOCKUX
YepBeil, BbIICTUTENbHbIE TPYOOUKH U BOPOHKU y KOJBYATHIX
yepBeil. ManbnurueBbsl COCyIbl Yy HaceKoMbIX. [louku
(TYJOBHIIIHBIC U TA30BbIE), MOYCTOYHUKH, MOYEBOU MY3bIPh Y
MMO3BOHOYHBIX JKUBOTHBIX. OCOOCHHOCTH BBIACIICHUS Y TTHII,
CBSI3aHHBIE C TIOJIETOM

Iloxposwvr mena y scueomusvix. [10KpoBBI y 0€CITIO3BOHOYHBIX.
VYcnoxxHeHre CTpOEHUsS KOXHU y MO3BOHOYHBIX. Koxka kak
oprad BbiaeneHus. Ponb koxu B Terooraaye. [IpousBognsie
koxku. CpeacTtBa MAacCMBHOM M aKTUBHOW  3alllUTHl Y
JKUBOTHBIX

Koopounayus U pecynayus  HCU3HEOesMeNbHOCUY
Jrcusomuuix. Pa3IpaxkuMOCTh Y OJHOKIETOYHBIX JKUBOTHBIX.
Taxcucel (poroTtakcuc, TpopoTaKCHC, XEMOTAKCUC U JPYTHUE).
Hepshas perymsanusa. HepBHas cucrema, €€ 3Ha4cHHE.
HepBHas  cucrema y  OECHO3BOHOYHBIX:  ceTyaTas
(muddysHast), crBoyoBas, y3ioBas. HepBHas cucrema Yy
MO3BOHOYHBIX (TpyOuaras): TOJIOBHOM W CIOHHHOM MO3T,
HEpBBL. YCIIO)KHEHHE TOJIOBHOTO MO3ra OT pbIO [0
miekonutatomux. [losBienrne G60nbIINX MONyIIApUI, KOPBI,
6opo3n u u3BWIMH. ['ymopanbHas peryisanus. Poib
TOPMOHOB B ’HM3HU >KMBOTHBIX. [Io10BbIE TOpMOHEL. [T0s10BOM
mumopdusm. Opranel 4YyBCTB, MX 3Ha4deHHE. Penentopsl.
[Ipocteie U cnoxHbie ((paceTodHbIe) TJa3a y HACEKOMBIX.
Opran 3peHMs] U ciayXa Yy IHO3BOHOYHBIX, UX YCJIOXHEHHE.
Opransl 000HSHUSI, BKyCa M OCS3aHUAY OECIO3BOHOUYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. Opran 60KOBOH JIMHUU Y PBIO

Ilosedenue ocusomuuix. BpoxnéHHoe u mnpuoOpeTéHHOE
noBeicHUE (MHCTMHKT M HaydeHue). HaydeHue: ycioBHbIE
pediekcsl, AMIPUHTUHT (3armeyatiieHue), WHCANT
(moctmxenue). IloBenenue: mnuuieBoe, OOOPOHUTEIHHOE,
TeppuTOpUaNbHOE, OpauHoe, HccieaoBarenbckoe. CTUMYIIBI
HIOBEJICHUS

Pasmnoocenue  u  pazeumue  orcueomnvix.  becnionoe
pPa3MHOXKEHHUE: JIeJIEHUE KJIETKU OJHOKJIETOYHOI'O OpraHu3Ma
Ha 1BE, IMOYKOBaHUE, (dbparmeHTanusi. ITonmoBoe
pasMHOXeHue. [IperMymiecTBO IMOJIOBOTO pPa3MHOXKEHUS.



CucremaTrnyeckue

3.1

3.2
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[TonoBele xene3bl. AnuHUKU U ceMeHHUKU. [loj0BbIE KITETKH
(rametsl).  OmmomorBopeHue.  3urora. IlapreHorenes.
3apoJbIlIEBOE  pa3BUTHE. Ctpoenue  silna  OTHULBL
BuyTpuyTpobHOE pa3BUTHE MIECKOMUTAIONINX. 3aPO/IbIIIEBbIE
obomnouku. ITnanenta (nerckoe mecto). Ilynounslii kKaHATUK
(mymoBuHa). IlocTomMOpuoHanpHOE  pa3BUTHE:  MPSIMOE,
Henpsmoe. Metamopdo3 (pa3BUTHE C TPEBPALICHUEM):
TIOJTHBIM M HETIOJIHBIHN

I'pyHIibl )KUBOTHBIX

OcHogHble kKamez2opuu cucmemamukuy Hcueomuuix. Bua kax
OCHOBHAasi ~ CHCTEMAaTH4yecKass  KaTeropusi  JKUBOTHBIX.
Knaccudukanusa >xuBoTHeIX. CHcTeMa >XMBOTHOTO MHUDA.
CucremaTnueckre KaTeropud >KMBOTHBIX (LIApCTBO, THIIL,
KJIacC, OTpsiA, CEMEWCTBO, pPOJA, BHI), UX COMOJYMHECHHE.
bunapnas HomeHkiatrypa. OTpakeHre COBPEMEHHBIX 3HaHU
0 TIPOUCXOKJICHUU U POJACTBE YKHBOTHBIX B KJIACCU(DUKALIUN
KUBOTHBIX

Oonoknemounvle dcusomuvle — npocmetiuiue. CTpoeHUe W
KU3HEICATeNbHOCTh MpocTedmmx. Mectoooutanue u obpas
xu3HU. OOpa3zoBaHMe IIMCTBI IpPH  HEOJArOMPUSATHBIX
YCIOBHUAX cpeabl. MHoroo0pasue mnpocTeHMX. 3HaueHHe
IOPOCTEHIINX B MPHUPOAE U KU3HM dYelloBeka (oOpa3oBaHue
0CaJI0OUHBIX opo, BO30yIUTENN 3a00JIeBaHUH,
cumbunoTuueckue Buabl). IlyTu 3apaxeHust yenoBekau Mepbl
po(UIAKTUKH, BHI3bIBAEMbIE OJJTHOKJIETOUHBIMH )KMBOTHBIMH
(MansIpUITHBIN MJ1A3MOTUH )

Mnozoxnemounsie scugomuvie. Kuweunononocmuuie. O01mas
xapaktepucTtrka. Mecrooburanue. OCOOCHHOCTH CTPOCHHS
KU3HECITCILHOCTH. OKToaepMa U SHTOJEPMA.
BuyTpunonoctHoe W KJIETOYHOE TIEpeBapUBAHHUE MHUIIH.
Perenepanusi. Peduexc. becnonoe pPa3MHOXKEHUE
(moukoBanue). [lonoBoe pasmuHoxkeHue. ['epmadpoautusm.
PaznenpHOMONBIE  KHUILIEYHOIONOCTHBIE.  MHOroo0Opasue
KHUILIEYHOIIOJIOCTHBIX. 3HAYEHUE KHIIEYHOIOJIOCTHBIX B
MIPUPOJIC U KU3HU YeToBeKa. KopaaioBbie MOJUIIBI M UX POJIb
B pudoodpazoBaHUN

IInockue, Kpyanvie, Kolbuamoie uepeu. Oobmas
XapaKTEpUCTHKA. Ocobennoctu CTPOEHHUS U
KHU3HEACITEIBHOCTH  IUIOCKHMX, KpPYIJIBIX M KOJbYaTbIX
yepBeil. MHorooOpasue uepseid. [lapasurndeckue miIocKue u
KpyTiible 4epBU. [{UKIIBI pa3BUTHS IEYUEHOYHOTO COCAIIBIIMKA,
OblYbero LemHs, 4YelloBeYeckoW ackapuipl. YepBu, ux
IPUCIIOCOONEHU K  Mapa3uTU3My, Bpell, HAHOCHMBIH



3.5

3.6

3.7

3.8

3.9

3.10

YEJIOBEKY, CeITbCKOX035UCTBCHHBIM PACTCHHUSAM M KUBOTHBIM.
Mepbl M0 IpeaynpexIeHUI0 3apakeHHs Mapa3uTHYECKUMU
yepBsMU. Postb uepBeii kak mouBooOpa3oBaTeei

Ynenucmonoeue. OOmas xapakrepuctuka. Cpeabl >KU3HU.
BHemHee W BHYTpeHHEE CTPOCHHE  WICHHCTOHOTHX.
Mmuoroo6pa3ue uienucroHorux. IlpencraBurenu kiaccos

Paxoobpasnuvie. OcobenHoctu CTpOCHHUS U
KU3HEICATSIILHOCTH. 3HAYCHHUE PaKOOOPa3HBIX B MPHUPOJAE H
XKU3HU denoBeka. [layxoobpasznvie. OCOOCHHOCTH CTPOCHHS
Y KU3HEESATSIIbHOCTH B CBSI3U C JKU3HBIO Ha cyte. Kienm —
BpPEAMTEIN KYJIBTYPHBIX PACTCHUH U MEpbl OOPHOBI C HUMH.
[Tapasutnueckue Kiemm — BO30OYAWTENH W TIEPEHOCUUKH
OTacHBIX OoJIe3HEeH. Mephl 3aluThI OT Kielel. Posb kiemei
B ITOYBOOOPA30BaHUH

Hacexomvie. OCOOCHHOCTH CTPOEHUS M KU3HEACSITEIHLHOCTH.
PasMHOKEHME HACEKOMBIX ¥ THIBI pa3BUTHA.  OTpsasI
HACEKOMBIX: [IpsamoxprbuibIe, PaBHOKpBLITBIE,
[Tonyxectkokpbuible,  Yemryekpbuible,  KeCTKOKpBLUIBIE,
[Iepenonuarokpeuisie, JIBykpbuibie u npyrue Hacekombie —
MEePeHOCUYNKU BO3OyAHWTENEl M TapasuThl YeEJIOBEKa W
JOMAIlHUX  >KUBOTHBIX.  Hacexomble-Bpenurenu  caja,
oropona, mnois, geca. Hacekomble, CHUKarOIUE YHCIEHHOCTh
Bpenureine pacrtennil. [loBeaeHne HaCEKOMBIX, HHCTUHKTBI.
Mepsl 10  COKpAaIllEHUIO  YUCICHHOCTH  HAaCEKOMBIX-
BpenuTesie. 3HAYEHHE HACEKOMBIX B MPHUPOJIE U HKU3HU
YyeJI0BeKa

