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IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY IS
OTIpENICTICHUST TOIX00B K (hOPMHUPOBAHUIO COACPKAHUS Yy4eOHOTO mMpeaMera
«buonorus» cocraBwiM: KoHuentyaibHble mnojoxeHus OIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIei, colepKaHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHHKOB, TTOJIOKEHHUS 00 OOIUX MENIX U
NPUHLUIAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpPEIHEro
obOmero oOpasoBanusi B Poccuiickoit denepanuu, a TakKe IOJIOKEHUS O
cnenuduke OMONOTUH, €€ 3HAYCHUHU B MMO3HAHUM KUBOW MPUPOJBI U 00eCTIeueHUN
CYILIECTBOBAaHMS 4YesioBeueckoro obmiectBa. COrjiacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/IeIICHBI OCHOBHBIC (DYHKITMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiornu Ja€T MpeACTaBIEHHE O LesIX, o0 oOrleit
cTparerud OOydYeHHs, BOCHUTAHUS H PAa3BUTHS OOYyYalOUIUXCS CpeACTBAMU
yueOHoro nmpeamera «buosorusi», onpeaenser o00s3aTeNbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeaesieHhe Mo pas3ieaM M TeMmaw,
PEKOMEHIyEMYIO TMOCJEI0BATEIbHOCTh U3YyUEHUs Y4eOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIHLHOTO
Iporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJarommuxcs.

B nporpamme mno OuoNOrMM TakXkKe YUMTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JTMYHOCTHBIM, METAlpEeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIIBHON
NEeATENHbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOMIMXCA TO OCBOCHHUIO COJCPKAHUS
OMOJIOTHYECKOTO 00pa30BAHMSL.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi YPOBEHB) peaan3oBaH
OPUHIMI MPEEMCTBEHHOCTH B M3yYE€HHHM OHWOJoruu, Onarogapss 4eMy B HeW
POCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMHUpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpHEHTALIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTABICHUN O 3J0POBOM
o0paze KU3HU U OEpeKHBIM OTHOIIECHHWEM K OKpYXKaloIlled MPUPOIHOU cpele.
[TosToMy Hapsiny ¢ U3ydeHHEM OOLIEOMOJIOTUYECKUX TEOPH, a TaKKe 3HaAHUU O
CTPOEHHUU KUBBIX CUCTEM PA3HOTO paHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YACICHO BHUMAHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUM B MOBCEIHEBHOM JKU3HU ISl PEUICHUS NMPUKIATHBIX 3a7a4, B
TOM YHKcie: MPOPUIAKTUKY HACIEICTBEHHBIX 3a00JIEBaHUN YeJIOBEKa, MEIUKO-
TeHETUIECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00Pa3HOro0 TMOBEACHUS B OKpYXKaloIlled NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH 4YEJIOBEKa HAa COCTOSIHME MPUPOJHBIX U



VCKYCCTBEHHBIX JKOCUCTEM. Y CUIICHHE BHUMAHHMS K IPUKIIAJHON HAIPABICHHOCTH
yuebHoro npeamera «buosorus» MpoJuKTOBAaHO HEOOXOAMMOCTBIO OOeCreueHus
YCIIOBUM ISl pELIEHUS] OJJTHOM M3 aKTyaJIbHbIX 3a/1a4 IIKOJBHOIO OMOJOTHUYECKOIro
oOpa3zoBaHMs, KOTOpas Impeanoiaraer (QopMupoBaHHUE Yy  OOydaroIIMUXCA
CIIOCOOHOCTH aJalTHPOBAaThCA K HW3MEHEHUSM JUHAMHUYHO Pa3BHUBAKOLIETOCS
COBPEMEHHOI'0 MHpa.

buonoruss Ha ypoBHE cpelnHero ooOiero o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaeT (GOpPMUPOBAHUE Y OOYYAIOIIUXCA TPEACTaBICHUU O
HAYy4YHOW KapTHHE MHUpa, paciiupsieT U 000O0IIaeT 3HaHUS O KMBOW HpUpoje, eé
OTJINYUTENIBHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allid W HBOJIIOLUH, CO3IAET
yCIOBUSL  JJsi: TIO3HAHWSL  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUs
(yHKUIHMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB 30pOBOr0 W Oe3omacHoro obpasza
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
Y YEJIOBEKY.

Bosnbioe 3HaueHne OMOJIOTUS UMEET TAKXKe JUIsl peLIeHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpeJHero  oO0mero oOpa3oBaHMs,  COLMAIHM3ALMIU
oOyuvaronuxcs. M3yuenue Ouosiornu oOecrneuynBaeT yciaoBus A (OpMUPOBAHUS
UHTEIJICKTYadbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphl, CIOCOOCTBYET HMHTErpaluy OWOJIOTMYECKUX 3HAHHUH C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBUIM OCHOBY JMJiA ONpENENeHUus MOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MPEICTABICHHOTO B MpPOrpaMMe I10
OHOoJIOTHH.

Otb60p conepkanust yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYLIECTBIEH C MO3MLIMH KyJIbTYpOCOOOpPAa3HOrO MOAXO0/a, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroIIuecs: JOJKHbI OCBOMTH 3HAaHWA W YMEHHs, 3HAUUMBbIC IS
dopMupoBaHus 0O0mIEeH KyJIbTYpBl, ONPENCNAIONINE aJeKBAaTHOE IIOBEJICHUE
YeJIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KHU3HU U NPAKTHUUECKOM AesTenbHOCTH. Oco0oe MECTO B 3TOM cHcTeMEe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPBIE CIIyKaT OCHOBOW Jisi (pOPMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOTO 00pa30BAHMS.

CTpyKTypupoBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Hporpamme Io
OMOJIOTUM OCYIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMH U
3BOJIIOLIMU. B cOOTBETCTBUM € 3TUM B CTPYKTYype yueOHoro npeamera «buonorusp»
BBIJICJIEHBI CIIEYIOIINE COJEpKaTeNIbHble TUHUM: «bruonorus kak Hayka. MeTossl



HAy4YHOTO To3HaHUs», «KieTka kak Ouosorumdeckas cucremay, «OpraHuzM Kak
ouosoruyeckas cucreman, «CucreMa M MHOTrooOpasue OpraHUYeCKOro MHUpPay,
«DBOJTFOIHS KUBOH MPUPOJBD, « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilens m3ydeHus ydeOHOTO Tpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJNIaJICHUEe  OOYYArONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAITBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra U MpuoOpeTeHue yMEHUn
WCIIOJIB30BaTh ATH 3HAHMS JUIS TPAMOTHBIX JICHCTBHUH B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOIBI U PEIICHUS PA3INIHBIX )KU3HECHHBIX MPOOJIEM.

JlocTmwkeHue 1ienu m3ydeHus ydeOHoro mpenmera «buomorus» Ha 6azoBoM
ypOBHE 00ecTieunBaeTCs PEIICHUEM CIISAYIONMNX 3a/1a4:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIY)KAIlUX OCHOBOU
st OPMHUPOBAHUS TIPEACTABICHUA O €CTCCTBEHHO-HAYYHOW KapTHHE MHpPA, O
METOJ/IaX HAYYHOTO IMMO3HAHWS, CTPOSHUH, MHOTOOOpa3ud U OCOOCHHOCTSX KHBBIX
CHUCTEM PA3HOTO YPOBHS OpraHU3aIlMH, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHEe y OOYYAIOIIMUXCS IMO3HABATEIBHBIX, WHTCIUICKTYyaIbHBIX H
TBOPUYECKUX CIOCOOHOCTEW B TPOIECCE aHajdu3a JaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WJEH M TOIXOJOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHU3aIUK;

CTAQHOBJICHHEC Yy oOOydJarommuxcsi OOmieil KynbTyphl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATHh U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKHBOW TPHUPOALI HA OCHOBAaHWW 3HAHWW W OMbBITA, TOJYYCHHBIX TPHU
W3y4YeHUH OUOJIOTHH;

dbopMupoBaHrue y OOydYalOIIMXCSd YMEHMM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTHUYECKOW JCATEIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCTIUTaHUE YOEXKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
IPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOIIOICHUS ATUICCKHUX
HOPM IPU IPOBEJICHUN OMOJIOTMUECKUX UCCIEIOBaHU;

OCO3HAHWE IICHHOCTH OWOJOTHYECKUX 3HAHWW I TIOBBIMICHUS YPOBHS
AKOJOTHYECKOHN KYIbTYPHI, JUIsl (POPMUPOBAHUS HAYTHOTO MUPOBO33PCHHS,

IIPUMEHEHHUE TPHOOPETEHHBIX 3HAHUK U YMEHHM B MIOBCEIHEBHOM JKU3HH JIJIS
OILICHKH TOCJIEICTBHI CBOEH ACATEIBHOCTH 10 OTHOIIEHUIO K OKPYKAIOIIeH cpeie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHHME M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00seBaHuM.

B cucreme cpennero obuiero odbpazoBanusi yueOHbIN mpeamMer «buomorusy,
U3y4aeMbIii Ha 0230BOM ypOBHE, SIBIIETCS 0053aT€IbHBIM YUEOHBIM MPEMETOM.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 00111ero 00pa3zoBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 gac B Hezento).



COILEPKXAHUE OBYYEHUSA
10 KITACC

Tema 1. buoJsiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (puiiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonormu B (HopMUpOBAaHHH COBPEMEHHOW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

Meto/b1 TO3HAHUS KUBOUM MPUPOIbI (HAOII0ICHUE, SKCIIEPUMEHT, ONKUCAHUE,
U3MEpEHUe, KiIacCU(pUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeTo/Ibl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKTHYecKUe padoThbl:

[Tpaktuueckas pabora No 1. «lcmonb3oBaHue pa3iIMYHBIX METOJOB MPHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTeMbI U UX OPraHU3alMs.

Kusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3yueHus: ouonoruu. OTianune
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa 6HOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3aIllid OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHYECKU ), OnoCc(epHBIii.

JdemoHncTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC TIPU3HAKU JKU3HWY», «YPOBHU OpraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MmoJiekybl JIHK.

Tema 3. XumMuuyecKuii COCTAB ¥ CTPOCHHUE KJICTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE HJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BELIECTBA.

OyHKUMM BOABI W MHUHEpANbHBIX BEHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue OENKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEKyabl (NepBUYHAs, BTOpUYHAS, TpPETUYHAA U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHue CBoilcTBa OenkoB. buonorunyeckue
GyHKUIMUU OENKOB.



depmeHTHl — Ouwosorumdeckue Kartamusatopel. CTpoeHume (QepmeHTa:
aKTUBHBIA TEeHTp, cyOcTpaTHas cnenuduyHocTtb. KodepmeHnTsl. Butramunsi.
Otnuuust pepMEHTOB OT HEOPraHUUECKUX KaTalnu3aTOPOB.

YrieBonael:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) W nonMcaxapuiabl (Kpaxmal, TJIMKOTEH,
1eJUTI0I103a). bruonorndyeckue (GyHKIMH YTIIEBOIOB.

Jlunuapr:  Tpuraunepunbl, ¢dochoaunuasl, crepouabl. [ 'uapoduIbHO-
ruapodobHble  cBoiicTBa. buonornueckue ¢Gynkumu aunuaoB. CpaBHeHHe
YIJIEBOJIOB, OETKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxnennoseie xucnorel: JIHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass mMemOpana, monekynbl JJHK kak reHeruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tumbl KJIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. (OCOOEHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKOW KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTUMKOKAIUKC, UX
¢ynkun. [Inazmatudeckas memOpana, e€ cBoiicTBa 1 pyHkiuu. l{utomnazma u eé
opranounbl. OnHomeMOpanubie opraHounbl kietku: OIIC, ammapat ['onbmxkwy,
au30coMbl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIACTUIBI.
[IpoucxoxxaeHne MUTOXOHJApUN U TuiacTuh. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, IEHTPUOJH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

SAnpo — perynaropHsiid 1IeHTp KiIeTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pankinun, K. M. bap.

Huarpammel:  «PacrmipeniesieHue  XUMHUYECKHMX J3JEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUUECKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuogndeckass TabiauIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJIbl BOb», «brocunTtes 6enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue depmentay, «Hykmnennosbie kucnotel. JJHK», «Ctpoenue monekybi



AT®», «CtpoeHue >yKapuOTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHUECKON KIETKU,
«CTpoeHue sapa KIeTKn», « YTIIEBOIAbD, «JIumuabn.

O06opynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME [UIsl MPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadOThI:

JlabopatopHas pabora Ne 1. «lM3yueHue KaTaaTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydyeHue CTpOeHHS KIETOK pacTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKOMOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomm3M. AccuMumsIus (TUIaCTHYEeCKUii OOMEH) U
JTUCCUMUJIISIIIUS  (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTabonau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbii. Pons dhepmenToB
B OOMEHE BEIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (Qa3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdekTuBHOCTh (hoTOCUHTE3a. 3HaUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €r0
MPOJAYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUI.

XeMOoCHHTE3. XEeMOCHHTE3UPYIoIue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIJIEICHUE U
AKKyMYJMPOBaHHE »JHEPruM B KJIETKE. OTambl 3SHEPreTHYEecKoro oOMeHa.
I'mukomus. bpoxenue m ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
SHEPreTUYECKOro 0OMeHa.

Peaknun MarpuuHoro cunre3a. ['eHernueckas wuHpopmamus u JIHK.
Peanmzamusi reHetnueckod uHpopmamuu B KiIeTKe. ['@HETHYECKH KOA U €ro
cBoiictBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsanus — GuocunTtes
Oenka. Ortanbl TpaHciasiuuu. KomupoBanue amuHOkuciaoT. Ponb pubocom B
OonocuHTE3€e OemKa.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiThs Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX U YEJIOBEKa, BBI3HIBAEMbIC
Bupycamu. Bupyc ummynoxaebunura yenopeka (BUY) — Bo3Oyaurens CITNU/a.



OOparHast ~ TpaHCKpuIllMs, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

[optpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPHU,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«CTtpoeHue u PyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHblM nuka Bupyca CIIN/a,
oakTepuodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MojJenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uki, WiIu >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Tpomeccrl, mpoTekaromme B uHTEpdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBIH HA0Op — KapHOTHIL
JIMTITOn qHBIN U TalUIOUIHBIN XPOMOCOMHBIE HaOOPBI. Xpomatuisl.
[{UTOJIOTUYECKHE OCHOBBI PAa3MHOXEHUST W  MHIWBUIAYAJIbHOTO  Pa3BUTHUA
OpPTaHU3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpouecchl, npoucxonsiue Ha
pPa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudenb KJIETKU — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecrosnoe U nmosoBoe. Bunpl 6ecnonoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €T0 3HAYCHHE JJIS CEJICKIUU.

[TosioBOE pa3MHOXKEHHE, €T0 OTIMYHS OT OECTIOJIOTO.

Meiio3. Cragun menosa. [Iponeccsl, MpoUCXOOAIIME HA CTAagUAX MeEWo3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornmuecknii CMbICI U
3HAYCHHUE MENO03a.

'ameTtorenes — mpouecc oOpa30BaHUA TOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sAUYHMKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMeT (CrepMaTo30ui, SIMIEKIETKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpPOEHHUsl SANWLEKIETOK W CHepMaTro3ouaoB. OII0J0TBOpPEHHUE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOreHE3). OMOpUOHAIBHOE  pPa3BUTHE
(amMOpuorenes). Otarnbl SMOPHOHAJIBHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:
apobneHue, racTpyisauus, opraHorere3. IloctamOpuonanbHOe pa3Butue. THUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrumsiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButme pacrenuii. OHTOreHe3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPTraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombly, «Knetounsiii nukmy», «Pemnukanusa JTHK», «Murtos»,
«Meriosy, «IIpsmoe u Henpsmoe pa3zButue», «l'aMeTorenes y MIIEKOIUTAOINX U
4yeoBeKka», « OCHOBHBIE CTAIMM OHTOTEHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKOTIUTAIOIIETO», «SIHIeKIeTka MiIeKonuTamumero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MOJEb-alIuIMKauus «/lejieHne KIEeTKn», MOJEIb
JIHK, monenp meTadhazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKpOIIPENapaTaxy».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu renetuku. Mctopus pa3BuTHs T€HETUKU. POJIb TUTONOTUMU
U SMOpPHOJIOTUM B CTAHOBJIICHUU TEHETUKHU. BKiaa pOCCHUUCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToasl TeHeTHKU (TUOPUAOIOTUYECKUM,
IIUTOTCHETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI€HETHYECKHUE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAHOBJIECHHBIE . MeHnenem.
MoHorubpunHOoe CKpemrBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokosjeHusa. IIpaBuno AOMUHUpOBaHHUS. 3aKOH pACLICIUICHUS IPU3HAKOB.
I'unores3a unctotsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacleIOBaHUS
npu3HakoB.  l[UTOreHEeTHYEeCKME  OCHOBBI  JUTHOPHUIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenpanue. Mcnoap30BaHne aHaAIU3UPYIONIETO CKPEIIUBAHUS
JUISL OTIPEJICTICHHS] TEHOTHIIA OCOOH.

CuenyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIE€JOBaHUIO 'eHOB. HapyllleHne cuerieHrsi TeHOB B pE3yJbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE OINpENEIeHUE Moja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS] U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHUYMBOCTU. BapualimoHHbIN psil M BapUallMOHHAS KPUBAs.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPU3HAKA U MX
HOopMa peakiuu. CBolicTBa MOANU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBennasi, winM TEHOTHNHYECKas, W3MEHYMBOCTb. KomMOMHaTHBHAS
U3MEHUYMBOCTb. Meio3 W TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOU
U3MEHUYMUBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kiaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpU4MHbI MyTaluud. MyTareHHble (aKTOPBHI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HaclIeACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wenoseka. Kapuorun uyenoBeka. OCHOBHBIE METOJBlI T'€HETHKU
YeJIOBEKA: FeHEANIOrMYeCKUi, OJIM3HEIOBBIM, IIMTOr€HETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHnHOE ONIPENIECIICHHE TE€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C IOMOIIBIO
[111P-ananu3a. HacneacTtBenHble 3a00JIeBaHHMS 4YeJIOBEKAa: T'€HHBIE OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue M TreHeparuBHble MyTauud. CTBOJOBbBIE KIETKU. [IpuHUHATBI
310pOBOro 00pa3a KU3HU, TUATHOCTUKU, MPOPUIAKTUKH U JIEUCHUS T€HETUYECKHUX
0one3Held. MenuKO-reHeTUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIAMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumogees-Pecosckuii, H. 1. BaBuios.

Tabmuel ©W  CXEMBIL: «MoHOTHOpPUHOE  CKpEIIMBaHUE U €ro
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCLICIUIEHUS M €ro LHUTOrE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHUE,
«lluTonornyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeliuBaHus»,  «Meiho3y,
«B3auMOnencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTHYeckne KapTbl pPacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeThka moiyia», «3aKOHOMEPHOCTH HAacJIeI0BaHUs,
CUEIUIEHHOr0 ¢ Tmojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUMUBOCTHY», «MoaudukalnnonHas W3MeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopa», «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3MEHUYHUBOCTDY.

O6opynoBaHue: MoOJEIH-aNIUIMKAMN «MOHOTHOPUIHOE CKPEIIUBAHUE,
«Henonnoe nmomunupoBaHuey, «JuruOpumnoe ckpenuBanue», «llepexpéct



XpPOMOCOM», MHKPOCKOII M MHKporpemnapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabora Ne 5. «V3ydeHue pe3yiabTaTOB MOHOTHOPHUAHOTO WU
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopatopHas pabota Ne 6. «M3yueHne MoAN(PUKAIIMOHHON U3MEHUYHNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsI/Ia U BAPUALMOHHON KPUBOI.

JlaGopatopHas pabota Ne 7. «AHanu3 myTanuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHWE U aHAIN3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa MU IMPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yuyenne H. UW. BaBunmoBa 0 1eHTpax MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CoOpT,
opoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYAJbHBIA OTOOPHI B
CEJIEKIIMM PACcTEHWH M JKUBOTHBIX. OleHKa 3KcTepbepa. biIM3kopoACTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelmMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelUBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuausanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYy4YEHUE TOJUIIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHAsT WMHXKEHepHUs. OTalbl
co3nanusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nxkeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHHUIA.
KnonupoBanue BBICOKONMPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornueckue W oTtudeckue  npodmembl. MO —  reHeTmdecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. WM. BaBunos, M. B. Muuypun, I'. /. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxeMbl: Kapra «lIeHTphl MPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYyPHBIX
pacrenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®. MiBanoBay,
«llomumnongus», «OObEeKThl OuorexHonorun», «KiaeTtounele KyJIbTyphl U
KJIOHUpOBaHHeE», « KOoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB U KOPHETUIOAOB JUKKUX (POPM U KYJIBTYPHBIX
COpTOB pacTeHul, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJBI M JOCTHIKEHMSI CEJIEKIIMM pAacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIMOHHAST OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOLMOHHONW TEOPUU. OBOJIIOLHMOHHAS
Teopust U €€ MecTo B OUOJNIOrMU. BiusiHue 3BOJIIOIIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbctBa 3Boonuu. [lameoHTONOrHYECKHE: MOCIIEI0BATEIbHOCTD
NOSIBJIGHUST BUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL.
buoreorpadguyeckue: cxoncTBO U paznuune payH u ¢haop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUUECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB pAa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTHYHbIE,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTel y Bcex
OpraHU3MOB.

OomonnonHas Teopus Y. JlapBuna. IIpeanochlikM BO3HUKHOBEHUSA
JapBUHU3MA. J[BHKyIME CHJIBI 3BOJIIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOYKEHUE NPU OIPAaHUYEHHOCTH PECYPCOB, HEOMNpEIEIEHHAs W3MEHYUBOCTD,
O0opb0a 3a CyIIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopust 3Bomouu (CTI) u e€ OCHOBHbIE TTOJIOKEHHUS.

MukposBomonus. [lonmynsuus kak eqMHUIA BUA U 3BOJIOLIMH.

JIBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTallMOHHBIN
mpolecc ¥ KOMOWHATUBHAS W3MEHYMBOCTH. [lOMynsiMoOHHBIE BOJHBI U Jpeiid
reHoB. M30ii1ust 1 MUTpanus.

EcrecTtBeHHbIil 0TOOp — HampaBisoomuil (akTop 3BOIOIUUA. DOPMBI
€CTECTBEHHOTO 0TOOpA.

[IprcocoOaeHHOCT, OPraHU3MOB KakK pe3yibTarT 3Bojtonuu. [lpumepsr
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl U HAHOATATITAIIUH.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHbIe  (HOPMBI
BUJ1000pa30oBaHus: Teorpaduueckoe, IKOJIOTHIECKOE.

MakposBomorusi. PopMbl  ABONIONMU:  (pUIIETHYECKAs, JHUBEPreHTHas,
KOHBEpIreHTHas, napasuiesnbHas. HeoOpaTuMocTh 3BOIOLUY.

[IporcxoxaeHre OT HecleNMaIN3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crienuann3anus. AJanTUBHAS pagualus.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuiel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX ~ JKUBOTHBIX»,  «ApxeomTepukc», «®Dopmbl  OoprOBI  3a
cymectBoBanue», «EctecTBeHHbIll 0TOOPY», «MHOrOo00Opa3nue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHUYUBOCTE», «ApoMopdo3bl», «Unmoamantaummn», «OO0mas aereHepauus,
«/JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsunay, «boppba 3a cymectBoBaHue», «IIpucmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHmey, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opynoBaHKe: KOJUJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0Op TJI0JIOB M CeMsH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCIIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS SBOJIIOIUNY», OOBEMHAS MOJIEIb
«CTtpoeHue roiIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoiuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMBbIX JKMBOTHBIX M pacTeHuil», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIaxHble npenapatel «Pa3Butue HacekoMmoro», «Pa3Burue
JSATYIIKA», MUKpompernapat «J[po3odumma» (Hopma, myTtanmuu GOpMBI KPBIIHLEB U
OKpaCKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOTHIECKOMY
KPUTEPHUION.

JlabopatopHas padota Ne 2. «Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBEeHHE M pa3BUTHE KU3HU HA 3emuie.

JloHayuyHbIE TIPEACTABICHUS O 3apOXKICHUU KWU3HU. HaydHble THUIIOTE3bI
BO3HUKHOBEHHUs KU3HU Ha 3emiie: a0uoreHes W NaHcHepMus. XuMUUYEcKas
HBOMIOLMS. AOHOT€HHBIH CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON 3BONMIOINK. HauanbHbIe Tanbl
ounosorndeckor sBojroruu. ['mnoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJETKU. [lepBble KIETKM W WX SBOJIIOLHUS.
@opMUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam M nepuojam. Kartapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneo3olickas spa u €€ mepuoabl: KEeMOPUMCKUH,
OPAOBUKCKHUH, CULIIYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBbIN, FOPCKUNA, MEIOBOM.

KaiiHo3olickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJornyeckux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUH U
KUBOTHBIX. [losiBIIEeHHE, paclIBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak oOTpaxeHue »3Bojouud. (OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIITbI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKa. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeacraBiieHHil o
IIPOUCXOXKJIEHUU uesoBeka. Meroasl u3ydeHusi aHTpororesesa. CxoacTBa u
paznuyms 4e0BeKa U )KUBOTHBIX. CHCTEMATHUECKOE MOJIOXKEHUE YeTIOBEKa.

HBwxkymme — cuibl  (pakTopel) — aHTpomorenesa.  HacmeacTBeHHas
U3MEHUMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbIH o00pa3 KHU3HHU,
W3TrOTOBJIEHUE OPYIUI TPyAa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJAMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeI0BEK
yMmeneli, YenoBek mnpsamoxomamuid, YenoBek HeanaepTtanbckui, Yenosek
pasymubiii. HaxoJku HMCKOMAaeMbIX OCTaTKOB, BPEMs CYLIECTBOBaHUS, 00JIaCTh
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

UYenoBeueckne packl. OCHOBHBbIE  OOJBIIME  pachkl:  €BPONEOUHAS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBAHMS. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHOBeHHe COJHEUYHON CHCTEMBI», «Pa3BuTHE
OpraHuueckoro wmupa», «PacturenpbHas KieTka», <« KHBOTHas  KJeTKa»,
«IIpokapuoTnueckas kineTka», «CoBpeMeHHasi CHUCTeMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHsI YEIOBEKAa U YEIOBEKOOOpPa3HBIX
00e3psiH», «OCHOBHBIE Me€CTa NAJEOHTOJOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJOBeKa», «JlpeBHenmue moam», «pesHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeIoBeueCcKue pacoly».

O6GopynoBanue:  Myisiku  «lIpoucxoxnenue — yenoBeka»  (OFOCTHI
aBCTPAJIONNTEKA, MUTEKAHTPONA, HEaHJEPTaJblida, KPOMAaHbOHIIA), CIENKU WU
U300pKEHUS KaMEHHBIX OpYyJIuil TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeOXpoHOJOrHYecKas Tabnuna, KoyuleKuus «Dopmel
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX Y PACTCHUI».

JlaGopaTopHblie U NpakTUHYeCKHEe PadoThI:

[IpakTuueckas pabora Ne 1. «M3yueHne HCKOMAaEeMbIX OCTATKOB PACTCHHUM U
KUBOTHBIX B KOJIJIEKITUSX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIueCKui My3eil).

Tema 3. OpranusMbl U OKpYy:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJjau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAaHNUI. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA36MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (axktopel. Knaccudukanus skonorudeckux (HakTopoB:
abuoTuueckre, OMOTHYECKHME U AHTPOINOTeHHbIe. JIeHCTBHE 3KOJOTHYECKHX
(haKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTOonepuoan3M.
[TpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckne puTMBl.

buornueckue (hakTopBHLI. Buner OMOTHYECKUX B3aUMOJICCTBUM:
KOHKYpPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koonepanus,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHMYECTBO). AMEHCAIM3M,
HEUTpaiu3M. 3HAu€HHE OWOTHMYECKUX B3aUMOJECUCTBUM MJisi CYIIECTBOBaHUS
OpPraHU3MOB B PUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKH monyssinud. (OCHOBHBIE TMOKa3aTeau
HNOMYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, HIPHUPOCT,
murpanus. J{uHaMuka 4uCcI€HHOCTH MOMYJISIIUU U €€ PeryJsius.

