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IInanupyemMble pe3yJbTaTbl 0CBOeHHsA yueOHOro kypca «B mupe o0mieit Omosiorun» B 9 Kiacce

BbInyCKHUK HAY4YUTCSH:

® BBIJEIATH CYIIECTBEHHbIC IPU3HAKU OMOJIOTHYECKUX 00BEKTOB (BHA, SKOCHCTEMBI, OMOC(Ephl) U MPOLIECCOB, XaPaKTEPHBIX ISl COOOIECTB
KUBBIX OPIaHU3MOB;

® apryMEeHTUPOBaTh, IPUBOAUTH J0KA3aTEIbCTBA HEOOXOAMMOCTH 3AIIUTHI OKPY’KaIOIIEN Cpeabl;

® apryMEeHTHPOBATh, IPUBOJUTH 0KA3aTEIbCTBA 3aBUCUMOCTH 310POBbs YEIOBEKA OT COCTOSIHUS OKPY’KAIOLEH CPElbl;

® OCYHIECTBIATh KJacCH(UKaLMIO OMOJIOTMYECKUX OOBEKTOB Ha OCHOBE ONpEAETeHHUs UX NPUHAIICKHOCTH K ONPEIEICHHOM
CUCTEMAaTUYECKOW IPyMIIE;

® DpacKpbIBaTh POJb OHOJOTMH B TMPAKTHUYECKOW AEATEILHOCTH JIOJCH; POib OMOIOTMYECKHX OOBEKTOB B NPUPOAC U JKU3HU YENIOBEKa,
3Ha4YeHHe OMOJIOTHYECKOro pa3HooOpas3us I COXpaHeHHs Orocdepsl;

® OOBSCHATH OOLIHOCTb IPOMCXOXJEHUS U SBOJIOLUU OPraHU3MOB HA OCHOBE COIOCTABICHHUS OCOOCHHOCTEH MX CTPOCHMS H
(GYHKIIMOHUPOBAHUS;

e OOBSCHATH MEXAaHU3MBI HACIIEJICTBEHHOCTH ¥ M3MEHYHBOCTH, BOSHUKHOBEHUS MPUCIIOCOOJIEHHOCTH, TIPOIIECC BUI000pa30BaHMS,

® pasaMyaTh [0 BHELIHEMY BUIY, CXeMaM U ONUCAHUIM peasibHble OMOJOrMUecKrue 0OBEKThI WIIM UX U300paykeHHMs, BBIABIISAS OTIIMYUTEIbHbIE
MPU3HAKH OMOJOTMYECKUX O0OBEKTOB;

® CpaBHMBATh OMOJIOTUYECKHE OOBEKTHI, IPOIECCHI; AETaTh BBIBOAbI U YMO3aKIIIOUEHHUS HA OCHOBE CPABHEHMS;

® YCTaHaBIUBATh B3aUMOCBS3H MEXAY OCOOCHHOCTSIMHU CTPOEHHUS U (YHKIIUSIMU OPTaHOB U CUCTEM OpPI'aHOB;

® JCIOJIB30BaTh METOJIbl OMOJOTMYECKON HayKu: HaOJI0/1aTh U ONUCHIBATH OMOJIOTMYECKHE OOBEKTHI U MPOILIECCHl; CTAaBUTh OMOJIOTHYECKHE
HKCHEPUMEHTHI U OOBSICHATH UX PE3yJbTaThl,

® 3HATh U ApPIrYMEHTHPOBATh OCHOBHBIE NPAaBUJIA TIOBEJIEHUS B IPUPOJE; aHAIIM3UPOBATh U OLICHUBATH IOCIEICTBUS JEATEIBHOCTH Y€JIOBEKa B
MIPUPOJIE;

® OMNKCHIBATh U HMCMOJIb30BaTh MPHUEMBbI BBIPAIIMBAHUS M PA3MHOKEHHUS KYJIbTYPHBIX PACTEHMM M JOMAIIHUX XKMBOTHBIX, YXOJa 33 HUMH B
arpoleHo3ax;

® HaXOJUTh B y4eOHOW, HAy4HO-TIOMYJSApHOM nuTeparype, MHTepHET-pecypcax HMHPOpPMAIUIO O XUBOM mpupojsie, opopMIsiTh €€ B BHUJE
MUCHMEHHBIX COOOIEHUH, TOKIa10B, pedeparos,;

® 3HATh U COOJIIOJATh MpaBUia paboThl B KaOMHETE OMOJIOTHH.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® [IOHMMAThb SKOJOIMYECKHE MpOoOJIeMbl, BO3HHMKAIOUIME B YCIOBHUAX HEPALMOHAJIBHOTO MPUPOJOINONb30BAHUS, W MYTH pPEIIeHUs ITHX
npooeM;

® AHAJIW3UPOBATh M OLIEHUBATH LIEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX JEHCTBHUSAX M IOCTYIKAX IO OTHOUIEHUIO K 3/I0POBBIO CBOEMY U
OKpY’KaloIlIKX, OCIEICTBUS BIUSHUS (DAKTOPOB pUCKa HA 3/J0POBbE YEIOBEKA,;