Monntocku.  OOmasi  xapaktepucTuka. Mectooburanue
MOJUTIOCKOB. CTpoe€HHE M MPOILECCHl KU3HEAESITEIbHOCTH,
XapaKTepHBIE e OpIOXOHOTHX, JIIByCTBOpPYATHIX,
TOJIOBOHOTUX  MOJUIIOCKOB. UepThl MpPUCIIOCOOIEHHOCTH
MOJUTIOCKOB K cpefie oOuTaHus. PazMHOKEHHE MOJUTIOCKOB.
MHuoroo6pasue MOJIIIOCKOB. 3HA4Y€HHE MOJUIIOCKOB B
MPUPOJIE U )KU3HU YEJIOBEKa

Xopoosvie. O0mmas XxapakKTepUCTUKA. 3apOIBIIIICBOC PA3BUTHE
xopAoBbIX. CHcTeMaThyeckue Tpynmbl XopAoBbiX. [loaTum
becuepennbie  (nmaHmetHuk). [loatunm  YepemHble  wim
[To3BoHOYHBIE

Poiovr. O0mas xapakrepructuka. MecTooOONTaHHE M BHEIITHEES
cTpoeHre pbl0. OCOOEHHOCTH BHYTPEHHETO CTPOCHHUS U
MPOIIECCOB KU3HEAEITEIbHOCTH. [Iprcmoco6IeHHOCTh phIO K
ycIoBUAM oOuTaHus. OTIUYUS XPSIIEBBIX PBIO OT KOCTHBIX
pb10. Pa3MHOXKEHUE, pa3BUTHE M MHUTPALUsl PHIO B MPUPOJIC.
MHorooOpa3ue pbi0, OCHOBHBIE CHUCTEMATHUECKUE TPYIIIbI



3.11

3.12

3.13

3.14

ppi0. 3HaueHue pbIO B OPUPOJE M IKU3HU UEJIOBEKa.
X03sIIICTBEHHOE 3HaYEHUE PBIO

3emnosoonvie. OOmas xapakrepuctuka. MecrooburaHue
36MHOBOJHBIX. OCOOEHHOCTHM BHEUIHETO W BHYTPEHHETO
CTPOCHHMS, TPOIECCOB JKU3HEICITEILHOCTH, CBSI3aHHBIX C
BBIXOJIOM 3CMHOBOJIHBIX Ha cymry. [IprcrocoOiIeHHOCTh
3eMHOBOJHBIX K JKM3HHM B BOJE U Ha cyme. PasMHOXeHue u
pa3BUTHE 36MHOBOIHBIX. MHOr000Opa3ne 3eMHOBOAHBIX U MX
oxpaHa. 3HAayeHHWE 3EMHOBOJIHBIX B TPHPOAEC U IKH3HU
YeJI0BeKa

Ipecmvbixkarowuecs. Obmas XapaKTepUCTHKA.
MecrtooOuranue MIPECMBIKAIOTIIUXCSI. OcobennocT
BHEIIHETO M BHYTPEHHETO CTPOCHUS MPECMBIKAFOIIMXCS.
[Mpoueccsr  sxu3HenesTenbHOCTH.  [IpucmocoOaeHHOCTD
MIPECMBIKAIOIMXCA K JKU3HM Ha cymie. Pa3MHOXeHue Hu
pa3BuTHE TpecMblKarommxcs. Perenepauus. MHoroo0Opasue
MIPECMBIKAIOIIIUXCS " ux OXpaHa. 3HavyeHue
NPECMBIKAIONINXCS B TIPUPOJIC U KUZHU YEIOBEKA

ITmuywur. OOmas xapaktepucTuka. OcoOOEHHOCTH BHEIIHETro
ctpoeHusi nrtull. OCOOEHHOCTH BHYTPEHHETO CTPOEHUS U
MPOIIECCOB  KMU3HENeATeNbHOCTH nTull. [IpucrnocobneHus
ntull K nonéry. [loBenenne. PazMHOXEHUE U pa3BUTHE IITHIL.
3a6ora 0 moromcrBe. Ce30HHBIE SABJIEHUSA B JKA3HU IITHIL.
Murpanuu  nTHL, HMX U3ydeHue. MHorooOpasue NTHII.
Okonorndeckue rpymnns! ntuil. [IpucrnocodieHHOCTs NTUI K
Pa3IUYHBIM YCIIOBUSM CpeAbl. 3HAUYEHUE ITULl B IIPUPOJE U
YKU3HU YEJI0BEKA

Mnexonumarowue. O6mas xapakrepuctuka. Cpenbl >KH3HU
miekonuTamux. OCOOEHHOCTH  BHEIIHEr0  CTPOEHMS,
CKeJIeTa U MYCKYJaTypbl, BHyTpeHHero crpoenus. [Iponeccsl
KU3HEACATCNILHOCTU.  YCJIOKHEHHE HEPBHOH  CHCTEMBI.
[ToBenenue wmuekonmuTaronMx. Pa3MHOXXeHUE U pa3BUTHE.
3ab0Ta 0 MOTOMCTBE.

[TepBo3Bepu. OnHonpoxoansle (sineknanymue) u CyMmyaTbie
(am3mme  3Bepu).  [lnmaneHTapHple  MIIEKONUTAIOLIME.
MHuorooOpasue  MiIeKonmuTammux. HacekomosgHble |
Pykokpeuisie.  I'pe3ynbl,  3aitnieoOpaszHple.  XHIIHEBIE.
Jlactronorne u  Kutoobpasubie. IlapHOKOmbITHBIE U
HenapnoxoneiTHbie. [Ipumatel. CemelicTBa oTpsia XUIIHbIC:
co0aybM,  KOIIA4bM, KYHbU, MEABEKbH. 3JHAUCHHUE
MIIEKONIMTAIOLUIMX B  TPUPOAE U  JKU3HU  4YeJloBeKa.
MuiekonuTarone — NepeHOCYUKH BO30ynuTeneil OmacHbIX
3aboneBaHuii. Mepbl O0pbOBI C rpbl3yHaMu. MHoOroo0Opasue



MIJICKOIIUTAOIINX POAHOI'O Kpas

PazButne )KUBOTHOIO MHpa Ha 3emite

4.1

4.2

OBOJIIOLIMOHHOE  pa3BUTHE JKMBOTHOIO MHpa Ha 3emile.
VcnoxxHeHre  JKMBOTHBIX B IIPOILIECCE  SBOJIIOLMM.
JlokazarenbcTBa 3IBOJIIOIMOHHOTO  PAa3BUTHUS  KMBOTHOIO
mupa. [Taneonronorus. Mckonaemsle OCTaTKH )KMBOTHBIX, UX
n3ydyeHue. Meroapl M3y4YEeHHMS HCKONAEeMbIX OCTaTKOB.
PecraBpanusi npeBHUX >XKMBOTHBIX. «JKUBBIE HCKOMaeMbIe»
KUBOTHOT'O MHpa

Ku3Hb KMBOTHBIX B BOJC. O,Z[HOKJ'ICTO‘IHBIC KHUBOTHBIC.
HpOI/ICXO)KI[eHI/Ie MHOTOKJIETOYHBIX >KUBOTHBIX. OCHOBHEIC
oTalbl  3BOJJIIOIIMH 0ecro3BOHOYHBIX. (OCHOBHBIE JTaIlbl
OBOJJIOIMH ITO3BOHOYHLBIX )KMBOTHBIX. BBIMepH_II/Ie KHUBOTHBIC

’KuBoTtHEbIC B IIPpUPOAHBIX COO6H.[€CTBaX

5.1

5.2

53

JXusotHsle u cpena oOutanus. BiausiHue cBeTa, Temmeparypsl
Y BJIQKHOCTH Ha XUBOTHBIX. [IpHcioco0I€HHOCTD AKUBOTHBIX
K YCJIOBUSIM CpeJibl 0OUTaHUs

[Tonmynsauuu XKUBOTHBIX, UX XapaKTEPUCTUKHU. OJMHOUHBIN U
IpynnoBoi o0pa3 >Ku3HU. B3aMMOCBSI3U KUBOTHBIX MEXITY
coboil u c apyrumu opraHuzmamu. IlumieBbie cBA3M B
npupoAHoM coobiecTse. [IumeBble ypoBHH, 9KOJIOrH4eCcKas
nupamuia. JKocuctema

KuBoTHblli MHp TpUpPOIHBIX 30H 3emid. (OCHOBHBIE
3aKOHOMEPHOCTH paCHpENENICHNs] >KMBOTHBIX Ha ILJIAHETE.
®dayHa

JKHUBOTHBIC 1 UETOBEK

6.1

6.2

Bo3zzeiicTBue yenoBeka Ha KUBOTHBIX B MPUPOJIE: MPSIMOE U
KocBeHHOE. [IpombICiIOBBIE  KMBOTHBIE  (PBIOOJIOBCTBO,
oxota). Benenue npomeicia JKMBOTHBIX Ha OCHOBE HAYYHOI'O
MMOaX0A. 3arpsi3HeHUE OKpY>Karoleun Cpelbl.
OnomainiHiBaHue YKUBOTHBIX. Cenekius, MOPO/IBI,
UCKYCCTBEHHBI ~ OTOOp, JAMKHE TPEAKHd  JOMAITHHX
JKUBOTHBIX. 3HAUYEHHE JIOMAIIHUX JKUBOTHBIX B IKU3HU
yenoBeka. JKUBOTHBIE  CENBbCKOXO3SAMCTBEHHBIX  yTOAMIL.
MeTto/161 60pBOBI C )KUBOTHBIMU-BPEAUTEISIMU

FOpOI[ Kak oco0as HCKYCCTBCHHAd Cpcaa, CO3JaHHas1
YCIIOBCKOM. CI/IHaHTpOHHBIe BUAbI KMBOTHBIX. YcnoBus ux
oOutanus. becno3BOHOYHBIE M IO3BOHOYHBIC JKMBOTHBIC
ropoJa. A[[aHTaI_II/ISI JKUBOTHBIX K HOBBIM  YCJIIOBUSAM.
PereaHI/IOHHBIfI nmpecc Ha KHUBOTHBIX HAOWUKHUX BHUIOB B
YCIOBUAX TOpOaa. BC3HaI[30pHI>Ie JOMaIIHUE KXUBOTHBIC.
IIutomanku. BoccTaHOBIIEHNE YHCIEHHOCTH PEAKHUX BUI0B



