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Ilnanupyembie pe3yabTaThl 0CBOCHHS 00y4alOMIMMUCH Y4eOHOI0 peaMera
«buonorus» (6a30BbIl ypOBEHB) - TPEOOBaHMSI K MPEAMETHBIM pe3yJIbTaTaM OCBOCHHUS 0a30BOr0 Kypca OMOJIOTHUH JAOKHBI OTPaXKaTh:

1) c(hOpPMHUPOBAHHOCTh TPECTABICHUN O POJIM M MECTe OMOJIOTHH B COBPEMEHHON HAyYHOW KapTUHE MHUpa; TTOHHUMAaHHE
poJii 6uosioTuK B POPMUPOBAHUU KPYro30pa v (PYHKIIMOHATILHON TPaMOTHOCTH Ye€JIOBEKa ISl peIICHUS IPAKTUYECKUX 3a71aY;
2) BJIQJICHUE OCHOBOTOJIATAIOIIMMU MOHITUSMHA W MPEICTABICHUAMH O JKUBOU MPHUPOJE, €€ YPOBHEBOW OpraHU3aldd U

ABOJIIOLINH; YBEPEHHOE MOJIb30BAHUE OMOJIOrMYECKOM TEPMUHOJIOTHEN U CUMBOJIUKOMT;

3) BJIaJICHHE OCHOBHBIMU METOJIaMH HAyYHOT'O IMO3HAHMS, WCIOJIb3YEMbIMU MPU OUOJIOTHYECKUX HCCIEIOBAHUSAX MKUBBIX
00BEKTOB W JKOCHCTEM: OINKCAHHUE, W3MEPCHHE, MPOBEJICHNE HAOIIONECHUH; BBISIBJICHUE W OIEHKA aHTPOIOTCHHBIX M3MEHEHUU B
IIPUPOJIE;

4) c(OPMHUPOBAHHOCTh YMEHUU OOBSACHATH PE3YJbTAaThl OHOJIOTMYECKUX JKCIIEPUMEHTOB, pEIIaTh JJIEMEHTApPHBIC
OMOJIOTUYECKUE 3a/1a4H;

5) c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3ULIMU IO OTHOIIEHUIO K OMOJOrMYECKOW MH(OpMaLUU, MOJYy4aeMOW U3 pPa3HbIX
HMCTOYHHUKOB, K TJIOOATBHBIM DKOJOTHUECKUM MPOOIeMaM U Iy TSAM UX PEIICHUS.
«buomnorust» (yriyOJIeHHBIN YPOBEHB) - TPEOOBAHHUS K IIPEAMETHBIM pe3yIbTaTaM OCBOCHHS yTIyOJICHHOTO Kypca OMOJIOTHHU JOJIKHBI
BKJTFOYATh TPEOOBAHUS K pe3ybTaTaM OCBOCHHS 0a30BOTO Kypca M JIOMOJHUTEILHO OTPaXKaTh:

1) c(hOpMHUPOBAHHOCTh CHCTEMBI 3HaHUI 00 OOIMX OMOJOTHYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX;

2) c(hOpMHUPOBAHHOCTh YMEHHUW HCCIICIOBAaTh M aHAJIM3UPOBATh OHOJOTHYECKHE OOBEKTHI W CHCTEMBI, OOBSCHITH
3aKOHOMEPHOCTH OMOJIOTHYECKUX MPOIECCOB U ABJICHUI; TPOTHO3UPOBATH IMOCCACTBUS 3HAUMMBIX OHOJIOTHYECKUX HCCIIECOBAHUMH;

3) BJIaJICHUE YMCHHSIMU BBIIBUTATh TUTIOTE3bI HA OCHOBE 3HAHUI 00 OCHOBOTIOJIATAOITNX OMOJIOTHYECKUX 3aKOHOMEPHOCTIX
U 3aKOHAax, O TPOUCXOXKICHUU WM CYIIHOCTH >KU3HH, TJIOOAIBHBIX HM3MEHEHUSX B Ouocdepe; MpoBEpsATh BHIIBHHYTHIE THUIIOTE3HI
AKCTIICPUMEHTAILHBIMU CPEJICTBaAMU, (DOPMYJIUPYS 1IeTTb NCCIICIOBAHMS;

4) BIIQJICHHE METOJIAMH CaMOCTOSITCIbHOM ITOCTAHOBKH OHMOJIOTMYECKHX JSKCIICPHUMEHTOB, ONHCAHMS, aHANIM3a U OICHKHU
JIOCTOBEPHOCTH TIOJTyYCHHOT'O PE3YJIbTaTa;

5) c(hOpPMHPOBAHHOCTh YOEIKIEHHOCTH B HEOOXOAMMOCTH COOTIOCHUS STHYCCKUX HOPM M DKOJIOTHUCCKUX TPEOOBAHUH TIPH
MIPOBEJCHUN OMOJOTHYSCKUX MCCIICIOBAHUM.

B pesynbpraTe uzyuenus yuebHoro npeamera «bronorus» Ha ypoBHE cpelHEro oOIiero oopa3oBaHus:
BrimyckHuK Ha 0a30BOM YPOBHE HAyUUTCS:



packpbIBaTh Ha MpuUMepax pojib OuoJorud B (OPMHUPOBAHUM COBPEMEHHOM HAay4yHOW KapTHUHbl MHUpPa W B NPAKTUYECKOM
JICATEIILHOCTH JIFOICH;

MOHMMAaTh W OIHKCHIBATh B3aWMOCBSI3b MEXKIY €CTCCTBCHHBIMH HayKamH: Owojorued, (U3WKON, XWMHEH, YCTaHaBIIMBAThH
B3aMMOCBSI3b PUPOJIHBIX SIBICHH;

MOHUMATh CMBICJ, PA3JIMYaTh U OMUCHIBATH CHUCTEMHYIO CBSA3b MEX]Yy OCHOBOIOJATralOMIMMH OHOJIOTMYECKUMU TOHSATUSIMHU:
KJIETKa, OpTraHu3M, BUJI, dKOocucTeMa, onocdepa;

WCITIOJIb30BAaTh OCHOBHBIE METO/IbI HAYYHOTO MTO3HAHMS B YYCOHBIX OMOJIOTUYECKUX UCCIEAOBAHUSX, MIPOBOAUTH IKCIIEPUMEHTHI TI0
U3YYCHUIO OMOJIOTHYECKUX OOBEKTOB M SIBJICHHH, OOBSCHITH PE3YIbTAThl IKCIIEPUMEHTOB, aHAIM3UPOBATh UX, (HOPMYIUPOBATH
BBIBOJIBL;

dbopMyIMpOBaTh TUIIOTE3bl HA OCHOBAHWM MPEIJIOKEHHON OMOJIOTMYECKOW HMH(OpMAlMK W MpeasiaraTh BapUaHThl MPOBEPKU
TUTIOTE3;

CpPaBHUBATh OMOJIOTMYECKHE OOBEKTHI MEXTYy COOOH MO 3aJlaHHBIM KPUTEPHSM, JeJaTh BBIBOABI M YMO3AKIIOUCHUS HAa OCHOBE
CpaBHEHUS;

000CHOBBIBATh €AMHCTBO >KUBOW M HEXKHUBOM MPUPOJIBI, POJCTBO KUBBIX OPraHU3MOB, B3aUMOCBSI3U OPraHU3MOB U OKPY>KaOIIEH
Cpe/ibl Ha OCHOBE OMOJIOTHUECKUX TEOPHIA;

MIPUBOJINUTH MPUMEPHI BEIIECTB OCHOBHBIX T'PYIIT OPTaHWYSCKUX COCIMHEHUN KJICTKH (OCTKOB, )KHPOB, YTIEBOAOB, HYKIEHHOBBIX
KHCJIOT);

pacro3HaBaTh KJIETKUA (IIPOKApPUOT W DYyKAPUOT, PACTEHUN W KUBOTHBIX) MO OINHUCAHMUIO, HA CXEMATHUYECKUX H300pakKeHUSX;
yCTaHABJIMBATh CBS3b CTPOCHUS U (DYHKITMI KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTOOOpa3ne KIIETOK;

pacno3HaBaTh MOMYJISINIO0 U OMOJOTUYECKUN BUT TTIO OCHOBHBIM MPU3HAKAM;

OTIMCHIBATh (PEHOTHUIT MHOTOKJICTOYHBIX PACTCHHH M JKUBOTHBIX 1O MOP(OIOTHICCKOMY KPHTEPHIO;

00BACHITH MHOTOOOpa3ue OpraHu3MOB, IPUMEHSIS SBOJIIOLUOHHYIO TEOPUIO;

KJ1acCU(DUIIMPOBATH OMOJIOTMYECKUE OOBEKTHI HA OCHOBAHUH OJTHOTO WJIM HECKOJIBKUX CYIIECTBCHHBIX MPU3HAKOB (THITHI TUTAHUS,
CIIOCOOBI JIBIXaHUS ¥ PAa3MHOKEHUSI, 0COOCHHOCTH Pa3BUTHSA);

OOBSCHSITH MPUYUHBI HACIICACTBEHHBIX 3a00JICBaHUIT;

