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IHHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no yue6HOMy nipeamety "buonorus" (nanee - 6oIOTHs) HA YPOBHE CPEIHETO OOILETO
oOpa3oBanus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®eaepaunny, ®I'OC COO, Konuenuuu npenoaaBanusi yueOHoro npenmera «buomorus»
Y OCHOBHBIX MOJIOXKEHUH (penepanbHOi paboueil mporpaMMbl BOCTIMTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble npeaMeTs». CoriacHo
nonoxenusMm ®I'OC COO npoduibHble ydeOHBIE MPEaMETHI, M3y4aeMble Ha YIIyOJNE€HHOM YypOBHE,
ABJSIFOTCA  CHOCOOOM nuddepeHnnanuu oO0y4YeHUs] Ha YpOBHE CpegHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM OOLINM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHuEeM. B To e Bpemsl KaKAbIH M3 3THX YYeOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH Ha NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3afay, CBA3aHHBIX C MpOoQopHeHTaluel 00yJyaromuXxcss U CTUMYJIHPOBaHHEM HMHTEpeca K
KOHKPETHOM 00J1aCTH HAy4YHOT'O 3HAaHHS, CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, OSKOJOTHEH,
TICUXOJIOTHEH, CTIOPTOM WMJIM BOEHHBIM JIETIOM.

[Iporpamma o yuyeOHoMmy npeamery "buosiorus” na€r nmpenctaBieHue O IENU U 3a1a4axX U3yueHUs
yuebHoro npenmera «buonorus» Ha yriyOJaEHHOM ypoBHE, Ompeaenser 00s3aTenbHOe (MHBApUAHTHOER)
MpeIMETHOE COJep)KaHue, ero CTPYKTYpUpPOBaHME IO pa3fesiaM M TeMaM, paclipeleseHue Mo Kiaccam,
PEKOMEHIyeT MOCJIEeJ0BATeIFHOCTh HM3Y4YeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM pealu30BaH MPHHLMUI NPEEMCTBEHHOCTH C MU3YYCHHEM OHMOJIOTMH Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarofaps yemy IpoCMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYoIIee
pasBuTHE OHOJOTMYECKHX 3HAaHUM, OPHEHTHPOBAaHHBIX Ha (POpPMUpPOBaHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHS, HKOJOTMYECKOr0 MBIIUICHHUS, MPEACTABICHUM O 310poBOM o0pas3e >KU3HHM, Ha
BOCTIHTaHHE OEpEeXHOTO OTHOIICHHWS K OKpYKalolled MpupomHoi cpeme. B mporpamme mo Onomoruu
TaKXXe IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buonorusi» B peanmsanum tpedoBanuit ®I'OC
COO K 1uIaHUpyeMBIM JIMYHOCTHBIM, METANpPeAMETHBIM W IMPEIMETHBIM pe3yjibTaTaM OOydeHHsS W B
(opMHPOBAaHMH OCHOBHBIX BHUIOB y4eOHO-TIO3HABATENBLHON AEATEILHOCTH OOYUYaIOMIMUXCS 110 OCBOSHHIO
coJepkaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEAHEro o01iero o0pa3oBaHusl.

Yuebublii npenmer «buonorus» Ha ypoBHEe cpeaHero oOmero oOpa3oBaHMS 3aBEpILACT
Ouosiornueckoe oOpa3oBaHME B INKOJIE€ W OPHUEHTUPOBAH Ha pacIIUpeHHE U YIIIyOJeHHWe 3HaHWH
00yyaromuxcsi 0 >KUBOH NPUPOJAE, OCHOBAX MOJIEKYJSIPHOM M KIETOYHOW OHOJNOTrMH, SMOPHOJIOTUU H
OMOJIOTUH Pa3BUTHUS, TCHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, 3BOJIFOLIMOHHOTO YUEHUS U 3KOJIOTHH.

Wzyuyenne yueOHoro mnpeamera «buonorus» Ha yriyOJeHHOM YypOBHE OpPHUEHTHUPOBAHO Ha
MOATrOTOBKY OOYYaroLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHu3alMax CpeaHero mnpodeccnoHanbHOro ob6pasoBaHus. OCHOBY €ro COIAEpXaHUSI COCTaBIISET
cucremMa OWOJOrMYECKMX 3HAHHUM, MOJYYEHHBIX NPH H3YYEeHHH OOYYarOIIMMHCA COOTBETCTBYIOLIMX
CHCTEMAaTHYECKUX pa3/ieioB OMOJIOruY Ha ypOBHE OCHOBHOIO 001ero oopasosanusi, B 10—11 kinaccax 3tu
3HaHUs TOJy4aroT pa3BUTHE. Tak, paclIMpeHbl W yrIyOleHbl OMOJIOTHYECKHE 3HaHUS O PacTEeHUSIX,
’KHBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me 4eloBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HH, JIOTIOTHUTEIBHO
BKJIFOUEHBI OWOJIOTHYECKHE CBEIACHHWA NPUKIAAHOTO M TIOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO
WCIIOJIB30BaTh KaK OPUEHTHPHI IJIs TIOCeMyIomero Beioopa nmpodeccuu. BozmokHa Taxke MHTErpaus
OHMOJIOTUYECKUX 3HAHHUW C COOTBETCTBYIONIMMH 3HAHUSMHU, TIOJTYYEHHBIMHI 00YUYAOIIMMUCS TPU U3YUCHUU
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CtpyKkTypa mporpaMMbl 10 yaeOHOMY npenMeTry "buonorus" oTpaxaeT CHCTEMHO-YPOBHEBBIA U
OBOJIIOIIMOHHBIA  MOAXOABI K W3y4deHWIo Owosormn. CoOrimacHO WM, H3YYalOTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE JUIS JKUBBIX CHUCTEM pA3HOTO YPOBHA OpPraHU3aIMH, 3BOJIOINN
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHHUs] OMOJIOTHYECKOro pa3HooOpa3us maHetsl. Tak, B 10 kimacce
U3y4yaroTcsd OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOW OHOJIOTHH, SMOpPHONOTMM U OHOJOTMU pa3BUTHS,
TCHETHKH M CEJEKUUH, OWOTEXHOJOTMM W CHHTETHYECKOH OWONOTHH, aKTyaJH3HPYIOTCS 3HAHUSA



oOyyaromuxcsi Mo OOTaHUKE, 300JIOTUH, aHATOMHUH, (uznonoruu uenoBeka. B 11 kimacce mzyuaroTcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI IKOJIOTUHU M YUEHHUE 0 Ouocdepe.

YueOnslii npeameT «buonorusy npu3BaH 00eCIEYUTh OCBOGHHE O0YYAIOUIMMUCS OHONIOTHYEeCKUX
TEOPHid U 3aKOHOB, WAEH, MPUHLIUIIOB U MPAaBUJI, JEKAIIUX B OCHOBE COBPEMEHHOIN €CTECTBEHHO-HAYYHON
KapTHHBl MUPA, 3HAHUH O CTPOEHHH, MHOTOOOpa3uu U OCOOCHHOCTSAX KJIETKH, OpraHU3Ma, MOIYJISIHY,
OMOIIeHO3a, SKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIECIOBAHUSAX B
OMoJIOTMH, MPHUKIAAHBIX acleKTaxX OHOJIOTMYeCKMX 3HaHWH. [Jis1 pa3BUTHS W TMOAJEpKaHUS HHTEepeca
oOyyaromuxcsi K OWONOTMM Hapsgy cO 3HAUYUTENBHBIM OOBEMOM TEOPETHYECKOTO Marepuana B
COJep)KaHUM TIPOrpaMMbl TI0 OHOJIOTUM TPEITyCMOTPEHO 3HAKOMCTBO C HWCTOPHEH CTAaHOBJICHUS U
pa3BUTHS TOH WM UHOH 00JacT OMOJOTHH, BKIIAJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pEILICHHE
BOKHEHIINX OMOIOTHUECKUX M HKOJIOTHYECKHUX MPOOIIEM.

Llens wu3ydenus: yueOHoro mnpenmera «buonmorus» Ha yriayOJAEHHOM ypOBHE — OBIAJICHHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3alMHU )KUBBIX CHCTEM Pa3HOTro paHra
U mpuoOpeTeHHe YMEHWH HCIOJIb30BaTh 3TH 3HaHHA B (OPMHPOBAHMHM HMHTEpeca K OMpenenéHHON
obmacti TMpodecCHOHANBHON JAEATEILHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY Y4eOHOTro
3aBEACHUS LTSI TPOIOIDKEHUS OMOIOTUYECKOr0 00pa30BaHHsI.

Hoctmwkenne nenu wusydeHus ydeOHoro mnpenmera «buonorus» Ha yriryOnéHHOM YpOBHE
o0ecreyrBaeTCsl pelIeHUEM CISAYIOUIHNX 3a/1a4:

-OCBOCHUE OOYYArOIIMMHUCSA CHCTEMbI OHMOJIOTMYCCKUX 3HAHHI: 00 OCHOBHBIX OHMOJIOTHMYECKUX
TEOpHSIX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBUIaX, COCTaBIISFOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa; O CTPOSHHU, MHOTOOOpasud U OCOOCHHOCTSX
OHMOJIOTHYECKUX CUCTEM (KIIETKa, OpTaHm3M, TOIyJISAIus, BU, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOMINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

-03HAKOMJICHHE OOYYaroIIUXCs ¢ METOJaMH TIO3HAHHS JKWBOW TPUPOJBI: HCCIEI0BATEILCKUMH
METOJIaMH OHMOJIIOTHYECKUX HayK (MOJEKYJISPHON M KJIETOYHON OWONOTHH, dMOPHOJOTHH M OWOIIOTHH
pasBUTHS, TEHETHKH M CEJICKIUH, OWOTEXHOJOTMH W CHHTETHYECKOH OWOJIOTHH, MAICOHTOJIOTHH,
9KOJIOTHH); METOJAAMH CaMOCTOSATEIILHOTO MPOBEICHHS OUOIOTHUECKUX UCCIICAOBAHUN B J1a00paTopuu U
B Tipupojie (HabIroIcHHEe, U3MEPEHHUE, SKCIICPUMEHT, MOJICTUPOBAHUE);

-OBJIaZICHHE OOYYarOIUMHUCA YMCHHUSIMH: CaMOCTOSTENBHO HAXOJWTh, aHAJTM3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOPMAIIHMIO; TIOJIb30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH |
CHUMBOJIMKO; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHWOJOTHU U COIMATIBHO-DKOHOMHUYECKHUMHU H
9KOJIOTMYECKUMHU TPOOJIEMaMH YeJIOBEYECTBa, OICHHBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KAIoIIeld MPUPOTHON cpejie, COOCTBEHHOMY 370POBBIO U 37I0POBBIO OKPYIKAOIIHX
nrofieli; 00OCHOBBIBATE M COOJNIONATH Mepbl MPOPUIAKTHKY HHOEKIMOHHBIX 3a00JeBaHUMN, MpaBHiia
MOBEJICHUS B TMPHPOJE U oOecredeHus] Oe30MacHOCTH COOCTBEHHOM O KHU3HENCATENILHOCTH B
YpEe3BbIUAHBIX CHUTYAIMSIX MPHUPOIHOTO U TEXHOTCHHOI'O XapakKTepa; XapaKTepH30BaTh COBPEMEHHBIC
HAYYHBIC OTKPBITHSI B 00JIACTH OUOJIOTHH;

-pa3BuTHE Yy OOYyYarOIMXCS HMHTEJJICKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBAa C BBIJAIONIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH HCCIICJIOBAHUSMU B OHOJIOTHH,
pelmacMbIMH  €F0  MPOOJeMaMHu, METOJOJIOTHEH  OWONIOTMYECKOTO  HMCCIEJOBAaHMS, IPOBEJCHUS
IKCIEPUMEHTAIILHBIX HCCIIEIOBAHNMN, PElIeHHsI OMOJIOTUYECKHUX 3a]la4, MOJICITUPOBAHUS OUOJIOTHUYECKIX
00BEKTOB U MPOIECCOB;

-BOCIIHTaHHE y OOYYaIOMIMXCS I[IEHHOCTHOTO OTHOIIEHWS K JKMBOW MPHPOJE B IEIOM M K
OTJeNbHBIM €€ 00BheKTaM W SBICHUSIM; (OpPMUpPOBAHHE IKOJOTHUYECKOH, TEHETHYECKON TIPaMOTHOCTH,
o01ieii KyJIbTyphl IOBEICHUS B IPUPOJIC; UHTEIPAIIMY €CTECTBEHHO-HAYUHBIX 3HAHMUIA;

-proOpeTeHre O0yYaroIUMHCS KOMIIETEHTHOCTH B PalMOHAJIBHOM MPUPOIOTIONB30BAHUN
(coOutoieHue TpaBUJl MOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OMOCHEphI), COXpPaHEHUH
COOCTBEHHOTO 3JIOPOBbSI M 3JI0POBbSl OKPYXKalOMUX JroJieil (coOmroneHus Mep NpOQUIAKTHKH
3a0oneBaHnii, oOecriedyeHue OE30MACHOCTH KHM3HEJCATEIHHOCTH B  UPE3BBIYAMHBIX  CHTYaIUIX



MPUPOAHOTO U TEXHOT'€HHOT'0 XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUs OMOIOTHUECKIX 3HAHUN 1 YMEHUH B
MOBCEAHEBHON JKM3HHU;

-CO3IaHUE  YCIOBHM AN OCO3HAHHOTO  BBIOOpa  OOYYAalOIIMMHUCS  WHAWBUAYaTbHON
oOpa3zoBaTenabHOU TPaeKTOpUH, CrocoOCTByOLIEeH HOCJIEAYIOUIEMY npodeccuoHaTbHOMY
CaMOoOIIPeIeNICHNIO, B COOTBETCTBUH C HHANBHYAIbHBIMU HHTEPECAMHU U MMOTPEOHOCTSAMHU PETHOHA.

OOmiee yKcao 4acoB, OTBEACHHBIX HA W3ydeHHE OMOJOTMM Ha YIIyOJIIEHHOM YPOBHE CPEJHEro
obmiero obpazoBanms, cocrasnsieT 204 yaca: B 10 kiacce — 136 gacoB (4 gaca B Heneno), B 11 knacce —
102 gaca (3 yaca B HEETIO).