9 KUIIACC

#uBoTHbIX: OOIIT. Kpacnas xuura Poccun. Mepsl
COXpPaHEHMs KUBOTHOI'O MHpa

Kon
pa3jiena

Kon
IpoBEepPsAEMOro
3JIeMEHTA

HpOBepﬂeMble 3JEMEHTHBI COACPKAHUSA

YenoBek — OMOCOUAILHBIA BU

1.1

Hayku o denmomeke (aHaTomwsi, (hU3HOJIOTHS, TICUXOJOTHS,
aHTPOIIOJIOTUS,, TUIMEHA, CAaHUTapHs, SKOJIOTUS YeJIOBEKa).
Mertonbl U3ydyeHus: opraHu3Ma yesoBeKa. 3HaueHHe 3HaHul o
YeJIOBEeKe U1 CaMOIIO3HAHUS M COXPAHEHUS 370POBbS.
Oco0eHHOCTH YeI0BeKa Kak OMOCOLMAIBHOTO CYIIIECTBA

1.2

MecTto 4enoBeka B CUCTEME OpraHM4yeckoro mupa. YenoBek
KaKk 4acTb HpupoAsl. CuCTEMaTUYECKOE  IOJIOKEHUE
COBpEMEHHOro  uenoBeka. (CXoacTBO  4yeloBeka ¢
MJeKonuTalmuMu. OTiauuMe 4YeloBeKa OT MPUMATOB.
Jloka3zaTenbcTBa KMBOTHOTO IMPOUCXOXKIACHUS 4YeJIOBEKa.
UenoBek  pa3yMHbId.  AHTpONOreHE3, €ro  dTallbl.
buonornueckne u conuanbHble (AKTOPHI CTAHOBJICHUS
yesioBeKa. YenoBeueckue pachl

CrpykTypa opranu3mMa 4eioBeka

2.1

CtpoeHune u XUMHUYECKHH cocTaB KieTku. OOMEH BelecTB 1
MpeBpalieHre YHEPruM B KieTke. MHOrooOpasue KJIeToK, X
nenenne. HykienHoBble KucinoTbl. ['eHbl. XpOMOCOMBI.
XpomocoMHbIil Habop. Mwurto3, wmeio3. ComaTudeckune u
MOJIOBbIE KJIETKH. CTBOJIOBBIE KIIETKH

2.2

Tumel  TKaHeu OpraHn3smMa 4YCJIOBCKA: OSIIMTCIIMAJIBbHBIC,
COCANHUTCIIbHBIC, MBIIMICYHBIC, HECPBHAA. CBoiicTBa TKaHeﬁ,
ux (bYHKI_II/II/I OpF aHbl U CHUCTCMbI OPIraHOB. OpFaHI/I3M KakK
enuHoe Iienoe. B3auMocBs3b OpTraHOB U CUCTEM KaK OCHOBa
roMeocTasa

HeuporymopansHas perysinus

3.1

HepBHas cuctema yenoBeka, €€ opraHusanus U 3Ha4Y€HUE.
Hetiponsl, HepBBI, HepBHBIC y31bl. Pediekc. Pedrekropnas
nyra. Penenrtopel.  JIByXxHEHpOHHBIEH  TPEXHEHPOHHBIE
pednextopHsle ayru. CHOUHHOM MO3r, €ro CTpOCHHE U
¢byukuuu. Peduiekcel ciuHHOro Mo3ra. I'oioBHO#M MO3T, €ro
ctpoene u (QyHkuuu. bonpmme mnonymapusa. Peduexco
roJIOBHOTO Mo3ra. be3ycioBHble (BPOKIEHHBIE) U YCIOBHBIC
(mpuoOpeténnbie) peduekcsl. Comaruueckas HepBHas




cucreMa. BereratuBHas (aBTOHOMHAs) HEpBHAs CHCTEMA.
HepsHas cuctema kak eauHoe 1ienoe. Hapymenus B pabore
HEPBHOW CHUCTEMBI

3.2

I'ymopanbHas perynauus QyHKUMA. DHIOKPUHHAST CUCTEMA.
Kene3pl BHyTpeHHeW cekpeunu. JKene3pl CMEIIaHHOMN
cekpenuu.  ['opMOHBI, HMX  poab B pPEryJsilAU
(du3nonornueckux (QyHKUUH OpraHu3Ma, pocTa M Pa3BUTHS.
Hapymenue B paboTe >HIOKpUHHBIX Xen€3. OcoOeHHOCTH
pedreKkTopHO W TyMOpAJbHOW  peryisuuu  (yHKIUN
opraHusma

Onopa 1 IBHMXXCHUC

4.1

3HavueHWEe  OMOpHO-ABUTATeNbHOrO  ammaparta.  Ckener
YeJIOBeKa, CTPOCHHE ero otnenoB W (yHkmuu. Koctu, mx
XMMHYECKHUM cOoCTaB, cTpoeHue. Tumbl kocTen. Poct kocTel B
nuHy u tommuHy. CoenuHeHue KocTed. CKeleT ToJIOBBHI.
Ckener TtynoBumia. CKelner KOHEYHOCTEM M HMX TMOSCOB.
OcoOeHHOCTH CKeJeTa YelIOBEKa, CBSI3aHHBIC v
NPSIMOXOXKACHUEM U TPYAOBOU JEATEIbHOCTHIO

4.2

Mpeimieunas cucrema. CTpoeHwe W (YHKIMH CKEJIETHBIX
Mpimn. Pabora MBI cTaTMdyeckas W AUHAMHAYECKas;
MBIIIIBl cTUOATeNu W pasrubarend. YTOMIIGHHWE MBIIIIL.
Tunomuaamusga. Ponp  OBUraTtenbHOM  aKTUBHOCTH B
COXPAHEHUH 310POBbS

43

Hapymenust onopHo-ABUraTenbHON cHCTeMbl. BospacTHble
U3MEHEHUs B CTpOeHUM KocTel. Hapyiienue ocaHkH.
[IpenynpexxneHue UCKPUBIICHHs MO3BOHOYHUKA U PAa3BUTHUSA
wiockocronus.  [Ipodumnaktuka TpaBmatu3ma. IlepBas
IIOMOILB [TPX TPABMax ONOPHO-ABUTATEIBHOTO alapara

Bnytpennss cpe

JAa OpraHnu3sma

Buytpennss cpena u e€ dyHkmun. OOpMEHHBIE SJIEMEHTHI
KPOBH:  JPUTPOLMTHI,  JEHUKOUMUTHI U  TPOMOOIUTHI.
MarnokpoBue, ero npuuuHbl. KpacHbIi KOCTHBIM MO3T, €ro

5.1 pons B opraHusMme. Ilmasma kposu. IlocrosHCTBO
BHYTpeHHEH cpenbl (romeocta3). CBEpPThIBaHHME KPOBH.
I'pynmer  kpoBu. Pesyc-gaxtop. IlepenuBanue KpOBH.
JonopcTtBo
Nmmynutrer u  ero Buabl. DaxkToppl, BIUAOIIME Ha
UMMYHUTET (mprobpeTéHHbIe UMMYHOJI€(HULIMTHI):
59 panuanoHHoe  OOJy4YeHHe, XMMHUYECKOE OTpaBlICHHE,

rojoflanue, BOCIAJCHUE, BUPYCHbIE 3a0oneBanus, BUY-
uHexnys. BuioukoBas jkenesa, nuMdaTrudeckue y3Ibl.
Bakuunbel u seyeOHble CBHIBOPOTKU. 3HaueHue pabdor JI.




ITacrepa u 1.11. MeuHnkoBa o0 H3y4YE€HUIO UMMYHUTETA

KpoBooOparenne

6.1

Opranbl  kpoBooOpamenus. CtpoeHue M paboTa cepaua.
ABtomaTusM cepauna. CepaedHblil UK, €r0 JIUTEIbHOCTD.
Bonbmolt u manelii Kpyru KpoBooOpaieHus. J[BrxeHue
KpoBu 1o cocyaaM. Ilymec. Jlumdartuueckas cucrtema,
TUM(pOOTTOK. Perynsmus nesTeabHOCTH cepilia U COCY/10B

6.2

['uruena cepaeyHo-cocyauctoil cucremsl. Ilpodunaktuka
CepIeYHO-COCYIUCThIX 3aboneBanuil. IlepBas momous npu
KPOBOTCUYCHUAX

JpIxanue

7.1

Jpixanne u ero 3Hauenue. Opranbl JpixaHus. JI€rkue.
B3aumocBs3p cTpoeHuss M (QYyHKUMH OpPraHoOB JbIXaHMUS.
["a3000MeH B Erkux U TKaHsAX. Ku3HeHHas EMKOCTh JIETKUX.
Mexann3msl npixaHus. JlpIxaTenpHble ABWKeHUA. Perymsanus
JbIXaHUS

7.2

Nudexnmonnsie 00ne€3HU, TEpeAaronIuecs dYepe3 BO3IyX,
NpelynpexaeHue BO3IYyIIHO-KanelbHbIX HHpekuuil. Bpen
TabaKOKypeHus, ynotpebaeHus HapKOTUYECKUX u
MICUXOTPONHBIX BenlecTB. Peanumanusa. OxpaHa BO3TyIIHON
cpeabl. OkazaHue nepBod MOMOIIM MPU MOPAKEHUU OPraHOB
JAbIXaHUA

[Tutanue u nuieBapeHue

8.1

[IuraTenbHble BeliecTBa M MUILEBbIE NPOAYKTHI. [IuTtanue n
ero 3HaueHue. [lumeBapenue. Opranbl NUIIEBapeHUs, HX
cTpoeHue u QyHkuu. OepMeHTHI, UX POJIb B MUIIEBAPEHUU.
[TumeBapenre B poTOBOM MOiOCTH. 3yObl U YXOJ 32 HHUMH.
[TumeBapenue B KedyAke, B TOHKOM M B TOJCTOM
KHILIEYHHUKE. BcaceiBanue MIUTATEIbHBIX BELIECTB.
BcaceiBanue Bogapl. [InmieBapuTenbHblE JKENE3bl: NEYEHb U
MOJDKENTYA0YHAs JKEeJe3a, UX pOJib B MUIIEBAPEHNUN

