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IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

Llennocmmuuie opuenmupul cooeprcanus Kypca 6uonozuu

B mporuiecce ocBoeHus Kypca yyamunics HoyduT BO3MOKHOCTb PHOOPECTH

Nno3HasamenbHvle YeHHOCMU:

YMEHHE KPUTHYECKH OLIEHHBAaTh HMH(OpPMAIMIO O JEATEIIbHOCTH YeJOBeKa B IPHUPOJIE,
[I0JIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB;

BJIa/ICHHE OCHOBHBIMH METOJIaMU HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIMU NMPH OHOIOTHYECKHX
UCCIICIOBAaHUAX O KUBBIX OOBEKTOB M OKOCHCTEM: OINHMCAHUE, W3MEPEHHUE, IPOBEACHUE
HaOJIIOICHUI;

BJIaJICHHE HAaBBIKAMU TI03HABATEIILHON, Y4EOHO-MUCCIIE0BATEIBCKON U MIPOSKTHOM JeSITEIbHOCTH,
HaBbIKAMU pa3pelieHus npooiem;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUS MPaKTHUYECKHX
3a/1a4, NPUMEHEHUIO Pa3IMYHbIX METOJIOB [T03HAHMUS;

BJIaJICHHE HABBIKAMU ITO3HABATEIBbHOIN peduieKCHu KakK OCO3HAHHS COBEPLIAEMBIX ACUCTBUHN H
MBICJIUTENIbHBIX ~ IPOLIECCOB, MX pE3yJbTaTOB M OCHOBaHUM, TIpPAaHUI] CBOEr0 3HAHUA
MHE3HaHUs,HOBBIX I03HABATEIbHBIX 3a7a4 U CPEACTB UX JOCTUKECHUS,

HPaBCTBEHHbIE IEHHOCTHU:

CIIOCOOHOCTh aHAJIM3UPOBATH U OLICHUBATH MTOCIEACTBUS I€ATEIbHOCTH Y€I0BEKa BIPUPO/IE;
dbopMupoBaHue yOEKIEHHOCTH B HEOOXOIUMOCTH COOJIOJACHHS OSTUYECKUX HOPM U
9KOJIOTMYECKUX TPEeOOBAaHUI IIPU IPOBEIEHUHN OMOJIOTUYECKUXHUCCIIEA0BAaHUT;
KOMMYHUKAMUBHbL €YEeHHOCU.

BJIQ/ICHUE SI3bIKOBBIMU CPEACTBAMM — SICHO, JIOTUYHO M TOYHO HU3JaraTh CBOIO TOYKY 3pEHUS,
HCII0JIb30BAaTh aJICKBaTHBIE SI3bIKOBBIE CPECTBA;

YMEHME IPOAYKTUBHO OOIIATHCA M B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM JESATENBHOCTH,
YUUTHIBATh MO3UILIUU APYTOT0, 3PPEKTUBHO pa3pemaTbKOH(DINKTHL.

[Iporpammoii TIpeayCMOTpPEH HWHTETPUPOBAHHBIN TMOAXOA K OOYYEHHMIO C TMPHUBICYCHUEM
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M HCHOJIb30BAHHEM Y4EOHO-METOJUUECKUX
KOMIUIEKTOB  cepun  «HaBurarop», KOTOpble MO3BOJISIIOT  pEaTU30BaTh  JMYHOCTHO-
OPUEHTHPOBAHHBIN MOAXO0J K OOyUEHHUIO MyTeM CO3JaHHs WHAMBHUIYaIbHBIX 00pa30BaTEbHBIX
TPaeKTOPHIl.

B coorBerctBUHM ¢ TpeboBaHusMH DenepanbHOr0 TOCYAApCTBEHHOTO 00pa3oBaTelbHOTO
CcTaHjaptra cpeaHero (IMOJIHOTO) oOIIero o0pa3oBaHUsI K PE3ysibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl K OKOHYAHUIO OJIMHHA/IATOrO Kjacca y ydyalluxcs HeoOX0JuMo
chopMUpOBaTh MHUPOBO33PEHUE, OTBEYAIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKud H
00I11eCTBEHHOH MPaKTUKH, OOIIEUEIOBEUECKUM IIEHHOCTSM M HJieajaM Ipa)/1aHCKOro o0IecTBa;
OCHOBBI CaMOpa3BUTHS U CAMOBOCIIUTAHMSI; HABBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, JIE€THMU
MJIAJIIIEr0 BO3pPacTa, B3POCIBIMH B 00pa3oBaTeIbHOM, OOIECTBEHHO IOJE3HOH, YydyeOHO-
HCCJIEIOBATENIbCKOM, MPOEKTHON U JIPYrMX BHUJIAX JEATEIbHOCTH; TOTOBHOCTh U CIIOCOOHOCTH K
00pa30BaHUIO, B TOM 4YHCJIE CaMOOOpa30BaHHIO, Ha MPOTSXKEHUM BCEH KM3HM; CO3HATEIbHOE
OTHOIIEHHE K HEMPEPHIBHOMY OOpPa30BaHMIO KaK YCIOBHIO YCHEIIHOM MpodeccHoHaNbHON U
0O0IIeCTBEHHON JesATenbHOCTH. IIIKOMBbHUKM JTOJDKHBI OCBOUTH MEXIIPEIMETHbIE MOHATUS U
YHHUBEpCaJbHble Yy4eOHbIE JEHCTBUS W HAyUUThCA UX HCHOJIb30BaTh B Yy4eOHOH U
MIO3HABATENILHOM  JIEATENBPHOCTH, a Takke yMeTb (OpMHUpPOBaTb M  pPEalu30BBIBATH
MHAUBUAYalIbHbIE 00pa30BaTeIbHbIE TPAEKTOPHH.

B npenmertHoit o6n1actu npu yriyOlIeHHOM W3YYE€HUH MPeIoaraeTcs:

dbopMHUpPOBaHHE CHCTEMBl HAYYHBIX 3HAHUU 00 OOIIMX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX
COBPEMEHHOM OMOJIOrHYecKoi HayKH;

dbopMupoBaHHE YMEHUN HCCIIEOBATh U aHAIU3UPOBATH OMOJOTHYECKHE OOBEKTHI U CHUCTEMBI,
OOBSICHATh 3aKOHOMEPHOCTH OHMOJIOTMYECKMX TPOIIECCOB U  SBJICHHWH, MPOTHO3HPOBATH
MOCIIEACTBHSI 3HAUUMbIX OMOJIOTHYECKUXUCCIIeI0BAaHU;

OBJIQJICHUE YMEHMSMU BBIIBUTAaTh TUIIOTE€3bl HA OCHOBE 3HAHMH 00 OCHOBOMNOJAraroIIUX
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OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX M 3aKOHAaX, O MPOUCXOXKICHUHM M CYIIHOCTH >KHU3HH,
IPOBEPATh  BBIABUHYTHIE THIIOTE3bl 3KCIEPUMEHTAIBHBIMU  CpeACTBaMH, (opMynupys
LENIbUCCIICIOBAHMS,

OBJIQJICHUE METOJAMU CAMOCTOSITEJIbHOM IIOCTAaHOBKM OMOJIOTMUECKUX 3KCIIEPUMEHTOB,
OTIMCaHMsI, aHAJIN3A U OLICHKH JOCTOBEPHOCTH MOJIYYEHHOTO pEe3ysIbTara.

B nmpouecce wu3ydeHus Kypca TakkKe OXHMIACTCS JOCTHKEHHME CIHENYIOLUX JUYHOCHHBIX
pe3ynbmamos.

[IposiBneHne uyBCTBa POCCHMCKON TI'pa’KAAHCKOM MIEHTHMYHOCTH, IATPUOTU3MA, JIIOOBU MU
yBaxkeHus k OTeuecTBy,4yBCTBA TOPAOCTHU 3a cBoroPouny;

OTBETCTBEHHOE OTHOILIEHHE K yueOe, TOTOBHOCTh M CIIOCOOHOCTh KCaMOOOPa30BaHUIO;
¢opmMHupoBaHHE MOTHBAIlMM K OOYYEHHIO W TO3HAHHIO, OCO3HAHHOMY BBHIOOpY Oymymiei
npodeccuu;

CHOCOOHOCTh CTPOUTH MHAMBHIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

(bopMHpOBaHUE LIETOCTHOIO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHUS;

COOITIO/ICHHE TTPABUJI TIOBEICHUS BIPUPOJIE;

yYMEHHUE pealln30BaTh TEOPETUYECKHE TO3HAHUS Ha IPAKTUKE;
CIOCOOHOCTHIPU3HABATHCOOCTBEHHBICOTHOKUUNCTIPABIATHUX

YMEHHUE apryMEeHTUPOBAHHO 1 0OOCHOBAHHO OTCTaUBATh CBOIO TOUKY3PEHUS;

KPUTUYHOE OTHOIIEHHWE K COOCTBEHHBIM IIOCTYNIKaM, OCO3HAaHHME OTBETCTBEHHOCTH 32 HX
pe3yibTaThl;

YBOKHUTEIBLHOE U TOOPOKETaTeIbHOE OTHOIIEHUE K JPYTUM JIOIISIM;

YMEHUE CIylIaTh U CIbIIIATE APYTHX, BECTU AUCKYCCHUIO, OIEpUPOBATh(PaKTaMHU.

JlocTrxkeHne TUYHOCTHBIX PE3yJIbTaTOB OLIEHMBAETCS HAa KaueCTBEHHOM YpOBHE (0€3 OTMETOK).
ChopMupoBaHHOCTBMETANIPEAMETHBIX U NPEAMETHBIX YMEHMH OLIEHUBaeTcs B Oajgax Io
pe3yabTaTaM TEKYIIEro, TeMaTHYeCKOTO M WTOTOBOTO KOHTPOJS, a TaKKe IO pPe3ysbTaTaMm
BBINOJIHEHUS JTAOOPAaTOPHBIX U MPAKTHUECKUXPaOoT.

Memanpeomemnvimu pe3yromamamu OCBOCHUS Kypca OMOJIOTHH SBIISIOTCS:

OBJIJICHUE COCTABJISIOIIMMU MPOEKTHOM M MCCIEN0BATENbCKOM JEATENILHOCTU 10 HU3YYEHUIO
00IIMX OMOJIOTHUECKUX 3aKOHOMEPHOCTEH, CBOICTBEHHBIX JKUBOUIIPUPO/IE;

YMEHHE CaMOCTOSTEIbHO ONPEAEIATh LEJIU U COCTABIATH IJIaHBI;

YMEHHE CaMOCTOSATENBHO OCYILECTBIISATh, KOHTPOJIUPOBATh M KOPPEKTHPOBATH YUEOHYIO U
BHEYUEOHYIO(BKIIIOYasl BHEIIKOJIbHYIO) 1€ATEIbHOCTD;

YMEHHE UCII0JIB30BATh BCE BO3MOYKHBIE PECYPCHI ISl JOCTHKEHUALEIIEH;

YMEHHE BBIOMPATh YCIEUIHbIE CTPATETUH B Pa3IMYHBIX CUTYaIUsX;

YMEHHUE OCYUIECTBISATh CaMOCTOATENbHYIO HMH(OPMAIlMOHHO-TIO3HABATEIbHYIO JESATEIbHOCTD,
BKJIIOYAsi YMEHHE OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HMH(OpPMAlUM, KPUTUYECKU
OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMALIHIO, TOTYyYaeMYI0 U3 Pa3IMYHBIXMCTOUHHKOB.

CoaepixaHue nporpaMMbly4e0HOr0 nmpeaMera
BBEJIEHUE (1 u)
Mecro kypca «OO01mas Onoorus» B CUCTEME €CTECTBEHHOHAYYHBIX JUCIUIUINH, a TaKXkKe Cpean
6uonornyeckux Hayk. Llenp u 3amaum kypca. 3Haudidue mpenMeTa JUis NMOHUMAaHHS €IMHCTBA
BCEro JKMBOTO, B3aMMOCBSI3M Bcex wyacted Ouocdepsl 3emun. Cucrema >XKUBOW TNPUPOIBL.
[{apcTBa *KMBOI IPUPOABI.
Paznen 1 Buonorus kak Hayka. MeToabl Hay4yHOTro 1Mo3HaHus (6 )
Tema 1.1 KPATKAS UCTOPUS PA3BUTUSA BUOJIOTUH (2 u)
CrpykrypabuonoruukakHayku. Hayknoxxusoinpupoae, ux kiaccuukanus 10 0O0BEKTam
UCCIIEJOBaHMS, M3Y4aeMbIMIIPOSBICHUAM)KU3HU; KOMIUIEKCHBIEHAYKMMUXITPAKTHYECKOE
3HaueHne. CUCTeMaTuKa U €€ MPUHUUIBLDBOJIOIUOHHOE YYEHUE M 3Tallbl €ro CTaHOBJICHUS.
Oransl pa3BUTUs Ononoruu. BKiiagoTaenbHbIXyYeHBIXBPa3BUTHEONOTOTHMKAK HAYKH.



