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|. [TnarupyemMble pe3yabTaThl OCBOCHUS y4eOHOTO MpeaMeTa, Kypca (YriryOJI€HHBIH YPOBEHbD )

[{eHHOCTHBIE OPUEHTHUPHI COJIEPIKAHUS Kypca OMOJIOTHU
B npotiecce ocBoeHMs Kypca yJanuiics MoyqduT BO3MOKHOCTh IPUOOPECTH MTO3HABATEIbHbBIE

LIEHHOCTH:

e yMEHHE KPUTHUYECKH OLIEHUBATh MH(GOPMAIIUIO O ACSITEILHOCTH YEJIOBEKa B MIPUPOJIE,
MOJIy4aeMyI0 U3 Pa3HbIX UICTOUYHUKOB;

e BJAJICHUE OCHOBHBIMH METOJAMH HAY4YHOT'O MO3HAHUS, UCIOJIb3YEMbIMHU MPH OMOIOTHMUYECKUX
MCCIIEIOBAaHMSIX JKUBBIX 00BEKTOB U DKOCHUCTEM: OITMCAHNE, U3MEPEHHUE, TPOBEACHUE HAOIIOICHUH;

e BJAJICHUE HAaBbIKAMU  IIO3HABATENIbHOHM,  y4eOHO-UCCIIEJOBATENLCKOM U IPOEKTHOU
JeSITeIbHOCTH, HAaBBIKAMH Pa3pEIICHUS TPOOIIeM;

e CIIOCOOHOCTH M TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IUYHBIX METOOB MO3HAHUS;

e BJa/ICHUCHABBIKAMUIIO3HABATEIbHOUPEICKCUUKAKOCO3HAHUSICOBEPILIAEMBIX 1€ CTBUHUMBICIH
TENBHBIXIPOIECCOB, UX PE3YyJbTATOB U OCHOBAaHUM, 'PaHUI] CBOETO 3HAHUSI MHE3HAHHUS ,HOBBIX
[M03HABATEJIbHBIX 33J1a4 U CPEACTB UX JTOCTUKEHUS;

HPABCTBEHHbBIE IEHHOCTH:

e CIOCOOHOCTH aHAJM3UPOBATH U OLIEHUBATH MOCIIEICTBUS ACATEILHOCTH YeJIOBEKa B MPUPO/IE;

e (dopMupoBaHHE YOEKICHHOCTH B HEOOXOTUMOCTH COOJIOACHHS JTHUYECKUX HOPM H
9KOJIOTHYECKUX TPEOOBAHMIA TTPH TTPOBEICHUH OMOJIOTUICCKU XHUCCIICIOBAHUH;

KOMMYHUKATUBHBIE LICHHOCTHU:

e BJAJICHUE S3bIKOBBIMHM CPEACTBAMHM — SICHO, JJOTUYHO U TOYHO H3JIaraTh CBOIO TOUKY 3PEHUS,
HCII0JIb30BaTh aJICKBAaTHBIE 3bIKOBBIE CPECTBA;

e yMEHHE IPOJAYKTUBHO OOLIATHCS U B3aUMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM JESITEIbHOCTH,
YUUTBIBATh MMO3ULIUU APYTOro, 3pPexkTHBHO pa3pemaTs KOHMIUKTHL.

[IporpamMmoii mpeaycMOTpeH HWHTETPUPOBAHHBI TMOAXOX K OOYYEHHI0 C TMpPUBJICYCHUEM
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTMH UM MCIOJIB30BAaHUEM Yy4eOHO-METOJIUYECKUX
KOMIUIEKTOB cepun «HaBurarop», KOTOpble MO3BOJISIOT PEAIn30BaATh JIMYHOCTHO-OPUEHTUPOBAHHbBIN
MOJIX0/ K 00YYEHHIO ITyTeM CO3JJaHHs WHAWBUIYAIbHBIX 00pa30BaTebHBIX TPAEKTOPUH.

PE3VJIbTATBI OCBOEHHMA KYPCABUOJIOT A

B coorBercTBUM ¢ TpeGoBaHusMH DenepanbHOr0 rocyIapCTBEHHOIO 00pa3oBaTeIbHOTO
cTaHgapta cpenHero (MOJIHOTO) oOOmIEro o0pa3oBaHUS K pE3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl K OKOHYAHHUIO OAMHHAJALATOrO Kjacca y YYalIuXcs HeoOXOAMMO
chopMUPOBATh MHUPOBO33PEHUE, OTBEYAIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIIECTBEHHOHN MNpaKTHKH, OOIIEYeNOBEYECKMM ILIEHHOCTSIM M HjealaM TPakJaHCKOro OOIEeCTBa;
OCHOBBI CaMOpPAa3BUTHS M CAMOBOCHHMTAHMS, HAaBBIKM COTPYIHUYECTBA CO CBEPCTHHUKAMH, NETHMHU
MJIQJIIIEr0  BO3pacTa, B3POCIBIMH B 00pa3oBaTelIbHOH, OOIIECTBEHHO TMOJE3HOH, YydeOHO-
HCCIIEIOBATENbCKOM, MPOEKTHON W JPYrMX BHJAX AESTeNbHOCTH; TOTOBHOCTh U CIIOCOOHOCTH K
0o0pa3oBaHMIO, B TOM YHCIE€ CaMOOOpPA30BaHMIO, HA TPOTSIKEHUU BCEH >KU3HU; CO3HATEIbHOE
OTHOIIIEHHE K HENpepbIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCHEHIHOW MpodeccrnoHalbHON U
o0I1IecTBeHHON  JesTenbHOCTH. [IIKOJBHUKHM JOJDKHBI OCBOUTH MEXKIPEAMETHBbIE TMOHATHA MU
YHHUBEpCaJbHbIe y4eOHbIE NEHCTBUS M HAYyYUTHCS MX MCIOIb30BaTh B y4E€OHOW M MO3HABATEIbHOMN
JeSITeNbHOCTH, a TaKXKe YMETh (DOPMUPOBATh U pEaM30BbIBATh MHMBHIyaJIbHbIE 00pa30BaTeIbHbIC
TPaeKTOPHUHU.

B npenmerHoit o6nactu npu yriyOiIeHHOM U3yYeHUH MPEANONaraeTcs:

e (GopMHpPOBAHHE CHUCTEMbI HAYYHBIX 3HAHUN 00 OOIIMX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX
COBPEMEHHOU OMOJIOTHYECKON HAYKH;

e (dopMHpOBaHHE YMEHUH UCCIENI0BATh U aHATU3UPOBATh OUOJIOTHYECKHUE OOBEKTH U CUCTEMBI,
OOBSICHATh 3aKOHOMEPHOCTH OMOJIOTMYECKUX TPOLIECCOB U SBJIECHUM, POTHO3UPOBAThH MOCIEICTBUS
3HAYMMBbIX OMOJIOTUYECKUX M CCIICIOBaHUI;

e OBJI3/ICHUE YMEHHMSIMHM BBIIBUraTh TUIOTE3bl HAa OCHOBE 3HAHUN 00 OCHOBOIOJIArAIONIUX



OMOJIOTMYECKUX 3aKOHOMEPHOCTSX M 3aKOHAX, O MPOUCXOXKICHUU M CYUIHOCTH KHM3HH, IPOBEPSTH
BBIJIBUHYTBIE TUIIOTE3bI IKCIIEPUMEHTAIBHBIMH CPEACTBAMU, (POPMYIUPYS 1eNb U CCIECTOBAHUS;

e OBJAJEHHE METOJAAMU CAMOCTOSTEIbHONM TOCTAHOBKM OHOJIOTHUECKUX HKCIEPUMEHTOB,
OIMCAHUs, aHAJIN3a U OLEHKH JOCTOBEPHOCTH IIOJIy4€HHOI'O PE3yJIbTaTa.

B mnpomecce wusydeHus Kypca TakkKe OXKHIAETCS JOCTHIKEHHE CIEHYIOIIHUX JMYHOCTHBIX

pe3yJIbTaTOB:

e IlposiBnenue YyBCTBa poccuiickon
IpaxIaHCKOWUICHTHYHOCTH, TATPUOTH3MA,TF00BUNYBAKCHUSIKOTEUECTBY,9yBCTBA TOPIAOCTH 32 CBOIO
Ponuny;

e OTBETCTBEHHOE OTHOIICHHE K yueOe, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OPa30BaHUIO;

e (HOpMHUPOBAHHE MOTHBAIIMM K OOYYEHHIO W IIO3HAHHIO, OCO3HAHHOMY BBIOOpY OyayIei
npodeccuu;

e CIIO0COOHOCTH CTPOUTH HHIMBUIYaTBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e (HOPMHUPOBAHHE IIEIOCTHOT'O €CTECTBEHHOHAYYHOTO MHUPOBO33PCHHS;

e COOJIOZICHHE TIPABUJI TIOBEJICHUS BIPUPO/IE;

e YMCHHE Peain30BaTh TEOPETHUUYCCKIE TO3HAHUS HA IPAKTHKCE;

e CIIOCOOHOCTH MPU3HABATH COOCTBEHHBIC OMIMOKUU U CIIPABIISATD UX;

e YMCHHE apryMEHTHPOBAHHO U 00OCHOBAHHO OTCTAMBATH CBOIO TOUKY 3PEHUS;

e KPUTUYHOE OTHOIIEHUE K COOCTBEHHBIM ITOCTYITKAM, OCO3HAHHWE OTBETCTBEHHOCTH 33 WX
pe3yJIbTAaThI;

e YBAOXHUTEIHHOE U JIOOPOKEIATEIHLHOE OTHOIIICHHUE K JIPYTUM JTFOJISIM;

e YMEHHE CJIYIIATh U CIBIIIATH APYTHX, BECTH TUCKYCCHUIO, OTIEPUPOBATH (haKTaMH.

JlocTrkeHre JTMYHOCTHBIX PE3YJIbTaTOB OLIEHMBAETCS HA KauyeCTBEHHOM YpOBHE (0€3 OTMETOK).
ChopMupOBaHHOCTh METANpPEIMETHBIX W MPEIMETHBIX YMEHHUH OIICHMBaeTCs B Oautax 1o
pe3yabTataM TEKYyILero, TEeMaTU4YeCKOro M HUTOrOBOTO KOHTPOJS, a Takke I0 pe3yjbTaram
BBITIOJTHEHUS JTAOOPATOPHBIX U MIPAKTUUECKUX paboT.

MeTtanpeaMeTHbIMU pe3yIbTaTAMUOCBOCHUSI Kypca OMOJIOTUY SIBIISIFOTCSL:

e OBJIAJICHUE COCTABIIIIOIIMMHU MPOEKTHOM M MCCIEN0BATENIBCKON JEATENIBHOCTH 110 HU3YYEHUIO
00IIKX OMOJIOTMYECKUX 3aKOHOMEPHOCTEMN, CBONCTBEHHBIX JKUBOM MPHUPO/IE;

e YMEHHE CAMOCTOSITEIILHO ONPEEIIATh LETIH U COCTABIIATH IIAHBI;

e YMEHHE CaMOCTOSTENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh YUEOHYIO U
BHEYUEOHYIO (BKJIIOUasi BHEIIKOJIbHYIO)AESTEIbHOCTD;

e YMEHHE UCIIOJIb30BaTh BCE BO3ZMOXKHBIE PECYPCHI JIJISl TOCTHKEHUS 1LeJIeH;

e YMEHME BBIOMpATh YCIEUIHbIE CTPATETUU B PA3IMYHBIX CUTYAlUsX;

e YMEHHE OCYIIECTBISATh CAMOCTOATEIbHYIO HMH(OPMAIlMOHHO-TI03HABATEIBHYIO JESTENbHOCTD,
BKJIIOYasi yMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX HCTOUHUKAX WH(POPMALIUU, KPUTHUECKU OLEHUBATh
Y UHTEPIIPETUPOBATh NH(OPMALINIO, ITOJTYyYaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB.

II. ConepxaHnue yueOHOro npeaMera, Kypea

BBEJIEHUE (1 u)

Mecto kypca «OOmiasi OMOJIOTUS» B CUCTEME €CTECTBEHHOHAYYHBIX TUCIUIUIMH, a TaKkKe
cpenu Ouonornyeckux Hayk. Llemp u 3amaum kypca. 3F peaMeTa 11 IIOHMMaHUS €IMHCTBA
BCEro >KMBOTO, B3aWMOCBSI3H Bcex uacTeil ouocdepnr 3emnu. Cuctema xuBoil npupoasl. [apctBa
YKWBOW MPUPOIBI.