OTt00p opraHmM3alMOHHBIX (OPM, METOAOB U CPEICTB OOYYEHHUS OMONOTHH OCYIIECTBISETCA C
yu€TOM crieu(UKH ero coepKaHus 1 HAPaBJIEHHOCTH Ha MPOI0JDKEHUE OHOIOTHYECKOro 00pa3oBaHuUs
B OpPraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

OO0s3arenbHBIM  yCJIOBUEM TMPH OOyYeHMH OHONOTHM Ha YIIyONEHHOM YpOBHE SIBISICTCS
NpoBe/leHHE J1a0OpaTOPHBIX M MpakTHyeckux pabor. Taxke ywacTre 0Oy4aromuxcsi B BBIOJHEHUH
MPOCKTHBIX M yu4eOHO-UCCIIEIOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OTIPENENsCTCS yUUTEIeM Ha OCHOBE
MMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue MPOTPaMMBbl, BBIJCIEHHOE KYPCUBOM, HE BXOJUT B TPOBEPKY TrOCYyAapCTBEHHOU
utoropoi arrectanuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsh Hayka. KpaTkas wucTopust pasBUTHS OHOJIOTHH.
Buonornueckne Hayku W M3ydaeMble MU mpoOsiembl. OyHaaMeHTalIbHbIE, MPUKIAJAHBIE M TTOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMK COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
[Tpodeccun, cBsizaHHble ¢ OMonorHeil. 3HaueHUe OMOJIOTHM B MPAKTHUECKOW NESTETHHOCTH YeIOBeKa:
MEAMILNHE, CETCKOM XO03sCTBE, MPOMBIIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Tapseii, I
Mennens, B. . Bepuanckuii, 1. I1. ITaBnos, WM. 1. Meunuxos, H. U. BaBunos, H. B. Tumodeen-
Pecosckuit, [Ix. Yorcon, ®. Kpuk, . K. benses.

Tabnuiet 1 cxeMbl: «CBsi3b OMOJIOTHHU ¢ APYTUMH HayKammy», «CrcTemMa OMOIOTHYECKUX HAYK.

Tema 2. /KuBble cuCTeMbI M X H3yYeHHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBAa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTb W LEIOCTHOCTh, CIOXKHOCTh W YHOPSAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPIaHM3alUsA, CaMOBOCIPOM3BEACHHE, pPa3Apa)kKHUMOCTh, H3MEHUYMBOCTb, DPOCT U
pa3BUTHE.

YPpOBHU OpraHU3alliy XKUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIM, TKAHEBbIM, OpraHU3MEHHBIN,
MIOITYJIAIIMOHHO-BUIOBOM,  9KOCHUCTeMHBIH  (OmoreomeHoTmueckuit), Ouocdepusidi.  I[Ipormeccsr,
NPOMCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE NPU3HAKK >KUBOrO. JKHM3HB Kak (opMa CyIiecTBOBaHUS
Matepun. Haykn, u3ydaromue >kMBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3aIUH.

W3yuenne XuBBIX cucTteM. MeToapl Ouonornueckoil Hayku. HaOmronenuwe, u3MepeHue,
9KCIIEPUMEHT, CHUCTEMAaTH3auus, MeTaaHain3. lIoHATHE O 3aBUCHMMOM M HE3aBUCUMOW NEPEMEHHOMN.
ITnannposanue 3xkcniepumenta. [locranoBka n nmposepka runore3. Hymnesas rumoresa. Ilonstue BEIOOpKH
u e€ mocroBepHOCTb. Pa3bpoc B Ouomormueckux gaHHbIX. OILieHKa JOCTOBEPHOCTH IOJIyYEHHBIX
pe3yapTaToB. [ [pHYMHbI HCKa)KE€HUS pe3yJIbTaTOB dKCIEpUMEHTa. [IoHATHE CTaTHCTHYECKOTO TeCTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHBIE IPHU3HAKU XHU3HW», «buonormueckue cucremsl», «CBoiicTBa
JKUBOW MaTepum», «YpOBHH OpPraHM3AalMH JKHBOH MPHUPOIBD», «CTPOEHHE KMBOTHOM KIIETKH», «TkaHM
JKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHmsmay», «buoreonenos», «buochepar», «Metoabl
W3Y4YEHUS )KUBOH MPUPOABIY.

ObopynoBanue: naboparopHoe O00OpyAOBaHME JUIS NpPOBEACHHUA HaOMIONCHUH, W3MEpeHuil,
9KCIEPUMEHTOB.

IIpakTuyeckasi padota «lcronp30BaHre Pa3TUIHBIX METOAOB MTPH N3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorus KjaeTku

Kitetka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. McTopus OTKphITHS KiIeTKU. PaboTh! P.
I'yka, A. Jlesenryka. Knerounas teopus (T. [lIBann, M. Llneiinen, P. BupxoB). OcHOBHBIE MONOXKEHUS
COBPEMEHHOU KIIETOYHON TEOPUU.

MeTo1bI MOJIEKYJIIPHON M KJICTOYHOU OMOJIOTHH: MUKPOCKOIIHS, XpoMarorpadus, asekrpodopes,
METOJI MEYEHBIX aTroMoB, JauddepeHInanbHoe NeHTPUPYTUpPOBaHHE, KyJIbTHBUPOBAHHE KIIETOK.
Hzyuenue uxcupogannvix Kiemok. DIEKTPOHHAS MUKPOCKONUs. KoHugokanbhas MUKpoCcKonusi.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JdemoHcTpanuu

IToptpertsr: P. I'yk, A. JleBenryk, T. [lIBarn, M. Hlneiinen, P. Bupxos, K. M. bap.



Tabmuue! 1 cxembl: «CBETOBOH MHUKPOCKOI, «DJIEKTPOHHBIH MUKPOCKOI, «McTopus pasBuTHs
METOJI0OB MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPONpENapaTthl PAaCTUTENbHBIX, JKUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas pa6ora «/3yueHue METOAOB KJIETOYHOH Ouonoruu (xpomartorpadus,
anektpodopes, nuddepenunansoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKPO3JIEMEHTH. Boma U €€ ponp Kak
pacTBOpHUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPEryIsauuu. MuUHepajabHbIe
BEIIECTBA KIIETKH, NX OMojornyeckas poib. POk KaTHOHOB M aHHOHOB B KIIETKE.

Opranudeckue BellecTBa KJIETKH. buonornueckue moaumepsl. benku. AMUHOKHCIOTHBIN cocTaB
0enkoB. CTpyKTyphl OenkoBoil Monekydbl. [lepBuunas cTpykTypa Oeika, menTuaHas cBs3b. Bropuynas,
TpeTudHasi, 4YeTBepTHUYHasi CTPYKTypbl. JleHnatypauus. CpoiictBa OenkoB. Knaccudukamus Oenxos.
Buonoruueckue pyHKunuu 6enkoB. [Ipuonsl.

VYrneBonel. MoHOCaxapuabl, IUCaXapuibl, OJUTOCAXAPHUABl W Monucaxapuabl. OOl miaH
CTpoeHUs U HUIUKO-XUMHUECKUE CBOWCTBA YIIIeBoI0B. bruonoruueckre GpyHKIUH yTIeBOIOB.

Jlununer. TunpodunbHO-TUAPOdOOHBIe cBoOMcTBa. Kiaccudukamms aunuaoB. TpUrIHLIEPHIIBI,
dochonumuasl, BOCKH, crepouabl. buonoruueckue ¢yHkimu aumnuaoB. OOIre cBOHCTBa OMOIOTHIECKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucnoT. Hykneoruasl. [lpunnun
komruieMeHTapHoctd. [IpaBuno Yapradda. Crpykrypa JHK — nBoitHas cnmpans. MecTOHAX0XKIEHUE U
omnonorunueckue ¢ynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne wmonekynbsl AT®. Maxkposprudeckne cBsisu B Mosekyine AT®. buomormueckue
¢yakmmm  AT®.  BoccTaHoBneHHbIE  TEpEHOCUYWKH, WX  (QYHKOMA B KJIeTtke. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHass Owonorus: OWOXMMHYECKHEe W OHOPU3NYECKHE WCCIEJOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpPBI OMOMONEKYI. Moderuposarue cmpykmypsi U (YHKYUli OUOMONEKYL U UX
Komniekcos. Komnvromeprwiil Ouzatin u op2aHudeckuil cunmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. Vunkuuc, P. ®panknun, ®. Csurep, C.
[Ipy3unep.

Huarpammer: «PacnpesenieHie XUMHUYECKUX AIIEMEHTOB B HEXKWBOW mpupojie», «Pacmpenenenne
XUMHYECKUX JIEMEHTOB B JKUBOU IIPUPOJIE.

Tabmuier u cxemsl: «lleproauueckas TabmuIa XUMAYECKUX AJIEMEHTOB», «CTPOCHHUE MOIIEKYIIBI
BOJB», «BemiecTBa B cocraBe opraHuzMoB», «CTpoeHue MONEKynbl Oenka», «CTpYKTyphl OEIKOBOM
MOJIeKyNbI», «CTpoeHHWe MOJeKyNl YIiieBojoB», «CTpoeHme MoIeKyl JunuaoB», «HykienHoBbe
KHCIOTBD, «CTpoeHne MoseKynsl ATOy.

ObopynoBanue: XUMHUYECKas IOCyAa U 000pyIOBaHUE.

JladopaTtopHas pa6ora «OOHapyKeHHE OCIIKOB C MIOMOIIBIO KAYECTBEHHBIX PEaAKITHII.

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

TUmbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAbHbBIC
00pa3oBaHMsI KJICTKH.

CrpoeHne TNpokapuoTHieckoi kietku. KierouHas creHka Oakrtepuii m apxed. OcobeHHOCTH
CTpPOCHHS TeTepOoTPOodHON M aBTOTPO(PHONU MPOKAPUOTHUECKUX KIETOK. MECTO M pOJb NMPOKApPHOT B
OmoreHo3ax.

CrpoeHre W (QYHKIIMOHHPOBAaHUE DYKAPHOTHUYECKOW KieTku. [lnmazmarudeckas meMmOpaHa
(turazmanemma). CTpykTypa IIa3MaTHIeCKod MeMOpaHbl. TpaHCIIOPT BEMISCTB Yepe3 IUIa3MaTHICCKYIO



MeMOpany: maccuBHBIN (auddys3us, obneryéHnas auddQysus), akTUBHBINA (MEPBUYHBIA M BTOPUYHBIA
akTUBHBI TpaHcnopt). [lomynmponumaemocts MemOpanel. PaGora Harpuii-KaimeBOro Hacoca.
OHAOLMUTO3: MUHOIKUTO3, parounTo3. Dk30unTo3. Kinerounas crenka. CTpyKTypa U QYHKIHH KJIETOYHOM
CTCHKH PacTeHUH, TpUOOB.

Hutomnasma. Llurozonms. Llutockener. [IBwkeHune wmuTomiasMbel. OpraHouasl — KIETKH.
OpHoMeMOpaHHBIE OpraHOMABI KIETKH: sHaomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JM30COMBI, X CTpoeHue W (QyHKIHU. B3anMOCBA3b OJHOMEMOpPAaHHBIX OPraHoOMIOB KieTkh. CTpoeHHe
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxkog ¢ IIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [magkuii (arpaHymApHBI) DHIOIUIA3MATHYECKHH  PETHUKYIYM.
CexpetopHas QyHkuus annapata ['onpmxu. Moougukayus denxoe 6 annapame I onvooucu. Copmuposka
benkoe 6 annapame [0rv0xcu. TpaHCTIOPT BEIIECTB B KIETKe. Bakyoln pacTUTENIBbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIIPHH, IACTUABL. [Ipoucxoocoenie MumoxoHopuil
u naacmud. Cumbduoeenes (K.C. Mepeacroscxui, JI. Mapeyauc). CTpoenue n QyHKIMN MUTOXOHAPHNA H
wiactuy. [lepBuyHble, BTOPUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOMIUX  JYKApHOT.
XJ10pOIIIacThl, XpPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranouss! kinetku CtpoeHre W GYyHKIUH HEMEMOPaHHBIX OPraHOHIOB KIICTKH.
PuGocomsl.  IIpomedscymounvie puramenmoi. MuUkpouiaMeHTbl. Axmunosvle MUKpoQuIameHmoi.
MBpllIeUHbIE KIETKH. AKMuHO8ble KOMNOHEHmMbl Hembluleunvblx Kiemok. Mukporpybouku. Kietounsiit
uentp. CTpoeHHe W JIBWKEHHE JKTYTHKOB W pECHHYEK. MHKpOTPYOOUKHM LHUTOIUIA3MBL LleHTpHOIb.
benxu, accoyuuposannwvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QPYHKIWU. SaepHBIi
OenkoBbIil MaTpuKc. [IpocTpaHCTBEHHOE PAcTIONOKEHUE XPOMOCOM B HHTEp(a3HOM siApe. Dyxpomamun u
eemepoxpomamun. belkn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 0060a0uku 6 mumose. SoepHoiii
MPAHCHOPM.

Knerounsie BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKAapHOT (PAacCTUTEIBbHOM,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpauum

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KIETKH», «CTpOeHHE >KUBOTHOM KIIETKH»,
«CtpoeHne  pacTuTenbHOM — KieTkn», «CrpoeHue  MUTOXOHApUM»,  «Smpo»,  «CtpoeHue
MPOKaPUOTUYECKOM KICTKI.

OO6opynoBaHue: CBETOBOH MMKPOCKOI, MHUKPONpEHapaTbl pPacTUTENbHBIX, >XKUBOTHBIX KIIETOK,
MHKpPOIpenaparbl 0akTepHatbHbBIX KJIETOK.

JlabopaTropHas paGora «/I3yueHue CTpOEHUs KIETOK Pa3INUHbIX OPraHU3MOB).

IpakTuyeckasi padora «/I3yueHne CBOMCTB KIIETOUHONH MEMOpaHBD».

JlaGopaTopHasi padora «lcciaenoBanue ma3Moiin3a 1 ACIUIa3MoJIn3a B PACTUTEIbHBIX KIETKaX».

IpakTnyeckas padora «/3yueHne ABHKEHNS UTOIIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB M IpeBpalleHNe JHEPTHM B KJIeTKe

AccuMUIIALIMS W JAUCCUMWIISANNAA — JIBE CTOPOHBI MeTa0oinu3Ma. Tumbsl OOMEHa BEIIECTB:
aBTOTPOQHBI W TeTepoTpOQHBIA. YdacTHe KHCIOpoJa B OOMEHHBIX IpolieccaX. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (DepMEHTATHBHBIN XapakTep
peaknuii KJIETOYHOro MeTabonm3zma. DEepMEHTH, WX CTPOCHHE, CBOWCTBA W MEXAHHW3M JICHCTBHUSL.
Kodepmentsl. Otinnuns pepMEHTOB OT HEOPTaHHMUYECKMX KaTAIN3aTOPOB. benku-akTUBATOpPHI M OEIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIIUii OT Pa3TUIHBIX (DAKTOPOB.

IlepBUYHBII CHHTE3 OPTaHMYECKHX BEIIECTB B KiIeTKe. POTOCUHTE3. AHOKCUSEHHDIL U OKCUSEHHbII
@omocunmes y baxmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yewmpa. Poib
XJIOPOILTACTOB B mpoiiecce GoTocunTe3a. CBeToBas U TeMHOBas (a3nl. DPomoovixanue, Cs., Cq. u CAM-
munel gpomocunmesa. [IponykTuBHOCTh (poTocuHTe3a. BimsHue pa3nuuHbIX (PAaKTOPOB HA CKOPOCTH
dorocunTtesa. 3HaueHue HOTOCUHTE3A.



Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUUpPYIOIIKNE OaKTepHy,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3A.