8.2

MukpoOruom yenoBeka — COBOKYITHOCTh MMKPOOPTaHM3MOB,
HaCEJIOIIMX OPTaHu3M uenoBeka. Perynsanus numieBapeHus.
Metoapl u3ydeHuss opraHoB nuineBapenusi. Paborer M.II.
[TaBnosa

8.3

['uruena nwuranus. llpenynpexneHue  TIAUCTHBIX U
KEITYAOYHO-KUIIEYHBIX 3a00JIeBaHMUIA, MUIIEBBIX
oTpaBieHHWA. BnusHue KypeHuMs W ajKorois  Ha
MUIIEBAPEHUE

OOMeH BellecTB U MpeBpalleHnue S HEPruu

9.1

OOMeH BelleCcTB U MpEBpallleHUE SHEPrUU B OpraHU3Me
yenoBeka. [lnactuueckuit u sueprernyeckuii oomeH. OOMeH




BOJIbI U MUHEPAIBHBIX coyieil. OOMeH OenKoB, YrieBOJOB U
JKUPOB B Opranumsme. Perynsaius oOMeHa BeEIIECTB U
MIPEBPAICHUS SHEPTUN

9.2

Butamuuel m ux ponp miua opranusma. IloctymuieHue
BUTaMUHOB ¢ nuuiel. CHHTE3 BUTAMHHOB B OpraHU3MeE.
ABHWTaMHHO3bI U THIIOBUTAMHHO3bl. COXpaHEHNE BUTAMHHOB
B IUIIE

9.3

Hopmel m pexum nurtanusa. PanmoHanpHOE nNUTaHUE —
dakTop yKperieHus 310poBbs. Hapyiienne oOMeHa BeniecTs

10

Koxa

10.1

Ctpoenue u ¢pynkiun koxu. Koxa u e€ npoussoansie. Koxa
U TepMoperynsauus. BnusHue Ha KoKy  (HakKTOpoB
OKpY Karolleu cpenbl

10.2

3akanuBaHue U ero pojb. CrocoObl 3aKaaTuBaHUs OpraHU3Ma.
['urueHa KoXKu, TUTHEHUYECKHUE TPEOOBAHUA K OJEKAE U
oOyBu. 3a0oneBaHus KOXH U UX HPEayNpeKICHUs.
[Ipodunaktuka u TmepBas TMOMOIIs MPU TEIUIOBOM U
COJTHEYHOM YJIapax, 0’KOrax U 0OMOPOKEHHSIX
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Brinenenue

3HaueHue BblaeneHud. Opranbel  BbaeneHus.  Oprasbl
MOYEBBIJICTUTEILHON CUCTEMBI, UX CTPOCHHE U (YHKIIHH.
Mukpockonuueckoe CTpOEHUE MOYKH. Hedpon.
O6pa3oBanue Moud. Perymsmuss ModeoOpa3oBaHUS U
MOYEHUCITYCKaHHs. 3aboneBanus OpraHoB
MOYEBBIJICTUTENILHON CUCTEMBI, X MPEIyNpPEXICHUE

12

PasmHOXeHUE 1

pa3BHTHE

12.1

Opranbl penpoaykuuu, crpoeHue U ¢(yHkiuu. I[lomoBsie
HKEJIE3Bl. [TonoBeie KJIETKH. OnogoTBOpEHNE.
BayTtpuyTpoOHOEe pa3BuTHE. BnmsHue Ha »MOpHOHAIBEHOE
pazButue (hakTOpoB OKpykaromiei cpeapl. Poasl. Jlakramms.
Poct u pa3Butue pedénka. [TooBoe co3peBanue

12.2

HacnenoBanue npusHakoB y denoBeka. HacnenctBeHHbie
Oone3Hu, WX TPUUYMHBI U npenynpexaeHue. Habop
XpOMOCOM, II0JIOBBIC XpOMOCOMBI, T'CHBI. POJ'IL TCHCTUYCCKUX
3HAHUU I IJITAHUPOBAHUS CEMBbH. Nudexuu,
MepeaaroNIUecs MOJIOBBIM MyTEM, UX PO HITAKTHKA

13

OpFaHI)I YYBCTB U CCHCOPHBIC CUCTCMbI

13.1

Opranel 4yBCTB U MX 3HaueHUE. AHanu3aTopbl. CEHCOpHBIE
cucteMbl. OpraHbl pPaBHOBECHS, MBIIIEYHOIO 4YYBCTBA,
ocs3aHus, OOOHSIHMA M BKyca. B3zammozeiicTBue CEHCOpHBIX

CHUCTEM OpraHuisma




I'ma3 u 3penme. Onrtnueckas cucrema riasa. CeruaTka.

13.2 3pUTebHBIE  PEUENTOPBhl.  3PUTEIIBHOE  BOCIPHUATHE.
Hapymenust 3peHus u ux npuuuHel. [ urueHa 3peHus
Vxo u ciiyx. CtpoeHue u PyHKIIMU opraHa ciayxa. MexaHusm
13.3 pabotel ciyxoBoro aHaim3aTopa. CiyXoBo€ BOCHpPHSITHE.

Hapymenus ciyxa u ux npuduHsl. [ uruena ciyxa

14

IloBenenue u mcuxuka

14.1

[lcuxuka u moBeneHue 4enoBeka. [IoTpeOHOCTH U MOTHBBI
noBeneHus. CouuanbHas OOYCIOBICHHOCTh TOBEICHUS
gyenoBeka. PeduiekropHas Teopus moBeAcHHs. Beicmias
HEpBHAs JIEATEIHHOCTh 4esioBeka, paboTsl .M. CedeHoBa,
W.II. IlaBnoBa. MexaHu3sm 00pa3oBaHUSl  YCIOBHBIX
pednekcoB. Topmoxenue. Innamuueckuii crepeotun. Poib
TOPMOHOB B MTOBEJICHUU. HacnencrBeHHsbie u
HEHACJICACTBEHHbIE MPOrpaMMbl IOBEACHUS Yy YEJIOBEKA.
[TprcnocoOUTENbHBIN XapakTep MOBEACHUS

14.2

IlepBasg u BTOpass curHaibHble cucTeMbl. [lo3HaBaTenbHas
IeATeIbHOCTh, Mo3ra. Peur m MbemmuieHune. Ilamsate u
BHMUMaHue. OMonuu. HHauBuayaibHBIE  OCOOCHHOCTH
JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPaMEHT, xXapakrep,
0Aap€HHOCTh. TUIIBI BBICHIEH HEPBHOW JEATEIBHOCTH U
temrnepamenTa. OcoOEHHOCTH TICUXUKU 4eloBeKa. | uruena
(GU3MYECKOTO W YMCTBEHHOTO Tpyna. Pexum Tpyga u
otaeixa. CoH u ero 3HaucHue. I uruena cHa
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YenoBek U OKpyrKarolas cpena

15.1

YenoBek u OKpysKaromias cpeaa. IKojIorudeckue (HakTopbl U
WX JICCTBHE HA OPraHU3M YeJI0OBEKa. 3aBUCUMOCTh 310POBbSI
YeJI0BEeKa OT COCTOSIHHSI OKPY Karomen cpeibl. MUKpPOKJIMMAT
KUIbIX TomemneHuil. CoOnoieHne MpaBuil TOBEACHHUS B
OKpY’)Kalllel cpene, B ONACHBIX U  Ype3BbIYAHHBIX
CI/ITyaL[I/IHX

15.2

3/10pOBbE 4YEJIOBEKA KaK COLMaNbHas IEHHOCTb. MDakTophl,
Hapylaloliue  370pPOBbE: TUITOIMHAMMS, KypeHue,
yHoTpebIeHHE alKoroJisi, HAPKOTHUKOB, HECOaTaHCUPOBAHHOE
IIUTaHUE, CTpecC. YKPEIUIEHUE 3/0pOBbs: ayTOTPEHUHT,
3aKaJMBaHMe, ABUraTeNbHAasl aKTHBHOCTbD, COATAaHCUPOBAHHOE
nutanue. KyiapTypa oTHOmIEHHST K COOCTBEHHOMY 3/10pPOBBIO
U 3J0pOBBIO0 OKpyXaromux. BcemupHas opraHuzanus
3paBOOXPAHECHMUS
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YenoBek Kak dYacTh Ouocdepsl 3emiu. AHTPONOTCHHBIC
BO3JICHCTBUS Ha mpupoay. YpOanuzanus. lluBumuzarus.
TexHOreHHblE  W3MEHEHHMs B OKpYXarolled  cpene.




CoBpemeHHbIE TJI00ANbHBIE JKOJOTUYECKHE IMPOOJIEMBI.
3HayeHHUE OXpaHbl OKPYKAIOIIEH Cpelbl Uil COXPaHEHUS
YeJI0BeueCcTBa




IMPOBEPAEMBIE HA OI'D 11O BUOJIOI'MX TPEBOBAHUA K

PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM

HNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
npose
psiemo
ro
TpeOOB
aHus

IIpoBepsiemble TPpeOOBaHHUS K MPeIMETHBIM Pe3yJbTATaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs HA OCHOBE
drocC

[Tonumanue ponu 6uosoruu B HOPMUPOBAHUM COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTHUHBI MUpa

YMeHHe NpPUMEHATh CHUCTEMY OHOJOIMYECKUX 3HAHMH: pacKpbIBaTh CYLIHOCTb
JKUBOIO, Ha3blBaTh OTIUYMSA JKUBOTO OT HEXKHMBOIO, IIEPEUUCIATH OCHOBHBIC
3aKOHOMEPHOCTH  OpraHu3anuM, (YHKIMOHUPOBAHUS  OOBEKTOB,  SBJICHUH,
IIPOLIECCOB KUBOM IIPUPObL, SBOJIIOLMOHHOIO Pa3BUTUS OPTaHUYECKOrO0 MUPA B €TI0
€IMHCTBE C HEXKHUBOW MNPHUPONOH; CcPOPMUPOBAHHOCTH NPEACTABICHUNH O
COBPEMEHHOM TEOPUU IBOJIIOLUU U OCHOBHBIX CBUECTEIBCTBAX IBOJIOLNH

Brnagenne ocHOBaMH TMOHSATUHHOTO ammapara W HAyYHOTO sI3bIKa OHOJOTHH:
HCIIOIIb30BAHUE  M3YYEHHBIX TEPMHUHOB, IIOHATUH, TEOPUH, 3aKOHOB U
3aKOHOMEPHOCTEH Ui OOBACHEHHs HaONI0NaeMbIX OHOJIOTHYECKUX OOBEKTOB,
SIBJICHUI W MPOLIECCOB