Paznen 1buonorus kak Hayka. MeTo1bl HAy4YHOTO TTO3HAHUSI(6 1)
Tema 1.1KPATKAS UCTOPU S PASBUTUS BUOJIOT'UU (2 u)

CrpykTypa 6uosioruu kak Hayku. Hayku o xuBo# nmpupoje, ux KiaccuuKaius mo oobeKTaM
HCCIICAOBAHUSA, U3YUACMbIM ITPOABJICHUAM KU3HH; KOMIIJICKCHBIC HAYKH U UX TPAKTUYCCKOC 3HAUCHUC.
CucrtemMaTika ¥ €€ MPUHIUIBL. DBOJIOIMOHHOE YUECHHUE M ATAIbl €r0 CTAHOBJICHUS. DTalbl Pa3BUTHS
Ouosiornu. Bkiiag oTENbHBIX YYSHBIX B pa3BUTHE OMOIOTUH KaK HAYKH.



Hemonctpanus. buorpadun u nopTpeTs (M300paskeHusI) yUSHBIX, BHECIINX BKJIa/ B CTAHOBIICHHE
1 pa3BUTHE OMOJIOTUN
IMPEJMETHBIE PE3YJIbTATBI ObYUYEHUA
VYyamuecs 107KHBI 3HATH:

e Onpexnenenue OMOJIOrMM KaK HAyKH;

e OCHOBOIIOJIO)KHUKOB OMOJIOTMM KakK HayKH, OCHOBOIIOJIO)KHMKOB Hay4dHOH (3amaaHoil)
MEIULMHBI, aHATOMUH, (hpr3H0IIOrNy;

e  CO37aTelIel KIIETOYHOU TEOPHH;

e co3zaTesneil COBpeMEHHOr0 ABOIIOLMOHHOIO YYEHHUS U ATAIlbl €r0 CTAHOBJICHUS;

e BKJIQ/l OTCUYECTBEHHBIX YUCHBIX B pa3BUTHE OMOJIOTUHU KaK HAYKH;

e KJjaccu(puKanuo OMOJOrMYECKUX HAYK;

e OCOOCHHOCTH OTACIBHBIX OMOJIOTUYECKUX AUCHUIUIMH B CUCTEME OMOJIOTHH KaK KOMIUIEKCHOU
HayKH;

e 3HaueHHe OMOJIOTUH KaK HayKH.
VYyamuecs 107KHBI yMETh:

e KJaccu(UIMPOBATh OMOJIIOTUYECKUE HAYKH;

e OIICHMBATh BKJIAJ] OTAEJIbHBIX YUYEHBIX B pa3BUTHE OMOJIOTHH;

e XapaKTepH30BaTh POjb OMOJOTUM B (OPMHUPOBAHUU COBPEMEHHOI €CTeCTBEHHOHAYYHOM
KapTUHBI MUDA.

Tema 1.2CYIIHOCTH XXWU3HU U CBOMCTBA XUBOI'O (2 u)
JKuznp kak oOuieHayyHoe U Ouosorudeckoe nousrue. OnpeneneHus KU3HU. XUMUUYECKHH

COCTaB U KJIETOYHOE CTPOCHHUE OPraHU3MOB, Hacelstommx 3eminto. OOMEH BEHIECTB M CaMOPETyJIALMS
B Onosornyeckux cucremax. CaMoBOCIIPOU3BEACHUE; HACIEICTBEHHOCTh U M3MEHYHUBOCTh KaK OCHOBA
CyLIeCTBOBaHUs *UBoW Matepuu. Poct u pazsurue. Pazapaxxumocts; popmbl n30upaTeabHON peakiuu
OPraHM3MOB Ha BHEUIHME BO3ACUCTBHUs. PUTMMYHOCTH IHPOLIECCOB  KU3HEIEATEIBHOCTH;
OMOJIOrMYECKHE PUTMBI U UX 3HAUY€HUE. JIUCKPETHOCTH )KMBOT0 BEIIECTBA M B3aUMOOTHOILIEHUE YaCTH
U 11eJI0T0 B OuocucTeMax. DHEpPro3aBUCUMOCTb KHUBBIX OPIraHU3MOB; (POPMBI TOTPEOICHHS SHEPTUH.
HemoHcTpanus. CBolcTBa )KUBOTO (aHUMAIIUHN).
ITPEAMETHBIE PE3VJIbTATBI ObYYEHU A
VYyamuecs 10JKHBI 3HATH:

e OIIpEeCICHUE KU3HU;

e CBOMCTBAKUBBIX CUCTEM;

e 0COOCHHOCTH MPOSIBICHUS PA3IMUHBIX CBOMCTB KUBOTO.
VYyamuecs 10JKHBI yMETb:

e J1aBaTh ONPECIICHUE KU3HY,

e I[IPUBOJUTH IPUMEPHI IPOSBIECHUN CBOWCTB KMBOTO.
METAIIPEJMETHBIE PE3YJIbTATBI ObYUEHUA
VYyamuecs 10TKHbBI YMETh:

e paboTarh ¢ yueOHUKOM, COCTABIIATH KOHCIEKT rnaparpada;

e pa3pabaTbIBaTh MIAH-KOHCIIEKT TEMBI, HCTIOIb3YsI pa3HbIE HCTOYHUKU HHPOPMALIHH;

e TOTOBUTH YCTHBIE COOOIEHUS U pedepaThl Ha 33JaHHYIO TEMY;

e 110JIb30BaThCs OMCKOBBIMU cuctemMamu MIHTepHeTa.

Tema 1.3YPOBHU OPT AHMU3AIIM XKUBOW MATEPUU. METO/IbI BUOJIOTUH (2 u)

YpoBHU OpraHu3anuu KUBOU MIPUPOBI. Hepapxus
ypoBHEN.MeTo1bI03HaHUSKUBOUITPUPOIBIMUXOCOOEHHOCTH. DTanbIHayYHOorouccneaoBanus. [ 1puoo
pBIMaIapaTbIss OMOJIOrMUYECKUX UCCIIEJOBAHUM.

JlemoHCTpanusi. YpOBHU OpTaHU3aIMHU )KUBOM MaTepuu (aHUMAITHS).
JlaGopaTopHbIe U MpaKTUYECKHE pabOTHI
MHuKpOCKONHUs KaK METOJI OMOJIOTHYECKOTO HUCCIIEAOBAaHUS (BUPTYaJIbHO M C HATypaJbHBIMU
CBETOBBIMU MHKPOCKOIIAMH U IIpenapaTamMu).
I[TPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYyamuecs T0JKHBI 3HATH:



OIIpelIEeJICHUE YPOBHEN OpraHu3aliuy KUBOU IIPUPOJIBI;
YPOBHH OpraHu3aliy KUBOW TPUPOIbL;
MEpapXuI0 YPOBHEW OpraHu3aluu;
METO/Ibl IO3HAHUS KUBOUN PUPOJIBL;
e  3Talbl HAYYHOI'O UCCIIEA0BAHUS.
VYyamuecs 107KHBI yMETD:

e  pacnpeneNsaTh YpOBHU OpraHU3ALMH )KUBOU IPUPOABI B COOTBETCTBUH C UXUEPAPXUEH;

e [IPUBOJUTH IPUMEPHI ITPOSBICHHUI CBOMNCTB )KUBOT'O HA PAa3HbIX YPOBHSX;

e  COCTaBIISTH IJIAaH HAYYHOT'O HCCIIE0OBAHUS U MPOBEICHUS OMOIOTMYECKOT0 SKCIIEPUMEHTA.
METAIIPEJMETHBIE PE3VYJIbTATBI OBYUEHU A
VYyamuecs 107KHbI yMETh:

e paboTarh C pa3HBIMHU UCTOYHUKAMH UHPOPMAIUY;

e TI0JIb30BaThCA ITOMCKOBBIMU cucteMamu MHTEepHETa.

OcHoBuble noHsATusA. buonorusa. XXuznb. OCHOBHbBIE OTJIMYHUS KMBBIX OPraHU3MOB OT OOBEKTOB
HEXUBOW TMPHUPOJLI. YPOBHU OpraHu3aluu >KuBoM martepun. OOBEKTHI W METOAbl W3Y4YCHUS B
6uonorur. MHOrooOpasue >KMBOro MUpa.

MexnpeIMeTHBIE CBS3H

Heoprannueckas xumusa. XuMHUECKHE JIEMEHTHI Iepuoanueckoit cucremsl . M. Menaeneesa u
X OCHOBHBIE CBOMCTBA.

Oprannueckas xuMusi. OCHOBHBIE IPYIIITBI OPTAaHUYECKUX COECIUHEHUN.

Actponomusi. Opranuzaius rmiaHeTHeIX cucteM. CojlHeYHasi CUCTEeMa; ee CTpyKTypa. MecTo
raHeTsl 3eMist B COJTHEYHOU cucTeMe.

Uctopus. Kynerypa 3anagnoii EBponbl konna XV — nepsoit nonosunsl XVII B. Kynbrypa
MIepBOTo MepHoja HOBOI uctopuu. Bennkue reorpapuieckie OTKPBITUS.

Paznen 2Kinetka (30 1)
Tema 2.1MCTOPUA NUBYUEHU S KIIETKU. KIIETOUHAS TEOPUSA (2 u)

Knerka kak cTpykTypHast ¥ (yHKIIMOHAJIbHAsI €IMHUIIA )KUBOTO. VICTOpUS M3ydeHUs KIETKH.
[Ipokapuornueckass u -dykapuoTuueckas kieTkd. CBoicTBa KIJIETOK, MHOrooOpas3ue KIJIETOK
4eJI0BEYECKOro opranusma. [IpuHnunuansHas cxema cTpoeHus KieTku. [luronorus kak Hayka. CBsi3p
LUTOJIOTUH C ApyruMu Haykamu. Kiierounas teopust u ee ocHoBHbIe nonoxenus. Bkiag P. T'yka, A.
Jlesenryka, P. bpoyna, K. bapa, M. Illneiinena, T.IlIBanHa n P.BupxoBa B u3ydeHHE KIETKH U
CTaHOBJICHUE KJIETOUYHOM TEOpUH.

JemoncTtpanus. [TpyHIMnuanbHele CXeMbl YCTPOKWCTBA CBETOBOTO M JIEKTPOHHOIO MHKPOCKOIIA.
Mogenu kneTku. Mukporpenaparsl KJIETOK pPAaCTeHMH, XHBOTHBIX M OJHOKJIETOYHBIX I'pUOOB.
Matepuanisl, pacckasblBaroliye o Ouorpadusx y4deHbIX, BHECHIMX B KJaJ B pPa3BUTHE KJIETOUHOM
TEOPHUH.

[NPEAMETHBIE PE3VJIbTATBI ObYUEHU A
VYuamuecs IO KHBI 3HATh:
e CTPOEHHE IPOKAPUOTUYECKON KIIETKH;
MHOT000pasue MpoKapuoT;
CTPOEHHE DYKAPUOTUUECKOM KIIETKH;
MHOT'000pa3ue 3yKapuoT;
KJIETKH OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHNU3MOB;
0C00EHHOCTHPACTUTEIbHBIX H)KUBOTHBIXKIIETOK;

e TI0JI0’KEHUS KJIETOYHOW TEOPUU CTPOCHUSI OPraHU3MOB.
VYyammecsg0mKHBIyMETh:

e DPabOTaTbCOCBETOBHIMMUKPOCKOIIOM;

e OINCHIBAaTh KAPTUHBI, BUIUMBIE B CBETOBONMHUKPOCKOIL.

OcunoBubienonstus. Kinerka.llutonorus. [ IpokapuoTsl: OakTepud ¥ CHHE3EJICHBIC BOJOPOCIH
(unanoOakTepuu). DyKapHOTHYECKasi KJIETKA; MHOT00Opa3ue SyKapHOT; KIETKUOTHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OpPraHu3MoB. OCOOCHHOCTH PACTUTEIbHOW M JKMBOTHOM KJIETOK. [lomoskeHus
KJIETOYHOM TEOPUHU CTPOEHMSI OPraHU3MOB.



Tema 2. 2XUMHNYECKUI COCTAB KJIETKH (2 u)

DNeMEHTHBINCOCTAaBKIIETKH. PaclipoCTpaHEHHOCTRINIEMEHTOB, HX BKIaJA B 00pa3oBaHUE
KUBOM MaTepu M OOBEKTOB HEXUBOM mpupoasl. MakposiaeMeHThl U HX KiacCUpUKaLUs,
MUKPO3JIEMEHTHI, YIbTPAMUKPOIIEMEHTBI;, X BKIIa/ B 00pa30BaHUE HEOPTAaHNYECKUX H OPTaHHYECKUX
MOJIEKYJT )KUBOTO BEILIECTBA.