Amnaspobnble opraHusmbl. Bugsl Opoxenus. [IpomykTel OpoXeHUSI W HMX HCIOJIb30BaHUE
4eJI0BEKOM. AHaIpOOHBIE MUKPOOPTaHU3MBI KaK 00bEKThl OMOTEXHOJIOTHH U BO30YyAUTENN OONE3HEMH.

AbdpoOHBIE OpraHu3Mbl. DTallbl YHEpreTudeckoro oomena. IloaroropurensHblit oTam. ['mukonms —
0OECKHCIOPOTHOE PACILETIICHNUE TITIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHWe. Poiab MHTOXOHIpHI B mpoleccax
ononornueckoro okucienus. Luknmnyeckne peakiun. OxucnutenbHoe (ochopunupoBanue. Hnepeust
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[MpeumymecTBa a’poOHOrO MyTH OOMEHa BELIECTB Mepel  aHadpoOHBIM.  DQPQPEKTUBHOCTDH
9HEPreTUUECKOro OOMEHa.

JdeMoHcTpanuu

Ioptpersr: [x. Ipuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuenn, . A. 3aBap3uH.

Tabmuiel U cxembl: «DoTocuHTE3Y, «DHEPreTUYECKUil 00MeH», «buocunres Oenkay, «CTpoeHue
bepMmenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOH MHKPOCKON, OO0OpYyIOBaHUE JUIsl TPHUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlaGopaTopnasi pabGora «/3yueHue KaTaTUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha MpUMeEpe
aMUIIa3bl WK KaTallasbl)».

JlabopaTopHas pabora «l3yueHne (pepMEHTATHBHOTO pACHICTICHHS IEPOKCHIA BOIOpPONIA B
PacTUTEIBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHas padoTa «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIECCOB OPOKEHUS U IBIXAHID.

Tema 7. Hacsiencreennasi uHGopMauus U peaau3anus eé B KJIeTKe

Peakuun marpuyHoro cunresa. I[[puHINI KOMITIEMEHTApPHOCTH B PEAKLMSIX MAaTPUUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHoW wHpOpMammu. [eHeTnyeckuit koj, ero cmoiicrtBa. TpaHCKpuIus —
matpuuHblii cuHTe3 PHK. IIpuHUIuNBI TpaHCKpUNIUHM: KOMILIEMEHTapHOCTb, AHTUIAPAJUICIBHOCTS,
acuMMeTpuaHoCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTese Oenka. YciaoBusi OnocuHresa
oenka. KogupoBanne aMmuHOKUCIOT. Poitk prbocoM B OnocuHTE3€e Oernka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3anys FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsimus akTHBHOCTH TeHOB y mpokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano). Mozrekyrapusie
MEXaHu3Mbl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pezynayuu pabomwi cenos. Perynsanus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHblil romeocTas.

Bupycsl — HekeTouHble (JOPMBI JKU3HU U 0OIUraTHbIE napa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kusuenwnviti yuxn [HK-codepoicawux eupycos, PHK-
codepaorcawux supycos, baxmepuogazos. Obpamuas mpaHCKpunyus, pegepmasd, UHmezpasd.

Bupycnsle 3a0osneBanHusi 4yenoBeka, xHUBOTHBIX, pactenuid. CIIMZ, COVID-19, coumanbHbie u
MEUITUHCKHE TTPOOIIEMBI.

Buoungpopmamuxa: unmezpayus u aumanuz Oomvuux maccusos («bigdatay) cmpyxmyphwix
buonozuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie QyHKYUU
benxos. Cnocobvl 00cmasKku 1eKapcms.

JdeMoHcTpanuu

TToptpetsr: H. K. Kosnbiios, JI. . UBaHoBCcKui.

Tabmuis! U cxembl: «brocunTes Oenkay, «['eHeTndeckuil Koa», «Bupyce», «bakrepuodarmy.

IIpakTuuyeckas padora «Co3nanne MOACITH BUPYCay.

Tema 8. JKn3zHeHHDLI UK KIETKHA



Knerounsii 1k, ero mepuoasl u perymsuus. Muatepdaza u muto3. OcoOEHHOCTH MPOLECCOB,
npoTtekaronux B nHTepdase. [loaroroska kinetku K AeneHuto. [IpecunreTndecknii (MIOCTMUTOTHUECKUI),
CHUHTETHYECKUH U MOCTCUHTETHYECKH (PEMUTOTHYECKHI) TIEPHOABI HHTEP(a3hl.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunuunsr perunkannu JIHK: xoMmiemeHTapHOCTD,
MOJYKOHCEPBATUBHBIN CHHTE3, aHTUHapaienbHocTh. MexanusMm perunkaunun JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Temomepbl W Temomepa3a. XpPOMOCOMHBIH Ha0Op KJIETKH — KapHUOTHIL
JunionaHsli ¥ ramiouaHeIi Habopsl XpoMocoM. ['omonornynbie XpoMocoMbl. [10710BbIE XPOMOCOMBEI.

Henenue xnetku — muro3. CTaguy MUTO3a M MPOUCXOASIIME B HUX IpoIecchl. THUIBI MUTO3A.
Kapuokunes u nutokuses. buonornyeckoe 3Ha4ueHHE MUTO3A.

Perymsauus MutoTHueckoro mukia kietku. [IporpaMmmupyemast kieTouHast TuOeib — afomnTo3.

Knerounoe simpo, XpoMocombl, (GYHKUMOHANbHAs TEeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas xnemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmurel 1 cxeMbl: <« KH3HEHHBIM 1K KIETKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Permmukanus JJTHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOpenaparbl: « MUTO3 B KIIETKaX KOpEIIKa JIyKay.

JlabopaTtopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlaGopaTopHnasi padora «HabmogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpoIIpenapaTax)».

Tema 9. CTpoeHue u GyHKIMN OPraHU3MOB

buonornueckoe pasHooOpasue opraHu3mMoB. OIHOKIETOYHBIE, KOJOHHAIBHBIE, MHOTOKJIETOUYHBIC
OpraHU3MBL.

Oco0eHHOCTH CTPOEHUS W KU3HEACSITEIHHOCTH OIHOKIETOYHBIX OpraHm3MOB. bakrepunm, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyTrHe MPOTHCTHL. KoloHHaIbHBIE OPTaHU3MBI.

B3auMocCBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHU, OpraHbl M CHUCTEMBI OPIaHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pactennil. TWITBI pacTUTENBHBIX TKaHeW: oOpa3zoBaTenbHas, MOKPOBHAsS, IMPOBOISIINAS,
OCHOBHasi, MexaHmdeckas. OCOOEHHOCTH CTpPOEHHWs, (YHKIHMHA M PACIOIOKEHHS TKaHel B opraHax
pacTeHui.

TkaHM >KMBOTHBIX M 4eJNOBEKAa. THUIBl >KUBOTHBIX TKaHEW: SIUTENHANIbHAS, COCIUMHUTEIbHAS,
MbIIeYHast, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIMI U PacToNoKeHHS TKaHed B OpraHax KUBOTHBIX
U YEJIOBEKA.

Opranbl. BereratuBHble U TE€HEpaTUBHbIE OpraHbl pacteHuid. OpraHbl U CHUCTEMBI OpPraHOB
>KUBOTHBIX U 4esloBeKa. OYHKIUU OPraHOB U CUCTEM OpPIraHOB.

Omnopa Ttena opranu3MoB. Kapkac pacreHuil. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyskHbIl 1 BHYTpeHHUH ckeneT. CTpOeHHEe U THITBI COETUHEHUS KOCTEN.

[BwxkeHne opraHu3MoB. JBHKEHHE OJHOKJIETOUHBIX OPTaHU3MOB: aMEOOMIHOE, KT'yTHKOBOE,
pecHUYHOE. J[BU’KEHNE MHOTOKJIETOYHBIX PACTEHUH: TPONU3MBI U HACTHHU. J|BUKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX M YEJIOBEKA: MbIIleuHas cucreMa. Peduexc. CkeneTHbIe MBIIIIIBI U UX padoTa.

Ilutanme opranm3mos. [lorjomeHne BOABI, YIVIEKHCIOTO Ta3a W MHHEPAJIbHBIX BEIIECTB
pactennsaMu. [luTanwe >KMBOTHBIX. BHYTPHIIONOCTHOE W BHYTPUKIETOYHOE mwuieBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl TNHINEBApUTENBHOTO TpakTa. [luImeBapuTenbHBIE  JKENe3bl.
IInmeBapuTenbHas cCUCTEMA YEIOBEKA.

bixanue opranu3moB. JlpixaHue pacreHuil. JlpixaHue >xuBOTHBIX. Juddys3us razos dyepes
MOBEPXHOCTE KieTku. KoxHoe mpixanue. JlpIxaTelbHas MOBEPXHOCTh. JKabepHoe u JIETOYHOE JBIXaHWe.
JpixaHue TMO3BOHOYHBIX JKMBOTHBIX M HYeNIOBEKa. OBOJIOIMOHHOE YCIOXHEHHE CTPOSHHS JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHasi cucTeMa 4YeioBeKa. MexXaHW3M BEeHTWIAINU JETKUX Yy NTHI] U
MJICKOTTUTAIONTUX. Perynsanus neixanus. JlprxaTebHbIe 00hEMBI.



TpaHCHIOPT BELIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHHN. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuUCTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepame, KpOBEHOCHBIE cOCyAbl M KpoBb. Kpyrm KpoBooOpamieHHs. IBOIIOLNHOHHEIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbl IIO3BOHOYHBIX KMBOTHBIX. PaboTta cepmua u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeiaeneHus. GuibTpanysi, ceKpeuus 1 oOpaTHOE BcachblBaHHE KaK MEXaHU3MBI paOOTHI
OopraHoB BblJeseHUs. CBSA3b MOJIOCTH Tea ¢ KPOBEHOCHOM M BBIAEIUTENBHON cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KUBOTHBIX M yenoBeka. [louku. Ctpoenne u pyHKunoHUpoBanue Heppona. Obpa3oBanue
MOUYH Y YeJIOBEKa.

3ammra y OpraHM3MoOB. 3aliTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil U IMCTHI
nmpocTedmux. 3aluTa y MHOTOKJIETOUHBIX pacTeHud. Kyrtukyna. CpeacTBa MacCUBHOM M XMMHUYECKOH
3amuThl. OUTOHLUIBL.

3ammTa y MHOTOKJIETOYHBIX XHUBOTHBIX. [IOKpOBBI M HMX HpPOM3BOAHBIE. 3allMTa OpraHu3Ma OT
Oonesnell. iMMyHHas cuctema 4vesnoBeka. KileTOYHBI M TyMOpanbHbIi MMMYHUTET. BpokIEHHBIA 1
NpUOOPETEHHBIN CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaJbHO-CcelneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerasa). BocmanutensHble OTBETHl OpraHu3MoB. Poib BpoXAEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH.

PaznpakxuMocTh M peryisiuus y opraHu3MoB. Pa3apakuMOCTh y OJHOKJIETOYHBIX OPTaHW3MOB.
Takcucsl. Pa3pa)xuMoCTb U peryJisinys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAUEHUE.

HepBras cucrema u pednexkropHas peryisius y >KMBOTHBIX. HepBHas cuctema u e€ OTAENBIL.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. besyciaoBHbIE U yCTIOBHBIE PedIICKCHI.

I'ymopanbHas perynanns U 3HIOKPHUHHAs CUCTEMA JKUBOTHBIX M YeloBeKa. JKene3sl S9HIOKpUHHON
CUCTEMBbl U UX TOpMOHBL JlelicTBHEe TOpMOHOB. B3amMOCBSI3b HEPBHOM U HHAOKPUHHOH CHCTEM.
I'mnoranamo-runogu3apHas CucTeMa.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTIOKJIETOYHBIE  BOIOPOCIH»,
«bakrepun», «llpocredimmue», «OpraHel LBETKOBBIX pacTeHUH», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOoMbIX», «TkaHu pacteHuil», «KopHEBBIE CHCTEMBD,
«Ctpoenne credmus», «CTpoeHHe JHCTOBOW IJIACTUHKMY», «TKaHW KUBOTHBIX», «CKEJIET 4YeloBEeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHas cucreMa», «HepBHas
cuctema», «Koxa», «MplmeyHas cuctemMa», «BbloenuTenbHas cHUCTEMa», «DHJIOKPHHHAS CHUCTEMay,
«Ctpoerne wmblmub», «Mmmynuter», «KumednonomocTHele», «CxemMa MUTaHWS PACTEHUID,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JXHBOTHBIX», «CTpoeHue THuiapbl», «CTpOEHHE IIaHApUN»,
«BHyTpeHHee cTpoeHue HoxieBoro uepss», «HepBHas cucrema poid», «HepBHas cucrema IATymiKm»,
«HepBHas cucrema npecmbikaromuxcsa», «HepBHas cucrema nTumy», «HepBHas cucrema
MIIEKOIUTAIOMUXy», «HepBHas cuctema uyenoBeka», «Peduexcy.

O6opynoBaHne: CBETOBOM MHKPOCKON, MHKPOIpernapaTsl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIIperniapaTsl TKaHEH, pPaKOBHHBI MOJUTIOCKOB, KOJUIEKIINM HACEKOMBIX, HITIOKO)XKHX, JKHBBIE
9K3eMIUTSIppl KOMHATHBIX pACTeHHWH, TepOaphy pacTeHW pa3HbIX OT/ENOB, BIAKHBIE TpemapaTsl
KUBOTHBIX, CKEJIEThl MTO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX J>KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHue Il JEMOHCTPALMK IMOYBEHHOTO M BO3AYIIHOTO MHUTAHWS PACTEHHH, pacIIEIUICHUS
Kpaxmana W O€NKOB Mo JeWcTBHEM (epMeHTOB, 00OpyJOBaHWE JUIS JIEMOHCTPAIMU OIBITOB II0
U3MEPEHUIO JKM3HEHHOM EMKOCTH JIETKHX, MEXaHM3Ma JbIXaTEJIbHbIX JIBWKEHUN, MOJEIU T'OJIOBHOTO
MO3Ta Pa3NUYHBIX KUBOTHBIX.

JladopaTtopHas pa6ora «/I3ydeHne TKaHEeH pacTECHUI.

JladopaTopHasi padora «/I3yueHre TKaHEH KUBOTHBIX).

JlaGopaTopHast padora «/13yueHue opraHoB LIBETKOBOTO PACTECHUS».



Tema 10. PazMHoKeHNMe 1 pa3BUTHE OPTaHU3MOB

@opMbI  pa3MHOXKEHHS OPraHM3MOB: Oecrmojoe (BKIIOYas BEreTaTWBHOE) W TOJOBOe. Buiwl
0ecIonoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYJISLUS, (hparMeHTalus1, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenue. [lomoBwie kimeTku, wiu rametsl. Meiio3. Cramuu meiiosza. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonorudecknii cMpica Melo3a U MOJIOBOTro npotiecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[MpenzaponsiieBoe pa3BuThe. ['amerorenes y >KMBOTHBIX. IlonoBeie jkene3pl. OOpa3zoBaHue H
pa3BUTHE MOJNOBBIX KIeTOK. CriepMaToreHes 1 oorere3. CTpoeHue MONIOBbIX KIETOK.