Hemonctpauusa. buorpapum wu moprtpeTsl(M300paXkeHHs1) Y4YCHBIX, BHECIIMX BKJaX B
CTAHOBJIEHUE U PA3BUTHE OUOJIOTUM KaKHAYKH.

[MTPEJMETHBIE PE3VJIbTATBI ObBYUEHU A

VYuamuecs 10JKHbI 3HATh:

OTpeieIeHneOn0IOTUMKAKHAYKH;

OCHOBOITIOJIO)KHUKOB ~ OMOJIOTMUM KaK HayKd, OCHOBOIIOJIO)KHMKOB Hay4yHOH (3amajiHoii)
MEIMIUHBI, aHATOMUH, (pruznonoruy;

CO31aTEICHKICTOYHONTEOPUH;

co3zaTesneil COBpeMEHHOTO 3BOIOIIMOHHOTO YUEHUS M STallbl €rOCTAaHOBJICHHUS;

BKJIa/l OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE OMOJIOTUU KaK HAYKH;
KJIacCU(PUKAIUIOONOIOTHIECKUXHAYK;

OCOOEHHOCTH  OTJIENIbHBIX  OHOJOrMYECKMX JUCLUMUIUIMH B  CHCTeMe OMOJIIOTMH  Kak
KOMILUIEKCHOMHAYKH;

3Ha4YeHue OMOJIOTHH KaK HayKH.

VYyamuecs 10IKHBIYMETh:

KJIaccu(pUuIUpPOBaTbOMOIOI MUECKHEHAYKHY;

OLICHUBATh BKJIAJ] OT/ICJIbHBIX YYCHBIX B pa3BUTHE OHOJIO- THH;

XaaKTepU30BaTh pPOJIb OHONOIMH B (HOPMUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAyYHOU
KapTUHBIMHPA.

Tema 1.2 CYILIHOCTD YKWU3HU U CBOMCTBA KHUBOI'O (2 1)
Kusap kak 06H.[CH3.y‘IHO€ A OHOJIOTMYECKOE IIOHATHUE. OHpe)ICJ'ICHI/IH KU3HU. XUMHWYECKUN
COCTaB n KHCTOLIHOGCTPOCHPIeOpFaHI/I?;MOB,HaCCHSIIOHII/IX3CMJHO.O6MCHB€HIGCTBI/IC3MOPeFYJIFIHI/IFI

B OMOJOrHYECKUX CHUCTCMaAx.
CaMOBOCHpOI/I3B€I[CHI/IG;HaCJICIICTBCHHOCTI)I/II/I?;MeH‘II/IBOCTI)KaKOCHOBaCYHIGCTBOBaHI/DI JKHUBOK
MaTCpHHU. Poct n Pa3BUTHUC. P a3IPa’KUMOCTb,

(bopMBIN30HpaTENFHOWPEAKIINNOPTaHU3MOBHABHEIITHUEBO3ACUCTBUSA. PHTMUYHOCTBITPOIIECCOBIK
U3HEIEATeIbHOCTU;0M0JIOTHYECKHE PUTMBI U MX 3HaYeHHe. J[MCKpeTHOCTh *KMBOTOBEIECTBA U
B3alMOOTHOIIEHHE qacTu U L[EJI0T0 B ouocucTemax.
OHepro3aBUCUMOCTBKHUBBIXOPTaHU3MOB;(DOPMBITIOTPEOIEHUS SHEPTUHL.

JemoncTrpanus. CoiicTBa )XKMBOTO (aHUMAIIMH).

I[MTPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYyamuecs 10IKHBI 3HATh:

OIIpECIICHUEKU3HH;

CBOMCTBAXKUBBIXCHCTEM,;

0COOEHHOCTH MPOSBICHUS PA3TUYHBIX CBOMCTB KHUBOTO.

VYyamuecsaaomKHbIyMETh:

JIaBaTbOIIPEACICHUEIKU3HY,

MIPUBOAUTH IIPUMEPHI IPOSBICHUNA CBOWCTBKHUBOTO.

METAIIPE/IMETHBIE PE3VJIbTATbI ObYUEHUA

VYyamuecs 10KHbI YMETh:

paboTaTh ¢ yueOHHUKOM, COCTaBJIATh KOHCIEKTIaparpaga;

pa3palaThIBaTh MJIaH-KOHCIIEKT TEMBbI, HCIIOJIB3YS pa3Hble HCTOYHUKUUHGOPMAIUY;

TOTOBUTB YCTHBIE COOOIIEHUS U pedepaThl Ha 33JaHHYIO TEMY;
M0JIb30BAThCANIOMCKOBBIMUCUCTEMaMUIHTEepHETA.

Tema 1.3 YPOBHU OPI'AHU3AIIUN XKUBO MATEPUN. METO/IbI BUOJIOTUU (2 u)
YpoBHU OpraHu3aluu JKUBOU IIPUPOABL. Hepapxus
ypoBHE.MeToAbIT03HAaHUSHKUBOUITPUPOABIMMXO0COOEHHOCTH. DTanbIHay4YHOronccaeaoBanus. [ Ip
UOOpBIMAIIIAPATHIUIA OMOIOTHYECKUXHICCIIEIOBAHNH.

JlemoHcTpanus. YpOBHU OpraHU3aliy )KUBOM MaTepuu (aHUMAIHS).

JlaGopaTopHbIe U MpaKTHUECKUE paboThI



Mukpockomusi Kak MeTOJ] OMOJIOTMYECKOTO HCCIEAOBaHUs (BUPTYaIbHO M C HATypalbHBIMHU
CBETOBBIMU MUKPOCKOIIAMUU MIperapaTamH).

[MPEMETHBIE PE3VJIbTATBI ObYUEHU A

VYyamuecs 10JKHbBI 3HATH:

ONPEAEIICHUE YPOBHEN OPraHU3ALUU KUBOUIIPUPOBI;

YPOBHHOPIaHU3aLUUKUBOUIIPUPOIBI;

MEpapXUI0yPOBHENOPraHU3alliH;

METOABIITO3HAHUSKUBONIIPUPOBL;

ATaIlbl HAYYHOTO HMCCIIECOBAHUS.

VYyamuecs 10JKHBIYMETb:

pacrpenensaTb YpOBHH OpraHU3alyy )KUBOM IPUPOJIbI B COOTBETCTBUH C MXHEPAPXUEH;
MPUBOAUTH MPUMEPHI POSBIECHNUN CBOMCTB KUBOI'O HA Pa3HBIXYPOBHSX;

COCTaBIISITh TUIAH HAYYHOTO UCCIICIOBAHUS U MPOBEICHUST OMOJIOTHIECKOTOIKCIIEPUMEHTA.
METAIIPEJIMETHBIE PE3VYJIbTATBI ObYUEHU A

VYyamuecs N0KHbI yMETh:

paboTaTh ¢ pa3HBIMH UCTOYHUKAMUHUH(DOPMALINH;
MOJIb30BaThCANOUCKOBbIMUCHUCTEMaMUIHTEpHETA.

OcHosuble nousitust. buonorus. JKusab. OCHOBHbBIE OTJIMYHUS KUBBIX OPraHU3MOB OT OOBEKTOB
HEXKMBOW TPHUPOJBI. YPOBHU OpraHM3aiuu XUBoW Matepun. OOBEKTHl M METOJbI M3YYCHHS B
o6uonorun. MHOrooOpasue >KuBOro MUpa.

MexnpeameTHbIe CBSI3U

Heoprannueckass xumusi. XMMHYECKUE 3JIEMEHTHI nepuoanueckon cucremsl JI. 1. Menaeneena
Y X OCHOBHBIE CBOMCTBA.

Oprannueckasxumusi. OCHOBHBIETPYIIIBIOPTAHUYECKUXCOCTUHEHUM.

ActpoHomusi. Opranuzanus IuiaHeTHbIX cucteM. CoHedHasl cucreMa; ee CTpyKTypa. Mecto
riaHeTsl 3emiis B COJTHEYHOU CUCTEME.

Uctopus. Kynerypa 3anagnoit EBponbl koHma XV — nepBoil nonounbl XVII B. Kynerypa
MIEePBOrO MepHoja HOBOI uctopuu. Bennkue reorpaguieckie OTKPBITHS.

Paznen 2 Knerka (30 u)

Tema 2.1 UCTOPUA U3YUEHU A KIIETKU. KIIETOUHAS TEOPUA (2 u)

Knerka kak cTpykTypHas U (QyHKIMOHalbHaseAMHUIA KXUBOro. McTOpus M3ydyeHUs KIETKU.
[Tpokapuornueckass MW sykapuoTHueckas kieTku. CBOMCTBa KIJIETOK, MHOrooOpasue KIJIETOK
4eJI0Be4YecKoro oprauusMma. IIpuHnunuansHas cxema cTpoeHus KiIeTKu. LluTonorus kak Hayka.
CBs3p 1muTONOTMM € JApyruMuHaykamu.KnetouHasiteopusineeocHOBHbIENONOKeHUs. BkiaaP.
I'yka,A. JleBenryka,P. bpoyna, K. bapa, M.llInelinena, T.IlIBanna u P.BupxoBa Bu3yuyeHME
KJIETKU ¥ CTAaHOBJIEHHE KJIETOUHOUTEOPHUH.

JlemoHcTpanus. [IpuHnMnuanbHeIE CXEMBI yCTpoicTBa
CBETOBOTIOMAJIEKTPOHHOTOMUKpOCcKona.MoaenukiieTku. MukponpenapaTel  KJIETOK — pacTEHUH,
KUBOTHBIX ~ MOJHOKJIETOYHBIX  rpuOoB.Marepuaibl,paccka3blBalOIE00HOrpapusIXyueHbIX,
BHECIIMXBKJIaIBPa3BUTUEKIETOYHONTEOPUH.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs 10KHBI 3HATh:

CTPOEHUENPOKAPHUOTUIECKONKIIETKH;

MHOT000pa3uenpoOKapHoT;

CTPOEHUEIYKAPHUOTUYECKONKIIETKH;

MHOT000pa3nuedyKapuoT;

KJIETKHOHOKJIETOYHBIXUMHOT OKJIETOUHBIXOPTaHU3MOB;
0COOEHHOCTUPACTUTENbHBIXKUBOTHBIXKIIETOK;

MI0JIO’KEHUS KJIIETOYHOW TEOPUU CTPOCHUS OPTraHU3MOB.

VYyamuecsaomKHbIyMETb:

paboTaThCOCBETOBEIMMUKPOCKOIIOM;



OMUCLIBATb KAPpTUHBI, BUIUMBLIC B CBGTOBOﬁMHKpOCKOH.

OcnosubienonsTus. Kinerka.llutonorus.[IpokapruoTsl: OakTepuu HW CHHE3EJICHBIE BOJIOPOCTH
(unaHoOakTepun). DyKapruOTHUECKasl KIETKa; MHOT000pa3ue 3yKapuoT; KICTKHOJHOKIETOUHBIX
Y MHOTOKJIETOYHBIX OpraHu3MoB. OCOOEHHOCTH pacTUTENbHOM U KUBOTHOH KiIeToK. [Tonoxkenus
KJIETOYHOW TEOPUU CTPOEHMSI OPraHU3MOB.

