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1. NOSACHUTEJIBHAS 3AITUCKA

AnantupoBaHHas pabodas mporpamma 1o ydeOHomy mpenmery «buomorusy (yriayOnaeHHBII
ypoBeHb) (mpeamerHas o01acTb «EcTeCTBEHHO-HAYYHBIE TMPEAMETH») (Iajmee — mporpamma)
pa3paborana Ha ocHoBanuu TpedoBanuit ®I'OC COO, ®OII COO u ®IOC CIIO, B Tom yucie
JIOKAJIbHBIX AaKTOB KOJUIeKa JJIs peanu3anuud o0pa30BaTENbHOW MPOrpaMMbl MO CIEHUATLHOCTH
35.02.12 CanmoBo-mapkoBoe W JIaHAIIA(QTHOE CTPOHUTEIHCTBO, BKIIOUYACT MOSCHUTEIBHYIO 3aIlHCKy,
coJiep;kaHue 00y4eHuUs, INIaHUPyeMble Pe3yJIbTaThl OCBOECHUS MPOTPAMMBI [0 OMOJIOTHH, TEMATUYECKOE
IUTAaHUPOBAHUE, YCIOBUS peain3aluu alaliTUPOBaHHON paboyeil mporpaMMel.

B pazgenax anmantupoBaHHO paboueil mporpamMmbl BBIAECIEHO KYPCHUBOM MPOQECCHOHATBHO
OPUEHTHUPOBAHHOE COJEpXaHHe IpeIMeTa, HaNpaBIEHHOE Ha UWHTETpaluil C CoAepXKaHUEM
obmenpopeccuOHaTBHBIX JUCUUIUIMH U MPO(PECCHOHATBHBIX MOJTYJICH.

[TosicHuTenbHAas 3aMKCKa OTpaXkaeT OOIIMe HENU U 3a/1a41 U3Y4eHUs! OUOJIOTHH, XapaKTePUCTHKY
MICUXOJIOTUYECKUX MPEANOCHUIOK K €€ N3yYeHHI0 00YyJaloLIMMHCS, MECTO B CTPYKTYpe y4eOHOTO IiIaHa,
a TaKk)Ke MOAX0/IbI K 0TOOPY CO/IepIKaHMsl, K OTPEACICHUIO TUTAHUPYEMBIX PE3YJIbTaTOB.

Copnepxanne 0oOydeHHUs pPaCKpbhIBAaeT COJEpKaTelbHbIE JUHUHU, KOTOpbIE MpeniaraimTcs s
00513aTeTbHOTO U3YYCHHSI B KQXKJIOM CEMECTPE Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOrPaMMbI IO OWOJIOTMM BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMETHbIE Pe3yNbTaThl 32 BeCh Mepruo o0yueHus Ha ypOBHE CpeaHero ooiiero oopa3zoBaHus, a
Tak)Xe IpeaIMEeTHbIC JOCTIXKEHUS 00ydaroIIerocs 3a nepuoj o0y4eHusl.

Llens wm3ydenus yuyeOHoro mpenmera «buomorus» Ha yriayOJeHHOM YpOBHE - OBJaJICHHE
O0yJaIOMUMUCS 3HAHUSAMH O CTPYKTYPHO-()YHKIIMOHAILHOW OPTaHW3alUM JKUBBIX CHCTEM pPa3HOTO
paHra v IpruoOpeTeHNEe YMEHUH HCIIOJIb30BaTh 3TH 3HAHMS B (POPMUPOBAHUH MHTEPECA K OINPEIeIIEHHON
obmactT TPOQecCHOHANBHON JEATENbHOCTH, CBs3aHHOH ¢ Owonorueit (CamoBo-TlapkoBOe H
JaHIIapTHOE CTPOUTEIBCTRO).

Llennocmmuuie opuenmuput 6 00yuenuu yueonomy npeomemy «buonozus» ooyuarowuxca c
HapyuweHuem ciyxa

Yuebnas oucyunnuna «buonozusny uepaem 8axcHy!0 poib 8 KOCHUMUBHOM, KOMMYHUKAMUBHOM,
COYUOKYILINYPHOM PA3BUMUU 00YYAIOWUXCA C HAPYUEHUEM CTYXdA.

bBuonocus cooeticmeyem gopmuposanuro y obyuaiowuxcsi ¢ HapyuleHuem ciyxa yenHOCmHOZ20,
IMOYUOHANLHO NOLOHCUMENLHO20 OMHOWEHUS. K MUPY NPUPOObL U KYIIbMYpPbl, BOCNUMAHUIO OYXO8HOCMU,
AKMU8HOCMU, CNOCOOHOCMU K CO3UOANHUIO OJIsl COXPAHEHUsl pecypco8 Nianemyl. 3HAKOMCMEO C Ha4alamu
eCmeCcmeeHHbIX U COYUAIbHO SYMAHUMAPHBIX HAYK 68 UX eOUHCMEe U 3AUMOCEA3AX 0aém 00YyUaruuxcs
C HApYWEeHUAMU CIYXA KAI0Y K OCMBICIEHUI0 JIUYHO20 ONblmd, NO360ISAem HAUmu c60e Mecmo 8
OnudicatiuiemM OKpys#CceHulu, NpocHO3UPO8aAms HANpasieHue TUYHbIX UHmepecos. B xode uzyuenus kypca
ouono2uu 06y4aAOWUXCA ¢ HAPYULeHUeM CIyXa 081a0esaiom NPaKmuKko-OpUeHmupOSaHHbIMU 3HAHUIMU,
UMO 8ANCHO OJisL PA3BUMUSA IKOJLOSULECKOU U KVIIbMYPON02UYECKOL 2PAMOMHOCTI.

Memoouueckue nooxoowl peanusayuu yueonozo npeomema «buonozus» ona obyuarouwuxcsa

C Hapywienuem cayxa

Yuebnuviti npeomem obecneuusaem oenadenue cucmemol 3HAHUL U YMeHUll Nno Ouosocuu,
HeoOX00UMOU Ol NPUMEHEHUs 8 NPAKMUYecKou U npopecCUOHANbHOU OeamenbHOCMU, U3YYEeHUs]
CMENCHBIX OUCYUNTIUH.

Yyebuwiii  npeomem «buonozusy obraoaem  3HAYUMETbHLIM obpazosamenvHo-
PeaduumayuoHHbIM, KOPPEKYUOHHO-PA3BUBAIOWUM U 80CHUMAMENbHbIM NOMeHYUaiom. B uacmuocmu,
codepocanue y4eOHOU OUCYUNIUHBL cooelicmeyem 0002aueHut0  KOMMYHUKAMUBHOU NPAKMUKU
00y4arowWuxcs ¢ Hapyulenuem Ccayxa, pacuiupeHuro Ccl08apHo2o 3anaca. B xoode kaowcdozo ypoka
Ouon02UU NPEeOYCMAmMpUBAEmcs COBEPUIEHCTNEOBAHIE YMEHUT IO2UYHO CIPOUMb COOOUJeHUS, HOCUNMb
VMOYHEHUsl, Ap2YyMEeHMUPOo8ams cOOCMBEHHYI0 MOUKY 3PEeHUs, 6600UMb OOKA3AMENbCMEA U OP.



H3zyuenue kypca buonozuu 6asupyemcs Ha KOMIJIEKce NPUHYUNOS:

Ilpunyun obecneuenun OocmynHocmu yueOH020 Mamepuana OOCMU2aemcs XapaxKmepom
UBTIOJCEHUSI HAYYUHBIX 3HAHUL, KOIUYECMBOM B800OUMbBIX NOHAMUL, ONMUMALLHOIM 00bEMOM YUeOHO20
mamepuand, CHablceHuem mekcmos HeoOXo0UMbLMU ULTIOCIPAYUAMU U ND.

Ilpunyun cucmemamuynocmu 6 o00yueHuu OuUOIOCUU pPeaAlU3Vemcss NPU PAYUOHATLHOM
pacnpeoeneHuu U ONMUMAIbHOU nodaye y4eOHO20 Mamepudand, 6 mom Yucie GHYympu e20 pazoeios.
Omo ocywecmensiemcs 6 COOMEEMCMEUU C BO3PACMHLIMU NO3HABAMENbHBIMU BO3MONCHOCHIAMU
obyuarowuxcsa ¢ Hapyuienuem cayxa. OOHOBpeMEHHO ¢ JIMUM YeIOCMHOCMb Kypca Ouonocuu
docmueaemcst nymém pyKosoocmed makuMu OCHOB0NONALAIWUMY UOESIMU, KAK MHO2000pasue Jcu8o2o
U e20 pazHOYPOBHeBAs OP2aAHU3AYUSL, eOUHCNBO OP2AHUYECKO20 MUPA, UHOUBUOYATbLHOE U UCTNOPUYECKOe
pazeumue opeaHu3Mo8, C6513b Mmeopuu ¢ NPAKMUKOI.

Ilpunyun npeemcmeennocmu 6 00yuenuu Guonozuu pearusyemcs om memol Kk meme. Ocoboe
BHUMAHUeE 8 Kypce Ouonocuu yoensiemcs npeemMcmeeHHOCMY 8 pa3eumus 00ueoUoI0UYecKUX NOHAMULL.
C yuémom npunyuna Ha2asiOHOCMU 8 00y4eHuu OUOIO2UU UCHONL3YIOMCA JHCUBble U (DUKCUPOBAHHbIE
00vexmbl, NpeoMemHas Ha2IA0HOCMb. Peeynsapunoe (Ha Kaxcoom ypoke) UCNOIb308aAHUE CPEOCME
Haz2ia0HoCmuU obecneyusaem 6030elicmeue Ha 6ce OP2anbl Yy8Cme 00YYaWuUxcs ¢ HapyuleHuem ciyxd,
co30aem KOHKpemHbvle U NOJHble NPeOCMAGIeHUs, ApKue GneyamieHuss 00 u3yuaemvlx 00beKmax u
ABNIEHUSAX, COOelC8Yen NOBbIUEHUIO NO3HABAMENbHO20 UHmMepecd.

Kypc obuonocuu 6asupyemcs makoce Ha psode CNEYUaIbHbIX HPUHYUNOS, 6 YACMHOCHU,
NPUHYUNOE KOMMYHUKAMUBHOU CUCEMbl — CUCIEMbl 00VYeHUs 00y4aouwuxcs ¢ Hapyulenuem ciyxd
AZBIKY NO NPUHYUNY POPMUPOBAHUS PEUeB020 0OWEHUSL:

— UCNONIb30BAHUE NOMPEOHOCMU 8 0OUeHUU,

— opeanuzayusi 0ouenus;

— CB513b C 0eAMeNbHOCMbIO: NPeOMEeMHO-NPAKMUYECKOU, USPOBOT, NO3HABAMENbHOU U Op.;

— opeanuzayus peyesoul cpeobl.

Tak, pazsumue c108eCHOl peuu 00YYAIOWUXCA C HAPYUWEHUEM CLYXA CIAHOBUMCSL 803MONCHBIM
npu YCio8ulu pecyispHO OPeaHu3yemoll Ha YPOKAX NPAKMUKU peuesoco 0OWeHuUs, 3a CYEém pa3eumus
HABbIKOG BOCHPUAMUS, NOHUMAHUS U NPOOYYUPOBAHUSL 8bICKA3LIBAHUL 80 83AUMOOEUCMEUU C NPOYECCOM
NO3HABAMENbHOU OessimelbHOCmuU. B amoil céa3u Ha ypokax mpebyemcs npedycmMompems 3a0aHus,
mpebylowue Nno020MOBKU COOOWEHUL, QOPMYTUPOSKU  8bl80O08, APSYMEHMAYUU  Pe3yIbmamos
HaOI0OeHUll HA OCHOB8e NPOBEOEHHBIX onvbimos u Oop. Kpome moco, npedycmampusaemcsi makast
opeanusayus 00yueHus, npu KOmopou paboma HAO NeKCUKOU, 8 MOM YUCLe HAYYHOU MePMUHON02Uell
Kypca (packpvimue 3HA4eHull HOBLIX CJI08, YMOUYHEHUe UIU PACUUPEHUE 3HAYEHUL Yiice U3BeCHHbIX
JIeKCUYecKux eouHuy) mpedyem 6KIOYEHUs C108a 6 KOHmeKcm. Beedenue H08020 mepmuma, HOBOU
JIEKCUYECKOU eOUHUYbL NPOBOOUMCSI HA OCHO8e O0BsCHeHUs npenodasamens (6 mMom uucie ¢
UCNONb306AHUEM OAKMUNONIO02UY, A 8 psde CIYYae8 HeCmoBolU peyu KAK 8CNOMO2AMENbHbIX CPeOCms
00yueHUsl) ¢ npueiedeHuem KOHKPemHbulX (axmos, uiiocmpayull, suoeohpacmenmos u coooueruem
cnosa-mepmuna. Kasxcooe Hogoe cio6o xkouaemcs 6 KOHMEKCM 3aKpenisiemcs 6 peuesoli Npakmuxe
obyuarowuxcsi ¢ Hapyuwienuem cayxa. Ha ypokax oOuonocuu npedycmampusaemcsi uUcnoib308aHue
CUHOHUMUYECKUX 3dMeH, nepe@dpasuposka, auaiusz onpedenenutl. B uacmuocmu, ucnonib3o8anue
CUHOHUMOG obecneyusaem CemaHmu3ayuro OUOIOSUYECKUX MEPMUHOE (Hanpumep, OOHOKIEMOYHble =
npocmetiwiue, 0OUMAIOM = HCUGYM).

B npoyecce ypoxoe 6uonocuu mpedyemcsi 0OHOBPEMEHHO C pA3BUMUEM CI0BECHOU pedu
obecneuusams pazeumue y 00YYAIOWUXCA C HAPYWEHUEeM CIyXa Opyeux NCUXUYECKUX Npoyeccos.
IIpedycmampusaemcs pyKo8oOCmME0 GHUMAHUEM 00YYAIOWUXCA Yepe3 NOCMAHOBKY U AHANU3 Y4eOHbIX
3a0a4, a makdce CcocpedomoueHue U nooodepIHcaHue BGHUMAHUS 3a CUEM npusiedeHue cpeocms
HA2NA0HOCMU, 8UOEOMAMEPUANLO8, OOCMYNHBIX NO CIPYKMYPe U COOEPAHCAHUIO CILOBECHBIX UHCMPYKYUIL.
Paseumue namamu obecneyusaemcs nocpedcmeom 3anoiHenus maoauy, coCmasienus cxem, aHaiu3a
PUCYHKO8 HA Y4eOHbIX NIAAKAmax, NPUMeHeHUs YCI08HbIX U300padiceHull, npedcmarwux 6 euoe onop
01 oopmaeHusi pazeépuymolx omeemos. Pazeumue mviuinenus u e2o onepayuii obecnedusaemcs



nOCpeoCmeomM YCMAHOBIEHUs U NOCAeOVIOUue20 YCMHO20 U/Ulu epapuieckoco oghopmieHus npusUHHO-
CIe0CMBEHHbIX C853€l, 3a CYEM BblOeNeHUsl CYUIeCMBEHHbIX NPUSHAKO8 8 8blOENAeMblX 00beKmax u op.
Axyenm 6 0b6pazoeamenbHO-KOPPEKYUOHHOU pabome cledyem cOenams HA pa3eumuu y o0yuaruuxcs
C/l0BECHO-TI02UYECK020 MblULIEHUsl, De3 Ye20 HeBO3MONCHO NOTHOYEHHO PACCyHcOamy, 0eldams 8bl00bI.
B oamnoui  ceazu  npoepammuuill  mamepuan  00NdHCEeH  U3NA2AMbCA  NpenoodasamenemM  sCHO,
NOC1e008aMeNbHO, C BKIIOYEHUEM CUCTEeMbl ap2yMeHmos8 U NOJIHbIM 0X8amoM membl. Baocuas ponv 6
pazeumuy y 00y4aroumuxcsi C108eCHO-102U4eCK020 MblULIeHUs RPUHAONIeHCUM NPAKMUYecKUM pabomam,
opeanuzayuy HaOIOeHUl, OP2AHU3YeMbIX Ha YPOKAX OUOLOSUU.

Yuebnuvii npeomem «buonozuy» cmpoumcs Ha 0CHO8e KOMNIEKCA NOOX0008:

— ouggepernyuposantvlii. nN0OX00 npedycmampusaem npedoCmasieHue Kanicoomy 2eryxomy
o0byuaowemycs 803MOACHOCMU pabomams 8 UHOUBUOVAILHOM, NPUEMIEMOM Ol He20 memne, 4mo
obecneuugaem 4y8CMBO NCUXONIO2UYECKO20 KOM@opma, cnocobcmeyem NnosvluleHu0 uHmepeca K
VuebHOU desmenbHOCmU, COOeUCm8yem GOoOpMUPOBAHUIO NOTONHCUMENLHOU MOMUBAYUU VYEHUSL,

— 0esmelbHOCMHbBLUL N00X00 Npednoadzaem peanu3ayuro pasiudHbix U008 U cnocobos pabomol
0na ahexkmuenozo yceoenuss mamepuana Ouoiocuyecko2o cooepicanus. Paboma no paznuuHvim
paszdenam yuebH020 Kypca npednoiazaem akmuHyilo NpeoMemuyro OesmenabHOCmb 00y4arwuxcs ¢
HapyweHuem Ccryxa 6 CO4YemaHuu ¢ peuesoi O0esmenbHOCmblo OJisl peuleHus o0uepazsusaowux u
KOPPEKYUOHHBIX 3a0ay. 3a cuém opeaHuzayuu npeomMemuol 0esmeibHOCmu U CIMUMYIAYUY 8ePOAIbHOU
KOMMYHUKAYUU CO30AI0MCsl ONMUMANbHbIE YCII08UsL Ol 081A0EHUS NOHUMAHUEM U UCNOIb308AHU KAK
JIeKCUKU pA32080PHO20 Xapakmepd, mMaKk U HAYYHOU JIeKCUKY, m.e. COOCMBEHHO OUOL0SULeCKUX
mepmunos. Peanusayus nosnasamenvnozo acnekma 0esimeibHOCMU 8 Nepeylo ouepedb Npeonoazaem
dopmuposanue u npumeHeHue UHMELIEKMYANbHLIX CHOCOO08 OeUCmeus — AHATUZUPOBAMD,
CpasHuamy, K1ACCUGUUUPOBAMb U  CUCTNEMAMUZUPOBAMb OUONI02UYeCKUe O00beKMbl, BblPANCAMD
SABNIEHUS JHCUBOU NPUPOOLL 8 BUOE JNO2UYECKUX cXeM U 0006warowux madiuy, apeymeHmuposams
pe3yibmamol ONvlmos, C108eCHO POPMYIUPOBAMYb 6b1600bI.

B coomsemcmesuu ¢ deamenvnocmusvimM no0xoo0om mpebdyemcs obecnedums yceoeHue cnocooos
U3YYeHUs U OYEHKU COCMOAHUSL HCUBOU NPUPOObLL U €€ OMOETbHBIX KOMNOHEHMOE.

— 2YMAHUMApPHLIL NOOX00 K 00yYeHUro OUonocUU NPeOCmAsIsaemcs KaK CO80KYNHOCMb Mep,
obecneuusarOWux — 0CeoeHue Memooo8 NO3HAHUSL O00BEeKMO8  JHCUBOU  Npupoovl, obpemeHue
9B0TIOYUOHHO20 63271104 HA OKPYHCAIOWULL MUP U MeCmo uelosekd 6 HEM OJil OCMbICAeHUs
eCcmecmeenHbIX 63aUMOCBA3el, d MAKHCe IMUYECKUX, ICMEMUYECKUX U HOPMAMUBHLIX OMHOULeHUL,
NO36ONAIOUWUX Peanu308amy KyIbmypoco3udaowyio oeameibHocms yenoseka. Ilpu obyuenuu 6uonrozuu
€030ar0mcs YCcio6us, no368oasAI0uwUe 00y4arouumMcs NOIb308AMbC IMAUPULECKUMU U MeOPemUdecKUMU
MemoOamu NO3HAHUS JHCUBLIX CUCMEM, YMOObL CILONCUTOCH YEeIOCMHOe Npedcmasienue o npupooe u
ecmecmeenHbLX 83aUMOCEA35X, obecneuusaruux eé desmenbHoe QYHKYUOHUPOBaHUe,

— YEHHOCMHbIL N0OX00 K 00yYeHUro Ouono2uu npeonoidzaem paccCMOmMpenue Yenoseueckozo,
COYUANBLHO20 U KVAbMYPHO2O 3HAYEHUS 00BbEKmMOos dHcueou npupoovl. Ooyuarowuxcs ¢ HapyueHuem
cryxa obpemarom npeocmasgienus 06 YHUBEPCAaIbHOM 3HAYeHUU Hcusol npupoosl. OHo oxeamvlgaem eé
ceolicmea ¢ no3uyuli He MoAbKO NPAKMUYECKOU, YMUIUMAPHOU YEHHOCMU, HO U NO3HAB8AMENbHOLU,
9CmemuyecKkol, IMU4ecKoll, IKOHOMUYECKOU, 0300POBUMENbHOL U MEXHOI02UYeCKOLL.
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2. COOEP)KAHUE OBYYEHUA

Tema 1. Bnosnorus kak Hayka.

CoBpemeHHass OWOJOTHsI — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OHOJOTHH.
Bbuonornveckue Hayku U M3ydaemble UMU Npobaembl. DyHIaMEeHTalIbHbIE, TPUKIIAJAHBIE U TOMCKOBBIC
HayYHbIE UCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouosoruv B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTHUHBI MHpa.
ITpodeccun, cBszanHble ¢ Onosoruei. 3HayeHne OMOJIOTUU B NPAKTUYECKOH JEATEIbHOCTU YeIOBeKa:
MEIMIIMHE, CEIBCKOM XO03S1CTBE, IPOMBILIJICHHOCTH, OXPaHE IPUPOBIL.

JleMoHCTpamuu:

[Toptpersr:  Apuctorenn, Teodpacr, K. Jlunnei, XK.b.Jlamapk, Y. lapsun, VY. ITapseii,
I'. Mennens, B.U. Bepnanckwii, W.IIL. [1aBnos, W.M. Meunukos, H.W. BaBumos, H.B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I.K. benses.

Tabmuubl 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMn», «CrcreMa OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cuCTEeMBbI M HX U3yYeHHE.

XKuBple cuctembl Kak IpeaMmer u3ydeHus Ouosioruu. CBOMCTBA J>KHMBBIX CHUCTEM: €IMHCTBO
XMMHMYECKOIO COCTaBa, JUCKPETHOCTb U ILEJIOCTHOCTb, CIOKHOCTb U YIOPSIOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTb, CaMOOPraHU3allUs, CaMOBOCIIPOM3BEICHME, pa3IpaKUMOCTh, W3MEHYHMBOCTb, POCT U
pa3BUTHE.

YpoBHM  OpraHu3aluMd  KUBBIX  CUCTEM:  MOJIEKYJSAPHBIA,  KIETOYHBIA,  TKAHEBBIM,
OpPraHU3MEHHBIH, MOMYJSIIIHOHHO-BUIOBOM, 3KOCHUCTEMHBIA (OMOTCONEHOTHYECKUI), OHOChEpHBIN.
[Tpomecchl, mpoucxonsmue B KHUBBIX cucTeMax. OCHOBHBIC MpU3HAKU XKUBoro. JKHW3Hb Kak ¢opma
cyliecTBoBaHus matepuu. Hayku, n3ydaromue )KuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aluu.

N3yuenue >xuBbIX cucteM. Mertoabl Ouosorndyeckoil Hayku. HaOmronenue, usmepenue,
DKCIIEPUMEHT, CUCTEMAaTHU3alMsi, MeraaHann3. [loHsATHe O 3aBUCUMOM M HE3aBUCUMOI NEPEMEHHOM.
IInanupoBanue skcrepuMeHTa. IlocrtaHoBka M mposepka runore3. Hynesas rumoresza. IlonsAtue
BBIOOpKH U €€ J0cTOBepHOCTb. PazOpoc B Ouonormueckux JaHHbIX. OIlleHKa JOCTOBEPHOCTH
IIOJIyYEHHBIX  pe3ynbTaToB. IIpWUYMHBI  UCKaXEHHsI  pe3yapTaToB  dKcnepumenTta. llonsaTue
CTaTUCTUYECKOTO TECTA.

Tabmuupl u cxembl: «OCHOBHBIE NMPU3HAKKU KU3HW», «buonormueckue cucrembl», «CBoOMHCTBa
AKHUBOM Marepun», «YpOBHU OpraHM3aIMK KUBOH Npupoas», «CTpoeHUe )KUBOTHOU KIeTKn», «TkaHu
KHUBOTHBIX», «CHCTEMbI OPTaHOB YEJIOBEUECKOro opraHusMay, «buoreonenosy», «buocgepar», «Metoasl
U3Yy4YEHUs KUBOU IIPUPOIBI.

Ob6opynoBanue: n1abopaTopHOE 000pyNOBaHME JUIsI TPOBEIEHHUs HaOII0AEHUM, H3MEpeHHid,
JKCIIEPUMEHTOB.

Tema 3. Buosorus kJjierku.

Knetka — cTpykTypHO-QyHKIIMOHATbHAS €IUHUIIA )KUBOTO. McTopust OTKphITHS KileTKU. PaboTsl
P.T'yka, A.JleBenryka. Kierounas teopus (T.IBann, M. llneiinen, P.Bupxos). OcHoBHbIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl  MOJNEKYJISIpHOM W KJIETOYHOM  OHOJOTMH: MHKPOCKOIUS, Xpomarorpadus,
351eKTpo(hope3, METOI MEUEHBIX aTOMOB, Iu(depeHInanbHoe HeHTPUPYTHPOBAHNE, KYIbTHBUPOBAHUE
KJIETOK. DJIEKTPOHHAs MUKPOCKOIIHS.

JemMoHcTpanuu:

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K.M. bap.



Tabmuip! u cxeMbl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBIN MUKPOCKOID», «McTopust pa3BUTHS
METOJI0OB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPONpEnapaTbl pacTUTEIbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH.

XHUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHThI. Bona u €€ poib Kak
pacTBOPUTENISA, PEarcHTa, y4acTUE B CTPYKTYPUPOBAaHUU KIETKH, TEILIOPETyJsALMHA. MuHepanbHble
BEIIECTBA KJIETKH, UX OMoJIoruyeckas poib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. bruonornueckue noaumepsl. benku. AMUHOKHACIOTHBIM COCTAB
6enxoB. CTpyKTyphsl Oes1KoBOM Mosiekyibl. [lepBuuHas cTpykTypa Oeska, nenThaHas cBsi3b. BropuuHas,
TpeTU4Hasi, YeTBepTHUHAs CTPYKTyphl. [lenarypamus. CpoiictBa OenkoB. Kmaccudukamus Oenkos.
buonornveckue GpyHKIUU OEIKOB.

VYrneBoasl. MoHOcaxapuabl, AWCaXapHbl, OJUTOCaxapuibl W monucaxapuabl. OOmmii mian
CTpoeHus M (PU3NKO-XUMHUUECKUE CBOMCTBA yIiieBOAOB. bronornueckue hyHKIIMU yrII€BOIOB.

Jlunuasl. I'mapodunbHO-TUApOoPOOHBIE cBOMcTBa. Kiaccudukauus nunuios. Tpuriuiepuasl,
dochonunuapl, BockH, crepousbl. buonornyeckue QyHkumu aunuaoB. OO6mume  cBoicTBa
OMO0JIOrNYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHHUIO, MTOIYIIPOHULIAEMOCTb.

Hyxnennoseie xuciorel. JJHK n PHK. Crpoenue HyknenHoBbIX KucnoT. HyxneoTuasl.
[Mpunmun komruiementapHoctu. IIpaBuno Yapradhda. Crpykrypa [JHK — nBoiiHas crnmpansb.
Mectonaxoxaenue u ouonornueckue pynkuuu JHK. Bunst PHK. ®ynkuuun PHK B kietke.

Crpoenue monekynsl AT®. Makposprudyeckue cBsizu B mojiekyiae AT®. buonorumueckue
¢bynkunn AT®. BoccranoBiieHHBIE TIEPEHOCUNKH, NX QYHKIIUH B KieTke. CekBennpoBanue JJHK.

CrpykTypHast Owonorusi: OWOXMMHYECKME W OnO(HU3MUECKHE WCCIEAOBAaHMS COCTaBa M
IIPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI.

JlemoHcTpauu:

[Moprpersr: JI. [lomunr, [Ix. Yorcon, @.Kpuk, M. Yunkunc, P. ®panknun, O. Courep,
C. [Ipy3unep.

Huarpammsbl: «PacrpeneneHne XMMHUUECKHUX JIEMEHTOB B HEXKUBOM Npupozae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOM MPUPOEH.

Tabmune! u cxemsl: «llepuoanueckas Tabnua XUMUYECKUX IEMEHTOBY, «CTpOEHUE MOJIEKYJIbI
BOJIbI», «BerecTBa B coctaBe opraHuzMoB», «CTpoeHHe MOJIeKyabl Oenkay, «CTpyKTypbl OEIKOBOM
MOJIEKYNbI», «CTpoeHHne MOJIEKYJ YIieBoioB», «CTpoeHHne MoJieKyd JHNuoB», «HykienHoBble
KHCIOTB, «CTpoeHne MoseKysl ATD».

Ob6opynoBaHue: XMMHUYECKas ocy1a 1 000py10BaHUE.

Tema S. Ctpoenune u GyHKIMH KICTKH.

Tunel KJIETOK: d3yKapuoTHdeckas U mpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAIbHbIE
00pa3oBaHMSs KIETKH.

Crtpoenue npokapuoTHueckoi kieTku. Knetounas crenka Oakrepuit u apxeil. OcoOeHHOCTH
CTpPOEHHUS TeTepOoTpOdHON M aBTOTPOGHON MPOKAPUOTHUYECKUX KIETOK. MeCTO W posib MPOKApUOT B
OuoIeHO03aX.

Crpoenre M (yHKIIMOHHpPOBaHHE 3yKapuoTHdeckoil kieTku. Ilma3smarmdeckas memOpaHa
(mnazmanemma). CTpykTypa miaazMaTudeckoid MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MaTHYECKYIo
MeMOpaHy: maccuBHbIN (nud¢y3us, odneru€nnas nupysus), akTUBHBIN (IEPBUYHBIA M BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomymponumaemocts MemOpanbl. Pabora HaTpuii-kaqueBOro Hacoca.



OHJIONUTO3: THHONMTO3, daromuTo3. Ik301uTo3. Kierounas crenka. CTpykTypa W (QyHKIHUH
KJICTOYHOU CTEHKH pacTEeHUM, TpUOOB.