OnnooTBOpeHHE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopdgozeenes — 00Ha u3 enasHvix npoorem smopuonocuu. Konyenyus mopgoeernos u mooenu
mopgozenesa. Ctanun SMOpHOTEHe3a JKUBOTHBIX (Ha mpuMepe Jisaryikn). pobnenue. Tumsl qpo0nenust.
Jlemepmunuposannoe u Hedepmunuposannoe opoodnenue. bracmyna, munet Oracmyn. OCOOCHHOCTH
JOpOOJIeHUsT MIICKOTIUTAIONINX. 3apOBIIIEeBbIE JIMCTKH (TacTpyJsims). 3aKiajKa OpraHOB W TKaHEH W3
3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiHMAHME YacTedl pa3BUBAIOMICIOCS 3apojbiia (IMOpUOHAIBHAS
MHAYKUHMSA). 3akiajka IJaHa CTPOEHHUS >KMBOTHOIO KaK pPe3ylbTaT HEepapXUYeCKUX B3aMMOAEUCTBUI
reHoB. BiusHue Ha SMOpUOHANILHOE pa3BUTHE Pa3IHYHBIX (PaKTOPOB OKPYKAIOLICH CPEbI.

Poct u passuthe xuBOTHBIX. [locTomMOpHoHanbHEIM mepuon. [IpsmMoe u HempsiMoe pa3BHTHE.
PazButre ¢ MeTamop(ho30M y OECIIO3BOHOUHBIX M MO3BOHOUYHBIX JKMBOTHBIX. BHOOrHUecKkoe 3HaYeHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpoje. THUmbl pocTa KUBOTHBIX. DaKkTOPHI
Perysiiuy pocTa XKUBOTHBIX W dYenoBeka. CTaauu MOCT3MOPHOHAIBHOIO PAa3BUTHS Y JKMBOTHBIX M
yenoseka. [leproapl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrMYeCKHEe IPOLECCHI.

PasmHOXeHne u paszBuThe pacteHHil. ['ameroput m cnopodur. Meito3 B KM3HEHHOM IIHKIIC
pactennii. OOpazoBaHue cmop B mpolecce Mmeioza. ['ameroreHe3 y pactenuii. OIUIOAOTBOpEHHE W
PasBUTHE PACTUTEIBHBIX OPraHU3MOB. [|BOMHOE OMJIOZOTBOPEHUE y IIBETKOBBIX pacTeHuil. O0pazoBaHue
U pa3BUTHE CEMEHH.

MexaHHu3MBI pEryJsIIMA OHTOT€HE3a Y PACTEHUI U AKUBOTHBIX.

JdeMoHcTpanuu

IHoptpertsr: C. I'. HaBamun, X. HIneman.

Tabmuuer u  cxembl: «BereratnBHOEe pa3MHOXEHHE», «Tumbl OECHONOro Pa3MHOKEHHS»,
«PasMHOXEHME XITaMHUIOMOHaAb», «Pa3MHOXKEHHEe OBIVIEHBD», «PasMHOXkeHHE THIpBD, «Meio3y,
«XpomocoMbl», «['amerorenes», «CTpoeHHE SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuU
OHTOreHe3a», «lIpsAMoe m Hempsimoe pa3BUTHE», «Pa3BuTHE Malickoro xyka», «Pa3BuTtHe capaHum»,
«PasBuTtne nArymkm», «JlBOWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHHM», «CTpOeHHE CceMsH
OJIHOJIOJIBHBIX U JABYJOJBHBIX pacTeHUID», «KM3HEHHBIH UK MOPCKOM KamycTbD», «KU3HEHHBIN LUK
MXxa», « KU3HEHHBIN [UKJI NAaIOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpenapaThl SSHIEKJIETOK U CIIepMaTO30MI0B, MOJIEIb
«IMKJ pa3BUTHSA JATYIIKIY.

JlabopaTopHas padora «/3ydeHne cTpOSHNS OJIOBBIX KJIETOK HAa TOTOBBIX MUKPOITpPETapaTaxy.

IlpakTuueckas padora «BrBIABICHHE TPU3HAKOB CXOACTBA 3apOJIBINICH ITO3BOHOYHBIX
KUBOTHBIX).

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXKEHHS BBICIIINX PACTCHUM.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH W H3MEeHYMBOCTH OPraHU3MOB

Uctopust cTaHOBJIEHUS M pa3BUTHS IeHETUKW Kak Hayku. PaGotel I'. Menpgens, . ne ®puza, T.
Moprana. Ponp oTedecTBEHHBIX YY€HBIX B pa3Butuu TeHeTuku. Paborer H. K. Komsmosa, H. U.
Basunona, A. H. benosepckoro, I'. 1. Kapneuenko, 10. A. ®unmumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TIOHATHS M CHMBOJIBI. |'OMOJIOTHYHBIE XPOMOCOMBI, AJJIENbHBIE TeHHI,
aNbTEpHATHBHBIEC TIPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAK, TOMO3UI0Ta, TE€TEPO3UIOTa, YHCTAs



nuHUSA, THOpWAbI, reHoTHr, (eHotun. OCHOBHBIE METOABI TEHETHKH: THOPHIOJIOTHYECKH,
LUTOJOTMYECKUH, MOJIEKYIISIPHO-TEHETUYECKHI.

JdeMoHcTpanuu

Iloptpersr: I'. Menpens, I'. ne ®puz, T. Mopran, H. K. Konsuos, H. . Basuinos, A. H.
Benozepckutii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuiel U cxeMbl: «MeTOAbI TeHETUKN», «CXeMBI CKPELIHBAHUS.

JlaGopaTopuasi padora «/Ipozoduia kak 00BEKT TeHETHYECKUX HCCIICTOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBoiii 3akoH MeHzaens — 3akOH eAWHOOOpas3us THOPHUIOB
nepBoro nokosjeHus. IlpaBuno aomuHMpoBaHusA. Bropoil 3akoH MeHaenss — 3aKOH pacLICIUICHHS
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHusl. | MIOTe3a YMCTOTHI TaMeT.

AHanusmupyromee ckpemuBanue. I[IpomexyTouHslii XapakTep HacieAoBaHus. Pacmiensenue
IIPU3HAKOB IIPU HEIIOJHOM JIOMUHUPOBAHUH.

JurubpunaHoe ckpemuBanue. TpeTuit 3akoH MeEHIENss — 3aKOH HE3aBHUCHMOI'O HAcCJICOBaHUS
npu3HaKoB. LluTomornueckie 0CHOBBI TUTHOPUIIHOTO CKPEIINBAHMSL.

CueruieHHOe HacienoBanue npusHakoB. PadboTsl T. Moprana. CuenjieHHOe HAcIeI0BaHHE TCHOB,
HapylLIEHUE CLEIUICHUs MEKy reHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHHW3M ONpeieNeHUs] TMoia. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. ['OMOTaMETHBIN M rereporaMeTHbli moj. ['eHeTnyeckas CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue Npu3HAKOB, CHEIJIEHHBIX C IIOJIOM.

l'enotun kak wenocTHas cuctema. Ilnedlorpomuss — MHOXKECTBEHHOE JACHCTBUE TIEHa.
MHOXeCTBEHHBIN amienus3M. B3auMmoaeicTBUe HeaJUleNbHBIX TI'e€HOB. KOMIIEMEHTapHOCTh. DMUCTA3.
[Honumepusi.

I'eHeT4ecKwii KOHTPOJIb PA3BUTHS PACTEHHUM, )KUBOTHBIX M YEJIOBEKA, a TAKKe (PU3NOIOTHIECKIX
MPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (YyHKIWA. [eHeTndeckue MeXaHu3Mbl CHMOMOTeHe3a,
MEXaHU3MBI B3aMMOJEUCTBUS «XO3SWH — TMapa3uT» U «XO35SUH — MHUKPOOHOM». | eHeTHuecKne acheKThl
KOHTPOJIA U N3MEHEHHS HACIIEJCTBEHHON HH()OPMAIINU B IIOKOJICHUSX KIIETOK W OPraHU3MOB.

JdeMoHcTpanuu

[optpetsi: I'. Mennens, T. Mopras.

Tabmumsr u cxembl: «llepBelii W BTOpoil 3akoHB MeHpens», «Tperuii 3akoH MeHnens»,
«Ananuzupyrouiee ckpemuBanue», «HemnomHoe aomuHHpoBaHUE», «CLEIUIEHHOE HACIEIOBaHUE
mpu3HAaKoB y npo3odwmiey, «['enernka moma», «Kapmortum uenoseka», «KapwoTunm apo3o¢uiby,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienu3my, «B3auMoaeicTBUE TEHOBY.

OGopynoBaHue: MoOJIeNb JUIS JEMOHCTPAllid 3aKOHOB EIMHOOOpa3us THOPUAOB TIEPBOTO
MOKOJICHUs] W pAacIlIeIUICHUs MPU3HAKOB, MOJAENb [JIsi JEMOHCTpAallMd 3aKOHAa HE3aBHUCHUMOTO
HAcJEJOBaHUS MPU3HAKOB, MOJENb Ui JIEMOHCTPALMM CLEIUIEHHOTO HACleOBaHUS IPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoItipenapar: «Jpo3odumnay.

IIpakTuyeckasi pa6ora «/I3yueHue pe3yabTaTOB MOHOTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBD).

IpakTuyeckasi padora «/3yueHne pe3yabTaToB AUTHOPUAHOTO CKPEITUBAHUS Y IPO30(UITBDY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmopeiicTBre TeHOTHIIA U cpeabl pu GhopMupoBaHUHN (eHOTHNA. M3MEHUYNBOCTL TTPU3HAKOB.
KadecTBeHHBIE W  KONMYECTBEHHBIE TIPU3HAKWA. BHUIB HW3MEHYMBOCTH: HEHACJICICTBCHHAS W
HacJIeCTBEHHAs.

MonupukanroHHas HW3MEHYHMBOCTh. Poib  cpemsl B GopMmupoBaHMHM MOAM(DHUKAIIMOHHON
n3MeHYnBOCTH. Hopma peaknum mnpusHaka. Bapmannonsbelii psag w  BapuanmonHas kpusas (B.
Horanncen). CBoiicTBa MOAU(DUKALIMOHHONH H3MEHUHNBOCTH.

T'enornnnueckass  W3MEeHYMBOCTH. CBOMCTBA  I€HOTUIMYECKOH  M3MEHYMBOCTH.  BHIBI
TEHOTHITMYECKON W3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIIHOHHASI.



KoMOunatvBHasT W3MEHYMBOCTh. Me#03 © TMOJNIOBOM mpomecc — OCHOBA KOMOWHATHUBHOWM
W3MEHYMBOCTH. POJbh KOMOMHATHBHON W3MEHUMBOCTA B CO3JaHUM TEHETUYECKOTO pPa3HOOOpa3us B
npeaenax OJJHOTO BUAA.

MyTanuonHasi ©3MEHYUBOCTh. Buabl MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHBIE
Y UHAYIUPOBAHHBIE MYTallUd. SIepHbIC W LUTOIIa3MaTHueckue mMyTanuu. CoMaTHuecKue U MOJOBBIC
MyTanui. [IpyUuvMHBI BO3HUKHOBEHHUS MyTanuid. MyTareHol M WX BJIUSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHUX pPATOB B HACIEIACTBEHHOM
n3menurnBoctd (H.W. BaBuior). BHesnepHas M3MeHUYMBOCTD U HACIIEACTBEHHOCTb.

Onueenemuxa u INUSCHOMUKA, pOJb  INUSEHEMUYECKUX (HaKmopoe 8 HAcNedo8anuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdeMoHcTpanuu

[Toptpetsi: I'. ne ®pu3, B. Noranucen, H. 1. BaBuiios.

Tabmuiet  w cxembl:  «Buasl  m3MeHunBocTHY», «MoaudUKaIMOHHAS  H3MEHYHUBOCTHY,
«KoMOuHaTHBHAasE WM3MEHUMBOCTB», «Meio3», «OmiogoTBopenue», «l eHeTHueckue 3a00JIeBaHUs
yeoBeKay, « Buabl MyTauuii».

O06opynoBaHue: )XUBbIC U TepOapHbIe SK3EMIUISPbl KOMHATHBIX pacTeHUH, pucyHkH (dororpadun)
’KUBOTHBIX C Pa3IMYHBIMHU BUAAMHI H3MEHYHUBOCTH.

JlagopaTopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(MUKANMOHHON H3MEHUYHWBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U BApUALMOHHON KPHUBO».

IpakTnyeckas padora «MyTauu y Apo30¢puiisl (Ha TOTOBBIX MUKpOIpEnapaTax).

Tema 14. I'eHeTuKa yesi0BeKa

Kapuotun udenoBexka. MexayHapolHas MporpaMma HCCIEIOBaHHUS I€HOMa 4ejoBeka. MeTonbl
W3YYeHUs] TEHETHKH YeJIOBEeKA: T€HEANOTHYECKUH, ONM3HEIOBHIN, ITUTOT€HETHIECCKHUN, MOMYISIIHOHHO-
CTATUCTUYECKUH, MONEKYJSIpHO-TeHEeTHUeCKUu. COBPEMEHHOE ONpPENEICHUE M€HOTUIIA: TOJTHOT€HOMHOE
CEKBEHUPOBAHME, TECHOTUIHpPOBaHUE, B TOM uuciae ¢ nomowpto II[P-ananuza. HacneacTBeHHbie
3a0oyieBaHnsl 4YeroBeKa. | eHHbIE M XPOMOCOMHBIE OOJIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEAPACIIONIOKEHHOCTIO. 3HAYEHUE MEOUIUHCKOM TE€HETHMKM B MPEJOTBPAlICHUH U JICUCHUHU
TeHeTHYeCKUX 3a00JIeBaHUH YermoBeka. MequKo-TeHeTHIeCKoe KOHCYNbTHpoBaHue. CTBOJIOBBIE KIETKH.
[loHsiTHE «TEHETUYECKOro Tpy3a». DTHYECKHE AacCIleKThl WCCIEOBAaHWNA B OONACTH PENaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnveckre (akTOphl TOBBINIEHHOW YYBCTBHUTEIHLHOCTH UYENOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUIO OKpY’Kawllel cpenbl. ['eHeTHueckas NMpeapacrnoNokEeHHOCTh YEIOBEKa K
MATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumsr u cxemsl: «Kapuotun denoBeka», «MeTombl W3YYEeHHS TEHETHKH YEIOBEKay,
«"enernueckue 3a00I€BaHNS YETOBEKAY.

IIpakTuyeckast padora «CocTaBieHHE U aHATTU3 POAOCIOBHOWY.

Tema 15. Ceneknusi OpraHu3MoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u qomectukanuu. Yuenue H. Y. BaBumiosa o
IleHTpax MPOMCXOXKACHUS U MHOTOOOPa3us KyJIbTYPHBIX pacTeHui. Poiib celekiyu B CO3IaHUU COPTOB
pacTeHu# U mopoy KUBOTHBIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTHYECKHIX PSIOB B HACIEACTBEHHOM
m3MmeHunBocty H. M. BaBuioBa, ero 3HadeHHE TS CEEKITMOHHON paOOTEHI.

