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MNOACHUTEJBHASA 3AIINCKA

OO0umas xapakTepucTUKA Kypca

PaGouass mporpamma Kypca BHEYpOYHOW aesTenbHOCTH «lIpakTuueckas
OuoJiorusi: Teopusi W TPAKTUKA» COCTaBlIieHa Il 7—9 KJIacCOB Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUIA:

—  ¢deneparbHOTO  TOCYAApCTBEHHOIO0  00pa3oBaTENIbHOIO  CTaHJapTa
OCHOBHOTO oOmiero oOpa3zoBanusi (yTBEpKIEH NpHKa3oM MuHUCTEpCTBA
npocsemieHust Poccutickoit deaeparuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— (QenepanbHOil  00Opa3oBaTeIbHOM MpPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepxkeHa MpukazoM MuHucTepcTBa npocBeiieHus: Poccuiickoit
®epneparuu oT 18 Masg 2023 r. Ne 370) (manee — ®OIT OOO0).

[Ipu pa3paboTke MpOrpaMMbl HKCIOJIB30BAIUCH CIEAYIONIME HOPMATHUBHBIC
JIOKYMEHTBHI:

— Vka3 Ilpesunenrta Poccuiickoit deneparuu ot 28 despans 2024 r. Ne 145
«O Ctparernu Hay4dHO-TEXHOJIOTHUECKOro pa3BuTus Poccuiickoit deaepanuny;

— KowmmekcHbli  IIaH  MEpPOINPHUATHM MO  IOBBIIICHHID  KAadecTBa
MaTeMaTUYECKOr0 U €CTECTBEHHO-HAYYHOT0 00pa3zoBanus Ha nepuoA a0 2030 roaa
(yrBepxaeH pacnopsbkeHueM llpaButenbctBa Poccuiickoit ®enepauuu ot 19
HOs10ps 2024 1. Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTYyaJnbpHOCTh Kypca BHEYpPOUHOH nearensHocTu «lIpakTrueckas Ouonorus:
TEOpHUs U MPAKTHKA» OOYCIOBJICHA HEOOXOIUMOCTHIO pa3pabOTKH CICIHATBHBIX
nporpaMM OOY4YeHHsI U BOCIIUTAHMS, CIIOCOOCTBYIOIIMX IOBBIIICHUIO KadyecTBa
MaTE€MaTUYeCKOr0 U €CTECTBEHHO-HAYYHOro 00pa3oBaHuUs, B TOM YHCIIE
peaycMaTpUBAIOIINX YITyOIeHHOE U3yuyeHne yueOHoro npeamera «buomgorusy.

[Ipennaraemplii KypC BHEYPOUHOM NEATENBHOCTH HOIOJHSIET U PACIIUPSAET
mporpaMmy Kypca Owojorun 0a30BOro ypoBHA. Peanmuzamusi mporpaMMbl
MO3BOJISICT BBIMTH 32 paMKHU M3y4deHUs] OUOJIOTHU Ha 0a30BOM YpPOBHE, UCIOJIB3YS
GbopMBI, OTIMYHBIE OT YPOYHBIX, W OOECreyuTh OoJiee MOJIHOE M TIIyOOKOe
H3y4eHure OMOJIOTHH.

[Iporpamma Kypca mpelycMaTpUBaeT OpraHU3alUI0  Pa3HOOOPa3HOM
JEeATEIbHOCTH O0YYaloIIMXCs, UX AKTUBHOCTb M CaMOCTOATENBHOCTh, COYETAET
WHIUBUIYAIIbHYI0O M TPYNIOBYIO paboOTy, MNpeanosaraeT MNpakTUYECKYl0 U
HCCJIEIOBATENBCKYIO JI€ATEIBHOCTD.

Ocoboe BHuMaHue B [Iporpamme yzaenseTcsi BBINOJHEHUIO O0y4YarOIIUMUCS
OMOJIOTMUECKOTO IKCIEPUMEHTa — JIa0OpaTOPHBIX M MPAKTUYECKUX padoT, UTo



MO3BOJIUT UM Ha MPAKTUKE U3yYUTh OCOOCHHOCTH CTPOCHUS U (PU3UOJIOTUU KUBBIX
OpraHU3MOB, pAa3BUTh MPAKTUYECKHUE YMEHUS M HAaBBIKM IUIAHUPOBAHUS,
NOJATOTOBKM,  MPOBEACHMS, aHaIM3a W  HMHTEPIpETAlMd  MOJYYSHHBIX
HKCIIEPUMEHTAILHBIX PE3yJIbTaTOB, HAYUYUTHCS MPUMEHATh TEOPETUUECKUE 3HAHUS
JUISL peUIeHUs TMPAKTUYECKUX 3a7ad, B TOM YHCJI€ B JKU3HCHHBIX CHUTYaIIHSX.
Oco3HaHHOE BBIMOJHEHHE OHMOJOTHYECKUX OJKCIEPUMEHTANbHBIX paboT Oyner
C0cOOCTBOBATh MOBBIIICHUIO MOTHUBALMU K M3ydeHHIO Ouosoruu. IIporpammoit
IPEIyCMOTPEHO TaKXe pelIeHHe OWOJOTMYECKHUX 3a7ad paszIUYHbIX THUIIOB U
YPOBHEU CIOKHOCTH, BBIMOJHEHUE TMPOEKTHBIX paboOT, a TakXKe MPOBEJICHUE
BUKTOPUH M OpPraHU3aIusl IUCKYCCHM Ha BaXXHBIE STUYECKUE TEMbl. BBITIOIHEHUIO
HKCIIEPUMEHTA, PEIICHUIO 3a/Jad U MPOBEJACHUIO JIUCKYCCMM U BUKTOPUH
00s3aTeTbHO  JIOJDKHO — TPE/IIECTBOBATh  3HAKOMCTBO  OOYYarOIIMXCS €O
CBSI3aHHBIMH 3JIEMEHTAMHU COJICP>KaHUA.

Kypc BHeypouHoit nestenbHOCTH «lIpakTuyeckass OuoiOTHsS: TEOpPUS H
NPAaKTHKA» MOXET OBITh HWHTEPECEH OOYyYaroIUMCs, KOTOpbhIE TMPOSBISIOT
MO3HABATENIbHBI UHTEPEC K U3YyYEHUIO OMOJIOTUU M, BO3MOXHO, PacCMaTpUBAIOT
BBIOOp Tipodeccun, CBSI3aHHONW C TPUMEHEHHEM OWOJOTHYECKUX 3HAHUU.
OcBoeHHME MpOrpaMMbl  Kypca TOMOXKET OOy4yaroluMcsi TOATOTOBUTHCA K
M3YUYEHUIO OMOJIOTUH Ha yriyosieHHOM ypoBHE B 10—11 knaccax.

Heab 1 3a1aun Kypca

lens IIporpammsl  — oOecneunTs WHAMBUAYAIbHBIE TMOTPEOHOCTH
oOyJarommxcs B HW3YYeHMH OWOJIOTMHM IO BOMPOCaM, BBIXOASAIIMM 3a pPaMKH
0a30BOT0 YPOBHSI.

[Iporpamma  y4YuTBIBa€T  TICHUXOJIOTO-TIEIarOTUYECKHE  OCOOCHHOCTH
COOTBETCTBYIOLLIEH BO3pacTHOM Kareropuu oOydarommxcsi. Ee ocBoeHue
CIIOCOOCTBYET pa3BUTHUIO HWHTEpeca K H3yYeHHIO Owojoruu u  cdepam
JESITEIIbHOCTH, CBSI3aHHBIM C OWMOJIOTHEH, MOTHBAIMM K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOMUIIS M HAIIPABICHHOCTH JATBHEUIIIETO 00yUeHUSI.

N3yyenne Kypca HanmpaBJieHO HA pa3BUTHE Yy 00y4YaIOIIMXCS:

— CHCTEMBI OMOJIOTMYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOM
KapTUHBI MHPa, KaK OCHOBBI JIJI1 TOHUMaHUS TIPOIIECCOB, MPOTEKAIOIINX B KUBOMN
IPUPO/JIE, SKOJOTUYHOTO OTHOILIECHHUS K IPUPOJIE U €€ MHOT000pas3uio;

— HMHTEepeca K NPOAODKEHHIO OOYy4YeHHMs Ha YpPOBHE CpPETHETro OOIIero
oOpa3oBaHus.

B pamkax pemeHusi OCHOBHBIX 3anauy [IporpaMMbl J0J1KHO OBITH
ol0ecme4veHo:

— mnpuobmeHne OoOyJaromMXcsi K CaMOCTOSITENIbHOW TI03HABATEIHLHON U
UCCIIEIOBATENbCKOM 1eATEIBHOCTH, K HAYYHBIM METOaM IMO3HAHUS;



— (opmupoBaHrEe MOTHBAIMA M Pa3BUTHE CIIOCOOHOCTEH K W3YYCHHIO
OHOJIOTHH,

— (QopMupoBaHuE YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUSI OKPYKAIOILIETO
MHUpa, HUCIOJIb3ysl 3HAHUS W OIBIT, IOJYyYEHHbIE MPU H3YyYCHUH OHOJIOTHUH,
OPUMEHATh UX IpPU PEIICHUU MPOoOJEeM B TOBCEIHEBHOM XU3HU H TPYHAOBOH
NEeSATEIbHOCTH;

— OCO3HAaHHME O0YYAIOUTUMUCS IEHHOCTH OWOJIOTMYECKUX 3HAHWUN B KU3HU
YeJI0BEKAa, MTOBBIIIEHUE YPOBHS JKOJIOIMYECKOM KYJIbTYPBI, HEIPUATUE NEUCTBUM,
MIPUHOCAIIUX BPE OKPYKAIOIIEH CPEIE U 3T0POBBIO JIKOJICH;

— IproOpeTeHre 00yUYaroUIMMUCS OIbITa CAMOIIO3HAHNUS, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Mecto Kypca B 00pa3oBaTe/ibHOM Ipolecce

[Iporpamma kypca «lIpakTuueckas OuoNOTHSA: TEOpUS U TMPAKTUKA»
paccuMTaHa Ha peaqu3aluio B TeueHne 102 yyeOHbIX 4acoB B paMKaxX BHEYPOUHOU
nestenbHocTH B 7-9 kiaccax (34 ywaca B 7, 8 u 9 knacce). Kypc mMoxer ObITh
UCIONB30BaH Juisl  oOoramieHuss 0a30BOro Kypca OMOJOTMHM — IPaKTHKO-
OpPUECHTUPOBAHHBIM  COJEpPKAHUEM U AKTUBHBIMM BHUAAMU  JIESITEIBHOCTH
oOydJarommxcs.

[Iporpamma MOXET CTaTh COAECPKATEIBHBIM U METOJIUYECKUM IPUMEPOM ISt
COCTABJICHMSI MeIaroraMyu paboyux MporpamMM.

[Iporpamma kypca BHeypouHO#l AesitenbHOCTH «lIpakThueckass OuosOrHA:
TEOpHUsT W TMPAKTHUKa» HaNpaBlieHa Ha JOCTHXKEHHUE pe3yJIbTaTOB, KOTOPHIE
JOTIONHSIOT U YIIyonsioT chopMyIUpOBaHHBIE B (QeaepaabHON  pabouei
mporpamme 1o yuyeoHomy mnpeamery «buosnorusy» (0a30BbIi ypoBEHB) TpeOOBAHUS
K MPEIMETHBIM PE3yJIbTaTaM.

®opmbl  1EATENBHOCTH OOYyUYaIOIUXCsl MPEeayCMaTpUBAalOT AKTUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT HWHIAUBUIYAIbHYI0O M TPYNIOBYHO padoTy.
CTpyKTypUpOBaHUE TEMAaTHYECKOro IjaHupoBaHus B [Iporpamme cOOTBETCTBYET
NOPSIIKY M3Y4YEHUsl pa3feloB U TeM OMOJIOTMM Ha 0a30BOM YpPOBHE B OCHOBHOM
HIKOJIE U 00ECIeYMBAeT TEM CaMbIM NPEEMCTBEHHOCTh YPOUYHOM M BHEYPOUHOM
nestenpHOCTH. [lpenmaraemeiit B IIporpaMme mnepedeHb 3KCIEPUMEHTAJIbHBIX
UCCJIEIOBAaHUM SIBJIIETCS PEKOMEHIOBAHHBIM, YUUTENb JIEaeT BbIOOP MPOBEACHUS
HKCMEPUMEHTOB M HCCIECJOBAHUNA C YYE€TOM HWHIUBUAYAIbHBIX OCOOCHHOCTEH
oOy4Jarommxcsi, OCHaIleHHUs] KaOUHeTa OMOJIOTHH Y4eOHBIM 000PYI0BaHUEM.

[IpensioxkeHHbIE 3JIEMEHTHI COACPKAHUS U BUIBI AESITEIbHOCTA MOTYT ObITh
KOHKPETU3UPOBAHBl C YYETOM MHJAMBHUAYAJIbHBIX 3alpPOCOB OOYYaIOIIUXCH.
Pacmupenue conxepkaHusi W BHJIOB JIEATEIBHOCTH CBA3aHO C BO3MOXHOCTBIO
BbIOOpA MEIaroroM pa3iUYHBIX BAPUAHTOB YYEOHO-METOIMYECKOT0 00ecredyeHus



Kypca, a TaKXe C CYIIECTBYIOUIMMH YCIOBUSIMU IIKOJIHHOW HH(POPMAIIMOHHO-
00pa30BaTeIbHON CpEIbI.

Jliia 3HakoMcTBa oOyyaromuxcs ¢ NpoeccusiMi, CBA3aHHBIMU C OMOJIOTHEH,
Y MOBBILLIEHUS UX MOTHBALIMU K U3YYEHHUIO OMOJIOTMH PEKOMEHIYETCSl BKIIOUUTD B
IIPOTpaMMy 3KCKYpCHM Ha TMPEANPUATHS, B PETUOHAIBHBIE MY3€H, BY3BL.
CopeprxarenbHble 3JIeMEHTHI [IporpaMMbl MO3BOJISIFOT OPraHW30BaTh HA UX OCHOBE
IIPAKTUYECKYI0 M ITOMCKOBO-MCCIIENOBATENbCKYIO ACATEIBHOCTD, pPE3YyJbTAThI
KOTOPO MOTYT OBITh HCIOJNB30BaHBl TMPU peanu3alud  O0ydYaroIUMUCS
WHMBUAYAIBHBIX IIPOCKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBbHOCTH
«JTPAKTHYECKAS BUOJIOTUA: TEOPUSA U IIPAKTHUKA»

7 KJIACC

Pa3nen 1. BBenenue

[utonorusi — Hayka o kierke. CoBpeMeHHasi KIETOYHAs TeopHusl.
DyKapHOTHBICE M TPOKApUOTHBIE KiIeTKH. Bupycosnorus. IlpaBuia paboTel co
CBETOBBIM MHUKPOCKOTIOM. Mertonuka MIPUTOTOBJICHUS BPEMEHHBIX
MHUKPOIIPETIapaToB.

Ilpakmuuecxas Oeamenvrocms. OCHOBBI MHUKPOCKOIIMU: MPUTOTOBJICHHE
BPEMEHHBIX MpenaparoB U pabdoTa ¢ MUKpockonom. OdopmieHue pe3yiabTaToB
paboOThl C MUKPOCKOIIOM.

Pa3znen 2. bakrepuu u apxeu.

Mukpobuonorus — Hayka O MHUKpoopraHusmax. JKu3HeIeaTelIbHOCTh
Oaxrepuii. [luanobakrepuu, ux poib B mpupoje. Apxeu, uX OTINYUs OT OaKTepuil.
3HaueHue OakTepuil U apxed B MPUPOJIE, IBOJIONUHA U OMOTEOXUMHUYECKUX ITUKIaX.

DKcnepumenmanbHoe u3yyeHue mopgono2uu OaKmepuanrbHulX KIemox u
KOJOHUU bakmepuil.

Paszgesa 3. MHorooopasue 0JHOKJIETOYHBIX IYKAPHOT.

MHuoroo06pa3ue npocteiiux. 3a00jieBaHusl, BEI3bIBAEMbIE OJHOKIECTOUHBIMH,
uX NMpopuIaKTUKA.

OKcnepumenmanbHoe — usydeHue — CMpoeHus U JHCU3HeOesImelbHOCmU
IIpocmetiwiux.

Pewenue  npaxmuueckux 3a0au Ha  y3HaGawue  NPOCMEUWUX  HA
MUKponpenapamax.

Paznen 4. ApxeniacTuaHblie, WJIU «PACTECHUSD)

borannka — Hayka 0 pacTEHUSX.

CoBpemenHas kiaccuukanusa. OcoOEHHOCTH CTPOEHHUS W MHOTrooOpasue
PaCTUTENBHBIX KJIETOK. [IpocThIe U CIIOXKHBIE TKaHU. PacTUTENBHBIA OPraHU3M Kak
€AUHOE LETIOE.

CnopoBble pacTeHusi. AJNBrojiorusi — Hayka O Bojopocisx. Bomopocnu —
HeTakcoHOMuYeckas rpynmna. OCOOEHHOCTHM CTPOCHHS, pPa3MHOXKEHUS U
’KU3HEHHBIX LUKIJIOB BoJopociel. bypsie Bogopociu. VX mojokeHue BHE LapcTBa
pactenun. IlpoucxoxaeHue BBICIIMX PACTEHUHA OT XapOBBIX BOJIOPOCIEH.
MoxoBugnsie. CTpoeHuUE, KU3HEAECATEIbHOCTD, )KU3HEHHbIC IUKIbL. [leueHOUHNKN
u AHTOLIEpPOTOBBIE. [InayHoBUIHBIE. Penykuus rameTodura.
[TanopoTHukOBUAHBIE. CTpOCHUE, )KUZHEHHBIN UK. CEMEHHbBIE PACTEHUS.



DKcnepumenmanbHoe usyueHue Mop@oiocuy U aHamomuy Kiemox, mraueu u
0p2aH08 pacmeHUull pasiuyHblX CUCIEMAMUYEeCKUX Kame2oputl.

Paznen 5. CTtpoeHue u :KU3HEAEATEILHOCTh CEMEHHbBIX PaCTeHU

Kopenb. 3onbl KOpHS. BereraruBHoe pa3smMHOXKEHUE. BumonsmeHeHus
opraHoB pacrenuid. Ilober m mouka. Pa3sHooOpasme moOeros. Jluct. AHatomus
aucta. Ycreuusbli anmapar. Crebens. Knmaccuduxarmsi 1BETKOBBIX pacTEHU.
OTauuuTenbHbIE  TMPU3HAKM  PACTEHHM  pa3HbBIX  CEMEUCTB:  3OHTUYHEIE,
AmapwucoBbie, Opxunnbie. @opmylibl U JHarpaMMbl I[IBETKOB Pa3IMYHBIX
CEMEMUCTB.