Hemonctpanus.Cxema(auarpamma)pacipe1eICHUIXUMAYECKUX JJIEMEHTOB B HEXKMBOW U KUBOU
npupoae. [lepuoanyeckas cucreMa XMMHUYECKUX 3JIEMEHTOB MeHeneeBa (MOKHO BUPTYAIbHO MPH
MTOMOIIY MYJIbTUMEIUHHOTO MPWIOKCHHS K YICOHUKY).

[NPEAMETHBIE PE3VJIbTATBI ObYUEHU A
VYyamuecs 10JKHbI 3HATh:

e Makpo- U MUKPOAJIEMEHTHI, BXOSIINE B COCTaB )KUBOT'0, U UX POJIb BOPraHU3ME.
VYyamuecsn0mKHbIlyMETh:

e  XapaKTepU30BaTh PYHKIHMOHATBHYIO POJIb OTACIbHBIX XUMHUYECKUX 3JIEMEHTOB BKIICTKE.

OcHoBHble OHATHSI. OpraHoreHbl, MAKPO3JIEMEHThI, MUKPOAJIEMEHTBI, YIbTPAMUKPOAJIEMEHTHI.

Tema 2.3HEOPTAHUYECKUE BEILIECTBA KJIETKH (1 u)

Heoprannueckue MOJICKYJIbI JKHUBOI'O BCIICCTBA: BOJIA;
XUMHUYECKUECBOMCTBAaNONOIOTUUECKAsIPOIIh. COMMHEOPTaHUYECKUXKUCIIOT, MXBKJIaIBOOECIICUEHUETIP
OIICCCOBXKHM3HECATEILHOCTH U TOIJIEP)KaHUE ToMeocTasa. Posib KaTHOHOB M aHMOHOB B 00ECIICYCHUHN
MIPOIIECCOB KU3HEACATENHHOCTH. OCMOC U OCMOTHYECKOE JIaBJICHUE; OCMOTHYECKOE MOCTYIJICHUE
MOJIEKYIT B KJIETKY.

Hemonctpanus. Cxema CTpOEHUsT MOJIEKYJIbI BOJIBI.
I[TPEJIMETHBIE PE3VJIbTATBI ObYUEHUA
Vyammecs 40 KHBI 3HATh:
e XUMHUYECKHE CBOICTBA U OMOJIOTHYECKYIO POIbBO/IBI,
e POJIb KATUOHOB U aHWOHOB B 00€CIIEUEHUHU MPOIIECCOB KU3HEACATEIILHOCTH.
VYyamuecs 101KHbI YMETh:
e OOBSICHSTH MPUUUHBI OCOOBIX CBOMCTB BO/IBI.
OcHoBHbIe IoHATHS. CBOMCTBaBOIb. MUHepanbHblecoI. AHUOHBI U KaTHOHBI. BogopoaHbie
cBs3u. ['unpodunbHOCTh U THAPOHOOHOCTD.

Tema2 40P AHMYECKUE BEIIECTBA. OBLIIASI XAPAKTEPUCTUKA. JIMTTUABI (3 u)
OpranndeckuemosneKysibl. HU3koMoneKyIsspHbIENBBICOKOMOJIEKYIISIPHbIECOEIUHEH M. J I

Bl:MXCTpOEHUE, K1accuukanuss u  Ouojormyeckass pojb. XHMHUYECKHE CBOMCTBA JIMIIHJIOB.
HelitpanpHele KUpbl: XUMUYECKasi OpraHu3anns U cBoWcTBa. Poib M CBOMCTBA MPOCTHIX, CIOXKHBIX
JIMITAJIOB Y JIMIIOUJIOB.
I[TPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYuamuecs D0 KHBI 3HATD:

e TIPUHLHUIBI CTPYKTYPHOUM OpraHu3anuu U GyHKIIUH JIUITH]IOB,;

e KJIACCU(PUKAIMIO JTUMHJIOB.
VYyamuecs 10TKHbBI YMETh:

e XapaKTepH30BaTh (PYHKIUH JIUIUIOB;

e DPa3IUyaTh JUMUABI U KUPbI KaK BAPUAHTHI JTUIHIOB;

e NPUBOJUTH MPHUMEPHl PA3IUUYHBIX JUNOUAOB (IIPOCTHIX, CIOKHBIX, JIUIIOUIOB).

OcHoBHbI€ IOHATHS. bronornueckne NoaMMepbl: perysisipHble U HEPETYIIIPHbIE, TOMOIIOJIUMEPBI U
rerepornosumepsl. JInnuael. HelitpaneHbIe )KUPBL, TUTTOUIBI.

Tema 2.50PT AHUYECKUE BEIIECTBA. YI'JIEBO/bI. BEJIKU (4 1)

VYrneBoabl: cTpoeHHME U Ouojormyeckas posib. MoHOcaxapubl, OJIUTOCAXapuibl MU
MO CaXapu/Ibl. OcobennocTu
CTPYKTYpHOHOPTaHU3AINN, XUMHUECKHECBOICTBAaNONOIOrHYECKasPOIbOTACTbHBIX IO CAXapu0B.b
€JIKU—OMOJIOTMYECKHEe MOJMMEPDI, UX CTPYKTypHas opranuzaius. Monomeps! 6enkoB. OyHKIun
0enKoBBIX MoJIeKyl. benku-pepmentsl. CTpykTypa Oenka: nepBu4Hasi, BTOpUYHAs!, TPETUYHAS,
yeTBepTUYHAs. Pa3HOBMIHOCTH BTOPUYHOM M TPETHUYHOM CTPYKTYp. JleHaTypauus U peHaTypaius



0€JKoB.

Hemoncrpanus. O6beMHBIE MOAETH CTPYKTYPHOM OpraHu3aluy OMOJIOTMYECKHX MOJIUMEPOB —
O€eJKOB.
I[TPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYyamuecs 10JKHBI 3HATH:

e IIPUHIUIBI CTPYKTYPHOH OpraHn3auuu U pyHKIMH OEIKOB U YTIEBOAOB;

e BHUAbl MEXKMOJEKYJISPHBIX B3aUMOJEHCTBUH  (BOJOpPOJHBIE CBSI3U, THUAPOGOOHBIE U
ANEKTPOCTATUYECKUE B3aAUMOIEUCTBHUA);

e 0COOEHHOCTH CTPYKTYPHOH OpraHM3allii U XUMHUUYECKUE OCHOBBI ()OPMHUPOBAHUS [IEPBUYHOM,
BTOPUYHOM U TPETUYHOH CTPYKTYp Oernka;

e KJacCU(UKALUIO YIIIEBOJIOB;

e XUMMYECKYI0 XapaKTEpUCTUKY OTAEIbHBIX IOJMCAaXapuIoB (Kpaxmana, TIJMKOIEHa,
LEJITF0JIO3b], XUTHHA).
VYyamuecs 10JKHBI yMETb:

e OOBSICHATH MPUHIIMIT ACHCTBHS ()EPMEHTOB;

e  XapakTepu3oBaTh GYHKLUU OCJIKOB U YIIIEBOJIOB;

e TIPUBOJUTH MPHUMEPBl  PA3IUYHBIX  YIJEBOJOB  (MOHOCAaxapuaoB,  OJMUIOCAaXapHJIOB,
MOJICaxapuIoB);

e TIPUBOJIUTH MpHUMEPbl (PUOPUIUIAPHBIX, TIOOYISPHBIX OEIKOB W ONKOB, 00JaJaroNIIX
YETBEPTHYHOMCTPYKTYPOU.

OcHoBHble mnoHsATUSA. MonoMepsl. [lonmumepsl. YrieBoael. MoHocaxapuzbl, OJUIOcCaxapuipbl,
nonucaxapupl. benku. buonornueckue nonumepsl. [lentuanas cease. [lenaTypanus u peHaTypanus
O€JKOB.

Tema 2.6 OPTAHUYECKHEBEIIECTBA . HYKJIEMHOBBIEKMCJIOTbI(44)

JAHK—nmoumnexyinbl HacnencrsenHocty. Penyrumkanusa [JHK, nepenava naciencTeeHHoN
uHOpMaLNU 1 3MI0KOJIEHUs B TokoJjeHue. [lepenada HacaencTBEHHON HH(OpMaIUK U3 s1pa B
UTOIUIa3My; Tpanckpumius. MaTtpuunas u konupyromas nenu JJHK. PHK: ctpykrypa u pynkiun.
Wudopmannonssle, TpaHcopTHbIe, pubocoManbabie PHK. MoHOMepbI HyKI€HHOBBIX KUCIOT—
Hykaeotuasl. [Ipasuno Yapradda.

Hemonctpanuus. O0beMHbIE MO/IETH HYKJIEMHOBBIX KUCIIOT.

I[TPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYyamuecs 107KHBI 3HATH:
e IPUHIUIBI CTPYKTYPHOH OpraHn3anuy U QyHKIUHY HYKJIEUHOBBIX KHCIIOT;
e CTPYKTYpPY HYKJIEHHOBBIX KHCIIOT.
VYyamuecs 10TKHbBI YMETh:
e XapaKTepH30BaTh PYHKIIUU HYKIEUHOBBIX KUCIIOT;
e paznnuath HykienHoBble kucioTsl(J{HK n PHK).
OcHoBuble noHATHA. Hyknennosble kucinotsl. Perumkamms JIHK. Tpanckpunuus. Hykmeorun.
Hyxneo3na. KommemeHTapHOCTS.

Tema 2.79YKAPUOTUYECKAS KIIETKA. [IUTOITJIASMA. OPTAHOUJIBI (4 )
Oykapuotudeckass kierka. Ilmasmaruueckas memOpana wueedyHKuuU. TpaHcropTHas

¢byHkuus MeMOpaHbl. AKTUBHBIA M MaccUBHBIN TpaHcmopT. [TuHoumTo3 u ¢arounrto3. O6omouKa

KJIETKH (TU1a3MaTudeckas MeMmOpaHa, HaJMEMOpaHHBIM ammapaT U CcyOMeMOpaHHBIM KOMILIEKC).

[{uTomnazma IyKapUOTHIECKON KIIETKHU.
OpranouabIUTOINIA3MBL UXCTPYKTYpand yHKINH. Kitaccupukanuss opranouioB. OcobenHoctH
CTPYKTYpPHOM OpraHHU3aIiH byHKIIUU OTJIETbHBIX OpTaHOUJIOB
kieTku. [IponcxoxaeHneopraHouJ0BBIPOIIECCEOHTO-

ndunorenesa.Oco6eHHOCTUIBYXMEMOPaHHBIXOpraHon10BKIeTKH. Kitaccuukanus "

npoucxoxaenue miaactul. L{utockener. Britouenus, ux 3HadeHHe U pojib B METa0OIM3ME KIIETOK.
Oco0eHHOCTH CTPOCHUS PACTUTEIHLHOMN KIETKH.

Hemonctpanusi. MoaenukiaeTku. CXeMbl CTPOCHHS OpPraHOUIOB PACTUTEIBHOM M KMUBOTHOM
KJIETOK.



JlaGopaTopHbIe U MPaKTUYECKHE pabOTHI

OpraHouibl KJIETKH (BUPTYaIbHO C TOMOIIBIO MYJIbTUMEIUIHHOTO MPUIOKEHHUS K YUSOHUKY).

HaOnroneHue KiIeTok pacTeHHMH U )KMBOTHBIX Ha FOTOBBIX MUKpOIpenapaTax.

W3roToBieHue 1 ONMCaHUE MUKPOIIPETIAPATOB KIETOK PACTCHHA.
I[MPEJMETHBIE PE3YJIbTATBI ObBYUYEHMA
VYyamuecs 10/KHBI 3HATH:

e CTPOEHHE HYKaPUOTHUECKON KIIETKH;

e BHJIbI TPAHCTIOPTA Yepe3 IIa3MAaTHIECKYI0 MEMOpaHy;

e (YHKIIUU OPraHOMJIOB;

e O0COOCHHOCTH PaCTUTENBHBIX U )KUBOTHBIX KJIETOK;

e KJIACCU(PUKALMIO OPraHOMIOB KJIETKU U OCOOCHHOCTH MX CTPYKTYPHON OpraHu3aliHy.
VYyamuecs 107KHBI yMETD:

e  XapakTepu30BaTh QYHKIHUU OPTaHOUIOB;

e  DPa3IMyaTh IIA3MaTHUYECKYI0 MEMOpaHy U 000JI0UKY KIIETKH;

e OTJIHMYATh JAPYT OT APYyra BUJIbI aKTUBHOTO M TTACCHBHOTO TPAHCIIOPTa Yepe3 MeMOpaHy;

e  OIpeneNiaTh 3HaU€HU €BKIIIOYCHUH.