Mertomap! CeNeKITMOHHONW PaboThl. MICKYCCTBEHHBIN OTOOP: MAaCCOBBIA U WHANBUAYATHHBIA. DTaITbl
KOMOWHAITMOHHOW ceNeKuu. VICcTBITaHue TPOW3BOAUTENCH MO MOTOMCTBY. OTOOp IO TEHOTHITY C
MTOMOIIIBIO OIICHKH ()EHOTHITA MOTOMCTBA U OTOOP 110 TeHOTHITY ¢ TToMOIIbi0 aHanmm3a JJHK.

HckycCTBeHHBIN MyTareHe3 Kak METOJ| CEJICKIIMOHHOM pa0oThl. PaguialiMOHHBIA M XUMHUYECKHUN
MyTareHe3 Kak HWCTOYHUK MYTalWil y KyJIbTypHBIX (hopM opraHu3moB. McCIoib30BaHHME TEHOMHOTO
pedaKTUpOBaHUS W METONOB pekoMmOuWHaHTHRIX JIHK nmns momydeHus HMCXOZHOTO MartepHaia IS
CEJICKLINH.



[onyyenne mommruionnos. BHyTpuBHaoBas ruOpuanzanus. bim3kopoacTBeHHOE CKpelIBaHUE,
win wHOpuauHr. HepoacTBeHHOEe CKpelinMBaHWe, WJIM ayTOpUIMHI. l'eTepo3uc W ero NpUYHHBL.
Hcnonb3oBanue reteposuca B cenekuuu. OtganéHHas ruOpuamsanus. [Ipeomonenue Oecrumomus
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3€1EHas pesontoyusy.

CoxpaHeHre U H3YYEHHE NeHETHUYECKUX PECYpCOB KYJIbTYPHBIX PAacCTEHHM M MX JUKUX POAHUEH
JUI CO3JIaHHsl HOBBIX COPTOB M THOPHUIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3y uenue, coxpanenue u
YIpasieHue 2eHemuUdecKUMY Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICTIOEbIX JCUGOMHBIX 6 Yeasix
VAVHUIEeHUs CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ NpUMeHeHUeM
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIe008aHULL, Neped08blX Uoell U NePCHeKMUBHBIX MEeXHOIO2UI.

JdeMoHcTpanuu

Iloptpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, [I. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI», «3aKoH
TOMOJIOTUYECKHX PSJIOB B HAcleACTBEHHOM M3MEHUMBOCTHY», «Mertoapl cenekuuny, «OTnanéHHas
rudpuan3anusy, «MyTtareHes».

JlabopaTopuass paGora «J/I3ydeHue COpPTOB KYJIBTYpHBIX PACTEHUN U TIOPOA JOMAIITHHUX
JKUBOTHBIX».

JladopaTtopHas padora «/I3yueHne METOIOB CEICKIIUU PACTCHUID.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IOkckypeuss «OCHOBHBIE METOABI M JIOCTHKEHHS CeJEeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLHUIO, IVIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YUAaCTOK, B TEIUINIHOE XO35ICTBO,
B JIa0OPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

Tema 16. BHOTEeXHOJIOTHSI U CHHTETHYECKasi 0HOJI0THA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOIMH, — KIETOYHbIE UM TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTraHU3Mbl, MX XapaKTepUCTHKA. TpaguuuoHHas OMOTEXHONOTHUS: XJieOOIeyeHHe, MOIy4YeHHUE
KHCJIOMOJIOUHBIX MPOIYKTOB, BUHOJIEIIHE. MuxkpoOuonorudeckuit CHHTE3. OOBeKTHI

MHUKPOOHOJIOrMYeCKUX TeXHoJorui. [Ipon3BoacTBO Oenka, aMMHOKHUCIOT U BATAMUHOB.

CoznaHne TEXHOJIOTHH M HMHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHHMS U KOHCTPYHMPOBAHUS
TEHOMOB C LEJNBI0 IMOMy4EHUs] OPraHU3MOB M MX KOMIIOHEHTOB, COAEp)KAIIUX HE BCTpedaronvecs B
npupoae OMOCHHTETUYECKHUE ITyTH.

Knerounas nmxenepusi. MeToabl KylIbTyphl KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX. KproOaHKH.
Comaruueckasi ruOpuaM3alusl U COMAaTHUECKUi aMOpuorenes. Mcnonap3oBaHue TaluiONI0B B CEJICKLUH
pactenuil. Ilonyuenue MOHOKAOHANbHBIX anmumen. Mcnonb306anue MOHOKIOHANLHLIX U NONUKIOHATLHBIX
anmumen 8 meouyune. VIcKycCTBEHHOE OIUIOOTBOpeHHE. PEKOHCTPYKIUS SHIEKIETOK M KJIOHUPOBAaHHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALMHU SAEP KIETOK. 7exHonocuu 0300poeieHus, KylbMUGUpOGAaHUs u
MUKPOKJIOHANLHO20 PAZMHONCEHUSL CeNbCKOXO03AUCMBEHHBIX KYILIMYP.

XpOMOCOMHasi W TeHHas WHXeHepus. VICKyCcCTBEHHBIM CHHTE3 TIeéHa M KOHCTPYMpPOBAaHHE
pexomOuHanTHeix JAHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWKEHUSI W TEPCIEKTUBBI
XPOMOCOMHOH M T€HHOH MH)XEHEPUH. DKOJIOTMUYECKUE U 3TUUECKUE ITPOOIeMbl TeHHOW MHKEHEPHH.

Menunuackue OuoTexHojoruu. IloctreHomHas 1ubpoBas wMemuiuHa. [1LP-muarHocTuka.
MeTa0oIOMHBIN aHAJIN3, TEHOICHTPUISCKH aHAJIM3 MPOTEOMa YeJIOBEKA IS OIEHKH COCTOSHHUS €Tro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamust paka. 3D-Omommkenepust s
pa3paboTki (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3JaHMs KOMIUIEKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTAa U ckadoIIMHTa JUIsl pelieHus 3ajaad
MEePCOHAIM3UPOBAHHON METUIIUHBI.

Coznmanne BEKTOPHBIX BakIWH C LEJIbI0  oOOecredeHns KOMOWHHPOBAHHOW 3allUTHl  OT
Bo30ynuteneit OPBU, ycraHoBieHue MOJIEKYISPHBIX MeXaHM3MOB (yHKIuoHupoBanusi PHK-
COJIEpKAIMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC 3200JIeBaHUS YeIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu



Tabmuuer 1 cxembl: «/crmonb30BaHME MHUKPOOPTraHU3MOB B TPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Knetounas nmxenepus», «['eHHast ”H)XEHEPUS».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB ONOTEXHOIOTHI.

IIpakTHyeckast padora «lloxydeHrne MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «bruoTexHonmorus — BaKHEHIIAs MPOM3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaenue U pa3BUTHE 3BOJIONMOHHBIX NPeACTABIEHUI B OM0JI0rUI

OpomroronHas teopus Y. [lapsuna. [lpeamnochiiky BO3HMKHOBEHHUS AapBuHH3MA. JKu3Hb U
Hay4Has JesrenbHocTs Y. /lapBuHa.

JBwkyniie cwisl 3Boironuu BuAoB mo Y. JlapBuHy (BBICOKas MHTCHCHBHOCTH Pa3MHOXKEHHS
OpraHu3MOB, HacJCACTBEHHass W3MEHYMBOCTh, OoprOa 3a CyIIECTBOBAaHHME, €CTECTBEHHBIH WU
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuateTndeckoii Teopun sBomtonuu (CTD). HelitpanbHas Teopusi 3BOINIOLUH.
CoBpeMeHHasi JBONIONMOHHAs OWoJorus. 3HAueHHE OHBOJIOINMOHHOM Teopun B (HOPMHUPOBAHUH
€CTeCTBEHHO-HAayYHOW KapTUHbBI MHpa.

JdeMoHcTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. HapsuH, C.
C. YerBepukos, 1. U. HImansraysen, k. Xonneiin, . K. benses.

Tabmurs! u cxemsl: «CucteMa xuBoii npupoas! (mo K. JImaHE0)», «JlecTHUIA KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3zM (GpOpMHPOBAHHS MPUCTIOCOONICHNN y pAaCTeHUN U )KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmpyta myremectBusi Y. apeunay, «Haxonku Y. JlapBuna», «PopMbl 60pbOBI 3a
cymectBoBanue», «llopompl romybei», «MHoroobpasue KyJabTypHBIX (opM KamycTe», «llopoabl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuaOB (1o Y. JapBuHy)», «CxemMa COOTHOLICHUS
JBIDKYILUX CHJI 9BOJIOLUN», «OCHOBHBIE MOJIOKEHHUSI CHHTETHUECKONH TEOPUH IBOJTIOLIMN.

Tema 2. MUKPO3BOIIOLMA U eé pe3y/ibTaThl

Ilomynsiuuss  Kak  dJIeMEHTapHas exuHuna 3Bomoundd. COBpeMEHHbIE METOABl  OLEHKH
TeHETHYECKOr0 pa3HooOpa3us M CTPYKTyphl momymsauuil. 3meHeHue reHodoHIA MOMyNSLOUHM Kak
3JIEMEHTApHOE JBOIIIOIIMOHHOE SIBIICHUE. 3aKOH TeHeTH4Ieckoro paBHoBecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble  (akTopel  (ABMXKYIIME  CHJIBI)  OBOJIONMH. MyTalMOHHBIA  HpoLecc.
KomOunatuBHast n3MeHUMBOCTh. [lpeiid reHOB — ciydailiHble HEHANpaBICHHbIE HM3MEHEHHS YacTOT
aiene B momymsauusax. O¢dext ocHoBatens. Ipgexm Oymwiiounoco eopaviuika. CHudiceHue
2eHemu4ecKo20 pazHoobpaszus: npuuunsl u creocmeus. llpossenenue s¢pgpexma Opeticha 2enos 6 bonvLuUx
u manbix nonyaayusx. Murpauuu. Mzonmsums mnomynsuuil: reorpaduueckas (IpOCTpaHCTBEHHas),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHbIli 0TOOp — HampaBisitommid (aktop 3Bomouur. PopMbl ecTeCTBEHHOro otdopa:
JOBIDKYIIUHA, cTaOMIM3UPYIOMIMK, pasphiBatomuii (qu3pyntuBHbIii). [lonoBoit or6op. Bo3HukHOBeHUE U
3BOJTIONHA COMATIHHOTO TIOBEJICHHS )KHBOTHBIX.

IIprciocoOeHHOCTh  OPTaHM3MOB  KaK  pPe3ylbTaT  MHKPOJBOJIONUH. BO3HHUKHOBEHHE
MPUCTIOCOONIEHN Y OpraHu3mMoB. Apomopdo3sl W wauoaganTanud. [IpuMepsl MPHUCHIOCOOJICHUH Y
OpTaHU3MOB: MOpQOJIOrHIeCKHe, (uznonoruyeckue, OHOXMMHYECKHE, MTOBE/ICHYECKHE.
OTHOCUTENBHOCTP MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpasoBanne kak pe3yabTaT MUKPO3BOIIONHMH. V30msmms —
KIIFOueBoi  pakTop BHAooOpazoBaHus. IlyTm u cmocoOsl BUAOOOPAa30BaHWSA: AIJIONATPUYECKOE
(reorpaduueckoe),  cumMmarpuueckoe  (IKOJOTHUYECKOE),  «MTHOBEHHOE»  (TIOJNHUIUIOWIU3AIINS,
rubpuanzanys). JuTeIsHOCTh SBOMIOIMOHHBIX TPOLIECCOB.

Mexanu3Mbl GOPMHUPOBAHKS OHOJIOTHYECKOI0 Pa3HOOOpa3Hsl.



Poub 3BONMOLIMOHHON OMoOJOrUK B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHs OMopazHOOOpasusl.
MuKpo3BOMIOLUS U KOIBOJIOLHMS Mapa3sHuTOB U UX X035eB. MexaHu3Mbl (JOPMHUPOBAHMS YCTOWYMBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsi: C. C. YerBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTallMOHHAsI U3MEHUYMBOCTEY, «[lomynsuuonHas cTpykrypa Buaay, «Cxema
nposiBlieHus 3akoHa Xapau—BaiinOepray, «JBwKymiue CHIIBI SBOTIOLUHY», «OKOJOTHUYECKas H30JISLUSL
MOMYJISIMK ceBaHCKOM (openny, «['eorpaduyeckas N30ISAIMS TUCTBEHHUIBI CHOMPCKOW W JINCTBEHHHIIBI
naypckoit», «llomynsuuoHHBIE BOJHBI YHCICHHOCTH XHWIIHWUKOB U JKepTB», «(Cxema JedcTBus
€CTeCTBEHHOro o0TOopa», «®Dopmbl OOpbOBI 3a cymiecTBOBaHHME», «VHAYCTpHANBHBIA MeEIaHU3MY,
«Kusble uckomnaemsie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckne  azantauun»,  «lIpucmocobIeHHOCTH  OpraHu3MoB W €€
OTHOCUTENBHOCTBY, «Kpurepuu Buaa», «Buabl-nBoiHUKN», «CTPyKTypa BHIA B MpHUpoAe», «CrocoOsl
BUo0OpaszoBanusy, «I['eorpaduyeckoe BHmooOpasoBaHHE TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BUI000pa30BaHKe BUIOB CHHUI, «[lonurnonnsl pactenunity, «KamycTHo-peieqHbIi THOPUI.

OO6opynoBanue: repbapuy pacTCHUH, KOJUIEKIMM HACEKOMBIX, dUydella MTHIl W 3Bepedl ¢
npUMepaMH Pa3iMYHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl U 3Bepell pa3HbIX BHIOB, repOaphH pacTCHUM
ONMM3KUX BUAOB, 00Pa30BaBIINXCS PA3THYHBIMHU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsBICHNE U3MEHYUBOCTH Y 0COOCH OHOTO BUAA».

JlagopaTopHass  padora  «[IlpucnocoOneHusi  OPraHU3MOB W UX  OTHOCHTEIIbHAS
[EIeCO00Pa3HOCTHY.

JlaGopaTopHas padoTa «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIO.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJbTaThl

Metoapl wu3ydeHuss MakposBomoouud. [lameoHTonorndeckue MeETOAbl H3Y4YEHHS 3BOJIIOLUU.
Ilepexonubie GOpMbI U PUIOTCHETHYECKHUE PAIBI OPTaHU3MOB.

Buoreorpaduueckue mMeronpl u3ydeHus: 3omound. CpaBHeHue ¢uiopsl U GayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckne obnactu 3emiin. BUapl-sHAEMUKN U PETUKTEHI.

OMOpHOJIOTHYECKHE W CPaBHHUTEJIBHO-MOP(OIOTHYECKHE METOABl H3YYEHHS  3BOJIIOLIUHU.
I'eneTnyeckne MeEXaHU3MBl JBOJIOLMM OHTOI'€HE3a W TMOSABJICHMS HBOJIOLMOHHBIX HOBIIECTB.
I'oMonornYHblE W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBL.  MOJEKyIIpHO-
reHeTHYEeCKUe, OMOXMMUYECKUE U MaTeMaTHIeCKUE METO/Ibl M3YUEHHUS IBOIIOUMHU. | OMOJIOTHYHBIE T'€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOT€HETHIECKUX EPEBLEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIUSI TCHOMOB.

