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HNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma no 6uosioruu pazpaboTaHa Ha OCHOBE:

— @enepalibHOTO TOCYJApPCTBEHHOrO 00pa3oBaTeNbHOTO CTaHJIApTa CpelHero oOuiero
00pa3zoBaHMs, yTBEP)KIECHHOTO Mpukazom MwuHoOpHayku Poccum ot 17.05.2012 Ne 413
(C M3MEHECHUAMHU U TOTIOTHEHUSIMH);

— @enepanibHOl  00pa3oBaTeNbHOW  HpOrpaMMbl  cpegHero  obmero  oOpa3oBaHuS,
YTBEP)KJICHHOM mpukazoM MunnpocBenienuss Poccun or 18.05.2023r. Ne371
(C UI3MEHEHUSIMH U JIOTIOJIHCHHSIMHU );

— Ilonoxenus «O paboueil mnporpamme y4eOHOTro NpeaMeTa, Kypca TOCYAapCTBEHHOTO

O10/KETHOTO 00111e00pa3oBaTeIbHOTO yupexaeHus Jymmed Ne373 MockoBckoro paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHI JTUTICI

Hacrosmas pabouasi mporpamma siBIsieTCsl COCTaBHOW 4acTbI0 OCHOBHOM 00pa3oBaTeIbHOM
nporpaMmel  cpenHero ooOmiero obOpaszoBanus [BOY mumeit Ne373  MockoBckoro paiioHa
Cankr-IlerepOypra (comepikareabHBINA pa3aen).

N3yuenue yuebHoro npeamera "buonorua" Ha yriyOIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYaIONMXCS K TOCIEAYIONIEMY TOIYYeHUIO0 OMOIOTHYECKOr0 00pa3oBaHus B By3ax
U OpraHu3alusx CcpegHero mnpodeccuoHanbHOro oOpazoBanus. OCHOBY €ro CojiepiKaHus
COCTaBIIIET CHCTEMa OWMOJOTWYECKHX 3HAHHWH, IOJNyYEHHBIX IPH HM3YyYCHHH OOYYaIOUIIMMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3lesioB OWOJOTMM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10 - 11 kitaccax 3TH 3HaHMS MOJIy4alOT pa3BuTue. Tak, paclIupeHbl U yriayOiIeHbl
OMOJIOTMYECKUE 3HAHUSI O PACTCHUSX, )KUBOTHBIX, IPHOax, OaKTEPHUIX, OPTaHU3ME YEJIOBEKa, OOIINX
3aKOHOMEPHOCTSIX JKU3HH, JOMOJHHUTEIBHO BKIIOYCHBI OMOJOTMYECKHE CBENEHUS MPHUKIAIHOTO U
MIOWCKOBOTO XapakTepa, KOTOPbIE MOXKHO HCIIOJB30BaTh KaK OPUEHTHUPHI ISl MOCIEIYIOIIEro
BbIOOpa npodeccuu. BozmorkHa Taxke MHTErpanus OMOJOTHYECKUX 3HAHUN ¢ COOTBETCTBYIOLUIMMHU
3HAHUSMH, [IOJYYEHHBIMM OOYYaIOUIMMHUCA TpU U3Y4YeHUHM (U3MKH, XUMUH, reorpadpuu Hu
MaTeMaTHKH.

CtpyKTypa MmporpaMMbl MO OHOJOTHH OTPaXKaeT CUCTEMHO-YPOBHEBBIN M SBONIOIMOHHBIH
NOAXO0Jbl K H3ydeHHI0 Ouosoruu. COrlacHO WM, HM3y4YalOTCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTEepHBIE Ul KUBBIX CUCTEM Pa3HOIO YpOBHS OpraHM3alliH, SBOJIIOIMHM OPraHMYeCKOro Mupa
Ha 3emMJjie, COXpaHEHHsI OMOJIOTHYECKOro paszHooOpasus riaHeThl. Tak, B 10 kimacce m3ydaroTcs
OCHOBBI MOJIEKYJISIPHOM U KJI€TOYHOW OHMOJIOruu, SMOPHOIOTUU U OUOJIOTMH PAa3BUTHS, TEHETUKH U
CEJIEKIINH, OMOTEXHOJIOTHH U CUHTETUYECKOW OMOJIOTUH, aKTyalIn3UPYIOTCS 3HAHUS 00yJaromuxcs
no OoTaHWKe, 300JI0THMH, aHaToMuH, (u3momornu uejgoBeka. B 11 kiacce wu3ywarorces
HBOJIIOI[MOHHOE YUEHHE, OCHOBBI HKOJIOTUH U yYeHHE 0 Orocdepe.

buonorus mpusBaHa o0OecneuyuTbh OCBOCHHME OOYYAIOIIMMHCS OHMOJIOTMYECKHX TEOopuil U
3aKOHOB, WJIEW, MPUHIMIIOB M TMPaBHJI, JIEKAIIMX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYyYHOU
KapTUHBl MHUpA, 3HAHUH O CTPOCHHUH, MHOT0OOpa3sMu M OCOOEHHOCTSX KIETKH, OpTraHH3Ma,
MOy, OUOLIEH03a, PKOCHUCTEMBI, O BBIAAIONIMXCS HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX
UCCIICIOBAaHUAX B OHMOJIOTMH, MPHUKIAJAHBIX acleKkTaXx OWOJIOTMYeCKHUX 3HaHui. s pa3BuTHs U
NoJ/Iep)KaHUsl HMHTepeca OOydaromuxcst K OWOJIOTMM Hapsily CO 3HAYUTEIbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepHalia B COACPKaHUU MPOTPaMMBbI IO OMOJIOTHH MPETyCMOTPEHO 3HAKOMCTBO
C UCTOpHEH CTAHOBJICHHS M PAa3BUTHS TOM WM MHOM 00MacTH OMOJIOTHH, BKJIQJIOM OTEYECTBEHHBIX
U 3apyO0eXKHBIX YUCHBIX B PEIICHUE BAKHEHITUX OMOJIOTHYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Heans u3yuenus ydeOHoro mpeamera "buonorus" Ha yriyOJieHHOM YpOBHE - OBJIAJICHHE
00y4aromyUMUCs 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJILHOW OpraHU3allii KUBBIX CUCTEM Pa3HOIo
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paHra W TpUOOpETEeHHWE YMEHHMH WCIIONb30BaTh STH 3HaHWA B (OPMHPOBAHWU HHTEpEca K
ompeeNieHHo 00nacTu MpodeCCHOHATBHON NIEATEIBHOCTH, CBS3aHHON C OuoNoTHeH, WIH K
BBIOOPY y4EOHOTO 3aBeICHHsI TS TPOJIOJDKEHHS OHMOJIOTHIECKOTO 00pa30BaHUsI.

3agauu, pemiaemble B mpouecce 00y4eHust 6M0JI0TMN:

® OCBOCHHE OOYUYAIOUIMMHUCS CHCTEMbI OMOJIOIMYECKUX 3HAHUI: 00 OCHOBHBIX OMOIOTHYECKUX
TEOpUAX, KOHLENIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MIPaBUIIAX, COCTaBIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHpa; O CTPOSHHH, MHOrooOpasuu Hu
0COOEHHOCTSAX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, HOMYJISAMs, BUA, ONOreoLeHo3,
O6uocdepa); 0 BELAAIOIINXCSA OTKPBITUSAX U COBPEMEHHBIX UCCIICAOBAHMIX B OMOJIOTHH;

e O3HAaKOMJICHME  OOydalIiuxcsi ¢  MeToJdaMH  I[IO3HAHUS  JKUBOM  NPUPOIbL:
HCCIIEIOBATEIIbCKUMH  METOJaMH  OHMOJIOTUYECKUX HayK (MOJEKYJISPHOW ¥ KJIETOYHOU
Ounonoruy, SMOPHOIOTHH U OMOJIOTUM Pa3BUTHUS, TEHETUKHU U CEIEKIUH, OMOTEXHOIOTHH U
CUHTETHYECKON OMOJOTUM, NaJICOHTOJIOIMH, 3KOJOTUHU); METOJAaMH CaMOCTOSITEIbHOTO
MpOBEJCHUST OMOJOTUYECKHX HCCIeIoBaHUM B jmabopartopuu u B mpuponae (HabiroleHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEITUPOBAHUE);

e OBJAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU: CAMOCTOATEIBHO HAXOAWTh, AHATU3UPOBATH U
UCIIONIb30BaTh  OWOJIOTHYECKYI0  HH(OpMaIHIo; MOJIb30BAaThCS  OMOJIOTMYECKOM
TEPMHHOJIOTHEN M CHMBOJIMKOM; yCTaHaBIMBAaTh CBSI3b MEXKIY pa3BUTHEM OHMOJIOTMH U
COLMAIbHO-9KOHOMHUYECKUMH U IKOJIOTHYECKUMHU MpoOIeMaMH 4YeloBeYecTBa; OLEHUBAThH
MOCJIEACTBHSI CBOEH JIE€ATEIbHOCTH IO OTHOILEHHUIO K OKpPY)KAIoIIeH MPUPOIAHON Cpele,
COOCTBEHHOMY 3710POBBIO U 37I0POBBIO OKPY)KAIOLIMX JIt0JIei; 0O0CHOBBIBATH U COOMIOJATH
Mepbl TpO(UIAKTUKA HH(EKIMOHHBIX 3a00JIeBaHUN, MpaBWJIa MOBEACHUS B NPUPOJE U
oOecrieyeHnss O€30MAaCHOCTH  COOCTBEHHOM KM3HENESATENBHOCTH B  Ype3BbIUAiHBIX
CUTyallUsiIX NPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepHU30BaTh COBPEMEHHBIE
Hay4HbI€ OTKPBITHS B 00JIaCTH OMOJIOTHH;

e pa3BHUTHE Yy OOyYalOUIMXCS HWHTEIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEH B mporiecce
3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH U COBPEMEHHBIMH HCCIEIOBAaHUSMHU B
OMOJIOTHH, PEIIaeMbIMU €10 MPOOJIEeMaMH, METOI0JOTHENH OMOIOTUYECKOTO MCCIIEeIOBAHNUS,
MPOBEJCHUS JKCIEPUMEHTANbHBIX HCCICNOBAHUM, pelleHus OWOIIOTUYECKUX 3ajad,
MOJICITUPOBAHMS OMOJIOTHYECKUX 00BEKTOB U MPOIECCOB;

e BOCHUTAaHUE y OOYYAIOIIMXCSI IIEHHOCTHOTO OTHOIIEHUS K >KHBOM TPHPOJAE B IEJIOM H K
OTJICTHbHBIM €€ OOBEeKTaM U SIBIECHUSM; (OPMHUPOBAHHUE HKOJIOTMUYECKOHM, T€HETHYECKOM
TPaMOTHOCTH, OOIIIEH KYJIbTYPHI MIOBEICHUS B IPUPOJIC; HHTETPAIIMN €CTECTBEHHO-HAYYHBIX
3HAHUM;

e mpuobpeTeHue OO0YyYaroUMMHCA KOMIIETEHTHOCTH B PALMOHAIBLHOM MPUPOIONOIb30BAHUU
(cobOmroenue MpaBuU TMOBEACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, DKOCHUCTEM, OHOC(EpsbI),
COXpaHEHUU COOCTBEHHOT'O 3/I0POBBS U 37J0POBbSI OKPYKAIOIIUX JIt0oJIeH (COONI0IeHNsT Mep
npopmIakTUKM  3a0ojeBaHui, oOecrieueHre O€30MaCHOCTU  KU3HENESTeNbHOCTH B
Ype3BbIUANHBIX CUTYalMsIX IMPUPOAHOTO U TEXHOIEHHOIO XapakTepa) Ha OCHOBE
UCTIOJIb30BaHUS OMOJIOTHUECKUX 3HAHUM U yMEHHH B TOBCEHEBHOM JKU3HU;

® CO3/aHUE YCIOBHH JJIsI OCO3HAHHOTO BBIOOpAa OOYYAaIOIIUMHCS HWHAWBUAYAJTIbHON
00pa30BaTeNbHON TPAaEKTOPHH, CHOCOOCTBYIOUICH MOCIenyomemMy IpohecCHOHATBHOMY
CaMOOTIPE/ICIIEHUIO, B COOTBETCTBUH C MHIMBHIAYAIbHBIMH MHTEpECaMH M MOTPEOHOCTSIMU
peruoHa.



Onucanue Mecta y4e0HOro npeaMera B y4eOHOM IVIaHe

B cucreme cpeanero o6mero oopazoBanus yueOHsblit mpeamer "bruonorus”, nzydaemsliii Ha 6a30BOM
YPOBHE, SIBJISETCS 00s13aTEIbHBIM Y4€OHBIM PEAMETOM.

Ha u3y4enue npeamera «ouonorus» Ha yriyOneHHOM ypoBHE BeineneHo 204 yaca, B TOM 4HCTIe: B
10 kiacce - 102 yaca (3 yaca B Henento), B 11 kmacce - 102 yaca (3 yaca B Hefeno).

Y4ye0Ho — MeTOAMYECKHH KOMILJIEKT

buonorus. buonorndeckue CUCTEMBI U MPOIECCHI. YTIIYOJIeHHBIH ypoBeHb. 10 KiI.: yueOHuk / A.B.
Tepemos, P.A. IlerpocoBa— M : MHemo31Ha.

buonorusi. buonornyeckue cUCTEMBI ¥ IPOLIECCHI. YTITYOJICHHBIH ypoBeHb. 11 kii.: yaeOnuk / A.B.
Tepemos, P.A. IlerpocoBa— M : MHemo3uHa.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Buoaorus. 10 kiaacce

1.buosorus kKak Hayka.

CoBpemeHHas Ouosorusi - KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHS OHOJIOTHH.
buonornueckne Hayku u u3ydaemble UMM TpoOieMbl. DyHIaMeHTalbHble, NPHUKIAJHBIE U
MIOMCKOBBIE HAyuyHbl€ MHCCIEAOBaHUA B OHOJOrMu. 3HadeHwe Ouonoruu B (HOPMUPOBAHUU
COBPEMEHHOM eCTeCTBEHHO-Hay4HOH KapTuHbl Mupa. [Ipodeccun, cBsizaHHBIE C OHOJOTHEH.
3HaveHre OWOJIOTUU B MPAKTUYECKON JCSITEIIBHOCTH YEJIOBEKAa: MEAMIIMHE, CETbCKOM XO3SMCTBE,
IIPOMBIIIIIEHHOCTH, OXPaHE NPUPOBI.

Hemoncmpayuu:

[Toptpetsl: Apucrotens, Teoppact, K. Jlunneit, 2XK.b. Jlamapk, Y. [lapBun, V. I'apsei, I'.
Mennens, B.U. Bepunaackuit, W.I1. [1aBnos, .M. Meunukos, H.W. Basunos, H.B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, /I.K. benses.

Taoéauywt u cxempr: "CBsa3p Ouonoruu ¢ Apyrumu Haykamu'", "Cuctema OMOIOTHIeCKUX HayK'.

2. ’KuBble CHCTEMbI M UX U3y4YeHHeE.

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouojoruu. CBONCTBA KUBBIX CHUCTEM: €IHMHCTBO
XHMHYECKOT0 COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CIOKHOCTh U YIIOPAIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPraHU3alIMsI, CAMOBOCIIPOM3BEICHHE, PA3/IPaKUMOCTh, U3MEHUYMBOCTh, POCT U
pa3BUTHE. YPOBHHM OpraHU3allMy >KUBBIX CHUCTEM: MOJEKYJISPHBIA, KIECTOYHBINA, TKaHEBBI,
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUIOBOM, IKOCUCTEMHBIN (OMOTE€OIIEHOTHYECKHiT), OMOC(EPHBIIA.
[Tpoueccel, mpoucxosiye B )XUBBIX cucTeMax. OCHOBHbIE MPU3HAKH KUBOTO. JKHU3HB Kak ¢opma
cyiiectBoBaHusl Marepuu. Hayku, nzydaroniye »uBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3AILIMH.
N3yuenne >kuBBIX cucTeM. Mertonpl Ouonornyecko Haykw. Halmionenue, wu3MepeHwue,
AKCIEPUMEHT, CUCTEMAaTU3alus, MeTaaHanus3. [IoHsITHE O 3aBUCHUMON U HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepumenta. [loctanoBka u mpoBepka runote3. HyneBas rumoresa. [lonsitue
BBIOOPKH M €€ JOCTOBepHOCTh. Pa3bpoc B Ouonormueckux mgaHHbIX. OlLiEeHKa JIOCTOBEPHOCTH
MOJIyYEHHBIX pe3yJbTaroB. [IpuumMHBI HMCKaK€HHS pe3yiabTaToOB HSKcrepuMmeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.



Taonuust u cxemwr: "OcHOBHBIC PpU3HAKY KU3HU'", "bruonornueckue cuctemMsl”, "CBOKWCTBA KUBOM
matepun", "YpoBHM opraHuzanuu xuBod npupozsl", "CrTpoeHue >XMBOTHOM KieTku", "TkaHu
)kuBOTHBIX", "CucTreMbl oOpraHoB denoBeueckoro opranusma', "buoreornenos", "buocdepa",
"MeToabl U3y4eHus KUBOU MIPUPOIBI".

Oobopyoosanue: nabopaTopHoe o0O0OpyAOBaHUE I TIPOBEACHHUS HAOIIOICHUA, HW3MEPCHHH,
JKCIIEPUMEHTOB.

Ilpakmuueckan paboma: "VIcnionb30BaHUE PA3IUUYHBIX METOJIOB IIPU U3YUYEHUHU KUBBIX CUCTEM'.

3. Buojiorusi KJieTku.

Knerka - cTpykTypHO-(yHKIMOHAIbHAsI €IWHHUIA >KUBOTO. VICTOPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUHOM Teopuu. MeToabl MOJEKYJISIPHOW U KIIETOUHOM
OMOJIOTUM:  MHUKPOCKOMHUS, XpoMarorpadus, 3IeKTpoope3, MeToJl MEUYEHBIX aTOMOB,
g depeHraIbHoe HeHTPUYrupoBaHue, KyIbTHBHPOBAHNE KIETOK. DJICKTPOHHAS MHUKPOCKOIIHSI.

Hemoncmpayuu:
[Toptpetsr: P. I'yk, A. JleBenryk, T. lllBann, M. llneligen, P. Bupxos, K.M. bap.

Taoauywst u cxemwr: "CBeToBoil Mukpockon", "DnekTpoHHbI Mukpockon", "Mcropus pa3Butus
METOJI0B MUKPOCKOIIUU".

Oobopyoosanue: CBETOBON MHKPOCKON, MHUKpOINpENaparbl pacTUTEIbHBIX, IKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

Ilpakmuueckan paboma: "VI3ydeHue MeETOJOB KIETOYHOW Ouonoruu (Xpomarorpadus,
anekTpodopes, muddepennnanbaoe nenTpudyruporanue, [LP)".

4. XuMH4YeCcKasi OPraHu3alus KIeTKH.

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpPO- U YJIIbTpaMUKPO3JIEMEHTHI. Bona u ee ponb kak
pacTBOpUTEIIS, peareHTa, y4acTue B CTPYKTYPHUPOBAaHUU KJIETKH, TEIUIOPETYISIUU. MUHepanbHbIe
BEIIECTBA KJIETKH, UX OmoJoruueckas posib. Poib KaTHOHOB M aHHOHOB B KieTke. OpraHundeckue
BellecTBa KJEeTKU. buonoruueckue mnonumepsl. benku. AMUHOKUCIOTHBIH COCTaB OEJIKOB.
CrpykTypsl OenkoBoi Monekynbl. IlepBuunas cTpykTypa Oenka, NMeNnTHAHAs CBs3b. BTopuuHas,
TpeTU4Hasi, YeTBepTHUUHas CTpyKTyphl. [lenarypauus. CpoiictBa GenkoB. Kiaccudukanus Genkos.
Buonornueckue ¢ynkiumu OenkoB. YriaeBoasl. MoHocaxapuabl, JuUcaxapuibl, OJUTrOcaxapuabl U
nonucaxapuapl. OOwmuMil T1UIaH CcTpoeHUus U (PU3MKO-XMMHMUYECKHE CBOICTBa  YIJIEBOJIOB.
buonornueckue ¢ynkumm yraeBogoB. Jlunmuasl.  ['mppodunbHO-rHApodoOHBIE  CBOMCTBA.
Knaccudpukanus nunuaos. Tpurnuuepuasl, gochonunuasl, BOCKH, cTepounbl. buonornueckue
¢ynkuun aunuaoB. OO6mue cBoiicTBa OMOJIOrMYECKHMX MeMOpaH - TEKy4yecTb, CIIOCOOHOCTb K
caMoO3aMbIKaHHIO, mnonynpoHunaemMocts. Hyxnemnoseie kwuciotel. JHK wm PHK. Crpoenue
HYKJIEMHOBBIX KucinoT. Hyxmeoruasl. Ilpuniun xomruiemeHTapHocTH. IlIpaBunmo Yapradda.
Crpykrypa JIHK - aBoitHas cnimpans. MecronaxoxaeHue u ononorndeckue ¢pyakuun JJTHK. Buasr
PHK. ®ynkiuu PHK B knetke. Ctpoenue Monekynbl AT®. Makpospruyeckue CBA3M B MOJIEKYJIE
AT®. buonornyeckue ¢pynkuuu ATD. BoccTaHOBIEHHBIE MEPEHOCUUKHU, UX (YHKLIUU B KIETKE.
CexBennpoBanne JIHK. CrpykrypHas Owuosorus: OuOXUMHUYECKHE U Ouodu3nuecKue
UCCIIEIOBaHMS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpPhI OMOMOJIEKYII.

Hemoncmpayuu:
[Toptpetsrt: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, @. Carnrep, C.
IIpy3unep.



Huazpammer: "Pacnipenenenue XMMUYECKUX 3JIEMEHTOB B HEXUBOM mpupope”, "Pacnpenenenue
XUMUYECKHX AJIEMEHTOB B KMBOU mpupojae".

Tabnuyvt u cxemwr: "llepuoanyueckas TabauIa XUMUYECKUX 3JIeMEHTOB", "CTpoeHHE MOJICKYIIbI
Bozbl", "BemecTBa B coctaBe opranu3MoB", "CtpoeHue Mosekynbl 6enka", "CTpyKTypsl O€IKOBOM
mouiekyibl", "Ctpoenue Monekyn yrieBonoB", "Crtpoenue mosekyn aunugos", "HykinenmHoBbie
kuciotsl", "CtpoeHue Mosekyiasl ATO".

Obopyoosanue: XUMAYECKas TIOCy/1a U 000pYyIOBaHUE.

Jlabopamopuwie pabomoi:
1."O6HapyxeHre OSIKOB C TOMOIIBI0 KAYECTBEHHBIX PEaKIIHii".
2."UccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB".

5. Ctpoenne u QyHKIHMHN KJIETKH.

Tumbl KJIETOK: SyKapuUOTHYeCKas M TpokapuoThdeckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
oOpa3oBanus kKiIeTkH. CTpOCHHE MPOKAPUOTHUIECKOH KieTkH. KiterouHast cTeHka OakTepuil U apXeid.
Oco0eHHOCTH CTpPOEHUs! reTepoTpodHON M aBTOTPOGHON NMPOKAPMOTHUUECKUX KIETOK. MecTto u
poOIb MpOKapHoOT B OuoreHo3ax. CTpoeHHe W (QYHKIMOHHPOBAHHE SYKAPHOTHUECKOW KIIETKH.
[Tna3zmatnueckas memOpana (riazmanemma). CTpykTypa IulazMaTuueckol memOpansl. TpaHcnopt
BEIIECTB Yepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHBIN (nuddysus, obneryennas muddysus),
aKTUBHBIN (IEpBUYHBIM M BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynpoHuniaeMocTs MEMOpaHBI.
Pabora HaTpmii-KanueBOro Hacoca. DHAOIMTO3: MHUHOIHUTO3, (aronnuTto3. Dk3ouuTto3. Kierounas
creHka. CTpykTypa M (pyHKIMHM KJIETOYHOM CTEHKHM pacTeHuid, rpuOoB. Llutomnasma. L{uTo3oms.
[Mutockener. JIpuxkenue nuroriazMel. Opranonpl ki1eTku. OiHoMeMOpaHHbIe OpraHOU bl KIETKHU:
sHjomnazmatuyeckas cetb (OIIC), ammapat ['onbaku, JIM30COMBI, UX CTPOCHHE M (DYHKIIHH.
B3aumocBs3p 0lHOMEMOpaHHBIX OpraHouoB KieTku. CTpoeHHe TIpaHyJIspHOrO PETHKYJIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [majgkuit (arpanyJsipHBIA)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHass ¢yHKuus anmapata [onsmku. Tpancnopt
BELIECTB B KileTKe. Bakyonu pacturenbHbiXx kieTok. Kierounsiii cok. Typrop. ITomyaBToHOMHBIE
OpraHoubl KIETKU: MUTOXOHIApUHU, TutacTuibl. CTpoeHue u (QpyHKIMH MUTOXOHIPUNA M TUIACTHU.
[TepBu4HbIE, BTOPUYHBIE U CIOXKHBIE MIACTUBI (POTOCHUHTE3UPYIOIINUX 3yKapHOT. XJIOPOIIACTHI,
XPOMOIIIACTHI, JIEHKOMIACThl BhICHINX pacTeHuil. HememOpanHbie opranon bl kieTku. CTpoeHue u
(GyHKIMUM HEeMEeMOpaHHBIX OpraHOWAOB KIETKH. PubGocombl. MukpoduiaameHnTsl. MbleyHble
kieTkd. Mukporpybouku. Kierounsiii nentp. CTpoeHue M JBUKEHHE >KTYTUKOB U PECHHYEK.
MuxkpotpyOouku muromiazMel. Llentpuons. SAapo. OGomouka sijpa, XpoMaTHH, KapuoIuiazMma,
AIPBIIIKK, WX CTpoeHHe M (QyHKuMH. SnepHblii OenkoBblii Matpukc. IlpocTpancTBeHHOE
pacroyio’)keHre XpomMocoM B HHTepdazHoM snpe. benkum XxpomatnHa - rHCTOHBL. Kietounble
BKJItoueHusl. CpaBHHUTENIbHAs XapaKTEpPUCTUKA KJIETOK JSYKapuoT (pacTUTEIbHOW, >KUBOTHOM,
rpubOHOIA).

Hemoncmpayuu:
IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Taonuuvt u cxemwvi: "CrpoeHue sykapuoTuueckon kietku', "CTpoeHHne KUBOTHOW KIIETKH',
"Ctpoenne pactutenbHorM  kietku', "Crtpoenme MmurtoxoHmpuu', "HAnpo", "Crpoenue
IIPOKAPUOTUYECKOM KIIETKH".

Oobopyooeanue: CBETOBOM MHUKPOCKOI, MHKpPOIpENapaTbl PacTUTEIbHBIX, YKUBOTHBIX KIJIETOK,
MUKpoOTpenaparbl 0aKTepHalbHbIX KJIETOK.

Jlabopamopnuvie pabomoi:
1. "M3yuenue cTpoeHus KJIETOK pa3InYHbIX OPraHu3MOB".



2. "MccnenoBanue mia3Moin3a 1 IeTIa3MoiIn3a B paCTUTEIbHbBIX KIIeTKax'".

Ilpakmuueckue padomul:
1."3ydenue CBOMCTB KIECTOYHOI MeMOpaHbI'.
2. "3ydyeHue nBMKEHUS IUTOTUIa3Mbl B pACTUTEIILHBIX KJIETKaX'".

6.00MeH BelecTB M NpeBpalLlieHNe JHEPTHH B KJIEeTKe.

AccuMUISIIMA ¥ AUCCUMMIISIMS - JBE CTOPOHBI MeTabonu3Mma. Tumbl oOMEHa BeEIECTB:
aBTOTPOGHBIA U TeTepOTPOQHBIH. YUyacTue KUCIOpoaa B OOMEHHBIX Ipolieccax. DHEPreTHIECcKoe
obOecnieuenue kieTku: npeBpamieHne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIN XapakTep
peakuuii kiaeTouyHoro meradbonuzma. MepMEHThI, UX CTPOCHUE, CBOMCTBA WU MEXAHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTallM3aTOpoB. benku-akTUBaTOphHl U
OETKU-MHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMA OT pa3iIHYHBIX (PaKTOPOB.
[lepBUUHBII CHHTE3 OpraHWYecKuX BemiecTB B kieTke. dorocunTe3. CBeToBas U TeMHOBAs (a3bl.
[TpoxykTHBHOCTH (oOTOCHMHTE3a. BriusiHME pa3nTUYHBIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3A.
3HaueHue  (QOTOCHHTE3A. XeMOCHHTE3. PasnoobOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:
HUTpUPUIHPYIOUTHE OaKTepUH, >KeIe300aKTepuu, CcepoOaKkTepuu, BOJAOPOAHBIC OAKTEPHH.
3HaueHue XxeMocuHTe3a. AHa3poOHbIe opraHu3Mbl. Buabl Opoxenus. [IpoaykTel OpoxkeHUs U UX
UCTIOJIb30BAaHUE YEIOBEKOM. AHa’pOOHBIE MHKpPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTHU U
Bo30ymuTenu  Oone3Heidl.  AdSpoOHBIE  OpPraHuM3Mbl.  JTambl  DHEPreTUYECKOro  OOMEHa.
[ToaroroButenbHbIM dTan. [NHMkonn3 - OECKUCIOPOAHOE paclIeieHUue TI0Ko3bl. bromornueckoe
OKHUCJICHHE, WM KIeTOYHOe JbixaHue. Ponb MUTOXOHApPUN B mpoleccax OHOIOrHYEeCKOro
okucnenus. llukmuueckune peaknmu. OkuciaurensHoe ¢GochopunmpoBanue. IlpenmymiecTa
a’poOHOro Myt 0OMEeHa BElIeCTB nepel aHa3pOOHBIM. DPHEKTUBHOCTH SHEPTETUIECKOTO0 OOMEHA.