Tema 2.2 XUMUUYECKU COCTAB KJIETKH (2 u)

DNeMEeHTHBINCOCTAaBKIIETKH. PacipocTpaHEHHOCTHAIIEMEHTOB, MX BKJIaJ B 0Opa3oBaHUE >KUBOU
MaTepul M OOBEKTOB HEXHBOW MNPUPOJBL. MaKpOdJIEeMEHTl U WX KIACCU(HUKAIIHS,
MUKPO3JIEMEHTBI, YJIbTPAMUKPOIJIEMEHThl; UX BKJIaJ B 00pa3oBaHHME HEOPraHUYECKUX U
OpPraHMYECKUX MOJIEKYJI KUBOT'O BELLIECTBA.
Hemoncrpanus.Cxema(auarpaMma)pacipeieIeHUIXMMHUECKUX JIEMEHTOB B HEXXUBOM U KUBOMN
npupoze. Ilepuoauueckas cucreMa XMMUYECKUX 3J1€MEHTOB MeHzeneeBa (MOKHO BUPTYaJIbHO
IIPU TOMOIIY MYJIbTUMEIUWHOTO MPUIOKEHHS K YIEOHUKY).

I[MPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYyaiuecs 10JKHbBI 3HATH:

MaKpo- U MUKPO3JIEMEHTHI, BXOJSIIUE B COCTaB )KUBOI0, U UX POJIb BOPraHU3ME.
VYyamuecs10mKHbIYMETh:

XapaKTepu30BaTh QYHKIIMOHAIBHYIO POJIb OTAEJIBHBIX XUMHUUECKUX 3JIEMEHTOB BKIIETKE.
OcHoBHbIE TOHATHUSA. OpraHOreHbl, MAKPOJIEMEHTbI, MUKPO3JIEMEHTHI, YIIbTPAMUKPOJIEMEHTBHI.

Tema 2.3 HEOPITAHUUYECKUE BEIIECTBA KJIETKHU (1 u)

Heopranuueckue MOJIEKYJTBI ’KHBOTO BEILECTBA! BOJIA;
XMMHUYECKHeCcBOicTBanbronornyeckaspoib. CoIMHEeOpraHnd4eCKUXKUCIIOT, NXBKIIaJBOOECIIEYeHN
eMPOLIECCOBKU3HEICSTENBHOCTH U TOAJEpKaHHE romeocra3a. Poilb KaTHOHOB M aHHOHOB B
o0ecrnieyeHUH IIPOLIECCOB KHU3HeesTeIbHOCTH. OcMoc
HNOCMOTHYECKOEIaBICHHE;0CMOTHYECKOCTIOCTYIITICHUEMOJIEKYJT BKIIETKY.

JemoncTpanus. CxemMa CTpOEHUS! MOJIEKYJIbI BOJBI.

[MPEJIMETHBIE PE3VYJIbTATBI OBYUEHU A

VYuyamuecs A0JKHBI 3HATh:

XUMHYECKHE CBOMCTBA M OMOJIOTHYECKYIO POJIbBOJIBI;

pOJIb KATHOHOB M @aHMOHOB B 00€CIIEYEeHUH MTPOLIECCOB KU3HEAEATEIIbHOCTH.
YyamuecsaaomKHbIyMETh:

OOBSICHATH IPUYUHBI OCOOBIX CBOMCTBBO/IBI.

OcuoBHbIenOHATHS.CBOMCTBABOIBI. MUHEpATbHBIECOH. AHHOHBI M KaTHOHBL. BomopoaHbie
cBsi3u. ['uapoduiabHOCTD U THAPOPOOHOCTS.

Tema2.4 OPTAHMYECKUE BEHIECTBA. OBLIIAS XAPAKTEPUCTUKA. JIMITUIBI (3 u)
OprannyeckuemoseKybl. HuskomonekynspHbIenBBICOKOMOIEKYISIpHbleCOeIMHEHUS . J U bl 1
XCTpoeHHe,knaccuukanus U  Ouosorndeckas poib. XUMHUYECKHE CBOMCTBA  JIMIHJIOB.
HelitpanbHsbie JKUPBIL: XUMHUYECKAst Oopra"usanus u
CBOMCTBA.POIBUCBONCTBANIPOCTBIX,CII0KHBIXJIUITAOBUIUIIONIOB.

[MPEAMETHBIE PE3VJIbTATBHI OBYUYEHU A

VYuyamuecs N0KHBI 3HATh:

MPUHIIMIIBI CTPYKTYPHON OpraHu3aliy U QyHKIUY JIUIUIOB;

KJIacCU(UKALIUIO JT UTTHJIOB.

VYyamuecs 10IKHbIYMETh:

XapaKkTepru30BaTh(PyHKIUHIUIINIOB,;

pa3IMYaThINIUABIVKAPBIKAKBAPUAHTBIITUIINIOB;

IPUBOIUTH  NPUMEPHI pa3IMyYHBIX  JIMIIHJOB (IpOCTBIX, CIIOKHBIX,JIUITIOUJIOB).
OcHoBHble OHATHS. brosornuecke noauMepsl: peryisipHble U HeperyisipHble, TOMOIOJINMEPHI
U rereponosiuMepsl. Jiunuael. HelitpanbHble JKUPBI, TUTOUABL.



Tema 2.5 OPTAHWMYECKUE BEIECTBA. YI'JIEBOJbI. BEJIKU (4 1)

YrneBoapl: CTpoeHHE M OuWoJIoTMYecKas poiib. MOHOCaXxapHuabl, OJUIOCaxapuibl H
MOJINCAXAPUIBL. OcobenHoctu
CTPYKTYpHOMOPraHu3aluul, XMMUYECKHECBONCTBANON OO MUECKASPOIbOTAEIbHBIX IO CAXAPH L
oB.benkn—Ouonornyeckue MOIMMEPBI, UX CTPYKTYpHas opraHusanus. MoHoMepbl OelKOB.
DOyHKIHUH OEITKOBBIX MOJICKYIL. benku-hepmeHTHI.
CrpykTypalenka:nepBu4Has, BTOpUYHAsL, TPETUYHAsA, YeTBEPTUYHAA. Pa3HOBUIIHOCTH BTOPHUYHON
U TPETUYHOM CTPYKTYp. JleHarypanus u penaTypauus 6€iIKoB.

Hemonctpauusa. O0beMHbIE MOJEIN CTPYKTYPHOH OpraHu3aluu OMOJOrMYECKUX MOJIUMEPOB —
OEIIKOB.

I[MPEAMETHBIE PE3YJIbTATBI OBYYEHU

VYyamuecs N0KHBI 3HATh:

HNPUHIUIBI CTPYKTYPHON OpraHu3aliy U GyHKIUUOEIKOB UYTJIEBOIOB;

BUIBl  MEXMOJCKYSIPHBIX  B3aUMOJCHCTBUII  (BOIOpPOIHBIE  CBSi3W, TuaApodoOHBIE U
3JIEKTPOCTATUYECKHEB3aUMO/IEHCTBHS);

OCOOEHHOCTH CTPYKTYPHOW OpraHM3alud M XUMHUYECKHE OCHOBBI ()OPMUPOBAHUS NEPBUYHOM,
BTOPUYHOM U TPETUUYHOM CTPYKTYpOeIKa;

KJIaCCU(UKAITUIOYTIIEBO/IOB;

XUMHUYECKYIOXapaKTEPUCTUKYOTACIbHBIXIIOINCAXAPUI0B (kpaxmaia, [JINKOTEHa,
LEJUTIOJIO3bL, XUTHHA).

VYyamuecs10KHbIyMETh:

00BACHATHIIPUHLIUIICHCTBUA(DEPMEHTOB;

XapakTepu3oBaTh QYHKIMH OETKOB UYTJIEBOOB;

PUBOJIUTH IpUMEpPBI pa3IMYHbIX YIJIEBOJIOB (MOHOCaxapu0B,
OJIUTOCAaXapuI0B,10JIMCaXapuI0B);

OPUBOANUTE TpUMEphl  (PUOPHIUIAPHBIX, TIOOYISPHBIX OENKOB M OEIKOB, 00JaJaIONINX
YETBEPTUYHOUCTPYKTYPOH.

OcHoBHble NOHATHS. MoHoMepsl. [lonumepsl. YrneBoasl. MoHOcaxapuibl, OJIMUTOcaxapuibl,
nonucaxapuasl. benku. buonornueckme mnosmMepsl. IlentunnHas cBs3p.  JleHarypauus u
peHatypaius 0eIKOB.

Tema 2.6 OPTAHYECKUEBEILECTBA.HYKJIIEMHOBBIEKHUCJIOTbI(4u)
JAHK—wonekynbiHacaencTBeHHOCTH. Peynmukanys

JIHK nepenavanacie1cTBEHHOMMHPOPMAITUMU3IIOKOJIECHUSIB
nokosenue.llepenadyanacieacTBeHHOWNHpOpMAUUU3AIpaB

LHUTOIUIA3MY; TPAaHCKpUIIUA. MaTpUUHASIMKO AUP YOI ASLICTIH

JHK.PHK:ctpykrypaudyunkunu. MMapopmannonssle, TpaHicioptaele, pudocomansHeie  PHK.
MonHomepbl HyKIEMHOBBIX KHCIOT—HYKIeoTHaAbL [ [paBunoYapradda.

Hemonctpanusa. OObeMHbIE MOJIENN HYKJIEMHOBBIX KUCIIOT.

[MPEAMETHBIE PE3VJIbTATHI OBYUYEHN A

VYuyamuecs N0KHBI 3HATh:

MPUHIIMIIBI CTPYKTYPHON OpraHu3aiy U QYHKIUU HYKJIEHHOBBIXKUCIIOT;
CTPYKTYPYHYKJIEUHOBBIXKHUCIIOT.

VYyamuecs 10IKHbIYMETh:

XapaKkTepU30BaTh(PYHKIUHMHYKICHHOBBIXKHCIIOT;

paznuyaTbHyKIenHOBBIEKHUCTOTHI(JIHKuPHK).

OcHoBuble nossTus. Hyknennosbsie kucnotsl.Permmukanus J{HK. Tpanckpunuusa. Hykneorun.
Hyxneo3nn. KommiemeHTapHOCTD.

Tema 2.7 OVYKAPUOTUYECKAS KJIETKA. HUTOIUVIASMA. OPTAHOU/IBI (4 )
Oykapuotndeckaskierka.llnazmaTnueckasimeMOpana



ueeynkiun. TpancnopTHassQyHKIMIMEMOpPAaHBL. AKTUBHBIE M TIACCUBHBIM  TPaHCHOPT.
[MTuaotmTo3 m (aromuro3.O60m0UKka KIETKH (IJIa3MaThdeckas MeMOpaHa, HaJaMeMOpaHHBIN
anmaparucyoMeMOpaHHbIiikomIuieke). L luTomnazmasykapuotnaeckonkiae k. OpraHou ABIITUA TOTLI
a3MbLuXcTpykTypandynkuuu. Knaccudpukanusopranon1oB.Oco6eHHOCTUCTPYKTYPHOU
OpraHu3auH(yHKIIUHOTACTBHBIXOPTraHON IOBKIETKU. I [porcx 03k 1eHueopraHon 10BBITPOIIECCEO
HTO-U(unoreHe3a.OcodeHHOCTUABYXMEMOpaHHBIXOpraHonAoBkIeTkH. Kitaccupukanus u
IpoucxoxaeHue Imiactul. Llutockener. BxitoyeHMs,UX 3HaY€HHE M poOJIb B METAa0OIU3ME
KJ1eTOK. OCOOEHHOCTH CTPOEHUS PACTUTEIHHONKIICTKH.

Jemoncrpauus. MoaenukineTku.CXeMbICTPOEHUSIOPIaHOU 0B PACTUTEIbHON U )KMBOTHOMKIIETOK.
JlaboparopHble U MpakTUIecKre padboTh

OpraHouipl KJIETKH (BUPTYaJIbHO C IIOMOUIBIO MYJIBTUMEIUHHOTO TPUIIOKEHUS K YICOHHKY).
Habmtoienue Ki1eTok pacTeHUi U )KUBOTHBIX HAa TOTOBBIX MUKpOIIpernapaTax.

N3roroBieHue U ONMCaHuEe MUKPOIIPENApaTOB KJIETOK PACTEHUH.