OO0mue 3akoHOMepHOCTH (IpaBwia) 3BOMOLMH. [lpunyun cmenwvi dynkyuii. HeoOpatumocTsb
3BOJIIOLMHU. AfanTUBHAsA paguanusi. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLINH.

JdeMoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kosanesckuii, . Mroiep, 3. ['ekkens.

TaOnuie! u cxembl: «DUoOreHeTHYECKU Pz TOMIAIN», «APXEONTEPUKCY, «3BEpO3yOble ALIEPhD»,
«Creronedans», «Puanoputs», «CeMeHHbIE NanopoTHUKHWY», «buoreorpaduueckne 30HBI 3emMin»,
«peiid koHTHHEHTOB», «PenmukThl», «HauanbHble cTaguyd SMOPUOHAIBLHOTO Pa3BUTHS ITO3BOHOYHBIX
’KHBOTHBIX», «['OMOJIOTHYHbIC W aHAJOTHYHBIE OpraHbD», «PyJIUMEHTHI», « ATaBU3MBI», « XpOMOCOMHEIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIe HampaBJIeHHUs SBOIIONMHY», «OO0IIHMe 3aKOHOMEPHOCTH
SBOJTIOIIANY.

OO6opymoBaHue: KOJJICKIIUU, TepOapwu, MYJLDKH HCKOTAeMBIX OCTATKOB OPTaHU3MOB, MYJLSTKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE ;KU3HU HA 3emite

Hayunble ruroressl POUCXOXKICHUS KU3HU Ha 3emie. AOHOreHe3 W maHcnepmus. JloHaydHble
NPEJICTABICHUS O 3apPOXKJCHUU KU3HH (KpearnoHu3M). ['MnoTe3a MoCTOSTHHOTO CaMO3apOXKICHHS KU3HU
n eé omposepkenne ombiTamu @. Pemn, JI. Cnamnmanmanum, JI. Ilactepa. [IpomcxokneHune XU3HH H
acTpoOHOJIOTHSL.



OcHOBHBIE DTambl HEOpraHW4eckoil »sBomonuu. llmaHerapnas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi SBOMIONUs. AOUOTEHHBIM CHHTE3 OPraHUYECKMX BeIIecTB M3 HeopraHumueckux. Ombir C.
Munepa u I'. FOpu. O6pazoBanue monumepoB u3 MonomepoB. Koanepsarnas runore3a A. M. Onapuna,
runoresa neppuyHoro OynaroHa J[x. Xonnelina, reerndeckas runoresa I'. Ménnepa. Pudosumsr (T. Yek)
u runote3a «vmupa PHK» V. I'mnbepra. ®opmupoBanne MmeMOpaH v BOSHUKHOBEHHE MTPOTOKIICTKH.

Hctopus 3emnu u metozs! €€ uzyueHus. lckomnaemple oprannueckue ocTaTku. I'eoXpoHoIorus u
e€ metoapl. OTHOCUTENBHAA U aOCONIOTHAS TEOXPOHOJNOTHS. | eoXpoHoJIOrHYecKas IIKana: 30HbI, 3PH,
MIEPUOBI, SMOXH.

HavaneHeie sTansl opranndeckoii 3pomronu. IlogsneHne u 3BOIOIUS MEPBHIX KIETOK. DBOJIOLNSA
MeTabonan3Ma. Bo3HUKHOBeHHE TEpBBIX 3KocucTeM. COBpeMeHHbIE MUKPOOHbBIE OMOIUIEHKM KakK aHajlor
nepBbIx Ha 3emiie coodmecTB. CTpoMaTOIHUTHL. [IpOKapHOTHI M DYKApUOTHL.

[MpoucxoxneHne dykapuoT (CUMOHOreHe3). BOJIOUUOHHOE TMPOUCXOKICHHUE BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYyII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIONMK BBICIINX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuil Ha cymry. IlosiBIeHue CIOpOBBIX pacTeHMH M 3aBoeBaHME UMM cylid. CeMEeHHbIE PacTEeHHS.
[IpoucxoxneHnne NBETKOBbIX PACTEHUI.

OcCHOBHBIE 3Tanbl BOJIOLUK KUBOTHOTO Mupa. OcHOBHBIE apoMoOpdo3bl KUBOTHHIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJIGHUE COBPEMEHHBIX THUTIOB. [lepBbie XOpA0BbIE )KUBOTHBIC. JKU3HD B
BoJe. DBONIONUSA TO3BOHOUHBIX. [Ipomcxoxknenne amdubuii wu pentmwmid. [IpoucxoxkaeHue
MJIEKOTIATAIOMMX MW Tnrull. llpwHiun xiarodeBoro apomopdosza. OcBoeHWe OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIU.

Pa3Butue xu3HM Ha 3emiie MO 3paM M MNEPUOJAM: apXeil, MpPOTEepo30i, Mmaneo30il, Me3030H,
KaifHO30#. OOmas XapaKTepUCTHKa KIMMaTa M TEOJOTHMYeCKuX mporeccoB. llosBneHwe u pacuser
XapaKTEepPHBIX OPTraHU3MOB. YTJIe00pa3oBaHHe: €r0 yCIOBHA U BIHUSHUE Ha TA30BBIA COCTaB aTMOCQEPHI.

MaccoBble BRIMUPaHUS — 3KOJOTMUECKHE KPU3UCHI MPpouuioro. [IpuuuHbl U CIeACTBUS MAaCCOBBIX
BbIMupaHuii. CoBpeMEHHBIH OKOJIOTHYECKUil Kpu3uc, ero ocobeHHoctu. I[Ipobmema coxpaHeHuUs
OounopazHoobpasust Ha 3emie.

CoBpeMeHHass CHCTeMa OpraHW4eckoro wmupa. [lpuHImNIBI Ki1accuUKamuu OpPraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[optpetrsl: @. Pemu, JI. Cnamnanuanu, JI. Ilacrep, M. Y. MeunukoB, A. U. Onapun, [Ix.
Xonpgein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita . Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIo
caMo3apoKIeHUs KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHM4eCKOU 3BOTIOLUNY,
«I"eoxpoHonoruydeckas mkana», «HauanpHble dTambl OpraHUYECKO IBotoIuN», «CxemMa oOpa3oBaHUs
JYKApUOT MyTEM cuUMOHOTeHe3a», «CHucTeMa XUBOW HpUposl», «CTpoeHne BHpyca», «ApoMopdo3bl
pactenuit», «PuHHOPUTE), «OIHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIHY», «MXuU»,
«[Tanopotauku», «l'onoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHHil», «Cxema pa3BUTUA
KUBOTHOTO MHpa», «ApomMop¢o3sl KHBOTHBIX», «lIpocreiimmey, «Kumeunomonoctaeley, «llmockue
gepBu»,  «UmeHucroHorue»,  «PwiOB»,  «3emHOBOmHEIEY»,  «lIpecmbikarommecs»,  «lITHIBDY,
«Munexkonuratouiuey», «Pa3BuTue KU3HU B apXeckoi spey», «Pa3BuTue ®U3HU B NPOTEPO3OHUCKOUN 3per,
«Pa3BuTHE XU3HU B NAJECO30MCKON 3pey», «Pa3BUTHE )KM3HU B ME3030MCKON 3pe», «Pa3BUTHE XKU3HU B
KaifHO30MCKOH 3pey, «COBpeMEHHAast CUCTEMa OPTaHMYECKOTO MUPAY.

OO6opynoBanue: repbapuy pacTeHHH Ppa3IMYHBIX OTJENOB, KOJUICKIIMH HACEKOMBIX, BII2YKHBIC
Mpemaparsl JKMBOTHBIX, PaKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMM WIJIOKOKHX, CKEJEThl IO3BOHOYHBIX
KUBOTHBIX, Yy4ela NTHII U 3BEPel, KOJUIEKIIMH OKaMEHEJIOCTEH, ITOJIE3HBIX HCKOMAEMBIX, MYJIKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas jga6opatopnas padora «MogenupoBanue onsiToB Musutepa—tOpu no uzydeHuro
aOMOTeHHOTO CHHTE3a OPTaHUYECKHUX COSAMHEHUH B IIEPBUYHOM aTMocdepey.



JlaGopaTopHasi padora «/I3yueHue U ONMUCAHNE UCKOMTAEMBIX OCTATKOB APEBHUX OPraHU3MOBY.
IpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUH Pa3HBIX OTAEITIOBY.
IpakTnyeckas padora «3yuenne ocoOeHHOCTEH CTPOCHHSI TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpouncxosxaeHne 4ejJ10BeKa — AHTPOIIOreHe3

Paznensl u 3anaun anTpononorui. MeTo sl aHTPOMOJIOTHH.

CraHOBJEHHE TPEICTABICHUH O TPOUCXOXKICHUM 4YeNOBeKa. PeluruosHble  BO33pEHHS.
CoBpeMeHHbIC Hay4YHBIC TEOPUH.

CX0AcTBO uenoBeKa € XUBOTHBIMH. CHCTeMaTHUYecKoe IOJIOKeHHe dvenoBeka. CBUAETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEILHO-MOpP(QoIorudeckue, sMOpHoIOrHIecKue, Gru3noaoro-
Onoxummuueckue, nopefeHdeckne. OTIMYUS UYENOBEKa OT KMBOTHBIX. [IpSAMOXOXKIEHHE W KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta ¥ BTOPOW CHT'HAJILHOM CUCTEMBI.

HBwxkyme cunbl (hakTopsl) aHTpoNoreHesa: Ouojormyeckue, conuainbHble. COOTHOIIEHUE
OHMOJIOTMYECKUX U COLMANBHBIX (DaKTOPOB B aHTPOIIOTEeHE3E.

OCHOBHBIE CTaJMU aHTpoOINOreHe3a. PaHHWE 4YenoBeKOOOpa3Hble 00€3bsiHbI (IPOKOHCYNBI) |
paHHUE TOHTHIBI — O0IIKE MPEKH YeT0OBEKOOOPa3HbIX 00€3bsIH U JIIOJCH. ABCTPAIONUTEKH — JBYHOTHE
npeaku arofeil. YenoBek yMesblil, IepBble W3TOTOBICHUS OPYIUH Tpyla. UenoBeK NPpAMOXOASAIIMNA U
NepBhI  BBIXOA JIOJe 3a mpenenbl Adpuku. YemoBek reiaensOeprckuii — oOUmmid Ipemox
HEaH/JepPTaJIbCKOTO YeJOBEKa M 4YelloBeKa pa3yMHoro. YeraoBeK HEaHIEpTaNbCKUM Kak BUJ JoJei
XO0JOJHOTO Kiumara. YenmoBek pa3yMHBIH COBPEMEHHOTO THIIA, JIEHUCOBCKMH 4EJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuxu. [laneoreneTrka u najseoreHOMHKA.

OBOJIIOLIMSL  COBPEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B HOMYJSLUSAX — YEIOBEKa.
MyTtannoHHEIH Tiporiecc u noauMopdusM. [lomynsimonabie BoMHBL, apetid reHoB, MUTparus U «dPQexT
OCHOBATEJIS» B HOMYJIIIKSAX COBPEMEHHOIO YEJIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbime pacer: eBporneonaHas (eBpa3uiickas), aBcTpalo-
HerpouHas (PKBaTOpHAIbHAs), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u myTH paccerneHus
yenoBeka 10 IUiaHeTe. EaWHCTBO denoBeueckux pac. HaydHas HeCOCTOATENBHOCTh —pacu3Ma.
ITprucnoco6yieHHOCTh YeJOoBeKa K Pa3HBIM YCIOBHUSIM OKpYysKaroiiel cpenpl. BimsHue reorpaduueckoit
cpenpl 1 Apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIimHapHble MEeTOAb! B (GU3MUEcKOl (OMOIOrn4ecKoi) aHTPOIIONIOTUH. DBOIIOLUOHHAS
AQHTPOIIOJIOTHST M TAaJCOAHTPOIOJOIHA YEJIOBEUSCKHX MOMyasuuid. buoconuanbHble HCCeI0BaHUS
pUpoAbl yenoBeka. MccnenoBanue KO3BOIOMUHE OMOIIOTHYECKOTO ¥ COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[optpetst: Y. Japsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

TaOnuie! 1 cxeMmbl: «MeToAbl aHTPONONOTUNY, «I'0JI0OBHOI MO3I UesnoBeka», «enoBekooOpa3Hble
00e3bsiHB, «CKeJIeT YelloBeKa M CKeJeT IIMMIaH3e», «PyITuMeHTH U aTaBH3MbL», «/[BroKyliue Cuilbl
AHTPOIIOTeHE3a», «DBOJIIOIIMOHHOE IPEBO YEIOBEKa», « ABCTPAJIONUTEK», «HenoBek ymenslit», «UenoBek
npsaMoxosaIuiiy, «/lerncockuil yenosex» «Heannepraneusy, «KpomanboHub», «IIpenkn deisoBekay,
«DTanbl 3BOJIIOLIMH YeloBeKay, «Packl yeroBekay.

OObopynoBaHue: MyJSDKH —OKaMEHEJIOCTeH, MpeIMeTOB MaTepHalbHON KyJIbTyphl MPEAKOB
yenioBeka, penpoaykiuu (pororpadun) KapTHH ¢ MHUQPOJOTHUYESCKUMH U OUOJCHCKUMH CHOXKETaMU
MIPOMCXOXKJICHHS YeoBeKa, (oTorpaduu HaXOJIOK MCKOIAEMBIX OCTAaTKOB YEIOBEKa, CKEJIET YellOBEKa,
MOJIeJTh Yeperna 4esioBeKa M depena IIMMITaH3e, MOJENTb KUCTH YeJIOBeKa W KHCTH IIMMIIaH3€, MOIEIH
TOpca MPEAKOB YEIIOBEKA.

JladopaTopHasi padora «l3ydeHne ocOOCHHOCTEW CTPOCHHUS CKEJIeTa YeJIOBEKAa, CBSI3aHHBIX C
PSIMOXOXKICHHEM).

IIpakTuyeckass padota «lI3yueHne SKOIOTHYECKUX aAaNTaIlli YEITOBEKay.

Tema 6. Dxojorusi — HaAyKa 0 B3aHMOOTHONIEHHSIX OPraHM3MOB W HAaJAOPraHU3MEHHBIX
CHCTEM C OKPYKalollel cpeaoi



3apoxeHue U pa3BuTHe dKoJorud B Tpyaax A. ['ymOonbara, K. @. Pynse, H. A. CeBeprosa, 3.
Texkens, A. Tencnu, B. H. Cykauépa. Pazgensl u 3amaum sxonoruu. CBs3b 3KOJOTHMHU C APYTUMHU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOdrONEHHS. OKCIEPUMEHTHI B SKOJOTHMHU: TMPHUPOJHBIE U
naboparopHbsle. MozenupoBaHHEe B OSKOJOTHH. MOHHUTOPHHT OKpYXArolled Cpeabl: JIOKaNbHBIM,
PETHOHAIILHBIN U TI00JTEHBIM.