BBISIBIIATH M3MEHYMBOCTH Y OPraHU3MOB; OOBSCHATH MPOSBICHUE BHJIOB HW3MCHYMBOCTH, WCIIOJNB3Ys 3aKOHOMEPHOCTH
W3MCHUYMBOCTH, CpaBHMBATh HACJCACTBEHHYI0O W HEHACIEACTBEHHYI0 HW3MEHYHMBOCTB, - BBIABIATH MOP()OIOTHYECKHE,
bu3noIornYecKue, MOBEACHYCCKUE afanTallii OPTaHU3MOB K CpeJie OOUTaHUS U JEHCTBUIO SKOJOTUYECKHUX (DaKTOPOB;



COCTaBJIATh CXEMbI IEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEME (1IEMU MUTAHUS);

MIPUBOJINUTH JOKA3aTEIHLCTBA HEOOXOMMMOCTH COXPaHEHUsST OMOPa3HOO0pa3us I yCTOWYUBOTO PAa3BUTHS M OXPAHBI OKPY KAIOIICH
Cpesl;

OIIEHHBATh JIOCTOBEPHOCTb OHMOJIOTHYECKOW HWHOOpPMAILIMM, TOJIYYCHHOW U3 Pa3HBIX HMCTOYHHMKOB, BBIICISATH HEOOXOIUMYIO
nHGOPMAITUIO SISl HCTIOIB30BAHMS €€ B YICOHOU NeATEILHOCTH U PEIICHUH MPAKTHYECKUX 3a/1a4;

MIPEACTABIATh OMOJOTHYECKYI0 HH(POPMAIMIO B BUIE TEKCTa, TaOIUIlLl, Tpadrka, AHarpaMMbl U JIeJIaTh BBIBOJLI HA OCHOBaHUH
MpECTaBICHHBIX JaHHBIX;

OIIEHUBATh POJIb JIOCTH)KCHHUM T'€HETUKH, CEJICKIIMH, OMOTEXHOJIOTHH B MPAKTHUYECKON JEATEIbHOCTH YelIoBeKa U B COOCTBEHHOM
JKU3HH;

00BSICHATh HETATUBHOE BIIUSHHUE BEIIECTB (AJIKOT0JIsl, HHKOTUHA, HAPKOTHYECKUX BEIIECTB) HA 3apOIBIIICBOC PA3BUTHE YCIIOBEKA;
OOBSICHATD IMOCIICJICTBHS BIUSHHUSA MyTarc¢HOB,;

O0OBSICHATH BO3MOXHBIE TPUYMHBI HACJICICTBEHHBIX 3a00JI€BaHUM.

BBIHYCKHI/IK Ha 0a30BOM YPOBHC ITOJIYYUT BO3MOKXHOCTb HAYUUTLCA:

JaBaTh HayyHOE OOBSICHEHHE OMOJIOTMYECKUM (paKkTam, IMpoleccaM, SBJICHUSM, 3aKOHOMEPHOCTSIM, MCIOJb3ys OMOJIOrMYECKHe
Teopuu (KJIETOYHYIO, IBOJIIOIIMOHHYIO0), YUeHHE 0 Orocdepe, 3aKOHbI HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYMBOCTH;
XapaKTEpPU30BaTh COBPEMEHHBIE HAIIPaBJICHUS B PA3BUTHHU OMOJIOTHU; OMUCHIBATh UX BO3MOKHOE HCIIOJIb30BAHUE B TPAKTUUECKON
NeSITeNIbHOCTH;

CpPaBHUBATH CIIOCOOBI ICJIEHUS KJIETKH (MUTO3 U MEHUO03);

pemaTh 3agaud Ha noctpoenue ¢parmenta Bropoi nenu JHK mo mpennoxkennomy ¢parmenty nepsoit, uPHK (MPHK) mo
yuactky JHK;

peuaTh 3a/layd Ha ONpe/esieHne KOJIMYECTBA XPOMOCOM B COMAaTUYECKHMX M MOJIOBBIX KJIETKAaX, a TAKXKE B KJIETKax Mepej HaualioM
JesieHus (Meio3a Wik MUT03a) U TI0 €r0 OKOHYaHUU (1711 MHOTOKJIETOUYHBIX OPTaHU3MOB);

peliaTh reHeTHYECKHE 3aja4l Ha MOHOTUOPUIHOE CKPEIMBaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS, TPUMEHSIS
3aKOHBI HACJEACTBEHHOCTH U UCIIONB3Ysl OMOJOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

YCTaHaBJIMBATb THUII HACJICOOBAHUA WM XaPAKTCP IMPOABICHHUA IIPU3HAKA II0 3aHaHHOﬁ CXEMCEC pOlIOCJ'IOBHOfI, IMPHUMCHSA 3aKOHbI
HaCJICACTBCHHOCTH,

OLOCHMUBATL PE3YJIbTATbI B3aI/IMOJI€I>’ICTBI/I$I qCJIOBECKa U 01<py>1<a101ueﬁ Cpcabl, IIPOrHO3HMPOBATL BO3MOXKHBLIC IIOCICACTBUA
ACATCIIbBHOCTH YCJIOBCKA IJIA CYHICCTBOBAHUA OTACIBbHBIX OMOJIOrMYeCKUX 00HEKTOB U HECJIBIX TPUPOAHBIX COO6IH€CTB.



BhIITyCKHHK Ha yIiIyOJICHHOM YPOBHE HAy4YHTCS:

OIICHUBAThH POJIb OMOJIOTUYECKUX OTKPBITUH M COBPEMEHHBIX HMCCICAOBAHUI B pa3BUTUU HAYKU M B MPAKTUYECKOW NEATEILHOCTH
JIIOJIEH;

OIICHUBATH POJIb OMOJIOTHH B (DOPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHUpPa, MMPOTHO3WPOBATH MEPCIICKTUBBI PA3BUTHS
Onojoruu;

yCTaHaBJIMBATh M XapaKT€PU30BATh CBSI3b OCHOBOIOJIATAIOMIUX OWOJOTMYECKUX MOHATUN (KJIETKa, OPraHu3M, BHUJ, YKOCUCTEMA,
ounocdepa) c OCHOBOMOJIATAIOIIMMH MOHATUSIMU JPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBaTh CHUCTEMY B3IJISIIOB HA JKUBYIO MPUPOAY U MECTO B HEU ueloBEKa, MPUMEHSS OMOJIOTMYECKUE TEOPUH, YUCHHUS,
3aKOHBI, 3aKOHOMEPHOCTH, MIOHUMATh TPAHUIBI UX MPUMEHUMOCTH; - MPOBOJAUTH yU4eOHO-HCCIIEOBATEIbCKYIO JIEATEIbHOCTD 10
OMOJIOTHH: BBIJBUTATh TUIIOTE3bI, INIAHUPOBATH PadOTy, OTOUpATh U MPEOOPA30BHIBATH HEOOXOIUMYIO0 HH(POPMAIIHIO, TPOBOIUTH
DKCIIEPUMEHTHI, UHTEPIPETUPOBATH PE3YyJIbTATHI, JENaTh BBIBOJABI HA OCHOBE IOJYYECHHBIX pPE3YyJIbTaTOB, - BBIABILITH U
000CHOBBIBATh CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEHW OpraHU3allluy KU3HU; - YCTAHABIUBAThH CBSI3b CTPOCHUS U (PYHKITUI
OCHOBHBIX OMOJOTHYECKUX MAKPOMOJIEKYJ, UX POJIb B IPOLIECCAX KIETOYHOIO METa00JIN3Ma;

pemath 3amayud  Ha onpeaeneHue nociegoBarenbHocTd HykieotunoB JHK wu wPHK (MPHK), antuxomonoB TPHK,
MOCJIE0BATEILHOCTH AMUHOKHCIIOT B MOJICKYJI€ OeJiKa, MPUMEHSIS 3HAHUSI O PEAKIUIX MaTPUUYHOIO CUHTE3a, TEHETUYECKOM KOJIe,
IIPUHIIUIIE KOMIUIEMEHTAPHOCTH;

JenaTh BBIBOABI 00 UW3MEHEHHSX, KOTOpPhIE TMPOM3OMIYT B TMpoIleccax MaTPUYHOTO CHUHTE3a B CIlydae W3MEHECHHUS
nocienoBaTenbHOCTH Hykineotunos JIHK;

cpaBHMBaTh (ha3pl JCJNCHUS KJIETKH; pellaTh 3aJauyd Ha OMNpeJejieHWEe W CpPaBHEHUE KOJIMYECTBA TEHETHYECKOro Marepualia
(xpomocom u JIHK) B k1eTkax MHOTOKJIETOUHBIX OPTAHU3MOB B Pa3HbIX (pa3ax KIETOYHOTO IUKJIA;

BBISIBJISAATh CYLIECTBEHHBIE TPU3HAKU CTPOCHUS KJIETOK OPraHU3MOB Pa3HbIX LIAPCTB )KUBOW MPUPOJIbI, YCTAHABINBATH B3aUMOCBS3b
CTpoeHUS U PYHKIUNA YaCTe U OPTaHOUIOB KIIETKH;

000CHOBBIBaTh B3aWMOCBSI3b IUIACTUYECKOIO U 3HEPreTMYEeCKOro OOMEHOB; CpaBHUBATh IMPOLIECCHl IIACTUYECKOTO U
DHEPTreTUYECKOT0 OOMEHOB, MPOUCXOASIINX B KJIETKaX KUBBIX OPTaHU3MOB;