IKcnepumenmanvHoe usydenue mopgonosuu, amamomuu u QuuoIo2uU
0pP2aH08 YBEeMK08020 PACMEHUSL.

Pewenue s6pucmuueckux 3aoau.

Paszgeu 6. JxoJiorust pacrenuii. PacteHusi B NpUpPOAHBIX CO001IECTBAX

DKOJIOTMYECKUE TpyNIbl pacteHud. lIpsMoe M KOCBEHHOE BO3JECHCTBUE
OpraHu3MoB Ha pacteHus. Puszocdepa. Mukopuza. 3eleHble YI0O0pEeHHUS.
®dutonenos. buoneno3. Oxocucrema. buopasnoobpazue. Drnopa.Pemenue
CUTYallMOHHBIX 3a7a4.

Pewenue cumyayuonnvix 3a0au.

OKcnepumenmanvHoe — usyueHue  0CoOeHHOCmeU  CMpOeHus:  pacmeHull
DPA3TUUHBIX IKOA02UYECKUX SPYNN.

Pazges 7. PacTuTe/ibHbIA MUP U AeITEJIbHOCTH YeJ0BeKa

Ortanbl  pa3BUTHUS  pacTuTenabHoro wmupa. [lameoboranuka. LleHTpsI
MHOTO00pa3usi U TPOUCXOXKIEHUSI KyJIbTypHBIX pacTteHud mo H.M. Basuioy.
[TponoBosibcTBEHHAsE 0€30macHOCTh U OaHKK ceMsiH. CeleKIUs U OMOTEXHOJIOTHSI.
Pacrenus ropona.

IDKcnepumenmanvbHoe uzyueHue KyabmypHulx pacmeHuil.

8 KIIACC

Pa3znea 1. I'pudbl u rpudonogo0HbIe OPraHu3Mbl

Muxkonorus. I'pynmbsl rpu6oB. CtpoeHue rpruO0B pa3HBIX CUCTEMATHYECKUX
rpynn. Mukopusa. IlnecHeBsie rpubObl. ChemoOHBIE € SJOBUTHIE TPHUOBL.
3uromunetsl. AckomulieTsl. bazunonmunersl. OoMuIleTsl. JIMImanHUKH.

IDKcnepumeHmanipbHoe — U3y4eHue — CMpPOEeHUs,  HCU3HeOesimenbHOCmu U
MHO2000pa3zus 2pub08 u TUUAUHUKOS.

Pa3nea 2. JKuBoTHBIE

3000TUsT — HayKa O KUBOTHBIX. OOIME U CHENUaIbHbIE METOIbI U3yUYCHHUS
#UBOTHBIX. [Ipodeccun, cszaHHble ¢ 30050rHel. OCOOEHHOCTH CTPOCHUSA



KUBOTHOM KJIeTKH. OCOOEHHOCTH KMBOTHBIX TKaHEW. OpraHbl U CHCTEMbI OPTaHOB
*KUBOTHBIX. Popma Tenna. CummeTpusi. PazmMepsl ’KUBOTHBIX.

IKcnepumenmanvbHoe uzyueHue Kiemok U mKkaHeu HCUSOMHbIX.

Pewienue sxcnepumenmanvHulx 3a0ay Ha onpeoenenue muna mKaHu.

Pasnen 3. Ctpoenne u Ku3HeAeSATEJIbHOCTD dKMBOTHOI0 OpPraHu3Ma.

Opranu3MeHHbIl YPOBEHb OPTraHU3ALNM KU3HH.

[Tutanue: HHAOIMTO3 M HK30IUTO3; OCOOCHHOCTH MHUTAHUS IKUBOTHBIX.
JlpixaHue: crnocoObl MONYYEHUs! KUCIOPOJa, AbIXaHUE B Pa3HbIX Cpelax KU3HU.
TpaHcnopT y KMBOTHBIX: IOJIOCTH T€JIa, SBOJIIOLMS IIOJIOCTA Tejla KUBOTHBIX,
CBA3b C CHUCTEMOM TpaHcnopra. BblaenaeHue: OCMOC, THIIBI BBIAEIUTEIBHOU
CUCTEMBI, CBSI3b BBIJICIUTEIBHON CHUCTEMBI C THUIIOM MOJOCTH Tena. Omopa u
JBUKEHUE: THIIPOCTATUYECKHM, HApY X HBIM, BHyTpeHHHI ckenet. [lnaBanue, Oer,
oJIeT. Perynsnns mpoueccoB >KU3HEAESITENbHOCTH: THIIBI HEPBHOW CHCTEMBI Y
JKUBOTHBIX,  TyMoOpajbHasi  peryjanua. Pa3mMHOXeHWME Yy  KHUBOTHBIX:
Pa3IeNbHOIIOIOCTh, HAPTEHOTEHES.

IKCnepumMeHmanvbHoe U3yueHue cmpoenuss U (QYHKYUOHUPOBAHUS OP2AHO8 U
cucmem Op2amo8 HCUGOMHDbIX.

Pewenue sspucmuyeckux 3a0au no meme ovixanue, HePEHAsL U SYMOPATbHASL
pezyaayus.

Pa3znen 4. PazHooOpa3ue :KUBOTHBIX

JIByxcnoiiHple W TpexciouHsle KUBOTHblE. Tum Ilnockume, Kpyrmsie,
Kompuateie wepBu. Tun Mommtocku. Tun Unenucronorume. Tunm Xopnosble.
Pa3noobpa3ue u sBomtornus [1o3BoHOUHBIX KXWMBOTHBIX. Hankiacc Peiowl. Kiace
3eMHOBOAHBIE. AMHUOTHI. [IpecMbikaronuecs. [Ituipl. MiekonuTaromniue.

OJKcnepumenmanvHoe usydeHue BHewHe20 U BHYMPEHHe20  CMpPOeHUs
JHCUBOTNHDBIX.

Pa3nea 5. DBoaronus 1 DKOJOTHSA ’JKHUBOTHBIX

DBoJIOLMS OECTIO3BOHOYHBIX M TO3BOHOYHBIX )KMBOTHBIX. Cpea oOuTanus u
HKOJIOTHYECKasl HUIIA. 3aKOH ONTHUMYMa. 3aKOH JIUMUTHpYolero ¢pakropa. 3akoH
HKOJIOTMYECKON HWHAuWBUAYyalbHOCTH BUIOB. IlpaBuno Aumnnena. IlpaBuio
beprmana. Amanranuu )KUBOTHBIX K cpefie ooutanusd. [lapazutuzm.

DKcnepumeRmanbHoe u3yyeHue IKOI02UYECKUX hakmopos.

Pa3nen 6. JKuBoTHBIE U YeJI0BEK

Benenue mnpombicia  KMBOTHBIX HA  OCHOBE  HAay4yHOro  MOJXOJA.
OpnomamHuBanue kUBOTHBIX. Cenekuus. IItuneBoactBo. KMBOTHOBOACTBO.
JKuBoTHbie-BpeauTeny. CUHAHTPOMHBIE BUJIBI KUBOTHBIX. AJlanTanus >KMBOTHBIX
B YCJIOBUSAX IOpOAa.

Hccneoosanue 63aumooeiicmeus HCusOmHvIX U Yel06eKd.



9 KJIACC

Pa3nexa 1. Beenenune

Cucrema OHOJOTMYECKMX HAyK, U3ydaroumx denoBeka. I[Ipodeccun,
CBSI3aHHBIE C HAyKaMU O yesoBeke. [lepcreKkTHBbl pa3BUTHS 3HAHUN 00 OpraHu3Me
YEJI0BEKA U €T0 CBSA3SX C OKPYXKAIOIIEH CPEION.

Paznen 2. O61mii 0030p KJIETOK M TKAHEN YeI0BeKa

OOMeH BelIeCTB Kak OCHOBa >XHM3HU. OpraHMYecKUEe BEIIECTBA KIIETKH.
Butamunel. ATO®. [{utonorus. Tumnsl TkKaHEN OpraHU3Ma YeI0BEKa.

IKcnepumeHmanvbHoe uzyueHue Kiemku U OUOXUMUYeCKUX npoyeccos 8 Hell.

Pewenue npaxmuueckux 3adau Ha onpeodenrenue muna MKAHU ~HA
MUuKponpenapame.

Paznen 3. HepBHas cucrema

[IpoBoasIMe MyTH COMHHOTO MO3ra. AHAaTOMMS TOJIOBHOTO Mo3ra. L[eHTpsI
COMAaTHYECKOM M BEreTATUBHOM CHUCTEM B LECHTPAIBHOM HEPBHOM CHCTEME.
Pednekropnoe kombuo. Heliponnas cerb. Knaccuduxauum peduexcon. Pomb
uccnenoBannii W.II. IlaBnoBa. @ynkunonanbHble cucteMbl [L.K. AHoxuHa.
Hcnonb3oBanne mpUHIMNA paOOThl HEHWPOHHBIX CETe B HCKYCCTBEHHOM
uHTewiekTe. ['emaTosnnedanuueckuit 6aprep. MeToabl Hccaea0BaHUs MO3TOBOM
AKTUBHOCTHU U CTPOCHUS CTPYKTYP HEPBHOMN CUCTEMBI.

IKcnepumenmanvbHoe uzydeHue HepeHol CUCEMbL.

Paznen 4. CeHcopHbIE CHCTEMBI

Knaccudpuxanus peuentopoB. Dusnmyeckue MW XUMUYECKHUE OCHOBBI
BocripusTusi cBera. CTpoeHue ceTyaTku. MexaHu3M BOCHpUSTHS U 00pabOTKH
3BYKOBBIX BOJIH. CBSI3b LIEHTpA CllyXa U LIEHTPa PEeUH.

IDKCnepumMeHmanbHoe U3yueHue CeHCOPHuIX CUCTEM.

Paznen 5. JHIO0KpUHHAA cHUCTEeMA

MonekynsipHble MeXaHU3Mbl JEHWCTBUST TOPMOHOB Ha KJIETKH-MHIICHHU.
['unoTtanamo-runoduzapuas cuctema. HapyiieHusi, CBS3aHHbBIE C THIO-H
runepyHKIusIMH  TOpMOHOB. [Ipoune opraHbl, BBIICIAIONIME TOPMOHBI.
HccenenoBanne CTpOEHHUS Kele3 YHAOKPUHHON CUCTEMBI.

Pasnen 6. [loBenenue

Pednekc. Ycnousie pediekcel. Lens. Motus. [lorpe6HocTh. Pediekc nenm
no IlaBnoBy. [ImHammueckuit  crepeorun. VmnpuHTHHT. MexaHu3Msl
BO3HUKHOBEHUA dMounii. HeiiporymopaiibHast perymsiius oJIOBOrO MOBEACHUS.

lIpumenenue meopemuueckux 3HaHUli 0 pegiexcax Ha NPaKmuxe.

Paznen 7. OnopHo-aBUrareJbHbINA anmnapat



Koctu. Hapymienusi ctpoeHusi ckeineTHor cuctembl. TpaBmbl. 3a0osieBaHuUs
ONOPHO-ABUTATEIBHOIO anmnapaTra, CBSI3aHHBIE C NPSIMOXOKICHHUEM. MBIIIIIBI.
OcHOBHBIE MBIIIIBI T€JIA YeTOBEKA. ATPOQUS MBIIIL, TPUYKUHBI U JICYECHUE.

IKcnepumeHmanvbHoe uUzyueHue Cmpoenus U QYHKYUOHUPOBAHUS OHOPHO-
08U2AMENLHOU CUCEMBL.

Pasznea 8. KpoBeHocHas u immMdarnyeckas CHCTEMbI

OcoOeHHOCTH CTpOEHUST U (PYHKIIMOHUPOBAHUSA CEPACUYHOM  MBIIIIIHL.
KpoBeHocnass u numdaTtuueckass CHUCTEMBI oOpraHu3Mma. BHyTpeHHss cpena
OopraHu3Ma.

IKcnepumeHmanvHoe usydenue cCmpoenus U pabomvl 0peaHo08 KPOBEHOCHOL
cucmembi.

Paznen 9. UMmmyHHas cuctema

3nauenue padot M.M. Meunukosa, II. Dpauxa no M3y4yeHUI0O UMMYHUTETA.
Bpoxnennsii uMmMyHHTET. [IproOpeTeHHbIE UMMYHUTET. BaKIMHBI U CBIBOPOTKH.
OpraHbl HEHTPAITbHOM UMMYHHOU CUCTEMBI.

Cocmasnenue cxembl 603HUKHOBEHUSI UMMYHHO20 OMeema no ONUCAHUIo.

Paznen 10. JIpixaTeabHasi cucTeMa

BosgyxoHocHele myth u Jerkue. dusnonorus mpouecca  JbIXaHWUS.
Cypdaxrant. Madekmonnbie 00JI€3HU, MEpEIarOIIUecs Yepe3 BO3aAyX, U Mpodre
3a00ieBaHUsl OpraHoB JbIXaHus. BiugHue TaOaKOKypeHHs Ha  OpraHbl
JBIXATENbHON CUCTEMBI.

OKcnepumenmanbHoe — U3yyeHue — CMmpoeHusi U (YHKYUOHUPOBAHUS
ObIXAMENLHOU CUCTNEMDL.

Paszgea 11. IlumeBapuTebHas cucTeMa

@U3MONOTHS THUILEBAPUTEIIBHON CUCTEMBbI. XUMHWYECKUH COCTAB CIIOHBI,
JKEIyIOYHOIO COKa, IOKEIYJOYHOTO COKa, JKEJIYM, COKAa TOHKOM KHIIKH.
Henndexnmonnsle ¥ ayTOMMMYHHbIE 3a00JI€BaHUSI CHUCTEMbI MHUILIEBAPEHUS.
PaccrpoiicTBa mUeBoro noBeACHHUS.

IKcnepumeHmanvHoe uzyueHue Gu3UoI0cUU NULesapeHus..

Pazgnen 12. BpiaeaurtedbHasi cucTeMa®u3nmoIOTHUYECKUE  IPOIIECCHI
dbopmupoBaHUsS BTOpUYHON MOYHM. PoJIb TOYKM B pEryJslMd apTepUaTHLHOTO
naBieHus.  3a0oieBaHUS ~ OpPraHOB ~ MOYEBBIICTUTEIBHOM  CHUCTEMBI,  HX
npenymnpexaenue. MckyccrBennas nouka. Jluanus. TpanciuianTauus NO4KH.

IKcnepumeHmanvbHoe u3yueHue Cmpoenusi 8bl0eaUmelbHOl CUCHEeMbl.

Pa3nea 13. IlosioBast cucrema

MencTtpyanbsHblil k1. HepBHas u ryMmopanbHas peryssius padoThl OpraHoB
noJioBoi cucteMbl. [lnmanupoBaHue OEpPEeMEHHOCTH, METOAbl KOHTpPALEILHUU.
bepemenHocTh 1 nakTanus. 3a00aeBaHus, IEPEAAIOIINECS TTOTOBBIM MTyTEM.



H3yuenue cucmonocuueckux npenapamoe.

Paznen 14. Koxka v ee mpou3BOHbIE

Cnou ommupepmuca. Crnom nepmsl. IlonkokHass JKupoBas —KJeT4aTKa.
[Tpon3BoHBIE KOKU: HOT'TH, BOJOCHL. 3a00JIEBaHUS KOXKH U UX IPEIyNpEKICHUE.
[TpodunakTuka u mepBas MOMOIIb MPU TEIJIOBOM U COJTHEYHOM YZapax, 0’Korax u
0OMOPOKEHUSX.

DKcnepumenmanbHoe UCCie008anue Ca3U CMpOeHUs U OYHKYUL KOXHCU.

Paszneua 15. Ajanranuu opranusMa 4ejioBeKka

Tepmoperymnauus. ['unoragsaMyc Kak LEHTP HEMPOIYMOPAJIbHOM PEryJIsALUU
teruiooOMeHa. [loBenenueckue aganranuu. Afantauuy 4ejloBeKa, €ro OpraHoB U
TKaHEd K HHU3KUM KOHLEHTpalMsAM KUCIopoJa M Trunokcuu. Ilepecrpoiika
MeTaboJiM3Ma KJIETOK B YCIOBUM runokcuu. [lepectpoiika Metaboam3Ma KIETOK B
ycioBusX rojonanusd. [{upkagneie putMmbl. TpeHupoBku. Ponbs  ¢usznueckoi
AKTUBHOCTM B COXPAaHEHHWH 3J0POBbA 4YEJNOBEKA. Ajanranuss K HEBECOMOCTH.
[lepecTpoiiku MeTaboiu3Ma B YCJIOBHUSIX HHU3KOM TpaBUTALMM, NpO(HUIAKTHKA
HEraTUBHBIX ITOCIIEACTBUMN.

Pewenue cumyayuonnvix 3adau.

Pa3znen 16. I'eHeTuka 4esioBeka

Mexannsmbl onpeneneHuss mona. [looBble XpOMOCOMBI U ayTOCOMBI
yenoBeka. Mi3meHunBocTh. MeaunumHcKas reHeThKa. PoJib TEeHETUYECKUX aHAIN30B
IpU TJIAHUPOBAHUM M KOHTPOJIE OEPEMEHHOCTH. DTUYECKHE acCIEKThl BHECEHMS
W3MEHEHHM B TE€HOMBI pAa3JIM4YHBIX OPraHU3MOB, B TOM YHCIE YEJIOBEKa
['eneTnueckass WHXEHEpHUs. ['€HOMHOE pENaKTHpOBAaHHWE. OTHYECKHE aCHEKThI
BHECEHUS U3MEHEHUHN B TEHOMBI PAa3JIMYHBIX OPraHU3MOB, B TOM YHCJIE YEIOBEKA.

IJKcnepumenmanvHoe uzydeHue Hacle0CmMeeHHOCMU U USMEHYUBOCTU.

Pewenue crnoorcnvix cenemuueckux 3aoay Ha pasnvie Gopmbl HACIEO0BAHUSL.

Paznen 17. AaTponorenes

VYHUKaNbHbIE TPU3HAKA TOMUHUI. Bbicokopa3BuThiii Mo3r. CXOICTBO H
pazuuMs YeaoBeKa U YeJIOBEKOOOpa3HbiX 00e3bsH. [lluMman3e kak OJv>Kalimii
YKUBOM POJICTBEHHUK YEJIOBEKA.

DKCnepumMeHmanbHoe u3yueHue 360I0YUOHHbIX USMEHEHUU Yel08eKd.

Pa3znea 18. YesioBek M OKpYysKaomias cpeaa

3aBUCUMOCTh 3/I0POBbSI YEJIOBEKA OT COCTOSIHUS OKPYKAIOIIEeH CpeJibl.
Mukpoknumar Kuiblx noMmemieHuii. duznonorus Tpyna. @akTopel, HapyLIAKOLIUE
3I0POBbE. YKPEIUIEHUE 300pOBbSi. AHTPONOI€HHbIE BO3IACHCTBUS Ha CpENdy.
AHTpOIIOTEHHBI  KPYrOBOPOT. OKOJOTMYECKHME KPHU3UCBI W WX MPUYHHBL.
KonBomtonus oOmiecTBa u npupoasl. PanonanbHoe mpupo0nonb30BaHuE.