Huronnazma. [urozons. Ilutockener. JIpwkenue wnurorazmbl. OpraHouibpl  KIETKH.
OpHoMeMOpaHHBIE OpTaHOWABI KIETKW: JHAormiazmatudeckas cerb (OIIC), ammapar [ombmxw,
JM30COMBI, UX CTpOEHHE U (yHKIMHU. B3auMOCBsA3b 0THOMEMOpAHHBIX OpraHoMI0B KieTKH. CTpoeHue
rpaHyisipHOrO peTuKyiayMa. CHHTEe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['maakwii
(arpanymisipHBIM) dHAOIUIaA3MATHYECKUN peTukyiayM. CekpeTopHas QyHKIMsS amnmapara [ onbIKu.
TpancnopT BelecTB B KieTke. Bakyosnu pacTuTenbHbIX KieToK. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWUJBI KJIETKH: MUTOXOHIApHUM, IacTuiabl. CTpoeHue U (YHKIUU
MUTOXOHJpUI ¥ mnacTuia. IlepBuuHble, BTOpPUYHBIE U CIIOXKHBIE IUIACTUIBI (POTOCHMHTE3UPYIOIIUX
3YKapUOT. XIIOPOILIACTBI, XPOMOILIACTHI, JISUKOIJIACThI BBICIIUX PACTEHUM.

HememOpannsie opranon sl kietku CTpoeHne u GyHKIUHA HEMEMOpPaHHBIX OPraHOUIOB KIETKH.
Pu6ocombl. MukpodmiamenTsl. Mpiieunsie Ki1eTkd. Mukporpyoouku. Knetounsiii nentp. Ctpoenue u
JBIKEHHUE KTYTUKOB M peCHUYeK. MUKPOTPYOOUKH IUTOIIIA3MbI. L[eHTpHOIb.

Anpo. Obonouka siApa, XpOMATHUH, KAPUOILIIA3Ma, SAPBIILIKH, UX CTPOeHHE U (GYHKIHH. S aepHbIi
OenkoBbIii MaTpukc. [IpocTpaHCTBEHHOE pacloioXeHHe XpoMocoM B uHTepdaszHoM sipe. benku
XPOMAaTHHA — TUCTOHBI.

Knetounsie BkimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK SYKapuUOT (pacTHUTENbHOM,
YKUBOTHOM, TPUOHOM).

JemoHcTpanuu:

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubl 1 cxembl: «CTpoeHHE SYKapHUOTHUECKOH KiIeTKn», «CTpOeHHE XUBOTHOW KIIETKW,
«CTpoeHre  pacTUTeNbHOM  KiIeTku», «CTpoeHne  MUTOXOHIpum»,  «Aapo»,  «CtpoeHue
MIPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKPOMpENnaparbl PaCTUTENbHBIX, JKUBOTHBIX KIIETOK,
MUKpOTpenaparsl 0akTepHalbHbIX KIETOK.

ITpakTnueckoe 3ansaTue Nel. M3yueHue cTpoeHHs KJIETOK PAa3IMYHBIX OPTaHU3MOBY»

Tema 6. O0MeH BellecTB U NpeBpallleHNe JHEPIUHU B KJIeTKe.

AccuMWISIIMSL U IUCCUMWISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIEeCTB:
aBTOTPO(HBIA M TeTepOoTPOPHBIA. YuacTHe KHCI0poJa B OOMEHHBIX Mpolleccax. DHEPreTUYecKoe
obecrieyenue kietku: mnpeBpamieHue ATD B oOMeHHbIX mporeccax. PepMeHTaTUBHBIA XapaKTep
peaknuii KjIeToyHoro mertabonuszma. DepMeHTBl, MX CTPOEHHUE, CBOMCTBA M MEXaHU3M JEeHCTBUS.
KodepmenTtsl. OTinunst pepMEHTOB OT HEOPraHMYECKUX KaTallu3aToOpoB. benku-akTuBaToOpsl U OEIKuU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKLUI OT pa3IMYHbIX (PaKTOPOB.

[lepBUuHBII CHHTE3 OpraHMYecKuX BelecTB B KieTke. DorocuHTe3. CBETOBas U TEMHOBAs
¢azpl. IlpogykTuBHOCTH (oTOCHMHTE3a. BiusHue paznuyHbIX (AKTOpPOB HA CKOPOCTh (OTOCHHTE3A.
3HaueHue POTOCHHTE3A.

XemocuHTe3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHUKOB: HUTpUUUUpPYIOUIUE OaKTepHH,
&Kele300aKTepun, cepodbaKkTepuu, BOJIOPOIHbIE OaKTeprH. 3HAaU€HUE XEMOCHHTE3a.

AnadpoOHble opraHu3Mmbl. Bunel OposkeHus. IIpogykTel Opo’keHHs W HMX HCIIOJIB30BaHHE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU M BO30YAUTENH OOTIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl 3HepreTuueckoro oomena. IloaroroBurensHpiit stan. ['nmukonus
— OECKUCIIOPOJHOE PACIIEIIEHHE TTIFOKO3bI.



buonornyeckoe oOkucIeHHE, WIM KIETOYHOE [JbIxaHWe. Ponb MHUTOXOHIpHH B Ipoleccax
Ouosiorndyeckoro okuciaeHus. lluknumdeckne peakuuu. OxucnurensHoe  (ochOpUIMPOBAHUE.
[IpeumymiectBa a’poOHOro myTH oOOMeHa BemlecTB Iiepea  aHa’poOHBIM.  DPPeKTHUBHOCTDH
HHEPreTUIECKOro 0OMeHa.

JemoHncTpanuu:

IToprpersr: . Ilpucton, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuipl u cxembl: «POTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brnocunTes 6enkay, «CtpoeHune
bepmeHTa», «XEeMOCUHTE3».

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpYAOBaHHE [UIl IPUIOTOBIICHHSI IMOCTOSHHBIX M
BPEMEHHBIX MUKPOIIPENIapaToB.

[Tpaktuyeckoe 3anstue Ne2. CpaBHEHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a

[Tpaktuyeckoe 3anstue Ne3. CpaBHEHHE MPOLIECCOB OPOKEHHS U JBIXAHUSL.

Tema 7. HaciiencrBennasi ungopManus M peaju3ainus eé B KJIeTKe.

Peakuun marpuyHoro cuHtesa. IIpyMHIMI KOMIIIEMEHTAPHOCTH B PEAKLMSIX MATPUYHOIO
cuHTe3a. Peanmu3zanus HacieacTBeHHON nHpopmanuu. ['eneTnyeckuii ko, ero cBoiictsa. TpaHnckpunuus
— martpuunblii cuHTe3 PHK. IlpuHnunel TpaHCKpUNIMM: KOMIUIEMEHTApPHOCTb, aHTUIIAPAIUIEIBHOCTD,
aCUMMETPUYHOCTb.

Tpancnsamus u e€ dtambl. Yuactue TpaHcnoptHeix PHK B OuocmHTese Oenka. YcloBHUs
ouocunre3a 6enka. Koguposanue amuHokucnot. Poib pubocom B OnocunHTese Oemnka.

Opranuzanys reHomMa y NpoKapuoT M 3yKapuoT. Peryssius akTUBHOCTU T'€HOB Y MPOKapHOT.
I'unore3za omnepona (®. XKako06, XK. Mano). Perynsiuss oOMEHHBIX HpoIeccoB B KieTke. KieTouHsbrid
rOMEOCTa3.

Bupycsl — Heksnerounsle (GOpMbl KU3HU M oOnuratHele napasutel. CTpoeHHE NPOCTBIX U
CJIO’KHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupychble 3a0oneBaHus 4enoBeKka, KUBOTHBIX, pacteHuid. CIIMJ], COVID-19, conuansHble 1
MEAUIMHCKUE MPOOIIEMBI.

JeMoHCcTpauu:

IToptpetsr: H.K. Konsuos, /I.1. UBanOBCKHIA.

Tabnuupl u cxemsl: «buocunTtes Oenka», «['eneTndyeckuii kony, «Bupycer», «bakrepuodarmy.

[TpakTruyeckoe 3ansaTue Ne4. Perienne a3eMeHTapHBIX 3a/1a4 110 MOJIEKYJIIPHON OMOJIOTHH.

Tema 8. 7Ku3HeHHBIH IUKJI KICTKH.

Knerounslii iuki, ero nepuoasl u perymiauus. Murepdasza u Muto3. OcoOEHHOCTH MPOLECCOB,
nporekatomux B uHTepdasze. [logroroBka  kimeTtkm K jgeneHuto.  [IpecuHTeTHMUECKHit
(MOCTMUTOTUYECKHUI), CHUHTETUYECKUH M  IMOCTCUHTETHYECKHH (IPEMUTOTHYECKUH) TEepPUOJIbI
uHTEpPa3bl.

Martpuunsiii cunte3 [JHK — perumkanusa. [Ipunnuner penmmkannn [JHK: komnemenTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CHHTE3, aHTUNapauieabHOCTh. Mexann3m perumkannn JHK. Xpomocomsl.
Crpoenne xpomocoM. Tenomepel u TenmoMmepasa. XpPOMOCOMHBI Ha0Op KIETKH — KapUOTHII.
JIMIIIIONHBIN 1 TaluIONAHBIA HaObophl XpoMOocoM. ['oMotoruuHbie XpoMOCOMBI. 110710BbIE XPOMOCOMBI.

Jenenne kietkn — Muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX MPOLECCHL. THUIBI MHUTO3a.
Kapunoxunes n nuroxknses. buonornueckoe 3HaueHUE MUTO3a.

Perymsmus mutoTudeckoro nukia kietku. [Iporpammupyemast kiierouHasi TuOenb — anornTo3s.



Kierounoe s11po, XpoMocoMbl, (hyHKIIMOHAJIbHASI TEHOMUKA.

JleMoHCTpamuu:

Tabmuel U cxembl: <«OKW3HEHHBIH [HKI KIETKH», «Mutos3y», «CTpoeHHE XPOMOCOMY,
«Pennukanus [JTHK».

OO6opyaoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenapathl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKa.

[TpakTrueckoe 3ansaTue Ne5. CpaBHEHHE [TPOLIECCOB MUTO3a U Mei03a.

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB.

bronoruueckoe pa3HooOpasue OpPraHHU3MOB. OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENEATENbHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxen,
OJTHOKJICTOYHBIE I'PUOBI, OTHOKJIETOYHBIC BOJJOPOCIIH, APYrHe MPOTUCTHL. KoloHNAaIbHBIE OpTaHU3MBI.

B3anMocBsI3p 4yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, OpraHbl MU CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe Leioe. 'omeocras.

Tkanu pacteHuid. TUIBl pacTUTENbHBIX TKaHEW: oOpa3zoBaTeibHas, MOKPOBHAs, IMPOBOJSAIIAS,
OCHOBHasA, MexaHuueckas. OcoOEHHOCTH cTpoeHMs, (PyHKIHMM M pacrojiokeHHs TKaHel B opraHax
pacTeHui.

TkaHU >KMBOTHBIX M 4YeNOBEKA. THIIBI KMBOTHBIX TKAHEW: JMMUTENUAJIbHASA, COCIUHUTEIIbHA,
MbllleyHas, HepBHas. OcOOEHHOCTH CTpOeHHUs, (YHKIMH M pacloIOKEHUS TKaHeH B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TIeHEpaTHUBHbIE OpraHbl pacreHuid. OpraHbl U CUCTEMBI OpPraHOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHbII 1 BHYTpeHHUH cKesleT. CTpOCHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBr>keHue OpraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUIHOE, KI'YTHKOBOE,
pecHUYHOE. /IBU’KEHHE MHOTOKJIIETOUYHBIX PACTEHUI: TPOIU3MBI U HACTUH. JIBMKEHHE MHOTOKJIETOYHBIX
’KMBOTHBIX U YeJOBeKa: MbllIeyHas cucreMa. Peduexc. CkeneTHble MBI U UX paboTa.

IIntanne opranu3MoB. Ilormomenue BOABI, YIJIEKHCIOIO ra3a M MHUHEPAIBHBIX BELIECTB
pacteHussMH. [InTaHne XUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPUKIIETOYHOE IuIeBapeHue. llutanue
MO3BOHOYHBIX KUBOTHBIX. OTHenbl MNUIIEBApUTENbHOIO TpakTa. [luineBapuTenbHBIE JKEJIE3Bl.
[InmeBapuTenpHas CUCTEMa YEIOBEKa.

Hpixanue opraHu3MoB. [lpixaHue pacteHuid. J[pixanue >KMBOTHBIX. Juddys3us razoB uepes
NOBEpPXHOCTh KJIeTKU. KoxHoe apixanue. J{pixaTenabHas moBepXHOCTb. XKabepHoe U IEroyHoe AbIXaHHe.
JlpIxaHW€ TO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIIOIMOHHOE YCIOKHEHUE CTPOEHHUS JETKHUX
II0O3BOHOYHBIX JKMBOTHBIX. /[pIXaTelbHas cuctema 4yesnoBeka. MexaHn3M BEHTHUIISIIUY JIETKUX Yy NTHLl U
MiekonuTaomux. Perynsanus apixanusd. JlpixareabHble 00bEMBI.

TpancnopT BeHIeCTB y OpraHn3MoB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIIOPT BEWIECTB y
XKUBOTHBIX. KpoBeHOCHas1 cucrteMa m €€ opranbl. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX JKMBOTHBIX M
yenoBeka. Cepaie, KpPOBEHOCHbIE cocyAbl M KpoBb. Kpyrum KkpoBooOpaiieHusi. DBOJIIOLHUOHHbBIE
YCIIO)KHEHUS CTPOEHHUSI KPOBEHOCHOH CHCTEMbl MO3BOHOYHBIX >KMBOTHbIX. Pabora cepama u eé
peryusauus.

Boigenenue y opraunsmoB. Beigenenue y pacrennid. Beinenenue y »kuBoTHbIX. COKpaTUTEIbHBIE
BakyosiHu. Opranbl BblgeneHus. QOUIbTpalys, CEKpeluss U OoOpaTHOE BCAChIBAHHUE KaK MEXaHU3MBI
paboTbl opraHoB BblAeneHHs. CBsA3b IMOJIOCTU Tela C KPOBEHOCHOM M BBIIEIUTENBHOM CHUCTEMaMHU.
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Boigenenue y mNO3BOHOYHBIX JKMBOTHBIX M dYenoBeka. llouku. CrpoeHue M (QyHKIMOHUPOBAHUE
He(pona. ObpazoBaHNEe MOUYH y YEIOBEKA.

3ammra y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil W LUCTHI
IIpOCTENIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOW M XMMHYECKON
3auThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX IIPOM3BOJHBIE. 3alllUTa OPraHU3Ma OT
oonesneil. IMmyHHas cuctema 4denoBeka. KileTOUHBIM M ryMOpaldbHBIM MMMYHHTET. BpoxkaEHHBIA U
NpUOOPeTEHHBIN  crieunUUecKuii HWMMYHHUTET. Teopusi KIOHAJIbHO-CENIEKTUBHOIO HMMYHHTETa
(IT. Opmux, ®.M. bepuer, C. ToneraBa). BocrmanurensHble OTBETH OpraHu3MoB. Poib BpOXAEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUM.

PazgpaxxuMocTh U peryisinus y opranu3sMoB. Pa3gpakuMoOCTh y OJHOKJIETOYHBIX OpraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisuus y pacreHuil. PocToBble BeniecTBa U X 3HaYCHUE.

HepBHas cucrema u pediiekTopHasi peryisinus y >KUBOTHbIX. HepBHas cuctema M €€ OTIelNbl.
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOEHUS HEPBHOW CHCTEMBI y JKUBOTHBIX. OTAENBl TOJIOBHOTO MO3ra
MMO3BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropnas nyra. bezycnoBHbie U ycI0BHbBIE peIEKCHI.

'yMopasibHast perynasiudss W DSHAOKPUHHAs CUCTEMa JKMBOTHBIX M 4elloBeka. JKenesbl
SHIOKPUHHOM CUCTEMBI U UX FOpMOHBI. JleiicTBue ropMOHOB. B3auMOCBSI3b HEPBHOM M 3HIOKPUHHOM
cucteM. ['unoranamo-runodusapHas cucrema.

JlemoHcTpauu:

IToptper: N.II. I1aBnoB.

Tabmuubt u  cxembl: «OTHOKIETOYHBIE BOIOPOCHH», «MHOTOKJIETOYHBIE BOIOPOCINY,
«baxrepun», «lIpocreiimue», «Opranbl LIBETKOBBIX pacTeHHi», «CHUCTEMBI OpPraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHEE CTpOCHME HACEeKOMbIX», «TkaHum pacreHuit», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue crebusn», «CTpoeHHe JTUCTOBOM IUIACTHHKN», «TKaHU KUBOTHBIX», «CKeJleT 4elloBeKay,
«[IumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHass cucremay, «HepBHas
cucreMa», «Koxka», «MpledyHas cucreMay,«BoiaenurenbHas cUCTeMa», «OHIOKPUHHAS CHCTEMay,
«Ctpoenne Mplue», «MMmmyHuTeT», «KnmedyHonosocTtHeley, «(Cxema IUTaHUS PaCTEHHUI»,
«KpoBeHOCHbIE cHUCTEMBI MO3BOHOYHBIX MXUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue IiaHapumny,
«BuyTpeHnHee cTtpoeHue n0xaeBoro uepss», «HepsBHas cucrema priO», «HepBHasi cucrema JISTymKu»,
«HepBHast cucrema npecMbeikaromuxcs», «Hepras cucrema nruny, «HepBHas —cucrema
MJIEKOTTUTaImMuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHue: CBETOBOM MHKPOCKON, MHKpOIpenapaTsl OJHOKJIETOYHBIX OpraHM3MOB,
MUKpOIpEenaparsl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX, JKHUBbBIE
9K3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu pacTeHHM pas3HBIX OTIENIOB, BIIAXHBIC MpEnapaTsl
KHMBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJOBeKa,
o0opynoBaHue JUIsl JEMOHCTpAlMM IMOYBEHHOIO M BO3AYLIHOTO MUTAHWsS PACTEHUH, pacIIerIeHUs
Kpaxmajia ¥ OeJKOB Moj JeHCTBUEM (QEpMEHTOB, OOOPYAOBaHME IS JEMOHCTPALMHM OIBITOB IO
U3MEPEHUIO JKU3HEHHOW €MKOCTH JIETKUX, MEXAHM3Ma JIbIXATEJIbHBIX JABW)KCHUH, MOJEIN T'OJIOBHOI'O
MO3ra pa3IN4HbIX KUBOTHBIX.

Tema 10. Pa3MHoOKeHHe 1 pa3BUTHE OPraHU3MOB.

(DOpMBI Pa3MHOKCHHA OPraHNU3MOB: Oecrooe (BK.HIO‘-IaS{ BCFCTaTI/IBHOC) U 1ojJoBoe. Buupl
Oecmooro PASMHOXKCHUSA: TIOYKOBAHUC, CIIOPYJIALUA, (bpaFMCHTaI_II/I}I, KJIOHUPOBAHUC.
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[TonoBoe pasmuokenue. [lonoBbie kieTku, uau ramerbl. Meito3. Craauu Meiiosa. [loBenenue
xpomocoM B Meio3e. KpoccunroBep. bruonorndeckuii cMbIC Melo3a U MOJIOBOTO Mpolecca. Meio3 u
€ro MeCTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzaponpiieBoe pa3Butue. ['amerorenes y xuBoTHbIX. [losioBele *kene3bl. OOpazoBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOJIOBbIX KIETOK.

OmronoTBOpeHne © SMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CIOCOOBI  OIUIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayaibHOe pa3BUTHE OPraHu3MOB (OHTOreHe3). OMOpUOJIOTHs — Hayka O pa3BUTUU
opranu3moB. Ctaguu sMOpuoreHe3a ;KUBOTHBIX (Ha mpuMepe Jsarymkn). Jpobnenue. Tunsl gpodaeHus.
OcoGenHocty ApoOICHUS MICKOMUTAIOMINX. 3apOAbIIIeBbIe JIUCTKH (racTpyssaius). 3aKiajika OpraHoB
U TKaHEHd U3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHME 4YacTed pPa3BUBAIOLIEIOCS 3apoOJbliia
(3MOpHoOHanbHasE MHAYKLIMS). 3aKiajka IUIaHa CTPOEHUS >KMBOTHOIO KaK pPe3yJbTaT UEPAPXUUECKUX
B3aMMOJICHCTBUI T'eHOB. BiusHUe Ha SMOpPHOHATBHOE Pa3BUTHE PA3THUYHBIX (PAKTOPOB OKPYKAIOMIEH
CpEBbI.

Poct u pa3Buthe xuBOTHBIX. [locTaomOpuonaneHelii nepuon. Ilpsimoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ meramopo3oM y 6ecrio3BOHOUHBIX M MTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHUE
MPSIMOTO U HENPSIMOTO Pa3BUTHUS, UX PACIPOCTPAHEHHUE B MpUpojae. TUIbl pocTa )KUBOTHBIX. DaKTOPHI
pEryJluU pPOCTa >KUBOTHBIX U dYenoBeka. CTaauu MOCTIMOPUOHAIBLHOTO Pa3BUTUSA y KUBOTHBIX U
yenoBeka. [leprnoabl onToreHesa yenoeka. CTapeHne U CMEPTh Kak OMOJIOTHYECKUE MPOIIECCHI.

Pasmuoxxenne u paszputue pacrenmid. ['amerodut m cnopodut. Meiio3 B KU3HEHHOM ITHKIIE
pactenuii. OOpa3oBaHue crop B mpolecce Meio3a. ['amerorene3 y pacrenuidl. OIiogoTBOpEHHE U
pa3BUTHE DPACTUTEIBHBIX OpPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX pPaCTCHUM.
OO0pa3oBaHue M pa3BUTHE CEMCHH.

MexaHu3Mbl PEryISILIUM OHTOI€HE3a Y PACTEHUN U dKUBOTHBIX.

JlemoHcTpauu:

[Toprpersr: C.I'. HaBamun, X. [lIneman.

Tabmuubl u cxeMmel: «BereratuBHoe pa3MHOXEHHE», «THIBI OECronoro pasMHOXKEHUS»,
«Pa3MHOXKEHHE XJIaMUJIOMOHAIb», «Pa3dMHOXKEeHUE 3BIVIEHBI», «Pa3MHOXKEHHE Tuiapb», «Meios3y,
«Xpomocombl», «l'ameroreHes», «CTpoeHue SHUEKIETKH M cliepMaTo3onja», «OCHOBHBIE CTaAUH
oHTOreHesa», «lIpsmoe u Henpsmoe pasButhe», «Pa3zBuTHe MalCKOro xyka», «Pa3Burne capaHum»,
«Pa3Butne narymku», «JIBoilHOE OIUIOJOTBOPEHME Yy IBETKOBBIX pacTeHHil», «CTpoeHue ceMmsH
OJTHOZIOJIBHBIX U JIBYJIOJIBHBIX PAcT€HUI», «KU3HEHHBIN UK MOPCKON KamycThl», «KU3HEHHBINA UK
Mxay, « Ku3HEHHBIN LUK MANOPOTHUKAY, « ) KU3HEHHBIN LIUKJI COCHBI.

OO6opynoBaHHe: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl SHIEKIETOK W CIIEpMaTO30UIOB,
Mozeinb «L{uKI1 pa3BUTHS JIATYILIKH».

Tema 11. I'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHU3MOB.

HcTtopusi craHOBIIEHUS W PAa3BUTHUS TeHETHKU Kak Hayku. Pabotel I'. Menpnens, I'. ne ®@pusa,
T. Moprana. Ponp oTeuecTBeHHBIX Yu€HbIX B pa3BuTuu TreHetuku. Paborer H.K. Konbrosa,
H.U. BaBunoBa, A.H. benozepckoro, [I'.Jl. Kapneuenko, [O.A. ®wmmuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKHE MOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE TEHBI,
QIbTCPHATUBHBIE IPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIM IIPU3HAK, T'OMO3UIOTAa, TE€TEPO3UTOTA,
qyucTas JMHUSA, THOpUIBI, TeHOTUll, (peHoTun. OCHOBHBIE METO/AblI T'€HETHUKU: T'MOPHI0JIOTHYECKHUi,
LATOJIOTUYECKNN, MOJIEKYJIIPHO-TE€HETHYECKHI.
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JleMoHCTpamuu:

[TopTpetsr:I'. Menaens, I'. ne ®pus, T. Mopras, H.K. Kosb110B, H.!. BaBuiios,
A H. benozepckutii, I'.JI. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodee-PecoBckuii.

Tabmuie! U cxeMbl: «MeTOJIbI TEHETHKIY, «CXEMbI CKPEITUBAHUS.

Tema 12. 3aK0HOMEePHOCTH HACJIEACTBEHHOCTH.

Monorubpunnoe ckpeumpanue. [lepBbiii 3akoH MeHnzaens — 3akoH eIuHOOOpas3usi TMOpUIOB
nepBoro mnokosieHus. llpaBuno nomuHupoBanusa. Bropol 3akoH MeHnens — 3aKOH pacUICIUICHUs
IpU3HAKOB. [{UToM0rnYeckue OCHOBbI MOHOTMOPHUHOTO CKPEIIMBaHUs. [ MIIOTe3a YUCTOTHI raMeT.

AHamusupyromee ckpemBaHue. IIpomexyTouHbIll XxapakTep HaciaenoBaHus. Pacieruienne
IIPU3HAKOB IIPU HETIOJHOM JTOMUHHUPOBAHUU.

Jurubpunnoe ckpeunuBanue. Tpetuit 3akoH MeHzens — 3aKOH HE3aBUCUMOTO HACIIEIOBaHUS
NpU3HAKOB. L{UTOMOrNYecKrne OCHOBBI TUTUOPUAHOTO CKPEIIMBAHUSI.

CuernneHHoe HacienoBanue mpu3HakoB. Paboter T. Moprana. CrerieHHOE HacleIoBaHUe
I€HOB, HapYyILIEHUE CLEIUICHUS MEXy TeHaMU. XPOMOCOMHAsl TEOpUsl HACJIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHM3M OIpEAENeHUs I0ja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbli noi. ['eHeTnyeckas CTpyKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue Npu3HaKoB, CLEIUIEHHBIX C I10JIOM.

I'enotun kak 1neinocTHas cucreMa. Ilneiiorponns — MHOXECTBEHHOE JEHCTBHE TEHA.
MHoxecTBeHHBIN ayuienu3M. B3aumoneiicTBue HeawienbHbIX TeHOB. KoMImeMeHTapHOCTh. DNHCTa3.
[Tonumepust.

I'eneTdeckuii  KOHTPOJIb  PAa3BUTHS  PACTCHUM, JKUBOTHBIX M  YEJIOBEKa, a TakKke
(U3MONIOTHYECKUX TPOLECCOB, TNOBEJACHUS M KOTHUTHUBHBIX (YHKIMA. ['eHeTHueckue MeXaHH3MBI
CUMOHMOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBHUS «XO35SMH — MAPa3UT» U «XO35IMH — MHKPOOHOM).
I'eHeTnueckue aceKThl KOHTPOJIS M U3MEHEHUS HACIEICTBEHHOM HH(OpMAIMK B TOKOJIEHUAX KJIETOK U
OpraHU3MOB.

JemMoHcTpanuu:

IToptpetsr: I'. Mennens, T. Mopran.

Tabmunel u cxemsl: «llepBblii U BTOpoil 3akoHBl MeHnnens», «Tperuil 3akoH MeHaens»,
«AHanu3upymolee ckpemuBanue», «HemonHoe aoMmuHupoBaHMe», «ClLEMIeHHOe Hacjel0BaHue
NpU3HAKoOB y Jpo3oduisl», «['eHernka mnona», «Kapuorun uenoseka», «Kapuotun npo3oduisiy,
«Kapnotun nrtunen», « MHOKECTBEHHBIN aluIenu3M», «B3anMonelicTBue TeHOBY.

OO6opynoBanue: MoJeNnb JUIsl JEMOHCTpAallUM 3aKOHOB €IMHOOOpa3us TUOPUAOB IEPBOrO
IIOKOJICHUS M PAacCIICIUICHHWs IIPU3HAKOB, MOJENb [UI JEMOHCTpAalMy 3aKOHAa HE3aBHUCUMOIO
HACJIEJ0BAHUA IPU3HAKOB, MOJENb Ui JAEMOHCTPALMM CUEIUICHHOIO HAacCJIeIOBaHUsS IIPU3HAKOB,
CBETOBOM MUKPOCKOII,

[TpakTrueckoe 3ansaTue Ne6. Penienrne reHeTHYECKHUX 3a1a4.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH.

BsaumopeiictBue renotumna u cpesl npu popMupoBanuu penoTtuna. I3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE ¥ KOJMYECTBEHHbIE MPU3HAKK. BuIbl HM3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HaCJIEICTBEHHAsI.

MoudukaonHas HM3MeH4YMBOCTb. Ponb cpeapl B (opMupoBaHMM MOAM(UKAUOHHON
n3MeHunBocT. Hopma peakuum npusHaka. BapuanuoHHBI psig M BapUalMOHHAs —KpUBas
(B. Uoranncen). CpoiicTBa MOAM(PUKATMOHHON U3MEHYUBOCTH.
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I'enoTunuueckass U3MEHUMBOCTh. (CBOMCTBA TE€HOTUIIMYECKOM  W3MEHYMBOCTH. Buubl
TeHOTUITMYECKON U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHUMBOCTh. MeiH03 W TOJNOBOW NpoIecc — OCHOBA KOMOWHATHBHOMN
W3MEHUYUBOCTH. POJh KOMOWHATHBHON W3MEHYMBOCTH B CO3JJaHUU TEHETUYECKOTO pa3sHOoOpasus B
rpeaenax OJHOro BUA.

MyranmonHass M3MEHYMBOCTb. BHIbl MyTanuii: TEeHHBbIE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHbIE W UWHAYLUMPOBAaHHbIE MyTalMH. SaepHble M LUATOIUIA3MAaTUYECKHE  MYTallMH.
Comarnueckue U 1oyioBble MyTauud. [[puurnHbl BO3HUKHOBEHUSI MyTanuil. MyTareHsl U UX BIHMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOIO Ipouecca. 3aKOH TIOMOJIOTMYECKUX PSIOB B
HacnencTBeHHoi n3menunBoctu (H.M. BaBuioB). BaesinepHas H3MEHUMBOCTH U HACIEACTBEHHOCTD.

JemoHcTpanuu:

IToprpersr: I'. ne ®pus, B. Moranucen, H.1. BaBuios.

Tabmumer w  cxeMbl: «Buabl  u3MeHYMBOCTH»,«MoauduKanmoHHass  W3MEHUYUBOCTHY,
«KoMOuHaTHBHAST HW3MEHYUBOCTB», «Meho3y», «OrmiogorBopeHuey, «l eHeTndeckue 3aboneBaHUS
YyesoBeKkay, «Bunpl mytanuii.

O6opynoBanue: uBble U repOapHble OSK3EMIULIpbl KOMHATHBIX PACTeHHM, PUCYHKHU
(doTorpadun) >KMBOTHBIX C pa3JIMYHBIMU BUJAMU U3MEHUYHBOCTH.

[Ipaktuueckoe 3anstue No7 «MccienoBaHue 3aKOHOMEPHOCTEH MOAM(PUKAMUOHHOW HW3MEHUYHUBOCTH.
[TocTpoeHre BapualluOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Tema 14. I'eneTnKa 4ejioBeKaA.

