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INOACHUTEJIBHASA 3AIINCKA

VYuebnsiii npenmer «buonorusiy yriyonéaHoro ypoBHs uiydeHus (10—11 kmaccer) siBisercs
OJHUM U3 KOMIIOHEHTOB IpenMeTHOH obnactu «EctecTBeHHO-Hay4Hble mpeameTs». CormacHo
nonoxeraussM ®I'OC COO mpoduiibHble yuyeOHBIE MPEIMEThI, U3y4aeMble Ha YrIIyOJEHHOM YPOBHE,
SBISIIOTCA  criocoboMm  auddepeHnmany 00ydeHUsT Ha YpOBHE CpeaHEro oOmiero ooOpa3oBaHUS H
MpHU3BaHbl OOECMEUUTh MPEEMCTBEHHOCTb MEXJY OCHOBHBIM OOIIMM, CPEIHUM OOILIUM, CPEIHUM
npo¢eCCHOHATBLHBIM U BBICIIUM 00pa3zoBaHueM. B TO ke Bpemsi KaAblil U3 3TUX y4eOHBIX MPEAMETOB
JOJDKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE peEIIeHHEe O00pa30oBaTEIbHBIX, BOCIUTATEIBHBIX WU
pa3BUBAIOIINX 3a/1a4, CBSA3aHHBIX C IpodopueHTaIe 00yJaronxcs U CTUMYJIHPOBAHUEM HHTEpeca K
KOHKpETHOW 00JacT HayyHOro 3HaHMs, CBS3aHHOTO C OHOJOrHell, MEIUIIMHOW, SKOJOTHEH,
MICUXOJIOTHUEH, CIIOPTOM WJIM BOCHHBIM JICTIOM.

[Iporpamma mo yuebHoMy mnpeamery "buomorms" maér mnpeacraBieHHe O LENM W 33jJadax
u3ydyeHuss ydyeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YpOBHE, ONpeNeNseT 00s3aTebHOe
(MHBapuaHTHOE) TPEIMETHOE COJAEpX aHHe, €ro CTPYKTypupOBaHHE IO pa3delaM H TeMmaw,
pacripenieieHue 1Mo KjaccaM, PEeKOMEHIYeT IOCIe0OBAaTeIIbHOCTh M3YyUeHHs Y4eOHOro marepuaia C
Y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKA Y4eOHOTO Ipolecca, BO3PAaCTHBIX
0ocobeHHOCTel ofyuaronuxca. B mporpamme mo OMONOTHH peann30BaH MPUHLUI MPEEMCTBEHHOCTH C
M3y4eHHEeM OMOJIOTHH Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, Oarogaps 4eMy MpocMaTpUBaeTCs
HANpaBICHHOCTh Ha TMOCIEAYIOIIee pa3BUTHE OWOJOTHYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha
(dbopMHEpOBaHKE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, SKOJIOTUIECKOTO MBIIIICHUS, IPEICTaBICHUN
0 37I0pOBOM 00pase >KM3HH, Ha BOCIHUTAHUE OEPEKHOTO OTHOIICHUS K OKPYXKAIOIIeH MpUpOIHOM cpee.
B mporpamMe mo OuoOIOrMM TakXe IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buomorusi» B
peanmzauuu  TpedboBanuii PI'OC COO K mnIaHUPYEMBbIM JIMYHOCTHBIM, METANpPEAMETHBIM U
MPEIMETHBIM pe3yibTaTaM 0OydeHUs U B (JOPMHPOBAHWU OCHOBHBIX BHJIOB YU4EOHO - IMO3HABATEIHHOMN
NEeSTeIbHOCTH 00Y4YalOlIMXCsl 10 OCBOCHHIO COAEpkKAHMS OMOIOTHYECKOro 0Opa3oBaHUS HA YPOBHE
cpenHero ooIero oopa3oBaHus.

VYueOubiii npeamer «buonorus» Ha ypoBHE cpeaHero oomero oOpa3oBaHMs 3aBepllacT
Ouosornyeckoe oOpa3oBaHHWE B INKOJIE M OPHEHTHPOBAH Ha pacIIUpeHHe W YriyOJeHune 3HaHWN
o0yyaromuxcs 0 )KMBOH MPHUPOJIE, OCHOBAX MOJIEKYJIIPHOM M KJIETOUYHOW OMOJIOTHH, IMOPHOIOTUU U
OMOJIOTUU Pa3BUTHS, TEHETUKH, CEIEKIIMU, ONOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YUYEHHSI U SKOJIOTHH.

Nzyuenmne yuebHOro mpemmera «buomorus» Ha yrayOn€HHOM YpPOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYaroIuXcs K MOCIEeNYIOMEMY MOTYyYSHHUI0 OMOIOTHYecKOro oO0pa3oBaHMs B By3axX U
OpraHu3alMsIX cpeiHero npodeccuoHalbHOro o0Opa3oBaHUs. OCHOBY €ro COAEp)KaHUS COCTaBISET
cucreMa OWOJIOTMYECKUX 3HAHWH, MOJYYEHHBIX MPHU HM3YYEHUH OOYyYaroIIMMHUCS COOTBETCTBYIOLIUX
CHUCTEMAaTUYECKUX pa3JieloB OMOJIOTUH Ha YPOBHE OCHOBHOro 0o01iero obpasoBanus, B 10—11 kmaccax
9TH 3HAHMS TOJTYYaloT pa3BuTHe. Tak, paCIIMPEeHbl U YIITyOJeHBI OMOJIOTHYECKUE 3HAHUS O PACTCHHUSX,
KHUBOTHBIX, TpHuOax, OakTepusx, OpraHU3Me YeJOBeKa, OOLIMX 3aKOHOMEPHOCTAX JKU3HH,
JOTIOJTHUTEIBHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS MPUKIIAJHOTO M TOMCKOBOT'O XapakTepa, KOTOphIe
MOKHO HCIMOJIb30BaTh KaK OPHEHTUPHI JUIS TMOCHEeAyrolero BeiOopa mpodeccun. Bo3moxHa Takxke
WHTETpanusi OMOJIOTMYECKIX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSMH, TIOTYIEHHBIMU OOYYaIOIIMMHUCS
NIpH U3ydeHUH (GU3UKH, XUMUH, TeOTpapuu 1 MATEMaTHKH.

CtpykTypa nporpammsl 1o yueoHomy npeamety "buonorusa" otrpaxaer CHCTEMHO - YPOBHEBBIN U
HBOJIIOIMOHHBIA TMOAXOABI K U3ydyeHHIo Ouonornu. CorjacHO UM, U3y4yaloTcsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHBbIC JUII JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHHW3alWd, ABOJIOIHA
OpTraHWYECKOTO MHpa Ha 3eMJjie, COXpaHEHUsS OWOJOTHYECKOTO pa3HooOpaszus raHeThl. Tak, B 10
KJIacce M3YYaloTCs OCHOBBI MOJIEKYJSPHOM M KIETOYHOM OMOJIOTMH, 3MOPHUOJIIOTUH U OHOJOTHU
pa3BUTHs, TEHETUKU U CEJIEKLIUH, OMOTEXHOJOTUHM M CHUHTETHYECKOW OHOJIOTHH, aKTyaIH3UPYIOTCS
3HAaHUA 00y4YaroIKXCs 10 OOTaHUKE, 300JI0THH, aHATOMUHU, (PU3UOJIOTMH YeJIOBEKa.



VYuebnblil npeamer «buonorusy npusBaH 00ecreYUTh OCBOSHHE 00YYaIOIIUMUCT OMOIOTHYECKUX
TEOpU M 3aKOHOB, MJEW, MPUHLMUIIOB W MPaBWI, JISKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-
HAayYHOM KapTUHBI MUpA, 3HAHUA O CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTAX KIIETKH, OpraHu3Ma,
MOMYJSAUKN, OWOLIEHO3a, SKOCHCTEMBI, O BBIAAIOIIUXCA HAYYHBIX JIOCTUKCHUAX, COBPEMEHHBIX
UCCIICIOBAaHUSIX B OHOJIOTHM, NPUKJIAIHBIX acHeKTax OWOJIOTMYecKuX 3HaHui. Jlns pa3BuTus u
MoAJepKaHUsl HMHTEepeca OOydYaloIuUXcs K OWOJIOTMM HapsAay CO 3HAYUTENIBbHBIM  00BbEMOM
TEOPETUYECKOr0 MaTepuaia B COJEP)KaHWU MPOTrpaMMbl IO OMOJIOTHH MPEIyCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAHOBJICHUS W PA3BUTUS TOW WM MHOW 00JacTH OMOJIOTMH, BKIAJOM OTEUYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUITUX OMOIOTHYSCKUX U IKOJIOTUYECKUX MPOOIIEM.

Heabp u3yuenuss ydueOHoro mnpenmera «buonorus» Ha yriayOiaEHHOM ypOBHE — OBIIAJICHHE
O0Oy4arolUMUCS 3HAHUSMU O CTPYKTYPHO - (DYHKIIMOHAJIBHON OpPraHM3allUU KUBBIX CHCTEM Pa3HOTO
paHra u npruoOpeTeHrne yMEHUI HCIOIB30BaTh 3TH 3HAHUA B (POPMUPOBAHUN UHTEpEca K ONpeAeIEHHOM
obmactT TpoQecCHOHATBHON AEATENbHOCTH, CBA3aHHOW C OWONOTHel, Wiu K BbIOOpY y4eOHOTro
3aBelieHus JIs MIPOJOJIKEHUsI OMOJIOTHYECKOT0 00pa30BaHusl.

Joctuxkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOn€HHOM ypOBHE
o0ecreYnBaeTCs pelIeHuEM CIeIYIOIUX 3a4a4:

OCBOCHHE OOYYAIOUIMMHCS CHCTEMBl OMOJOTHMYECKUX 3HAHHMHA: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpHUAX, KOHILEMIUAX, TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBWIaX, COCTABIISIFOIIMX
COBPEMEHHYIO €CTEeCTBEHHO-HAy4YHYI0 KapTHHY MHpa; O CTPOSHUH, MHOTOOOpa3uu M OCOOEHHOCTSAX
OMOJIOTHYeCKHX CcHUCTeM (KJIeTKa, OpraHu3M, TOMyJIAIus, BHI, OwuoreorneHos, Ouocdepa); o
BBIJIAIOIINXCS OTKPBITHAX H COBPEMEHHBIX HCCIICIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHE O0Yy4arouuxcs ¢ METOJaMU TO3HAHHS KUBOH MPHUPOJABI: HCCIEI0BATEIbCKUMHU
METOJIaMU OMOJIOTUYECKUX HAyK (MOJEKYJISPHOM M KJIETOYHON OHMOJIOTHHU, SMOPHOIIOTUU M OHOJIOTUU
pa3BUTHSA, TEHETHKU U CENEKUUU, OMOTEXHOJOIMM M CHUHTETHUYECKON OMOJIOrHM, MaJ€OHTOJIOTHH,
HKOJIOTHH ); METOAMHU CAMOCTOSITEIIFHOTO TIPOBEICHHUS OMOJIOTHYECKUX UCCIIEIOBAaHU B JIAOOPATOPUU U
B Ipupoe (HabmroaeHne, n3MepeHne, SKCIIEPUMEHT, MOJICTTHPOBAHUE);

OBJIaJICHHE OOYYalOIIUMUCA YMEHHUSIMH: CaMOCTOSITEIbHO HAaXOAWUTh, AaHAIU3UPOBATh U
UCIOJIb30BaTh OMOJOTMUECKYl0 HWH(GOpPMAIMIO; I0JIb30BATbC OMOJOTUYECKOW TEPMUHOJIOTHEH U
CHUMBOJIMKON; YCTaHABJIMBATh CBS3b MEXJIY pa3BUTHEM OHOJIOTMM M COLMAJIbHO-3KOHOMHYECKUMH M
HKOJIOTUYECKUMHU TpoOIeMaMH 4eJIOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH JAEATENbHOCTH IO
OTHOILIEHMIO K OKpYXarolllel NpUupoaHOM cpenie, COOCTBEHHOMY 3/10pPOBBIO U 37I0POBBIO OKPY>KAIOLMX
JmoJeil; 000CHOBBIBaTh M COOJNIIOATh MeEpPbl NMPOQPHMIAKTUKN HMH(EKIIMOHHBIX 3a00JeBaHUil, MpaBuia
MOBEJIEHNUsT B TMpUpoAe U oOecredeHusi OE€30MacCHOCTH COOCTBEHHOM JKM3HEICSTEIHLHOCTH B
Ype3BbIUAHBIX CUTYalMSIX MPHUPOJHOTO M TEXHOTEHHOT'O XapaKTepa; XapaKTepU30BaTb COBPEMEHHBIE
Hay4HbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y OOYyYaloOlUXCsl HMHTEJUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Mpoliecce
3HaKOMCTBA C BBIAIONIMMHCS OTKPBITHSAMH W COBPEMEHHBIMH WCCIIEOBAaHUSIMH B OHOJIOTHH,
pelaeMbIMM €10 [pOoOJeMaMu, METOJOJIOTHEH  OMOJOrMYecKOro HCCIEeOBaHMS, MPOBEIEHUS
HKCHEPUMEHTAIbHBIX UCCIIEOBAHHM, pellIeHUs OMOJIOrMYECKUX 3a]a4, MOJETUPOBaHHs OMOIOTMUECKUX
00OBEKTOB U MPOIECCOB;