DKcnepumeHmanvHoe usyuenue memnepamypsl, KOJIUHecmea KUCIopood U
VeNeKUci020 2a3a 6 Havale u 8 KoHye Ypoka 6 Kabuneme OUOIO2UU NPU NOMOUU
O0aAMyYUKO8.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe 6ocnumanue: TOPAOCTh 3a BKIAJ POCCHHUCKHX W
COBETCKHX YUYEHBIX B Pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH;

2) epadsicoanckoe gocnumarue: TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOU
JESATEIbHOCTH MPU BHITIOJHEHUU UCCIIEIOBAHUM U TPOEKTOB;

3) yeHHOCMU HAYYHO20 NO3HAHUA: OPUEHTAIMs HA COBPEMEHHYIO CUCTEMY
HAyYHBIX TMPEACTABICHUM 00 OCHOBHBIX OMOJOTHYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI35IX 4YEJIOBEKa C MPUPOJON, PA3BUTHE HAYYHOU JHOOO3HATEIHHOCTH,
WHTEpeca K OMOJOTHISCKON HayKe, HABBIKOB UCCIIEIOBATEIBLCKON ACATEIHPHOCTH;

4) ¢hopmuposanue Kyrbmypvl 300p08bsi. OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO U YCTAaHOBKA Ha 37OPOBBIN 00pa3 KU3HU, COOJIOICHNE TIPABHUIT
0e3omacHOCTH, B TOM 4YHCIIE, B TOM UYHCIE COBEPIICHCTBOBAHUE HAaBBIKOB
0e30macHOro MOBEICHUSI B IPUPOTHOMN CPEIIE;

5) mpyooeoe 6ocnumanue: AKTUBHOE YyYacTHE B PEHICHUH MPAKTUYECKUX
3alad  OMOJIOTUYECKOW M  DKOJIOTMUECKOW HANpaBIICHHOCTH, WHTEpPEC K
MPaKTUYECKOMY M3yUEHHIO Mpodecchii, CBI3aHHBIX C OMOJIOTHEN;

6) sKoN02UYeCKOe Bocnumanie.; 0OCO3HAHNE SKOJIOTHIECKHAX TTPOOIeM U IMyTen
WX pCIICHHS; TOTOBHOCTh K Y4YacTHIO B MPAKTHUYCCKOW JIESITCIBHOCTH
HKOJIOTHYECKOM HAMPABIICHHOCTH; IIEHHOCTHOE OTHOIIIEHNE K POTHON TIPUPOJIE.

METANIPEJMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUS

1) Baszosvie nocuyeckue Oeticmeausi:

BBISIBIIATH M XapaKTEPU30BaTh CYIIESCTBCHHBIC IPU3HAKA OHOJIOTHYCCKUX
00BEKTOB;

npemiaraTh KPUTEPHH M BBISIBIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHUS B
paccMmaTpuBaeMbIx (akTax;

BBISIBIIATH ACPUIIUTH WH(DOpPMAIUKU, NaHHBIX, HEOOXOMUMBIX ISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

BBISIBIIAITh TPUYUHHO-CIICJICTBEHHBIE CBSA3M TPH H3YYCHHH OMOJIOTHYECKUX
SIBJICHHH | TIPOIIECCOB, (DOPMYIUPOBATH THITOTE3HI, ICJIaTh BEIBOIBL;

CaMOCTOSITEJIbHO BBIOHMpATh CMOCO0 pelieHus Y4eOHOM OMOJIOrHYeCKOn
3alayu  (CpaBHUBATh HECKOJBKO BAapUAaHTOB peEUIECHUs, BbHIOMpATh HamboJee
MOAXOJSIIINNA C YUETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).

2) baszosvle ucciredosamenbckue 0eucmeust:



IPUMEHATh METOJIbI HAyYHOTO MO3HAHUS KUBBIX OPTaHW3MOB U IPOIIECCOB
Ha SMIMUPUYECKOM U TEOPETHUYECKOM YPOBHSIX B yuyeOHOM MO3HABaTEIbHOU U
UCCJIEI0BATENbCKON NeATEIbHOCTH;

aHAIM3UPOBaTh (PAKTHI, BBISBIATH U (OPMYIUPOBATH POOIIEMY, ONPEICISTh
1eNb U 33J]a4i, COOTBETCTBYIOIINE PEIICHUIO MPOOJIEeMbI; TpeiaraTh TUIIOTE3Y U
OCYILECTBISITh €€ MPOBEPKY; MPOBOJIUTH U3MEPEHUS HEOOXOIUMBIX MapaMETPOB,
BBIUMCJICHHSI, MOJICIUPOBaHNE, HAOIIOACHUS U SKCIEPUMEHTHI, CaMOCTOSTEIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (POpMyIUpPOBaTH OOOOIIEHUS ¥ BBIBOJBI IIO
pe3ysibTaTaM IpPOBEJEHHOTO OIbITAa, HCCIENIOBAaHUS, COCTaBISATh OTYET O
poJieIaHHoM padoTe;

3) Paboma c ungpopmayueti:

OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHUKAX WH(poOpManuu (HAy4dHO-
MOMYJISIpHAsl JUTepaTypa OMOJOTHYECKOTO COJEpKaHUs, CIpPaBOYHBIC MOCOOUS,
pecypcbl MaTEepHETA);

NPUMEHATh PAa3IUYHBIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPH TMOWCKE U
orbope MHQOpPMAMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJI0KEHHOU
yueOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPUEB,;

MPUMEHSTh 3HAKA U CHUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPhI, HUCIOIB30BATh U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJIMUYECKHUE CPEICTBA HATIISTHOCTH.

2. KomMyHHKaTHBHbIC YHUBEPCAJIbHbIC YYeOHbIC 1eiiCTBUA:

nyOIMYHO  BBICTYMaThb C MPE3EHTAMeld  Pe3yslbTaTOB  BBHIMOJTHEHUS
OMOJIOTMYECKOTO  DKCIIEPUMEHTa  (MCCIIEOBATENbCKOM  JIAOOpAaTOPHOM WM
MPaKTUYECKON pabOThI, yueOHOTO IPOEKTA);

IUIAHUPOBAaTh OPraHU3AlMI0 COBMECTHOM pabOThl, OIMpeNesiTh CBOI pOJIb,
pacnpeaenaTh 3aJjaud MeXAy 4WiCHaMH TPYIIIIbI;

BBIMIOJHATh CBOK 4YacTb pPalOThl, KOOPAMHUPOBATh CBOM JEWUCTBUA C
JEHCTBUSMH IPYTUX WICHOB KOMaH/IbI, OMPEEISATh KPUTEPHUH 10 OLIEHKE KauecTBa
BBITIOJIHEHHON paOOThI;

pemaTh BO3HUKAIOIIME MPOOJIEMbI Ha OCHOBE ydeTa OOIIMX WHTEPECOB H
COTJIACOBaHUS MO3UIINIMA, yYaCTBOBATh B 00CYKICHUN, OOMEHE MHEHUSIMH,

«MO3TOBOM HITYpME» U IpYruX (opMax B3auMOJEUCTBUS.

3. PeryasiTuBHbIe YHUBepPCaJIbHbIEe YUeOHbIe AelicCTBUS:

COOTHOCUTH CBOU JICUCTBUSA C IUITAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISAThH
CaMOKOHTPOJIb €SI TEIbHOCTH;

KOPPEKTUPOBATH CBOIO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOIICHKHU.



INPEAMETHBIE PE3YJIBTATDBI

7 KJIIACC

K koniy oOyueHusi B 7 Kjacce HMpeaMETHBIE pe3ylbTaThl W3YUYEHHs Kypca
BHEYpOUHOIl nearenbHOCTH «lIpakTudeckass OWUONOTHS: TEOpPUS U MPAKTUKA»
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

1) xapakrepu3oBaTh pa3Jeiibl OOTaHUKHU, ONIEPUPOBATh 3HAHUSIMH aHATOMMH,
TMCTOJIOTUH U (PU3HOJIOTHH PACTEHUN;

2) mnpuMEHATh OHOJOTMYECKUE TEPMHUHBI W TOHATHS (B TOM 4YHCIIE:
LUTOJIOTHUS], SKOJIOTUSl PACTEHUN, MUKPOOUOJIOTHS, TPOTUCTOJIOTHS, CYIIEpIpyIIa,
pacTuTeabHOE COOOIIECTBO, CIOPOBBIE pPACTEHUS, CEMEHHBIE pACTEHHUs) B
COOTBETCTBHH C IIOCTABJIICHHOM 3a/1aucii;

3) onmchIBaTh OCOOEHHOCTH CTPOSHUS U KUZHEACATEIIbHOCTH PACTUTEIHLHOTO
OpraHu3Ma;

4) paznuuarth BHYTPEHHEE CTPOEHHE OPraHOB PACTEHUN Ha MOINEPEYHbIX U
IPOAOJBHBIX CpE3ax;

5) onuckIBaTh KUBbIE U TepOapHble SK3EMIUIAPbl PACTEHUH IO IMJIaHy, 4acTu
pacTeHUN 10 M300paKEHUsIM, CXEMaM, MOJAENAM, MYJsbKaMm, pelbeHbIM
TabINIAM;

6) XapakTepu30BaTb OCHOBHBIC TPYMIBl OJHOKJIETOYHBIX OPTaHW3MOB U
BBISIBJISITH MEXKIY HUMU DBOJIOIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOpGOPU3NOJIIOTUYECKUE —aJanTaluu
(BUIOM3MEHEHUs OpraHOB) pACTEeHUM K pa3IUMYHbIM YCIOBUSIM OOWUTaHUS,
HaXOJUTb CBSI3U MEXY CTPOCHHUEM OpPIraHa U BBINOIHIEMON UM (PYHKIIHMEH;

8) BBIMOJHATH MPAKTUYECKHUE U JIabopaTopHble padOThl MO Mopdojoruu u
dbusznonornu pacTeHui, CUCTEMATHKE PACTCHMIA, alblOJIOTHH, MHUKOJOTHH U
MUKpPOOHOJIOTHH, B TOM 4YHCIE pPabOTBl C MHUKPOCKOIIOM C TIOCTOSTHHBIMHU
(pukcupoBaHHBIMU) W BpPEMEHHBIMH MHKpOIIpENapaTaMu, HCCIEI0BATEIbCKHUE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U HHCTPYMEHTOB IIU(GPOBOM TabOpaTOpUU;

9) onepupoBaTh 3HAHUSAMHU O MPUYUHAX PACTIPOCTPAHEHHBIX MH(PEKIIMOHHBIX
Oomne3Hel pacTeHHid, TOHUMATh MIPUHITUIIEI OOPHOBI C MATOTEHAMU U BPEAUTEIISIMH
pacTeHu;

10) npuMeHATh MOJIyYEHHBbIE 3HAHUS JJIS BBIPALIUMBAHUS U PA3MHOXKEHUS
KYJIbTYPHBIX PaCTEHUH;

11) craBuTh mpocteiiiiye 6MOI0rMUYECKHE ONBITHI U AKCIIEPUMEHTHI;

12) coOmrogath mpaBuia Oe30macHOro Tpyna mpu padboTe ¢ y4eOHbIM U
71a00paTOPHBIM 00OPYIOBAaHHEM B COOTBETCTBUU C HHCTPYKIIUSIMHU;



13) wucmonb3oBaTh 3HAHUS O TMPHU3HAKAX CEMEIHCTB JABYAOJIBHBIX U
OJTHOJIOJIBHBIX PACTEHUH JJIsl ONIPEAETIEHUS UX CUCTEMATUYECKOTO TOJI0KEHMS,;

14) BBIOENATH CYIIECTBEHHbIE NPU3HAKH CTPOCHUS U JKU3HEAEATEIbHOCTU
pacteHuii, 6akTepuit, apxeil, rpuooB;

15) BBIIBISATH 4epThl MPHUCIOCOOJCHHOCTH PACTeHHM K cpelae OOWTaHuf,
3Ha4YCHHE FKOJOTHUECKUX (PaKTOPOB AJISI PACTEHUH;

16) xapakTepu30BaTh PaCTUTEIbHbBIE COOOIIECTBA;

17) npuBOAUTH MpPUMEPHI KYyJIbTYPHBIX PACTCHHM M MX 3HAYEHUS B KU3HU
4eJI0BEeKa, ONEPUPOBATh

18) moHMMaTh MPUYMHBI BOBHUKHOBEHHUS HKOJIOTMYECKUX MPOOJIEM U 3HATh
MEpPbI OXPaHbl PACTUTEILHOTO MUpa 3EMJIH.

8 KUIACC

K koniy oOyuenusi B 8 Kiacce IMpeaMETHBIE pe3yabTaThl M3YUYCHHs Kypca
BHEYpOuHOIl nearenbHOCTH «lIpakTudeckass OHMONOTHS: TEOpPHUS M TPAKTUKa»
JIOJKHBI OTPaXkaTh COOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

1) ucronb30BaTh 3HAHUS 1O 300JIOTMM M MUKOJIOTMM JJISL CBSI3U C JPYTUMU
HayKaMH U TEXHUKOMU;

2) XapakTepu3OBaTh MPHUHIMIBI KIACCU(PUKALUU KUBOTHBIX, BHJ Kak
OCHOBHYIO CHCTEMATHUECKYIO0 KaTETOPHIO, OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
KUBOTHBIX;

3) nOpuUMEHSATh OWOJIOrMYECKUE TEPMUHBI U TIOHATHS (B TOM YHCIE:
MUKOJIOTHSI, JKOJIOTHS >KUBOTHBIX, JTOJOTHS, TMaJ€0300JI0THS, MapTEHOTEHES,
pediiekc) B COOTBETCTBHH C TIOCTABJICHHOM 3a/1auei;

4) packpbiBaTh 0OOLIME MIPU3HAKU KUBOTHBIX U I'PUOOB, YPOBHU OpPraHU3ALUU
KUBOTHOTO ¥ TPUOHOTO OpPraHu3Ma;

5) cpaBHUBATh KUBOTHBIE TKAHU U OPraHbl )KUBOTHBIX MEXIy COOOM;

6) cCpaBHUBaTh CHUCTEMBbl OpPraHOB MEXIy CO0OM U  ompenensiTh
3aKOHOMEPHOCTH CTPOCHHUS CUCTEM OPTaHOB B 3aBUCHMOCTH OT BBITIONHSAEMOW UMHU
byHKIMY;

7) BBIABIATH NPUYMHHO-CIEJICTBEHHBIE CBSI3M  MEXIY CTPOCHHEM,
KUZHEACIATENILHOCTBIO M cpeAod  OoOWMTaHUS  >KMBOTHBIX  HM3y4aeMbIX
CUCTEMaTUYEeCKUX TPy,

8) BBIMOJHATH NpPAaKTHUYECKHE M JabOpaTopHble pabOThl MO MOP(OIOTHH
rpuboB, 1Mo Mop¢OJIOTMH, AHATOMUHU, (U3HOJOTMM M TOBEIEHUIO >KMBOTHBIX,
UCCIIEIOBATENbCKUE pabOThl B TOM UHUCIE C MCIOJIb30BAaHUEM NPUOOPOB U
MHCTPYMEHTOB LU POBOH J1abopaTopuy;

9) ycraHaBiAMBaTh B3aUMOCBSI3W MEXIy THUIIOM IOJIOCTH Tejla, THUIIOM
KPOBEHOCHOW U BBIAEIUTEIIBHON CUCTEM;



10) packpsiBaTh pojib TPUOOB U KUBOTHBIX B €CTECTBEHHBIX IKOCUCTEMAX U
cooOI1ecTBax;

11) wucnonp3oBaTh METOJAb OWOJIOTMM: MPOBOAUTH HAOMIOJEHUA 3a
YKUBOTHBIMM, OIIMCHIBATH OPraHbl W CUCTEMbI OPTaHOB KWUBOTHBIX, IPOBOIUTH
MpOCTEHIINE OMOJIOTUYECKHUE OTBITHI M IKCIIEPUMEHTHI.

9 KJIACC

K koniy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl W3YUYEHHs Kypca
BHEYpPOUYHOU nestenbHOCTH «lIpakTuueckass OWOJIOTHS: TEOpUs M IMPAKTHKA»
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOLIUXCSl YMEHUIA:

1) xapakTepHu30BaTh HAyKH O YEJIIOBEKE U UX CBA3b C IPYTMMH HayKaMu;

2) OOBSICHATH POJACTBO YEJIOBEYECKUX pac, OCHOBHBIE ATambl U (PAKTOPHI
HBOJIIOLIMY YEJIOBEKA,

3) nOpuUMEHATh OWOJIOTMYECKME TEPMUHBI WU TIOHATHS (B TOM YHCIE:
aHTPOIOJIOTHS, MUKPO(DIOpa, MUKPOOHOM, MUKPOCUMOHMOHT, I'€H, I'€HETUYECKas
WHXEHEpHs1, ONOTEXHOJIOT U, aJliellb, TEHOTHUII, (PEHOTHUII, CKPEIIMBAHUE, MYyTaLlUs,
XpOMOCOMa, T€EHOM) B COOTBETCTBUU C IIOCTABJIICHHOM 3a/1a4eH;

4) 0OpoBOIUTH ONHCAHUE KIIETKU, TKAHW, OPraHOB, CHUCTEM OPraHoOB,
OpraHU3MOB IO BHEITHEMY BHUIY (M300pa)KEHHUIO), CXeMaM;

5) cpaBHUBATh KJIETKH Pa3HbIX TKaHEH, TPy TKAHEW MEXIy COOOM, AenaTh
BBIBO/Ibl HA OCHOBE CPAaBHEHUS,

6) cpaBHMBATh MUTO3 U MEWO3;

7) XapakTepu30BaTh OCHOBHBIE TMOJIOKEHUSI KJIETOYHOW TEOpHH, 3aKOHBI [
Mennens, 3akoH Xapau—BaitnOepra;

8) wuchonb3oBaTh OHOJOTMYECKHME MOJENW JIs aHajlu3a OCOOEHHOCTEH
CTpOoeHMsI U PYHKIMOHUPOBAHUS OPTaHOB U CHCTEM OPraHOB YEJIOBEKA;

9) OOBSCHSTH HEUPOTYMOPAJIbHYIO PETYISALHIO ITPOLIECCOB
YKU3HEIEATeIbHOCTH OpraHu3Ma YeJIOBEeKa;

10) cpaBHUBaTH OE3yCIOBHbBIE U YCIOBHBIE pe(IIEKCHI;

11) pa3nuuath HaclIeACTBEHHbIE M HEHACIEIACTBEHHbIE (MH(PEKIHUOHHBIE,
HenH(DEeKIMoHHbIe) 3a00JeBaHUs  YEJOBEKa, OOBSICHATH 3HAUYCHHUE  MeEp
PO HIIAKTUKY B IPEAYTIPEKICHUH 3a00JICBAaHNN YEITOBEKA,;

12) OOBSICHAT, TNPUYUHBI HACJICACTBEHHBIX 3a00JIEBaHMII  4YeEJIOBEKa,
NPUHLIUAIIBI COBPEMEHHBIX OMOMEIMIIMHCKUX METOJIOB, 3TUKH OWOMEIUIIMHCKUX
HUCCIEeAOBAHUM;

14) pemiath Ka4e€CTBEHHbIE U KOJIMYECTBEHHBIE 33]]a4M, UCIOJIb3Yysl OCHOBHbIE
MOKA3aTeNM 3I0POBbsl YEJIOBEKA, MPOBOAUTh PACUYEThl U OLIEHUBATH IOJIYYEHHbIC
3HAYEHHUS,

15) BnageTh npuemMamMu OKa3aHUs MEPBOU MOMOIIU YEIOBEKY;



16) ucmonbp3oBaTh METOAbl OMOJOTMU TPHU BBHINOJHEHUU MPAKTHUYECKUX U
7a00paTOpHBIX paboT, B TOM YHCJIE pabdOT C WCIOJIB30BAaHHEM MPHOOPOB U
WHCTPYMEHTOB ITU(POBOH JTaOOpaTOPUH, U OOBACHATH UX PE3YJIbTATHI,

17) cobmtomath mpaBuia 0€30MacHOTO TpyJa HpH paboTe ¢ y4eOHBIM U
7a00paTOPHBIM  000PYIOBaHUEM, XUMHUUYECKON TIOCYJIOM B COOTBETCTBUU C
UHCTPYKIUSMU;

18) oOBsicHATH 3HaYeHHE PAaOOT MO pacmudpPOBKE T€HOMOB pPa3IUYHBIX
OpPraHM3MOB, XapaKTepPU30BaTh LIETH U 3a/1a4l OMOMH(POPMATHUKH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM KoanuecTtBo OcHoBHoOE OcHOBHBIE BUIBI (undposbie)
gt NPOrpamMmbl 4acoB cojiepsKaHue AeATeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl

Pa3pnen 1. BBenenne

[{uTosorust — Hayka o

kietke. CoBpemennas ~ CocraBieHHe

KJIETOYHAs TEOPHSL. KOMHUKCOB O

DyKapuOTHBIE U MpaBUJIaxX TEXHUKU

MIPOKAPUOTHBIE 0€30MacHOCTH MPU

KJIETKU. MIPOBEACHUHU

Bupycomnorus. 1a00paTOPHBIX U

Bupycer — MIPAKTUYECKUX

HeKJIeToOYHas ¢popma. pabor.