® HAXOIUThb MH(POPMALMIO MO BompocaM oOmied OMOJOrMM B HAy4yHO-NOIYJSPHON JMTEparype, CHELUATU3UPOBAHHBIX OMOIOTMYECKUX
CIIOBapsiX, CIpaBOYHUKAX, IHTepHET pecypcax, aHaIM3UPOBATh U OLICHUBATH €€, IEPEBOANTH U3 OJHON (GOPMBI B IPYTYIO;



® OPHEHTUPOBATHCA B CHCTEME MOPAIBHBIX HOPM M IEHHOCTEW MO OTHOLICHHIO K OOBEKTaM >KMBOH HPUPOIBI, COOCTBEHHOMY 3/J0POBBIO H
3I0pPOBBIO JIPYIUX JIt0Jel (IpHU3HAHUE BBICOKOM IIEHHOCTH XKU3HU BO BCEX €€ MPOSIBICHUSX, IKOJIOTMYECKOE CO3HAHUE, IMOLIMOHAIBHO-1IEHHOCTHOE
OTHOIIEHHUE K 00BbEKTaM KMBOH NMPHUPOJIbI);

e CoO3[aBaTh COOCTBEHHbIE NMHCBMEHHbBIE U YCTHBIE COOOIIEHUS O COBPEMEHHBIX NpobiieMax B 001acTH OMOJIOIMH U OXpaHbl OKPY>KaroLIeH
Cpeabpl Ha OCHOBE HECKOJBKMX HMCTOYHMKOB HH(OPMALMHU, COMPOBOXKAATH BBICTYIUICHHE INpPE3E€HTAlNEH, YYUTHIBasi OCOOEHHOCTH ayIHTOPUHU
CBEPCTHUKOB;

e paboTaTh B IpyMIE CBEPCTHUKOB IPU PELICHUM MO3HABATENbHBIX 3aJjau CBA3aHHBIX C TEOPETHMUECKUMH M MPAKTUUECKUMM MpoOiieMaMH B
00JIaCTH MOJIEKYJISIPHOM OMOJOrWH, TEHETUKH, SKOJOTUH, OMOTEXHOJOTHH, MEIUIIMHBI U OXpaHbl OKPYXAIOIIEH Cpelbl, MIIAaHHPOBATh COBMECTHYIO
NS TeIbHOCTb, YYUTHIBATh MHEHHE OKPYKAIOIIMX U aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA[ B 1€ TEILHOCTh IPYIIIIbI.

TpedoBanus K pe3ybTaTtam 00y4eHUs

HGHTGHLHOCTB O6pa30BaTeHLHOFO YUYpCKACHUA B 06y‘ICHI/II/I OHoJ0ruu JOJDKHa OBITE HallpaBJICHA HAa JOCTHUIKCHUC 06y‘IaIOH_II/IMI/IC$I CJICAYIOIIUX
JUYHOCTHBIX Pe3yJbTATOB.

1) 3HaHWE OCHOBHBIX MNPHUHIIUIIOB M MPAaBHUJ OTHOIIECHHS K >XHBOW MPHPOJE, OCHOB 3J0pPOBOr0 00pa3a KM3HH H 3J0POBbECOEpPETaroIiX
TEXHOJIOTHI;

2) peanu3alys yCTaHOBOK 3/J0POBOTO 00pa3a sKU3HHU;

3) chOpMHUPOBAHHOCTH MMO3HABATEIHHBIX WHTEPECOB M MOTHBOB, HAMPABICHHBIX HA H3YYEHHE JKHBOW PHUPOJBI; WHTEIUICKTYaIbHBIX yMEHHN
(moKa3bpIBaTh, CTPOUTD PACCYKIEHUS, aHATU3UPOBATh, CPABHUBATD, JIEJIATh BBIBOJIBI H JIP.); 3CTETUYECKOTO0 OTHOIICHHS K KUBBIM O0BEKTAM.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHS BBIITYCKHUKAMU OCHOBHOM LIKOJIBI IPOTPaMMBI 110 OMOJIOTUHU SIBIISIOTCS:

1) OBJIaJJCHHUEC COCTABJIAIOIIUMHA HCCHCI[OB&TGHBCKOﬁ )41 HpOCKTHOfI ACATCIIbHOCTH, BKIIFOYasds YMCHUS BUACTH HpO6JIeMy, CTaBUTHb BOIPOCHI, BBIIBUT'ATH
TUIOTE3bI, JaBaTb OINPCACICHUSA TIOHATHAM, K.]'IaCCI/I(i)I/IHI/IpOBaTI), Ha6J'IIO)IaTI), MNPOBOAWUTL OKCICPUMCHTBI, J€JaTb BBIBOJABI W 3aKIIOYCHHA,
CTPYKTYpHUPOBATh MaTcpual, O6’b$ICH$ITB, JAO0Ka3bIBaTh, 3allIMIIATbL CBOU UJCHU,