JdeMoHcTpauuu:

[Toptpetsr: A. I'ymb6onsar, K. ®@. Pynbe, O. ['ekkensb.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emiuan», «Cpeapl oOUTaHUSA
opranu3sMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUuU UHPY30puu-Ty penbkuy, «Ilumiesslie nenm.

JlaGopaTopHblie n NpakTHYeCKHe PadoThI:

JlabopatopHas padorta Ne 3. «Mopdonorudeckne ocCOOEHHOCTH PaCTEHUN W3
Pa3HBIX MECT OOUTaAHUS.

JlabopatopHas paborta Ne 4. «BinusiHre cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktruueckas padota Ne 2. «I[Toacu€r MIOTHOCTY MOMYJIALMIA pa3HbIX BUJIOB
pacTEHUI.

Tema 4. Coo011ecTBa M DK0JIOTHYeCKHe CHCTEMBI.

Coo01iectBOo opranu3sMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBa,
NpPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkosornueckre cuctembl (dkocucreMbl). IloHarue o006 »3KocucTeMe U
ouoreorieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOYIICHTHI,



KOHCYMEHTBI, peAYyLEHThl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muieBble) YPOBHU OKOCUCTEMBI. [luIiieBbie LeMM U CETH.
OcCHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuMoMacca, NPOAYKUHA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHUCICHHOCTH, Omomacchl. (CBOWCTBA 3KOCHUCTEM:
YCTOWYMBOCTB, CAMOPETyJIsALHus, pa3BuThe. CyKueccus.

[IpupoaHbie SKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOTO
WM IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopa3noobOpasue kak QakTop ycroiunBocTH 3kocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. XKuBoe BemectBO U ero ¢QyHkuuu. OcodbeHHOCTH Ouochepsl Kak
r700ambHOM 3KOCHCTEMBI. JlMHAMUYecKkoe paBHOBECHE W oOOpaTHas CBA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOT€OXUMUYECKUE LIUKIIBI JIEMEHTOB (yTiepo/a,
azota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJIOTHUECKHE TTPOOIICMBI.

CocyuiectBoBaHue MIPUPOJIBI U YEJI0BEYECTBA. CoxpaHeHnue
Oounopa3zHooOpasusi Kak OCHOBa ycToiuMBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpPaBJICHHUS] TMPUPOJHBIMU pecypcaMu M HX HUCHoNb30BaHue. JlocTuxeHus
OHMOJIOTUU U OXpaHa MPUPOJIBI.

JdemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxemsl: «llumesbie nenu», «buoLeHO3: cocTaB U CTPYKTypay,
«IIpupongusie cooOimiectBay, «llemu nuTaHus», «IKOJIOTHYECKAs] THUPAMUJIAY,
«buocdepa u genoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOTCHHbIE  BO3JCWCTBUS Ha HOpUpoLy», «BaxHelmme HMCTOYHHUKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BO», «[louBa — BaxkHEHIIass coCTaBisIOIIAs
ouocdeps», «Paktopbl aerpaganuu mouBy, «llapHuKoBbId >PderT», «DaKTOpHI
PaIMOaKTUBHOTO 3arpsiz3HeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B uochepe», «KpyroBopor azora B mpupoe.

O6opynoBanue: Mojenb-anmuKanus «TunuyHble OMOLIEHO3b», repOapuit
«PacrurenbHble cooOIIecTBay, KouleKnn «buoieHo3y», «Bpenurenu BakHeHmmx
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIbTYyp», TepOdapuu W KOJUICKIMUM PACTCHUH U
KUBOTHBIX, MPUHAJJIEKAIIUE K Pa3HbIM 3KOJIOTMYECKUM CpyInaM OJHOTO BHUAA,



Kpacnas xuura Poccuiickoii ®eneparuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
PacTEHHI U )KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 110
BHNOJIOT'MX HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM  CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yibTAaTOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONINE: OCO3HAHUE OOYYarOIIUMUCS POCCUNCKON
rpaXXJaHCKOW MAECHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACIICHUIO, HalMyue MOTUBAIlMM K OOyd4YeHWI0  OuOJIOoTruH,
L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHUS OMOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIMUXCs PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOT0  00pa3oBaHMs, HAJIWYME HKOJOTMUECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHbIEC TIJIAHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOCHUs Hpeamera «buonorus» AOCTUTrarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JAESATENBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH IMO3HMIMU JHUYHOCTH, NaTPHUOTHU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/a U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOr0 OTHOIIECHUS K KYJIbTYPHOMY HacCIEAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupone u
OKpYKarolen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHMS YyueOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlUN, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3ALUA OCHOBHBIX HANPABICHUN
BOCIUTATEJIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MOZUIIMH 00yYarOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIHMOHHBIX IpaB U OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW HEATEIBHOCTH IPU CO3JAHUU
y49eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W MO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMHU, KyJIbTYPHBIMH IIEHHOCTSMH U
COLUAIIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CONCPKAHUS;

FOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IEpPE]
Ponnnon, ropmocty 3a cBOM KpaW, CBOK PoauHy, CBOW S3bIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHUE IYXOBHBIX LIECHHOCTEW pOCCUMCKOTO HAPO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HAHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOI'O TPHUHATHS I1IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUH;



NOHMMaHUE 3MOLIMOHATIBHOTO BO3AEHCTBUS KUBOU IPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aroNoyYusi:

NOHUMaHUE W peaju3alus 370poBOro u Oe3omacHoro oOpasa >KU3HU
(31opoBOo€  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpaBUJl U HOPM,
COQIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXA, peryjsipHas (Qusnveckas
aKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOILIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHWE LEHHOCTH MNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHUE MOCHEACTBUNA W HENPUSATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0I00uE;

TOTOBHOCTh K AKTUBHOM JEATEIIBHOCTH TEXHOJOTMYECKOM WU COLIMAJIbHOM
HAMpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATH M CaMOCTOSTEIHHO
BBITIOJTHATh TaKyIO JEATEIbHOCTD;

UHTEPEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHONU JESTEILHOCTH, YMEHUE
COBEpILIAaTh OCO3HAHHBIA BBHIOOp Oyaymei npodeccu U pearu30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpPA30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU,

7) 3K0JI0OTHYECKOr0 BOCIIUTAHUS:

AKOJOTMYECKH LEJIeCO00pa3HOe OTHOIIEHHE K MNPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYILECTBOBAaHUS;

HOBBIIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYypbl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>Karollel Cpe.ibl;

OCO3HaHWE TriI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJeM W MyTel ux
pelIeHus;

CIIOCOOHOCTh HMCITOJI30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJOTHHU
3HAHUST W YMEHUS TpU pPEHICHUH TpoO0JieM, CBS3aHHBIX C PalMOHAIbHBIM
IPUPOAOIIONIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
aKOocUCTeM, Orocdepsr);



AKTUBHOE  HEINpUITUE JEUCTBUM, NPUHOCAIIMX Bpel  OKPYKarOLIEH
IPUPOAHON cpene, YMEHHE IPOrHO3UPOBATh HEOJArONPHUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJUYUE PA3BUTOrO SKOJIOTMYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B TO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOMN JIESITEIHBHOCTH SKOJIOTMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJMUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYyJIbTYpPhl KakK CpeJCTBa
B3aUMOJICHCTBUSI MEXK/Ty JIFOJbMH U MO3HAHUS MUPA;

NOHUMaHUEe crnenu@uKkd OWOJIOTUM KaK HayKd, OCO3HaHUsA €€ pOoJu B
bopMHUpPOBAaHUK PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3[IaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalolleM MHUpPE KaKk O €JAMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0llecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu mnpodaemM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJII COBPEMEHHOM HMBHIIM3AINU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh PECYpCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX SKOJOTMYECKUX MPOOJIeM U
obOecrieueHuss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUUM OHUOJOTMUECKUX 3HAHUU B IEJIX
MOBBIIICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMAHHME CYITHOCTH METOJIOB MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJNb30BaTh MOJydyaeMble 3HAHUS [Js aHalid3a u
O0OBSCHEHHUSI SIBIICHUN OKPYKAIOIIET0 MUPA W MPOUCXOANINX B HEM H3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IIEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTHM HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO M UCCIIEIOBATENBbCKYIO JESTEIHHOCTh UHIMBUIYATBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHWH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpemmera «buomorusy
BKJIFOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPaKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
cHUCTeMa, Hay4HbIH (paKT, MPHUHITUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeJIOBAaHUE,  HAOJIOJICHHE, W3MEpPEHHUE, OKCIEPUMEHT U JIPYTruXx),
yHUBEpCAJIbHbIC ydeOHbIe JAeHCTBHUS (IO3HABaTeJbHbIC, KOMMYHHKATHUBHBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKUIHOHATBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHIIMH OOydYaloluXcs, CIOCOOHOCTD
oOyJaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKUE 3HAHMS U  YHUBEpCAJbHble ydeOHBbIE JEHUCTBUA B
II03HABATEIbHOU U COLMAIIbHON IIPAKTHKE.

MeranpeaMeTHbIE PE3YNbTaTbl OCBOCHHS MPOrPaMMbl CPEAHEr0 OOLIEro
00pa30BaHMsl TOJKHBI OTPAXKAaTh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
NEeHCTBUAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMoOCTOSITENIbHO  (OpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHHM 3HAHMM IPUEMBI JIOTMYECKOTO MBILUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUsI, KjIaccuuKaiuu, 0000IIeH s ), pACKPbIBATH CMBICT
OMOJIOTUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
CBSA3M C IPYTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KpPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMHU LIEISIMU;

UCIOJI30BaTh OMOJOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOW IPUPOJBI,

CTPOUTH JIOTMYECKHE PaCCyKI€HUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMsS] B paccMaTpUBaEMBbIX
SIBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIOUECHMUS,;

IPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactea Ui IPEACTABICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOLUIEHUN B M3y4YaE€MbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHaAIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCTIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANbHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCCIeI0BaTEIbCKHE TeHCTBUA:

BJIAICTh HABBIKAMH Y4E€OHO-UCCIIE0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus npodiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB [TO3HAHHS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JEIATEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTald, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B YyueOHBIX
CUTYaIMsIX, B TOM YHCJIE TPU CO3aHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(dbopMupOBaTH HAYYHBIA TUI MBIIUICHUS, BIAJE€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMY;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTeNbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYaLIUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEeIIEHUs, HaXOAUTh APIYMEHTHI MJIs JI0Ka3aTelbCTBa
CBOMX YTBEPXKJICHMI, 3a1aBaTh NapaAMETPbl U KPUTEPUH PELLICHMUS;

aHAIM3UPOBaTh TOJIYYCHHBbIE B XOJI€ pEIHICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEJCTB U CHOCOOOB
NENCTBUA B MPOGECCUOHANBHYIO CPENy;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIE UJIEH, MpeJjiaratb OPUTHHAIBHBIE MOJIXOJbI M pElICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undpopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOPMAIUU (TEKCTE yueOHOTOo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBbIX, B VIHTepHeTe), aHaIu3upOBaTh



UH(POPMAIMIO Pa3INYHbIX BUJOB U (POPM Ipe/CTaBICHUs], KpUTUUECKHU OLIEHUBATh
€€ TOCTOBEPHOCTh Y HETIPOTUBOPEUNUBOCTb;

(GopMyIMpOBaTh 3alpPOCHl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHpopManruy, HEOOXOAUMOM ISl BBHIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HUCIHOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ouosornyeckon uHbopmaruu (cxeMbl, rpaduky, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOTMYEeCKOM HMH(pOpMalME: MPUMEHATh XHUMHYECKUe, (usnyeckue u
MaTeMaTUYeCKUe 3HAKU W CUMBOJIBI, (hopMyIbl, aO0peBHAaTypy, HOMEHKJIATYpY,
UCTOJb30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJIsAHOCTH;

BJIAJE€Th  HABBIKAMM  pacloO3HaBaHWd M 3allUTl  WH(OpManuw,
UH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) oOmeHme:

OCYLIECTBJISATh KOMMYHHUKAIIMK BO BceX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCUU MO CYIIECTBY OOCyX AaeMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKIEHUS OTHOCHTEJBHO BBINOJHEHHS MpeIaraeMon
3aJlauM, YYUTHIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3MIMH APYTUX YYaCTHHUKOB
JMasiora Win JUCKYCCHH);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILECHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyalluH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJa/IETh Pa3IMYHbIMU CHOCOOaMU OOILEHUS U B3aUMOJEWUCTBUS, NMOHUMATh
HaMEpPEHUs IPYTUX JIIOJEH, IPOSBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPpEKTHOU popme HopMyaupoBaTh CBOM BO3PAKEHNUS;

pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3pPEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIAYAIbHON
paboThI MpH PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBLIX (JOPM B3aUMOJICHCTBUS MPHU PELICHUH y4eOHOil 3a1a4u;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM oOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaX/10T0 YjieHa KOJUIEKTHBA;



IPUHUMATh [E€JIM COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAWMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiath pojad € Y4ETOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pE3YJIbTaThl
COBMECTHOU padoThI;

OIIEHMBAaTh KAuye€CTBO CBOEr0 BKJAJla M KaXXJOTO0 y4YacCTHHKA KOMAaHJbl B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OIECHMBAThL HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MTO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIHSIX, TIPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOIb30BaTh OWOJOTUYECKUE 3HAHMS [IJIs BBISBICHUS MPOOJIIEM U UX
pEIIeHUS B )KU3HEHHBIX U YICOHBIX CUTYAIUSX;

BHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAax IO OTHOLIECHHUIO K JKMBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYILECTBIISITh MO3HABATENBHYIO ACSATEIBHOCTD, BBIABIATH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIbHO COCTaBJATh IJIaH pElIeHHs MOpo0iemMbl C  yu€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHHI;

JIeNaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSIHHO TOBBINIATH CBOM 00Opa30BaTENbHBIN H
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTHh KOPPEKTUBBI B NIESTEIBbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIAJ€Th  HABBIKAMHM  TIO3HABATENBbHON  pedieKCUH KaK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLIECCOB, HMX PE3YyJIbTaTOB H
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIeKCUU IJis OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPM aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATENBHOCTH;

IPU3HABATH CBOE MPABO U MPABO JPYrUX HA OMIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuyeckue s yueoOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI IEUCTBUI MO OCBOCHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalHUsAX, & TAaKXKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueid. B mporpamme mnpenmeTrHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM 00yUeHHUS.

[IpenmeTHble pe3ysbTaThl OCBOCHMS ydyeOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa MU HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIIEHUS AKU3HEHHBIX 3a71a4;

YMEHHE PACKpbIBaTh COJAEp)KaHHWE OWOJIOIMYECKUX TEPMHMHOB M TOHSTHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB M MpEeBpalleHUE
SHEPrUuu), roMeocTa3 (caMoperyJsisiius), ypoBHEBass OPraHU3alUs KUBBIX CUCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajibHasg JOorMa MOJEKyJsipHON Ouosiorun), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (0 1ieHTpax MHOTrooOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOIaMU HAYYHOI'O MO3HAHUS B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAaHUE JKMBBIX CUCTEM, MPOLECCOB U SIBICHUM, OpraHu3alus U IMPOBEIACHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTAa,  BBIABMKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy MCCIECIyEMbIMH BEJIMYMHAMH, OOBICHEHHE I1OTYYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUH U 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJICNSATh CYIICCTBEHHBIEC MPU3HAKKA BHPYCOB, KIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MpPEBpALICHHs] 3HEPTUU B KIIETKe, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHUTO3a, MeHo3a,
OIJIOIOTBOPEHUS, PA3MHOKCHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTh MOJyYEeHHBbIC 3HAHUS I OOBSICHEHUS OWOJIIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LENapl0 obOecredeHHs 0e30MacHOCTH CBOETO 3/J0POBbsl U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIEH, COOIIOICHHS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOTHON cpene, TMOHUMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouomorui W OMOTEXHOJOTHMH AN palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JJIEMEHTApHble TIEHETUYECKHE 3aJaud Ha MOHO- W
TUTHOPUAHOE CKpEUIMBaHUE, CIEIMUICHHOE HAacleJOBaHUE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEAOBAHUSA MPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBINOIHITH J1a0OpaTOPHBIE M IMpakTUYEeCKHe pPaldoThl, COOIHOAATh
npaBuiia npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBaTh W HWHTEPIPETHPOBATH WH(GOPMALUIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccOBOW MH(OpMALUU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCIEeKTbl COBPEMEHHBIX HCCJIENOBAaHUI B OHOJIOTHH,
MeIHIINHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCHMEHHBIE U YCTHBIE COOOIIEHMUS,
0000m1ast OMOJIOTHYECKYI0 MHPOPMAIMIO0 M3 HECKOJbKUX HCTOYHHMKOB, I'PAMOTHO
MCIOJI30BATh MOHATUITHBIN armapaT OMOJIOTHH.

IIpenMeTHbIe pe3ysbTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAaHHSA ECTECTBEHHbIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAayYHOW KapTHHBI MUpPa M HAYYHOIO MHMPOBO33PEHMS, O BKJIa/J€ POCCUHCKHUX U
3apyOeKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTWH, (PYHKIHMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1aY;

YMEHHE pAaCKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMHMHOB M TOHSTHM:
BUJI, TOMYJIALNSA, TeHO(OH, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) HBOJIOLIUH,
IPUCIIOCOOJIEHHOCTh OPraHMW3MOB, BHMJI000pa30BaHME, IKOJIOIMUYECKHE (DAKTOPBHI,



DKOCHUCTEMA, MPOAYUEHTb, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTaHUA,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE Hu3araTb OWOJOrMYecKue Teopuu (dBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBICHUN U
nyteit aBomonuu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OMPECNIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTHH: HAONIOACHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHHU3alus U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOTYYEHHBIX
pe3yJbTaTOB, WCIOJIB30BAaHHBIX HAYYHBIX TMOHATHMN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OMOJIOTHYECKHUX
00OBEKTOB: BHJIOB, TMOMYJSIHUN, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOT€OlIEHO30B U HJKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHUI000pa30BaHMs, MPUCTIOCOOJIEHHOCTH
OpPraHM3MOB, JEHUCTBUS OSKOJOTHYECKHX (PAKTOPOB HaA OpPraHM3MBbI, IEpeHoca
BEILIECTB M TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX H3MEHEHUN B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHHUE TPUMEHSTh IMOJIYyUYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OUOJOTHUYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PEUICHUN B IOBCEIHEBHOMU
KHU3HU C 1eNplo obecredeHus 0e30IMacHOCTH CBOETO 3J0POBbs U 3JI0POBbS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHUS] HOPM TPaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpeje, MOHUMaHWE HEOOXOJAMMOCTH HCIHOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOI OMOJIOTUH JIs1 PAIMOHAIEHOTO TPUPOAOTIOIb30BAHHS;

YMEHHE peuiaTh 3JIEMEHTapHblE OUOJOTHYECKUE 3aJlaud, COCTABJISATh CXEMBbI
NEPEHOCa BEILIECTB U YHEPTUH B SKOCUCTEMAaX (LIETIH MUTaHUsA);

yYMEHHUE BBINOJIHATH JIA0OpATOpHBIE M MpakTUYecKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OICHWBATh W WHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGPOPMAIIMK, HAYYHO-TTOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJ00ajgbHble  JKOJOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMoJIOTHYeCcKyr0 MHGOPMAIINIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HaumeHnoBanue
No KommuaectBo OcHOBHBIE BUJIBI I€ATCIbHOCTH
pa3aenoB U TEM [IporpamMmmHoe conepxanue
/I 4acoB 00y4aroImuxcs

y4eOHOro npeameTa

Tema 1. buoJsiorusi Kak Hayka

JKUBOU MIPUPOIBI

pUPOJIbI (HAOIOIEHUE,
AKCIIEPUMEHT, OTIMCAaHHE,
u3MepeHue, kiaccupukaus,
MOJICITUPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

1.1 | buonorus B cucteme 1 buonorus kak Hayka. CBA3u OMOJIOTHH PackpriBaTh conep:kaHue TEPMUHOB
HayK C OOIIIECTBEHHBIMHU, TEXHUUECKIUMHU Y IIOHATUI: HAYYHOE MUPOBO33pPEHHUE,
U IpYyTUMH €CTCCTBCHHBIMHM HayKaMH, Hay4Has KapTHHA MHUpPA, HAYYHbIH METOJ,
¢unocodueit, penuruei, TUKOM, IUNoTe3a, TeOpus, METObI
3CTETUKOM U MpaBoM. Posib Orostoruu UCCICIOBaHN.
B OPMHPOBAHHU COBPEMEHHOM HayIHOIH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO U POJIb CPEU APYTUX
KapTuHbl Mupa. CuctemMa OUOTOTHIECKUX
€CTECTBEHHBIX HaYK.
HayK.
[lepeuncnarh pa3aesibl OMOIOTUN
% eMoHcmp a”:lm' M B COOTBETCTBUE C 00ObEKTAMU U3yUCHHUS.
opmpemei: 1. Jlapsun, I'. Menne, HaspiBaTh BaxxHEHIINE OTPACIIH
H. K. Konbuios, Jix. Yorcon n ®. Kpux. | 6,6 n0rymeckux snanmii n 3a/1a4H,
Tabauywl u cxemol: «MeTOIBI TIO3HAHUS crosme niepes 6uonorueii XXI B.
YKUBOU MPUPOJIBD»
1.2 | MeTtoabl mo3HaHUS 1 MeToabl NO3HAHUSA KUBOU PackpsiBaTh coziep:kaHuE TEPMUHOB

Y TIOHSATHI: HAYYHBII METOJ, METO/IbI
HCCIIE0OBAHMS.

XapakTepu3oBaTb OCHOBHBIE METO/IbI
MO3HAHUS KUBOU PUPObL: HAOIIOIEHHE,
DKCIEPUMEHT, OIIMCAHNUE, U3MEPEHNUE,
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Jemoncmpayuu:

Tabnuywvl u cxemwvi: « MeTOBITOZHAHUS
YKUBOU MPUPOIBD.

JlabopamopHhuie u npakmuueckue
pabomuwi:

[Tpaktuueckas pabora Ne 1.
«Vcnonb30BaHuE pa3IUUHbBIX METOJ0B
IIPU U3YYEHUH OMOJIOTHUUECKUX
00BEKTOBY

Knaccn(bm(aum{, MOACIUPOBAHUC,
CTaTUCTHUYCCKAasA 06pa60TKa JaHHBIX

Utor

O 9acCoOB IIO TEMC

2

Tema 2. ) KuBblie CHCTEMBI U

HX OpraHu3anus

2.1

buosoruueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

KuBsbie cuctembl (OMOCUCTEMBI)
KaK MpeaMET U3yueHus OUOJIOTHH.
OTnu4ue KUBBIX CUCTEM

OT HEOPTraHUYECKOMN MMPUPOJIBL.
CaoiicTBa OMOCUCTEM U UX
pazHooOpasue.

YpOBHUM OpraHusanuu
OMoCHUCTEM: MOJIEKYJISIPHBIH,
OPTaHOUIHO-KJICTOYHBIM,
OpraHU3MEHHBIM,
NOMYJISILMOHHO-BUIOBOM,
3KOCHCTEMHBIN
(OMOreo1eHOTHYECKHUA),
O61OCHEpHBIIL.

Hayxku, nzyqaroriye 6uocucTeMsl
Ha Pa3HbIX YPOBHAX OpraHU3AIIMH.

PackpriBaTh copep:kaHue TEPMUHOB

Y MIOHSTHM: CHCTEMAa, OHOJIOTHYeCcKas
CUCTEMA, JJIEMEHTHI CUCTEMBI, CTPYKTYypa
OMOCHUCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
O0OMEH BeIlleCTB, Pa3MHOXEHHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
W3MEHYUBOCTD, Pa3IPaKUMOCTh,
HSHEPro3aBUCUMOCTh, YPOBHHU
OpraHU3alvU XU3HU (OMOCUCTEM).
XapakTepu3oBaTh TPUHITUIIBI
opraHu3anuu OUOCUCTEM: OTKPBITOCTD,
BBICOKAS YIIOPSI0YEHHOCTD,
CaMOPETYJISLNS, UEPAPXUYHOCTb.
IlepeuncnsaTh yHUBEpPCAIbHBIE CBOWCTBA
JKABOTO: €IMHCTBO XMMUYECKOTO
COCTaBa, pa3ApakUMOCTh, JBUKEHUE,
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Jemoncmpayuu:

Tabauyst u cxemvi: «OCHOBHBIC
MPU3HAKU KU3HUY, Y POBHU
OpraHu3alu KHUBOU IPUPOIBI».
Mopens mosekynsl JTHK

rOMEOCTa3, POCT U pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYNBOCT,
ABOJTIONHS (TIPUCTIOCOOICHHE

K U3MEHSIOIIHUMCS YCTIOBUSIM).
[TpuBOIUTE TPUMEPHI OMOCHCTEM
pa3HOrO YPOBHS OpraHHU3aIH

Y CpPaBHUBATH MPOSIBIICHUS] CBOWCTB
YKUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIC ITPOIIECCHI,
MpOTEKaIoUMe B OMOCUCTEMAX:
O0OMEH BEIIeCTB U MPEBpAIICHHE
HHEPTUU, CAMOBOCITPOU3BE/ICHUE,
CaMOPETYJISAIHNS, Pa3BUTHE.
Co0mtoath nmpaBusia 6€pexxHOTO
OTHOIIICHUS K KMBOU TIPUPOIE

NToro uacoB mo Teme

1

Tema 3. XuMHUUYeCKHIl COCTAB U CTPOEHUE

RJIE€TKH

3.1

XUMHUYECKUU COCTaB
KJIeTku. Bona
Y MUHEPAJIbHBIC COJIU

1

XHUMHUYECKHUM COCTaB KJICTKH.
XHUMHYECKHE BJIEMCHTHI:
MaKpO3JIEMEHThI, MUKPO3JIEMEHTHI.
Bopna u muHepanbHbIe BELIECTBA.
DYHKIAHA BOABI 1 MUHEPATBHBIX
BelecTs B KieTke. [lonnepxanue
OCMOTHYECKOro 0OajiaHca.
Hemoncmpayuu:

Huaecpammur: «Pactpenenenue

XUMHYECKHUX DJIEMEHTOB B HE)KMBOU

PackpriBaTh copep:kaHue TEPMUHOB

Y TIOHSATHUHN: SJIEMEHTHI-ONOTEHBI,
MaKpO3JIEMEHTbI, MUKPOAJIEMEHTHI;
MUHEpATbHBIC BEIIECTBA, MOJIEKYJIa
BOJIbI KaK JTUTIOJb, BOJOPOIHBIE CBS3H;
rusipodunsHbie U THAPO(HOOHDBIE
BEIIIECTBA.

JloKa3bIBaTh €MHCTBO JIEMEHTHOT'O
COCTaBa KaK OTHO U3 CBOMCTB KUBOTO.
PacnipenensiTb XuMU4eCKHe 3J€MEHThI
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npupoie», «PacrpeneneHne XuMUIeCKuX
3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabauywvt u cxemoit: «Ilepuoguyeckas
Ta0JINIIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOeHMEMONIEKYJIbI BOJIBI»

I10 IrpyuIiaM B 3aBUCHMMOCTH

OT KOJIMYCCTBCHHOTO IIPEACTABUTCIILCTBA
B OpPraHUu3ME; XapaKTCPHU30BaTh POJIb
OTACJIBbHBIX 3JICMCHTOB.