BupycHbie DKCIEepUMEHTAIBHOE

1.1 Beenenue 3 3a0oneBaHus M3y4YEeHUe: OCHOB

pacTeHHUIA, )KUBOTHBIX, =~ MHKPOCKOIHH:

yesoBeka. MeToibl MIPUTOTOBJIEHUE

HAy4HOTO NMO3HAHUS B BPEMEHHBIX

ouonoruu. [Ipasuia IIpenapaToB U

paboThI CO CBETOBBIM paboTa ¢

MHUKPOCKOIIOM. MHUKPOCKOTIOM;

Bpemennsie n odopmiieHus

IIOCTOSIHHBIE
MHUKpOIpenaparsl.
Metoauka

PE3yNbTAaTOB PaOOTHI
C MUKPOCKOIIOM




MIPUTOTOBJICHUS
BPEMEHHBIX MUKPO-
[pernapaToB

Hroro

Pasznea 2. bakrepuu u apxeun

2.1

bakrepuu u apxen

Muxkpobuonorus —
HayKa o
MHUKPOOPTraHU3MaX.
Ocobennoctu
CTPOCHUS IPOKAPUOT-
HOM KJIETKH.
KuznenearenbHOCTh
OakTepuii:
aBTOTPOQHBIE U
reTepoTpodHbIE,
a’poOHBIE U
aHa’POOHBIE
6aktepun; HopMbl
KJIETOK OaKTepHid,
POCT U pa3sMHOXKEHUE
(cmiopsl GakTepuit).
[{uanoOakTepuu, ux
POJIb B IIPHPOJIE.
Apxeu, uX OTJINYUA
oT bakrepuii.
3HavyeHue OakTepuil u
apxeu B IIpupoJe,
HBOJIIOLUH U
OMOTreOXMMHUYECKUX

Jluckyccust Ha TeMy
«Vcnonp3oBanue
OakTepuil U apxel B
COBPEMEHHOM MUDE.
Hossle criocoOb1».
DKCIIEpUMEHTAIILHOE
M3ydeHHE: METOIO0B
Ne3uHGEKINH 1
CTEepHIIN3aLHH;
MOpGOJIOTHH
OakTepuii Ha
MHUKPOCKOIMMYECKUX
npernaparax;
*KOJIOHUH OakTepuid,
BBIpAIIEHHBIX
METOIOM OCaKICHHS
Ha TOJIOAHOM arape




OUuKJIax

HToro

Pa3nes 3. MHoroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT

3.1

Hroro

MHoroo6pa3He OJHOKJICTOYHBIX

JYKapHOT

MHuoroob6pasue
IIPOCTEUINX: IBIJICHA
3eJeHas,
TpUIIAHOCOMA,
IIMOaus, ame0a
MpoTen U
JIU3EHTEepUTHAsA,
MaJIIpUNHBIN
ILUIA3MOIHI,
uHy30pusi-TyenbKa,
paguoIApuu U
dopamunudepsl,
JTUaTOMEH.
3aboieBaHus,
BBI3bIBACMbIC
OJTHOKJIETOYHBIMH, HX
npodunakTuka

Urpa o
npopUIaKTUKE
3a00JIeBaHUIT,
BBI3BIBAEMBIX
apasuTHYECKUMHU
MPOCTEUILIUMHU.
DKCIepUMEHTAIILHOE
U3YYCHHE:
OJTHOKJIETOYHBIX
OpPraHHU3MOB I10]1
MHUKPOCKOIIOM Ha
BPEMEHHBIX U
(UKCUPOBaHHBIX
MUKpOIpernaparax;
JBUKEHUS U
KOJIMYECTBA
OJITHOKJIETOYHBIX
OpPIraHHU3MOB.
Pemenue
MIPAKTUYECKUX 3aa4

Pa3pnen 4. ApxenJiacTuaHble, HIH «PACTECHUD)

4.1

CrniopoBble pacTeHus

Anbroyiorusi — Hayka
0 BOJOPOCIISX.
Bonopocnu —

IIpoBenenue
UCCIIE0BAHUM:
N3yuenue




HETaKCOHOMUYECKAast
rpynmna. JKu3HeHHbIe
LUKJIBI 3€JIEHBIX,
OypbIX U KpaCHBIX
BOJIOpOCIICH Ha
npumepe
XJIAMHUIOMOHA/TBI,
KJ1a10(OPBI, YIIbBHI,
CIIUPOTHUPBI, Xaphl,
nopupsl.
[IpoucxoxaeHnne
BBICHIMX PACTEHUU OT

XapOBBIX BOJIOPOCIIEH.

[ImayHoBuHbIE.
OcobeHHOCTH
JKM3HEHHOT'O IIMKJIA
rJiayHa
OyJ1aBOBUTHOTO.
Penyknus
rameToura.

Hal'IOpOTHI/IKOBI/I,[[HBIe .

JKU3HEeHHBIN UK
MarnopoTHUKA
[UTOBHUKA
MY>KCKOTO ¥ XBOIIIA
IOJIEBOTO

oco0eHHOCTEH
CTPOCHHMS 3€JICHBIX,
KpPAacCHBIX, XapOBbIX U
OYpBIX BOJOPOCIICH.
Nzyuenue
oco0eHHOCTEH
CTPOCHHS
KYKYIIKAHA JIbHA U
charayma.
N3yuenue
0COOEHHOCTEH
CTPOCHUS IUIayHa
OyJ1aBOBHTHOTO,
XBOII[A [T0JIEBOIO U
UTOBHUKA
MY»XCKOTO

4.2

CeMeHHbIE pacTeHUs

[peBHue ceMeHHbIE
MaroOPOTHUKH.
Pasnoo0Opasue
rOJI0CEMEHHBIX:

DKCIepUMEHTAILHOE
W3YYCHHE:
0COOCHHOCTEH
BHCIITHCT O CTpOGHI/IH




XBOMHBIEC,
CaroBHUKOBBIE,
TMHTKOBBIE,
THETOBBIE. IBETKOBBIE
pacTeHus.
PaznooOpasue
BETKOB. IIBeTenHue.
PasButne Mukpo- u
Meracnop. PaGotsl
C.I'. HaBammna.

BETOK, XBOH, IIIHILICK
U CEMSH XBOMHBIX
(enb, cocHa,
JIMCTBCHHHUIIA),
MOPQOJIOTHHI
[[BETKA; CTPOCHUS
3aBsI3M IIBETKA U
CEMSIIOYKH IO/
MHUKPOCKOIIOM;
CTPOCHHS TUIOJIOB U

JKu3HEeHHBIN UK COIUTOIUN
LIBETKOBBIX PACTCHUI
HToro 10
Pazgen 5. Ctpoenne u )Ku3HeAesATEILHOCTh CEMEHHbBIX PacTeHUi
IIpoBenenue
HCCIICIOBAHMNI:
N3yuenune

5.1

CrtpoeHune pacTUTENBHOTIO OpraHnu3Ma

Paznoobpasue
mooeroB. AHaTOMHS
cTe0s. AHaTOMHUS
JIUCTa. AHATOMHS
kopHs. CTpoeHue
KOPHS Ha MMOMePEYHOM
cpese

Mopdonoruu modera
Ha KUBBIX
pacrenusax. UJIN
N3yuenue
0COOEHHOCTEM
aHaTOMUYECKOTO
CTpOEHHUSI cTe0IIs
TPaBSTHUCTBIX
pacrenui. MJIN
N3yuenue
Mopdonoruu TucTa
Ha J)KUBBIX 00BEKTAX




WM TepOapHbIX

oOpasmax.
IIpoBenenue
HCCIIEA0BAHUM:
Mertoabl
MUKPOKJIOHATBHOTO
KionupoBanue Pa3MHOKEHHUS
pacTeHui. pacTeHui.
MUKpPOKIIOHAIIBHOE [IpakTryeckas
pa3MHOXKEHUE JIeATEIbHOCTD:
pactenuii. ITousa. IIpumeHeHue
BereraruBHoe pa3MHOKEHHE
5.2 N B.B. [lokyuaes, crroco0oB
pacTeHui
paboTHI O MOYBE. BETE€TaTUBHOTO
IInonopoaue nouBsl, Pa3MHOKEHHs HA
ynoOpeHusl. npumepe
ArpoTexHuYecKHe KOMHATHBIX
npuembl. CEBOOOOPOT = pacTeHUH.
CocraBnenue
ceBoobopoTa s
MECTHOCTH
HaXO0JICHUS [ITKOJIbI
OnHOMOIBHBIE U Pemenue 3anau:
JIBYZOJIbHBIE Onpenenenue
pactenusi. CemeiicTBa =~ MNPUHAATIEAKHOCTH K
5.3 Kiaccudukanms BeTKOBBIX JIBYHOTBHBIX: futacey HvBeTKOBHX
30HTUYHBIC, pacTeHui
ceMelncTBa (aBpUCTHUYECKHE
OJTHOJTOJIBHBIX 3a/1a4un). 3anuch

AMMapUuJINCOBBIC,

(bopMyIIbI IBETKA 1O




Hroro

OpXHUJHBIE.
Jukopactyiue u
KYJIbTYpHbIE
MpeJICTaBUTENN
CEMEHCTB, NX
3Ha4Y€HHE B MPUPOJIC
U JUIsI 4eJIOBEKa

SKHBBIM O0OBEKTAM,
KJ1accuukanms
IUIOJIOB HA YKUBBIX
00BEKTax.
Vcranosnenne
B3aUMOCBSI3U MEKIY
CTPOCHUEM
IIBETKOBBIX
pacTeHuil u
CHUCTEMAaTHYECKOM
MIPUHAIC)KHOCTBIO.
[IpoBenenue
HUCCIIEJOBAHUN:
Onpenenenue
IIPEACTABUTENEH
CEMCHCTB

Pa3nes 6. Jxosorus pacrenunii. PacteHusi B IpMpoaHBIX co001IecTBAX

6.1

Dxkonorus pacteHuid. Pactenus B
MIPUPOIHBIX COOOIIECTBAX

DKOJIOTUYECKHE
TPYIIbI pACTEHUN.
Puzocdepa.
Muxkopu3sa. 3eneHsie
yno0peHusl.
buonenos.
Jomunupyromue
BUJIbI PACTCHUM.
PacturennHblie

coobuiectBa. diopa.

B3aumocBs3b

Pemenue 3amau Ha
Hax0JIeHHEe Mep
npopUIAKTUKY U
JICUCHUS
3a00JIcBaHUH
pacTeHui.
[IpoBenenue
HUCCIIeIOBaHMUI:
N3yuenue
ocoOeHHOCTEH
CTPOEHHUs paCTeHUN




Hroro

4

OpTraHU3MOB.
Nudexunonnsie
3a0oJieBaHuUs
pacTeHUii: BUPYCHBIE
(TabayHas MO3anKa),
rpuOKOBBIE
(MyuHHCTas poca,
p’KaBuMHA),
OakTepuaIbHBIC
(MOKpasi THUJIB).
Nmmynurer
pacTeHui.
[Tpodunaktuka u
JIeYeHUe pacTeHUI

Pa3IUYHBIX
AKOJIOTHYECKUX
rpynmn. KCKYpPCUU:
Nzyuenue
¢duToreHo3a
MECTHOCTH

Paszpnen 7. PacTuTebHBIA MUP U JeATEIBLHOCTH Y€JI0BEKA

7.1

PacturenbHbIil MUp U I€ATENBHOCTH
geJIoBEKa

OTarnbl pa3BUTHSA

pacTUTCIbHOTO MUpPA.

JKu3ub pacTenuii B

BOJC, BBIXOJ Ha CyIly,

ATambl Pa3BUTHUS
HAa3eMHBIX PaCTCHUI
OCHOBHBIX
CHCTEeMaTHYSCKUX
rpynn. Puano¢urs.
[TaneoboTanuka.
OKaMEHEIIOCTH,
oTnevarku. «KuBbie
HCKOIIAeMBbIE» CpeIu

Okckypecun: B mapk
U/WJH CKBED IO
M3Y4YEHUIO
0COOEHHOCTEMH
pacturenbHOCTU. B
OMOJIOTUYECKHI
/v
KpaeBeUECKU I
MYy3€H 110 U3YUECHHIO
SBOJIFOLIUU PACTCHUN
Y aHTPOIIOTE€HHOTO
BO3JEHUCTBUS HA
pPaCTUTETBHBINA MUD.




Hroro

COBPEMEHHBIX
pactenuil. LleHTpbl
MHOT000pa3us u
MIPOUCXOKACHUS
KYJIBTYPHBIX
pacrenust mo H.U.
Basunosy. Cenekius
1 OMOTEXHOJIOTHS.
[IponoBonbCTBEHHASA
0e30IMacHOCTh, OaHKH
cemsiH. OcOOeHHOCTH
TOPOJICKOI (JIOPEI.
3aHOCHBIC U
abopuUreHHbIC BUIBL.

IIpoBenenue
HUCCIIEJOBAHUN:
N3ydeHue copToBbIX
0COOEHHOCTEH
KYJbTYPHBIX
pacTeHui.
[IpoekTHas
JIESATCIbHOCTD: YXOJ
3a KOMHATHBEIMH
PACTEHUSIMH.
CocraBiieHHne JUETHI
W3 pacTeHU
OMpEeICIICHHOMN
MECTHOCTH

OBHIEE KOJIMYECTBO YACOB 11O
IHPOI'PAMME

34




8 KVIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB KoanuecTtBo OcHOBHBIE BHBI (undposbie)
OcHoBHOe co/iep:KaHue
n/n U TeM IPOrpaMMbl 4acos AeSITeJIbHOCTH o0pa3oBaTe/ibHbIE
pecypchl
Paszgea 1. I'pudb1 1 rpud0nog00HbIE OPraHU3MbI
[IpoBenenue
Mukosorust — HayKa o rpudax. MCCJICIOBAHMI:

11

I'pu6sb1 1 rpudono100HkIE
OpraHu3Mbl

OCHOBHBIE YEpThI CTPOCHUS Ha
IpuMepe MyKopa, IeHUIUILIA.
OIHOKJIETOUHBIE ACKOMULIETHI —
npoxoxu. [lapasutnueckue
ACKOMHIIETHI — BO30YIUTEIN
CIIOPBIHBHU, TIAPIIH, MYYHUCTOU
pockl. bazuanoMHUIIETHI.
[Tapasutnueckue
0a3uAMOMUIIETHI — TOJIOBHEBBIE,
p’KaBUMHHBIE, HEKOTOPbIE
TpyTOBbIE. MUKOpH3a, e
3HaueHne. OOMULIETHI.
[Tapazutnyeckue 0OMHUIIETHI HA
npumepe GUTOPTOPBHI.
JInmaiinvky. 3HadyeHHne B
MIPUPOJIE U JACATETHHOCTH
yenoBeka. MHaukaTopHas posib
JIMIIAHHUKOB

N3yuenue ctpoenus
IUIECHEBBIX TPUOOB:
MYKOpa U MEHUIIMILIA.
N3yuenue cTpoenus
JUIIAWHUKOB (Ha
repOapHBIX 00pasnax u
MUKpoIpenaparax).
[IpoBenenue
SKCHEPUMEHTAIBHBIX
UCCIIEI0-BaHUM:
W3Yy4YEHUE BIUSHUS
BHEIIHHX ()aKTOPOB Ha
MIPOIIECC PA3MHOKEHUS
JPOXOKEH; OLIEHKA
KavecTBa BO3yXa
MIPULIKOIBHON
TEPPUTOPHUU C
MOMOILIBIO
JUXEHOUHIUKAIUU




Hroro

Paszngea 2. ** )KuBorapre**

OO0u1re u crienualibHbIe Pa3/IeIibl
3oo0mnorun. Ooume u

Urpa «IIpugymait
CHeIUaIbHBIEC METO/IbI M3yUCHHUSI
npodeccuroy.
30050ruu. CBSI3b 300J10THH C
. [IpoekTHas
JIPYTUMU HAyKaMHu, METUITUHON
3oos0orus — HayKa o JeSATEIbHOCTD:
2.1 U CEIbCKUM
SKUBOTHBIX . CocraBiieHue
XO035IICTBOM. 3HAUCHHE .
. PEKOMEH Il 110
300JI0TUYECKUX 3HAHUN JTSI
cOOpY 300JI0TUUECKHUX
gyenoBeka. [Ipodeccun .
KOJUICKITUN
YEJIOBEKA, CBA3AHHBIC C
300J10ruei
Urpa «Onpenenenune
OpPraHOMJIOB KJIETKH IO
WJUTIOCTPALHSM U
MUKpOQOTOrpapusim».
IIpoBencHue
MHorokJieTouHOCTh. TkaHu HCCIIEOBAHUN:
KUBOTHBIX U UX (DYHKIIUH. UccnenoBanue kineTok
Oco6eHHOCTH CTPOEHUS
2.2 Oprasbl ¥ CUCTEMBI OPTAHOB. 10/ MUKPOCKOIIOM Ha