ONPENETATH KOJMUYECTBO XPOMOCOM B KJIETKaX PACTEHUN OCHOBHBIX OTAEJIOB HA PAa3HbIX ATAIaX KM3HEHHOTO LUKIIA;

penaTh TeHeTUYeCKe 3aJjaul Ha JUTUOPUIHOE CKpPEUIMBAaHUE, CUEIIIEHHOE (B TOM YHCIE CLEIUIEHHOE C MO0JIOM) HaclleJOBaHUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE, IPUMEHSIS 3aKOHBI HACIEACTBEHHOCTH U 3aKOHOMEPHOCTH CLUEIVIEHHOIO HACIIEOBAHUS,



pacKkpbIBaTh MPUYUHBI HACJICICTBCHHBIX 3a00JIeBaHUH, apryMEHTHPOBATh HEOOXOAUMOCTh MEp MPEAYNPESKICHUS TaKUX
3a00J1eBaHHUl;

CpPaBHUBATH Pa3HbBIC CIIOCOOBI PA3MHOXEHHUS OPTraHU3MOB;

XapaKTEePU30BaTh OCHOBHBIC ATAITBI OHTOTEHE3a OPTAHU3MOB;

BBISIBIIATh TIPUYHMHBI M CYIICCTBEHHBIC MPU3HAKK MOIU(PHKAIMOHHOW W MYTAIIMOHHOW HW3MEHUYMBOCTH; OOOCHOBBIBATH POJIb
U3MCHYHMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM OTOOPE;

000CHOBBIBATh 3HAYCHHE pa3HBIX METOJOB CEJICKIIMM B CO3JaHUM COPTOB pPACTECHUH, TOPOA JKUBOTHBIX M IITAMMOB
MHUKPOOPTaHU3MOB;

000CHOBBIBATH IPUYNHBI U3MEHSIEMOCTH 1 MHOTO00pa3us BUIOB, MPUMEHSSI CHHTETHUSCKYIO TEOPHUIO IBOIOINH;
XapaKTEePHU30BaTh MOMYJISIITUIO KaK SAMHUITLY BOJIOIUH, BU KaK CHCTEMAaTHYECKYIO KaTETOPUIO M KaK PE3yJIbTaT dBOJIIOIUH;
YCTaHABJIMBATh CBSI3b CTPYKTYPBI K CBOUCTB SKOCHCTEMBI;

COCTaBJISTh CXEMBI IEPEHOCA BEIIECTB U YHEPTUU B IKOCHCTEME (CETH MHUTAHWS ), TPOTHO3UPOBATh UX M3MEHEHHUS B 3aBUCUMOCTH
OT U3MEHEHUS (PAKTOPOB CPEJIBL;

apryMEHTHPOBATh COOCTBEHHYIO IMO3HUIIUIO TI0 OTHOIIEHUIO K SKOJIOTHYECKUM MPOoOIeMaM U IMOBEICHUIO

B IPUPOJIHON CpEJE;

000CHOBBIBaTh HEOOXOIUMOCTh YCTOMYUBOIO Pa3BUTHSI KaK YCIOBHS COXpaHEeHHs Ouocdepsl;

OLICHMBATh MPAKTHUYECKOE M HJTHYECKOE 3HAYEHUE COBPEMEHHBIX HWCCIEAOBAaHMM B OHMOJOTMU, MEIULMHE, SKOJOTHUH,
OMOTEXHOJOTHH; 000OCHOBBIBAaTH COOCTBEHHYIO OIICHKY;

BBISIBJISITH B TEKCTE OMOJIOTHYECKOTO COIEPKAHUS MTPOOJIEMY U apIryMEHTUPOBAHHO €€ OOBSACHSATD; - PEACTABIATH OMOJOTHYECKYIO
uH(OpMAITUIO B BUJE TEKCTA, TAOJIUIIBI, CXeMBI, TpaduKa, JuarpaMMbl U JieiaTh BEIBOJIBI HA OCHOBAHUH MIPE/ICTABIICHHBIX JIaHHBIX;
npeoOpa3oBbIBaTh rpaduk, TAOIHILY, JUarpaMMy, CXeMy B TEKCT OUOJIOTUYECKOTO COACPKAHMUS.

BrinyckHUK Ha yriyOJ€HHOM YPOBHE MOJIYYUT BO3MOXXHOCTb HAyUYUThCS:

OpraHU30BHIBATh W TPOBOAUTH WHIAWBUIYAIBHYIO HCCIEIOBATEIBCKYIO EATeILHOCTh MO Owonoruu (Wiaum pa3pabaTbiBaTh
WHIUBUYAbHBI TPOEKT): BBIIBUTATh THUIOTE3bl, IUIAHUPOBATH pPabOTy, OTOMpAaTh HW MPeoOpa3oBBIBATH HEOOXOIUMYIO
uH(OPMAITUIO, TPOBOJIUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YIbTATHI, JEIaTh BHIBOJIBI HA OCHOBE TMOJYUYEHHBIX PE3yJIbTaTOB,
MPEJCTABIATh IPOAYKT CBOMX MCCIEAOBAHUM;

IIPOTHO3UPOBATH MOCTEACTBUS COOCTBEHHBIX UCCIICIOBAHUN C YU€TOM dTHYECKUX HOPM M DKOJIOTHUECKUX TPEOOBAHMIA,



- BBIJICTIATHh CYIIECTBEHHBIE OCOOCHHOCTH KU3HEHHBIX ITUKJIOB IMPEJICTaBUTEIEH Pa3HBIX OTNIEJIOB PACTEHUM W THUIOB >XMBOTHBIX;
M300paKaTh MUKJIBI PA3BUTHSI B BUIE CXEM;

- aQHAJIM3WPOBATh U MCIIOJIH30BATh B PEIICHUN YUICOHBIX M MUCCIICIOBATEIBCKUAX 3a/1a4 HH(OOPMAITUIO O COBPEMEHHBIX HCCIIEAOBAHUIX
B OMOJIOTHH, MEIUIIMHE U DKOJIOTHH;

- apryMEHTHPOBaTh HEOOXOIUMOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COIMOTYMaHUTAPHOTO 3HAHMS B AIOXY HMH()OPMAIIMOHHOM
LIMBUJIM3AIHH;

- MOJIEJIUPOBATh U3MEHEHHUE YKOCUCTEM I10] BIUSHUEM PA3TUYHBIX TPy (aKTOPOB OKPY>KAIOIIECH CPEIbI;

- BBIABIATH B MPOLECCE HMCCIECAOBATEIBCKON AEATEIBHOCTH IIOCIECACTBUA AHTPOIOTEHHOTO BO3ICUCTBUS HAa DKOCHUCTEMBI CBOETO
peruoHa, mpeajiaratb CrnocoObl CHUKEHHUS aHTPOIIOT€HHOTO BO3/ICMCTBUS HA DIKOCUCTEMBI;

- HCIOJIb30BaTh MPUOOPETCHHBIE KOMIIETEHIIMM B MPAKTUYECKOU JEATEIIBHOCTH U MMOBCEAHEBHOM KU3HU NI TPUOOPETEHUS OIbITA
JeATEIIbHOCTH, MPEIIECTBYIONICH IpodecCcroHaIbHOM, B OCHOBE KOTOPOH JIGKHUT OMOJIOTHS KaK yueOHBIN ITpeMeT.

Conepxanue y4e0HOr0 npeaMera

B cucreme ecrecTBeHHO-HAYYHOTO OOpa3oBaHUsA OMOJIOTHUS KAaK Y4YEOHBIM MpPEIMET 3aHMMAaeT BAXKHOE MECTO B (OPMHUPOBAHUU:
HAay4YHOW KapTHHBI MHpa; (YHKIUOHAIBHOM TPAMOTHOCTHU, HEOOXOIUMOM Ui TIOBCEAHEBHOW KW3HU; HABBIKOB 3J0POBOTO U
0e30macHOro ISl 4eJIOBeKa M OKPYKAIOIICH cpenbl 00pasza KU3HU; IKOJIOTHUYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIEHUS K KUBOUH
MIPUPOJIC U YETOBEKY; COOCTBEHHOW MO3UIIUU TI0 OTHOIICHHUIO K OMOJIOTHYECKOW MH(POPMAIINH, TIOTydaeMOl U3 Pa3HbIX UCTOYHUKOB.
N3yuenne OMOIOTHH cO3/1aeT YCIOBHS It (POpMUPOBaHUS y 00yUJaIOIIUXCS HHTEIICKTYTbHBIX, TPAKTaHCKUX, KOMMYHHKAITMOHHBIX
1 UHOOPMAITMOHHBIX KOMIIETEHITUH.