OcHOBHbIENOHATUS.  DyKapuoTHuecKaskieTrka. [lmazmatuueckass wMemOpaHa. OpraHoupabl
uToIuIa3Mel. HemeMOpanHbie, ofHOMEMOpaHHbIE U ABYXMEMOpaHHbIE OpraHOu/Ibl. BKitoueHusI.

Tema 2.8KJIETOUHOE S1PO. XPOMOCOMBI (2 u)

KnerouHoe sapo — LEHTp YIPaBICHUS >KU3HEACATEIBHOCTBIO KIETKU. CTpyKTYpbl
KJIETOYHOTO sijipa: siiepHass 000JI0uKa, XPOMATHH (T€TepPOXpPOMATHH), SAPBIIIKO M WX (PYHKIUH.
Xpomocombl. ['omonornunsie xpomocomsl. Kapuorun. HaGopsl xpomocoM. YpOBHM YHaKOBKH
XpOMaTHHA.

ITPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYyamuecs 107KHBI 3HATH:
e CTpOEHHUE U PYHKLUH sJIpa;
e KJIaccU(UKAIMIO U CTPOSHHE XPOMOCOM;
e 3HAYEHHE MTOCTOSHCTBA YHCIIA U OPMBI XPOMOCOM B KJIETKE.
VYyamue cA10JKHBl YMETh:
e  ONNUCBIBATH TE€HETUYECKHI amnmapar KJIETOK-dyKapHoT;
e  OIHUCBIBATh CTPOEHHE U (PYHKIIMH XPOMOCOM;
e  XapaKTepU30BaTh MEPBUYHYIO NEPETIKKY;
e JIaBaTh OIPEJIEIICHUE KAPUOTHUIIA U XapaKTEPU30BAaTh €rO.
OcHoBHbIE MOHATUSA. XPOMOCOMBI. ["'oMonoruunbie XpoMocoMbl. Kapuotun. Jumnnonanslii u
raruiouIHbIN Habop xpomocom. TlepBuunas nepetsokka. Llentpomepa. Kuneroxop.

Tema 2.9TTPOKAPUOTUYECKA KJIETKA (2 u)
[TpokapuoTnueckue kinetku; hopma u pazmepsl. Knaccudukarus 6akrepuit mo hopme KIeTKH

u ocobeHHOCTSIM MeTabonmu3Ma. CTpoeHHE HUTOIUIA3Mbl OAaKTEPHATBFHON KIETKH; OpTaHU3aIlis
MeTaboIM3Ma yIpoKapuoT (CocoObl MUTAHUS, OTHOIIEHHE K KHCIOpOJy). I'eHeTnyeckuii anmapar
Oakrepuii. CrnopooOpazoBanue. PazMHOXkeHUE (7eeHre W TOJIOBOM mporecc). Mecto U potib
MPOKApPHUOT B OMOIIEHO3aX.
JlaGopaTopHble U MpaKTUYECKHE paboOThI
N3yuenne kieTok OakTepuii Ha TOTOBBIX MUKpOITpeTnaparax.
I[MPEAMETHBIE PE3VJIbTATHI OBYUEHUA
VYuamuecs D0 KHBI 3HATh:

e CTpOEHHE MPOKAPUOTUYECKON KIIETKHU;

e MHOTro00pasue MPoKapuoT.
VYyamumecs 10JKHBI YMETb:

e XapaKTEepPH30BaTh OPraHU3AIMIO METa0OIU3Ma Y IPOKAPUOT;

e KJIACCU(PHUIMPOBATH OAKTEpUH MO (HopMe KIETOK, TONIIMHE KICTOYHON CTEHKH, OCOOCHHOCTSIM
MeTaboIn3Ma;

e OIUCHIBATh FTEHETUYECKUH armnapat 6akTepuii, cClopooOpa3oBaHUe U Pa3MHOKEHUE.



OcuoBuble nousTus. [Ipokapuotsl, Oakrepuu, nmanodaxtepun. Hyxieoun. Kamcyma. Cnopa.
Mypeun. Me3ocoma.

Tema 2.10PEAJIU3ALIMA HACJIEJCTBEHHOM MTHOOPMAILIMU B KJIETKE(4 )

I'en, reHeTnyeckuili Koj, CBOMCTBA T€HETUUECKOr0 KOJA. DTalbl peain3alui FeHEeTUYECKON
uH(popMaui B KJIETKEe (TPAHCKPUIILMS W TpaHCIANuWs). Marpuunbeiii cuHte3. Komupyromas u
Marpuunbie nenu JJHK.

Hemoncrpauusa. Tabmuma renermueckoro koxa. IIpocrpanctBennas wmozens JHK. Cxema
O6uocuHTe3a Oenka.
JlaboparopHble U paKTHYECKUE PAOOTHI

Pemmenue 3aa4 no MoJeKyasspHON OMOJIOTUU HA MOCTPOSHUE HYKICHMHOBBIX KUCIIOT 110 MPUHLIUITY
KOMIUIEMEHTAPHOCTH M OIPEJIeJICHIE MOCIeI0BaTeIbHOCTH aMUHOKHUCIOT B Oenke mo JIHK u PHK.
[NPEAMETHBIE PE3YJIbTATbBI ObYUYEHHMA
VYyamuecs 1071KHbI 3HATH:

e OIIpe/ie/ICHUE IeHa;

e CBOICTBA T€HETUYECKOTr0 KO/,

e TIPUHIIMII MATPUYHOTO CUHTE3;

e DJTambl peann3alui HacIeACTBEHHON HHPOpMAITIH.
VYyamuecs 10KHBI YMETh:

e CIIOJb30BATh IPUHIUIT KOMIUIEMEHTAPHOCTH IIPU TOCTPOECHUN HYKJIIEMHOBBIX KHUCIIOT;

e ONNCHIBATh MPOLECCHI, IPOUCXOIALINE IPU OMOCHHTE3E OENKa.

OcHoBHble nOHATUA. ['eH, reHeTnueckuit koa. KogoH. Tpumier. AnTukoaoH. Tpanckpumnius.
Tpancimaums. Marpuunslii cunares. Kogupyromas u marpuunas nenu JJHK.

Tema 2.1 THEKJIETOYHASI ®OPMA JKN3HU: BUPYCHI (2 1)

Oco0eHHOCTH CTPOSHUS U Pa3MHOXKEHHUsS BHPYCOB. VICTOpUST OTKPBITUS BUPYCOB. 3HAYCHUE
BHUPYCOB B PUPOJIE U KU3HU uenoBeka. MHoroobpasue Bupycos. Kusnenusiii iy BUY. Bupychbie
3aboneBanus U npodunakTrka ux pacnpocrpanenus. CITNJ[ u mepsl ero mpodunakTuku.
Hemonctpanus. Cxema CTpOEHHS BHpYca.

I[TPEJIMETHBIE PE3VYJIbTATBI OB YUEHUM
Vuamuecs T0DKHBI 3HATD:

e 0COOEHHOCTHU CTPOEHUS BUPYCOB;

e MHOrooOpasue BUPYCOB;

e BUPYCHbIE 00JIE3HU )KUBOTHBIX MUEIIOBEKA,

e Mepbl NPOGUIAKTUKN BUPYCHBIX 3a00JI€BaHUH JKUBOTHBIX M YEJIOBEKA.
VYyamuecs 10TKHbBI YMETh:

e  XapaKTepU30BaTh CIIOCOOBI MPOHUKHOBEHUSI BUPYCOB B KJIETKY;

e OIHUCHIBATH KU3HEHHBIN 1TUKJI BMY.

Ocnosublenonstus. Bupyc.bakrepuodar.Kancun. JlononnurenbHaso00104Ka.
METAIIPEAMETHBIE PE3YJIBTATBI ObYUEHUA
VYyamuecs 101KHbI YMETh:

e COCTaBIIATH CXEMbI U TAOIUIIBI AJISI HHTETPALlUU TOTYyYEeHHBIX3HAHUM;

e 0000maTs HHPOPMAITUIO U JeNaTh BHIBOIBL;

e paboTaTh C TONOTHUTEILHBIMA HCTOYHUKAMH WH(OPMAIIUH;

e CaMOCTOATEIBHO COCTABISATH CXEMBI ITPOILECCOB U CBSI3HBIN paccKas;

e paboTaTh C MUKPOCKOTIOM M M3TOTABIMBATH IPOCTEHIIINE TpenapaThl 1t MUKPOCKOMTUIECKOTO
HCCIICTOBAHUS.
MexnpeaMeTHbIE CBA3U

Heopranunueckas xumust. Xumuueckue cBsizu. CTpoeHue BEleCTBa.

Opranunueckast xumus. [ [puHIMIIBI OpraHU3aly OPraHUuYECKUX COCTUHEHUM. Y TIIEBOIbI, TUITHUIbI,
KUPBI, OCJIKHU, HYKJICMHOBBIE KUCIIOTHI.

®usnka. CBONCTBA KUAKOCTEH, TEIJIOBBICSIBICHUS. 3aKOHBI TEPMOJUHAMUKHI U ONTHKH.

Paznen 30pranusm (65 u)



Tema 3.10PI’AHU3M—E/IMHOELEJIOE.MHOI"'OOBPA3NEOPI"AHN3MOB(2 u)

Pa3HooOpazue  opranm3MoB  (OJHOKJIETOYHBIE W  MHOTOKJIETOYHBIE  OPTaHU3MBI).
MHOrOKJIETOUHBIH OpraHu3M Kak JUCKpeTHasi cucTeMa (TKaHu, opraibl). KoloHnanbHble OpraHu3MBl.
IIpumepsl OAHOKJIETOYHBIX OPraHU3MOB, OTHOCSAIIMXCA K pasHblM wHapcrBaMm. OpraHoupbl
CICLIMAJIbHOTO Ha3HAYEHHUs Y OJHOKJIETOYHBIX OpraHu3MoB. IIpuMepsl KOJOHHAIBHBIX OpPraHU3MOB.
TkaHu pacTeHUI NKUBOTHBIX.

JemoHncTrpanus. IIpuMeps! 0THOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.
I[NPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYyamuecs 10JKHBI 3HATH:
e OIpE/eIICHUE OPraHu3Ma;
e MHOroo0pasue OpraHu3MoB (0JHOKJIETOUHbIE, KOJIOHUAJIbHbBIC, MHOIOKJIETOUHBIE);
e KJIACCU(UKAIHMIO TKAaHEH pacTeHUI U KUBOTHBIX.
VYyamuecs 10JKHBI yMETb:
e DA3INYaTh OAHOKIETOYHBIE, KOJIOHUAJIBLHBIE U MHOTOKJIETOYHBIE OPTaHU3MBI.
OcHoBHble oHATUSA. Opranu3M. OJTHOKJIETOYHbII Opranu3M. MHOTOKJI€TOUHbIN opraHu3M. TKaHb.
Opras.

Tema 3.20BMEH BEIIECTB 1 ITPEBPAILIEHUE SHEPTUU. SHEPTETUYECKUI OBMEH (4
4)
OOMeH BelIecTB U MpeBpalieHre YHEPruu B kiieTke. [Imactuueckuit 1 sHepreTuyecKkuii o0OMeH.

AT® kak yHUBEpCaJbHBIH UCTOYHHK SHEPruu. MaKpoIpPrUyecKue CBsI3U. DTalbl SHEPreTHYECKOrO
oOMeHa, pacieruieHne Tioko3sl. DochopunupoBanue. OcodbeHHOCTH MeTabonmu3Ma y OakTepuil u
rpuboB. bpokeHue u ero pa3HOBUIHOCTH.
Hemonctpanus. Cxema oOMeHa BEIIECTB.
[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A
VYyaiuecs 10JKHBI 3HATD:

e DTanbl 0OMEHA BEIIECTB;

e  BHU/JIBI OpPOKEHHUS,

e OCHOBHOE DHEPTeTHUYECKOE ypaBHEHUE;

e OTarnbl S3HEPTeTUYECKOro 0OMEHa;

e MECTO MPOTEKAaHHUS ITANIOB YHEPTETHUECKOT0 OOMEHa.
VYyamuecs 10TKHbBI YMETh:

e ONUCHIBaTH OOMEH BEIIECTB U MPEBpAIllEHNE SHEPTUU B KIIETKE;
- OTJINYATh TJIUKOJIU3 U OpOKEHHE;
- MPUBOIUTH MTOATAITHO MPOIECC SHEPTETHUECKOTO 0OMEHa.