JKUBOTHOU KJIETKU

®dopwma Tena, CAMMETPHS,
pasmepsl Tena )XUBOTHBIX

BPEMEHHBIX
MHKpOIpenaparax.
N3yuenne Tkanein
JKUBOTHEBIX. Perrenne
JKCIIEPUMEHTAIBHBIX
3a71a4 Ha ONPEIECIICHUE
THIIa TKAaHU




Hroro

Paszgen 3. CTpoeHne U Ku3HeAeATEIbHOCTD ;KUBOTHOT0 Opranu3mMa. OpraHnu3MeHHbI YPOBEHb OPraHU3aAUM KU3HU

2

3.1

3.2

3.3

IIuranne Y ) KUBOTHBIX

TpaHCHOPT y JKMBOTHBIX

I[LIXE[HI/IC Y ) KUBOTHBIX

OHJIOIMTO3 U SK30IIUTO3.
KneroyHoe 1 moa0ocTHOE
MUIIEeBapeHNe. DBOJIOIHS
MUIIEBAPUTETHLHON CHCTEMBI.
Oco0eHHOCTH ITUTaHUS
paCTI/ITeJII)HOHI[HI)IX N XUIIHBIX
JKUBOTHBIX

[Tonocrtu Tena: nepBuyHas,
BTOPUYHASI, MUKCOIIEJIb.
@yHKINHU [TOJIOCTH TeNa.
Bo3HuKHOBEHME TPAHCIIOPTHOU
cucteMbl. CBs3b TUTIA
KPOBEHOCHOM CHUCTEMBI M THIIA
IIOJIOCTH TeJa. DBOIIOLUS
KPOBEHOCHOM CHUCTEMBI
IT03BOHOYHBIX

Hcnonws3oBanue Kuciopoaa
KUBOTHBIMU. [uddy3us.
JIpIxanue B BOAHOM, BO3IYIIHOMN
cpene. XKaOpsbl, Tpaxeu, JeTKUE.
OBOJIIONUS NEIXaTeIbHON
CHUCTEMBI Y TTO3BOHOYHBIX

IIpoBencHue
HKCIIEPUMEHTAIBHOTO
UCCIICIOBaHMS:
U3y4eHHEe UTaHUS
aMeOB! 110
MHUKPOCKOIIOM
(BUpTYyaJIbHO WK
peanbHO)

IIpoBenenue
HACCIENOBAHUN:
N3yuenue cTpoenus
SPUTPOLIUTOB JIATYIIKH,
IITUIEL U 9EJIOBEKA O]
MHUKPOCKOIIOM Ha
(bUKCHUpPOBaHHBIX
MUKpOIpenaparax.
N3yuenune ctpoeHus
cepaua
MJICKOITMTAIOIIETO
Pemenne
3BPUCTUYECKHX 3a/1a4
1o TeMe «JIbIXaHue.
IIpoekTHas
JIeSITeIIbHOCTb:
Wsrorosnenue monenu
Honnepca




Ocmoc. OcMmoTrueckoe

IIpoBencHue
JIaBJICHUE. DBOJIOLIMS
. 3KCIEPUMEHTAIBHOTO
BBIICJIUTEIILHON CUCTEMBI Y
UCCJIEI0BAHMS:
3.4 Boigenenue y uUBOTHBIX YKUBOTHBIX, TYJIOBULIHBIE U
U3Y4YEHUE SIBJICHUS
Ta30Bbl€ MOYKU. CBSA3b CTPOCHUS
. 0CMOCa Ha IpUMepe
BBIIEJIUTENILHON CUCTEMBI C
kapTodens
TUIIOM I10JIOCTH T€ja
JleMoHCTpanus cBsA3U
Tunel ckenera: neJMKya,
. OMOJIOTHH B (PU3HKH.
TUAPOCTATUYECKUN CKEJIET,
. 5 IIpoBenenue
HapyKHbIH U BHYTPEHHHI .
UCCJIEJIOBAHUMN:
Ornopa u IBUKEHUE y ckenet. Peruar. PeryaxuHbie
35 N3ydenne XUTHHOBOTO
KUBOTHBIX KOHEYHOCTH. CTpOEHHE MBIIIILL.
HaHIUPS Y PEUHOTO
JIBr>keHue B BOJE, B BO3AYXE, IO
paka. M3yuenune
Bo31yxy. IloxpemHuas cuia. .
CTPOEHHUSI KOCTEMN
Turmsl nonera
HTULBI
Pemrenne 3anay Ha
HEPBHYIO U
Pazgpaxknmocts. [1lepBuyHOCTH PBIYIO
. TYMOPAJIbHYIO
TYMOPAaJIbHOW PEryJsLnu.
. PETYJSALHUIO.
Oco6eHHOCTH SHIOKPUHHOM
IIpoBencHue
perynsuun. OcoOGeHHOCTH
Perymsmus . SKCHEPUMEHTAIBHBIX
HEPBHOU PETYJISALNN. DBOJIOLUSL .
3.6 KHU3HEJEATEIIBHOCTH Y VICCIIEJOBAHUM:

KHNBOTHBIX

HEPBHOM CUCTEMBI Y
0€eCII03BOHOYHBIX. DBOJIOLHS
HEPBHOM CUCTEMBI Y
MM03BOHOYHBIX. be3ycrnoBHbIe 1
YCJIOBHBIE PEIICKCHI

peaxiust uHpY30pHid Ha
COJIb; PEAKIIHs
JIOXJIEBOTO YepBs Ha
pasapakeHue;
M3yYeHUE MMOBEICHUS
COLIMAIIBHBIX




HACEKOMBIX (MypaBbEB,
myen); GopMupoBaHue
ycIOBHOTO peduiekca y
aKBapUYMHBIX PHIOOK

3.7

Hrtoro

Pasmuoxxenue u Pa3BUTHUE
JKHNBOTHBIX

Turbl Pa3BUTHA KUBOTHBIX.
Hacexomele ¢ TTOJIHBIM U
HCIIOJIHBIM Pa3BUTUCM.
’KusoTtHEbIe ¢ IIpsAMbIM
Pa3BUTHEM

IIpoBencHue
UCCIICIOBAHMM:
N3ydenue cTpoeHus
JUYUHKHA HAaCEKOMOTO
Ha IpUMEpPE MYYHOTO
yepss. M3yuyenue
KYKOJIKH 0a004KH

Pa3znen 4. PaznooOpa3ue ;KHBOTHBIX

Tun KuiieyHononocTHEIE.
Pereneparus. Pednexropaoe
noBeqieHue. JKU3HEHHbIN UK

IIpoBenenue
AKCIIEPUMEHTAIbHBIX
HCCIICIOBaHUI:
U3yYEHHUE CTPOCHUS U

4.1 JIByXCIIOMHBIE )KUBOTHBIE KU3HEAESATEIBHOCTU
KumeuHonosocTHeIX Ha
TH/IPBL; U3yUYEHHE
npumMepe CundouIHbIX U PPl 11331
XUMHYECKOI'0 COCTaBa
I'maponaHeIx
CKeJIeTa KOJOHUATIbHBIX
KOPAJUIOBBIX MOJIUIIOB
OO0mwmit TUTaH CTPOCHUS
TPEXCIOWHBIX )KUBOTHBIX.
Hrpa no teme
. [Iporoneppunuu n .
4.2 TpexcnoiiHble KUBOTHBIE «Tpexcnolinbie
MeTaHePpUIUH.
KUBOTHBIE)

[IepBruuHOPOTOCTH U
BTOPUYHOPOTOCTH




4.3

4.4

Tun I1nockue yepsu Tun
Kpyribie uepsu

Tun Konpuareie uepsu

[Tnanapus — cBOOOIHOKUBYIIHIA
IJTIOCKUI YEPBb.
[IpucnocoOeHue mIoCKux
YyepBel K Mapa3uTu3My.
JKu3HeHHbIe HUKIIBI LIUPOKOTO
JICHTENA, CBUHOTO LEMHS U
9XHHOKOKKa. [Ipodunakrrka
3apa)KeHUs Mapa3uTHIeC KUMHU
IJIOCKUMHU yepBsiMu Hemartosl.
JInnbka. JKU3HEHHBIN UK
YEJI0BEUECKOU acKapuibl U
OCTpHIIBI AETCKOM.
[Ipodunaktuka 3apaxeHus
aCKapH1030M M SHTEPOOHO030M

Oco0eHHOCTH CTPOCHUS U
KHU3HEACATCIIbHOCTHU KOJIbYAThIX
yepseil. MHoroob6pasue
KOJIbYAThIX YepBeil

[IpoBenenue
HWCCIIENOBaHUN:
N3yuenue
KU3HEJEATEIIbHOCTH,
BHEIIIHETO U
BHYTPEHHETO CTPOCHUS
MIPECHOBOIHBIX
IJIOCKUX YepBen
CroxeTHas urpa
«IIpodunakrrka
TeJIbMUHTO30B»

IIpoBenenue
HACCIENOBAHUN:
N3yueHne BHYTpEeHHETO
CTPOEHHUS 10K AEBOTO
YepBsl Ha TOTOBBIX
MHUKpOIIpenaparax.
H3ydeHue BHEMIHETO U
BHYTPEHHETO CTPOCHUS
MEUITMHCKON MUSBKH.
N3yuenune ctpoeHus
MHOTOLIETUHKOBBIX
yepseid. [IpoBenenue
SKCHEPUMEHTAIBHOTO
HCCIICIOBAHUS:
U3y4deHue
pedaekTopHOTO




MOBEJICHUS JIOKIEBOTO
4yepBs

Penykuus nenomMuueckoin
MOJIOCTH: IPUIMHBI U

IIpoBencHue
UCCIICIOBAHMM:
N3ydeHue BHEMIHETO U
BHYTPEHHETO CTPOCHHUS
JIBYCTBOPYAaTOT0
MoJuTrocka. M3yuenue
BHEILIHETO U
BHYTPEHHETO CTPOEHUS

45 Tun Momtrocku nocnencTus. PaznooOpasue
OpPIOXOHOTOr0
MOJUTFOCKOB: OpPIOXOHOTHE,
MoJUTIOCKa. M3ydyenue
JIBYCTBOpYATHIE, TOJIOBOHOTHE
BHEIITHETO U
BHYTPEHHET'O CTPOCHUS
T'OJIOBOHOI'OT'O
MoJuttocka. M3yuenue
CTPOEHUS PaKOBUH
MOJUTIOCKOB
OCHOBHBIE TPYTIIIbI HUrpa «Hapucyit
Unenucronorux. Knace HACEKOMOe».
Pakoo6pasnsie. Knace ITocranoska: «Ilo6yapb
ITaykooGpa3nble. Paznoobpazue n4esnoi: 00bACHH, Ky/a
PakooOpa3HbIx 1 JIETETH, C TIOMOILBIO
4.6 Tun Ynenuctonorue [TaykooOpa3ubix. Kiace MYEIMHOTO TaHI[a.

Hacexomslie. buonornueckmit
CMBIC MHOT000pa3us
KOHEYHOCTEH, pOTOBBIX
anmnaparoB, TUIIOB Pa3BUTHS Y
HaceKoMbIX. OCHOBHBIE OTPS/IbI

IIpoBenenue
HCCIEIOBAHNH:
Onpenenenne
MpeACTaBUTENEN
Pa3IUYHBIX OTPSJIOB U




"HacekoMbIX. Conuain-Hble

CEMENCTB HACEKOMBIX C

HAaceKOMbIE. 3HAYCHHE HCII0JIb30BaHUEM
HACEKOMBIX B IIPUPOJIE U JUIs olpeAcIuTeNeH
YeJI0BEKa
IIpoBencHue
UCCIICIOBAHMM:

OO0mwii TUIaH CTPOCHUS

N3ydeHune BHEIIHETO U

4.7 Tun XopaoBeie Xopnosbix. [Toarun BHYTPEHHETO CTPOEHUS
l'onoBoxopaossle. JIaHIIETHUK JAHUETHUKA HA
(bUKCHUpPOBaHHBIX
npernaparax
OOmwmii TIaH CTPOCHUS
[103BOHOYHBIX KUBOTHBIX. BuxTtopuna 06
48 Pa3znoobpaszue u 3Bomronus OTtnenbl HEPBHOM CUCTEMBI. OCHOBHBIX I'pynIax
' [103BOHOYHBIX KUBOTHBIX Ckenet. OCHOBHBIE I'PYIIIIbI [To3BoHOYHBIX
[To3BoHOUHBIX. becuentocTHbIE U | JKUBOTHBIX
YenrocTHOPOThIE
IIpoBencHue
UCCIIEI0BAHMN:
Tune! yerryn poi0. JKabGepHsbiii N3yuenue ckenera
49 Hamcrace PoiGit anmnapar. bokoBas nmuHus. KOCTHBIX U XPAIIEBBIX
Jlyueniepsie u momnacTe-rnepoie pb10. Onpenenenue
pBIOBI. MHOTOOOpa3ue poio BO3pacTa pbld 1o
yemrye. M3yuenue
pa3HooOpasus peio
[Ipennoceuiku BeIXoaa IIpoBenenue
4.10 Ampubun, unu IT03BOHOYHBIX Ha CyIy. HCCIEA0BaHUM:

3eMHOBOIHBIE

Prruaknast koneuHocTh. CKeJIET,
OTIEIbI IT03BOHOYHUKA

H3ydeHue BHEMIHETO U
BHYTPEHHETO CTPOEHUS




411

412

4.13

AMHUOTEL.
[Ipecmpbikaromuecs, uiu
Pentunun

TITnuel

Mnexonuraroniye

3eMHOBO/IHBIX. Paznienenue
kpoBH y Ampubuii (aptepu-
albHBIN KOHYC). Postb
YeJI0CTHOTO amnma-para Jyis
neixanusi. Heorenus y AmpuoOuii

[IpucnocoOnaeHus ) KUBOTHBIX K
YKU3HM Ha cylle. 3apO/IbIIIeBbIC
000JI0YKH 1 UX PYHKIIHH.
I'pynnas knerka. JIBukeHue y
pentwinii. Ta3oBbie MOYKH.
MHuoro- obpasue
[Ipecmbikarommxcs

[Ipucnocobnenue nTui K
nosnery. [lepes. PazButue nepa,
CTpPYKTypa nepreB. Tunel
nepseB. OCOOEHHOCTH B
CTpOoeHHH ckenera. [{eBka,
npsbxka. Kwis. Bo3ayniaeie
MEIIKU U TapaOpOHXU.
MexaHu3M IBOMHOTO JIbIXaHUs.
Crpoenue siina. @opMupoBanue
sineBbIx obonouek. [ToBenenue
¥ MHOTO0Opa3ue NTHI]

dopMUpOBaHUE LIEPCTH.
Crpoenue Bosoca. Tumsl Bosoc.
CanbHble U IOTOBbIE KeJe3bl.
3y6OHast cuctema: CBsi3b 3yOHOU

JSATYIIKA WA TPUTOHA.
N3yudenue ckenera
narymku. M3ydenue
WHAUBHUIYaIbHOTO
pa3BUTHUA
36MHOBOJHOI'O

[IpoBenenue
HACCIENOBAHUN:
N3yueHue BHeLIHETO U
BHYTPEHHETO CTPOEHUS
sepulbl. M3ydenne
CKeJIeTa SIIEPUIIbI

IIpoBenenue
HACCIENOBAHUN:
N3yuenune ckenera
ntuibl. U3ydyenue
BHEIITHETO CTPOCHUS U
IIEPHEBOTO ITOKPOBA
ntull. 3yyenune
CTPOEHHUS stiila NTHLL.
[IpaxTueckas
JESATENBHOCTD:
Ornpenenennie BUAOB
IITHLL 10 TOJI0CaM

Hrpa «Haxopmu
AKHUBOTHOE» (3yOHas
¢dopmymna). [Ipoenenue
HCCIEIOBAHNH:




CUCTEMBI C TUIIOM IMHTAHUS.
OcoOeHHOCTH CTPOCHUS
MUIIEBaPUTEIHHON CUCTEMBI Y
PaCTUTENBHOSTHBIX
MJICKOTUTAIOIINX . AJIbBEOJISIPHOE
neixanue. luagparma.
TynoBHIIIHBIEC TTOYKH U HE(HPOHBI
MiekonuTarImux. OcOOCHHOCTH
HEPBHOM CUCTEMBI
MJICKOTIUTAFOTIIHX.
dopmMupoBaHue TIIALEHTHI.
Oco0eHHOCTH TIIAlleHTaPHOTO
nutanus. Cucrema
miekonurawmux. [lepo3sepu.
Cymuarble MJIEKOIUTAIOIINE.
[lnauenTapubie
miekonurtawome. CoBpeMeHHast
CUCTEMa MJICKOTTUTAFOIIINX

N3yuenune crpoenus
yeperna u 3yOHOH
CUCTEMBI Pa3INnYHbIX
MJIEKOTIUTAIOIIUX.
N3yuenue
pa3zHooOpa3ust
MJIEKOIIUTAIOUX.
N3yuenune crpoenus
CKeJeTa
MJIEKOTIUTAOLIUX

Hroro 19

Pa3nen 5. DBosaouus U IKOJIOTUsl )KUBOTHBIX
DBoIOIHUS OECITO3BOHOYHBIX U OnurcaHue )KUBOTHBIX
[T03BOHOYHBIX )KUBOTHBIX. Cpesla = MPUPOIHBIX 30H 3eMIIH.
0OUTaHMS U IKOJIOTHYECKAast [TpoBenenue
auma. OCHOBHBIC HCCIEIOBAHNH:

DBOJIIOLHS ¥ IKOJIOTHS
5.1 2 3KOJIOTUYECKHUE 3aKOHBI. 3aKOH H3ydenue cocraBa u

JKHUBOTHBIX

onTuMyma. 3aKoH
JUMUTHUPYIOIIETo GaKTopa.
3aKOH 9KOJIOTMYECKOI
WHIUBUAYAIBHOCTH BUIOB.