2) ymeHue paboTaTh ¢ pa3HBIMH MCTOYHUKAMU OMOIIOTUYECKOW MHGOpPMAIMU: HAXOIUTh OMOJOTHYECKYI0 MH(GOPMAIIMIO B Pa3IMYHBIX HCTOYHHKAX
(Texcre ydeOHMKA, HAYYHO-TIOMYJISIPHOW JUTEpaType, OMOJIOTHYECKUX CIOBapsSX M CIPABOYHMUKAX), aHATW3MPOBATH M OIEHUBATh WH(MOPMAIIHIO,
peoOpa3oBhIBATH HHPOPMAIIUIO U3 OJTHOW (POPMBI B APYTYIO;

3) criocoOHOCTH BHIOMPATH LIE€TEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JICMCTBUSX U MOCTYIKaX MO OTHOLIEHUIO K )KUBOW MPHUPOJIE, 310POBbIO CBOEMY
1 OKPYKAIOIIUX;



4) ymeHMe aJeKBaTHO HCIIOJIb30BATh PEUEBbIE CPEACTBA JUId JUCKYCCUM U apryMEHTAllud CBOEW MO3UIMH, CPaBHUBATh PA3HbIE TOUKU 3PEHUS,
apryMeHTUPOBAaTh CBOIO TOUKY 3PEHHMs, OTCTAUBATh CBOIO MO3ULHUIO.

HpeHMeTHLIMH pe3yjJbTaTaMH OCBOCHUS BBIITYCKHUKaMU OCHOBHOM IIIKOJIBI MporpaMmel 110 OHOJIOTHH SIBJISIIOTCS:

1. B mo3HaBarenpHOU (MHTEIUIEKTYAIBbHON) cdepe:

ébloeslenue CYIIECTBEHHBIX MTPU3HAKOB OMOJIOTHYECKHX OOBEKTOB (OTIMUUTENBHBIX MPU3HAKOB )KUBBIX OPTraHU3MOB; KJIETOK U OPTraHU3MOB PACTEHHI,
KUBOTHBIX, TPUOOB U OaKTepuil; OpraHu3Ma 4eloBeKa; BUAOB, SKOCUCTEM; Ouocdepsl) U MporeccoB (0OMEH BEIIEeCTB M MpEBpallleHue SHEPrHH,
[IUTaHUE, JIbIXaHUE, BBIJIEICHHUE, TPAHCIOPT BEILECTB, POCT, Pa3BUTHE, PAa3MHOKEHUE, PETYJSALHUS KU3HEIEATENIbHOCTH OpPraHu3Ma; KpPyroBOPOT
BEIIECTB U MPEBPALEHUE SHEPTUU B IKOCHCTEMAX );

npugedenue J0Ka3aTeNIbCTB (apryMeHTal|sl) pOJICTBA YEIOBEKa ¢ MIIEKOIUTAIOIMMH JKHBOTHBIMM; B3aUMOCBS3H YEJIOBEKA M OKpY’Karolled Cpe.bl;
3aBUCHMOCTH 3/I0pOBbSl UE€JIOBEKa OT COCTOSIHMSI OKpY)Kalolleld cpeabl; HEOOXOAMMOCTH 3allUThbl OKpYXAloUlel cpeapl; COOMIOACHUS Mep
npoUIaKTUKN 3a00J€BaHUM, BBI3BIBAEMbBIX PACTEHUSIMU, )KUBOTHBIMHU, OaKTepUsIMHU, TpUOaMU U BUpycaMH, TpaBMaTu3Ma, ctpeccoB, BUH-undexium,
BPE/IHBIX NIPUBBIYEK, HAPYILIEHUS OCAHKH, 3pEHUS, CIIyXa, THPEKIMOHHBIX U TPOCTYIHBIX 3a00J1€BaHUM;

Knaccuguxkayua — onpeesieHne IPUHaUIeKHOCTH OMOJIOTHYECKUX O0BEKTOB K ONPEIEICHHON CUCTEMATUYECKOU rpymIe;

00vACHenue ponu OMONOTHH B MPAKTHUYECKOH NEATENBHOCTH JIOACH; MecTa U POJIM YellOBeKa B MPHUPOIE; POJCTBA, OOITHOCTH MPOUCXOXKICHUS U
3BOJIFOIUHN paCTCHI/Iﬁ 1 KUBOTHBIX (Ha IpuUMEPE COMOCTABJICHUA OTACIBbHBIX rpyrm), PO pa3siIMYHBIX OPraHM3MOB B JXKU3HU UYCJIOBCKA, 3HAYCHHA
OMOJIOTMYECKOT0 pa3HoOoOpasus AJid COXpaHeHHs Ouochepbl; MEXaHW3MOB HACIEACTBEHHOCTH M W3MEHUYMBOCTH, MPOSBICHHS HACIEeICTBEHHBIX
3a0071€eBaHUH y YeJI0BEKa, BUI000pa30BaHMsI M MPUCITOCOOIEHHOCTH;

pasiuuenue Ha Ta6m/1uax JacTeu u OpraHoOna0B KJIIETKHU, OPraHOB U CUCTEM OPraHOB YCJIOBCKA; HA JKUBBIX 00BEeKTax n Ta6n1/1uax OpTraHoOB LIBETKOBOI'O
pacTCHU:A, OpraHoB U CUCTEM OpPTraHOB JKUBOTHBIX, paCTCHI/Iﬁ Pa3HbIX OTACIOB, )KUBOTHBIX OTACIIBHBIX TUIIOB U KJIACCOB; HanOoJee pacnnpoCTpaHCHHBIX
paCTeHI/II\/’I H AOMAaIlTHUX XWUBOTHBIX, C'LG)IO6HBIX " AA0BHUTBIX l"pI/I6OB; OITIaCHBIX JJIs1 YCJIOBCKA paCTeHI/Iﬁ " )KUBOTHBIX,