OcBoeHune mporpaMMbl 0 OMOJIOTHH O0ECTICUMBACT OBJIAJICHHE OCHOBAMH Y4YeOHO-HCCIIEIOBATEIBCKON JESITEIBHOCTH, HAYYHBIMU
METOJaMH PEIICHUS PA3INYHBIX TEOPETUUECKUX U MPAKTHUECKUX 3a7a4. M3yueHue Ononoruu Ha 6a30BOM ypOBHE OPUEHTHUPOBAHO Ha
obecrieuenne o0Ie00pa3oBaTEeILHON U OOMIEKYIHTYPHOM MOATOTOBKU BHIMTYCKHUKOB. M3ydeHne OMOI0oruy Ha yriiyOJICHHOM YPOBHE
OPUEHTHUPOBAHO HAa: TIOJIFOTOBKY K MOCJIEAYIOIIEMY MPOPECCHOHAIIBHOMY 00pa30BaHUIO; Pa3BUTHE WHANBUIYAIBHBIX CIIOCOOHOCTEH,
oOyyaromumxcsi mytem OoJiee riay0oKoro, 4em mpeaycMmaTpuBaeTcs 0a30BbIM YPOBHEM, OBJIAJECHUS OCHOBAMHU OMOJIOTHU U METOJaMU
W3YUYCHUS OPTaHUYECKOTO MUpa. M3ydenrne OMoIoruu Ha yriryOJIeHHOM YPOBHE OOeCIeYyrnBaeT: MPUMEHEHNE TTOTYYCHHBIX 3HAHUH JIJIS
PEIICHUS TPAKTHICCKUX U yUeOHO-MCCIICIOBATEILCKUX 33/1a4 B N3MECHEHHOM, HECTAHIAPTHOM CUTYalluH, YMEHUE CHCTEMAaTU3UPOBAThH



U 00001IaTh MOJYyYEHHbIE 3HAHUSA, OBJIAJICHHE OCHOBAMHU MCCIEIOBATENbCKON NEATETbHOCTH OMOJIOrMYECKOM HaIrpaBiICHHOCTH U
IPaMOTHOTO O(OPMIICHUSI TMOJYYEHHBIX PE3YJIbTATOB; Pa3BUTHUE CIHOCOOHOCTH MOJIEIUPOBATH HEKOTOPHhIE OOBEKTHI M IPOIIECCHI,
IPOUCXOIAIIME B )KUBOM mpupojie. M3yueHne npeaMera Ha yriryOJIEHHOM YPOBHE MO3BOJISIET (POPMUPOBATH Y 00YHAIOITUXCSI YMEHUE
aHAJIM3UPOBaTh, MPOTHO3UPOBATh W OIICHWBAThH C MO3HUIIMH KOJOTHMUECKONW OE30MacHOCTH IOCJECACTBHUS NCSITCIBHOCTH YEIOBEKa B
HKOCUCTEMAX.

Ha 0a3oBoMm u yriyOleHHOM YypOBHSX H3ydeHHe MpeameTa «buonorus» B 4acTu (OpMUPOBAHUS Y OOYHAIOMIMXCS HAYYHOIO
MHUPOBO33pPEHUSI, OCBOCHUSI OOIICHAYYHBIX METOJIOB, OCBOCHHS MPAKTUYECKOTO NPUMEHEHHUS Hay4yHbIX 3HAHUM OCHOBAaHO Ha
MEXITPEIMETHBIX CBA3SIX C MTPEAMETaMH 00J1aCTe €CTECTBEHHBIX, MATEMATHICCKUX W TYMAaHUTAPHBIX HAYK.

[Iporpamma yueOHoro npeamera «buonorus» coctaBieHa Ha OCHOBE MOAYJIBHOTO MPHUHIMIA NOCTPOEHUS y4eOHOro MaTepuala, He
OTpeNeIIIeT KOJIMYECTBA YaCOB HA M3YUYCHHE YUEOHOTO MpeaMeTa U HE OIPAHUYMBAET BO3MOKHOCTH €TI0 M3YUYEHHS B TOM WM MHOM
KJIacce.

[IporpamMma y4HMTBIBAET BO3MOXHOCTH IOJYYEHHUS 3HAHUW, B TOM YHUCJIE 4YEpe3 MPAKTUYECKYIO IEATENIbHOCTb. B mporpamme
COJIEPKUTCS] IPUMEPHBINA TIEpeUeHb JTA00PATOPHBIX U MpaKTUYeCKUX padot. [Ipu cocraBienun pabodeil mporpaMmbl yUuTEIh BIPABE
BBIOpATh U3 MEPEUHs pabOThI, KOTOPhIE CUUTAET HanboJiee 1eIeCO00pPa3HBIMU C YU€TOM HEOOXOJAMMOCTU JOCTHIKEHUS MPEIMETHBIX
pe3yNbTaTOB.

ba3oBblii ypoBeHb

buoJsiorusi Kak KOMILIEKC HAYK 0 "KMBOM NPUPO/Ie

buonorus kak KOMIUIEKCHas HayKa, METOJIbl HAay4YHOI'O MO3HAaHWS, UCHOJb3yeMmble B Ouosorud. CoBpeMEHHbIE HANpaBlICHUS B
ouonoruu. Ponb Ouonoruum B (POpMUPOBAHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, MPAKTHUYECKOE 3HAYEHHE OHUOJIOTHYECKUX
3HaHUMU.

buonoruueckue cucremMpl Kak mnpeameT uzydeHuss Ouonoruu. CTpyKTypHble W (YHKIHOHAJIbHbIE

OCHOBBI KM3HH

MounekyisipHble OCHOBBI *U3HHU. HeopraHuyeckue BemlecTBa, UX 3HauyeHue. OpraHuyeckre BellecTBa (YIJIEBOJbI, JUMUABI, OCIKH,
HyKJIeuHOBbIe KUCIOThl, AT®) u ux 3Hauenue. buononumepsl. [[pyrue opranuuyeckue BeliecTBa KieTkd. HaHoTexHosnoruu B
OMOJIOTHH.

[{utonorus, METOABI HUATOJIOTUH. POJIb KIIETOUYHOM TEOPHUU B CTAHOBIIEHUH COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI Mupa. Kinetku
MPOKApHUOT U 3yKapuoT. OCHOBHBIE YACTU U OPTAaHOUIbI KJIETKH, UX (DYHKIIUH.



Bupycol — HekneTouHast popma KU3HH, Mepbl TPOPUITAKTUKY BUPYCHBIX 3a00I€BaHUI.

KuznenestenbHOoCTh KiIeTKU. [lmactmueckuwit oOMeH. DOTOCHMHTE3, XEeMOCHHTE3. buocuHTe3 Oenka. DHEPreTHYeCKUid OOMEH.
XpaHeHue, epefada U peanusaius HacleICTBeHHON nH(opManuu B kietke. ['eHeTnueckuit koa. I'en, renoM. ['enomuka. Biausiaue
HAapKOTE€HHBIX BEUIECTB HA MPOLECCHI B KIETKE.

Knerounsnii nukin: uarepdasa u genenue. Muto3 u Menos, ux 3HayeHrue. CoOMaTH4YECKHE U TTOJIOBBIE KIETKH.

Opranusm

Opranusm — eIMHOE LETOE.

KuznenestenpbHOCTH opranu3ma. Perysius GyHKImiA oprann3ma, roMeocTas.

Pa3muHoxeHne oprann3zMoB (Oecnosioe u nosoBoe). CrocoObl pa3MHOXKEHUS Y PACTEHUHN U )KUBOTHBIX.

NuauBuyabHOE pa3BUTUE oOpranu3Ma (oHToreHes). llpuumHbl HapymeHuid pa3BuTHs. PenpoayKTMBHOE 310pPOBbE YEIOBEKA;
MOCJIE/ICTBUSI BIUSIHUSL AJIKOT0JIl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HAa AMOPUOHAIBHOE pa3BUTHE 4elloBeKa. JKHU3HEHHbIE LIUKIIbI
Pa3HBIX I'PYIII OPraHU3MOB.

I'eHeTnKa, METO/IBI T€HETUKU. | eHeTUUECKash TEPMUHOJIOTHSI M1 CUMBOJIMKA. 3aKOHBI HACIEACTBEHHOCTH I'. MeHaens. XpoMocomMHas
Teopus HacieacTBeHHOCTH. Onpenenenue nona. CUEIUIEHHOE € MTOJIOM HacClIEA0BaHuUE.

I'eneruka uenoBeka. HacnenctBeHHble 3a001€BaHMs YEIOBEKA U UX MPEAYIPEXKICHUE. ITUUECKUE ACTIEKThl B 001aCTH MEAUIMHCKON
TCHETUKH.

I'enotun u cpena. HenacnencrBeHHass W3MEHUMBOCTH. HacienacTBeHHas M3MEHYMBOCTb. MyTareHbl, MX BIIMSHUE Ha 310pPOBbE
YEJI0BEKA.

Homectukanus v cenekuus. Meroabl ceneklrd. BUOTeXHONOorus, ee HanpaBieHUs U MEePCIEeKTUBbI pa3BUTHs. brnoOe30macHOCTb.
Teopus 3BoJHOIUA

Pa3BuTre 3BOMIOLMOHHBIX UAEH, 3BOOLIMOHHAsS Teopust Y. JlapBuHa. CuHTEeTHYECKas T€OpHs F3BOMIOLMU. CBUIETENBCTBA SBOJIIOLNN
XKHABOM TpUpoAbl. MUKpPOA3BOJIIOLKS M Makpo3Bomonus. Bun, ero kpurepun. [lomynsinuss — sjemMeHTapHas €IMHULA SBOJIFOLIHM.
JIBMKyIlIM€e CUJTBI SBOIOLMHU, UX BIUSHUE HA TeHOPOH I nonyJisiuun. HarnpaBneHus 3BOIOIUY.