BOCIIUTaHHE Yy OOYyYaromMXCS LIEHHOCTHOTO OTHOUIEHMSI K JKMBOM MpHpOJAE B IEJIOM U K
OTJENbHBIM €€ 00bEeKTaM U SIBJICHHSIM; (OPMUPOBAHUE KOJOTUYECKOW, T€HETUYECKOW I'PaMOTHOCTH,
o011elt KyJabTYpbI TOBEICHUS B IPUPO/JIE; MHTETPallui €CTECTBEHHO-HAYYHBIX 3HAHUM;

npuobpereHue OOydYaloUIMMUCA KOMIIETEHTHOCTH B  PAIllMOHAIBHOM IPUPOJOINOIb30BaHUN
(cobmroneHne TpaBWJI TOBEJACHUS B TPHUPOAE, OXPaHbl BUAOB, dKOCHCTEM, Onochepsl), coXxpaHEHUU
COOCTBEHHOTO 370pPOBbsI M 3J0POBbSl OKpYXKaIOIUX JIoJed (coOmoieHuss Mep NpOoQPHIaKTUKH
3abosneBaHud, obOecriedeHne O€30MacCHOCTH KM3HENEATENbHOCTH B  UYPE3BBIYAWHBIX CHUTYaLUsAX
IPUPOJHOTO U TEXHOTCHHOT'0 XapaKTepa) Ha OCHOBE UCIOJIb30BaHUS OMOIOTMYECKUX 3HAaHUM U yMEHUI
B IIOBCETHEBHOM KH3HMU,



CO3JlaHME  yCJIOBUH  JUIsI  OCO3HAHHOIO  BbhIOOpa  OOy4YarOIIMMHUCS  MHIUBHUIYaIbHOMN
o0OpazoBatenbHOU TPacKTOPHH, CIOCOOCTBYIOMIEH nocienyomeMy  npodecCHoOHATLHOMY
CaMOOTIPEICIICHHIO, B COOTBETCTBHH C HHANBUIYaIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMU PETHOHA.

OOmiee 4nciIO 4acoB, OTBEACHHBIX HAa M3ydeHHWE OWMOJIOTHMHM Ha YIIyOJIEHHOM YPOBHE CPEIHETO
obmiero oopaszoBanus, cocraiset 204 aca: B 10 kimacce — 102 gaca (3 yaca B HEJIENIO).

OT16op OpraHu3alMOHHBIX (OPM, METOJOB U CPEICTB OOYyUCHHS OHMOJIOTHH OCYIIECTBIIACTCS C
y4€ToM crnenuduKu €ero coAep)KaHHs M HAlpaBICHHOCTH Ha IPOAOJDKEHHE OHOJIOrMYecKOro
00pa3oBaHMs B OPraHU3ALUAX CPETHETO MPOPECCHOHATBFHOTO U BBICILIET0 00pa30BaHMUA.

OOs3aTenbHBIM  YCIOBHEM TIpU OOY4YeHHM OWOJOTHMHM Ha YIIyOJIEHHOM YpOBHE SIBIISETCS
IPOBEJCHNE JTA0OPATOPHBIX M MpakTHdeckux pador. Takxke ydacTne 0O0y4arOUIMXCS B BBIIOJIHEHHH
IPOEKTHBIX M y4eOHO - HMCCIIEAOBATENbCKUX PaldOT, TEMAaTHKa KOTOPBIX ONpENeNseTCs y4UTelneM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBHIA.



COJAEP)KAHUE OBYYEHUA

Copep:xaHue MPOrpaMMBbl, BBIIECIEHHOE KYpPCU8OM, HE BXOAUT B MPOBEPKY TOCYAapCTBEHHOM
urorooit arrecraruu (I'MA).

Tema 1. Bbuosorus kak nayka (14)

CoBpemeHnHass Ouojorusi — KOMIUIEKCHass Hayka. KpaTkas wucCTOpusi pa3BUTHUS OHOJIOTHH.
buonoruueckue Hayku U u3ydaemble UMM mpoOiembl. DyHaaMeHTanbHbIE, MPUKIAAHbBIE U TOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3nayenue OHOJOTMM B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
[Ipodeccun, cszanupie ¢ Ouonorueil. 3HaueHne OMOJOTHHM B MPAKTUYECKOM NEATEIILHOCTH YEIOBEKa:
MEAUIIMHE, CEIbCKOM X03sIIICTBE, MPOMBIIIJICHHOCTH, OXPaHe MPUPO/IBL.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. 1. Bepuanckuit, U. II. IlaBno, U. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiet 1 cxeMbl: «CBsi3b OMOJIOTHH ¢ IPYTHUMH HayKamMuy, «CucTemMa OMOJIOTHYSCKUX HAYK).

Tema 2. ’KuBble cucTeMbl U UX U3y4eHuUe (24)

XKuBble cucreMbl Kak mOpeaMeT u3ydeHus Ouosnoruu. CBOMCTBA KUBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIOKHOCTb U YHOPSAJOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CaMOOPraHU3alMs, CAMOBOCIPOMU3BEICHHUE, Ppa3Ipa)kKUMOCTb, H3MEHUYMBOCTb, POCT U
pa3BUTHE.

YPOBHU OpraHU3allUU KUBBIX CHUCTEM: MOJEKYJISPHBIN, KICTOYHbIN, TKAaHEBbIM, OPraHU3MEHHbIH,
MOMYJSIIIUOHHO-BUIOBOM,  DKOCHCTEMHBIM  (OuoreoneHotuyeckuit),  Ouocdepnsii.  [Ipoueccsl,
MIPOUCXOJISIINE B KUBBIX crcTeMax. OCHOBHBIC MPHU3HAKH KUBOTO. JKM3HB Kak (opMa CyIeCTBOBAHUS
Matepuu. Hayku, n3ydaromye *uBble CUCTEMBI Ha PA3HBIX YPOBHSAX OpraHU3aLUU.

N3ydyenne KkuBbIX cucTteM. Mertoabl Ouojoruueckod Hayku. HaOmionenue, wu3sMmepeHue,
JKCIIEPUMEHT, CHCTEMaTu3auus, MeTaaHanu3. lloHATHe O 3aBUCHMMON M HE3aBUCUMOW IEPEMEHHOM.
[TnanupoBanue sxcnepumMenTa. [locranoBka u nposepka runotes. Hynesas runoresa. [lonstiue BeiOOpku
n e€ noctoBepHOcTh. Paz0poc B Ouonormueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJTY4YEHHBIX
pe3ynbTaToB. [[pUunHbBI UCKaKEHUS PE3yNbTAaTOB SKCIIepuMeHTa. [IoHsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuipl 1 cxembl: «OCHOBHBIE NpPU3HAKU JKU3HM», «buomornueckue cucreMbl», «CBoHCTBa
KUBOM MaTepun», «YpPOBHU OpraHU3alUHU XKUBOU Mpuponab», «CTpoeHue KUBOTHOM KIeTKn», «TkaHu
KHUBOTHBIX», «CHCTEMBI OPraHOB YEIOBEYECKOT0 Oopranusmay, «buoreornenos3y», «buocdepar», «MeTo bl
W3Yy4YEHUs KUBOU MTPUPOIBI.

O6opynoBanue: naboparopHoe OOOpyJIOBaHWE JJisi TIPOBEICHUS] HAOIIOJECHUN, HW3MEpPEHUH,
AKCIIEPUMEHTOB.

IpakTuyeckasi padora «/crnonb30BaHue pa3IUYHBIX METOAOB MPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buosiorus Kierku (24)

Knerka — cTpykTypHO-GyHKIIMOHATBHAS €IUMHAIIA KUBOTO. VIcTOpHUs OTKpBITHS KiIeTKU. PaboTsr P.
I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. nelinen, P. Bupxos). OcHOBHBIE TIOJIOKEHUS
COBPEMEHHOM KIIETOYHON TEOPUH.

Metoapl MOJEKYISIPHOW M KJIETOYHON OMOJIOTHH: MHUKPOCKOIHS, XpoMatorpadusi, anexTpodopes,
METOJi MEUEHBIX aTOMOB, au(dQepeHIHaTbHOe TEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHHUE KIIETOK.
H3yuenue @ukcuposannvix Kiemox. IINEKTpPOHHas MHKpockonus. Kowugokanvnas muxkpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu



[Toprpetsi: P. I'yk, A. JleBenryk, T. [lIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmupbl 1 cxeMbl: «CBETOBOM MHKPOCKOM», «IJIEKTPOHHBIH MUKPOCKOM», «VcTopus pa3BuTHs
METOJIOB MUKPOCKOITUI.

OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOINPENaparbl PAcCTUTEIbHBIX, IKHUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckasi padora «/3yuyeHne METOJOB KJICTOYHOW Owosnoruun (Xpomartorpadmus,
anektpodopes, muddepennuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi opranuzanus kjietku (104)

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPO3JIEMEHTh. Bojga m e€ ponp kak
pacTBOPUTEII, PEareHTa, y4acTHe B CTPYKTYPUPOBAHMM KJIETKH, TEIUIOpEryasiuuu. MuHepallbHble
BEIIECTBA KJIETKU, MX OMOJIOTHYecKasi poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosornueckue noiaumepsl. beakn. AMMHOKHMCIOTHBIN cocTaB
6enkoB. CTpyKTypbl OenkoBoil Mosiekyinbl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBia3b. Bropuunas,
TpeTHYHasi, 4YeTBepTUYHas CTPYKTYphl. Jlenatypamus. CpoiictBa OenkoB. Krnaccudukamusi Oenakos.
buonornueckue GpyHkuuu 0enkos. [lpuonuvl.

VYrneBoabl. MoHocaxapuipl, Iucaxapuabl, OJMrocaxapuabl M mnoducaxapujpl. OOmMi mniaH
CTpOCHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIIIeBOJ0B. buonoruueckue GyHKIIUU YrII€BOOB.

Jlununel. ['uapodunsHO-rHApOdOOHBIe cBolicTBa. Kimaccudukanus nununoB. Tpuriaunepuisl,
dbochomunuabl, BOCKH, cTrepouisl. buonorndeckue GyHkimy aumumoB. OOIIMe cBOWCTBa OMOTOTHIECKIX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenue nHyknenHosbix kucnot. Hykneornael. [Ipunnun
koMiuiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — nBoiinas crimpans. MecToHaxoxaeHue u
ounonorndeckune Gpynknuu JJHK. Bunsr PHK. ®ynkuuu PHK B kiterke.

Crpoenue monekynbl AT®. Makposprudeckue cBsizu B Mosiekysie AT®. buonoruueckue GyHkumu
AT®. BoccraHoBIIEHHBIE TIEPEHOCYUKU, UX QYHKIIMH B KIETKE. /pyeue nHykieozuompugocamotr (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouonorus: OuHOXMMHUYECKHME U OHO(PHU3MYECKHE UCCIEJOBAaHMUS COCTaBa W
MIPOCTPAHCTBEHHOMN CTPYKTYpbI OnoMoneKyi. Mooenuposanue cmpykmypol u YHKYULl OUOMONEKYN U UX
Komnexcos. Komnvromepmwiii Ou3aun u opeaHudeckull cunmes OUOMONIEKYIL U UX HENPUPOOHBIX AHALO208.

JdemoncTpanuu

[Moptpersr: JI. Ilomunr, JIx. Yorcon, ®@. Kpuxk, M. VYunkunc, P. ®panxnun, ®. Conrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEKMBOW Ipupoze», «Pacnpenenenue
XUMHUUYECKHX JIEMEHTOB B KUBOU NPUPOACH.

Tabmuisr u cxemsl: «lleproguueckast Tabauna XUMHUYECKUX 3JIEMEHTOB», «CTpoeHHE MOJIEKYJIbI
BOJbI», «BemiectBa B coctaBe opraHuzMoB», «CTpoeHHE MOJEKysbl Oenka», «CTpyKTypbl OEIKOBOU
MOJIEKYNb», «CTpoeHue MoJeKyn yriaeBonoB», «CTpoeHne Moiekyn aunuaoB», «HykienHoBble
KHCIOTh, «CTpoeHne MosieKyiasl ATD».

Ob6opynoBanue: XUMUYeCKas ocyia 1 000py1oBaHHE.

JlaGopaTopHas padora «OOHapyxeHHE OETKOB C TOMOIIBIO KAaYeCTBEHHBIX PEAKITUI».