[MPEJIMETHBIE PE3YJIbTATbBI ObYUYEHHMA

VYyamuecs N0KHBI 3HATh:

CTPOCHUEIYKAPUOTUUECKOMKIIETKH;

BU/Ibl TPAHCIIOPTA Yepe3 MIa3MaTHUYECKYIOMEMOpaHy;

(GyHKIIMMOPTaHOUIOB;

0COOEHHOCTUPACTUTENIbHBIXUKUBOTHBIXKIIETOK;

KJIaCCHU(UKALIMIO OPTraHOU OB KJIIETKH U OCOOCHHOCTH UX CTPYKTYPHOMOpPraHU3aI1u.
YyamuecsaaomKHbIyMETh:

XapaKTepu30BaTh() YHKIIUUOPTaHOUIOB;

pa3nuyaTh Ia3MaTHIecKyr0 MEMOpaHy U 000JI0UKY KIIETKH;

OTIIMYATh JPYT OT APYra BUJbI AKTUBHOTO U MACCHBHOTO TPAHCIIOPTA Yepe3MeMOpaHy;
ONPEAENATh3HAYCHUEBKIIFOUEHU .

OcHoBHbIENOHATHUS. DyKapuoTuyeckaskierka. [ [mazmarnueckas MeMOpaHa. Opranouibt
nuToraazMbel. HememOpaHHbIe, olHOMEMOpaHHbIE U IByXMEMOpaHHbIE OpraHouabl. Bkitouenus.

Tema 2.8 KIIETOUYHOE A1PO. XPOMOCOMBI (2 u)

KneTouHoe s1po — LEHTp yNpaBIEHUS KU3HEIEATENBHOCTIO KIETKH. CTPYKTYpbI KJIETOUHOTO
a1pa: siaepHas 000J104Ka, XpOMaTHH (F€TEPOXPOMATHH), SIAPBIIKO U UX (QYHKIIMH. XPOMOCOMBI.
['omonornuynsie xpomocomsl. Kapuorun. Habopsl xpomocoM. YpOBHM yITakOBKHM XpOMaTHHA.
[MPEAMETHBIE PE3VJIBTATBI OBYUEHU A

VYyamuecs10mKHbI3HATE!

CTpoeHHe U QYHKIUUAIPA;

KJIacCU(UKALIUIO U CTPOCHUEXPOMOCOM;

3Hau€HUE MOCTOSIHCTBA YUCIIa U (OPMBI XPOMOCOM B KJIETKE.

VYyamuecsagomKHbIyMETh:

ONMCHIBaThI€HETHYECKUIaNapaTKIETOK-3YKapHOT;

OIUCBIBATH CTPOEHUE U PYHKIIUUXPOMOCOM;

XapaKTepU30BaThIIEPBUUHYIONIEPETIKKY;

JIaBaThOIIPEAEIEHUEKAPHUOTUIIAaNXaAPAKTEPU30BATHETO.

OcHOBHBIE TIOHATUSA. XpOMOCOMBI. ['omonornunbeiexpomocoMsl. Kapuortun. Jummouassli u
rarIouHbIi Habop xpomocoM. [lepBuunas nepersikka. Llentpomepa.Kuneroxop.

Tema 2.9 [IPOKAPUOTUYECKASA KJIETKA (2 1)

[Tpokapuornueckue kietku; Gpopma u pazmepsl. Knaccuduxarus 6akrepuii mo Gopme KICTKH U
ocoOeHHOCTSIM MeTabonmu3ma. CTpoeHHe IUTOIUIa3Mbl OaKTepHAIbHON KIIETKH; OpTaHH3aIus
MeTaboiM3Ma y TPOKapuoT (CrocoOBbl MUTaHWs, OTHOIICHHE K Kucioponay). ['eHeTwyeckuii
anmapar O6akrepuii. CiopoobpazoBanue. PazMHOkeHUe (IeneHre 1 oJoBoH mpotecc). Mecto u
POJIb IPOKAPUOT B OUOIEHO3aX.

JlaboparopHble U MpaKTUIEeCKHe paboThI



N3yueHne KIeTok OaKTepHii Ha TOTOBBIX MHUKpOIpenapaTax.

I[MPEJIMETHBIE PE3YJIbTATBI ObYUYEHHUA

VYvyamuecs A0JKHbBI 3HaTh:

CTPOECHUETIPOKAPUOTUUECKONKIIETKH;

MHOr000pa3ue MpOKapuoT.

VYyamuecs 10JKHBIYMETb:

XapaKTeprU30BaTh OPraHU3aALUI0 METa00IM3Ma Y IPOKAPHOT;

KJacCUpUIMpoBaTh  OakTepuu 1O (QopMe  KIETOK, TOJIIMHE KJIETOYHON  CTEHKH,
0COOEHHOCTAMMETA00IN3MA;

ONKCHIBATh TEHETUYECKUI armapar 0akTepHii, cCnopoodpa3oBaHre UPA3MHOKEHHE.

OcHosable moHsTUs. [Ipokapuotel, Gakrepun, nuanodaktepun. Hykneoun. Kamcyma. Cropa.
Mypeun. Mezocoma.

Tema 2.10 PEAJIM3ALIMS HACJIEJCTBEHHOM MTH®OPMALIMU B KJIETKE (4 9)
['en,reHeTHYECKUITKO/,CBOMCTBAr€HETUUECKOTOKOAA.  DTallbl  peaiu3allid  TeHETUYECKOU
uHpopmanui B KJIeTKe  (TPAHCKPUIIIMS W TpaHCHAmMs). MaTpuyHbIA  CHHTE3.
Komupyromasumarpuunsienenu/IHK.

Hemonctpanus. Tabauna renermueckoro kona. IlpoctpanctBennas mognens JIHK. Cxema
OmocuHTEe3a OenKa.

JlaGopaTopHble U IPaKTUIECKHUE PAOOTHI

Pemenune 3amad mo MOJIGKYISIpHOM OWOJIOTMM Ha TIOCTPOSHUE HYKICHHOBBIX KHCIIOT TI0
MPUHIIMITY KOMIUIEMEHTApPHOCTH U ONpeieNIiCHUE MOCIeI0BaTeIbHOCTH aMHUHOKHCIIOT B O€JKe 1Mo
JHK u PHK.

ITPEJIMETHBIE PE3YJIbTATbBI ObYUEHM A

VYuanuecs J0JKHBI 3HATh:

OIpe/IeICHUETeHa;

CBOMCTBAareHeTHYECKOI0KO/1a;

MIPUHLMIIMATPUYHOTOCUHTE3A;

STanbIpeaTn3alMMHACIICICTBEHHONUH(DOpMAITUH.

VYuaiuecs 10JKHBIYMETh:

WCIIOJIb30BaTh MPUHITUIT KOMIUIEMEHTAPHOCTH MPU MOCTPOECHUH HYKIEUHOBBIXKHUCIIOT;
OTMHCHIBATH MPOIECCHI, MPOUCXOASIINE TP OMOCUHTE3e OemnKa.

OcHosublenonsTus. [ 'en,renernueckuiikon. Konon. Tpumer. AHTUKOJIOH. Tpanckpunuus.
Tpancnsauus. Marpuunsiii cunte3. Konupyromas n matpuunas uenu/IHK.

Tema 2.11 HEKJIETOYHASI ®OPMA XXMN3HU: BUPYCBI (2 u)

OcoOenHoctu CTpOECHUS u Pa3MHOXKEHHUS BHUPYCOB.
W cTOpUsoTKPBITUABUPYCOB.3HAYEHUEBUPYCOBBIIPUPOICH)KU3HA ~ YeJoBeka.  MHoroobpasue
BupycoB. JKusHennwli wmmkn BUHY. Bupychble 3a0oneBaHuss U npodUIAKTUKA HUX
pactipoctpanenus. CIIN lumepsieronpouaakTHKH.

JemoncTrpanus. Cxema cTpoeHUs BUpYca.

I[TPEAMETHBIE PE3YJIbTATBI ObYUYEHN A

VYyamuecs 10KHBI 3HATh:

0COOEHHOCTUCTPOCHUSIBUPYCOB;

MHOTO00pPa3ueBUPYCOB;

BUPYCHbIE 0OJIE3HU KUBOTHBIX HUEIIOBEKA;
MepPBITPO(UIAKTUKUBUPYCHBIX3a00I€BAHUIKUBOTHBIX M YEIOBEKA.

VYyamuecsagomKHbIyMETh:

XapaKTepu30BaTh CIIOCOObI MPOHUKHOBEHMSI BUPYCOB B KIIETKY;
ONHUCHIBAaThLXKU3HEeHHBIMIINKIBIAY.

Ocnosublenonstus. Bupyc.bakrepuodar.Kancun. JlononnurenbHaso00104Ka.
METAIIPEJIMETHBIE PE3YJIbTATBI ObBYUEHU A



VYwyarniuecs: 10KHBI YMETh:

COCTABJISITH CXEMBbI U TAOJIMIIBI JUIsl HHTETPAIlUU TTOJTYICHHBIX3HAHW;

00001maTh HHPOPMAITUIO U 1eTaThBBIBOIbL;

paboTaTh ¢ JOMOJHUTEIBHBIMH HCTOYHUKAMUMH(GOPMAIIHH;

CaMOCTOSITEJIbHO COCTABJISITH CXEMbI ITPOLIECCOB U CBSI3HBIN PaccKas MOHUM,;

paboTtaTb C  MHKPOCKOIIOM ¥  HW3TOTaBJIMBaTh  NPOCTEHIIME  Mpenaparbl s
MHUKPOCKOITUYECKOTOUCCIICIOBAHUSI.

MexnpenMeTHbIE CBA3U

Heopranunueckas xumus. Xumuueckue cBsizu. CTpoeHHE BELIECTBA.

Opranuueckass xumus. [IpuHUMIOBI OpraHu3ald OPraHUYECKHX COCIUHEHUH. YTIJIEBOIbI,
JUTHIBL, )KUPBI, OCTKH, HYKJICHHOBBIE KUCIOTHI.

®uzuka.CBONCTBAKHUAKOCTEN, TETIOBBICSBICHHU . 3aKOHBI TEPMOIMHAMUKHU MO THUKHU.

Paznen 3 Opranusm (65 )

Tema 3.1 OPTAHU3M—E/IMHOELEJIOE.MHOI"'OOBPASUEOPI"AHM3MOB (2 u)
PasnooOpa3zue  opranu3mMoB  (OJHOKJIETOYHBIE U MHOTOKJIETOYHBbIE  OpPraHU3MBI).
MHOroKkJIeTOYHbI OpraHu3M Kak JHCKpeTHas cucreMa (TKaHu, oprasbl). KosjoHuanbHbIe
opranu3Mbl. [IpuMepbl OJHOKJIETOYHBIX OPraHU3MOB, OTHOCSIIMXCSK pa3HBIM [APCTBAM.
OpraHousipl CHEIUAJIBHOTO HA3HAYEHUS y  OJHOKJIETOYHBIX OpraHu3moB. [lpumepsl
KOJIOHUAIBbHBIX OpraHU3MOB. TKaHU PaCTeHUN WKUBOTHBIX.

Jemoncrpauus. [Ipumepsl 0AHOKIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB.

[MPEAMETHBIE PE3VJIbTATBHI OBYUEHU A

VYyamuecs 10KHBI 3HATh:

oTpeieNIeHUeOopraHu3Ma;

MHOr000pa3ue OpraHu3MoB (OJHOKJIETOUHBIE, KOJIOHUAb- HbIE,MHOT OKJIETOYHBIE);
KJIaCCU(UKANIOTKAHEHPACTEHUMKUBOTHBIX.

YyamuecsaaomKHbIyMETh:

pa3anyaTh OJJHOKJIETOYHBIE, KOJOHUAIbHBIE 1 MHOTOKJIETOUYHBIEOPTraHU3MBI.

OcHoBHble TOHATHUS. Opranu3Mm. OJHOKJIETOYHBIH OpraHu3M. MHOTOKJIETOYHBIH OpraHU3M.
Tkanb. Opras.

Tema 3.2 OBMEH BEIIECTB W IIPEBPAIIIEHME SHEPTMU. SHEPTETUYECKMIA
OBMEH (4 u)

OOMeH BelecTB U MpeBpalleHne YHEpTruu B KieTke. [ImacTuueckuii U sHepreTHUecKuii 0OMeH.
AT® kak yHHMBEpCaJbHBIH MCTOYHHUK OJHEPruHM. Makposprudeckue CBA3U. ITalbl
JHEepPreTuuecKkoro oOMeHa, paciieruienue rmoko3bl.  PochopunupoBanue. OcobeHHOCTH
MeTabonn3ma y 6aktepuid U rpuboB. bpokeHne u ero pa3HOBHIHOCTH.