BEISBAATE CBA3b MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIBI XUMHNYCCKOT'O
COCIUHCHUA U €T0 (byHKI_[I/ISIMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CoctaB u ctpoeHune OEIKOB. PackpbiBath cofepkanue TEPMUHOB
CTpOCHHE OEKOB AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB. U TIOHSTHI: OEITKU, TOTUMEPHI,
HezameHnMBbIe 1 3aMEHUMEIE MOHOMEPbI, aMUHOKHCIIOTHI, IENTHIHAS
AMUHOKHCIIOTBI. AMHUHOKHUCIIOTHBIH CBSI3b, TOJUTIENTH/I, ICHATYPALIUS.
COCTaB. YPOBHU CTPYKTYpPhI O€IKOBOI XapakTepu3oBaTh OEJIKHM Kak Kiacc
MOJIEKYJIBI (IEpBUYHASI, BTOpUYHAS, OpPTaHUYECKUX COCAMHECHUI;
TpETHYHAs M YCTBEPTUYHAS CTPYKTYpa). | KIACCUPHLIUPOBATH UX 10 CTPOCHUIO
XUMHUYECKHUE CBOMCTBA OEIIKOB. (rmoOymsipubie 1 GUOpUILIIpHEIE OSTKN),
buonornueckue GpyHKImN OEIKOB. NEPEYUCIIATh U XapaKTepU30BaTh
Jemoncmpayuu: GyHKIMHN OENIKOB
Tabauysl u cxemwvr: «CTpoeHue
MOJIEKYJIBI OETTKa.
Obopyodosanue: CBETOBOM MUKPOCKOIIL,
MHUKpPOTpenapaTsl
3.3 | ®epmeHTHI depMeHTBI — OMOJIOTHIECKHUE PackpriBath cofepxaHie TEPMHUHOB
—OHOoIOTNYECKHe KaTaJIn3aTophbl. Y TIOHATUHN: (PEPMEHTHI, aKTUBHBIN LIEHTP,
KaTajan3aTophbl CrpoeHue pepMeHTa: aKTUBHBIN IIGHTP, | CyOCTpaTHas cienu(pUIHOCTb,

cyOcTpaTHas cienuUIHOCTb.
KodepmenTtsl. BuraMuHEL.
Otnuuaust pepMeHTOB

Ko(hepMeHTHI, OeTTKH-aKTHBATOPHI
1 OEITKU-UHTUOUTOPBI.
VYka3piBaTh OTINYUS (HEPMEHTOB
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OT HEOPraHMYECKUX KATaIn3aTOPOB.
Hemoncmpavyuu:

Tabauywl u cxemwvr: «CTpoeHue
dbepmenTay.

Obopyodosanue.: 000pya0BaHUE

JUTSI TIPOBEJICHUST HAOMIOACHUH,
U3MEpPEHUM, SKCTIEPUMEHTOB.
JlabopamopHhuie u npakmuueckue
paoomuwi:

Jlabopatopnas pabota Ne 1. «3yuenue
KaTAIUTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuIa3bl

WM KaTanas3bl)»

OT HEOPTAHUYECKUX KATAIN3aTOPOB.
OOBCHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUH KUBBIX CUCTEM,
B IPOMBIIIJICHHOCTH, B MEJIUIMHE,

B OBCEIHEBHOM KHU3HHU YeJIOBEKa

34

YrneBoapl. JIummmael

VYrneBoapl: MOHOCaxapu bl (IJII0K03a,
prbo03a 1 1e30Kcuprd03a), Tucaxapuibl
(caxapo3a, JJaKT03a) U OJIHCaXapuIbl
(KpaxmaJ, TITMKOIr€H, LEJITI0I103a).
buonornueckne pyHKIIMH yTIIEBOAOB.
JIMmu et TPUTTUICPUIBL,
docdonunubl, CTEpOUIBI.

I'unpodpunbHO-ruApohoOHBIE CBOKCTBA.

buonornyeckne GyHKIMMU JIUTUIOB.
CpaBHeHUe yTiieBoJI0B, OEJIKOB

Y JIUTIAJIOB KaK UICTOYHUKOB SHEPTUH.
Jemoncmpavuu:

Tabauywl u cxemovl. «YTIECBOIBD,
«JIummmabeny.

PackpriBaTh coqiepikanre TEPMUHOB

Y TIOHSITHI: YTJIEBOIbI, MOHOCAXapHUJIbl,
JUCaXapHu/Ibl, IOJMCAaXapHIbl, TIIOK03a,
pubo3a, 1e30kcupudo03a, caxaposa,
JAKTO3a, MaJbT03a, IEJITI003a
(keTyaTka), Kpaxmall, TIIMKOTCH;
JUTUBI, TPUTTUIEPHUIBI (KUPBI, Macia),
dbochonmunuabl, CTepOUIbI.
XapakTepu3oBaTh yIJI€BO/IbI,

JUTUBI KaK KIJIACC OPTaHUYECKHIX
COEIMHECHHM.

KnaccudummpoBats yriaeBoabl U JIATIHABI
M0 CTPOCHUIO; EPEUUCIIATh PYHKIIUU
YTJIEBOJIOB U JIUTIHIOB.
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Obopyodosanue.: 000pyn0BaHNE
JUTS1 IPOBEICHUS HAOIIOICHHI,
VU3MEPEHUH, SKCIIEPUMEHTOB

CxeMaTu4ecku n300pakaTh CTPOCHHE
MOJIEKYJI YTJI€BOIOB, TUMUIOB

3.5 | HykneuHoBsie Hyxneunossie kucnorsr: JJHKu PHK. PackpsiBaTh conep:kaHue TEPMUHOB
KUCIOTbl. ATD Hyxneotuasr — MoHOMEpPBI Y MIOHATHMN: 1€30KCUPUOOHYKIIENHOBAS
HYKJIEMHOBBIX KHCJIOT. CTpoeHue kuciora (JIHK), pubonyknennoBas
u pynkiuu JJHK. Ctpoenune u pynkuun | kxucinora (PHK), Hykieotus,
PHK. AT®: ctpoenue u GpyHKUIHUH. MIOJIMHYKJICOTUIHAS LEIIb
Jlemoncmpavyuu: (MOMUHYKJICOTHT), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuun [IHK (xpanenne u nepenaya
M. Yunkunc, P. @paHkiuH. HACJIEJICTBEHHON MH(OPMAIIUH ); BUIBI
Tabauyvt u cxemvi: PHK (undopmarmonnasi, TpaHcriopTHas,
«Hyxnennossie kucnotsl; [JTHK», pubocomainbHas); ageHo3uHTpudochar
«buocunres 6enka», «CTpoeHue (AT®), makpospruueckas CBs3b.
MoJsieKyiabl ATDy. XapakTepu3nupoBaTh HYKJIEHHOBBIE
Obopyoosanue: CBETOBOI MUKPOCKOII, KHCJIOThI KAK XUMUYECKUE COSTUHEHUS
MUKpOIpenapaThbl Y HOCUTEJU HACIEICTBEHHOM
uH(pOopMaLuu.
OTmeuaTh 0COOEHHOCTH CTPOCHUS
MoJIeKyJ1 HyKJIenHOBBIX kucioT (JJHK,
PHK) u AT®.
CxemaTtnuecku U300pakaTh CTPOCHUE
HYKJICOTUJIOB, MOJIEKYJI HYKJIEHHOBBIX
kucnor, AT®
3.6 | Uctopusa u metoasl [uTosiorus — Hayka O KJIETKE. PackpsiBaTh conepkaHue TEPMUHOB

U3YYCHUS KIIETKH.
Kiterounas teopus

Knerounas reopus — npumep
B3aMMOJICUCTBHS UAEH U (PaKTOB

Y MIOHATHUM: KJIETKa, [IUTOJIOTHSI;
PaCKpBIBATh COAEPHKAHUE MTOT0KEHUM
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B HAyYHOM TTO3HAHUH.
MeTopl n3ydeHUs KIETKH.
Hemoncmpavyuu:

Ilopmpempbi:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. llInennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOM MUKPOCKOII,
MUKpPOTIPEnapaThl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHATHHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOorpadusiMu
KJIETOK, TIOJTy9CHHBIE C TIOMOIIIHIO
CBETOBOTO ¥ JIEKTPOHHOTO MHKPOCKOTIA

KJIETOYHOU TEOPHH.

[lepeuuncnsath U XapakTepu30BaTh
OCHOBHBIE METO/IbI U3yUCHHS KIETKHU:
(IpUrOTOBJIEHUE CPE3OB,

OKpalIuBaHUe, MUKPOCKOIIMPOBAHUE,
HeHTpUyTrupoBaHue, KyJIbTUBUPOBAHUE
KJIETOK U TKaHEM )

3.7

Kierka
KaK IIeJIOCTHAs
JKUBas CUCTEMA

KieTka kak 1enocTHast ’KuBasi CUCTEMA.
OO01Me NpU3HAKK KIETOK: 3aMKHYyTast
HapykHas MeMOpaHa, moiiekybl JIHK
KaK TeHETUYECKUH amnmapar, CucTeMa
cuHTe3a Oenka. TUIbl KIETOK:
AYKapUOTHUYECKas U MPOKAPUOTUYECKAS.
Oc00EHHOCTH CTPOCHHUS
MPOKAPHUOTUYECKOUN KIIETKHU.

Knerounas crenka 0akrepuit. CtpoeHue
3YKaApPUOTUYECKOMN KIIETKU. OCHOBHBIE
OTJINYUS PACTUTEIBHOM, )KUBOTHOU

U rpuOHON KiteTku. [loBepxHOCTHBIE
CTPYKTYpbI — KJIETOYHAsI CTEHKA,
JIMKOKAIUKC, UX (QYyHKIIUH.
[Tna3marnueckasimeMOpana,

PackpeiBaTh cojiepkaHue TEPMHHOB

Y TIOHSATUM: KJIETKHU (dyKapuOTHIECKas,
MIPOKapHOTHYECKas ), IFIa3MaTHIecKas
MemMmOpaHa (11a3MmaneMma), TITMKOKaIUKC,
TPAHCIIOPT BEIIECTB (MTACCUBHBIMN,
aKTUBHBIN), DHAOUUTO3 ((paroiuTos,
MMMHOIIUTO3), SK30IIUTO3, KJIECTOUHAS
CTCHKA, HYKJICOH]I.

CpaBHUBaTh MEX]ly COOOI
DYKaAPUOTUYECKHUE U TIPOKAPUOTHICCKUE
KJICTKH; OTMEUYAaTh CXOJCTBO M Pa3THIH
B CTPOCHHHU KIJIETOK OaKTepui,
’KUBOTHBIX, PACTCHUH U TpUOOB
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ee CBOMCTBA U (PYHKIIUH.
Hemoncmpavyuu:

llopmpemuwi: A. JIeBenryk, P. I'yk,

T. [lIBann, M. llneitaen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHHE
AyKapUOTHUYECKOU KIIeTKN», « CTpoeHUE
KUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIIETKN», « CTpOeHHE
MPOKAPUOTUYECKOU KIIETKH.
Obopydosanue. CBETOBOU MUKPOCKOTI,
MUKPOIIPENAPaThl PACTUTEIbHBIX,
KUBOTHBIX M OAKTepUATLHBIX KIIETOK

3.8

CrpoeHnue
IYKapUOTHYECKON
KJIETKH

[luTorutazma 1 ee opraHoOUIbI.
OngHoMeMOpaHHbIE OPraHOUIbI KJIIETKU:
OIIC, anmnapar 'oab1Ku, TU30COMBI.
[TonyaBTOHOMHBIE OpPTraHOU/IbI KJIETKU:
MUTOXOHJIPUH, TUTACTHU/IBI.
[IpoucxoxaeHne MUTOXOHAPUIA

U miactua. Buasl miactu.
HememOpanHbIe OpraHOUIbI KJISTKH:
prUOOCOMBI, KJICTOUHBIA IEHTP,
LEHTPUOIHU, PECHUUKH, )KT'YTUKH.
DYHKIUA OPTaHOUJIOB KJIETKH.
Bxutouenus. Anapo — peryJsiTopHbIi
LEeHTp KIeTku. CTpOCHHUE siipa: sjiepHast
000J109Ka, KapuoIjia3Ma, XpoMaTHH,

PackpriBath copepkanne TEPMUHOB

Y TIOHSTUI: IIUTOIIa3Ma, OPraHOUIbI,
suaomnazmaruueckasiceTs (I1C),
anmnapat [ onb/Ku, TM30COMBI, BaKyOJIb,
MUTOXOHAPUH, TUTACTUBI (XJTOPOILIACTHI,
XPOMOTLIACTHI, JIEUKOTLIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIN
HEeHTp (IIEHTpOCOMa), PECHUYKH,
KT'YTHUKH, BKITIOUCHUS, SIIPO, siACpHAS
000J104Ka, Kapuoria3mMa, XpoMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuchIBaTh CTPOEHUE FYKAPHUOTUUECKOMN
KJIETKH 110 U300paKEHUAM

¥ Ha MUKpOIIpenaparax;

37




SAPBILIKO. XpOMOCOMBI. TpaHcropT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JIeBenryk, P. I'yk,

T. [lIBann, M. llneitaen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUYECKOMU KIeTKN», « CTpoeHue
KUBOTHOM KJIETKN», « CTpOEHHE
pacTUTeNbHOU KIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIETKIY,
«Crtpoenue spa KIETKN.
Obopydosanue: CBETOBOM MUKPOCKOII,
MUKPOIIPENapaThl PpACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnule u npakmuuecxkue
paoomowi:

Jlabopatopnas padota Ne 2. «M3yuenue
CTPOEHMS KIJIETOK PACTEHUM, )KUBOTHBIX U
OaxTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENApaTax U UX OMUCAHUE»

KJIAaCCU(DHUIIMPOBATH OPTAHOUIBI

B 3aBUCHUMOCTH OT OCOOCHHOCTEH 1X
CTpoeHUs (0OTHOMEMOpaHHbIE,
IByMeMOpaHHbIC, HEMEMOpPaHHbBIC);
OTHMCHIBATHh (PYHKITUU KaXKOTO
OpraHoujia B KJIE€TKeE.
XapakTepu3oBaTh KJIETOYHOE SIIPO Kak
MECTO XpaHeHUs, nepeaaun (yABOCHUE
XpOMOCOM) U pealiu3aluu
(TpaHCKpHUIILIKS) HACJIEACTBEHHON
uH(pOpMAIUU KIETKH.

[lepeuncnaTh 1 OMUCHIBATH KOMIIOHEHTHI
anpa U ux QyHKIHHY;

CxeMaTnyHO U300pakaTh CTPOEHUE
PaCTUTEIBHOU U )KUBOTHOU KJICTKHU.
OOBACHATH OMOJIOTUYECKOE 3HAUCHNE
TPAHCIIOPTa BEILIECTB B KJIETKE

Hroro yacoB no teme 8

Tema 4. ’KusHenessTeIbHOCTh KJIETKH

4.1 | OOMeH BemIecTB. 2 OOMmeH BenecTB, WK METa00JIU3M. PackpriBaTh cozepkaHue TEPMUHOB
[Inactuueckuii Accumuisinus (IJ1IaCTUYECKU 0OMEH) Y TIOHSTHI: OOMEH BEIECTB U
o0meH. DOTOCUHTES. U TUCCUMWISIIUA (SHEPTEeTUYECKUI MpeBpalleHue YHEPTUH (METa00IU3M),
XeMOCHHTEe3 00MEH) — JIB€ CTOPOHBI €TUHOTO aCCUMWJISILIUSA, TIJITACTUYECKUN OOMEH,
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nporecca Meraboiau3ma. Posb 3akoHOB
COXpaHEHUs BEIECTBA U YHEPTUU

B IOHUMAaHUK MeTabou3Ma. Tunsl
oOMeHa BEIIECTB: aBTOTPO(HBIIA

u rerepoTpodusbIil. Poias pepmenTon
B OOMEHE BEIIECTB U PEBPALICHUU
sHepruu B kietke. DorocuHTes.
CaeToBasi 1 TEeMHOBast (pa3bl
¢dotocunTe3a. Peakunu porocunTesa.
OddexTuBHOCTh POTOCUHTESA.
3navenue (oToCUHTE3a AJIS )KU3HU
Ha 3emiie. BiusiHue ycioBuii cpenbl
Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHUS
€ro MPOJYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTEe3. XeMOCHUHTE3UPYIOIINE
OakTepuu. 3HaUYEHUE XEMOCHUHTE3a
JUIS )KM3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupsizes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«DoTOCUHTES)

JTUCCUMUJISITINS, SHEPTETUYECKII OOMEH,
dboTocunTe3, PoTONNU3,
dbochopunupoBanue, MepeHOCUUK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (P OTOCUHTE3, MPOIECCHI,
MPOTEKAIOIIME B CBETOBOM M TEMHOBOM
dbaze.

BbIsSIBASITE IPUYUHHO-CIEACTBEHHbBIE
CBSI31 MEXX/Ty MOTJIOIICHUEM COTHEUHOMN
SHEPTUHU XJIOPODHUIITIOM U CHHTE30M
Monekya ATO.

CpaBHUBAaTh UCXOIHBIEC BEIIECTBRA,
KOHEYHBIE MPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIMN CBETOBOM

1 TEMHOBOM (a3bl (PoTOCHHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCUHTES.
OueHuBath 3HaUeHUE POTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCKuit
oOMeH

DHepreTuyeckuii 0OMEH B KJIETKE.
Pacmienienue BE1IECTB, BBIJICICHUC

U aKKyMYJIUPOBAaHHE SHEPTUU B KJIETKE.
DTarbl 2HEPreTHIECKOTO OOMEHA.
['mukonus. bpoxkeHnnen ero BUbl.

PackpriBaTh copepkaHue TEPMUHOB

Y TIOHSTHI: SHEPreTUYeCKUuii OOMEH,
TJIMKOJIN3, MOJIOUHOKHCIIOE OpOXKEHUE,
CIIUPTOBOE OpOKEHUE, OMOIOTUYECKOE
OKHCJIEHUE, KJIETOYHOE JIbIXaHUE,
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Kucnopoanoe oxucnenue,

WIH KJIETOYHOE JIbIXaHUE.
OxkucnutensHoe pochopunupoBaHue.
D¢ HEeKTUBHOCTH YHEPTreTUUECKOTO
oOMeHa.

Jemoncmpayuu:

Tabauyst u cxemwvl: « TUNBIIATAHUSDY,
«MeTabonuzmy», «MUTOXOHAPUSY,
«DHEpPreTUYeCKU 0OMEHY

TUCCUMUJIATINS, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

Y IIPEBPALLEHUE SHEPTUU (META00IN3M)
KaK OJHO UX CBOMCTB JKHUBOTO.
[lepeuncnsaTb 0COOEHHOCTH
MJIACTHYECKOTO ¥ YHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTaHABINBATh
B3aMMOCBSI3b MEKTy HUMHU.

Paznmnuate THIIBI 0OMEHA BEIIEeCTB

B KJIETKE: aBTOTPO(HBIIA

U TETEPOTPOHBIN.

OnuckIBaTh STAIBI YHEPTETUYECKOTO
oOmMeHa (TIoArOTOBUTEIbHBIH,
OECKUCIOPOIHBIN, KUCTOPOIHBII)

Y CPaBHUBATH UX MEXITY COOOM.
XapakTepru30BaTh PEAKIIUH TIIMKOJIN3A,
OpO>KeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIISITH IPUYHHHO-CJICICTBCHHBIC
CBSI3H MEXTY TJIUKOJIN30M, KIIETOYHBIM
JIIXaHUEM U CUHTE30M MOJeKyJ1 ATO.
CpaBHuBaTh 3QPEKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOJIHOTO
ATAroB

4.3

buocunTes Gelnka

Peakunu maTpudHOro cuHTe3a.
['enetnueckas napopmanus u JJHK.
Peanuzanus renernueckoi ”HpopMauu
B KJIETKE. ['eHeTuuecKui KoJ uero

PackpeiBaTh conepxaHue TEPMUHOB
1 HNOHSATHUM: T€H, TCHETUYECKUM KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIILIUS,
TPaHCISILUS, KOJOH, aHTUKO/JIOH,
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CBOMCTBA. TpaHCKPUIILUS — MATPUYHBIN
cunte3 PHK. Tpancnsius — Ouocuntes
Ocnka. DTanbl TPAHCIIAIUH.
Koauposanneamunokucnor. P

0JIb puO0OCOMB OMOCHHTE3€e OelKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. KosbLioB.

Tabauywvt u cxemor: «Ctpoenue JTHK»,
«CTtpoeHue u PyHKITMOHHUPOBAHUE TEHAY,
«Cunre3s Oenkay, «Permmukanms JTHK»,
«I'emeTnueckuil KOI».

Obopydosanue.: MOJIeNV- AaNTUTUKAIIUN
«Y nBoenue JIHK u Tpanckpunmmsy»,
«buocunres 6enkay

pubocoma, IleHTpaIbHas 10rMa,
MOJICKYJISIpHast OMOJIOTHS.

OrnpenensiTe CBOMCTBA TEHETUYECKOTO
KoJia (TPUIJIETHOCTh, OJTHO3HAYHOCTb,
BBIPOKJICHHOCTh, YHUBEPCAIbHOCTD,
HETEePEeKPHIBAEMOCTh, HEMTPEPHIBHOCTH ).
OmnuchIBaTh 3Tanbl peanu3anuu
HaCJIeJICTBEHHOM MH(POPMAIUHU B KJIETKE.
CpaBHUBATh PEaKIIMM MaTPUIHOTO
cunre3zamoniekys PHK u O6enka B kimetke

4.4

Hexnerounnie
(bopMBI KU3HU
—BUPYChI

Hexnerounsie hopMbl KU3HU — BUPYCHI.
Hcropust OTKpBITHS BUPYCOB

(. N. UBanoBckwuit).

OcoOEHHOCTH CTPOSHHUS U KU3HEHHOTO
1uKJia BupycoB. bakrepuodaru.
Bonesnu pactenwii, KUBOTHBIX

U YEJIOBEKA, BHI3bIBAEMbIC BUPYCAMU.
Bupyc ummyHoneduimnra yesopeka
(BUY) — Bo3OyuTenb

CIINda. OGpaTHas TpaHCKPHUIILINS,
peBepTasa U MHTErpasa.
[Ipodunaktuka pacrpocTpaHeHHs
BUPYCHBIX 3a00JICBaHUIA.

PackpriBaTh cosepkanue TEpMUHOB

Y TIOHSTHI: BUPYC, BUPYCOJIOTHS,
Karcuj, 6akrepuodar, BUpyc
uMMyHoaeduiuTa yenoseka (BUY),
OHKOTCHHBIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUHYI0 (OpMY KU3HU;
O0COOEHHOCTH CTPOCHUS

Y )KU3HEEATEIbHOCTH BUPYCOB.
OnuckIBaTh )KM3HEHHBIN ITUKI BUPYCOB
UMMYHOACPUIINTA YETOBEKA; Pa3InyaTh
Ha pucyHkax BTM ((Bupyc Tabaunou
Mo3auku), 6akrepuodar, BUY.
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Jemoncmpayuu:

llopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauywl u cxemol: «Bupycoy,
«bakrepnodarm»; «CtpoeHue

Y )KU3HEeHHbIA nuki Bupyca CIIN/da,
OakTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MarauTHas Mo1€1b-alIInKaus
«CtpoeHue KIETKn»

OOGOCHOBBIBATH U COOIOIATH MEPHI
npOo(UIAKTUKN PACTIPOCTPAHCHHS
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIE, JKETyT0YHO-
KHIIICYHbIC, KJICIIEBOW SHIIC(aATUT,
BUY-undexius)

NToro uacoB no teme 6

Tema 5. PasMHOKeHUe U MHAMBHAYAIb

HO€ pa3sBUTHC OPraHM3MOB

5.1 | JKusHeHHBINA UK 1
KJIeTKU. JleneHue

KJIeTKH. MUTO3

KnetouHbIi UK, UK >KU3HECHHBIN ITUKJT
knetku. Uurepdasza u MUTO3.
IIporecckl, mpoTekaroIue B uHTEpdase.
Pennukanus — peakuuss MAaTpU4HOTO
cunresa JIHK. CtpoeHue xpoMocoMm.
XpPOMOCOMHBII Ha0Op — KAPUOTHII.
JIMTUTONAHBIN 1 TaIIOW JHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uTomornyeckre OCHOBBI PA3MHOKEHUS
Y UHAVMBUIYJIbHOTO PA3BUTHS
OpraHu3MoB. [[eleHne KIIETKA — MUTO3.
Craguu muto3a. IIporeccsl,
MPOUCXOJAIINE HA PA3HBIX CTAIUAX
MUTO3a. bruojorunueckuii CMBICI MUTO34.
[Iporpammupyemasi ruOenb KIETKH —
aroITo3.

PackpbiBaTh coJiep;KaHUE TEPMUHOB

U TIOHSITUM: KJIETOYHBIN IIMKII,
nHTep(dasza, peayIuIMKamms, XpoMocoMa,
KapUOTHII, TAIUIOWAHBIN, TUTIJIOWTHBIN
XPOMOCOMHBIN HA0Op, XPOMAaTH/IBI;
MHTO3 €T0 cTaauu: npodasa, meradasa,
anadasza, Tenodasa.

OnuceIBaTh )KU3HEHHBIN [TUKJI KJIETKU;
MEPEUYUCIIATh U XapaKTeprU30BaTh
MEePUOAbI KIIETOYHOTO IUKJIA,
CpaBHUBATH UX MEXTY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTraHU3MOB, CPABHUBATH
XPOMOCOMHBIE€ Ha0OPHI KJIETOK.
CpaBHUBATH CTAIUNA MUTO3A.

PaznuyaTh Ha MUKpOIIpenaparax
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Jemoncmpayuu:

Tabauywl u cxemvt: «KIeTOUHBIN LIAKID,
«Pernmukanus [IHK», «Ctpoenune
XPOMOCOMBI», «K MUTO3»; MarHUuTHas
MOJIeTb-anTuIuKanus «Jlenenrue KIeTKuy;
monens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKpornpernapar «Kapnokunes B KieTkax
KOpEeIIKa JIyKay.

Jlabopamophule u npakmuuecxkue
paoomuwi:

Jlabopatopnas pabota Ne 3.
«Habmronenrne MuTo3a B KJIETKaxX
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKaxX CTaIMM MUTO3a.
PackpbiBaTh OMOTOTUYECKU CMBICIT
MHTO3a

52

®opmbl
Pa3MHOKEHUS
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTaHU3MOB:
OecIoj0€ 1 MoJI0BOE.

Buasr 6ecronoro pa3aMHOXKEHHUS:
JICJICHUE HAJIBOE M IIOYKOBAHHUE
OJIHO- 1 MHOT'OKJICTOYHBIX,
criopooOpazoBaHKe, BETeTaTHBHOE
pPa3MHOKCHHE.

HckyccTBeHHOE KITIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUCHUE
JUTSICEJICKITUH.

[TosioBOE pa3MHOXKEHUE, ETOOTIINYUSA
0T O€CITI0JI0TO.

PackpriBath copepkanne TEPMUHOB
Y TIOHSITUIA: PA3MHOXEHHE, KIIOH,
MOJIOBBIC KJIIETKU (TaMeThl),
STUTIEKJIETKA, CTIEPMATO30H /I, 3UTOTA,
JIeIICHUE HaIBOES, TOYKOBAHUE,
CHIOpYJISIIHS, PparMeHTalus,
BETETATUBHOE Pa3MHOXKCHHE,
CEMEHHOE Pa3MHOKEHHE, ONbUICHHE,
JIBOMTHOE OTUIOZJOTBOPEHUE, TIOJIOBBIC
JKeJe3bl, CCMCHHUKH, THIHUKH,
OILTOI0TBOPEHUE (HAPYKHOE,
BHYTPEHHEE).

43



Jemoncmpayuu:

Tabnuysl u cxemol: «OOPMBI
Pa3MHOXKEHUS OPTAHU3MOBY, «/[BoMHOE
OIUIOAOTBOPEHUE YIIBETKOBBIX
pacTeHui», «/lenenne kieTku
OaxTepun», «BereraruBHoe
pa3MHOXEHUE pacTeHu», « CTpoeHue
MIOJIOBBIX KJIETOK»

XapakTepru3oBaTh 0COOEHHOCTH

Y 3Ha4YeHHUE OECIIOIoro

1 TIOJIOBOTO CITOCO00B

Pa3MHOXKEHUSI.

Briziensats BubI 6€CII0I0T0
Pa3MHOXEHUS; BBISIBIISITH B3AMMOCBSI3H
MeXy hopMaMHu U CIIocodaMu
Pa3MHOXEHUS, U X OHOJIOTHYECKUM
3HAYCHUEM.