JlabopaTtopnasi pabora «VccienmoBaHue HYKICHHOBBIX KHCJIOT, BBIJCICHHBIX U3 KIJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne n pynkuun kiaerku (84)
Tumbr  kneTok: oJykapuoTWdeckas M mpokapuotmyeckas. CTpyKTYpHO-(QYHKIHNOHAIHHBIC
00pa30BaHMsI KIETKH.



Crpoenne mnpokapuoTnyeckon kietku. Kierounas crenka Oaktepuit u apxeil. OcoOeHHOCTH
CTPOEHHUS TETEPOTPOPHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo M poJib MPOKAPUOT B
OnoleHO03aX.

Crpoenne u (YHKIMOHMPOBAHUE JYKAPHOTHUECKOW KieTku. Ilmazmatuueckas MemOpaHa
(mnasmanemma). CTpyKTypa MmiIa3MaTH4ecKo MeMOpaHbl. TpaHCHOPT BEMIECTB Yepe3 IIa3MaTHYECKYIO
MeMOpaHy: maccuBHbIN (muddy3us, obneruénnas nuddys3us), akTUBHBIA (MEPBUYHBIA U BTOPUYHBIN
aKkTuBHBIM TpaHcnopT). [lomymponunaemocts wMemOpanbl. Pabora HaTpwuii-kanueBoro Hacoca.
OHAOIMTO3: MUHOLUTO3, paronnuto3. Ik3ouuTo3. Kierounas crenka. CTpykrypa v GyHKIHUN KICTOYHOMH
CTEHKH pacTeHUi, rpuOoB.

Huronnazma. [urozons. Ilutockener. JIBwkenwe nuromnasmel. OpraHoumasl — KJIETKU.
OpnoMeMOpaHHbIE OpraHoubl KJIeTKH: HsHAomia3maruueckas cets (DJIIC), ammapar [Nombmxu,
JM30COMBI, UX CTpOCHHE W (PYHKIUH. B3anuMOCBsI3b 0THOMEMOPAHHBIX OPraHOMAOB KIETKU. CTpoeHHe
TPaHyJISIPHOTO pPeTUKyayma. Mexanusm uanpasnenus 6eaxos ¢ IOIIC. CuHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KIeTOYHBIX MeMmOpaH. [mankuii  (arpaHy/IsSpHBIA) SHIOIUIA3MATUYECKUH  PETHKYJIYM.
CekperopHas ¢ynkuus anmnapata ['onbmku. Moougurkayus dbenxoe 6 annapame I onvoocu. Copmuposxa
benxkos 6 annapame Ionvoxcu. TpaHCHOPT BeELIECTB B KIETKE. Bakyoiln pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOMABI KJIETKU: MUTOXOHJPUH, IIACTHIBL. [Ipoucxoscoerue MumoxoHoputi
u nracmuo. Cumbuoecenes (K.C. Mepeoickosckuil, JI. Mapeynuc). Ctpoenre u GyHKIIMH MUTOXOHAPUN U
wiactua.  [lepBuyHble, BTOPUYHBIE ¥ CIOXHBIE IUIACTHIBI  (POTOCHHTE3UPYIOIIUX JyKApHOT.
XJ10poniIacThl, XpOMOILIACTHI, JISMKOIJIACTHI BHICIIUX PACTEHUI.

HememOpanubie opranoussl kietku CtpoeHne M pyHKIMH HEMEMOPAHHBIX OPTaHOMJIOB KIIETKH.
PuGocomsl.  Ilpomesicymounvie ¢punamenmoi. MukpoduinaMeHTbl. AKmuHogvle MUKPODUIAMEHMNYL.
MpleyHble KIETKH. AKMuUHOBble KOMNOHEHMbl Hembluleunblx Kiemokx. Mukporpyoouku. Kierounsrit
ueHTp. CTpoeHue U JBUKEHHE >KTYTHUKOB M pecHMYEK. MUKpOTpyOOukM nuTomiasmbl. LleHTpuosns.
benku, accoyuuposannvie ¢ muxpoghunamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

SAnpo. OGonouka sifpa, XpoOMaTHH, KapUOIUIa3Ma, SAPBIIIKHA, UX CTpoeHHe U (GyHKIUU. SnepHbIit
6enkoBbIil MaTpuke. IIpocTpaHcTBEHHOE pacoN0KEHNE XPOMOCOM B HHTEp(ha3HOM siApe. Dyxpomamun u
eemepoxpomamun. benku XpomMaTUHA — TUCTOHBI. Junamuxa si0eproi 000n0uKku 6 mumose. HoepHuiii
Mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK JYKapUOT (PacTUTENHHOM,
KUBOTHOH, TpUOHOI1).

JdemMoHcTpanuu

IToptpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumer u cxembl: «CTpoeHHE JYKapHOTHYECKOW KIETKW», «CTpOeHUE >KUBOTHOU KIIETKN,
«CTpoeHre  pacTUTENbHOW  KJIETKH»,  «CTpoeHue  MHUTOXOHApuH»,  «Snpo»,  «CtpoeHue
MIPOKAPUOTUYECKOM KIETKHY.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpPENapaThl PACTUTEIbHBIX, XUBOTHBIX KIETOK,
MUKpOTpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHUs KIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabGoparopuas padora «/cciegoBanne mia3Mosan3a U JemIa3MoJin3a B pACTUTEIIBHBIX KIETKAX).

IIpakTnyeckas padora «/3ydeHue ABIKEHUS [IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBpallleHUe JHEPruM B KJeTke (94)

AccuMuIAIMSL ¥ JUCCUMUWJISIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTpoHBIA H TerepoTpodHBI. YyacThe KuCIOpoJa B OOMEHHBIX MpoIleccax. DHEPreTUYECKOe
obecnieuenne kieTku: mpeBpamieHne AT® B oOMeHHBIX Tmporeccax. DEepMEHTATUBHBIM XapakTep
peaknuii KJIeTouyHoro MmeTtabonmusma. DepMeHThI, WX CTPOEHHE, CBOWCTBA W MEXaHU3M JIEHCTBHSI.



Kodepmentsl. Otianuus GEepMEHTOB OT HEOPTraHMYECKHX KATaIM3aTOPOB. belKu-akTUBATOPHI M OENKH-
MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX peakLUi OT pa3IMyHbIX (aKTOPOB.

[lepBHUYHBIl CHHTE3 OPTraHUYECKUX BELIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIN U OKCUCEHHbIU
gdomocunmes y baxkmepuii. Ceemocodbuparowjue nuemenmsl U nuemMeHmsl peakyuoHno2o yeumpa. Pomb
XJIOpOIUTacTOB B mporiecce oTocuuTe3a. CBeroBas u TeMHOBast Ga3bl. Pomoovixanue, Cs., Cy. u CAM-
munvl pomocunmesa. IlponyKTUBHOCTH (GoTOCHMHTE3a. BiusHHe paznuyHbIX (aKTOPOB HA CKOPOCTH
dboTocuHTe3a. 3HaUeHHUE (DOTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUIMpYOMe OakTepuy,
xKene300aKkTepuu, cepoOaKTeprn, BOJIOPOIHbIE OakTepun. 3HaueHHEe XeMOCHHTE3a.

Ana’pobnble opraHu3Mbl. Buabl Opoxenus. IlpogykTel OposkeHHS M HMX HCIOJNb30BaHHE
4eJI0BEKOM. AHa pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTUU U BO30YAUTETN OOJIe3HEH.

AdpoOHBIE OpraHW3MBbl. DTarbl YHepreTuueckoro ooMena. IloaroroBurenbHelil dtam. [mukonus —
0ECKHCIOPOAHOE PACHICTNICHHE TITIOKO3BI.

buonoruueckoe oOkucieHue, WM KJIETOYHOE JbIXxaHUE. Poilb MHUTOXOHIpHII B mpoleccax
O6uonoruueckoro okucienus. Lukinnyeckue peakuuu. OxucnutenbHoe ¢ocdopuiinpoBanue. Hepaus
MembpanHoeo  epaduenma  npomonos. Cumnmes ATD: paboma npomonnou ATD-cunma3zoi.
[IpeumymiectBa a’poOHOro myTH oOMEHa BEMIECTB mepen  aHadpoOHbIM. D HEeKTHBHOCTH
SHEPreTHYeCKOro oOMeHa.

JdeMmoHcTpamun

[loprpersr: k. Ipuctnu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuipr u cxembl: «DoTOCHHTE3Y», «HEpreTudeckuii oomen», «buocunres 6enka», «CTpoeHue
bepmenTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOW MHKpPOCKOI, OOOpYAOBaHHE ISl TMPHUTOTOBJICHUS TIOCTOSHHBIX M|
BPEMEHHBIX MUKPOIIPETIApaToB.

JlabopaTopnass pa6ora «/3yueHue KaTaJUTHUECKON AakTUBHOCTU (EPMEHTOB (HA MpHUMEpe
amMmIIa3bl WIK KaTaaasbl)y.

JlabopaTopnasi padora «lI3ydeHue QepMEHTATHBHOTO pacIIEIICHUS MEPOKCHAa BOAOPOAA B
PaCTHTEITHHBIX M )KHBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHeHUE MPOLEecCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacnencrBennasi ungopmanus u peanu3anus eé B kierke (94)

Peakuun MatpuuHOro cuuresa. IIpMHINII KOMIIEMEHTAPHOCTH B PEAKLIMIX MAaTPUYHOTO CHHTE3A.
Peanuzanus HaciaenctBeHHOM uHpopmanuu. ['eHeTmueckuit ko, ero cBoicTBa. TpaHCKpumus —
MarpuuHblid cuHTe3 PHK. IIpuHOUMIBI TpaHCKpUNIMHU: KOMIUIEMEHTAPHOCTb, AHTHUIAPAJLIEIBHOCTD,
acumMeTpudHoCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese 6enka. YcnoBus OMOCHHTE3a
6enka. KogupoBanue amunokucnot. Posib pubocom B 6nocuHTe3e Oernka.

Cosepemennvie npeocmasnenus o cmpoenuu 2eHog. Opranuzaius TeHoMa y POKapHOT U 3YKapuoT.
Perynsamus aktuBHOCTH TeHOB y mipokapuot. [ mnoresza onepona (. XKako0, XK. Mano). Mozrexynsaprole
MexXaHusmbl IKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomei 2enog. Perynsanus
OOMEHHBIX MpoIIeccoB B KieTke. KineTounslii romeocTas.

Bupycsl — HekseTouHble POPMBI XKU3HH M OOJIMTraTHBIE Mapa3uTbl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, PETpOBUpYcOB, OaktepuodaroB. Kuszneuwwiti yuxn JHK-coodepocawux eupycos, PHK-
codeparcawux supycos, bakmepuogacos. Obpammnas mpaHcKpunyus, peeepmasa, UHmezpasa.

Bupychsle 3aboneBaHusi yenoBeka, >kMBOTHbIX, pactenuid. CIINJ], COVID-19, couumanbhbeie u
MEIULUHCKUE NTPOOIJIEMBI.



Buoungpopmamuxa: unmezpayus u ananuz Oonvwux maccueos («bigdata») cmpykmypHuix
buonocuueckux Oanuvix. Hamomexnonocuu 6 o6uonocuu u meouyuwue. Ilpocpammupyemvie Gyukyuu
benxos. Cnocobvl 00cmasKu 1eKapcme.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabmuub! u cxemsl: «buocunTes Oenkay, «I eHeTnYecKkuid Koy, «Bupycen», «bakrepruodarmy.

IMpakTnyeckas padora «Co3nanue MOJICIH BUPYCay.

Tema 8. ’/Ku3HeHHbIN UK KJIETKHU (64)

Krnerounsnit uuki, ero mepuonsl U perynsiuus. Uutepdaza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekamux B uurepdase. [loaroroska kietku k aeneHuto. [Ipecunrernyeckuii (IOCTMUTOTUYECKUH),
CUHTCTHUYECKUHN U MIOCTCUHTETUYCCKUH (MMPEMUTOTUICCKUI) TEPHOIbI HHTEP (Pa3bI.

Marpuunsiii cunre3 JJHK — perumxanua. [Ipuanuns! permukanuu JITHK: xomiemMeHTapHOCTS,
MOJYKOHCEPBATUBHBIA CHUHTE3, aHTUINApalIeabHOCTh. Mexanu3sMm permukanuun JHK. Xpomocowmsl.
Crpoenune xpomocoMm. Temomepbl u TenoMepasa. XPOMOCOMHBIH HaOOp KIETKH — KapUOTHIIL.
JIMnIouTHBIN ¥ TarIONIHBIA HA0Ophl XpoMocoM. ["'oMotorudabie XpoMOcoMbl. [10J10BbIE XpOMOCOMBI.

JHenenne xinetkn — mMuTo3. CTaguy MUTO3a U MPOUCXOIAIIME B HUX Mpolecchl. TuUmsl MuTO3a.
Kapuokunes n nutokunes. buosornueckoe 3HaueHHE MUTO3a.

Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemast kietouHas rudesb — arnomnros.