CpaséHenue OHOJIOrHYSCKUX 00BEKTOB U IpoHECCOB, YMCHUC JICJIaTh BBIBOABI U YMO3AKJ/IFOYCHHUA Ha OCHOBC CPABHCHUS,

6blA61eHUe V3MEHUYNBOCTH OPTaHU3MOB; MPUCIIOCOOJICHUN OPraHU3MOB K Cpejie OOMTaHMS; THIOB B3aUMOCHCTBUS Pa3HBIX BHJIOB B HKOCHUCTEME;
B3aMMOCBSI3€H MEX]ly OCOOCHHOCTSIMU CTPOEHUS KJIETOK, TKaHEHW, OPraHOB, CUCTEM OPraHOB U UX (PYHKIUSIMM;



osnadeHue METoaMH OHMOJIOTMYECKOH HAyKH: HAOJIOJICHUE W OINUCAaHUE OMOJOTMYECKMX OOBEKTOB M IPOIIECCOB; IOCTAHOBKA OHMOJIOIMYCCKUX
IKCIIEPUMEHTOB u 00bBscHEHUE ux pE3yJIbTATOB.
2. B IeHHOCTHO-OpHEHTAIIMOHHOU cdepe:

3HAaHUue OCHOBHBIX ITPAaBUJI IIOBCACHUA B IIPUPOAEC U OCHOB 3J0POBOI'O o6pa3a KHU3HU,
aHajiu3 U OYyEeHKa HOCJ'IG,I[CTBI/Iﬁ ACATCIIBHOCTH YC€JIOBEKA B ITPUPOAEC, BJIUAHUA (baKTOpOB pUCKa Ha 3T0POBLEC YCTIOBEKA.

3. B cdhepe TpynoBOil 1eATEILHOCTH

3HaHue 1 COONI0ACHUE TIPAaBIII PaOOTHI B KaOWHETE OMOJIOTHH;
cobnto0enue TIpaBuil paboOTHI C OMOJIOTHYECKUMHE TPUOOpPAMH U HHCTPYMEHTaMH (IIPENapOBaIbHbIC UTIIBbI, CKAJIBIIEINH, JIYITbI, MUKPOCKOTIHI).

4. B cepe pusnyeckon AeITEILHOCTH !

0céoenue 1MprueMOB OKaA3aHUA HepBOﬁ MMOMOIIH IMPU OTPABIICHUU AJOBUTBIMU FpI/I6aMI/I, paCTCHUAMHU, YKYCaX JXKUBOTHBIX, ITPOCTYAHBIX 38.6OJ'ICB8.HI/I$IX,
oXKorax, O6M0p0)K€HI/I$IX, TpaBMax, CIACCHHU YTOIAIOUICTO, paHHOHaﬂLHOﬁ opraHu3anv Tpylda MW OTAbIXaA, BbIpAlIMBAHUA W PA3MHOXCHUSA
KYJIbTYPHBIX paCTCHI/Iﬁ " JOMAIIHUX KUBOTHBIX, YXO/Ja 3a HUMHU; ITPOBCACHU A Ha6HIOI[eHHﬁ 3a COCTOSTHHEM COOCTBEHHOTO OopraHuisma.

5. B acretnueckoii chepe:

061a0eHue YMEHNEM OLIEHUBATh C 3CTETUYECKON TOUKU 3pEHUSI OOBEKTHI AKUBOU MPUPO/IBI.



Conep:kanue nporpamMmmbl.

MHuoroo0pa3ue Mupa KUBOM NPUPOABL. 2 Yyaca

Hayunble MeTONIbI U3y4YeHHUs, IPUMEHsIeMble B OMOJIOrMH: HA0II0/IeHUe, OUCaHKe, SKCIIEpUMEHT. [ unoresa, Mojieib, TeOpus, X 3HaYCHHUE U
HCIOJIb30BaHUE B MTOBCEHEBHOM kM3HU. bruonornueckue Hayku. Pons 6uonorun B OpMHUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa. OCHOBHBIE
MIPU3HAKU KUBOTO. Y POBHU OPraHU3AIMH KUBOU IPUPOIBI.