Bianetrs npuemMaMu BEereTaTUBHOI'O
Pa3MHOXEHUS KYJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapakTepu3oBaTh MOJIOBBIC KIICTKU:
STUIIEKJICTKH, CTICPMATO30HU/IbI;
BBISBJISITH OCOOCHHOCTH

UXCTPOCHUS

53

Meiios

Meiio3. Craauu meriosa. IIpoiecchr,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
[ToBenenne XxpoMOCOM B MENO3€.
Kpoccunrosep. buosiornueckuii CMbICIT
Y 3HAYEHHE MENO03a.

JHemoncmpavyuu:

Tabnuywl u cxemol: «JleneHnE KICTKIY,
«Meios».

Obopyoosanue.: moaens JJHK;
MAarHuTHAast MOJIEb-aNTUITUKAL WS
«JlemeHue KIeTKn»

PackpbiBaTh copiepkaHre TEPMUHOB

U TIOHATHUM: MEHO03, KOHbIOT AU
XPOMOCOM, ITepeKpecT (KPOCCHHTOBEP)
XpPOMOCOM, TaMETHI.

XapakTepru3oBaTh MEM03 KakK Crocoo
KJIETOYHOTIO ICJICHUS; OUCHIBATh MEI03
10 CTaJIUsIM; CPAaBHUBATh CTAJMU Mei03a
1 MHATO3a.

Paznuuarh Ha pUCYHKax CTaIMM MEH03a;
pPacKpbIBaTh OMOJIOrMYECKOE 3HAUCHUE
Meno3a
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5.4 | O6pazoBanue ["ameTorenes — mporecc 00pa3oBaHus PackpeiBath conepkaHne TEpMUHOB
Y pa3BUTHE MOJIOBBIX KJIETOK Y’KUBOTHBIX. Y MTOHSATUI: TaMETOT€HE3, CIEPMATOrEHE3,
MOJIOBBIX KJIETOK. [TonoBeIe xKene3bl: CEMEHHUKH OOTr€He3, CIIEPMATO30H1 /1, aKpOCOMa,
OIUI010TBOPEHHE u ssuyHuku. OOpa3oBaHUE U pa3BUTHE SUIEKIIETKA, TOJIIPHBIE TEbIIA.
MOJIOBBIX KJIIETOK — FaMeT (CepMaTo30Ul, | XapakTepru30BaTh 0COOEHHOCTH
SIMIEKIIETKA) — CTIepMaTOTreHE3 raMeToreHe3a y >KUBOTHBIX U €T0 CTaJIUH;
u oorene3. OCOOEHHOCTH CTPOCHUS MOJIOBBIE KJIIETKU KUBOTHBIX U ONTUCHIBATH
SAUILEKIIETOK U CIIEPMaTO30UI0B. MPOLIECC UX PA3BUTHSL.
OmnonotBopenue. [lapreHorenes. CpaBHUBATH CLIEPMATOT€HES U OOTEHE3.
Hemoncmpavuu: OnuceIBaTh OMIOI0TBOPEHUE,
Tabauywl u cxemor: «IIpsmoen HenpsiMoe | OMOJIOrMYECKOE 3HAUECHUE
pa3Butue», «l'ameTorenes OIUIOAOTBOPEHUS
y MJIEKOITUTAIOIIUXH YEIIOBEKaY.
Obopyodosanue: Moaenb MeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MUKporpenapatsl «CriepMaTo30UIbI
MJICKOITUTAIOIIETO», «AMIICKIIeTKa
MJIEKOITUTAIOILIETOY.
Jlabopamopnuie u npakmuueckue
paoomowi:
Jlabopartopnas pad6ota Ne 4. «3yuenue
CTPOCHHUSI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax»
5.5 | UHpuBuayanbHOE NunuBunyanbHoe pa3Butue (OHTOreHe3). | PackpwiBaTh coaepikaHnne TEPMUHOB
pa3BuUTHE OMOpHOHAIIbHOE pa3BUTHE U TIOHSTHUI: OHTOTEHE3, IMOPUOTEHE3,
OpraHnu3MOB (aMOpHoTreHe3). DTarbl SMOPUOHAIILHOTO | 3UTOTA, APOOJIEHUE, OI1aCTOMEPSI,

Pa3BUTHA Y IIO3BOHOYHLIX ) KUBOTHBIX !

MopyJia, 6yactyna, 0JacToleb,
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IpobJieHue, racTpyJsusi, OpraHOreHe3.
[TocTambOpuoHanpHOE pa3BuTHE. THUITBI
OCTAIMOPHUOHAIBHOTO PAa3BUTHSL:
npsiMO€, HE IPSIMOE (JIMYMHOYHOE).
Bnusgnaue cpenbl Ha pa3BUTHE
OpraHu3MOB; (PaKTOpPBkI, CIOCOOHBIE
BBI3bIBAaTh BPOKJIEHHBIE YPOJICTBA.

Poct u passutne pacrennii. OHTOreHe3
LBETKOBOI'0 PACTEHUSI: CTPOEHUE CEMEHH,
CTaJNM Pa3BHUTHSL.

Hemoncmpawuu:

Tabauysl u cxemovl. « OCHOBHBIE CTaAUU
OHTOreHe3ay, «IIpsmoe u Henpsmoe
pa3BuUTHE», «/|BOMHOE OIJIONOTBOPEHHE
YIBETKOBBIX PACTCHUI»

racTpysa, HelpyJia, OpraHOTeHE3;
3apOJIBIIIEBBICIMCTKU: SKTOIepMa,
Me30/IepMa, SHTOAEePMa;
MOCTAMOPHUOHAIBHOE PAa3BUTHE: MIPSIMOE
U HerpsiMoe (JIMYMHOYHOE); MeTaMopdo3,
Meracropa, MUKpOCIopa, MbUIbLEBOE
3€pHO, CIIEPMUHU, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Omnpenenars 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX Ha CXeMax

¥ [IpernapaTax v OMUCHIBATh MPOLIECCHI,
MPOUCXOISIINE HA KAXKIOM dTare.
CpaBHUBATh NI€PUOJIbI OHTOT€HE3A,;
psIMOE U HETIPSIMOE (JIMIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIIY YEJIOBEKa U IPYTHX
XOP/IOBBIX.

OOBSICHATH OMOJIOTHUECKOE 3HAUCHHE
pa3BUTHS ¢ MeTaMop(}HO30M;
OTPHUIATENHFHOE BIUSIHUE aJIKOTOJIS,
HUKOTHHA U APYTUX TEPATOTE€HHBIX
(GhaKkTOpOB Ha pa3BUTHUE 3aPOJIbIIIIA
YeoBeKa.

OnuceIBaTh MPOIECC TBOMHOTO
OTIJIOJTOTBOPEHUS Y IIBETKOBBIX
pacTeHui

NToro uacoB nmo teme
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Tema 6. HaciieICTBEHHOCTh U U3MEHYHUBOCTH OPraHU3MOB

6.1 | ['eneTnka — Hayka 1 [IpeaMeT v 3a1a4 TEHETUKM. PackpriBaTh conepxkaHre TEpPMUHOB
0 HACJIEICTBEHHOCTH Ponp nuTosnoruu u sMOpUOIOTUH Y TIOHSATUM: T€H, TeHOM, T€HOTHII,

Y UBMEHYUBOCTHU B CTAHOBJICHUM FeHETUKU. BKiiaj (beHOTHI, XpOMOCOMBI, aJUTCIIbHBIE TeHBI
POCCHICKUX U 3apyOeKHBIX YUEHBIX (ayutenu), TOMO3UTOTa, TETEPO3UTOTA,
B Pa3BUTHUE TEHETUKHU. METOIbI TECHETUKN | JOMUHAHTHBIN MTPU3HAK (T€H),
(ruOpUI0TOTUYECKUH, peleCCUBHBIN MpU3HaK (TeH), YucTas
LATOT€HETUYECKUI, MOJIEKYJIPHO- JUHUS, THOPUL.
TEHETUYECKUI). IlepeuncnsaTe U XapakTepu30BaTh
OCHOBHbBIE T€HETHUECKUE MMOHATHS. METO/Ibl TEHETUKH: THOPHUI0TIOTUIECKUMA,
['eneTnueckasi CHMBOJIMKA, LIATOT€HETUYECKUH, MOJIEKYJISIPHO-
UCIIOJIb3yEMasl B CXeMaX CKPEIIMBAHUM. Ir€HETUYECKUH; IOMUHAHTHbIE
emoncmpayuu: Y pEIIECCUBHBIC TPU3HAKHU PACTECHUN
Ilopmpemuwi: I'. Mennens, T. Mopras, Y )KUBOTHBIX.
H. U. BaBunos, C. C. UeTBepHKoOB, ITonp30BaThCA FEHETUYECKOMN
H. B. Tumodeen-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyoosanue.: MOJEb- ANITUTHKALUS JUIS1 3aIUCU TEHOTUITUYECKUX CXEM
«MOHOTHOPUTHOE CKPEIIUBAHUEY, CKpELIMBaHHUS
repOapuii «['opox moceBHON»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH HACIIEIOBAHUS PackpbiBaTh coJiep:KaHUE TEPMUHOB
HaCJICIOBaHUS MIPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSATHI: MOHOTUOPUTHOE
IIPU3HAKOB. I'. Mennenem. MoHnorubpuHoe CKpeliuBaHue, (PeHOTUIUYeCcKue
MonorubpuaHoe CKpeniuBaHue. 3aKOHeTMHO00pa3us IPYIIbl, THOPUIOTOTUUECKUN METOI,
CKpCILIMBAaHUE ruOpUI0B NMEPBOro NoKoJeHus. [IpaBuiio | YUCThIE TMHUM, JOMUHUPOBAHKE T'€HOB

JOMUHUPOBAHMS. 3aKOH PaclIeTUICHUS
MIPU3HAKOB. [ MMIOTE3a YMCTOTHI TaMeT.
[lonHOEM HEMONMHOE TOMHUHHUPOBAHUE.

(moJsiHOE, HETOIHOE ), paclIeIICHUE
B IIOTOMCTBE.
OnuceIBaTH METOIUKY TTPOBEICHUS
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Jemoncmpayuu:

llopmpemuwi: I'. MeHnnens.

Tabnuysl u cxemovl: «MoHOTUOPUTHOE
CKpEUIMBaHUE U €r0 IUTOTeHeTHYeCKast
OCHOBa», «3aKOH PacCILEIUICHUs U €ro
UTOr€HETUYECKAs] OCHOBA», «3aKOH
YUCTOTHI TAMET.

Obopyoosanue:

MOJIeNU-anIuinKauuu « MoHOruopuiHoe
ckpeniuBanuey, «Hemomnnoe
JOMHHHUPOBaHUE», Tepbapuii «I'opox
IIOCEBHOMN»

I'. MenaenemMonbITOB 110 H3YYECHUIO
HACJIEJIOBAaHUS OJTHOM Napbl MIPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpriBaTh conepkaHre 3aKOHOB
eaMHO000pa3usi TMOPUIOB MEPBOTO
MOKOJICHUS U 3aKOHA PACILICTICHUS.
OOBSACHITH TUIIOTE3Y YUCTOTHI TaMeT.
3anuchIBaTh CXeMbl MOHOTHOPHUIHOTO
CKpeIlUBaHUs, OOBSICHATH €TI0
LHUTOJIOTUYECKNE OCHOBBI U PEIIaTh
TeHETUYECKHUE 3aJIauu

Ha MOHOTHOPHJIHOE CKpEIIMBAaHHE

6.3

Jurubpunnoe
CKpEIUBaHHUE.
3aKOH HE3aBHCHUMOTO
HACJICJIOBAHMSI
MIPU3HAKOB

JluruOpuaHoe ckpenmBanue. 3aKoH
HE3aBUCUMOTO HACJICIOBAHUS
npu3HakoB. LluToreneTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3UpyOLIEe CKPEIIMBAHUE.
Hcnonp30BaHre aHATH3UPYIOLIETO
CKpENTUBAHUS JIsI OTIPECIICHHUS
Ir€HOTHIIA OCOOH.

Hemoncmpavyuu:

Ilopmpemuwi: I'. Menensb.

Tabauyvt u cxemwl: «JIurudpuaHoe
ckpenuBanue», «L{luronornuaeckue
OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS.
Obopyodosanue.: MOJIEIb- alIUTUKAIIUS
«JlurubpuHOE CKpEnMBaHUE)

PackpriBaTh comepkaHue TEPMHUHOB

Y TIOHSATHUM: TUTHOPHUIHOE CKPEIIUBAHNUE,
AHAITU3UPYIOIIEE CKPEIIMBAHUE.
OnuceiBaTh onbITEI I . MeHnens

10 U3YUYEHMIO HACJIEIOBAHUS JIBYX Nap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh conepkaHue 3aKOHa

HC3aBUCUMOI'OHACJIICJOBAHUS IIPU3HAKOB.

[IpuMeHsATH, MaTEMaTUYECKUIN pacyeT
C TOMOIIBIO METOJa TEPEMHOKECHUS
BEPOSTHOCTEH U 3aIKCh C MOMOIIBIO
(hEHOTUITMYECKUX PAJTUKATIOB
pacuieryieHus MPU3HAKOB Y MOTOMKOB
110 ()CHOTHUITY U TCHOTHITY.
3anuchIBaTh CXEMbl JUTHOPUIHOTO

48



CKpCIUBaHUs, OOBSICHATH €TI0
IUTOJIOTUYECKHUE OCHOBBI U PEIIATH
TCHETUYECKHUE 3a/1a9M Ha JTUTHOPHTHOE
CKpEIIMBaHUE

6.4

CoemieHHoe
HacJeI0BaHHE
MIPU3HAKOB

CuernuieHHOE HACTIeJOBAaHUE TPU3HAKOB.
Pa6ota T. Mopraha 1o ciemnjieHHOMY
Hacle0BaHuI0 TeHoB. Hapyiienue
CLEIJICHHS TEHOB B PE3YJIbTATE
KPOCCHUHTOBepa. XpOMOCOMHAas TEOpUs
HACJICICTBEHHOCTH.

['eneTnueckue KapThl.
Jemoncmpayuu:

Iopmpemuwi: T. Mopras.

Tabauywl u cxemol: «Metios»,
«I'eHeTHYECKHE KapThl PACTEHUN,
KUBOTHBIX U YEJIOBEKaY,
«B3anmoaencTBye ajuIeIbHBIX TEHOBY.
Obopyoosanue.: MUKpOIIpenapaT
«po3oduna» (Hopma, MmyTanuu (HOpMbl
KPBUIBEB U OKPACKU TE€Ja), MUKPOCKOII,
Mozenb-anmukamnus «llepexkpect
XPOMOCOM.

Jlabopamopnule u npakmuuecxkue
paoomol:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yJbTaTOB MOHOTUOPHUIHOTO

U TUTUOPHUIHOTO CKPEIIMBAHMS

PackpsiBaTh copepkaHue TEPMUHOB

Y ITIOHATHUM: CLIETUIEHHOE HACJIEA0BAaHUE
MPU3HAKOB, PEKOMOWHAIIMS TE€HOB,
T€HETUYECKUE KaPThl XPOMOCOM,
MOpraHuza.

Ha3piBaTh OCHOBHBIE TTOJIOKEHUSA
XPOMOCOMHOM TEOPUHU
HacsenctBeHHoctu T. MopraHa;
PacKpbIBaTh COJIEpKaHUE PabOThHI

T. Moprana no CuerjieHHOMy
HACJIEIOBAHUIO T€HOB U ITPUYHHBI
HapYyLICHUS CUCIUICHUS MEXK 1y T€HAMU.
3anuchIBaTh CXEMbI CKPEIIUBAHUSA

IIPU CUEIJIEHHOM HACJIEI0BAHUH,
OOBSCHATH MPUYHUHBI PEKOMOMHAITUN
TE€HOB, OINPEIEIISITh YUCIIO TPYII
CUEIJICHUS TEHOB; pelIaTh TEHETHYECKUE
3a/1a4M HA CLEIUIEHHOE HACJIEA0BaHNE
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y Ip0o30(HIIbI Ha TOTOBBIX

MHUKponpenapaTrax»

6.5 | 'enernka moma. I'eneTnka nmona. XpoMOCOMHOE PackpriBaTh conepxaHle TEpPMUHOB
Hacnenosanue ONPEAEICHUE 1MOJIa. AYTOCOMBI U TIOHSATUI: XpOMOCOMHBIN HaOOP,
MIPU3HAKOB, Y TI0JIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE | ayTOCOMBI, IIOJIOBBIE XPOMOCOMEI,
CLETUIEHHBIX C M0JIOM Y TETEPOraMETHBIE OPTaHU3MBI. rOMOTaMETHBI 1101, FETEPOraMETHBIN

Hacnenosanue npu3HaKkoB, CIEIUICHHBIX | I1OJI, CLETUIEHHOE € IIOJIOM HACJIEA0BAaHUE
C TIOJIOM. MIPU3HAKOB.
Jemoncmpayuu: OOBSICHATH ITUTOJIOTHUECKUE OCHOBBI
Iopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOTI'0 MEXaHU3MAa ONIPECIICHUS
H.. BaBuos. I10JI1a Y Pa3JIMYHbIX OPTaHU3MOB.
Tabauywl u cxemol: «['eHeTHKA TIOTIAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEAOBAHMS, HACJIEIOBAHHUS IPU3HAKOB, CLIETIJIEHHBIX
CLEIUIEHHOTO ¢ MOJIOM», «Kapruotunsl Y HE CIEIJICHHBIX CO0JIOM. Pemarth
YEJIOBEKa U KUBOTHBIX) TEHETUYECKUE 3a7]a4i HA HACJIEJOBaHUE
CUETUICHHBIX C TTOJIOM MPU3HAKOB

6.6 | I3MEHUNBOCTD. N3menunBoCTh. BHIbI N3MEHUNBOCTH: PackpriBaTh coziepxaHre TEpPMUHOB
HenacnencrsenHas HEHACJICICTBEHHAS U HACJIC/ICTBCHHASI. Y TIOHSITUWA: U3MEHYNUBOCTD,
VU3MEHYUBOCTD Posib cpenbl B HEHACIEACTBEHHOM HACJIEICTBEHHAsl U3MEHYUBOCTb,

U3MEHYUBOCTU. XapaKTEPUCTUKA
MOIM(UKAITMOHHON U3MEHUYHUBOCTH.
BapuanmoHHbII psia M BapualOHHAs
KpuBas. Hopma peakunuu npusHaka.
KosnuecTBEeHHBIE U KAYECTBEHHBIE
NPU3HAKUA U UX HOpPMa PEAKLIHUH.
CaoticTBaMOTU(PUKAITUOHHON
U3MEHYHUBOCTH.

HEHACJIEICTBEHHAs! U3BMEHUYHUBOCTb,
MOAM(PUKALIMOHHAS U3MEHYUBOCT,
BapUaLlMOHHBIN PsiJl, BADUAHTA,
BapuallMOHHAsl KpHBas, MPU3HAK,
HOpMa peaKlMH, KOJTUYECTBEHHbIE
Y KaYECTBEHHBIE IPU3HAKH.
KnaccudunmpoBatb BUIbI
WU3MEHYHUBOCTH U BBISIBIISITH UX
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Jemoncmpayuu:

Tabnuywvl u cxemol.: «Bugpl
U3MEHUYUBOCTIY, «MoaudukamoHHas
U3MEHYUBOCTD.

Jlabopamopnuie u npakmuueckue
paoomol:

Jlabopatopnas padota Ne 6. «3yuyenue
MOIU(PUKAIMOHHON N3MEHUYNBOCTH,
TIOCTPOCHUE BapUAITMOHHOTO Psijia

Y BapUALMOHHOW KPUBOM

OHOJIOTMYECKHE OCOOCHHOCTH.
ITepeuncnsaTe cBOMCTBA
MOIU(PUKAIMOHHON U3MEHUUBOCTH

1 OOBSACHSITDH €€ 3HAUCHUE

JUUIS1 OPTaHU3MOB.

Pa3znuuaTe KoJIMYeCTBEHHBIC

1 Ka4yeCTBEHHBIC TIPU3HAKH; CTPOUTH
BapUAIIMOHHBINA PsiJI, BAPUAIIMOHHYIO
KPUBYIO, BBIYUCIISITh CPEJIHEE 3HAUCHUE
MpU3HaKa

6.7

Hacnencrsennas
U3MEHYHUBOCTH

HacnencrBeHnnasi, ujay reHOTUIIHYECKAs
M3MEHYHBOCTh. KoMOMHaTHBHAS
W3MEHYHUBOCTBL. Melo3 U moJIoBOH
MPOIIECC — OCHOBA KOMOMHATUBHOMN
M3MEHUYMBOCTU. MyTallMOHHAas
M3MEHYHBOCTbD.

Knaccudukanus MmyTanuii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIE.
YacroTra u npU4YUHBI MyTalUU.
MyTtareHHbie (haKTOPBHI.

3aKOH TOMOJIOTUYECKUX PAJIOB

B HACJICJCTBEHHON N3MEHUYMBOCTH
H. . BaBumnoBa. BHesnepHas
HACJICJICTBEHHOCTh M U3MEHUYHBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3s, H. 1. BaBuios.

Tabauysl u cxemol: «MyTallMOHHAs

PackpriBaTh conepkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYMBOCTb, KOMOMHATUBHAS
U3MEHYMBOCTh, MyTallMOHHAS
U3MEHYUBOCTh, MyTaHT, MyTallUH:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIE;

MOJHUINION AN, aHCYIIIIONANA, MyTar CHbI.

XapakTepHu30BaTh HACJIECACTBEHHYO
M3MEHYUBOCTh; (OPMYIIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJICJICTBEHHON U3MEHUYMBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €ro
3HAYEHHUE I OMOJIOTHH U CEJICKIIUU.
KnaccuduumpoBats MyTaliuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOUTH
IIPUMEPBI MyTalUH.

OOBSACHITh NPUYUHBI BOSHUKHOBEHUS
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U3MEHYUBOCTD.
Obopydosanue: MUKPOCKOTI,
MuUKponpenapar «J[po3oduia» (HopMma,
MyTaru GOPMBI KPBUTEEB B OKpacKa
Tesa); KOMHATHBIE PACTCHHSI C TIECTPOM
OKPaCKOH JINCTHEB.

Jlabopamopnuie u npakmuueckue
paoomol:

JlaGopartopHas pa6ota Ne 7. « AHamu3
MYTaIi y Ipo30( bl Ha TOTOBBIX
MUKpOIIperapaTax»

MyTaIui, poiib (PaKTOPOB-MyTareHOB.
CpaBHUBATH BUJIbI MyTallMii; BBISBIATD
MPUYUHBI HACIEACTBEHHOM
M3MEHYMBOCTH, UCTOYHUKH MyTareHOB
B OKpY’Karoleu cpejie (KOCBEHHO).
XapakTepu30oBaTh BHESICPHYIO
HACJIEJICTBEHHOCTh U U3MEHUUBOCTh

6.8

['eneTrka yesoBeka

I'eneruka yenoseka. Kapuorun
YeJI0BEKa.

OCHOBHBIC METO/IbI TCHETHUKH UCJIOBEKA:
reHeaJorn4eCcKuil, OJIU3HEIOBBIMH,
[IUTOT€HETHYECKHUI, OMOXUMUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUIA.
CoBpeMeHHOE oIpe/ieSIeHe FTeHOTUMA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHCIIC

¢ nomoiwto I11[P-ananu3a.
HacnencrBenHsie 3a00JI€BaHUS
yeJIOBEKa: reHHbIe 00JIe3HH, 00JIE3HU

C HaclIeACTBCHHON
MPEIPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nn. ComaTHUECKHE

Y TeHEPATHUBHBIE MYy TallUU.

PackpeiBaTh conepikaHne TEPMUHOB

Y TIOHATHUI: KapUOTHI YEJIOBEKA,
IIUTOTCHETUYECKUI METOI,
reHEIOrMYeCKU METO/1, POJIOCIOBHBIE,
OJIM3HEIIOBBINM METO/, HACTIEJCTBEHHBIC
0ome3Hu: (MOHOTECHHBIE,

C HAaCJIEICTBEHHON
PEIPaCIOIOKEHHOCTHIO,
XPOMOCOMHBIE), MEUKO-TCHETHUECKOE
KOHCYJIbTUPOBaHUE.

[TepeunciaTb 0COOCHHOCTH H3yYCHHUS
TCHETHKH YeJIOBEKA; IPUBOIUTH
MIPUMEPHI HACIICICTBEHHBIX O0OJIC3HEH
YeJI0BEeKa, XapaKTePU30BaTh METObI X
po(HIIaKTUKN; 00OCHOBBIBATH 3HAYCHUE
MEMKO-TEHETHIECKOTO
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CrBosioBbie KieTKU. [IpuHIMIBI
3I0pPOBOTO 00pa3a *KU3HU, TMATHOCTUKH,
PO UIAKTUKY U JICUEHUS TeHETUYECKHIX
Oone3neil. Meauko-TeHeTHIeCKoe
KOHCYJIbTUPOBAHUE. 3HAUYCHUE
MEIMIMHCKON T€HETUKHU

B IIPEAOTBPAIICHUY U JICUCHUHN
TreHEeTUYECKUX 3a00JIeBaHU YelloBeKa.
Hemoncmpavyuu:

Tabnuywvl u cxemwi: «HacimenoBanue
pesyc-bakropay, «I eHeTuka rpymnmn
KPOBW».

Jlabopamopnvie u npakmuueckue
paoomoi:

[TpakTuueckas padora Ne 2.
«CocraBlieHHE U aHAJIN3 POJIOCIOBHBIX
YEJI0BEKA»

KOHCYJIbTUPOBAHHUSL.
BEISBISAT ¥ CpaBHUBATh MEXKIY COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIC TPU3HAKH
4eJI0BeKa.

CocTaBisiTh U AHAIU3UPOBATH
POIOCIIOBHBIE YeJIOBEKa

Htoro yacos no teme

8

Tema 7. Cejiekuusi opranus

MOB, OCHOBBI

OHMOTEXHOJIOTUH

7.1

Cenekuus Kak Hayka
U Ipouecc

1

Cenekius Kak HayKa U Iporiecc.
3apoKICHUE CEIEKIMNA U JOMECTUKAIUA.
Yuenue H. W. BaBunosa o nieHrpax
MHOT'000pa3us ¥ IPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUH.

LleHTpbI TPOUCXOKACHUS TOMAITHUX
’KUBOTHBIX.

CopTt, mopoja, mramm.

PackpeiBaTth copepxaHue TEPMUHOB
Y TIOHSTHUM: CEJIEKLUs, COPT, OPOJa,
IITaMM, IOMECTUKAIUS,

WJIA OJIOMAIlIHUBAHUE, LIEHTPBI
MHOT'000pa3us U IPOUCXOKICHHUS
KYJIbTYPHBIX PACTEHUH

1 KUBOTHBIX, THOPHAM3AIINS,
UCKYCCTBEHHBIN 0TOOP.
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Jemoncmpayuu:

Ilopmpemuwi: H. 1. BaBunos.
Tabauywvt u cxemol.: kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIBTYyPHBIXpAaCTEeHUI», «I1opoabl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTCHUI.
Obopyodosanue.: MyJsIKY TIII0/I0B

Y KOPHEIUTOA0B AUKUX (HOpM U
KYJbTYPHBIX COPTOB PACTEHUM;
repOapuit «CenbCKOX03sHCTBCHHBIE
pacTeHus»

HasbiBaTh 1 cCpaBHMBATh OCHOBHBIC
ATaIbl Pa3BUTHUSI CEJIEKIUHU.

N3narate yuenne H. 1. BaBunosa

O IIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHUit; pa3auvaTh HEHTPHI HA KapTe
MHUpA, CBSI3BIBATH UX MECTOIMOJIOKEHHE
C 0Yaramu BO3HUKHOBEHUS IPEBHENIITUX
[MUBWJIN3AIINN.