Jemoncrpanus. Cxema oOMeHa BEIIECTB.

[MPEAMETHBIE PE3VJIbTATHI OBYUEHU A

Vyamuecs 101KHBI 3HATh:

ATAITBIOOMEHABEIICCTB;

BUJIBIOPOKECHHS;

OCHOBHOE3HEPT€THYECKOCYPABHEHHUE;

ATAIBIPHEPTeTUYECKOT000OMEHA;

MECTO MPOTEKaHHUs ITANOB YHEPreTHUECKOT0 OOMEHa.

VYyamuecsgomKHbIYMETh:

ONKCHIBaTh OOMEH BEIIECTB U MPEBpAIICHNE YHEPTHUH BKIIETKE;

OTIUYATHIIIUKOIU3 HOPOKEHUE;

MPUBOJUTH MOATAITHO MPOIECC IHEPTeTHIECKOT00OMEHA.

OcnoBublenonaTus. OOMenBeniecTs.Metabonusm. DHepretuueckuii ~ oomen.  ITnmactuueckuit
oOMmeH. ATO. I'muxonms. Bbpoxenue. Kiterounoe IbIXaHUE. OKUCIUTEIIFHOE
dochopunupoBanue.

10



Tema 3.3 ITNTACTUYECKHI OBMEH. ®OTOCHUHTE3 (4 u)

Tumnbl mutanust. ABToTpods! 1 rereporpodsl. Porocunte3. Dazbl poTocunTeza. OKUCIUTENBEHOE
docpopumupoBanne. Potocucrempl. DoToMU3 BOABL. DIIEKTPOHHO-TPAHCIIOPTHAS CHUCTEMA.
[Tepenocunku Bogopoaa. OcobeHHOCTH OOMEHa BEIIECTB Y PACTEHUH, JKUBOTHBIX U TPHOOB.
Hemonctpanus. Cxema GOTOCHHTE3A.

I[MPEAMETHBIE PE3VYJIbTATBI OBYUEHUM

VYuamuecs 10JKHBI 3HATh:

IPUMEPBIIIACTUYECKOr000MeHa;

3TarbI)OTOCHHTE3aNETOPOIBBIIPHPO/IC;

MECTO MPOTEKAHUS B KJIETKE CBETOBOM ¥ TEMHOBOH (a3 GoTOCHHTE3A;

HPOLIECCHI, IPOUCXOIAIINE BO BPEMsI CBETOBOI U TEMHOBOM (ha3(hOoTOCHUHTE3A.
YyamuecsanoaKHbIyMETh:

OIMCHIBaTh OOMEH BEUIECTB U MPEBPAIEHHE YHEPIHH BKIECTKE;

NPUBOAUTH MOAPOOHYIO CXEMY MPOIECCOB (POTOCHHTE3A U OMOCHHTE3a0€eTKa.
OcuosubienonsaTHs. ABTOTpod b1 'eTeporpodsr.Potocunres. CBeroBast ¢asza. TemHoBas ¢asza.
OxucnurensHoe  ¢pochopumupoBanue. ['panpl.  Tumakougsl. HAHLD. doromus. Doro-
cucrema. XJI0popHILIL

Tema 3.4 IEJIEHUE KJIETKU. MUTO3 (3 u)

JKM3HEHHBI LMK KIETKM W €ro NpOJOLKUTENbHOCTh. Jlenenue kinetok. Kierku B
MHOTOKJIETOYHOM opranusme. llonsatue o auddepeHIHpoBKe KIETOK MHOTOKJIETOYHOTO
opranuzMa. MwuroTnueckuii 1wmKiI:  uHTepdaza, penymmkanus JHK; wuTo3, dasbl
MUTOTUYECKOTO JEJICHUsI M MPeoOpa3oBaHUs XPOMOCOM; OMOJOTHMYECKUH CMBICT U 3HAUYEHUE
MHUTO32 (Oecrnooe pa3MHOKEHHE, POCT, BOCTIOJIHEHUE KIETOYHBIX IMOTEPh B (PU3UOJOTHUECKUX U
MATOJIOTUYECKUX YCIOBUX). [IpoA0mKUTEIbHOCTS MUTO3a. DTallbl CIIUPAIU3AIMA XPOMOCOM.
JemoHncTpanuust. PurypsIMUTOTUUECKOTOACICHUBKIIETKAX KOpPELIKa JIyKa I0J MHUKPOCKOIIOM U
HacxeMe.

JlaGopaTopHbie U TPaKTUYECKHUE PaObOTHI

N3yueHre MUTO3a B KJIETKAaX KOpEIIKa JIyka (BUPTyaJbHO U/ JIM Ha TOTOBBIX IpenapaTax).
[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA

VYyamuecs T0JKHBI 3HaTh:

MUTOTUYECKUH M KU3HEHHBIN LIMKII KJIETKU U UX IPOAOIKUTEIBHOCTB;

IPOLIECCHL, TPOUCXOIAIIMEHaKaX 10H (pa3eMuTO3a;

BapHaHTBHIMUTO34;

0COOEHHOCTH MUTO3a B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX;

ATaNbICIUPATN3ALUUXPOMOCOM;

Ouosornyeckoe 3HaueHNe MUTO3A.

VYyamuecs 10IKHBIYMETh:

OIUCBIBATH CTPOEHUE U PYHKIIUUXPOMOCOM;

JaBaTh OIpe/ieJieHNe KapuOTHIIa U XapaKTepU30BaThETo;

OTHCBHIBATBMUTO3IO(a3aM;

pa3ianyaTh MUTOTUYECKHUH (KJIETOYHBIN) UK U AKU3HEHHBIA TUKIIKICTKH.

OcHoBHbIeNOHATHS. JKN3HEHHBIMIUKIKIETKH. XpoMocoMbl.  Kapuotun. MUTOTHYECKMH ITUKI;
MHUTO3. buonornueckniicmbicimutosa.[Ipodasza.Meradasza. Anadasza. Tenodasza.
Perukanus(peaynnukanus ) JHK. Cnimpanuzanusxpomocom.

Tema 3.5 PASMHOXEHUE: BECIIOJIOE U ITOJIOBOE (4 u)

CymHocTh ¥ GOpMBI  Pa3MHOXEHHUST OPraHU3MOB. becronoe pa3sMHOKEHHE pacTeHUH u
JKUBOTHBIX. Buapl 0Oecrmoioro pa3MHOXKEHHs. BapuaHThl BEreTaTUBHOTO pPa3MHOMKEHUS.
BereratuBnbie opransl pactenuit. Jlenenune. CiopooOpazoBanue. [loukoBanune. dparmeHTaIusI.
[TonoBoe pa3mMHOXKEHHE KMBOT- HbIX M PacTEHUI; raMeThl, MOJIOBOM mporecc. buomornueckoe
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3HAUEHUE MOJOBOTO PA3MHOKECHHUSI.

HemoncTpanus. CXeMbl, IILTIOCTPUPYIOIIHUECTIOCOOBIBETETATUBHOTO  Pa3MHOXKEHHSI  pPaCTEHUI;
MHUKpOIpenapaTsl SHIEKIeToK; ¢pororpaduu, oTpaxkaromue pasHooOpa3ue MOTOMCTBA Yy OAHOM
MapbIPOJIUTEIICH.

[MPEAMETHBIE PE3VJIbTATHI OBYUEHU A

Yyaiuecs 10JKHBI 3HATh:

(opMBI B pacripoCTPaHEHHOCTh OECIIOIOTOPa3MHOKEHHS;

0COOEHHOCTHOECTIONOrOPa3MHOKEHUS PACTEHUHMKUBOTHBIX;

CYIIHOCTb ITOJIOBOTO PAa3MHOKEHHSI U €r0 OMOJIOTMYECKOE 3HAUCHHE.

VYyaimecs10KHbBIYMETh:

XapaKkTepru30BaTh OMOJIOrHYECKOE 3HAUEHUE OECIIOIOr0 Pa3MHOKECHHUS;
pa3an4aTh(HOpMbIOECTIONOrOPa3MHOKEHUS;

pasinyath CHopy Kak CHEHHUAIM3MPOBAHHYIO KIETKY, IpeIHa3HAYeHHYI0 JUIs Oecrosioro
Pa3MHOXKEHUS, U CIIOPYOaKTEPHii;

O0BSACHATHIIPEUMYIIIECTBOMIOIOBOTOPA3SMHOKCHHSL.

OcHoBuble moHATHS. Pasmuoxenue. becmnonoe pasmuHoxenue. [lonoBoe pa3MHOXKEHHE.
Bererarusnoe pasmuoxenue. Jlenenue. CnopooOpazoBanme. Criopa. Perenepanus. Kion.
Cnopanrun. BereratuBubie opranbl. OJIHOJOMHBIE W JABYJOMHbIE pacTeHus. [lonoBoit
JuMophu3M.

Tema 3.6 OBPABOBAHME ITOJIOBBIX KJIETOK. MEMO3 (4 u)

Meiio3 u ero otnuyus oT MuTO3a. bruonornueckoe 3HaueHue mMeioza. Ocodbennoctu mpodassl |.
["ameTorenes. Dtamnbl 00pa3oBaHus MOJIOBBIX KJIETOK: pa3MHOXKEHHE, POCT, co3peBaHue (Meno3)
U (HopMUPOBAHHE MOJNOBBIX KJIETOK. OCOOEHHOCTH CHepMaToreHe3a W OBOreHe3a. 3HaueHUe
ramerorexnesa. [lapreHorenes kak BapuaHT [10JIOBOTO Pa3MHOKEHHS.

[NPEJMETHBIE PE3YJIbTATBI ObYUYEHHMA

VYyaiuecs A0JKHbBI 3HATh:

CYIIHOCTbMENH03alero0noI0rnuyecKkoe3HaueHue;

MIPOLIECC TaMeTOTeHe3a U €ro JTallbl.

VYyamuecsaqomKHbIyMETh:

XapaKTepu30BaTh OMOJIOIMUECKOE 3HAUEHHE TTOJIOBOTO Pa3MHOKEHHS,;

O0BSICHATB MPOLIECC MeH03a U XapaKTepU30BaTh €ro3Talbl;

ONMCHIBATh MPOIECC FAMETOI€HE3a U BBLAEIATHOCOOCHHOCTH ClIepMaTOreHe3a HOBOT'€HE3a;
pa3IMYaThCIEPMAaTO30M 1Bl HCTIEPMUM;

BBIJIETISITH OCOOEHHOCTH MTPOTEKAHNS FaMETOreHe3a y pacTeHUH MKUBOTHBIX;
OIPEAEIATEPOIbMEN03aBKU3HEHHBIX IMKIIAXPA3IINYHBIX OPTaHU3MOB.

OcHoBHble ToHsATHA. Meiio3. buBanentsl. Tetpansl. Kpoccunrosep. I'amersl. Siinekierka.
Cnepmaro3zoun. Cnepmuii. I'amerorene3. Cnepmarorene3. OBoreHe3. Crtaausi pa3MHOXKEHUSI.
Cragus pocra. Cragus co3peBanusa. Cranus ¢opmupoBanus. Pa3znenbHOIoNble OpraHU3MBL.
I'epmadpoautsl. [lapreHorenes.

Tema 3.7 OIIVIOAOTBOPEHMUE (2 u)

Omnjao0TBOPEHNUE W €ro CYIIHOCTh. BHOJOTMYECKUH CMBICT OIUIOAOTBOpEHUs. BapuaHThl
OTUIOJJOTBOPEHUS (HapyxHoe, BHYTpEHHEE, NEePEKPECTHOE, CaMOOIIIOA0OTBOPEHUE,
€CTECTBEHHOCUUCKYCCTBEHHOE ). OCOOCHHOCTHOIIIOIOTBOPEHUS YPACTCHUM. J{BoitHOC
OIUIOJOTBOPEHUE Yy TMOKPHITOCEMEHHBIX. VICKYCCTBEHHOE OIUIOJIOTBOPEHHE Y YEJIOBEKa U
TIPUHITUTIBI JICYECHUST OECTIIONHS.