Hemoncmpayuu:

[Toptpetsr: J. Ipuctiu, K.A. Tumupsses, C.H. Bunorpanckuii, B.A. Durensrapar, I1. Mutuenn,
I'.A. 3aBap3uH.

Taobauywt u cxemwr: "dotocuntes", "Iueprerudeckuii oomen", "buocunres Oenka", "Ctpoenue
depmenta", "Xemocunres".

Obopyoosanue: cBeTOBOI MUKPOCKOII, 000pyI0BaHHE JJIsl IPUTOTOBJICHUS IOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

Jlabopamopnuvie pabomoi:

1. "U3ydyeHue KaTaaIuTUYECKON aKTUBHOCTH ()epMEHTOB (Ha MpUMepe aMHUIIa3bl UM KaTanasbsl)".

2. "Nzyuyenue hepMEHTATUBHOTO PACIHICTUICHHS TIEPOKCH/Ia BOJIOPOA B PACTUTEIbHBIX U )KUBOTHBIX
KJIeTKax'".

3. "CpaBHeHue nporeccoB GOTOCUHTE3a U XeMOCHHTEe3a'".

4. "CpaBHeHHe po1ieccoB OpOXKEHUS U IbIXaHHUA".

7. HacnencrBeHHasi MH()OpMALIUA U pPeau3alUe ee B KJeTKe.

Peakuuu matpuyHOro cuHTe3a. [IpHMHIMII KOMIUIEMEHTApHOCTH B DPEAKIUSAX MaTpUYHOTO
cuHTe3a. Peanmuzanus HaciencTBeHHOM wuH(opmanuu. ['eHeTmueckuit KoX, ero CBOICTBa.
Tpanckpunuusa - MarpuuHsld cuHTe3 PHK. IlpuHOumnel TpaHCKpUNIMHM: KOMILJIEMEHTAPHOCTD,
AHTHUNAPAJUICTIbHOCTh, ACUMMETPUYHOCTh. TpaHCsALMs U ee dTanbl. Yuactue TpancnopTHeix PHK B
Oouocunreze Oenka. YcinoBus OmocuHTe3a Oenka. KogumpoBanue amuHOKuCnOT. Ponb pubocom B
O6uocunTe3e Oenka. Opranusanys reHoMa y MpoKapuoT U 3yKapHoT. Perynsuus akTHBHOCTH T€HOB
y mpokapuotT. I'mnoreza onepona (®. Xaxo0, K. Mano). Perynsamuss oOMEHHBIX MpPOIECCOB B
kietke. Kierounslit romeocta3. Bupycel - HekeTouHble (OPMBI KU3HU U OOJIUTaTHbIE Mapa3UThI.
CrpoeHue NpOoCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. Bupychsie 3ab6oneBanus
4enoBeKa, >KUBOTHBIX, pactenuid. CITU I, COVID-19, conmanpHbie 1 METUITMHCKUE TIPOOIEMBI.



Hemoncmpayuu:
[Toptpetsr: H.K. Konsuos, /.. UBaHOBCKuUi.

Taéauywt u cxemwr: "buocuntes 6enka, "I'enernueckuii koa", "Bupycs", "bakrepuodaru".
Ilpakmuueckasa pavoma: "Co3nanue MoJenu BUpyca'.
8. ZKu3HeHHBI UK KJIETKH.

Knerounsiii nuki, ero nepuozs! u perynsnus. Uatepgaza u muto3. OcoOEHHOCTH MTPOIECCOB,
nporekaomux B uHTepdasze. I[loaroroBka KIETKM K  JelCHHIO. [IpecHHTeTHUECKU
(MOCTMUTOTUYECKUI), CHUHTETHYECKUH W TOCTCHUHTETHYECKHH (MIPEMUTOTUYECKHUH) IEepUObI
uHtepdaspl. Marpuunsiii  cunte3 JHK - pernukanus. [punuounsr  perumkanuu  JIHK:
KOMIUIEMEHTApHOCTh,  IIOJYKOHCEPBAaTHBHBIA  CHUHTE3,  aAHTUIAPAJLICIBHOCTh.  MexaHusM
permukanuu JITHK. Xpomocomer. Ctpoenune xpomocom. Temomepsl u Tenomepasa. XpOMOCOMHBIN
Ha0Op KIETKH - KapuoTuil. JIMIUIOMAHBIM M ramiougHbli Habopel XpomocoM. ['omosoruunsie
xpomocoMsl. [TonoBbie xpomocomsl. [lenenue kinetku - MuTo3. CTaguu MUTO3a U IPOUCXOASILNE B
HuX npouecchl. Tunbsl muro3a. KaprnokmHe3 M HUTOKMHE3. buosornyeckoe 3Ha4eHHE MMTO3A.
Perymsanuss mMuTOTHYECKOTO NHMKIA KIETKH. [Iporpammmupyemasi kieroyHas THOenb - amornTos.
Knerounoe s1po, XpoMOCOMBI, GyHKIIMOHATIbHASI TEHOMUKA.

Taoauywst u cxemor: "Kuznennsiii uki kiuetku", "Mutosz", "Crpoenue xpomocom", "Permukamms
JIHK".

Oobopyoosanue: cCBETOBOW MUKPOCKOII, MUKpoOIpenaparsl: "MHUTO3 B KJIETKaX KOpeIIKa Jyka'.

Jlabopamopuwvie pabomoi:
1. "U3y4yeHue XxpoMOCOM Ha TOTOBBIX MUKpOTpenaparax .
2. "HabnroneHune MUTO3a B KJIETKaX KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpoIpenaparax)".

9. Ctpoenue u (pyHKIMHU OPraHU3MOB.

buonornueckoe pasHooOpasue OpraHU3MOB. OZAHOKIIETOUHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOEHUS M JKU3HEAEATENBHOCTU OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHBbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUe
npotuctsl. KosjoHnanbHble oOpraHu3Mbl. B3anMOCBsA3b 4YacTell MHOTOKJIETOYHOTO OpraHu3Mma.
TkaHu, opranbsl U cucteMbl opraHoB. OpranusMm kak enuHoe nenoe. ['omeocras. TkaHu pacteHHil.
Tumbl  pacTUTENBHBIX TKaHeH: oOpa3oBaTenbHas, IOKPOBHAs, MPOBOSAMIAs, OCHOBHA,
MexaHnyeckas. OcoOeHHOCTU CTpoeHus, GYHKIMI U paclooKeHUsI TKaHeH B OpraHax pacTeHHH.
TKaHU JKMBOTHBIX M 4YENOBEKA. THUIBI >KMBOTHBIX TKAHEW: SMUTEIMAIbHAS, COCIUHUTENIbHAS,
MblllIeyHass, HepBHasi. OCOOEHHOCTH CTpOEHHMs, (PYHKIMHA M pacloJIOKEHUs TKaHeW B opraHax
JKUBOTHBIX U 4enoBeka. Opranbl. BereratuBHble M reéHEpaTHBHbBIE OpraHbl pacTeHHil. OpraHbl U
CHUCTEMBI OPraHOB >XKMBOTHBIX M 4enoBeka. DyHKIMM OpPraHoB M cuUCTeM opraHoB. Omopa Tena
opranu3moB. Kapkac pactenmii. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX YKHUBOTHBIX.
HapyxHbIil 1 BHyTpeHHUH cKeneT. CTpOEHUE U TUIIBI COEAMHEHUS KOCTe!. [[BUyKeHne OpraHnu3MOB.
JIBI>KeHNe OJHOKJIETOUHBIX OpPraHU3MOB: aMeOOWIHOE, JKI'YTHMKOBOE, pEeCHHYHoe. JIBmxkeHue
MHOTOKJIETOYHBIX PAaCTEHUW: TPONW3Mbl U HACTHM. J[BUKEHHUE MHOTOKJIETOYHBIX >XMUBOTHBIX H
YeJloBeKa: MbllleyHas cucreMa. Peduiekc. CkeneTHble MBIl U UX padota. [IuTanue opraHu3MoB.
[Tornomenne BOAbI, yIIIEKUCIIOTO Ta3a U MUHEPAIBHBIX BEIECTB PACTCHUAMH. [IuTanune )KMBOTHBIX.
BHyTpumnonoctHoe M BHYTPUKIETOYHOE MHIIeBapeHHE. IIuTaHMe NO3BOHOYHBIX KMBOTHBIX.
Otpenel nuIIEeBapUTENBHOrO Tpakrta. [InmesBapurenbHble sxenesbl. lInmmeBaputenbHas cucTema
yenoBeka. JlpixaHue opranu3moB. JlpixaHuwe pactenmii. Jlpixanue XWBOTHBIX. Juddysus razos
yepe3 NOBEpXHOCTh KiIeTkH. KoxkHoe npixaHue. JlpixaTenbHas moBepXHOCTh. JKabepHoe U jerouHoe
JpIxaHue. JIpIXxaHue MO3BOHOYHBIX )KMBOTHBIX U Y€JIOBEKa. DBOIIOIMOHHOE YCI0)KHEHUE CTPOCHUS
JIETKMX T03BOHOYHBIX >KMBOTHBIX. /JIpIXaTelbHas cucTeMa dYenoBeKa. MeXaHW3M BEHTUIISILMH
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JEeTKUX y NTUL M MIeKonuTaromux. Perymsanus neixanus. JlpixaresnbHble 00beMbl. TpaHCIOPT
BELIECTB Yy OpraHU3MOB. TpaHCIOpPTHBIE CUCTEMBI pacTeHUU. TpaHCHIOPT BELIECTB Yy KUBOTHBIX.
KpoBeHnocHas cucrema u ee opransl. KpoBeHOCHast CUCTEMA IIO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA.
Cepaue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpaiiieHus. DBOTIONMOHHBIE YCIOXKHEHUS
CTPOEHHUSI KPOBEHOCHOM CHCTEMbl IO3BOHOYHBIX >KMBOTHBIX. Pabora cepauma u ee perymsuus.
Boigenenue y opranusmoB. Beinenenue y pacteHuil. Beinenenue y kxuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Opraunsl BeiaeneHus. Ouibrpanus, cekpeuus U o0paTHOE BCAChbIBAHUE KaK MEXaHU3MbI
paboThl opraHoB BblaeneHus. CBA3b MOJOCTU TeJla C KPOBEHOCHOM M BBIJCIUTEIBHON CUCTEMAMHU.
Bbienenue y mo3BOHOUHBIX KUBOTHBIX U yesoBeka. Ilouku. CtpoeHune M (QyHKIMOHHUpPOBaHHE
HegpoHa. OOpa3oBaHME MOYM Yy 4YEJIOBEKA. 3allMTa y OpraHU3MOB. 3alllUTa y OJHOKJIETOYHBIX
opranu3MoB. Criopbl OakTepuil W IMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHU.
Kyrtukyna. CpencrBa nacCUBHON M XUMHUYECKOH 3alliUThl. DUTOHIUBI. 3alIMTa Y MHOTOKJIETOYHBIX
KHUBOTHBIX. [IOKPOBBI M MX NMPOW3BOAHBIC. 3alIuTa OpraHu3dmMa ot Oone3Heil. IMMyHHas cuctema
yernoBeka. KileTouHbli M ryMopasibHbIi HMMyHUTET. BpoxneHHbI W NpHOOpETEeHHBIN
cnenuduyecknii MMMyHHTET. Teopus KiIoHaTbHO-cenekTuBHOro mmmynurera (I1. Dpmux, @.M.
bepuer, C. Tonerasa). BocnanuTenbHble 0TBEThl OPraHu3MOB. Posib BpOXK/I€HHOTO UMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00seBaHui. Pa3ipa)kxuMocTh U perynauus y opranusmMoB. PaznpaxuMocTtsb
Yy OJHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. PaszapaxumocTs u perynsuus y pacTeHuid. PocToBble
BEIIEeCTBA M UX 3HaueHWe. HepBHas cuctema m peduiekTopHasi peryisnus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIIOLMOHHOE YCIIO)KHEHHE CTPOEHUS HEPBHOM CHCTEMBI Y KUBOTHBIX.
OTaernsl TOJIOBHOTO MO3Ta TIO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexropHas ayra. besycinoBHbie
U ycJIOBHbIE peduieKchl. I'yMopanbHas peryisiiuus U SHAOKPUHHAS CUCTEMA KMBOTHBIX U YEJIOBEKA.
JKene3bl SHIOKPUHHOW CHCTEMBI U MX TOPMOHBI. JlelicTBHME TOPMOHOB. B3auMOCBSA3b HEPBHOU U
SH/I0KPUHHOMN cucteM. ['unoranamo-runodusapHas cuctema.

Hemoncmpayuu:
IToptper: N.II. I1aBnos.

Taoauywsr u cxemwr: "OnHoOKIIETOUHBIE Bogopocan", "MHoroknerounsle Bogopociun', "bakrepun",
"ITpocreiimue”, "Opransl IBETKOBBIX pacTeHui", "CucTeMbl OpraHoB MO3BOHOYHBIX KUBOTHBIX',
"BuyTtpeHHee crpoeHune HacekoMblx", "Tkanm pactenuit”, "KopueBsle cucremsl’, "CrtpoeHue
crebns", "Crpoenne nucrtoBod TutacTuHKU", "Tkanm >kuBoTHBIX", "Ckemer denoBeka',
"IlnmeBapurtensHas cuctema', "KpoBeHocHas cucrema", "JlpixarenbHass cucrtema'", "HepBHas
cucrema", "Koxa", "Mprmeunas cucrema", "BeiienurensHas cucrema', "DHIOKpUHHAA cucTema',
"Ctpoenue wmpimnbl", "Ummynuter", "Kumeunononoctuelie", "Cxema mnuTaHUsA pacTeHH",
"KpoBeHOCHBIE cHCTEMBI ITO3BOHOYHBIX KMBOTHBIX', "CTpoeHne ruapsel”, "CTpoeHHE IIaHapuu',
"BuyTtpenHee crpoeHue aoxaeBoro uepss', "HepBhas cuctema pwi0", "HepBHas cucrema
narymkn', "HepBHas cucrema npecMmbikaromumxcsa'', "Heperas cuctema ntun”, "HepBHasa cucrema
miekonuratonmx", "HepsHas cucrema yenoseka', "Pediexc".

Oobopyoosanue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApaThl OJHOKIETOYHBIX  OPraHU3MOB,
MHUKpOIIpenaparsl TKaHEeW, PaKOBUHBI MOJIIIOCKOB, KOJIJIEKIIMH HACEKOMBIX, HTJIOKOXXHX, KHBBIC
DK3EMILISPhl KOMHATHBIX PAacTeHUH, repOapuul pacTeHHWd pa3HBIX OTMEJOB, BIAXKHBIE Mpernaparhbl
KUBOTHBIX, CKEJIETHl IMO3BOHOYHBIX, KOJUICKIIMH OECTIO3BOHOYHBIX XKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue Ui IEMOHCTPAIIMU TTOYBEHHOTO M BO3AYIIHOTO MHUTAHUS PACTCHUMU, PACIICIUICHUS
KpaxMmaia u OelKOB IMoj JeicTBUeM (EepMEHTOB, 00OpYJIOBaHUE I JIEMOHCTPAIIMU OIBITOB TIO
U3MEPEHUIO KU3HEHHOW €MKOCTH JIETKMX, MEXaHHU3Ma JbIXaTeNbHBIX JBUKEHUN, MOJENIN
TOJIOBHOT'O MO3Ta Pa3jNyYHbIX KUBOTHBIX.

Jlabopamopnuvie pabomot:

1. "U3y4yenue Tkanel pacteHui".

2.JlaGopartopHnast pabota "M3yueHue TKaHeH )KUBOTHBIX "
3.JIaboparopHas pabota "M3yueHne opraHoB IBETKOBOTO PACTeHUA".



10. Pa3mMHokeHUE M pa3BUTHE OPTAaHU3MOB.

@DopMBI pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKIFOUYash BEreTaTUBHOE) M MOJOBOE. Buibl
Oecrionoro pasMHOXKEHHUS: IMOYKOBAHHE, CHOPYISLUsA, (parMeHTtanus, kioHuposanue. llomoBoe
pa3mHoxkeHue. [lonoBeie kneTku, wim ramersl. Meio3. Craguu meiio3a. [loBegenue xpomocom B
Mmenose. KpoccuHrosep. bruosorndyeckuii CMbIC MeM03a U IIOJIOBOTO mpouecca. Meno3 u ero Mecto
B JKM3HEHHOM LMKJIe opraHu3MoB. lIpenzaponeimeBoe pasButue. ['ameTroreHes y »XUBOTHBIX.
[TonoBeie >xene3bl. OOpa3zoBaHME M PpaA3BUTHE TOJOBBIX KJIeTOK. CriepMaToreHe3 M OOTEHE3.
Crpoenue nosioBbIX KieTok. ONaoJoTBOpEeHHE U SYMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrIOCOOBI
OILIO/IOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes. MHauBuayanbHOe pa3sBUTHE OPraHU3MOB
(oHTOreHe3). OMOpuUoOIOrus - HayKa O pa3BUTHUM OpraHu3MoB. Ctaguu 3MOpHOTeHe3a >KUBOTHBIX
(ma mpumepe ssrymku). [pobnenme. Tumel  gpobnenus. OcoOeHHOCTH — ApOOIEHUS
MJIEKOIIMTAIOIMUX. 3apOJbIlIeBble JUCTKU (racTpyisauus). 3akjajka OpraHOB M TKaHEW wu3
3apOJBIIIEBHIX JIMCTKOB. B3anMHOE BIHMsIHHE YacTell pa3BUBAIOMICTOCS 3apo/biiia (SIMOpHOHATBHAS
MHAYKIM). 3aKiIa/lKa [IaHa CTPOEHUs! )KUBOTHOT'O KaK pe3y/bTaT HepapXHUUeCKUX B3auMOJIeHCTBUI
reHoB. Biusiaue Ha SMOpHOHATIBPHOE Pa3BUTHE PA3INYHBIX (DAKTOPOB OKpYKaromiel cpeabl. Poct u
pa3BuTHE XUBOTHBIX. [locTamMOpronansHblil nepuosn. Ilpsmoe u Henpsimoe pa3ButHe. Pa3Butue c
MeTaMop(o30M y OECIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHonorndyeckoe 3Ha4YeHHE
IPSIMOIO M HENpPSIMOIO Pa3BUTHsI, MX PacHpOCTpPaHEHHE B INpupozae. THUIBl pocTa >KUBOTHBIX.
@DaKTOpHl PETYJSIMKA POCTa XUBOTHBIX M 4enoBeka. CTaguy MOCTIMOPUOHAIBHOTO PAa3BUTHSA Y
KUBOTHBIX U yenoBeka. Ileproasl oHTOreHesa yenoeka. CTapeHue U CMEpTh Kak OMOJIOTHYECKHE
nporeccel. Pa3sMHOXKEeHHE U pa3BuTHE pacTeHHi. ['ameroduT m cnopodur. Meiio3 B KU3HEHHOM
mukie pacteHuid. OOpa3zoBaHue crmop B Ipouecce Meio3a. [‘ameroreHes y pacTeHMH.
On100TBOPEHNE U PA3BUTHE PACTUTENIBHBIX OpPraHU3MOB. /[BOIIHOE OIJI01I0TBOPEHHUE Y IIBETKOBBIX
pactrenuii. OGpa3oBaHNe U pa3BUTHE CEMEHHU. MeXaHU3Mbl PEryisliid OHTOI€He3a Yy PACTeHUH U
KUBOTHBIX.

Hemoncmpayuu:
[Toptpetsr: C.I'. HaBamun, X. [lIneman.

Tabauyst u cxemwvr: "BereraruBHoe pasmHoxkeHue", "Tumbl Oecronoro pa3sMHOXKEHUs'",
"Pazmuoxxenune xmamugomonasnsl”, "PazmuHoxenue sBriensl”, "PazmHoxxenue ruapel”, "Meiio3",
"Xpomocomsel", "T"ametorenes", "Crpoenue siinekneTku u cnepmarozouaa’, "OCHOBHbBIE CTaauu
onrorenesa", "[Ipsimoe u Henpsimoe pasButue", "Pa3Butne maiickoro xyka", "PazButue capanuu",
"PazBuTtre narymku', "/[BoilHOE OIIONOTBOpEHHE y LBETKOBBIX pacTeHuil", "CTpoeHne cemsiH
OJIHOJIOJIBHBIX M JIBYJOJIBHBIX pacTeHuit", "YKu3HeHHbIN ITUKI MOpckoi kamycThl", "JKu3HEHHBIH
nuki mxa", "JKuzHeHHslid nuki nanopotuuka”, "YKu3HEeHHBIM UK COCHBI'.

Oobopyooeanue: CBETOBO MUKPOCKOI, MUKPOITPENAPATHI SIUIEKIECTOK U CIEPMATO30MI0B, MOJIETH
"[{ukn pa3BUTHUSA JATYIIKA'".

Jlabopamopuwie padomuwi:
1."N3ydenue cTpoeHHs MOJOBBIX KJIETOK Ha FOTOBBIX MHKpoOIpenaparax".
2. "CtpoeHue OpraHoB pa3MHOKEHHSI BBICIINX PACTEHHN .

Ilpakmuueckaa padoma:. "BbliABleHHE TPU3HAKOB CXOJCTBA 3apOJIbIIIEH TMO3BOHOYHBIX
JKUBOTHBIX .

11. 'eHeTHKA - HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.

HcTopus CTaHOBJIEHUS U PAa3BUTHUA T'€HETHKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oTedecTBEHHBIX Y4eHBIX B pa3BuTuu renetuku. Paborsr H.K. Konbmosa, H.U.
BasunoBa, A.H. benozepckoro, I'.JI. Kapmeuenko, HO.A. ®umunuenko, H.B. Tumodeena-
PecoBckoro. OCHOBHbIE T€HETUYECKME IOHSATHS M CHMBOJBL. ['OMOJIOTMUHBIE XPOMOCOMBI,
aJuleNIbHBIE TE€HBbl, AJIbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIA M PELECCUBHBIM IPHU3HAK,
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FOMO3HUI0Ta, TeTepO3Urora, 4ucTas JIMHUS, TMOpUIbl, FeHOTHI, (eHOoTHN. OCHOBHBIE METO[bI
TeHETUKU: THOPUAOIOTUIECKHUMA, ITUTOIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKHI.

Hemoncmpayuu:
[Toptpetst: I'. Menaens, I'. ne @pus, T. Mopran, H.K. Konsiios, H.. Basuios, A.H.
benosepckuii, I'.J[. Kapneuenko, F0.A. @wmmuenko, H.B. Tumodees-PecoBckuii.

Taonuust u cxemot: "Metonibl reHEeTUKHU", "CXEMBI CKpelIMBaHu".
Jlabopamopuasa paboma: "Jlpozoduna kak 00bEKT FTeHETUYECKUX UCCIICTOBaHMM".
12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH.

Monorubpunnoe ckpemupanue. IlepBelii 3aKkoH MeHzaens - 3aKOH €AMHOO00paszus ruOpUI0oB
neporo nokosieHus. IIpaBuno nomunupoBanus. Bropoit 3akoH Menzaens - 3aKOH paclIerIeHUs
pU3HaKoB. [{uTomornueckue OCHOBBI MOHOTHOPUIHOIO CKpeIiuBaHus. ['UmoTe3a YUCTOTHl ramer.
AHanusupytoliee ckpemirBaHue. [IpoMexyTouHblil XapakTep HaciieoBaHUs. Pacuierenue
IPU3HAKOB [IPU HENOJIHOM JIOMHHUpOBaHUM. Jurnbpuanoe ckpemmbanue. Tperuit 3akoH Menaens
- 3aKOH HE3aBHUCHMOTO HACJIEJOBaHUS TPU3HAKOB. L{UTOJIOrHMYECKHE OCHOBBI JUTHOPUIHOTO
ckpemuBanusd. CueruieHHoe HacienoBaHue mnpusHakoB. PaGotel T. Moprana. CueruieHHoe
HAaCcJIeJ0BAHME T'€HOB, HAapyLICHUE CLEIUICHWS MEXKJIy TIe€HaMH. XpOMOCOMHas Teopus
HaCJIEACTBEHHOCTU. ['eHeTHKa nosna. XpoOMOCOMHBI MEXaHU3M OINpEAeNeHUs Iona. AyToCOMbI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN 1oJl. ['eHeTnyeckas CTpykTypa OJIOBBIX
xpomocoM. HacnenoBanue Npu3HAKOB, CLEIJICHHBIX C MOJOM. ['€HOTHII Kak LEJIOCTHAsI CUCTEMA.
[IneroTponusi - MHOKECTBEHHOE JCHCTBHE I'eHAa. MHOXKECTBEHHBI ayienu3M. B3aummopnerncreue
HeaJlIeNbHbIX TeHOB. KommemeHtapHocTh. Omnucrasd. Ilomumepus. I'eHeTmdeckuii KOHTpPOJIb
Pa3BUTHS PaCTEHUH, )KUBOTHBIX M YEJIOBEKA, a TaKKe (PU3MOJIOTMUYECKHUX IPOLECCOB, OBEIECHUS U
KOTHUTHBHBIX (pyHKIMHA. ['eHeTHueckue MexaHu3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3auMOJeHCTBUSA
"X035iMH - mapasuT" U "X034uH - MUKpoOMOM". ['eHeTHueckne acmeKThl KOHTPOJIS M M3MEHEHMsS
HacJIeICTBEHHON MH(OPMAIUH B MOKOJIEHUAX KJIETOK U OPTaHU3MOB.

Hemoncmpayuu:
IToptpetsr: I'. Mennens, T. Mopras.

Taonuyvr u cxemwr: "llepBelii u BrOpol 3akoHbl Mengena", "Tperuit 3akoH Mengens",
"AHanusupytoee ckpemuBanue”, "Henonnoe nomunupoBanue", "ClemieHHOe HacileqoBaHUE
npusHakoB y apo3o¢uisl”, "I'eneruxa nona", "Kapuotun yenoseka", "Kapuotun apozoduist",
"Kapuorun ntuuel", "MHo)xecTBeHHbIN ayuienu3M', "B3aumoaeiictBue reHoB".

Obopyoosanue: Mosienb ISl IEMOHCTPAIIMU 3aKOHOB €IMHOO0pa3usi THOPUIOB EPBOTr0 MOKOJIEHUS
U pacLIeIUIeHUs MPU3HAKOB, MOJENb JJs JAEMOHCTPAllMM 3aKOHA HE3aBUCHUMOIO HAaCJeIOBAHUSA
IPU3HAKOB, MOJENb JUIsl JEMOHCTPALlMM CLEMJIEHHOIO HAcJIeIOBAaHUS IPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpotpenapart: "Jpo3zodmua".

Ilpakmuueckue padomui:
1. "U3yuenue pe3ynbTaToB MOHOIHOPUHOTO CKPEIIUBAHUS Y IPO30(pUIIbI".
2. "llpaktnyeckas padora "M3ydeHue pe3yabTaToB IUTHOPHIHOTO CKPEUIMBAHUS y AP030(uis'".

13. 3axoHOMEPHOCTH U3MEHYHUBOCTH.

B3aumogeiictBue reHotuna W cpeasl npu  GopMupoBaHUU (peHoTHma. VI3MEHYHMBOCTH
npusHakoB.  KadecTBEHHbIE M KOJMYECTBEHHbIE  MNPU3HAKM. Buapl  M3MEHYMBOCTH:
HEHAClIeJICTBEHHAasl M HacieAcTBeHHas. MoaudukanonHas HW3MEHYUBOCTh. Ponb cpensl B
dopmupoBaHUN MOIUGPUKAIIMOHHONW M3MeHUYnBOcTH. Hopma peakiuu mnpusHaka. BapuaroHHBIH
psan u BapumarnuonHas kpuBas (B. Horanncen). CpoiicTBa MoIu(UKaIMOHHON H3MEHUYHWBOCTH.
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I'eHoTHIIMUeckass  W3MEHUYMBOCTH.  CBONMCTBA  T'C€HOTHIIMYSCKOM  M3MEHUMBOCTH.  Buupl
TeHOTUITMYECKOW U3MEHYMBOCTH: KOMOMHATHUBHASA, MyTalmoHHass. KoMOMHATHBHAS U3MEHYHUBOCTD.
Meiio3 ¥ MOJOBOM TpOILECC - OCHOBA KOMOMHATHBHON HM3MEHYMBOCTH. Poib KOMOMHATHBHOM
M3MEHUYUBOCTH B CO3JJaHMH T€HETHYECKOTO pa3HOOOpa3us B Mpeneiax OJHOro BUAa. MyTallmoHHAS
W3MEHYMBOCTh. BHIbI MyTanmii: TEHHBIC, XPOMOCOMHBIC, TeHOMHbIe. CIOHTaHHBIE W
WHIYLIUPOBAHHbIE MYyTallMU. SlaepHble W IUTOIUIa3MaTudyeckue MyTanuu. CoMarthyeckue u
MOJIOBBIE MyTaluu. [IpuarHBI BOSHUKHOBEHHUS MyTanui. MyTareHsl ¥ UX BIMSHUE HAa OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOI'O Mpolecca. 3aKOH TOMOJIOTMYECKUX PSJAOB B HACJIEICTBEHHOM
n3meHunBoctH (H.W. BaBunos). BHesiepHas ©3MEHYMBOCTh M HACJIEICTBEHHOCTbD.