MHuoroo6pasue opraHu3MOB Kak pe3yJabTaT 3BOMIOLUH. [IpuHIMIBI KIaccuPUKaum, CuCTEMaTHKA.

PaszBurtHe xu3HM HA 3eMJie
['unoTe3bl mpoucXoKaeHus )ku3HU Ha 3emiie. OCHOBHBIE 3TAlbl SBOJIIOIIMU OPTaHUYECKOTO MUpa Ha



3emiie.
CoBpeMeHHbIE TIPEICTABICHUS O TPOUCXOXKICHUN YEIOBEKa. DBOJIONHS YelloBeKa (aHTpororeHes3). JIBIKyIue CHUiIbl aHTPOTIOTEHE3A.
Packel yenmoBeka, UX TPOUCXOKICHUE U CTHHCTBO.

OpranusMbl 1 OKpPYKawLIas cpeaa

[TpucnocoOaeHust OpraHU3MOB K ACHCTBHIO SKOJOTHUYECKHUX (PaKTOPOB.

buoreonenos. Dxocucrema. PazHoobpasue sxocucteM. B3anMOOTHOIIEHHS MOMYINSIIUM pa3HBIX BHAOB B dKocucteme. Kpyrosopot
BEILIECTB M IOTOK 3HEPIUHU B 3KOCHCTEME. Y CTOWYMBOCTh U JUHAMHUKA SKocucTeM. [locnencTBus BIUsSHUA 1€ATEIbHOCTH YEJIOBEKa Ha
skocucteMbl. CoxpaHeHue OMopa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH YKOCUCTEMBI.

Crpykrypa 6uocdepsl. 3aKkOHOMEPHOCTH cyiecTBoBaHUs Onocdepsl. KpyroBopots! BeliecTB B 6uocdepe.

['moGanbHBIE aHTpONIOreHHbIE U3MEeHEeHHs B Onocepe. [IpodinemMbl ycroliunBoro pa3Butus. [lepcrneKTHBbl pa3BUTHS OMOJOTUYECKUX
HayK.

Yray0/aeHHbI YPOBEHD

buosiorusi Kak KOMILUIEKC HAYK 0 "KMBOM NpuUpoae

buonorus kak xoMmriekcHass Hayka. CoBpeMEHHbIE HanpaBjieHus: B Ouosioruu. CBs3b OMOJOTHUU C APYTUMU HaykaMu. BeimosiHeHue
3aKOHOB (DM3MKHU U XUMHH B KUBOH Mpupojae. CHHTE3 €CTeCTBEHHO-HAYYHOTO U COIMOTYMAHUTAPHOTO 3HAHUS Ha COBPEMEHHOM JTarle
pa3BUTHUS UBUIK3aIMK. [IpakTHiueckoe 3HaueHuEe OMOJIOrMYECKUX 3HAHUH.

buonorudeckne cucrteMpl Kak NpeaAMET u3ydeHus: Ouosioruu. OCHOBHBIE MPUHIMUIBI OpPraHu3alvu U (PYHKIUOHUPOBAHUS
OMOJIOTHYECKUX CUCTEM. BHOJIOTMYECKHE CUCTEMBI Pa3HbIX YPOBHEHM opraHuzanuu. ['umnore3sl U T€OpUHU, UX PoJib B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpa. METOoJbl Hay4HOTO IO3HAaHUS OPraHWYECKOro MUpa. DKCIEpUMEHTaIbHbIE
METOJIbI B OMOJIOTHH, CTaTUCTHUYECKass 00paboTKa TaHHBIX.

CrpykrypHbIe U QYHKIMOHAJIbHBbIE OCHOBBI JKU3HU

MonekynsipHblE OCHOBBI KU3HU. MaKpo3JIeMEHTBl 1 MUKpOAJIeMeHThI. Heoprannueckue BemectBa. Bona, ee poiib B )KMBOM MPUPOJIE.
[MunpodunsHOCTH M THAPOGHOOHOCTH. POTE MUHEPAIBHBIX COJIEH B KIIETKE.

Opranudeckre BEIECTBa, MOHATHE O PErYJISPHBIX U HEPEryJISpHbIX OHomonnMepax. YTieBoasl. MoHOCaxapuabl, OJIMrocaxapuasl U
nonucaxapuabl. Oynkuuu yrneBogos. Jlununel. Oynkiun nunuaoB. benku. Oynkiuu O6enxkoB. MexaHu3M aeicTBus (HpepMeHTOB.



Hyxneunossie kucnotsl. JIHK: cTpoenue, cBoiictBa, mecrononioxkenue, dpynknuu. PHK: ctpoenue, Buabl, pynkuuu. AT®D: crpoeHue,
bynkun. [Ipyrue opraHndeckue BemecTBa kieTku. Hanotexnomnoruu B OMOJIOTHH.

Knetka — cTpykTypHas U (yHKIHOHAIbHAS €AMHUIIA OpraHu3Ma. PaszButue muronornu. CoBpeMEHHBIE METOJbl U3YyUEHUS KIETKH.
Krnerounast Teopust B cBeTe COBPEMEHHBIX JAaHHBIX O CTPOEHUHM U (QYHKUUAX KiIeTKH. Teopus cumOuoreHeza. OCHOBHbBIE YacTU U
opraHounbl kietku. Ctpoenue u GyHKIuM Owojormyeckux memOpad. [lutommasma. Smpo. CtpoeHne M (QyHKIIMH XPOMOCOM.
MemMmOpanHbie u HeMeMOpaHHble opranouibl. L{lutockener. Bximodenus. OCHOBHBIE OTJIMUUTEIbHBIE OCOOCHHOCTH KIJIETOK MPOKAPHOT.
OTauuyuTenbHble 0COOCHHOCTH KJIETOK 3YKApUOT.

Bupycel — Heknerounas ¢opma xxuzHu. CrocoObl nepesadn BUPYCHBIX HH(EKINI U Mepbl MPOPHIAKTUKH BUPYCHBIX 3a00JIC€BaHUIA.
Bupycouorusi, ee NIpakTH4ecKoe 3HaUYEHNUE.

Kierounsiii Metabomm3M. DepMEHTATUBHBIN XapaKTep peakuuid oOMeHa BEIIECTB. DTalbl SHEPreTUYecKoro oomeHa. A3poOHoe U
aHa’poOHOe JbIxaHHe. Pojib KJIETOYHBIX OPraHOMAOB B MPOIECCAX SHEPreTHYeCKoro oOMeHa. ABTOTPOQBI U TETEPOTPOPHI.
®ortocunre3. Pazbl porocuHTe3a. XemocuHTe3. HacnenctsenHas uHpopmaius U ee peanusanus B kieTke. ['eHeTuueckuid Koj, ero
CBOMCTBa. OBoitonusl npeiacTaBieHuid o reHe. CoBpeMEHHbIE NpPEJCTaBICHMs O reHe U reHome. buocuHTe3 Oenka, peakuuu
MaTpUYHOrOo CHUHTe3a. Perymsiuus paOoThl I'€HOB M MIpPOLECCOB OOMEHa BELIECTB B KJeTKe. ['€HHas WH)KEeHepHs, T'€HOMHKA,
nporeoMuka. Hapyiienre OMOXMMUYECKUX MPOIIECCOB B KIIETKE MO BIUSIHUEM MYTareéHOB U HAPKOTE€HHBIX BEIIECTB.

Krnerounslii nukn: uHTepdaza u Aenenue. Muto3, 3HayeHue MUTO3a, Pa3zbl MUTO3a. COMATUYECKUE U TOJIOBBIE KIETKU. Melo3,
3HaYEHHUE Meio03a, (a3bl Meilo3a. Melo3 B ®KU3HEHHOM LIMKJIE opraHu3MoB. opMupoBaHue MOJIOBBIX KJIETOK y IBETKOBBIX PACTEHUI
Y TIO3BOHOYHBIX JKUBOTHBIX. Perynsius neneHus KJIeToK, HapylEeHUs: Peryysiliuy Kak npuyrHa 3a0oneBaHuil. CTBOJIOBbBIE KJIETKH.

Opranusm

Oco0eHHOCTH OJIHOKJIETOUHBIX, KOJIOHUAJIbHBIX M MHOTOKJIETOYHBIX OPraHM3MOB. B3anMOCBs3b TKaHEHW, OPraHOB, CHCTEM OpPraHOB
KaK OCHOBA LIEJIOCTHOCTH OpPTaHU3Ma.

OCHOBHBIEC MPOIIECCHI, MPOUCXOIAIINE B OpPraHU3ME: MHUTAHWE W TUILIEBAPECHHUE, IBMXKEHUE, TPAHCIOPT BEIIECTB, BBIJICICHUE,
pa3ipaXXuMOCTh, PETYIIAIUs y opranu3MoB. [lonnepkanne romeocrasa, MPUHIKAIT 0OPATHOM CBSI3H.