I[MPEJIMETHBIE PE3YJIbTATBI ObYUEHIM A

VYyammecs T0JDKHBI 3HATD:

CYIIHOCTb OTUIOJOTBOPEHHUS U €TOPAa3HOBUIHOCTH;

MIPUYHHBITIOSBICHUSPA3INYHBIX TUTTOBOILIIOIOTBOPECHHS;

MOYEMY OIUIOJOTBOPEHUE MTPOUCXOIUT MPEUMYIIECTBEHHO BHYTPUBUA;
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CyThb IBOMHOT'O OIUIOJJOTBOPEHUS.

VYyamuecs: 10KHBIYMETh:

00BSCHATHITPOLIECCOIIIOIOTBOPEHUSMOOPA30BAHUSIZUTOTHI;

ONKCHIBATh MPOIIECC OIUIOJOTBOPEHUSI Y NPEICTaBUTENICH Ppa3HBIX CHUCTEMATHYECKUX TPYII
(OTIe0B pacTEHU U TUTIOB )KUBOTHBIX ).

OcHoBHbIe TTOHATHSA. OIIIOAOTBOPEHUE: HApY)KHOE, BHyTpeHHee. OcemeHenue. 3urora. [[BoiiHoe
oI1010TBOpeHue. MIcKycCTBEHHOE OIUIOA0TBOPEHNE. DKCTPAKOPIIOPAIbHOE OIJI0IOTBOPEHHE.

Tema 3.8 MTHAVBUAYAJIBHOE PAZBUTUE OPI"TAHU3MOB (6 )

DOMOpHOHATBHBINA 1(S0)5 (O pa3BUTHSL. OcHOBHBIE
3aKOHOMEPHOCTHIPOOICHNS;00pa30BaHNEOTHOCIOHOT03apoabIa— OsacTynbl. [acTpymsuus;
3aKOHOMEPHOCTH OOpa30BaHMsI JABYXCIOMHOrO 3apoibllia — ractpyibel. I[lepBuyHBIN

OpraHoreHe3 W AanbHelmas nuddepeHInpoBKa TKaHEH, OpraHoB U cucTeM. B3ammoseicTrue
TpeX 3apoAbIIIEBBIX JTUCTKOB. OHOsIIIeBbIe (MOHO3UTOTHBIE) Onu3Helbl. [TocTaMOproHanbHbIN
nepuosl pa3BuTus. POpMbl OCTIMOPHOHATBLHOTO TMEpHOAa pa3BuTUsA. HempsiMoe pasButue;
MOJIHBIM U HeNoNHBIM MeTamopho3. bruonornueckuii cMbich pa3BuTHs ¢ Mmeramopdozom. [psmoe
passurue. CrapeHue.

JemoncTrpanus. TaGmuIIbL UJUTIOCTPUPYIOUIUETPOIIECCHl  PaHHUX — 3TalloB  SMOPHUOHAIBHOTO
pa3BuTHs 1 MeTamop(]o3a y WIEHUCTOHOTHX, TTO3BOHOYHBIX (’KECTKOKPBUIBIX M YEITyEeKPBUIBIX,
aMmdubwmii); cxeMbl MpeoOpa3oBaHUsl OPraHOB U TKAHEH B MPOIECCE OHTO- U(UIIOTCHE3a.
[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA

VYyaiuecst 10JKHbBI 3HATH:

OIpEIeICHUETIOHATUA KOHTOT €HER);

NEePUOIU3ALUIONHIUBUIYaIbHOTOPA3BUTHSI;

ATaNbIAYMOPUOHATILHOTOPA3BUTHSI,

MCTOYHHMKHU Pa3BUTHSI OPIaHOB B IMPOLECCEOHTOrEHERA;

(OPMBITTOCTIMOPUOHATILHOTOPA3BUTHS,

0COOEHHOCTUIPSMOTOpa3BUTHS;

0COOEHHOCTUBHYTPUYTPOOHOTOPa3BUTHS;

OCHOBHOI1 OMOT€HETUYECKHI 3aKOH.

VYyamuecs 10IKHBIYMETh:

OTHCBIBATH MPOLIECCH, MPOUCXOASIINE TPU APOOTEHNH, racTPYISALIUN HOPTaHOT€HE3e;
XapaKTepU30BaTh(POPMBITTOCTIMOPHOHATHLHOTOPA3BUTHSI;
pa3InYaThIIONHBIHUHETIONHBIHMETaMOp(}o3;

PacKpbIBaTh OMOJOTUYECKHI CMBICI Pa3BUTHUS C METaMOpP(}HO30M;
XapaKTepU30BaThITANBIOHTOT€HE3A.

OcHoBHble noHsATHSI. OHTOTeHe3. Turbl oHTOreHe3a. IMOpuorenes. [Ipobnenue (OrmacTymsius).
Mopyna.I'actpynsauus. Hedipyna u nedipynsauus. uddepenuupoBka kinerok. OpraHoreses.
Meramopdo3. MoHo3urotHele OnusHensl. IlnaneHta. DOMOpHOHANBHBIA NEPUOJA Pa3BUTHUA.
[TocTamMOpHoHaNBHBI IEpUOPa3BUTHA. POCT:0OrpaHnYeHHBIHMHEOT pAHYE€HHBIH.

Tema 3.9 OHTOI'EHE3 YEJIOBEKA. PETIPOJIYKTUBHOE 310POBBE (4 u)

OcoOeHHOCTH SMOpPHUOHAIIBHOTO DPa3BUTHUS 4YenoBeKa. lIporecchl, MpouCXoAsiiue Ha PAHHUX
sTanax sMOpuoreHesa (popmMupoBaHue MOpyibl U GiacTysnsl). [lepBbliit aTan nuddepeHnupoBKu
KJIETOK 3apojpima. llpenmnomsslii W 1UIOAHBIM THepuonabl. POpMHpPOBAaHUE 3aPOJIBIIIEBBIX
(BpEMEHHBIX, MPOBU3OPHBIX) OpraHoB. Poxknenue. IlocToMOpMOHANBHBIA NEPUOJ Pa3BUTHS:
JOpEenpOAYKTUBHBIN, PENPOAYKTUBHBIN NEPUOMbI, cTapeHne U cMmepThb). IlojgoBoe co3peBaHue.
Kputnueckue nepuosl OHTOreHe3a. BinsHie HUKOTHHA, alIKOroJil U HAPKOTHUKOB HA Pa3BUTHE
3apOJIbIlIa U PENPOLYKTHBHOE 3I0POBBE YEI0BEKa. MeXaHU3MBICTAPEHUS.

Jemonctpanuus. TaOnuibl, HWUTIOCTPUPYIOIIME IPOLECCHl PAaHHUX 3TarnoB 3MOPHOHAIBLHOTO
pPa3BUTHS YEJIOBEKA.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA
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VYvuaiuecs 10JKHBI 3HATh:

0COOCHHOCTHOHTOT€HE3a4YeII0OBEK;

MEePUOIU3AIMIONHIUBUAYATbHOTOPa3BUTHYEIIOBEKA;
ATanbIdMOPUOHAIEHOTOPA3BUTHSUETIOBEKA,;

cHelualibHble (BpEMEHHbIE, IPOBU30PHBIE)OPraHbl;
0COOCHHOCTHHUIEPUOAU3ALMIOTIOCTIMOPHOHATIEHOTOPA3BUTHSIUEIIOBEKA,
MEXaHU3MBICTAPEHUSOPTaHU3Ma.

VYyamuecs 10JKHBIYMETb:

OTKCHIBATH MPOLECCHI, MPOUCXOISIINE TP JPOOJICHNUH, TaCTPYIISIIIMKA U OPTaHOTCHE3EUYEIIOBEKa,
pa3aryaTh 3apOJIBIIIEBbIM U TUIOAHBINA, SMOPHUOHAIBHBIN U TOCTIMOPHOHATBHBIAATAIIBI;
XapaKTepu30BaTh IOCTAIMOPUOHAIBLHOE pa3BUTUE YEJIOBEKa I10 J3TalaM U KPUTHYECKHE
MIEPUOIBIOHTOIE€HE3A;

XapaKTepu30BaTh()aKTOPBIPUCKANPUPAZBUTUU3APObIIA  (BIUSHUE  alKOTOJS, HUKOTHHA,
BUPYCHBIX 3a00JICBAaHUN MaTEPH ).

OcHoBublenonstusi. Mopyna.bnacryna.l'actpyna.Helipyna. CrneunaibHbie OpraHbl.
HopenponyktusHslii nepuoa. PenpoaykruBHbii niepuol. Ilepuoacrapenus.

Tema 3.10 'TEHETUKA — HAVYKA O 3AKOHOMEPHOCTAX HACJIIEACTBEHHOCTHU 1
N3MEHYMBOCTU. I'. MEHAEJIb — OCHOBOITOJIOXKHUK 'EHETHUKU (2 u)

Uctopus pazsutus renetuku. OTtkpeitie [. MeHuaeneM 3aKOHOMEPHOCTEH Haciel0BaHUs
npu3HakoB. OCHOBHBIE TOHSTHS TEHETHKH (T€H, JIOKYC, TOMOJIOTHYHBIE XPOMOCOMBI,
FOMO3UTOTa, TETEPO3UT0Ta, JOMHHAHTHOCTh, PEIECCUBHOCTh, TE€HOTHII, (ECHOTHII).
['ubpugonornyeckuii  METOJlT M3Y4YCHHUS HACJIEICTBEHHOCTH. MeEToAbl TEeHETUKH. 3HauyeHue
TCHETUKHU.

JemoHcTpanus. Po1oc10BHBIEBBIIAOIMIMX CATIPEICTABUTENEH KYJbTYPBI. XpOMOCOMHBIE
AHOMAJIMH YeJIOBEKA U UX (PEHOTUITUYCCKUCTIPOSBICHUSI.

IMTPEAMETHBIE PE3VJIbTATBI ObYUEHU A

Yuaruecs J0JKHBI 3HATh:

ONpEeACICHUET€HETUHKUKAKHAYKY;

OCHOBHBIE€ T€HETUYECKHUE TIOHATHUS: «T€H», «aJUIENIby, «JIOMUHAHTHBIA IPU3HAKY», «PELECCUBHBIN
MPU3HAKY, «DEHOTHUTT», KT€HOTUID, KTOMO3UTOTAY, KTE€TEPO3UTOTAY;

CYIITHOCTh THOPUI0IOTHUECKOT0 METO/Ia U3yUeHUs HAaCIeACTBEHHOCTH;

METO/bl TEHETUKH (TE€HEaJTOTUYECKUM, OJIM3HENOBbIN, OMOXMMHYECKUHN, IUTOTCHETUYCCKUH,
MOMYJISIIIMOHHO-CTATUCTHYECKUH );

OCOOEHHOCTH  TOpOXa, KOTOphIE€  TO3BOJWIM  MEHAENI0  BBISBUTH  CTAaTUCTHYECKHUE
3aKOHOMEPHOCTH HACJENOBaHUS NpPU3HAKOB (OBICTpOE pa3MHOXKEHHE, CIOCOOHOCTh K
CaMOOIBUIEHUIO W TOJYYEHHI)  YUCTBIX  JIMHUW, HalW4ue  ApKO  BBIPAKEHHBIX
aNbTePHATUBHBIXITPU3HAKOB).

YyamuecsaaomKHbIyMETh:

HCIIOJIb30BAaTh N'€HETUYECKYI0 CUMBOJIMKY IIPHU COCTABJIEHUH CXEMCKPEIIUBAHNUS;

3alMChIBATBI €HOTUIILIOPTaHU3MOBHUBBINTMCHIBATBUXTAMETHI;

pa3IM4aTh TOMO- U F€TEPO3UTOTHBIEOPTAHU3MBI.

OcnoBurele noHsTHd. HacnenctBeHHocTh. M3MenumBocTh. I'eH. I'enmorun. denoTHI. ANems.
JloMuHaHTHBIA mpu3Hak. PeneccuBHBIH mpu3Hak. [uOpua. AJNbTEpHATUBHBIA MpPHU3HAK.
I'omo3urota. I'ereposurora.

Tema 3.11 3AKOHOMEPHOCTH HACJIEAOBAHUA. MOHOI'MBPU/IHOE
CKPEILIMBAHUE (4 u)
MounoruOpusnnoe ckpemuBanue. J[OMHHaHTHBIE M PELECCUBHbIE MPU3HAKU. AJUIeNu U

ajuieNibHble TeHbl. ['OMO3UroThl M reTepo3urotThl. IlepBbiii 3akoH MeHaens — 3aKoH
eauHooOpa3uss TUOPUAOB TIEPBOTO TIOKOJICHHS (TpaBWIIO JTOMUHUpOBaHUs). He- momHOE
JOMUHUPOBAaHUE WM MPOMEXKYTOUHOE HacieqoBaHue. Brtopoit 3akoH Menpaens — 3akoH
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pacuiernieHus. 3akoH (TUIoTe3a) YMCTOTHI rameT. L{uTojsornyeckre OCHOBBI MOHOTHOPHIHOTO
CKPEILMBAHHS.