OcHoBuble moHATHSA. OOMeHBemecTB. Metabonu3m. JHepreTudeckuii oomeH. [lnactiuaeckuii
oomen. AT®. I'mukomus. bpoxenue. Knerounoe npixanne. OkuciurensHoe GochopuinpoBaHue.

Tema 3.3IJJACTUYECKHWI OBMEH. ®OTOCHHTES (4 u)

Tuner nuranus. AstoTpodsl u  rereporpodsl. DotocuHTe3. Dazbl  PoTOCHHTE3A.
OxucnurensHoe ¢ochopunupoBanue. Dotocucrempl. DoToNMHM3 BOABI. DIEKTPOHHO-TPAHCIOPTHAS
cucrema. [lepenocunku Bogopoaa. Oco6eHHOCTH 0OMEHA BEIIECTB y PACTEHUH, dKUBOTHBIX U TPHOOB.
Hemonctpanus. Cxema GpoTOCHHTE3A.

IMPEAMETHBIE PE3YJIbTATBI OBYUEHU A
VYyarmuecs 10JKHbI 3HATH!
e [IpUMEpHI IUIACTUYECKOT0 0OMEHA;
e 9Tanbl OTOCHUHTE3A U €r0 POJib B IPUPOJIE;
e MECTO IPOTEKaHUs B KJIETKE CBETOBOM M TEMHOBOM (a3 (hOTOCHHTE3A;
e  TIPOLIECCHI, IPOUCXOAAIINE BO BPEMsI CBETOBOM M TEMHOBOM (pa3z(hoTOCHHTE3A.
VYyaiuecs 10JKHBI YMETh:
e OINHUCHIBaTH OOMEH BEIIECTB U MPEBPALCHUE SHEPTUH B KIIETKE;
e TIPUBOJAUTH NMOAPOOHYIO CXEMY MPOLEecCOB (POTOCUHTE3a U OMOCHHTE3a OeliKa.
OcHoBubienoHATHSA. ABTOTpOdEI. ['erepoTpodrl. Dotocunre3. CretoBas (aza. TemHoBas (dasza.
OxucnurensHoe pocopunuponanue. I'pansl. Tunakounsl. HAJI®. doronus. Poto- cucrema.



Xnopodui.

Tewma 3.4IEJIEHUE KJIETKU. MUTO3 (3 4)

JKM3HEHHBIM LMK KIETKM U €ro IpOJOJLKUTENBHOCTh. Jlenenue kinerok. Kietku B
MHOTOKJICTOYHOM opranu3me. [lousatre o auddepeHunpoBke KIETOK MHOTOKIETOYHOTO OpraHU3Ma.
Murotnveckuii nukia: uHTepdasa, penymiukanus JIHK; muTo3, $ha3el MUTOTHYECKOTO NETIEHUS U
npeoOpa3oBaHusl XPOMOCOM; OMOJIOTMYECKHI CMBICT M 3HAa4eHHE MHUTO3a (Oecnojoe pasMHOXKEHHE,
pPOCT, BOCIIOJIHEHME KJIETOYHBIX IOTEPh B (DU3MOJOTMYECKUX U HNATOJIOTMYECKHX YCIOBHSX).
[IpoaomKUTENEHOCTh MUTO3a. DTalbl CHUPATU3ALUN XPOMOCOM.

JemoHcTpanus. @Urypsl MUTOTHYECKOTO JEJICHUS B KJIETKaX KOpEIIKa JIyKa 110, MUKPOCKOIIOM U
Ha CXEMe.
JlaGopaTopHble U TpaKTUYECKHE PaOOTHI

M3yueHne MUTO3a B KJIETKaX KOpEIIKa JIyKa (BUPTyaJbHO M/ WM Ha TOTOBBIX IpenapaTax).
ITPEAMETHBIE PE3VJIbTATBI ObYUYEHM A
VYyamuecs 107KHBI 3HATH:

e MUTOTUYECKUH U KU3HEHHBIN LUK KJIETKU U UX IIPOJOLKUTEIBHOCTS;
IIPOLIECCHI, MPOUCXOASIINE Ha KaXKA0U (aze MUTO3a;
BapUaHTbl MUTO34;
0COOEHHOCTH MUTO3a B PACTUTEIILHBIX U KHUBOTHBIX KJIETKAX;
9Talnbl CIIUPAIU3ALUHA XPOMOCOM,;

e OHOJIOTHYECKOE 3HAYCHNUE MUTO3A.
VYyamuecs 10JKHBI YMETh!

e OIUCHIBATh CTPOCHHE U (YHKIIUU XPOMOCOM;

e J1aBaTh ONpPEJCIICHNE KapUOTHUIIA U XapaKTEPU30BaTh €r0;

e OINCHIBATH MUTO3 1O (hazam;

e pa3aMyaTb MUTOTHYECKUH (KJIECTOUHBIN) LIUKII U )KU3HEHHBIN LUK KJICTKH.

OcHoBHbleNOHATHS. JKU3HEHHBIMIMKIKIETKH. XpoMocoMbl. Kapuotun. MUTOTHUECKMH LUKII;
MUTO3. buonornueckniicMpICIMUATO3A. ITpoda3za. Meradasa. Amnadasa. Tenodasa.
Penmukanus(penyniukanus ) IHK .Cnupanuzanus xpomocom.

Tema 3.5PASMHOXEHUE: BECITOJIOE U TTOJIOBOE (4 1)

CymHocTh M (DOpMBI Pa3MHOXKEHHUSI OpraHu3MoB. becronoe pa3MHOXKEHHE pacTeHUH U
KUBOTHBIX. Bujibl 6ecrionoro pazMHokeHus. BapuaHThl BereTraTuBHOTO pa3MHOXKeHUsI. BereratnBHbie
opransl pactenuil. J[lenenume. CnopooOpa3oBanue. IloukoBanue. @parmenranus. IlonoBoe
Pa3MHOKEHHE >KMBOT-HBIX W pACTEHWH; raMeThbl, IIOJIOBOM Ipouecc. buonornueckoe 3HadeHHE
IIOJIOBOT'O PA3MHOXKEHUS.

HemoHcTpanus. Cxembl, WUTIOCTPUPYIOIINE CHOCOObI BETr€TaTUBHOTO PAa3MHOMKEHUS PACTEHU;
MHUKpPOIpEenapaTsl SHLEKIeToK; (GoTorpaduu, oTpakarolye pazHooopa3ue MOTOMCTBA y OJTHOM Mapsl
poauTenen.

[NPEAMETHBIE PE3VJIbTATBI ObBYUYEHU A
Yyamuecs D0 KHBI 3HATD:

e (OpMBI U PaCIPOCTPAHEHHOCTH OECIOIOT0 Pa3MHOKEHHUS;

e 0cO0eHHOCTH OEcIoNoro pa3MHOKEHUS PACTEHUN U dKUBOTHBIX;

e CYIIHOCTb [TOJIOBOTO PA3MHOKEHHMSI U €ro OMOJIOrHYecKOe 3HaUCHHUE.

VYyamuecs 10JKHBI yMETb:

e  XapaKTepu30BaTh OMOJIOrMUECKOE 3HaUYEHUE OECIIOI0r0 Pa3MHOKEHUS;

e paznuyath (HOpMBI OECIIONOTO PA3MHOKEHHUS,

e pa3iMuaTh CHOPY KakK ClEeHUaTIN3UPOBAHHYIO KIETKY, IPeJHa3HAaYeHHYIO I OecroIoro
Pa3sMHOXKEHHUs, U CIOPYOaKTEepHii;

e O00BACHATH IPEUMYILECTBO IMOJIOBOIO PA3MHOKEHHUS.

OcHoBHble mOHATUA. PasmHoxeHue. becnonoe pasmHoxenue. IlomoBoe pa3MHOXKEHHE.
BererarusHoe pasmuoxenue. Jlemenue. CnopooOpazoBanue. Cmopa. Perenepamus. Kios.
Cnopanruu. BereratusHble opranbl. OHOIOMHBIE U IBYIOMHBIE pacTeHus. [lomgoBoit qumopdusm.



Tema 3.60BPA3OBAHUE ITOJIOBBIX KJIETOK. MEMO3 (4 u)
Meiio3 u ero oTiinuust OT MUTO3a. bronorndeckoe 3HadeHune Meiioza. OcodbeHHocTr mpodassl

I. Tamerorene3. Dranbl 00pa30BaHMs TOJOBBIX KJIETOK: pa3MHOXKEHHE, POCT, CO3pEBaHKe (MEH03) U
dbopMUpOBaHHE TIOJNOBBIX KJIETOK. (OCOOEHHOCTHM crHepMaToreHe3a U OBOTCHE3a. 3HAaueHUe
ramerorenesa. [lapreHorenes kak BapuaHT MOJIOBOTO PA3MHOKEHHS.
I[MPEAMETHBIE PE3YJIbTATBI ObBYUEHU A
VYyatuecs 10JKHBI 3HATD:

e CYUIHOCTb M€i03a U €ro ONOJIOrMYECKO €3HAUCHUE;

e IIPOIECC TaMETOreHe3a U €ro STAIlbl.
VYyamue cA10JKHBl YMETh!

e XapaKkTepH30BaTh OMOJOTHYECKOE 3HAUCHHE TI0JIOBOTO PAa3MHOXKEHHUS;
OOBSICHATH MPOLIECC MEI03a U XapaKTEePU30BaTh €ro 3TaIbl;
OIMCBIBATH MPOLIECC TAMETOTeHE3a U BBIIEISATH 0COOEHHOCTH CIIEpMaTOr€He3a HOBOTEHE3a;
pasnuyaTth CIEpPMaTO30M/Ibl U CIIEPMHUH;
BBIJICTISITE OCOOCHHOCTH MTPOTEKAHUS TAMETOTeHE3a Y PACTEHUH M )KHBOTHBIX;
OTIPEAEIIATH POJIb MEi03a B )KU3HEHHBIX [IUKIIAX Pa3IMYHbIX OPraHU3MOB.

OcHoBubie moHsTHA. Melio3. buBanentel. Terpamsl. Kpoccunrosep. I'amersl. Sinexnerka.
Cnepmarozoun. Cnepmuii. 'amerorene3. Cnepmarorenes. OBorene3. Craaus pazmuoxeHust. Craaus
pocra. Cranus co3peBanusi. Ctanus ¢popmupoBanusi. PaznenpHomnonbie opraHu3Mel. ['epmadpoauTs.
[TapTenorenes.

Tema 3.70ITJIOJJOTBOPEHMUE (2 u)

Om1010TBOPEHUE U €r0 CYIIHOCTb. buonornueckuili cMbICi OIIOJOTBOpeHMs. BapuaHTbl
OIJIOZIOTBOPEHMsI (Hapy)KHOE, BHYTPEHHEE, IEePEeKPECTHOE, CaMOOIJIOJJOTBOPEHHE, €CTECTBEHHOE U
uckycctBeHHoe). OCOOEHHOCTH OIUIOJIOTBOPEHMST Yy pacTeHui. JIBoWHOE OIUIOJOTBOpEHUE Y
HOKPBITOCEMEHHBIX. VICKyCCTBEHHOE OIJIOJOTBOPEHHE Y YEJIOBEKa M MPUHLIMIIBI JI€USHHsI OECTIIOMS.
[MPEJMETHBIE PE3VJIbTATBI OBYUEHU A
VYdamuecs 10JKHbI 3HATH!

e CYIUIHOCTb OIJIOJIOTBOPEHUS U €r0 Pa3HOBUIHOCTH;

e TPUYMHBI OSABJICHUS PA3IMYHBIX TUIIOB OIUIOAOTBOPEHNUS;

e 110YEMY OIUIOJOTBOPEHHUE IPOUCXOAUT IPEUMYILIECTBEHHO BHYTPH BU/JIA;

e CYyThb JIBOMHOIO OIJIOJIOTBOPEHMUS.
VYyamuecs 10JKHBI yMETb:

e OOBACHATH MPOLIECC OIIOAOTBOPEHUS U 00pa30BaHNUs 3UTOTHI;

e OIHCHIBATh MPOLECC OIUIOAOTBOPEHUS y NIPEACTABUTEIIEH PA3HBIX CUCTEMATUUECKUX TPYIIIT
(OTHEN0oB pacTEeHHUI U TUIIOB KUBOTHBIX ).