CpaBHUBaTb cOpTa KYJIbTYPHBIX
pacTeHui, MOPO bl JOMAITHUX
JKUBOTHBIX U UX JTUKUX IIPEIKOB.
OueHuBaTh POJIb CEICKIINU

B 00€CIIEUCHHUH ITPOI0BOJILCTBEHHOM
0e30I1aCHOCTH YEJI0BEYCCTBA

7.2

Metoapl U
JNOCTHKEHHUS
CEJIEKIINU PACTEHUN
Y JKMBOTHBIX

CoBpeMEHHBIE METOBI CEJIEKIUU.
MaccoBblif 1 UHAUBUTYaIbHBIN OTOOPHI
B CEJICKLIUY PACTCHUM U JKMBOTHBIX.
OneHnka 3kcTepbepa.
biM3KOpOACTBEHHOE CKpEIINBAHUE
—MHOpuAMHT. YncTas TUHMSL.
CkpelrBaHue YUCTHIX JTUHUH.
I'ereposuc, uiu rubpuaHas cuia.
Hepoxcreennoe ckpemuBanue
—ayTOpuauHr. OtaaneHHas
ruOpuaAn3aLys U eeyCrexu.
HckycCTBEHHBIM MyTareHes3 U MoJy4eHne
HOJIMIUIOUIOB. JIOCTHIKEHUS CEIEKIUN

PackpbiBaTh copepkaHue TEPMUHOB

Y TIOHSATUI: HICKYCCTBEHHBIN 0TOOD,
MaccoBbIi 0TOOP, UHAUBUAYATbHBIN
0TOOp, IKCTEPBLEP, OJIN3KOPOJICTBEHHOE
CKpELIMBAaHUE, YUCTAsl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKpPEUIMBaHUE,
UCKYCCTBEHHBIN MyTarcHes,
nonuruiouasl. CpaBHUBATH POPMBI
HCKYCCTBEHHOI'0 0TOOpa (MaccoBOro

Y UHJIMBUTyaJIbHOTO), BUJIBI
rubpuau3anuu (0JIM3KOPOJICTBEHHOM

Y OTJAJIEHHOM), ClIOCOOBI MOITy4YEHUs
MOJIUTUIOUIOB.
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pacTeHUM, )KUBOTHBIX
UMHUKpPOOPTaHU3MOB.
Jemoncmpavyuu:

llopmpemuwi: . B. Muuypumn,

I'. 1. Kapnieuenko, M. ®. lIBaHOB.
Tabauyvt u cxemovl: «OTHaNCHHAS
rubpuan3anusy, «PaboTel akageMuka
M. @. UBaHoBay, «Ilomunmoungusy».
Obopyodosanue: MyJISKU TUIOJ0B U
KOPHEIUIO0B AUKUX (GOpM U
KYJBTYPHBIX COPTOB PACTEHUM.
Jlabopamophule u npakmuuecxkue
paoomowi:

Okckypcusa «OCHOBHBIE METOJIBI U
JNOCTUKEHUS CEJIEKIUN PACTCHHUM U
YKUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIIHIO,
IUIEMEHHYIO0 pepMmy,
COPTOUCTIBITATENIbHBIA Y4aCTOK

WM TETUTMYHOE XO03MCTBO)

[IpuBOANTE PUMEPHI TOCTHKEHUN
CEJIEKIIMHU PACTEHUI U )KUBOTHBIX

7.3

buorexnonorusa
KaK OTpaciib
MIPOU3BO/ICTBA

buorexnosorus KaK oTpacib
MPOM3BOJICTBA. [ €HHAsI MHKEHEPHUS.
Oramnbl co3nanus pekomOuHantHoun JJHK
Y TPAHCT€HHBIX OopraHu3MoB. KieTouHas
uHxeHepus. KinerouHbie KyJbTYypBhl.
MUKpPOKIOHAITBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOYKTUBHBIX

PackpbIBaTh coaep)kaHre TEPMUHOB

Y TIOHATHUI: OMOTEXHOJIOT U, KIIETOYHAs
WHXEHEPHs1, TEHHASHHKEHEPUS,
KJIOHUPOBAHHE, TPAHCTCHHbIE
opranusmbl, MO (reHeTudecku
MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJCTBA, OCHOBHBIE
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CENIbCKOXO03SIICTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKUE U ATUUECKUE TPOOIEMBI.
I'MO — reneTuuecku
MOAU(UITUPOBAHHBIE OPTAHU3MBI.
Jlemoncmpayuu:

Tabnuywl u cxemor: «OOBEKTHI
omotexHoJorun», «Kinerounsre
KYJBTYPBI U KIOHUPOBAHHEY,
«KoHcTpyupoBaHuer MEPEeHOC FeHOB,
XPOMOCOM

JOCTIKEHMSI OMOTEXHOJIOTUY B 00J1acTH
MPOMBITIUIEHHOCTH, CEIBCKOTO X0351iCTBA
U MEUIUHBI.

[lepeuncnars U XapakTepu30BaTh
OCHOBHBIEMETO/IBI M JIOCTHIKCHUS
OMOUH)KECHEPHH.

OOcCyX/1aTh SKOJOTUYECKUE

U ITUYECKHUE aCIEKThl HEKOTOPBIX
UCCJICJIOBAaHMA B 00JIaCTH
OMOTEXHOJIOTUH (KJIOHUPOBAHUS,
HCKYCCTBEHHOT'O OTUIOJIOTBOPEHUS,
HaIpPaBJIEHHOTO N3MEHEHUS T€HOMA

W CO3JIaHUs TPAHCTCHHBIX OPTaHNU3MOB)

HToro yacos 1o teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KUIIACC

No
/11

Haumenosanue
pa3zesoB U TEM
y4eOHOTO MpeaAMeTa

KomuuaectBo
4acoB

[IporpammHuoe conepkanue

OCHOBHBIE BUJIBI IEATEIILHOCTH
oOydJaronuxcs

Tema 1. DBoaOHOHHAA OHOJIOTHUSA

1.1

IBOJIIOIUS U METOJIBI
ee U3yuYeHus

1

[TpeamochuIK BO3HUKHOBEHUS
ABOJTFOITMOHHOM TEOPUHU. DBOJTIOIIMOHHAS
TEOpHUsI U €€ MECTO B OMOJIOTHHU.
BrnustHue 3BOIOIIMOHHON TEOPUHN

Ha pa3BUTHE OMOJIOTUHU U IPYTHXHAYK.
CBHUACTEIbCTBA SBOJIOIHH.
[TaneonTosnornyeckue:
TIOCJICIOBATEIIBHOCTD IMOSIBJIICHUS BUIOB
B MIaJICOHTOJIOTUYCCKOM JIETOTIHCH,
nepexoaHbie (HOPMBI.
buoreorpaduyeckue: cxo/ICTBO

u paznmune dhayH udIop MaTepUKOB
¥ OCTPOBOB. DMOPHOIIOTUYECKHUE:
CXOJICTBAU PA3INUUS SMOPHOHOB Pa3HBIX
BUJIOB TTO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE:
rOMOJIOTUYHbIC, aHAJIOTUYHbIE,
PYIUMEHTApHBIE OpPTaHbl, ATABU3MBI.
MornekynsipHO-OMOXUMHUYECKHUE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackppIBaTh coepxkaHue TEPMUHOB
Y TTIOHSTHUI: DBOJIOIINS, TICPEXO0THBIC
dbopmbI, PUIOreHeTUYECKUE PSIbI,
BUIBI-DH/IEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIIIIEBOTO CXO/CTBA,
OMOreHETUYECKHUI 3aKOH,
TOMOJIOTUYHBIC U AaHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIE OPTaHbI,
aTaBU3MBI.

[TepeuncrisaTh OCHOBHBIC ATAIBI PA3BUTHS
JBOJIIOLIMOHHOW TEOPUH.
XapakTepru30BaTh CBUICTEIHCTBA
ABOJTIOITUH: TTAJICOHTOIOTHYECKHE,
ouoreorpaduyeckue,
AMOPHOJIOTHICCKHEC, CPABHUTEIILHO-
aHATOMUYECKHUE, MOJICKYJISPHO-
OMOXUMHUYECKHE.

[TpuBOIUTE IPUMEPHI TIEPEXOTHBIX
dbopM OpraHu3MoOB, (PUIOTEHETHUECKUX
PSIOB.

[TpuBoUTH HOPMYITHPOBKH 3aKOHOB
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META0OIMYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Llopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. lapsun, B. O. KoBanesckuii,

K. M. bap, 3. I'ekkenb, @. Mroiep.
Tabnuywvl u cxemol.: «PazButnue
OPraHUYeCKOTO MHUpa Ha 3eMJiey,
penbedHbie TaOIUIBI «3apOIbIIIN
MIO3BOHOYHBIX )KUBOTHBIX),
«ApXEOnTEPUKCY.

Obopyodosanue.: Guoreorpapuieckas
KapTa MUApA; KOJUIEKIUsA «DPopMBbl
COXPAHHOCTH UCKOTIAEMbIX KUBOTHBIX
U PaCTEHUI»; BIIAYKHbIE MTperapaThbl
«Pa3zBurtue HacekoMoro», «Pa3Burue
JISITY LKD)

OMOreHETUYECKOTO U 3apOdbIIIICBOIO
CX0ACTBAa

1.2

Hctopus passurus
MpEICTaBIICHU I
00 IBOTIOLINHA

DBomtonmonHas Teopus Y. JlapBuHa.
[IpennochlIKi BOSHUKHOBEHUS
JTapBUHU3MA. [IBHOKYIINE CHUITBI
SBOJIIOIIMU BUJIOB 110 J[apBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPAHUYCHHOCTHU PECYPCOB,
HeoTpeeJIeHHAas! U3MEHYUBOCT,
0opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHUYECKas TEOPHS IBOITIOIUN

PackpsiBaTh conepkaHue TEpMUHOB

U MMOHSTHIN: CUCTEMAaTHKA, €CTECTBCHHbIN
Y UCKYCCTBEHHBII 0TOOp.
XapaKkTepu30oBaTb OCHOBHbBIE
ABOJIIOLIMOHHBIC UJICH, KOHLICIILIUU

U TEOPUU; CPABHUBATH B3IJISAbIHA BU/T
v sBoironuio K. JIunnes, JK.b. Jlamapka,
Y. {apBuHa.

OuenuBath BKa JInHHES B pa3BUTHE
CHUCTEMATHKH U OOBACHSATH MPUHITUTIBI
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(CTD) u ee OCHOBHBICIIOIOKEHHUSI.
Hemoncmpavwuu:

Ilopmpemuwi: K. Jlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemol: «llomymsum,
«KapTta-cxema mapuipyTa myTenecTBUs
Y. Jlapunay, «@opmbl 00pHOBI

3a CyIIECTBOBaHUEY, K ECTECTBEHHBIN
oT60p», « MHOrOOOpa3re COPTOB
pacteHui», « MHorooOpasue nopo;
KUBOTHBIX)»

OMHAPHON HOMEHKJIATYPBHI.
XapaKkTepu30BaTh COACPKAHNE

Y 3HAYEHUE BOJIIOLUOHHOW KOHILIETIUN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE

U COLIMAIbHO-3KOHOMUYECKHE
MPEANOCHUIKM BOSHUKHOBEHUS
ABOMIOIIMOHHOM Teopuun Y. JlapBuHa.
PackpriBatTh coziepaHue 3BOTOLUOHHON
teopunY. JlapBuHa; CpaBHUBATH
HEOIIPEACIICHHYIO U ONIPEACIICHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, (hOopMBI OOPHOBI
3a CyIIECTBOBAHHUE.

OnuchIBaTh MOJOKEHUS CHHTETUYECKON
teopuu 3BoMOIUU (CTD) U 00BACHATH
€€ 3HaueHHue JUISIOMOJIOTHH

1.3

Bun: kpurepuu u
CTPYKTYpa.
ITomynsanuysa Kak Kak
JJIEMEHTapHAast
€QUHHIIA BUIA

MuxkpoaBosrorus. [Tomysiust kKak
CIMHHIIABUIA Y SBOJIIOIIHH.
Jemoncmpavyuu:

Tabnuyvl u cxemoi: «Ilomynsaimm,
«MyTanuoHHas U3MEHIHUBOCTH.
Obopyodosanue: MAKPOCKOTI,
MUKporpenapar «Jlpo3zoduia» (HopMma,
MyTanuu (OPMBIKPBUTHEB i OKPACKH
Tea), Mojieb-ammuinkanus «llepekpect
XPOMOCOMY.

PackppIBaTh coepkaHue TEPMHUHOB

Y TIOHSITHI :MUKPOABOJTIOITHS, BU]I,
KpUTEPHUH BUQ, apeaJl, TOMYJISAIINS,
reHooH1, MyTaIluy, KOMOUHAITUN
T'CHOB.

XapakTepu30oBaTh BUJ KaK OCHOBHYIO
CHUCTEMATHYCCKYIO ¢THHUITY

U TICJIOCTHYIO OMOJIOTUYECKYIO CUCTEMY.
Breinenste kpuTepun Bua
(Mopdonorudeckuid, GU3UOJTOTUUSCKHH,
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Jlabopamopnuie u npakmuueckue
pabomui:

Jlabopatopnas padota Ne 1. «CpaBHeHHE
BUJIOB 10 MOP(POJIOTUUECKOMY
KPUTEPHIO)

OMOXMMUYECKHI, TEHETUYECKUI,
IKOJIOTUIECKUH, TeOrpapuIeCcKuii)

Y IPUMEHSTh KPUTEPHUH ISl ONTUCAHUS
KOHKPETHBIX BUOB.
XapakTepu30oBaTh MOIMYJISLNIO KaK
CTPYKTYPHYIOCIUHUILY BHIA U
SBOJIFOLIHUH.

OnuceIBaTh NOMYJISIIAIO IO OCHOBHBIM

I[MoKa3aTeisiM: COCTAaB, CTPYKTYpa

1.4 | IBuxymue cuibl JBmoky1iue cuibl (pakTopsl)3Bomtoiuu | PackpbeiBaTh copepxaHue TEPMUHOB
(3memeHTapHbIe BHJIOB B ipupoae. MyTaumoHHbIN Y TIOHSITHI: KOMOMHATUBHAS
(aKTOpBI) BOITIOLUN npolecc 1 KOMOMHATUBHAS U3MEHYUBOCTb, MyTAlIUH, MyTallHOHHBIN
M3MEHYUBOCTD. [0y Is1IMOHHBIE BOIHBI | POLIECC, MOIMYISLUOHHBIE BOJIHBI,
u apeid renos. M3omsius u murpanus. | Apeid reHoB, W30JSALUS, MUTPALIIH.
Hemoncmpayuu: XapaxkTepu30BaTh JIEMEHTAPHBIE
Tabauyvt u cxemvi: «JIBUKYIIHE CUITBI (baKTOpbI HBOTIOLNH: MyTaIlMOHHBIN
3BOJIIOLIAN npouecc, KOMOMHATUBHAS
U3MEHYUBOCTD, MOIYJISILIMOHHBIEC BOJIHBL,
Jpei(p reHoB, N30, MUTPALIHSL.
YcranaBiauBaTh NPUYUHHO-
CJICZICTBEHHBIE CBA3U MEXKIY
MEXaHU3MOM U PE3YJIbTaTOM JIECUCTBUS
JBYOKYLIUX CUIT (3JIEMEHTapHbIX
(baKkTOpOB) IBOIOIIUU
1.5 | EcrecTBennsbIit 0TOOP EctecTBenHsbIit 0TOOp — HanpaBssitonuii | PackpeiBaTh comepikanne TEPMUHOB

U ero GopMbl

(haKkTOp PBOITIOIIHH.
®opMBI €CTECTBEHHOT00TOOPA.

Y TIOHSITUH: €CTECTBEHHBIN 0TOOD,
O0opb0a 3a CyIecTBOBAHHUE.
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Hemoncmpavwuu:
Tabauyvt u cxemwvi: «EcTecTBEHHBIN
oTbop», «boprba 3a cymecTBOBaHHUE)

OnuceiBaTh MEXaHU3M JCUCTBUS
€CTEeCTBEHHOTO 0TOOpA.
XapaxkTepu3oBaTb (POPMBI €CTECTBEHHOTO
otOopa (ABMKYLIUH, CTAOMIM3UPYIOIIHA,
JIU3PYITUBHBIN) U CPAaBHUBATH UX MEXKIY
co0oM.

XapaktepuzoBatb 00psOy

3a CyIIeCTBOBAHUE U CPABHUBATH €€
BUIBI (MEKBUI0BAs, BHYTPUBHIOBAS,
00prOa c HeOIaronpUsATHBIMU
(dakTopamMu BHEUIHEHN Cpe/Ibl)

1.6

PesynbTaTh
HBOJIIOIUH:
MPUCTIOCOOTIEHHOCTh
OpPTraHU3MOB U
BU1000pa3oBaHue

[IpucnocobaeHHOCTh OPraHu3MOB
KaK pe3yibTat 3Boronun. [Ipumepsr
MPUCIIOCOOJICHUI Y OPTraHU3MOB.
Apomoph 036l U UIN0ATATITAIIAH.
Bunu BunoobpazoBanue.

Kpurepuu Buga. OcHoBHBIE (OPMBI
BUI000pa3oBaHus: reorpaduyueckoe,
JKOJIOTMYECKOE.

Jemoncmpayuu:

Tabauywl u cxemoi:
«IIprcrnoco6IEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B11000pa3oBaHue,
«IKOJOTUYECKOE BUOOOPA30BAHUEY.
Obopyoosanue:

KosuteKIus «IIpumMepsl 3alMTHBIX
IPUCTIOCOOJICHUH Y SKUBOTHBIX),

PackppIBath copepxaHue TEPMUHOB

Y TIOHSITUM: IPUCTIOCOOJIEHHOCTb,
TTOKPOBUTEIILCTBCHHAS 1
npeaocTeperapas oKpacka,
MaCKHPOBKa, BUI000pa30BaHHUE.
OnuceiBaTh MEXaHU3M BOZHUKHOBEHUS
TIPUCIIOCOOJICHUN Y OPTaHU3MOB.
BrIBISTh 110 H300paXeHUSAM, Ha KUBBIX
1 GUKCUPOBAHHBIX MpernapaTax MpUuMepsbI
MIPUCIIOCOOJICHHOCTH PacTEHUM

U JKUBOTHBIX K YCJIOBHSIMCPEIBI
oOuTaHus, I0Ka3bIBaTh OTHOCUTEIHHYIO
11€J1eCO00Pa3HOCTh MPUCTIOCOOIECHUI.
XapakTepru3oBaTh CIIOCOObI

¥ MEXaHW3MbI BU000Pa30BaHUS;
OMKCHIBATh U CPAaBHUBATH OCHOBHBIC
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KOJUICKITUSI HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKH; HA0OP IJI0I0B

U CEMsIH.

Jlabopamopnvie u npakmuueckue
paoomowi:

JlaGoparopHas padota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U ee
OTHOCUTEJILHOTO XapaKTepay

(OPMBI DKOJIOTHIECKOTO
U TeorpapuuecKoroBu1000pa30BaHUs

1.7

Hanpasnenus n mytu
MaKpO3BOIIOLUU

MakposBosnronusi.

dopmbl 3BOTIONHH: (PUITIETHYECKAS,
JMBEPTeHTHAsI, KOHBEPTEHTHAA,
napayensHas. HeoOpatumocTsb
apoustonuu. [Tpoucxoxaenne

OT HECTEMATM3UPOBAHHBIX
IIPEIKOB.

[Tporpeccupyroias crenuain3aiusi.
AnanTtuBHas paguarms.
Jemoncmpayuu:

Ilopmpemuwi: A. H. CeBep1ioB.
Tabauysl u cxemol: «KApoMopdo3b»,
«Mnunoanantanumny, «O0uas
JIereHeparys».

Obopyoosanue.: moaenb « OCHOBHbBIE
HaIpaBJICHUS SBOJIONNNY»; 00beMHas
Mozeib «CTpoeHne roJI0BHOTO MO3ra
MO3BOHOYHBIX)

PackpsiBath comepxaHue TEPMUHOB

Y TIOHSATU: MaKPOIBOIIONHNSA, GUITOTEHES,
OMOJIOTMYECKUM MPOTrPecC U perpecc,
apomopdo3, nanoananrtaiusi, ooias
JeTeHepalys, aJanTUBHAS pagralius.
XapakTepu3oBaTh (HOPMBI IBOJTFOIIHH.
BoisBisats apomopdo3bl

Y UIM0AJANTally ypacTeHUN

Y )KUBOTHBIX.

CpaBHUBaTh OMOJOTHUYECKHN IIpOrpecc
U OMOJIOTUYECKUH perpecc, apoMopdos,
UM0AIANITAIAIO0 M OOTIIYIO
JIeTEHEePaIHIO.

BBIABIATE B3aUMOCBSI3M MEKITY MY TSIMH
Y HaIIPABJICHUSMU DBOJTFOITUN

y pacTeHU# U KUBOTHBIX

Htoro yacos no teme
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Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HA HA 3emuie

2.1 | Uctopus xKu3HHU

Ha 3eMJIe 1 METOJIbI
€€ U3YUYCHHUS.
I'mmmore3nr
MIPOUCXOKICHUS
»KM3HHM Ha 3eMiie

2

JloHay4HbI€ MpeICTaBICHUS

0 3apOKJICHUM XHU3HU. HayuHble
TUMOTE3bI BO3HUKHOBEHUS KU3HU

Ha 3emJie: aOMOreHe3 UMaHCIePMHSL.
XUMHUYECKasi SBOIIOLIMS.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX
BEIIIECTB U3HEOPTaHUYECKUX.
DKCNEPUMEHTAIBLHOE OATBEPKICHUE
XHMHUYECKOUN IBOJIFOLIMH.

HauanbHbIe 3Tanbl OMOJI0TrHYECKOM
sposttoruu. [ 'mnore3za PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MPOTOKJIETKH.
[TepBbie KJIETKH U UX IBOJIOIHA.
DopMHUpPOBAHUE OCHOBHBIX IPYIII
YKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

Ilopmpempul:

®. Penn, JI. Ilactep, C. Muuiep,

A. W. Onapum, I'. FOpmn.

Tabnuywl u cxemvt: «BO3HUKHOBEHHUE
CoNHEYHOU CHCTEMBI,

«Pa3BuTHE OPraHUuEeCcKOro MUPay,
«PacturennHas kjieTka», « KuBoTHas
KieTkay, «[Ipokapuoruueckas
KIICTKA)

PackpriBath conepkaHue TEPMUHOB

Y TIOHATHUI: KpeallnoHu3M, a0UOTeHE3,
BUTAJIU3M, [TAHCIIEPMUS, OMOII033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METOAbI U3yUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIIH.
[lepeuuncnsiTb OCHOBHBIE ATaIbI
XUMUYECKON MOMOJIOTHYECKON
ABOJTIOIHH.

W3narate conepxanue TUIIOTE3 U TEOPH
BO3HUKHOBEHUS KU3HU Ha 3emiIe
(KpeallnoHHU3Ma, CaMOIIPOU3BOJIBHOTO
3apOXkKIeHUs (CTIOHTAHHOTO),
nancnepMuu, runote3sl PHK-Mupa).
OnucsiBaTh 3kcniepumenTsl C. Musiepa
u ['. FOpu 1o nonxyyeHuro opraHnyecKux
BEILIECTB U3 HEOPTraHUYECKUX IMyTEM
a0MOreHHOT0 CUHTE3a
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2.2

OCHOBHBIE dTaNbl
SBOJIIOLIHU
OpPraHUYECKOTO MUPa
Ha 3emiie, pa3BUTHE
’KU3HHU TI0 dpaM U
neproam

PazBuTue xxu3Hu Ha 3emMiie 1o 3pam

u nepuojam. Katapxeil. Apxeiickas

U IIpoTepOo30McKast apsl. [laneosouckas
3pa U ee Nepuoibl: KEMOPUNCKUH,
OpPJIOBUKCKHUH, CUITYPUNUCKHUH,
JIEBOHCKU I, KAMEHHOYTOJIbHBIN,
IIEPMCKUH.

Me3so30iicKas 3pa U ee NepUoabI:
TPUACOBBIHN, FOPCKUN, METIOBOM.
Kaiino3olickas spa 1 €€ epuo/Ibl:
1aJICOr€HOBBLIM, HCOTCHOBBIM,
AHTPONIOT€HOBBIM.

XapakTepuCcTUKa KIuMara

Y TE€0JIOTHYECKHX MporeccoB. OCHOBHBIE
ATarbl 3BOJIIOLIMU PACTUTEIILHOTO U
KUBOTHOT'O MUpa. ApoMop(h 036l

y pacTeHui U )KUBOTHBIX. [losiBIICHUE,
pacuBET U BBIMUPAHUE TPYII KUBBIX
OpraHn3MOB.

Jemoncmpayuu:

Tabnuywl u cxemol: «Pa3BuTne
OpPraHUYECKOTO MUPaAY,
rE€OXPOHOJIOTHYeCcKas Ta0IuIIa;
KoJuteKust «DopMbl COXpaHHOCTH
MCKOIIA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnuvle u npakmuueckue
paoomowi:

PackpbiBaTh cosiepxaHue TEPMUHOB
Y TIOHSATUH: 30H, 3pa, IEPUOJ,
apoMop(}o3bl, UIUOAATITALINH.
3HaTh MMOCIEN0BATEIBHOCTD J0HOB:
KaTapxeu, apxeu, NpoTepo3ou,
dbanepo3oii; ap: apxeiickas,
IIPOTEPO30UCKAsl, ITaJIe030MCKas,
M€3030MCKasi, KANHO30MCKasl; IEPUOOB:
KEeMOPUICKUM, OPTOBUKCKHUM,
CWIYPUMCKHUM, JEBOHCKU,
KaMEHHOYTOJIbHBIHN, IEPMCKHH,
TPUACOBBIN, FOPCKHUIA, MEJIIOBOM,
11aJIC€OTCHOBBLIA U HEOT'€HOBBIH,
AHTPONIOT€HOBBIM.

XapakTepru3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa
10 ApaM U IEPUOAaM re0JI0TUYECKOU
VCTOPHUH; ITAIbl PA3BUTUS
PacTUTENBLHOTO U )KUBOTHOTO MUA.
Breiienuts riaaBHbie apoMopdo3bl
pacTeHUl U )KUBOTHBIX.

CpaBHHBaTh MEeX]1y COOOM
MPECTABUTENIEN CUCTEMATUUYECKUX
TPYIII OPraHU3MOB, BBISIBISIT UYEPThI
YCJIOKHEHUS U TIPUCIIOCOOJICHHOCTH
K YCJIOBUSAM >KU3HU
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[IpakTuueckas padora Ne 1. «M3yuenue
MCKOIIA€MbIX OCTATKOB PaCTCHUI

Y J)KUBOTHBIX B KOJUICKITHSIX).
DKCKypcust « DBOJIOLIUS
OpraHUYeCcKOro MHUpa Ha 3eMJie»

(B €CTeCTBEHHO-HAy4YHbIN
WIMKPACBEIUECKUN MYy3€il)

2.3 | CoBpeMeHHas Cucrema opraHM4ecKoro Mupa Kak PackpeiBaTh cofiepkaHue TEPMUHOB
cucTeMa OTpakeHue SBOOMU. OCHOBHbIE Y IIOHSITUI: CHCTEMATHKa, UCKYCCTBEHHAs
OpPraHUYECKOTO MUPA CHCTEMAaTUYECKUE IPYIILI OPIaHU3MOB. | U €CTECTBEHHAs KiacCH(pUKaIus,

Jemoncmpayuu: OvHapHasi HOMEHKJIaTypa, IPUHIIUI
Tabauywvt u cxemol: «CoBpeMeHHast HEPapXUIHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepru3oBaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOr0 MHpa
2.4 | DBosronys 4eI0BEKa DBoJIIOLMA YeTI0BeKa. AHTPOINOJIOTHS PackpreiBaTh cozepxaHne TEPMUHOB

(a"TpOMIOrEeHe3)

Kak Hayka. Pa3BuTue npeacrapiieHU
0 MPOUCXOKJICHUHU YeI0BEeKa. MeTo bl
M3ydeHus anTponoreHesa. Cxojcraa
Y pa3JIMyusl YEJIOBEKA U )KUBOTHBIX.

CucremMaTuyecKkoe MojI0KeHHE YeIOBEKa.

Hemoncmpavuu:

lopmpemuwi: Y. JlapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
AHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BEKa U YeJT0BEKOOOPA3HBIX
00€3bsHY.