Ilonumanue crnocoboB NOMy4YeHHUs OHMONOTMYECKMX 3HAHWM; HaJIM4yue OIbITa
WCIOJb30BAHUS METOMOB OMOJIOTMM B IENSAX HW3YYEHHUS JKUBBIX OOBEKTOB,
OMOJIOTHYECKUX SIBIIGHUM M TPOIECCOB: HAOMIOJIEHHE, ONKCaHHE, NpPOBEICHUE
HECJIOKHBIX OHOJIOTMYECKMX OIBITOB U OSKCIEPUMEHTOB, B TOM YHUCIIE C
HCIIOJIb30BAaHNEM aHAJIOTOBBIX U LIUPPOBBIX TPUOOPOB U UHCTPYMEHTOB

YMeHHe  XapaKTepu30BaTb OCHOBHBIE TPYIIBI  OPraHU3MOB B CHCTEME
OpraHMYecKoro Mupa (B TOM UHCIIE BUPYCHI, OaKTepuH, pacTeHHs, TIpUOBbI,
KUBOTHBIE): CTPOEHHUE, TMPOLECCH JKU3HEIEATENbHOCTH, WX MPOUCXOKIEHUE,
3HAQ4YECHHE B IIPUPOJE U KU3HU YEJIOBEKA

YMeHue OOBACHATH IOJIOKEHHE YeJIOBEKa B CHCTEME OpPraHWYeCKOro MHpa, €ro
IIPOUCXOXACHNUE, CXOACTBA U OTIMYUS YEJIOBEKA OT KMUBOTHBIX, XapaKTEPU30BaTh
CTPOGHHE U TPOLECCHl  JKU3HEACATENbHOCTH OpraHu3Ma 4YellOBeKa, €ro
MPHUCTIOCOOTICHHOCTD K PA3IUYHBIM YKOJIOTHIECKUM (PaKTOpaM

YMeHHE ONUCHIBATh KJIETKU, TKAHU, OPraHbl, CACTEMbl OPTaHOB U XapaKTepU30BaTh
BaXHEWIIME OHMOJIOTMYECKHE NPOIECChl B OpPraHU3Max pAaCTEHHM, >KUBOTHBIX H
YeJI0BEKa

ChopMupoBaHHOCTb MPEICTABICHUA O B3aMMOCBSI3M HACJIEIOBAHUS IOTOMCTBOM
MIPU3HAKOB OT POJIUTEIBCKUX (POpM € OpraHmzanueil KJIeTKd, HaluuueM B Hel
XpOMOCOM Kak HOCHTEJeH HacieACTBEHHOH uHpopManuu, 00 OCHOBHBIX




3aKOHOMCPHOCTAX HACJIECAOBAHHA ITPU3HAKOB

CdopmupoBaHHOCTH MpEACTaBICHUN 00 OCHOBHBIX (DAKTOpaX OKpYKaIOIIEH CpeJibl,
WX PONM B JKU3HEACATEIBHOCTH U SBOJIOLIMU OPTraHW3MOB; MPEJICTaBICHUNU 00
AHTPOIIOTeHHOM (paKTope
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CdopMHpOBaHHOCTh  TpEACTaBICHHMH 00  JKOCHCTeMax H  3HAYCHUU
O6uopazHooOpasusi; O TJI00ANBHBIX JKOJOTMYECKHX MpoOjIeMax, CTOALIMX Iepea
9eJI0BEYECTBOM, H CIIOCO0aX UX MPEOIOTCHHS

11

YMenue peuarb y‘{e6HLIe 3agavun OMOJIOTHYECKOTO COACpIKaHUsdA, B TOM HYUCIIC
BBIABJIAITE IPUYNHHO-CIICACTBCHHBIC CBA3U, ITIPOBOJUTDH paC‘{éTBI, JA€J1aTbh BBIBOAbBI HA
OCHOBAHUU MOJTYYCHHBIX PC3YyJIbTATOB

12

VYMmenne CO3JaBaTb M INPUMCHATL CJIOBCCHBIC H rpaqmquKHe MOJACIN OJIsA
00BsACHEHHS CTPOCHUS KXKUBBIX CUCTEM, SIBJICHUM U IIpoLeccoB JKUBOM MpUpoOaAbl

13

[lonnmanue BKiaza POCCUHUCKUX M 3apyOCKHBIX YYEHBIX B  pPa3BUTHE
OMOJIOTUYECKUX HaYK

14

Bnanenue HaBbikamu paboThl ¢ HMH(pOpManUEl OHOIOrMYECKOrO COJIepIKaHus,
MPEICTaBICHHON B pa3HOl ¢opme (B BHIE TEKCTa, TaOIMYHBIX MAHHBIX, CXEM,
rpadukoB, auarpamm, Mojeled, U300pakeHWi), KPUTHUYECKOTO  aHaln3a
MHPOPMALIUU U OLICHKH €€ I0CTOBEPHOCTH

15

YMeHue IUIaHHpOBATh MOJI PYKOBOJCTBOM HACTaBHUKA M TPOBOJUTH YydeOHOE
WCCIIEZIOBAaHHUE WM MTPOEKTHYIO paboTy B 00JacT OMOJIOTHH; C YIETOM HAMEUEHHOM
uenu  QGopMynHpoBaTh TpoOJIEeMy, THIOTE3y, CTaBUTh 3aJadyd, BHIOMPATH
aJieKBaTHbIE METOBLUIL UX peleHus, (GopMyIupoBaTh BBIBOJABI; ITyOJIUYHO
MIPEICTABIIATh MOTYUYCHHbIE Pe3yIbTaThl

16

YMeHne MHTErpupoBaTh OMOJIOTMYECKHE 3HAHHUS CO 3HAHWSMH APYTHX Y4eOHBIX
MIpEAMETOB

17

ChopMUpOBaHHOCTb ~ OCHOB ~ HJKOJIOTHYECKOM  IpaMOTHOCTH: OCO3HaHue
HEOOXOMMOCTH JIeMCTBUI, HalpaBIEHHBIX Ha COXpaHeHHE Ouopa3sHooOpa3us M
OXpaHy NPUPOIHBIX IKOCHUCTEM, COXPAaHEHUE U YKPEIUIEHHE 37J0POBbSl UYEJIOBEKA;
yYMEHHE BBIOMpATh IIETICBBIE YCTAaHOBKM B CBOMX JEHCTBHAX M IOCTYIKaxX IIO
OTHOIIEHHUIO K KUBOHM MPUPOJIE, CBOEMY 310POBbIO U 3/I0POBbIO OKPY>KAOLIUX

18

YMeHue HCIob30BaTh NpUOOPETEHHBIE 3HAHUS M HAaBBIKU NIl 3I0pPOBOTO 0oOpasza
KHU3HH, COATaHCUPOBAHHOTO MHUTAHUSA W (PU3MUECKOM AKTUBHOCTH; HEMPHUSATHE
BPEIHBIX IPHUBBIYEK U 3aBUCUMOCTEN; YMEHHE NPOTHUBOJAECHCTBOBATH JKEHAYYHBIM
MaHUIYJSAIUAM B 001aCTH 310pPOBbS

19

OBnaneHune mnpuéMaMM OKa3aHUs IEPBOM IIOMOLIM YEJIOBEKY, BbIpAIlBAHUSA
KYJBTYPHBIX PACTEHHH U yXOJa 3a JOMAIlHUMH KUBOTHBIMU




INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMbIX HA

OI'2 11O BUOJIOT'H

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

buonorus — Hayka o )XHBOW Ipupoe. MeTo1bl Hay4YHOT O TO3HAHUS

1.1

[Tonsatue o xu3HU. [Ipu3HAKK KUBOTO (KJIETOYHOE CTPOCHUE, MUTAHUE, JbIXaHUE,
BbIICNICHUE, pOCT U Jpyrue). OOBEKTHl KMBOM M HEKUBOM NPHUPOABI, HX
cpaBHeHue. JKuBas M HEXKUBask IPUPOJIa — EUHOE LENI0e

1.2

buonorus — cucrema Hayk o *HuBOW mpupoge. OCHOBHBIE pa3zienbl OMOJIOTHH.
boranuka — Hayka o pacTeHusix. Paznmensl GoTaHMKH. 300JI0THSI — HayKa o
KHUBOTHBIX. Pa3mensl 3oomormu. Hayku o dernoBeke (aHaTomusi, (U3HMOIOTHS,
IICUXOJIOTHsI, aHTPOIIOJIOTHS, TMTUMEHAa, CAaHWUTapHsl, SKOJIOrus uernoseka). Cs3b
OMOJIOTHH C IPYyTrUMH HayKaMu. Poib OMOJIOTHY B MIO3HAHUH OKPYIKAIOIIEro MUPA
Y IPaKTUYECKON JEATENbHOCTH COBPEMEHHOIO YEIOBEKA

1.3

Hayunsle meTonpl M3ydeHus >KMBOH mpuponsl. Meroa omucaHusi B OMOJIOTHH
(HarsAHBIN, CIOBECHBIM, cxemaTuuyeckuil). Meron u3MepeHHs (MHCTPYMEHTBI
nu3Mepenus). Meron kinaccuukanuu opraHuzMoB. HaOmoneHne u SKcriepuMeHT
KaK BeAyIIME€ MeToJbl Ouojsoruu. MeToabl H3yueHUsl OpraHu3Ma 4YeJloBeKa.
VY CTpoHCTBO yBETUUUTENIBHBIX IPUOOPOB: JIYIIbI U MUKPOCKOIIA

Cpena oOutanus. [lpupomHble W HMCKYyCCTBEHHBIE cooOImiecTBa. YenoBek u
OKpy’Karolas cpena

2.1

Cpena oOuTaHus. Bonnas, HA3€MHO-BO3/1yIIIHAS, MOYBEHHAS,
BHyTpUOpraHU3MeHHasi cpeapl oOutanus. OcoOeHHOCTH cpen oOWTaHUs
OpPTraHU3MOB