Knerounoe simpo, XpoMocombl, (QYHKIHMOHAJIbHASA TEeHOMHUKA. Mexanusmel npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «Lugpposas knemkay — buourngopmamuueckue mooenu
DYHKYUOHUPOBAHUA KIIEMKUL.

JdeMmoHcTpamun

Tabnuubl u cxembl: «OKU3HEHHBIN UKIT KIETKIY, «MuTo3y», «CTpoeHue xpoMocomy, «Permukarus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopnasi padora «HaOnrogeHre MuTo3a B KJIETKaX KOHYMKA KOpeEIlKa JyKa (Ha TOTOBBIX
MUKpOIpenaparax).

Tema 9. Ctpoenne n pynkuun oprannzmos (174)

buonorndeckoe pazHooOpaszue opraHu3MoB. OJHOKIETOYHBIE, KOJIOHHAIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBl.

OCOOEHHOCTH CTPOEHUS M KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJIETOYHBIE IPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYrue NpoTUCThl. KoloHNanbHble OpraHu3MBl.

B3anMocCBA3p 4YacTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OpPTraHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelibHas, MOKPOBHAs, MPOBOAIIAL,
OCHOBHasA, MexaHuueckass. OCOOEHHOCTH CTpoeHHus, (DYHKIHMIA U pacloyIOKeHUs TKaHel B opraHax
pacTeHui.

TkaHu KUBOTHBIX M 4YeJOBEKAa. THUIBI >KUBOTHBIX TKaHEH: SMHUTENUAlbHAs, COEIWHUTENbHAs,
MblIlIeyHast, HepBHasg. OCOOEHHOCTH CTPOEHUs, PYHKLMN U pacIoIOKEHUs TKaHEH B OpraHax HBOTHBIX
U YeJIOBEKa.

Opranbl. BereratuBHble M T€HEpaTHUBHBIE OpraHbl pacTeHWil. OpraHel M CHCTEMBI OpPraHOB
YKUBOTHBIX U 4yesoBeka. OyHKIIMU OpraHoB M CUCTEM OPTIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS KOCTEH.



JIBI>KeHHEe OpraHu3MOB. J[BWKEHHME OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIIHOE, >KTYTHKOBOE,
pecHu4HOE. /[BU)K€HHE MHOTOKJIETOYHBIX PACTEHUMN: TPONM3MbI U HACTUH. J[BUKEHUE MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBeKa: MbllieuHas cuctema. Pednexc. CkeneTHble MBI U UX paboTa.

IInranue opranusmoB. Iloryomenue BOIbI, YITIEKHCIOIO Tra3a M MUHEpAIbHBIX BELIECTB
pacteHussMH. IIuTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKIETOYHOE muileBapeHue. [Iutanue
MMO3BOHOYHBIX JKMBOTHBIX. OTIEiabl NUUIEBAPUTENBHOrO Tpakra. llunieBapuTesbHbIE —KEJIE3BL.
[IumeBapuTenpHas cUCTEMa YEIOBEKa.

pixanue opranu3moB. Jlpixanwe pactenmid. Jlpixanue xuBOTHBIX. Juddysus razos uyepes
MoBEpXHOCTh KieTku. KoxkHoe npixanue. /[pixarenbHas moBepxHOCTh. JKabepHoe U JIEroYHoe JIbIXaHHE.
JIpIXaHW€ TMO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIIOMOHHOE YCIOKHEHHE CTPOCHHUS JIETKUX
MMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTEMa 4YelOoBeKa. MeXaHW3M BEHTWJISILMU JIETKUX y NTUL U
MJICKOUTAOIMUX. Perymnsus apixanus. JprxarenbHbie 00bEMBI.

Tpancnopr BelmEeCTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHUM. TpaHCIOPT BELIECTB y
XKUBOTHBbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepiile, KPOBEHOCHBbIE COCYIbl M KpoBb. Kpyrm KpoBooOpamieHus. DBOIIOIHOHHBIE
YCIIO)KHEHUS CTPOEHHUS KPOBEHOCHOW CHCTEMbI I103BOHOYHBIX JKHBOTHBbIX. Pabora cepauma u eé
perynsanus.

Brinenenune y opranusmoB. Beiienenue y pactenuid. Boinenenue y xKUBOTHbIX. COKpaTUTENIbHbBIE
Bakyonu. Opransl Belenenus. unpTpanus, cekpeus 1 00paTHOE BCaChIBAHUE KaK MEXaHU3MBbI pabOThI
opraHoB BbleneHUsl. CBs3b IOJIOCTU TeJla C KPOBEHOCHOM M BBIIEIUTENbHON cuctemamu. Boiaenenue y
MMO3BOHOYHBIX JKUBOTHBIX U 4esioBeka. [louku. Ctpoenne u GyHKImoHMpoBaHue HedpoHa. OOpa3oBaHue
MOYH Yy YEJIOBEKa.

3amuTa y OpraHM3MOB. 3alllUTa Y OJHOKIETOYHBIX Opranu3moB. Cropbl OakTepuili M LUCTHI
MpPOCTEHIINX. 3aluTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrtukyna. CpencTtBa macCUBHOW M XHMUYECKOU
3anThl. OUTOHLIMIBI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpPOM3BOJHBIE. 3alllUTa OpraHu3Ma OT
6onesneil. UMMyHHas cuctema denoBeka. KieTOUYHBIH M TyMOpanbHBIH UMMYHUTET. BpOoXAEHHBINH U
NpUOOPEeTEHHBIN crienupuyeckuii UMMyHUTET. Teopus KiIOHaNbHO-celeKTUBHOro uMMyHurera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocmamurenbHble OTBETHl OpraHU3MOB. Poib BpOXIEHHOTO
MMMYHHUTETA B PA3BUTUHU CUCTEMHBIX 3a00JIeBaHUH.

PasgpaxxuMoCcThe M peryssnus y OpraHusmoB. Pa3apakuMoCTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh M peryisiiys y pacTeHuil. POCTOBBIE BENIECTBA U UX 3HAYCHUE.

HepBHas cucrema u pediiekTopHast perynsiuus y >KMBOTHbIX. HepBHas cucremMa u €€ OTHENbI.
OBOJIIOIIMOHHOE YCJIOXHEHUE CTPOCHHS HEPBHOM CHCTEMBbI Yy XUBOTHBIX. OTHENBI TOJIOBHOTO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pedexc u pedaexropHas ayra. besycioBHble U YCIOBHBIE peQIIEKCHI.

I'ymopanbHas peryinsinus U SHAOKPUHHAS CHCTEMa KUBOTHBIX U desloBeKa. JKene3bl S3HIOKpUHHON
CUCTEMBbl M HX TOPMOHBI. /[lelicTBME TOpPMOHOB. B3amMOCBSI3b HEPBHOW M SHIOKPHUHHON CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemMoHcTpanuu

IToptper: U. I1. I1aBnos.

Tabmuib! u cxeMbl: «OTHOKIETOYHBIE BOAOPOCINY, «MHOTOKIETOUHBIE BOAOPOCINY, «bakTepuny,
«IIpocreiimme», «OpraHel IBETKOBBIX pacTeHH», «CHCTEMBI OpPraHOB ITO3BOHOYHBIX JKHBOTHBIXY,
«BHyTpeHHee cTpoeHne HacekoMbIx», «Tkanu pacreHuit», «KopHeBble cucteMbl», «CTpoeHue cTeds,
«CTpoeHME JMCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «Ckener uenoBeka», «lIumeBapurenbHas
cucrtemMa», «KpoBeHocHass cucreMa», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MpblmeyHas cuctemay, «BblaenurenbHas cucremay, « JHIOKPUHHAs cucTeMa», «CTpOEHHE MBIIIIBDY,
«Ummynuter», «KumeunononoctHele», «CxeMa MHUTaHUSA pacTeHU», «KpoBEHOCHbBIE CHUCTEMBI
II0O3BOHOYHBIX KHUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IuiaHapum», «BHyTpeHHee CcTpoeHue
noxzaesoro uepssi», «HepBHas cucrema poeido», «HepBHas cuctema narymkun», «HepBHas cucrema



npecMbikarommxcsa», «HepBHas cucrema nruny, «HepBHas cucrema miekonurtaroumx», «HepBHas
cucTtema 4esoBekay, «Peduexcey.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHKpPOIpENnapaTbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MHKpOIpPENApaTbl TKAaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIMM HACEKOMBIX, HIJIOKOXKHX, JKUBbBIC
SK3EMIUISAPhl KOMHATHBIX pACTCHHM, repOapuyl pacTeHUH pa3HBIX OTIENOB, BIIAXHBIC MPEHapaThI
KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJJICKIMU OECIIO3BOHOYHBIX JKHUBOTHBIX, CKEJET YeJIOBeKa,
o0opynoBaHuE Ui JAEMOHCTPallMd IOYBEHHOTO M BO3AYIIHOTO MHTAHUSA PACTEHHUH, paculerieHus
Kpaxmasia U OeNnKoB Mmoj JAeicTBHeM (EPMEHTOB, OOOPYIOBAHHME ISl JIEMOHCTPAIIMU OIBITOB IIO
W3MEPEHHIO KU3HEHHOW EMKOCTH JIETKUX, MEXAHU3Ma JbIXaTEJbHBIX JIBUKECHHUM, MOJAEIH TOJOBHOIO
MO3ra pa3In4HbIX )KUBOTHBIX.

JlabGoparopHas pabora «/3yueHue TkaHe pacTeHUI».

JlabopaTopHas padora «/3yueHne TkaHel >KUBOTHBIX».

JlaGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoO:KeHHe U pa3BUTHE OPraHU3MOB (84)

dopMbl pa3MHOXKEHUSI OPraHU3MOB: Oecrosioe (BKJIIOYAas BEreTaTUBHOE) M T0JIOBOE. Bubl
0ecroJoro pa3sMHOKEHUS: IOYKOBAaHUE, CIIOPYIIALHNS, PparMeHTaus, KIOHHPOBAHHUE.

[TonoBoe pa3zmuoxenue. IlonoBble kieTku, win ramersl. Meiio3. Craguu wmeio3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bruonmornueckuii cMmpicit Melo3a U MOJI0BOro npouecca. Meio3 u ero
MECTO B KMU3HEHHOM LIMKJIE OPIaHHU3MOB.

[Ipen3zaponpiuieBoe paszpurue. ['amerorenes y xuBOTHbIX. [lonoBbie xene3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KieTOK. CiepmaroreHes u oorene3. CTpoeHHe MOJIOBBIX KIETOK.

OmnogoTBOpeHre U SMOPHOHATBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHW3MOB (OHTOTE€HE3). OMOpHOJOTHS — HayKa O pPa3BUTHU
opraHusMoB. Mopgoeenez — 00Ha u3 enasuvix npoodiem smopuonocuu. Konyenyus mopghocernos u mooenu
mopghoceneza. Ctaauu SMOpUOTeHe3a )KUBOTHBIX (Ha mpuMepe iarymkn). Jpobnenue. Tumnsl gpodiieHus.
Jlemepmunuposannoe u HedepmuHuposarnnoe opoodnenue. bnacmyna, munvi o6aacmyn. OCOOEHHOCTH
poOJieHUs] MJIEKOMUTAIOIIKX. 3apOoJbIIlIeBble JINCTKU (racTpyssilus). 3aKkiagka OpraHoB U TKaHEW U3
3apOJIBIIIEBLIX JIMCTKOB. B3anMmHOe BIusSHHE dYacTell pa3BUBAIOIIETOCS 3apojbilia (IMOpHOHATbHAS
WHAYKIMS). 3aKkiajgka IJaHa CTPOCHMs JKUBOTHOTO KaK PE3yNbTaT HEPAPXHUECKUX B3aUMOACHCTBUI
reHoB. BiusiHue Ha s MOpHUOHATIFHOE Pa3BUTHE PA3TUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasBurue xuBOTHBIX. I[locTamOpuoHanbHbI nepuoxa. Ilpsmoe um HempsiMoe pa3BUTHE.
PazButue ¢ meramop(o3oM y OG€CriO3BOHOYHBIX U MMO3BOHOYHBIX *KMBOTHBIX. bronornyeckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHUA, UX PACTIIPOCTPAaHEHHE B Ipupoie. TUmbl pocTa )KUBOTHBIX. PaKTOPHI
pEeryJliMd pocTa >KMBOTHBIX M uenoBeka. CTaguu NOCTAIMOPUOHAIBLHOTO PAa3BUTHUSL Yy KUBOTHBIX H
yenoBeka. [lepuonpl oHTOreHe3a yenoneka. CTapeHHe U CMepTh Kak OMOJIOTHYECKHUE MPOLIECCHI.

PasMHoOxeHMe M pa3BuTHe pacTeHuil. ['ameropur u cnopopur. Meiio3 B KU3HEHHOM LUKIE
pacrenuii. OOpa3oBanue crmop B mpolecce Mmeio3a. ['ametorenes y pacrenuit. OmiiooTBOpeHHE U
pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. [[BOIfHOE OIUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHuii. Obpa3oBanue
U pa3BUTHE CEMEHHU.