OcHoBHble oHATHS. OIIOA0TBOPEHKE: HapyKHOE, BHyTpeHHee. OceMeHeHue. 3urota. J[BoiiHoe
oriooTBopeHue. VckyccTBEHHOE OII0I0TBOPEHHE. DKCTPAKOPIOPaAIbHOE OIIOA0TBOPEHHUE.

Tema 3.8UHAVNBU/IY AJIbBHOE PA3BBUTUE OPT"TAHMU3MOB (6 u)

DOMOpHoHaNbHBIN nepuoA pa3BuTHs. OCHOBHbIE 3aKOHOMEPHOCTHU JIpOOJIEHNUs; 00pa3oBaHue
OJTHOCJIOMHOTO 3apoblia— OnacTyinbl. [acTpynsuus; 3aKkOHOMEPHOCTH 00pa30BaHusl ABYXCIOHHOTO
3apojpilia — racTpyiel. [lepBuuHBI opraHoTeHe3 W AaibHeWmmas auddepeHupoBKa TKaHEH,
OpraHoB u cucteMm. B3aumoneicTBue Tpex 3apofbIlIeBbIX JUCTKOB. OHOsMNIIEBble (MOHO3UTOTHBIE)
omuzHensl. IlocToMOproHanbHBIN mepuo pa3BuUTHI. DOpMBI MOCTIMOPHOHAIBHOTO TMepHoa
pa3Butus. Henpsmoe pa3Butue; NoaHbIN U HETIOIHBIN MeTaMopdo3. buonornueckuii cmMbica pa3BUTHS
¢ Mmetamopdo3zom. IIpsamoe passutne. Ctapenue.

Hemonctpanus. TaOnuibl, WITIOCTPUPYIOIIME MPOIECCHl PAaHHUX 3TaroB SMOPHOHAIBHOTO
pa3BuUTHs M MeTamop(o3a y WIEHHUCTOHOTHX, MO3BOHOYHBIX (MKECTKOKPBUIBIX M YEUIYeKPbUIbIX,
am@uOuii); cxemsl Mpeodpa3oBaHusl OPraHOB U TKaHEW B MPOIIECCe OHTO- U (PUIIOTEHE3A.
ITPEAMETHBIE PE3VJIbTATBI ObYUYEHUW A
VYyamuecs T0JKHBI 3HATH:

e  OIpEACIICHUE IIOHATUS «OHTOTECHE3Y;

e [ICPUOAU3ALMIO HHIUBUAYAIbHOIO PA3BUTHS;



ATarbl SMOPUOHAIBHOTO PA3BUTHS,
VCTOYHUKHU Pa3BUTHsI OPraHOB B IIPOLIECCE OHTOI'CHE3A;
($hopMBI TOCTIMOPHOHAIBHOTO PA3BUTHS;
OCOOEHHOCTH MPSMOT0 Pa3BUTHSI;
0COOCHHOCTH BHYTPUYTPOOHOTOPAa3BUTHS;
e OCHOBHOU OMOTCHETUYECKHI 3aKOH.
VYyamuecs 101KHbI YMETh:

e  OIHKCHIBATH MPOLECCHI, MPOUCXOISAIINE IPH APOOICHNH, TACTPYIISLIUN HOPTaHOTEHE3E;
XapaKTepu30BaTh POPMBbI IOCTIMOPHUOHATILHOTO Pa3BUTHS;
pas3nnYaTh NOJTHBIN U HETIOJHBIA MeTaMopdo3;
pacKpbIBaTh OMOJIOTMYECKH CMBICI Pa3BUTUS ¢ METaMOp(o3oM;

XapaKTepU30BaTh 3TAIlbl OHTOI€HE3A.

OcHoBuble noHsATUsA. OHTOreHe3. Tumbl oHTOreHe3a. DmOpuoreHes. Jpobienne (OmacTymsaus).
Mopyna. Tactpynmsums. Heipyna wu  welpynsuus. JuddepenmupoBka kietok. OpraHoreHes.
Metamopdo3. Mono3urotasie OnusHensl. [lmanenta. OMOpHMOHANBHBI TEPHOJ pPa3BHUTHS.
[TocTamMOpHOHATBHBIN ITEpUOa pa3BUTHA. POCT: orpaHUYEeHHBIM U HEOTPAaHUYCHHBIN.

Tema 3.9 OHTOI'EHE3 UEJIOBEKA. PEITPOAYKTHUBHOE 3I0POBLE (4 u)

OcobeHHOoCTH 3MOPHOHATIBHOTO pa3BUTHS yesioBeka. [Iporecchl, nporcxoasaiine Ha paHHUX
sTanax sMOpuorene3a (popmupoBaHue MOpynbl u Omactynsl). IlepBorid stan muddepeHInpoBKU
KJIETOK 3apojpliia. [Ipenmioanslii v oAbl nepuoasl. @opMUpOBaHUE 3apObIIIEBbIX (BPEMEHHBIX,
IIPOBU30PHBIX) opraHoB. Poxaenue. IlocTaMOprOHaNbHBINA EPUOJT PAa3BUTHUSL: JOPENPOAYKTUBHBIMH,
PEeNpoayKTUBHBIM NEpuoJibl, cTapeHue U cmepTh). IlonoBoe co3peBanue. Kpurnueckue mnepuosbt
OHTOreHe3a. BimsiHue HUKOTHHA, aJIKOT0JIs U HAPKOTHKOB Ha Pa3BUTHE 3apOJbIIIA U PEIPOYKTUBHOE
3J10pOBbE YeI0BeKa. MexaHU3MbICTapEHHUS.

Hemonctpauus. TaOauupbl, WITIOCTPUPYIOIIME MPOLECCH PAaHHUX 3TaloB 3MOPUOHAIBHOIO
pa3BUTHS YEJIOBEKA.
I[TPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYyamuecs 107KHBI 3HATH:
e 0COOCHHOCTH OHTOTEHE3a YEJIOBEKa,
MIEPUOAMU3ALUIO UHIUBUIyaJIbHOIO PA3BUTHS YEIOBEKA;
3Tanbl SMOPHOHAIBHOIO PAa3BUTHSI YEIIOBEKA;
crielManbHble (BpeMEHHBIE, TPOBU30PHBIE)OPTaHbl;
0COOEHHOCTH U MEPUOIN3ALINIO TOCTIMOPHOHAIBHOT OPa3BUTHS YEJIOBEKA;
e MEXaHU3MBI CTapEHUsl OpraHu3ma.
VYyamuecs 10TKHbBI YMETh:
e OIUCHIBATh MPOILIECCHI, TPOUCXOSAIINE TPU APOOIEHNUH, FACTPYIISIUN U OPraHOT€HE3€ YETIOBEKa;
e Da3INYaTh 3apO/BIIIEBbIN U IJIOJHBIN, SMOPHOHAIBHBIN U TOCTIMOPHOHAIBHBIN ATAIbI;
e XapaKTepH30BaTh MOCTIMOPUOHAIBHOE PA3BUTHE YEIIOBEKA O ATAallaM U KPUTHUECKUE IEPUOJIBI
OHTOTCHE34;
e XapaKTepH30BaTh (PAKTOPHI PUCKA MPHU PA3BUTHUH 3apOjbllia (BIMSHUE AJKOTOJsl, HUKOTHHA,
BHUPYCHBIX 3a00JIeBaHUI MaTepu).
OcHoBHble mnOHATHA. Mopyna. buacryna. Tactpyna. Heiipyna. CneunanbHble  Oprassbl.
JlopenponykTuBHBIN nepuoa. PenpoayktusHslil nepuol. [lepuon crapenust.

Tema 3.10 TEHETUKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEACTBEHHOCTHU 1
N3MEHYMBOCTU.I'. MEHAEJIb — OCHOBOIIOJIOXXHUK 'EHETHUKU (2 u)

Hcropus pazButus reHetuku. OtkpeiTre I'. MenzaeneM 3aKOHOMEPHOCTEN HACIIeOBaHUSA
npu3HakoB. OCHOBHBIE MOHATHS T€HETUKU (T€H, JIOKYC, TOMOJIOTUYHBIE XPOMOCOMBI, FOMO3HIOTa,
reTepPO3UroTa, JOMHUHAHTHOCTh, PELECCUBHOCTb, T'€HOTHII, (peHotur). I'mOpumonornueckuii MeTos
W3Y4YEHHs HACJIEICTBEHHOCTH. MeTObI TEHETUKH. 3HAaYCHUE TCHETUKHU.

JemoHcTpanus. PomocioBHBIE BBIAAIONIUXCS IPEACTABUTENEH KYJIbTYpbl. XPOMOCOMHBIE
aHOMAJINU YeJIOBEKa U UX (DEHOTUITNYECKUE MPOSIBICHMSL.
I[TPEAMETHBIE PE3VJIbTATBI ObYUYEHU A



Vyamuecs JOIKHBI 3HATh:

e OIpEAEICHUE TCHETUKHU KaK HAyKU;

e OCHOBHBICE TEHETHYECKHE TMOHATHUA: «TE€H», «aJUulelb», «IOMUHAHTHBIM MPU3HAK,
«PETIECCUBHBIN PU3HAKY, «(DEHOTHID», KTEHOTHID, KTOMO3UTOTA», «TE€TEPO3UTOTAY;

e CYIIHOCTh THOPUAOJOTUYECKOTO METOAa U3yUEHHUS HACIEACTBEHHOCTH;

e METOJIbI I'EHETUKH (IFCHCAIOrMYeCKUi, OJU3HEIOBBIA, OMOXUMHUYECCKUN, IUTONCHETUUYCCKUM,
MONYJIAIIMOHHO-CTATUCTUICCKUI );

e OCOOGHHOCTHM TOpOXa, KOTOpbIe TMO3BOJWIM  MEHEN0 BBISIBUTh  CTaTUCTHUYECKHUE
3aKOHOMEPHOCTH HACJIeI0BaHUsI MPU3HAKOB (OBICTPOE Pa3MHOMXKEHHE, CIOCOOHOCTh K CAMOOIIBIIICHHUIO
Y TIOJIYYCHHIO YUCTBIX JIMHUM, HAJTUYHUE SIPKO BHIPAXKCHHBIX aIbTEPHATUBHBIX MPU3HAKOB).

VYyamuecs 10IKHbI YMETh:
e  HCIIOJb30BaTh TEHETUYECKYIO CUMBOJIMKY IIPU COCTABIEHUH CXEM CKPEILIMBAHUS;
e  3aNMCHIBATH T€HOTHIIBI OPIrAHU3MOB U BBIIIUCHIBATH UX TAMETHI;
e Pa3IMy¥aTh rOMO- U F€T€PO3UTOTHBIC OPTaHU3MBbI.

OcnoBupie mousaTus. HacneacrtBenHocTs. M3menumBocth. I'eH. ['enorumn. deHotHi. AJLICIb.
JloMyuHaHTHBIM NpU3HAK. PeneccuBHBIN npu3Hak. [ mOpua. AnbTepHaTUBHBIA NMPU3HAK. ['oMo3uUTOTA.
I'ereposurora.

Tema 3.113AKOHOMEPHOCTU HACJIEAOBAHIS. MOHOT' MBPUTHOE CKPELLIMBAHUE (4
)

Monorubpusnnoe ckpeuiBaHue. J[OMUHAHTHbIE U pELECCUBHBbIE NPU3HAKU. AJUIENH U
aJUIeNbHBIE TeHBL. ['OMO3UroTHl M reTepo3uroThl. [1epBrIil 3akoH MeHaenss — 3aKoH eInHO00pa3us
ruOpUIOB TEPBOrO MOKOJEHUs (IpaBWIO JAOMUHHMpOBaHuUs). He- monHoe AOMHHMpOBaHUE WU
IIPOMEXYTOUHOE HacieqoBaHue. BTopoil 3akoH MeHenst — 3aKkoH pacileieHHsl. 3aKoH (TUIoTe3a)
YUCTOThI raMeT. L{uTonoruueckue 0CHOBbI MOHOTHOPUAHOTO CKPEIMBAHUSL.