Hemoncmpayuu:
[Toptpetsi: I'. ne @pus, B. Moranncen, H.. BaBumnos.

Tabnuuyst u  cxemvr: "Bunbel  w3MeHumBoctH', "MoaudukanmuoHHas ~ W3MEHYHBOCTSH',
"KomOunatuBHass usMmeHunBocTh", "Metio3", "OmiogorBopenue”, "I'eHeTHueckue 3a00JIeBaHUS
yenoBeka", "Buapl Myranmii".

Obopyoosanue: xvBble U TepOapHbIe HK3EMIUIIPHl KOMHATHBIX PAacTeHUM, pUCYHKH (hoTorpadun)
JKUBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

Jlabopamopnas paboma: "ViccnenoBanue 3aKOHOMEPHOCTEH MOTU(MUKAIMOHHOW W3MEHYHBOCTH.
[TocTpoeHne BaprallMOHHOTO psifia U BapuallMOHHOW KpUBOi".

Ilpakmuueckan paboma: "Mytauuu y 1po30(duiisl (Ha roTOBBIX MUKpoOIIpenaparax)".

14. I'eneTuka 4ejioBeKaA.

Kapuotun demoBeka. MexayHapogHasi TporpamMma HCCIEIOBAaHUS T€HOMa 4YeJIOBEKa.
MeToapl M3yYeHUsS TEHETUKH 4YelIOBEKa: T'eHEaTOTHYeCKHil, OJM3HEIOBbIM, UTOTEHETHUYECKUN,
MOMYJISIIUOHHO-CTATUCTUYECKUN,  MOJEKYJIsSIpHO-TeHeTH4YeCKuil. COBpPEMEHHOE  Ompe/eeHue
TE€HOTHIA: MMOJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIMPOBAHUE, B TOM 4ucie ¢ nomoubto [I1P-
ananm3a. HacnencrBenHsie 3a0oeBaHus 4enoBeka. ['eHHbIE U XpOMOCOMHBIE OOJIE3HHM YeJIOBEKa.
bone3nn ¢ HaciaeACTBEHHON NPEeApacloNOKEHHOCThIO. 3HAYEHUE MEIULMHCKOM TEHETHKU B
MPEAOTBPAIIEHUH U JICYCHUU TEHETUYECKHX 3a00JIeBaHUN deloBeKa. MeTuKOo-TeHETHYECKOe
KOHCynbTHpOoBaHHe. CTBOJOBBIE KieTKU. lloHsTHE "reHernueckoro rpysa’. DTHUECKUE aCMEKThI
MCCJIEIOBaHMI B 00JACTH PEIaKTHPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK. | eHeTnueckue GpakTopbl
MOBBIIICHHOW UYYBCTBUTEJIBHOCTH 4YeNOBeKa K (DU3MYECKOMY M XHUMHUYECKOMY 3arpsi3HEHHUIO
OKpY’Karomien cpepl. ['eHeTndeckas mpeapacioaoKeHHOCTh YeJIOBEeKa K TTATOJIOTHSIM.

Taonuust u cxemot: "Kapuorun yenoseka", "MeToapl H3y4eHU T€HETUKH YeJI0BEKa',
"T'eHeTHUecKre 3a00IeBaHUs YeIOBeKa' .
Ilpakmuueckan padoma: "CoCTaBICHUE U aHAIIN3 POJIOCIOBHOM".

15. Cesekuusi OpraHu3MoB.

JoMecTukanusi W CeleKIusa. 3apoKICHUE CEeNeKIMW W JoMecThukanuu. Ydenue H.HA.
BasunoBa o LleHTpax mpoucxoxaeHus U MHOrooOpasus KyJlbTYPHBIX pacTeHuid. Ponb cenexkuuu B
CO3JJaHUU COPTOB PACTEHUH M MOPOJ KUBOTHBIX. COpT, MOpoAa, MITAMM. 3aKOH TOMOJIOTHYECKUX
pAloB B HaciencTBeHHOW uaMmeHuumBocth H.M. BaBwioBa, ero 3HadueHue s CEJIIEKIIMOHHOU
paboTbl. MeTo/bl CeNeKIMOHHON paboThl. VICKycCTBEHHBIH OTOOP: MAaCCOBBIM M MHAWBUYAIbHBIMH.
Otanbl KOMOWHAIIMOHHOM cellekiuu. McmblTanue mnpousBoAMTENed MO moToMcTBY. OTOOp O
TEHOTHUITY C MOMOIIBIO OIEHKH (PEHOTHIA MOTOMCTBA M OTOOP MO T€HOTHUITY C MOMOIIBI0 aHAN3a
JHK. MHckyccTBeHHBIM MyTareHe3 KaK METOJl CEJCKIIMOHHOW paboThl. PammanvoHHBIH U
XUMHUYECKH MyTareHe3 Kak MCTOYHMK MYyTaluid y KyJIbTYpHBIX (OpM  OpraHHU3MOB.
Hcnonp30BaHMEe TEHOMHOTO PEIAKTHPOBAHUS U METOA0B pekoMOMHaHTHBIX JIHK nnst momyuenus
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UCXOJHOro Matepuana ais cenekuuu. [lomydyenue nmonurionoB. BuyTpusumoBas rubpuansamms.
brnu3koponcTBeHHOE CKpelMBaHWe, WM HWHOpuAMHT. HepoacTBeHHOE CKpeluBaHUe, WIH
ayropunuur. ['etrepo3uc u ero npuuuHsl. Vcnonp3oBanue rereposuca B cenekuuu. OtaaneHHas
rubpuam3amus. [Ipeogonenue Oecruionus MEXBHAOBBIX THOPHUIOB. JIOCTHIKCHHS CEJICKIINH
pacTeHul u KUBOTHBIX. COXpaHEHUE U U3YUEHUE TeHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUIN U
WX TUKHAX POJWYEH JIJIS CO3/IaHUsI HOBBIX COPTOB M TMOPUIOB CEITBCKOXO3SHCTBEHHBIX KYIBTYP.

Hemoncmpayuu:
[Toptpetsi: H.W. BaBunos, U.B. Muuypun, I'./[. Kapneuenxko, ILI1. JIykbsinenko, b.JI. Acraypos,
H. bopnoyr, JI.K. benses.

Taonuyvt u cxemoi: "LIeHTPBHI IPOUCXOXKICHUS U MHOTO00pa3us KyJIbTYPHBIX pacTeHHi", "3aKkoH
TOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHON m3MeHuuBOCTH', "Metoabl cenekiuu", "OTaaneHHas
ruOpumu3anus’, "MyrareHes".

Jlabopamopnusie pabomot:
1. "U3y4yeHue copToB KyJIbTYPHBIX PACTEHUIN U MOPOJ] IOMAILIHUX KUBOTHBIX .
2. "N3yueHne METO/I0B CENEeKIUN pacTeHH".

Ilpakmuueckan paboma: "llpuBrBKa pacTeHUI".

Ikekypcua:. "OCHOBHbIE METOJIbl U JIOCTM)KEHUS CEJIEKIIMM pPAcTeHUHM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YYacCTOK, B TEIUTHYHOE
XO03HCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA MIIM HAYIHOTO IIEHTpa)".

16. BuoTexHo0rus ¥ CHHTETHYECKAS OMOJIOTHS.

OOBeKThl, HCIONB3yeMble B OHOTEXHOJOTMH, - KJIETOYHBIE M TKAaHEBbIE KYJIBTYpBI,
MHUKPOOPTaHU3MBl, MX XapakTepUCTUKA. TpagulMoHHAas OMOTEXHOJOIHsA: XJeOomeueHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIHE. Mukpobuonorudyeckuit cunre3. OOBEKTHI
MHUKPOOHOJIIOTHYEeCKUX TexHOonorui. [IponsBoacTBo Oenka, aMMHOKUCIOT U BUTaMUHOB. Co3liaHue
TEXHOJIOTMM M MHCTPYMEHTOB LEJIECHANPABICHHOIO HW3MEHEHUsS U KOHCTPYHPOBAHUS I'€HOMOB C
LIEJIBIO TOJyYEHUsT OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPXKAIIUX HE BCTPEYAOLIUECS B IPUPOAC
OouocunTeTHueckue nmytu. Kinerounas nxxxenepus. MeToibl KyJabTyphl KJIIETOK U TKaHEW pacTeHU 1
KUBOTHBIX. KpuoOGanku. Comartuueckas ruOpUau3alMss M COMATUYECKMH SMOpHOTrEeHE3.
Hcnonp3oBaHWe TamiouioB B  CEJIEKUMM pacTeHUul. VCKYCCTBEHHOE  OIUJIOJOTBOPEHHE.
PexoHCTpyKIMS SAMLEKIETOK U KIOHUPOBAHUE KUBOTHBIX. METOX TpaHCIIaHTAlUU SAEp KIIETOK.
XpoOMOCOMHAasi W TeHHas WH)XeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M KOHCTPYMPOBAHHE
pexoMmOuHanTHBIX JIHK. JlocTikeHUS M NEpCHEeKTHUBB XPOMOCOMHOM M TE€HHOH HHXEHEPHH.
OKOJIOTUYECKHE W 3TUYECKUE MpoOjIeMbl N'eHHOM HWHXEHEepUuu. MeauIUHCKHE OMOTEXHOJIOTHH.
[Toctrenomuass  uudpoBas  memuimua.  [II[P-muarHoctuka.  MeTtaOomoMHBIH — aHAIU3,
TE€HOLICHTPUYECKUI aHANW3 IMPOTEOMA 4YeJIOBEKa I OLICHKH COCTOSIHHUS €ro  3JI0pOBBS.
Hcnonb30BaHue CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-0nouHxeHepus i pa3padoTKu
(byHIaMEHTAJIbHBIX ~OCHOB MEIMIIMHCKUX TEXHOJIOTUH, CO3JaHMsl KOMIUIEKCHBIX TKaHei
COYETaHUEM TEXHOJIOTUH TpexMepHOro OMONMpPUHTHHTA W ckaddoiauHra s pemeHus 3agad
nepcoHaAIN3UpoBaHHOW MenuuuHbl.  Co3JaHuMe BEKTOPHBIX BakKLUMH C IeNbl0  o0ecredyeHus
KOMOWHUPOBaHHOM 3amuThl 0T Bo3Oyauteneit OPBU, ycraHOBiIeHHE MOJEKYISIPHBIX MEXaHU3MOB
¢yuknumonupoBanust PHK-copepxamux BupycoB, BBI3BIBAIOLIMX OCO0O OMacHble 3a00seBaHUS
YeJIOBEKA U JKUBOTHBIX.

Taonuuvt u cxemor: "VIconb30BaHHE MHUKPOOPTaHU3MOB B IPOMBIILUICHHOM MPOU3BOACTBE",
"Knerounas unxxenepus", "['eHHas nHxenepus'.

Jlabopamopnasn paboma: "3yuenue 00beKTOB OMOTEXHOIOTHH".

Ilpakmuueckan paboma: "llonydeHre MOJIOYHOKHUCIBIX IPOAYKTOB".
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Dkckypcusa: "buorexHoNmorus - BaKHEWIIAas MPOU3BOJIUTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOACTBO)".

BunoJgorus. 11 xkiaacce

1. 3apo:kaeHue U pa3BUTHE IBOJIOIMOHHBIX MPeJCTABJIECHUI B OHOJIOTHH.

OpomonronHas teopus Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHMS JapBUHU3MA. JKW3Hb U
HayuHas festeiabHocTh Y. [lapBunHa. [[Brkyiiue cuisl sBomonuu BuaoB 1o Y. {apBuny (Bbicokas
MHTCHCUBHOCTh Pa3MHOXKEHHUS OpraHU3MOB, HACJEACTBEHHas W3MEHUMBOCTh, Oopbba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH M MCKYCCTBEHHBIH 0TOOp). OQopMiieHHEe CHHTETHYECKOW TEOpUU
ssomonnu (CTD). HeiitpanbHas Teopust sBoironuu. CoBpeMeHHas SBONIOIMOHHAS OHOIOTHS.
3HaueHUE IBOITIOIMOHHON TeopuH B ((OPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHPA.

Hemoncmpayuu:
[Toptpetsl: Apucrorens, K. JIlunneit, XK. Jlamapk, 3. Cent-Unep, XK. Kroswe, Y. JlapBun, C.C.
Yersepukos, U.1. HImansraysen, J. Xonneiin, [1.K. benses.

Tabauywst u cxemor: "Cucrema xuBoit npupossl (1o K. JIunuero)", "JlecTHua xuBbIx cymecTs (110
Jlamapky)", "Mexanusm (HoOpMHUpPOBaHHS MPHUCIIOCOONCHUIM Yy pacTeHUl W JKUBOTHBIX (TIO
Jlamapky)", "Kapra-cxema wMapuipyra nyremectBus Y. Jlapsuna", "Haxonku Y. [apsuna",
"®opmbl 60pbOBI 3a cymiectBoBanue", "[lopoasl romyGeit”, "MHoroo6pasue KyIbTypHBIX (Gopm
kanyctbl", "Ilopoasl pomamHux >kMBOTHBIX", "Cxema o0pa3oBaHus HOBBIX BHIOB (rmo Y.
HapBuny)", "Cxema COOTHOIICHHs [ABWXKYIIUX cui 23Bomouuu", "OCHOBHBIE TMOJIOKEHUS
CHHTETUYECKON TEOPUHU IBOTIOIUN".

2. MuKpo3BOIIOLNS U €¢ Pe3yabTAThI.

Ilomynsmuss Kak o2JIeMEHTapHas eauHuna dBoMONUH. COBpPEMEHHBIE METOABI OLEHKU
TeHETHYECKOT0 Pa3HOOOpa3Hs U CTPYKTYpbl momyisauuil. M3meHneHne reHodoHa MOMyNALUU Kak
AIIEMEHTapHOE 5BOJIOLMOHHOE SBJICHHME. 3aKOH TeHeThyeckoro paBHoBecus Jx. Xapau, B.
BaitnOepra. DnemeHTapHble (DaKTOpPhl (IBMKYIIHME CHJIBI) SBOJIOLMH. MyTalMOHHBIA Mpolecc.
Komb6unaruBHast usmMmeH4MBOCTh. Jlpelid reHoB - ciaydailHble HEHalpaBJIEHHbIE U3MEHEHMs 4acTOT
ayeneil B momynauusax. DpgexT ocHoBarens. Murpanuu. M3omsiuus nomynsuuii: reorpapuueckas
(mpocTpaHCcTBeHHast), Ouosornyeckas (pernpoaykTuBHas). EcTecTBeHHBIM 0TOOp - HaIpaBIISIOIINN
dakTop osBomorHu. DOpMBI  €CTECTBEHHOTO  OTOOpa:  ABIDKYLIMHM, CTaOMIU3UPYIOIIUH,
paspeiBatomuii (au3pyntuBHBINA). [lomoBoit oTOOp. BO3HMKHOBEHHME W HSBOJIONHS COIUATHHOTO
MOBEJICHUS >KUBOTHBIX. [IpHCIIOCOONIEHHOCTh OPraHU3MOB KakK pPe3yibTaT MHUKPOIBOJIIOIHH.
Bo3HukHOBeHHE mpucnocobieHuil y opranusmMoB. Apomopdo3bl W uauoamantanuu. llpumepsl
OpUCHocoOJIeHU y OpraHu3MoB: Mopgosiorndyeckue, (U3NOJOTHUECKUE, OHOXMMHYECKHE,
noBeseHYeckue. OTHOCUTENBHOCTh MPHUCIIOCOOJIEHHOCTH OpraHu3MoB. Buj, ero kpurepuu u
CTpyKTypa. Bupoobpa3oBaHue Kak pe3ysibTaT MHUKpO3BOJIONMU. V3omauus - kitoueBod (akrop
BusiooOpa3zoBanus. [lytm u cmocoObl BHI00Opa3oBaHus: aimonmarpuyeckoe (reorpaduyeckoe),
cuMIaTpuyeckoe  (dKOJOrmueckoe), "MrHoBeHHoe"  (MOJHUIUIONAM3AIMS,  THOPUIAM3AINS).
JIIUTenbHOCTh  SBOMIOIMOHHBIX —IpoleccoB. MexaHu3mbl  (popMHpOBaHUS  OMOJIOTHYECKOTO
pasHooOpa3usi. Poib 3BOMIONMOHHON OHONOrMKM B pa3paboTKe HAYYHBIX METOAOB COXPaHEHUS
O6unopa3zHooOpazus. MHKPOIBOMIOLMS M KOAIBOJIOLHMSA MMAapa3uTOB W HX X035ieB. MexaHu3Mbl
(dbopMUPOBaHUS YCTOMYHBOCTH K aHTUOMOTHKAM U CTIOCOOBI OOPHOBI C HEM.

Hemoncmpayuu:
IToptpetsi: C.C. YerBepukos, 3. Maiip.

Tabauyvt u cxemwi: "MyTtaunonHas usmMeHunBocTs", "[lonynaunonHas crpykrypa sujga”, "Cxema
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MposIBJICHUST 3aKkoHa Xapau-BaitnOepra", "JIBwkymme cwibl »Bomonuu”, "DKomorudeckas
U30JISUS TIOMYIISAUi ceBaHCKOU (openu", "['eorpadudeckas U30IAUS TUCTBEHHHUIIBI CHOUPCKON
Y JTUCTBEHHULIbI naypckoit", "[lonmynsaimoHHbIe BOJHBI YUCICHHOCTH XUITHUKOB M kepTB", "Cxema
JeiicTBUsl ecTecTBEHHOTO oTOopa", "dopmbel 6oprObI 3a cymectBoBanue", "WHmycTpuanbHbINH
MeJIaHu3M", "XuBple  mcKommaemeie', "[lokpoBUTEILCTBEHHAs ~ OKpacka  KMBOTHBIX',
"IIpenynpexnaromas okpacka >KkuBoTHbIX ", "®@usnonoruueckue aganrauun”, "[IpucnocodieHHOCTh
OpPraHu3MoOB M €€ OTHOocuTeNdbHOCTh", "Kputepunu Buaa", "Bunbi-nBoiiHuku", "CTpykTypa BUla B
npupone”, "CrocoOwsr BumooOpazoBanms', "['eorpaduueckoe BuA00OpazoOBaHUE TpPEX BUIOB
nauaeimei”, "Dkomormdyeckoe BumpooOpazoBanue BuAoB cuHuL", "[lomumiouasr pacteHmin",
"KanyctHo-peneunbrii rubpun'.

Obopyoosanue: repbapun paCTCHHI, KOJUICKIIMA HACEKOMBIX, Yydella MITUI] U 3Bepelt ¢ mpuMepaMu
Pa3IMYHBIX MPHUCIIOCOOJICHH, Yydelia MTHI] U 3Bepei pa3HbIX BUIOB, repOapuyl pacTeHUN OIM3KUX
BUJIOB, 00pa30BaBIINXCS PA3TUIHBIMUA CIIOCOOAMH.

Jlabopamopnuvie pabomoi:

1. "BrisBrIeHHE U3MEHYHBOCTH y 0cO0€il ogHOro BUa'.

2. "[IpucniocobiieHns: OpraHU3MOB U UX OTHOCHUTENIbHAS 11€JIECO00PA3HOCTD .
3. "CpaBHeHue BUIOB 110 MOPGHOIOTHYECKOMY KPUTEpHIO".

3. MakpodBoIIonHs U ee pe3yabTaThl.

MGTOI[I)I HN3YUCHUA MAaKPOSBOJIIOIWH. ITaneonromornueckue MCTOAbI M3YUYCHHA SBOJIFOLIHH.
[lepexonnbie ¢GopMbl W (PHUIOTEHETHYECKHE PSABI OPraHU3MOB. buoreorpaduueckue MeETOABI
u3yueHust dBosroru. CpaBHeHHe (IIopbl M (hayHbl MAaTepHKOB M OCTPOBOB. buoreorpaduueckue
obnmactu 3emsu. Buabl-HIEMUKM U pPENMKTBL. OMOpPUOJIOTMYECKHE M CpPaBHUTENIBHO-
MOp(}ONOrHUECKHe METOAbl H3Y4YeHHs] HBOMIOUMU. [eHeTHMuecKne MeXaHU3Mbl HBOIIOLUU
OHTOI'€HE3a U IOABJICHUA DBOJOIMMOHHBIX HOBIICCTB. T'oMmoornuneie ¥ aHAJIOTUYHELIE OpTraHBbI.
PynuMeHTapHble OpraHbl M aTaBU3MbL. MOJNEKYISIPHO-TEHETUYECKUE, OHOXUMHUYECKUE U
MAaTCMAaTUYCCKHUE MCTOABI H3YUCHHUSA ISBOJJIIOLUH. T'oMonoruunele TreHE. COBpCMeHHLIe METOAbI
MOCTPOCHUS (PUIIOTEHETUUYECKHX JIEPEBHEB. XPOMOCOMHBIE MYTAIMH M 3BOTIOLKSA TeHOMOB. O01iue
3aKOHOMEPHOCTH (TpaBuja) 3BOJMIOIUU. HeoOpaTuMOCTh sBOMIONMH. ANANTUBHAS pagvallus.
HepaBHOMEPHOCTH TEMITOB SBOJIOIIH.

Hemoncmpayuu:
[Toptpersr: K.M. Bap, A.O. KoBanesckuii, ®. Mromnep, O. ['ekkes.

Taonuyvt u cxempr: "dunorenernueckuit psg gomanu", "Apxeontepukc”, "3Bepo3yOsie smieps”,
"Crerouedanst”, "Punnodputs”, "Cemennsle nanopotHuku", "buoreorpadguueckue 30ub1 3emin",
"Ipeiip xontunentoB", "Pemukrtel", "HauanpHple cTaguu SMOPHUOHATIBHOTO  Pa3BUTHS
MMO3BOHOYHBIX KUBOTHBIX", "["OMOJIOTMYHBIC U aHATOTHYHBIE opranbl”, "PyaumenTsr", "ATaBu3msl",
"XpomocoMmHble HaOophl yenoBeka u mmMmnanize", "['maBHble HampaBiaeHus 3Bosoruu", "OOmue

3aKOHOMEPHOCTH 3BOJIFOLIAM .

O6opyz[013aH1/Ie: KOJUJICKIIHH, rep6ap1/11/1, MYJIBIKU HCKOIMAEMbIX OCTATKOB OPraHU3MOB, MYIISTKU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, pYAUMCHTAPHBIX OPraHOB U aTaBU3MOB, KOJIJICKIIMH HACCKOMBIX.

4. IlponcxoxneHue U pa3BUTHE JKU3HU HA 3emie.

Hayunple THMOTE3bl NPOMCXOXKACHUS KHU3HM Ha 3emie. AOuOreHe3 W MaHCIEPMUS.
JloHayuHble TPEICTABICHUS O 3apOKICHUHM >KU3HHM (KpeaunoHu3M). ['umore3a MOCTOSIHHOTO
caMo3apOo>KJIeHUs KU3HU U ee onpoBepxkeHue onbitamu . Penu, JI. Cnamnanuanu, JI. [lactepa.
[IpoucxoxaeHne >XU3HU U acTpoOmosorus. OCHOBHBIE 3Tambl HEOPTAaHUYECKON DBOJIOIHUU.
[TnanerapHast (Teoyormyueckas) 5SBOJMIONMSA. XHMHUYECKas OJBONOUUA. AOWOTEHHBI CHHTE3
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opraHuyeckux BemiecTB u3 Heopranmueckux. Omeir C. Mwumiepa u I'. FOpu. OOGpazoBanue
noauMepoB u3 MoHoMepoB. KoanepparHas rumnote3a A.M. OmnapuHa, rumoresa NEpBUYHOIO
oynwona JI. XonaeitHa, renernueckas runotesa I'. Memnepa. Pu6o3umsr (T. Uek) u runoresa "Mmupa
PHK" V. I'mn6epra. @opmupoBanue MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKU. McTopus 3emnu u
MeToAbl €€ u3yuyeHus. lckomaemple oOpraHuyeckue OCTaTKH. ['€OXpOHOJIOTMST U €€ METOJBI.
OtHOcHUTENbHAS W aOCONIOTHAs TEOXPOHOJOTHA. | eOoXpoHONOrMYecKas MIKaua: 3OHBI, 3PBI,
nepuopl, snoxu. HadaneHble 3Tanel opraHudeckoi 3Boitouud. [losBieHre u 3BOIIOLMS NEPBBIX
KJIETOK. DBoutonusi MeTabonu3mMa. Bo3HukHOBeHME nepBhIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHBIE
OMOIJICHKU KaK aHAJIOT MepBbIX Ha 3emiie coobuiecTB. CTpoMaTonuThl. [IpokapuoThl U 3yKapHOTHI.
[Ipoucxoxaenne sSykapuoT (cuMmOUOreHe3). OBOJIOIUOHHOE MPOUCXOXKACHHE BHPYCOB.
[TpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB.  BO3HUKHOBEHHME  OCHOBHBIX TPy
MHOT'OKJIETOYHBIX OpraHu3mMoB. OCHOBHBIE 3Tallbl 3BOJIIOLMUM BBICHIMX pacTeHUui. (OCHOBHBIE
apomMopho3bl pacteHuit. Beixona pactenwnii Ha cynry. [losiBieHre CIOPOBBIX PACTCHUI U 3aBOCBAHUE
umu cymu. CemeHHble pacreHus. IIponcxoxneHune LBETKOBBIX pacTeHUH. OCHOBHBIE ATallbl
ABOJIIOIMH KUBOTHOTO MUpa. OcHOBHBIE apoMop(o3bl )KUBOTHBIX. Benackas ¢ayna. KemOpuiickuit
B3PbIB - IMIOSIBJICHUE COBPEMEHHbIX THUIOB. IlepBbie XOpaoBble XUBOTHbIE. JKU3Hb B BOJE.
OBomonyss  TO3BOHOYHBIX. llpomcxoxnenue ampubuii u  pentwmid. [IpoucxoxaeHue
miekonurtaomux U ntuill. [IpuHnun kioueBoro apomopdosza. OcBoeHue OeCrO3BOHOYHBIMHU U
MIO3BOHOYHBIMU KMBOTHBIMM CyIIU. Pa3BuTue *U3HUM Ha 3emiie MO 3paM U HEepUoiaMm: apXxew,
MIPOTEPO30H, Majaeo30i, Me3030i, KaiHOo30i. OOIas XapakTepuCTUKa KIMMaTa U T'€OJIOTHYEeCKHX
npoueccos. [losBieHne u pacuBeT XapakTEpHbIX OPraHU3MOB. YTJe00pa3oBaHUE: €ro yCIOBUS U
BIUSHUE Ha Ta30BbI cocTaB arMmocdepbl. MaccoBble BBIMHPAHUS - JKOJIOTHUECKHE KPHU3UCHI
npouuioro. IIpuuuHe! u cieacTBUs MacCOBBIX BhIMHpaHUui. COBPEMEHHBIN IKOJIOTMYECKUN KPU3HC,
ero ocobennoctu. [Ipobrmema coxpanenusi OuopaznooOpasusi Ha 3emiie. CoBpeMeHHas cucTemMa
opranuueckoro mupa. I[lpuHumnsl knaccu@ukanuu opraHu3mMoB. OCHOBHBIE CHUCTEMATHYECKHE
TPyl OPraHU3MOB.

Hemoncmpayuu:
[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, U.1. Meunukos, A.W. Onapun, J. Xonnein, I'.
Mennep, C. Munnep, I'. FOpu.

Tabauyvr u cxemwvi: "Cxema onbita @. Penu", "Cxema ombita JI. Ilactepa mo usydeHuro
camo3apoxxeHusi xkusHu", "Cxema ombita C. Mumnepa, I'. KOpu", "Otansl Heopranuueckoin
sBomonun”, "T'eoxpoHosmornueckas mkana", "HauanpHble »Tambl OpraHUYecKOd 3BOMHOLUA",
"Cxema o0Opa3zoBaHuUsl 2ykapuoT nyrem cumoOuorenesa", "Cucrema >xuBoit npupojel”, "CTpoeHue

Bupyca", "Apomopdo3er  pactenuit", "Punmodwuts", "OnmHOKIEeTOWYHBICE  BOAOpOCIH",
"MHuoroknerounsie Bopopocau”, "Mxu", "[lanoporHukn", "I'onocemennsie pacrenus", "OpraHsl
BETKOBbIX pacTeHuil", "Cxema pa3BuTusi >XMBOTHOro wmwupa", "ApomMopdo3bl KHUBOTHBIX',
"ITpocreiimme”, "Kumeunomonoctusie", "[lmockme wepBu", "Unenucronorue", "PvIObI",

"3emuoBoanbie", "llpecmbikaronmueca”, "Iltumpl", "Muekonurtaronue", "Pa3BuTHe KU3HU B
apxerickoil 3pe", "Pa3BuTHe Xu3HM B NpOTEpo30McKoi 3pe", "Pa3BuTue XHM3HM B Naje030HCKON
spe", "PazBuTme XKu3HM B Me3030Mckoil 3pe", "Pa3zBurhe KW3HM B KaWHO30WMCKOW 3pe",
"CoBpeMeHHas cUCTEMa OPraHUYECKOro Mupa'.