Pazmuoxenne oprannsMoB. becnonoe u mosioBoe pasMHOKEHUE. JIBOWHOE OIUIOAOTBOPEHHUE Y IBETKOBBIX pPAacTeHUM. Buibl
OTUIOOTBOPEHUS Y KMBOTHBIX. CrOCOOBI pa3MHOXKEHUS Yy pacTeHWil W KUBOTHBIX. [lapreHorenes. OHTOreHe3. DMOpHOHAIBHOE
pazsuthe. [loctamOpuonanbHoe paszButHe. [Ipsimoe u Hempsimoe pasButhe. JKH3HEHHBIE IUKIBI Pa3HBIX TPYII OPraHU3MOB.
Perynsauusa naauBuayanbHOro pa3BuTusd. [[puunHbl HApyIIEHW pa3BUTHSI OPTAHU3MOB.



Hcropusi BO3HUKHOBEHHsSI M PA3BUTHsS TI'€HETUKH, METOAbl T'€HETUKHU. ['eHeTHdeckue TEpMMHOJIOTMS W CUMBOJIMKA. ['eHoTMH M
¢deHoturn. BeposSTHOCTHBIM XapakTep 3aKOHOB T€HETHMKU. 3aKOHbI HACIEACTBEHHOCTH I'. MeHnenss W yClOBUS WX BBINOJIHEHHUS.
[{uTonornyeckue OCHOBBI  3aKOHOMEPHOCTEH  HACIENOBaHUA. AHaIM3HMpylrOUlee CKpeluBaHHE. XPOMOCOMHas  Teopus
HacieacTBeHHOCTH. CLEmIeHHOoe HacieloBaHue, KpoccuHrosep. Ormpexaenenne mnosa. CHEIUVIEHHOE C IOJIOM HACJIEOBaHUE.
B3anmopnencTBue auIeNbHBIX WM HEAUIEIBHBIX T'€HOB. |'€HETMYEeCKHE OCHOBBI HMHAWBHUIYAJIbHOTO pa3BUTHA. [eHeTnueckoe
KapTUPOBAHMUE.

['eHeTnka yenoBeKa, METO/Ibl M3YUYEHHs T€HETUKM YelloBeKa. PenpoaykTUBHOE 310poBbE uenoBeka. HacneacTBeHHble 3a00seBaHUs
YeJI0BEKA, UX MPEeAYNPEXKICHUE. 3HAUCHUE TEHETUKH JIJIs1 MEAULIMHBI, STUYECKUE aCIIEKTHI B 00JACTH MEAUIIMHCKON T€HETHUKH.
I'enotun n cpena. HenacnenctBeHHass m3meHUnMBOCTh. Hopma peakuuu npusHaka. BapuanMOHHBIA psAl W BapUalMOHHAS KPUBAS.
HacneactBenHass 13MeHUHBOCTh. Buibl HaciieICTBEHHONW M3MEHUYUBOCTH. KOMOMHATHBHAS M3MEHYMBOCTh, €€ UCTOYHUKU. MyTanuu,
BUJIbI MyTaluii. MyTareHpl, uX BIUSHUE HAa OpraHu3Mbl. MyTalnuM Kak NpUYMHA OHKOJOTMYEeCKuX 3aboneBaHuil. BHesnepHas
HACJIEACTBEHHOCTh U N3MEHYMBOCTh. DNIUT€HETHKA.

Jomectukanusa u cenekuusd. LleHTpsl OJOMAaIIHUBAHUA KUBOTHBIX M LEHTPBI MPOUCXOXKICHUSA KYJIbTYPHBIX pacTeHH. MeTonbl
CEJIEKIIMH, UX TeHETUUECKHUE OCHOBBI. VICKyCCTBEHHBINH 0TOOp. Y CKOpEHUE U MOBBIIIEHHE TOUHOCTH 0TOOpa C MOMOIIbIO COBPEMEHHBIX
METOJIOB T€HETUKU W OMOTEXHOJOrHH. ['eTepo3uc M ero HCIOJIb30BaAHUE B CEJEKIUHU. PacuimpeHne reHeTMYeckoro pasHooOpasus
CEJICKIIMOHHOTO MaTrepuania: MOJUILUIONAMS, OTJIajJeHHas TMOpuanu3anusl, SKCIEPUMEHTAIbHBIA MyTareHe3, KJIETOYHAas WH)KEHepHus,
XpOMOCOMHasi HH)KEHEpHsl, TeHHAsl HHXeHepus. buoOe30macHoCTb.

Teopus 3BoIIOLMH

PazButne sBomonnonssix uaen. Hayunsie B3rmsane! K. JInanes u XK. b. Jlamapka. OBomonnonnas reopus Y./lapsuna. CBuaerenscTsa
ABOJIIOIIMM  KUBOM TPUPOJIBI: TMAJICOHTOJIOTUYECKHE, CpaBHUTEIbHOAHATOMUYECKHE, SMOpHooruueckue, Ouoreorpaduyueckue,
MOJIEKYJISIpHO-TeHeTHUecKue. Pa3Butue npeacrabienuit o Buae. Bus, ero kpurepuun. [lomynsius kak ¢popma CylecTBOBaHUS BUJIA U
KakK 3JIEMEHTApHas €IUWHMIA HBOTIONMUA. CUHTETUYECKAsd TEOPHUs SBOIIOLMU. MUKPOIBOJIIONUS U MAKPO3BOIIOLMS. J[BHXKYIIIME CUIIBI
ABOJIIOLINH, WX BJIMsIHUE Ha TeHOGOH monysiiuu. [pelid reHoB u ciyyaliHbple HEHaIpaBJeHHbIE U3MEHEHUSI TeHO(OH 1a TTOMYJIAINH.
VYpaBuenue Xapau—BaitHOepra. MoiekyIsipHO-TeHETHYECKUE MEXaHU3Mbl ABOJIONNH. DOPMBI €CTECTBEHHOTO OTOOpa: IBHXKYIIAs,
CTabMIM3UpYIOIas, TU3PYNTUBHAS. JKOJOTUYECKOE U Teorpaduueckoe BugoooOpa3zoBanue. Hanpapnenus u mytu 3BoOIMH. GOpMbI
SBOJIFOLIUM: JUBEPreHIMs, KOHBEPreHIus, Napauienn3sM. Mexanusmbl agantanui. Kossomtonus. Poib 3BOJIOLMOHHON TEOpUM B
(hOpMHUPOBAHUU €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA.



MHoroo6pa3ie OpraHu3MOB M TPHCIIOCOOJICHHOCTh OPraHU3MOB K cpelae OOUTaHUS KaK pPe3ysbTaT JBONIOUWU. [IpUHINTIBI
Ki1accupukanuy, cucrtemMaruka. OCHOBHBIE CHCTEMAaTUYECKHE TpPYMNbl opraHudeckoro wmupa. CoBpeMeHHbIE TOAXOIbI K
KJIacCU(UKALIMN OPTaHU3MOB.

Pa3BuTHe Kku3HU Ha 3emuie

MCTOI[BI HaTUPOBKHU COOBITHI IIponuIoro, rcoxXpoOHOJIOrMYCCKas IIIKaJa. I'nnoresbl IMPOUCXOXKICHUA KU3HHU Ha 3emie. OCHOBHBIC
OTaIlbl 3BOJIFOITNHN 6I/IOC(1)CpI>I 3emun. KimroueBbie cOOBITHS B 9BOJIIOITNH paCTCHI/Iﬁ " )KUBOTHBIX. BI)IMI/IpaHI/Ie BHIOB U CI'0 IIPUYHHBEI.
COBpeMeHHBIG NpCACTAaBJICHUA O IIPOUCXOKIACHHMHU YCIOBCKA. CucreMaTuyecKkoe IIOJI0KEHHE YCJIOBEKa. BBOJ'IIOHI/IH YCJIOBCKA.
CDaKTOpBI 3BOJIFOIIHNH YCJIOBCKA. Pacer YCJIIOBCKA, UX MMPOUCXOKACHUC U CANHCTBO.

Opranu3mbl 1 OKpYKalolias cpeaa

Oxosiornyeckue (HakTopbl U 3aKOHOMEPHOCTH WX BIMSHUS HA OPraHU3Mbl (MPUHIMI TOJICPAHTHOCTH, JTUMHUTHUPYIOMIUE (HaKTOPHI).
[IpucnocoOneHus: OpraHu3MOB K JEHCTBHUIO IKOJIOTMYECKUX (haKTOpoB. buonormueckue puTMmbl. B3anmoaeicTBHE 3KOJOTHMYECKHX
(bakTOpoB. DKOJOTHYECKAs HUIIIA.

buoreonienos. Dxocuctema. Komnonents skocuctemsl. Tpoduueckue ypoBau. Tunsl numieBbix enei. [lumesas cets. KpyroBopor
BEIIECTB M MOTOK SHEPIMM B JKOCUCTEME. BHOTHYECKHE B3aMMOOTHOIUEHUS OPraHu3MOB B 3KocHcTeMe. CBONCTBAa 3KOCHUCTEM.
[IponyktuBHOCT M Omomacca 3kocucteM pasHbix TunoB. Cykueccus. Camoperynsiusi 3kocucteMm. [locnenctBust BIUSHUA
NEeATEeNbHOCTH YeJIOBeKa Ha HKOCUCTeMbl. HeobxoaumocTh coxpaHeHusi OHOpa3HOOOpa3Hsi SKOCHUCTEMBI. ATpPOLIEHO3bI, HX
OCOOEHHOCTH.