JemoncTpanus. CxeMbl CKpeIMBaHMs, WUIOCTpUpylomue onelTel 1. Mengens 1o
MOHOTHOPUIHOMY CKPELIMBAHHUIO.
JlaGopaTopHble U MpaKTUYECKHE PabOThI
Pemenue 3a1ay Ha MOHOTUOPUTHOE CKpEIIMBAHUE.
ITPEAMETHBIE PE3YJIbTATBI ObYUYEHU A
VYyamuecs 10JKHBI 3HATH:
e TMEPBBII U BTOPO 3aKOHBI MeHens;
e 3aKOH YHMCTOTBHI FaMET;
e IUTOJIOTUYECKHE OCHOBBI MOHOTMOPHIHOTO CKpPEUIMBAHMSL.
VYyamuecs 10JKHBI yMETb:
e J1aBaTh OINPE/IEIIEHUE TOMO3UTOT UTE€TEPO3UTOT;
e COCTaBJISATh CXEMbl MOHOTHUOPHIHOTO CKPEIIMBAHMSI TP MTOJHOM U HETIOJIHOM JOMUHHPOBAHUH;
e pa3InyaTh paclleruieHue no GeHOTUIy U T€HOTHUILY;
e pelaTh FreHeTUYecKre 3a7aul Ha MOHOTHOPUIHOE CKpEIIBaHHe.
OcHoBHbI€ NOHATHUS. JIOMUHAHTHBIN NPU3HAK, PELIECCUBHBIA MPU3HAK. AJUIENb, aJlJIEJIbHBIE TEHBI.
3akoH ennHOoOOpa3usi TMOPUI0B MEPBOr0O MOKOJEHUS. 3aKOH pacHIeTyieHUsl. 3aKOH YUCTOThHI TaMerT.
I'OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPTaHU3MBI.

Tema 3.123AKOHOMEPHOCTU HACJIEJJOBAHU . IUT'UBPUJIHOE CKPEILIMUBAHMUE (4 u)
JurubpuaHoe ckpemuBanue. TperuitzakoH MeHens — 3akoH He3aBUCUMOTO HACJIeI0OBAHUS
MPU3HAKOB. AHaNMM3upymoliee ckpemubanue. [lomurndbpuanoe ckpenmBaHme.
Hemonctpanust. CXeMbl CKpeIIBaHus, HIUTFOCTPUPYIOIIHE ONbITH ['. MeHens no TuruopuaHomy
CKpENIMBaHUIO.
JlaGopaTopHble U MpaKTU4YeCKHue padoThI
Pemenue 3amau Ha AUTHOPUAHOE CKPEITUBAHHE.
I[TIPEJIMETHBIE PE3YJIbTATBI OBYUEHU I
Vyamuecs JOIKHBI3 HATh:
e TpeTuii 3akoH Menpens.
VYyamuecs 101KHBI YMETh:



COCTaBJIATh CXEMBI TUTHOPUHOTO CKPEIINBAHUS;
COCTaBJIATH peweTky Ilennera;
CYMTATh KOJIMYECTBO I'AMET M BO3MOKHBIX IIOTOMKOB B 3aBUCUMOCTH OT '€HOTHIIA POJUTEIIEH;
pemaTh TeHEeTHYECKUE 33a]]aui Ha TUTHOPUIHOE CKPEIBaHHE.

OcHOoBHbIE MOHATHSA. 3aKOH HE3aBHUCHMOIO HACIEAOBAaHUA IPU3HAKOB. AHAIM3UPYIOILEE
ckpemuBanue. Pemerka [Iennera.

Tema 3.13XPOMOCOMHAS TEOPUSA HACJIEACTBEHHOCTU (4 u)

XpoMOCOMHasi Teopusi HaclIeACTBEHHOCTH. 3akoH Moprana. ['pynna cuemienus. [Ipuannbt
HapyLIEHUs CLEMJICHUS TeHOB. PaccTosiHue MeX/ly FéHaMu U 4acToTa KpocCcuHroBepa. ['enernueckue
KapTbl XpOMOCOM. MOJIEKYIIPHO-T€HETUYECKHE KapTBhl.

HemoHncTpanusd. Cxembl CKpelMBaHus, WUTIOCTpUpPYIOLIUe onbIThl T. Moprana u KpoCCUHIOBED.
JlaboparopHble U pakTHYECKHE PAOOTHI

Pemrenne 3agad Ha CLEIUIEHHOE HACIENOBAaHUE IMPU3HAKOB W ONPENEICHUE PACCTOSIHUS MEXKIY
reHaMH.
[NPEAMETHBIE PE3VYJIbTATBI ObYUEHU A
VYyamuecs 10JKHbI 3HATh:

e  OCHOBHBIE [T0JIO)KEHUSI XPOMOCOMHOM TEOPUH HACIIEICTBEHHOCTH;

e 3akOH MopraHa;

e [IPUYMHBI HAPYIICHUS CLEIUICHNUS,

e 3aBHCHMOCTb YaCTOThI KDOCCUHIOBEpA OT PACCTOSHUS MEXAY T'€HaMU.
VYyamuecs 101KHbI YMETh:

e  COCTaBJIATh CXEMbI CKpELIUBaHU [P CLEIUIEHHOM HACJeI0BaHUH IPU3HAKOB;

e pemaTh 33Ja4d Ha CIEIUICHHOE HAacJeAOBaHUE NMPU3HAKOB, YaCTOTY KPOCCHHIOBEpa U
paccTosiHUS MEX]ly TeHAMU;

e PACCUMTHIBATH PACCTOSIHUE MEKY T€HAMM I10 YACTOTE KPOCCUHIOBEPA U ONPEHENATh MPOLEHT
KpPOCCOBEPHBIX FaMeT U MIOTOMKOB 10 PaCCTOSIHUIO MEXAY T€HaMHU.

OcHoBHbIE NOHATHS. XPOMOCOMHas TEOPHUS HACJIEICTBEHHOCTU. 3akoH Moprana. Kpoccunrosep.
I'pynna cuennienusi. Mopranuaa. KpoccoBepHble raMeThl 1 OPraHU3MBbl.

Tema 3.14COBPEMEHHBIE ITPEJCTABJIEHUS O 'EHE U TEHOME (2 u)

I'enom. ['eHoTHN Kak cucTeMa B3aMMOJEHCTBYIOIINMX I'€HOB. I'€HOM uenoBeka. MexaHu3Mbl
aKTUBAllUM M TOJABJICHMs aKTUBHOCTH I'eHOB. CTpoeHMs onepoHa. CTPYKTYpHBIE U PETYJIATOPHbIE
IeHbl U y4aCTKM IeHa. ['eH 3yKapHOT M NpOoKapuoT. B3anMoaeHCTBHs ajuIeNIbHBIX M HEAJUIENIbHBIX
reHoB. [ nelioTponus. DKCIPECCUBHOCTh U MIEHETPAHTHOCTD.

Hemonctpanusi. CXeMbl TEHOMOB Y T€HOTHIIOB.
JlaGopaTopHble U MpaKTHUECKue paboThl
Pemenne 3a1a4 Ha B3aUMO/ICVICTBUE AJIEBHBIX U HEAJJIEIBHBIX T€HOB U ITIEHETPAHTHOCTb.
ITPEAMETHBIE PE3VJIbTATBI ObYUYEHU A
VYuamuecs D0 KHBI 3HATh:
e OIPEIEICHUE TOHATUN «TEHOM» U« E€HOTUII»;
e BH/Ibl B3aUMOJICUCTBUS T€HOB.
VYyamuecs 10/KHBI YMETh:
e Ppa3IMyaTh HOHATHS «T€HOMY», «T€HOTUI», «TCHO(DOH I,
e OIPENEIATh BUJIbI B3aUMOJACHCTBUS aJUICIIbHBIX U HEAJUIEIbHBIX I'€HOB;
e IIPUBOJUTH PUMEPHI INIEHOTPOITHOTO IEUCTBUS T€HOB;
e pelarh 3a7a4y Ha B3aUMOJCICTBUE aJUIEIIbHBIX U HEAJUICJIbHBIX T€HOB UIIEHETPAHTHOCTD.
OcaoBuble ToHgTHs. I'eH. I'enom. I'enorntr. B3anmoeiicTBHS TeHOB.

Tema 3.15STEHETUKA TIOJIA (4 u)

XpoOMOCOMHOE ompe/ielieHue mojia. AyTOCOMBbI U TOJOBBIE XPOMOCOMBI. ['oMorameTHbIil 1
rereporaMeTHbIN Moj. THIBI onpeaeneHus noia (mporaMHoe, CHHraMHoe U snuramuoe). [Ipusnaku,
CLCIIICHHBIC C IIOJIOM. 3a6OJIeBaHI/IH u Ile(l)eKTBI, CHCIJICHHBIC C TOJIOBBIMU XpOMOCOMaMHU.

JlemoHcTpanusa. CxemMbl XpOMOCOMHOI'O ONIPEAEIEHUS T0Ja.



JlaGopaTopHble U TPaKTUYECKHE pabOThI

Pemrenue 3a1ay Ha CLETIIIEHHOE C MTOJIOM HACJIEI0BAHKE MMPU3HAKOB.
IMPEAMETHBIE PE3VYJIbTATBI ObYUEHU A
Vyamuecs JOIKHBI 3HATh:

e  THIIBI OTIPENICTICHUS T10J1a;

e TIPU3HAKH, CLICTUICHHBIE C I10JIOM;

e TOMOTaMETHBIN U T€TePOTaMETHBIN OJT Y PA3JIMYHBIX OPTaHU3MOB.

VYyamuecs 107KHBI yMETD:

e COCTaBIIATH CXEMBbI CKPEIIMBAHUS TIPHU HACJICOBAHUH ITPU3HAKOB, CIICTUICHHBIX C ITOJIOM;
pemiarh 3a7a4i Ha HACJIeI0BAHKE MMPU3HAKOB, CIIECIUICHHBIX C MTOJIOBBIM U XPOMOCOMAaMU;
MIPUBOAUTH MPUMEPHI 3a001€BaHNN U 1€PEKTOB, CIIECTUICHHBIX C ITOJIOBBIM U XPOMOCOMAaMHU;
ONpeIesATh TOMOTaMETHBIN U T€TEPOTaMETHBIN IOJI IO CXEMaM CKPELIUBAHMUS;

MPUBOAUTH MPUMEPHI OITPEICIICHHUS 101 Y PA3IUYHBIX OPraHU3MOB.

OcHosnble oHsATHA. [Ton. ['omorametHsiil mon. ['ereporameTHslil nmod. [Ipu3Haku, clierieHHbIE ¢

nosioM. ['emouius. JansToHnsm.

Tema 3.16UISMEHUYNBOCTb: HACJIEACTBEHHASI U HEHACJIEANCTBEHHAS (4 1)
N3MeHYMBOCTh Kak OJHO W3 OCHOBHBIX CBOMCTB JKMBBIX OpraHu3MoB. HacnencrBeHHas

(reHoTUNUYECKasi, WHAUBUIYyajbHas, HeompeaeneHHas). MyTalmoHHas W  KOMOWHATHBHAs
W3MEHYMBOCTh. MyTanmmu u  MyTareHsl. HeHacnencTBeHHas(ompesesieHHas,  TpYIoBas,
Moau(UKaMOHHAas) W3MEHYUBOCTh. Moaudukauuu. Hopma peakuuu. Kpusas HopMmanbHOTo
pacupenenenuss  (kpuBas ~ l'aycca).CTaTUCTHYECKHE  3aKOHOMEPHOCTH  MOJIU(DHUKAIIMOHHOM
M3MEHYUBOCTH.

Hemonctpauusi.  [lpumepsl  HaclieNCTBEHHOW  (MyTallMOHHOW U KOMOWHATUBHOW) U
HEHACJIeICTBEHHOU (MOIU(DUKAIIMOHHO ) U3BMEHYHUBOCTH, MEXaHU3MOB MYTAIIHA.
JlaboparopHble U MpakTUYeCKue paboThI

N3yuenne wMonudUKaMOHHONW  HM3MEHUMBOCTM HA MPUMEpPE PACTEHHM, COCTaBJICHHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOIA.
[MPEAMETHBIE PE3VYJIbTATBI OBYUEHU A
Vyamuecs 10TKHbI 3HATh:

e ompejeNeHne U Kiaccu(UKaIuio U3MEHUNBOCTH;

e KJIaccu(PUKaIMIO HACIIEICTBEHHOW N3MEHUYUBOCTH;

e KJIacCH(PHUKAIUIO MYTAIlUH 1O pa3HBIM MTPU3HAKAM;

e TIpUMEpbl MOAUDUKAITHIA.
VYyamuecs 101KHbI YMETh:

e pasnuyaTh BUbl U3MEHUYUBOCTH,

e OIIEHMUBATh BO3MOJKHBIE IMOCIIEACTBHS BIMSHUS MyTareHOB Ha OPTaHU3M;

e OIIEHUBATH POJIb BHEIITHEN CPE/IbI B PA3BUTHH U TIPOSIBICHUH MPU3HAKOB.