CTPYKTYPbI
IPUPOHOTO
coobirectBa. Ce30HHBIE
SIBJIEHUS] B KU3HU




Hrtoro

[11aHKTOH, HEKTOH, OEHTOC.
[Ipumepsl aganranuii K
Ha3EMHBIM YCJIOBUSM OOUTAHUSI.
[IpaBuno Annena. [IpaBuiio
beprmana. Ananramuu
JKMUBOTHBIX K [IOYBEHHOM Cpee
obutanus. [Tapazutusm.
DKTONapa3uThl U SHAOMAPA3UTHI

KHUBOTHBIX

Pa3gen 6. JKuBoTHBIE U YeJI0BEK

6.1

JKuBOTHEIE U YEIIOBEK

Benenue npompiciia )KUBOTHBIX
Ha OCHOBE HaY4YHOT'O MOJAX0/1a.
OnomanHBaHUE KUBOTHBIX.
Jukue npeaku ToMaIrHuX
*KuBOTHBIX. Cenekius. [lopoapr.
NckyccTBeHHBIN 0TOOD.
’KuBotHble

CEIIbCKOXO35MCTBEHHBIX YTOJAUM.

IITuneBoacTBo.
’KusotHoBOACTBO. JKNBOTHEIE-
BpPEIUTEH, METOIBI OOPHOBI C
YKUBOTHBIMU-BPEIUTEIISIMU.
CUHaHTPOITHBIE BUIBI
’KUBOTHBIX. AlanTanus
YKUBOTHBIX B YCJIIOBHSIX rOpoja

IIpoBenenue
HACCIENOBAHUN:
N3yueHne HaceKOMBbIX
— BpeauTeneu
CEIIbCKOX03S11CTBEHHBIX
KynbTyp. Habmonenus
3a MTUIAMU B
TOPOJICKOM Cpee.
IIpoBencHue
3KCHEPUMEHTAIIBHOTO
HCCIICAOBAaHMS: OIICHKA
CTETEHU 3arpsi3HCHUS
BOJIbI TIPU TTIOMOIIIN
OMOMHIUKAILIMY, OILlEHKA
CTETEHU 3arps3HCHUS
BO3]lyXa MPU MOMOILHU
OMOMHIUKALINU

Hroro




OBHIEE KOJIMYECTBO
YACOB 110 TIPOT'PAMME

s



9 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/n MPOrpamMmbl

Pa3zgen 1. BBenenue

KoanuecTtBo
4acoB

OcHoOBHOE co/lep:KaHue

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE BUBI
JeATeILHOCTH

11 BBeneunue

Hroro

1

Cucrema OMOJIOIMYECKUX
HayK, H3y4aromux
YeloBeKa: UTONOTHUS,
TUCTOJIOTHS, SMOPUOIIOTHS,
TeHeTHKa, aHTPOIOJIOT S,
aHATOMHUS YeNlOBEKa,
(u3HoNIoTHs YenoBeKa U
JpyTrue MEAUIUHCKNE
Hayku. [Ipodeccun,
CBsI3aHHBIE C HAYKAMH O
yenoseke. [lepcnexkTuBsl
pa3BUTHS 3HAHUI 00
OpraHu3Me YeJIOBEKE U ero
CBSI3X C OKpY’Karomien
cpenoit

Buxkropuna o
OMOJIOTHYECKUX
HayKax

Paznes 2. O01muii 0030p KJIETOK M TKAHEH

OOmen BCIICCTB KaK OCHOBA
JKHM3HHU 4YCJIOBCKA

2.1

Ye€JI0BCKA

XHUMHUYECKOE CTPOCHHE,
0CO0EHHOCTH U (PYHKIIUU
OCJIKOB, JTUIIHJIOB,
YIJIEBOJIOB, HYKJICMHOBBIX

IIpoBencHue
JKCIEPUMEHTAIBHOTO
UCCIIEIOBAHMS:
BIMSHUE (EPMEHTOB




2.2

IMuTonorus

KHCIIOT U
HU3KOMOJIEKYJISIPHBIX
coenuHeHui. ATO —
yHHUBEpCcaIbHas
JHEpreTHYecKas BajaoTa
KJIeTKU. Perymsnus
OEIKOBOTO, YTIIEBOIHOTO,
JMMUATHOTO OOMEHa.
[Ipsimble u oOpaTHbIE CBSI3U
B perynsauuu. Ponb
(hepMEeHTOB U TOPMOHOB B
mporeccax ooMeHa
BeniecTB. Hapymenus
OMOXMMHYECKUX
IIPOLIECCOB B KJIETKE

MHoroo6pa3ue KJIEeTOK U
ux quddepeHnmanus.
DOMOpHOHATBHBIE
CTBOJIOBBIE KJIETKH,
WHTYIITUPOBAHHbBIC
TUTIOPUTIOTEHTHBIE
CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KIIETKH
B3pPOCJIOT0 YEIOBEKA.
KrnerouHble KOHTaKTHI.
MonexynsipHblE OCHOBBI
OTBETa KJICTOK Ha
curHaisl. [Torstue
KJeToyHOU rudenu. JIumur
KJICTOYHEIX JICJICHUH,

MOKENTYTOYHOMN
JKeJle3bl Ha SIMUHBIHI
0eoK.
[IpakTnueckas
JeSITeNIbHOCTD:
Ornpenenenue
ABUTAMHHO30B, TUIIO-
Y TUIIEPBUTAMIHO30B
M0 OMHUCAHUIO

IIpoBenenue
HCCJIEeIOBaHUS:
IIpocmotp
3JIEKTPOHHO-
MHUKPOCKOITUYECKHUX
¢dotorpaduii
MpEInapaToB
CTPOEHUS KJIETKH U
MEXKKIIETOUHBIX
KOHTAaKTOB.
Juckyccust Ha TEMBI:
MEePCIEKTUBBI
TIPUMEHEHHUSI
CTBOJIOBBEIX KJIETOK,
ITHUECKHE




2.3

Tunsl TKaHEH opraHu3Ma
4eJloBeKa

o01iee mpeacTaBIeHUE O
CTapeHHUH Ha KJIIETOYHOM H
MOJIEKYJISIPHO-
OHMOJIOTHYECKOM YPOBHE.
OO611ee MOHATHE O PAKOBOM
TpaHchopManuu KIETOK

XapaKkTepucTuKa u
KJIacCHU(pUKAITIHI
anurtenueB. HepBHas
TKaHb: HEHPOHBI U
Helporiuda. CtpoeHue u
¢busnonorus HeWpoHa.
IloTennman mokos u
MOTCHIINAI JCHCTBUS.
[IpoBeneHue HEPBHOTO
HUMITYJIbCA.
Knaccudpukanus u
MEeXaHU3MBbI PabOTHI
CHHAIICOB.
Helipomenuarops! u ux
peuenTopbl. Mpleunas
TKaHb: CKeJIETHas,
cep/eyHas v TiajKasl.
Crpoenue
COKPaTUTEIBHOTO
anmapara
MONEPEYHOITOIOCATHIX
MbIII. MonekymsipHbie
MEXaHU3MBbI COKpAIEHUS 1
paccnabieHus.

poOIIeMBI

Pemenue
MIPAKTUYECKUX 3a7a4
Ha OIIpEJEIIEHUE
THTIA TKaHW Ha
MHKpoOnpenapare




Hroro

dusznonorus
BO30Y/IMMOCTH U
COKPaTUMOCTH TJIaJIKOHN
MBIIIICYHON TKaHU.
CoeauHuTeIbHAs TKaHb:
CBOMCTBA, pa3jIu4HbIC
THIIBI KIIETOK,
XapaKTEePUCTHKA

MCKKJIICTOYHOI'O BE€IICCTBA.

Knaccudukanms
COEIUMHUTENIBHBIX TKAHEH:
COOCTBEHHO
COEIUMHUTEIILHBIE TKAHH,
TKaHU BHYTPEHHEH Cpe/Ibl,
XpsIIIeBas TKaHb, KOCTHAS

U Ipyrue

Pa3nen 3. HepBHas cucrema

3.1

HepBHas cucrema

[IpoBonsiue mytu
CIIMHHOI'O MO3ra.
AHaTOMMSI TOJIOBHOTO
MO3Ta: TPOI0JATOBATHII
MO3T, CTBOJI MO3Ta,
CPEIHUH,
MIPOMEXKYTOUHBIN,
nepenHuii Mmo3r. Ctpoenue
MO3K€UYKa U KOPBI
OOJIBIINX MOTYIIAPUH.
LlenTpsl coMaTnyecKon u

IIpoBencHue
UCCIICI0OBAHUS:
N3yuenne
TUCTOJIOTMYECKUX
IIpenapaToB OPraHoB
HEpPBHOU CHUCTEMBI.
OpueHTUPOBOYHBII
pedexc kKak
pedrexc cpennero
mosra. [Iposenenue
9KCIIEPUMEHTAILHOTO




BEr€TATUBHOW CUCTEM B
LIEHTPAJIbHON HEPBHOMU
cucreme. PednexkropHoe
koJib110. HeitpoHHas cetb.
Knaccudukammm
pedIeKCoB: MOHO- U
MOJTMCUHANITUYECKHUE,
0e3yCIIOBHBIE, YCIOBHBIC U
npyrue. Poib
nccnepoanuu N.11.
[TaBnoga.
OyHKIHOHATbHbBIE
cuctemsl [1.K. AnoxuHa.
Hcnonb3oBaHue mpuHLIKIIA
paboThl HEHPOHHBIX CETEH
B MCKYCCTBEHHOM
WHTEJUICKTE.
Heliponerenepanuu n
COBPEMEHHBIE METObI UX
JICYCHHUS.
I'emaTosHIEDamuecKuit
6apbep. MeToib1
HCCIIEA0BAHUS MO3TOBOU
AKTUBHOCTH M CTPOCHUS
CTPYKTYpP HEPBHOM
CUCTEMBI:
anekTposHIedanorpadus,
perucTpanusi akTMBHOCTH
Pa3IUYHBIX OTAEIIOB
MO3ra, MarHUTHO-

UCCIICIOBaHMS:
TETITHHT-TECT:
oTpeeieHue
IICHXOMOTOPHBIX
CBOMCTB HEPBHOM
CHCTEMBI;
(dbopmupoBanue
YCIIOBHOTO pediekca
3padka 4eJoBeKa




pe3oHaHcHas ToMorpadus,

KOMITbIOTEpHAs
Tomorpadust

HTroro

Pa3znen 4. CencopHble cucTeMbl
Knaccudpukanus
PELENTOpPOB:
JKCTEPOPELIETTOPHI,
HWHTEPOPEIECTITOPHI, [IpoBencHue
MIPOTIPUOPEIICIITOPHI, AKCTIEPUMEHTAIBHOTO
MeXaHHYECKHE, HCCIIEI0BAHUS:
TEeMIIEpaTypHBIE, onpeneacHue
XAMUYECKHE, OOJIEBLIE U (hoxycHOrO
JIPYTHE PELETTOPHI. paccTostHus

4.1

CeHCopHBbIE CUCTEMBI

dusnyecKue u
XUMHYECKHE OCHOBBI
BOCIPUSITHS CBETA.
CrpoeHnue ceTyarku.
IIpoBenenue u oObpaboTka
3pUTENBHOTO CUTHAJA.
AKKOMOZAIusl.
bunokynsIpHOE 3peHueE.
Hapymenuns 3penns u ux
MpUYUHBL. 3a00J1eBaHUS
r1asa. Mexanusm
BOCTIPUATHS U 00pabOTKH
3BYKOBBIX BOJH. CBS3b
LIEHTpa CcIyXa U IeHTpa
peun. Hapymienus cnyxa u

3JI0pOBOTO Ij1a3a u
NpY HapYyIICHUSX
3peHHs;
OTIpeJIeJIEHUE 30HBI
CJIETIOTO MATHA;
U3y4yeHue paboThl
BECTUOYIISIPHOTO
ammapara npu
MOMOIIH POOBI
PombGepra;
MAJIBIIEHOCOBAS
npoba




X IIPUYHHBI

HToro

Pa3nen 5. JngokpunHas cucrema

Knaccudukamms
peLenTOpOB TOPMOHOB.
MonexyisapHbie
MEXaHN3MBEI JICHCTBHUS
TOPMOHOB Ha KJIETKH-
MUIIEHU. DHAOKPUHHAS
(GyHKIUS TUIIOTaIaMyca.
I'unoranamo-
runodu3apHas CUCTEMA.

IIpoBencHue
UCCIICJOBAHMS:
N3yuenue
TUCTOJIOTMYECKHUX
IIpernapaToB
9HJOKPUHHBIX

5.1 OHJOKpPHUHHAs CUCTEMA Hapyiuenust, cBsizanHble € opraHoB. BukropuHna
THITO- U TUNEP)YHKIUSIMUA Ha OIpeJIeIICHUE
TOPMOHOB. Bujib1 3a00JieBaHUi ITpU
caxapHoro quabera u ux TUIEep- U
ocnoxHenus. Kierounas TUIO(YHKIINU Kelle3
Tepanus B JICYCHUU SHIOKPUHHOU
SHJOKPUHHBIX CUCTEMBI
3aboneBanuil. [Ipoune
OpraHbl, BBIICISIOIINE
TOPMOHBI
Hroro
Pasnen 6. IloBenenue
[Ipocreiie ycioBHbIE IIpoekTHas
6.1 S (T e— peduiekchl. JeATEIbHOCTD:
HNucTpymMenTansHOE U Mexanusm
npyrue Gpopmbl 00ydeHus. BO3HUKHOBEHUS




Henb. MoTus. Pediexc.
[TorpebnocTh. Peduiekc
uenu no [TaBioBy.
JnHaMudeckuii
crepeoturl. IMIpUHTHUHT.
PuKCUpPOBaHHBIE
KOMIUIEKCHI IBUOKEHUU.
KoraurupHble QyHKIHH
HEpPBHOU cucreMsl. Poib
Pa3HBIX OT/IEJIOB
TOJIOBHOTO MO3Ta B

peryisinun HBH)KGHHﬁ, CHa

1 60JpCTBOBAHUS, U
JIPYTUX CIIOKHBIX
poueccoB. MexaHu3Mbl
BO3HUKHOBEHUS YMOILIUH.
HeliporymopanbsHas
pEeryJIsiUs MOJIOBOIO
MOBEACHUS

YCIIOBHOTO peduiekca
(Ha pa3TMYHBIX
npuMepax).
[IpakTnueckas
NeSITeTbHOCTD:
CocraBieHne cXeMbl
0e3yCI0BHOTO
pedekca
(comatnueckoro wiu
BETE€TATUBHOI0) 110
OTHCaHHIO

Hroro

Pa3nes 7. OnopHo-ABUraTe/bLHBIN anmnapar

7.1

Koctn

Hapymenus ctpoenus
CKEJIETHON CHUCTEMBI.
Bo3pacTtHble n3MeHeHus,
octeornopos. TpaBmsl.
3aboneBaHus OMOPHO-
JIBUTATEJIBHOTO anmnapara,
CBSI3aHHBIE C
MPSIMOXOKJICHUEM.

[IpoBenenue
HCCIIEIOBaHMS:
N3yuenne
HapyILIEHUs CKelleTa
10 PEHTT€HOBCKUM
CHUMKaMm




CoBpeMeHHbIe
WHBA3WBHBIC U
HEWUHBA3UBHBIC METOIbI
JICUCHHS: TPOTE3UPOBAHHE
CYCTaBOB U
MCXKIIO3BOHOYHBIX JUCKOB,
HCIIPAaBJICHUC KPUBU3HLI
II03BOHOYHUKA U Ipyrue

Ponb ciunHOrO MO3ra,
MO3K€4YKa U KOPBI
00JIBIIKX MONYIIApUH B
COBEPLICHUH JIBUKEHHUI.
OCHOBHBIE MBIIIIIHI TEJA
yenoBeka. Hanbounee

[IpakTrueckas
JESITENIbHOCTD:
Oxkazanue nepBoi
HOMOIIH NIPU

7.2 MBIILbI 1
pacpoOCTpaHEHHBIETPABMbI =~ MOBPEXICHUU
MBIIIEYHON CUCTEMBI U CKeJIeTa Y MBIIIILI.
METOABbI UX Urpa no okazanuto
npodunaktuku. ATpodus NepBOI MOMOIIHU
MBI, TIPUYUHBI U
JIeYeHUE
Hroro 2
Paszgea 8. KpoBeHocHast u imMparuueckass CHCTEMbI
DIEeKTpOKapaAuOrpaMMa.
pOkap P IIpoBenenue
Hapymmenust paboTsr
Oco0eHHOCTH CTPOCHUS U UCCJIEI0BAHUS:

8.1

(YHKIMOHUPOBAHUS CEPJICUHOM

MBIIIIbI

cepana. 'mnepronnyeckas
00J1e3Hb, cepacuHas
HEJIOCTATOYHOCTb,
aTepOCKIIEPO3 KOPOHAPHBIX

Omnpenenenue a3
CepACYHOTO IMKIIA
o OKT




8.2

8.3

KpoBenocHas u numparudeckas
CHUCTEMBI

BnyTtpenHss cpena opranuzma

COCYyJI0B, HH(APKT
MHOKap/a.
[llynTupoBanue,
aHTUOIUIACTUKA, KJICTOYHAS
Tepamnus U apyrue
COBPEMEHHBIC METO/TBI
JICUCHUS CEPJICTHBIX
00Je3HEeH.
Tpancranramnus cepaua

CrpoeHue CTEHOK COCY/I0B.
CucreMHas peryssnus
apTepUATBHOTO JIABJICHUS
U IPYTHX TapamMeTpoB
KpoBu (6apopeduiexc,
xeMmope(ieKe U TaKk
nanee). AHaToMus
AUM}aTHYecKoil CUCTEMBI:
auMdaTtudeckne cocyasl 1
auM@aTudecKue y3ibl.
[TpuunHbBI NBHKECHUS
KpOBH U JTUMQBI 110
cocynam

MexaHu3Mbl OEPKAHUS
BHYTPEHHEHN Cpelbl
opranusma (romMeocras).
CBs3b BOJIHO-COJIEBOTO
oOMeHa U TKaHEeBOM
AKHUJKOCTH.
JleiikorurapHas hopmyia.

[IpoBenenue
HCCIICI0BaHUS:
N3yuenne
TUCTOJIOTUYECKUX
[IpenapaToB COCYI0B.
IIpoBenenue
JKCIIEPUMEHTAIBLHOTO
HCCIIENOBAHUS:
U3MEpPEHUE
apTepUaAIBLHOIO
JIaBJICHUS U ITyJIbCa

IIpoBencHue
HCCIIEIOBaHMS:
AHanm3 pe3yapTaToB
HCcCIe0BaHUN KPOBU
U MOYH




KpoBeTBopeHue u opranbl
KpoBeTBOpeHus. Mecra
rubeny pa3Iu4HbIX
(hOpMEHHBIX AJIEMEHTOB
kpoBu. [lepenuBanue
I1JIa3MBL,IPUTPOLUTAPHOU
Y TPOMOOLIUTAPHON MacCCHI.
Bydepnas ¢pynkuums
IJ1a3Mbl KpoBU. Paznuunble
(hopMBI reMorII00nHA.
Perynsmus cpoactsa
reMOrJIoOOMHA K KHCIOPOay

Hroro

Pa3znen 9. UmmyHHas cucrema

9.1 NmMMmynHas cucrema

3nauenue pador U.N.
MeunukoBa, [1. Dpnuxa u
JPYTUX YYEHBIX IO
U3YYEHUI0 IMMYHHTETA.
MexaHu3MBbl BpOXKJIEHHOTO
UMMYHUTETA.
ITpuobpereHHbIi
UMMYHUTET:
KJIacCU(PUKALIHS
AUMQOILIMTOB U yyacTue
Pa3HBIX TPYIII
TUMQOIINTOB B
IPUOOPETEHHOM
ummyHutere. [lonsaTus
aHTUTENIa U aHTUTeHA.