Kapuortun uvenoBeka. MexayHapoaHasi IporpaMma HCCIIeIOBaHUsS TeHOMa udeioBeka. MeTomabl
M3Yy4YEHUs] TEHETUKHU YEJIOBEKAa: T€HEAJOTUUECKHM, OJIM3HEIOBBIN, IIMTOTCeHETUYECKHUM, MOMYISAIIHOHHO-
CTaTUCTUYECKUI, MOJIEKYJISIpHO-TeHEeTHUEeCKUI. COBPEMEHHOE ONPEEIEHUE T'€HOTUIIA: TIOJTHOTEHOMHOE
CEKBCHUPOBAHHE, TCHOTUIMPOBAaHME, B TOM umcie ¢ mnomombio [I[[P-ananuza. HacnencrBeHnHbie
3a0oneBaHus 4eloBeKka. | 'eHHbIE M XPOMOCOMHBIE OOJE€3HU 4YeloBeKa. bolie3HH ¢ HacleACTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAYE€HWE MEIUIMHCKON TE€HEeTUKH B TMPEJOTBPAICHUU U JICUCHHH
TeHETUYECKUX 3a00JIeBaHUM YesoBeka. MeanKko-TeHeTHIeCKoe KOHCYIbTUpoBaHue. CTBOJIOBBIE KIIETKH.
[TonsiTHE «TEHETHYECKOTO Tpy3a». DTUYECKHE aCIEKThl HUCCIEOBAaHUN B 00JIACTH PEIaKTUPOBAHMS
T€HOMa U CTBOJIOBBIX KJICTOK.

'enetndeckue (QakTopsl TOBBINIEHHONW YYBCTBUTEIBHOCTH YEIOBEKa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUI0 OKpY)Karoliew cpeapl. ['eHeTHueckas mpeapacnoyioKEHHOCTh YEJIOBEKa K
MaTOJIOTUSIM.

JemMoHcTpanuu:

Tabmuer u cxembl: «Kapuotum denoBekay, «MeToIbl H3Y4YEHHsS] TEHETHKH YEIOBEKay,
«"enernyeckue 3a001eBanus yenoBeka». CocTaBiIeHHE U aHAIN3 POJIOCIIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JoMecTukanus u cenekuus. 3apoKJIeHUE CENeKIMU U nfoMecTukauu. Yuenne H.M. BaBuioBa o
[lenTpax mpoUCXOXKACHUS U MHOT000pa3usl KyJbTypHBIX pacTeHUi. Ponib cenekunuu B CO31aHUN COPTOB
pacTeHMid W T1opox KMBOTHBIX. CopT, mopoja, IITaMM. 3aKOH TOMOJIOTMUECKHX PSIOB B
HacneacTBeHHOH n3meHunBocty H.W. BaBunosa, ero 3HaueHue 115 CEIEKIIMOHHONW PabOTHI.

Metoap! ceneKuMoHHOM paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIH W HMHIAMBHIYaTbHBIH.
Otanbl KOMOMHAIIMOHHOHN cenekuuu. VcnblTaHue npou3BoAuTeNel mo noroMctBy. OT60p Mo reHoTUuIy
C MIOMOILIBIO OLIEHKU (PEHOTHIIa TOTOMCTBA U OTOOP IO reHOTHUITy ¢ momolibio aHanuza JJHK.
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HckyccTBeHHBINM MyTareHe3 Kak METOJ| CEJEKIIMOHHON paboThl. PamnanioHHBIR U XUMUYECKUN
MyTareHe3 Kak HCTOYHHUK MYTallMi Yy KYJIbTYpHBIX (opM opraHu3MoB. Vcmosb30BaHHE TE€HOMHOTO
peIaKTHpOBaHUS M MeTOA0B pekoMmOumHaHTHBIX JIHK mis momydeHus ucxomHoro marepwana s
CCIICKIIMH.

[Tomyuenue monurmion10B. BHyTpuBHI0BasS ruOpuau3anus. biM3kopoacTBEHHOE CKPEIIUBAHUE,
Wi MHOpuUIUHT. HepoacTBeHHOE CKpeliMBaHUe, WM ayTOpuauHr. ['eTepo3uc W ero NpUYHHEIL.
Hcnonws3zoBanne rerepo3uca B cenekiuu. OtnanéHHas tuOpuausanus. IIpeogonenue Oecrumoams
MEXBHJIOBBIX THOPHIOB. JIOCTHIKEHUS CENEKIIMN PACTCHUH W )KUBOTHBIX.

CoxpaHeHHE U U3YYEHHUE FEHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM M MX JUKUX pOIUYEH
JUTSI CO3/TaHKSI HOBBIX COPTOB M THOPHIOB CEITbCKOXO3SIMCTBEHHBIX KYJIBTYP.

JemoHcTpanuu:

IToptpersr: H.N. Basunos, N.B. Muuypus, I'.JI. KaprieueHko, ILII. JIykpsiHEHKO,
Bb.JI. Acraypos, H. bopuoyr, /I.K. benses.

Tabmumer u cxembl: «LIGHTPBI MPOMCXOXKICHUS M MHOT000pasus KYJIbTYPHBIX PACTCHHII,
«3aKOH TOMOJIOTMYECKMX PSJ0B B HACJIEACTBEHHOM M3MEHYMBOCTH», «METONbl CEJICKIIMNY,
«Otnanénnas rubpuanszanusy, «MyTareHes3».

Tema 16. BHOTeXHOJIOTHA ¥ CHHTeTHYeCKasi OHO0JIOTHS.

OOBbeKThl, UCHONb3yeMble B OHOTEXHOJOTWUH, — KIETOYHbIE M TKaHEBbIE KYJIbTYPHI,
MUKpPOOPTaHU3Mbl, UX XapakTepuctuka. TpaaunnoHHas OMOTEXHOJIOTHA: XJIEOOINEYeHHE, IOTydeHUE
KHMCJIOMOJIOYHBIX IIPOJIYKTOB, BUHO/IEIIHE. MuxkpoOuosornyeckuit CUHTE3. OObeKTHI
MHUKPOOHOIOTUYECKUX TeXHOIOTHi. [Ipon3BoACcTBO Oeska, aMHHOKUCIIOT U BATAMUHOB.

CozlaHue TEeXHOJIOTM M MHCTPYMEHTOB LI€JICHANPaBICHHOIO U3MEHEHUS U KOHCTPYMPOBAHUS
F€HOMOB C LEJIbIO0 MOJYYEHUsS] OPraHU3MOB M UX KOMIIOHEHTOB, COJIEpXKalllMX HE BCTPEUaOIIHECsS B
MpHUPOie OMOCUHTETHYECKHE MTYTH.

Knerounass wunxkeHepus. MeTolbl KyJabTypbl KJIETOK M TKAHEM pacTeHUH M IKUBOTHBIX.
Kpunob6anku. ComaTrueckas ruOpuau3anust 1 coMmaTuueckuii smOpuorenes. Vcnosiabp3oBaHue ramnjionion
B CEJICKIIMM pacTeHU. VICKyCCTBEHHOE OIJIOOTBOPEHUE. PEKOHCTPYKIUS AULEKIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTO/I TpaHCIUIAHTALMU AP KIIETOK.

XpOMOCOMHAsi M T€HHas WHXEHephs. VICKyCCTBEHHBIM CHHTE3 I'€Ha W KOHCTPYHPOBAHUE
pexomOuHanTHeIX JIHK. JlocTwykeHuss M NepcrneKTHBBl XPOMOCOMHOM U T'€HHOW WHYKEHEPHUHU.
DKOJIOTHYECKHEe U 3THYECKUE MPoOIeMbl TeHHOM HHKEHEPHH.

Menuuunckue OuotexHonoruu. [loctrenomnas nudposas wmenunuua. [IIP-auarHoctuka.
MeTaboa0MHBIN aHANN3, T€HOLEHTPUYECKUH aHaJIM3 MPOTEOMa YeJIOBEKa Ul OLEHKH COCTOSIHUS €ro
310poBbs. lcmonp3oBaHME CTBOJNOBBIX KIETOK. TapreTHas Tepamust paka. 3D-OuouHxeHepus ais
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3AaHMsI KOMILJIEKCHBIX TKaHEH
COYETAHMEM TEXHOJIOTUN TpEXMEpHOro OuompuHTHHTa U ckadoiauHra Ui peleHus 3aaad
MEePCOHATM3UPOBAHHON MEIUIUHBI.

Co3maHne BEKTOPHBIX BaKIMH C II€JbI0 o0OecreueHruss KOMOWHHMPOBAHHOW 3alllUTBl OT
Bo3Oynuteneir OPBU, ycraHoBieHHe MOJEKYISPHBIX MeXaHU3MOB (yHkunonupoBanuss PHK-
COJIep KALINX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00JIeBaHMsI YeIOBEeKa U )KUBOTHBIX.

JemMoHcTpanuu:

Tabmuubl 1 cxemsbl: «lcnonbp3oBaHue MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM IPOU3BOICTBEY,
«Knerounast unxeHepus», «l'eHHass HTHXEHEPUSI».
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Okckypeusi «buoTexHonorus — BakKHEWIas NPOM3BOAMTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MIPOU3BOJICTBO)».

Tema 17/. 3apo:kaeHue U pa3BUTHE IBOJIONUOHHBIX MPeEACTABJICHUI B 0M0JI0TUH.

OpomonmonHas Teopust Y. Jlapeuna.llpennocsuiku BO3HUKHOBEHUs JapBUHU3MA. JKU3HB U
Hay4Has aeareabHocTs Y. /lapBuHa.

JBmxymue cuibl 3BoiOIMU BUAOB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTH PAa3MHOXKEHUS
OpraHM3MOB, HAclEACTBEHHAas HW3MEHYHBOCTb, Ooppba 3a CyYIIECTBOBAHHE, €CTECTBEHHBIH W
HCKYCCTBEHHBIH O0TOOD).

Odopmnenune cunTeTndeckoit Teopun sBomonuu (CTD). HelTpanbHas TeOpus SBOJIOLUH.
CoBpeMeHHass 53BOJIOLMOHHAST OWOJOrHs. 3HAYEHHE OHBOJIOLMOHHOW Teopun B (POpMHUpPOBAHUU
€CTECTBEHHO-HAy4YHO! KapTUHBI MUDA.

JemoHcTpanuu:

[Moptpersr: Apucrorens, K. Jlunneit, XK. Jlamapk, 3. Cenr-Unep, XK. Kiosre, Y. JlapBun,
C.C. Yerepukos, . 1. lImansrayzen, J. Xonneitn, /I.K. benses.

Tabmuie! u cxembl: «Cucrema xuBoil ipupoas! (o K. Jlunuer)y, «JlecTHUIa KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHusm (HOpMHUPOBAHUSI MPHUCIOCOOJICHUM y pACTEHUH U SKUBOTHBIX (I10
Jlamapky)», «Kapra-cxema mapuipyra nyremectBust Y. lapsuna», «Haxoaku Y. Japsuna», «Dopmbl
060pnObI 3a cymecTtBoBaHue», «lloponabl romybeit», «MHorooOpa3ue KyJabTYpPHBIX (OPM KamyCThD»,
«[Topoapl noMamIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUAOB (1o Y. [lapBuny)», «Cxema
COOTHOIICHUSI JIBIDKYIIIUX CHJ O3BOJIOUMN», «OCHOBHBIE TIOJOKEHHMSI CHUHTETUYECKOW TEOpUHU
SBOJIIOLIM.

Tema 18. MUKpo3BoIIOLHSA U €€ pe3yJbTaThl.

[Tomynsiuust kak dJeMeHTapHas eaMHMna HBoMoLMHA. COBpEMEHHBIE METOIBl  OLEHKHU
TEHETUYECKOro pa3HoOOpasusi M CTPYKTYpbl Nomymsuuid. M3meHeHue reHo(oOHAa HOMYJISLUHM Kak
3JIEMEHTapHOE SBOJIIOLIMOHHOE sIBJICHHE. 3aKOH reHeTudeckoro papHoBecus [x. Xapau, B. BaitnOepra.

OneMeHTapHble  (GakTOpbl  (IBMKYIIME CWIIBI)  ABOJIONMHM. MyTalMOHHBIN  mporecc.
KombOunatuBHast maMeHunBocTh. [Ipeli reHoB — ciyyailHble HEHAIIpaBJICHHbIE W3MEHEHHUS YacTOT
anneneid B momymsinusx. Oddext ocHoBarens. Murpauuu. M3omsuust momyssiuii: reorpaduueckast
(mpocTpaHCTBEHHas ), Orosoruueckas (pernpoayKTHUBHAs).

EctectBeHHbIl 0TOOp — HampaBisomuid GaxTop 3Boonnud. PopMbl €CTECTBEHHOT0 oTOOpA:
JBIDKYILUH, CTaOMIIN3UPYIOLIHA, pa3pbiBatovid (1u3pynTuBHbIi). [lonoBoit or60p. Bo3HukHOBEHUE 1
HBOJIIOLIMSI COLIMAJIBHOTO MOBEAEHUS )KUBOTHBIX.

[TprcnocoOneHHOCTh  OpPraHU3MOB  KakK  pe3ylbTaT  MUKpPOIBOJOLMHU. Bo3HUKHOBEHUHE
npucrnocobaeHuit y opraHusmoB. ApoMop¢o3sl M uauoasantanuu. [Ipumepsl nmpucrnocoOieHuit y
OpPraHU3MOB: Moponoruueckue, ¢bu3nonoruyecKue, OMOXMMHYECKHUE, MOBE/ICHYECKHE.
OTHOCHUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykrypa. BugooOpazoBanue kak pe3yabTaT MUKpO3BoOuu. M3omsaus
— KiIo4eBod ¢aktop BuagooOpazoBaHus. Ilytm u cmocoObl BHI00Opa30BaHUS: aNIONATPUYECKOE
(reorpaduueckoe),  cuMmaTpuueckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOUIN3AIINS,
ruOpuau3anys). JmurensHOCTh YBOIIOIMOHHBIX POIIECCOB.

Mexanu3msbl (GOpMUPOBAHUS OMOIOTUYECKOTO pa3HO0Opa3usl.

Ponp  »BOmrOnMOHHON ~ Omojormu B pa3paboOTKe  HAyyHBIX  METOJOB  COXPAaHEHHS
O6uopazHooOpaszus. MUKPOIBOJIONMS W KOIBOJIOLMUS TMApasUTOB M HMX X035eB. MeXxaHU3MbI
($hopMHUpPOBaHKS YCTOMYMBOCTH K aHTUOMOTUKAM U CTIOCOOBI OOPHOBI C HEM.
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JleMoHCTpamuu:

[Toptpetsi: C.C. YerBepukon, 3. Maiip.

Tabmuubl 1 cxembl: «MyTalMOHHAs H3MEHUUBOCTHY», «[lOMyssIMOHHAS CTPYKTypa BHIA»,
«CxeMa nposiBieHMs 3akoHa Xapau—BaitHOepray», «/IBmxyiue cuibl 3BOJTIOLUNY, «IKOJOTHYECKass
W30S TIOMYJISIUI ceBaHCKOU Qopenu», «[ eorpadudeckas HU30ISAIMS JTUCTBEHHHUIIBI CUOUPCKON U
JUCTBEHHUIIBI Jaypckoi», «llonmynslnuoHHbIE BOJHBI YHMCIEHHOCTU XHUIIHMKOB U JKEpTB», «Cxema
JEUCTBUS €CTECTBEHHOro oTOopa», «Dopmbl 00pbOBl 3a cyuiecTBoBaHue», «MHAyCTpUaNbHBINA
MEJTaHU3M», «OKuBbie HCKOIIACMBIE», «IloxpoBuUTENBCTBEHHAS OKpacka JKUBOTHBIX,
«[Ipenynpexaaromas okpacka *XHUBOTHBIX», «Duznonorndyeckue anantauuuny», «llpucrnocodbieHHOCTDH
OpPraHU3MOB M €€ OTHOCUTENBHOCTHY», «Kpurepuu Bupa», «Bunbel-nBoiiHukW», «CTpykTypa Buia B
npupoae», «CrnocoOsl BHI000pa3zoBanus», «leorpaduueckoe BHuIOOOpa3zoBaHWe TPEX BUIOB
JMaHJBIIEH», «JKOJOTMYECKOEe BUI000pa30BaHHE BHJIOB CHHUL», «llomurmionasl pacTeHuitn,
«KamyctHo-peneunblii THOpUI.

Ob6opynoBanue: repOdapu pacTEHHH, KOJUIEKIIMM HACEKOMBIX, dydeja MTHI] U 3BEepei ¢
IPUMEPaMH Pa3IMYHBIX MPUCIIOCOOJICHUM, Yydena NTUIl U 3Bepei pasHbIX BUJOB, repOapuu pacTeHUH
OJIM3KKX BUJIOB, 00PAa30BaBIINXCS Pa3IMYHBIMU CIIOCOOAMHU.

[Tpaktuyeckoe 3anstue Ne§. CpaBHEeHHE BUI0B IO MOP(OIOrHYECKOMY KPUTEPUIO

[Tpaktuyeckoe 3amstue Ne9. IlpucnocoOneHus OpraHU3MOB M HUX  OTHOCHUTENbHAs
11€J1eC000pa3HOCTh

Tema 19. Makpo3Boionus 1 eé pe3yJabTaThl.

Metonpl u3ydyeHHs Makpol3BoironuH. IlaneoHTosormyeckue METOAbl WU3YYEHHS! SBOJIIOLMM.
[Tepexonnbie GopMbI U GUIIOTEHETUYECKHE PSIIBI OPTAHU3MOB.

buoreorpaduyeckue MeToapl u3ydeHus 3Boiounu. CpaBHeHue Giopsl U (payHbl MaTEPUKOB U
octpoBoB. buoreorpapuueckue obnactu 3eman. BUIbl-3HIEMUKU U PETUKTHI.

OMOpHOJIOTHUECKUE M CPaBHUTEIBHO-MOP(OIOTHYECKHE METOAbl M3Y4YeHUs HIBOJIOLUH.
I'enernyeckue MeXaHU3Mbl OJBOJIIOLMHM OHTOTE€HE3a U TOSBIEHUS DSBOJIIOLMOHHBIX HOBIIECTB.
['oMosiornyHble M aHaJOTMYHbIE OpraHbl. PynuMeHTapHble oOpraHbl M aTaBU3Mbl. MOJEKYJISpPHO-
reHeTUYeCKHe, OMOXMMHUYECKHE M MaTeMaTH4YeCKHE METOJbl HM3ydeHHUs 3Bojonuu. ['oMosornynsie
reHbl. COBpeMEHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JI€PEBbEB.

XPpOMOCOMHBIE MYTaIlM{ U SBOJIIOLMSI TEHOMOB.

OO0mue 3aKOHOMEpPHOCTH (TMpaBuia) SBOMIONMH. HeoOpaTUMOCTh SBOMIONMUH. ANanTHUBHAS
panuanysa. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLINN.

JemMoHcTpanuu:

IToptpersr: K.M. bap, A.O. Kosanesckuii, . Mromiep, O. I'exkens.

Tabmuupl 1 cxembl: «DUITOTEHETUUECKUIN PsJi JIOMAan», «ApPXEONTEePUKC», «3BEpo3yoObie
amepb», «Creronedanb», «Punnopute», «CeMeHHblE MAaNOpOTHUKMY», «buoreorpaduyeckue 30HbBI
3emmmmy, «/peitd xoHTHHEHTOB», «PenukThl», «HavanbHBle CTaauu SMOPHUOHAIBHOTO Pa3BUTH
MTO3BOHOYHBIX JKUBOTHBIX», «I'OMOJIOTUYHBIE M AHAJIOTMYHBIE OpraHb», «PyauUMeHTb», «ATaBU3MbI»,
«XpOMOCOMHBIE HAOOpBHI YEJIOBEKAa W IIKMMIIaH3e», «lJaBHblE HaANpaBlIEHUs 3BOJIOLUNY, «OOume
3aKOHOMEPHOCTH 3BOIIOLUN.

Ob6opynoBaHue: KOJUJIEKIMH, repOapuu, MYJISKA MCKOMAeMbIX OCTaTKOB OPraHU3MOB, MYISKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

[Tpaktuyeckoe 3ansatue Nel(O. BrigBnenue apomop}o30B M uauoafanTallii y pacTeHud u
KUBOTHBIX. PaboTa mapamu
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[IpakTnueckoe 3ansatue Nel 1. Pemenue 3agau

Tema 20. IIpoucxosxkienne 1 pa3BUTHE KU3HU Ha 3emJie.

Hayunble rUMOTEe3bI TPOUCXOXKACHUS KU3HU Ha 3emiie. AOnorenes u naHcrnepmus. JloHaydHsie
IIPEJICTABICHUSI O 3apPOKICHUM KHU3HU (KpealuoHM3M). ['umore3a IOCTOSTHHOTO CamoO3apOXkIACHHUS
XKU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannannanu, JI. ITactepa. [Ipoucxoxaenue xu3Hu
U acTpOOHOIOTHS.

OcHOBHBIE 3Tanbl HeopraHuuyeckod sposouuu.llnanerapHas (reosoruyeckasi) 3BONIOLMA.
Xumuueckas: 3BONIONMS. AOMOreHHBIH CHUHTE3 OPraHMYECKMX BEUIECTB M3 HeopraHuyeckux. OmnbIT
C.Mumnepa u [I.HOpu. OOpa3zoBanwe TmOIMMEpOB U3 MOHOMepoB. KoarepBaTHas TruImoresa
A.N. Onapuna, runore3a nepBuuHoro OymboHa /JI. Xonpgeitna, renermueckas rumoresa [. Mémnepa.
Pu6o3umer (T. Yek) u runoreza «mupa PHK» V. 'mnbepra. ®opmupoBanre MeMOpaH 1 BOSHUKHOBEHHE
IIPOTOKJIETKH.

Hctopus 3emnu u merosl e€ nzyueHus. lckonaemble opranndyeckue octatku. ['eoxpoHosorus
u e€ MeTo/bl. OTHOCHUTENbHAS U a0COIIOTHAs TeoXpoHoJorus. ['eoXpoHomornuecKkas mkasa: 30Hbl, 3pbI,
MIEPUOLBI, TOXH.

HauvanpHple osranel opraHmdeckod sBomtouuu. llosBieHne u 3BOMIOLMS NEPBBIX KIETOK.
OBouonus Merabosn3ma. BosHukHOBeHHE nepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHbBIE OMOIUIEHKH
KaK aHaJIOT IepBbIX Ha 3emie cooduiecT. CTpomaTonutsl. IIpokapuoTsl U 3yKapHOTHI.

[TpoucxoxaeHne SykapuoT (CUMOMOTeHe3). DBOJIOIMMOHHOE IPOUCXOXKICHUE BHPYCOB.
[IporcxoxaeHrne MHOIOKJIETOUHBIX OpPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OcHoBHBIE 3Tambl BONIOLNUHN BbICIIMX pacTeHui. OcHOBHbIE apoMop(do3bl pacTeHuid. Boixon
pacteHuii Ha cymry. [losBiaeHHe CIOPOBBIX pacTEHUH U 3aBOeBaHME MMM Cyld. CeMEeHHBIE pacTCHMUS.
IIponcxoxaeHne NBETKOBBIX PACTEHUM.

OCHOBHBIE 3TaIbl IBOJIOIUH KUBOTHOIO MHpa. OCHOBHbIE apoMOp(O3bl JKUBOTHBIX. BeHnackas
¢dayna. KemOpuiickuii B3pbIB — IOSIBJICHHE COBPEMEHHBIX TUNOB. IlepBbie Xopa0oBbIe KUBOTHBIE. JKU3HB
B BoJE. OBOMIONUS MO3BOHOYHBIX. IIpomcxoxnenune am¢pubuii u pentunuil. Ilpoucxoxnenue
miekonuraomux U nrtul. Ilpunnoun ximoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hm Ha 3emiie TIO paM M TMEpUOAAM: apxei, MPOTEPO30i, MaNe030i, ME3030H,
KaifHo30M. OOmias XapakTepucTHKa KiIMMaTa M TeoJOormyeckux mporeccoB. [losiBieHue u pacuper
XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHHe: €ro YCIOBUS U BIUSHUE Ha ra30BbIi cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpaHHS — SKOJIOTMUECKHAE KPU3UCHI TpoLuIoro. IIpuunHsl ¥ ciieacTBUs MacCOBBIX
BbIMUpaHUi. COBpEeMEHHBIH HKOJOTHYECKUH KpHU3UC, ero ocoOeHHOocTH. [IpoGiiema coxpaHeHHs
O6unopa3zHooOpasust Ha 3emIie.

CoBpemeHHasi CcUCTeMa OpraHuyeckoro mupa. [IpuHIMNBI KiaccupuKalud OpPraHU3MOB.
OcHOBHbIE cHCTEMaTHYEeCKHE IPYIIIbI OPraHU3MOB.

JleMoHCTpauu:

[Toptpetsr: ®@. Penn, JI. Cniannanuanw, JI. [Tacrep, U.M. Meunukos, A.U. Onapun, /. XonaeiH,
I'. Ménnep, C. Musnnep, I'. IOpu.

Tabmuer u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo wu3ydeHUIo
camo3apokaeHuss kuzHm», «Cxema onelta C. Mwmepa, [I'. lOpu», «Otanbl Heopranuueckoin
sBONIIOLIMMY, «['eoxpoHonornyeckas mkana», «HadanpHble Tanbl OpraHMYEcKoO 3BooLUNy, «Cxema
oOpa3oBaHMs 3yKapHOT MyTéM cuMmOuoreHnesza», «Cucrema >XKUBOW HpHUpobl», «CTpoeHHE BHUpYCay,
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«Apomopdo3sl pacTeHui», «PuHHOGUTH), «OIHOKIECTOYHBIC BOJAOPOCIN», «MHOTOKIETOYHBIC
BoJiopociiny, «Mxuy», «IlanoporHukn», «I'omoceMeHHble pacTeHus», «Opraibl IBETKOBBIX PACTECHUN,
«CxemMa  pa3BUTHA  JKMBOTHOTO  MHpa», «Apomopho3bl  KHUBOTHBIX»,  «lIpocteitmmey,
«Kumeunononoctasiey, «llnockue uepBu», «Umenucronorue», «PviOBI», «3E€MHOBOJTHBICY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonurtarommey, «Pa3BUTHE KU3HU B apXEHUCKOU 3pey,
«Pa3BuTHE KU3HU B IIPOTEPO30MCKOM pen, «Pa3BUTHE )KU3HU B MAJIIEO30MCKOU 3pey, «Pa3Butue XU3HU
B ME3030MCKOM 3pey, «Pa3zBuThe )KU3HU B KAHHO30MCKOM 3pe», «COBpeMEHHasi CUCTeMa OPraHMYEeCKOro
MHUpay.

O6opynoBanue: repbapuy pacTEHUI Pa3IMYHBIX OTAEIOB, KOJJICKIMU HACEKOMBIX, BIIAXKHbBIC
npenaparsl JKMUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKHUX, CKEJIEThl IO03BOHOYHBIX
KUBOTHBIX, Yydyesja NTUIL U 3BEpeH, KOJUICKIMM OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMbIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

[TpakTueckoe 3ansTie Nel2. AHanu3 U OLEHKA pa3IUYHbIX TUIIOTE3 BOSHUKHOBEHHUS )KM3HU Ha
3emiie

Tema 21. IIpoucxokaeHue YeJa10BeKa — AaHTPONOreHe3.

Paznensl u 3a1a4u aHTPONOJIOrUU. MeTO bl aHTPOIOIOT HH.

CraHOBlIEHME TPEACTaBIECHUN O MPOUCXOXKICHUM ueloBeKa. PenuruosHsle BO33peHUS.
CoBpeMeHHbIE HayYHbIE TEOPUU.

CxoncTBO 4yenoBeKka C KMBOTHBIMU. CHcTEeMaTHUeCKOe MOJIOKeHUE uejoBeka. CBUIETENbCTBA
CXOZICTBA Y€JIOBEKA C )KMBOTHBIMH: CPaBHUTEIbHO-MOP(dooruueckue, sMOprosioruieckue, (pu3noinoro-
Onoxumuueckue, nmopeaeHueckue. OTIMYMS YEIOBEKAa OT KMBOTHBIX. [IpSAMOXOXJIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOIl CUTHAJIBHOM CHCTEMBI.

JBwxyume cuibl ((akTopel) aHTpoOHOreHes3a: Ouosnoruyeckue, conuanbHble. COOTHOIIEHHE
OMOJIOTMYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIOICHEE.

OcCHOBHBIE CTaJAMM aHTpONOreHe3a. PaHHue uyenoBekooOpasHble 00€3bsHbI (IPOKOHCYJBI) U
paHHUE TIOHTU/IBI — OOIIME MTPEIKN YeTI0BEKOOOPa3HbIX 00€3bsH U JII0eH. ABCTPaIONUTEKU — IBYHOTHE
MIpEAKHU JIIoAeH. UenoBeKk yMelbli, NepBbIE U3TOTOBJIEHUS OpyIUH TpyAa. YemoBek NpsAMOXOIAIUN U
NepBbId  BBIXOJ JroAe 3a mnpenensl Adpuku. YenoBek reiaensOeprckuii — oOMMNH IMpenoK
HEaH/IepTAJIbCKOrO0 YEeJOBEKa M YeloBeKa pa3yMHOro. YenoBek HeaHAEpTalbCKUM Kak BHJ JIIOJEH
XOJIOHOTO KiMMaTta. YenoBeK pa3yMHBIM COBPEMEHHOI'O THUIIA, JIEHUCOBCKHI YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npeaenamu A¢puku. [laneoreneTuka u najaeoreHOMUKa.

OBOJIIOLIMS  COBPEMEHHOI0 4YejoBeka. EcTecTBeHHBIH 0TOOp B MOMYIALHMAX 4YeJIOBEKa.
MyranmoHHbI mporiecc U nonumopdusM. IlomynsiuoHHbIE BOJHBL, Apeii¢ T'eHOB, MHUTpauus HU
«a¢deKT OCHOBATEIIS» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bonbime pacel: eBpornieoniHas (€Bpa3uiickas), aBcTpao-
HerpouHas (9KBaTopHuajbHas), MOHTOJOUHAs (a3uaTcKo-aMepuKaHcKas). Bpems u mytu pacceneHus
yenoBeka Mo IutaHere. EauHCTBO uenoBeueckux pac. HayuyHas HecoCTOSATENbHOCTH pacu3Mma.
[Tpucroco0aeHHOCTh YelloBeKa K Pa3HBIM YCIOBUSM OKpYXKaromien cpenbl. BiausiHue reorpaduyueckoit
cpenbl u aperda reHoB Ha MOP(OTOTHIO B PUZHOTOTHIO YETOBEKA.