OcHOBHBIENOHATHUS. I3MEHUMBOCTD: HACIEICTBEHHAs U HEHACTEACTBeHHAd. MyTanun. MyTtareHsl.
Moauduxanmuu. Hopma peakuuu.

Tema3.17TEHETUKA U 3]JOPOBBE UEJIOBEKA (2 1)
['enetuka yenoBeka u ee paszaensl. MeTo bl reHeTUKH YenoBeka. Hacnenctsennsie 60e3Hu,

TeHHbIE U XpOMOCOMHbIe.  AHoMmanuu  pa3Butusa. CoMaTuyeckue W TeHEepaTUBHbIE
MyTaiuu. [IpHHINTBI3 TOPOBOr000pa3aXKM3HU, TUAr HOCTUKH, TPOPUITAK TUKHUUIICUEHUST€HETHYECKIXO
oJie3HEN. MeKO-TeHETHYECKOEKOHCYIIbTUPOBAHUE.

Hemonctpanus. [Ipumepsl reHHBIX ¥ XpPOMOCOMHBIX 00JIe3HEH yeoBeKa.
[NPEAMETHBIE PE3VJIbTATBI ObBYUYEHU A
VYyamuecs 10/KHBI 3HATH:

e KJIacCU(pUKAIMIO MyTAIMi U HAaCJIeICTBEHHBIX 00JIE3HEN UeI0BeKa;

e TCHHBIC U XPOMOCOMHBIE OOJIE3HH YETIOBEKA M UX MPOSBICHUS;

e TIPUHIIMIIEI 3J0POBOTO 00pa3a KHU3HH;

e METOJIbl JUATHOCTHKH, MPOPUIAKTUKN U JICUCHHS HACJICACTBEHHBIX 0OJIE3HEH.
VYyamuecs T0JKHBI yMETb:



e pa3IMuaTh HACIIEACTBEHHBIC OOJIC3HU YEIIOBEKa,

e TPUBOJUTH IPUMEPHI FTeHHBIX U XPOMOCOMHBIX 00JIe3HEH YenoBeka;

e  OICHUBATh (PAKTOPHI pUCKAa BOSHUKHOBEHHMSI HACJIEICTBEHHBIX O0JIe3HEeHYe0BeKa.

OcHoBuble noHsATH. ['enHble Oone3Hu. XpomocoMHble Oone3Hu. ComaThyeckue MyTalHu.
I'enepaTuBHBIE MyTaLIUH.

Tema 3.18CEJIEKI[M: OCHOBHBIE METO/Ibl 1 JJOCTUXXEHWS (4 )
Cenekiusi. ITopona, COopT, LITAMM. Mertobl CEJIEKIIUH.
L{eHTpBITPOUCXOKICHUIKYIbTYpHbIXpacTeHu. BkinagH. . BaBunoBaBpa3BUTHET €HETUKUUCEIICKITUH.
Hemoncrpanus. Kapra neHTpOB MpOMCXOXKAEHUS KYIbTYpHBIX pacteHuil. M3o0paskeHus: mopos
Pa3IMYHBIX JOMAIIHUX )KUBOTHBIX U COPTOB KYJBTYPHBIX PACTCHHUIA.
[MPEAMETHBIE PE3VYJIbTATBI ObYUEHU A
VYyamuecs 10JKHbI 3HATh:
e ONIpeJeNeHNe CeNEKIUN KaK HAyKH U €€ TEOPETUUECKHEe OCHOBBI(TEHETHKA);
e  METOJIbI CENEKIINH;
e [ICHTPbI IPOUCXOXKICHUS KYJIbTYPHBIX PaCTCHUM
VYyamuecs 10KHBI YMETh:
e  OTJIMYaTh JAPYT OT APYra METOJIbI CENEKIUU;
e  PA3IMYATH NOHATHUS «TIOPOJA», KCOPT», CIITAMM.
OcunoBublenionstus.  Cenexumsi.  Ilopoma.  Copr.  Ilramm.  Ot6op.  'mOpuamsanus.
bim3kopoacTeeHHoe ckpenuBanue. ['ereposuc. Yucteie muaun. [omumionaus.

Tema 3.19BMMOTEXHOJIOI'MA: JOCTWXEHUWA U IIEPCIIEKTUBBI PABBUTUA(2 u)
buorexnonorus. I'enHass umxeHepus. ['eHeTMuecku MOAU(DUIMPOBAHHBIE OPraHU3MBbI.
KionupoBanue. Ituyeckue acnekTbl OMOTEXHOJIOTHH.
HemoHcTpauus. Cxembl KIOHUPOBAaHMS M CO3JaHUS TEHETUYECKH MOAU(UIMPOBAHHBIX
OpPraHHU3MOB.
IMPEAMETHBIE PE3VIJIBTATBI ObYUEHUA
VYyamuecs 107KHBI 3HATH:
e OIpeJeNIeHue U 3a/1a4l OMOTEXHOJIOTHH;
e  METO/bl OMOTEXHOJIOTHH;
e METO/bl TEHHOM NHXEHEPUU;
e 3TUYECKHE acTeKThl OMOTEXHOJOTHUECKUX Pa3paboToK.
VYyamuecs 10TKHBIYMETh:
e OIICHUBATh ATHUECKUE aCTIEKThl HEKOTOPHIX OMOTEXHOJIOTMUECKUX pa3paboOToK;
e [IOHMMAaTh HEOOXOJAMMOCTb  OHWOTEXHOJIOTUYECKUX  MCCIEJAOBAaHUM  JUIsl  TOBBIIIEHUS
3P HEKTUBHOCTH CEIbCKOX03IHCTBEHHOTO TPOU3BOJICTBA U CHU)KEHUS C€0€CTOMMOCTH MPOIYKILIUH.
OcHoBHbI€ TOHATHA. bruorexnonorus. ['ennas naxxenepus. Knonnposanue. buostuka.
Me:xnpeaMeTHbIE CBA3U
Heoprannueckas xumusi. OxpaHa npupoJibl OT BO3AEUCTBUS OTXO0/10B XUMUYECKUX POU3BOJICTB.
Oprannyeckast xumusi. CTpoeHue 1 GyHKINU OPraHUYECKUX MOJIEKYJ U UX MyTareHHOE JIeHCTBHE.
®usznka. PentrenoBckoe u apyrue usnydeHus. Ilonarue o go03e u3nydeHuss U OMOJIOTUYECKOM
3aIuTe.
METAIIPEJMETHBIE PE3VIJIbTATBI ObYUEHUA
VYyauuecs 10JIKHBI yMETb:
e paboTarh ¢ y4eOHUKOM, COCTABIIATh KOHCIEKT Maparpada, CXembl UTaOIUIIbL;
e pa3palaTbIBaTh IUIAH-KOHCIIEKT TEMBI, UCIIOJIB3YsI pa3Hble HCTOYHUKH HH(POPMALINY;
e TOTOBHUTbH YCTHBIE COOOIIEHHUSI, pepepaThl U MPE3EHTAIMH Ha 331aHHYIO TEMY;
e 110JIb30BaThCs IOMCKOBBIMU cucteMamu MHTepHeTa.



l1l. TemaTuueckoe IIJIaHWPOBAHUEC C YKA3aHHUEM KOJIHMYCCTBA YaCOB, OTBOJMMBIX Ha OCBOCHHUC Ka)KILOfI TCMBI.

N3HEX (KOIMIecTBOYACOB)
Kon-Bouacos
BCETO 0 o o
R I -
HaumenoBaHuepasnena, TeMbl § ;‘3 é"
5 : 2
S = =
= (=9 S
= = ~
10 xurace (105 yacoB u3 HUX 3 yaca pe3epB)
| monyroaue46 4.
BBenenue | 1 I
Pazpnen 1. Buosiorusi kak Hayka. MeTobl HAYYHOro no3HaHus (6 1)
1.1. KPATKASI HCTOPHA PA3ZBUTUSA BUOJIOI'MA 2
BxoaHoii KOHTPOJILHBII TecT 1 1
1.2 CYIIHOCTDb ’KU3HU 1 CBOUCTBA ’KUBOT'O 2
1.3 YPOBHU OPTAHM3ALIMN KNBOU MATEPUU. METO/IbI BUOJIOT MU 2 1
Pazgen 2. Kierka (30 1)
2.1 UCTOPUS U3YUYEHUA KJIETKH. KJIETOYHASI TEOPHUSA 2
2.2 XUMHWYECKHUHU COCTAB KJIETKH 2
2.3 HEOPTAHMYECKHE BEIIECTBA KJIETKH 1 1
2.4 OPTAHMYECKHME BEHIECTBA. OBIIASI XAPAKTEPHCTHKA. JIMITU/bI 3
2.5 OPTAHMYECKHE BEIIECTBA. YIJIEBO/Ibl. BEJIKH 4 1 1
26 OPITAHMYECKHUEBEIIECTBA.HYKJIEMHOBBIEKHCJIOTHI 4 2
2.7 3YKAPUOTUYECKAS KJIETKA. DUTOIJIASMA. OPTAHOU/IbI 4 3
2.8 KIETOYHOE s/1PO. XPOMOCOMBI 2 1
2.9 TTPOKAPUOTHYECKAS KJIETKA 2 1
2.10 PEAJIN3ALIMA HACJIEACTBEHHOU UWH®OPMALIMUA B KJIIETKE 4 1
2.11 HEKJIETOYHASI ®OPMA KU3HU: BUPYCbI 2
Pa3ngen 3. Opranmusm (7 4)
31 OPIAHU3M—EJWHOELEJOE.MHOI'OOBPASUEOPI'AHU3MOB 2
32 OBMEH BEHIECTB W MPEBPAIIEHUME SHEPTMH. SHEPTETHYECKMHA OBMEH 4 1
Hroroselii Tect 3a | moyroame 1 1
3.3MIJIACTUYECKUI OBMEH. POTOCUHTE3 1
Hroro 3a | monyroame: 46 7 6 2

Il monyroauess8 u.

Paznea 3. Opranusm (55 4.)

3.3 MJIACTUYECKUU OBMEH. ®°OTOCUHTE3 | 3 | | |




3.4 JEJIEHUE KJIETKHU. MUTO3

3.5 PASMHOKEHHUE: BECITIOJIOE U ITIOJIOBOE

3.6 OBPA3OBAHMUE IMOJIOBBIX KJIETOK. MEHUO3

3.7 OINIOJOTBOPEHUE

3.8 UTHIUBU Y AJIBHOE PABBUTHE OPI'AHU3MOB

3.9 OHTOT'EHE3 YEJOBEKA. PEINPOJIYKTUBHOE 3JOPOBBLE

3.10 TEHETHKA — HAYKA O 3AKOHOMEPHOCTAX HACJIEACTBEHHOCTH U UBMEHUUBOCTH. I'. MEHJIEJIb —
OCHOBOITIOJIO)KHUK TEHETHKHA

NN AW

3.11 3AKOHOMEPHOCTH HACJIENOBAHHMSA. MOHOIMBPUJIHOE CKPEIIIMBAHUE

3.12 3AKOHOMEPHOCTH HACJIEJOBAHUSA. JUTUBPHJJHOE CKPEIIMBAHME

3.13 XPOMOCOMHASl TEOPUSA HACJIEJCTBEHHOCTH

3.14 COBPEMEHHBIE ITPEACTABJEHUA O TEHE U TEHOME

3.15TEHETHUKA ITOJIA

3.16 M3MEHYMBOCTb: HACJEACTBEHHASI 1 HEHACJEJCTBEHHASI

RN NN N

3.17 TEHETHUKA 1 31OPOBBE YEJIOBEKA

Hrorosblii TeCcT

3.18CEJIEKIIAS: OCHOBHBIE METO/IbI U JOCTHXEHUA

WRINBRWW >

3.19 BUOTEXHOJIOTHSA: JOCTUKEHUA W NMEPCIIEKTHBBI PA3BUTHA

N

Hroro 3a |l moxyrogue :

a1
»

11

Htoro 3a roa:

102
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