MexaHu3Mbl PeryJsuu OHTOT€HEe3a Y PACTEeHUH U KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuipr u  cxembl: «BereraTuBHOE pa3MHOXKEHHE», «Tunbl O€crosioro pa3MHOKEHUS»,
«Pa3MHOXKEHHE XJTaMHJIOMOHANb», «Pa3MHOXeHUE OdBrieHb», «Pa3zMHOXeHHE TUIpby, «Meio3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHIEKIETKH M crepmaro3ouaa», «OCHOBHBIE CTaauu
oHTOreHe3a», «llpsmoe u HempsiMoe pa3Butue», «Pa3zBurue Mmaiickoro xykay», «Pa3BuTue capaHumn,
«Pa3Butne nsarymku», «J{BolHOE OIMIONOTBOPEHUE Yy IIBETKOBBIX pacTeHMil», «CTpoeHHe CceMsH



OJTHOZIOJIBHBIX M JBYIOJBHBIX PAacTeHUI», «KU3HEHHBIM LMK MOPCKOM KamycTbl», «OKU3HEHHBIN ITUKIT
Mxa», «OKN3HEHHBIN UK NaOPOTHHUKAY, «OKN3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHMe: CBETOBOW MHKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMaTO30UA0B, MOJIENb
«LIMK pa3BUTHS JIATYILIKW».

JlabopaTopnasi padora «/3ydueHue cTpOeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnyeckas padora «BpIiBICHME TNPU3HAKOB CXOACTBA 3apOJBIILIECH  ITO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U UI3MEHYNUBOCTH OPraHU3MOB (24)

Hcropus cTraHOBIIGHUsI U Pa3BUTHUs TeHETUKH Kak Hayku. Pabotel . Mennens, I'. ne ®pwusa, T.
Moprana. Ponp orTedecTBeHHbIX Yy4E€HbIX B pa3Butuu renHetuku. Paborer H. K. Kombnosa, H. U.
BasuoBa, A. H. Benosepckoro, I'. /[. Kapneuenko, 10. A. @unumyenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKHE MOHATHS U CUMBOJIBL. ['OMOJOTrMYHBIE XpPOMOCOMBI, AJUIEJIbHBIE T'€HBI,
aNbTEPHATUBHBIE IPU3HAKH, IOMUHAHTHBIN U PELECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTAS
TUHUS, TUHOpuAbl, TeHoTwi, ¢eHoturn. OCHOBHBIE METOJBI T'E€HETHUKU: THOPHIOJIOTHYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-T€HETUUECKU.

JdeMmoHcTpamun

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeen-PecoBckuii.

Tabnuub! U cxembl: «MeToJIbl TeHETUKIY, «CXEMbI CKPEIIIMBAHUS.

JlabopaTopnasi padora «/lpo3oduia kak 00bEKT FreHETHYECKUX UCCIEAOBAHUI.

Tema 12. 3akoHomepHOCTH HacJeAcTBeHHOCTH (104)

Mounorubpumaaoe ckpemuBanue. [lepBplii 3akoH MeHIeNns — 3aKOH €IWHOOOpa3us THOPHIIOB
nepBoro nokoneHus. IlpaBuno nomuHupoBaHus. BTopoil 3akoH MeHnenss — 3aKOH pacileryIeHHs
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTHOPUHOTO CKpelIBaHus. [ Mmore3a 4iucTOThl raMerT.

AHanmusupyromee ckpemuBaHue. IIpoMexyTouHBIM XapakTep HacienoBaHus. PacmieruieHue
MIPU3HAKOB IPU HEMOJHOM JOMHUHHUPOBAHUU.

JurnbpunHoe ckpemmBanue. TpeTuil 3akoH MeHIens — 3aKOH HE3aBUCHMOIO HAcCleOBaHUS
npu3HakoB. LluTonornueckre 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuemuienHoe HacnefoBaHue npu3zHakoB. Pabotel T. Moprana. CrienyieHHOE HacjleI0BaHHE T€HOB,
HapylLIeHUE CUEIUIEHUS MEX1Yy TeHaMu. XpOMOCOMHas TEOpHsI HACTIEICTBEHHOCTH.

I'enernka nosna. XpoMOCOMHBIM MEXaHU3M OIPEAEIEHUS 10JIa. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHBIl 1 rereporaMeTHuIN noil. ['eHeTnueckas cTpykTypa MoJIoBbIX XpoMocoM. HacienoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MTOJIOM.

I'enotunn kak nemoctHas cucrema. llnelorponuss — MHOXKECTBEHHOE JIEWCTBUE TEHA.
MHoxecTBEeHHBI aiennu3M. B3aumozeiicTBue HeallslelbHBIX TeHOB. KoMIiuieMeHTapHOCTh. OnMcTas.
[Tonumepus.

I'eHeTnyeckuii KOHTPOIb PA3BUTHsI PACTEHUI, )KUBOTHBIX M YEJIOBEKA, a TakkKe (U3HOTOTHUECKUX
MPOIIECCOB, TIOBEJCHUS W KOTHUTHBHBIX (yHKIMA. [eHeTHdeckue MeXaHW3Mbl CHMOHMOTEHE3a,
MEXaHU3MBbI B3aMMOJICUCTBHS «XO35IMH — TMapa3uT» U «XO35UH — MUKPOOHOM». ['€HeTHYeCKHEe aCTeKThI
KOHTPOJISI U U3MEHEHUS HACJIEICTBEHHON HH(OPMAIIMU B MMOKOJIEHUSAX KIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabmuuber u cxemsl: «llepBpiii m BTOpOW 3akoHBl Mennens», «Tpetuit 3akoH MeHaensy,
«AHanuzupyromiee ckpeuuBanue», «Henonnoe poMuHupoBaHue», «CULEMJIEHHOE HacleqoBaHUE
MpHU3HAKOB Yy Apo3oduibl»y, «[eHetnka mona», «Kapuotun uenoBeka», «Kapuotum apo3ohuib,
«Kapuorun ntuue», « MHOKECTBEHHBIN aJlIENU3M», «B3anmMoneiicTBre reHoBY.



OOopynoBaHue: MoOJENb [UIs JIEMOHCTPAllMM 3aKOHOB €AMHOO0Opa3us THOPHIIOB IIEPBOTO
NOKOJICHUS ¥ pacUICIUICHWs] MPU3HAKOB, MOJAENb Ui JIEMOHCTPALMM 3aKOHA HE3aBHCHUMOTO
HAcJEeJOBaHUS NPU3HAKOB, MOJENb JJIsI JEMOHCTPAllMM CLEIUICHHOTO HACIEAOBaHMS IPH3HAKOB,
CBETOBOW MHUKPOCKOII, MUKponpenapart: «/po3odpumay.

IIpakTnyeckas padora «/3yyeHue pe3ynbTaTOB MOHOTHUOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIIBI.

IIpakTuyeckas padora «/3ydeHue pe3yabTaToB AUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(PHIBIY.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH (64)

B3aumoneiicTBue reHoTUna M CpeAbl mpu GopMUpOBaHUM (eHOTHNA. VI3MEHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M  KOJMYECTBEHHBIC IPU3HAKU. BuIbl W3MEHYMBOCTH: HEHACNIECICTBEHHAas W
HACJICICTBEHHAsI.

MoudukanoHHas HW3MEHYMBOCTb. Poib cpeasl B (OPMHPOBAHMM  MOAM(PUKALMOHHOM
n3MeHuuBoctd. Hopma peakuumm npusHaka. BapuanuoHHbli psn u  BapuanuoHHas Kpuas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW U3MEHYUBOCTH.

l'eHoTunuueckass  u3MeHYMBOCTb.  (CBOMCTBA  I€HOTUIIMYECKOW  M3MEHYMBOCTH.  Buasl
F€HOTUIIMYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT W3MEHYMBOCTh. Mei03 W TIOJIOBOM mporecc — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. Pojb KOMOMHATMBHOM HM3MEHUMBOCTH B CO3JaHMM TEHETHYECKOTO pa3zHooOpasus B
npezenax 0JIHOTo BUAA.

MyTannoHHast ”3MEHYMBOCTh. Bubl MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
UHAYLUUPOBAaHHbIE MYyTalUH. SnepHble M IUTOIUIa3MaTHueckue Mytauud. CoMaTHUecKUEe U IOJIOBBIE
MyTtauud. [IpyumMHBI BO3HUKHOBEHHsA MyTaluid. MyTrareHbsl M MX BIWSHUE Ha OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O Ipouecca. 3aKOH TOMOJIOTMYECKHX PsAJOB B HACJIEICTBEHHOU
n3menuuBocty (H.M. BaBunoB). BaesinepHas ©13MEHYMBOCTh U HACEACTBEHHOCTD.

Onucenemuxa U INUSEHOMUKA, PONb  INULEHEMUYEeCKUX (Hakmopoé 6 HaACie008aHuu u
UBMENYUBOCTNU (YEHOMUNUYECKUX NPUSHAKOS ) OP2AHUSMOS.

JdeMmoHcTpamun

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabmupr  u cxembl: «Buapl  u3mMeHunBocTH», «MoaudukanoHHas  H3MEHYMBOCTBY,
«KomOMHaTHBHAasE HM3MEHUUBOCTHY», «Melo3», «OmnonoTBopeHue», «l'eHeTnueckue 3aboseBaHUsS
yesoBekay, « Buasl Mmyranuin.

O6opynoBaHue: KUBbIE U repOapHble IK3EMIUIAPbl KOMHATHBIX pacTeHUM, pUCyHKHU (poTorpadum)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUNUBOCTH.

JlaGopaTtopHas pabGora «lccienoBaHue 3aKOHOMEPHOCTEH MOAM(PHUKAIIMOHHON HM3MEHYHMBOCTH.
ITocTpoeHne BapuallMOHHOTO psiia U BAPUALMOHHON KPUBOI».

IIpakTnueckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeka (34)

Kapuotun uenoseka. MexayHapoaHas NporpaMMa HCCIEAOBAHUA T€HOMa 4YeloBeKa. MeTo.sl
M3YyYEHHs] TEHETHKH 4YeJIOBEKA: NeHEealOTMUeCKUH, OMM3HEIOBbIA, HUTOTCHETHYECKUH, MOMYISIHOHHO-
CTaTUCTUYECKUH, MOJIEKYIsIpHO-TeHeTHUeckuil. COBpeMEHHOe OINpeziesieHne MeHOTUIIA: MOJHOI€HOMHOE
CEKBEHHpPOBaHWE, TECHOTUNUPOBaHHWE, B TOM uucie ¢ nomombio [I[[P-ananu3za. HacnenctBeHHbie
3a0oJeBaHUsl 4YeJOBeKa. [ eHHbIE W XPOMOCOMHBIE 0OJe3HH 4YenoBeka. boie3Hum ¢ HacieaCTBEHHOMH
IIPEIPACIONIOKEHHOCTEIO. 3HAUYEHUE MEAMIMHCKOW T'€HETHMKM B IPEIOTBPALICHUM U JICYCHUH
reHeTUYECKUX 3a0oJeBaHull yenoBeka. Meauko-reHeTuyeckoe KOHCYIbTHpoBaHUE. CTBOJIOBbIE KIETKH.
[ToHsiTHE «TE€HETHYECKOro TIpy3a». DTUYECKUE AacCleKThl HCCIEAOBAHUNW B OO0JACTH pPEeNaKTUPOBAHUS
TE€HOMA M CTBOJIOBBIX KJIETOK.



I'enernyeckue (HakTOpbl TMOBBIMICHHOW YYBCTBUTEIHHOCTH 4YeNOBEKa K (PHU3UYECKOMY W
XUMHUYECKOMY 3arps3HEHUIO OKpYKAIoIIeW cpeipl. ['eHeTnueckas mpeapacnoyioKEHHOCTh 4YEIOBEKAa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuubst u cxemsl: «Kapuotun yenoBeka», «MeToabpl H3yUYEHUS TEHETHKHU UEJIOBEKAY,
«["enernueckue 3a00J€BaHUS YETOBEKA.

IIpakTnyeckas padora «CoCTaBJICHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cenexkuusi opranusmos (44)

JloMmecTukanus U cenekiusa. 3apoKaeHue cenekiuu u noMectukanuu. Yuenue H. M. BaBuioa o
[lenTpax MpOUCXOXKIEHUS 1 MHOrooOpasus KyJIbTYPHBIX pacTeHuid. Poyib cenekiuu B cO3JaHuU COPTOB
pacTeHui 1 mopoA KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACJIEICTBEHHOU
n3menunBoct H. M. BaBuiioBa, ero 3Ha4eHue AJIs CENEKIIMOHHON PaOOTHI.