XuMn4yeckasi OpraHu3anus KJIeTku. 3 yaca

DNEeMEHTHBIN COCTaB KHUBOTO BellecTBa 6uocepsl. PacnpocTpaHeHHOCTh IEMEHTOB, UX BKJIaJ B 00Opa3oBaHME KUBOM MaTepuu U OOBEKTOB
HEXUBOU IMpUpOabL. MaKPOBJIeMeHTI)I, MHKPO3JICMCHTEI; X BKJIAd B 06pa3013aH1/1e HCOPTraHNYCCKUX U OPraHNYCCKUX MOJICKYJI KHUBOI'0 BEIICCTBA.

Heoprannueckre MOJIEKYIIbl )KHBOTO BELIECTBA: BO/IA; XUMUYECKUE CBOICTBA M OMOJIOTHYECKasi POJib: PACTBOPUTEIH THAPO(YUIBLHBIX MOJIEKYT,
cp€aa MpOTCKaHuA OMOXMMHYECKHAX HpeBpaHICHI/Iﬁ, POJIb BOABI B TCIUIOPCTYJIAIMU U AP. Comnn HCOPraHM4Y€CKUX KUCIIOT, UX BKJIAJ B obecrieueHne
MIPOLIECCOB JKU3HENEATENBHOCTH U MOAJIepKaHue ToMeocTaza. Pob KaTHOHOB M aHHOHOB B O0OECIEUEHUH MPOIECCOB KHU3HeAeaTeaTbHoCcTH. OcMOC U
OCMOTHYECKOE JIaBJICHNE; OCMOTHYECKOE MMOCTYIICHHE MOJIEKYJI B KJIETKY. [ bBydepHble cucTeMbl KIETKH U OpraHu3ma. |

Opranuyeckue MOJEKyIbl. buonornyeckue noaumepsl — OENKH; CTPYKTypHasi opraHu3anus, (IepBUYHasi, BApUaHThl BTOPUYHOMN, TPETUUHAS U
YEeTBEPTUYHASA CTPYKTYpHAsI OpraHM3alusl MOJIEKYJ OelIka M XMMUYECKHE CBS3H, MX yaepkuBatoniue). CBoiicTBa O€IKOB: AeHaTypauus (oOpatumas u
HeoOpatumasi), peHatypamus. OyHKIUM OENKOBBIX MOJeKyl. buonormueckue karaiau3aTopbl — O€NKH, MX Kiaccu(uKaius, CBOWCTBA U POIb B
o0ecreueHnn MPOIECCOB )KU3HEAEATEIbHOCTU. YTIIEBOABI B )KU3HU PACTEHUH, KUBOTHBIX, TPUOOB U MUKpoopranu3smMoB. CTpoeHue 1 Onojgorudeckast
pOIb OMOTONIUMEPOB — TONMUCaXapuaoB. JKUpbl — OCHOBHOHM CTPYKTYpPHBIM KOMIIOHEHT KJIETOYHBIX MeMOpaH M MCTOYHHMK dHeprur. OCOOEHHOCTH
CTPOCHUSA KHUPOB U JIMITKUAOB, JIC)KAIIUC B OCHOBE UX q)YHKHHOHaHBHOﬁ AKTUBHOCTH Ha YPOBHEC KJICTKHU W LCJIOCTHOI'O OpraHu3ma. HHK — MOJICKYJIbL
HAaCJEACTBEHHOCTH.

JemoncTpanus. O0beMHBIE MOJIENA CTPYKTYPHOUM OpraHU3alMKA OMOJIOTUYECKHUX TTOJIMMEPOB: O0EJTKOB M HYKJIEHHOBBIX KUCIIOT; UX CPAaBHEHHE
C MOJIENISIMU UCKYCCTBEHHBIX MOJIUMEPOB (TIOJTUBUHUIXIIOPU]).

CrpoeHnne n GpyHKIMH KJIETOK. 3 yaca

[Mpeamer m 3amaum UTONOTHH. METONBI M3YYEHUS! KIJIETKH: CBETOBAsi M DJIEKTPOHHAS MUKPOCKOIHUS; OMOXMMHUYECKHE W UMMYHOJIOTHUECKUE
MeToAbl. /IBa TUIa KJIETOYHON OpraHu3alMy: TPOKAPUOTUYECKHE U DYKapUOTUYECKHE KIIETKH.

Knerka — cTpykTypHO-(YHKIIMOHABFHAS €IWHUIA JKUBBIX OpraHu3MoB. Kiletounas Teopusi CTpoeHHs opraHm3MoB. OOmIMe MPHHIINTIBI
OpraHu3aIlH KIETOK.

Crpoenne xietku. Kinerounsie MemOpanbl. OpraHOWIbI IIUTOIUIA3MBL: SHAOIUIA3MAaTHIECKas! CETh, pPUOOCOMBI, KOMIUTEKC [ OJIbJIKH, TH30COMBI,
MUTOXOHJIPHH, TIACTU[IBI, KICTOYHBINA IIEHTP, PECHUYKH U KTyTHKU. KiierouHoe sapo; siaepHas 00O0J0UKa, XPOMATHH, SAPBIINIKO U SIIEPHBIA COK.
Xpomocowmsl, kapuotull. Jlerenne kieTok. [IoHsITHE 0 MUTOTHYECKOM IHKIIE: WHTep(a3a W MPOIECCH, MPOUCXOIIUe B HeH, npodasza, meradasa,
anadasa u tenodasa. buonornueckuii cMpica U 3HaUeHUE MUTO3a. JKU3HEHHBIH LUK KJIETOK; MOHATHE O MU HepeHITupOBKE.