2.2

ITpuponHoe coobiuiecTBo. B3auMocBs3u OpraHu3MoB B MPUPOIHBIX COOOIIECTBAX.
[TumeBbie cBsizu B cooOmiecTBax. [luiieBble 3BeHbs, LENW M CETH IHUTAHUS.
[IpousBonuTenu, NOTPEOUTENN U Pa3pyIIUTETH OPraHUYECKUX BEIIECTB B
NPUPOIHBIX coobmecTBax. [Ipumepsl mpupoaHbIX cooduiecTB (Jiec, npya, 03epo

IpyTHe)
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XuBotHble U cpena obutanus. BiausiHue cBeTa, TeMreparypbl U BIAXXHOCTH Ha
KHUBOTHBIX. [IpHCIIOCOOIEHHOCTh JKMBOTHBIX K YCIOBHSIM Cpeabl OOHMTaHUS.
[TonmynAuuy KUBOTHBIX, UX XapaKTEPUCTUKHU. B3aMMOCBSA3U JKMBOTHBIX MEXAY
co0oH ¥ ¢ APYyruMH opraHu3Mamu. JKUBOTHBIA MUP TPUPOIHBIX 30H 3eMIIH

2.4

Pactenuss u cpena oburtanus. Dkosorudeckue ¢axTopbl. PacTeHus U ycloBHS
HEXXHBOM MPHUPOJIBL: CBET, TEMIIEpATypa, Biara, aTMocepHblii Bo3ayXx. Pacrenus u
YCIIOBHS >KMBOM HPUPOIBI: MPSIMOE U KOCBEHHOE BO3JEHCTBHE OPraHM3MOB Ha
pactenus. [IpucnocoOMeHHOCTh pacTeHHWid K cpene oburaHus. PacTuTenbHbIe
coobmecTBa. PacturenbHOCTh (PacTUTENBHBIN TOKPOB) MPUPOJHBIX 30H 3€MIIU

2.5

HckyccTBeHHBIE COOOIIECTBA, MX OTIWYHUTEIbHBIC MPHU3HAKA OT MPHPOJHBIX
coobmectB. [IpuymHBI HEYCTONYMBOCTH WCKYCCTBEHHBIX Cco000ImecTB. Poib
HCKYCCTBEHHBIX COOOIIECTB B )KU3HH YEIIOBEKA




2.6

KynbrypHble pacreHuss W uX mpoucxoxiaeHue. LleHTpbl MHOrooOpasus wu
IIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHUHN. Kynerypasie pacTeHus
CENBbCKOXO35IMCTBEHHBIX yroanid. Pactenns ropona

2.7

Bo3sgeiictBue 4enoBeka Ha KXUBOTHBIX B Ipupoge. IIpombICIOBBIE KUBOTHBIE.
3arpsisHEeHUE OKpy»karomiedl cpeabl. OgomaliHUBaHUE >KUBOTHBIX. Cernexuus,
MOPO/Ibl, UCKYCCTBEHHBIN OTOOD, IMKHE MPEIKU TOMAIIHUX KUBOTHBIX. 3HAUEHUE
JIOMalTHUX JKUBOTHBIX B KHU3HU 4eJoBeka. Meroabl OOpbObl C KUBOTHBIMH-
BpPEAUTEIAMU

2.8

[TocnencTBus nedATenbHOCTH YeIoBeKa B AKocucTeMax. OXpaHa pacTUTEIbHOIO U
KUBOTHOTO MHpa. BoccTaHOBIIEHHME YHUCIEHHOCTH DPEIKMX BHJIAOB pPAacTEHUN U
KHUBOTHBIX: 0c000 oxpaHsiemble npupoanbie Teppuropuu (OOIIT). Kpacnas kHura
Poccun. Mepsl coxpaHeHHs1 paCTUTEIBHOTO U )KUBOTHOT'O MUpPa

2.9

3aBHCHMOCTh  37I0POBbS  YeNOBEKa OT COCTOSHUS OKpYJXKalomled Cpeipl.
Okonorndyeckue (akTopsl M HUX JEHCTBHE HAa OpPraHuW3M dejoBeka DakTopsl,
HapyIIaloue 370pOBbE: TUMOJMHAMUS, KYypEeHHE, YIOTpEOJIEHHE aJKoTroJIsd,
HapKOTHKOB, HECOAJIaHCHPOBAHHOE NHTaHUE, CTPECC. YKpEIUIGHHUE 3II0POBbS:
aAyTOTPCHUHT, 3aKaJlMBaHWE, JIBUTATElbHAas aKTHBHOCTh, COAJlaHCHPOBAaHHOE
MUTaHUE

SBOHIOIII/IOHHOG Pa3BUTHC paCTeHHﬁ, JKHUBOTHBIX 1 YCJIOBCKA

3.1

OBOJIOIIMOHHOE Pa3BUTHE PACTUTEIBLHOIO MHpa Ha 3emMie. « KuBble HCKOIIaeMble»
pactuTenbHOro napera. JKusHb pacteHuid B Boae. [lepBble Ha3eMHbIE pacTEHUS.
OcBoeHME pacTeHUSMHU CYIIU. OTambl Pa3BUTHUsI HA3€MHBIX PACTEHHUN OCHOBHBIX
cUCTeMaTH4yecKux rpynn. Beimepiune pacrenus

3.2

3BOJ’IIOI_[I/IOHHOC PAa3BUTHUC ) XUBOTHOI'O MUpaA Ha 3emire. Y CIIOKHEHHE JKMBOTHBIX B
nponecce HBOJIOIUU. I[OKa?;aTCJIbCTBa 9BOJJIIOLIMOHHOI'O0 Pa3BUTUA KHUBOTHOT'O
Mupa. ITaneonTomorus. MckomaeMble OCTaTKH JKUBOTHBIX, UX U3YUYCHHC. «KuBnIe
HCKOITa€MBIC) JKUBOTHOT'O MHpA. OCHOBHBIE ATaIbI 9BOJJIFOIIMH 0eC03BOHOYHEIX U
IIO3BOHOYHBIX JKMBOTHBIX. BI)IMepHH/Ie JKUBOTHBIC

3.3

JlokazaTenbcTBa KMBOTHOTO NPOMCXOKIAEHHUS uenoBeka. CXOICTBO uelnoBeKa ¢
MiekonuTaomuMu. OTiauunMe uejaoBeKa OT MNpUMAaToB. UYenoBeK pa3yMHBIM.
AHTpoTIOTEHE3, ero Tanbl. buojJornueckue u connaibHble (PaKTOPbI CTAHOBICHHS
qenroBeka. Yenoseyeckue pacbl. MeCTo 4esl0BeKa B CUCTEME OPTaHUYECKOI0 MUPA

Opranu3msl OakTepuii, rpruOOB U TUIIAHHUKOB

4.1

I'pubbl. OOmas xapaxktepuctuka. lllnsnouynsle rpudbl, UX CTPOEHHUE, NMHUTAHUE,
poct, pa3MmHOxeHue. CbeqoOHbIe W AJOBUThIE T'pUOBI. 3HAYEHHE LUIANOYHBIX
rpuboB. IlnecHeBbie TpuObL. JlpoiokeBble T'puUObl. 3HAYEHHE IUJICCHEBBIX MU
napoxokeBbIX TpuOoB. Ilapasutuueckue rpubbl. JIMIIAMHUKM — KOMIUIEKCHBIE
OpraHu3MBbl

4.2

bakrepun — posnepHbsle opraHu3mbl. OOmias XapakTepuCTUKa OakTepuil.
PazHooOpasue Oakrepuil. 3HaueHHe OaKTepHil B NPHUPOAHBIX COOOILECTBAX U
KHU3HM 4eloBeka. bosiesHeTBOpHBIE OakTepuu M Mepbl  NPO(QUIAKTHKH




3a00JIeBaHNH, BHI3BIBAEMBIX OaKTEPHAMU

PacturenbHblil oprannsM. CucreMaTH4ecKue rpyIisl pacCTeHUN

5.1

OO6mue mpu3HaKU PACcTeHHl. YPOBHH OpPraHU3allMM PACTUTEIHLHOTO OpPTaHHU3Ma.
PactutenbHas kieTka: KieTo4yHas o000J0YKa, sApO, IUTOIIa3Ma (IJIaCTHIIbI,
MHUTOXOHJIPHH, BAKyOJU C KJIETOUYHBIM cOokoM). PacturenbHble Tkanu. Opransl u
CHUCTEMBI OPraHOB PACTEHUI

5.2

CtpoeHue U XKU3HEACATEIHHOCTh PACTUTEIHHOTO Opranu3Ma. KopHU B KOpHEBbIE
cucteMmsbl. [lober u mouku. Ctpoenne u QpyHkiuu aucta. PorocuHTe3. 3HaUEHUE
¢dboTocuHTE3a B MPUPOJAE U B KU3HU YeNoBeKa. TpaHCIOPT BOABI U MUHEPATBHBIX
BEIIECTB B PACTEHUU — BOCXOMASIIUN TOK. TpaHCHOPT OpraHMYECKHX BEIIECTB B
pacTeHMHM — HUCXOJAIIMKA TOK. Bumomsmenénusie moderu. Pazputue mobera u3
IIOYKHU
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Pasmuoxenune pactenuii. BereraruBHOe pa3MHOXKEHHE LBETKOBBIX PACTEHUU B
npupoje. X035iWCTBEHHOE 3HAUYEHHE BEreTaTMBHOIO pa3MHOXeHHs. CeMeHHoe
(reHepaTuBHOE) pa3MHOXKeHHe pacteHuid. LIBeTku u comnBerus. OmnbuieHHE.
JBoitHoe omnogoTBopeHue. OOpa3oBaHHME IUJIOJOB M CEMSH. THMBI IUIOJOB.
Pacnipoctpanenue minofoB u cemsH B npupoje. CoctaB U CTPOEHUE CEMSIH.
VYcoBus nmpopacTaHusi CEMsH

5.4.