VYyenue B.U. Bepuanckoro o 6uochepe, Hoochepa. 3axkoHOMEpHOCTH cylecTBoBaHus Onocdepsl. Kommonentsl 6uochepsl u ux
pousib. KpyroBopoTsl BemiecTB B Ouocdepe. buorennas murpaius aroMoB. OCHOBHBIE OMOMBI 3eMJTH.

Pons uenoBeka B Oumocdepe. AHTpomoreHHoe BozjaeiicTBue Ha Ouocdepy. IlpupogHsie pecypchl U palMOHAILHOE
MpUpoI0TIoIb30oBaHue. 3arpssHeHue Ouocdeppl. CoxpaHeHHe MHOrooOpas3usi BHJIOB KaK OCHOBAa YCTOMYMBOCTH OHOCHhEpHI.
BoccranoButenbHast 3kosorus. [IpoOneMbl ycToiumBoro pasButus. IlepcrieKTuBbl pa3BUTHS OHOJOTMYECKUX HAyK, aKTyajbHbIE
po0JIeMbI OMOJIOTHH.

IIpumepHbIH NepevyeHb JA00PATOPHBIX U MPAKTHYECKHUX PA0OT (HA BHIOOP yUuMTe/If1):



Hcnonb30BaHne pa3nuyHbIX METOAOB MPH U3YYECHUH OMOJIOTHYECKUX OOBEKTOB.

TexHuKa MUKPOCKOTIMPOBAHUS.

N3ydenne KIeToOK pacTeHUI U )KMBOTHBIX O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U uxX OlUCaHueE.

[IpuroroBneHue, paccMaTpuBaHUE U OMHCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUN.

CpaBHEHHE CTPOCHHS KJIETOK PACTEHUI, d)KUBOTHBIX, TPUOOB 1 OaKTEPUIA.

N3yuenue nBUAKEHUS [IUTOMIIA3MBI.

N3ydenne miazMoaun3a 1 IeTia3Moiin3a B KIETKaX KOKHIIbI JTyKa.

N3yuenue hepMEHTATUBHOTO paclIeIUICHUs TEPOKCHIA BOJIOPO/Ia B PACTUTENILHBIX U )KUBOTHBIX KileTkaxX. OOHapyx eHue OenKoB,
YTJIEBOJIOB, JIMIINJIOB C TOMOIIBIO KaueCTBEHHBIX peakiuii. Boeinenenue JHK.

N3yuyenune kaTamuTUYeCKON akTUBHOCTH (hepMEHTOB (Ha MpUMepe aMuiIa3bl WK KaTasiasbl).

Ha6J'IIOI[eHI/IC MHTO3a B KJIICTKaX KOHYHMKa KOPCIIKA JIYKa Ha T'OTOBBIX MHUKPOIIpCIIaparax.

N3ydenne XxpoMOCOM Ha TOTOBBIX MUKPOIIPENApaTax.

N3ydenue ctaguii Meno3a Ha TOTOBBIX MUKpPOIpenaparax.

N3ydenune CTpoeHMs NOJIOBBIX KIETOK HA TOTOBBIX MUKpOIIpEnaparax.

Pemenue anemMeHTapHBIX 3aa4 10 MOJIEKYJISIPHOM OMOJIOTHH.

BrisiBiieHME IPU3HAKOB CXOCTBA 3apOBIIIECH YEJI0BEKAa U APYTUX MO3BOHOUYHBIX KUBOTHBIX KaK JOKA3aTEIbCTBO UX POACTBA.
CocraBieHue AIEMEHTAPHBIX CXEM CKPELIMBAHUSL.

Pemenne reneTnueckux 3agay.

N3yuyenue pe3ysbTaToB MOHOTHOPUIHOTO U AUTUOPUAHOTO CKPEIIMBAHUS Y APO30(DUIIBI.
CocraBieHue 1 aHaau3 pOAOCIOBHBIX YEIOBEKA.

N3ydyeHne n3aMeHYnBOCTH, ITIOCTPOCHUE BAPUALIMOHHOTO PSJia U BAPUALIMOHHON KPUBOMU.
Onucanue heHortuna.

CpaBHeHHE BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.

Onucanue mpucrnocoOJIEHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepa.

BrisiBiieHre npucnoco01eHnil OpraHu3MoB K BIMSHHUIO PA3JIMYHBIX KOJOTHYECKHUX (PaKTOPOB.
CpaBHEHHE aHATOMUYECKOTO CTPOCHUS PACTEHUI Pa3HBIX MECT OOUTAHMS.

Mertonbl u3mMepenus HpakTopoB cpebl OOUTaAHUS.



N3ydeHne 3K0N0rnyecKux afanTanui 4eia0BeKa.

CocTraBiieHue NUIIEBBIX IEIEH.

I/I3yquI/Ie 1 OIMCAHME YKOCUCTEM CBOEH MECTHOCTH.

MOI[CJ'II/IpOBaHI/IG CTPYKTYP U IIPOLCCCOB, IIPOUCXOIANINX B SKOCUCTCMAX. OHCHKa AHTPOIIOTI'CHHBIX W3MEHECHUM

B IIPUPO/IE.
KasiengapHo — TemaTudeckoe mJiaHUPOBaHHUE
buogorusa. Oomas o6uoaorus B.B.Ilaceunnk
Ne Tema Koia-Bo
4acoB
1 | buonorus B cucreMe Hayk 1
2 | OOBEKT U3ydeHus OMOJIOTUU 1
3 | MeTrobl HAYYHOTO TIO3HAHMSI B OMOJIOTHH. 1
4 | buoJjiorn4ecKue CUCTEMBI M UX CBOMCTBA 1
5 | 3auer Ne 1 mo Teme: «buosorus kak Hayka. MeTobl HAYYHOTO MO3HAHUY. 1
6 | Metoap! nuronorun. Kinerounas reopusi. 1
7 | OcoOEHHOCTH XUMUYECKOI0 COCTaBa KJIETKH. 1
8 | Bona u e€ poib B )KU3HENEATETHbHOCTH KIETKH. 1
8 | MuHepalnbHbIe BEIIECTBA U UX POJIb B KIIETKE. 1
10 | YraeBobl ¥ UX POJIb B KHU3HEACSITETLHOCTU KIETKH. 1
11 | JIunuas! ¥ UX POJb B )KU3HEIEATETHHOCTH KISTKH. 1
12 | Ctpoenne GenKoB. 1
13 | ®ynkuuu GENKoB. 1
14 | HykyienHOBBIE KUCIOTHI U UX POJIb B )KU3HEAEATEIbHOCTHU KIIETKH. 1




15 | AT® u apyrue opraHu4ecKue COCTUHEHHS KIETKH. 1
16 | [ToBTOpEHUE 1O TeMe: «XUMHUYECKasi OpraHU3aIHst KICTKH 1
17 | KonTpoJbHas padora Ne 1. «OCHOBBI IMTOJIOTHI). 1
18 | Ctpoenue kietku. Knerounas memOpana. Sapo. 1
19 | Crpoenue xnerku. [{uronnasma. Knerounsrii ieHTp. PuGocomsl. 1
20 | Ctpoenue kietku. Dupomnazmaruyeckas cetb. Kommieke I'onbmku. JInzocomsl. 1
21 | Ctpoenue knetku. Muroxonapuu. [lnactunsl. OpraHouabl IBHKEHUS. 1
22 | CX0ACTBO M pa3nuyus B CTPOSHUH MTPOKAPHOTHUYECKUX M SYKAPHOTUIECKUX KIIETOK. 1
23 | CX0ACTBO M pa3Nuyus B CTPOCHUH KJIETOK PACTEHHH, )KMBOTHBIX, TPHOOB. 1
24 | Hexnetounsle ¢hopMbl ku3HU. Bupycel u 6akrepuodaru. 1
25 | KonrpoJabHasi pagora Ne 2 no Teme: «KiieTka — CTPYKTYpHasi e IMHUIIA KUBOTO0Y. 1
26 | OOMCH BEIIECTB ¥ SHEPTUHU B KIIETKE. 1
27 | DHepreTnueckuii 0OOMEH B KIIETKE. 1
28 | [luranHue B KIETKE. 1
29 | ABtoTpodHOE nuTaHne. POTOCHHTES. 1
30 | ABroTpodHOE nMUTaHHE. XEMOCHHTES. 1
31 | I'enernyeckuit koa. TpaHcKkpUIIUsL. 1
32 | CuHTe3 OeNKOB B KJIETKE. 1
33 | Perymsmus TpaHCKPUMIIUY U TPAHCIISIIUU B KIIETKE. 1
34 | [ToBTopenue o Teme: «OOMEH BEIIeCTB U YHEPTUU B KIIETKE. 1
35 | KonrpoJabHasi pagora Ne 3. «O6MeH BellecTB M JHEPIrHH B KJIETKE». 1
36 | XKu3HEeHHBIH UKIT KJICTKH. 1