3HaueHHe HSKOJOTMYECKUX 3HAHMW A 4esoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBA3EH uyesnoBedyecTBa € MNpHUpooi. DOpMHUPOBAHHE SKOJIOTMUECKOW KYJIBTYPHl U 3KOJOTHYECKOMH
TPaMOTHOCTH HacCeJIEHUsI.

JdeMoHcTpanuu

[Moptpetsi: A. I'ym6omsar, K. ©. Pynse, H. A. CeBeprios, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuer u cxembl: «Pazmensl skonmorum», «MeToapl skomorum», «CxemMa MOHHUTOPHHTA
OKpYKaIOLLIEW Cpelib».

JladopaTtopHas pa6ora «/I3yueHne METOI0B SKOJIOTHIECKUX UCCIICIOBAHMID.

Tema 7. Oprannsmsl M cpefa oOUTaAHUS

DKkoJjiorudeckue (GakTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukamms 3KOJIOTHYECKHX
(akTOpoB: aOMOTHYECKHE, OHOTHYECKUE, aHTpomoreHHeie. OOIMEe 3aKOHOMEPHOCTH JICHCTBUSI
skonoruueckux Qakropos. IlpaBumo wmuammyma (K. Ilnpenrens, FO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aonotnyeckue (¢aktopsl. CBeT Kak 9JKOJIOTMYecKuil Qaktop. JleHcTBHE pa3HBIX YYacTKOB
COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHUE TPYIIbl PACTEHUH U KUBOTHBIX MO OTHOIICHHUIO K
cBery. CurHaipHas poiib cBeTa. @oTonepuoan3M.

Temnepatypa kak »dKomormveckwii ¢axrtop. JlelicTBue TemmepaTypsl Ha OpPTaHHU3MEI.
[TolikunoTEepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPraHU3MBI.

BraxHocTs Kak skomorndeckuii akrop. [Ipucmocobnenns pacTeHHi K MOAJIEPIKAHUIO BOAHOTO
Oananca. Knaccudukanus pacTeHni o oTHOLIEHHUIO K Boze. [IprcnocobieHust >KUBOTHBIX K U3MEHEHHIO
BOJIHOT'O PEXHUMa.

Cpenpl  oOWTaHMS OPraHM3MOB: BOJHAS, HAa3eMHO-BO3AYILUHAs, IOYBEHHAs, TIJIyOWHHAs
MOJOYBEHHAs!, BHyTpHOprann3MeHHas. Gu3nko-xuMudeckne 0coOEHHOCTH Cpel 0OUTaHUs OPTaHU3MOB.
[TpucnocoGiieHust OpraHU3MOB K )KU3HHU B Pa3HbIX CPEAax.

buonornueckue putmbl. BHemHne u BHyTpeHHHME PHUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBI.
ITprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHHN JKU3HU.

Kuznennsie Gpopmel oprann3MoB. [loHsTue o xu3HeHHOH Gopme. KuzHeHHbIe POPMBI pacTeHuil:
JepeBbs, KYCTapHHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHONETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3p0OHOHThI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnyeckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumOuo3 u ero ¢opmel. IlapazuTusm, Koomepamus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckue B3ammonedcTBus (Tommyeckue, (opudeckue, ¢dadpuieckue).
3HavyeHne OMOTHYECKUX B3aUMOJEHCTBUH I CYLIECTBOBaHUS OPraHU3MOB B cpee oOuTanus. IlpuHunn
KOHKYPEHTHOT'O UCKITFOUEHHSI.

JdeMoHcTpanuu

Tabmuisl 1 cxeMbl: «OKomorudeckue GakToper», «CBETOBOW CHEKTPY, «IKOJOTHUECKHE TPYIIIIBI
KUBOTHBIX II0 OTHOIIECHHIO K CBETY», «TelIOKpOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIE XHUBOTHBICY,
«DU3NONOTHYECKHE aJaNTalliil KUBOTHBIX», «Cpeapl oOWTaHus oOpraHm3MoBy», «buonormueckue
puTMBD», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« JKu3HEHHBIe (OPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOTO Jecay, «llemn muTanms, «XUITHAYECTBOY,
«[Tapazutzm», «Konkypenuus», «Cumonosy, «KoMmMmeHncanmsm».

Ob6opynoBanue: repbapuu pacTeHHH W KUBOTHBIX, MPUCIIOCOOJICHHBIX K BIIMSHHUIO Pa3IHYHBIX
9KOJIOTHYECKHX (PaKTOPOB, repOapuul CBETONIOOMBBHIX, TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTCHUIA,
CBETOJIIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIUBBIE KOMHATHBIE PACTEHUs, IepOapuu U KOJUIEKLUH



TEIUIONOOMBBIX, 3UMOCTOMKMX, MOpPO30YCTOWYMBBIX pacTEHHWH, uydelna NTHL M 3Bepeid, repOapumn
pacTeHuii, oTHOCAMUXCs K Turpodutam, kcepoduram, Mezodpuram, KOMHATHBIE pACTEHHUS JaHHBIX TPYIIIL,
KOJUICKIIMU JKUBOTHBIX, OOMTAIOUIMX B Pa3sHBIX CpeAax, repdapuu M KOJJICKIMU PACTeHUI U KUBOTHBIX,
o0ajammx YepTaMu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TrepOapuu M
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BrisiBIeHNE MPUCIIOCOOTICHUI OPraHN3MOB K BIMSHHUIO CBETaY.

JlaGopaTopHasi padora «BrIsiBIeHHE PUCIIOCOOTICHUI OPraHU3MOB K BIHSHHUIO TEMIIEPATYpPh».

JlaGopaTopHasi padoTa «AHaATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOMTAHH».

Tema 8. Jkos10rust BUAOB U NOMYJISIIUI

DKOJNOrn4ecKkue XapakTepucTUKu momyisiuud. llomymsiuust kak Owmosorudeckass cuctema. Ponb
HEOJTHOPOJTHOCTH CpeIbl, (PU3MUecKuX OaphbepoB U O0COOCHHOCTEH OHMONOrMH BHUIOB B (DOPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl mnomyissiuidi. OCHOBHBIE MOKa3aTeNN TOMYyJSALUN: YHUCIEHHOCTD,
IUIOTHOCTh, BO3pacTHas M TMOJIOBasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTa, CMEPTHOCTb,
MUTpaIusl.

OxoJoruyeckas CTpykTypa nomyasinui. OleHKa YUCIEHHOCTH oMy Isaui. JJuHamMuka nomyasuuu
u e€ perymsuus. buotnueckuii moTeHMan nomyaauuy. MoaenupoBaHue TMHAMUKHU nomysuuu. Kprusbie
pocTa 4MCIeHHOCTH momynauuu. KpuBble BBDKMBaHHA. Perynsuus 4YMCIEHHOCTH NOMYJSALUN: pOJb
(haKTOpOB, 3aBHUCSIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. DKOJOrMYeckue crparerud BuaoB (r- m K-
CTpaTerun).

[onsiTre 06 3KONOTHUECKON HUIIe BUAa. MecToobutanne. MHOrOMepHasi MOJIEb KOJOTHIECKON
Huum [ .M. Xatunacona. PazMepsl skonoruueckoil Humu. IloTeHnansHas U peaau30BaHHAs HULIY.

Bup kak cucteMa nomyisiuuil. Apeassl BUIOB. BUIbI M UX JKU3HEHHBIEC CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHHS W MHUIPaLUil >KUBOTHBIX. brojoruueckue WHBa3HUHM UYyXEPOTHBIX
BUJIOB.

JdeMoHcTpanuu

optpert: x. M. XaTunHCOH.

Tabmuuel U cxeMbl: «ODKOJOIMYECKHE XapakTepUCTHUKH nomyssiuuny, «lIpoctpancrBeHHas
CTpYKTypa mHomyisuun», «Bo3pacTHple nmupamMuasl nomyiasaun», «CKOPOCTb 3aceleHUs! MOBEPXHOCTH
3emMiiH pa3IMYHbIMUA OpraHu3MamMmy», «Moaeinb skonoruueckoit umu Jixx. Y. XatuuHcoHay.

ObopynoBanue: repbapuu pacTeHUH, KOJUIEKINH KUBOTHBIX.

JlaGopaTopHasn padora «IIpucrocobieHust ceMsiH pacTeHUH K pacCeIICHUIOY.

Tema 9. JkoJiorust c0001MECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobuectBa oprann3MoB. bronenos u ero ctpykrypa. CBsi3u MeXy opraHu3MaMu B OHOLIEHO3E.

Okocucrema Kak oTkpeitas cucrema (A. [Lx. Tencnn). @yHKIMOHAIBHBIE OJOKM OPraHU3MOB B
9KOCUCTEME: POIYLIEHTbI, KOHCYMEHTHI, peayleHTsl. Tpopuueckue ypoBau. Tpodudeckne nenu u ceTu.
AbuoTtnyeckue 61oku skocrucTeM. [104BBI U HITBI B 3KOCHCTEMax. KpyroBopoT BelecTB U OTOK SHEPrUn
B DKOCHCTEME.

OcCHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. bromMacca n mpomykius. DKOJOTHYeCcKre MHpaMHUIbl YUCed,
0MOMacchl ¥ SHEPTUH.

Junamurxa sxocucmem. Kamacmpoduueckue nepecmpouxu. @ayxmyayuu. HanpaBneHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuH. [lepBUYHbIE W BTOPUYHBIE CYKIIECCHH W UX MPUYHHBL
AHTpomnoreHHbIe BO3JEiCTBHA Ha cykneccuu. KnumakcHoe cooOmiectBo. bropaznooOpasue u moigHOTa
KpPyTrOBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

IIpuponHble SKOCHCTEMBL. JKOcUcCmembl 03€p U pek. JIKocucmemvl Mopeli U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, yCmbiHb.

AHTpONIOTEHHBIE SKOCHCTEMBI. ATposKocucTeMa. ATporieHo3. Pasnuunsa Mexay aHTpOIIOT€HHBIMU
U IPUPOTHBIMHU S3KOCUCTEMAaMH.



VYpb6oskocuctempl. OcHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas ¢mopa u ¢ayHa.
CuHaHTpOonH3auusi TOpoAcKoi QayHbl. buonorndeckoe u XO3SHCTBEHHOE 3HAYEHUE arpodKOCHCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEpHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUH OpPraHU3MOB B dKOcucTeMax. Poib
KACKAOH020 3ppexma u 6udo6-30upuramopos (Kuouesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTHEM.
[lepeHoc »HEPrMM M BEIIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPTraHU3MOB,
MOMYJISIUN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanusmubl 6030eticmeus 3a2psA3HeHUl PA3HbIX MUN0E HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbL 3KOA02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1oIorsi MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX AKOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencau.

Tabmuuper u cxembl: «CTpykTypa OHOICHO3a», «JKOCHCTEMa IIMPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOWHOTO Jecay, «DyHKIHMOHATBHBIC TPYIIBI OPraHu3MOB B dKocHcTeMey», «KpyroBopot
BEIIECTB B dKocucTeme», «llemn muranus (mactOWInHAs, AETPUTHAs)», «IDKOJIOTHYECKas NHpamMHIa
qHceny, «IKOIOTHIECKasi MUpaMuia OHoMacchl», «DKOJOrHuecKas upaMua dHeprium», «Odpa3zoBaHue
Oomota», «llepBuunas cykmeccusi», «BoccraHoBieHue yeca mocie moxkapay, «IKOCHCTEMa 03epay,
«ArporeH03», «KpyroBopoT BelecTB ¥ IOTOK SHEPTUH B arporeHos3ey, «[ [pumepsl ypOosKocHcTeM».

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIUM HACEKOMBIX, dydesia MTHIl U 3Bepei, repoapuu
KYJIBTYPHBIX B JUKOPACTYIINX PACTCHHUI, aKBAPHUYM KaK MOJIEIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHne u onrcanue ypoo3IKOCHUCTEMB.

JlaGopaTopHast padora «/3yueHune pazHO0Opa3us MENKUX NOYBEHHBIX YWICHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX.

IOKCeKypeusi «IKCKypCcHsl B THUIHYHBIA OuHoreorneHo3 (B ayOpaBy, OepesHsK, €NbHHK, Ha
CYXOJIONTbHBINA WIIH MMOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeHust «DKCKYpPCHs B arpo’KocUcTeMy (Ha HOJIE M B TEINTUYHOE XO3SICTBO)».

Tema 10. buocdepa — rinodanbHasi 3kocHucTEMA

Buocdepa — obmernnanerapras obonouka 3eMiM, Tlie CYIIECTBYET HJIM CYIIECTBOBANA KU3Hb.
Pa3sButne npezacraBnenuit o 6uochepe B Tpymax . 3iocca. Yuenue B. . BepHanckoro o Ouocdepe.
Obnactu Ouocgeps! u e€ coctas. JKupoe BeriecTBo 6rocheps! u ero GyHKUUH.

3akoHOMepHOCTH cymecTBoBaHUs Ouocdepbl. OcoOeHHOCTH OHOC(epsl Kak TI00aIbHOM
sKocucTeMbl. [luHamuuyeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BelIecTB M OMOTre€OXHMHYECKHUE
UKIBL (yriepoaa, a3ota). PUTMUYHOCTS siBIeHU B Onocdepe.

3onansHOCTH OMocdepsl. [lonsaTne o 6mome. OcHOBHBIE OGHOMBI CYIIW: TYHIpa, XBOWHBIC Jieca,
CMEIIaHHbIe U IIUPOKOJIMCTBEHHBIE JI€Ca, CTENH, CABaHHBI, IIyCTBIHH, TPOITMYECKHUE JIECa, BHICOKOTOPHSI.
Kimumar, pacTuTeNnbHBIA 1 )KUBOTHBIH MUpP OMOMOB CYIITH.

CrpykTypa W (QYHKLUMS JKHMBBIX CHCTEM, OLIEHKAa HX PECYpPCHOTO IMOTEHIHMada M OHOC(epHBIX
byHKUM.

JleMoHCTpanun

IToptpetsr: B. U. Bepranckuii, 3. 31occ.

Tabmuis! u cxemsl: «'eochepnr 3eminy, «Kpyroropor azora B npupozae», «Kpyrosoport yriiepoaa
B pupoie», «KpyroBopot kucioposa B mpupojie», «KpyroBopot Boasl B mpupozae», «OCHOBHBIC OHOMBI
cymmy», «Kmumartmaeckne — mosica  3emum»,  «Tymapa»,  «Taiiray, «CMemraHHBIR — JIeC»,
«[IlupokomucTBeHHEIH ecy, «Cremnby, «CaBanHay, «IlycToasmy, « Tpomudeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUHU KHBOTHBIX.

Tema 11. YUennoBek u OKpy:Kaiomas cpeaa

DKoyornveckue Kpu3KMchl M WX MPHYMHBL. BozneiicTBue denoBeka Ha Owocdepy. 3arps3HeHHE
BO3AymIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOW cpeapl. OxpaHa BOJHBIX PECYpPCOB.
Paspymenue noussl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHeHue kiumara.