[Tpoxapuotsl. OCHOBBI OPTaHU3ALUN TPOKAPUOTHIECKON KIETKH. CTPOCHUE ITUTOIUIa3Mbl OaKTePUATHHOM KIIETKH; JIOKATU3alus (epMEHTHBIX
CHCTEM M OpraHu3aius Meradbonusma y npokapuot. I'enernueckuii annapar 60akrepuil. OcOOEHHOCTH KU3HEACATEILHOCTH OaKTepuii: aBTOTPO(HBIEC U
reTepoTpodHbIe OakTepun; a3poOHBIC U aHA3POOHBIE MUKpOOpraHu3Mbl. CriopooOpa3oBaHKE M €ro OMOJIOTHYECKOoe 3HaYeHHe. PasMHOKeHrne. MecTo u
POJIb IPOKAPHOT B OHOIEHO3aX.



Hexknerounsie popMbl )KU3HU — BUPYCHI, OakTeprodaru; CTpoeHue, B3aUMOIEHCTBHE € KIETKON-X035MHOM, BOCIIPOU3BEICHHE.

JemoncTpanus. [IpyHUMNUanbHBIE CXEMBl YCTPONCTBA CBETOBOI'O M AJIEKTPOHHOIO MHUKpoOckomna. CxXembl, WIIIOCTPUPYIOIIHUE METOJIbI
IpernapaTuBHON OMOXUMHUM U UMMYHOJIOTUH.

JemoncTpanusi. Mozaenu kiierku. CXeMbl CTPOEHUSI OPraHOMJIOB PAaCTUTEIbHOW M KMBOTHOM KIETKM. Mukpornpenaparsl KJIETOK PacTEHUH,
KHUBOTHBIX U TPHOOB.

Pa3mHokeHNe M HHAMBUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB. 2 yaca

CymHocTs U (OpMBbI Pa3MHOKEHUSI OpraHu3MoB. becrionoe pa3MHOXeHHE pacTeHHIl M KUBOTHbIX. [loI0BOE pa3sMHOKEHUE JKUBOTHBIX U
pacTeHuii; 00pazoBaHue MOJIOBBIX KIETOK, OCEMEHEHHE U OILI0I0TBOpeHue. bronornieckoe 3HaueHue MoJIOBOTO Pa3MHOKECHHUS.

NuauBuayaibHOE pa3BUTHE MHOTOKJIETOYHOIO OpraHu3Ma. OMOPHOHAIIBHOE M IOCTAIMOpHOHANIbHOE pa3BUTHE. OCOOEHHOCTH U NEPUOAU3ALIMS
SMOPUOHANILHOTO Pa3BUTHA. Perymsius 3apoabIeBoro pa3BuTHsI.

OO61re 3aKOHOMEPHOCTH MHIUBUAYAJIIBHOTO Pa3BUTHUS )KUBOTHBIX. PazBuTue pacteHuil.

Hemouncrpanusi. dotorpadum, oTpaxkaromue TMOCIEICTBUS BO3ACUCTBUN (AKTOPOB CpeAbl Ha pa3BUTHE OpraHu3MoB. CxemMbl U
CTaTUCTUYECKUE TaOJIUILIbI, JEMOHCTPUPYIOIINE TOCIEACTBUS YINOTPEOIEHUs alKOroJisd, HApKOTUKOB M Tabaka Ha XapakTep Pa3BUTHUS NPU3HAKOB U
CBOMCTB y IOTOMCTBA.

Ocnognbie nousmus. ITanbl SMOPUOHAIBHOTO Pa3BUTHS PacTEHUM M >KMBOTHBIX. Ileproabl moctamMOpuoHanbHOTO pa3BuTHs. bruomornueckas
IIPOAOIDKUTEIBHOCTD )KU3HU. BrusHIe BpeAHbIX BO3CHCTBUN KypeHUs, yOTpeOIeHUs HAPKOTUKOB, aJIKOTOJIs, 3arps3HEHUs] OKPYXKAIOLIEH cpeabl Ha
pa3BUTHE OpraHU3Ma U MPOJOJIKUTENIbHOCTD KU3HU.

IeneTruka 2 yaca

[IpeacraBnenuss IpeBHUX O POJICTBE M XapaKTepe Nepenavd MPU3HAKOB M3 IMOKOJICHUS B MOKOJEHHE. B3risiabl CpeTHEBEKOBBIX YYEHBIX Ha
MPOIIECCHI HACIIEIOBAHMS IPU3HAKOB. DTanbl pa3BUTHs TeHeTUKU. OTKphITHE . MeHaeneM 3aKkoHOMEPHOCTEN HACIIeI0BaHUSI PU3HAKOB.