Oobopyooeanue: Tepbapuy paCTCHUN pPa3TUYHBIX OTJEIOB, KOJUICKIIMM HACEKOMBIX, BIIAYKHBIC
npenaparbl KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WITIOKOXKUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, dydesa MTHI] U 3Bepei, KOJUICKIIMH OKaMEHEJIOCTEH, MOJE3HBIX UCKOMAEMBbIX, MYIISIKH
OpraHUYECKUX OCTAaTKOB OPTraHU3MOB.

Bupmyanvnaa nabopamopnaa pavoma: "Monenupoanue onbiToB Mumiepa-tOpu o uzydeHuro
a0MOTEHHOT'0 CHHTE3a OPTaHNYECKUX COSTMHEHUN B IEPBUYHOM aTMocdepe".

Jlabopamopnaa paboma: "VI3ydeHne u oNMcaHUe UCKONIAEMbIX OCTaTKOB JPEBHUX OPraHU3MOB'.

Ilpakxmuueckue pabomui:
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1. "M3y4enne 0cCOOCHHOCTEH CTPOCHHS PACTCHHUI Pa3HBIX OTEIOB".
2. "M3yueHne 0coOEHHOCTEH CTPOCHHS MO3BOHOYHBIX JKUBOTHBIX .

5. IIpoucxoskaeHue 4eJI0BeKa - AaHTPONOreHe3.

Paznensl u 3agaun antpomnosorur. Metoas! antpornosgorud. CTaHOBIEHHE NIPEICTABICHUN O
NPOMCXOXKACHUH yelloBeka. Penurnosnsie Bo33penus. CoBpeMeHHbIe HaydHble Teopun. CXOJICTBO
YyejoBeKa C JKMBOTHbIMU. CHcTeMaTHyecKkoe IMOJ0KeHue deroBeka. CBHIETENbCTBA CXOJCTBA
YeJ0BEeKa C IKMBOTHBIMH: CPAaBHUTEIHHO-MOPQOIOrHUYECKHe, SMOpPHOIOrHuYecKkue, (HU3n0IIoro-
OuoxuMuyeckue, nopefeHueckre. OTINYMs YeloBeKa OT KHUBOTHBIX. [IpsAMOX0XkIeHNEe U KOMIUIEKC
CBSI3aHHBIX C HHUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra M BTOPOW CHTHAIBHOW CHCTEMBI.
JBwxymme cuibl (pakTopbl) aHTpomoreHesa: Ouosoruyeckue, conuaibHble. COOTHOLICHHE
OMOJIOTHYECKUX M COIHMAIBHBIX (PAKTOpOB B aHTpororeHe3e. OCHOBHBIE CTaIHH AHTPOIOTCHE3A.
Pannue uenoBexkooOpa3Hble 00€3bsHBI (IIPOKOHCYJBI) M paHHHE MOHTUIbl - OOIIME MpeIKU
YeJI0BEKOOOpa3HbIX 00€3bsiH U JIoAeH. ABCTpPAJONMTEKH - JBYHOTHE Ipeaku Jirojaed. Yenoek
yMeJbli, epBble U3rOTOBICHUS OPYAUM Tpyaa. YenoBek NpsMOXOAAIIMI U epBbIi BBIXOX JIIOACH
3a npenensl Adpuku. YenoBek reinens0eprekuil - o0muii npeok HeaHAepTaaIbCKOro YeIOBeKa U
4eJI0BEKa pa3yMHOro. YenoBek HeaHAEPTaIbCKUI Kak BUJ JIOJEH XOIOAHOro Kiaumara. YenoBek
pa3yMHBI COBPEMEHHOTO THIA, JCHUCOBCKHI YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a MpeleiiaMH
Ad¢puxu. ITaneorenernka U najaeoreHOMHUKa. DBOIIOLMS COBPEMEHHOIO 4eioBeka. EcTecTBeHHBIH
oTOOp B MOMYIALMAX dYeloBeka. MyTanmmoHHBIH mpouecc u noiaumopdusm. [lomynsiuoHHbIE
BOJIHBI, Jipei reHoB, murpauus 1 "3¢dext ocHoBaresd" B NOMYJSALUAX COBPEMEHHOIO YeI0BeKa.
UYenoseueckue pacel. [lonsarue o pace. bornbiue pacel: eBporeouHas (eBpa3uiickas), aBcTpajo-
HerpouaHas (dKBaTOpHajbHas), MOHIOJOWAHAs (a3MaTCKo-aMepUKaHCKas). Bpems u nytu
paccesieHusi 4ejoBeKa Mo IaHeTe. ENMHCTBO yenoBedeckux pac. HaydHass HECOCTOSITENBHOCTb
pacusma. IlpucnocoOneHHOCTh YeIoBEeKa K pa3HbIM YCIOBHMSM OKpYy)Kawomeil cpenbl. BrnusHue
reorpapuueckoii cpenbl U gapeiipa reHOB Ha MOPQOJOTHI0 UM (U3HOJOTHIO YEIOBEKa.
MexaucuuInianHapHble METObl B (U3MUECKO (OMOJOrnYecKoi) aHTPOMOIOTHH. DBOIIOIUOHHAS
AHTPOIIOJIOTUS U TMAJEOAHTPOINOJIOTHSI YEIOBEYECKUX MOMysuid. bruoconnanbHble Hcciae10BaHus
pUpo/ bl uenoBeka. VccnenoBanue KO3BOMIOIUN OMOJIOTUYECKOTO U COIIMATIBHOTO B UEIOBEKE.

Hemoncmpayuu:
IToprperer: Y. dapsun, JI. JIuku, 5.41. Porunckui, M.M. I'epacumos.

Taéauywvt u cxemwr: "Metonbl antpornonoruu”, "T'omoBHOM Mo3r uenoBeka", "UenoBekooOpaszHbIe
o0e3psaubl", "Ckener uenoBeka W ckener mmmmanize", "Pyaumentsl u ataBusmbl”, "J[Brkyiue
CUJIBI aHTpororeHesa'", "JBoJIIOIUOHHOE ApeBo yenoBeka', "ABcrpanonurek”, "HenoBek ymensbiii",
"Yenosek mnpsmoxoasmmit”, "JlenucoBckuit uyenoek", "Heanpepranbusl", "KpomaHbOHIIBI",
"[Ipenku yenoBeka", "Iramnsl 3BoNIIONNUK YenoBeka', "Packl uemoBeka'.

Obopyoosanue: Mynsi ki OKAMEHEJIOCTEH, MPEMETOB MaTEpUAIbLHOU KYIbTYPHI IPEIKOB YEIIOBEKA,
penpoaykuuu (dotorpaduu) KapTHH C MHQPOJOTUYECKUMH U OUONIEHCKUMH  CHOKETaMu
MIPOUCXOXICHHS dYelloBeka, (ororpaduu HaXOJOK MCKOIMAEMBIX OCTaTKOB YEJIOBEKa, CKEJeT
YyeloBeKa, MOJIETh Yepera ueloBeka M depena IMIUMIaH3e, MOJEIb KHCTH YeloBeKa M KHCTH
MIMMITaH3€, MOJIEITH TOPCA MIPEKOB YeJIOBEKa.

Jlabopamopnas paboma: "VI3yueHue oCOOCHHOCTEH CTpOCHHS CKEJeTa 4YelIOBeKa, CBSI3aHHBIX C
IPSIMOXOKIEHUEM "

Ilpakmuueckan padoma: "VI3ydeHue 3K0JI0THYECKUX afanTalni yemoBeka'.
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6. JDKoJiorusl - HayKa 0 B3aHMOOTHOUIIEHHSIX OPraHU3MOB M HA/IOPTaHM3MEHHBIX CHCTEM C
OKPYKAIOIIEeH cpeaoi.

3apoxaeHue U pa3BuTHE 3Koyoruu B Tpyaax A. I'ym6onbsara, K.®. Pynse, H.A. CeBepiiona,
9. I'exkens, A. Tencnu, B.H. CykaueBa. Pa3znenbl u 3apaun 3k0a0ruu. CBA3b 3KOJIOTUH C IPYTUMHU
Haykamu. Mertoabl skosiorud. [loseBrie HaOMIOEHNS. DKCIIEPUMEHTHI B SKOJIOTHH: PUPOTHBIC U
nabopaTopHbie. MojaenupoBaHue B 3KOJOTHMH. MOHHTOPHHT OKpPYXKAlOIIEH Cpeibl: JIOKAJTbHBIN,
pPETHOHANIBHEIN U TJIO0ANBHBIN. 3HAYCHHE YKOJOTUYSCKUX 3HAHUU JUIS YeTOBEKa. JKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBS3€H 4YeJOBEYECTBA ¢ MpUpOoaoi. DOpMHUPOBAHHUE KOJIOTHYECCKOM
KYJIBTYPbI M 3KOJIOTHYECKOW TPaMOTHOCTU HACEJICHUSI.

Hemoncmpayuu:
[Toptpetsr: A. I'ymboasat, K.®. Pynse, H.A. CeBepuios, O. I'ekkensb, A. Tenciau, B.H. Cykaues.

Tabauysr u cxemvr: "Paznenst skomoruu", "Mertonasr skomoruu”, "Cxema MOHUTOpPHHTA
OKpY>Karolen cpeas”.

Jlabopamopuasa padoma: "V3yuenue METOI0B SKOJOTUUECKUX UCCIEAOBAHUM".

7. OpranusMsl U cpeia OOMTAHUS.

Okonornyeckue GpakTopbl U 3aKOHOMEPHOCTH MX JeicTBus. Kiaccupukaiys 3K0J10ru4eckux
(dakTOpoB: abMOTHUYECKHE, OMOTHYECKHE, aHTpomnoreHHsle. OOIMEe 3aKOHOMEPHOCTH JEWCTBUS
skonoruueckux ¢akropos. [Ipasmno munmmyma (K. [npenrens, 0. JInbOux). TonmepaHTHOCTS.
OBpHONOHTHBIE U CTEHOOMOHTHBIE OpraHu3Mbl. AdnoTnyeckue pakropbl. CBET Kak S3KOJIOTHYECKUN
¢akrop. JleiicTBHE pa3HbIX Y4aCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHU3Mbl. DKOJOTUYECKUE TPYIIIIbI
pacTeHHH M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CurHampHas poisb cBera. dortonepuonusm.
Temnepatypa Kkak odKosiornueckuid  Qaxrtop. JlelicTBue Temmeparypbl Ha OpPraHU3MBL
[ToMKMIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTECHOTEPMHBIE OPIaHU3MBI.
BnaxnocTe kak skonornyeckuit ¢akrop. [IpucnocoOneHuss pacTeHU K MOAJEPKaHUIO BOJHOTO
6anmanca. Knaccudukauus pacteHuid mo oTHomIeHHIO K Boje. [IpucrnocobieHust KMBOTHBIX K
U3MEHEHHI0 BOJHOro pexxkuma. Cpeapl OOMTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs,
NOYBEHHAasA,  TINyOMHHas  MOJANOYBEHHAs,  BHyTpHOpraHusMeHHas.  Du3NKO-XMMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus opraHM3MOB K KH3HU B Pa3HbIX
cpenax. buonornueckne purMmel. BHemnue u BHyTpeHHUE puTMbl. CyTOYHBIE M TOJUYHBIE PUTMBL.
[Tprcroco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHHUSM yCIOBHM *u3HU. JKu3HeHHble (popMbl
opranu3MoB. [lonstue o xu3HeHHOH Gopme. JKu3HeHHbIe (HOPMBI pacTeHU: 1epeBbsl, KYCTapHUKH,
KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (QOPMBI >KUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTpOeHHS U oOpasza >ku3HU. buoTHueckue
dakropbl. Bunpl OMOTHYECKHMX B3aUMOJEHCTBUI: KOHKYPEHIUS, XUIIHUYECTBO, CUMOHMO3 U €ro
dopmbl.  Ilapasutu3m,  Koomepauus,  MyTyajau3M,  KOMMeEHCaau3M  (KBapTHUPAaHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopaeicTBus (tormuueckue, popudeckue, Gadpuueckue).
3HayeHne OMOTHMYECKHUX B3aMMOJEHCTBHM JJI CYIIECTBOBAHHUS OpPraHU3MOB B cpele OOMTaHMS.
[TpyHIMIT KOHKYPEHTHOTO UCKJIIOUEHUS.

Tabnuyvt u cxempr: "Dxonoruueckue Qaxtopbl”, "CBeroBoi crekTp', "DKOIOrUYECKHe TPYIIIbI
YKUBOTHBIX 110 OTHOILEHUIO K cBeTy", "TennokpoBHbIe KUBOTHbIE", "X 00 JHOKPOBHBIE )KUBOTHBIE",
"®dusznosornueckue aganTanuu KUBOTHBIX'", "Cpenbl oOutanus opraHu3moB', "buonornueckue
putmel", "JXXusnHennoie ¢opmel pactrenuit, "XKuzHenuoie (opmbl KUBOTHBRIX', "DKocucrema
HIMPOKOJIUCTBEHHOTO Jjeca", "Dkocucrema xBoitHoro jeca", "Llemnm nurtanus", "XunHuuecTtBo",
"TTapazutuzm", "Konkypenmus", "Cumomnos", "Kommencanmmszm".

Oobopyooeanue: repdbapun pacTEHUW W JKUBOTHBIX, MPHUCIOCOOJEHHBIX K BIUSHUIO Pa3IMYHBIX
OKOJIOTHUECKUX  (PaKTOpPOB, TepOapuu CBETOJIIOOMBBIX, TEHEMOOMBBIX W  TEHEBBIHOCIUBBIX
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pacTeHHii, CBETOMOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHus, repOapuu u
KOJIJICKIIMM TETIJIONI0OUBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX pAaCTeHUH, Uydena NTHULl U 3BEpei,
repOapuM pacTeHUH, OTHOCALIMXCS K TUrpoduTaM, Kcepoduram, Me30huTaM, KOMHATHbIE PACTEHUS
JAHHBIX TPYII, KOJUIEKIIMU XUBOTHBIX, OOWTAIOMIMX B Pa3HBIX CpeAax, repOapuu M KOJUICKIIMU
pacTeHU M KUBOTHBIX, O0JIQAAIOLUIMX YepPTaMHU IMPHUCIIOCOOJCHHOCTH K CE30HHBIM H3MEHEHMSM
YCIIOBHUH KW3HHU, repOapuyl M KOJUICKIUH PACTEHHH M KUBOTHBIX PA3IUYHBIX JKU3HEHHBIX (OPM,
KOJIJIEKLIMM KUBOTHBIX, YYACTBYIOIIUX B PA3JINYHbIX OMOTHUUYECKUX B3aUMOJCHCTBUSAX.

Jlabopamopmuwvie pabomoi:

1. "BoIsBiieHrE IPUCTIOCOOICHUI OPraHU3MOB K BIMSHUIO CBeTa'.

2. "BplIsBIIeHHE TPUCITOCOOIECHUN OPTraHU3MOB K BIUSHHUIO TEMIEPaTyphl".
3. "AHaromMHuecKue 0OCOOCHHOCTH PACTECHUN U3 Pa3HBIX MECT OOMTaHUS".

8. DKoJ10rMsl BUI0OB U MOIYJIS M.

DKOJIOTHYECKUE XapaKTepUCTUKHU nomyisiiuu. [lonmynsuus kak Ouonorudeckas cucrema. Poib
HEOJTHOPOJHOCTH  Cpelbl, (QU3NYECKUX OaphepoB H OCOOCHHOCTEH OHWOJOTHH BHUIOB B
(dbopMUPOBaHUU MPOCTPAHCTBEHHON CTPYKTYphl momyisiuid. OCHOBHBIE MOKAa3aTeNU IMOMYJISINH:
YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS M MOJIOBASI CTPYKTYpPA, POKIAEMOCTb, IPUPOCT, TEMIT POCTa,
CMEPTHOCTb, MUT'pallis. DKOJIOTMYECKask CTPYKTypa nonyasiuuu. OLeHKa YUCICHHOCTU MONYJISALINH.
JvHamuKa monyJsiquyu U €€ perysanus. buoTuyeckuii moTeHUHan nomyasauuu. MoaenupoBaHue
JUHaMUKU nonyssauuu. Kpusslie pocta yncnenHocty nonyisiuuu. Kpusbele BbokuBaHud. Perynsauus
YUCIICHHOCTH TOMYJSAIUA: poiib  (DAKTOPOB, 3aBUCAIIMX W HE 3aBHCSIIAX OT IUIOTHOCTH.
Oxkonorudeckue crpareruu BuAoB (r- u K-crpaterun). [loHsTHe 00 SKONIOrHUECKOd HHILE BUAA.
Mecroobutanre. MHoromepHas Mozenb dkojornueckor Humu .M. Xartumncona. Pazmepsi
sKojornyeckor Humu. lloTeHnumanbHas U peanr3oBaHHas HUIIM. Buja kak cucrema momynsiui.
Apeansl BUIOB. Buasl W WX OKU3HEHHBIE CTpaTerud. OKOJIOTHYECKHE DKBHUBAJICHTHI.
3aKOHOMEPHOCTU TMOBEJAEHUS W MUTpAIMil >KUBOTHBIX. BHMONOrMYeCKME WHBA3UU YYKEPOIHBIX
BHUJIOB.

Hemoncmpayuu:
IToprper: .M. XaT4nHCOH.

Tabauysr u cxempr: "Oxonoruueckue xapakrepuctuku nomymsuuu', "IIpocTpaHcTBeHHAas
cTpykTypa mnomymsuuu", "BospactHsle nupamuasl nonyisanuu', "CKOpoCTh  3aceseHus
MOBEPXHOCTU 3€MJIM pa3iauyHbIMU oprausmamu', "Mogenp sxonormdeckod wHumm .M.
XarynHCcoHaA'.

Obopyoosanue: Tepdapum pacTeHH, KOJIEKIIMH KUBOTHBIX.

Jlabopamopnas paboma: "TIpucriocobneHust CeMsH pacTeHUH K paccelIeHuo".

9. IK0JI0rus cOO0LIECTB. JKOJIOITHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoiieHo3 u ero crpykrypa. CBS3M MeXIy OpraHu3Mamu B
ouorieHoze. OJxocucTemMa Kkak oTkpbiTas cucrema (A.Jl. Tencnu). @OyHKIMOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHCTEME: MPOIYIEHTHI, KOHCYMEHTBI, PEIyHeHThl. Tpoduueckne YpOBHHU.
Tpoduueckue nenu u cetn. AGMoTHYECKHE OJOKM dKocucTeM. [10YBBI M WIIBI B 3KOCHCTEMaX.
KpyroBopor BemllecTB W MOTOK SHEPruud B dKocucTeMe. OCHOBHBIE IOKA3aTeNd IKOCHCTEMBI.
Buomacca u npoaykuus. DKoJIoruueckiue mMupaMHIbl yuces, Ouomacchl 1 sHepruu. HampasieHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKieccuu. [lepBHYHBIE W BTOPHYHBIE CYKIIECCHH M HX
OpUYMHBL.  AHTpPONOTEHHBIE  BO3JEHCTBMA Ha  cykieccuu. KimmakcHoe — cooOIIecTBo.

buopa3zHooOpa3ue W TIOIHOTa KPYroBOPOTa BEIIECTB - OCHOBAa YCTOWYHBOCTH COOOIIECTB.
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[Ipupoanbie 3K0cUCTEMBI. AHTPONIOTEHHBIE YKOCUCTEMBI. Arpo3dKocucTema. ArpoineHos3. Paznuuus
MEXJy aHTPONOTCHHBIMH W TPHPOJHBIMH JKOCHCTEeMaMHu. YpOoskocuctembl. (OCHOBHBIE
KOMIIOHEHTHI ypOoakocucteM. ['opozckas diopa u dayna. CuHaHTponu3aluus ropoackon (payHsl.
buonoruueckoe u X035iICTBEHHOE 3HAUYEHUE arpo’KOCUCTEM M YpPOOIKOCHCTEM. 3aKOHOMEPHOCTU
dbopMUpOBaHUS OCHOBHBIX B3aMMOJCHMCTBMII OpPraHu3MOB B 3kocuctemax. [lepeHoc sHepruu u
BCIICCTB MCKAY CMCKHBIMU 3KOCUCTCMAMMU. Y CcTOHYMBOCTD OpraHu3mMoB, HOHYJIHI_[I/Iﬁ U 3KOCHUCTEM
B YCIOBHSIX €CTECTBEHHBIX M aAHTPONOIEHHBIX BO3AECUCTBUNA. MeTom0Norus MOHUTOPHHTA
CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX SKOCHUCTCM.

Hemoncmpayuu:
[Toptper: A.Jl. Tencnu.

Taonuyvst u cxemvr: "CTpykTypa OuoreHosa", "DKocucTeMa MIHPOKOJIMCTBEHHOTO Jieca',
"Oxocuctema xBoWHOro Jeca", "MOyHKIMOHAJIbHBIC TPYIIBl OPraHU3MOB B 3KOCHCTEME",
"KpyroBopor BemectB B okocucteme", "llenm nuTtanus (mactOuinHas, JAeTpUTHas)",

"Oxonoruyeckas nupampga uucen", "Dkonoruueckas nupammuaa Ouomaccel”, "Dkojormueckas
nupamuga sueprun”, "OOpazoanue 6onora", "[lepBuunas cykueccus'", "BoccraHoBieHue yeca
nociue noxapa", "Okocuctema ozepa", "ArponeHos", "KpyroBopor BelecTB M MOTOK 3HEPruu B
arpouenose", "IIpumepsl yp6oskocuctem".

Qobopyooeanue: repbapun pacTeHUI, KOJUJICKIIMM HACEKOMBIX, Yydesa IMTHI] U 3BepeH, repoapun
KYJIBTYPHBIX U JUKOPACTYIIUX PACTCHU, aKBAPUYM KaK MOJICITb SKOCHUCTEMEI.

Ilpakmuueckan paboma: "VI3yuenue u onucanue ypOo3KoCcUCTEMBI".

Jlabopamopnasn paboma: "VIzydeHue pazHoOOpa3usi MEJIKUX MOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX
’KocHCcTEMax".

IKeKypeuu:

1. "DKcKypcHs B THIIMYHBIN OnoreoreHo3 (B 1yOpaBy, Oepe3HsIK, e1bHUK, Ha CYXOJI0JIbHBIN MU
MONMEHHBIH JIyT, 03epo, 60J10TO)".

2. "DKCKypcHsl B arpodKOCHCTEMY (Ha MOJI€ WM B TETTMYHOE X034UCTBO)".

10. Buocdepa - riaodanbHas IKOCHCTEMA.

buocdepa - obmennanerapras 060109ka 3eMiIH, T/Ie CYIIECTBYET WM CYIIECTBOBAIA )KU3Hb.
PasButue npexacrasnenuii o 6uocdepe B Tpyaax 3. 3rocca. Yuenue B.M. Bepnaackoro o 6uocgepe.
Ob6unactu 6uocdepsl u ee cocran. JKuBoe BeuecTBO Ouocdeps! U ero GyHKIUU. 3aKOHOMEPHOCTH
cymecTtBoBaHus  Omoceprl. OcobeHHocT  Omocepbl Kak  TIIOOATBHOM  IKOCHCTEMBI.
Junamuueckoe paBHOoBecue B Ouocdepe. KpyroBopoTsl BemecTB U OHOT€OXUMHYECKHE LUKIIBI
(yriaepona, a3zora). PutmuuHOCTh siBIeHMH B Ouocdepe. 3oHambHOCTH Onocdepsl. [loHsTHE O©
6rome. OCHOBHBIE OMOMBI CYIIIN: TYHpa, XBOWHBIE Jieca, CMEIIaHHbIE W ITUPOKOJIUCTBEHHBIE JIeca,
CTEeIIH, CaBaHHBI, TyCThIHU, TPOIIUYECKHE JIECaA, BBICOKOTOPbs. Kiumar, pacTUTETbHBIN U )KUBOTHBIN
mMup OnomoB cymu. CTpykTypa U (yHKIHS KUBBIX CHCTEM, OIEHKA WX PECYPCHOTO TMOTEHINAla U
O6uochepHbIX QYHKIUI.

Hemoncmpayuu:
IToptpetsi: B.. Bepnaackuii, 3. 3rocc.

Taénuuywst u cxemwr: "T'eocdepsr 3emmn”, "KpyroBopot azota B npupose”, "KpyroBopot yriepoaa
B npupoje”, "Kpyrosopot kucinopona B npupojne”, "Kpyrosopor Boast B npuposae”, "OcHoBHbIE
ouombr cymm", "Knumarmueckwe mosica 3emun", "Tynapa", "Taiira", "CwmemanHsii nec",
"[lIupokonucteennsiit gec", "Crens", "Capanna", "Ilyctoing", "Tponuueckuii ngec".
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Oobopyooeanue: repObapuyn PaCTCHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.
11. YesnnoBek M OKpyxkaouias cpeaa.

DKOJIOTUYEeCKHE KPU3UCHI U UX TpUIMHBL. Bo3aeiicTBue yenoBeka Ha Onocdepy. 3arps3HeHne
BO3QyIIHOW cpenpl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOJHOW cpelpl. OXpaHa BOAHBIX PECYPCOB.
Paspymienne mnouBsl. OxpaHa IOYBEHHBIX pecypcoB. l3MeHeHume kiumara. AHTPOIIOT€HHOE
BO3/ICCTBUE HA PACTUTEIBHBIA M KUBOTHBIA MHUp. OXpaHa pacTUTEIHHOIO M >KUBOTHOTO MHDA.
OCHOBHBIC TIPUHIUIBI OXpaHbl TpHUpoabl. KpacHbie kHHrH. Oco00 OXpaHsSEeMbIe NPHUPOJIHBIC
tepputopun (OOIIT). Boranuueckue caapl U 30010rudeckre mNapkd. OCHOBHBIE MPUHIIUIIBI
YCTOMYUBOTO PAa3BUTHS YEIOBEYECTBA W TPUPOABI. PalmoHanbHOE MTPUPOIONOIL30BAHUE |
COXpaHEHHE OWOJIOrHYecKoro paszHooOpazus 3emiu. OOmMe 3aKOHOMEPHOCTH TIOOATBHBIX
9KOJIOTUYECKUX KpH3ucOB. OCOOCHHOCTH COBPEMEHHOTO KPH3KCA U €r0 BEPOSTHBIC MOCICICTBHS.
Pa3BuTne MeTo/10B MOHUTOPUHTA PA3BUTHUS OMTACHBIX TEXHOTEHHBIX MPOIIECCOB.

Taonuuvt u cxemwvr: "3arpsizHeHue atmocdepsl”, "3arpsasHenue ruapocdepsl”, "3arps3HeHue
b b

nouBbl", "[lapHukoBeiii 3ddext”, "Ocobo oxpansemble NpUpoHBIE TeppuTopuun", "Mogenu

ynpasisieMoro Mmupa'.

Obopyoosanue: dotorpadun oxpaHseMbIX pacTeHHl W XUBOTHbIX KpacHoi kuHurm Poccuiickoit
®enepaunn, KpacHol KHUTH peErvoHa.