Obopydosanue: CIETIKI

Y TIOHSITHI: aHTPOTIOJIOT S,
AHTPOIIOT€HE3, YETIOBEK Pa3yMHbIN
(Homo sapiens), npsiMOX0XxIeHUE,
BTOpAsi CUTHAJIbHAsI CHCTEMA.
[lepeuncnars 3aa4 aHTPOTIOJIOTHH,
ATANbICTAHOBIICHUS U PA3BUTHUS
MIPEJICTABICHUN O TIPOUCXOKICHUU
YeJI0BEKa.

N3narate OCHOBHBIE MOJIOKECHUS
teopun Y. J[apBuHa, KpUTUYECKU
OIICHUBATh HEHAYYHYIOWH()OPMAIIUIO
0 MIPOMCXOXKJICHUH YEJIOBEKA.

65




WINA300paKEHUST KAMCHHBIX OPYIUi
NIEPBOOBITHOTO YEJIOBEKa: KAMHU-
qorepsl, pyousa, ckpebdiia

3HaTh CUCTEMATHYECKOE ITOJIOKCHHE
Buja Homo sapiens, mepeuucisite ero
MOp(]oTIOT0-aHATOMUYECKHE TIPU3HAKH
pa3HOro ypoBHsI (THIL, KJIacc, OTPSL

u Jzip.).

YcTaHaBIMBaTh YePThI CXOJCTBA U
pa3IMuniiyesIoBeKa U )KHBOTHBIX.
OOBSCHATD U OLICHUBATH 3HAYCHHUEC
HAYYHBIX 3HAHUHU O MPOUCXOKICHUN
YeJIoOBeKa /ISl TOHUMaHUsl MeCTa U POJIH
YelIOBEKa B TPUPOJIC

2.5

JIBHKyLIME CHUITBI

(paxTopsr)
aHTPOTIOreHe3a

JIBrxy1me cuibl ((hakTopsbl)
anTponorenesa. Hacrnencreennas
U3MEHYMBOCTH M €CTECTBEHHBIN OTOOP.
OOG1iecTBeHHBIN 00pa3 KU3HU,
U3TOTOBIIEHUE OPYIUl Tpya,
MBIIIIJIEHUE, PEYb.

Jemoncmpavwuu:

Tabauyvr u cxemol: «CpaBHEHHE
AHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKA
U 4EJI0BEKOOOPpa3HbIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX
HaXO0JO0K IPEIKOBCOBPEMEHHOTO
YeJI0BEeKay.

Obopydosanue: MysiKI
«IIponcxoxnenne yenoBeka
(MaJICOHTOIOTUYECKUE HAXOIKH )

PackppIBaTh cojiep:kaHne TEPMUHOB
U TIOHSATHI: (PaKTOPBI aHTPONOreHe3a,
TPYIIIOBOE COTPYIHUYECCTBO, PEYb,
OpyAMiTHAsS TESITCIbHOCTD,
oJIMMOP(U3M.

XapakTepru30BaTh IBUKYIINE CUITBI
(akTOphI) aHTpOIIOTEHE3A!
OMOJIOTHYECKHE U COIIHAJIBHEIC,
CpPaBHUBATH UX MEXITY CO00I
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2.6

OcHOBHEBIE CTaguU

OCHOBHBIC CTaauM1 U BETBU 5BOJIFOIITNH

PackpriBath conepkaHue TEPMUHOB

ABOJIIOIIUM YEJIOBEKA YeJI0OBEKa: aBCTPAJIONUTEKH, YelloBeK Y TIOHSITUI: aBCTPAJIONUTEK, YEJIOBEK
yMelbiid, YenoBek mpsMOXOIAIINM, YMEJIbIA, YEITOBEK MPSIMOXOISIIINNI,
YenoBek HeaHIepTANbCKUN, YeloBek HEeaHJIepTajel, KpOMaHbOHEL],
Pa3yMHbBIM COBPEMEHHOT'O THUIIA. HEOJIMTUYECKAsT PEBOJIIOIIHUS,
Haxonku nckomaemMbIX OCTaHKOB, NEPBOOBITHOE UCKYCCTBO.

BpeMsI CYILIECTBOBAHUS, 00J1aCTh XapakTepu3oBaTh U CPAaBHUBATH MEKITY
pacrpocTpaHeHusi, 00beM roJIOBHOTO c000i1 OCHOBHBIE CTAJIMH IBOJIIOIIUU
MoO3ra, 00pa3 KU3HH, OPYAHS. YEJIOBEKAa: XPOHOJIOTUYECKUI BO3PACT,
Jemoncmpayuu: apeaJ pacnpocTpaHeHusl, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3ra, 00pa3 KU3HU
MaJICOHTOJIOTHYECKUX HAXOJIOK IIPEJIKOB | U OPYAUs TpyAa
COBPEMEHHOT'0 YEJIOBEKa,
«/lpeBHenmue moan», «JlpesHue
mony», «[lepBbie COBpEeMEHHBIE JTIOAMN.
O06opynoBaHKE: MYJISIKU
«ITpoucxoxaeHue yeaoBeka» (OIOCTHI
aBCTPAJIONUTEKA, MTUTEKAHTPOIIA,
HEaHJIePTaJIblla, KPOMAHbOHIIA); CICTKU
WU U300pakeHUs KAMEHHBIX OpYIUid
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
yornrnepsl, pyouna, ckpedna

2.7 | YemoBeueckue pachl UYenoseueckue packl. OCHOBHbBIE PackpsiBaTh cosiep:kaHue TEPMUHOB

Y IIPUPOJIHBIE
aZanTalyuy 4eJIoBeKa

OOJIBbIINME pachl: €BPOIIEOUTHAS
(eBpasuiickasi), HErpo-aBCTPaIOUIHAS
(9KBaTOpHANIbHAS ), MOHTOJIOUTHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHSTUI: pachl, pacOreHes3, Couual-
JTApBUHU3M, PACU3M, METUCALIHSL.
XapakTepu30oBaTh U CPABHUBATH

HpeI[CTaBI/ITeJ'IeﬁLIGJIOBeLIeCKHX pac,
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YepThl MpUCIIOCOOTCHHOCTH
MPEJICTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBHUSIM CYILIECTBOBaHUs. EMMHCTBO
yenoBedeckux pac. Kpuruka
COLMAJIBHOTO JIApBUHHU3MA U pacu3ma.
Jemoncmpayuu:

Tabnuywl u cxemovt: «YeaoBeueckue
pach»

PACKpBIBATh MIPUYUHBI U MEXAHU3MBbI
pacoreHesa, NePeYrcCIsiTh U IPUBOJIUTH
IPUMEPHI PUCTIOCOOTIEHHOCTH YEI0BEKa
K YCIIOBUSIM CpE€JIbl, TPUMEPHI
MPUCIIOCOOUTETHLHOTO3HAYEHHU S PACOBBIX
MIPU3HAKOB.

Jloka3beIiBaTh €AMHCTBO BuAa Homo
sapiens, HAQy4YHYI0 HECOCTOSTEIbHOCTh
PACOBBIX TE€OPUM, UAEH COLIMAIIBHOTO
JTApBMHU3MA U pacu3Ma

NToro uacoB nmo teme

9

Tema 3. Oprann3Mbl U OKpyKal0IIAA cpeaa

3.1 | Dkosorusi Kak Hayka 1 DKOJIOrus Kak HayKa. 3alaunu pa3zensl | PackpbeiBaTh coliepKaHUe TEPMHUHOB
HKOJIOTUH. Y TIOHSITUI: 3KOJIOT S, TTOJIEBbIE
MeToabl 9KOJIOTUYECKHUX HCCIICIOBAHUN. | HAOIIOIEHHUS, IKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHNE MOHUTOPHUHT OKPY>KaIOIIEH Cpebl,
COBPEMEHHOTO YEJIOBEKA. MOJIEJIMPOBAHUE, IKOJIOTHYECKOE
Jlemoncmpavyuu: MHUPOBO33pEHUE.
Ilopmpempwi: A. 'ymO00aB1T, [TepeuncnsaTh 3a1a4un 3KOJIOTUH, €€
K. ®@. Pynbe, O. I'ekkens. pas3zelbl UCBSI3H C IPYTUMHU HAyKaMHU.
Tabauyvt u cxemol: kapta «Ilpupogusie | XapakTepu3zoBaTh METO/IbI
30HBI 3EeMJIN» AKOJIOTUYECKUX UCCIEeI0BAaHUIN

3.2 | Cpenpl oOuTaHUS U 1 Cpenpl oOuTaHusI OPraHU3MOB: BOJIHAS, PackpsiBaTh conepxanue TEPMUHOB

9KOJIOTUYECKUE
(bakTopbI

HA3eMHO-BO3IyIITHAS], TOYBEHHAS,
BHYTpPU-OpPTaHU3MEHHAS.
Dxonornueckue HakTopbl.
Kiraccudukanmst 3K0JI0ru4ecKux

U TIOHSTHIL: cpefia oOuTaHus,
AKOJIOTHYECKUE (PaKTOPHI,
OMOJOTMYECKUN ONTUMYM,
OTPaHUYUBAIOIINYN (JIMMUTHPYIOIIIUN )
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(bakTopoB: aOMOTUYECKHE, ONOTUUECKHE
Y aHTPOTIOTECHHBbIE.

JleiicTBrE SKOTOTHYECKUX (DAKTOPOB

Ha OpPTraHU3MBbl.

Jemoncmpayuu:

Tabauyst u cxemol: «CpeaplOOUTAHUS
OpraHU3MOB»

dakrop.

XapakTepu30oBaTh yCIOBUS Cpe/T
oOWTaHUsI OPTaHU3MOB;
KJIaCCH(UIIMPOBATH M XapaKTEPU30BATh
AKOJIOTHYECKUE (PaKTOPhI: a0UOTUUYECKUE,
OMOTUYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh IEUCTBUE YKOJIOTUICCKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3HEESITEILHOCTH
pacTEHUN U )KUBOTHBIXPA3HBIX CPE
obutanus

3.3

AOuornueckue
(bakTopbl

AlGuoTnueckue (paKTophl: CBET,
TeMIIepaTypa, BIaXKHOCTb.
®doronepuoausm.IIpucnocodnenus
OpraHU3MOB K IEUCTBUIO0 aOMOTUYECKHUX
daktopoB. buonornueckuepuTMsl.
Jemoncmpavyuu:

Tabauyvt u cxemol: «OOTOMEPHOTUIMY.
Jlabopamopnuie u npakmuuecxkue
paobomot:

Jlabopatopnas pa6ota Ne 3.
«Mopdosornueckre 0COOEHHOCTH
pacTeHul U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas pa6ota Ne 4. «Biusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIeyCay

PackpbIBaTh cosiep:kaHue TEPMUHOB

U TIOHATHI: a0MoTUYECKHE (aKTOPBI,
dboToneprou3M, OMOJIOTHICCKHE
PHUTMBEI.

AHaJIN3UPOBATH IEUCTBUE CBETA,
TEMIIEPATyPhI, BIAKHOCTH Ha OPTaHU3MBI
Y TIPUBOJMTD ITPUMEPHI
IPUCTIOCOOTIEHHOCTH OPTaHU3MOB.
[IpoBoauTh OuomornyecKkue HaOIIOACHUS
1 0(OpMIIATH PE3yNbTaThl MPOBEACHHBIX
HaAOJIFOIEHUI
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3.4 | buotnueckue buornueckue paxropsl. Bumst PackpsiBaTh cosiepkaHue TEpPMUHOB
(bakTopbl OMOTUYECKUX B3aUMOICUCTBHI: U TIOHSITHI:OMoTHYecKne (PaKTopHl,
KOHKYPEHIIUS, XUITHUYECTBO, CAMONO3 XUIIHUYECTBO, MAPAZUTHU3M,
u ero gopmsel. [Tapazutusm, Koonepanus, | KOHKYPEHLNs, MyTyaau3M, CAMOHO3,
MyTyajn3M, KOMMEHCAJIU3M KOMMEHCaJIU3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUYECTRO). KBapTUPAHCTBO, aMEHCAJIU3M,
AMeHcanu3Mm, HeNTpanu3M. HEUTPAIA3M.
3Hauenne OMOTHYECKUX XapakTepu3oBaTh OMOTHYECKUE
B3aUMOJICMCTBUH JIJISI CYILIECTBOBAHUS (paKTOpBI U BUJBIB3aUMOOTHOLIEHUH
OpraHu3MOB B PUPOAHBIX COOOIIECTBAX. | MEXKIY OpraHu3MaMu; IIPUBOAUTE
Jemoncmpayuu: IIPUMEPHI B3aUMHOU
Tabnuysl u cxemwi: «lIuIeBBIC ST IPHCIOCOOIEHHOCTH OPTaHU3MOB.
CpaBHUBaTh MEXKIY COOOI BUJIbI
OMOTUYECKUXB3aUMOACHUCTBUI
OpraHn3MOB
3.5 | DKonoruyeckue DKOJIOTUYECKUE XAPAKTEPUCTUKHI PackpsiBaTh conepxanue TEpMUHOB
XapaKTCPHUCTUKH IMOITYJISAIHUH. OcCHOBHBIEIIOKA3aTENN u HOH}{THﬁ:HOHyn}[HHﬂ, YHUCJIECHHOCTD,

BU/JIA U TTOMYJISILIUA

MOMYJISIIIUU: YUCIEHHOCTb, IJIOTHOCT,
POXK1a€MOCTh, CMEPTHOCTD, IPUPOCT,
Murpanus. J[mHamMuka 4yucIeHHOCTH
MOMYJISIIIUU U €€ PETyIsIus.
Jemoncmpayuu:

Tabauywvt u cxemor.: «llomynsim,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH
NOMYJISIUUN UHDY30pUU-TY PEITbKNY.
Jlabopamopnsie u npakmuueckue
pabomul:

IJIOTHOCTb, POKAAEMOCTD, CMEPTHOCTD,
IIPUPOCT, MUTPALINsL, TUHAMHUKA
YUCJIEHHOCTH IOITYJISLUN.
XapakTepu30BaTh OCHOBHBIE ITOKA3ATENN
Y DKOJIOTUYECKYIO CTPYKTYPY
NOMYJISILUM; ONMCHIBATH MEXAHU3MBI
PEryJIALUU YUCIEHHOCTH TOMYJIALINI
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[Tpaktuueckas padora Ne 2. «I[lomcuer
IJIOTHOCTHU TIOMYJISILIMI pa3HbIX BUOB
pacTeHui»

HToro yacoB nmo teme

5

Tema 4. Coo01iecTBa v JKOJIOTHYEeCKHE CHCTEMBI

4.1 | CoobmiecTBa 1 Co001116CTBO OPTaHU3MOB — OMOIICHO3. PackpbiBath cosiepaHnue TEPMUHOB
OpraHU3MOB CtpyKTypbl OHOIIEHO3a: BUI0BAs, Y TIOHSITHI1:0MOLIEHO3, 3KOCUCTEMA,
IPOCTPAaHCTBEHHAs, TpOpUIEcKast OMOTeOleHO3, BUIbI-JOMUHAHTHI,
(numieBas). Buabl-moMUHAHTBL. AKOJIOTMYECKasl HULIA.
Cssi3u B OuoIIEHO3E. XapakTepuzoBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo011eCTBO), €r0 BUJOBYIO,
Tabnuywl u cxemol: «llummesbie ey, MPOCTPAHCTBEHHYO U TPOYUUYECKYIO
«bHOLIEHO3: COCTAB U CTPYKTYPa». CTPYKTYPBI.
Obopydosanue.: MOJETb-AITUTHKALHS OBBACHATEL POIIL KOMITOHEHTOB
«Tunrunbie 6MOLIEHO3BDY; repOapHii OnoreHo32 B NOANEPKAHMH €10
«PacturtenbHble COOOLIECTBAY; CTPYKTYPHI M CYHICCTBOBAHHA
KOJTeKIs «BHOLCHOR Ha ONpPE/IE/ICHHO TEPPUTOPUN.
OOBICHATH OMOJIOTHYECKUI CMBICIT
SIPYCHOCTHU UJIMCTOBOM MO3AauKH.
CpaBHHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
UX BUJOBYIO, TPOCTPAHCTBEHHYIO
U TpO(UUECKYIOCTPYKTYPHBI, CBSI3U
MEXy OpraHu3MamMu
4.2 | DKOCUCTEMBI 2 DKoJIOTUYECKHe CUCTEMBI (3KOocucTeMbI). | PackpbiBaTh cosiepkaHEe TEPMUHOB

M 3aKOHOMCPHOCTHU
HX CYHICCTBOBAHMA

[TousTre 00 PKOCHUCTEME
1 OMOTreolIEHO3E.
OYHKIIMOHATBHBIE KOMITOHEHTBI

Y IOHSATHM: IKOCHCTEMa, OMOTCOIIEHO3,
POIYIICHTHI, KOHCYMEHTHI, PeTyIICHTBI,
TpoudecKue YpoBHH, MUIIICBAsT
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HKOCHUCTEMBI: TPOIYLIEHThI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBoport BelecTB 1 NOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (MuiIeBbie) YPOBHU
sKocHUCTeMBI. [luIleBbIe Ienu U CeTH.
OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI:
oromacca, poayKIHs. DKOJIOTHUECKUE
MUPaMUJIBL: TIPOAYKIIMU, YUCIICHHOCTH,
oromaccel. CBONCTBA IKOCHUCTEM:
YCTOMYUBOCTD, CAMOPETYJISAIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpavwuu:

Hopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabnuywl u cxemsi: «Ilpuponusie
coobmecTBay, «llemm nurtanmsy,
«IKOJIOTUYECKAsl TUPaMUAA)

LeTb U CETh, 3KOJIOTUYECKHE
nUpaMuIbl, GuoMacca, mpoayKIIHs,
CYKLIECCHSI.

XapaxkTepru30BaTh CBOMCTBA SKOCUCTEMBI
(ee crmocOOHOCTH K JUIUTEIIbHOMY
CaMOTIOIJIePKaHNI0, OTHOCUTEIEHO
3aMKHYTBIH KPyTOBOPOT BEIIIECTB,
HEO0OXOIUMOCTh MTOTOKA YHEPTHUH).
CpaBHUBATh IaCTOUILHBIE U IETPUTHBIE
NUILEBbIE [IENH, TPOPUIECKUE YPOBHU
HKOCHUCTEMBI.

Pa3znuyars nupamuabl NpoayKLUH,
NUPaMUJIbI YUCICHHOCTH U TUPAMUIbI
OHMOMacCHI.

CocTaBnATh LENU U CETH MUTAHUS.
[lepeuncnsaTb CBOMCTBA IKOCUCTEM:
YCTOHYMBOCTh, CAMOPETYJIALINA,
pa3BuTHE (CYKIIECCHUSA).

OnuceIBaTh MEXaHU3M MOIEPKAHUS
paBHOBECHSI B 9KOCHUCTEMAX.
XapaxkTepru30oBaTh CyKIIECCUH, BBISBIIATD
NPUYUHBI U O0IIME 3aKOHOMEPHOCTH
CMEHBI IKOCHUCTEM

43

IIpuponubie
DKOCHUCTEMBI

[IprponHbIE SKOCUCTEMBI.
DKOCHCTEMBI PEK U 03€P.
DKOCUCTEMA XBOMHOTO WU
IMPOKOIMCTBEHHOTO JIECA.

PackpeiBaTh conepkaHue TEPMUHOB
Y TIOHSTUI: BOJIHBIE SKOCUCTEMBI,
OHMOreo1eH03bl, GUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavwuu:

Tabauywl u cxemul. «IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO JIECay,
«3JKocucTeMa XBOMHOTO JIecay,
«buoieHo03 BogoemMa.

Obopyodosanue: repdapuu U KOJUICKIIUU
PacTEHHI U )KUBOTHBIX,
MpUHAJJIEKAIINX K PA3HBIM
AKOJIOTMYECKUM TPYIIIaM OJHOTO BUIA

[IpuBOUTH TPUMEPHI MPUPOIHBIX
SKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3eMHBIE U BOJAHBIC
AKOCHUCTEMBI; OPraHU3Mbl, 00pa3yIOIINe
pasHble Tpo(pHUECKHE YPOBHU

4.4 | AHTpONIOrEHHBIE AHTPOIIOT€HHBIE YKOCUCTEMBI. PackpriBaTh coneprkanue TEPMUHOB
HKOCUCTEMBI ATpO3KOCHCTEMBI. Y IOHSITUIA: aHTPOTIOT'€HHAs SKOCHUCTEMA,
YpboskocucreMsl. buonoruueckoe arpo3’KOCUCTEMA, YPOOIKOCHUCTEMA,
U XO3SIIICTBEHHOE 3HAYEHUE onopaznoobpasue.
arpodKOCUCTEM M YPOOIKOCHCTEM. XapakTepu3oBaTh arpo3KOCHUCTEMBI
buopasznoobpasue kak hakTop 1 ypOOIKOCUCTEMBI, 0COOCHHOCTH MX
yCTOMYHMBOCTH SKOCUCTEM. COXpAaHEHHE | CYIIECTBOBAHUSI.
OMOJIOrMYECKOT0 pa3sHOOOpa3us [TpuBOIUTE MpUMEPHI AHTPOIIOTEHHBIX
Ha 3emJie. HKOCUCTEM CBOEU MECTHOCTHU, OITUCHIBAThH
Jlemoncmpavyuu: UX BUJIOBOW COCTaB U CTPYKTYpY.
Tabauyvt u cxemwvl: «ATPOLICHO3Y. CpaBHHMBATh COCTAB U CTPYKTYPY
Obopyoosanue. xomneknus «Bpeaurenn | IPUPOAHBIX SKOCUCTEM
BAXKHEHUIIINX CEJILCKOXO35UCTBEHHBIX 1 arpoO3KOCHUCTEM, arpO3KOCUCTEM
KYJIBTYP» U ypOOIKOCUCTEM
4.5 | buocdepa Yuenne B. U. Bepuaackoro o 6uocepe. | PackpbiBaTh coneprkanne TEPMHUHOB
—T700anbHas I'panuiibl, cocTaB ¥ CTPYKTypa Y TIOHATHI: Orocdepa, )KUBOE BEILECTBO,
’KOcUcTEMA 3eMIIU onocdepsl. )KrBoe BEIIECTBO U €r0

dbynkuun. Oco0eHHOCTH Onochepbl Kak

JUHAMUYECKOE PAaBHOBECHE.
Ouenusath Bknaa B. U. Bepnaackoro
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TJI00aIbHON SKOCHUCTEMBI.
JlnHamMudeckoe paBHOBECHE U OOpaTHAs
CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemuwi: B. 1. BepHaackuid.
Tabauywl u cxemol: «O0IIas CTPYKTYpa
ounochepri», «PactpocTpaneHne KU3HA
B Onocdepe», «O30HOBBIN S3KpaH
ounocheps»

B CO3JIaHME yUeHHs 0 Onocdepe.
XapakTepusoBaTh cOCTaB OMOChEPHI,
(YHKIIMH )KMBOTO BellecTBa Ornochepsl
U OTpeeaTh (Ha KapTe) 00J1acTH ero
HauOOJIBUIEr0 PACIPOCTPAHECHHUS.
[TpuBOIUTE IPUMEPHI TIPOSBICHHUS
(GyHKUMN )KUBOTO BellecTBa Ouochepsl,
OMOTEOXUMHUYECKOM IEeATEIHHOCTH
YeNoBeKa.

[Tepeuncnars ocobeHHOCTH OHoChephl
KaK TI00abHON 9KOCUCTEMBI 3eMITN

4.6 | 3aKOHOMEPHOCTH KpyrosopoTts! Beniects PackpsiBaTh cojiep:kaHue TEPMUHOB
CYIIECTBOBAHUS 1 OMOTE€OXUMHUYECKHE [IUKIIBI SJIEMEHTOB | U TIOHSTUI: IIEJIOCTHOCTh OMoCchephl,
ouocdepsl (yrimepona, a3ora). KPYTOBOPOT BEIIIECTB,

30HaIBLHOCTE Groc(epbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKITBI
OMOMBI CyIIIN. AJIEMEHTOB, 30HAJILHOCTH ONOC(EPHI,
Jemoncmpavyuu: OMOMBI.
Tabnuywl u cxemol: «Kpyrosopot OnuceIBaTh KPyroBOPOT BELIECTB,
yIjiepoia B 6H0c(1)epe»’ «prr()BopQT OMOT€OXUMHUUECKHUE [TUKIIBI a30Ta
a30Ta B IpUpoOaAC» " yricpozia B 6H00(1)epe.
OOBICHATH IPUIHHY 30HATLHOCTH
ounocdepsl. [lepeunciars
U XapaKTEPU30BaTh OCHOBHBIE OMOMBI
cymu 3emMiIu
4.7 | YemoBe4yecTBO YenoBeuecTBO B OMochepe 3emiu. PackpriBaTh conepkanre TEPMUHOB

B Onocdepe 3emaun

AHTpPOTNIOTEHHBIC H3MCHCHHSI
B Onocdepe. ['mobanbHbIE

Y TIOHSITHI: aHTPONIOT€HHBIC U3MEHEHUS,
AKOJOTUYECKUN KPU3HUC, TTI00aThHBIC
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IKOJIOTHYECKHUE TPOOTIEMBI.

Hemoncmpavwuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPOTIOT€HHBIE BO3JAEHCTBUS

Ha Ipupoay», « Baxxuenmme UCTOYHUKHU
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeMIas
cocrasisitoniasi ouocepn», «DakTopsI
Jerpaganuu nouny, «I[lapHUKOBBIT
abdexT», «DakTopbl PaIUOAKTUBHOTO
3arpsisHeHus: onochepr»; Kpacuas
kanra P®, n300pakeHns 0XpaHIeMbIX
BUJIOB PACTEHUI U )KUBOTHBIX

IPOOJIEMBI.

XapakTepu3oBaTh OM0ChHEpHYIO POIh

YCJIOBCKaA.

[IpuBOAUTH TPUMEPBI AHTPOTIOTEHHBIX

U3MEHEeHMI B Onocdepe.

OneHuBaTh MOCIEACTBUS 3arpsA3HEHUS
BO3J1YILIHOM, BOJTHOM CpPE€JIbl, U3MEHEHHUS

KJTUMaTa, COKPAIICHUS
OoropazHo00pazusl.

DopMyIHpPOBaATH COOCTBEHHYIO MO3UIINIO

110 OTHOIICHHIO K II100aJIbHBIM
" PCTUOHAJIBHBIM 9KOJOI'MYCCKHUM

npo0Oiemam, apryMeHTHPOBATh CBOIO

TOYKY 3PEHUS.
Ha3piBaTh nnpuurHbI NOSBICHUS
IIPUPOAOOXPAHHOUN ITUKH,
pacKpbIBaTh 3HAYEHUE Mporpecca
JUTS TPEOAO0IIEHUS] DKOJIOTHYECKOTO
KpH3uca

4.8

Cocy1iecTBOBaHHE
MIPUPOJIBI
1 YEJIOBEUECTBA

CocymiecTBoBaHUE TTPUPOJIBI

u yenoBeuecTBa. CoxpaHeHHE
Ooropa3zHooOpasus Kak OCHOBA
YCTOMYMBOCTU OMOC(EPHI.

OcHoBa palMoOHAILHOTO

YIPaBJICHHS TPUPOIHBIMH PECypcamMmu
Y UX HUCIIOTh30BaHNE.