Ponb oredecTBeHHbIX yuyeHbIX B pazBuTum reHetuku (H. WM. Basunos, H. K. Komsios, A. C. Cepebposckuii, C. C. YerBepukos, C. H.
JlaBUIEHKOB).

['eHoTHNMUecKass W3MEHYMBOCTh. Mytanuu. ['€HHbIE, XPOMOCOMHBIE W TE€HOMHBbIE MyTamnuu. HeHacnencTBeHHas (MoAM(pUKAIIMOHHAS)
M3MEHYUBOCTb; CBOMCTBA MOU(pUKauu. Posib ycoBHil BHEIIHEH Cpefibl B Pa3BUTUH U MPOSBICHUH ITPU3HAKOB U CBOWCTB.

Ocnoguvie nonamus. I'eH. [€HOTHN Kak cUCTeMa B3aMMOJEHCTBYIONIMX T€HOB opranusma. IIpusHak, cBOHCTBO, (eHOTUI. 3aKOHOMEPHOCTH
HACJIEIOBAHUS IPU3HAKOB, BhIsIBIICHHBIE ['. MeHeneM. ['eHeTnueckoe onpenesieHue noja y >KMBOTHBIX U pacTeHui. M3menunBocTh. HacneacTtBenHas
Y HEHACIlle[ICTBEHHAS U3MEHUMBOCTh. MyTallMOHHAs ¥ KOMOMHATHBHAS H3MEHUYHUBOCTb.

Cenexknusa. 1 yac
Cenexkuusi paCTeHU U )KUBOTHBIX.

Ocnosnule nonamus. Cenexuusi; Tubpuansanus 1 otoop.. Copr, mopoja, mTamM.

IBOJIOIHS] OPraHUYECKOI0 MHpa. 2 yaca



[Tpeanoceuiky Bo3HUKHOBeHUs ydeHus Y. JlapBuHA: AOCTHXKEHMsI B 00JIACTH €CTECTBEHHBIX HayK, SKCIEeIUMIMOHHBIN Martepuan Y. JlapBuHa.
Yuenne Y. J[apBuHa 00 HCKyCCTBEHHOM OTOOPE.

VYuenune Y. JlapBuHa o ecrecTBeHHOM oTOope. Bujx — sBonmonnoHHas eauHuua. BeeoOuas MHAMBUyalbHAs U3MEHYUBOCTh U M30BITOYHAS
YHCICHHOCTh MoTOMCTBa. boph0a 3a cymecTBOBaHUE U €CTECTBEHHBIH 0TOOP.

Ipucnoco0.1eHHOCTH OPraHM3MOB K YCJIOBHSIM BHEIIHEH cpelbl KaK pPe3yJbTaT eldCTBHS eCTeCTBEHHOI0 0TOOpA.

MuxkposBosonns By kak reHeTHYeCKH H30JIMPOBAHHAsA CHUCTEMA; PENPOAYKTUBHAS M30JSALUS M €€ MEXaHU3Mbl. | JlaBHbIE HaIpaBlIeHUs
3BOJIIOLIMOHHOIO Mpouecca. buonornyeckuii nporpecc u 6nonoruyeckuii perpecc (A. H. Cesepuos). IlyTu noctuxenns 61og0ru4eckoro nporpecca.

JemoncTpanus. buorpaguu ydeHsix, BHECUINX BKJIaJ] B pa3BUTHE 3BOIIOIMOHHBIX Hael. XKu3np u nesrenbHocTs JK.-b. Jlamapka.

Memonctpanus. buorpadus Y. Jlapsuna. Mapupyt u KoHKpeTHbIe Haxonku Y. JlapBuHa BO BpeMs ITyTeIISCTBUS Ha Kopabiie «buriby.

OcnosHvle nonsmus. DBomonus. Bua, nomynsus; ux kpurepun. bopeba 3a cymecrBoBanme. EctecTBeHHBIN 0TOOp Kak pe3ynbTaT 60pbOBI 3a
CYIIECTBOBAHHE B KOHKPETHBIX YCIOBUAX cpelbl oOuTaHus. «buonoruueckuil mnporpecc u Ouonormueckuit perpecc. Iyt nocTmxeHus
OMOJIOTHYECKOTO Mporpecca; apoMopQo3bl, HAN0AAANTAINY, 001Ias nerenepanus. 3Hauenue pador A. H. Cesepriosa.

Bo3HukHoBeHue U pa3BuTHE )KM3HU Ha 3emie. 1 yac

OpraHnudeckuii MUp Kak pe3ysbTaT dBOJIOIMU. BO3HUKHOBEHUE U pa3BUTHE KU3HHM HA 3eMIIC.

Pazeumue rcusnu na 3emne. Pazpurue ;Xu3Hu Ha 3eMIIe

Ipoucxoscoenue uenosexa. Mecto denoBeka B xuBoi npupoje. CucrtemMaTHueckoe mojoxkenne Buaa HOmMo sapiens B cucreMe KHBOTHOTO
mupa. [Ipu3Haku 1 CBOICTBA YeIOBEKa, MO3BOJISIIOIINE OTHECTH €T0 K PAa3IUIHBIM CHCTEMAaTHICCKUM TPYIIIaM [[apCcTBa KUBOTHBIX. CTalUN IBOJTIOIIUU
YeNoBeKa: APEBHEUIIHNI YeloBeK, JPEBHUI YelIOBEK, IEPBbIE COBPEMEHHBIE JTFOIH.