IInanupyemble pe3y/ibTaThl 0OCBOCHHS Y4eOHOI0 peaMeTa

JINYHOCTHBIMH Pe3yJabTATAMHM OCBOCHHUS BBITYCKHUKAMU OCHOBHOM IIKOJBI MPOTPaMMBbI IO
OMOJIOTUY SBIISTFOTCS

I'paxknanckoe Bocniuranue:

e CchOpPMHPOBAHHOCTh TPAXJAHCKOM TO3WIHUUA  OOYy4aIOIIErocss Kak aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUICKOTO O0IIEeCTBa;

® OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TpaB H 0Os3aHHOCTEH, yBa)kKeHHE 3aKOHA U
MPABOIOPAIKA;

® TOTOBHOCTL K COBMECTHOH TBOp‘ICCKOfI ACATCIBHOCTH MPHU CO3AaHUN y‘Ie6HBIX ITPOCKTOB,
pPEIICHUN yqe6HBIX u IIO3HABATCIIbHBIX 3aga4, BBITIOJTHEHUHN OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

® CHOCOOHOCTh ONpPEACNATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

® yMCHHE YUUTHIBATH B CBOMX JACHCTBUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
J'II-O)]@fI C pa3HbIMHA Y6G)KJIGHI/I5[MI/I, KYJIBbTYPHBIMH HCHHOCTAMHA U COLIUAJIBHBIM ITOJIOKCHUEM

® TOTOBHOCTh K COTPYAHHYECTBY B TMPOILECCE COBMECTHOTO BBIMOJTHEHHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a7a4, YBAXHUTEIHLHOE OTHOIIEHHE K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHUYECKOTO COJIEPIKAHUS;

® TOTOBHOCTHh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATEIHHOCTH;

IIarprornyeckoe BOCIUTAHUE:

e chopMHPOBAHHOCTH POCCUKCKON TPAXKAAHCKOW MIECHTHYHOCTH, MATPHOTU3MA, YBAKECHUS K
CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH Iepes PonuHOM, roplocTH 3a CBOM Kpaii, CBOIO
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PonuHy, cBO# SI3BIK M KYJBTYpPY, IPOIUIOE W HACTOSIIEC MHOTOHAIMOHAIHHOTO Hapoja
Poccuu;

® [[CHHOCTHOE OTHOIICHHE K MPUPOJTHOMY HACICIUIO U MAMSITHUKAM ITPUPOJIBI, JOCTHIKECHHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

® CroCOOHOCTh OIICHHMBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH,
[IOHUMaHHE 3HAYEHHS OUOJIOTMM B IIO3HAHUU 3aKOHOB npupoabl, B KHU3HU YCIOBCKA U
COBPEMEHHOT'0 00IIIeCTBa;

e yjciiHas yOeXkIEHHOCTb, TOTOBHOCTh K CiyKeHHI0 OTedyecTBY H €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

® OCO3HAHHUE AYXOBHBIX EHHOCTEH pOCCUICKOr0 Hapoa;

e chOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO ITOBEICHNS,

® CIOCOOHOCTDH OLIEHHMBATH CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOpaJibHO-HPaBCTBEHHbBIC HOPMBI U IIEHHOCTH;

® OCO3HAHHE JUYHOTO BKJIAJA B IOCTPOCHHUE YCTOHIMBOTO Oy TYIIEro;

® OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENISIM, CO3JAHUI0 CEMbU HA OCHOBE OCO3HAHHOIO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU € TpaAuLIMsIMU HapoaoB Poccuu;

IcTeTHYecKoe BOCIIUTAHHUE:

® DOCTCTUYCCKOC OTHOLICHHC K MHUPY, BKIIOYasd 3CTCTUKY 6LIT8., HAYYHOI'O U TCXHUYCCKOI'O
TBOpYECTBA, CIIOpTa, TpyAa, O6IJ.I€CTBCHHBIX OTHOIJ_ICHI/II‘/’I;

® JIOHMMaHHEC SMOIMOHAJILHOI'O BOSHCﬁCTBHﬂ JKHUBO npupoanl 1 e€ OECHHOCTH,

® TOTOBHOCTH K CAaMOBBIPA)XCHHUIO B Pa3HBIX BHJAX HCKYCCTBA, CTPCMJICHUC IIPOABJIATH
Ka4dycCTBa TBOpquKOﬁ JINYHOCTH,

Pdusnyeckoe BOCIUTAHHE:

e [IOHMMaHHE U peau3alys 3I0pOBOro U 6e30macHOro odpasza *HU3HHU (340POBOE MHUTAHUE,
COONIOZICHHE TUTHMEHUYECKUX TMPaBUI M HOPM, COATaHCHPOBAHHBIM pPEXUM 3aHITHHA U
OTHbIXa, peryiaspHas ¢u3nueckas aKTHBHOCTH), OEpEXKHOTO, OTBETCTBEHHOTO W
KOMITIETEHTHOT'O OTHOIIEHHUS! K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHYECKOMY 310POBBIO;

e [IOHMMaHHE IIEHHOCTH TPaBUJI HWHAMBUAYAJIBHOIO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3J0POBbIO U )KU3HU JIOJCH;

® OCO3HaHHWE TOCJIEACTBUA U HEMPHUSATHE BPEIHBIX MNpPUBBIYEK (YMOTpEOJIEHUS aJKOTOoJIs,
HapKOTHUKOB, KYpEHHUS);

TpynoBoe BocnnuTaHue:

® TOTOBHOCTB K TPYZy, OCO3HaHHE IEHHOCTH MacTepPCTBa, TPYIOIIOOHE;

® TOTOBHOCTb K aKTUBHOW JEATEIbHOCTH TE€XHOJIOTHYECKON M COLMAIBbHOW HANpaBICHHOCTH,
CIOCOOHOCTh HMHUIIMMPOBAThH, IUIAHUPOBATh W CAMOCTOSITETIBHO BBIIOJHATH TaKylO
JIeATEIIHOCTD;

® UHTEpEC K pasiM4YHbIM cdepam NPoPecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpILIaTh
OCO3HaHHBIN BEIOOp Oyaymied mpodeccuu W peaan30BBIBATH COOCTBEHHBIC >KH3HECHHBIC
TUTAHbI;

® TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpPa30BaHHIO Ha MPOTSDKEHHH BCEH
KHU3HH,
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IKoJ0rn4YecKoe BOCIUTAHUE:

® OSKOJIOTHYECKH IeIecO00pa3HOe OTHOIICHHWE K MPUPOJEC KaK MCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

® T[IOBBIIIEHHWE YPOBHS SKOJOTMYECKOW KYyJIbTYpbl: MPUOOpETEHHE OINbITa IIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYKAIOLIEH Cpe/ibl;

® 0OCO3HaHHE MI00ATBHOTO XapaKTepa HIKOJIOTMYECKUX MPOOIeM U MyTel UX pelieHus;

® CIOCOOHOCTH HCIOJIb30BaTh MPHOOpeTaeMble MPHU U3YyYCHUH OWOJIOTHM 3HAHUS U YMEHHUS
IIPU PEIIeHUHU IPOOIIeM, CBI3aHHBIX C PallMOHAIBHBIM MIPUPOAONOIB30BaHUEM (COOIIOIEHUE
MpaBuJI MOBEJICHUS B MPUPOJIE, HATIPABJICHHBIX Ha COXpPAaHEHUE PABHOBECHS B IKOCUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

® aKTUBHOE HEMPUSTHUE JEUCTBHM, MPUHOCIIIMX BPEA OKPYKAIOIIEH NPUPOTHON cpeje,
yMeHUe MPOTHO3UPOBATH HeOIaronpusiTHIC 3KOJIOTUYECKHE MOCIEACTBUS
NpeANPUHUMAEMBbIX ACHCTBUN U IPEAOTBpaALIaTh UX;

® HAIMYHUE PaA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, HSKOJOTUYECKOM KYJIbTYphI, OIbITA
JESATETLHOCTH HKOJIOTHYECKON HAIpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaTHCA HMH B
MIO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAJIBHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

HeHHOCTI/I HAYYHOI'O INO3HAHUSA:

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHNUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIECTBEHHOM MPaKTHKH, OCHOBAaHHOTO Ha JAMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

® COBEpILICHCTBOBAHME SI3bIKOBOW M UUTATEJIBCKON KYJIBTYpbl KaK CPEICTBA B3aUMOJEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

e [OHMMaHHe crneuu@UK OUOJIOTUM KaK HAayKd, OCO3HaHUE €€ poJau B (POPMUPOBAHUU
PallMOHATILHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM IIEJIOCTHOTO TMpEACTaBIeHUs 00
OKpY’)KaloIlleM MHUpE Kak O €IUHCTBE IpPHUPOJbI, YeJIOBEKa M OOllecTBa, B MO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEN U pellIeHUH MPoOJIeM COXpaHEHUsI IPUPOIHOTO PAaBHOBECHS;

e yOeXIEHHOCTh B 3HAUUMOCTH OHMOJOIMH JUIsl COBPEMEHHOM IMBWIM3ALMKM: OOECHeyeHHs
HOBOTO YpPOBHS pa3BUTHS MEAMLMHBI, CO3JaHUS TEPCIEKTUBHBIX OHOTEXHOJIOTHH,
CIIOCOOHBIX pelllaTh pecypcHbIe MpoOeMbl Pa3BUTHUS YEJIOBEUECTBA, MTOMCKA ITyTeil BbhIXOJa
U3 TJI00aNbHBIX HKOJOTHUECKUX MpolieM U oOecrieyeHHs NepexoAa K YCTOHYHBOMY
pPa3BUTHIO, PALMOHATILHOMY HCIOJIb30BAHUIO NPUPOJHBIX PECypcoB U (HOPMHPOBAHHIO
HOBBIX CTaHJIapPTOB XKU3HU;

® 3aMHTEPECOBAHHOCTh B IMOJIyUEHUU OMOJOTMYECKHX 3HAHUN B ILIENSAX TOBBIIMICHUS O0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHONM T'PAaMOTHOCTH KaK COCTaBHOM 4YacTH (DYHKIIMOHAJIbHOU
IpPaMOTHOCTH O0y4Jarouuxcs, popMupyemMoit pu U3y4eHuu ONOIOTHH;

e [IOHMMaHHE CYIIHOCTH METOJOB IO3HAHMS, HCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTh HCIIONIb30BaTh IOJydaeMble 3HAHUS JUIs aHaiu3a M OOBSACHEHMsS SIBICHHM
OKpPY’KAIoOIIero MHpa U MPOUCXOJAUINX B HEM M3MEHEHUil, yMeHue AenaTh 000CHOBAHHbBIE
3aKJIIOYEHHUS Ha OCHOBE HAyYHBIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LEJNbI0 MOJYYECHHUs
JIOCTOBEPHBIX BBIBOJIOB;

e CroCOOHOCTh CaMOCTOSITENIBHO HCIIONb30BaTh OWMOJIOTUYECKUE 3HAHUS Ui peIIeHUsS
npo0JeM B peaibHbBIX KU3HEHHBIX CUTYaLlUsX;

® OCO3HaHHE IEHHOCTH HAy4YHOW AEATENbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;
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® TOTOBHOCTh M CIIOCOOHOCTh K HENPEpPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUU IO OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMHU
OTPEOHOCTSIMHU.

B mporiecce moCcTHXEHHS THYHOCTHBIX PE3YJIbTATOB OCBOCHHS OOYUYAFOIIUMHUCS IPOTPaMMBbI
no OWOJIOTMM HAa YPOBHE CPEAHEr0 O0Iero o0pa3oBaHUs y OOYYAIONIMXCS COBEPIICHCTBYETCS
SMOIMOHATIBHBIA HHTEJICKT, MPEINOIaraimi chOpMHUPOBAHHOCTS:

® CaMOCO3HaHUs, BKJIIOYAIOLIEIO CIIOCOOHOCTh IMOHMMATh CBOE 3MOILMOHAILHOE COCTOSHHE,
BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHON C(epbl, OBITh YBEPEHHBIM B
cebe;

® CcaMOperyJupOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBEJCHHE, CIOCOOHOCTh aJalTUPOBATHCA K AMOLMOHAILHBIM W3MCHCHHSM U
HPOSIBJIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

e BHYTPCHHEW MOTHBAIlMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKECHUIO IEIH U YCIEXYy,
ONITHUMH3M, HHUITMATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/S M3 CBOUX BO3MOYKHOCTEH;

® DOMIIATUH, BKIIIOYAIONICH CIIOCOOHOCTh IMOHMMATh 3MOIMOHAIBLHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €TI0 TPU OCYIIECTBICHUH KOMMYHHKAIIMH, CIHOCOOHOCTh K COYYBCTBHUIO H
COTIEePESIKUBAHUIO;

® COLMAIBHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JPYTUMH
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC M pa3peiaTh KOHPIHKTHL.

MeTaHpeI[MeTHble pPe3yJbTaThbl

YHuBepcaiabHble NO3HABATEIbHbIE 1efCTBUSA
ba3zoevie nozuueckue oeiicmeun:

® CaMOCTOATENIbHO (HOPMYIMPOBaTh M AaKTyaJM3UpPOBaTh MpoOJieMy, paccMarpuBaTh e¢
BCECTOPOHHE;

® UCMOJb30BAThH NPU OCBOCHUM 3HAHUN NMPUEMBI JOIMYECKOTO MBIIJICHUS (aHAJIN3a, CUHTE3a,
CpaBHEHMsI, KJIacCU(pHUKAIMU, 0000IIeHNs), pacCKpbIBaTh CMBICI OHMOJOTMUYECKUX MOHSATUH
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATH CBSI3U C IPYTUMHU ITOHATHUSAMU);

e OmpeleNiaTh LENu JESITENbHOCTH, 3ajaBas IapamMeTpbl U KPUTEPUM MX JOCTHKECHMS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTaBICHHBIMU LIENSMU;

® CMOJIb30BaTh OMOJOTMYECKHE MOHATHS Uil OObSCHEHHS (AKTOB U SIBICHUN >KMBOU
MIPUPOJIBI;

® CTPOWTH JIOTUYECKUE PACCYXKACHUS (MHAYKTHBHBIC, IeAYKTUBHBIE, [0 aHAJIOTHH), BBISABIAThH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpUBAaEMbIX SBIECHUSX, (HOPMYIHpPOBAThH
BBIBO/JIbI U 3aKJIFOUEHUS;

® [IPUMEHATh CXEMHO-MOJEIBHBIE CPEICTBA AJIs IPEICTABICHMS CYIIECTBEHHBIX CBA3EH U
OTHOILIECHUH B N3y4aeMbIX OMOJOTMUYECKUX 00BEKTAX, a TAKXKe MPOTUBOPEUNI pa3HOTo poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALMOHHBIX HCTOYHHKAX;

e pa3pabarkIBaTh IJIaH pEIICHUs MPOOIEMbI C YIETOM aHAIM3a UMEIOLINXCS MaTepHAIbHBIX U
HEMaTepHaIbHbBIX PECYPCOB;

® BHOCUTb KOPPEKTHBBI B JAESITEIBHOCTb, OLIEHUBaTb COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

® KOOpDAMHUPOBaTb M BBIIOJHATE PabOTy B YCIOBHUSX pEAITbHOTO, BUPTYaJIbHOIO H
KOMOMHUPOBAaHHOTO B3aUMOJACHCTBUS;
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® pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIeM;

bazoevie uccneoosamenvckue oelicmeus:

e BJAJETh HAaBBIKAMH Y4eOHO-HCCIIEOBATENILCKOM W MPOEKTHOW AEATENbHOCTH, HAaBBIKAMH
pazpemieHust mpodieM, 007anaTh CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEIICHUs MPAKTUYECKUX 3aJa4y, MPUMEHEHHIO pAa3JIMYHBIX METOJOB
MIO3HAHMS;

® CMOJIb30BAaTh pa3IMYHbIE BUIBl JEATEIBHOCTH IO IMOJIYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U IPUMEHEHHIO B YYEOHBIX CUTYallUsIX, B TOM YHUCIIE MIPH
CO3JIaHUH Y4EOHBIX M COIIMATIBHBIX POCKTOB;

e (QopmupoBaTh HAYYHBIH THUIl MBIIUICHHS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH, KIHOYEBBIMU
MOHITUSIMHA U METOJIaMU;

e craBuTh M (HOpPMYIHpPOBATh COOCTBEHHBIC 3aJa4d B 0OOpa30BATEIBHON EATEIHPHOCTH W
JKU3HEHHBIX CUTYaIUsX;

® BBIIBIATH IPUYUHHO-CICACTBCHHBIC CBS3M WM AaKTyaJU3WpPOBaTh 3a1ady, BBIABUTATH
TUMOTe3y €€ pelieHus, HaXOMUTh apryMEHTHI ISl JOKa3aTelIbCTBA CBOMX YTBEPIKICHH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

® AHAIM3MPOBATH MOJYYCHHBIE B XOJIC PEIICHH 33aJaul Pe3yIbTaThl, KPUTUYECKH OLEHHBATDH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSIX;

® J1aBaTh OLICHKY HOBBIM CUTYallUsM, OLICHUBATh IPUOOPETEHHBIN OIbIT;

® OCYIIECTBIATH LIEJICHANPABICHHBIA TOUCK IEPEeHOCa CPEJCTB M CIIOCOOOB JEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

e yMeTh TIEPEHOCUTh 3HAHWA B  I[IO3HABATEIBHYI0 M  TPAKTHYECKYI0  OOJIACTH
KHU3HEIEATEIILHOCTH;

® yMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTel;

® BBIIBUTATh HOBBIE WJEH, MpEAJaraTb OPUTHHAIBHBIE TOJAXOAbl W PELICHHs, CTaBUTh
poOJIeMBI B 33]1a9H, JTOMYCKAIOIINE aJTbTEePHATHBHBIC PEIICHNUS;

Paboma c ungpopmaueii:

® OpHUEHTHUPOBATHCS B Pa3IMUHBIX HMCTOYHMKAX HH(OpMalnuu (TeKcTe ydeOHOro mnocoowus,
HAyYHO-TIOMYJISIPHOM  juTepaType, OWOJIOrMYECKHMX  CJIOBapsiXx M CIPAaBOYHMKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHamM3upoBaTh MH(GOPMALUIO PA3IUYHBIX
BUJOB U (opM TMpeacTaBiIeHHUs, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTE;

e (QopmynupoBaTh 3ampochl U MPUMEHATHh pa3IUYHble METOJAbI MpPU TIOUCKE U OTOOpe
Ouosiornueckoi HHGpOpMaINK, HEOOXOIUMOM /1715l BEITIOJIHEHHS YISOHBIX 3a/1a4;

e [puoOpeTaTh ONBIT HCHOJb30BaHUSA HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEPULIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHMS PA3INYHBIX IOMCKOBBIX CHCTEM;

® CaMOCTOSTEIbHO BBIOMPATh ONTHMAJIbHYIO (OPMY MpENCTaBICHUS OHUOJIOTHYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

® UCMOJb30BATh HAYYHBI S3bIK B KadecTBE CpPEACTBA INpH paboTe ¢ OMOJOTHYECKOM
uHpopMaLuel: NPUMEHATh XUMHUYECKHE, (QHU3MUECKHE U MaTeMaTHYeCKHUEe 3HAKU U
CUMBOJIBI, (popmyIbl, abOpeBHaTypy, HOMEHKIJIATypy, MCIOJIB30BaTh U MPeoOpa3OBHIBATH
3HAKOBO-CUMBOJINYECKUE CPECTBA HAIJISIHOCTH;

e BIAJeThb HABBIKAMM pAClO3HAaBaHWs M 3alUThl  HMHQOpMANUM, WHPOPMALUOHHOM
0€3011aCHOCTH JTMYHOCTH.

yHI/IBepcaJIBHbIe KOMMYHHKATHBHBbIC JeHCcTBHUSA
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Obwenue:

¢ OCYHCCTBATH KOMMYHHKAIIUKM BO BCCX C(bean JKU3HHU, AKTUBHO Y4YaCTBOBAaThb B AUAJIOIC
WIA JUCKYCCHMHM 110 CYIIECTBY OOCYKIaeMoi TeMbl (yMEHHE 3ajJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXKJICHHUS OTHOCHUTEIBHO BBIMOJIHCHUS TpEIIaraeéMoi 3a/laud, YYUTHIBATH
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIUNA JPYTUX YYACTHUKOB JIMAJIOTa WU IUCKYCCHUH);

® pacro3HaBaTh HeBEepOAIbHbBIC CPEACTBA OOIICHHUS, TOHUMATh 3HAYCHUE COMAIbHBIX 3HAKOB,
HPEANOCHIIOK BO3HUKHOBCHHS KOHQIMKTHBIX CHUTYallUd, YMETh CMATr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

® RBIAACTh PA3TMYHBIMH CIIOCOOAMH OOIICHHS W B3aWMOJCHUCTBHS, MOHMMATh HaMEPEHHUS
JPYrUX JIFOJCH, MPOSBIATh YBaXKHUTEIbHOE OTHOIICHHE K COOCCEAHHWKY M B KOPPEKTHOU
dbopme hopMyITUPOBATH CBOU BO3PAKEHHUS;

e pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

Coemecmuasn 0esasmenbHOCHb .

e [IOHMMAaTh U HCIIOJIb30BaTh MPEUMYyLIECTBA KOMaHAHONW W UHIUBUAYaIbHOW pabOThHl Mpu
pemeHnr  OMOJIOTHYECKOH MpoOJIeMbl, OOOCHOBBIBATH HEOOXOJWMOCTh TPUMEHEHUS
TpyHHoBbIX GOPM B3aUMOAEUCTBUS MIPH PEIICHUN y4eOHOM 3a1a4u;

e BbIOMpaTh TEMaTHUKy U METOJAbl COBMECTHBIX JEHCTBUI C Y4€TOM OOILIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

e [pPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH
JIEUCTBUA N0 €€ JOCTHKEHHUIO: COCTABJIATH IUJIAH JICWCTBUM, pactpeAensaTh pOjau C YY4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboTHhI;

® OIEHUBATh Ka4ECTBO CBOETO BKJIA/1a U KAXKIOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

e qpeajaraTb HOBBIE TNPOEKTHI, OLEHUBATh WJIEM C MO3HMIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

® OCYLIECTBJIATh ITO3UTHBHOE CTPAaTErMYECKOE€ IOBEACHUE B PA3JIWYHBIX CUTYyalUsX,
HPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

YHuBepcalbHbIe peryJssTHBHbIC 1eHCTBUA
Camoopzanusayun:

® CMOJNB30BaTh OWOJOTUYECKHE 3HAHWS MJs BBIABICHUS MpOOJIEM W WX peIIeHHs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

e BBHIOMpPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUU 1I€JIE€BbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JIEUCTBUAX M MOCTYIKaX MO OTHOLIECHUIO K JKUBOW MPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY>KaIOIIHNX;

® CaMOCTOSITEIbHO OCYIIECTBISATh IMO3HABATENIbHYIO JEATEIbHOCTh, BBISBISTH IPOOJIEMBI,
CTaBUTh W (GOPMYIHPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BaTEILHON NEATCILHOCTH H
YKU3HEHHBIX CUTYaIUsX;

® CaMOCTOSITEIbHO COCTAaBJIATH IJIAH pelleHus MpoOJIeMbl C YUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

® pacIIUpSATh PaMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

e JlelaTh OCO3HAHHBII BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEUICHHUE;
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OILICHUBATh MIPHOOPETEHHBIN OIIBIT;
Croco0CTBOBaTh (HYOPMHUPOBAHHMIO U TIPOSBIICHUIO ITUPOKOW SPYAMUIIMH B Pa3HBIX 001aCTIX
3HaHW, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBCHbD;,

Camokonmpoe.

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B [JE€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIHLHOUW peiieKCHN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI 1
MBICJIUTEIBHBIX MPOLIECCOB, HMX PE3YyJbTaTOB M OCHOBAHUM, MCIOJIb30BaTh MPUEMBI
peduiekcuu sl OEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX [PU aHAJIU3E PE3YIIBTATOB JIESITEILHOCTH;

Ilpunamue ceds u opyeux:

® [pUHUMATh ce0s, MIOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA;
® [IPUHUMATb MOTHUBBI U aPI'YMEHTBI IPYTUX [IPU aHAJIU3E PE3YIbTATOB IEATCIbHOCTH;
e [IpU3HABATh CBOE MPABO U MIPaBO JPYTUX Ha OLIMOKY;
® pa3BHWBATh CIIOCOOHOCTH MOHMUMATh MUP C MTO3UIUH JIPYTOro YeIOBEKa.
HpeI[MeTHLIe pe3yJII)TaTI)I
10 kaace:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U pOJIM OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa, B MO3HAHUM 3aKOHOB IPUPOJIBI U
peleHuH MpoOieM palMOHAIBHOTO MPUPOAONOIb30BAHUSA, O BKJIAJE POCCUHCKHUX U
3apyOeXHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIAJICHUE CUCTEMOM OHMOJOrMYECKMX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJAraromye
Ouosornyeckre TepMUHBI U MOHATHS (KHU3Hb, KIETKa, OpraHu3M, MeTaboIn3M, TOMEoCcTas,
CaMOpEeryJsilivsl, CaMOBOCIPOM3BEIEHUE, HACJIEICTBEHHOCTh, HW3MEHUYUBOCTb, POCT U
pa3BuTHE), Omonoruueckue teopuu (kiaetouyHas teopus T. IlIBanna, M. llnelinena, P.
BupxoBa, xpomocomHast Teopust HacienctBeHHoctu T. Moprana), yuenus (H.J. Basunosa -
0 LEeHTpaXx MHOrooOpa3uss M TPOUCXOXKACHUS KYJIbTYPHBIX pAacTeHH), 3aKOHBI
(emmHOOOpa3usi MOTOMKOB IIEPBOIO  TOKOJEHHS, pAaCIIEIUICHHUs, YHUCTOTHl TraMeT,
HE3aBUCUMOT0 HacienoBaHusi [. Menzaens, roMOJIOTMUECKHUX pPSAIOB B HACIEICTBEHHOM
n3meHunBoctu H.M. BaBuiosa), npuHIUMIB! (KOMILIEMEHTAPHOCTH);

BJIaJICHE OCHOBHBIMU METO/JaMU HAYYHOTO TO3HAHUS, MCIOJIb3YEMbIMU B OMOJOTHMUYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHNE, U3MEPEHUE, HAOII0IEHIE, SKCIIEPUMEHT);
YMEHME BBIACIATh CYLIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK IPOKApHUOT U 3YKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHHW3MOB, B TOM 4uHcie OakTepuid, TpuOOB,
pacTeHU, >KUBOTHBIX U 4YEJIOBEKa, CTPOEHUS OPraHoOB U CHCTEM OPraHoOB pacTEeHUH,
JKUBOTHBIX, YEJIOBEKA, IPOLIECCOB >KU3HEAEATEIbHOCTH, NPOTEKAIOIUX B OpraHu3Max
pacTeHWi, JKUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX IIPOLECCOB: OOMEHa BELIECTB
(MeTabonu3M), peBpaIleHUs] SHEPTUH, OPOKEHNUS, aBTOTPOPHOTO M reTepoTPOGHOTO THUIIOB
NUTaHUsA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo3a, ramMeroreHesa, SMOpHUOreHe3a,
NOCTAMOPUOHANIBHOTO PA3BUTHUSA, PAa3MHOXKEHHS, WHAWBUIYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBHS TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3M MEXIY OPraHOMAAMHU KIETKH M UX (YHKUIHUSAMH,
CTPOCHHEM KIJIETOK pa3HBIX TKaHeW M MX (YHKUUAMH, MEXIy OpraHaMd M CHCTEMaMu
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OpPraHOB y PacTEHH, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIUSIMH, MKy CUCTEMaMH OPTaHOB
U uX (QYHKOUSAMH, MEKIY dTarmamMu OOMEHAa BEIIECTB, JTalaMd KJICTOYHOrO IUKIA |
KU3HCHHBIX IUKJIOB OpPraHW3MOB, JTallaMH 3MOPUOHAIBHOTO PAa3BUTHS, T'CHOTHIIOM H
denoTunom, penoTunom u GpakTopaMu cpeabl OOUTaAHMS;

YMEHUE BBISBISATh OTIMYUTEIbHBIC TPU3HAKU KHBBIX CHCTEM, B TOM YHCJIEC PacTCHUH,
KUBOTHBIX U Y€JIOBEKA;

YMEHHUE HCIONB30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMATHYECKUX TPYIIIL;
YMEHHUE pemaTh OMOJIOTUYCCKHE 3a/1a49H, BBISABISATh TPHYUHHO-CIICIICTBCHHBIC CBS3U MEKIY
UCCIICTYEeMbIMH OMOJIOTHYECKHUMH MPOIECCaMU | SIBJIICHUSIMH, JIEIaTh BBIBOJIBI M MPOTHO3BI
Ha OCHOBAHMH IOJyYCHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIMOJHATH JIAOOPAaTOPHBIE M IMPAKTHUECKUE pabOThI, COOMIOAATh MpaBUiA IPH
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAHHEM;

YMCHHE BBIJBUTAaTh THIIOTE3bI, IPOBEPATh UX OKCICPUMCHTAIBHBIMUA CPEICTBAMH,
dopMynupys 1eNb HWCCIICAOBAaHMS, aHAIM3UPOBATh IONYYECHHBIC pPE3yNbTaThl U JIENaTh
BBIBOJIbI;

YMEHHE y4acTBOBaTh B Y4EOHO-HMCCIIEOBATENBCKONH paboTe MO OMOJOTHH, SKOJIIOTHH |
MeIUIHE, TPOBOANMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MYOJIUYHO TPEACTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHUIX;

YMEHHUE OIICHWBATh STHYECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHMUNA B 00JacTH OMOJIOTHH
U MEIMIIMHBI (KJIOHUPOBaHUE, UCKYCCTBEHHOE OILJIOJJOTBOPEHHE, HAIPABICHHOE H3MCHEHUE
TeHOMa U CO3/IaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBISATh OCO3HAHHBIA BHIOOP Oymymiei nmpodeccHoHaIbHOM JACSITEIbHOCTH B
o0nacti OMOJIOTUH, METUIMHBI, OMOTEXHOJIOTUHM, BETEPUHAPHUHU, CEIICKOTO XO35HCTBa,
MUIIEBOW MPOMBIIUICHHOCTH, YIIyONsTh TO3HABATENbHBI WHTEpEC, HANpaBICHHBIA Ha
OCO3HAHHBII BHIOOP COOTBETCTBYIOLIEH Mpodeccud U TNPOJODKEHUE OHOJIOrMYECKOro
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

11 kaacce:

c(OPMHPOBAHHOCTh 3HAHUN O MECTE U POJM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HaykK, B
(OpMHUPOBAHNUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MHUpa, B O3HAHUHU 3aKOHOB
OPUPOIBl U PEHIEHUH SKOJIOTMYECKHUX MpoOJeM YeIoBEeYecTBa, a TaKKe B PELICHUU
BOIPOCOB  PAallMOHAJIIBHOTO MPHUPOAONOIL30BaHUs, W B (OPMUPOBAHUU LIEHHOCTHOTO
OTHOILIEHHUsI K TNpUpoje, OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHICKHX MU 3apyOexHbIX
YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUHY;

YMEHHE BJaJIeTh CHUCTEMOIN OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET OINpeAeTeHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOIOJArarmluX OHOJIOTMYEeCKUX TEPMHHOB M TOHATUN (BU[,
sKocucTeMa, Ouocgepa), O6uosornyeckue Teopuu (dBosonnoHHas Teopus Y. JlapBuna,
CUHTeTHUecKas Teopus sBoitounn), yueHus (A.H. CeBeproBa - 0 myTSx U HamnpaBICHHUIX
sBomtonu, B.M. Bepnanckoro - o Ouocdepe), 3akoHbl (reHetuueckoro paHoBecus /.
Xapnu u B. Baitn6epra, 3apoapimeBoro cxoacrsa K.M. bapa), npasuna (munumyma FO.
JIuOuxa, HSKOJOTHYECKOM NHMpaMHIbl 3HEpruH), rumnore3sl (rumoreza "mmpa PHK" V.
['unGepra);