JlocTxkeHus OMOJI0TUH

PackpreiBatTh cosiepxaHue TEPMUHOB
Y TIOHSTHI: pallMOHAIBHOE
PUPOJIONOJIB30BAHUE, YCTOUUHUBOE
pa3BUTHE, KOIBOJIIOHUA.
XapakTepu30BaTh PALIMOHAIBHOE

MCIIO0JIb30BaHUE MPUPOJIHBIX PECYPCOB;

OCHOBHBIE TTOJIOKEHUSI KOHLICTILINU
YCTOMYMBOTO Pa3BUTHS
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U OXpaHa IPUPOJIBL.
Jemoncmpavyuu:

Tabauyvl u cxemwl: «buocdepa u
YEJIOBEK»

Hroro yacos no teme 9
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo yacoB
HaunmeHoBaHMe pa3e/ioB H TeM DJIeKTpOHHbIe (LM (ppPOBbIE)
n/ Kontpoabusl | IlpakTHuecku
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
Il e padoThbI e padoThbI
buosiorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cucTeMbl U UX OpraHU3aLUs https://m.edso0.ru/5ST7SVKFTX
XUMUYECKUN COCTaB U CTPOCHHE
3 8 1 https://m.edsoo.ru/YTLWWIJEO
KIETKHA
4 KuzHeneaTeabHOCTh KIETKHA 6 1 https://m.edsoo.ru/MEETZ2D71
Pa3zmHOXkeHMe 1 HHAMBUAYATbHOE
5 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacaenctBeHHOCTS M N3MEHUYMBOCTD
6 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Cenex opranu3MoB. OCHO
7 JICKIHA OPTaHisMOoB HOBBL 3 https://m.edsoo.ru/2EY34NEHR
OHOTEXHOJIOTHHA
8 PesepBHOE Bpems 1 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO YACOB I10 34 ) 4

[TPOTPAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KITACC

Ne KosaunuecTBo yacos
HanmenoBanue pa3jieiioB U TeM DJIeKTpOHHbIE (LM (PPOBbIE)
n/ KoHTpo/bHBI IIpakTH4eckn
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n e padoThbI e padoThlI
1 DBOJNIOIMOHHAST OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHKHOBCHIS 1 Pa3pUTHE ST 9 1 0.5 https://m.edsoo.ru/OFLS81YB5
Ha 3emiie
3 Opranu3Mbl 1 OKpyXKaroias cpeaa 5 1 https://m.edsoo.rt/XNFOD96AA
Coo6
4 QODIIECTEA H IKOTOTIICCKHE 9 https://m.edso0.rt/ WXWAVSS56F
CUCTEMBI
5 Pe3epBHOE BpeMst 2 1 https://m.edso0.ru/T3R3IFWNOQN
OBIIEE KOJIMYECTBO YACOB I10 34 5 25

[NPOTPAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsinyecTBO 4acoB
Ne Tema vDoKa K 0 Hdara JJleKTpOHHbIE HHU(poBbHIE
n/n P Bcero OHTPOJILHbIC PaKTHiecKue u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 buosiorus B cucreme Hayk 1 https://m.eds00.ru/O2T4D1UIS
MeTobl TO3HAHUS KUBOU
npupoel. [Ipaktnaeckas
2 pabora Ne 1 «HcnomsoBanme 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IUYHBIX METO/OB MPHU
M3Y4YCHHH OMOJIOTUYECKUX
00BEKTOBY
3 buonorueciue cuctemsl, 1 https://m.edsoo.ri/A7VOYD215
MPOLECCHl U UX U3YUCHHE
4 XHMUUECKHIE COCTAB KICTKH. 1 https://m.edsoo.r/L17LJ590V
Boja 1 MuHepaJibHbIE COJIU
5 bemen. Cocras u crpoenue 1 https://m.edso0o.ru/V33INUWSW
OCJIKOB
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 padora o 1 «lsyuenne 1 0.5 https:/m.edsoo.ru/VBPPPBGCD
KaTaJIUTHYECKON aKTUBHOCTU
(dbepMeHTOB (Ha mpumMepe
aMMJIa3bl WIIM KaTaJia3bl)y
7 Yraesoasl. JIunuasl 1 https://m.edsoo.ru/OJ7NFITIS
8 Hykneunosbie kuciaotrsl. ATD 1 https://m.edsoo.ru/WOELRA9B3
9 I/ICTopHﬂ 1 METOABT M3YHCHUA 1 https//medsooru/JXQMJOGM?a
kietku. Knerounas Teopust
10 KreTka kax nienoctHas xusas 1 https://m.edsoo.ru/XDCLRAF1Q

CUCTEMA
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

Crtpoenue 3yKapruoTHYECKOU
kieTku. JlaboparopHas pabota
Ne 2 «M3yuenue ctpoeHns
KJICTOK PACTECHUM, )KUBOTHBIX,

11 . 0.5 https://m.edsoo.ru/KZ01WSLIY
rpuboB U GakTepuil Mo
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OIICAHHEY

12 Obwmen BemecTs mm https:/m.edsoo.rw/LOB3I3XYZ
MeTad0JIU3M

13 ®otocuaTe3. XeMOCHHTE3 https://m.edsoo.ru/V882FDGSF

14 DHepreTUIYeCKuii 00MEH https://m.edsoo.1u/T2L VIES3L
JKU3HEeHHBIN UK KIETKHU.
Henenue knetku. MuTos.
JIaGoparopnas pabota Ne 3

15 «Hab6monerre MuTo3a B 0.5 https://m.edsoo.rt/COINPWLF4
KJIETKaX KOHUYMKA KOpeIlKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

16 buocunres benka. Peaxups https://m.edsoo0.ru/540F4L.77W
MaTPHYHOTO CHHTE3a

17 Tpancnsums — buocunres https://m.edsoo. s/ TFDKDDWWM
Oeka

18 HeKHeTOqHBIe (bOpMBI KU3HA htt[ZSZ//m.CdSOO.I'U/ngSSFAJB
— BUPYCHI

19 DOpMEI PAIMHOKCHHS https://m.edsoo.ru/2JL. XB4AOR
OpraHU3MOB

20 Meiio3 https://m.eds00.ru/SNUXK0X86
OO6pazoBaHue U pa3BUTHE

21 MOTOBBIX KIICTOK. 0.5 https://m.edso0.ru/C29L.4DXB8

Orm1010TBOpEHHE.
JlaboparopHas pabota Ne 4
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«/3yueHne CTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»

22

NuauBryansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4TILSAD

23

I'enetnka — HayKa O
HaCJICACTBECHHOCTH U
U3MCHYHMBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacCJICAOBaHUWA ITPU3HAKOB.
MonoruOpuaHoe CKpeluBaHue

https://m.edsoo.ru/YYQSGIOWI2

25

JluruOpuHOE CKpeIrBaHueE.
3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUs IPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CLeIrIeHHOE HaclIeI0BaHuE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO
158 )II/IFI/I6pI/II[HOFO CKp@HII/IBaHI/Iﬂ
y Ip030(UIIBI HA TOTOBBIX
MHUKpOTIpEnapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2

27

T'enetuka nosna. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM

https://m.edsoo.ru/3GYGV47YM

28

N3MeHUYNBOCTb.
Henacnencreennas
M3MEHYHUBOCTH. JlabopaTopHas
paborta Ne 6. 3yuenne
MOIU(PHUKAITIOHHOM
W3MEHYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psijia U
BapHallMOHHOW KPUBON»

0.5

https://m.edsoo.rt/M3MHUK2VV

29

Hacnencrsennasa

0.5

https://m.edsoo.rt/VWT70DZ8R
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https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

M3MEHYUBOCTH. JIJabopaTopHas
pabota Ne 7. «AHanu3 MyTaIuii
y Ap030(HIIBI HAa TOTOBBIX

MHKpOIIpenapaTax»

30 I'enetuka yeoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PesepBHbIil ypok. O6001IeHNE

31 o teMe «HacnencTBeHHOCTE U 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYMBOCTh OPTaHU3MOB)Y

32 Cenekuusi KaKk HayKa ¥ Ipo1ecc 1 https://m.edsoo.ru/3128P31.98
MeToabl 1 JOCTHXEHUS

33 CEJIEKIIMM PaCTEHUN U 1 https://m.edsoo0.ru/JSK3Q6WO0J
JKHBOTHBIX

34 buotexnosorus kax oTpacis 1 https:/m.edsoo.r/ TAKIOE62K
MIPOM3BOJICTBA

OBIIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KITACC

KoaunuecTBo yacos

Jara
U3ydeHust

JJIeKTPOHHBbIE HU(PpOoBbHIE
o0pa3oBaTejbHbIe pecypchl

Ne
u/n Tema ypoka
Beero Kourp. Ipakr.
padoThI padoThbI

1 DBOJIIOLMS U METOJIbI €€ U3yUEeHUS 1 https://m.edsoo.ru/6KWQIKBKU

) Hcropust pa3BuTHS MpeACTaBICHUH 00 1 hitps://m.edsoo. r/0SWCATSSX
HBOJIIOLIMH

3 Mukpo3BoIIOIHs 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomynsiiust Kak 37IeMeHTapHast eIUHUTIA

4 Buia 1 sBomoLnH. Jlabopatopuas 1 0.5 https://m.edsoo.ru/D3UCLTSOF
pabota Ne 1 «CpaBHEeHHE BUIOB 1O
MOP(}OTOTHIECKOMY KPUTEPHIO)

5 JIBrKy1Me cuiibl (3J1I€MEHTapHbIE 1 https://m.edsoo.ru/3EH6CNOWI
(hakTOpbI) FBONIIOIMH

6 EctectBennslit 0T60p 1 ero Gpopmbl 1 https://m.edsoo.ru/DY32BUDOO
Pe3ynpTarel aBoMIOLMY:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U

7 Buntoobpasosanue. Jlabopatopras 1 0.5 https://m.edsoo.rt/WAJHSTLOB
paborta Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U e€
OTHOCHUTEJILHOTO XapaKTepay
Hanpasnenust 1 myT MakpO3BOJIIOLUA 1 https://m.edsoo.ru/PI1FIOYV3
Heob6patumocTs 3BOTIONINH 1 https://m.edsoo.ru/CLA9VCS]]

10 Ucrtopus xxu3Hu Ha 3emiie U METOAbI €€ 1 htps:/m.cdsoo.r/MIYY IMVX7
M3YYCHUS

11 ['umnoTe3sl MPOUCXOXKACHUS KU3HU Ha 1 httns://m.edsoo.r0/ EKNHXBOS?2

3emiie
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2

PazButue xu3an Ha 3emMie 1o spam u

12 https://m.edsoo.:u/ECINSTF62
nepuoiam
OCHOBHBIE 3Tarbl YBOIIOLUU
pPacTUTEIBHOTO U JKUBOTHOT'O MHpA.
13 [Ipaktruyeckas padora Ne 1 «/3yuenue 0.5 https://m.edsoo.ru/7K1LYOSCT
HCKOITAEMBIX OCTATKOB PACTCHHM U
YKUBOTHBIX B KOJIJIEKLIUSIX)»
14 CoBpeMeHHasl cuctemMa OpraHu4ecKoro hitps://m.edsoo W/ WSEXNOYAK
MHpa
15 DBOIIOIHS YeIOBEKa (AaHTPOITOTeHE3) https://m.edsoo.r/ADV3JERUE
16 JiBmokytue cuibl ((pakTophl) https://m.edsoo.ru/D7JZMBYPQ
AHTPOIIOTeHE3a
17 OCHOBHBIE CTaNHU DBOJIOIUY YEJIOBEKA https://m.eds00.ru/14G19MQ4K
18 Yenoseyeckue pacel U IPUPOIHBIE https://m.edsoo.ru/XL7QKCS5PK
aJanTaluy 4eJ0BeKa
Peseprubiil ypok. O600111€HIE TIO TEME
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU HA https://m.edsoo.ru/R6L.7VY2GB
3emiien
20 DKOJIOTHS KaK HayKa https://m.edsoo0.ru/K46 KONS61
21 Cperet obuTatms U IKONOTHHECKHE https://m.edsoo.ru/DCOIEUICY
(hakTopHI
AbGuoTtnueckue daxktopsl. JJaboparopHas
pabota Ne 3. «Mopdonoruueckue
2 0COOCHHOCTH PAaCTEHHH U3 Pa3HbIX MECT 0.5 https:/m.edsoo. r/GTNFIPINM
obutanusy. JlaboparopHas padota Ne 4.
«BrnusiHUe cBeTa Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEyCca
23 brotnueckue pakropsl https://m.edsoo.ru/A6ZSMGNQR
DKOJIOTUYECKUE XapAKTEPUCTUKHU
24 momyyam. Ipaxtiraeckad pabora Ne 2 0.5 https://m.edsoo.ru/X42J6ABRN

«IToacd€T MIOTHOCTH MOMYJIALUH
pa3HbIX BUAOB PACTCHUIN
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https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN

25 Coo0miecTBa OpraHu3MoOB — OHUOIIEHO3 1 https://m.eds00.ru/0T2K1PNGZ

26 DKOJIOTHYEeCKHE CUCTEMBI (3KOCUCTEMBI) 1 https://m.edsoo.ru/SILIRWZMR
OCHOBHbBIE TIOKA3aTENN SKOCUCTEMBI.

27 Dxonornueckue nupamuabl. CBoWCTBa 1 https://m.eds0o0.ru/NSTEWOGPE
skocucteM. Cykueccus

28 IIpupoIHBIE S3KOCUCTEMBI 1 https://m.edsoo.rt/ WIDMMUBCS5

29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1 https://m.edsoo.ru/WRS65U3WC

30 brocpepa — riodanmnas sxocncrema 1 https://m.eds00.ru/2X1VG5Q18
3emuu

31 3aKOHOMEPHOCTH CYIIECTBOBAHNA 1 https://m.edsoo.ru/V5JT6B38Z
ounocdepbl

32 YenoseuecTBo B Ouochepe 3emin 1 https://m.edsoo.r/HXCDHPXDJ

33 Cocy1uecTBoBaHe NpHpO/Ib! H 1 https://m.eds00.ru/187G37606
4eJI0BE4YECTBA
PesepBHEIil ypok. O000IICHHE TEMBI

34 «Co000111eCTBa U DKOJIOTHUYECKHUE 1 https://m.edso0.ru/SW5XCF3K6
CHUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME
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https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC
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IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOM
NMPorpaMMbl cpeHero 001ero 0Opa3oBaHus

ChopmHpoBaHHOCTH 3HAHUI O MECTE U POJIK OUOJIOTHU B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHbI
MHUpa U HAyYHOTO MHPOBO33PEHHUS; O BKJIAJ€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-
OUOJIOrOB B pa3BUTHE OMONOrMM; (YHKIMOHAJIBLHOW TPAaMOTHOCTH YEJIOBEKa s
peuieHus KU3HEHHBIX 3a1a4

YMeHne packpblBaTh COJAEpKaHUE OMOJOTHMYECKUX TEPMUHOB U TOHSITHNA: KHU3Hb,
KJIETKa, OpraHm3M; MeTaboiu3M (OOMEH BEIIECTB W TPEBPALCHUE DHEPTUH),
romMeocras  (caMOperyisiiusi), YpPOBHEBas  OpraHu3alusi  KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PETPOYKIINs), HACICACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U
pa3BHTHE

YMmenue  wm3naratb  OMOJIOTHMYECKHME  TeopuH  (KJIETOYHas,  XPOMOCOMHas,
MyTaimonHas), 3akonsl (I. Mennens, T. Moprana, H.1. BaBwioBa) u ydenus (o
[EHTpax MHOroo0pa3usi U MPOUCXOXKICHUS KyIbTypHBIX pactenuii H.W. BaBunoga),
OTIPEAEIISATh TPAHUIIBl UX IPUMEHUMOCTH K KMBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAay4YHOTO II03HaHUS B Owojoruu (HAOMIOACHHE W
OIIMCAaHUEC XXHUBBIX CHCTEM, HpOHeCCOB nu ﬂBHeHHfI; OpI‘aHI/I?)aI_[I/ISI n HpOBe,[IeHI/Ie
OHMOJIOTMYECKOTO SKCIICPUMEHTA, BBIIBIDKCHUE THITIOTE3bI; BBISBICHHUE 3aBHCHMOCTH
Me)KIly I/ICCHCI[yeMBIMI/I BCINYHNHaAMMU, OGB}ICHGHI/IC HOHy‘-IeHHI:IX pe3y.HBTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHITHIA, TCOPHIA U 3aKOHOB;, YMECHHE JIeJIaTh BBIBOJIBI Ha
OCHOBAHMH MOJYYEHHBIX PE3YyJIbTAaTOB)

YMeHue BBIIEIATh CYHIECTBEHHBIE MPHU3HAKA BHUPYCOB, KIETOK TPOKAPHUOT U
9YKapHuorT, OIHOKJICTOYHBIX n MHOT OKJICTOYHBIX OpraHu3MoB; 0COOEHHOCTH
MPOIIECCOB OOMEHa BEIIeCTB W MPEBpalleHHs] DHEPTUU B KIETKe, (DOTOCHHTE3a,
TUTACTHYECKOTO W JHEPreTHYecKoro oOMeHa, XEMOCHMHTE3a, MHTO03a, MekHo3a,
OIJIOIOTBOPEHUS,  Pa3MHOXKEHHS, HHAWBHUIYaTbHOTO  DPa3BUTHS  OpraHm3Ma
(oHTOTEHE3)

YMenue MNPUMCHATL IMOJYYCHHBIC 3HAHUA  JIA OOBSICHEHHST OHOJIOTHYECKHUX
IPOLIECCOB U SIBIECHUH, JUIsl NPUHATHUS MPAKTHUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU B 1ensix obOecrneyeHus O€30MacHOCTH CBOETO 3J0pPOBbsI U 3JI0POBBS
OKpY’KaIOIIMUX JIIOJeH, coOM0IeH!s] HOPM I'PaMOTHOTO MOBEJIEHHs B OKpYXKarolei
NPUPOIHON cpele; NOHMMAaHHWE HEOOXOIMMOCTH HCIIONb30BaHMS JIOCTHIKEHUMN
COBPEMEHHOU Oononorun " OMOTEeXHOJIOT Ui TSt pPaLMOHATIEHOTO
MIPUPOIOTIOIH30BAHHUS

VYmenue pemiaTth 3JIEMCHTAPHBLIC TCHCTUYCCKUC 3aaa4ud Ha MOHO- U ZII/IFI/I6pI/II[H0€
CKpCIIMBAHUC, CHCINNICHHOC HACJICI0OBAHUC, COCTABJIATH CXCMBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBaHUs IJId MPCACKA3aHWA HACJICAOBAHMA IIPU3HAKOB Y OPraHnu3MOB

YMeHHUe BBINMONHATH JTa0OPATOPHBIE M MPAKTUYECKUE PabOTHI, COONIONATh MpaBUIIa
IpHU paboTe ¢ YYEOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM




YMeHune  KpUTHYECKH  OLEHUBaTh U HUHTEPIPETUPOBATh  HHPOPMAIIIO
OMOJIOTMYECKOT0 COACP)KaHUs, BKIIIOYAIOIIYIO IICEBIOHAYUHbIE 3HAHUS U3 PAa3IUUHBIX
uctoyHukoB (CMU, HayuHo-momyJjsipHble MaTepuaibl); 3TUYECKUE AaCIEKThI
COBPEMEHHBIX MCCIIEJOBAHUIN B OMOJIOTMH, METUIIMHE, OMOTEXHOJIOTUU
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YMeHue cosnaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIeHHs, 00001as
OHMOJIOTHYeCKyI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIB30BAThH
MOHSATUHHBIN anmapat OHOJIOTHH

11 KIIACC

Koxa
NnpoB
epsie
MOI'0
pe3yJa
bTarTt
a

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibHOMI
NPOrpamMMbl cpeHero oo1ero 0opa3oBaHus

CdhopmupoBaHHOCTH 3HAHUI O MECTE U POJIK OUOJIOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HaYK, B (DOPMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa U HAYYHOTO MHPOBO33PEHHUS; O BKJIAJIE POCCHUICKUX U 3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHWOJOTWH; (PYHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa st
pelieHus ’KU3HEHHbIX 3a7a4

YMeHue pacKkpbiBaTh CoOJepkKaHWE OHOJOTMYECKUX TEPMHHOB M TOHATHM: BUJ,
MOMYJISIKs, TEHOQOHJ, OHBOJIIOLMS, JBWXYyIIHE CUIbl ((PaKTOpbl) HBONIOLMH,
IPUCIIOCOOJICHHOCTh OPraHU3MOB, BHUA000pa30BaHHUE, SKOJIOTHYECKHE (DAKTOpPHI,
AKOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTbI, pEAYLEHTHI, LIETIH TUTaHUs, IKOJIOTUYECKas
nMpamua, OMoreoneHos, ouochepa

YMeHHne wu3araTh OHMOJIOTMYECKHE TeopuHu (dBojronmnoHHas Tteopus Y. JlapBuHa,
CUHTETUYECKass TEOPHUs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOTO
cxoactBa K.M. bapa, uepenoBanus riiaBHbBIX HalpaBieHUM U myTed sBomtounu A.H.
CesepuoBa, yueHus o Ouocdepe B.M. Bepnaackoro), ompenensiTe I'paHULBl HUX
MIPUMEHUMOCTH K >KMBBIM CHCTEMaM

YMeHue BiafeTb METOJAaMU HAy4YHOTO TMO3HaHMS B Ouonoruu (HaOmoaeHHEe U
ONMCAaHHWE MKUBBIX CHUCTEM, HIPOLIECCOB WM SABJIEHUW; OpPraHu3alusi W IPOBEICHHE
OMOJIOTMYECKOTr0 SKCIIEPUMEHTA, BBIIBI)KEHUE THIIOTE3bl; BBISIBICHUE 3aBHCHUMOCTH
MEXIy HCCICIyeMbIMA BEIMYMHAMH, OOBSICHCHHE TOTYYCHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX IMOHATHUNA, TEOPUN U 3aKOHOB; YMEHHE J€1aTh BHIBOJbI Ha
OCHOBAHMH MOJYYEHHBIX PE3YyJIbTaTOB)

YMeHue BBIIETATh CYNIECTBEHHBbIC MPU3HAKH CTPOCHHSI OMOJOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISINN, MPOAYIICHTOB, KOHCYMEHTOB, DPEIYLIEHTOB, OMOTCOIICHO30B W
HKOCUCTEM; OCOOCHHOCTH  TIPOIIECCOB  HACJIEJICTBEHHOW  HM3MEHYUBOCTH,
€CTECTBEHHOTO0 O0TOOpa, BUI000pa30BaHUsA, MPHUCIOCOOJEHHOCTH OPraHU3MOB,
JEHCTBUS AKOJIOTMUYECKUX (DAKTOPOB HA OPTaHHM3MBI, MEPEHOCA BEIIECTB M MOTOKA
PHEPTUM B OKOCHCTEMaX, AHTPOIOTEHHBIX WM3MEHEHHUH B OKOCHCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTC€OXMMHUSCKUX IIMKIOB B Onochepe

YMeHue TNpUMEHATh TOJNy4YEeHHbIE 3HAHHUS Ui  OOBSICHEHHs OHOJIOrMYECKHX
IIPOLIECCOB M SBJICHWM, I NPHUHATHSA NPAKTHYECKUX PEIICHWH B IOBCEIHEBHOU
KU3HU B 1eqsiXx  oOecrieyeHHss OE30MacCHOCTH CBOETO  3I0pPOBbsS M 3/I0POBbS




OKpY’KaIOIIUX JIIOEH, COOII0OEHHUSI HOPM TPaMOTHOTO TOBEJIEHUS B OKpY’Karollei
OPUPOJHON cpele; MOHMMAaHHE HEOOXOIUMOCTH HCIONb30BAHMS JIOCTHIKEHUN
COBPEMEHHOM OMOJIOTUH JIJIsl PALlMOHAJIBHOTO MPUPOIOTI0JIb30BAHMUS

VYmenue peiiatb OSJICMCHTAPHBIC OHOJIOrHYSCKHUE 3aga4d, COCTaBJIATH CXCMBI
MNEPCHOCA BCUICCTB M OHCPIMH B 9KOCUCTEMAX (I_Iel'II/I HI/ITaHI/ISI)

VYMeHre BBIMOIHATE JTa0OPAaTOPHBIE M MPAKTHYECKHE pabOTHI, COOJIOAaTh MpaBUiIa
IpH paboTe ¢ YUCOHBIM U J1a00paTOPHBIM 000pYI0BaHUEM

YMeHue  KpUTHYECKM  OLEHMBAaTh W HUHTEPNPETHPOBATH  MH(POPMALUIO
OMOJIOTMYECKOT0 COAEP KAaHUs, BKIIIOUYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX
uctoyHukoB (CMU, HayyHO-TIOMYJISIPHBIE MaTEpUalbl); pacCMaTPUBaTh IT100aIbHBIC
HKOJIOTHYECKUE IPOOJIEMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOUICHUIO K HUM
COOCTBCHHYIO TO3HUIIUIO
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YMeHue cosnaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIeHHS, 00001as
OMOJIOrMYecKy0 HH(POPMAIIHIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh
MOHSITHIMHBIN anmapaT OuOJIOTUH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus kak Hayka

1.1

buonorus — Hayka o >xuBo¥ mpupoje. Poias Ouonoruu B GopMUpPOBaHUN COBPEMEHHOM
Hay4HOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

MeTo/1p1 TO3HAHUS KUBOUM MPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONKUCAaHUE, U3MEPEHHUE,
KJIaccu(puKanmsi, MOJEITMPOBAHNE, CTATUCTHYECKAsi 00pabOTKA TAHHBIX )

JKuBBIe CCTEMEBI M BX opraHu3anusa

2.1

JKupble cuctembl (OMOCUCTEMBI) KakK MpeaMeT u3yueHus: onosioruu. CoiicTBa OMoCUCTEM
U UX pa3HooOpaszue

YpoBHH  opraHuzanuy  OHMOCHCTEM:  MOJIEKYJSIPHO-TEHETUYECKHM,  KJIETOYHBIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBON, 3KOCUCTEMHBIN, OHOCchepHbIi

XUMHYECKUN COCTAaB U CTPOCHUE KIIETKU

3.1

XHUMHUYECKUM COCTaB KJICTKH. XUMUYECKHUE OJICMCHTBI: MaKpO3JIEMCHTHI,
MUKPOIJICMEHTEI. Boua U MUHCpAJIbHBIC BCHICCTBA. CDYHKIII/II/I BOAbBI W MHHCPAJIBHBIX
BCIICCTB B KJICTKC. HO,Z[I[Cp)KaHI/IC OCMOTHYECKOro OanaHca

3.2

benxu. CoctaB u crpoeHue 0eKOB. AMMHOKHUCIIOTH — MOHOMEpHI OenkoB. He3amenumbie
U 3aMEHUMbIE aMHUHOKHUCIIOTbI. AMUHOKHUCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
MOJIEKYJIbI (IIEpBUYHAsL, BTOPUYHASL, TPETUYHASI U YETBEPTUUYHAS CTPYKTypa). XUMUYECKHUE
cBoicTBa 0enKkoB. buonornyeckue QyHKIIMN OEITKOB.

®depmeHTHl — OHoNoruyeckue kKaranuzatopbl. CTpoeHue (epMeHTa: aKkTHBHBIN LIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbl. Otinuus (QepMEeHTOB OT
HEOPraHUYECKUX KaTaJIM3aTOPOB

33

VYTaeBobl: MOHOCAaXapu bl (TJIF0K03a, pru003a U JAe30Kcupr0o03a), Aucaxapuibl (caxaposa,
JaKTO3a) W IOJIcaxapuibl (Kpaxmal, TIIMKOTeH, IeJII0I03a). bruonornueckue (GyHKIUU
yIJICBOIOB.