37 | MuTo03. AMHTO3. 1
38 | Meiios. 1
39 | ®opmBbI pa3MHOKEHUST OPraHU3MOB. becronoe pa3sMHOKEHHE. 1
40 | ITomoBOE pa3MHOKEHHE. 1
41 | Pa3BuTHE MOJOBBIX KIETOK. 1
42 | OnnoaoTBOpEHHUE. 1
43 | OHTOTEHE3 — UH/IUBUYAIbHOE PAa3BUTHE OPTaHU3Ma. 1
44 | UnnuBuayanbHOE pa3BUTHE. DMOPHOHATBHBINA IEPUO. 1
45 | TTocTaoMOpHOHATBHBIN TIEPUO/I. 1
46 | KonrpouabHasi padora Ne3 «OHTOreHe3.». 1
47 | Ucropus pa3BUTUS TEHETUKH. | MOPUI0IOTHYECKUN METOI. 1
48 | 3akOHOMEPHOCTHU Hacie10BaHus. MOHOIHOpHUIHOE CKPELMBaHUE. 1
49 | MHOeCTBEHHBIE ajlIeH. AHATU3UPYIOIIee CKpelBaHHe. 1
50 | CocraBieHue NpOCTEUIINX CXEM CKpEIIMBaHUsl. 1
51 | lurubpuHoe cKkpenmBanyue. 3aK0OH HE3aBUCUMOTO HACJICIOBAHUS TPU3HAKOB. 1
52 | Perienne aneMeHTapHBIX TEHETHUECKUX 3a/1a4. 1
53 | XpoMocomHast TeOpHsl HaCJIeCTBEHHOCTH. 1
54 | B3anmojeiicTBie HealIeTbHbIX TeHOB. 1
55 | Pemennie reHeTHUECKUX 3a/a4. 1
56 | [luTomnasmMaTru4ecKas HacaeACTBEHHOCTb. 1
57 | I'eneTnyeckoe oIpeeaeHne moa. 1




58 | Perenne reHETUYECKUX 3a/1aY . 1
59 | I3sMEeHYUBOCTb. 1
60 | Bumasr MmyTammii. 1
61 | [Ipuunnel myranmii. ComaTHYeCKHe U TeHEPaTUBHBIEC MYTAIUH. 1
62 | «OCHOBBI TCHETHKMY. 1
63 | KonrpoJabHasi pagora Ne 4 «OCHOBBI T€eHETHKHY. 1
64 | MeToabI MCCIIeIOBAHMS TEHETHKH YeJIOBEKa. 1
65 | ['eHeTHKA U 3TOPOBBE. 1
66-67 | [IpobieMbl TeHETHYECKOM 0€301TaCHOCTH. 2
[TpakTuueckas pabora Nel «Perenre reHeTUYECKUX 33124
68-69 | [Ipaktuueckas padora Ne2 «CocraBieHue poaoCIOBHOM.» 2
I'eHeTHYECKUH TIPOTHO3 U MEIMKO-TCHETUICCKUE KOHCYIJIBTAIINH, MX TPAKTHYECKOE 3HAUYCHUE. 1
Kanenz{apﬂo — TEMATHYECCKOC INIAHUPOBAHHUE
Buosorus. Oo6mas 6uosiorusi B.B.Ilaceunnk
Ne Tema Koa-Bo
yacoB
1 | buonorus B cucreMe HayK
2 | OOBEKT U3ydeHus OMOJIOTHU
3 | MeToibl HAYYHOTO TIO3HAHMSI B OMOJIOTHH.
4 | buonornyeckne CUCTEMbl U UX CBOMCTBA
5 | 3auer Ne 1 mo Teme: «buojorus Kak Hayka. MeTobl HAYYHOT'0 MO3HAHUS).




6 | Metoap! nuronorun. Kierounas reopusi. 1

7 | OcOOEHHOCTH XMMUYECKOTO COCTAaBA KIIETKH. 1

8 | Boma u €€ poib B )KU3HENCATETHHOCTH KICTKH. 1

8 | MuHepaJibHbIE BEILECTBA U UX POJIb B KIIETKE. 1
10 | YryieBoabl M MX POJIb B )KU3HEACATEIPHOCTH KIICTKH. 1
11 | JIunuael ¥ UX POJIb B )KU3HEIEATCILHOCTH KICTKH. 1
12 | Ctpoenue OenKoB. 1
13 | ®ynkuuu GENKoB. 1
14 | HyknenHoBbI€ KMCIOTHI U X POJIb B )KU3HEAEATEIbHOCTH KIETKH. 1
15 | AT® u apyrue opraHuYeCcKrue COSTUHEHUS KISTKH. 1
16 | [ToBTOpEHNUE 1O TeMe: «XUMHUYECKasi OpraHU3aIHsT KIECTKI 1
17 | KonTpoJbHas pa6ora Ne 1. «OCHOBBI IMTOJIOTHID). 1
18 | Crpoenue kietku. Knerounas memOpana. Sapo. 1
19 | Crpoenue xnetku. [{uromnasma. Knetounsiii ieHTp. PUOOCOMBEL. 1
20 | Ctpoenue xietku. DHpomnazmatadeckas cetb. Kommureke I'onbmpxu. JInzocomsl. 1
21 | Ctpoenue kinetkd. Mutoxonapuu. [Tnactuasl. OpraHouab! 1BUKEHUS. 1
22 | CXOACTBO U pa3Iuyusi B CTPOSHUH MTPOKAPUOTHYECKUX M SYKAPHOTHUECKUX KIIETOK. 1
23 | CX0ACTBO M pa3Nnuyus B CTPOSHUH KJIETOK PACTEHHH, YKMBOTHBIX, TPHOOB. 1
24 | Heknetounsle opMbl xHu3HU. Bupycsl u 6aktepuodarm. 1
25 | KonrpoJabHasi padora Ne 2 no teme: «KieTka — cTpyKTypHasi eIMHULIA KHBOTOY. 1
26 | OOMeH BelecTB U SHEPTHH B KIIETKE. 1
27 | DHepreTHueckuii 0OOMEH B KIIETKE. 1




28

IIutanue B KIJIETKE.

29

ABrotpodHoe nmutanue. PoToCUHTES.

30

ABToTpOo(hHOE TUTaHNE. XEMOCHHTE3.

31

I'enernueckuii koa. Tpanckpunuus.

32

Cunre3 O€JIKOB B KJIETKE.

33

PCFyJ'ISII_[I/IH TPAHCKPHUIIIUU U TPAaHCIIHUU B KIICTKE.

34

HOBTOpeHI/Ie o teme: «OOMeH BCHICCTB U OHCPI'H B KIICTKE).

35

KounrpoJabHas padora Ne 3. «O0MeH BelleCTB M JHEPTUM B KJIETKe).

36

JKV3HEeHHBIN TUKIT KJIETKH.

37

Muto3. AMUTO3.

38

Merios.

39

cDOpM]E:I Pa3MHOKCHU OPpTraHU3MOB. becnonoe PAa3MHOXKCHHUC.

40

ITonoBoe Pa3MHOKCHHC.

41

Pa3BuTHE MOJIOBEIX KIETOK.

42

On10/10TBOpEHHE.

43

OnTorenes — WHIWBUAYAJIBHOC PA3BUTHUC OpraHrU3Ma.

44

NunuBuayanpHOE pa3BUTHE. DMOPHOHAIBHBIN IEPUOI.

45

[TocTaMOpHOHATBHBIN TIEPHO.

46

KonTtpouabnas padora Ne3 «OHTOreHe3.».

47

VcTopus pa3BUTHS TeHEeTHKH. | MOpUI0I0rnYecKrii METOS,.




48 | 3akOHOMEpPHOCTH Hacyie1oBaHus. MOHOTHOPUIHOE CKPEIITUBAHHE. 1
49 | MHOXeCTBeHHBIC a/UIeNId. AHATU3UPYIOIIEE CKPEIIMBaHNE. 1
50 | CocraBieHue MPOCTEHIINX CXEM CKpEIIMBaHUSI. 1
51 | JlurubpuHOE CKpeIIMBaHUe. 3aKOH HE3aBHCHMOI'0 HACJICAOBAHHUS ITPU3HAKOB. 1
52 | Pemienne arieMeHTApHBIX TEHETHYECKUX 3a]1au. 1
53 | XpoMocoMHas TeOpHsl HACTEACTBEHHOCTH. 1
54 | BzaumoueiicTBre HeaJUIEIbHbIX TEHOB. 1
55 | PerteHue reHeTHUECKUX 3a1ay. 1
56 | [luTormasMaTuuecKkas HaclIeICTBEHHOCTD. 1
57 | T'eneTnueckoe onpeencHue moJa. 1
58 | PewieHue reseTnueckux 3aaay . 1
59 | U3MeHuYnBOCTE. 1
60 | Buaer MmyTanmii. 1
61 | [Tpuunnel myranmii. ComMmaTHUeCKHUE U TeHEPaTUBHBIEC MYTAIUH. 1
62 | «OCHOBBI TEHETHKMN. 1
63 | KonrpoabHasi padora Ne 4 «OCHOBBI TeHETHKHY. 1
64 | MeToasl HcClIe0OBAaHUS T€HETUKHU YEIOBEKA. 1
65 | [eHeTHKA U 3[J0POBEE. 1
66-67 | [Ipobnembl reHeTHYECKON O€30MaCHOCTH. 2
[IpakTuueckas padora Nel «PerieHne reHeTUYECKUX 3a4a4»
68-69 | [Ipaktrueckas pabora Ne2 «CoctaBiieHue pOJAOCIOBHOM.» 2




70 | I'eHeTMYECKUI TPOTHO3 U MEAUKO-TEHETUYECKUE KOHCYJIBTALMK, UX IPAKTUYECKOE 3HAYCHUE.