MexaucuuIiMHapHple  MeToasl B (u3nyeckod  (OMOJIOTMYECKOW)  aHTPOIIOJIOTHH.
OBOJIOIMOHHAs AHTPONOJIOIMS U TaJE€OaHTPONOJIOrHs YEIOBEUECKUX NOMYJALMA. buoconuanbHbie
UCCIIeIOBAaHMsI TPUPOABI 4enoBeka. VcciaenoBaHue KOIBOJIOMUM OMOJOTHYECKOTO U COLMAJIBHOTO B
YeJI0BEKE.

JleMoHCTpauu:
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[Toptpetsr: Y. apBun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabmumpl ©  cxeMbl:  «MeToapl  aHTpOmNoNoruu»,  «[OJTOBHOW  MO3r  4YeloBeKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBeKa U CKEeNIeT MUMIIaH3e», «PyTuMEHTBI U aTaBU3MbI»,
«/IBIKyIIIME CUITBI aHTPOTIOreHE3a», «IBOJIIOIIMOHHOE JIPEBO YETIOBEKa», «ABCTpaIONUTEK», «HenoBek
yMeJbli», «HenoBek NpAMoXoaaiuniiy, «JleHncoBckui yenoBek» «Heanaepranpub», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITanbl SBOJTIOLMH YEIOBEKa», «Pachl uenoBekay.

O6opynoBaHue: MyJSDKA OKaMEHENOCTeH, NPeIMETOB MaTepuaibHOW KyJIbTYpbl TPEAKOB
yeyoBeka, pernponykuuu (dororpadun) KapTUH ¢ MHQPOJOTHUYSCKUMU M OHUOICHCKUMH CHOKETaMHU
MIPOUCXOXKACHUS YelloBeKa, (oTorpaduu HaXOJOK HCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJET YeloBeKa,
MOJIEJIb Yeperna YeJlIOBeKa U uepena HIMMIIaH3€, MOJEIb KHUCTH YeJIOBEKa U KHCTH IIMMIIaH3€, MOIEIH
TOpca MPEIKOB YEIOBEKa.

[Ipaktuueckoe 3ansitue Nel3. U3yuenne ocoOEHHOCTEM CTPOCHUS CKeJIeTa YEIOBEKa, CBA3aHHBIX
C IPSIMOXO0KICHUEM.

Tema 22. Jkojorusi — HayKa 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB U HAJOPraHU3MEHHBIX
CHCTEM C OKPY:Kaloleil cpenoi.

3apoxkaeHue U paszButHe 3Konoruud B Tpynax A. ['ymbonbara, K.®. Pynee, H.A. CeBepiona,
. I'exkens, A. Tencnu, B.H. CykauéBa. Paznenbsl n 3agaun skosjoruu. CBs3b 3KOJIOTMH C JIPYTUMHU
HayKaMH.

Mertonpl sxonorun. [loneBble HaOMOAEHUS. OKCHEPUMEHTHl B DKOJIOTUU: NPUPOJHBIE U
nabopaTtopuble. MojenupoBaHue B JKOJOTMA. MOHHTOPUHI OKpYXAIOMIeH Cpeabl: JIOKAJIbHBIH,
PETHOHAIBHBIN M TIT00ATLHBIH.

3HavYeHHE HKOJOTUYECKUX 3HAHUU JJIA YeJIOBEeKa. DKOJIOTMYECKOe MUPOBO33PEHUE KaK OCHOBA
CBA3€H uenoBedecTBa ¢ npupoaoi. dopmupoBaHHE 3SKOJOTMYECKOW KYJIbTYPbl M 3KOJOTHYECKOU
rpaMOTHOCTH HACEJICHMUSI.

JemMoHcTpanuu:

[Toptpetsr: A. 'ym6ompaT, K.®. Pynse, H.A. CeBepiios, O. ['ekkens, A. Tencnu, B.H. Cykaués.

Tabmuupl u cxembl: «Pazmensl skomorum», «Metoasl skonoruny, «CxemMa MOHUTOPHHTA
OKpY>KaroIlen Cpesib».

Tema 23. Opranusmsl 1 cpeaa o0UTaAHHA.

Okonoruyeckre (GakTopbl U 3aKOHOMEPHOCTH HX AedcTBUs. Kiaccudukanust 3KoJI0rM4ecKux
¢dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpororeHHsle. OOIMe 3aKOHOMEPHOCTH JIeHCTBUSA
skosorudeckux (pakropo. IlpaBuno munumyma (K. Hlnpenrens, lO. JIu6ux). TonepaHTHOCTS.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHNU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuid Qaxrtop. JlelicTBHe pa3HBIX Y4acTKOB
COJIHEYHOTO CIIEKTPa Ha OPraHU3Mbl. DKOJIOIMYECKUE TPYIIbl PACTEHUH M )KUBOTHBIX 110 OTHOILEHUIO K
ceery. CurnanpHas posb cBeta. DoTonepuoansm.

Temnepatypa kak »dkojorudeckuit ¢akrop. [leiictBue TemmepaTypbl Ha OpPraHU3MBIL.
[To¥ikmitoTEpMHBIE I TOMOWOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuit pakrop. [Ipucrnocodbnenus pacTeHuit K NOAIEp>KaHUIO BOJHOTO
Oanmanca. Kraccudukauus pacTeHud 1o OTHOmIeHHIO K Boje. IlpucnocoOneHuss >KUBOTHBIX K
M3MEHEHUIO BOJHOTO PEKUMA.
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Cpenpl o0WTaHHS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, [OYBEHHAas, TJyOWHHAas
MOJAMOYBEHHAs, BHyTpUopraHudMeHHas. @Dusnko-xuMudyeckue OCOOEHHOCTH cpel  OOuTaHus
opranu3MoB. [Ipucnoco0ieHns opraHu3MoB K KU3HHU B pa3HbIX cpeaax.

Buonornyeckue purmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJMYHBIC PHTMBL.
[Tprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHHSIM YCIOBUN KU3HH.

XKuznennsie ¢opmbl opranu3moB. [lonsatue o xu3HeHHOW ¢opme. KuzHeHHBIE (HOPMBI
pacTeHuii: AepeBbs, KyCTapHUKU, KyCTApPHUYKHU, MHOTOJIETHHE TPaBbl, OJIHOJIETHUE TpaBbl. JKU3HEHHBIE
(hOpPMBI )KUBOTHBIX: TUAPOOUOHTHI, TEOOMOHTHI, a3pOOHMOHTHI. OCOOCHHOCTH CTPOCHHUSI M 00pa3a KU3HHU.

buotnueckue dakropbl. Buasl OMOTHYECKHX B3aUMOJEHCTBUN: KOHKYPEHIIUS, XUIIHUYECTBO,
cumbuo3z u ero Qopmsl. [lapazutusm, koomepanus, MyTyaau3M, KOMMEHCAIH3M (KBapTHUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpoduueckne B3ammopeicTBust (Tomuyeckue, (opuueckue, Qadpudeckue).
3HayeHne OMOTHYECKMX B3aMMOJEHCTBHI Uil CYHIECTBOBAaHHMS OpPraHM3MOB B Cpele OOWTaHWUS.
[TpuHIMT KOHKYPEHTHOTO MCKITIOYCHUSI.

JemoHcTpanuu:

Tabmuie! U cxembl: «IKosoruyeckue hakTopb», «CBETOBOW CHEKTP», «IKOIOTHUECKUE TPYIIIbI
KUBOTHBIX MO OTHOLIECHHIO K CBETY», «TEeIIOKpOBHBIE KHBOTHBIE», «XOJIOAHOKPOBHBIE >KMBOTHBIEY,
«DU3HONIOTHYECKHE aJalTalluu JKUBOTHBIX», «Cpenbl oOuUTaHUs OpraHu3MmoBy», «buomorunueckue
putMbl», <« KuszHeHuele Qopmbl pacTteHui», <«OKu3HeHHbIe (GOPMBI JKUBOTHBIX», «DKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jiecay, «JKocucTeMa XBOitHoro necay», «llemu mnurtanusy, «XHUIIHAYECTBOY,
«[Tapazurnzmy», «Konkypenmus», «Cumomnosy», «KoMmeHcammzm.

ObopynoBanue: repOapuu pacTEHU M JKUBOTHBIX, IPUCIOCOOICHHBIX K BIUSHUIO PAa3IMYHBIX
HKOJIOTUYECKUX (DAaKTOPOB, repOapul CBETOIIOOMBBIX, TEHEIIOOMBBIX M TEHEBBIHOCIWBBIX PACTEHUH,
CBETOIIOOMBBIC, TEHETIOOMBHIE M TEHEBHIHOCIMBBIE KOMHATHBIC PAcTEHUs, TepOapuu W KOJUICKIHH
TEIUIOIIOOMBBIX, 3UMOCTOMKUX, MOpPO30yCTOMUMBHIX PACTEHU, Uydela NTHIl U 3Bepel, repdbapuu
pacTeHuii, OTHocAIUXCS K rurpodputam, kKcepodurtam, Me3opuTaMmM, KOMHATHBIE PACTEHUS JaHHBIX
IPYII, KOJUIEKIMH >KUBOTHBIX, OOMTAIOUIMX B Pa3HBIX cpelax, repOapuu M KOJUIEKLUU PACTEHUH U
KMBOTHBIX, 00JIaAIONIMX YEepPTaMU IMPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHMSM YCIOBHUH >KU3HH,
repOapuy M KOJUICKIIMH PACTEHUN M KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OPM, KOJUIEKIIUU KUBOTHBIX,
YYACTBYIOIINX B PAa3TMYHBIX OMOTHYECKHAX B3aMMO/ICHCTBHSIX.

Tema 24. JxoJiorusi BU0B ¥ MOMYJISIIHIA.

DKONOTUYECKHE XapaKTepUCTHKU monyisaiuu. [lomymsmus kak Ouonoruyeckas cucrema. Poib
HEOJIHOPOJAHOCTH Cpelibl, (U3NYECKUX OapbepoB U ocoOeHHOCTel OWoNoruu BUAOB B (POPMUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl mnomyisiquid. OCHOBHBbIE MOKa3aTead MOMYJISLUUU: YUCIEHHOCTD,
IJIOTHOCTh, BO3pAacTHas M MOJIOBasi CTPYKTYpPa, POKAAEMOCTb, IPHUPOCT, TEMII POCTa, CMEPTHOCT,
MUTpaIusi.

DKoyiorudeckasi CTpykrypa mnomyisaiuu. OrneHka 4YWUCICHHOCTH momnyasnud. J[nHamuka
nonyasanuu U e€ perynsanus. buoThueckwil MOTEHIMAT MOMyasanud. MojaenupoBaHUE JTHHAMHUKH
nonyssiiuu. KpuBble pocta ynciaeHHOCTH Tomyisiiiuu. KpuBbie BeDKUBaHUA. Perynsiius yucieHHOCTH
MOMYJISAIHUA: PoJib (haKTOPOB, 3aBUCAIINX U HE 3aBUCAIINX OT IUIOTHOCTH. DKOJIOTHYECKHE CTPATETHH
BUI0B (1- u K-cTparerun).

[TonsiTne 00 »9KoJOrMYeCKOM Huiie Buga. MecrooOutanue. MHoOromepHas MOJETh
skosiornyecko Humm J[.M. XarunHcona. Paszmepsl skosormyeckor Humu. IloreHuuaneHas u
peann30BaHHAs] HUIILIU.
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Bung kak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M UX JKM3HEHHBIE CTpPATETHH.
OKOIOTHYECKUE YKBUBAJICHTEL.

3aKOHOMEPHOCTU TOBEJEHUS U MHUTpAlUN KUBOTHBIX. bHojornyeckne MHBa3UM UYKEPOIAHBIX
BUJIOB.

JemoHncTpanuu:

IToprper: 1.1. XaTunHCOH.

Tabmumpl U cxeMbl: «IKOJOTUYECKHE XapaKTePUCTUKH Tomyisiuny», «lIpocTpaHcTBeHHas
CTPYKTypa nonyJjanun», «Bo3pacTHble nmUpaMuabsl momyasuun», «CKOPOCTh 3aceeHUs MOBEPXHOCTU
3eMJIu pa3IMYHbBIMU OpraHuzMamMmuy, «Mojens sxkoaorudeckor Humm J[.M. XaTuunconay.

OO6opynoBanue: repOapuu paCTeHUM, KOJUICKIIUN KUBOTHBIX.

Tema 25. JkoJiorus cood1ecTB. IKOJIOrHYecKHe CUCTEMBI.

CoobmecTBa opraHu3MoB. buorneHo3 u ero crTpykrypa. CBsi3u MeXIy OpraHuzMamMu B
ouoreHose.

Okocucrema Kak OTkpbiTas cucreMa (A.Jl. Tencnu). OyHKIMOHATIbHBIE OJOKM OpraHU3MOB B
HKOCHUCTEME: MPOIYLIEHThI, KOHCYMEHTBI, peayleHTbl. Tpoduueckue ypoBHH. Tpoduueckue uenu u
ceTu. AGuorudeckue 010ku 3kocucteM. [1ouBbI M Wbl B 3KocucTeMax. KpyroBopoT BemiecTB U MOTOK
SHEPIUU B 3KOCUCTEME.

OcHOBHBIE TOKa3aTeIM 3KOCUCTeMbl. bruomacca M mpoaykuus. DKOJIOTHYECKUE MHPaMHJIbI
qrcen, OMoMacChl U DHEPTUH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKleccHH. [lepBUYHBIE W BTOPUYHBIC
CYKIIECCUM W UX NPUYMHBI. AHTPOIIOT€HHBbIE BO3JEHCTBUS Ha cyKueccuu. KnnmakcHoe cooO1ecTBo.
Bropa3znoobpazue 1 moJHOTa KPYroBOpOTa BEHIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[TpupoaHbIE 3KOCHCTEMBI.

AHTpPONOIreHHbIE  JKOCHUCTEMBbI.  Arposkocucrema.  ArpoueHo3.  Pazmuuus — mexny
aHTPOIOTEHHBIMH U IPUPOJAHBIMU HIKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI YypOoskocucteM. ['opoxackas ¢riopa u dayHa.
CuHaHTponu3anus ropoackoil ¢aynsl. buonoruueckoe u X03sMCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U
ypOOsKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJEHCTBUI OPraHW3MOB B 3KOCHCTEMaXx.
[lepeHoc >HepruM U BEIIECTB MEXKIY CMEXHBIMU JKOCHCTEMaMHU. YCTOMUMBOCTH OPraHU3MOB,
MOMYJISALUI U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUIA.

MeTo10510THsE MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX DKOCUCTEM.

JemMoHcTpanuu:

[Toptper: A 1. Tencun.

Tabmunel u cxeMmbl: «CTpykTypa OHOLIEHO3a», «IDKOCHUCTEMA IIMPOKOJIMCTBEHHOTO Jiecay,
«9KocucTeMa XBOMHOTO Jieca», «OyHKIIMOHAIBHBIE TPYIINBI OPTrAaHU3MOB B SKOcHcTEMEe», «KpyroBopor
BelIecTB B dKocucteme», «llemm murtanus (mactOuiIHas, OETpUTHAs)», «IKoJoruyeckas MUpaMuia
gucen», «JKOJOrMyeckass mupaMmuaa Ouomaccel», «IKOJOrMYecKas MHpaMuia JHEPrum»,
«O6pazoBanue Oonorta», «llepBuuHas cykueccusi», «BoccraHoBieHHe Jeca TOCiIe TIOXKapay,
«JxocucTeMa 03epa», «ArpoueHo3», «KpyroBopoTr BeEWIECTB M IOTOK 3HEPTUHM B arpoleHO3e»,
«ITpumeps! ypOosKOCHCTEMY.

Ob6opynoBanue: repdapuu pacTeHHH, KOJUIEKIIMH HACEKOMBIX, Uydena MTHUIl U 3Bepel, repOapuu
KYJIBTYPHBIX U JUKOPACTYIIMX PACTCHUN, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.
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[Ipaktnueckoe 3anstue Nel4. CocrtaBieHHe CXeM MepeHoca BEIIeCTBA M JHEPIUU B
HKOCHCTEMAX.

[TpakTrueckoe 3ansaTue NelS. PernieHne sK0JI0rHYeCKuX 3a4ad.

OKcKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha I10JIE WM B TEIUIMYHOE XO35HCTBO)».

Tema 26. Buocgepa — riiodajabHas IKOcHCTEMA.

buocdepa — obmennanerapHas 0601049ka 3eMid, e CYLIIECTBYET WM CYIIECTBOBajia KHU3Hb.
PazButne npencrasiaeHuit o 6uochepe B Tpynmax J. 3tocca. Yuenue B.U. Bepnaackoro o 6uocdepe.
O6mactu 6uochepsr u e€ coctan. JKuBoe BeriecTBo 6nochepsl v ero GyHKIINUH.

3aKoHOMEpHOCTH cymiecTBoBaHUsA Ouochepbl. OcobeHHOCTH Ouochepsl Kak TII00ATbHOU
sKocucTeMbl. JluHamuueckoe paBHOBecue B Omochepe. KpyroBopoTsl BemecTB U OMOTeOXUMUYECKUE
UKJIBI (yriiepoza, a3ota). PUTMu4HOCTS siBJIeHU# B Onochepe.

3onanpHOCTH OMOchepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TyHIpa, XBOWHBIE Jieca,
CMEIIaHHBIC U HIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBAHHBI, IYCTBIHU, TPOIMUYECKUE JIECA, BBICOKOTOPbS.
Knumat, pacTUTenbHBIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpyktypa ¥ (YHKLHS KUBBIX CHCTEM, OIICHKAa HUX PECYpPCHOTO MOTEeHIHana U OuochepHbIX
GbyHKIHi.

JlemoHcTpauu:

[Toptpetsr: B.W. Bepnanckuii, 3. 3rocc.

Tabmuubr u cxemsl: «leocthepsr 3emum», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriepona B mpupone», «KpyroBopor kuciopoga B mpupoie», «KpyroBopor BoOABI B IPHUPOACH,
«OcHoBHbIe OMOMBI cymny, «Knumatudyeckue nosca 3emnn», «Tyaapay, «Taira», «CMemaHnHbIi Jec,
«lIupokonucTBeHHbIN Jecy, «Cremnby, «CaBanHay, «IlycTeiHay, « Tponuueckuii ecy.

O6opynoBanue: repOapuu pacCTeHHU pa3HbIX OMOMOB, KOJUIEKIIH KUBOTHBIX.

Tema 27. YenoBeKk M OKPY:KAa0IIAs cpeaa.

DKoJornyeckre KpU3Mchl U UX NpU4MHBL. Bo3jelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOM cpeapl. OxpaHa Bo3dyxa. 3arpsi3HeHHe BOJHON cpenbl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpPOIIOT€HHOE BO3/CICTBUE HA PACTUTENbHBIM M KUBOTHBIM MHp. OXpaHa pacTUTEIbHOTO U
AKUBOTHOrO Mupa. OCHOBHBIE NPHUHIMMBI OXpaHbl Npuponabl. KpacHeie kHuru. Ocobo oxpaHsemble
npupoausie Tepputopun (OOIIT). borannueckue cajasl M 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOTO pPa3BUTHUSl 4YeJNIOBEUECTBA M NpHUpoAbl. ParmonanbHOE
IIPUPOJIOIONIB30BAaHUE M COXpPaHEHUE OMOJOrMYecKoro pazHoodpaszus 3emin. OO1e 3aKOHOMEPHOCTH
r7100ANBbHBIX HKOJIOTHYECKUX KpHU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpHM3HCa U €ro BEpOsATHBIE
MOCJIEAICTBUSI.

Pa3BuTHe METO/I0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOT€HHBIX MTPOLIECCOB.

JleMoHCTpauu:

Tabmumpl U cxeMbl: «3arpsisHeHHE aTMochepb», «3arps3HeHue ruapocheprb», «3arps3HeHUe
nmouBel», «llapHukoBBI 3¢dekT», «Ocobo oxpaHseMble TPUPOIHBIE TeppuUTOpUnM», «Mojenu
YIPABISIEMOTO MUPay.

Oo6opynoBanue: ¢poTtorpadun oXpaHseMbIX pacTeHHI 1 )XKUBOTHBIX KpacHoil kauru Poccuiickoit
®enepaunn, KpacHol KHUTM pervuoHa.
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2. INTAHUPYEMBIE PE3YJbTATHI OCBOEHHMS OBPA3OBATEJILHON IPOTI'PAMMBI
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

B pesynprare msydenus ydeOHoro mpeamera «buomorus» CTyaeHT IOKEH c(HOpMHUPOBATH
CJIEIYIOILME PE3YIJIBTATHI.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX pe3yJbTaTOB OCBOEHMS IPOrpaMMbl IO OMOJIOTUU BBIJEIICHBI
CIIEAYIOIINE COCTABIIAIOUIME: OCO3HAHHE OOYYArOIMMUCS POCCUMCKON Ipa){IaHCKOW MIEHTHYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTHM M CAMOOIPEACICHUIO, HAJIW4ue MOTHBALMM K
00y4eHHI0 OHMOJIOrHH, LIEJCHANPABICHHOE PA3BUTHE BHYTPEHHMX YOEXKJECHUH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX I[EHHOCTEH M MCTOPUYECKHX TPAIUIMA pa3BUTHA OMOJIOTMYECKOrO 3HAHUSA, TOTOBHOCTh U
CIOCOOHOCTh OOYYaIOIUXCs PYKOBOJCTBOBATHCSI B CBOCH JEATENHHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTaHOBKaMHM, TPHUCYIIMMU CHCTEME OMOJIOTHYECKOTO 00pa3oBaHWs, HaJIM4YHE IPAaBOCO3HAHUS
HKOJIOTUYECKOM KYJIbTYpBI, CIOCOOHOCTH CTaBUTh LEJIN M CTPOUTH KU3HEHHBIC TUIAHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOCHMSI HPOTpaMMbl IO OMOJIOTUM JOCTUTAlOTCS B EIUHCTBE
y4yeOHOM W BOCHUTATENBHOM JESITENbHOCTH B COOTBETCTBUUM C TPATULMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMM, IPHHATBHIMU B
o0llecTBe MpaBWIaMd M HOPMAaMU IMOBEJEHUS M CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHUS,
CaMOBOCIIMTaHUS W CaMOpa3BUTHs, PAa3BUTHS BHYTPEHHEH IO3MLUM JIMYHOCTH, IAaTPUOTU3MA H
YBaKEHHUs K 3aKOHY U IIPABONOPSIKY, YEJIIOBEKY TPyZAa U CTaplIeMy ITIOKOJIEHHUIO, B3AUMHOIO YBAKCHMUS,
OEpe)KHOTO OTHOUICHHS K KYJIBTYpPHOMY HACIEAMIO W TPAaJUIHMsIM MHOTOHAIMOHAJIBHOTO Hapojaa
Poccuiickoit deneparuu, npupoie U OKpYKaroUen cpeae.

JInuHOCTHBIE pe3yNnbTaThl OCBOEHMSI ydeOHOro mnpeamera «bHoOJOrusS» JOJKHBI OTpakaThb
TOTOBHOCTb M CHOCOOHOCTh OOY4YarOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH
NO3ULIMEH JIMYHOCTH, CHUCTEMOH LIEHHOCTHBIX OpPUEHTAllUi, MO3UTUBHBIX BHYTPEHHHMX YOEXIEHUH,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBAa, PACHUIMPEHHE >KU3HEHHOIO
OIbITA M OIBITA JEATEIBHOCTU B IPOLECCE PEATU3ALNUN OCHOBHBIX HAIIPaBICHUH BOCIUTATEIBHOU
NEeATEIbHOCTH, B TOM YHUCIIE B YACTHU:

JIP 1. rpaaaHCcKOro BOCHUTAHMS:

JIP 1.1 cdhopMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMUA OOYYArOMIErocs Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJI€HAa POCCUNCKOr0o OOIIEeCTBa;

JIP 1.2 oco3HaHHME CBOMX KOHCTUTYLHOHHBIX INpaB M 0Osf3aHHOCTEH, yBa)K€HHE 3aKOHA MU
IIPaBOIIOPSIIIKA;

JIP 1.3 rOTOBHOCTH K COBMECTHOM TBOPUECKOW J€SITEIBHOCTH IPU CO3/IaHUH YUE€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U N03HABaTENbHbIX 33/1ay, BHITOJTHEHUU OMOJIOTHUECKUX IKCIIEPUMEHTOB;

JIP 1.4 cnocoOHOCTh OmpeAensiTh COOCTBEHHYIO MO3MIMIO IO OTHOUIEHHIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBICHATH €€;

JIP 1.5 ymeHue yuuTHIBaTb B CBOMX JEHCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIeH C pa3HbIMH YOEXKACHHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH M COLMAJIbHBIM
MTOJIOKEHUEM;

JIP 1.6 TOTOBHOCTb K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS Y4YEOHBIX,
[I03HABATENbHBIX U UCCIIEOBATEIBCKUX 3aa4, YBAKUTEIBHOIO OTHOIIEHUSI K MHEHHUIO ONIIOHEHTOB IIPU
00CYXIEHUH CITIOPHBIX BOMPOCOB OMOIOTHYECKOTO COJIEPIKAHMS;

JIP 1.7 rOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOH 1€ATEIBHOCTH;

JIP 2. naTpHMOTHYECKOr0 BOCIIMTAHMS:
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JIP 2.1 chopmMupoBaHHOCTH POCCUMCKON TPaKIAHCKONW MICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH miepes PoauHOM, ropIocTH 3a CBOM Kpail, cBot0 Poauny,
CBOU SI3BIK U KYJBTYPY, IPOILUIOE U HACTOSIIIEE MHOTOHAIIMOHANILHOTO Hapoia Poccuu;

JIP 2.2 1EHHOCTHOE OTHOLIEHWE K MPUPOAHOMY HACIEAUIO M NaMITHUKAM IPUPOJIBI,
nocTuxkeHusIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

JIP 2.3 cnocoOHOCTh OLIEHMBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBIIEHHE M Pa3BUTHE
OMOJIOTUH, MOHUMAHMS 3HAuY€HUs OHOJOTHMHM B IO3HAHWU 3aKOHOB MIPHUPOJIbI, B KU3HU 4YEJOBEKa M
COBPEMEHHOT0 00I1IeCTBa;

JIP 2.4 wupneiinas yOexAEHHOCTh, TOTOBHOCTh K ChOykeHHro u 3amure OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

JIP 3. 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

JIP 3.1 oco3HaHue AyXOBHBIX IEGHHOCTEH POCCUMCKOTO HApOa;

JIP 3.2 copMHpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO ITOBEICHUS;

JIP 3.3 ciocoGHOCTh OLIEHUBATh CUTYALMIO M IPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

JIP 3.4 oco3HaHue TUYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYHUBOIO OYIyIIEro;

JIP 3.5 OTBETCTBEHHOE OTHOIIEHHE K CBOMUM pOJMTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HaHHOT'O MPHUHATHUS LIEHHOCTEN CEMEIHOM )KU3HU B COOTBETCTBUU C TpaaulUsaMH HapoaoB Poccuu;
JIP 4 3cTeTH4ecKOro BOCIIUTAHMSA:

JIP 4.1 screTnyeckoe OTHOLIEHUE K MUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHMUI;

JIP 4.2 noHumMaHue SMOIMOHAIBHOIO BO3JCHCTBUS )KUBOM MPUPOJIbI U €€ LIEHHOCTH;

JIP 4.3 TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMYHOCTH;

JIP 5. ¢pu3n4ecKOro BOCIIUTAHUSA:

JIP 5.1 moHMMaHue U pealu3alus 3J0pOBOro 1 0e30macHoro oopasa )KM3HHU (3J0pOBOE MUTAHHE,
COONIOICHNE TUTHEHWYECKHX TMpaBUI M HOPM, COAJIaHCHPOBAHHBIM pEXUM 3aHATUH U OT/bIXa,
perynspHas ¢u3nyeckas aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOLIEHMS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

JIP 5.2 noHuMaHue ULEHHOCTH MNPaBUJ HHAUBUAYAIBHOIO M KOJUJIEKTUBHOTO O€30I11aCHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

JIP 5.3 oco3HaHMe TIOCTEACTBUN W HETPUSATHS BPETHBIX MPUBHIUEK (YIMOTPEOTCHUS aTKOTOJIA,
HApPKOTHUKOB, KYPEHHUS);

JIP 6 Tpy10BOI0 BOCIINTAHMSA:

JIP 6.1 TOTOBHOCTB K TPYy/y, OCO3HaHUE IICHHOCTU MAaCTEPCTBa, TPYA0I00ue;

JIP 6.2 TOTOBHOCTL K AaKTUBHOH [JESTEILHOCTH TEXHOJIOTMYECKOH M  COIMAIBLHOMI
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATh, IUIAHUPOBATh U CAMOCTOSTEIHHO BBINOJIHSTH TaKyIO
NesITeNIbHOCTD;

JIP 6.3 unaTepec K paznudHbIM cepam mpodecCHOHATBHON NeATeTbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BRIOOp OyayIiel mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

JIP 6.4 TOTOBHOCTh M CHOCOOHOCTh K O0pa30BaHMIO U CAMOOOPA30BaHMIO HA MPOTSHKEHUU BCEH
KU3HH;

JIP7 3K0JIOrHY€CKOr0 BOCIIUTAHUA

JIP 7.1 sxosiorndecky 1esnecoodpa3Hoe OTHOLIEHHE K MPUPO/IEe KaK UCTOYHHKY KU3HH Ha 3emiie,

OCHOBE €€ CYIIIECTBOBaHMS,
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JIP 7.2 moBblllieHUE yPOBHS SKOJOTHYECKOW KYJIbTYpHI: MPUOOpPETEHHWE OMBITA IIAHWPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

JIP 7.3 oco3HaHue TI00aIbHOT0 XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTeH UX peIIeHus;

JIP 7.4 criocoOHOCTH MCHOIB30BATH MTPUOOpPETaeMble IPU U3YYEHUHN OUOJIOTUH 3HAHUS U YMEHUS
IpU pelieHuH NpoOJeM, CBI3aHHBIX C PALMOHAIBHBIM IMPHPOJIONONIE30BAaHIEM (COOIIOACHNE TPAaBUII
IIOBE/ICHUS B IIPUPOJIE, HAIIPABJICHHBIX HA COXPAaHEHUE PABHOBECHSI B JKOCHUCTEMAX, OXpaHy BHUOB,
IKOcHcTeM, OMocdepsl);

JIP 7.5 akTUBHOE HENMpUATHE ICHCTBUN, MPUHOCIIIMX BPEI OKPYKAIOIIECH MPUPOIHOU cpee,
yYMEHUE IPOrHO3UPOBaTh HEOJIAroNpHATHBIE 3KOJIOIMUYECKHE IIOCIEINCTBUS MPEANPUHUMAEMbIX
JEUCTBUHM U MPEOTBpAIATh HX;

JIP 7.6 Hanmuuue pa3BUTOTO HKOJIOTUYECKOTO MBINUICHUS, SKOJIOTUYECKOH KYJIbTYpbI, OIbITA
JESITEIbHOCTH 3KOJOTUYECKON HaIlPaBJIEHHOCTH, YMEHUsI PyKOBOJICTBOBATHCS UMHU B I103HABATEIbHOM,
KOMMYHHMKaTUBHOM U COLIMAJIbHOM IMPaKTUKE, TOTOBHOCTH K yYacTHIO B IIPAKTUYECKON NEATEIbHOCTH
9KOJIOTMYECKON HAIIPaBICHHOCTH;

JIP 8 HeHHOCTH HAYYHOI'0 IIO3HAHMS:

JIP 8.1 chopMUPOBAaHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU M OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HAa JUAJIOre KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTAa B MOJIMUKYJIBTYPHOM MHUDE;

JIP 8.2 coBeplIEHCTBOBAaHME SA3BIKOBOM UM UHUTATEIbCKOM KYyJIbTYpPbl Kak CpeICTBa
B3alMOJICHCTBUS MEXKIY JHOJbMHU U ITO3HAHUS MUPA;

JIP 8.3 monumanue crenu(ukd OMOJIIOTUU KaK HAYKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHHU
PalMOHAIBLHOIO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO IMPEICTaBICHUsI 00 OKpYXarolleM MHpe
KaK O €IMHCTBE IPUPOAbI, YEJIOBEKA U OOILECTBA, B IO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHnH IpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

JIP 8.4 yOexx1€HHOCTh B 3HAUUMOCTH OMOJIOIMHU JUIsl COBPEMEHHON IIMBUIN3ALMU: 00ECIIEUECHU I
HOBOT'O YPOBHS Pa3BUTHUS MEAMLIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHI, CITIOCOOHBIX pelaTh
pecypcHbIe TPoOJIEMbl Pa3BUTHS YEJIOBEUECTBA, MIOMCKA MyTel BbIX0/a U3 INTOOANBHBIX SKOJIOTHYECKUX
npobieM u oOecnedeHMsl nepexofa K YCTOMUMBOMY pPa3BUTHIO, PAallMOHAIBHOMY HCIIOJIb30BaHUIO
MIPUPOHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

JIP 8.5 3anuHTEepeCcOBaHHOCTH B MOJYyYEHUN OMOJOTHYECKUX 3HAHUHN B IIEJISX MOBBIIMICHHS 00IIIeH
KYJIbTYpPbI, €CTECTBEHHO-Hay4YHON I'PaMOTHOCTH, KaK COCTaBHOM yacTH (pyHKIMOHAJIBHON IPaMOTHOCTH
o0yyaromuxcs, GopMUPYEMOii TPH N3y4eHUH OMOIOTHH;

JIP 8.6 moHMMaHuE CYIIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaXx,
CMOCOOHOCTH MCHOJBb30BATh MOJIy4YaeMble 3HAHUS Ul aHAM3a U OOBSCHEHUS SIBJICHUN OKPYXKAroOIEero
MHUpa U MPOUCXOIALIMX B HEM M3MEHEHUH, yMEHHE JienaTh 0OOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB M UMEIOIIMXCS IaHHBIX C LIEJIBI0 MOJIYy4YEHUs JOCTOBEPHBIX BBIBOJIOB;

JIP 8.7 cnocoOGHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS AJIs pelleHus
po0JieM B peasibHBIX KU3HEHHBIX CUTYalHsIX;

JIP 8.8 oco3HaHME LIEHHOCTH HAay4YHOH JAESTENbHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOCKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

JIP 8.9 TOTOBHOCTH M CHOCOOHOCTH K HEMpPEPHIBHOMY OOpa30BaHUIO U caMOOOpa30BaHUIO, K
aKTUBHOMY MOJYYEHHIO HOBBIX 3HaHUI 110 OMOJIOTMH B COOTBETCTBUH € )KU3HEHHBIMH MOTPEOHOCTAMH.