YMEHUE BIAJETh OCHOBHBIMH METOJAMH HAyYHOTO TIIO3HAHHS, WCIOJIb3yeMbIMH B
6I/IOJ'IOFI/I‘-IGCKI/IX HUCCIICA0OBAHUAX XKHUBBIX OG’bGKTOB U 3KOCHCTEM (OHI/IcaHI/IC, HU3MCPCHUC,
HaOJII0/ICHUE, SKCIIEPUMEHT), CIIOCO0aMHU BBISIBIICHUS M OIEHKH aHTPOMOTCHHBIX W3MEHEHHUI
B IIPUPOJIE;

YMEHHUE BBIICTATh CYIIECTBEHHBIC NPU3HAKUA: BHUIOB, OHOTCOINEHO30B, JKOCHCTEM H
O6uocdepspl, CTaOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
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AJIONATPUYECKOTO W CHUMIIATPHYECKOTO BHI000pPA30BAaHUs, BIHUSHHUS JBUXKYIIAX CHII
ABOJIIOIMH Ha T€HO(OH/ MOMYISIUH, TPUCTIOCOOIEHHOCTH OPraHU3MOB K cpelie 0OuTaHMs,
YyepeoBaHMs HAIPABICHUH HBOJIOIUK, KPYrOBOPOTa BEHIECTB W IIOTOKA JHEPTrUH B
IKOCHUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aMMOCBSI3U MEXKIy IPOLIECCAMHU ABOJIIOLIUH, ABIKYIIMMHU CUIAMHU
AHTPOIIOTEHE3a, KOMIIOHCHTAMH PAa3JIMYHBIX JKOCHCTEM W MPHUCIIOCOOJICHUSIMH K HHUM
OpPTraHU3MOB;

YMEHUE BBISBIISATh OTIMYUTEIbHBIC TPU3HAKH KUBBIX CHCTEM, IIPUCIIOCOOIEHHOCTh BUIOB K
cpene OOMTaHUs, a0MOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOI'€HHBIX U3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;
YMEHHUE HCIIOJB30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OMOJIOTUYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JUIS JIOKA3aTEeJIbCTBA POJACTBA OPraHM3MOB Pa3HBIX CHUCTEMATHUYECKUX TPYIII,
B3aUMOCBSI3M  OPraHM3MOB M  Cpelbl OOWTaHUs, €IUHCTBA 4YEJIOBEYECKHX  pac,
HEOOXOJMMOCTH COXPAHEHUSI MHOTrooOpa3us BHUJOB M OJKOCHCTEM Kak yCIOBHUS
COCYIIIECTBOBAHUS MPUPOJIBI U YEIOBEUECTBA,

YMEHHUE pemaTh OMOJIOTUYECKHE 3a/1a4H, BBIABISATh IPHYNHHO-CIICIICTBCHHBIC CBSA3U MEKIY
UCCIICTYEMbIMH OMOJIOTHYECKMMH MPOIECCAMU M SIBJIICHUSIMH, JICIATh BBIBOJBI M MPOTHO3BI
Ha OCHOBAHMH IOJTyYCHHBIX PE3YIIbTAaTOB;

YMEHHUE BBINOJHATh JIAOOPATOPHBIE M IMPAKTHUECKUE pabOThI, COOMIOAATH MpaBUiA IPH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABHTaTh THIIOTE3BI, IPOBEPITh UX JKCIEPUMEHTAIBHBIMUA CpEICTBAMH,
dopMynupys 1eNb HWCCIIEAOBAaHMS, aHAIM3UPOBATh IONYYECHHBIC pPE3yNbTaThl U JIENaTh
BBIBOJIbI;

YMEHHE y4acTBOBaTh B Y4EOHO-HMCCIIEOBATENBCKONH paboTe MO OMOJOTHH, SKOJIIOTUH |
MeUIHE, TPOBOANMON Ha 0a3e IIKOJIbHBIX HAY4YHBIX OOLIECTB, U MYOJUYHO NPEACTaBIATh
MOJTy9YCHHBIE PE3YJIbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHUE OIICHWBaTh THIOTE3bl M TEOPUU O NPOUCXOXKIACHUU IKU3HHM, YEJIOBEKa U
YeJI0BEYECKHUX pac, 0 MPUYMHAX, MOCIEACTBHUIX U COco0ax MpeAoTBpaIleHus I00aIbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOP Oynyiied mpodeccuoHaIbHON NesATENbHOCTH B
obnactTu OMOJIOTHH, DKOJOTUH, TPUPOIOIOIb30BAHUS, MEIUIMHBI, OWOTEXHOJOTHUH,
MICUXOJIOTHH, BETEPUHAPHUH, CEITLCKOTO XO035HCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII MHTEpEC, HANpaBJIEHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJOJDKEHHE OHOJIOTMYECKOro 00pa30BaHUS B OPraHU3ALUAX CPEIHETrO
po¢)e€CCHOHATIBHOIO U BBICILIET0 00pa30BaHUs

®opMBbl, NEPHOIUIHOCTH U NMOPSAOK TEKYILIEro KOHTPOJIsSI yCIIeBAeMOCTH U MPOMEKYTOYHOM

arrecTanuu 00y4arommXxcs

[TpoMexxyTouHas aTTECTAlUs Ha YPOBHE CpeIHEr0 00IIero o0pa3oBaHus MPOBOIUTCS B

COOTBETCTBUHM ¢ NoJIokeHueM «O Gopme, TEPHOJUIHOCTH U MOPAIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M IPOMEKYTOUHOM atTectanuu ydanuxcs ' bOY mmneit Ne 373 MockoBckoro
paitona Cankr [letepOypra.

[TpomexyTouHasi aTTecTalus MPOBOAUTCS 3a y4eOHbIH ToAg — B (opme ydera MOJIYTrOA0BbIX

OTMETOK. ATTecTalus 3a NOJIYroAne NpoBOAUTCA B (opMe yueTa TeKyIIUX OTMETOK. Tekymmuit

KOHTPOJIb POBOJUTCS B OpMaxX yCTHOTO OTBETA Ha BOIMPOCHI MO TEME, MHCbMEHHOM
KOHTPOJIBHOHM pa0oThI (BKIIIOYAIOIIEH TECTOBBIC 33/JaHUSI C MHOXKECTBEHHBIM M €TUHUYHBIM

BbIOOPOM OTBETOB, 3aJaHHUSl C OTKPBITHIMH BONPOCAMH U JIp.), JTAOOPATOPHBIX U MPAKTHYECKHUX

paboT, MPOEKTHBIX M UCCIIEAOBATENLCKUX pabOT (MHIUBUAYATIbHBIX, TAPHBIX, [PYIIIOBBIX).
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Jlsi poBeCHUST €IMHOTO TOCYJAapCTBEHHOTO 9K3aMeHa 1o Owojornu (maiee - EI'D mo
OMOJIOTHHN) MCIONB3YETCsl NepedeHb (KOAU(PHUKATOP) MPOBEpSEMBIX TpeOOBaHMM K pe3yiabTaTaM
OCBOEHUSI OCHOBHOH 00pa30oBaTEIbHON MPOTrpPaMMBbI CPEIHET0 00mero oOpa3oBaHMs U IJIEMEHTOB
COJIepKaHuUsI.

Tabmnuua 1

[TpoBepsiembie Ha EI'D o Ouonorun tpeGoBaHMs
K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIIbHOM MPOrpaMMbl
cpemHero odmiero oopa3oBaHus

Kon IIpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHMS
MPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTeNIbHON MPOTPaMMBbI CpPEeHEro 00IIero 00pa3oBaHus
TpebOoBaHU

1 CdopMHpoBaHHOCTh 3HAHUNW O MECT€ U pPOJM OHOJIOTHHM B CHCTEME
€CTECTBEHHbIX HayK, B (bopMHUpoBaHUU COBPEMEHHOM
€CTECTBEHHOHAyYHOW KapTHHbI MHpa, B NO3HAHUM 3aKOHOB INPHUPOABI U
pELIEHNH >HU3HEHHO BaXXHBIX COLMAIBbHO-3TUYECKUX, IKOHOMMYECKHX,
9KOJIOTUYECKUX MPOOJIEM YEIIOBEUECTBA, a TAKXKE B PELICHHM BOIPOCOB
palMOHAIBHOTO MPUPOAONOIb30BaHUS, B (POPMUPOBAHUU IIEHHOCTHOT'O
OTHOIICHHUS K TPHPOJIE, OOIIECTBY, YEIIOBEKY; O BKJAJ€ POCCHICKHX U
3apyOeKHBIX YUEHBIX - OMOJIOrOB B pa3BUTHE OMOJIOTHU

2 Brnanenue cuctemoil 3HaHUM 00 OCHOBHBIX METOJaX Hay4HOT'O MO3HAHMA,
UCIOJIb3YEMBIX B OHOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB H
KOcHCTeM  (omucaHMe, M3MepeHHe, INpoBeAeHHEe  HalroaeHuil);
Croco0aMH BBISIBJICHHS U OLICHKU aHTPOIIOTE€HHBIX U3MEHEHU B IPUPO/IE.
YMeHH€e BBIABUTATh THUIIOTE3BI, IMPOBEPATh MX DKCIEPUMEHTAIbHBIMU
cpeactBamyu,  GOpMynHMpys Leldb  HUCCIECIOBaHMS,  AHAIU3HPOBATH
IIOJIyYEHHBIE PE3YIbTAThl U €1aTh BHIBOIBI.

BeIABIIEHME  3aBHCHMOCTH  MEXKJy  MCCIEIYEMBIMHM  BEIWYUHAMU,
OOBSICHEHUE IOJyYEHHBIX DPE3YJIbTaTOB U (OPMYJIMPOBAHUE BHIBOJOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUN U 3aKOHOB

3 YMeHne BIaZeTh CUCTEMOW OMOJIOTMYECKHX 3HAHWM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAraroIne OMONIOrnYeCKre TEPMUHBI U MOHATHS (’KU3Hb, KJIETKa,
TKaHb, OpraH, OpraHu3M, BHJ, MONYJSAIUSA, 3IKOCHCTEMA, OHOLEHO3,
6uocdepa; MeTaboNINU3M, TOMEOCTa3, KIETOYHBIH UMMYHHUTET, OMOCHHTE3
oenka, OHMOMOIMEDBI, JTUCKPETHOCT, caMOperyJIsIIus,
CaMOBOCIIPOU3BENICHUE, HaCJIEICTBEHHOCTb, WU3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouosornyeckue Teopuu: kierounas treopus T. llIBanna, M. [llneiinena, P.
BupxoBa; KioHanpHO-ceneKTUBHOTO uMMyHuTeta II. Opmmux, W.H.
MeuHHKOBa, XpOMOCOMHasl TEOpUs HaciaeACTBEHHOCTH T. MopraHna, 3akoH
3apoabimeBoro cxoactsa K. bapa, sBomrormonnas teopust Y. JlapBuHa,
CUHTETHYECKAsl TEOpUs 3BOJIOLMH, Teopus aHTponoreHeza Y. JlapBuHa;
teopusi 6uoreonieno3a B.H. Cykauesa; yuenne H.M. BaBuioBa o nmeHTpax
MHOTr000pa3usi U MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHi, yuenue A.H.
CeBeprioBa 0 TMyTAX UM HampaBlICHUSAX ABOJOIMHU, YydeHue B.I.
Bepnajckoro - o 6uocdepe); 3akoHBI (eIMHOOOPa3HUsl TOTOMKOB MEPBOTO
MMOKOJIEHUS, PACIIEIJICHUsI IPU3HAKOB, HE3aBHCHUMOIO HAacCJIeI0OBAHUS
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npu3HakoB ['. MeHnens; CLemieHHOro HacjieloBaHUs TMPU3HAKOB U
HapylleHus cuervieHuss reHoB T. Moprana; roMoJIOTHYECKUX PSIOB B
HacneACTBeHHOM  m3meHuuBoctd H.M. BaBwioBa; TreHeTHMYeCKOro
paBuoBecust [[x. Xapnu u B. BaiinOGepra; 3apopsimeBoro cxoactBa K.
bapa; 6uorenernueckwii 3akon J. ['exkens, @. Mrosiepa);

MPUHIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTapHOCTH );

npaBwia (MuHuMmyma FO. JIuOuxa, sKkonoruyeckoil mupamuibl 4Yuced,
OuoMacchl U SHEPTUH);

runote3bl (koamepBatHo A.M. Omapuna, nepBuyHoro OympoHa J[xk.
Xonpeiina, mukpocep C. Pokca, pudboszuma T. Yek)

YmMmenue peliatb  IMOUCKOBBIC OHOJIOTHYECKHUE 3aJa4u, BBIABJIATH
IMPUYHUHHO-CICACTBCHHBIC CBA3H MCKIAY HCCICAYCMbBIMU OMOJIOTHYECKUMU
O6’I)€KT8,MI/I, nponeccamMu MU ABJICHUSAMMU, J€JIaTb BBIBOJAbLI W IMPOTHO3bI HaA
OCHOBAHUU IMOJTYUYCHHBIX PE3YJIbTATOB;

COCTAaBJISITb T'CHOTHUIMMYCCKUC CXEMbl CKPCIIMBAHHA [JISI Pa3HbIX THUIIOB
HacJICJOBaHUA IIPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATH CXEMbI IIEPCHOCA
BCIICCTB U DHCPIrUH B 3KOCUCTEMAX (IIGHI/I IIUTaHus, ITUIICBBIC CGTI/I)

YMeHne yCTaHaBIMBATh B3aMMOCBSI3U MEXAY CTPOCHHEM M (DYHKIMSIMH:
OpPraHOMJOB, KJIETOK Pa3HbIX TKAHEW, OpraHaMu U CUCTEMaMH OPraHoB Y
pacTeHMii, >KMBOTHBIX M YEJIOBEKa; MEXAY d3TallaMd OOMEHa BEIIECTB;
JTanaMy KJIETOYHOI'O LIMKJIA U KU3HEHHBIX LUKIIOB OPraHU3MOB; dTallaMu
SMOPHOHAIILHOTO Pa3BUTHS, TEHOTHIIOM H (heHOTUIIOM, (EHOTHIIOM H
¢dakTopamu cpeapl OOUTAHHWS; NPOLECCAMHM HSBOJIOLUM; JBUKYIIUMHU
CWJIaMH aHTPOIIOT€HEe3d; KOMIIOHEHTAMH pAa3JIMYHBIX JKOCUCTEM H
MPUCTIOCOOTICHUAMHU K HUM OPTaHU3MOB

YMeHne BBIIEISATh CYIeCTBEHHBIE TPH3HAKH:

CTPOEHHUSI BHPYCOB, KJIETOK MPOKApUOT M SYKAPHOT; OAHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJIOB, OHMOI€OLIEHO30B, HKOCHUCTEM H
Ouocdepsl; CTPOSHUS OPraHOB M CHCTEM OPTraHOB PacTeHUH, KUBOTHBIX,
YeJIOBEKA; MPOLIECCOB JKU3HEAEATENbHOCTH, MPOTEKAIOIUX B OpraHU3Max
pacTeHuii, )KUBOTHBIX M YEJIOBEKa; OMOJIOTHYECKUX MPOIECCOB: OOMEHa
BellecTB  (Merabonu3M), uWHGOpMAMM W MpPEBpallleHHs SHEpruw,
Opo’keHHs, aBTOTPOGHOTO U  TEeTepOTPO(HOr0 THUIMOB  NUTAHMUS,
¢doTrocuHTE3a W  XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeTOreHesa,

aMOpuoreHesa, MOCTAIMOPHUOHATHFHOTO pa3BUTHS, Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO DPa3BUTHSL OpraHu3Ma (OHTOTeHe3a), B3aUMOJEHCTBUS
TEHOB, reTepo3nca; JEUCTBUI HMCKYCCTBEHHOTO otbopa,

CTaOMJIM3UPYIOIIETO, JABIJKYLIETO M pa3pbIBAIOIIEro €CTECTBEHHOI'O
0oTOOpa; aIJIONAaTPUYECKOI0 M CHMIIATPUYECKOrO BHI000pa30BaHMS;
BIMSIHUA ~ JIBIDKYLIMX CHJI JBOJIOIMM Ha TeHO(QOHJ MOMYJISLNN;
MPUCIIOCOOJIEHHOCTH OpPraHu3MOB K cpele OOWTaHUs, 4YepelOBaHUSA
HAIPaBJICHUN 3BOJIOLUHM; KPYrOBOpOTa BEIIECTB M IOTOKA DHEPIHMHM B
HKOCHCTEMAX

C(I)OpMI/IpOBaHHOCTB YMCHHA BBIACIATH CYIICCTBCHHBIC IMPpU3HAKH
BUPYCOB, KIJIETOK TMPOKApUOT H OYKApPHUOT; OJHOKICTOYHBIX H
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOTEOIEHO30B U DKOCHUCTEM;
0COOEHHOCTH TIPOLIECCOB OOMEHa BEIIECTB M MPEBpAIICHUS PHEPTUU B
KJIeTKe, (OTOCHHTE3a, IIJTACTUYCCKOTO M DHEPreTHYECKOTO OOMeHa,
XEMOCUHTE3a, MHUTO3a, MeHo03a, OIUIOJOTBOPEHUS, Ppa3BUTHA H

31



Pa3MHOXKEHHSI, HMHAWBUIYAILHOTO pPAa3BUTHS OpraHu3Ma (OHTOTCHe3a),
00pbOBI 3a CYyIIECTBOBAaHUE, €CTECTBEHHOro OTOOpa, BHI000pa30OBaHMA,
HPUCIIOCOOJICHHOCTH ~ OPraHU3MOB K cpeie  OOWTaHHs, BIUSHUS
KOMITOHCHTOB 3KOCHUCTCM, AHTPOIIOI'CHHBIX M3MECHCHHH B DJKOCHCTEMax
CBOCW MECTHOCTH, KPYrOBOPOTAa BELIECTB W IPEBPAILCHUS JHEPrHU B
ounocdepe

8 YMeHue HUCHOIb30BaTh COOTBETCTBYIOUIME APTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY Ul JIOKa3aTelIbCTBAa POACTBA OPraHU3MOB
pa3HbIX CHUCTEMATHUYECKHUX TIpYII; B3aUMOCBS3M OPraHU3MOB U CPENbI
OOUTaHUs; €OUHCTBA YEJIOBEUECKUX pac; HEOOXOAMMOCTH 310pOBOIO
o0pa3za XKH3HH, COXPaHEHHs pa3zHOOOpasusi BHIOB M HSKOCHCTEM Kak
YCIIOBHSI COCYILIECTBOBAHUS IIPUPO/IBI U YETIOBEYECTBA

9 YMeHHe  KpUTHYECKHM OLIEHHWBaTh HMH(POPMALUIO  OHOJIOTUYECKOro
COZIep)KaHUsS; HHTEPIPETUPOBATh JTUYECKHE aCHEKTHl COBPEMEHHBIX
UCCcIe0BaHUH B OMOJOTWH, MEIUIMHE, OMOTEXHOJIOTHH; PacCMaTpUBATh
r7100abHBIE SKOJIOTUYECKHE MTPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO
OTHOIICHHIO K HUIM COOCTBEHHYIO TO3UIIUIO

Tabnuma 2
[lepeuens ar1eMeHTOB cofiepxkaHus, mpoBepsieMbix Ha EI'D
1o 6uonorun
Kon [IpoBepsieMBIil 2JIEMEHT COACPKAHUS
1 buonorns kak Hayka. JKuBble CHCTEMBI M X U3y4YEHUE
11 CoBpemeHHass OuONOTHs - KOMIUIEKCHash Hayka. buosjormueckue Hayku U

u3yyaemble UMHU Mpobsembl. DyHIaMEHTalbHbIE, NMPHUKIAJHbIE U TOUCKOBBIE
Hay4yHbIE UCCIIEIOBAaHUS B OMOJIOTHH.
3HayeHue OuoOIOrMM B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOH
kaptuHbel mupa. IIpodeccuu, cBa3anHble ¢ Ouosorueil. 3HaueHUEe OMOJOTUHU B
IIPAKTUYECKON JAESATEIbHOCTH YEJOBEKa: MENMIMHE, CEIbCKOM XO34HCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe MPUPOIbI

1.2 XKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€UHCTBO XMMHUUYECKOTO COCTaBa, JUCKPETHOCTH M LEJIOCTHOCTh, CIOKHOCTH U
YIOPSTOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIM,
CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHUMBOCTD, POCT U Pa3BUTHE.
YpoBHM OpraHu3aluy *KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHbIA, TKAHEBBIM,
OpraHu3MEHHBIM, MOMYJISIUUOHHO-BUI0BOM, OKOCUCTEMHBIN
(buoreoneHoTnueckuii), Omocdepuniid. Ilporecchl, MPOUCXOAANNE B KUBBIX
cucremax. OCHOBHBIE TPHU3HAKU KHUBOr0. JKWM3HBb Kak (opma CyIIecTBOBaHUS
MaTepuun

1.3 Meroasl Ouonornyeckod Hayku. HaOmrogeHue, W3MEpeHHE, HKCIIEPUMEHT,
cucremartuszanusa, MeraaHanu3. [loHsATHE O 3aBUCMMOM MW  HE3aBUCHUMOU
nepemeHHou. [lmanupoBanue skcnepumenTa. [loctTaHoBKa U poBEpKa THUIIOTES.
HyneBast rumote3a. Ilonatue BbIOOpKM U ee JH0cTOBepHOCTh. Pa3bpoc B
Ouosnornuyeckux nAaHHbIX. OIlLIEHKa JOCTOBEPHOCTH IOJYYEHHBIX pE3YylIbTaToB.
[IpyuunHBl UCKAXKEHUSI PE3YJIbTATOB IKCIepUMEHTa. [IOHSATHE CTaTUCTUYECKOTO
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TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Knerka - cTpyKTypHO-(pYHKIIMOHAJIbHAS €IWHUIA XKHUBOTO. MCTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE IIOJIOKEHUSI COBPEMEHHOW KJIETOUHOM TEOpHUH.
Metoabl  MOJIEKYJISIPHOM M KIETOYHOM  OHMONOrMH:  MHKPOCKOIMS,
xpomarorpadus, 3nmekTpodope3, METOl MEUEHBIX aTOMOB, Mu(depeHIraIbHOe
LEHTPU(PYTUpOBaHUE, KYIbTUBUPOBAHHE KIETOK

2.2

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKPOIIEMEHTHL. Bona u
€€ pOJb KaK pacTBOPUTEINS, PEareHTa, y4acThe B CTPYKTYPUPOBAaHUM KIIETKH,
TeIUIoperyyisauuu. MuHepalbHble BEIIEeCTBA KJIETKH, MUX OHOJIOTHYECKas poJib.
Ponb KaTMOHOB M aHHOHOB B KIIETKE.

buonornyeckue nonumepsl. benku. AMHUHOKHCIOTHBIH cocTaB  OENKOB.
Crpykrypbl OenkoBoil monekyinbl. [lepBuuHas cTpykTypa Oenka, HeNTHIHAs
CBA3b. BropuuHnas, TpeTHuHas, 4YeTBEpTUYHAs CTPYKTYpbl. JleHaTypauus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrinesoasl. MoHOcaxapuabl, QUcCaxapulbl, OJUTOCaXapuabl U IOJIMCAXAPHIIBI.
OOmmii T1IaH CTpoeHHUsT W (PUIUKO-XMMHYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornyeckue GyHKINU YIIIEBOJIOB.

Jlumuapl. T'mapodunbHO-THAPOPOOHBIE CcBoOcTBa. Kitaccudpukamust JIUIUIOB.
Tpurmuuepunsl, ocoaunuasl, BockH, crepoujipl. buonornueckue (yHKIUH
nunuaoB. OO0IMe cBOWCTBa OMOJIOTHUYECKUX MEMOpPaH - TeKy4eCTh, ClIOCOOHOCTh
K CaM03aMbIKaHHIO, TOJIYITPOHULIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK um PHK. CrpoeHue HYKIEHMHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun xomminementapHoctu. IlpaBuno Yaprapga. Ctpykrypa
JHK - nBoitnas cnupasib. Mectonaxoxaenne u ouonorndeckue ¢pyakuuu JJTHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenne wmonekyiasl AT®. Makpospruueckue cBsizu B Mojekyire ATO.
buonoruueckue pynkunn AT®. BoccraHOBIIEHHBIE TEPEHOCYUKHU, UX (PYHKINU
B kietke. CexBenuposanue [JHK.

CtpykTypHast OHOJIOTHs: OMOXMMHUYECKHE U OMOPU3MUECKHE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKY

2.3

Tunsl  kJIeTOK: dyKapuoTHdeckas H  npokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

CtpoeHue nmpoKapuoTHUECKOW KJeTkH. KieTrouHas cTeHka OakTepuil M apxew.
OCOOEHHOCTH CTpPOEHHs] TeTepOTPOPHONH U aBTOTPOPHON NPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

CrtpoeHre U (QYHKIMOHHUPOBAHHE SYKapHOTHUECKOW KieTkH. Ilna3marmueckas
MeMOpaHa (mazmanemma). CTpyKTypa 1ura3MaTudeckoi MmeMOpansl. Tpancropt
BEIIECTB Yepe3 IIa3MaTUYecKyl0o MeMOpaHy: mnaccuBHbIH  (nuddysus,
obneryenHast nud@dy3us), akTUBHBIA (TIEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
tpancnopt). Ilomynponumaemocts MemOpanbl. Pabora Harpuii-kamueBoro
Hacoca. DHJOIMTO3: MUHOIMTO3, (haromuTo3. Dk301muTo3. Kierodnas cTeHka.
CrpykTypa u GyHKIHU KIETOYHOU CTEHKH PACTCHHA, TPHOOB.

Huronna3zma. Iluto3onb. LluTockener. JBuxeHue muToriasmMel. OpraHousl
kiIeTkd. OnHOMeMOpaHHbIE OPraHOWIbl KIETKU: HHAOIUIa3MaTH4YecKas CeTb
(OIIC), ammapat ['onbkH, TU30COMBI, UX CTpoeHHe U (QyHKIMU. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOMJOB KJIEeTKH. CTpOEHUE IpaHyJSPHOTO PETUKYJIyMa.
Cunte3 pactBopuMbix OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [mangkuit
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(arpanynsipHBIN) SHOOTUIA3MATHYECKUNM pPEeTHKYIyM. CekperopHas (QyHKIUS
anmnaparta ['onbmxu. TpaHcHopT BeLIECTB B KiIETKE. Bakyoin pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUH, TUIACTUIBL.

Crpoenue u (GyHKIUU MUTOXOHIpuUM U mactul. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TUIACTUABI  (POTOCHHTE3UPYIOIIMX  JYKapUOT.  XJIOPOIIACTHI,
XPOMOILIACTHI, JIGHKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannsie opranouabl kinetkun CrTpoeHne M (QYHKIUH HEeMeMOpaHHBIX
opraHouioB kietku. PubGocombl. MukpodunameHTsl. MBbIIIEUHBIE KIETKH.
Muxkpotpybouku. Knetounsiii nentp. CTpoeHHEe W JIBH)KEHHE XT'YTHKOB H
pecHruek. Mukpotrpy6ouku uuToria3Mel. LleHTpross.

Anpo. OOosiouka sapa, XpoOMaTHH, KapuoIUla3Mma, SJPBILIKU, UX CTPOCHHUE U
bynkuun. SnepHplid OenKoBBIM MaTpuKC. [IpocTpaHCTBEHHOE pacmoiOKEHUE
XpoMOcOM B HHTep(]a3HOM sizpe. benkn XxpomaTruHa - THCTOHBI.

Knerounsie BkmtoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK JYKApUOT
(pacTuTeNbHOM, )KUBOTHOM, TPUOHOIT)

2.4

AccuMmisiiMsl M JUCCUMMJISALMS - JIBE€ CTOPOHBbI MeTabosnu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(PHBIA U TreTepoTpodHbI. YUyacTHe KUCIOpoJa B OOMEHHBIX
mpoueccax. OJHepreruueckoe oOecnedeHue KieTku: mnpespaiieHue AT B
oOMeHHBIX mporeccax. DepMEHTATUBHBIN XapakTep peakuil KJIETOYHOTO
Merabonm3ma. DepMeHTh, MX CTPOCHHE, CBONCTBA M MEXaHHU3M JCHCTBUSI.
Kodepmentsl. OTinnuuns pepMEeHTOB OT HEOPTaHUYECKUX KaTanu3aTopoB. benku-
aKTHBATOPbl U OEIKU-MHTHOUTOPHI. 3aBHCHUMOCTb CKOPOCTH (PepMEHTATUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

IlepBHuHBIil CUHTE3 OpPraHMYECKUX BeHlecTB B Kierke. PortocuHTre3. Poib
XJloporjacToB B mpouecce (otocuHre3a. CBetoBas U TeMHOBas (asbl.
[IponykTuBHOCTE (hoTOCHHTE3a. BnusHue pa3nuyHbIX (aKkTOpoB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCUHTETUKOB: HUTPUPULIUPYIOIIHE
OakTepuu, Kenezo0aKkTepuu, cepodakTepuu, BOAOPOAHbIE OakTepuu. 3HaueHUe
XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IlponykTsl OpokeHMs M UX
HCIIOJIb30BAHNUE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIE3HEN.