[IpoekTHas
JIEeATEIIbHOCTD:
CocTaBICHHE CXEMBI
BO3HUKHOBEHMS
UMMYHHOTO OTBETA.
Pemenne
CUTYAITMOHHBIX 3a/1a4




IIpe3zenranus aHTUreHa.
BakuuHbI U CBIBOPOTKHU.
Opranbl HEHTpaJIbHOU
MMMYHHOH CUCTEMBI.
OrtpunarenbHas u
I0JIOKUTEIIbHAS CENEKLINS
B co3peBanuu T- u B-
auM@onuToB. Peakiumn

TUIICPYYBCTBUTCIBHOCTH, B

TOM YHCJIC aJJIEPTHH.
OCHOBBI
TPaHCIUIAHTOJIOTUH

Hroro

Paznen 10. [IpIxaTebHas cucTEMA

10.1 JpixarenpHas cuctemMa

HocoBsie momocTu.
Hocornotka. Porormorka.
l'oprans. ®usnonorus
rpoiiecca JIbIXaHus, poJib
TJIEBPATBLHOM KUAKOCTH,
nuadparmsl,
MeXpeOEpHBIX U APYTUX
Mbi. Cypdakrar.
OnacThdeckas Tara
nerkux. MHpeKnnoHHbIe
00JIe3HH, TTepeaaroNTuecs
yepe3 BO3/lyX, U Ipoune
3a00JIeBaHUS OPTaHOB
nbIxanus. Biausaue
TaOaKOKYpEHUS Ha OpPraHbI

[IpoBenenue
IKCIEPUMEHTATIHLHOTO
UCCIIEIOBaHMS:
u3MepeHne ooxBara
I'PYJHON KJIETKH B
COCTOSIHUU B0OXa U
BBIJIOXA;
ornpezeneHne
YaCTOTHI JIBIXaHHUS,
BIIMSTHAC Pa3ITMIHBIX
(aKkTOpPOB Ha YACTOTY
JIBIXaHUS;
cniporpadus




JIBIXaTEIbHON CUCTEMBI.
AcTtMa, 00CTPYKTHUBHBIE
3a00JieBaHUs JbIXaTEeIbHOM
CUCTEMBbI

Hroro

Paszgea 11. [IumeBapuresbHasi cucremMa

11.1 [IumeBapuTenbHas cucreMa

dusunonorus
MHAILEBAPUTEILHON
CUCTEMBI: paCIIEIICHUE
O€JIKOB, TUMHIO0B,
YIJI€BOJOB, HYKJIIEMHOBBIX
KHUCJIOT IO/ IEHCTBUEM
(hepMeHTOB,
CEKPETUPYEMBIX Pa3HBIMHU
oT/eIaMu
MHAIEBAPUTEITLHON
cucTeMbl. XUMHAYECKUI
COCTaB CIIIOHBI,
KEITYJJOUHOIO COKa,
MOKENTyI0YHOr0 COKa,
JKEeJTYU, COKa TOHKOM
KUIIKA. Posb KUIIEUHOM
MUKPOQIIOPHI AJIst
YeJI0BEKa.
Heundexumnonnsie n
ayTOMMMYHHBIE
3a00JIeBaHUsI CUCTEMBI
MUILEBAPEHUS.
[Ipenynpexnenue

IIpoBenenue
SKCTIEPUMEHTAIBHOTO
HCCIICAOBAHUS
M3y4YCHUE ACHUCTBUS
CJTFOHBI Ha Kpaxmal;
u3yuyeHue (pepMeHTOB
KelyaKa Ha OesoK
KYPUHOTIO SIMLa;
SMyJIbranus
pacTUTEIHLHOTO
Macna. Juckycenst
«Yto Takoe nuera?»




WHDEKIHA U TUIIEeBHIX

oTpaBieHuid. PaccTpoiicTBa

IIUIICBOTO ITOBEACHUA

Hroro

Pa3gen 12. BoigeauTebHas CHCTEMA

PU3HOIOTNYECKHE
nporecchl HopMUpOBaHHUS
BTOPUYHON MOYM:

dbunpTpanus, IIpoBenenue
peabcopOIus, CeKperus. HCCJICIOBAaHUS:
Posb mouku B perynsauuu N3yuenue
apTepPUAIBLHOIO JIaBJICHUS. THCTOJIOTHYSCKHUX

12.1 BrigenurenbHas cucrema
3aboeBaHus OPraHOB MperapaToB pa3HbIX
MOYCBBIACINTCIIEHOM Y4aCTKOB IMOYKH,
CHCTEMEI, HX MOYCTOYHHKA,
NpeynpexRICHUE. MOYEBOIO MY3bIPsI
HckyccTBeHHas noyka.
[wnanus. TpancnmanTanus
MOYKH

Hroro

Pazgen 13. Ilo1oBas cucremMa

13.1 [TonoBas cucrema

MeHcTpyanbHbBIN HUKIL
HepsHas u rymopanbHas
perymsius padoThl
OpraHoB II0JIOBOM
cuctemsl. [InanupoBanue
OepeMEeHHOCTH, METOIbI
KOHTpALENLNN,

[IpoBenenue
HCCIIEIOBaHMS:
N3yuenne
TUCTOJIOTMYECKUX
IIpEenaparos.
Huckyccus o
I10JIOBOM




Hrtoro

MpeAUMIUIaHTAIIMOHHBIN
CKPUHUHT,
JKCTPaKOPIIOpaIbHOE
OILIOIOTBOPEHUE.

BCpCMCHHOCTB W JJaKTalus.

3aboiieBanus,
MepearoNruecs MoJ0BbIM
IIyTeM

BOCIIUTaHUU

Pa3nen 14. Koxa u ee npousBoHbIe

14.1 Kosxa u ee npon3BoiHbIE

Hroro

Pa3nes 15. Ananranum opraHu3Ma 4ejioBeKa

15.1 AJnantaniui opraHu3Ma 4esioBeKa

Cinou stuaepmuca. Cioun
nepMbl. [Toakoxxuas
JKUPOBasl KJIeTyaTKa.
[Ipon3BoaHBIE KOKHU:
HOT'TH, BOJIOCEI.
3abo0eBaHus KOXKH U UX
MpeaynpexaCHHE.
[Ipodunaktuka u neppas
MOMOIIIb MPU TEMIOBOM U
COJIHEYHOM yJiapax,
0KOTax M 0OMOPOKEHUSIX

TepMmoperynsauus: posib
KOKHU U COCYJIOB.
I'mnoranaMyc kak LEHTp
HEUPOTyMOPaJIbHON
peryisiuu TerIoo0MeHa.

IIpoBenenue
SKCIEPUMEHTATBHOTO
HCCJICTIOBAHUS:
HCCJICIOBAaHUE
THIIBHOM M JIQJIOHHOM
CTOPOHBI KUCTH TIPH
MTOMOIIIN JTYTIBI;
U3y4eHUe
YYBCTBUTEIBHOCTH
Ha Pa3HbIX Y4aCTKax

pyKu

Pemenue 3agau:
oOcyxaeHne

aJalI THBHBIX
MEXaHU3MOB
opranusma. Pemenue




IToBenenueckue
ajanranuu. Ananranuu K
HU3KUM KOHLICHTPALMsIM
KHMCJIOPOZIa ¥ THIIOKCHUHU.
Perynauus norpe6ienus
KHCJIOpO/1a TKaHsMU,
sputponods. [lepecrpoiika
MeTaboIM3Ma KJIETOK B
YCIIOBUY TUIIOKCHUU.
AnanTanuu K HeJOCTaTKy
Pa3IMYHBIX IUTATEJIbHBIX
BELIECTB. DHEPreTUYECKas
(GyHKLMS TTIMKOTeHa B
NIEYECHH U JIMIIHJIOB B
KUpoBou TKaHu. [lopsamok
WCII0JIb30BAaHHUS 3a11acoOB
MIUTATEJIbHBIX BEUIECTB B
opranusme. [Iepecrpoiika
MeTaboIM3Ma KJIETOK B
YCIIOBUSX TOJIOIAHUS.
[npkangHble pUTMBI.
Bnusiaue
MPOJOJIKUTENBHOCTH
CBETOBOI'O JHS Ha
HEWPOTYMOPAIBHYIO
perynsauuo. TpeHupoBKH.
Poinb puznueckoit
AKTUBHOCTH B COXPaHEHUH
3/10pOBbS YEJIOBEKA.
Ananraimy K

CUTYallMOHHBIX 3aJ1a4




Hroro

HEBECOMOCTH.
[Tepectpoliku
MeTabonr3Ma B YCIOBUIX
HU3KOM rpaBUTALIUH,
npoduIaKTUKa
HETaTUBHBIX MMOCIIEICTBUI

Pa3zgen 16. I'eneTnka 4ye10BeKa

MexaHu3Mbl onpeeeHus
noia. Ilonossie
XPOMOCOMBI U ayTOCOMBI
yeJioBeKa. 3a00ieBaHu,
pUMephI 3a00IEBaHUMN.
Memununckas reHeTHKA.
Ponrs remeTngeckux

Hapucyii nuno
Oynyiuiero peOeHka.
Huckyccus o

16.1 I'eneTuka gemoBeka N
AHAJIN30B IIpU BHCIPCHHUU 'CHHOU
IJIaHUPOBAHUN U KOHTPOJIC HWHXXCHCPUHU B )KU3Hb
OepeMeHHOCTH. DTUYECKHE  4YeloBeKa
ACIIeKThl BHECCHUS
W3MEHEHUI B T€HOMBI
Pa3IUYHBIX OPTraHU3MOB, B
TOM YHCJIE YEIOBEKA
Hroro
Pazgean 17. AuTponorenes
YHuKanbHbIC TPU3HAKU [IpoBenenue
171 AnTporioreres romuHug. Pyka, HCCICAOBAHUS:
pUcnocobIeHHAs K CpaBHEHUE KUCTH
H3TOTOBIICHUIO U YeJIoBeKa M




Hroro

IIPUMEHEHHUIO OpYIHUN
Tpyaa. Beicokopa3BuThIi
MO3T: TCHICHIINH B
ABOJIIOLIUN, YHUKAJIbHBIE
4epThl, MOp(oIOoTHUECKHE
ocobenHocTu. CxoJicTBa U
pasnuyus 4eJoBeKa 1
YeII0BEKOOOPA3HBIX
00e3bsH: aHATOMHS,
AMOPHUOJIOTHS, OMOXHMUS,
noBeaeHue. llumianse
Kak OJIVDKaMIIMKI KUBOM
POJICTBEHHUK YEJIOBEKA.
OBOIIOLHUS
YEJI0BEKOOOPa3HbIX
00e3baH

IIPUMATOB.
CpaBHeHue yepena
YyelloBeKa U ueperna
HIMMITaH3€

Pa3nen 18. YesioBek U okpy:kaomas cpeaa

18.1

UYenoBek 1 OKpyKaromas cpeaa

3aBUCUMOCTB 3/I0POBbs
YEJIOBEKa OT COCTOSIHUS
OKpYKaroIlEeH Cpebl.
MUKpOKJIUMAT KUITBIX
nomenieHui. Tpyn
yenoBeka. Ousnosiorus
TpyAa. 310pOBbE YEITOBEKA
Kak coluaibHasi IEHHOCTb.
®akTophl, HApYLIAIOIIKE
310pOBBE: THUIOIUHAMUSI,
KypeHue, yrnorpedieHue

IIpoBencHue
9KCHEPUMEHTAIBLHOTO
UCCIIEIOBaHMS:
oIpesieTIieHne
TEMIIEPATYpPHI,
KOJIMYeCTBa
KHCJIOpoJa 1
YTJIEKHUCIIOTO Ta3a B
Hayase ¥ B KOHIIE
ypoKa B KaOMHeTe
O6uoJIOTUH MpH




Hroro

OBIHIEE KOJIMYECTBO YACOB 110
IHPOI'PAMME

34

QJIKOT0J151, HAPKOTHUKOB,
HecOaTaHCUPOBAHHOE
MATAaHUE, CTPECC.
VYKperuieHue 310pOBbsi.
Kynprypa oTHOLIEHHS K
COOCTBEHHOMY 3/I0pPOBBIO U
3/10pPOBBIO OKPYXKAKOUIHX.
AHTpPOIIOT€HHBIE
BO3JCHCTBUS Ha CpENy.
Hapymenune kpyrosopora
BEIIECTB B Onocdepe.
AHTPOIOTeHHBIN
KpYTr'OBOpOT.
DKOJIOTHYECKUE KPUZHUCHI U
nx npuanHbl. KosBomonus
00111ecTBa U MPUPOIBI.
PammmonansHoE
MIPUPOAONOJIb-30BaHUE.
3HAYEHUE OXPaHBI
OKpPY’Karolle! IPUPOTHON
Cpebl Ul COXpaHEHUS
YeJI0BEYECTBA

MOMOIIU JATYUKOB.
Huckyccus o
palMoOHATIEHOM
UCIIOJIb30BaHUU

pecypcos







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne uudposbie
/i Tema ypoka Beero Konrpoabnbsie IIpakrnyeckue ofpazoBaTeIbHBIE
padoThI padoTsbI pecypest

IMuronorus - Hayka o kieTke. Bupyconorus - 1

HayKa 0 BUpycax

MeTo1bl Hay4yHOTI'O IO3HAHUS B OMOJIOTHH. 1

Mukpockonus

Anbronorust — Hayka o Bojgopocisix. Bogopocinu 1

— HETAKCOHOMMYECKas Ipyma.

OyKapHOTHBIE U IPOKAPUOTHBIE KIIETKH. 1

[{nano6akTepuu, UX poJib B IPUPOJIE.

JKu3HeHHbIe HUKIIBI 3€JIEHBIX, OYPBIX U KPACHBIX

BOZOPOCJIEN Ha MPUMEPE XJIaMUJIOMOHAIBI, 1

KJ1a10(OpPBI, YIIbBbI, CHUPOTUPHI, Xapbl, HOPPHUPHI

[IpouncxoxkaeHne BBICIIAX PACTEHUM OT XapOBBIX 1

BOJIOPOCIIEH.

CpaBHEHHME CTPOEHHUS OpraHU3Ma pacTeHUS MXa U

IIBETKOBOTO pactenus. JlaboparopHas pabota 1

«3yuenmne ocoOeHHOCTEN CTPOCHUS TKaHeH

pacTeHMii Ha TOTOBBIX MUKpPOIIPENapaTax»»

IIponcxoxkaeHne BBICIINX PACTEHUM OT XapOBbIX 1

BOJIOpOCIIECH

CpaBHEHUE CTPOEHHUS OpPraHOB 1

HaHOpOTHI/IKOO6p33HLIX 1 OIBCTKOBBIX paCTCHI/Iﬁ




10

[TnaynoBuanbie. OCOOEHHOCTH )KU3HEHHOTO
LUKJIa [U1ayHa OynaBoBuAHOrO. Penykuns
rameTodura.

11

[Manoportaukwu. [IpakTnyeckas padora
«M3ydyenue ocoOOEHHOCTEH CTPOCHUS
NarnopOTHUKA IIMTOBHUKA MYKCKOTO (Ha KHBBIX
1 TepOapHbIX 00BEKTaX)»

12

I'onocemenHble. BO3HUKHOBEHUE CEMEHU.
OOm1re MpU3HAKH CEMEHHBIX PACTCHUN
[IpakTuueckas padbora «M3yueHue ocoOeHHOCTEN
BHCIIHETO XBOM, HIMIIICK U CEMSIH XBOMHBIX»

13

14

15

16

JIpeBHUE CEMECHHBIE MTATOPOTHHUKH.
PaznooOpasue roinoceMeHHBIX: XBOWHBIC,
CaroBHHUKOBBIC, THHI'KOBBIC, THCTOBBIC.

[[BeTOK Kak OpraH MOJOBOTO Pa3MHOXKEHUS Y
MOKpPBITOCEMEHHBIX pacTeHuil. [IpakTnueckas
pabota «3ydyenre Mmopdooruu nperka (Ha
KUBBIX U PUKCUPOBAaHHBIX 00bekTax). M3yuenune
Pa3HOOOpa3us COIBETUI

WuauBuyanbHOE pa3BUTHE PACTEHUN
ITokpeITOCEMEHHBIX (OHTOTEHE3)

OI[HOJIOJ'II)HI)IG " ABYIOOJIBHBIC PACTCHUS.

17

18

CemeiicTBa ABYAOJIbHBIX: 30HTHUYHBIC

CemeiicTBa OOHOOOJIbHBIX: aMMAapHJIMCOBELIC,
OPXUOHLBIC

19

JlukopacTyiue 1 KyJlbTypHBIE IPEICTABUTEIN
CEMENCTB, X 3HAYEHUE B IIPUPOJIE U IS
4eJI0BEKa




20

[Taneoboranuka

21

22

LleHTpBsl MHOTOOOPA3HsI U IPOUCXOMKACHUS
KYyJIbTYpHBIX pacteHuii o H.W. Basunosy

DKOJIOTHYECKHUe TPyMIbl pacTeHui. Puzocdepa.
Muxkopu3a. 3ei1eHbie yao0opeHus

23

buonenos. JloMuHUpyrONIME BUIbI PACTCHUM.
Pacturenbnrie coobmiectBa. Dnopa.
B3aumMocBs3b oprann3mon

24

KynpTypHBIE pacTeHHs U UX IPOUCXO0XKICHHE.
[IpaxTuueckas padora «M3yuenue
CEJIbCKOXO35MCTBEHHBIX PACTEHUH CBOETO
peruoHa

25

26

27

[Tousa. [Tnogoponue moYBbl. ATPOTEXHUYECKHE
npuemsl. [IpakTnueckas pabora
«Hcnonp3oBanne ArpOTCXHUYCCKUX IIPUCMOB B
¥X04€ 3a KOMHATHBIMHA PACTCHUAMU D>

[TocnencTBus 1eATENbHOCTH YETI0BEKa B
skocucteMax. OXpaHa paCTUTEIBLHOTO MHpa
Jluckyccus 0 KIIOHUPOBAaHUU PACTEHUM,
KJIETOUYHOW NHXEHEPUU KaK COBPEMEHHBIX
TEXHOJIOTUI Pa3MHOXEHUSI paCTCHUN

28

MuxkpoOunosiorus — Hayka 0 MUKpOOpIraHHU3Max.
Oco0eHHOCTH CTPOEHUS MPOKAPUOTHOU KIIETKH.
XKuznenesrenbHocTh 6akTEpUid

29

[{uanoOaktepuu, X poJib B mpupoe. Apxeu, ux
otnuuus oT bakrepuii. 3HaueHune OakTepuil u
apxeil B MPUPOJE, IBOJIOLHHA U
OMOreOXMMHYECKHX IIUKIaxX




30 MHuorooOpasue 1 )KU3HEAEATEIbHOCTh OaKTEepHid 1

31 PacturensHoe coobecTBo. 3HaueHue rpudoB 1
Uit GUTOIIEHO30B

39 IIpakTrnueckas pabora «M3ydyeHue MeTo10B 1
NEe3UH(PEKINN U CTEPUITU3ALIN»
Wudexnumonnsie 3a0601eBaHUs paCTEHUI:

33 BUPYCHBIE, TpUOKOBBIE, OaKTepuaibHble. MUHU- 1
IIPOEKT

34 KBu3-urpa «PacTutenbHbIil MUP U 1€ATEIBHOCTD 1
YEJI0BEKa»

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




8 KVIACC

Ne
n/n

Tema ypoka

OO6mue u crienraIbHBIC Pa3eibl 300JI0THH.
OO6mue u crenraIbHbIe METOIbl U3YUCHUS
3000ruu. CBsI3b 300JI0TUHU C APYTUMH HayKaMH,
MEIUIIMHON U CEJILCKUM XO3SIMCTBOM.