B mporecce nOCTHXXKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS OOYYarOIIMMUCS MPOTPAMMBI
cpeaHero obmero obpa3oBaHHs y OOYYAIONIIUMXCS COBEPUICHCTBYETCS 3MOIMOHAIBHBIA HMHTEIUIEKT,
Iperoararouii copMUpOBaHHOCTE:
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CaMOCO3HaHUs, BKJIIOYAIOMIETO CIIOCOOHOCTh TOHMUMATh CBOE JMOIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHNUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCThH 32
CBOE IMOBEIEHUE, CIIOCOOHOCTh AaJaNTHPOBATHCS K OMOIMOHAIBHBIM HM3MEHEHUSM U TPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTPEMIIEHHE K JOCTIKEHHIO IIETTH M YCIeXy, ONTHUMU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

OMIATUHW, BKJIIOYAIONICH CIIOCOOHOCTh IMOHMMAaTh AMOIMOHAIBHOE COCTOSHHE JIPYTHX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHHH KOMMYHHUKAIHH, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKHBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAMBATh OTHOILICHHUS C JIPYTUMHU
JIOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yibTaThl OCBOEHUS YydyeOHoro mnpeamera «buojorus» BKIHOYAIOT:
3HayuMble  JUIs  (OPMHUPOBAaHUS  MHMPOBO33PEHHMS  OOYYalOLMXCA  MEKIUCLUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAayYyHble MOHATHUS, OTPAKAIOUIME LEJIOCTHOCTh HAY4YHOH KapTHUHBI MHpa U
cnienn(UKy METO/I0B IIO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHsl, SBJICHHE,
mporecc, cucreMa, Hay4yHbId (akT, MPUHLUI, THUIO0Te3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHus,
uccieoBaHue, HaOII0AEHUE, U3MEPEHNE, IKCIIEPUMEHT U JIPYrHe); YHUBEpCAJIbHbIE yueOHbIe AeHCTBUS
(mo3HaBaTenbHbBlE,  KOMMYHUKATHBHbBIE,  pEryJATHBHbIE),  oOecreuyuBaroniye  (popmupoBaHUe
(GYHKIMOHATBPHOH TPAMOTHOCTH ¥ CONUAIBHOW KOMIETCHIMH OOYYaloImUXCs; CIIOCOOHOCTB
00yJaroImuxcss HUCIOJIb30BATh OCBOCHHBIE MEXKIUCIHMIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
YHUBeEpCaJbHbIC YUeOHbIE ICHCTBHS B IO3HABATEIBHOM U COLMAILHON IPAKTUKE.

B pesynbTare n3ydyeHus 6MOJIOIUU Ha YPOBHE cpesiHero olmiero oopa3zoBaHus y o0y4aromerocs
Oyaytr chopMUpOBaHbI I[O3HABaTeNbHbIE YHUBEpCAJIbHbIE Yy4yeOHble IeMCTBUSA, KOMMYHUKAaTHBHBIE
YHUBEpCaJbHbIE yueOHble JAEHUCTBUS, PETYISATHBHbIE YHUBEpCAJbHbIC yueOHble AEHCTBUS, COBMECTHAs
JESATENbHOCTb.

MertanpeameTHble pe3yabTaTbl OCBOEHHUS MMPOTPAMMBI CPEIHETO OOIIEro 00pa30BaHUs TOJIAKHBI
OTpaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a30Bble JJOTHYECKHE € CTBHSL:

CaMOCTOSITENIbHO ~ (hOpMyNnUpoOBaTh M aKTyaJu3upoBaTh IpoOiieMy, paccMaTpuBarh €
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHWU 3HAHUM MPHUEMBI JIOTMUECKOTO MBILIUIEHUS (aHanM3a, CUHTE3a,
CpaBHEHUS, Kiaccu(uKaluu, 0000IIeHNs), PACKPBIBATh CMBICI OMOJIOTUYECKUX MOHATUHN (BBIAEIATH UX
XapaKkTepHble MPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTMMH MTOHATHSIMH);

OTIpEeAeNATh LeNU JIeATENbHOCTH, 3aJ]aBasi apaMeTpbl U KPUTEPUH UX JOCTHKEHUSI, COOTHOCUTh
Pe3yNbTaThl JESATENLHOCTH C TOCTABIEHHBIMU LENSIMH;

MCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAaKTOB U SIBJICHUM KUBOUW MPUPOIBL;

CTPOUTH JIOTMUYECKHE PACCYXKICHHs (MHAYKTHUBHBIC, JI€AYKTUBHBIC, 0 AHAJIOTUH), BBIIBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B pacCMaTpUBAEMbIX SBIECHUSAX, (HOPMYyIHUpPOBATh BBIBOJBI H
3aKJIFOUYEHNS;
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NPUMEHSTh CXEMHO-MOJIENIbHbIE CpEACTBA Ui TMPEICTaBICHMSI CYIIECTBEHHBIX CBsI3eM U
OTHOIIEHUH B U3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKXke IPOTUBOPEUUH pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAaH PEHICHUS MPOOJIEeMBbl ¢ YYETOM aHajIM3a MMEIOIIMXCS MaTepUaTbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIILHOCTD, OI[CHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM, OIECHUBATH
PHUCKU MOCIEACTBUIA NESTENbHOCTH;

KOOPJAMHHUPOBAaTh W  BBIIOJHATH pabOTy B YCIOBUSIX peajbHOro, BHUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX TPOo0IieM;

2) 6a30BbIe HCCIET0BATEIbLCKHE IEHCTBHS:

BJIAJICTh HAaBbIKAMH Y4E€OHO-HCCIEIOBATEIbCKOH M TPOEKTHOM JEATETBHOCTH, HABBIKAMU
paspernieHus mpoodeM, CiocOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOMCKY METOAOB PELICHHS
MPAKTUYECKHX 337124, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

UCIIONIb30BAaTh Pa3lMYHbIC BHJBI JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETAINH, TPeoOpPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYallUAX, B TOM YHCIE MPU CO3aHUU
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIH THI MBIIUICHUS, BJIaJeTh HAYYHOW TEPMHUHOJOTHEH, KIIIOUEBBHIMHU
MOHATHSIMH U METOJIaMU;

CTaBUTh W (OPMYIMPOBAaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HECHHBIX CUTYAIIHIX;

BBISBJISITh IPUYHHHO-CIICACTBCHHBIE CBSI3U M aKTYAIIM3UPOBATH 3a7a4y, BBIIBUTATh TUIIOTE3Y €€
peleHus, HaXOIUTh apryMEHTHl UL JOKa3aTelbCTBA CBOMX YTBEP)KICHHHU, 3a/laBaTh MapaMeTphl U
KPUTEPUU PELICHUS;

AHAIM3UPOBAThH MOJyYEHHBIC B XOJ€ PEHICHUS 33Jaud Pe3yJbTaThl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1I€JICHANPABICHHBI TOUCK IEPEeHOCa CPEeACTB M CHOCOOOB JEHWCTBUSA B
PO eCCUOHABHYIO CPENy;

YMETb [IEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE UJICH, MIPEANIaraTh OpUTHHABHBIE MTOAXOAbl U PEIICHUS, CTABUTH MPOOIEMBI U
3aJ1a4d, JOIMYCKAIOINe albTePHATUBHBIEC PEIICHNUS;

3) padora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3NUYHBIX UCTOYHUKAX WH(pOpMAIUU (TEKCTE y4eOHOTo OCOOUsI, Hay4HO-
MOMYJISIPHOM JTUTEpaType, OMOIOrMUECKUX CIIOBApsIX U CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JIaHHBIX, B
WuTepHeTe), aHATM3UPOBATh MH(POPMAITUIO PA3IMYHBIX BHJIOB M (OPM TPEICTABICHUS, KPUTHICCKU
OLIEHUBATD €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynHpoBaTh 3ampoChl W TMPUMEHATh pa3IUYHbIE METOABl TIPU TIOMCKE H OTOOpe
Oounosornueckoi nHGopMaIuu, HeoOXOAMMOM JIJIs1 BBITIOTHEHUS YIeOHBIX 3a7a4;

npuoOpeTaTh OMBIT  UCHONB30BaHUS  MHQPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHA,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMANIbHYIO ()OPMY MPECTaBICHUs OMOIOTHYECKON HH(OpMAIIUN
(cxembl, TpaduKH, TUArpamMMbl, TAOIHIIBI, PUCYHKH U IPYTOe);
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UCIONb30BaTh HAy4HBI S3bIK B KauecTBE CpEeACTBAa Ipu paboTe ¢ OHOIOrHYecKOn
uHpopMaLKe: IPUMEHITh XUMUUYECKUE, (PU3NUeCKre U MaTEMATUYECKUE 3HAKU U CUMBOJIBI, (JOPMYJIBI,
ab0peBuaTypy, HOMEHKJIATYpY, UCIOIB30BaTh U MPEOOPA3OBBIBATH 3HAKOBO-CHUMBOJIMYECKHUE CPEICTBA
HarJIsJHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAHUS U 3alIMTHI MH(pOpMAIK, HHPOPMALMOHHON 0e30macHOCTH
JUYHOCTH.

OgBy1ajeHne yHMBepPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMMU:

1) oO1ienue:

OCYILECTBIIATh KOMMYHHUKAILMU BO Bcex cdepax >KU3HM, aKTUBHO y4yacTBOBaTh B JMAJIOre WIIU
JUCKYCCUM IO CYIIECTBY 0OCYyKIaeMoil TeMbl (yMEHHE 3a/aBaTh BONPOCHI, BBICKA3bIBATh CYXKACHUS
OTHOCHUTEJILHO BBIINOJIHEHUS NPEUIaracMoi 3a/1auy, yYUThIBATh UHTEPECH] U COITIACOBAHHOCTH MO3ULIUI
JPYTUX YYaCTHUKOB TUAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHHMS KOH(MJIMKTHBIX CHUTYallMid, yMETh CMSr4aTb KOH(DIMKTBI M BECTH
IIEPETOBOPBL;

BJIAJICTh PA3IMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOACHCTBUS, TOHUMATh HAaMEpPEHHs JAPYIUX
JHOEH, IPOSBIIATh YBOKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH popme popmynupoBaTh
CBOM BO3PaXKCHMUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUs C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/CTB;

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHMMATh W UCHOJb30BaTh INPEUMYIIECTBA KOMAHJIHOM M HWHAMBUAYAJIbHOH padoOThl INpHU
peneHnn OMOJIOTHYECKOW MPOoOIeMbl, 0O00CHOBBIBATh HEOOXOJMMOCTh MPUMEHEHUS TPYIIIOBBIX (HOpPM
B3alMOJICHCTBUS NPU peLICHUH yueOHO 3a1auu;

BbIOMpPATh TEMaTHKy M METOJbl COBMECTHBIX JAEHCTBUM C y4€TOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOMN JIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH IEHUCTBUS 110
€€ JOCTHKEHUIO: COCTaBIATh IUIAH JEWCTBUM, PAcCHpeNessaTh POJU C Y4ETOM MHEHHH YYacTHHUKOB,
00CyXXIaTh pe3y/lbTaThl COBMECTHON padOThI;

OILICHMBAaTh KAayeCTBO CBOETO BKJa/Ja M KaXJIOTO Y4YacTHHKA KOMaHIbl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HJAEH C MO3ULUU HOBM3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPAaTErMUECKOE IMOBEACHHUE B PA3NIMUYHBIX CUTYallUsAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OsgiajeHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranusanms:

MCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBIABIICHUS MPOOJIEM U UX PEIIECHUs B KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IEJEeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M TIOCTyNKax IO OTHOUIEHWIO K YWBOW MPHUPOJAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKAIOIIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATH MTO3HABATENbHYIO J€SITEIbHOCTb, BBIABIATH MPOOIEMbI, CTABUTh
1 GOpMYIHPOBaTh COOCTBEHHBIE 33/1a41 B 00pa30BaTENIbHON AEATEIBHOCTH U )KU3HEHHBIX CUTYallUAX;

CaMOCTOSITENIbHO COCTaBJIATh IJIaH pEIIeHUs] MPOoOJIeMbl € YYETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEANOUTEHUII;
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JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIMpsATh paMKH Y4eOHOTO IIpeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO INIHPOKOM SPYIUIMH B PA3HBIX OOJIACTSIX
3HaHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIH YPOBEHb

2) CAaMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTYyalUsiM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJITATOB LIECIISIM;

BJIAJICTh HaBbIKAMM IO3HABATEJILHOM pe(EeKCUM Kak OCO3HAHUS COBEpLIAEMBIX ACHCTBUM U
MBICIMTENIBHBIX MPOLECCOB, UX PE3yJIbTATOB W OCHOBAHUM, MCIOJIB30BAaTh NMPHEMbI pe(rIeKcuu s
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLEHUS 110 UX CHUIKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTATOB IEATEIbHOCTH;

3) npuHATHA ce0st U APYrUX:

OpUHUMATh ce0sl, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPABO JPYTUX Ha OIMIUOKY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C ITO3ULMU APYrOro 4eI0BeKa.
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INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHMS COJEpX)aHMUA ydeOHOro mpenmera «buonorus» Ha
yriyOJICHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecredyeHre MpopuiIbHOTO 00ydYeHUsT 00ydYaromuxcs
ouonorun. OHM BKITIOYAIOT: crieruuieckue A OMOJOTUU HayyHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JNEHCTBUI MO OCBOCHHIO, MHTEPIpETAlMK U MPEoOpPa30BaHUIO 3HAHUM, BUJABI ACSITEIHLHOCTU IO
MOJIyYEHUIO HOBBIX 3HAHUI M WX NPHUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX, a TAKK€ B PEaJbHBIX
YKU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3yapTaTsl IPEICTaBICHbI 32 IEPUO U3YUCHHUS.

[IpenmeTHbIE pE3yJIbTAThI OCBOEHUS y4eOHOTO npeaMera «buonorus»
JIOJIKHBI OTPAXKATh:

[P 1 copMupOBaHHOCTH 3HAHWUN O MECTE W POJU OMOJOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B IO3HAHUM 3aKOHOB MPHUPOJBI U
pelieHny IpobieM palMoOHAIBFHOTO MPUPOAOIOIBL30BaHUA, O BKIAJAE POCCUNCKUX U 3apyOeKHBIX
YUEHBIX B Pa3BUTHE OMOJIOTUU;

I[P 2 BmameHue cucTeMOil  OMONOTMYECKMX  3HAHHM, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIAralolue OWOJIOrMYECKUe TEPMUHBI U TOHATUA (KU3Hb, KIETKA, OpIraHU3M,
MeTa0oJIM3M, TOMEOCTa3, CaMOpPETyJSIHs, CaMOBOCIIPOW3BEIEHHE,  HACIEJACTBEHHOCTD,
U3MEHYUBOCTb, POCT W pa3BUTHE), Ouosormyeckue Teopuu (kierounas teopus T. llIBaHHa,
M. llneiinena, P. BupxoBa, xpomocomHass Teopus HacieAcTBeHHOCTH T.Moprana), yueHus
(H.W. BaBunoBa — 0 neHTpax MHOrooOpasusi U MPOUCXO0KIEHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI
(emmHOOOpa3usi MOTOMKOB IMEPBOTO IMOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT, HEe3aBUCHMOIO
HacienoBanuss ['. Menpens, TrOMOJIOTMYECKUX PSAJOB B  HACIEACTBEHHOM HM3MEHUYMBOCTH
H.W. BaBuiioBa), npuHIUIIEI (KOMILIEMEHTAPHOCTH );

[IP 3 BnageHMe OCHOBHBIMM METOJAAMHM HAy4YHOI'O TIO3HAHUSA, WCIOJIb3YyEMbBIX B
OMOJIOTMYECKUX MCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMHCAaHHWE, HW3MEpPEHue, HaOII0CHuE,
HKCIEPUMEHT);

[IP 4 ymeHue BBIENATH CYILIECTBEHHBbIE NPU3HAKU: BHUPYCOB, KIETOK IPOKApUOT U
9YKapuoOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpraHM3MOB, B TOM 4HCJe OakTepuil, rpuOoB,
pPacTeHHH, KUBOTHBIX M YE€JIOBEKA, CTPOCHUs OPTaHOB U CHCTEM OpPraHOB PACTEHMM, )KUBOTHBIX,
4eJI0BEKA, ITPOLECCOB )KU3HEACSITEIbHOCTH, IPOTEKAIOIINX B OPraHU3Max PACTEHUH, )KUBOTHBIX U
4eJ0BeKa, OMOJIOrMYEeCKHX MPOIEccOB: 0OMeHa BelecTB (MeTabosin3M), IpEeBpalleHus SHEPruH,
Opo>keHHsl, aBTOTPO(HOrO0 W TeTepOTPO(PHOro THUIOB MHUTAHMS, (POTOCHMHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, raMeTOreHe3a, SMOPHUOTreHe3a, NOCTAIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHHUS,
WHAVBUAYAJIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJECHCTBUS T€HOB, IEeTEpO3ucCa,
HCKYCCTBEHHOI'0 0TOOpa;

I[IP 5 ymeHme ycraHaBiIMBaTh B3aWMOCBSI3M MEXAY OpPraHOMJIAMH KIETKM U HX
(GYHKLIMAMH, CTPOCHHEM KJIIETOK pa3HbIX TKaHeH M uX (QYHKIUSAMHM, MEXIYy OpraHamMu H
CHCTeMaMH OpPTraHOB y PAacTEHUH, )KMBOTHBIX M YEJIOBEKa W UX (DYHKIMAMHU, MEXIY CHUCTEMaMU
OpraHoB M MX (DYHKIMSIMH, MEXIY dTanmaMd oOMEHa BEIIECTB, dTalaMH KJIETOYHOIO IUKJIA U
KU3HEHHBIX IIMKJIOB OPraHU3MOB, JTalaMd 5SMOPHOHAIBHOIO pPAa3BUTUS, TEHOTUIIOM U
denoTunom, peHoTunoM u GpakTopaMu cpebl 0OUTaAHMUS;

I[IP 6 ymeHue BBISBISATH OTJIWYUTEIbHBIE NpPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,

I[IP 7 ymeHWe WCHIONB30BaTh COOTBETCTBYIOIIWE AapPTyMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJOTHI0O U  CHUMBOJHMKY JJIs  JIOKa3aTeabCTBAa  POJCTBA  OPraHU3MOB  Pa3HBIX
CUCTEMATUUYECKUX TPYIIIL;
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[1P8 ymenue pemiatb OMOJIOrMYECKUE 3a/1a4M, BBISIBIATH MPUYHMHHO-CIIEICTBEHHBIE CBS3U
MEXy UCCIIEYEeMbIMH OMOIOTHYECKUMH MPOLIECCAMHU U SIBJICHUSMH, JIEJIaTh BBIBOJBI M IPOTHO3BI
Ha OCHOBAHMHU MOJY4YEHHBIX PE3YJIbTATOB;

[1P9 ymeHue BBINONHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOTHI, COOMIOIATh MpaBHIia
npu paboTe ¢ yueOHBIM U JTA0OpATOPHBIM 000PYAOBAHUEM;

[IP10 ymeHue BBIABUTATh T'MIIOTE3bI, IPOBEPATh MX SKCIEPUMEHTAJIbHBIMU CPEIICTBAMU,
dbopMynupys 1eib UCCaeI0BaHus, aHAIM3UPOBATh IMOJYYEHHbIE PE3YNbTAThl U JIEJIaTh BBIBO/IBI,

ITP11 ymeHue ydacTBoBaTh B y4eOHO-UCCIEA0BATEIBCKON paboTe M0 OMOJIOTHH, SKOJIOTHH
U MeIMIIMHEe, TPOBOAUMOI Ha 0a3e HIKOJIbHBIX HAy4YHBIX OOIECTB, U MyOJIMYHO MPEICTABIATH
MOJIyYECHHBIE PE3YJIbTAaThl HA YUEHUUECKUX KOH(DEPEHIHIX;

[1P12 ymeHue OLEHUBATh 3TUYECKUE ACTIEKTHI COBPEMEHHBIX HCCIEIOBAaHHHA B 00JIACTH
OuoIOoruM M MeIUUMHBI (KJIOHHPOBAHHWE, HCKYCCTBEHHOE OILJIOJOTBOPEHME, HAIPABICHHOE
M3MEHEHUE TeHOMa U CO3JjaHHE TPAHCTEHHBIX OPraHU3MOB);

[IP13 ymeHHe OCYHIECTBIATh OCO3HAHHBIA BBIOOp Oyayiieil mpodeccruoHanbHON
NESTENIbHOCTH B 00JIaCTH OHOJIOTUH, MEAMIIMHBI, OMOTEXHOJOTMH, BETEPUHAPUU, CEIHCKOTO
XO035CTBa, MUIIEBON MPOMBIIUICHHOCTH, YIIIyONATh MO3HABATENIbHBIN HHTEPEC, HAIPaBJICHHBIH
HAa OCO3HAaHHBIM BBIOOP COOTBETCTBYIOIIEH TMpodeccud W MPOJOIKEHHE OHOIOTHYECKOTro
00pa3oBaHus B OpraHU3aIMAIX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

[1P14 chopMupOBaHHOCTH 3HAHUI O MECTE€ M PO OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (DOpMUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHUHU
3aKOHOB TPHPOJIBI M PEIICHUH SKOJIOTUYECKHX IMPOOJIEM YEIOBEYECTBAa, a TAKXKE B PEIICHUHU
BOIPOCOB PAIlMOHAIILHOTO MPUPOIONOIb30BAHUS, U B (POPMUPOBAHUU [[EHHOCTHOTO OTHOIIIECHUS K
npupoje, OOIIECTBY, YEIOBEKY, O BKIAJE POCCHMCKMX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

[IP15 ymenue BianeTh cUCTEMOW OWOJIOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET
ONpeNielieHusT M TIOHUMAHUE CYIIHOCTH OCHOBOIIOJIATalOIIMX OWOJOTHYECKUX TEPMHUHOB H
NMoHATUN (BUI, DKOCHUCTeMa, Ouocdepa), OHOJIOTHUYECKHUE TEOpUHU (SBOIIOIUOHHAS TEOPHS
Y. apBuHa, cuHTeTHdeckass Teopusi sBomtonuu), yuyeHus (A.H.CesepuoBa — o nyrax u
HarnpaBieHusix o9Bomonuu, B.U. Bepuamckoro — o Owuocdepe), 3akoHbI (TEHETHYECKOTO
paBHoBecust JI. Xapnu u B. BaitaOepra, 3aponeimeBoro cxonacrtBa K.M. bapa), mnpasuia
(MuaumyMa FO. JIubuxa, sK010ru4ecKkoi nmupamMusl SHEPTUN), TUNoTe3bl (runoresza «mupa PHK»
V. T'un6epra);

[IP16 ymenue BianeTp OCHOBHBIMM METOJAaMH HAY4YHOI'O IIO3HAHUS, UCIOJB3YEMBIMU B
OMOJIOTHYECKUX HUCCIIEOBAaHUAX JKUBBIX OOBEKTOB U 3KOCHCTEM (ONHUCAHHE, HU3MEpEHHe,
HaOJII0/IeHUE, HKCIEPUMEHT), CII0OCOOAMU BBISBICHHUS M OLIEHKH aHTPONOI€HHBIX M3MEHEHUH B
PUPOJIE;

[1P17 ymeHue BBIAENATH CYIIECTBEHHbIE MPU3HAKU: BUJOB, OMOT€OII€HO30B, SKOCUCTEM U
O6uocheppl, CTaOMIM3UPYIOUIETO, JBMXKYLIETO M Pa3pbIBAIOIIErO €CTECTBEHHOTO O0TOOpa,
JIONATPUYECKOTO U CUMITaTPUUYECKOT0 BU000pa30BaHUs, BIAMSHUS IBIOXKYILIUX CHII HBOJIOLUHU
Ha TeHO(OH MOMYJSAIHMH, MPUCIIOCOOICHHOCTH OPraHM3MOB K Cpele OOMTaHus, 4epeloBaHUs
HaIpaBJICHUH 3BOJIOLMH, KPYTOBOPOTA BELIECTB M MIOTOKA SHEPTUU B IKOCUCTEMAX;

IIP18 ymeHue ycTaHaBIMBaTh B3aMMOCBSA3M MEXKAY IPOLECCAMH JBOJIIOLMH, JBUKYIIMMU
CHWJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAaMH Pa3IHYHbIX AKOCHCTEM M IMPHUCHOCOOJIECHUSMU K HHUM
OpraHU3MOB;
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[TP19 ymeHue BBISBIATH OTIMUUTEIBHBIC TIPU3HAKH JKUBBIX CHUCTEM, IIPHCIIOCOOIEHHOCTD
BUJIOB K CpeJie OOUTaHUsI, A0MOTUYECKUX U OMOTUIECKHX KOMIIOHEHTOB YKOCHCTEM, B3aUMOCBSI3eH
OpPTaHU3MOB B COOOIIECTBaX, aHTPOTIOTCHHBIX M3MEHEHHU B YKOCUCTEMAaX CBOCH MECTHOCTH;

I[TP20 yMmeHHMe WCHOJB30BaTh COOTBETCTBYIONINE ApPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO W CHMBOJIMKY JUIsl  JIOKa3aTeJIbCTBA  POJCTBA  OPraHU3MOB  Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBS3H OPraHU3MOB U Cpe/ibl OOUTAaHUS, €IMHCTBA YEJIOBEUECKUX
pac, HEOOXOJUMOCTH COXpPaHEHUsS MHOroodpasus BHUIOB U DKOCHCTEM KakK YCJIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

[1P21 ymeHue pemath OMOJIOrHYECKHUE 334U, BBISBISTH PUUUMHHO-CIICICTBEHHBIE CBSI3U
MEXKTy UCCIIEAyEeMbIMI OMOJIOTMUECKUMU MTPOLIECCAMU U SIBICHUSMHU, JI€1aTh BHIBOABI U TIPOTHO3HI
Ha OCHOBaHUU MOJIYYEHHBIX PE3yJIbTATOB;

[TP22 ymeHue BBITIONHATH JTAOOPATOPHBIE U MPaKTHYeCKHe paboThl, COONMIOAATh MpaBHIIa
npu paboTe ¢ yueOHBIM U JTA00pATOPHBIM 000PYAOBAHUEM;

[1P23 ymeHue BBIABUTaTh TMIIOTE3bI, MIPOBEPSATh MX AKCIIEPUMEHTAIBLHBIMU CPEJICTBAMU,
dbopMynupys 1eb UCCIeI0BaHus, aHATM3UPOBATD MMOJIYYCHHBIE PE3YNIbTAThI U JeNIaTh BBIBOIBI;

[1P24 ymenue yyacTBOBaTh B y4€OHO-UCCIEIOBATENBCKON paboTe MO OMOJIOTHH, SKOJIOTUU
U MeAUIIMHEe, TPOBOAMMOI Ha 0a3e HIKOJIBHBIX HAayYHBIX OOILIECTB, U MyOJUYHO MPEACTABIAThH
MOJTyYEHHBIC PE3YJIbTAThI HA YICHHYESCKUX KOHPEPCHITUSX;

[1P25 ymMmeHue olLieHUMBaTh TUIIOTE3bl U TEOPUU O IMPOUCXOKICHUM KHU3HHU, YEIIOBEKa U
YeIIOBEYECKUX pac, O MPHYMHAX, IOCICIACTBUSX M CIIOCO0AX MPEAOTBPAIICHUS TIIO0ATBHBIX
W3MEHEHUH B buocdepe;

[IP26 ymeHHe OCYHIECTBISATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuoHanbHON
NESTENIbHOCTH B o0nacTh  OWOJIOTUH, OSKOJOTHHM, IPUPOJONOIL30BAHUSA, MEAHIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPUH, CEIbCKOTO X03SCTBA, MUILEBOM MPOMBIIUIEHHOCTH,
yrayOsiTh MMO3HABATENbHBIA MHTEPEC, HAMIPABICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH
npodeccun W TPOAODKEHHWE OHOJOrMYecKOro o00pa3oBaHUs B OpraHU3alUsAX CPEIHEro
MPO(ECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

Pe3yabTaThl BHINOJTHEHUS] HHAUBHYAJIbHOIO MPOEKTA J0JIKHbI 0TPAKATH:

c(hOpMUPOBAHHOCTD HaBBIKOB KOMMYHUKATHBHOM, y4e0HO-UCCIIeI0BATEIhCKON
JESATEIIBHOCTH, KPUTHYECKOTO MBILIUICHHUS;

CIOCOOHOCTh K WHHOBAllMOHHOM, AaHAJMTUYECKOH, TBOPYECKOH, WHTEIUIEKTYaIbHON
JESTEIIBHOCTH;

C(OPMHPOBAHHOCTh HABBIKOB IPOEKTHOW JEATEIBHOCTH, a TaKXe CaMOCTOSTEIbHOIO
NPUMEHEHUs MPUOOPETEHHBIX 3HAHUN U CHOCOOOB AEMCTBHI NpU pEelICHUHM pa3IUYHbIX 3a/ad,
MCIIOJIb3YS 3HAHUS OJTHOTO UJIM HECKOJIBKUX YYEOHBIX MPEIMETOB WIIM IPEIMETHBIX 00J1acTel;

CIIOCOOHOCTh TOCTAaHOBKM 1€MW U (OPMYJIMPOBAHUS THUIOTE3bl HUCCIIEJOBAHMUS,
IUIAaHUpOBaHUsT ~ paboThl, oTOOpa W  MHTEpOpeTanuud  HeoOxoauMmo  uH(pOpManuy,
CTPYKTYPUPOBAHUSI apryMEHTAIlMH PE3y/IbTaTOB MCCIIEJAOBAaHHUS HAa OCHOBE COOpPAHHBIX IAHHBIX,
[IPE3EHTALUN PE3YIBTATOB.
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4. TEMATHYECKOE INTAHUPOBAHUE

Ne [IporpammHuoe conepxkanue, Tema 3aHsATUA
.1

Komunue
CTBO
JacoB

B ToM uncie

yP

I13

Cp

[Ipeamernsie (IIP) um nuyHOCTHBIE
(JIP) pe3ynbTaThl

1 kype, 1 cemecTp

Tema 1. Brnosnorus kak Hayka
Copnep:xanne: CoBpeMeHHast OHONIOTrUs — KOMIUIEKCHast Hayka. Kpatkas ucropus passurtus 6uosnoruu. bruonorunueckue
HayKH H H3y4aeMble UMH IpoOieMbl. DyHnaMeHTaldbHble, NPHKIANHBIC M IIOHCKOBBIE HAyYHBIE HCCIIEIOBAHHSA B
6uonoruu.
3HavyeHne OGHOIOrHU B (POPMUPOBAHIU COBPEMEHHON €CTECTBEHHO-HAYYHOI KapTHHBI Mupa. [Ipodeccun, cBsi3aHHbIE C
Ouonorueii. 3HadeHne OMONOTMM B NPAKTUYECKOH JEATENBHOCTH 4YeNOBEKAa: MEAHMIMHE, CEIbCKOM XO3SHCTBE,
MIPOMBIIUICHHOCTH, OXPaHE IPUPOJIbL.