AdpoOHBIE OpraHu3Mbl. DTaIlbl dHEPTeTUYecKoro oOMeHa. IlonroToBUTENbHBIN
sTan. [ MKonm3 - 6eCKUCIOPOIHOE PACHIETIIICHUE TIFOKO3BI.

buonornueckoe OKHCIIEHWE, WM KJIETOYHOE JbIxaHue. Poilb MUTOXOHApUI B
mporueccax OMOJIOTUYECKOTO OKHCJICHUS. [Muknnueckue peaxkuu.
OxucnurensHoe GocdopunupoBanue. [IpeumymecTBa aspoOHOro Myt 0OMeHa
BEIIECTB Mepe aHa3pOOHBIM. DPPEKTUBHOCTh IHEPIETUUECKOTO 0OMEHa

2.5

Peakuun matpuyHOoro cuuresa. IIpMHIMI KOMIIJIEMEHTApHOCTHM B PEAKIMAX
MaTPUYHOTO CHHTE3a. Peanuzanust ~ HacinencTBeHHOM — MHQOpManuu.
I'enernueckuii kox, ero cBoiictBa. TpaHckpumnuus - maTpuyHslii cuHTe3 PHK.
[lpyHIMIBI ~ TPAHCKPUIIMHU:  KOMIUIEMEHTAapHOCTb,  AHTUIAPAILJIENIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisuus U ee 3Tanbl. Ydactue TpaHcnopTtHeix PHK B
OouocuHTe3e Oenka. YcmoBus OmocuHTe3a Oenka. KomupoBanme aMHHOKHUCIIOT.
Poins pubocom B 6GuocunTe3e Oenka.

Opranuzanus reHomMa y poOKapuoT U dyKapHoT. Perymsanus akTHBHOCTH IT'€HOB Y
npokapuot. ['mmore3a onepona (. XKakob, XK. Mano). Perynsanus oOMEeHHBIX
MpOLECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupycsl - HeknetouHble (OpMBI KH3HH W OOJuratHele napasutbl. CTpoeHue
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IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Bupychsie 3aboneBanusi 4enoBeka, KUBOTHbBIX, pactenuid. CIINJ], COVID-19,
COIMAJIbHBIE M MEIUIIMHCKUE MTPOOIEMBI

2.6

Knerounslii 1mukn, ero mnepuoabnl u perynauus. HWutepdaza u  MHUTO3.
OcoOeHHOCTH TIPOIIECCOB, MPOTEKAONMX B UHTEpda3ze. [loaroroBka KIeTKH K
nenenuto. IIpecuHTeTHUECKMT  (MIOCTMUTOTHYECKHI), CHHTCTHYECKHH U
MMOCTCUHTETUYCCKHH (MPEMHUTOTHICCKHIA ) IEPUOABI HHTEP(ha3HI.

Marpuunbiii  cunre3 JHK-penmukanus. Ilpunuuner  perumkamuu — JHK:
KOMIUIEMEHTAPHOCTh, IIOJIYKOHCEPBATUBHBIA CHUHTE3, AaHTUIIAPAIIIIEIIbBHOCTD.
Mexanusm permnkauuu JJHK. Xpomocombl. Ctpoenne xpoMmocoM. Tenomepsl u
TejaoMepaza. XPOMOCOMHBIM HAOOp KIETKM - KapuoTwum. JUIIouaHbli u
rarmionIHbIE  HAabopel XpoMmocoM. ['omonorumynble xpoMocoMbl. I[lomoBsie
XPOMOCOMBI.

Jenenue kietku - MuTo3. CTaguu MHUTO3a U IMPOUCXOMSIINE B HUX IPOLIECCHI.
Tunel muro3a. KapuokuHe3 M LUTOKHMHE3. BHOJIOrMYECKOE 3HAYEHUE MUTO3a.
Perynsmuss MuTOTHUECKOro LMKJIAa KieTkH. lIporpammupyemas KieTouHas
rudensb - anomnTos.

OyHKIMOHANIbHAS TeHOMUKA

OpraHI/IBM KaK OMOJIOTHYECKasl CHCTEMA

3.1

OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpPTraHU3MBbI U
MHOI'OTKaHEBbIE OPTaHU3MBI.

@®opMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTuBHOE) U
nojoBoe. Bunael Oecnojoro  pa3MHOXKEHHUS: TOYKOBAaHUE, CIOPYJSALUS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxeHnue. [lonoBsie kieTku, win ramMmetsl. Meiio3. Ctaguu Menosa.
[ToBenenue xpomocom B meno3e. Kpoccunrosep. buosornueckuii cMbIci Meno3a
U TI0JIOBOTO ITpouecca. Melo3 1 €ro MeCTO B JKU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpieBoe paszpurue. ['amerorenes y >KMBOTHBIX. [losIOBBIE JKEE3BI.
OOpazoBaHue U pa3BUTHE TMOJOBBIX KiIeTOK. CriepMaToreHe3 U OOreHes.
Crtpoenue mMoJIOBBIX KJIE€TOK. OIUIONOTBOPEHHE U SMOPHOHAIBHOE pa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOZIOTBOPEHHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE OpPraHW3MOB (oHToreHes). Craguu 3MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jlpobnenwe. Tumsl  npoGieHHs.
OcobeHHocTH ~ ApOOJIEHUS ~ MIICKONUTAIOMIMX.  3apOJBIIIEBBIE  JIUCTKH
(racTpymsiumsi). 3akiagka OpraHoB M TKaHEW W3 3apOAbIIIEBBIX JIUCTKOB.
B3auMHoe BiMsHHE YacTel pa3BHBAIOLIETOCs 3apojblma (3MOpHOHATBHAS
UHAYKIMS). 3akiajka IUJlaHa CTPOEHHs  JKMBOTHOTO  Kak  pe3yibTar
HepapXUUeCKUX B3aMMOJCHCTBHI TeHOB. BiusHue Ha sMOpHOHATBHOE pa3BUTHE
pa3nuuHbIX (HAKTOPOB OKpyXkatomied cpeabl. PocT U pa3BuUTHE >KUBOTHBIX.
IToctamOpuonaneHblii niepuon. Ilpsimoe u Hempsimoe pasBuTHe. PaszButue c
MeTamop(h030M y OECTIO3BOHOYHBIX M MO3BOHOYHBIX UBOTHBIX. bruonorunueckoe
3HAUEHHUE MPSIMOrO0 M HEMPSAMOIO pa3BUTHS, UX PACIpPOCTPAHEHUE B NPUPOJE.
Tunsl pocta KUBOTHBIX. DaKTOPBI PEryssUU pOCTa >KUBOTHBIX M YeJIOBEKa.
Cragun NOCTAMOPHUOHATIBHOTO PA3BUTHS Yy JKMBOTHBIX M yenoBeka. [lepromabl
OHTOTr€HE3a YEJIOBEKa.

PasmuHoxenue u pasButHe pacteHuil. ['ametrodur u cmnopodur. Meiio3 B
KU3HEHHOM TIukie pacteHuid. OOpa3oBaHWe cCHop B TIpolecce Mekosa.
I'amerorenes y pacreHuil. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOWHOE OTUIOJJOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue u
pa3BuUTHE CEMEHU. MeXaHU3MBbl PETYJISLUN OHTOT€HE3a Y PACTEHUH U KUBOTHBIX
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3.2

Hcropust cTaHOBIEHMSI M pa3BUTHS TEHETHMKM Kak Hayku. OCHOBHBIE
FEHETUYECKHUE TMOHATHUS M CHUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIbHbBIC
I€Hbl, AJBTEPHATUBHBIC IPU3HAKK, JOMHHAHTHBIA M PELIECCUBHBIM NpPU3HAK,
FOMO3UTOTa, TETePO3UT0Ta, YWCTas JIUHHUS, TUOPHIbBI, TEHOTHI, (DEHOTHII.
OcHOBHbIE ~ METOJbl TIEHETUKH: THUOPHUIIOJIOTUYECKUHM,  IUTOJIOTHYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpemuanue. [lepBblit 3akoH MeHzens - 3aK0H eTnHO00pa3us
ruOpuoB nepBoro nokoseHus. IlpaBuino nomuHupoBanus. Bropoil 3akoH
MeHngens - 3aKkOH pacllelieHus NpU3HAKoB. Lluronornuyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. ['umnores3a 4McTOTH raMer.

AHanuzupyrolee ckpemuBaHue. IIpoMeXyTOUuHBIM XapakTep HacJIEJOBAHMUS.
Pacuienuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzaenss - 3aKOH HE3aBUCUMOTO
HaclelloBaHusl  Npu3HakoB.  LluTonoruuyeckue  OCHOBBI  JUTHOPUAHOTO
CKpELIUBaHUs.

CueruieHHoe HacienoBaHue npuszHakoB. PaGotsl T. Moprana. CuerieHHoe
HAaCJIEA0BAHUE T'€HOB, HApyLICHUE CLEIUICHHs MEXAYy INeHaMH. XpOMOCOMHas
TEOpHUsl HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIN MEXaHH3M OIpeNEiIeHHs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporaMeTHeld moi. I'eHeTnuyeckas
CTPYKTypa IIOJIOBBIX XpoMmocoM. HacinenoBaHue NpHU3HAKOB, CLEIICHHBIX C
nosioM. ['eHoTun kak wnenoctHas cucrtema. Ilneiorponus - MHOKECTBEHHOE
JEeUCTBAE reHa. MHOKECTBEHHBIM ajulesn3M. B3aumonelcTBHe HeaJlIeNbHBIX
reHoB. KommiemeHntapHocTs. Onuctas. [lonmumepus

3.4

B3aumopneiictBue reHoTHMma W cpeasl OpU  (HOpPMUPOBAHUM  (EHOTHIIA.
N3menunBoCTh NpHU3HAKOB. KauecTBEHHBIE U KOJIMYECTBEHHBIC IPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEICTBEHHAs 1 HACJIEICTBEHHASI.

Monudukanonsass  u3MeH4YMBocTh. Pomb  cpenpl B (OpMHUPOBAHUU
MoupUKAMOHHON M3MeHunBocTH. HopMma peakiuu npusHaka. BapuannoHHbIH
psaa u BapuanuonHas kpuBas (B. Woranncen). CsoiicTBa MoaudukanroHHON
U3MEHUYUBOCTH.

I'enoTunuueckass nM3MeHYUBOCTh. (CBOWCTBA TE€HOTHIIMYECKON WM3MEHUMBOCTH.
Bupl reHOTUITNYECKOM N3MEHYUBOCTH: KOMOWHATUBHAS, MyTallUOHHAS.
KomOunatuBHasi W3MEHYMBOCTh. MeW03 U TIOJOBOM MpOIECC - OCHOBA
KOMOWHATUBHON W3MEHYMBOCTU. Ponb KOMOMHATHBHOM W3MEHUMBOCTH B
CO3/IaHUU T€HETUYECKOr0 pa3Hoo0pas3us B Mpejesiax OJHOro BUA.

MyranuonHass W3MEHUYMBOCTb. Buabl MyTranui: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HMHAYLUPOBaHHbIE MyTaluu. SnepHele u
nuToriazMaTndeckue Myranuu. CoMaTu4eckue U MosioBble MyTauuu. [Ipuunnel
BO3HUMKHOBEHMsSI MyTauumid. MyTareHpl M HX BIUSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOIO Ipoliecca. 3aKOH T'OMOJOTMYECKUX pSAIOB B
HacnencTBeHHo n3meHunBocty (H.W. BaBunos). BuesnepHast n3MeHYUBOCTh U
HACJIEACTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HUCCIEAOBaHUS TE€HOMa
yernoBeka. MeToAbl  M3Y4YEHUs TEHETHKM 4YeJIOBEKa: TI'€HEaJOTrHYecKui,
OJIM3HEIIOBBI, LIIUTOT€HETUYECKUI, MONYJISIUOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-T€HETUYECKU. CoBpemeHHoOe omnpeaeneHue TeHOTHIIA:
IMOJJHOT€HOMHOE CEKBEHUPOBAHUE, FT€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILIBIO
[11P-anammu3a. HacnencTtBeHHble  3a0ojeBaHMs  4eiloBeka. [eHHBIE U
XPOMOCOMHBIE 0ome3Hu YeJloBeKa. bosnesnu c HACJIEICTBEHHOU
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MPEAPACIIONOKEHHOCTHI0. 3HAYCHUE MEIUIIMHCKON TeHETHKHU B MPEIOTBPAILICHUN
U JICYEHUN TEHETUUECKUX 3a00i1eBannil yenoBeka. CTBOJIOBBIE KIIETKHA

3.6

JlomecTuKanust U CENEKIMs. 3apOKICHUE CENEKIMU U JIOMECTUKAIMHU. YUeHHUe
H.M. BaBuioBa o0 LEHTpax NPOUCXOXKIEHUS W MHOro00paszus KyJbTypHBIX
pactenuid. Ponb cenekuuu B CO3aHMM COPTOB PAacTEeHUN W MOPOJ KUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH T'OMOJIOTMYECKHMX pPSAJI0B B HACIEICTBEHHON
n3menunBoctu H.W. BaBuioBa, ero 3naueHue i CENEKIIMOHHON paOOThI.
Meroapl ceneKIMOHHOW paboThl. MCcKycCTBEeHHBI OTOOp: MacCOBBIH U
WHIUBUYAJIbHBIN. Oransl KOMOWHAIIMOHHON CCJICKIIMH. WcnrpiTanue
npousBoauTesied mo moTtoMcTBy. OTOOp MO TEHOTHUIYy C IOMOIIBIO OLEHKU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CEJICKITMOHHOW padoThl. PaguaiimoHHbIN 1
XUMHYECKHIA MyTareHe3 KaK WCTOYHUK MyTallud Yy KYJIbTYPHBIX (opm
opranu3moB. lcnosb3oBaHME T'€HOMHOIO PEIAKTUPOBAHUS W METOIOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust nCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[Tonyuenue nonumnonioB. BuyrpuBugoBas rubpuauszamus. bauzkopoactseHHOe
CKpellMBaHuWe, wWid WHOpuamHr. HepojacTBeHHOE  CKpelIMBaHWE, WA
ayrOpunuur. lerepo3uc u ero npuuuHbl. lcmonb3oBaHue TeTepo3uca B
ceneknmu. OtnaneHnas rubpumusanus. [Ipeomonenne OecTuIoausi MEKBHIOBBIX
ruOpuaoB. JlOCTHKEHUS CENIEKIIMH PACTEHUI U )KUBOTHBIX

3.7

OOBeKThl, HCIOJIB3yeMble B OHOTEXHOJOIMM, - KIETOYHbIE U TKaHEBbIE
KYyJIbTYpbl, =~ MHKPOOPTaHHM3MBbI,  HUX  XapaKTEPUCTHKA. TpanuunoHHas
OMOTEXHOJOTHA: XJeOONeueHne, IMOJyYeHHe KHUCIOMOJOYHBIX IPOIYKTOB,
BUHOAENnue. Mukpobuonoruueckuii cuHTe3. OOBEKTb MUKPOOMOIOTHYECKUX
TexHosioruil. [IponsBoacTBO 6enKa, aMUHOKUCIOT U BUTAMUHOB. VIcKyccTBEHHOE
OIUIOAOTBOpPEHUE. PEKOHCTPYKIMS SMIEKIECTOK W KIOHUPOBAHME IKUBOTHBIX.
MeTto TpaHCIUTaHTaLUK SAEp KIETOK.

XpOMOCOMHass M TE€HHass WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCTpyupoBaHue pekoMOMHaHTHBIX JIHK. JlocTmkeHuss M NepCreKTUBBI
XpPOMOCOMHOM M TE€HHOM MH)XEHepHH. MeaunuHCKue OHOTEXHOJIOTHH.
Hcnons30BaHKe CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOIro Mrupa

4.1

buonornueckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHas  cHCTeMa
opranuueckoro wmupa. [lpuHmmner kinaccudukanuu opranu3moB. OCHOBHBIC
CHUCTEMAaTHYECKHUE TPYITITBI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUS U KHU3HEACITETbHOCTU OJHOKIETOYHBIX OPTraHH3MOB.
BakTepuu, apxeu, OJTHOKICTOYHBIC TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APYTHE
npotuctel.  KoloHWaneHble  OpraHU3Mbl.  J[BIDKEHHE  OJHOKJIETOYHBIX
OpPraHU3MOB: aMeOOHTHOE, KI'YTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKICTOUYHBIX
opranu3mMoB. Pa3ipakuMOCTh y OJTHOKJIETOYHBIX OpraHU3MOB. TakcHCh

4.2

MHorokieroynsle  pacreHus.  B3auMoCBA3bp  4acT€l  MHOT'OKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOT'O OPTaHM3Ma.
OpranusMm kak enuHoe 1enoe. TkaHu pacTeHU. TUIBI pacTUTENBbHBIX TKaHEH:
oOpa3oBaTenbHas, IOKPOBHas, MPOBOASIIAs, OCHOBHAs, MEXaHHWYECKas.
OcobeHHocTu cTpoeHus, QYHKIMIA U pacroIOKEeHUs TKaHEW B OpraHax pacTeHUN

4.3

BereraruBHble U reHepaTUBHBIEC OPTaHbl pacTeHU. OYHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacreHuid. /[BUKe€HHE€ MHOTOKJIETOUYHBIX PACTEHUH: TPOMU3MBbI
n Hactuu. llormomeHue BOABI, YIJIEKUCIOIO ra3a M MHUHEPAJIbHBIX BEILECTB
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pactenusmu. Jlpixanue pacrenuil. [uddys3us ra3oB uepes moBepxXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. BblieneHune y pacteHuid. 3ammra Yy
MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpeacTBa macCMBHOM W XUMHYECKOH
3amuThl. OUTOHIIMUIBI.

PazgpaxxumocTs U perymsius y opranusmMoB. PazgpaxumocTe U perynsuus y
MHOT'OKJIETOYHBIX pacTeHHI. POCTOBbIE BellleCcTBA U UX 3HAYEHUE

4.5

MHOroKJIETOYHbIE  KMBOTHBbIE. B3anMMOCBA3b 4YacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O OpPraHHM3Ma.
Opranusm kak eauHoe nenoe. ['omeocras. Tkanu )KMBOTHBIX U YesIOBeKa. THUIIbI
KUBOTHBIX TKAHEH: SNUTENWaIbHas, COCIWHUTEIbHAs, MBIIIEYHAsA, HEPBHAs.
OcoOenHoct cTpoeHms, (GYHKIIMH W paCMONIOKEHUsS TKAaHEH B oOpraHax
YKUBOTHBIX U YEJIOBEKA

4.6

Opranbl U CUCTEMBI OPTaHOB >KUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OPIaHOB.
Omopa Tena opranu3MoB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil u BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COeIMHEHUS
KOCTEH.

JIBu>keHHEe MHOTOKJIETOYHBIX JKUBOTHbIX. I[luTanume xkuBoTHbIX. [luTanue
MO3BOHOYHBIX KXHUBOTHBIX. /Ipixanne xuBOTHBIX. KoxHoe nprxanue. XKabGepHoe u
JIETOYHOE JIbIXaHHUE.

JIpIxaHue TO3BOHOYHBIX JKMBOTHBIX. DBOJIONMOHHOE YCIO)KHEHHE CTPOCHUS
JIETKUX MO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHasl cUCTeMa 4yeloBeKka. MeXaHu3M
BEHTHWSIIUKM JIETKUX Y NOTHI M MIICKONUTAIOMUX. TpaHCIOpPT BEIIECTB Yy
OpraHu3MoB. TpaHCHOPT BEIIECTB Yy >KUBOTHBIX. KpoBeHOCHas cuctema u ee
opranel.  KpoBeHocHass  cucTemMa  TMO3BOHOYHBIX  KHBOTHBIX.  Kpyrm
KpOBOOOpAIIeHUsl. DBOJIOLUOHHBIE YCIOXKHEHUS CTPOEHHUs KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX XMBOTHBIX. BbIeneHne y opraHu3moB. Briienenue y
KHUBOTHBIX. CoKpaTuTenbHble Bakyosiu. OpraHbl BblieneHus. CBsi3b MOJOCTH
TeJa ¢ KPOBEHOCHOH M BBIJEIIUTENILHON CHCTEMaMu. BrieneHne y mo3BOHOUYHBIX
KMBOTHBIX. 3alllMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI W HX
MPOU3BOJIHBIC. Pa3paKMMOCTh M PETYISIHS Yy OpPraHU3MOB. Pa3ipakumocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazgpaxuMocTb W perysuus y
MHOTOKJIETOYHBIX pacTeHH. POCTOBEIE BeliecTBa M X 3HAYCHHE.

HepBHas cuctema u pediaekTopHas peryysiuus y MHOTOKJIETOYHbIX JKUBOTHBIX.
HepBHas cuctema u ee OT/eINbl. DBONIOIMOHHOE YCIIOKHEHHE CTPOCHHS HEPBHOM
CHCTEMBI y KHBOTHBIX.

Pa3pabotka anroputmMoB u mporpamm s 3(ddekTUBHONW (YHKIIMOHATBHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  INPOTEOMOB,  METabOJIOMOB
MHUKPOOPTaHU3MOB, PACTEHHA, )KUBOTHBIX U YEIIOBEKA

Opl"aHI/ISM YCJIOBCKA U €T0 3JOPOBLEE

5.1

Opransl ¥ cUCTEMBI OpraHoOB uenoBeka. OTenbl FOJJIOBHOIO MO3ra MO3BOHOUYHBIX
KUBOTHBIX. Pednexc u pednexkropHas nyra. besycinoBHble UM YCIOBHBIE
peduexcel. I'yMopanbHas perymsuus M SHAOKPUHHAS CHUCTEMa >KMBOTHBIX H
yesoBeka. JKene3bl SHIOKPUHHOM CUCTEMBI M X TOPMOHBI. JlefiCTBUE TOPMOHOB.
B3auMocBs3p HepBHOW W 3HIOKpUHHON cucreM. [umoTtamamo-runodusapHas
cucrema. Pedekc u pepaexropHas ayra. beaycioBHble u yCIOBHBIE peIeKChl

5.2

3ammTa opranusma ot Oone3Hel. MiMmyHHasi cucrteMa uenoBeka. KieTouHsril u
IYMOpaJIbHBIA MMMYHUTET. BpOXICHHBINH, MNpUOOPETEHHBIH CHEUpUISCKHA
MMMYHUTET. Teopusi KIoHaIBHO-celekTuBHOrO uMMmyHuTeta (I1. Dpmux, ©.M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBETHl OpraHu3MoB. Poiib
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BPO’KJICHHOI'O HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

5.3

Kposernocnast cuctema u ee opranbl. Cep/ie, KPOBEHOCHBIE COCY/bI U KPOBb.
Kpyru xpoBoobparienus. Pabora cepiiia u ee perymnsius

5.4

Jpixanue yenoseka. Juddysus ra3oB uepe3 moBEepXHOCTh KIETKH. J{pIxaTenbHas
cucteMa uesjoBeka. JlpIxaTenbHas IMOBEPXHOCTb. Perynsiuus  AbIXaHUS.
JlpixaTenbHble 00bEMBI

5.5

[InmeBaputenbHast cuctema 4YenoBeka. OThenbl NHILEBAPUTEIBHOIO TPAKTA.
[InmeBapurenpHble  Keye3bl.  BHYTpUIIONOCTHOE M BHYTPHUKIIETOYHOE
MUIIEBAPEHUE

5.6

ITokpoBel u ux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. CtpoeHue u
¢dbynkunonupoBanue Hedpona. OuibTpanus, ceKpenus U 00paTHOE BCACHIBAHHE
KaK MEXaHU3Mbl paboThbl OpraHoB BbieneHuss. OOpa3oBaHue MOYH y YeJIOBeKa

5.7

JIBu>keHHe uernoBeKa: MblliedHas cucteMa. CKeleTHble MBIIIIBI U UX paboTa.
CrtpoeHue u TUIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomonionHast  teopuss Y. JlapBuna. [Ipeamocbulku  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayyHas aearenbHocTh Y. J[apBuHa.

JBrokymue cuiibl 3BorONMK BUaOB 1o Y. [lapBuHy (BhICOKasi MHTEHCHBHOCTD
pa3MHOXXEHHUS OpraHU3MOB, HAclIEACTBEHHAass HM3MEHYMBOCTh, Oopnba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U NCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrerndeckorr Teopuu sBomtonuu (CTDI). HelitpanbHas Teopus
sBomtonuu. CoBpeMeHHast HBOJIIOIMOHHAST OMOJIOTHs. 3HaYEHHE DBOJIIOITMOHHON
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[lomynsnus Kak dJeMEHTapHas €IMHHLA 3BOMOLHMUA. COBPEMEHHBIE METOIBI
OLIGHKM TE€HETHYECKOro pa3HooOpa3us U CTPYKTypbl nonyisuuil. M3MmeHeHue
reHoQoHJa TOMYJSIMU KaK 3JEMEHTapHOE SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (GaKTOpbl (JIBMXKYIIME CHJIBI) 53BOMIONMU. MyTalMOHHBINA
npouecc. KomOunatuBHast u3MeHuuBOCTh. Jlpeild reHOB - ciiydaiiHble
HEHaNpaBJIeHHblE HM3MEHEHUs YacToT ayvienedl B momymsmuax. OPdexT
OCHOBATEJIS. Murpanumu. N3omsanuus MOMYJIALNN: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMooruyeckast (pernpoayKTUBHAS).

EctectBennbiii  orOOp - HampaBigoomuid  (aktop dBomonun.  DopMbl
€CTeCTBEHHOTO 0TOOpa: JBHXKYIIWH, CTaOWIM3HPYIOUINM, pa3pbIBAIOLIHIA
(nu3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOaeHHOCTh ~ OpraHM3MOB  KaK  pe3yiapTal  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHEe — mpucnocobiieHud y  opraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpumepsl npucnocoGnenuil y opranu3mMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U CTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT
MUKpodBoItonuu. M3omsanus - kimrodeBoi daktop BumooOpasoBanus. [lytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
cUMIaTpudyeckoe  (dKosormdeckoe),  "MraoBeHHoe"  (TIOJUTIIIOWIU3AINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl HopMUPOBaHUS OHOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb »BOMIOIMOHHON OMOJNIOTHH B Pa3pabOTKe HAYYHBIX METOAOB COXPAaHEHHS
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OnopasHooOpasusi. MHUKPOIBOMIONNS W KOIBOJIONMS IAapa3suTOB M MX XO3SCB.
MexaHnu3mbl (HOPMUPOBAHHS YCTOMUUBOCTH K aHTUOMOTHKAM H CIIOCOOBI 0OpHOBI
C HEeH

6.3

Mertoabl u3yueHus: Makpo3Bomonuu. IlaneoHTomornueckue METoAbl U3yYEHHs
sBomtoun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpapudeckue MeTo bl U3ydeHus 3Bostonuu. CpaBHeHue (iopbl U (ayHbl
MaTEpUKOB U OCTPOBOB. broreorpaduueckue obraactu 3emin. BUIbI-9HAEMHUKY 1
PEITUKTHIL.

OMOpHOJIOTHUECKUE M CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOAbl H3YyYCHHS
3BOJIOLMM. ['€eHeTHuecKkue MeXaHM3Mbl 3BOJIOIMHM OHTOIEHE3a M IOSBJICHUS
SBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOIMYHBIE  OPraHBbI.
PynumentapHble  opranbl M aTaBU3Mbl.  MOJEKYyJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE H  MaTeMaTHYeCKWe  METOJAbl  W3YYCHHsSI  IBOJIOLUH.
I'omosnoruunsie reHbl. COBpeMEHHbIE METOABI MOCTPOCHHS (PHIIOT€HETUYECKUX
JepeBbEB. XPOMOCOMHBIE MYTAI[MH U 3BOJIIOLNS TEHOMOB.

OOue 3aKOHOMEpPHOCTH (MpaBuiia) 3BostoLMU. HeoOpaTMMOCTh 3BONIOLMU.
AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIUU

6.4

Hayunble rumore3sl NPOUCXOXKACHHUS JKU3HM Ha 3emie. AOuoreHes u
na”crnepmus. JloHay4dHbIe PEICTaBICHUS O 3apOXKACHUH KU3HU (KPEALMOHU3M).
I'mnores3a MOCTOSIHHOTO CaMO3apOKIACHUS KU3HU U €€ ONPOBEPKEHUE OIBITaMU
®. Peau, JI. Cnamnanuanum, JI. Ilacrepa. IlpoucxoxaeHue >KU3HU U
acTpoOHOIIOTHS.

OcHOBHBIE 3Tanbl HeopraHuueckoi spomonuu. IlnanerapHast (reojoruueckas)
ABOJIIOLIMSL.  XUMHUYECKas HBOJOLMS. AOHMOreHHBII CHUHTE3 OpPTraHUYEeCKUX
BemiecTB u3 Heopranmdeckux. Ombir C. Mumnepa u I'. FOpu. OOpasoBanue
noysmMepoB U3 MoHomepoB. KoauepBatHas rumnote3a A.M. Omnapuna, runoresa
nepsuyHoro OymboHa Jx. XomnpaeliHa, reHermdeckass rumoreza I'. Memnepa.
Pu6osumel (T. Yek) m runoreza "mupa PHK" V. I'mnbepra. ®dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Wctopus 3emnu u meronsl ee usydeHus. Vckonaemble OpraHu4ecKrue OCTATKH.
I'eoxponosnorust u ee Meronabl. OTHOCUTENbHAs M A0COJIIOTHAsT FE€OXPOHOJIOTHS.
['eoxpoHONIOrMYecKas mKaia: 30Hbl, pbl, IEPUOJIBI, JITOXH.