Jemoncrpanus. Cxembl CKpEIMBaHUA, WuIrocTpupyromue  onsitel I, Mengensa 1o
MOHOTUOPUAHOMY CKPELIMBAHUIO.

JlaGopaTopHblie U IpaKTUYECKUE PaboThI

Pemienue 3a1au Ha MOHOTMOPHUIHOE CKpPEIIMBAHUE.

I[MPEAMETHBIE PE3YJIbTATBHI OBYUYEHU A

VYyamuecs I0JKHBI 3HaTh:

MEPBBIMMBTOPOI3aKOHBIMEH IENS;

3aKOHYUCTOTBITAMET;

LIUTOJIOTMYECKUE OCHOBBI MOHOTHOPUAHOTO  CKpEIIMBaHUSI.
VY4amuecsn0KHbIyMETh:

JlaBaTh OIIPE/IEIICHNE TOMO3UTOT UT'€TEPO3UTOT;

COCTaBJIATh CXEMbl MOHOTHOPHUIHOTO CKPELUBAaHUS IIPU IOJTHOM M HEMOJIHOMIOMUHHUPOBAaHUH;
pas3nn4aTh pacHieruieHne Mo (EeHOTHITY UTCHOTHILY;

pelaTh reHeTHYecKue 3a/1a4l Ha MOHOIMOPHIHOE CKPELMBaHNUE.

OcHoBHble MOHATUA. [IOMMHAHTHBIM HpU3HAK, PELECCUBHBIM NpPU3HAK. AJUIENb, ajuleibHbIE
reHbl. 3aKOH €AMHOO0Opa3zus TUOpPUAOB IEPBOIO IOKOJEHHs. 3aKOH pacIIeIUIeHUs. 3aKoH
YUCTOTHI FaMeT. [ OMO3UTOTHBIE U T€TEPO3UTOTHBIE OPraHU3MBI.

Tema 3.12 3AKOHOMEPHOCTHU HACJIEJOBAHUA. JUT'MEPUJJHOE CKPEILIMIBAHUE
(4 4)

JuruOpunHoe ckpemuBanue. Tperwii3akoH MeHensi — 3aKOH HE3aBHCHMOT'O HACIICJIOBaHUS
MpU3HAKOB. AHaNU3UpymoIee ckpemuBanue. [lomurudpuinoeckpenuBaHue.

JemoncTpauus. CxeMmbl CKpellMBaHUsA, WUIIOCTpUpylomue onbeitel [.  Mengens 1o
JUTHOPUIHOMY CKPEIIMBAHUIO.

JlaGopaTopHble U TPAKTUIECKUEPAOOTHI

PemenunesanaqnauruOpuHOECKpeIIBaHUE.

[MPEAMETHBIE PE3VJIbTATBI ObBYUYEHUA

Yyamuecsa a0 KHbI3HATS:

TpeTui 3akoH MeHens.

YyamuecsanoaKHbIyMETh:

COCTaBJISATHCXEMbBLAUTUOPUTHOTOCKPELTBAHMS;

cocrasiaThpelieTkyllennera;

CYUTATh KOJIMYECTBO raMeT U BO3MOKHBIX IOTOMKOB B 3aBUCUMOCTH OT T'€HOTHIIAPOAUTEIICH;
pelaTh reHeTHYeCcKue 3a/1a4i Ha TUTHOpUHOE CKpelliBaHue.

OcHoBHbIE TIOHATHS. 3aKOH HE3aBUCHMOTO HACJIEJOBaHMsS MPHU3HAKOB. AHalIM3UpYyloLiee
ckpelmBanue. Pemerka Ilennera.

Tema 3.13 XPOMOCOMHAS TEOPUSA HACJIIEACTBEHHOCTU (4 u)

XpOMOCOMHAsl TE€OpHsI HACJIEICTBEHHOCTH. 3akoH Moprana. I'pynna cuemienus. [Ipuuunsl
HapylIeHHUs CLEIUIEHHsT TIeHoB. PaccrosHuMe MeXIay TIeHaMM M 4acToTa KpPOCCHHIOBEpA.
['eHeTnyeckue KapThl XpOMOCOM. MOJIEKYIIPHO-TeHETUYECKUE KapThl.

JemoHncTpanus. CxeMbl CKpelBaHus, HIUTIOCTpUpYyroniie onelThl T. Moprana u KpoCCUHIOBep.
JlaGopaTopHbie U TPaKTUIECKUE PaOOTHI

Pemenue 3anau Ha CLENJIEHHOE HACJIEIOBAaHUE NPU3HAKOB U ONPEACICHUE PACCTOSIHUS MEXIY
reHaMH.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYvyaiuecs: 10KHbBI 3HATh:

OCHOBHBIE ITOJIOXKEHHSI XPOMOCOMHOM TEOPUHU HACIIEACTBEHHOCTH;

3akoHMopraHa;

IIPUYMHBIHAPYLIICHUACIIETUICHUS;
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3aBUCHUMOCTb 4aCTOThl KDOCCUHIOBEPA OT PACCTOSIHUS MEKIYT€HAMH.

VYyamuecsq0mKHbIyMETh!

COCTaBJISITh CXEMbI CKPEILLIMBAHUS IIPU CLEIUIEHHOM HACJIE10BaHUUIIPU3HAKOB;

pewath 3aJa4d Ha CLEIUIEHHOE HaclIeJJOBaHUE IIPU3HAKOB, YAacTOTy KpPOCCHHIOBepa M
paccTOosHUS MEXIyT€HaAMU;

paccUUTHIBATh PacCTOSIHME MEXJy I'€HaMM 10 4aCcTOTe KPOCCHHIOBEpa M OINPENENATh MPOLEHT
KPOCCOBEPHBIX TaMET U TOTOMKOB I10 PACCTOSIHUIO MEX1YT€HaMU.

OcHOBHBIE ~ TOHATHA. XPOMOCOMHAas TEOpUS  HACIEACTBEHHOCTH. 3akoH MopraHa.
Kpoccunrosep. I'pynna cuemnenus. Mopranuaa. KpoccoBepHble raMeThl U OpraHU3MBI.

Tewma 3.14 COBPEMEHHBIE INPE/ICTABJIEHUA O 'EHE U TEHOME (2 u)

I'enom. I'eHoTHMN Kak cUCTEMa B3aMMOJEHCTBYIOIIUX TeHOB. ['€eHOM uyenoBeka. MeXaHU3MBbI
aKTHBAllMM W TIOJIaBJICHUSI AaKTUBHOCTU TeHOB. Crtpoenus omnepoHa. CTpyKTypHblE U
PEryJIATOPHBIC T€HbI M YYAaCTKH I'eHa. ['eH 3yKapuoT U MpoKapuoT. B3anmMoaeicTBHs alieabHbIX
Y Hea/IeNbHbIX TeHOoB. [neiioTponus. IKCIpPecCUBHOCTh U MEHETPAHTHOCTD.

HemoHnctpanusi. CxeMbl TeHOMOB ¥ T€HOTHUIIOB.

JlaGopaTopHbie U TPaKTUYECKHUE PAOOTHI
PemienuesagaunaB3anMo/1eiCcTBUCAIIIICIbHBIXMHEAICIbHBIX T€HOB UIIEHETPAHTHOCTD.
IMTPEAMETHBIE PE3VJIbTATHI ObYUEHU A

Vyamuecs 101KHBI 3HATh:

OTpeieTICHUE TOHATHH «T€HOM» U«TCHOTHUID;

BHUJIBI B3aNMOJICHCTBHS I'€HOB.

VYyamuecs 10IKHBIYMETh:

Pa3INYaThIIOHATUSI KTEHOMY, «T€HOTHI), <TeHO(DOHT;

OTPEIETISATh BUJIBI B3AMMOICHCTBUSI AJJICJIbHBIX U HEAJICIbHBIXTEHOB;

MIPUBOJIUTH TPUMEPHI TNIEHOTPOIHOTO ACHCTBUATCHOB;

pemaTh 3aJ1a4i Ha B3aUMOJICHCTBHE aJUICJIbHBIX M HEAJJIEIbHBIX TEHOB UIICHETPAHTHOCTD.
OcHoBHbIe TTOHATHSA. I'eH. ['eHOM. I'enoTnn. B3anmoeiicTBHS TeHOB.

Tema 3.15 TEHETHUKA TIOJIA (4 u)

XpOMOCOMHOE OmpeaenaeHue 1ojia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U
rereporaMeTHslii mosl. Tumsl ompeaeneHus Nona (MPOraMHOE, CHUHIAMHOE M SIHUTaMHOE).
[Ipusnaku, cuerniaeHHble C ToJIoM. 3abosieBaHuss W AeEKTHI, CIEIJICHHbIE C TOJIOBBIMU
XPOMOCOMaMH.

JemoncTpanns.CXeMbIXpOMOCOMHOT OOTIPEAEIEHUSATIONA.

JlaGopaTopHbIe U MpaKTHUYECKUue paboTh

Pemrenne 3a1a4 Ha CHEIJIEHHOE € ITOJIOM HACIEI0OBaHUE IIPU3HAKOB.

I[TPEAMETHBIE PE3YJIbTATBI OBYUYEHUA

VYyamuecs 10IKHBI 3HATh:

TUIIBIONPEIETICHUANOIA,;

MIPU3HAKH, CLIETUICHHBIE CIIOJIOM;

TOMOT'aMETHBIN U F€TEpOraMeTHBIN 10J1 Y PA3JIMYHBIX OPIaHU3MOB.

VYyamuecsa0mKHbIyMETh:

COCTaBJIATh CXEMBI CKPELIMBAHUS IIPYU HACJIEJOBAaHUM IIPU3HAKOB, CLIETNIEHHBIX CIIOJIOM;

pemars 3aja4y Ha HACJI€JOBaHUE IPU3HAKOB, CLEIJIEHHBIX C ITOJIOBBIMAXPOMOCOMAaMHU;
NPUBONUTH MPUMEPHI 3200J1€BaHNN U J€PEKTOB, CLIETUIEHHBIX C MOJOBBIMUXPOMOCOMAaMU;
OTIpeeNATh TOMOTaMEeTHBIN U TeTepOraMeTHBIH MOJ [0 CXeMaMCKPEIIUBaHMUS;

IIPUBOJUTH IPUMEPBI ONIPENEIEHMS 110J1a Y PA3IUYHBIX OPTaHU3MOB.

OcHoBHble noHATHA. [lon. ['omoramerHsiii on. I'ereporamernsiii mout. IIpu3Haku, cuemieHHbIE
¢ nosiom. 'emopumnus. lanbToHU3M.

Tema 3.16 USMEHUYNBOCTDL: HACJIEACTBEHHAA 1 HEHACJIEJICTBEHHAA (4 1)
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N3MeHUYNBOCTHKAKOJHOM30CHOBHBIXCBOMCTBKUBBIX OpPraHHU3MOB. Hacnencrsennas
(reHOoTHUINIMYECKasi, WHAMBHUAyalbHAs, HEONpenesneHHas). MyTanuoHHas ¥ KOMOMHATHBHAs
n3MeHYMBOCTh.MyTannuumyrarensl. Henacnenctsennasi(onpeaesieHnas, rpyIIoBasd,
MoauduKanoHHas) U3MEHUYUBOCTh. Moaudukanuu. Hopma peakuuu. KpuBas HOpMallbHOTO
pacnpenenenus(kpubasl aycca).CTaTucTHueCKME3aKOHOMEPHOCTH
MOIU(PUKAITIOHHONH3MEHYUBOCTH.