Passurne nsetkoBoro pacrenus. L{ukn pa3BuTHs LBETKOBOIO pacTeHus. BiausHue
(bakTOpOB BHEUIHEW Cpelabl Ha pa3BUTHE LBETKOBBIX pacTeHuil. JKHU3HEHHBIE
(OpMBI IIBETKOBBIX PACTCHUI

5.5

Knaccudukanus pactenmii. Bun kak OCHOBHas cucTeMaTHYecKas KaTErOpHsl.
Cucrema pacturenbHOro mupa. Husmme, Boiciive CriOpOBbIE, BBICIINE CEMEHHbIE
pactenus. OCHOBHbIE TAaKCOHBI (KAaTETOPUH) CUCTEMATHUKU PACTEHUI

5.6

Hwusmme pacrenus. Bomopocnu. O6mias xapakTepucTuka BoAopociieid. Bricmime
criopoBble pacTteHus. MoxoBuanble (Mxwu). OOmas xapakTepUCTHKa MXOB.
Pa3zMHOXeHME MXOB Ha MpUMEpPE 3eJIEHOro Mxa KyKyWKHH JEH. [ImayHoBUaHbBIE
(ITnaynsl). XBomeBunnble (XBomwu), IlamopotaukoBunneie (IlamopoTHukwH).
OO6mas xapakTepucTuka. PasMHOXkeHHe manopoTHUKooOpa3Hbix. L{uki pa3Butus
MarnopoTHUKA. 3HaYEHUE MATOPOTHUKOOOPA3HBIX B MPUPO/JIE U )KU3HU YEIIOBEKA

5.7

Boicime cemenHble pacteHus. [omocemennble. OOmias XapaKTepHCTHKA.
XBoiHbIE pacTeHus, HX pasHooOpasue. CTpoeHHEe U KHU3HEIEATEIbHOCTh
XBOMHBIX. Pa3MHOXEHNE XBOWHBIX, IIUKI PA3BUTHUSI HA IPUMEPE COCHBL. 3HAYEHUE
XBOMHBIX PACTCHUH B IPUPOJEC U )KU3HHU YEIIOBEKA

5.8

[TokpeiTocemenHble  (1BeTKOBble)  pacTeHus.  OOmas  XapakTepHUCTHKA.
OCOOEHHOCTH CTPOCHHUS U JKU3HEAEATEIbHOCTH MOKPHITOCEMEHHBIX Kak Hanbosee
BBICOKOOPTraHW30BaHHOW TIpyINIbl pPAacTeHMM, WX TOCHOJACTBO Ha 3eMile.
Knaccudukanusi MOKpHITOCEMEHHBIX pacTeHUil: kimacc JIByJONbHBIE W KJacc
OpnnopnonsHble. [IpusHaku knaccoB. LUk pa3BUTHS TOKPHITOCEMEHHOTO PACTEHUS

’KuBoTHbI OpTraHu3M. CucremMaTniccKue TpyHIibl )KUBOTHBIX

6.1

OO6mue mpu3HaKK KUBOTHBIX. OTINYHS )KHBOTHBIX OT pacTeHui. MHOTrooOpasue




JKUBOTHOI'O MHpa. OpFaHI)I N CUCTEMBI OPraHOB JKMBOTHBbIX. OpFaHI/ISM — €AUHOC
OejIoe

6.2

CrpoeHne m KU3HEACITEIBbHOCTh JKMBOTHOIO opraHuzMa. Onopa u ABW)KEHHE
KUBOTHBIX. lIuTaHme u nuIEeBapeHHe Yy KUBOTHBIX. JIbIXaHME JKUBOTHBIX.
TpaHcnopT BeleCTB Yy JKUBOTHBIX. BblieieHne y >KMBOTHBIX. 1I0kpoBBI Tenma y
KUBOTHBIX. KoopauHamuss M peryinsauus KU3HENEATEIBHOCTH Yy JKUBOTHBIX.
HepBhnas perymsiuus. I'ymopanbhas perynsiuus. Opranbl 4yBCTB, UX 3Ha4Y€HHE.
IToBeneHue xKUBOTHBIX. Bpoxk€HHOE 1 MPUOOPETEHHOE IOBEICHHE

6.3

PasmMHOXEeHME W pa3BUTHE JKHUBOTHBIX. becmnosoe pasmHoxenue. Ilomosoe
pasMHOKeHHe. IIpenmyinecTBo MONOBOrO pasMHOXKeHHA. [lomoBble Kenme3bl.
[TonoBeie  knetku (ramertsl). OrmnogorBopenue. 3urorta. I[lapreHorenes.
3apoasiieBoe pas3Butue. IlocToMOpHOHaNbHOE pa3BUTHE: MPSIMOE, HENpPSIMOE.
Metamopo3 (pa3BuTHE C MPEBPALICHUEM ): ITOJHBIA U HEMOJIHBIN

6.4

OcHOBHBIC KaTeropmuu CHUCTEMATHUKU KHNBOTHBIX. BI/III Kak OCHOBHas
CUCTCMATHUYCCKAA KaTCropus >XHUBOTHLIX. KJ'IaCCI/I(bI/IKaHI/ISI J)KUBOTHBIX. CHcTEMa
KNBOTHOI'O MHpa

6.5

OnHOKIIETOYHBIE KHUBOTHBIE — Tpocreiimue. CTpoeHHe M JKU3HEAEATEIbHOCTD
npocTedmmx. 3HAaYeHHWe TMPOCTEHIIMX B TMPHPOJIE W JKU3HM UYEJIOBEKa.
Kumeunononoctupie (00mmias XapakTepUCTUKA; OCOOEHHOCTH CTPOEHUS U
KU3HenesaTenbHocTH).  Ilmockue,  Kpyrible, KojgpyaThie  4epBu  (oOmas
xapaktepucTuka). OCOOCHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH IUIOCKHUX,
KPYTJIBIX U KOJbYATHIX YepBei. [lapasutnueckue miockue u Kpyriible YepBu

6.6

Unenncronorne (oOmas xapaktepucTtuka). PakooOpasnele (0cOOCHHOCTH
CTpOCHMSI M >Ku3HelesATenbHOCTH). [laykooOpas3Hble (OCOOEHHOCTH CTPOCHHUS U
JKU3HENIEITEIbHOCTH B CBSI3W C JKU3HBIO Ha cymie). Hacexkombie (ocoOeHHOCTH
CTPOCHUSI U JKU3HEACATEIBHOCTH). Pa3MHOKEHHE HACEKOMBIX W THUIIBI Pa3BUTHSL.
3HayeHHWE HACEKOMBIX B MPHUPOJAE M KHU3HM yesoBeka. Moiuttocku (oOrmas
XapaKTePUCTHKA)

6.7

XopnoBele (oOmias  xapakTepucTuka). PpiObl  (0Omiass  XapakTepuCTHKA).
MecrtoobuTanue u BHeNIHee CTpoeHue pbi0. OCOOEHHOCTH BHYTPEHHETO CTPOCHHSI
U TPOIECCOB JKU3HENEATENIHHOCTH. 3€MHOBOJAHBIE (00IMas XapaKTepUCTHKA).
Mectoobutanue 3eMHOBOAHBIX. (OCOOCHHOCTH BHEIIHETO U BHYTPEHHETO
CTPOCHUS, ITPOLCCCOB KUSHCACATCIBHOCTHU, CBA3AHHBIX C BBIXOJO0M 3€MHOBOIHBIX
Ha cymry. IIpecmbikaromuecs (oOmiast xapakrepuctuka). [IpucnocobieHHOCTh
IMPECMBIKAIOINXCSA K )KU3HU HA CYIIC

6.8

Itnuer (obmas xapaktepuctuka). OCOOCHHOCTH BHEUIHETO M BHYTPEHHETO
CTPOCHUSA U MPOLCCCOB KUZHCACATCIBbHOCTH ITHULI. HpI/ICHOCO6HeHHOCTL IITUII K
pPa3NUYHBIM yCIOBUSIM cpenbl. MilekonuTaromue (o0mas XapaKTepUCTUKA).
Cpensl sxu3HA MileKonuTaromux. OCOOEHHOCTH BHEUIHETO CTPOCHUS, CKeleTa U
MYCKYJIaTYpbl, BHYTPEHHETO CTpoeHus. [Iponecchl KU3HEAEATEIbHOCTH

UYenoBek u €ro 310pOBbE

7.1

KuotHasa wierka. CTpoeHue >XMBOTHOW KJeTku. [Ipouecchl, mpoucXoadiiue B




kierke. HykmenHoBble kucnotel. I'ensl. Xpomocomsl. Mwurto3, meno3. Tumsl
TKaHeW opraHu3Ma yenoBeka. CBoNCTBa TKaHeH, UX QyHKIMH. OpraHbl U CUCTEMBI
opranoB. OpraHusm Kak €IMHOE€ Iejoe. B3auMocCBsi3b OpraHoB M CHUCTEM Kak
OCHOBAa TOME0CTa3a

7.2

HepBHast cuctema denoBeka, e opraHm3anusi ¥ 3HadeHwWe. Peduiekc.
Pedrnexroprass myra. Pemenropsl. CIMHHOW MO3T, €ro CTPOCHHWE W (DYHKIIHH.
I'onoBHoO# Mo3r, ero crpoenue u ¢pyHkuuu. bonpmme nonymapus. besycnoBHbie
(Bpoka€HHBIC) U YCIIOBHBIE (puoOpeTéHHbBIC) pediiekchl. CoMaTnyeckasi HEpBHas
cuctema. BereratuBHas (aBTOHOMHas) HEpBHasi cuctema. HepBHasi cuctema kak
€IMHOE 11eTI0e

7.3

I'ymopanbHas perynsuus QyHkuuid. DHIOKpUHHASA cucTteMa. JKene3sl BHYyTpeHHEN
U CMEUIaHHOW cekpeuuu. ['OpMOHBI, X pOJb B PETYIALNUH (PU3NOIOTHYECKUX
¢byHKUMH opraHu3ma, pocra U pa3Butus. Hapymenus B paboTe 3HIOKPUHHBIX
xené3. OcoOeHHOCTH pe(dIEKTOPHOM U TIyMOpaJbHOW peryisauuu  (QyHKIui
opraHusma

7.4

3Ha4YeHHEe ONOPHO-IBUTATENBHOTO ammapara. CKelleT YeloBeKa, CTPOSHHE ero
oraenoB u  (QyHkiuH. OCOOCHHOCTHM CKeJeTa UYeJNOBEKa, CBSI3aHHBIC C
MPSIMOXOKJICHUEM M TPYAOBOM JesITeIbHOCThIO. MblieuHast cuctema. CTpoeHue
GyHKIIUU  CKEeNeTHbIX M. PaboTa wMpimm. YTomieHwe Meblmi. Poib
JIBUTATEIIbHONW AaKTHMBHOCTH B COXPAaHEHMH 3JI0pOBbi. HapyiieHws omnopHo-
JBUTATEIBbHONW CUCTeMBI. llepBasi moMoIs pHU TpaBMaxX OMOPHO-ABUTATEIHHOTO
ammapara