JemoncTpauus. Moaenu CKeJIeTOB YeJIOBEKa U MO3BOHOYHBIX JKUBOTHBIX.

Ocnoeuvie nowsmus. Pa3BUTHE >XMBOTHBIX M PACTEHUN B pa3lIMyHble MNEPUOABI CyllecTBOoBaHMs 3emud. [locreneHHoe ycloKHEHUE
OpraHM3alfK ¥ TPUCIIOCOOJICHHE K YCIOBUSM CpEbl KHUBBIX OPraHM3MOB B Ipoliecce dBotonuu. [IponcxokacHne denoBeka. [[BUKyIUe CHITBI
aHTponoreHesa. Ponb Tpyna B mpoiiecce mpeBpaiieHus: 00e3bsHbI B UeIOBEKa.

OcHoBbI 3k010rUM. 1 Hyac

[Tonsitue o 6mochepe. Crpykrypa u Gynkiun o6mochepsl. Kommonentsr 6uocheprr. JKuBoe BemectBo 6uocheprl. EcrecTBeHHas cucrema
KIacCU(UKALUM KUBBIX OPraHU3MOB KaK OTpaK€HHE HMX dBoMonuH. llapcTBa >KMBOW TPUPOIBI: MPOKAPHOTHI, TPUOBI, PACTEHUS U KUBOTHEIE.
Hepapxuueckas cuctemMa opraHU3aIii OPraHu3MOB.

EctecTBeHHBIE COOOIIECTBA KMBBIX OPraHM3MOB. buoreoreHo3pl. KOMIOHEHTHI OMOTEOIICHO30B: MPOIYIEHTHI, KOHCYMEHTHI, PEIYICHTHI.
AlGuoTtndeckue (axkTopel cpenabl. Ponb TeMmriepaTypbl, OCBEIIEHHOCTH, BIAXHOCTH W JPYrux (HaKTOPOB B IKU3HEACATEIBHOCTH COOOIIECTB.
HNuTeHcuBHOCTD NeiicTBusl pakTopa; orpaHnYUBaronnii Gpaxtop. BzanmonelictBue hakTopoB Cpeibl, Mpeieiabl BHIHOCIHBOCTH.

buotnueckune dakropel cpensl. llenum um cetn muranus. PopMbl B3aMMOOTHOIICHHH MeEXAy opraHu3MaMu. [lO3UTHBHBIE OTHOIICHUS —
cuMOuo3 (Koomeparusi, MyTyallu3M, KOMMEHCAIu3M). AHTHOMOTHYECKHE OTHOIICHUS: XWIIHUYECTBO, MapasHTHU3M, KOHKypeHIus. HeiTpanbHbie
OTHOIIIEHUS — HEUTPaIU3M.



JNemonctpamus. CXxeMbl, OTpaKalollMe MHOTOYPOBHEBYIO OPTaHU3aIMI0 >KUBOTO (OpraHW3MEHHBIH, OWOIIEHOTHYECKHHA W OuocdepHbIi
ypoBHH). CXEeMBbI, OTpa)karolIHe CTPYKTYPY OMOC(Eepbl M XapaKTePU3YIOIIHE €€ OTACIbHBIC COCTaBHBIC 4YacTU. TaOnmuIsl BHIOBOTO COCTaBa H
pa3zHo00pa3us JKUBBIX OpraHu3MoB Ouocdeprl. CXeMbl KpyroBOpPOTa BEIIECTB B TIPUPOJIC.

OcnosHvle nonsmus. HeopraHuueckue 1 OpraHMyeckre MOJISKYJIbl M BELIECTBa; KIETKa, TKaHb, oprad. [loHsTHe 0 1eaocTHOM opranusme. Bun
u onyJsinus (oommume npeacrasinenus). buoreonenos. buocdepa.

TemaTHuyeckoe MIIAHNPOBAHUE

No Tewmbl (pa3nens) Komn-Bo vacoB
1. MHoroo06pa3ue Mupa KUBOW ITPUPOIBI 2
2. XuMHUUecKasi OpraHu3aIys KHUBOTO 3
3. CTpyKTYpHO - QYHKIIMOHAIbHAS OpraHU3aIus KJIETOK 3
4. Pa3MHOXeHHE M MHAMBHIYyalbHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3) 2
5. ['eHeTHKa — HayKa O HacJIeICTBEHHOCTH U U3MEHUYNBOCTHU 2
6. Ceneknus 1
7. OBOIIOIMS OPraHUYECKOT0 MHUpa 2
8. Bo3HnukHOBEeHHE U pa3BUTHE KU3HU Ha 3emiie 1
9. OCHOBBI HKOJIOTUH 1
Hroro: 17
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