1. | buosorus Kkak KOMIIEKCHast HayKa U KaK 4YacTh COBPEMEHHOI'0 O0IIeCTBa.
HNucTpykTax. BXoIHON KOHTPOJIb

I1P1
JIP 2.1, JIP 8.1- 8.6, JIP 8.8-8.9

Tema 2. JKuBble cHCTEMBI H HX H3y4YCHUEC

Copnep:xanme: JKuBble cHCTEMBI Kak IpeAMeT n3ydeHust Ononaoruu. CBOHCTBA )KUBBIX CHCTEM: SHHCTBO XHMHIECKOTO
COCTaBa, AUCKPETHOCTb U LETOCTHOCTD, CIIOXKHOCTh U YIOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBHITOCTh, CAMOOPraHU3ALNS,
CaMOBOCIIPOM3BEAEHHE, PA3APAKUMOCTb, U3MEHUMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHW3aIMy JKUBBIX CHCTEM: MOJEKYJSPHBIM, KICTOYHBIH, TKaHEBHIH, OpPraHW3MEHHBIH, MOIMYJISIHOHHO-
BH/IOBOH, JKOCHCTEMHBIN (OHoreoneHoTnueckuii), 6uochepusiit. [Ipomeccsl, MPOUCXOMSIIINE B IKUBBIX CHCTEMaX.
OcHOBHBIE IPH3HAKHU XUBOTO. JKN3HE Kak (opMa cymecTBoBaHUS MaTepuu. Hayky, n3ydaromye )XUBbIE CHCTEMBl Ha
Pa3HBIX YPOBHSIX OPTaHU3AIHH.

M3yuenue xuBbIX cucteM. MeTosl Ouonornyeckoi Hayku. Habnronenue, u3sMepeHue, SKCIepuMEHT, CUCTEMaTH3allus,
MeraaHanu3. [loHsTHe o 3aBUCUMON M He3aBUCHMOHM mnepeMmeHHoOW. IlnmanumpoBanue skcnepumenTa. IlocTaHoBKa M
nposepka runores. HymneBas rumoresa. [Tonstae BEIOOPKH M €€ HOCTOBEPHOCTh. Pa30poc B OHOIOTHYECKHX JaHHBIX.
OLeHKa JOCTOBEPHOCTH IOMYYCHHBIX pe3ynabTaToB. [IpHUMHBI HMCKaXKeHHs pPe3ylbTaToOB OSKclepuMeHTa. [loHsartue
CTaTHCTHYECKOTO TecTa

1. ‘ JKuBbIe CUCTEMEBI U X CBOMCTBA. YPOBHI/I OpraHuisalniu KUBOIO

TIP1, ITP6; JIP 4.1 — 4.3, JIP 8- 8.9

Tema 3. Buosiorust Kjierku

Conep:xanne: Kietka — CTpyKTypHO-()YHKIMOHANIbHAS CIMHUIA SKMBOro. Vcropusi OTKphITHS KieTKH. PaGoTs
P.T'yka, A.JleBenryka. Kunerounas teopus (T.llBann, M. lnerinen, P.BupxoB). OCHOBHbIE MONOXKEHUS
COBPEMEHHOM KJIETOYHOH TEOPUH.

MeToabl MOJNEKYIIPHOW M KJICTOYHOI OMOJIOTMH: MHUKPOCKOMHS, Xpomarorpadus, 31eKTpodopes, METO[ MEUYEHBIX

aToMOB, AuddepeHnuanbHOe NeHTPU(YrUpOBaHUE, KyTbTHBHPOBAHHE KIETOK. DIEKTPOHHAS MUKPOCKOIIHS

2. | Knerounas Teopus

N

[1P2-I1P3, ITP6, JIP 4

Tema 4. Xumnueckasi Opranu3anus KJIeTKH

Copnepsxanne: XUMHUUYECKHH COCTaB KIETKH. Makpo-, MHKpO- M YJIbTPaMHMKpOdJeMeHTh. Boma m e€ ponb Kak
pacTBOpUTENs, peareHTa, yJyacTue B CTPYKTYPHPOBAaHMHU KIICTKH, TCIIOPETYIAInU. MUHepanbHble BellecTBa KICTKH,
ux Ouosorunyeckas POJIb. Ponp KaTHOHOB ¥ aHHOHOB B KJIETKE.
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OpraHnyeckue BelecTBa KiIeTkH. bronornyeckue nonumepsl. benkn. AMHHOKHCIOTHBIA cocTaB OenkoB. CTPYKTYpEI
6enkoBoll Mosekynsl. IlepBuuHas cTpykTypa Oeika, NENTHAHAs CBs3b. BTopuyHas, TpeTuuHas, 4eTBEpPTHYHAs
cTpykTypsl. JleHaTyparus. CBoiicTBa 6enkoB. Knaccuukanus 6enxos. brnonornyeckue GyHKIuM GEIKOB.

VYrneBoasl. MoHOcaxapuapl, AUCAXapHIbl, OJIMrOcaxapujabl W momucaxapuzasl. OOwmuil miaH CTpOoeHUs U (QU3HKO-
XHMHYECKHE CBOMCTBA yrieBo0B. buonornueckue GyHKUNH YIIeBOIOB.

JIlummper. I'napodunsHO-ruApodo6HbIe cBolicTBa. Kiaccndukanus mumnunos. Tpurmunepuasl, Gpochomumusl, BOCKY,
crepoussl. bruonornueckue GpyHkimy munuaoB. OOIIKe CBOWCTBA OHONIOrHYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTD
K CaMO3aMBIKaHHIO, HOJIYIPOHULIAEMOCTb.

Hyxneunossie xkucnotsl. JIHK u PHK. Ctpoenne HykinenHOBBIX KuCnoT. Hykineotuasl. [IpHHIMI KOMIIEMEHTAPHOCTH.
Ipasuno Yapradda. Ctpykrypa JHK — nBoiiHas cnmpans. MectoHaxoxaenue u Ouonorndeckue ¢ynkuun JTHK.
Bunpst PHK. ®ynkuuu PHK B kitetke.

Ctpoenne Monekynsl AT®. Maxpoospruueckue cBssu B Monekyne AT®. buomormueckue ¢ynxuun ATO.
BoccraHoBieHHbIE IEPEeHOCUHKH, UX (yHKIHHK B KiieTke. CekBenuposanue JJHK.

CtpykTypHast OHONOrHs: OHOXUMHUUYECKUE U OHO(MH3UYECKUE UCCIIEIOBAHMUs COCTAaBa U MPOCTPAHCTBEHHOM CTPYKTYpHI
OHOMOIIEKYIL.

3. XHUMHUYECKUH COCTaB KIIETKH

4, Koncynpranus no temam 2,3,4

N

TIP6,
JIP 5.1 -5.3

Tema 5. Ctpoenne u yHKIHHN KJICTKH-

Copnep:xanme: TUIBI KIETOK: dyKapHOTHYECKass M NpokapHoTHdeckas. CTpyKTYpHO-(YHKIMOHAIBHBIE 00pa30BaHMs
KIIETKH.

Ctpoenue npokapuoTuueckoi kietku. Kierounas crenka 6aktepuii i apxeil. OCOGEHHOCTH CTPOCHUSI reTepoTpobHOI
¥ aBTOTPO(HOH NPOKAPHOTUYECKHUX KICTOK. MeCTO M poIib MPOKApHOT B OHOLCHO3aX.

Ctpoenne U (yHKIIMOHHPOBAHUE dyKapHOTHYECKOH KieTku. [lna3smarmueckas MemOpana (mazmanemma). CTpyKTypa
IJ1a3MaTU4eckoil MeMOpaHbl. TpaHCHOPT BELIECTB 4epe3 IUIa3MAaTHYECKylH0 MeMOpaHy: naccuBHbIA (auddysus,
obneruénnas auddysus), akTHUBHBIA (IEPBUYHBII M BTOPHYHBIA aKTHBHBIM TpaHcropt). IlomynpoHumaemocth
MemOpanbl. Pabora HaTpHii-KaaMeBOro Hacoca. JHIOLUMTO3: MUHOLUTO3, (arounTo3. Dx3o1uro3. KierouHas cTeHka.
CrpykTypa ¥ QyHKIMU KJIIETOYHOM CTEHKH pacTeHUH, TpuOoB.

ITuromnasma. Llutosoms. I{urockener. J[Bmxenne nuroruiasMel. OpraHouas! kiaeTkd. OgHOMeMOpaHHbBIE OpraHOHMIBI
KJeTku: sHpomIazmaruueckas cerb (DI1C), ammapar ['oabpkH, JTU30COMBI, UX CTpoeHue U (yHkuuu. B3anmocsssb
0JTHOMEMOpPaHHBIX OPraHOUA0B KJIeTKU. CTpOeHHE TPpaHyIsIpHOTO peTukyayma. CuHTE3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOUHBIX MeMOpaH. ['majkuii (arpaHyIIsIpHEIN) SHIOIUIA3MaTHIECKHI peTUKyIyM. CekpeTopHasi (yHKIHS ammapaTa
Tonpmxu. Tpancnopt BeliecTs B kiieTke. Bakyonu pactutenbHbIX KineTok. Kietounstit cok. Typrop.

INomyaBTOHOMHBIC OPTaHOMABI KICTKH: MUTOXOHJApPHH, miacTuabl. CTpoeHHe M (yHKIHHM MHUTOXOHIPHIl M IUIACTHI.
IlepBuuHbIe, BTOPHYHBIE ¥ CIOXKHBIE IUIACTHABI (OTOCHHTE3UPYIOIIMX JYKApHOT. XJIOPOILUIACTHI, XPOMOILIACTHL,
JICMKOIUIACThI BBICIIUX PACTCHUM.

HememOpannbie opranouapl kiaetkd CTpoeHHe W (YHKUMM HEMEMOpPaHHBIX OpPraHOMJIOB KJIETKH. PHOOCOMBI.
MuxpodunamenTsl. Meimiednsie kinetkd. Mukpotpyoouku. Knerounsiii menTp. CTpoeHNe M JBIKEHHE KTyTHKOB 1
pecHuyek. MUKpoTpyOOUKH IUTOIIa3MbL. LleHTprob.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIlIa3Ma, SAPBIIIKH, UX CTpOeHUE M (DYHKIMU. SIaepHblil OenKOBBIN MaTpUKC.
IIpocTpaHCTBEHHOE PaCTIONOKEHHE XPOMOCOM B MHTepda3HOM szpe. benkn XxpomaTHa — THCTOHBIL.

Knerounsie BximouyeHus. CpaBHUTENIbHASL XapaKTEPUCTUKA KIETOK 3YKapHOT (PaCTUTEIbHOMU, XKMBOTHOM, TPUOHON).

5. | Ctpoenue 1 PyHKIIMH KIETKH

6. | IIpaktuueckas pabora Nel. M3yueHuwe cTpOeHMs KIETOK Ppa3IHYHBIX
OpPraHU3MOB

TIP3-I1P6,
JIP 5.1 -5.3

Tema 6. O0MeH BellecTB M NPeBpPaLCeHNE JHEPTHH B KJIETKe.

Conep:xanne: ACCUMMISIIIUS U JUCCUMMUIISIMS — JIBE CTOPOHBI MeTabomi3Ma. Tursl oOMeHa BEIecTB: aBTOTPO(HEIH 1
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reTepoTpodHbIA. YdacTne KHCIOpoJa B OOMEHHBIX Hpoleccax. JHepreTHieckoe obecreyeHne KISTKH: MpeBpallieHIe
AT® B oOMeHHBIX mporeccax. depMEeHTATHBHBIM XapakTep peakuui KJIeTOYHOro meradonmsma. DepMeHTBI, HX
CTpoeHHe, cBolcTBa U MexaHm3M AeiictBus. Kodepmentsl. Omimuns GpepMeHTOB OT HEOPTraHHMYECKHX KaTaIu3aTOPOB.
Benku-akTUBaTOpHl U OEIKH-MHTHOUTOPBL. 3aBHCHMOCTH CKOPOCTH (DEPMEHTATHBHBIX PEAKLMHA OT Pa3IHYHBIX
(akTopoB.

IlepBuuHbIi CHHTe3 OpraHHYecKuX BemecTB B kierke. ®orocunTes. CeroBas u TeMHOBas (a3bl. [IpoxyKkTHBHOCTE
¢doTocunTesa. BiusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAUeHHE POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTPHOHULUpYIOIHE OaKTepuu, IKeiIe300aKTepHH,
cepobaKTepHy, BOJOPOAHbIE OaKTepHy. 3HAUEHNE XeMOCHHTE3a.

AmnaspoOHble opranu3mbl. Buapsl Opoxenns. IIpomykTsl OpOXXEHHsT W HX HCIOJIB30BAHHE YETIOBEKOM. AHa’pOOHBIC
MHKPOOPraHU3MBI KaK 00BEKThI OMOTEXHOJIOTHU U BO30YIUTEIN OONIE3HEH.

AdpoOHBIE OpraHU3MBL. JTalbl YHEPreTHYecKoro ooMeHa. IloaroToBuTenbHbIH dTam. [Nukomus — GeCKHCIOpOIHOE
PACIIEIUICHHE TIIFOKO3BI.

Buonornueckoe oKUCIeHHE, WM KIETOYHOE AblXxaHHe. Pollb MUTOXOHAPUH B IpoLEccax OHOJIOrMYECKOro OKHMCICHUS.
IMuxmuaeckne peakmuu. OxucnurensHoe ¢ochopunupoBanue. IIpenMymiecTBa adpoOHOro IMyTH OOMEHA BEIECTB
nepes aHadpoOHbIM. D(H(HEKTHBHOCTh JHEPreTHIECKOro oOMeHa

7. OOMeH BelecTB — MeETa00IN3M

8. | Ilpaktnueckas pabora No2. CpaBHeHHE TpOIECCOB (POTOCHHTE3a H
XEMOCHHTE3a

9. | IlpakTuueckas pabora Ne3. CpaBHEHHE TPOLIECCOB OPOIKEHHUS U JIbIXAHUS

TIP3, [1P4, TIPS, I1P9,
JIP 5.1 -5.3,JIP 6.1- 6.4

Tema 7. HaciiencrBenHasi nHpopMauus U peaju3anus eé B KIeTKe
Conep:xanue: Peakiuy MaTpUYHOro cHHTe3a. [IPHHIMI KOMIUIEMEHTAPHOCTH B PEAaKI[MAX MATPUYHOIO CHHTE3A.
Peanu3anus HacneACTBEHHON MH(pOpMaNUK. [ eHeTHYEeCKUid KOJ, ero CBOMCTBA. TPaHCKPUIILUS — MATPUYHBIA CHHTE3
PHK. IIpuHIMIBI TPAHCKPHUIIIMA: KOMIUIEMEHTapHOCTb, aHTHIAPAJIINIBHOCT, aCHMMETPHYIHOCTb.

Tpancmsims u e€ stanbl. Yuactue tpaHcnoptHeix PHK B OuocuuTese Oenka. VYcioBus OuocuHTesa Oenka.
Komuposanne amunokucoT. Poss pubocom B GrocuHTe3e Oenka.

OpraHusaiysi TeHOMa y NPOKAapHOT U JyKaphoT. Peryisius akTUBHOCTH T'€HOB y IPOKapHOT. 'mmoresa omepoHa
(d. XKako0, XK. Mano). Perynsius oOMEHHBIX TIpOIIEcCOB B KieTke. KieTouHslii romeocTas.

Bupycsl — HekierouHble (OPMBI JKH3HH M OONMraTHble NapasuThl. CTpoeHHe NPOCTHIX M CIOXHBIX BHPYCOB,
PETPOBHPYCOB, OaKkTepHO(aros.

Bupychbie 3a0oneBanusi uenoBeka, XHMBOTHBIX, pactenuit. CIIMJ, COVID-19, conuanbHble U MEIULMHCKUE
TIPOOIIEMEL.

10. | Peakuuu MaTpuyHOTO CHHTE3a

11. | Ilpaktuueckas pabota Ne4. Pemienwe nsieMeHTapHbIX 3ajad IO
MOJIEKYJIIPHOM OMOJIOTHH

TIP3, TIP4, TIPS, [IPY;
JIP 5.1 -5.3,JIP 8.1 - 8.9

Tema 8. JKu3HeHHBIH UKJI KJIETKH

Conep:xanne: Kierounsrif mukm, ero mepmoiasl M perymsimus. MHrtepdasza u mMuto3. OCOOEHHOCTH IIPOIECCOB,
npoTekaronx B uHTepdaze. IloxroroBka kieTku K JeneHuro. [IpecuHTeTHYeCKMil (IOCTMUTOTHYECKHN),
CHHTETUYECKHUI U ITOCTCHHTETUYECKUH (IPEMHTOTUYECKIN) IepHOIbI HHTep(a3bL.

Marpuunsiii cuntes IHK — penmukanus. Ipunaiuns perumkanun JIHK: koMmieMeHTapHOCTB, MOTyKOHCEPBAaTHBHBIH
CHHTE3, aHTHMapawiensHocTh. Mexanusm permmkanuu JJHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepbl u
TenoMepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapuoTHIl. JIMMIOWIHBIA M TalIoOMIHBIA HaOOpBl XPOMOCOM.
T'omonornunsie XpoMocoMbl. IT070BbIE XPOMOCOMEL.

Jenenne kierku — muTo3. CTagum MHTO3a M NPOUCXOMSIIME B HHUX Hporecchl. Tumbl mMurosa. Kapuokunes u
LUTOKHHE3. brogornyeckoe 3HaUCHUE MUTO34.
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PerJ'IFH.II/IS{ MHUTOTHYECCKOI'O IUKJIA KJICTKH. HporpaManyeMaﬂ KJICTOYHAs IMOENb — arloNTo3.

Knerounoe spo, XpoMOCOMBI, (pyHKIMOHAIbHASI TCHOMHUKA

12. | IIpaktuueckas padbora Ne5. CpaBHEHHE IPOIIECCOB MUTO3a U MeH03a

13. | KoHncynpTarmus no remam 5-8

N

[1P4, ITP5, JIP 8.1 — 8.9

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

Copepaxanune: buonoruyeckoe pasHooOpasue opraHu3mMoB. OJHOKIETOYHBIE, KOJIOHUAJbHBIC, MHOIOKJIETOYHBIE
OpraHU3MBL.

OCOOEHHOCTH CTPOCHHS U JKH3HEAESATENHHOCTH OJHOKIETOYHBIX OpraHM3MOB. bakTepum, apxew, OJHOKIETOYHEIE
rpuOBI, OHOKIICTOYHBIE BOJOPOCIIH, APYrUe MPOTUCThI. KONIOHNaIbHbIE OPraHU3MBI.

B3anMocBs3p 9yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl M CHCTeMbI opraHoB. OpraHu3M Kak eIuHOe
nenoe. ['omeocras.

Txauu pacteHuil. THITBI paCTUTENBHBIX TKAHEH: 00pa3oBaTebHas, IOKPOBHAs, IPOBOIAIIAS, OCHOBHAS, MEXaHUYECKAsL.
OcobeHHOCTH CTpoeHHs, (DYHKIHII U PaCcIIONOKEHUs TKaHel B OpraHax pacTeHUMH.

TkaHN XUBOTHBIX M 4enoBeKka. THIBI JKMBOTHBIX TKaHEW: SIIMTENHalbHAsl, COSIMHHUTEIbHAs, MBIIICYHAs, HEPBHAS.
OcobeHHOCTH CTPOeHUs!, QDYHKIMH U PAaCIIOI0KEHHS TKaHeil B OpraHax )KMBOTHBIX H YEIOBEKa.

Opransl. BereraTtuBHbIE M TeHepaTHBHBIE OpraHbl pacTeHUH. OpraHbl M CHCTEMBI OPTaHOB JKHBOTHBIX M UEJIOBEKA.
@OyHKINY OPraHOB ¥ CHCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuii. CkeaeTbl OJHOKJIECTOUHBIX U MHOTOKJICTOYHBIX XMBOTHBIX. HapyxHblil u
BHYTpEHHUH ckelneT. CTpoeHHe U THIIBI COSMHEHHS KOCTell.

JlBr>keHue OpraHn3MoB. /IBH)KEHHE OXHOKJICTOUYHBIX OPTaHU3MOB: aMEOOHIHOE, JKT'YTHKOBOE, PeCHHYHOE. J[BrkeHne
MHOTOKJIETOYHBIX PACTEHHH: TPONU3MBI U HACTHHU. [IBUJKEHHE MHOTOKJIETOUYHBIX XMBOTHBIX U UEJIOBEKA: MBIILIECYHAs
cuctema. Pechrexc. CkeneTHbIe MBIIIIEL H HX paboTa.

ITuranne opranusmoB. [loryiomeHue BOIBI, YIIEKHCIOrO Ta3a M MHHEPAIBHBIX BEIIECTB pacTeHHSMH. [luranue
JKMBOTHBIX. BHYTpHIIOIOCTHOE M BHYTPHKIETOUHOE MUIIeBapeHHe. IluTaHue MO3BOHOYHBIX >KUBOTHBIX. OTHeNs
MUIIEBAPUTENLHOrO TpakTa. [lumeBapuTensHble xKenesbl. [IumeBapuTensHas cCHCTeMa JeloBeKa.

Jlpixanue opraHu3MoB. [[pixanue pacteHuil. [lpIxaHue XUBOTHBIX. J[u(dy3us razoB uyepe3 IOBEPXHOCTH KIICTKH.
Koxxnoe npixanue. JlpixaTenbHas HoBepxHOCTh. JKabepHoe u néroynoe abixanue. J{pixaHue MO3BOHOYHBIX KMBOTHBIX H
YenoBeKa. DBOJIIONHOHHOE YCIOKHEHHE CTPOSHHS JIETKUX ITO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHAs CHCTEMa YellOBeKa.
MexaHn3M BeHTWIIIUH JIETKUX Y IITHL ¥ MIEKOMUTAIOIHX. Perymsanus npixanus. J{pIxareabHble 00bEMEL

TpancnopT BemIeCTB y OpPraHM3MOB. TpPaHCHOPTHBIE CHCTEMbl pAacTeHUH. TpaHCIOPT BEIIECTB Y KUBOTHBIX.
KpoBeHocHast cuctema W e€ opranbl. KpoBeHOCHass cucTeMa ITI03BOHOYHBIX JKHBOTHBIX M dYenoBeka. Cepiue,
KPOBEHOCHBIE COCYIBI M KpoBb. Kpyrm kpoBooOpamieHHs. DBOJIIONHOHHBIE YCIOXHEHHS CTPOSHUS KPOBEHOCHOM
CHCTEMBI TI03BOHOYHBIX KUBOTHBIX. PaboTa cep/ia U e€ perysius.

Brinenenne y oprann3mos. Beienenue y pacrenuil. Beinenenue y skuBOTHBIX. COKpaTHUTENbHBIE BaKkyoiu. OpraHbl
BeIeneHus. OuibTparms, cekpenus H oOpaTHOe BCAachlBaHHE KaK MEXaHM3MBI PaOOTHI OpraHOB BbIieneHHs. CBs3b
TOJIOCTU Tea ¢ KPOBEHOCHOH U BBIACNMTENbHON cHCTeMaMH. BplmeneHue y MO3BOHOYHBIX JKMBOTHBIX H UENIOBEKA.
IToukn. Ctpoenue u pyHKIHOHHpOBaHHE HedpoHa. OOpa3oBaHUE MOYH y YeNOBEKA.

3amura y opraHu3MoB. 3aIlliTa y OJHOKJIECTOYHBIX OpraHu3MoB. CIopbl OakTepuil ¥ IUCTHI NPOCTEHINNX. 3aluTa y
MHOTOKJIETOYHBIX pactenuil. Kyrukyna. CpencTa nacCUBHOM M XUMHYECKON 3alUThl. DUTOHIUIBL.

3ammra y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M HX IMPOU3BOJHBIC. 3alllUTa OpraHu3Ma oT OonesHedl. MMMmyHHas
cucteMa uenoBeka. KieTouHsIf M TrymMopanbHbII MMMyHHTET. BpoxméHHEII M NpHOOPETEHHBIN crienudraecKuit
uMMyHUTeT. Teopusi KiIOHanbHO-cenekTuBHOro wummynutera (I1. DOpmux, @O.M. bepuer, C. Tonerasa).
BocnanutensHble OTBETHI OPraHU3MOB. Posb BpOXKIEHHOIO MUMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHN.
Pa3npaxuMOCTh W perymsiuust y OpraHm3MoB. Pa3npakMMOCTh Yy OJHOKJIETOYHBIX OpPTaHW3MOB. TaKCHCBHI
PasnpakumocTs u perynsnus y pacteHuid. PocToBble BelecTBa U X 3HaYCHHUE.

HepBras cuctema u peduekTopHas peryisinus y >KHBOTHBIX. HepBHas cucTeMa M e€ OTHENbl. DBOIIOLHOHHOE
YCIIOXKHEHHE CTPOCHUS HEPBHOM CUCTEMBI Y JKMBOTHBIX. OT/IEIBI TOJIOBHOI'O MO3r'a O3BOHOYHBIX )KHBOTHBIX. Peduexc
u peduekTopHas nyra. be3ycinoBHbIE U YCIOBHBIE pedIeKChl.
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FyMopanLHaﬂ peryjidanua U SHAOKPUHHAA CHUCTEMa XKUBOTHBIX W 4YE€JIOBCKa. Kenesbl 3H£[OKpI/IHHOﬁ CUCTEMBI U HX
TOPMOHBI. HeﬁCTBHC TOPMOHOB. B3aumocBs3b HepBHOﬁ )44 3HI[OI(pPIHHOﬁ CHCTEM. rHHOTaJ’IaMO'FHHO(i)HSapHaﬂ CHUCTEMA.

14. | Oprauusm KaK eIMHOE [IeJIoe

I1P2, I1P4; JIP 8.1 — 8.9

Tema 10. Pa3MHOKeHHe U Pa3BUTHE OPraHM3MOB

Copaep:xanne DopMbl pa3MHOXKEHHS OPTaHU3MOB: Oecrolioe (BKIIIOYasi BET€TaTHBHOE) U IOJ0BOoe. Buabl Gecronoro
Pa3MHOMKEHHS: II0YKOBAHHE, CIIOPYJIALMS, QparMeHTaIus, KIOHHPOBaHHE.

ITonosoe pa3smHokenue. IlonoBble kieTku, win ramersl. Meio3. Ctagun Meiosa. TloBeneHne xpomocoM B Melose.
Kpoccunrosep. buonmormueckuii cMpica Melo3a M IOJIOBOTO Iporecca. Meiio3 U ero MecTo B XXH3HEHHOM ILHUKIIE
OpraHU3MOB.

IIpenzaponsimeBoe pasButHe. 'ameroreHes y xHBOTHBIX. IlonoBble xkeme3bl. OOpa3oBaHHE M Pa3BUTUE IIOTOBBIX
kierok. CrepmaToreHes u ooreHe3. CTpoeHHe MOJIOBBIX KIETOK.

OIuI010TBOpEHHE ¥ SMOPUOHAIBHOE pa3BUTHE >KMBOTHBIX. CIOCOOBI OIIONOTBOPEHHS: HApY)KHOE, BHYTPECHHEE.
ITapreHorenes.