MHuorokiaeTo4HocTh. TkaHH )KUBOTHBIX U UX
¢bynkuu. Oprassl 1 cucTeMsl opraHos. @opma
TeJa, CHMMETPHUS, pa3MepPhI Tella )KUBOTHBIX

3HZ[OIII/ITO3 u 3k300uT03. Kiaerounoe n

ITOJIOCTHOC IMNIICBAPCHUC. 9BOJIIOI_[I/I$I
HI/IHleBapI/ITeJILHOﬁ CUCTCMBEI.

KoanyecTBo 4acos

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Hcnonb30BaHne KUCIOPOA )KUBOTHBIMH.
Huddysus. [Ipixanue B BOIHOM, BO3IYIIHOM
cpene. XKabpsl, Tpaxeu, JETKHE.

[Tonoctu Tena: nepBu4Hasi, BTOpUYHAas,
MuUKcouenb. OyHKIUH MTOJIOCTH Tea.
Bo3HukHOBEHHE TpaHCIIOPTHOM crucTeMbl. CBS3b
THIIAa KPOBEHOCHOM CUCTEMBI U THIIA ITOJIOCTH
Tena.

OcMmoc. OcMoTHUECKOE JaBIICHUE. DBOIIONUA
BBI)IGJ'IHT@J'II:HOﬁ CUCTCMBbI y JKHBOTHBIX,
Ty.J'IOBI/IIIIHI)Ie " TAa30BBIC ITOYKU. CB?ISI) CTpOeHI/Iﬂ
BBIHGHHT@HLHOﬁ CHUCTEMBI C TUIIOM IIOJIOCTHU TEJIa




[IepBUYHOCTH TYMOPAJIBHON PETYIISLIUH.
Oco0GeHHOCTH YHIOKPUHHON PETyIISIUH.
OcoOEHHOCTH HEPBHOM PETYJISAIMH. DBOTFOIUS
HEPBHOW CUCTEMBI y OECTIO3BOHOYHBIX

Tunel pa3BuTus KUBOTHBIX. HacekoMsle ¢
IIOJIHBIM U HEITOJIHBIM pa3BUTHEM. JKUBOTHBIE €
IIPSIMBIM Pa3BUTHEM

10

Munu-npoext «Onopa 1 IBUKEHUE Y
KUBOTHBIX»

Urpa «TpexciaoliHble )KUBOTHBIE)

11

Pereneparus. PeduiekTopHoe noBeieHue.
Kusuenupi nuki KumeyHonosocTHBIX Ha
npumepe Cruudouaubix u ['uaponaHbIx

12

JKW3HEHHBIN IMKIIBI IIMPOKOTO JICHTENA,
CBHMHHOTO LIETIHS U 3XMHOKOKKa. [IpodpunaxTrka
3apaKeHUs NMapa3uTHUYECKUMU KPYTJIbIMH
YEPBIMU.

13

14

OcoOEeHHOCTH CTPOEHUS U KU3HEACATEIbHOCTH
KOJIbYAThIX YepBed. MHOroo0Opasue KoibyaThIX
yepBe

OcHoBHble rpynnsl Yinenucronorux. Kiacce
Pakoo6pa3zubie. Pasnoobpasue PakooOpa3HbIX.

15

Kiacc [Taykoobpa3usie. MHOTOOOpa3ue
ayKooOpa3HbIX.

16

17

OcHOBHBIE OTpAIBI HACEKOMBIX. COlMANIbHBIE
HaceKoMbIe. 3HAUCHNE HACEKOMBIX B TIPUPOJIE U
JUIA YeJIOBEKa

PCI[YKI_[I/ISI LIEJIOMHUYECKOH IMOJIOCTH: IIPpUYIUHBI U




nocieacTBus. PazHooOpa3ue MOJUTIOCKOB:
OpIOXOHOTHE, ABYCTBOPUYATHIE, TOJIOBOHOTHE

18

OO6mwuii uran ctpoeHus [103BOHOYHBIX
AKUBOTHBIX. OT/I€TIbI HEPBHOW CUCTEMBI.
Buytpennuii ckener. OCHOBHBIE I'PYIIIIbI
II03BOHOYHBIX. becuentocTHbie U
YenrocTHOpOTHIE. MUHU-KOH(EPESHITHS

19

20

Tume! yvenryn pe16. XKabepHsriii anmapat. boxoBas
nuHus. Jlyuenepele u gonacrenepble pelObI.

Hpe,[[HOCBIJ'IKI/I BbIX0O/Jla ITIO3BOHOYHLBIX HaA CYIY.
PrlyaxHast KOHEYHOCTD.

21

Ckerert, OTAeIbl TO3BOHOYHUKA 36MHOBOIHBIX.
Pa3znenenuie kpoBu y Am¢pubuii (aprepuanbHblit
KoHyC). Pois "enroctHOrO anmapara s
neixanus. Heorenus y Amouounii

22

[IpucnocoOeHus )KUBOTHBIX K KU3HH Ha CYIIE.
3apopliieBble 000JOUKH U UX PYHKIIUH.
I'pynnas xnerka. JIBUKeHUE y PENTUIIUN.
Ta3oBble TOYKHU

23

[Ipucnocobnenue ntuil k nonety. [epsps.
Passurtne nepa, crpykrypa nepbeB. THITbI
nepbeB. OCOOEHHOCTH B CTPOEHUU CKEJETa.
LeBka, npspxka. Kub

24

Boznymineie Meniku u napabponxu. Mexanusm
JIBOMHOTO Abixanusi. CTpoeHue siua.
dopmupoBaHue SHIEBBIX 000JI0UEK.
MHoroo6pasue nTuif

25

®opmuposanue mepctu. CTpoeHne BoJoca.




Tumnel Boaoc. CalbHBIE U IIOTOBBIC JKCIIC3bI.

26

Oco0OeHHOCTH CTPOCHUS MUIIEBAPUTEIHHOM
CHCTEMBI y PACTUTEIbHOSTHBIX
MJIEKOMTUTAIOMIUX. AJIBEOJISIPHOE JIbIXaHHUE.
Huadparma. TynoBUIIHbBIE TOYKH U HEQPOHBI
mitekonuTamux. Oco6eHHOCTH HEPBHOM
cucTeMbl MileKonuTaommx. PopMupoBanue
rtareHTsl. OCOOCHHOCTH TUIAIICHTApPHOTO
MUTaHUS.

27

Cucrema mitekonuraromux. Ilepso3sepu.
Cymuareie MaekonuTatomue. [lnanenrapasie
MJIEKOITUTAIOLIHE.

28

29

30

Urpa «Pa3znoobpa3ue XOpA0BBIX JKUBOTHBIX)

OBoutoLUs 0€CIIO3BOHOYHBIX U TO3BOHOYHBIX
AKHUBOTHBIX. Cpesia OOMTaHUS U SKOJIOTHYECKast
Huna. OCHOBHBIE DKOJIOTUYECKUE 3aKOHBL. 3aKOH
onTUMyMa. 3aKOH JIMMUTHPYIOLIETO (pakTopa

Munu-kondepeHnus « KuBoTHbIE TPUPOIHBIX
30H 3eMIIN)

31

[IpuMeps! aganTanuii )KUBOTHBIX K YCIOBHUAM
oburtanwus. [lnankTon, HekTOH, 6eHTOC. [IpaBuso
Annena u npaBuio beprmana. Ananranus
KMBOTHBIX K TIOYBEHHOH cpesie OOMTaHusl.
[Tapazutusm.

32

3HaueHue JOMAIIHUX KUBOTHBIX B ) KU3HNU
yenoBeka. JlaboparopHas pabota «Habmronenust
3a NITULIAMHU B TOPOJICKOM cpeniex»

33

Cenexuus. [Toponsl. UckyccTBeHHBIN OTOOD.




JKUBOTHBIE CENBCKOXO35MCTBEHHBIX YOI,
IITuneBoactBo. JKNBOTHOBOICTBO.

34 CI/IHaHTPOHHLIe BUObI J)KUBOTHBIX. AHaHTaHI/ISI

JKUBOTHBIX B YCJIOBUAX Iropoaa

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME

34




9 KJIACC

Ne
n/n

Tema ypoka

CucreMa OMOJIOTHYECKHX HayK, U3y4aromux
YCJI0BCKa

XHUMHYECKOE CTPOEHUE, OCOOEHHOCTH U

¢byHKIIMHM OEIKOB, TUMHI0B, YTIIEBOAOB,
HYKJIEMHOBBIX KUCIIOT

KoanyecTBo 4acos

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTsbI

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHuoroo0pa3ue KIeTOK U uX AuQdepeHIIHaIs.
DOMOpHOHATBHBIE CTBOJIOBBIE KIICTKH,
HHAYOUPOBAHHBIC CTBOJIOBBIC KJICTKH,
CTBOJIOBBIC KJICTKH B3POCIIOTO YEJIOBEKa

Crpoenue u ¢pusnonorus HeripoHa. [lorennman
MOKOSI M moTeHuual aerctus. [Iposenenne
HepBHOro umnyinsca. Knaccuduxanus u
MeXaHHU3Mbl pabOThl CHHAIICOB.
HelipomenuaTtopsl U UX pEeLIENTOPBL.

AHaTOMUS TOJIOBHOT'O MO3Ta: MPOI0ITOBATHIN
MO3T, CTBOJI MO3Ta, CPETHUI, TPOMEKYTOUHBIH,
nepeaHuii Mo3r. CTpoeHne MO3)KEUKa U KOPBI
OOJBIINX MOTYIIAPUH.

[{eHTpbl COMAaTUYECKON U BET€TAaTUBHOM CUCTEM
B LICHTPAJIbHOW HEPBHON CUCTEME.
Pednexroproe komnbio. HeliponHas ceTs.
Knaccudukamnmnm pedaekcoB: MOHO- 1
MOJIMCUHANITHYECKHE, O€3YCIOBHEIE, YCIIOBHBIE U




npyrue. Pous ncenenoanuit M.I1. 11aBnosa.
®yukimonansHbie cuctemsbl [1.K. AHoxuHa

MonekyapHbIe MEXaHU3MBI IEUCTBUSI TOPMOHOB
Ha KJICTKU-MHIIECHU. DHIOKPUHHAS (PYHKIIHS
runoraiamyca. [ unoranamo-runodpusapHas
cucreMa.

10

11

12

BukTopuna Ha onpezenenue 3a6oaeBaHuil npu
THIIEP- U TUIO(YHKINH KeJie3 SHIOKPUHHON
CUCTEMBbI

B03paCTHHe H3MCHCHU, OCTCOIIOPO3. TpaBMLI.
3aboneBaHus OIIOPHO-ABUIaTCIILHOI'O aIlllapaTta,
CBA3aHHBIC C IIPSAMOXOKIACHHUCM. MCTO,I[LI
JICUYCHUA: IPOTE3UPOBAHUC CYCTABOB U
MCIKITO3BOHOYHBIX JUCKOB, UCIIPABJICHUC
KPHUBU3HBI [TIO3BOHOYHUKA U APYTrUC

CBsI3b BOJJHO-COJIEBOTO OOMEHA U TKaHEBOH
xuakocTH. JlefikonurapHas Gpopmyna.
KpoBeTBopenue 1 opranbl KpOBETBOPEHUSI.

[TepenuBanue niaa3msbl, 3pUTPOLIUTAPHON U
TpombonuTapHoi Maccel. bydepHas pyHkius
IU1a3Mbl KpoBH. Paznuunblie GopMbl
reMorjo0nHa. Perynsus cpoacTaa
reMoTrsI00MHA K KUCITIOPOIY

OnexTpokapauorpamma. Hapymenus paGoTsl
cepaua.

13

Crpoenne cTeHOK cocynoB. CuctemHas
peryisuus apTepuaibHOro IaBjIeHUs U IPYTUX
napameTpoB KpoBH (6apopediekc, xemopediaekc
Y TaK jJajee).




14

15

16

Hocosrie nmonoctu. Hocormorka. Pororiorka.
['opTanbs. ®u3noa0rUs mporecca JbIXaHusl, PoJib
MJIEBPAIBHOM KUIKOCTH, AHadparmel,
MexpeOepHbIX U apyrux Mbii. CypdakTaHT.
DnacTHyecKas Tra Jerkux.

Nudexnmonnsie 0one3Hu, epeaaroImecs yepes
BO3/YX, M IPOYHE 3a00JICBaHUSI OPTaHOB
NbIXaHus. BiusiHue TabakoKypeHus Ha OpraHbI
JIBIXaTEIbHON CUCTEMBI. ACTMa, 0OCTPYKTHUBHBIC
3a00JICBaHUS JBIXATEIBHOM CUCTEMBI

Munu-npoext «lIutaTtenbHble BemecTsa i
(OopMHPOBAHUS MBIIIL] YETIOBEKA»

17

DuU3M0NIOTHs NUIIEBAPUTEITBHON CUCTEMBI:
pacuieruieHre 0eIKoB, JTUMUIO0B, YTIJIEBOIOB,
HYKJIEUHOBBIX KHUCIIOT MO/ IECTBUEM
(bhepMEHTOB, CEKPETUPYEMBIX Pa3HBIMH OTACIIAMU
MULLEBAPUTEILHON CUCTEMBI.

18

XUMUYECKUN COCTAB CIIFOHBI, KETYTOYHOTO
COKa, OJIPKEITYTOYHOTI'0 COKa, JKEIT4H, COKA
TOHKOM KHUILIKH. Ponb KUIIeYHONH MUKPOQIIOPHI
JUISL 4EJIOBEKA.

19

HewnndexnuoHHble 1 ayTONMMYHHBIE
3a00JIeBaHUS CUCTEMBI TUIIIEBAPEHUSI.
[Ipenymnpexnaenre HHGEKIMI 1 MAIIEBBIX
oTpaBiieHHH. PaccTpoiicTBa munieBoro
TIOBEICHHSI

20

21

Munu-koHdpepeHuus «3HaueHne BUTAMUHOB IS
MMMYHHTETA YEJIOBEKa»

Crnou snmmaepmuca. Cinou nepmsl. IlonkoxHas




JKHUpOBasd KJICTYATKA.

22

23

[TpodunakTuka u neppas IOMOIb IPU TEIIOBOM
Y COJTHEYHOM YZapax, 0)Korax U 00MOPOKEHHUIX

MI/IHI/I'HpOGKTH «3a00JIeBaHUSA KOXKH U T€HETHKA
YCJIIO0BCKa»

24

du3HoIOrHYecKre MPoEecChl POPMUPOBAHHUS
BTOPUYHON MOYH: (puibTpanus, peadcopOrs,
CEKpELHSL.

25

26

27

28

29

MeHctpyanbHblil nukI. HepBHas u ryMopasibHas
peryisius paboThl OpraHOB MOJIOBOI CUCTEMBI.

OnpeneneHye reHa 1 ajuielis, F’eHOTUna u
¢denoruna. [loHsITHE TOMO- M TETEPO3UTOTHI.
3akonbsl Menpeins. BzauMmoeiicTBie ayienei.
MoHOTeHHbBIE U TTOJIUTEHHBIC PU3HAKU

HJ'IaHI/IpOBaHI/IC 6epCMeHHOCTI/I, MCTOAbI
KOHTpalCluun, nmpea WMIIJIaHTAlMOHHBIN
CKPUHUHT, SKCTPAKOPIIOPAJIEHOC
OIIJIOAOTBOPCHUC. BepeMeHHOCTB W JJaKTalus.

duznyeckue 1 XUMUUYECKHE OCHOBBI BOCTIPUSATHUS
ceeta. Ctpoenue cetyarku. [IpoBenenne u
00paboTKa 3pUTEIBHOTO CUTHATA. AKKOMOAIIMSL.
bunoxkynspHoe 3penue. Hapymenus 3penus u ux
npU4rHbL. 3a00eBaHMs IJ1a3a.

MexaHu3M BOCHPUATHS U 00pabOTKU 3BYKOBBIX
BOJIH. CBsI3b IIEHTpA CllyXa U LIEHTpa PEUH.
Hapymenus ciayxa u uX IpUYUHBI

30

[Tpocreiimue ycaoBHbIE pedIIeKChI.
WUucTpymeHTansHoe U apyrue GopMbl 00yUeHUsI.




Hens. Motus. Peduiekc. [TorpebrOCTh. Peduekc
uenu no [laBnoBy. JluHaMu4YecKuil CTEPEOTHIL.
Umnpuntunr. PUKCUPOBAHHBIE KOMILIEKCHI
IBIDKECHUH

31

BH/I uenoBeka - pe3ysbTaT aHTPOIIOreHE3a.
Munu-uccineoBanue

32

33

34

KoruutusHbple (yHKIIMM HEPBHOW cUCTEMBI. Posib
Pa3HBIX OTJIEJIOB TOJIOBHOT'O MO3Ta B PEryJIsIIUN
JIBIKEHUM, CHAa U OOJIPCTBOBAHUS U JPYTHX
CJIOHBIX MPOLIECCOB.

3aBUCUMOCTbD 3/I0POBbs YEJIOBEKA OT COCTOSTHUS
OKpY’Karolen cpeapl. MUKpOKIMMAT KUJIbIX
HOMEIIEHUN

Hapymienne kpyroBopora BemiecT B Ouocdepe.
AHTpPONIOT€HHBIN KPYrOBOPOT. DKOJIOTHYECKUE
KPHU3UCHI U UX npu4rHbl. KosBomro1us obmecTsa
U ipuposl. PanionansHoe
PUPO/IONOIIB30BaHUE.

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

34