Meroapl ceneKIMOHHONW paboThl. MICKyCCTBEHHBIM OTOOp: MAacCOBBIM M MHAMBUIYAJIbHBIA. DTarbl
KOMOMHAIIMOHHOM cenekuuu. McnbiTanue npousBoautenel mo moroMcTBy. OTOOp MO TeHOTUNY C
MTOMOIIBIO OIIEHKH (PEHOTHIIA IIOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ TIoMoIbio ananu3a JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIMOHHON paboThl. PaiuanvMoOHHBIN U XMMHYECKUI
MyTareHe3 Kak HCTOYHUK MyTaluil y KyJabTypHBIX (opm opraHuzMoB. lcrmonb30BaHHE T€HOMHOIO
penakTHpoBaHuss U MeTojoB pexomOuHaHTHRIX JIHK m1s momyuenuss wcxomHoro marepuana st
CEJIEKLIUH.

[Tonyyenue monumionaoB. BHyTpuBHumoBas rubpuamnszaius. BiIM3KopoACTBEHHOE CKpEIIMBaHUE,
win uHOpuauHr. HepoacTBeHHOE CKpelluBaHUE, WM ayTOpUIuHT. ['eTepo3uc M ero NpPUYUHBIL.
Hcnons3oBanue rerepo3uca B cenekuuu. OtmanénHas rubpunuzanus. llpeomonenue Oecruionus
MEXBUJIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIINN PACTEHUN U KUBOTHBIX. «3e1éHAs pesoNoyusy.

CoxpaHeHHe U U3y4eHHE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUM M UX TUKUX POAUYCH IS
CO3/IaHHS HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. H3yueHue, coxpaneHue u
ynpasieHue 2eHemuyecKUMU pecypcamu CenlbCKOXO3AUCMBEHHbIX U NPOMBICI0BbIX HCUBOMHBIX 8 UYesx
VAYUUEHUS. CYYECMBYIOWUX U CO30AHUS HOBbIX NOPOO, NUHUL U KPOCCO8, 8 MOM YUCIe C NpUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEeO08AHUL, NePed08bIX Uel U NePCNneKMUBHbIX MeXHOI0UH.

JdemoncTpanuu

Iloptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesuenxo, b. JI
Acraypos, H. bopioyr, /1. K. bensies.

Tabmuubl u cxembl: «L{eHTpBI MPOUCXOKIACHUS U MHOTOOOpa3Hs KyJIbTYPHBIX pacTeHUN», «3aKOH
TOMOJIOTUYECKUX pPSAJOB B HACIEICTBEHHOW HM3MEHUYMBOCTHY», «MeToasl cenekuuny, «OTaanéHHas
rubpuanzanus», «MyTtareHes3y.

JlabopaTopnasi padora «l3yueHue cOpTOB KyJIbTYPHBIX pAcTeHUH U TOPOJ JAOMAIIHHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHne METOI0B CEJIEKIIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOJbl M JIOCTHUKEHHUSI CEJIEKIMM pAacTeHWd M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIIUIO, TUIEMEHHYIO (pepMy, COPTOMCTIBITATEILHBIN Y9aCTOK, B TEIJIMYHOE XO35HCTBO,
B J1a00paTOpPHIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi M cUHTeTHYeCKast Onos0orus (44)

OOBbeKThl, HUCIOJIb3yeMble B OHWOTEXHOJIOTMH, — KJIETOYHbIE U TKAaHEBbIE KYJIbTYpHI,
MUKpPOOPTaHU3MbI, MX XapaKTepUCTUKA. TpaauilMoHHas OHOTEXHOJOTHs: XjeOomeueHue, MOIydeHHe
KHCIIOMOJIOYHBIX IIPOJYKTOB, BHUHOJIEJINE. Mukpo6uosIornyeckui CUHTE3. OOBeKTHI

MI/IKpO6I/IOHOTI/I‘-IeCKI/IX TEXHOJIOTHil. HpOI/I3BOI[CTBO 6CJ'IKa, AMHWHOKHCIIOT 1 BUTAMHWHOB.



CozaHue TEXHOJIOTMH M MHCTPYMEHTOB ILEJICHAIIPABICHHOTO W3MEHEHUS M KOHCTPYHWPOBAHUS
T€HOMOB C LEJbI0 IMOJYYEHUsT OPraHU3MOB M MX KOMIIOHEHTOB, COJEpXKAlllMX HE BCTPEYAIOIIUECS B
pUpoie OMOCUHTETHUECKHE MYTH.

Knerounas nnxenepus. MeToabl KyabTyphl KJIETOK U TKaHEH pacTeHUH M KUBOTHBIX. KprnobGaHkw.
Comaruyeckasi THOpUAM3ALINS U COMAaTHUECKUI aMOpuorene3. Vcnoiab30BaHKEe TaryionI0B B CEJICKLIUU
pactenuil. [lonyuenue monoxnonanvHvlx anmumen. Mcnonvsogeanue MOHOKIOHANbHBIX U NOJIUKTIOHANbHBIX
anmumen 6 meouyute. VICKyCCTBEHHOE OILJIONOTBOpeHHE. PEKOHCTpYKIIMS SAHIEKIETOK U KIIOHUPOBaHHE
KUBOTHBIX. MeToA TpaHCIIAaHTALMU SAEp KIETOK. TexnHonocuu 0300po6neHus, KyIbmMueuposanus u
MUKPOKIOHATLHO20 PA3ZMHONCEHUS CEIbCKOXO3SAUCMEEHHBIX KYIbM)P.

XpoMOCOMHass W TeHHasg uWHXeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa U KOHCTPYMPOBAHUE
pekomOuHanTHbIX JIHK. Coszdanue mpanceennvix opeanuzmod. JIOCTHKEHUS W TIEPCIICKTUBBI
XPOMOCOMHOM U T€HHOIN MH)KEHEPUU. DKOJIOTUYECKUE U ITUUECKHUE ITPOOJIEMbl T€HHOW NHKEHEPUU.

Menunuackue OuotexHonoruu. IloctreHomuas mmdposas wMeaunuua. [II[P-muaraoctuka.
MeTabonOMHBINM aHANU3, TeHOLEHTPUUECKUN aHalIM3 MPOTEeOMa uejoBeKa AJI OLUEHKU COCTOSHHUS €ro
310poBbs. lcmonb3oBaHHE CTBOJIOBBIX KIETOK. TaprerHas Tepamus paka. 3D-OuomHkeHepHs is
pa3paboTku (GyHAAMEHTAIBHBIX OCHOB MEIUIIMHCKHX TEXHOJIOTHH, CO3/IaHUS KOMIUIEKCHBIX TKaHEH
COYETaHHMEM TEXHOJIOTUH TpEXMEpHOro OWONpUHTHHra u ckaddomauara mas pemeHus 3anad
[IEPCOHAIU3UPOBAHHON MEIULIUHBI.

Cozanue BEKTOPHBIX BakKIUH C I[eNbl0 oOecrnedyeHrus KOMOWHUPOBAHHOM 3alUTHl  OT
Bo30yauteneii OPBU, ycraHoBieHHE MOJNEKYIApHBIX MeXaHH3MOB (yHKiumonupoBanus PHK-
COZIep KAIINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIMACHBIE 3a00JIeBaHMSI YeTIOBEKA U )KUBOTHBIX.

JdeMmoHcTpamun

Tabmumpel u cxemsl: «lcmonp3oBaHWE MHUKPOOPTraHU3MOB B IPOMBIILUICHHOM TPOU3BOICTBEY,
«Knerounas nunxxeHepus», «I eHHast UHKEHEPUS».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonyyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

Jdkcekypeust «buoTexHonoruss — BakHeWIIas MPOU3BOAMTENbHAS CHIIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUYECKOE MPOU3BOICTBO).

Pe3epBHoe Bpems - 14



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYAIOIIMMHUCS IMPOTrpamMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B crpykType JAMYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS MPOTPAMMBbI MO OHOJIOTMM BBIJIEICHBI
CIIEYIOIIME COCTABIISIIOIIME: OCO3HAHUE OOYYAIOIIMMUCA POCCHMCKON TpakJaHCKOW HMIEHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITENIBHOCTH M CaMOOIIPEACIICHUIO, Haluuue MOMmueayuu K
o0y4eHUI0 OHWOJIOTUH, YeleHanpasieHHoe pa3eumiue BHYTPEHHUX YOCKIECHUN IJIMYHOCTH HA OCHOBE
KITFOUEBBIX [EHHOCTEH W MCTOPHYCCKHUX TPATUIMHN pPa3BUTHS OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocms O0Y4YAIOIIUXCS PYKOBOJCTBOBATHCSI B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMM, TPUCYLIUMHU CHUCTEME OMOJIOrMYECKOro 00pa3oBaHUs, Haiuyue NpasoCO3IHAHUS
9KOJIOTUYECKON KYIBTYPbI, CHOCOOHOCMU CMAasumb UEIN U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PE3yJbTAaThl OCBOCHUS MMPOTPAMMBI IO OMOJIOTHU JOCTUTAIOTCA B €IUHCTBE Y4eOHOM
U BOCIUTATEIbHOM  JI€ATEIbHOCTH B COOTBETCTBMM C  TPAJAULMOHHBIMU  POCCUUCKUMU
COLIMOKYNIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHSTHIMU B OOIIIECTBE
MpaBUjiaMd ¥ HOPMaMU TOBEJCHUS U CIOCOOCTBYIOT IPOILIECCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHS BHYTPEHHEW IO3UIIMU JIMYHOCTH, MATPUOTHU3MA MU YBAXKEHUS K 3aKOHY H
MIPABOIOPSIIKY, YEJIOBEKY TPY/Ja U CTapIIeMy OKOJIEHUIO, B3AUMHOIO YBa)KE€HUs1, OEPEKHOT0 OTHOIICHUS
K KYJIbTYPHOMY HACIEIUI0O W TpPaguUUsM MHOTOHAalMOHAIbHOrO Hapoaa Poccuiickoii ®enepauuu,
MIPUPOJE U OKPYKAIOLIEH Cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI Yy4yeOHoro mnpeamera «buomorus» MOMKHBI OTpa)xaTh
TOTOBHOCTb U CIIOCOOHOCTH 00yUaIoNIMXcs PyKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEN MO3UIUEH
JUYHOCTH, CHUCTEeMOM  IIEHHOCTHBIX  OpHUEHTAllMi, TMO3UTHUBHBIX  BHYTPEHHUX  YOEKICHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOrO O0OIeCTBa, PaCHIMPEHHE >KU3HEHHOTO
OMbITa W ONBITA JEATETLHOCTH B TPOIIECCE peaTu3allii OCHOBHBIX HAINPAaBICHUNM BOCIHUTATEIHHOU
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU O0YYaIOIIerocsi KaKk aKTHBHOTO W OTBETCTBEHHOTO
YJIEHa POCCUICKOTO 00111eCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaKEHHUE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM IEATEIHbHOCTH IPHU CO3JJaHUH YUEOHBIX TPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO TO3UIMIO IO OTHOIICHHWIO K SIBIICHUSIM COBPEMEHHOM
’KH3HU U OOBICHSTE €€;

YMEHHE YYHUTHIBaTh B CBOMX JEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJACHCTBUS
TOJIEH ¢ pa3HbIMH YOCKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COITHAIBHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYIHHYECTBY B MPOIECCE COBMECTHOTO BBIMOTHEHUSI YIYEOHBIX, MTO3HABATEIHHBIX
W WUCCIIENOBATEIbCKUX 3a/1ad, YBAKHUTEIHHOTO OTHOIIEHHWS K MHEHHIO OINIOHEHTOB MPH OOCYXIECHUU
CHOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON TPaXKIAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAKECHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHOM, ropaocT 3a CBOU Kpai, CBOXO PoauHy, CBOU SA3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOTOHAIIMOHANILHOTO Hapoaa Poccuu;



LIECHHOCTHOE OTHOUIEHHWE K MPUPOJAHOMY HACIEAUI0O W MaMSATHHUKAM MPUPOIbI, JOCTHKEHUAM
Poccuu B Hayke, UCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OILIGHHWBATh BKIIAJ POCCHMCKHX YUYEHBIX B CTAaHOBIIEHHE W pa3BUTHE OHWOJIOTHH,
MMOHUMAaHHUS 3HA4YCHHUS OMOJIOTHM B IO3HAHWM 3aKOHOB IPHUPOJIbI, B JKU3HU YEJIOBEKA U COBPEMEHHOIO
00I11eCTBA;

ueitHas yOe:KIEHHOCTh, TOTOBHOCTh K CIIY’KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €T0
Cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTE POCCUIICKOTO HApO/Ia;

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYayIEero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSM, CO3JAaHUI0O CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaauLUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOILIEHHWE K MHpPY, BKIIOYas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3ACHCTBUS KUBOW MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHHUE NPOSABISATH KauecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHMSA KYJbTYPbl 310POBbSi M 3MOIHOHAJIBLHOIO
os1aromosy4ms:

MMOHUMaHWE W pealn3anus 370pOBOTO M Oe3omacHOro oOpasza KU3HH (3J0pOBOE IHMTaHHUE,
COOJIIOJICHUE TUTHCHUYECKUX TPAaBWI W HOPM, COAJaHCUPOBAHHBIM PEXKUM 3aHITHH M OTIbIXA,
perynspHas ¢u3nyYecKash aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3MUECKOMY M TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IEHHOCTH TMPaBUJ HHAWBUAYATLHOTO M KOJJIEKTMBHOTO O€30IMaCHOTO TOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCIEACTBUI U HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTHKOB,
KYpEHHUs1);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTHUBHOM JE€ATEIbHOCTH TEXHOJOTMUYECKOW W COLMAIbHOW HalpaBJIEHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIIHHO BBITIOJIHITH TAKYIO IESITEIIbHOCTD;

WHTEpEC K paslIuyHbiM cdepaM TpoPecCHOHAIBHOW JeATEeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP Oynyiiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH TIeJIECO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3emiie, OCHOBE
€€ CyILIECTBOBAHUS,

MOBBIIIIEHUE YPOBHS SKOJOTHYECKON KYJIbTYphl: IPUOOPETEHUE OMBITA IIIAHUPOBAHUS TIOCTYIKOB U
OIICHKU WX BO3MOXKHBIX TIOCIICICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U MTyTeH NX PEIICHHUS;

CIOCOOHOCTh HCTOJB30BaTh MPUOOpETaeMble MPU W3YYCHUU OWOJOTHUU 3HAHUS U YMEHUsS MpU
pelieHnr MpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM TPUPOIOINOIB30BaHUEM (COONIOCHHE TPaBUII
TOBEJICHUS B TIPUPOJC, HAMPABJICHHBIX HA COXpPAaHEHHWE PABHOBECHUS B DKOCHUCTEMAax, OXpaHy BHJIOB,
IKOCUCTEM, OMoCheEpHl);



AKTUBHOE HEMPUATHE JCUCTBUNA, MPUHOCAIIMX BPEA OKPYXKAlOLIeW NPUPOAHOM Cpene, yMEeHue
MIPOTHO3UPOBATh HEONATOMPHUATHBIE AKOJOTHMUYECKUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA H
MpeAOTBPAIIATh UX;

HaJIM4YUe Pa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYIbTYPBI, ONbITA JESATEIIbHOCTH
HKOJIOTMUECKOM  HAmpaBJIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS WMH B  IIO3HABaTeNIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKOWU JAEATEIbHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU
1 OOIIECTBEHHOH MPAKTHUKH, OCHOBAHHOTO HA JUAJIOTe KYJBTYpP, CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO
MeCTa B MOJIMKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M UMTATENIbCKOM KYJIBTYphI KaK CPEACTBA B3aUMOJCHCTBUS MEKIY
JIIOJIbMU U TTO3HAHUSI MUPA;

MOHUMaHUe crenuGuKu OWONOTUM KaK HayKW, OCO3HaHus €€ poiu B (HOPMHPOBAHHUH
palMOHAIBbHOIO HAayYHOTO MBILIUIEHUS, CO3JAaHUM LIEJOCTHOIO IPEICTaBICHUSI 00 OKpPYKAIOIEM MHUPE
KaK O €IUHCTBE MPUPOJIbI, YEIIOBEKA U 00IIEeCTBa, B MO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHUN
po06JieM COXpaHeHUsI IPHUPOJTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU JJIsl COBPEMEHHOHN NMBHIIM3AIMU: OOECIIEYCHUsT HOBOTO
YPOBHS Pa3BUTUS MEIUIIMHBI, CO3/IaHUE TIEPCIICKTUBHBIX OHMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh
pecypcHble MPOoOIeMbl Pa3BUTHUSL YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJa U3 TN00ATBHBIX IKOJIOTUYECKUX
npobieM u oOecredeHus Mepexo/la K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BaHUIO
MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIONYyYCHUH OHMOJIOTMYECKUX 3HAHUH B I1EISIX IOBBIMICHUS OOIICH
KYJIbTYpPbI, €CTECTBEHHO-HAy4YHOH I'PaMOTHOCTH, KaK COCTaBHOM 4acTu (YyHKIIMOHAJIHHOW I'PaMOTHOCTH
oOyuaromuxcs, GopMUpPyEeMOil Py U3y4eHUU OHOJIOTHH;

MMOHMMAaHHUE CYIUTHOCTH METOAOB MO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIIOJIb30BaTh II0JIy4aeMble 3HAHUS Ul aHalu3a U OOBSICHEHHUS SBICHUN OKpYXaloIlero Mupa u
MPOUCXOJAIINX B HEM M3MEHEHUH, yMEHUE JenaTh 00OOCHOBAaHHBbIE 3aKIIOYEHMsS] Ha OCHOBE HAaYUYHBIX
(haKTOB ¥ UMEIOIIMUXCS IaHHBIX C IENBI0 MOIYUYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHWs IJIs peIlIeHHus NpoOiieM B
peaNbHBIX KU3HEHHBIX CUTYaIIMIX;

OCO3HAaHHE LIEHHOCTH HAay4YHOH JEsITeNbHOCTH, TOTOBHOCTb OCYILECTBISATh MPOEKTHYIO W
HCCIIEA0BATENbCKYIO IS TENbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BAHHIO, K aKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 OUOJIOTUU B COOTBETCTBUU C )KH3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEIJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOCHHUS yuyeOHOro mpeamera «buosorusy BKIIOYAIOT: 3HAYMMBbIE
st (OPMHUPOBAHUS  MHUPOBO33PECHHSI  OOYJAIOMIUXCS  MEKIUCIUTUIMHAPHBIE  (MEXIIPEIMETHBIE)
OOlIeHAay4YHbIE MOHITHS, OTPAXKAIOLIUE IEJIOCTHOCTh HAy4YHOM KapTHHBI MUpa M CHElU(UKY METOJ0B
MO3HAHUs, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIHs, SBJICHUE, MPOLECC, CUCTEMA,
HAy4YHbI (aKT, MPUHLUI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, MCCIEOBaHUE, HAOIIOJCHHUE,
U3MEpeHue, DSKCIepUMEHT U Jpyrue); YyHHUBepcalbHble YyueOHble JeHCTBUS (TIO3HaBaTENbHBIE,
KOMMYHHMKATHUBHBIE, PETYJSTUBHBIE), o0ecnieunBaromue GopmMupoBaHie QpyHKIMOHAIBHON TPAMOTHOCTH
U COLHUAIBHOW KOMIIETEHIIMH OOy4aroImuXcs; CIIOCOOHOCTh OOY4aroIIMXCsl MCIOJb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HaHMS M YHHMBEpCaJlbHble y4yeOHble JEHCTBHS B
ITIO3HABATEJIBHONW U COLUAIbHOM NTPAKTHKE.



B pesynbrate n3yueHus OMOJIOTMM HA YpPOBHE CPEIHEr0 OO0IIEero oO0pa3oBaHUsA y 00ydaroIierocs
Oynyr chopMupoBaHBl TIO3HABATENIbHBIE YHUBEPCAIbHbIE YUeOHbIC JEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHbIE Yy4eOHbIE ACUCTBUS, PErYISATHBHbIC YHUBEpCAIbHbIC ydeOHBbIE JEHCTBHS, COBMECTHAs
JEATeIbHOCTb.

MeranpenmMeTHble pe3ynbTaThl OCBOCHUSI MPOTPaMMbI CpeAHero olmero oOpa3oBaHUS JTOIKHBI
OTpaXKaTh:

OgJajieHne YHUBEPCAIBLHBIMHM YUYeOHBIMH MO3HABATEIbHBIMH 1eCTBUSIMM:

1) 6a30BbIe JJOrHYecKHUe AeCTBUS:

CaMOCTOATENILHO (POPMYIIHPOBATh U aKTyaJIHM3HUPOBATh MPOOIEMy, paccMaTpHBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPH OCBOCHUM 3HAHWN MPHUEMBI JIOTUYECKOTO MBINUICHHUS (aHaiM3a, CHUHTE3a,
CpaBHEHHMs, Kiaccu(pukanuu, 0000IEH ), PACKPBIBATh CMBICI OMOJIOTUYECKUX MOHSATHH (BBIIEIATH UX
XapaKTepHbIC IPU3HAKY, YCTAHABIMBATH CBSI3H C IPYTUMH HOHSATHAMH);

OIIPEAETATh 1M AEATSIBHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUH HX JIOCTHXKCHHS, COOTHOCUTD
Pe3yabTATHI JESITEIBHOCTH C TIOCTABICHHBIMH LIEIISIMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JJIs1 O0OBsICHEHUS (PAKTOB U SIBIICHHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyKACHUS (MHIYKTHUBHBIC, JI€AYKTHBHBIC, O AaHAJIOTUH), BBISIBIATH
3aKOHOMEPHOCTH M MPOTUBOPEUYMs B PACCMATPUBACMBIX SBIICHHUAX, (OPMYIUPOBATH BBIBOJBI H
3aKITIOYCHUS;

MPUMEHSATh CXEMHO-MOJENbHBIE CpPEACTBAa U TPEACTABICHUS CYIIECTBEHHBIX CBS3€H W
OTHOIICHHH B M3y4aeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKKe NPOTUBOPEYHH pa3sHOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH()OPMALMOHHBIX UCTOYHHUKAX;

pa3pabarbIBaTh IUIaH pEIICHHUS MPOOJIEeMBbl C yYETOM aHaIM3a UMEIOIIUXCS MaTepHabHBIX M
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JICSATEIBHOCTh, OLCHUBATh COOTBETCTBHE PE3YJIbTATOB IEISM, OIICHUBATh
PHCKHU TIOCIIE/ICTBUI AEATEIHHOCTH;

KOODAMHUPOBaTb W  BBHINOJNHATH paboTy B  YCIOBHSX  PEAIbHOrO, BUPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJaJIeTh HaBbIKAMM Y4eOHO-HMCCIE0BATENbCKOM M TPOEKTHOW JeATeNbHOCTH, HaBBIKAMHU
paspernieHus: mpo0aeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETFHOMY MTOMCKY METOJIOB PEIICHUS
MPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JINYHBIX METOIOB ITO3HAHUS;

UCMOJb30BAaTh  PA3UYHble BUABI JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHHUSA, €ro
MHTEpHpeTanyy, NpeoOpa3oBaHUI0 U IMPUMEHEHUIO B YUE€OHBIX CHUTYaIUsX, B TOM YHCIE NPU CO3/1aHUU
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

dbopMHpOBaTE HAy4YHBIA THI MBIIUICHUS, BJIAJETh HAyYHOW TEPMHUHOJOTHEH, KIIOYECBBIMH
MOHATUSMHU U METOJAMU;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3a/laul B 00pa30BaTEIbHOM JEATENbHOCTH U KU3HEHHBIX
CUTYaIHsX;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJHM3UpOBATh 3a/1ady, BBIABHTATh THUIOTE3Y €€
peleHusl, HaXOJUTh apryMEHTHl s JO0Ka3aTelbCTBA CBOMX YTBEp)KICHHH, 3a/laBaTh HapaMeTpsl U
KPUTEPHUH PELICHHUS;

aHAJM3UPOBATh TIOJTYYCHHBIC B XOJ€ pEIICHUsS 3a7addl Pe3yiIbTaThl, KPUTHUECKH OIICHWBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHUOOPETEHHBIHN OMBIT;

OCYILIECTBIATh LIEJICHANPABICHHBIM IOMCK TepeHoca CpeJACTB U  CIIOCOOOB JIEHCTBHS B
poeCCHOHATBHYIO CPENY;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHUECKYIO 00IaCTH )KU3HEICSTeITbHOCTH;



YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIC HJIEH, MpEAiaraTh OPUTrHHAIbHBIC OJXOAbI M PEIICHUs, CTaBUTh MPOOIEMbI U
3aJ1a4M, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX MCTOUYHUKAX MHPOpMAIMH (TeKcTe y4eOHOro mocobwusi, HayqyHO-
MOMYJISIPHOM JHUTEpaType, OMOIOrMYECKHX CIOBAPSIX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHANIM3UPOBATh MH(POPMALUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCT;

(GbopMyIIMpOBaTh 3aIPOCHI U IPUMEHATH PA3IUYHBIE METO/IbI IIPU MOUCKE U 0TOOPE OMOJIOTUYECKOM
nH(popManuu, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  KCIOJIB30BAaHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBbHYIO (OpMY IpeACTaBICHUS OMOIOrHYEcKON HH(pOpMaIUH
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHIIbI, PUCYHKH U JAPYroe);

MCIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPHU padoTe ¢ OMOIOTHUYECKON HHPOpPMAIIHCH:
MPUMEHSITh XUMUYECKHe, (PU3HUecKue U MaTeMaTuuecKrue 3HaKu U CUMBOJIBI, (OpMyIibl, abOpeBuatypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa3OBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMH DPACIIO3HABAaHMSA W 3aIIUTHl MH(OpMaruu, MHPOPMALMOHHOW OE30MaCHOCTH
JIUYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHUBHBIMU JAeHCTBHAMM:

1) oOmienue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX c(epax >KM3HU, aKTUBHO y4acTBOBATh B AHMAJIOTe WU
IMCKYCCHH TIO CYIIECTBY OOCY)XIaeMmoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCUTEJIbHO BBIIIOJIHEHUS MpPEJIaraéMon 3aJauyl, YUUTHIBATh MHTEPECHl U COIIaCOBAaHHOCTh MO3ULIUMI
JIPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCHH);

pacrno3HaBaTh HeBepOajbHBIE CpEACTBa OOIICHMS, MOHMMATh 3HAUYEHUE COIMAJBHBIX 3HAKOB,
NPENOChIIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTyallMd, YMETb CMST4aThb KOH(IMKTBI M BECTH
MIEPETOBOPBI;

BJIAJIeTh Pa3IMYHBIMKM crioco0amu OOIIEHUS M B3aUMOJCHCTBHUS, NMOHMMATh HaMEPEHUs IPYTuX
JIO/IeH, MPOSIBIATh YBRKUTEIBHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOU (popme dopmymnupoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHAs AesITeJIbHOCTD:

MOHUMATh U UCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M MHIMBUAYaAIbHONW paObOTHI MPHU PEeLICHUN
OMOJIOTMYEeCKOH  MpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh MNPHUMEHEHHS TPYNNOBBIX  (HopM
B3alMOJICHCTBUS NPU peLICHUH yueOHOM 3a/1a4H;

BbIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JAEHCTBUM ¢ yd€TOM OOLIMX HHTEPECOB H
BO3MO>KHOCTEHN KaKJI0T0 4JI€Ha KOJUIEKTHUBA;

MIPUHUMATD 1I€JIU COBMECTHOM AESITENbHOCTH, OPraHU30BBIBATH U KOOPIMHUPOBATH JEHCTBUS MO €€
JNOCTH)KEHMIO: COCTaBISATh IUIAH JCUCTBUM, pacOpenensaTh pOJM € Y4ETOM MHEHUM YYaCTHHKOB,
00CyXJ1aTh pe3yabTaThl COBMECTHOU palbOTHI;

OLIEHUBATh KayeCTBO CBOET0 BKJIAJAa M KaXKJOrO YYaCTHHUKA KOMaH/AbI B OOIIMHA pe3yinbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejajaraTb HOBBIE IPOEKTHI, OIIEHMBATh HAEH C TO3UIUM HOBU3HBI, OPUTMHAJILHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh IO3UTHUBHOE CTPATErMUYECKOE IOBEICHHUE B Pa3IMYHBIX CUTYyallUsX, MPOSBITH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBiageHne YHMBePCAJIbHBIMHU Pery/isiTUBHBIMU /1€fiCTBUAMM:



1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJIS BBISIBICHHUS MPOOJEM M UX PELICHUS B )KU3HEHHBIX U
Y4eOHBIX CUTYaIHsIX;

BBIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHWM IIEJIEBHIE W CMBICIOBbIE YCTaHOBKH B CBOHUX
JNEUCTBUSX M TOCTYIIKax I10 OTHOLIEHUIO K JKUBOW MpPUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKAIOIIUX;

CaMOCTOSITENILHO OCYILECTBIIATH MO3HABATENBHYIO JNESITEIbHOCTD, BBISBISATH MPOOIEMBI, CTABUThH H
(dbopMynrpoBaTh cOOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESTENbHOCTU U )KU3HEHHBIX CUTYALIUAX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAaH pEUIeHHs] MpoOJieMbl € YYETOM HMMEIOIIMXCS PECypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIOYTECHUH;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKHi y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeN1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAThH (POPMHUPOBAHUIO M TPOSIBIICHUIO IIMPOKOH APYIUIMH B Pa3HBIX 00JIACTSIX 3HAHUM,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYalusiM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEISIM;

BIIa/IETh HaBBIKAMHM TIO3HABATENBFHOM pe(dlekcud Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBHI U
MBICITUTENIBHBIX TPOIECCOB, MX PE3yJIbTaTOB W OCHOBaHWI, HCIHOJIb30BaTh MPUEMBI pedIeKCUuu i
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIU3€E PE3YyIbTaTOB JAESITEIbHOCTH;

3) npunsiTue ce0sl U APYrux:

MPUHUMATD ce0sl, TIOHMMas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJoBeKa.

IHNPEAMETHBIE PE3YJBbTATHBI

[IpeameTHbie pe3ynbTaThl OCBOCHMSI CoAepKaHuUs ydeOHOoro mpenmera «buomorusi» Ha
yriayONn€HHOM YpPOBHE OPHEHTHPOBAHBI Ha obecredeHre MNpPOQPHIBHOTO OO0y4YeHHUsS OO0ydJarouuxcs
ouonorur. OHM BKIIOYAIOT: CHeHH(HUUECKHe AN OWOJIIOTUM HAayYHbIE 3HAHMS, YMEHHUS M CIOCOOBI
JEUCTBUM TI0 OCBOCHMIO, HMHTEPIpPETAlMd W TPEeoOpa3oBaHUIO 3HAHWUW, BUIBI JEATEIBHOCTH TIO
MOJTYYEHUIO HOBBIX 3HAHUHW U X MPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX, a TAK)KE B PEATbHBIX KU3HEHHBIX
cutyauusx. [IpeameTHbie pe3ynbTaThl IPEACTABICHBI 10 FOJAaM U3yUYEHHUS.

IIpeameTHbIe pe3yJbTaThl 0OCBOeHHMs YueOHOro npeamera «buosorus» B 10 Knacce n0JKHBI
0TpakKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECTE€ WU POJM OHOJIOTHH B CHCTEME E€CTECTBEHHBIX HayK, B
(OpMUPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TIO3HAHUHM 3aKOHOB TPUPOJLI U PEIICHUU
npo0JieM paIMOHATBLHOTO TMPHUPOJIONOIB30BAHUS, O BKIAJE POCCHUCKUX M 3apyOeKHBIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OMOJOrMYecKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroume
OWoJOrMYecKre TEePMUHBI U TOHATUS (KU3Hb, KIJIETKAa, OpraHu3M, MeTadolu3M, TOMEOCTas,
CaMOpEryJIllMs, CaMOBOCIPOU3BEICHHUE, HACIEACTBEHHOCTb, HW3MEHUYMBOCTb, POCT U PA3BUTHE),
ounonornueckne teopuu (kieroyHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas



Teopusi HacneAcTBeHHOCTH 1. Moprana), yuenns (H. M. BaBumoBa — o meHTpax MHOrooOpasus u
MPOUCXOXKACHUS KYJIbTYPHBIX PAcTeHHI), 3aKOHBI (€IMHOOOpa3Hs MOTOMKOB IIEPBOTO IOKOJICHHS,
pacuienieHust, YUCTOTHl TaMeT, HEe3aBUCUMOIo HacienoBaHus . MeHzaens, TOMOJIOTHYECKHX DPSJIOB B
HacyencTBeHHoM n3menunBoct H. M. BaBuiosa), npuHIuUIb! (KOMILIEMEHTAPHOCTH);

BJIQ/ICHHE OCHOBHBIMM METOJIaMU HAY4YHOTO IIO3HAHMS, HCIOJIB3YEMBIX B OHOJIOTHYECKUX
MCCIIEIOBAaHMSIX JKUBBIX O0OBEKTOB (OMHMCaHUE, U3MEpEeHHe, HabII0IeHNE, SKCIICPUMEHT);

YMEHHUE BBIICIATH CYUIECTBEHHBIC TMPHU3HAKU: BHPYCOB, KJIETOK MPOKAPUOT M IYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Yucie OakTepuil, rpuboB, pacTeHUH, KUBOTHBIX
U 4eJOoBeKa, CTPOCHHUS OPraHoOB U CHCTEM OpraHOB pAacTEHHl, XUBOTHBIX, YEJIOBEKa, IPOIECCOB
KHU3HEEATSTbHOCTH, MPOTEKAIOUINX B OPraHW3Max PAaCTeHHM, )KUBOTHBIX U UYEIOBEKAa, OMOJIOTMYECKHUX
IpoIeccoB: OOMEHa BemIecTB (MeTabosM3M), TPEBpALICHUS SHEPTHH, OpOXXEHUs, aBTOTPOPHOrO U
reTepoTpoHOro TUIOB MUTaHUS, (OTOCMHTE3a W XEMOCHHTE3a, MHTO3a, MeHo03a, I'aMeTOreHesa,
sMOpHOreHe3a, NoCTAIMOPHOHANILHOTO Pa3BUTHA, Pa3MHOXKEHUS, MHIUBUYalIbHOTO Pa3BUTHUSL OpraHU3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBHUS TEHOB, T€TEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aHUMOCBSI3U MEXIYy OpPraHOMIaMU KJIETKH U UX (QYHKIHMSIMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEed M WX (PYHKUHUSIMH, MEXKIy OpraHaMM M CHUCTEMaMU OPraHoB Yy pacTEHUH,
KUBOTHBIX U YEJIOBEKA U UX (QYHKIUSAMHU, MEXK]Ly CHCTEMaMU OPraHOB M MX (DYHKIUAMU, MEXTY dTallaMu
oOMEHa BEIIECTB, ATallaMH KIETOYHOTO IHMKJIA W JKU3HEHHBIX IHUKJIOB OPraHU3MOB, O3TalmaMH
SMOPHOHAIEHOTO PA3BUTHUS, TEHOTUIIOM M (PEHOTUTIOM, (PEHOTHIIOM U (DaKTOpaMH Cpelibl OOUTAHHUS;

YMEHHE BBISBISATH OTIUYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, B TOM YHCJIE PACTCHHM, )KUBOTHBIX U
YeNoBeKa;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME APTyMEHTHI, OWOJIIOTUYECKYI0 TEPMHHOJIOTHUIO U
CHMBOJIMKY JUJIsl TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYIIIL;

YMEHHE pellaTh OHOJOTUYECKUE 3aJaud, BBISABISATh MPUYUHHO-CICICTBEHHBIE CBSI3U MEXKIY
UCCIIeTyeMbIMU OHOJIOTHUYECKUMH MPOIIECCAMU U SIBJICHHUSIMH, JI€IaTh BHIBOJBI M POTHO3bI HA OCHOBAHUU
MOJIYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBHINOIHATH JTaOOpaTOPHBIE U MPAaKTUYECKHE pabOThl, COOMIOIAaTh NpaBUiIa MpU padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHUE BBIIBUTaTh TUIOTE3bl, MPOBEPITh MX SKCIEPUMEHTAJIBHBIMH CpeACTBaMH, (OpMYIHpYs
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyYEHHbIE PE3Y/IbTaThl U JIeNIaTh BHIBO/IBI,

yYMEHHE y4acTBOBaTh B yUe€OHO-MCCIIEIOBATEIHCKON paboTe MO OMOJIOTUH, YKOJIOTHH U MEAUIINHE,
IpOBOMMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W TYOJUYHO TMPEICTABIATh IOJydYEeHHBIE
pe3yabTaThl HA YYEHHYECKUX KOH()EPEeHIUX;

YMEHHUE OLICHMBATh ITHYECKHE AaCMEKThl COBPEMEHHBIX HCCIIeJ0BaHMM B 00jacTu OMOJOTMU U
MEIUIMHBI (KIIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpPaBICHHOE W3MEHEHHE TE€HOMa H
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBIIATh OCO3HAaHHBIA BbIOOp Oyaymied npodeccuoHanbHON MESITENbHOCTH B
obnacT OHMOJOTMH, MEIMLMHBL, OHWOTEXHOJIOTUH, BETEPUHAPUHU, CEIbCKOIO XO35iCTBa, MHUIIEBOMN
MPOMBIIJICHHOCTH, YIIIyOJSTh IO3HABATEIbHBI HMHTEPEC, HANpaBICHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH MPO(hECCHH U MPOIOIHKEHUE OHOJIOTHYECKOT0 00pa30BaHus B OPTaHU3AIHUIX CPETHETO
po¢heCCHOHATBLHOTO U BBICIIETO 00pa30BaHuUsI.



TEMATHYECKOE INTAHUPOBAHHUE

‘N;l HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Kou-Bo
e YacoB
1 buonorus xak Hayka
2 JKuBbie cuCTEMBI U UX U3yUYEHUE
3 buomnorns kineTku 2
4 XuMu4ecKas Opranusaius KIeTKH 10
5 Ctpoenune u GyHKIHH KIETKH
6 OOMeH BelecTB 1 MPEBPaIICHUE SHEPTHUHU B KIIETKE
7 HacnencTennas nagopManus u peaausanus e€ B KICTKe
8 JKU3HEHHBIN UK KIETKA
9 Ctpoenue u GyHKIIHH OpraHU3MOB 17
10 PazmHoOXeHUE U pa3BUTHE OPraHU3MOB 8
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTU U U3MEHYMBOCTHU )
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTnka yemoBeka 3
15 Cenexuust OpraHu3MoB 4
16 buoTrexHOJIOrMS U CHHTETUYECKAS OUOJIOTHS 4
17 PesepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102