WuguBunyansHOe pasBHTHE OPraHU3MOB (OHTOTEHE3). DMOpHONOrHMs — Hayka O pa3sBUTHH opraHu3MoB. Craguu
SMOpHOreHe3a XMBOTHBIX (Ha mnpumepe JArymku). JpoOnenue. Tumbl apoOnenus. OcoOeHHOCTH ApoOIeHUs
MJICKOIIUTAIONINX. 3apOJbIIIeBble JUCTKH (TacTpyJsiLys). 3aKiajKa OpraHOB M TKaHEHl W3 3apOJBIIIEBBIX JIMCTKOB.
B3anMHOe BiMsHHE dYacTell pa3BHBAIOIIErOCs 3apojbllia (IMOpHOHANBHAS MHAYKIWS). 3aKiajka IUIaHA CTPOCHUS
JKMBOTHOTO KaK pe3y/IbTaT HePAPXUUECKUX B3aHMOAEHCTBHUI TeHOB. BiusiHie Ha 9MOpHOHATBbHOE Pa3BUTHE PA3IHYHBIX
(haxkTOpOB OKpyKaromieil cpempl.

Poct um pas3Butne >xuBOTHBIX. IlocTomOpuoHambHBIT mepuon. Ilpsmoe u Hempsmoe pas3uTue. PasButne c
MeTamMop(o30M y OGECrO3BOHOYHBIX M ITO3BOHOYHBIX XKHBOTHBIX. BHONOrHM4yeckoe 3Ha4eHHE NMPSIMOTO M HENPSIMOIo
pa3BUTHS, HX PACIpOCTpaHEHHWE B IpHpofe. THHBI pocTa XHUBOTHBIX. DaKTOPBl PEryisilMU pPOCTa KUBOTHBIX H
yenoBeka. CTaguu HOCTOIMOPHOHAIBHOTO Pa3BHTHS y JKMBOTHBIX M dYeJoBeKa. [lepHOIbI OHTOreHe3a deloBeKa.
CrapeHue U cMepTh Kak OMOJIOTMUECKHE MTPOLIECCHI.

Pa3smHOXeHVEe U pa3BHTHE pacTeHHH. ['amerodut u cropodur. Meiio3 B kM3HEHHOM LuKie pacteHuil. OOpa3oBaHue
crop B mporecce Meios3a. ['amerorene3 y pactenmii. OIUIOZOTBOpEHHE M Pa3BUTHE PACTUTENBHBIX OPraHU3MOB.
JIBOIHOE OIUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHHU3MBI peryJISIIH OHTOTeHEe3a Y PACTEHUH M )KUBOTHBIX.

14. | ®opmbl pa3MHOXKEHUSI OPTaHU3MOB

-

15. | CP Nel. OnTorene3. Cranuu sMOpuoreHe3a >KMBOTHBIX

N

TIP2, [TP4, T1P13;
JIP 3.5, JIP 5.1 - 5.3, JIP 6.1- 6.4

Tema 11. I'enHeTnka — HayKa 0 HACJ€ACTBEHHOCTH U UBSMCHYHUBOCTHU
Conep:xanne: Victopust cTaHOBIEHHS W pa3BUTHSA TeHETHKH Kak Haykw. Paborer I'. Mengens, I'. ne ®pusa, T.
Moprana. Poimb oTedecTBeHHBIX y4EHBIX B pasBuTHU reHeTwkd. PaGorsr H.K. Kombmoma, H.M. Basmiosa, A.H.
Bemozepckoro, I'.J1. Kaprieuenko, 0.A. @umumuenko, H.B. Tumodeesa-PecoBckoro.

OCHOBHEIE T€HETHYECKHE MOHATHS M CHUMBOJEL ['OMOJNOrHYHBIE XPOMOCOMBI, AJUIENbHBIE T€HEI, aIbTEPHATHBHbIE
TIPU3HAKH, JOMUHAHTHBIA M PEIECCHBHBIN NPH3HAK, TOMO3UIOTa, T€TEPO3NUTOTA, YHNCTask JTUHHSA, THOPUJIBI, TEHOTHII,
(enotun. OCHOBHbIE METOIbI TeHETHKH: THOPHUIOTOTHIECKUH, IINTONOTHUECKUI, MOTEKYISIPHO-TeHEeTUUECKHUH.

16 | OCHOBHbBIE OHATHS FEHETHKH.

ITP 2, TTP13, JIP 8.1 — 8.9

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Copnep:xanne: MoHornOpuaHOoe ckpeniuBanue. [lepBbiii 3akoH MeHzaenst — 3aKOH eMHO00pa3sys THOPHIOB MEPBOro
nokosneHus. IIpaBuno nomuHupoBanus. Bropoit 3akon Mennens — 3akoH pacuieruieHus npusHakoB. [{utonornyeckue
OCHOBBHI MOHOTUOPHTHOTO CKpEIINBAHHS. [ MIIOTe3a YHCTOTHI TaMeT.

Ananusupytoniee ckpemubanue. IIpoMexyTounslil XapakTep HacleoBaHus. Pacienienne Npu3HaKkoB IPU HEMOIHOM
JOMUHHUPOBaHUH.

JluruOpunHoe CKpemBaHue. Tperuit 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO HAaCleOBaHMS IPHU3HAKOB.
I{uronornyecknue OCHOBBI JUTHOPUIHOTO CKPEIMBAHMSI.
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CuenneHHOe HacienoBaHue TNpu3HakoB. Padorer T. Moprana. CremieHHOe HaclelOBaHHE TEHOB, HapyIICHHE
CLICTUICHUS MEXJly TeHaMH. XPOMOCOMHasi TEOPHUsI HaCJIEICTBEHHOCTH.

T'enernka mona. XpoMOCOMHBIH MEXaHH3M OIpPEENeHuUs oJ1a. AyTOCOMBI U HOJIOBBIE XPOMOCOMEL. 'oMOraMeTHBIH 1
reTeporaMeTHbI mois. I'eHeTnueckas CTPYKTypa IOJIOBBIX XpomocoM. HaciienoBaHMe HPHU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

T'enotun kak nemoctHast cuctema. IImeHoTpomus — MHOXKECTBEHHOE JeHCTBHE IeHa. MHOXXECTBEHHBIM ailIelH3M.
Bsaumopeiicteue HeautenbHbIX reHOB. KomiiemenTapHocTs. Onuctas. [lonumepus.

I'eHeTnyeckuii KOHTPONIb Pa3BUTHS PACTEHHUH, JKMBOTHBIX M 4YEJIOBEKA, a TAKKe (DU3MOIOTMYECKHX IIPOLECCOB,
MOBEJICHUs M KOTHUTHBHBIX (yHKIuMH. ['eHeTHueckne MeXaHH3MBI CHMOHOTEHE3a, MEXaHH3MBI B3aHMOAEHCTBHUS
«XO35IMH — MApasuT» M «XO3MH — MHKPOOHOM». I'eHeTHYecKHe acreKThl KOHTPOJIS U U3MECHEHUs HACIICACTBEHHOM
HH(OPMALIMH B IOKOJIEHUSX KJIETOK 1 OPraHU3MOB.

17. | 3akOHOMEpPHOCTH HaCJIEI0OBaHUS IPU3HAKOB

18. | CP Ne2. MonorubpugHoe, aHaJIM3UpYIOIIee, TUTHOpUTHOE
ckpemuBanue. ['eneTuka nomna

19. | Ilpaktuueckas pabota Ne6. Pemennie reneTnueckux 3agad

TIP2,[1P3,[TP4, TIPS, TIPY, ITP13,
JIP 3.5JIP 5.1 - 5.3
JIP 6.1- 6.4, JIP 8.1 — 8.9

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

Copepxanue: BsaumopeiicTBue reHotuna W cpeabl npu (opmupoBaHud (eHoTuna. M3MEHYMBOCTH MPH3HAKOB.
KauecTBeHHbIC M KOTMYECTBEHHBIC IIPH3HAKU. BUIbI MI3MEHYMBOCTH: HEHACIICACTBCHHAS M HACIICACTBEHHASI.
Mopudukamonnasi U3MEHYHBOCTh. Poib cpempl B (opMmupoBaHuH MOAH(MHKALMOHHONW H3MeH4nBocTH. Hopma
peakuuu npu3Haka. BapuanuoHHBIA psa U BapuanuoHHas kpusas (B. Moranncen). CoiicTBa MOIM(DUKALMOHHON
M3MEHYMBOCTH.

T'enoTunuueckas 3MEeHUYUBOCTh. CBOMCTBA FE€HOTHIIMYECKOW M3MEHUYUMBOCTU. BHIbI reHOTUNNYECKON M3MEHYUBOCTH:
KOMOWHATHBHAS, MyTallMOHHAS.

KomOnHaTHBHAS M3MEHYMBOCTh. Mei03 W II0JIOBOW TMPOIECC — OCHOBAa KOMOMHATHBHOW W3MEHYMBOCTH. Poib
KOMOMHATHBHOM U3MEHYHMBOCTH B CO3JAHUM I'€HETHYECKOr0 pa3HOOOpa3us B peiesiax OHOro BU/A.

MyTauuoHHas H3MEHYUBOCTD. BHIbI MyTalHii: TeHHBIE, XPOMOCOMHBIC, FeHOMHbIe. CIIOHTaHHBIE U WHYLIMPOBAHHBIC
MyTauuu. SIaepHbie U HUTOIUIa3MaTrieckie Myraiud. COMaTHYECKUE U TIOJIOBbIC MyTalK. [I[pHYrHBI BOSHUKHOBEHHS
MyTauui. MyTareHbl M WX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO THpolecca. 3aKOH
TOMOJIOTHYECKHX DsZOB B HacieAcTBeHHOW m3MeHumBoctH (H.M. BasmiioB). BHesnepHas H3MEHUHBOCTE U

HaCJICACTBCHHOCTD.
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20. | U3MeHUYHBOCTH MMPU3HAKOB. Buapl 13aMeHUYNBOCTH

N

21. | IIpaktudeckas padota Ne7. IlocTpoeHue BapHAMOHHOTO psfa H
BapUaLlMOHHON KPUBOM.

N

22. | CP Ne3. I'eHOTHUIIMUYECKAS U3MEHUYUBOCTD.

23. | KonTponbHas paboTa

24 | Koncynpranus

NININ

[1P2, TIP3, I1P4, I1P§, I1P9,
JIP 4.1 -4.3,JIP 6.1- 6.4
JIP 8.1 -8.9

NUTOI'O B 1 CEMECTPE

22

14

1 Kypc, 2 cemectp

Tema 14. I'eHeTUKA YeI0BEKa

Copepxanune: Kapuorun yenoseka. MexayHapoaHast IporpaMma UCCIIEIOBaHHS TeHOMa YelloBeKa. MeTo bl H3yueHus
TEHETUKU 4YeJOBeKa: TeHEAJIOTMYECKUi, OJM3HENOBbIH, IUTOTCHETUYECKHH, MOMYJSIMOHHO-CTATHCTUYECKHH,
MOHeKyHHpHO-FeHeTI/I'{eCKHﬁ. C()BpeMeHHoe onpeacICHUue TeHOTHIIA: IIOJIHOTCHOMHO€ CCKBCHUPOBAHHUE,
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TEHOTUINPOBaHUE, B ToM uucie ¢ momompbto [1[P-ananusa. HacnenctBeHHble 3a0oneBaHus 4deloBeKa. I eHHbIC M
XPOMOCOMHBIE OOJIE3HH 4YelloBeKa. Boie3HM ¢ HacleICTBEHHOW NpeipacroNOXeHHOCTIO. 3HaYeHHE MEJHIMHCKON
TeHeTHMKH B TPENOTBPALlCHWH M JICYCHHH TEHETHYSCKUX 3a00leBaHMH delnoBeka. MeauKo-TeHeTHUEeCKOoe
KOHCyJbTUpoBaHHE. CTBOJIOBbIE KIIETKU. [IOHATHE «T€HETHUYECKOro rpys3a». DTHYECKHE aCHEKThl HCCIIeJOBAaHUH B
o0acTH pelakKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (pakToOps! MOBBIIICHHOH TyBCTBHTEILHOCTH YelOBEeKa K (PU3MUECKOMY M XMMHYECKOMY 3arpsi3HEHUIO
oKpyxatomieii cpesibl. ['eHeTHYECKas PEIPACIONOKEHHOCTD YeI0BeKa K HaTOJIOTUsIM.

25 | Merosel MeummHCKo#i reHetHkH. COCTaBJIeHHE 1 aHAH3 POIOCIIOBHOI

N

11P2,12, JIP 8.1 — 8.9

Tema 15. Cesiekniusi OpraHu3MoB.

Copaep:xanne: JloMecTHKanus U CeleKIUs. 3apoXKICHHE CENeKIMU U aoMecTukanud. Yuenwe H.M. Basmnosa o
IlenTpax mpOUCXOXKIEHUS M MHOr00Opasus KyJIbTypHBIX pacTeHHH. Pomb celeknuu B CO3JaHHU COPTOB PacTeHHI H
rnopoa *uBOTHbIX. CopT, 1Mopoza, WTaMM. 3aKOH I'OMOJIOTMYECKMX PsAZ0B B HAcleICTBEHHOW n3meHuuBoctu H.M.
BasuiioBa, ero 3HaueHHe I CENEKIIMOHHOH pabOTEL.

MeTtonsl ceneKIMOHHON paboThl. McKyccTBeHHBII O0TOOp: MAacCOBBI M MHAMBHAYalIbHBIH. DTambsl KOMOMHAIIMOHHOH
cenekuuy. Mcnpltanue mnpousBoxurenied 1mo notomMctBy. OTOOp MO TEHOTHIy C IOMOIIBIO OLEHKH (DEHOTUIIA
TIOTOMCTBA U 0TOOP IO F'EHOTHITy ¢ TToMoIbro anamm3a JIHK.

VckycCTBeHHBIH MyTareHe3 Kak METOJ CENCKIMOHHOH pa0oThl. PanuanyioHHBIH M XMMHYECKHH MyTareHe3 Kak
HUCTOYHHK MyTalui y KyJIbTypHBIX (opM opraHu3MoB. lcmosb3oBaHHe I'€HOMHOTO DPeIaKTHPOBAHHA H METOIOB
pexomOuHanTHEIX JTHK U1 NOMTydeHns HCXOQHOTO MaTepuaa JUIs CeeKIUH.

Ilony4enne nonumiaonnos. BHyrpuBumoBas rubpuausanus. BiIn3KOpOIACTBEHHOE CKpEIMBAaHUE, WIM HWHOPHIWHT.
HeponcreenHoe ckpeniBanue, win ayropuausr. ['ereposuc u ero npuuutsl. Mcnosabp3oBaHue rerepo3uca B CENEKIHU.
Otpanénnas rubpugusanus. [IpeononeHne Oecruionusi MEKBHIOBEIX THOPHIOB. J[OCTIKEHHS CENEKIUH PACTCHUH U
JKHBOTHBIX.

CoxpaHeHHe U U3yueHHE FeHETHYECKUX PECYpCOB KyIbTYPHBIX PACTEHHH U UX NUKUX POAMYEH I CO3IaHUS HOBBIX
COpPTOB U THOPHUJIOB CEIbCKOXO3SHCTBEHHBIX KYIBTYP.

26. | OCHOBHBIE ITOHATHS CEJIEKIIA

27. | MeTopI CENeKITMOHHON paboThI

28. | Koncynpramus no temam 14-15

TIP1, [IP4, [IP11- [TP14, JIP 6.3, JIP
8.1-8.9

Tema 16. BuoTeXHOJIOTHA M CHHTETHYECKAs] OMOJIOTHA

Copnep:xanne: OOBEKTHI, HCIONb3yeMble B OMOTEXHOIOTUH, — KJIETOUHbIE U TKaHEBBIE KYIbTYPbl, MUKPOOPTaHU3MBIL,
WX XapaKTepHCTHKA. TpaauIMOHHAs OWOTEXHOJOTHS: XJIeOOIeUeHne, IOTydeHHe KHCIOMOJIOYHBIX IIPOXYKTOB,
BuHOZeHe. MukpoOuonorndyecknii cuate3. OOBEKTHl MHUKpOOHOIOrHUecKHX TexHosorui. IIpomsBoxcTBo Oenka,
AMUHOKHCIIOT U BUTAMUHOB.

Co31aHye TEXHOJIOTMH M MHCTPYMEHTOB LEJIEHANPABICHHOTO W3MEHEHUs W KOHCTPYUPOBAaHHS TI'€HOMOB C LEJBIO
TIOJTy9IEHHS] OPTAHH3MOB 1 HX KOMIIOHEHTOB, COJEPIKAIINX HE BCTPEUAIOLIHECs B IIPUPOe OHOCHHTETHIECKHUE ITyTH.
Knerounast umxeHepus. MeTonsl KyIbTypbl KIETOK M TKaHeH pacTeHHU U »uUBOTHBIX. KpuobOanku. ComaTuueckas
ruOpuan3anus ¥ cCOMaTH4eCKHid sMOpHorene3. Mcnonp3oBaHHe TaluioWIoOB B CENEKIMU pacTeHHd. MckyccTBeHHOE
OIIOJIOTBOPEHHE. PEKOHCTpYKINS ANHIIEKIETOK M KJIOHUPOBAHHE KUBOTHBIX. METO/] TPaHCIIIIAHTALUU S/IEP KIETOK.
XpoMocoMHasi ¥ TEHHas WH)KeHepHs. VICKYCCTBEHHBIH CHHTE3 I€Ha M KOHCTpyupoBaHue pekomMOuHaHTHBIX JIHK.
JloCTH)KEHHSI ¥ TIEPCIIEKTHBBI XPOMOCOMHOW M T€HHON MH)KEHEPUH. DKOJOTHYECKHE M ATHYECKHE MPOOIeMbl T€HHOU
HMH)XEHEPHUHU.

MenmuuuHckue Ouorexnonoruu. Iloctrenomuas mudposas meauimHa. [TIP-muarHoctika. MeraGonoMHbIil aHanus,
TeHOIEHTPHUYECKHH aHaIN3 MPOTeOMa dYelIoBeKa IS OLEHKH COCTOSHHS €ro 310poBbs. Mcmonb3oBaHHE CTBOJIOBBIX
knerok. TapretHas Tepanus paka. 3D-OnoHMHXeHepHs Uil pa3paboTKH (yHIAMEHTAIbHBIX OCHOB MEAUIIMHCKHX
TEXHOJIOTHH, CO3NaHMs KOMIUICKCHBIX TKaHeH COueTaHHeM TeXHOIOTHI TpEXMEPHOTro OMONPHHTUHTA U cKaddomauara
JULSL peIIeHHs 33129 IePCOHATN3UPOBAHHON METHITHHBL.

Co3yiaHue BEKTOPHBIX BaKIMH C IIENBbI0 oOecIieyeHHs KOMOWHMpPOBAaHHOW 3ammThl oT Bo3Oymureneii OPBU,

NININ N
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YCTaHOBJICHHE MOJIEKYIAPHBIX MeXaHM3MOB (yHkuuoHupoBaHus PHK-conepxkamux BUPYCOB, BBI3BIBAIOIIMX OCO00
OIAacHbIC 3200JICBaHHS YEJIOBEKA M JKHBOTHBIX

29. ‘ buotexHonorust kKak HayKka ¥ OTpaciib MPOU3BOJICTBA

ITP 11- 14, JIP 8.1 — 8.9

Tema 17. 3apo:kneHue W pa3BUTHE IBOJIOIMOHHBIX IMPeACTABJICHUI B

Onosioruu

Conepaxanne: DpomounonHas teopust Y. dapsuHa.llpeanochuiki BOSHUKHOBEHHs JapBUHU3MA. JKU3Hb M HaydHas
nesrenbHocTs U. JlapBuHa.

JlBwkymme cuibl 3BoionMd BuaoB 1o Y. JlapBuHy (BbICOKas HMHTEHCHBHOCTb Pa3MHOXEHHS OpraHM3MOB,
HACJIEICTBEHHAs! H3MEHIHBOCTh, OOpH0a 3a CYIIeCTBOBaHKE, ECTECTBEHHBII H HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTerndeckoit Teopun odBomoruu (CTD). HeiirpamsHas teopust osBomoruu. CoBpeMeHHas
9BOJIIOLIMOHHAs OHOJIOrHs1. 3HAYCHHE DBOJIIOLHOHHON TeOPHHU B JOPMUPOBAHHH €CTECTBEHHO-HAYYHOU KapTHHBI MUpA.

30. | PBomounonnas Teopus Y. Jlapuna

I1P14, TTIP15; JIP 8.1 — 8.9

Tema 18. MUKpPO3BOJIIONUA U €€ pPe3yJIbTaThl

Copnep:xanme: ITomymsnust kak djeMeHTapHas eIWHHUNA dBoonud. COBpeMEHHBIE METOJBI OLICHKH I'€HETHYECKOro
pa3HOOOpa3us M CTPYKTYphl MOMyJsIuid. V3MeHeHne reHodoHIa NOMYJSIUHM KaK SJIEMEHTApPHOE HSBOJIIOLHOHHOE
siBJIeHUE. 3aKoH reHerryeckoro paBHosecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHBIe (DaKTOPHI (JBIOKYIIME CHIIBI) IBOJIONMH. MyTanuoHHBIH nponecc. KoMOMHATHBHAsS M3MEHYMBOCTb.
Jlpeiip reHOB — ciydaliHble HCHANpaBJICHHBIE HW3MEHEHUS YacTOT aulelell B HOmyminusaX. D(GQeKT ocHoBaTels.
Murparuy. M3ommus nomy siuid: reorpadudeckas (IIpocTpaHCTBEHHAs ), OHoIorudeckas (pernpogyKTUBHAs).
EcrecTBeHHBI 0TOOp — HampaBlommil Qaktop o5Bomonuu. DOpPMBI €CTECTBEHHOTO O0TOOpa: IBIKYIIHH,
CTaOWIM3NPYIONINH, pa3pbiBatonuii (Mu3pynTHBHEINA). ITonoBoil 0160p. BO3HHKHOBEHHE M IBOJIOLHS COLHAILHOIO
TOBEJCHHS JKHBOTHBIX.

IIprcnoco6IeHHOCT OPTaHU3MOB KaK Pe3ysibTaT MUKPOIBOJIONNH. BO3HHKHOBEHHE IPUCIIOCOOICHUH Y OpraHH3MOB.
Apomopdo3sl 1 uanoananTaryy. [IpuMepsl IpHCIOcoOIeHNi y OpraHu3MoB: Mop(oIornieckue, (GpU3noIOrHIecKue,
6uoxuMuueckue, nopeaeHdeckne. OTHOCHTEIbHOCTh IPHCIIOCOOIEHHOCTH OPraHU3MOB.

Bup, ero xpurepnn u cTpykTypa. BunoodpasoBaHue Kak pe3yabTaT MHKPOIBOMIONUH. M30isus — KiIt04eBoi (axkTop
BujooOpazoBanus. Ilytm u cmocoObl BHA00Opa3oBaHMA: amIonaTpudeckoe (reorpauueckoe), CHMIIATPUUECKOE
(3KOJIOTUYECKOE), KMTHOBEHHOE» (TTOJIUIIIIONIM3aLust, THOpuaAn3anus). JJIMTeNsHOCTh 3BOIIOIMOHHBIX MPOLIECCOB.
Mexanu3Mbl GOpPMUPOBAHHS GHOIOTHYECKOTO Pa3HOOOpasHs.

Poub 3BOMONOHHOIT OMOTOTHM B pa3pabOTKe HAyYHBIX METOIOB COXpaHEHUs OHopa3HooOpa3us. MUKpoIBOMONHS 1
KODBOJITIOIMS TTAPa3UTOB U MX X035€B. MexaHu3Mbl (JOPMUPOBAHHUS YCTOWYUBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI
C Heil.
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31. | DTambl 5BOIIONMOHHOTO MPOIECCa: MUKPOIBOIIOIHS 1 MaKPOIBOJFOIIHSI

32. | Honynsmus. Bua

N

33. | Ilpaktuueckas padora Ne§. CpaBHeHHE BUAOB 1O MOP(OIOTHUECKOMY
KPUTEPHIO

34. |CP  Ne4. CpaBHUTeNbHAs  XapaKTEPUCTUKA  €CTECTBEHHOTO U
HCKYCCTBEHHOI'0 0TOOpa

35. | Ilpaktnueckass pabota Ne9. IlpucmocoGieHuss OpraHusmMOB U HX
OTHOCHTENbHAs [1eJIECO00Pa3HOCTD

36. | MukposBomonus. BunoobpazoBanue

[IP14, TIP15, 1IP17, 1IP20, TIP21,
P26

JIP 6.1- 6.4

JIP 8.1 - 8.9
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Tema 19. Maxkpo3BoJIIOIIHS U €€ Pe3yJibTaThl

Conepmaﬂne: MCTOZ[BI N3YyUCHUS MaKpPOIBOJIIOIUH. IlaneoHToOIOrHYECKHUE METOAbI U3YUCHUS IBOJIIOIUHN. HepCXOI[HLIC
(bOpMBI " (_JpI/IJ'IOFCHeTI/I‘IeCKI/Ie psAABI OPraHu3MOB.

Buoreorpaduyeckne Meronapl wusyueHus osBomonnn. CpaBHeHue ¢uopbl M (ayHbl MaTepUKOB M  OCTPOBOB.
Enoreorpac])nqecxne obmacT 3eMiIn. BPI[[};I-SHZ[GMI/IKH U PEIINKTHI.

3M6pMOJ’IOI‘M‘IeCKHe n CpaBHI/ITeJ'II)HO-MOp(i]OHOFI/I‘ICCKI/IB METOAblI U3YUYCHUS DSBOJIOLHNH. I'eHeTnueckue MeXaHU3MBI
OBOJIFOIIMM OHTOI'CHE3a M IIOSABJICHHWS OJBOJIIOIMOHHBIX HOBIICCTB. T'omonoruuHbie ¥ aHAJIOTMYHBIC OpraHbl.
PyI[I/IMeHTapHBIe Opranel U aTaBU3MBI. MOHeKyHﬂpHO-FeHCTH‘ICCKI/IC, OMOXUMHUYECKHE M MaTeMaTHYECKUE METOObI
U3YyUCHUS DBOJIIOIUHN. T"'oMoJIOrM4HBIE TEHEI. COBpeMeHHLIe METOABI ITIOCTPOCHUS (bPIJ'IOFCHeTH‘{eCKPIX JACPEBLEB.
XpOMOCOMHbIe MYyTaluu U 5BOJIIOLUA TEHOMOB.

OOmue  3akoHOMEpHOCTH  (TpaBWia) ABOMIONMU. HeoOpaTUMOCTh  SBOJIOUMHM.  AJAanTHBHAs — pagualiyis.
HepaBHOMepHOCTB TEMIIOB DBOJIFOIIHHA.

12

37. | Ilytu u HanpaBiIeHUS SBOITIOLUN

38. | Jloka3zaTenbCTBa HBOJIOIUN OPraHUYECKOT0 MHpa

N

39 | [Ipaktuueckas  pabora  NelO.  BreisiBnenue — apomopdo30B
MIMO0AIANTAIMK Y paCTeHHI M )KUBOTHBIX. PaboTa mapamu

40. | CP Ne5. MH3zyueHme HMCKOMaeMBIX OCTATKOB pacteHmii HoBocmOupckoi
o0nactu

41. | Ilpaktuueckas pabora Nell. Pemenue 3amau

42. | Koncynpranus no teme

N

I1P14, IIP15, IIP17, IIP20, IIP21,
I1P26

Tema 20. IIpoucxoxaenne u pa3BUTHE KU3HU Ha 3eMiie

Copnep:xanne: HayuHble TUIoTe3bl NPOUCXOXKASHHUS JKM3HH Ha 3emse. AOuHoreHes H mnaHcrmepmus. [loHaydHble
MIPEICTABICHNS O 3apOXKASHHH JKU3HH (KpearmoHu3M). I'MIoTe3a IIOCTOSIHHOTO CaMO3apOXICHUS JKH3HM M €&
onposepskenue onsitamu O. Peny, JI. Cniayumanmany, JI. Iactepa. IIponcxoxnenue »u3HA U aCTpOOHOIOTHS.
OcHOBHBIE 3Talbl HEOpraHudeckoil sBomonuu.IlnanerapHas (reogorudeckas) dBOMIONMSA. XUMHUYECKas SBOJIOLUL.
AOVOTeHHBI CHHTE3 OpPraHHYecKHX BellecTB W3 Heopranmueckux. Omeir C. Mmurepa u I'. IOpu. OGpasoBanue
monMepoB 13 MoHoMepoB. Koaneparnas rumoresa A.M. Omapura, rumoresa nmepsudrHoro Oynsona JI. Xonneiina,
reHeruueckas runoreza . Mémnepa. Pubosumsr (T. Uek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BOSHHKHOBEHHE IIPOTOKJIETKH.

Hcropus 3emmm m Meroznsl e€ m3ydeHus. lckomaemele OpraHMYecKHME OCTaTKH. ['€OXpOHONOTHS M €€ METOJbI.
OtHocuTenbHast 1 a0COMIOTHAS TeoXpoHoorus. ['eoxpoHonoruueckas MKaja: 0HbL, dPbl, HEPUOABI, JIIOXU.
HavaneHble 3Tamsl opraHWYecKoi 3BONFOIMH. IlosBIEHHE W 3BONIONMSA TEPBBIX KIECTOK. DBOJIOIHS METa0ONM3Ma.
BosHukHOBeHNE TepBBIX dKocHcTeM. CoBpeMeHHbIe MUKPOOHBIE OHOIUIEHKH KaK aHAJIOr MEepBhIX Ha 3eMiie COOOIIeCTB.
CtpomaTonuTsl. IIpokapHOTHI U 9yKapHOTHL.

Iponcxoxaenne dykapuorT (cUMOHMOTeHe3). DBONIONMOHHOE IIPOMCXOXJEHHe BHpycoB. IIpomcxoxmenue
MHOTOKJICTOYHBIX OPTaHU3MOB. BO3HHKHOBEHNE OCHOBHBIX IPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMHU BBICHIHX pacTeHuil. OcHOBHbIC apoMOp(dO3bl pacTeHHid. BbIXom pacTeHHil Ha Cymry.
TlosiBneHWe CIOPOBBIX pacTeHHH W 3aBoeBaHMe MMH cymu. CeMeHHBle pacTeHHs. I[IpOMCXOXKIEHHE IBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tambl IBONIOIMU KUBOTHOTO MHUpa. OCHOBHBIE apoMOp(o3bl JKMBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii
B3pBIB — IOSIBJICHHE COBPEMEHHBIX TUIIOB. IlepBBle XOpIOBBIC KUBOTHBIC. JKH3HL B BoJe. DBOJIONHS T03BOHOYHBIX.
IIpoucxoxnenne ampubuii u pentwmil. I[IpoucxoxaeHHe MIIEKONHUTAIOMNX W NTUL. [IpHHOUI KIFOYEBOro
apomopdo3a. OcBoeHHEe OECII03BOHOYHBIMU M TIO3BOHOYHBIMH )KUBOTHBIMH CYIIIH.

PasButre xM3HM Ha 3emie IO 9paM M IepHOJaM: apXei, NMpoTepo3oif, Mmaneo30i, Me3030H, KaitHo30i. OO6mas
XapaKTepUCTUKA KIMMaTa M TeoJIoTHYecKhX mporeccoB. [losiBieHne ¥ pacuBeT XapaKTepHBIX OPTaHH3MOB.