HavaneHble 3Tansl opranndeckoi 3Boitonuu. [losiBieHne u 3BOMOLNS MEPBBIX
KJIETOK. OBoitouus MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MHKpPOOHbIE OMOIUIEHKM KaK aHajlor TMepBBIX Ha 3emiie
coobmiecTB. CTpoMaToauThl. [IpoKaproThl U 3yKaprUOTHI.

[Tpoucxoxxaenue sykapuoT (CUMOMOTEHe3). DBOIIOIMOHHOE MPOHCXOXKICHUE
BUpYyCOB. IIpoHMcCX0XkaeHME MHOTOKJIETOYHBIX OpraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE OTambl YBOJIOIUM BBICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl
pactenuii. Beixon pacreHuid Ha cymry. llosBieHue CHOpOBBIX pPAacTeHUR U
3aBoeBaHMe uMH cymun. CemeHHble pacTeHus. lIponcxokaeHHe IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tambl HBOJIOLMU KUBOTHOTO Mupa. OcHOBHbIE apoMOp(O3b
KHUBOTHBIX. Benzckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBIEHUE COBPEMEHHBIX
TUnoB. IlepBble XOpAOBBIE KUBOTHBIE. JKU3HB B BOAE. DBOMIONMS TO3BOHOYHBIX.
[Tpoucxoxaenne ampudbuit n pentwimii. IIporcxoxneHne MICKONMUTAIOMUX H
ntun. Ilpunnun xmoueBoro apomopdosa. OcBoeHue O€CHO3BOHOUHBIMU U
IT03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTune xu3Hu Ha 3emiie 10 3paM U MEPUOJAM: apXel, POTEPO30id, MAICO30H,
Me3030M, KaifHo30i. OOImas XapakTepuCTUKa KIUMaTa M T€O0JIOTHYECKUX
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IIPOLIECCOB. [TosiBnenue " pacuseT XapaKTEePHBIX OpPraHU3MOB.
VYrneobpa3zoBaHue: €r0 YCIOBHS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMUPAaHHS - 3KOJOTMYECKHE KpPU3HCHI npouuroro. llpuuunel u
CJIEICTBUSl MAacCOBbIX BbIMUPAaHUNA. COBpPEMEHHBIN 3KOJOTMYECKUM KpPU3HC, €ro
0COOEHHOCTH

6.5

Pasnenst u 3amaum antponosoruu. Mertonel anTtpononorud. CraHOBICHHE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH ueoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO uenoBeka ¢ KXUBOTHBIMU. CHCTEMATHYECKOE ITOJIOXKECHHE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPAaBHHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOT0-OMOXUMHUYECKHE,
noBefeHueckue. OTaMuMs 4YeloBeKa OT JKUBOTHBIX. IIpsMoxoxknaeHue u
KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJI0BHOrO MO3ra M BTOPOHU
CUTHAJIBHOW CHCTEMBI.

JiBrwkyue cuiibl ((hakTopbl) aHTPONOIreHe3a: OMOJOrMYECKUe, COLUalIbHBIC.
CooTHotleHrne ONOIOTHYECKUX U COITUAIBHBIX (PAKTOPOB B AaHTPOIIOTEHESE.
OCHOBHBIE CTaIuM AHTPOIIOTE€HE3a. ABCTPAIIONIUTEKHU - JBYHOTHE NPEAKHU JIOACH.
UYenoBek  yMenblii, II€pBbIE  M3TOTOBIEHUS Opyaui Tpyna. Yenosek
NpSIMOXOAALIMM M TMepBbI BBIXOJ JroAed 3a mpeaensl Adpuku. Yemosek
relaens0eprckuil - OOIUil MpenoK HEeaHJePTAbCKOTO YEJIOBeKa M YellOBEeKa
pazymHOro. YenoBek HeaHAECPTAIBbCKUI Kak BHUJ JIIOAECH XOJIOJHOIO KIMMaTa.
YenoBek pa3syMHBI COBPEMEHHOI'O THIIA, JEHUCOBCKHM YEJIOBEK, OCBOCHHUE
KOHTMHEHTOB 3a npeaenamMu AQpUKH.

DOBONIOIUS COBPEMEHHOTO 4ejoBeKa. EcTecTBeHHBbI OTOOp B MOMYJISALUAX
yenoBeka. MyTallMOHHBIN nporece U noiauMopdusm. IlonynasiuoHHbIE BOJIHBI,
npeiid reHos, Murpauus U ">3Qpdext ocHoBareds" B MOMYJSALUAX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. llomstue o pace. bonpmme pacel:  eBpomneouHas
(eBpasmiickasi), aBCTpajO-HETrpouaHAas  (PKBaTOpUaibHas), MOHTOJIOMJIHAS
(asmaTtcko-amepukaHcKas). BpeMsa u myTu pacceneHMsl yelloBeKa IO IUIaHETe.
EnuHcTBO  uenoBeueckux pac. HayuHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoOneHHOCTh YeNoBeKa K pa3HbIM YCIOBHSIM OKPY)KAIOLIEH Cpelibl.
Bnusaue reorpaduueckoil cpeasl W apeidiga reHoB Ha MOpQOJOTHIO U
(u3HMO0NOTHIO YeIoBeKa

OKOCHCTEMEI U MMpUCymue MM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3amaun sxosorun. CBA3b S3KOJIOTHU C JPYTUMH HAyKaMH.

Metoaer skonoruu. IloneBbie HaOMOIEHUS. ODKCHEPUMEHTHI B DKOJIOTHH:
MPUPOJIHEIE W J1abopaTtopHbie. MoaenupoBaHHe B OSKOJOTUH. MOHHTOPHHT
OKpY’KaroIlel Cpe/bl: TOKAIbHBIN, pErHOHABHBIN U TTI00aTbHBIN

7.2

Dkojorudeckre (akTopbl W 3aKOHOMEpHOCTH ux naeiictBus. Knaccudukarus
HKOJIOTUYECKUX (haKTOpOB: abWOTHYECKHE, OHOTHYECKHE, aHTPOIOTEeHHBIE.
OOmue 3aKOHOMEPHOCTH JEHCTBUS JKOJIOTWYeCKuX QakTopoB. [IpaBuio
munumyma (K. Inpenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOMOHTHBIE
CTEHOOMOHTHBIE OpPTraHU3MBI.

Abnornueckue ¢akropsl. CBeT Kak sKomoruueckuil ¢akrop. JleicTBre pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TIpPYIIIbI
pacTeHMH W JKMBOTHBIX II0 OTHOIIEHHIO K CBeTy. CHrHalbHas poOJb CBETA.
®otonepuonusM. Temmeparypa Kak dKonorudeckuii ¢akrtop. [lelcTBue
TeMnepaTypsl Ha opraiu3Mebl. [[OMKUITOTEPMHBIE K TOMOMOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.
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Brnaxxnocts kak skonormyeckuii (aktop. IlpucmocoOnenuss pacreHud K
MoJJIep>KaHuI0 BOMHOTO Oananca. Kiaccudukanus pacTeHUi 10 OTHOIICHUIO K
Boze. [IpucnocoOaeHust >KUBOTHBIX K U3MEHEHUIO BOJIHOTO pexuMa.

Cpenpl OOMTaHUS OpPraHW3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, ITOYBEHHAs,
riyOMHHas  TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMHUYECKHE
0coOEHHOCTH cpel oOuTaHMs OpraHu3MoB. lIpucmocoOiieHHs OpraHu3MOB K
KU3HU B Pa3HBIX Cpe/Iax.

buonorudeckue purmel. BHenHue u BHyTpeHHUE pUTMBL. CyTOYHBIE ¥ TOTUYHBIC
putMbl. [Iprucnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCIIOBHM
KU3HU.

Kusznennsie Gopmbl opranu3moB. [lonstre o xu3HeHHOH (Gopme. JKu3HEHHBIC
(GOpMBI pacTeHHIA: NIEPEeBbs, KYCTAPHHUKH, KYCTAPHUYKUA, MHOTOJICTHHE TPABBI,
oJlHOJIeTHUE TpaBbl. JKu3HEHHbIE (HOPMBI )KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue Qaxtopel. Buasl OMOTHYECKHUX B3aMMOAEUCTBUN: KOHKYPEHIIMS,
XHUITHAYECTBO, cuMOMO03 1 ero (opmel. [lapazutusm, koomeparus, MyTyaan3Mm,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBUS  (Tommyeckue, (opuyeckue, (abpuyeckue). 3HaueHUE
OMOTHYECKMX B3aMMOJCHCTBHI Il CYIIECTBOBAHUS OpPraHU3MOB B Cpele
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUCHHUS

7.3

DKOJIOTHYECKUE XapaKTEePUCTHKU momnyasauud. [lomymnsius xak Ouojoruyeckas
cuctemMa. Posib HEOTHOPOIHOCTH cpefibl, GU3HUECKUX OapbhepOB U OCOOCHHOCTEH
OMOJIOTHH BUIOB B (DOPMHPOBAHUHM MPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISIIHAN.
OcCHOBHbIE TOKa3aTeIu MOMYJSLUU: YUCIEHHOCTb, IJIOTHOCTb, BO3pacTHas M
MOJIOBasg CTPYKTYypa, POXKAAEMOCTh, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTparusi.

Dkonoruyeckasi CTpykTypa mnonyiasnud. OIeHKa YHCJICHHOCTH TOMYJISIUY.
JlvHamMuka nomyJsiliMU U €€ PErysauus. bUoTHYeCKHii MOTeHUMA MOIYJISIUH.
MogenupoBanre JOWHAMUKH momyiasiuud. KpuBble pocTta 4YMCIEHHOCTH
nonynsauu. KpuBble BbDKHMBaHUS. Peryisius 4MCIEHHOCTH MOMNYJSALMMA: POJIb
(akTOpOB, 3aBUCAIIUX M HE 3aBHUCIIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpateruu BUIOB (r- u K-cTparerun).

[lonsitTue 00 »sKonorvyeckoil Hume Buga. Mectoobutanue. MHoromepHas
MoJenp dkosnorndecko Humu k.M. XarumHcoHa. Pasmepsl 3KOI0TMYECKON
Hu. [ToreHnmanbHas U peain30BaHHAsT HUILIN.

Bun kak cucrema mnonmynsuuid. Apeanbl BHUIOB. Buasl M UX JKU3HEHHBIE
CTpaTeruy.  3aKOHOMEpPHOCTH  TMOBEACHUS W MUTpalUid  YKUBOTHBIX.
buosnornueckue nHBa3uM 4y KEpPOJHBIX BUIOB

7.4

CoobmiectBa opraHuzMoB. buoneHo3 u ero crpykrypa. CBs3M MexXIy
opraHu3MamMu B OHOIIEHO3e. DKOCHCTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). DyHKIMOHAIBHBIE OJOKM OPraHU3MOB B IKOCHUCTEME: IMPOIYLEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpoduyeckue 1enu U CETH.
Abunornueckue 01oku s3kocucteM. [louBbl M mibl B 3Kocuctemax. Kpyrosopot
BCIICCTB U IMOTOK DHCPIUH B OKOCHUCTEME.

OcHOBHBIE TOKa3aTenu dKOocUCTeMbl. bromacca u mpoayKius. DKOIOTHYECKHe
MUPaMUbI YUCell, OMOMACChl U SHEPIHH.

HanpasieHnHbsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cyKueccuu. llepBuunbie u
BTOPUYHBIE CYKIECCUM M UX MPUYUHBL. AHTPOIOTrE€HHbIE BO3ACHUCTBUS Ha
cykueccun. KnumakcHoe cooOmectBo. buopasHooOpasue u  mojHOTa
KpYroBOpOTa BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Tpuponuble 3KOCHCTEMBbI. AHTPOINOTEHHbIE 3KOCHUCTEMBL. ATpPO3KOCHUCTEMA.
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ArpornieHo3. Pazniuus Mex a1y aHTPOIOI€HHBIMU U IPUPOIHBIMU 3KOCUCTEMAaMH.
Ypb6oskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucTeM. I'oposckas duopa u
¢dayna. CunanTponuzanus ropoackoit (ayssl. buonsornueckoe 1 X03sHCTBEHHOE
3HAYEHHUE arpodKOCHCTEM M ypOO3IKOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICHICTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHocC sHEpPruM M BELIECTB MEXIAY CMEXKHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTD
OpPraHU3MOB, TONYISIMA M HSKOCUCTEM B YCIOBHSAX €CTECTBEHHBIX H
AHTPOINOT€HHBIX BO3JCUCTBUI

7.5

buochepa - oOmeruianerapras o00oj04yka 3emiid, TO€ CYHIECTBYET WIIH
cymecTBoBasia Jku3Hb. Yuenue B.U. Bepnaackoro o Owuochepe. OOGnactu
o6uocdeps u ee coctas. JKnuBoe BemiecTBo 6Mochepsl U ero PyHKIUH.
3aKkOHOMEPHOCTH cyIiecTBOBaHUsA Ouocepsl. OcoOeHHOCTH Ouocdepbl Kak
m00anbHOM  dKocucTeMbl.  [luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiecTB M OHOr€OXMMHYECKHE MHKIBI (yriaepoja, aszoTa).
PurmuanOCTS siBICHMIA B Onochepe.

3onanbHOCTh Ouochepsl. [lonsatue o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHIPA,
XBOWHBIE Jieca, CMEIIAHHBIE WM IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOIUYECKUE Jieca, BBICOKOTOpbs. Kimmar, pacTHTENbHBIA U
KUBOTHBIN MU OMOMOB CYIIIH.

CTpykTypa U (YHKIHUS JKUBBIX CHCTEM, OIICHKA MX PECYpCHOTO MOTCHIHANIA W
OounocdepHbIX QYHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI M UX MPUYMHBL. Bo3nelicTBrue yenoBeka Ha ouochepy.
3arpsi3HeHue BO3AYIIHOM cpenbl. OXpaHa BO3AyXa. 3arpsi3HEHNE BOJHOM CPEJIbI.
OxpaHna BoIHBIX pecypcoB. Pazpymienue nouBel. OXpaHa MOYBEHHBIX PECYPCOB.
W3MmeHeHne knumara.

AHTpOIIOr€HHOE BO3/CHCTBHE HA PACTUTENbHBIM U JKUBOTHBIM Mup. OxpaHa
PacCTUTEIBHOIO M XUBOTHOTO Mupa. OCHOBHBIE NPHUHLUIIBI OXPAHBI IPUPOJBI.
Kpacusie kauru. Oco6o oxpansiembie npupoansie Tepputopuu (OOIIT).
borannueckue canpl ¥ 300J0TUYECKUE TTAPKH.

OcCHOBHbIE NPUHLHUIIBI YCTOWYMBOTO pA3BUTHUSI YEIOBEYECTBA M IPUPOBI.
PamonanbHOe  NPUPOAONOIB30BAHWE M COXpaHEHHE  OMOJIOTHYECKOTro
pazHooOpa3zus 3emin

«TemaTuueckoe IVIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA YaCO0B, 0OTBOIUMBIX HA OCBOCHHE

Ka:KI0M TeMbI»

10 kiace
Ne n/m Ha3zBanue pa3nena (Tembl) KoaunuecTBO yacoB
1. buonorus xak Hayka 1
2. JKuBbIe cCTEMBI M X 3HAUYCHHE 3
3. buonorus kinetku 4
4, XUMHYECKasi OpraHu3aIusl KJICTKH. 9
5. Crtpoenue u GyHKIIUU KICTKH. 8
6. OOMeH BelecTB U NPEeBpaleHUe YHEPTUH B KIIETKE. 9
7. HacnencTennas nandopManys u peann3anus €€ B KICTKE. 5
8. JKM3HEHHBIN ITUKIT KJICTKH. 6
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Ne i/ Ha3Banmue pa3nena (Tembl) KoaudecTBo 9acoB
9. CtpoeHne U pyHKIIUH OPTaHU3MOB. 12
10. Pa3MHOXeHME M pa3BUTHE OPTAaHU3MOB. 9
11. I'eneTuka - HayKa O HaCIEICTBEHHOCTH U U3MEHUYUBOCTU 3

OpraHHU3MOB.

12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 10

13. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH. 6

14, I'eneTuka yemoBeka. 4

15. Cenekiusi OpraHu3MOB. 7

16. buorexHonorus u cunTeTHYECKas OMOJIOTUS 6
Uroro: 102

11 kaace
Neni/m Ha3sBanme pasaesia (Tembl) KosaunyecTBO 4acoB
1 3apoxaeHUE U Pa3BUTHE IBOIOIMOHHBIX 9
' NPE/ICTABICHUI B OUOJIOTHH.
2. MUKPOABOJIONHS U €€ PE3yIbTaTHI. 9
3. Maxkpo3BOIIOIUS U €€ PEe3yIbTaThI. 9
4, [IpoucxoxaeHue u pa3BUTHE KU3HHU HA 3eMII€. 18
5. [TpoucxosxaeHne YenoBeKa - aHTPOIIOTeHeE3. 13
DKOJI0THS - HayKa O B3aMMOOTHOUIECHHSIX 3
6. OpPTaHU3MOB U HaJIOPraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpesion.
7. OpraHu3msl 4 cpefia OOUTaHMsL. 11
8. DKOJIOTHS BUJOB U MOMYJISLIHIA. 5
9. DKoJ0TUs COOOIIECTB. DKOJIOTHYECKNE CUCTEMBI. 11
10. buocdepa - rmodanbHast sxocucTeMa. 3
11. YenoBek U OKpyrKarolas cpea. 11
Uroro: 102

TemaTnuyeckoe NJIAHNPOBAHME C YYETOM JIA00OPATOPHBIX U MPAKTHYECKHX PadoT

10 kaacce
B ToM uncne Ha:
Ne Komunuectso
HaumenoBanue pasnenos [IpakTnueckue JlaboparopHbie
/i 4acoB
paboThI paboThI

1. buonorus kak Hayka 1
2. JKuBbIe cCTEMBI U UX 3HAUCHUE
3. buonorust kineTku 4
4. XUMHUYECKask OpraHU3alysl KIETKH. 9 2
5. Crpoenue u GyHKIIUU KJICTKH. 8 1
6 OOMeH BelIecTB U MPEBPAIlCHHE 9 4

' DHEPIUU B KIIETKE.
7. HacnencrBennast nunpopmanus u S)
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peaynzalus ee B KJIEeTKe.
8. JKW3HEHHBIN UK KICTKH. 6 2
9. Crtpoenne U pyHKIIUH OPTaHU3MOB. 12 2
10. PasMHOXEHHE U pa3BUTHE 9 5 2
OpraHHU3MOB.
['eHeTHKa - HAayKa O 3
11. |HacneaCTBEHHOCTH U U3MEHUMBOCTHU
OpraHHU3MOB.
12 3aKOHOMEPHOCTHU 10 1 5
HACJIEICTBEHHOCTH.
13. [3aKOHOMEPHOCTH M3MEHYUBOCTH. 6 1
14, ['eneruka 4eloOBEKa. 4 1
15.  |Cenexuusi OpraHu3MOB. 7 1 2
16. BHOTEXHOIOTHS U CHHTETHYECKAS 6 1 1
OnoJIOTHSs
Wroro: 102 11 18
11 kaacce
No Koiectso B ToMm uncne Ha:
w HaumenoBanue pazaenon qACOB [Ipaktuueckue | JlaGopaTopHbie
padoThI paboThI
3apoKICHUE U pPa3BUTHE 9
1. DBOJTIOIIMOHHBIX MPECTABICHUH B
OHOJIOTHH.
2. MUKPOIBOIIONUS U €€ Pe3yIbTaThI. 9
3. MakposBOIIOLUSA U €€ PE3YJIbTATHI. 9 3
4 [TponcxoXxaeHHEe U pa3BUTHE KU3HU Ha 18 5 1
' 3emue.
5 [IpoucxoxaeHne yeaoBeka - 13 1 1
AHTPOTIOTEHE3.
DKoJorus - HayKa o 3
6. B3aMMOOTHOIICHHSIX OPTAHU3MOB U 1
HAJOPTaHU3MEHHBIX CUCTEM C
OKpYKaIoIIe CpeIou.
7. OpranusMmsl U cpeia 00UTaHus. 11 3
8. DKOJIOTHS BUJIOB U MOIYJISLIHMA. 5 1
9 JKOJIOTHUSI COOOIIECTB. DKOJIOTHUECKUE 11 1 1
CUCTEMBL.
10. |buocdepa - rrodanbHAS YKOCUCTEMA. 3
11. |YenoBek u OKpy»Karoimas cpefa. 11
Uroro: 102 4 11
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DJIeKTPOHHbIE 00pa3oBaTe/ibHbIEe pecypchl, HCIOJIb3yeMble MPHU peaTu3auuu

MPOrpaMMblI

Ne B
(penepaabHOM
nepeune JOP

IIpeamer, kaace

20P

1.3.4.3.1.

buonorus 10 knacc

VYpoku o yueOHomy npenmery «buonorus»

1.3.4.3.2.

buomorus 11 xiacc

VYpoxku no yue6HOMY mipenmety «bruomorus»

1.3.4.3.7.

buonorusa 10-11
KJIacc

buonorus 10-11 xnacc. YraoyOneHuslil ypoeHs. 14
MOJTyJIei

1.3.5.3.13

buonorus 10.
YrnyOneHHbIH

B O0P B10Y npencrasneno 16 moayneit Ha 102
aKaJIeMUYeCcKHX Jaca. B ocHOBe conepxaHus yueOHOTO
MaTepuaa yueOHble U IPOBEPOUHBIE 3aaHUs 11O
3aKOHOMEPHOCTSM ()YHKIIHOHHUPOBAHUS KJIETOUHOTO
YPOBHS OPraHU3ALMH )KUBOM MAaTEPUH: OPraHUYECKUN U
HEOPTaHUYECKUH COCTaB KIETOK, OMOXUMHUYECKUE U
O6uodu3nUecKre NpoLecchl KJIETOYHOTO B3aUMOIEHCTBHYS,
IIpuMepsl Ki1eToyHou atunuu. Kpome Toro,
paccMaTpuBarOTCs KpUTEPUH IPOUCXOKACHUS U
(yHKIIMOHMPOBAHUS MPOKAPHOT M SYKAPHOT, & TAKKE
0COOEHHOCTH XpaHEeHHUs, Iepeay U BOCIIPOU3BEICHUS
TFeHETUYECKON MHPOpMAIINK, BO3MOKHOCTH CEJIEKLIUU U
6uotexHonoruu. K Mogymnsm, pacKpbIBaroIum
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYMBOCTH,
no0aBIieH pa3fien, MOCBSIEHHBIN N'eHEeTHKE YeJIOBEKa.
OO6mmit nepeuens Moayseit: buonorus kak Hayka; JKuBbie
CUCTEMBI M UX U3ydeHue. buonorus kinetkn; XuMudeckas
OpraHM3alys KIETKH: HEOpraHU4YEeCKHE BEIECTBa;
XuMuyeckasi OpraHu3anysi KIETKH: OpraHu4ecKHe
BemiectBa; Ctpoenue u pyHkunu kinetku: [Ipokapuorsr;
Crpoenue U QyHKIUH KIETKU: DyKaproThl; OOMeH
BELIECTB U MPEBPALLEHUE SHEPTUU B KIIETKE;
HacnencrBenHast nH(popManys U peannsanus ee B KJIeTKe;
Kuznennsblit nuki kinetku; CTpoeHne U GyHKIUH
OpraHu3MoB; Pa3MHOKeHUE U pa3BUTHE OPraHU3MOB;
3aKOHOMEPHOCTH HACIEACTBEHHOCTH; 3aAKOHOMEPHOCTH
N3MEHUMBOCTH; ['eHeTHKa uenoBeka; CeneKius
OpraHu3MoB; BHOTEXHOJIOTUS U CUHTeTHYECKast OMOJIOTHS

1.3.5.3.14

buonorus 11.
YrnyOneHHbIH

B D0P b11V npencrasneno 12 moayneit Ha 102
aKaJeMUYecKUX yaca. B ocHoBe conepxaHus yueOHOTO
MaTepuasa yueOHble U TPOBEPOYHBIE 3aJaHUS 110
MPOUCXOXKACHUIO U PA3BUTHUIO OPIraHUYECKOTO MUPA C
OTIMCaHUEM KOHKPETHBIX OMOXMMHYECKHUX,
O61O0pU3NIECKUX U MOJIEKYJISIPHBIX OCOOCHHOCTEH U
CBOWCTB UBOW MaTepuu. [locie 3Toro akieHT cMmemaeTcs
Ha 3KOJIOTHYECKUE BOMPOCHI, KOTOPBIE KaCAIOTCS
B3aMMOOTHOIIIEHU OPTaHU3MOB CO CPEeIOi OOUTAHWS;
(dbopmMupoBaHUS U PYHKITMOHUPOBAHHS IKOJIOTUIECKUX
COOOIIECTB U CUCTEM, BKIItoUas ouochepy. Baumanue
TaK)Ke YACNAETCS palliOHATBLHOMY MTPUPOI0TIOIB30BAHUIO
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Ne B
(penepaabHoM
nepeune JOP

IIpeamer, kaace

20P

1 YCTOWYMBOMY pa3BUTHIO. OOIINI TTepeUYeHbh MOTYJICH:
3apoxaeHUE U Pa3BUTHE IBOIOIMOHHBIX MTPEICTABICHUM
B Onosoruu; MUKpOIBOIIIOLIUS U €€ Pe3yJIbTaThl;
MakponsBosntonus u ee pe3yibrathl; [Ipoucxoxnenue u
pa3BUTHE KU3HU Ha 3emiie; DBOJIOLUS KUBOTHOTO U
pacturenpHOro Mupa Ha 3emiie; Ilpoucxoxnenue
yesioBeKa - antpornorenes: Opranusmsl U cpeia OOUTaHMUS;
DKOJIOTHUS BUAOB U TOMYJISIHIA; DKOJIOTHS COOOIIECTB U
JKOJIOTHYECKUEe CUCTeMbl; bruocdepa - rinobanbHas
sKocucTeMa; YenoBeK U OKpy Karolas Cpe/a;
PannonansHoe mpupoaOIoNb30BaHUE U YCTOMUNBOE
pa3BUTHE

1.3.5.3.15

Tpenaxep "O0naxo
3HaHUI".
buonorus, 10 knace
(yrnyOneHHsI i
YPOBEHbB)

D0P conepXUT CIeayIOIINE JIEKTPOHHBIE
00pa3oBaTeNbHbIC PECYPCHI: a) OMOPHBIC KOHCIIEKTHI
(mpencTaBisAOT OO0 KOHIIEHTPUPOBAHHYIO TEOPHIO "HA
OJTHOM cliaiijie" 1mo TemMam mpeamera); 0) caMoCTOSITeIIbHBI
€ padoThI (comepxKaT MHTEPAKTUBHBIE 3a/JaHUS C
ABTOMATHUYECKOMN IIPOBEPKOI); B) Ja0OpaTOPHBIE paOOTHI
(TpencTaBisAOT COO0H BUPTYAIbHBIE MPAKTUKYMBI,
MOJIETTUPYIOIIHE PEAbHYIO CUTYAIUIO); T) KOMILIEKT
TEMaTUYECKUX KOHTPOJIbHBIX padoT. Conepxanue S0P
cootBeTcTBYyeT Tpeboauusm GI'OC COO u ®OIT COO ¢
yaeroMm DenepanbHON MPOrpaMMbl BOCITUTAHUS U
Konnenmun npenonaBanus 6uonoruu. OT6op u
MOCJIEIOBATENBHO CTh U3yUSHHS MaTepHalia CoIepPIKaHuUs
COOTBETCTBYIOT (pesiepanbHOil paboueil mporpamme
cpennero ooriero oopazoBanus npeamera "buonorus”
(yrimyGuieHHBIH YPOBEHB)

1.3.5.3.16

Tpenaxep "O0naxo
3HaHUR".
buomnorms, 11 kmacc
(yrmyGueHHsbI i
YpOBEHb)

D0P conepXUT cleayroume 3JIeKTPOHHbIE
o0pa3oBaTeNbHbIE PECYPCHI: a) OITOPHBIE KOHCIIEKTHI
(mpencTaBisAOT COOON KOHIIEHTPUPOBAHHYIO TEOPHUIO "Ha
OJIHOM chaiiie" mo Temam npeamera); 6) CaMOCTOSTEIbHbI
€ paboThI (coaepaT HHTEPAKTUBHBIE 3a/1aHUS C
aBTOMATHUYECKOM MPOBEPKOM); B) TabOpaTopHbIE pabOThI
(mpencTaBisAOT COO0N BUPTYaIbHbBIE IPAKTUKYMBI,
MOJICIUPYIONTUE PEATTHYIO CUTYAITUIO); T) KOMIUICKT
TEMAaTUYECKUX KOHTPOJIbHBIX paboT. Coxepxkanue S0P
cootBercTByeT TpeboBanusiM ®I'OC COO u ®OIT COO ¢
yuetoM DenepanbHOM MporpaMMbl BOCOIUTAHUS U
Konuenmun npenonasanus 6uonoruu. OTéop u
MOCTIeIOBATEIbHOCTh N3YUEHHs MaTepraa CoJAepKaHus
COOTBETCTBYIOT (efiepaibHON pabouelt mporpamme
cpemHero obmiero oopazoBanus npeamera "buonorus”
(yrimyOneHHBIH YPOBEHB)
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