7.5

Buytpennss cpena u e€ Gpynkuun. @opMeHHbIE 3JIEMEHTbI KPOBU: SPUTPOLUTHI,
nerkouuTsl U TpoMOoruThl. [lnasma kpoBu. IlocTOSHCTBO BHYTpeHHEW Cpeibl
(romeoctas). CépThiBanue KpoBH. ['pynmbl kpoBu. Pesycdakrop. IlepenuBanue
KkpoBu. JloHOpCcTBO. UMMYHUTET U €ro Bubl. BakIHbI 1 1e4eOHbIe CHIBOPOTKH

7.6

Opranbl kpoBooOpamienus. CtpoeHue u pabota cepiuna. ABTOMAaTH3M cepala.
CepneuHplii  IMKJ, €ro JIUTENBHOCTb. bonbmioil W Manblii  Kpyru
KpoBooOpamieHusi. [IBmwkenue kpoBu mo cocynam. llynbc. Jlumdaruyeckas
cuctema, TUM(POOTTOK. Perymsiums nesTenbHOCTH cepAlla W cocynoB. I'uruena
CEPEYHO-COCYAUCTON cucTeMbl. IlepBast momMoIb TPy KPOBOTEUECHUSIX

7.7

Jlpixanue u ero 3HaueHue. Opranbsl apixanus. JI€rkue. B3aumMocBs3b cTpoeHust u
(byHKIUH opraHoB apixaHus. ['a3000MeH B NErkux u TKaHaX. JKu3HEHHas EMKOCTh
JNErkuX. MexaHu3mbl AbIXaHus. JlpIXaTelbHbIE JBUKEHHS. Perynsuus IbIXaHus.
Oxka3zaHue nepBoil MOMOIIY TIPH MMOPAKECHUH OPTaHOB JIBIXAHUS

7.8

[IuraTenpHble BellecTBA W MMILEBbIE NPOAYKTHL. IluTanue U ero 3HauveHHeE.
[MumeBapenue. Opranpl TUIIEBapeHusi, UX cTpoeHue u GyHkuuu. OepMeHTHI, UX
ponb B MHUIIEBAapeHUMU. BcacblBaHME NUTATENbHBIX BEIIECTB W BOJBI.
[TuieBapuTenbHbIC KEIE3bI, UX POJIb B MUILEBAPEHUH. Perynsuus nuiieBapeHus.
I'mruena nmutanus

7.9

OOMeH BellecTB U NMPEBpalleHne YHEPTUU B OpraHu3Me 4yenoseka. [Imactnueckuii
U >HepreTryeckuii ooMeH. OOMeH BOIBI M1 MUHEPAIBbHBIX cojieil. OOMeH OeKoB,




VIJIEBOJIOB M JKUPOB B opraHu3me. Perymsimus oOMeHa BEIIECTB U MPEBPAIICHUS
SHepruu. ButaMuHbl 1 UX poib 1 opranusmMa. Hopmel u pesxxum nutanus. Koxa
n e€¢ mnpousBoanbie. Koxa m tepmoperymsiuus. CTpoeHue U (QYHKIHH KOXKH.
3akanuBaHue U ero poib. [IpopunakTuka U nepsas MOMOUIb MPHU TEMJIOBOM U
COJIHEYHOM yJlapax, 0’orax 1 0OMOpOKEHHUIX

7.10

Brinenenue. 3HaueHne BBLICIICHUS. Opranbl BEBIJICIIEHUSI. Oprasbl
MOYEBBIICTUTEILHON CHUCTEMBI, HX CTpoeHHe | GyHKIMH. Perymsmus
Mo4eoOpa3oBaHUs U MoueHncmyckaHus. OpraHbl penpoayKIMH, CTPOCHHE U
¢byuknuu. BayTtpuytpoOHOe pasButue. IlomoBoe cospeBanme. HacnemoBanue
NMpU3HAKOB y uesnoBeka. HacneactBenHble OoNe3HH, WX TOPUYUHBL U
npenynpexaenue. Habop xpoMocoM, MOI0BbIE XPOMOCOMBI, TE€HBI

7.11

Opranbl 4yBCTB W UX 3HaueHHe. AHanuzatopbl. CeHCOpHbIe cucTtembl. a3 u
3penue. OnTtudeckas cucrema riasza. CeruaTka. 3puUTENbHOE BOCHPUATHE. YXO U
ciyx. Crpoenune u (yHKIMU opraHa ciyxa. MexaHu3M pabOThl CIyXOBOTO
aHanmu3aTopa. Opranbl paBHOBECHSI, MBILIIEYHOT'O YyBCTBA, OCS3aHUS, OOOHSHUS U
BKyca. B3anmoaencTere CeHCOPHBIX CUCTEM OpraHu3Ma

7.12

IIcuxuka wu moBeAeHUE uYenoBeka. I[loTpeOHOCTM M MOTHBBI  IOBEICHUS.
PednekropHas teopusi moBeneHus. Bwiciias HepBHas ACATEIBHOCTh YEIOBEKA.
Mexanu3m oOpa3oBaHus yclTOBHBIX pediiekcoB. TopmoxkeHnue. JluHamuueckuit
crepeoturi. Poib ropMOHOB B moBeneHuu. llepBas u BTOpas CUTHAJIbHbIE
cucteMbl. Peub u mbinuienue. [lamsats u BHUMaHue. Dmouuu. MHanBuyaibHbIe
O0COOEHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPaMEHT, XapakTep, OJApEHHOCTH.
Tunel BeICIICl HEPBHOMW JEATEIHHOCTH M TemrepaMmeHTa. OCOOEHHOCTH TICUXHUKHU
yenioBeka. ['uruena gpusmueckoro u yMcTBeHHOro Tpyia. CoH U ero 3HayeHue




YUYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
* buonorusa: 7-#i kmacc: yriyOJeHHBIH YypOBEeHb: Yy4eOHHK; l-¢ wu3maHue
Cymaroxun C. B., I'pomoBa H. II., bensixoBa I'. A. u ap.; moa penakuuei
Cymaroxuna C.B. Axumonepnoe oOuiectBo «M3narensctBo «lIpocBemenue»
* buonorus: 8- knmacc: yriyOJeHHBI ypOBEHb: YUeOHUK: B 2 dHacTsx; 1-e
m3nanue Y. 1: Cymaroxun C. B., I'pomoBa H. I1., bensakosa I'. A. u ap.; nox
penakuueit Cymaroxuna C.B.; Y. 2: Cymaroxun C. B., I'pomoBa H. II.,
3axapoBa H.FO.m ap.; mon penakmuei. Cymatoxuna C.B  AkuuoHepHOe
001I1eCTBO «3narenbcTBO «ITpocenienue»
* buonorus: 9-i1 knacc: yriyOJ€HHbBI ypOBEHb: YYE€OHHUK: B 2 4acTsx; 1-e
m3ganue Cymaroxun C. B., I'pomoBa H. II., Ceprees U.}O. u np.; mon
penakiueit Cymatoxuna C.B. AxknuonepHoe oOmectBo «M3maTenbcTBo

«IIpocseuieHue»

METOJINYECKHUE MATEPUAJIBI IJI51 YUUTEJIA
¢ IudopMaIMOHHO-METOIMYECKOE MTUCHMO 00 OCOOCHHOCTSX MperogaBaHus
yaebHoro npeameta «buonorus» B 2025/2026 yueOHOM TOY
https://edsoo.ru/wp-content/uploads/2025/08/biologiya .pdf



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf

e < JlOoCTHKCHHE METAlpeIMETHBIX pe3yJIbTaTOB B paMKaxX HW3YYCHHS
IPeIMETOB €CTECTBEHHO-HAYYHOTO Oomoka  (OCHOBHOE obriee
oOpa3oBaHHME) : METOJAMYECKHE PEKOMEHIAIMU estestvenno-nauchnyj-
blok 01.pdf

* buonorus (yriryOneHHbll ypoBeHb): Peanuzarus tpedoBanuit ®I'OC

CpeaHEero oOIIero oOpa30BaHHMSA : METOJIWYECKOE II0COOWe I YUIUTEs.

mp _biologiya format-docx 26082023 na-sajt.pdf
Cucrema OIEHKH JOCTHKCHUN TUTAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB
ocBOeHUs yueOHoro mpeamera «buonorus» (5-9 kmnaccel, 0a30BbIi
YPOBEHB): METOUYECKUE PEKOMEHJaIUU. https://edsoo.ru/wp-
content/uploads/2023/10/metodicheskoe-posobie.-biologiya.pdf

® buonorusi (0a3oBbiii ypoBeHb). Peanmzanus PI'OC ocHOBHOTO 0011I€TO
0o0pa3oBaHMUs: METOIUYECKOE nocobue VIS YUHTEIIA.
https://clck.ru/3NSBnV

® JIas1 METOAMYECKOTO COMIPOBOXKACHUS MPO(YUIBHBIX TEXHOIOTUIECKUX

U €CTECTBEHHO-HAay4HbIX KJIAcCOB MOCKOBCKUN  (PUBHKO-TEXHUYECKUU

uHctutytr  (M®TU)  pazpaboran  npoekt «Hayka B peruoHs»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

MeTronuueckre peKOMEHIALNH 110 CO3JaHUI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTECTBEHHO-HAYYHOT0 MPOQUIEH M KJIACCOB C YIiyOJEHHBIM H3y4YE€HUEM
MareMmMaTuk, GU3UKH, XUMHUH, OHOJIOTUM B 00IIe00pa30BaTEIbHBIX
OpraHu3alMsIX C UCHOJIb30BaHUEM HH(PACTPYKTYpPhl, CO3JaHHON B paMKax
HanuoHanbHOro npoekra «OopazoBanue» (KBantopuymsl, IT-kyOb1, Touku
pocTa u Tp.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

Meroanueckue pexkoMeHmanuu. Opranusanus B3anmonenicTsusa “llkoma —
BY3 — npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf

Kontekctable 3amaun. 3ananus Kk yueOHoMy Kypcy «buomnorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

HUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

e bubmuoreka [{OK https://m.edsoo.ru/7f413368

e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5z{94s1190911577
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