Hemoncrpanus. [Ipumepsl  HaclaeICTBEHHOW  (MYTallMOHHOW W KOMOWHATHBHOW) U
HEHACJIeJICTBeHHON (MOA(UKAMOHHON) U3MEHUYUBOCTH, MEXaHU3MOB MYTaI[UH.
JlabopaTopHbIe U MTPaKTUIECKHE PabOTHI

W3yueHnne MOAM(PHUKAMOHHON W3MEHYMBOCTM Ha [MpUMEpE pACTeHUN, COCTaBIICHUE
BApUALIMOHHOTO Ps11a U BAPUALIMOHHON KPUBOM.

[MPEJIMETHBIE PE3YJIbTATbBI ObYUYEHHMA

VYvuamuecs A0JKHbBI 3HaTh:

ornpezeNieHue U Kiaccu(UKalnion3MEHYUBOCTH;
KJIaCCU(UKALUIOHACTICICTBEHHONN3MEHYHBOCTH;
KJIacCU(UKALUIOMYTAIllHIHTIOpa3HBIMIIPU3HAKAM;

IpUMEpPbI MOTU(UKAITHIA.

VYyamuecs10mKHbIYMETh:

pa3InyaThBUIBIM3MEHYUBOCTH;

OLICHUBATh BO3MOKHbIE TIOCJIECCTBUS BIIUSIHUS MyTareHOB HAOPTraHU3M;

OIICHUBATH POJIb BHEIIHEW CPEbl B PA3BUTHU U MPOSBICHUU ITPU3HAKOB.

OcHoBHbIENOHATUS. VI3MEHUMBOCTh : HACIIEICTBEHHAsIM HEHACIeACTBEHHass. MyTtanuu. MyTareHsl.
Moaudukaruu. Hopmapeakuuu.

Tema3.17 TEHETUKA U 3/I0POBbLE UEJIOBEKA (2 u)

['enetuka YeJI0BeKa u ee paszessl. Metonbt TeHETUKU
yenoseka.HaciiencTBeHHBIEO01€3HU, TEHHBIEUXPOMOCOMHBIE. AHomanuu pa3BUTHSL.
ComaTnueckue U reHepaTUBHBIE

myTtauuu. [ IpyHIUTIBI3 OPOBOr000pa3aKU3HU, AMArHOCTUKH, TPOPUIAKTUKMUIICYEHUSTEHETHUECK
ux0ose3Heil. MeIMKo-reHeTHYeCKOEKOHCYIbTUPOBaHHE.

Jemoncrpanust. [Ipumepsl reHHBIX U XPOMOCOMHBIX 00JI€3HEH uenoBeKa.

I[MTPEAMETHBIE PE3YJIbTATBI OBYUYEHU A

VYyamuecs 10IKHBI 3HATh:

KJIaccu(UKaILMIO MyTalluii U HAaCJIeJCTBEHHBIX 00JIe3HEH YenoBeka;

TeHHbIE M1 XPOMOCOMHBIE OO0JIE3HH YEJIOBEKA U UX MPOSIBICHUS;
HNPUHIHUIBI3JOPOBOT000pa3akU3HH;

METO/Ibl TUATHOCTUKH, MPOPUIAKTUKH U JICUEHUS HACJIEJICTBEHHBIXOO0IE3HEH.
YyamuecsaaomKHbIyMETh:

pa3Iu4aThHACIEICTBEHHBIE00IE3HNUEIOBEKA;

NPUBOJUTH MPUMEPBI TEHHBIX U XPOMOCOMHBIX 00JI€3HEH 4eI0BeKa;

OLICHUBATh (PAKTOPHI pUCKa BOSHUKHOBEHMSI HACJIEeICTBEHHBIX O0JIe3HeiiuenoBeKa.

OcHoBHble TIOHATUS. ['eHHBIE Oose3HH. XpoMocoMHbIe Oone3Hu. CoMaTHYecKue MyTallHu.
I'enepatuBHBIE MyTalUK.

Tema 3.18 CEJIEKIIMA: OCHOBHBIE METO/IbI 1 JOCTUXKEHUA (4 u)

Cenexuus. ITopona, COopT, HITaMM. Meronst CEJICKLIUH.
L{eHTpBIMPONCXOKAECHUAKYIBTYpHBIXpacTeHn. BkiranH. M. BaBuinoBaBpa3BUTHET€HETUKUUCENIEK
LUU.

Hemoncrpanus. Kapra neHTpoB IpOUCX0XKAE€HUS KYIbTYPHBIX pacTeHuil. M300paxkeHuss mopon
Pa3IMYHBIX JOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX PACTECHUM.

[MPEAMETHBIE PE3VJIbTATBI OBYUEHU A

VYuyamuecs NOKHBI 3HATh:
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oTpesieNieHUe CENEKIINN KaK HaAyKU U €€ TEOPETUIECKIE OCHOBBI(TEHETHKA);

METOIBICEICKIINM;

[EHTPHBITPONCX 0K ICHUSKYIIBTYPHBIXPACTCHHH

VYyarmmecst 10JKHBIyMETh:

OTIIMYATh JPYT OT IPYra METOABICEIICKIIHH,

Pa3INYATBIIOHATUI KIIOPOJIAY, KCOPTH, KIIITAMM)).

Ocuosusienonsatus.Cenexuus.Iopoga.Copr. Il tamm. Ot6op. ['ubpuan3anms.
bimzkopoacrteennoe ckpemuBanue. ['erepo3uc. Uucteie nunuun. [lonurmmonaus.

Tema 3.19 BUOTEXHOJIOI'UA: JOCTMXXEHUA U ITEPCITEKTUBbBI PASBUTUS (2 1)
buorexnonorus. ['ennas wmxeHepus. [eHeTHdeckn MOAU(DUIMPOBAHHBIE OPTraHU3MEIL.
KionnpoBanue. DTu4ecKkre acleKThl OMOTEXHOIOTHH.

JemoncTpanust. CXeMBIKJIOHUPOBAHUSIUCO3JAHUATCHETUICCKH MO (PUITUPOBAHHBIXOPTAHU3MOB.
ITPEAMETHBIE PE3VJIbTATBI ObBYUEHMA

Yyamuecs J0JKHBI 3HATD:

ompeieJICHUE U 331Ja4MOMOTEXHOJIOTHH;

METO/IbIOMOTEXHOJIOTHH;

METO/ILIT€HHONUHKEHEPH U

ATUYECKHE ACMIEKThl OMOTEXHOJIOTHYECKUX Pa3padOTOK.

VYyamuecs 10KHBIYMETh:

OIICHUBATh dTUYECKHE aCMIEKThl HEKOTOPBIX OMOTEXHOJIOTHUSCKUXPA3padOTOK;

IIOHUMAaTh  HEOOXOOMMOCTH  OHOTEXHOJIOTMYECKHX  MCCIEIOBAHMH  JUI1  MOBBIIICHHUSA
3¢ (HEeKTHBHOCTH CEIIbCKOX03SMCTBECHHOTO MPOU3BOACTBA 174 CHIDKCHUS
ce0eCTOMMOCTUITPOAYKIIUH.

OcHoBHble noHATHS. buoTexHonorus. ['ennas umxenepus. Knonnposanue. buostuka.
MexnpenMeTHbIE CBA3U

Heoprannueckas xumusi. OxpaHna mpupojsl OT BO3AEHCTBUS OTXO0/I0B XMMUYECKUX TIPOU3BOJICTB.
Oprannyeckas xumus. CTpoeHne M (QYHKIMH OPraHUYECKHUX MOJEKYJlT M UX MYTareHHOe
JIeUCTBHE.

O®uszuka. PentreHoBckoe u apyrue uznydeHus. [loHaTtue o no3e M3NMydeHUs U OUOIOTHYECKOM
3aIIuTe.

METAIIPEJIMETHBIE PE3VYJIbTATBI OBYUEHU A

VYyamuecs 10KHbI yMETh:

paboTaTh ¢ yueOHHMKOM, COCTABIISATH KOHCIEKT maparpada, cXxeMbl UTa0JIHIIb;

pa3pabaThIBaTh TJIAH-KOHCIIEKT TEMBI, HCTIOB3Ys pPa3Hble HCTOUHUKUUH(OpMAITUH;

TOTOBUTH YCTHBIE COOOIIEHUs, pedepaThl U MPE3eHTALIUN Ha 33JaHHYIOTEMY;
MOJIb30BaThCANONCKOBBIMUCHUCTEMaMUIHTEpHETA.

TemaTuueckoe IJIAHUPOBAHUE

Ne Pa3gensl, TeMbI KommuecrBodacos,
n/m OTBECACHHOCHAOCBOCHHU
eTeM

1. | Paznmen 1. buonorus kak Hayka. MeTo1bl HAYYHOT'OTTO3HAHUS
(6 9)

KPATKAA UCTOPUA PA3BUTUA BUOJIOI' NN

BXo/1HOW KOHTPOJIBHBINA TECT

CYIIHOCTb XXM3HU U CBOMCTBA XXNBOI'O

oAl LN
N N | N

YPOBHM OPTAHM3AIIMM JKUBOW MATEPHMU.
METOJbI BUOJIOI'NMU

6. | Pazmen 2. Knerka (30 )

18




NCTOPUA HU3YUEHHMA  KJIETKH. KJIETOUHAX
TEOPUA

XUMUYECKUN COCTAB KJIETKH

HEOPI'AHMYECKUE BEIIECTBA KJIETKI1

10.

OPI'TAHUYECKUE BEIIECTBA. OBILIAA
XAPAKTEPUCTHUKA. JIMITM/IbI

11.

OPITAHUYECKHME BEHIECTBA. YI'JIEBO/IbI. BEJIKA

12.

OPTAHUYECKHME BEHIECTBA. HVYKIJIIEMHOBBIE
KNCJIOTBI

13.

OVKAPUOTUYECKAA  KIJIETKA. HUTOIUIASMA.
OPI"AHOUM/IbI

14.

KJIETOUHOE AJ1PO. XPOMOCOMBI

15.

ITPOKAPUOTUYECKAS KJIETKA

16.

PEAJIM3ALIMS HACJEJACTBEHHON MHOOPMALIU
B KJIETKE

17.

HEKJIETOUHAS ®OPMA KM3HU: BUPYCbI

18.

Paznen 3. Opranusm (7 1)

19.

OPI'AHU3M — EJMHOE HEJIOE. MHOI"'OOBPA3UE
OPI'"AHM3MOB

20.

OBMEH BEHIECTB W IPEBPAIIEHHME SHEPI'MN.
OHEPI'ETMYECKNUN OBMEH

21.

Wroroseitecrsa I momyroaue

22.

TDIACTUYECKUM OBMEH. ®OTOCUHTE3

==

23.

Paznen 3. Opranusm (55 4.)

24,

TIJIACTUYECKUM OBMEH. ®OTOCHUHTE3

25.

JEJIEHUE KIIETKHU. MUTO3

26.

PA3MHOXEHUE: GECIIOJIOE U ITOJIOBOE

27.

OBPA3OBAHUE I1OJIOBBIX KJIETOK. MEMO3

28.

OIVIOJOTBOPEHUE

29.

NMHAMBUAYAJIBHOE PA3ZBUTHUE OPI"TAHNU3MOB

30.

OHTOTEHE3  YEJIOBEKA.  PEIPOJIYKTHUBHOE
3JIOPOBBE

O DN AP W W

31.

I'EHETUKA — HAVKA O 3AKOHOMEPHOCTAX
HACJIIEACTBEHHOCTU W U3MEHYMBOCTHU. T.
MEHJIEJIb — OCHOBOIIOJIOXXHHUK I'EHETUKA

32.

3AKOHOMEPHOCTHU HACJIEAOBAHUNAL.
MOHOI'MBPUJIHOE CKPEILIMBAHUE

33.

3AKOHOMEPHOCTH HACJIEJJOBAHUSL.
JIUTUEPUJIHOE CKPEIMBAHUE

34.

XPOMOCOMHAA TEOPUA HACJIEACTBEHHOCTHU

35.

COBPEMEHHBLIE IIPEJACTABJIEHMA O TEHE WU
I'EHOME

36.

'EHETUKA I1OJIA

37.

N3MEHYNBOCTD: HACJIEACTBEHHASA 14
HEHACJIEACTBEHHA

38.

I'EHETHUKA U 3/I0POBBE UEJIOBEKA
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39.

HroroseriitecT

40.

CEJIEKIIMA: OCHOBHBIE METOJBI 1 JOCTMKEHUA

41.

BMOTEXHOJIOI'UA:
ITEPCIIEKTHBbI PASBUTHA

JOCTUXEHUA