Jlumuael:  Tpurmunepuabl, crepounsl, (Gocomumuasl. [unpodunsHO-THAPOGHOOHBIE
cBoiicTBa. buonornveckue GyHkuuu aunuaoB. CpaBHEHUE yriIeBOAOB, OCJIKOB U JIMITHIOB
KaK KICTOYHHMKOB OHCPIUHU

34

Hyxnennossie kucnorsr: [IHK n PHK. Hykneoruasl — MOHOMEpPBI HYKJIIEUHOBBIX KHUCIIOT.
Crpoenue u pynkuuu JJHK. Ctpoenue u dpynkuuu PHK. AT®: crpoenne u PyHKIUU

3.5

[{uTosorust — Hayka o kietke. Kiierounas Teopusi. MeToapl H3y4eHUsl KIETOK

3.6

Krnerka xak nenoctHas xuBasi cuctema. O011re npu3Haky KIETOK: 3aMKHYTas Hapy>KHas
MeMOpana, Mosekyibl JIHK kak reHeTHueckui anmapar, cucTeMa CUHTe3a OeJka

3.7

Tunel KJIETOK: DJyKapuoTHYecKas U mpokapuotuueckas. (OcoOEHHOCTH CTPOCHHUSA
npokapuoTnueckoi kietku. Kmerounasi crenka Oakrepuil. CTpoeHHE SyKapHOTHUECKOM
kJeTKU. OCHOBHBIE OTJIMYHS PACTUTENBHOM, )KUBOTHON U TPHOHOM KIETKH

3.8

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMKC, MX (YHKIHH.
[Ina3marnyeckass MemOpana, €€ cBoiictBa M (yHKuuu. [{uToruiasma u €€ opraHoupbl.
OnHoMeMOpaHHBIE OpraHoujabl KJIETKU: 3HjomiasMmatuueckas cerb (OIIC), ammapar
lonbxu, nu3zocomsl. [loyaBTOHOMHBIE OpraHOWABI KIETKH: MUTOXOHAPHUH, IUIACTHU[BL.
[IpoucxoxaeHne MUTOXOHApUM M 1actua. Bunsl mnactuna. HememOpaHHBIE OpraHOM/BI
KJIETKH: pruOOCOMBI, KIIETOUHBIN LIEHTP, PECHUYKH, KI'YTUKU. DYyHKIIMN OPraHOUJI0B KIIETKH.
Bxaroyenus

3.9

Snpo — perynaropHslil eHTp kieTku. CTpoeHue aapa: saepHas 000yI0uKa, KapuoIuiasma,
XPOMATHUH, SPBIIIKO. XPOMOCOMBI




=)

TpaHCnOpT BELIECTB B KIETKE

H(PI?»HCI[GHTGJIBHOCTB KIICTKH

4.1

OOmeH BemiecTB, Wi MeTabomu3M. AccuMuisanus (IMJIACTHYSCKUA OOMEH) W
JUCCUMUIISILINS (SHEPTeTHUECKUN 0OMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca MeTadoIru3ma.
Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN H TreTepoTpodHbid. Ponb depMeHTOB B 0OMEHe
BEIICCTB U MTPEBPALICHUH SHEPTUHU B KICTKE

4.2

dorocunte3. CeroBas W TemHOBas ¢a3bl ¢dorocuHTe3a. Peaknuu (oTocuHTe3A.
DddexkTuBHOCTL (hoTOCHMHTE3a. 3HAUeHUE (POTOCHMHTE3a MJis KU3HU Ha 3emie. Brnusawue
yCIOBHU cpeabl Ha (OTOCHMHTE3 W CIOCOOBI TMOBBIIICHUS €r0 MPOJYKTHBHOCTH Y
KYJbTYPHBIX PACTCHHH.

XeMocHHTe3. XE€MOCHUHTE3UpYIole OakTepuu. 3HAYECHUE XEMOCHHTE3a NJisi JKU3HHU Ha
3emuie

4.3

DHepreTU4ecKuii 0oOMEH B  KJIETKe. PaciieruieHue  BEIIeCTB,  BBIJCICHHE |
AKKyMYJIUPDOBaHHE SHEPrUu B KIETKE. JTambl JHEpreTudyeckoro ooOmena. [nmukonms.
bpoxxenne wu ero Buasl. KucimopogHoe OKHCIEHWE, WM KJIETOYHOE JIbIXaHHE.
O hEeKTUBHOCTh YIHEPreTUICCKOTO 0OMEHA

4.4

Peakium matpuuHoro cuHre3a. ['enermueckas wunHpopmamus u JHK. Peanuzanums
reHeTHu4YecKoil nHpopmanuu B kieTke. ['eHeTnueckuit Kol U ero cBoMcTBa. TpaHCKpUIus
— matpuunblii cunte3 PHK. Tpancnsnus — Ouocuntes 6enka. KonupoBaHue aMUHOKHCIIOT.
Ponb pubocom B GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl Ku3HM — BHpYCHL. Mcropusi oTkpbitus BupycoB (/.M.
NBanoBckuii). OCOOCHHOCTH CTPOCHHSI U KU3HENESATENLHOCTH BUPYCOB. bakTtepuodaru.
bonesHn pacreHuid, JKHBOTHBIX M YEJOBEKA, BBbI3BIBAEMBIE BHUpycamu. Bupyc
ummyHogepumnura demoBeka (BHUY) — Bo3Ooymutens CIIM/la. IIpodunaktuxa
pacnpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHHIMA

Pa3zMHOXEeHNE M MHIUBUAYAIBHOE PA3BUTUE OPTAHU3MOB

5.1

Knerounslii muKi, WM KU3HEHHBIM LUK KieTku. MHTepdaza u muro3. Ilpoueccsl,
npoTtekatomue B nHTepdasze. Permmukanms — peakuust Mmatpuanoro cuuaresza JJHK. Ctpoenne
XpoMOCOM. XpOMOCOMHBII Hab0op — KapuoTun. JIMIIOMAHBIN W  TaluIOMAHBIN
XpOMOCOMHBIE Habopbl. Xpomatuisl. LluTonmornyeckue OCHOBBI PAa3MHOXKEHUS U
WHJMBUIyaIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenue knerku — muto3. Cragum muto3a. [Iporeccel, mpoucxondiine Ha pa3HbIX
CTaJMsIX MUTO3a. BMOJIOTMYECKUI CMBICT MUTO3a

52

@®opMbl  pa3sMHOKEHHUS OpraHu3MoOB: Oecmojoe M TojoBoe. Buabl Oecnosoro
pPa3MHOXKEHHUS:  JIeJICHWE  HaJBOE€, IOYKOBAaHME  OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTHUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE  KJIOHUpPOBaHHE
OpPraHU3MOB, €r0 3HaU€HHE Ul CeJIEKLIUU

53

[TonoBoe pa3zMHOXKEHUE, €r0 OTIIMYHUS OT OECIOI0ro.
Meiio3. Cranuu meiosza. Ilpoueccsl, npoucxonsiue Ha craausx menosa. lloBegenue
XpoMocoM B Merno3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HAYEHUE MENH03a

54

["ameTorenes — mporecc 00pa30BaHMs MOJOBBIX KJIETOK y KHBOTHBIX. [10IOBBIE JKeI€3bI:
CeMeHHUKH © sAuyHUKUA. OOpa3oBaHMEe U pPa3BUTHE IMOJIOBBIX KJIETOK — TaMeT
(cmepmato3ou, SIMIIEKIETKAa) — crepMaroreHe3 U ooreHe3. OCOOEHHOCTH CTPOCHUS
SIMIIEKJIETOK M criepmaTo3ouoB. Omnogorsopenue. [laprenorenes

5.5

NunuBunyanpHOE pasBuTHE (OHTOreHEe3). DOMOpPHOHAIIBHOE pa3BUTHE (IMOpPHOTEHE3).
Dranbl SMOPUOHATILHOTO PA3BUTHS y MO3BOHOYHBIX )KHBOTHBIX: JAPOOJICHHE, TacTPYJIISIus,
opranorere3. IloctamOproHabHOE pa3BuTHE. THIBI MOCTAIMOPHOHAIBHOTO PAa3BUTHS:




npsiMoe, HempsiMoe (IMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI,
CHOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOI'O PAaCTEHUS: CTPOCHHUE CEMEHH, CTaAUU
pa3BUTHUS

HacnencTBeHHOCTb M H3MEHUHMBOCTD OpraHnu3mMoB

6.1

[Ipeamer u 3amaum reHetuku. Mcropust pa3sBUTHS TE€HETUKH. BKial poccHiiCKUX U
3apyOeX)HBIX YUYEHBIX B Pa3BUTHE T€HETHUKU. METOIbI TeHETHKH (THOPHIOIIOTHYECKUH,
MUTOTEHETUYECKUN, MOJIEKYJIsIpHO-TeHeTHYecknuil). OCHOBHBIE T€HETHYECKHE TIOHSTHS.
['eHeTHUecKkas CUMBOJIMKA, UCIIOJIb3YEMasl B CXeMaX CKPELIMBAHUI

6.2

3aKOHOMEPHOCTH  HAcJIEJOBaHMsI  NPU3HAKOB, ycTaHOBJIeHHble [. Mennenem.
MOHOTHOPHJIHOE CKpeIUBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB TIEPBOTO IOKOJCHHUS.
[IpaBuno nomMuHMpoBaHMUS. 3aKOH PACLICIUIEHUs NPU3HAKOB. ['MIIOTE3a YMCTOTHI T'aMeET.
[ToyTHOE M HEMOJIHOE IOMHUHHPOBAHHE.

JurnOpunHoe CKpeuMBaHMe. 3aKOH HE3aBUCHMMOIO  HACIEIOBaHHUS  IPHU3HAKOB.
[{uToreHeTHueCcKue OCHOBBI JTUTAOPHUTHOTO CKpCIIIMBAHHUS. AHanusupylomiee
CerH_II/IBaHI/Ie. I/ICHOHL?)OBaHI/Ie aHaJII/IBI/IPYIOH_IeI‘O CerIJ_II/IBaHI/ISI JUISA OHpeI[eJIeHI/ISI
TEHOTHIIA 0COOHU

6.3

CuerieHHoe HacienoBaHue mpusHakoB. PabGora T. Moprana mno clemjieHHOMY
HacJleI0BaHUIO0 TeHOB. HapyleHue cremIeHuss T€HOB B pe3yjbTaTe KpPOCCHHIOBEPA.
XpOoMOCOMHas TeOpHsl HACJIEICTBEHHOCTH. | eHeTHuecKne KapThl.

I'enernka noma. XpoMOCOMHOE OINPEAEIEHUE MOda. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
T'omorameTHBIE B TreTCpOoraMEeTHLIC OPraHU3MBI. HaCJ'Ie)IOBaHI/Ie IMPU3HAKOB, CHCIIJIICHHBIX C
10JIOM

6.4

N3menunBOoCTh. Buabl M3MEHYMBOCTU: HEHACIEACTBEHHAs M HacieAcTBeHHasd. Poib
Cpelbl B HEHACHEACTBEHHONM W3MEHYMBOCTU. XapaKTepUCTHKA MOAU(DUKAIIMOHHOM
U3MEHYMBOCTH. BapuallMOHHBIN pal U BapualMoHHas Kpuas. Hopma peaknuu npusHaka.
KonnuecTtBeHHble M KayeCTBEHHbIE MPU3HAKM M UX Hopma peakiuu. CBoiicTBa
MOJU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrBennas, WM reHOTUIIMYECKasA, N3MEHYNBOCTb. KoMOMHATHBHAS M3MEHYHUBOCTD.
Meiio3 u 1MoJIOBOM Hpolecc — OCHOBA KOMOMHATHBHON H3MEHYMBOCTU. MyTallMOHHas
u3MeH4YnBoCTh. Kiaccudukanus myTanuii: TeHHbIE XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U
OpUYUHB  MyTaruii. MyTareHHsie  (QakTopel. 3aKOH TOMOJIOTHYECKHX pSJIOB B
HacjencTBeHHoH n3meHunBoctd H.M. BaBunosa

6.6

I'enetuxka denoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKA:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIA, ITUTOTCHETUYCCKUN, OMOXMMHYECKHA, MOJCKYJISIPHO-
reHetndeckuii. COBpEMEHHOE OIpEeIeHNE T€HOTHUIIA: MOJTHOT€HOMHOE CEKBEHHUPOBAHMUE,
FEHOTUIIMpOBaHWE, B TOM uyuciae ¢ nomoupto [I[[P-ananu3za. HacneactBenHbie
3a00JICBaHUS YeJIoBeKa: TCHHBIC 0oJ1e3HU, OoJie3Hn c HACJIEICTBEHHOMN
MPEIPacTOIOKEHHOCTRI0, XpOMOCOMHBIE Oosie3Hn. ComMaTHYeCKWe W TeHEPATHBHBIE
MyTaruu. [I[puHIMIBL 310pOBOTO 00pa3a >KU3HU, TUarHOCTHUKU, TPO(HIIAKTUKYA U JICUCHUS
FEHETUYECKUX  OoJe3He.  MeIUKO-TeHETHYEeCKOe  KOHCYJbTUPOBAaHUE.  3HAUYCHHE
MEJUIIMHCKOW TEHETHKH B TMPEJOTBPAIICHUM M JICYCHUH TE€HETHYCCKUX 3a00JICBaHMMA
JeJloBeKa

Cenekius opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa U IpoLECC. 3apOoKIEHUE CEIEKIMU U JoMecTukanus. Yuenue H.U.
BaBwmiioBa 0 1eHTpax MPOMCXOXKIEHUS U MHOrooOpasusi KyJlbTypHbIX pacTeHui. LleHTpbl
IIPOUCXOXkKACHUS JOMAIIHUX XKUBOTHBIX. CopT, Nopoa, ImraMm

7.2

CoBpeMeHHbIE METOABI CelNeKIMU. MaccoBbI M MHAMBUAYAIbHBIH OTOOPHI B CENEKIUH
pacTeHMii M KUBOTHBIX. OleHKa 5KcTepbepa. BIM3KOpOACTBEHHOE CKpellMBaHUE —




uHOpuuHr. Yucras nunus. CkpellmBaHue YUCTBIX JUHUN. ['eTepo3uc, wnu rubpugHas
cuna. HeponctBeHHoe ckpemmBanue — ayTOpunur. OtnanéHHas rulOpuauzanvs v eé
ycnexu. McKyCCTBEHHBIN MyTareHe3 M MOJy4eHHUE HOJIAILIONAOB. JJOCTHKEHUS CENEKINU
pacTeHUH, 5)KUBOTHBIX 1 MUKPOOPIaHU3MOB

7.3

buorexHonoruss Kak oTpaciib NPOU3BOACTBA. ['€HHAasT WH)KEHEpHUs. OTalbl CO3JaHUs
pexomOunantHoil /IHK u Tpancrennbix opranusmos. Knetounas unxxenepus. Knetounsie
KYJIBTYDBI. MUuKpoOKIOHaIbHOE pa3MHOXXEHHE pacTeHU. Kionnposanue
BBICOKOIIPOJYKTHBHBIX CEJIbCKOXO3SICTBEHHBIX OPIraHU3MOB. DKOJIOTUYECKUE U STUUYECKHE
npo6aembl. 'MO — reneTnuecku MOAM(PULIIMPOBAHHBIE OPraHU3MbI

11 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

DBOJIOLMOHHAA OUOJIOT U

1.1

DBOJIIOLIMOHHAS Teopus U €€ MeCTO B OMOJIOTUH.

CBuzerenbcTBa 3BOMIONMHK. [laneoHTONIOTMYECKHE: MOCIE0BATEIBHOCTD MOSBICHHS
BUJIOB B MAJICOHTOJIOTUYECKOI JIeTonucH, iepexoanbie popmbl. buoreorpapuueckue:
CXOACTBO U paznuuue (payH U (paop MaTepukoB M OCTPOBOB. DMOPUOJIOTHYECKUE:
CXOJICTBA W pa3iuyusi 3MOPUOHOB pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTEILHO-
AHATOMUYCCKHE: TOMOJIOTMYHEBIC, aHAJIOTUYHBIC, pyAUMCHTAPHBIC OpPraHbl, aTABU3MBbI.
MonexkyasipHO-OMOXMMUYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX MyTeH y BCEX OpraHU3MOB

1.2

OpomonmonHas Teopust Y. [lapsuna. I[Ipennocbuiku BO3HUKHOBEHHS J1apBUHU3MA.
JIBIDKYIIIME CHJIBI 3BOJIIOLMU BUIOB 1O JlapBUHY (M30BITOYHOE PAa3MHOKEHUE HpU
OIPaHUYEHHOCTH  PECYpCOB,  HEONpeAena€HHas  M3MEHYMBOCTb, Ooppba  3a
CYLIIECTBOBaHME, €CTECTBEHHBIH 0TOOP)

1.3

Cunrernueckass Teopus dBomon  (CTD) ©  ocCHOBHBIE €€  TOJIOKCHUS.
MukposBosntonus. [Tonynsius Kak eIMHUIA BUIA U SBOJIIOLUU

1.4

JIBroky1ie cuibl ((akTopbl) SBONIOLMU BUAOB B IpHUpoe. MyTallMOHHBIN MpoIece U
KOMOMHATUBHAs W3MEHYMBOCTb. [lomynsnuoHHble BOJIHBI U Ipei¢ renoB. M3omsauus
u murpauus. EcrecTBeHHbIi 0TOOp — Hampamisitonmid ¢axkrtop 3Bosorun. dopmbl
€CTECTBEHHOT'O 0TOOpA.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  3BoMonMU.  [Ipumepsl
MPUCTIOCOOJICHUH Y OpraHu3MoB. ApoMopd03bl i HIUOATANITAITIH.

Bun u BupooGpaszoBanme. Kpurepun Buma. OcHOBHbIE (POpPMBI BHI00Opa30BaAHUS:
reorpauueckoe, 3K0JI0rHIecKoe

1.5

MakposBonronus. ®opmsbl SBOJIIOLIAHN: ¢bunernueckas, JMBEpreHTHas,
KOHBEpreHTHasl, napasienbHas. HeoOpaTuMocTh 3BOTIONUN

Bo3HukHOBEHHE U Pa3BHUTHC )KU3HU HA 3emite

2.1

JloHay4HbBIE IPEACTaBICHHWS O 3apOKIEHUM Ku3HU. Haydnele runoressl
BO3HUKHOBEHUS XKHU3HU Ha 3eMiie: a0MOreHe3 U MaHcnepMus. XuMuiecKas 3BOJIOLHS.
OKCIIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKOW 3Bosronuu. HawanbHble 3Tanbl
ouonornueckoit somronuu. ['umoresa PHK-mupa. TlepBbie KIETKH U WX BOJIONHS.
DopMHUPOBAHUE OCHOBHBIX IPYIIII )KMBBIX OPraHU3MOB

2.2

PazButne >xu3Hum Ha 3emisie mo spaM U nepuoaaMm. Karapxel. Apxeiickas u
nmporepo3oiickasi  opbl.  Ilameosokickast 3pa W €€ mepuoibl: KEMOPHUHCKHIA,




OpJIOBUKCKHW,  CUJIYpPHICKHI,  JI€BOHCKHI, KaMEHHOYIOJIbHBIM,  MEPMCKHII.
Me3o30iickas 9pa U €€ epuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

Kalino3zoiickast spa u €€ mepuojbl: MajeOoreHOBBIM, HEOT€HOBBIN, AaHTPOMOTC€HOBBIN.
XapakTepuCcTHKa KJIMMaTa U T€0JIOTMUECKUX IporieccoB. OCHOBHBIE ATAIbI ABOJIIOLUN
PacTUTEIBLHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHUHl U IKUBOTHBIX.
[TosiBiIeHME, PaCBET U BBIMUPAHUE IPYIIII JKUBBIX OPraHU3MOB

23

Cucrema  OpraHM4eckoro Mupa Kak OTpakeHHe HBoMoUMH. OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

24

DBONIONMS YeJOBeKa. AHTPOMOJOTHS Kak Hayka. Pa3BuTue mpeacTaBiIeHU o
MPOUCXOXKACHUU 4YeloBeka. MeToapl u3ydeHus aHTpororeHe3a. CxoacrtBa u
pa3nIuyus 4elIoBeKa U )KUBOTHBIX. CUCTEMATHUECKOE MTOJI0XKEHHIE YEIOBEKa.
JIBrokyme cuibl (pakTopsl) aHTpororeHe3a. HaciencTBeHHass W3MEHYMBOCTH U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBI 00pa3 JKU3HH, M3TOTOBJIICHUE OPYIUHN TpyIa,
MBIIICHUE, PEYb

2.5

OCHOBHBIE CTaIMM U BETBH BOJIOLUH YEJIOBEKA: aBCTPAIONUTEKH, UelloBEeK yMenbli,
Yenosek npsmoxodmui, Yenosek HeanaepranbCkuid, Yenosek pasymusiid. Haxonku
HCKOIIaeMBbIX OCTaHKOB, BpPEMsI CYIIECTBOBAHHUS, OOJIACTh PAaCHpPOCTPAHEHUs, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OpyAus

2.6

YenoBedyeckre packl. OCHOBHBIE OOJBIIME pachl: €BporeougHas (eBpaszuiickas),
HEerpo-aBCcTpaJiouiHas (IKBaTOpUaIbHasl), MOHIOJIOMIHAs (a3MAaTCKO-aMEPUKAHCKas).
YepTbl MNpPUCTIOCOOICHHOCTH TMPEJICTABUTENECH UENOBEYECKUX pac K YCIOBHUAM
cyuiecTBoBaHus. ENMHCTBO yenoBedeckux pac. Kputuka pacusma

Opraau3Mbl ¥ OKpyXKarolas cpeaa

3.1

DKojorusi Kak Hayka. 3aJadd M pasfenbl IKOJOTHU. MeToabl HKOJIOrMYecKUx
UCCIEeIOBaHUM. DKoilorndeckoe MupoBos3peHue. Cpenbl OOUTaHHMS OPraHU3MOB:
BOJIHAsI, HA36MHO-BO3/IyIIIHAS, TOYBEHHAs], BHYTPUOPTraHU3MEHHAs

3.2

Okonorndyeckue  (akropel.  Kimaccudukamms — sKoiormdeckux  (hakTopos:
abmoTnueckune, ONOTUYECKUE U aHTpONOreHHbIe. [lelicTBHe SKOJI0rndeckux (hakTopoB
Ha OPraHu3MbI

3.3

AOuotnueckue (akTOphl: CBET, TEMIIEpPaTypa, BIAKHOCTh. {DOTOMEPUOIU3M.
[IpucriocoOnenuss  OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKUX  (PAKTOpOB.
buosiornueckue puTMbl

3.4

buotnyeckue dakropel. Buasl OMOTHYECKMX B3aUMOJEHCTBHMNA: KOHKYPEHIIMSA,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHcalu3M (HaxjJaeOHHUYecTBO,
KBapTUPAHTCTBO), aMEHCaJIU3M, HEUTPaIU3M. 3HaueHue OMOTHYECKUX
B3aMMOJICHCTBUI JIIsl CYIIECTBOBAHHUSI OPIraHU3MOB B PUPOAHBIX COOOIIECTBAX

3.5

DKOJIOrM4eCKHe XapaKTepUCTUKU Homyssinud. OCHOBHBIE MOKAa3aTeNH MOMYJISIUH:
YUCJICHHOCTb, IUIOTHOCTb, POXAA€MOCTb, CMEPTHOCTb, IPUPOCT, MHUIPALU.
JInHaMUKa YHCIEHHOCTH MOITYJISIUU U €€ PeryJisiius

Coo0111ecTBa U DKOJIOTUYECKUE CUCTEMBI

CoobmiecTBO  opranu3mMoB — OwoneHo3. CTpykTypel OuWoleHO3a: BHAOBa,
HPOCTPaHCTBEHHAs!, Tpoduueckas (nuiieBas). Buabl-goMmuHanTbl. CBsi3u B OMOIICHO3E

4.2

DKoJIoTHUeCKHe cucTeMbl (9KocucTeMsbl). [ToHsTHE 00 AKOCHCTEME M OHMOTEOIeHO3E.
OyHKIMOHAIBHBIE ~ KOMIIOHEHTHI ~ HKOCHCTEMBI:  MPOJIYLEHTHl,  KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BemiecTB M MOTOK HEPTUU B dKocucTeMe. Tpoduueckue
(nuieBble) ypoBHM dKocucTeMbl. [InmieBble nenu u ceth. OCHOBHBIE ITOKa3aTean
HKOCUCTEMBI: Ouomacca, MNPOAYKIHs. OKOJOTHYECKHE MHUPaMHUAbL: MPOAYKIHH,
YHCICHHOCTH, Onomacchl. CBOMCTBa HKOCHCTEM: YCTOMYMBOCTB, CAMOPETYJISIIHSA,




pazButue. Cykueccust

[IpupoaHble SKOCHUCTEMBI. DKOCHCTEMBI 03€p M pEeK. DKOCHCTEMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOT'O JIeca.
AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpOIKOCUCTEMBI. Y pbosKkocucTeMbl. bronornueckoe

4.3 1 XO341CTBEHHOE 3HAUYEHHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.
buopaznooOpazue  kak  Qakrop  ycroiiumBoctH  dKocucteM.  CoxpaHeHHE
OMOJIOrMYeCcKOro pa3HooOpasus Ha 3emiie
VYuenue B.M. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB U CTpyKTypa Ouochepsl.
Kusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH OHOchepbl Kak TI00aTbHOU
4.4 | skocuctembl. JluHammueckoe paBHOBecHMe U oOpaTHas cCBsi3b B Ouocdepe.
KpyroBopoTs! BemecTB U OMOr€OXUMHUYECKHE LUKIIBI AJIEMEHTOB (YIiiepoza, a3oTa).
3oHanbHOCTE OMochepsl. OCHOBHBIE OMOMBI CYIIIN
UYenoBeuectBo B Omocdepe 3emiau. AHTPOINOTCHHBICE HW3MEHEHHUsT B Oumocdepe.
45 ['mobanbHBIE YKOIIOTHUYECKUE TIPOOIIEMBI.

OcHOBa pallMOHAJIBHOTO YIIPABIEHUS IPUPOIHBIMH PECYPCAMU U MX UCIOJIb30BAHUE.
JlocTkeHusi OMOJIOTHUU U OXpaHa IPUPOAbI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA
* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Py6ioB A.M. u ap.;

[Tox penakuueii [Taceunuka B.B. Akimonepnoe o6miectBo «M3marenscTBo
«IIpocsemenue»

* buonorus. 11 xmacc. [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u np.;
[Tox penakuueii [Taceunnka B.B. Akmmoneproe o6mecTBo «M3marenscTBo
«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIbI J1JIS1 YUYUTEJIA
¢ HHpopMaIlmOHHO-METOANYECKOE MTUCHMO 00 OCOOEHHOCTSX MPEnogaBaHus
yueOHoro npeamerta «buonorus» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya .pdf
e « JloCTIKCHUE METAPEIMETHBIX PE3yIbTaTOB B paMKaX H3yUCHHUS
PEeIMETOB €CTECTBEHHO-HAYYHOT0 0JI0Ka (OCHOBHOE 00111€e
oOpa3oBaHKE) : METOAMUYECKHE PEKOMEH Ialluu estestvenno-nauchnyj-
blok 01.pdf
* buonorus (yrinyOneHHblid ypoBeHb): Peanuzarus tpedoBanuiit ®I'OC
CpeaHero oo01ero 00pa3oBaHus : METOAUYECKOE ITOCOOUE IS YUUTEIIS.
mp_biologiya format-docx 26082023 na-sajt.pdf

* buonorus (6a3oBsiii ypoBeHs). Peanuzanus ®I'OC ocHOBHOrO 00111€T0
00pa30BaHUs: METOJUYECKOE TTOCOOUE JIsl yUUTEIIS.
https://clck.ru/3NSBnV

e ][5 METOAMYECKOTO COMIPOBOKICHUS MPOPMIBHBIX TEXHOIOTHYECKUX

U €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKHI (PU3UKO-TEXHUUECKUN

uHcTUTYyT (MDOTHN) pazpadoran npoekt «Hayka B pernOHBD)

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

MeTtoauueckue peKoMEeHIalu O CO3JaHHI0 KIIACCOB TEXHOJIOTUYECKOTO U
€CTECTBEHHO-HAYYHOI0 TPO(dUIei U KJIaCCOB C yTIyOJIEHHBIM U3yUYEeHUEM
MaTeMaTUKH, GU3UKH, XUMHH, OHMOJIOTHH B 00IIe00pa30BaTeIbHBIX
OpraHM3alMsIX C UCTOIb30BaHUEM UH(PPACTPYKTYPbI, CO3JaHHON B paMKax
HaluoHanbHOro npoekra «Oopa3oBanue» (KBantopuymel, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en profilej 2025.pdf

Meroauueckue pekomenaaunn. Opranu3zanus B3aumoaeiictus “llkoina —
BY3 — npeamnpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

Konrtekcthole 3aaaun. 3aganus Kk yaeoHoMmy Kypey «buomorus» (2024 r.)



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf

https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

Metoauueckuii keiic. CueryieHHOe HaclieloBaHue npu3HakoB. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk sczeplennoe nasledovanie priznako

v.pdf

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET
¢ bubnuoreka [{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