42




YrieoOpa3oBaHHUe: €ro yCIOBUs U BIMSHHE HA Fa30BbIil COCTaB aTMOCHEpBHI.

MaccoBble BBIMUpPaHHS — JKOJIOTMYECKHE KPHM3UCHI MpoHuIoro. IIpUYMHBI M CIENCTBHMSA MACCOBBIX BBIMHPAHMI.
CoBpeMeHHBIH YKOJIOrHIecKuil KpU3HC, ero ocodenHocTH. [Ipobaema coxpaHeHus: OrnopazHooOpa3us Ha 3eMite.
CoBpeMeHHasi cucTeMa OpraHudeckoro Mupa. IIpuHuune! kiaccupukayuy opranu3mMoB. OCHOBHBIE CHCTEMAaTHUECKHE
TPYNIIBl OPraHU3MOB.

43. | Ilpaktuyeckass pabora Nel2. AHamu3 uW OICHKA Pa3IWYHBIX THUIIOTE3
BO3HHKHOBEHUS J)KU3HU Ha 3eMiie

44. | Pa3BuTHe XU3HU HA 3eMIIe

[1P23, ITP25

Tema 21. Hponcxome}me YEJI0BCKA — AaHTPOIMOr€HE3

Copep:axanne: Paznensl u 3a1a4u aHTPONONOrMU. MeTo bl aHTPOIOJIOTHH.

CraHOBJICHUE IPEJICTABICHUI O IPOUCXOKICHUHU YesloBeKa. Penruosusie Boz3peHus. COBpEMEHHbIE HayYHbIE TEOPUH.
CX0JcTBO YenoBeka C KUBOTHBIMH. CHCTeMaTHYeCKOe MOJNOXKeHHe denoBeka. CBHAETENbCTBA CXOACTBA YENOBEKa C
JKMBOTHBIMH: CPaBHHTENEHO-MOP(OIOTHUECKHE, dMOPHOIOTHUECKHE, (U3HOIOr0-0HOXUMHUYECKHE, MOBEICHUECKHE.
Otmnuuns yenaoBeKa OT XKUBOTHBIX. IIpsAMOX0OXKaeHHue H KOMIUIEKC CBS3aHHBIX C HHM IIPU3HAKOB. Pa3BuTue ronoBHOro
MO3ra H BTOPOH CHTHAJIBHON CHCTEMBL.

JBmxymue cuiabl ((pakTopbl) aHTpONOreHe3a: OHOJOrHYecKHe, couuanbHble. COOTHOIICHWE OHOJIOTHYECKHX H
COLMANIBHBIX (h)aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJJH¥ aHTPOIIOTeHe3a. PaHHKe YenoBeKkooOpasHble 00e3bsHBI (IIPOKOHCYIIE) i paHHHE ITOHTHIBI — 00IIue
TIPEIKN YeJIOBEKOOOpa3HBIX 00€3bsSH M JIIONeH. ABCTPAJIONUTEKH — JBYHOTHE Npenkd ironeil. YenoBek yMmenslii,
MepBbIe M3TOTOBJICHUS OpYAMH Tpyna. UenoBeK NpsIMOXOISIIMA M INEpBBIA BBIXOA JIIOAEH 3a mpenenbl AQpUKH.
YenoBek relpenbOeprckuii — OOmMMI NpenoK HeaHIEePTATbCKOTO 4YeloBeKa M deloBeKa pa3yMmHoro. Yemosek
HEeaHJIePTaIbCKUH KaK BHUJ JIFOJEH XOJIOAHOTO KiuMaTa. YenmoBeK pa3yMHBIH COBPEMCHHOIO THUIIA, NEHHCOBCKUH
YeJI0BEK, OCBOCHUE KOHTUHEHTOB 3a npenenamu A¢dpuku. [Taneoreneruka u najneoreHOMUKa.

OBOMIONUS COBPEMEHHOIO deloBeKa. ECTECTBEHHBI OTOOpP B HONYIAMAX dYenoBeka. MyTallMOHHBIH IIpolecc U
nomamopdusM. IlomynsnuoHHBIE BOJHBI, Jpeli¢ TeHoB, Murpamus U «d(QQPEKT OCHOBATENSD» B MOIYJIIIHIX
COBPEMEHHOI0 YeI0BeKa.

YenoBeueckne pacel. Ilomsarne o pace. Bonplime pacekl: eBponeonpaHas (eBpasuiickas), aBCTpalO-HETPOHMIHAS
(9KBaTOpHaNbHas), MOHTOJOWAHAS (a3MaTCKO-aMepHKaHCKas). BpeMs M IyTH pacceneHusl 4ejoBeKa IO IUIaHETe.
EnunctBo denoBeueckux pac. Hayunas HecocTosiTenbHOCTh pacu3Ma. [IpHCIOCOOGIEHHOCTh 4YeloBeKa K PasHBIM
YCIIOBUSIM OKpY)Karolieil cpenbl. BimsiHue reorpaduyaeckoii cpensl u apetida reHoB Ha MOP(OIOTHIO U (PU3HOIOTHIO
YenoBeKa.

MexIuCUUIUTHHAPHBIE METObI B (HU3HYecKoil (OMOIOrHYecKOoi) aHTPOIMOJOTUH. DJBONIONUOHHAS aHTPOIONOTHS H
MaJICOAHTPOIIONIOTHSI YeJIOBEUECKUX MOy IIHil. broconnanbHble nccieoBaHus MPUPOs! denoBeka. MccnenoBanne
KODBOJIIOIINH OMOJIOTHYECKOTO ¥ CONUATBHOTO B YeNIOBEKE.

45. | AHTpomnosiorusi — HayKa O 4eJOBeKe

N

46 | Ilpaktuueckas padota Nel3. M3ydyenne ocobeHHOCTEH CTPOCHHS CKeleTa
YeJIOBEKA, CBSI3aHHBIX C NPSIMOXO0KICHUEM

47. | YUenoBeueckue pacsl. BuoBoe eIMHCTBO Y€I0BEYECTBA

TIP10, TIP15, TIP18, TIP20, ITP25.
JIP 1.1 — 1.6,

JIP 2.1 - 2.4,

JIP 6.1- 6.4

Tema 22. DJkosoruss — HAayKa O B3aHMOOTHOLIEHHSIX OPraHU3MOB

U HAIOPraHU3MEHHBIX CUCTEM C OKPY KaoLei cpenoi

Copnep:xanne: 3apoxIeHHE M pa3BHTHE dKoyoruu B Tpyaax A. I'ym6ombnara, K.®. Pymse, H.A. Ceepuoa, D.
T'exxens, A. Tencin, B.H. Cykauépa. Pazznensl 1 3agaun 3xkosnoruy. CBs3b S5KOJIOTHH C JPYTUMH HayKaMHU.

Mertoasr  skomorun. IloneBble HaOMIOACHMS. OKCIEPUMEHTHI B OKOJIOTHH: IPUPOAHBIE U JabOpaTOpHEIC.
MopenupoBaHue B 9KOJIOTUH. MOHUTOPUHT OKPYIKAIOIIEH Cpe/bl: JIOKAIBHBIIN, perHOHAIBHBINA U II00AIbHBII.
3HavyeHne 3KOIOTUYECKHX 3HAHUH JUIsl YenoBeka. DKOIOTHYeCKOe MHPOBO33PEHHE KaK OCHOBA CBS3EH UEIOBEYECTBA C

43




npuposoii. opMHUpOBaHHE SKOIOTHYECKOI KYJIBTYPhI H 3KOJIOTHYECKON IPaAMOTHOCTH HAaCEJICHHSI.

48. ‘ 3apoxkIeHUE U PA3BUTUE IKOJIOTHU. METO bl 9KOJIOTUH

N

Tema 23. Opranusmsl H cpejia 00UTAHUS

Copnep:xanne: Dxonornueckue HakTopsl 1 3aKOHOMEPHOCTH UX aeicTrsl. Kiaccupukanus sKonornueckux Gpakropos:
abnoTuueckne, OHOTHYECKHE, aHTpoIoreHHple. OOIIME 3aKOHOMEPHOCTH JEHCTBHS OKOJIOTHYECKHX (DaKTOPOB.
Ipasuno muanmyma (K. Hlnpenrens, FO. JIu6ux). TonepaHTHOCTh. DBPUOHOHTHBIC U CTEHOOHOHTHBIC OPraHU3MBI.
Abuotnueckue Qaktopsl. CBeT Kak skojormdeckuii daxrop. JlelicTBHe pa3HBIX YYaCTKOB COJTHEYHOrO CHEKTpa Ha
OpraHM3MBbl. DKOJIOTHYECKHE TPYNIBl PAacTEeHHH U JKUBOTHBIX MO OTHOLIGHWIO K cBeTy. CHTrHailbHas poJb CBETa.
dotonepuoansm.

Temmeparypa Kkak odkonoruueckuid ¢axrop. JleiictBue TtemmepaTypbl Ha OpraHu3Mbl. [IOWKHIOTEpMHBIE U
TOMOHOTEPMHBIC OPTaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

BraxHocTh Kak dKonmormueckuid ¢aktop. IlpucrocoGiieHus pacTeHHH K NOAAEPKAHHIO BOIHOrO OajaHca.
Kiaccuduxkanus pactenuii mo oTHOIIEHHIO K Boje. [IprcrnocobieHns )UBOTHBIX K H3MEHEHHIO BOJHOTO PEKUMA.
Cpensl  oOWTaHHMS OpraHM3MOB: BOJHAs, HAa3eMHO-BO3JYIIHAs, IOYBCHHAs, IIIyOMHHAas MOANOYBEHHA,
BHYTpUOpraHu3MeHHas. DU3MKO-XMMHYECKHE OCOOEHHOCTH cpell oOuTaHus opraHu3MoB. IlpucnocoOneHus
OPraHU3MOB K XH3HH B Pa3HbIX CpeJiax.

Buonornueckue putMbl. BHemmnme m BHyTpeHHHe pUTMBEL CyTOYHBIE W TOAWYHBIE PUTMEL IIpHCriocoOIeHHOCTH
OPraHU3MOB K CE30HHBIM M3MEHECHHUSM YCIIOBUH JKU3HU.

JKusnennsie ¢Gopmbl opraHuzmoB. [loHsTe o u3HeHHOH ¢opme. JKuzHeHHble (OpMBI pacTeHMid: AepeBbs,
KYCTapHHUKH, KYCTADHIYKH, MHOTOJIETHUE TPaBbl, OJHOJIETHHE TPaBhl. JKnu3HeHHBIe (POPMBI KUBOTHBIX: THIPOOUOHTHI,
reoOUOHTBI, a3p0OHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a *KHU3HH.

Buornueckue dakropel. Buapl 6MoTHUECKHX B3aMMOJCHCTBUIT: KOHKYPEHIMS, XUIIIHUYECTBO, CUMOMO3 U €ro (hOpMBI.
Tlapa3uTn3m, Koomeparusi, MyTyalnn3M, KOMMEHCAlIM3M (KBapTHUpPAHTCTBO, HaxieOHH4ecTBO). Herpoduueckne
B3auMogeicTBus  (Tommyeckue, (dopuyeckue, abpudeckue). 3HaueHHE OHOTHYECKHX B3aHMOACHCTBHHA s
CYIIECTBOBaHHsI OPIraHU3MOB B cpefie 00uTanusl. [IpHHIMI KOHKYPEHTHOTO HCKIIIOYEHHS.

49. | Dkonornyeckue GpakTopsl. AGHOTHYECKHE (PAKTOPHI CPEJIbI

50. | buotnyeckue HakToOpbI Cpe bl

N

N

Tema 24. Dxoy0rusi BUJI0B U MOMYJISIIUIA.

Copepxanne: DKOJOTMYECKUE XapaKTEePUCTHKKA nomymsuuu. [lomynsuus kak Owosorndeckas cucrema. Poinb
HEOJHOPOMHOCTH cpenbl, (u3Hyecknx OapbepoB M OCOOCHHOCTEH OHOJOrHHM BHIOB B  (DOPMHUPOBAHHHU
MPOCTPAHCTBEHHOM CTPYKTYpbI MOmyisiuii. OCHOBHBIE MTOKA3aTENU MOMYJISINT: YHUCIEHHOCTD, IUIOTHOCTh, BO3pacTHas
M TIOJIOBAs CTPYKTYPA, POXKAAEMOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTD, MUTPALIHSL.

Okosorndeckasi CTpyKTypa momysiuni. OLeHKa YMCIEHHOCTH HOMyJSANMU. JIMHaMMKa MOMYJIALUY U €€ peryIsius.
Buotnueckuii moTteHIMan nomyirauud. MOJAENIUpOBaHME JIMHAMUKHM TOMyIsuuMd. KpuBble poCTa YHCIEHHOCTH
nonyssinud. KprBbie BbDKUBaHHS. Perysiius 4uCcIeHHOCTH MOMYIISIIHUIA: POJb (HaKTOPOB, 3aBUCSIINX H HE 3aBHCSIIHX
OT IUIOTHOCTHU. DKOJIOTHUECKHE cTpaTerny BUA0B (r- 1 K-cTparerun).

TlonsiTue 00 skomornyeckod Huie Buaa. MecrooOuranue. MHoOroMmepHas Mojenb 3Kojorudeckod numm JIU.
XaranHcoHa. Pa3Mepsl skonornueckoit Humu. IloTeHmanpHas 1 pealn30BaHHas HUIIN.

Buj kak cuctema nomynsanuit. Apeasnsl BUAOB. BHIBI M MX ®KU3HEHHBIE CTPATETHU. DKOJIOTMYECKUE SKBUBAJICHTBI.
3aKOHOMEPHOCTH MOBEACHHS M MUTpallUii )KUBOTHBIX. buonornyeckne MHBa3HUM 4y>KEPOJHBIX BUJIOB.

51. ‘ DKOJIOTHYECKHUE XAPAKTCPUCTHUKHU IMONYJIALUHA.

TIP14, TIP19, TIP21 — [IP15, TIP26;
JIP 6.3,JIP 7.1 - 7.6

Tema 25. IkoJ10rus co001ECTB. IKOJIOTHYECKHE CHCTEMBbI

Copnep:xanne: CooOmecTBa opraniu3MoB. bronenos u ero cTpykrypa. CBsi3u MeXy OpraHiu3MaMH B GHOLIEHO3E.
Oxocucrema Kak OTKpbiTasg cuctema (A.Jl. Tencnm). @DyHKIMOHAIBHBIE OJOKM OPraHM3MOB B JKOCHCTEME:
MPOJYLEHTHI, KOHCYMEHTBI, peayueHTbl. Tpodudeckue ypoBHH. Tpoduueckue nenu u cet. AOHOTHUECKHE OIOKH
skocucteM. [TouBsI 1 MBI B 3K0CcHCcTeMaX. KpyroBopot BelecTB ¥ IOTOK SHEPIHH B 9KOCHCTEME.

OcHOBHBIC TOKa3aTeNl JKocucTeMbl. bruomacca M mponykumsi. DKOJOTHYECKHe IHMpaMUABl YHCeN, Ouomaccsl U
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SHEPIUH.

HanpasiieHHbIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIeCCHU. I1epBUYHBIC 1 BTOPUYHBIC CYKLIECCHUH M X HPUYHHBL.
AHTpOIOreHHbIe BO3AEHCTBUS Ha cykieccuu. KimmMakcHoe coobmectBo. bruopasHooOpas3ue M MOMHOTa KPYroBOpOTa
BEILIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

IIpupoHbIe S3KOCUCTEMBI.

AHTPOIIOTEHHBIE KOCHCTEMBI. ATpO3KOCHCTEMA. ArponeHo3. Pasinmdus MEXIy aHTPOHNOTCHHBIMH W HPHUPOAHBIMU
9KOCHUCTEMaMH.

VYpboskocuctembl. OCHOBHbIE KOMIIOHEHTBI ypOodkocucteM. lopoackas ¢uopa u ¢ayna. CuHaHTpOIM3ALUS
ropoackoil ¢ayHsl. bronormyeckoe 1 X03sHCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U yPOOIKOCHCTEM.

3aKOHOMEpHOCTH (HOPMHUPOBAHHUSI OCHOBHBIX B3aHMOJCHUCTBHI OpraHM3MOB B OJKOcHCTeMax. llepeHoc sHepruum u
BEIIECTB MEXJIY CMEXKHBIMH 3KOCHCTEMaMHU. YCTOHYMBOCTD OPraHM3MOB, INOMYJISLMH M 9KOCHCTEM B YCIOBHSX
€CTECTBEHHBIX M aHTPOIIOICHHBIX BO3CHCTBHIA.

MeTom0/10TUsI MOHHTOPUHIA €CTECTBEHHBIX M AHTPOIIOICHHBIX KOCHCTEM.

52. | Coo011ecTBO OpraHu3MOB — OMOIIEHO3. JKOCHCTEMA

53. | Ilpaktnueckas pabora Nel4. CocraBieHHE CXEeM MEPEHOCA BEIIECTBA W
SHEPTUU B IKOCHCTEMAaX

54. | IIpaktuueckas pabora Nel5. Pemienue sKoJ0rn4eckux 3aaad

I1P14, I1P16, ITP19, ITP21 — I1P26;
JIP 6.1- 6.4,
JIP 7.1 7.6, JIP 8.7

Tema 26. Buocdepa — rinodanbHas 3KocucTeMa

Copnep:xanne: buocdepa — obueranerapaas 06010uka 3eMiIH, I CYLIeCTBYET WU CyIleCTBOBANA KU3Hb. PazBuTHe
npescTaBiIeHnil o 6uocdepe B Tpynax . 3rocca. Yuenue B.J. Bepnanckoro o 6uocdepe. Obmactu 6uocheps! n eé
coctaB. JKuBoe BemecTBo O6rocepsl 1 ero QyHKIIH.

3aKOHOMEpPHOCTH CyIlecTBoBaHusI Oroctepsr. OcobeHHOCTH OHochephl Kak ro0aIbHON IKOCUCTEMBL. [InHaMuuecKoe
paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB M OHOreoXxmMmudeckne LUKIBI (yriaepoza, a3oTa). PuTmMudHOCTH
sIBJICHUI B Orocdepe.

3onanbHOCTE Onocdepbl. ITonstue o OGuome. OCHOBHbIE OMOMBI CYIIM: TYHIpa, XBOWHbBIC Jieca, CMEIIAHHBIE H
[IMPOKOJUCTBCHHEIE JIeca, CTENH, CaBaHHBI, IIYCTBIHHU, TPONMYECKHE Jeca, BBICOKOTOphs. Kimmar, pacTUTeNbHBIH U
JKUBOTHBII MHP OHOMOB CYIIIH.

CTpyKTypa 1 (pyHKIIHS KUBBIX CHCTEM, OLICHKA UX PECYPCHOrO MOTEHIHANA H OHOCHEPHBIX YHKIHIL.

55. | buocdepa. Ctpykrypa u cocraB buochepst

56. | 3akoHOMEpHOCTH cymiecTBoBaHUs O6nocdeprl. KpyroBopots! BemiecTs

N

S57. | CPNe6.  3onanbHOCT,  Oumoceppl. OcCHOBHblE  OMOMBI  CYIIH.
YcroitunBocTh 6Hochepsl

TIP14, TIP16, TIP19,
TIP21 — [TP26;
JIP 6.3,JIP 7.1 - 7.6

Tema 27. YesioBeK 1 OKpPYKaOIIAsA cpeaa

Copep:xanne: DKOJOTMUECKME KPHU3UCHI M HMX TNpHYMHBL BosnelicTBue uenoBeka Ha Ouocdepy. 3arpsisHeHue
BO3AYHIHON cpeabl. OXpaHa BO3/yxa. 3arpsisHEHHE BOJHOM cpenbl. OXpaHa BOJAHBIX pecypcoB. PaspyiieHue MouBBI.
OxpaHa NOYBEHHBIX pecypcoB. M3MeHeHne KinmaTa.

AHTPOINIOTEHHOE BO3/ICHCTBHE HA PACTUTENBHBIN M KMBOTHBIH Mup. OXpaHa pacTUTENBHOTO M KMBOTHOTO MHMpA.
OcHOBHBIE TPHHIMIIEI OXpaHbl Mpuposbl. KpacHeie kanrn. Ocobo oxpansemsle mpupoinsie Tepputopun (OOIIT).
Borannueckne cajbl 1 300JI0THIECKHE TAPKH.

OcHOBHBIE TIPUHIMIBI YCTOWYHBOTO PAa3BUTHS YENOBEYECTBA M MPHPOJBI. PanmoHanpHOE NMPHPOAONOIL30BaHUE U
COXpaHEHHEe OMOJIOTHYECKOro pa3sHooOpasus 3emin. OOIMe 3aKOHOMEPHOCTH TIIO0ATBHBIX SKOJOTHYECKHX KPU3HCOB.
OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIE MOCIIEICTBHS.

PasBuTie METOI0B MOHUTOPHHTA Pa3BHTHS OMACHBIX TEXHOTEHHBIX MPOIIECCOB.

58. \ Bo3zgeiicTBue yenoBeka Ha 6nochepy

[1P14, I1P16, I1P23 — [1P24;
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59. | PanmonanpHOE MPUPOIONIONHE30BAaHUE M YCTOMYHBOE PA3BUTHE 1 1 JIP 1.6, JIP 3.1 — 3.4, JIP 5.1 — 5.3,
OxpaHbl IPUPOJIBI JIP6.3,JIP8.7JIP 7.1 —7.6
IIpome:xxyTouHasi arrectanusi B gopMe IK3aMeHa 18
HNUTOI'O BO 2 CEMECTPE 69 41 16 6 6
BCEI'O (BK.II0Yasi MPOMEKYTOYHYH) aTTECTALMIO) 135 63 30 12 12

VP — ypok; I13 — npaktuueckue 3anatus; K — koHcynprammu; CP — camocrositenbHas pabora
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5. YCJOBMUS PEAJIM3AIIAU ATAIITUPOBAHHOM PABOYEN ITIPOT'PAMMBI

5.1 B koajexke nperycMOTPeHO MAaTepHAIbHO-TeXHHYECKOe 000pyaoBaHUe o0O01Iero
N0JIb30BaHUA (/151 00y4AIOIIMXCS C HAPYIIEHHEM CJIyXa)
e Nunykuuonnas netiia UC50C.
e MnayknuonHas cuctema s ciadocisimaniux Y C-50/K
e Anmapar  3BYKOYCWIMBAIOIIMKA  BO3AYUIHOW M KOCTHOM  NPOBOJUMOCTH, U
BUOpoTakTHiIbHOTO BoctpusTus - ABKT-/[-01 "T'mo0yc"
e MHpopmanroHHbIe CEHCOPHbBIE KHOCKH.
5.2 AOIT CIIO mnpemycMOTpeHO coOMoAcHHE TPeOOBaHMM K JIOCTYITHOCTH 3JaHUN U
COOPYKEHH KoJule/a U 6€30IacHOr0 B HUX HAaXO0XJACHUS, B TOM YHCIIE:

— OO0ecnieueHue JOCTYIHOCTH TMPHIETAIONICH TEPPUTOPHM, BXOAHBIX IMyTeH, myTen
nepeMenieHus BHYTpU 3/1aHus TUIs oOyuaronuxcs c OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbsI U HHBAJINJIOB;

— Hanuuue crenuampHBIX MECT B ayIUTOPHSX ISl OOYYarOMIMXCS C OTPaHMYCHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIMJIOB;

— Hanuune 000pynOBaHHBIX CaHUTAPHO-TUTMEHUYECKUX TIOMEIIEHUH sl 00ydaromuxcs
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 1 HHBAJIUIOB;

— Hanuuue cucreMbl CHUTHANU3ALMK M OMOBELICHUS ISl OOYyYarOIIUXCS ¢ OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI U HHBAJIN/IOB.

5.3 K obGopynoBanuio pabouero mecta wuHBaIMga w/uian jmua ¢ OB3 mo cayxy
NPEeIbABISAIOTCS TpeOOBaHUS: paccTaHOBKa o00OOpyaoBaHUs M Mebenu Ha pabodynx MecTax
JoJKHa oOecneynBaTh O€30MACHOCT M KOM(OPTHOCTH Tpyda, HE co3[aBaTh IMOMEX s
MOJIX0/1a, TIOJIb30BAHMS, TEPEABIKCHHS;, CTAHKW; TEXHHMUYECKHE YCTPOHCTBA JOJDKHBI HUMEThH
YCTOWUYUBBIE OE30MaCHbIE KOHCTPYKIMH, MPOYHYIO YCTAaHOBKY M (DUKCAIUIO, MPOCTON CHOCO0
MIOJIb30BAHUS; PACIIONIOKEHHE TTOJIOK HAa YPOBHE TUIEY M HE BBIIIE YEIOBEYECKOTO POCTA; CTOIBI U
CTYJbs JIOJKHBI OBITH 000PYI0OBaHbI PEryJINPYEMBIMH 110 BBICOTE
MeXaHU3MaMH U JIp.

Pabouee MecTo (Ipu HEOOXOIMMOCTH) JOJKHO OBITH 0OECHEUEHO 3BYKOYCHIIMBAIOIIEH
annapatrypoil, BU3yaJlbHBIMH HHJIUKAaTOpaMH, KOTOpble NpeoOpa3yloT 3BYKOBBIE CHUTHAJBI B
CBETOBBIC, PEUEBHIC CHUTHAIBI B TEKCTOBYIO OCTYIIYIO CTPOKY JJIsi OPHUEHTHPOBKH JIUI[ C
HapYIICHUSIMA CITyXa.

O6opynoBaH#e OrpakAeHUsI ABMKYIINXCS MEXaHU3MOB, JISCTHUYHBIX MIPOJIETOB M APYTHX
OMAaCHBIX 30H B COOTBETCTBHHM C JICHCTBYIONIMMH TpPEOOBAaHUSMH CTaHIAPTOB CHCTEMBI
0€30macHOCTH Tpy/a.

Oprannsanus padodero Mecta AJsi 00y4aromUXcs ¢ HAPYIIEHHEM CJIyXa

* peKOMeHJayeTcs — TNepBas MM BTOpas napra (OKOJO OKHAa WJIM B CpeIHEM psay) ¢

OpraHu3aneil J0CTaTOYHOrO IPOCTPAHCTBA, YTOOBI OOYYArOIIMICS B YCIOBUSX pPEUYEBOTO

HOJIMJIOTa MMEJ BO3MOXKHOCTH IIOBOPAUMBATBCSA U CIIYXO-3PUTENBHO BOCHPUHUMATH peyb

OKPYKaIOIIHX

* pacroyioKeHHe OO0yYaromerocsi TakuM 00pa3oM, 4TOOBI €ro JIydlle CibIIaiiee yxo ObLIo

MaKCHUMaJIbHO MPUOIIKEHO K MeIarory Ha 3aHsATHH (CIpaBa/cieBa OT Meiarora)
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* ayJMTOPHUS JIOJDKHA OBITH O0OpYyZOBaHa CTAllMOHAPHOW 3BYKOYCHJIMBAIOIICH ammapaTypou
KOJIJIEKTHBHOTO T1OJIb30BaHHUS
* yueOHasi ayqUTOpUs JOJDKHA OBITH 00OpYyIOBaHA PaJMOKIACCOM, KOMIBIOTEPHONH TEXHUKOM,
ayIMOTEXHUKOHN (aKyCTUUECKUH YCHJIUTENb U KOJOHKH), BUJCOTEXHUKOH, JOKYMEHT-KaMepou,
TeKkcTohoHAMHU
* OCHAIIEHUE ayJUTOPUM MYJIbTUMEIUMHHON ammapaTypod: Jocka C IPOEKTOpoM /
UHTEpaKTUBHAs IaHENlb, KOMIIBIOTEDP C KOJOHKaMu M BbIxogoM B INeterNeet, cpeactBa s
XpaHeHus u neperoca nipopmanuu (USB-HakonuTenu, puHTEp, CKaHep).
* crieralibHOe 000pyI0BaHKE IS 3aHATHH cypzomeaarora u jgoromneaa (3epkaino, FM-cucremsl,
unaukarop 3Bydanus MH3, cypnonoronmennmyeckuii TpeHaxep «/Ipnpdald2y, cnenmanbHble
KommbloTepHbie nporpammbl Hearthe World, Speech W u 1p.)

5.4 TexHu4eckne M MPOrpaMMHbIe CPeCTBA 00IIEro M CIeNHAJIBLHOT0 HA3HAYEHHA
* HAyITHUKH ¢ MUKPO(GOHOM
* MOOMJIBHBIN painoKiiace
* akycTuyeckas cucrema (Cucrema cBOOOAHOTO 3BYKOBOTO I10J1s1)
* nH(pOpMAIMOHHASA UHAYKIIMOHHASI CUCTEMA
* TeKCTOOH
* BUJICOTEKA YUEOHBIX M JPYTUX HCIIOJIB3YEMbIX B 00pa30BaTeIbHOM MpoIecce BUACOPUIEMOB C
cyoTuTpamu
* MyJBTUMEIUIHBIE CPECTBA pUeMa-repenadn yaeOHo nHGpopManuu (IpoeKTop, TEIEBU30P,
WHTEPAKTHBHAS NTAHEIb, JOKYMEHT-KaMepa  T.11.)
* CYpIOTEXHHUYECKHE CPEJCTBA U1 KOMIIEHCAI[UM YTPAueHHOW WJIM HapyIIEHHOH CIIyXOBOH
byHKIIIN
5.5 TpeboBanuss K y4eOHO-METOAMYECKOMY M  HH(POPMAIMOHHOMY  OOECIEYCHHIO
a/IanTUPOBAHHOM paboueil mporpaMmbl ISt 00y4AIOIMMXCS ¢ HAPYUIEHUSIMH CJIyXa
VYyeOHble 1 HHPOPMALIMOHHBIE PECYPCHI
* yUeOHHKH B JIEKTPOHHOM M IT€YaTHOM BapHaHTE
* yueOHbBIE MOCOOWs, MaTepuaibl Ui CaMOCTOSATENBHOW padOThl B TedaTHOH (opme Win B
dbopme PIEKTPOHHOTO TOKYMEHTa
* IPOTPaMMBI BUPTYaIbHBIX JTA00PATOPHBIX padboOT
* yueOHbIe MaTepualibl B BUJeo(hopMaTe ¢ CypJoNepeBOAOM HITH CYOTUTpaMHU
* CUCTEMa MOJIEP’KKH yuyeOHOro mpolecca 00pa30BaTeNIbHOW OpraHu3aluy, (yHKIMOHUPYIOLIast
Ha MPOrpaMMHOM 00pa3zoBaTeIbHOM mIaTgopme
* 3JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI
* MyJBTUMEIUITHBIE PECYPCHI
* CEpPBUC BUICOKOH(EpEeHIIHI
* IporpaMMHOE o0ecrieueHune sl TEKCTOBOM, TOJIOCOBOM U BUIEOCBSA3U
NIEPUOTNIECKUE M3/IaHuUs B OJICKTPOHHOM U TIEYaTHOM BapHaHTE
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