AHTpONIOTEHHOE BO3JICHCTBHE Ha PACTUTENBHBIM M KUBOTHBIA MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHHLUIBI OXpaHbl NpUponsl. Kpacublie kHuru. Ocobo oxpaHseMmble
npupojusie Teppuropun (OOIIT). borannueckue caapl ¥ 300J0TMUECKHE TAPKH.

OCHOBHBIE NPHUHLUIBl YCTOMYHMBOIO pa3BUTHS 4eJIOBEUECTBA M NpUpoAsl. ParmoHandbHOE
NPUPOAOTIONB30BaHHE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasust 3emin. OOIIuEe 3aKOHOMEPHOCTH
rII00ANBHBIX  9KOJIOTHYECKUX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3UCa W €ro BEpOSATHBIE
MIOCJIEICTBHUS.

Pa3BuTHEe METOOB MOHUTOPHMHIA Ppa3BUTUS OMNACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmbie
uccredosanus nepexoda K pecypcocoepezaroweli U KOHKYpeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcuvl. Hayuonanvuvie ungopmayuonnvie cucmemsl, obecnevusaioujue 0OCMyn K
uUHGOpMAYUY NO COCOANUIO OMOETbHBIX 8U008 U dKocucmeM. OCHOBbL IKOpeabUIUMayuu IKOCUCIem U
€cnocob08 6opvovI ¢ buonospedcoeHusMU. Pexoncmpyxyus MOpcKUx u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuupel 1 cxeMbl: «3arps3HeHne aTMocdepbl», «3arps3HeHue Tuapocdepbl», «3arps3HEHHE
nouBs», «llapHukoBeiii 3ddex», «Ocobo oxpaHseMmble TPUPOIHBIE TeppuTopumn», «Moaenu
YIPABJISIEMOIO MUPa».

OGopynoBanue: (ororpaduu OXpaHSIEMbIX pPAaCTEHHM W >KMBOTHBIX KpacHoli kuuru Poccuiickoit
®enepaunu, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE U IPEAMETHEIE.

B crTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOGHHS IPOrpaMMbl 10 OHOJOTHH BBIJCIICHEI
CIIEAYIOIIME COCTABIISIONINE: OCO3HAHME OOYYAIOUIMMUCS POCCUHCKOW TpakKJAaHCKOH HIESHTHUYHOCTU —
TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPENEICHUIO, Haluuue momusayuu K
00y4yeHHIO OWOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHWH JIMYHOCTH Ha OCHOBE
KIIIOUEBBIX IIEHHOCTEW M HMCTOPHYECKHX TPAJUIMN pa3BUTHA OHOIOTMYECKOTO 3HAHHSA, 20MOGHOCHb U
cnocobnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [EATEIBHOCTH LIEHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTHYEeCKOTO0 O00pa3oBaHWS, HAIUyYlUe HPABOCOZHANUS
9KOJIOTHYECKON KYJIBTYPBI, CHOCOOHOCIU CIABUMb TSI U CTPOUTD KU3HEHHBIE TIJTaHBL.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSI TIPOTPaMMBI 10 OMOJIOTHH TOCTUTAIOTCS B €ANHCTBE YUCOHOI
M BOCIUTATEIbHONW  JIEATENTBHOCTH B  COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, HCTOPHUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPHHSATHIMHU B O0IIECTBE
NpaBWIaMHd W HOPMaMHy TOBEJEHHS M CIOCOOCTBYIOT NpOLECCaM CaMOITO3HAHUS, CAMOBOCHHTAHHS M
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WLMU JUYHOCTH, NATPUOTH3MA M YBaKEHHA K 3aKOHY U
MPaBOMOPAAKY, YEIOBEKY TPyJa U CTaplieMy HOKOJICHHIO, B3AUMHOTO YBa)KEHHsI, 0EPEKHOT0 OTHOIICHHS
K KyJIbTYpHOMY HACIEOUI0O U TpaJHLMsIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJE U OKPYKAIOLIEH cpee.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHMs Yy4yeOHOro mpeaMera «buonorus» MOIKHBI OTpPaKkaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUarOIINXCs PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHEHTAlMi, TO3UTHBHBIX  BHYTPEHHUX  YOeXICHHH,
COOTBETCTBYIOIIMX TPAAMLUOHHBIM LEHHOCTSAM POCCHICKOro 0OIIeCTBa, pPAacCIIMPEHHE >KU3HEHHOTO
ONbITA M OMNbITA JEATEIPHOCTH B MPOLECCE PEalM3allMd OCHOBHBIX HAIIPABIEHUI BOCHUTATEIBHON
JIEATENBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCcKOro BOCHUTAHMSA:

-c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMM O00y4arollerocss Kak akTMBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 O0IIECTBA;

-0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 0053aHHOCTEH, yBa)KEHHE 3aKOHA M IIPABOIOPSIKA;

-TOTOBHOCTH K COBMECTHOIl TBOPUYECKOW [EATEIBHOCTH MPH CO3JAaHUU YYEOHBIX IIPOEKTOB,
peleHny y4eOHbIX U T03HABATENbHBIX 3aJ1a4, BHIITOJIHEHUN ONOJIOTHYECKHUX 3KCIIEPUMEHTOB;

-CIOCOOHOCTh OIPENENsTh COOCTBEHHYIO MO3MLMIO MO OTHOLICHHIO K SBJICHHUSM COBPEMEHHON
JKU3HH U OOBACHSTSH €€;

-yMEHHE YYHUTHIBATH B CBOMX JEHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOIO B3aWMOJCHCTBHUS
Jro/ie ¢ pa3HbIMU YOSKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSAMHU M COLMAIIEHBIM TOJIOKEHHUEM;

-TOTOBHOCTh K COTPYOHHYECTBY B TIPOIECCE COBMECTHOTO  BBIMIOJHEHHS  YYEOHBIX,
MO3HABATEIBHBIX U MCCIIEI0BATENLCKUX 33/1a4, YBAXUTEIHLHOTO OTHOIIEHHUS K MHEHHIO ONIOHEHTOB MPU
00CYXIEHIH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

-TOTOBHOCTb K TYMaHUTAPHON U BOJOHTEPCKON NEATENBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

-c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXJTaHCKOH HWIACHTUYHOCTH, IAaTPHOTH3MA, YBAKEHHUS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTHU nepen PoanHoM, ropaoctu 3a cBoil kpaid, cBoto PosiuHy, cBoi
SI3BIK U KYJIBTYPY, IPOIIOE U HACTOSALIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun;

-[IECHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEIWI0 W TMaMATHUKAM MPHPOJBI, TOCTHKEHHIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSAX, TPYAE;



-CIOCOOHOCTh OLICHMBATh BKJIAJ POCCHUHCKHX YYEHBIX B CTAHOBJICHHWE M Ppa3BUTHE OHMOJIOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B H3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

-ujeiiHas yoe:k AEHHOCTh, TOTOBHOCTH K CITy>KEHHIO U 3amute OTeuecTBa, OTBETCTBEHHOCTD 33 €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

-0CO3HAaHHE AYXOBHBIX [IEHHOCTEH POCCUIICKOr0 HApoaa;

-c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBECHNS;

-CIOCOOHOCTh OLICHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEILICHHS, OPUCHTUPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

-0CO3HaHHE JINYHOTO BKJIA/1a B MOCTPOSHHUE YCTOHYMBOTO OYAYILETO;

-OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJAUTENSM, CO3JAAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KH3HM B COOTBETCTBHHU C TPAAMLMAMU HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

-9CTETUYECKOE OTHOLICHWE K MHpY, BKIIOYas OCTETHKY ObITa, HAy4YHOrO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

-[IOHUMaHHE 3MOLIMOHAJIBHOTO BO3/IEUCTBUS AKUBOU MPUPOJBI U €€ LIEHHOCTH;

-TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BUAAX HCKYCCTBAa, CTpEMJICHHE IMPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

-TIOHMMaHUe W peaju3alys 370pOBOTO M 0Oe30macHoro obpasa JKWM3HM (30pOBOE IHTaHUE,
CcOOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAHHBIM PEXKWUM 3aHITHA M OTHBIXA,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

-IIOHUMaHHUEe TIEHHOCTH IPABWJI WHIUBUAYAIBHOTO M KOJUIESKTUBHOTO OE30MAaCcHOTO ITOBEICHUS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

-OCO3HAHWE TIOCNIEJCTBUI W HENPHUATHS BPEIHBIX TPUBBIUEK (YHOTpeOJeHHs aJIKOTOJI,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

-TOTOBHOCTH K TPY/Y, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYI0I00HE;

-TOTOBHOCTh K AaKTHBHOH JESITENbHOCTH TEXHOJOTWYECKOW M COIHAIbHON HANpaBlIeHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccuu U peaau30BbhIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

-TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSKEHUN BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

-3KOJIOTHYECKH 1eNIeCO00pa3HOe OTHOIIEHHE K IPUPO/Ie KaK UCTOUYHHUKY XKU3HH Ha 3eMiie, OCHOBE
€€ CylIECTBOBaHUS;

-TIOBBIIIIEHNE YPOBHA 3KOJOTHUECKOH KyJIbTYphl: MPHOOPETEHNE OTIBITA TNIAHUPOBAHHS TIOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

-0CO3HaHHKE TTI00aTBHOTO XapaKTepa dKOJOTHUECKHX MPOOIIEM U Iy TeH UX PEeIIeHUS;

-CIIOCOOHOCTh WCIOJNB30BaTh MPUOOpETaeMble MPH M3YyUEHWH OWOJIOTMH 3HAHUS U yMEHHUS MpH
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJIe, HANPABIECHHBIX HAa COXpaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJOB,
9KOCUCTEM, OHOChEpDI);

-aKTUBHOE HEINPUATHE JNEHCTBUM, NPUHOCSIIMX BPEJ OKPYKAIOIIEH NPUPOJHON cpele, YMEHHE
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPeIOTBpaIIaTh UX;



-HAIM4Yhe PAa3BUTOTO  OSKOJOTHMYECKOTO  MBIIUICHHUS, OKOJOTHYECKOW KYJIbTYpPBL, OIBITA
JESITeIbHOCTH KOJOTUYECKOW HalpaBlIeHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMHU B ITO3HABATEILHOM,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

-c(hOpMHPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

-COBEPILIEHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOW KyJIbTYPhI KaK CPEJCTBA B3aUMOJCHCTBUS MEXKITY
JIIOBMU M IO3HAHUSI MUPA;

-IOHMMaHKue crnenuuKkr OHONOTHM KaK HayKd, OCO3HaHHs e€¢ ponu B (HopMupoBaHUU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE IPUPOJIBL, YEIOBEKa 1 0OIECTBa, B MO3HAHUN PUPOIHBIX 3aKOHOMEPHOCTEH U peICHUH
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

-yOSKIEHHOCTh B 3HAYMMOCTU OMOJIOTHH JUIsl COBPEMEHHOM IUBUIM3AIMK: O0CCIICUYCHHSI HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypCHBIE TIPOOJIEMBI Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA M3 TII00ATBHBIX YKOJIOTHYCCKHUX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

-3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHWOJOTMYCCKUX 3HAHUM B IEJISAX MOBBIINICHUS OOIICH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

-IOHMMaHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJNB3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BATh IMOJy4aeMble 3HAHUS JUIS aHAIM3a M OOBSCHEHHMS SBICHHH OKpPYXKAIOIIEro
MHpa ¥ TPOUCXOANIMX B HEM HM3MEHEHHMH, yMEHHE IelaTh OOOCHOBAaHHBIC 3aKJIIOYCHUS Ha OCHOBE
HayYHBIX ()AKTOB M UMEIOUINXCS TAHHBIX C LEJIBIO MOTYYSHHUS TOCTOBEPHBIX BBHIBOIOB;

-CIIOCOOHOCTH CaMOCTOSITEIFHO HCIIONIB30BaTh OMOJIOTHYECKHE 3HAHUS IS PeIleHHs] mpoliieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

-OCO3HaHHE IICHHOCTH HAy4YHOH [EATeNIbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOCKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

-TOTOBHOCTB M CIIOCOOHOCTH K HENpPEphIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO, K AKTUBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIE pe3ybTaThl OCBOCHHS Y4eOHOTO TipeaMeTa «BbroNoTrs» BKITIOYArOT: 3HAYMMbIC
Uis  GOPMHPOBaHHMS  MHPOBO33PEHUST  OOYYAIONIMXCSl  MEXKIUCIUIUIMHAPHBIE  (MEXIPEJIMETHBIC)
oOlIeHayYHbIC TOHATHUS, OTPAKAIONIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEIU(HUKY METOJIOB
MMO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS, SBICHUE, MPOIECC, CUCTEMA,
Hay4yHbId (HaKT, TPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIIeI0BaHHE, HAOJIOJCHUE,
W3MEpeHHe, OKCIEPUMEHT W Jpyrue); YHUBEpPCAIbHBbIE Yy4eOHbIE JeHCTBUS (MTO3HABATEILHEIC,
KOMMYHHKATHUBHBIE, PETYJISITUBHBIE), oOecrieunBaronue GopMupoBaHue GyHKIMOHAILHOW TPAMOTHOCTH
U COIMAIBHONW KOMIIETCHIIMA OOYYaroNIUXCsl; CIOCOOHOCTh OOYYaIONMIUXCSl MCIOIB30BATh OCBOCHHBIC
MCOXKIUCHUIITIMHAPHBIC, MHPOBO33PCHUYCCKHUE 3HAaHHUA W YHUBEPCAJIBHBIC yT-Ie6HBIe HeﬁCTBHH B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTUKE.

B pesynbrare n3ydeHus OMOJOTHMHM Ha YPOBHE CpEIHEro OOIIero o0pa3oBaHUs y 00YYaroIierocs
OymyT chOpMHpPOBAHBI TIO3HABATEIbHBIE YHUBEPCAIBHBIE YyUeOHBIC JEUCTBHUS, KOMMYHHUKATHBHBIC
YHHUBEpCalbHbIE yueOHBIE IEHCTBHA, PETYISATHBHBIE yYHHBEpCAJIbHBIE Y4eOHBIE NEWCTBHUS, COBMECTHAs
JIESTENbHOCTb.



MertamnpenMeTHble pe3yabTaThl OCBOSHHS MPOTPaMMBI CPEAHEro Oo0mero oOpa3oBaHUs TOJKHBI
OTpakaTh:

OBiiageHue yHUBePCAIbHBIMH Y4eOHbIMU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JOrHYECKHUE TeHCTBHS:

-CaMOCTOSITENNFHO ~ (OPMYJUPOBaTh M aKTyalM3WpoBaThb MpoOJieMy, paccMarpuBaTh e€
BCECTOPOHHE;

-MCIOJIb30BaTh MpPU OCBOCHUHM 3HAHWH NPHEMBI JIOTUYECKOTO MBIIUICHUS (aHanu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaIUU, 0000IIeHNUs), PACKPBIBATh CMBICIT OHOJIOTHYECKUX MOHATHH (BBIACTATH UX
XapaKTepHbIE IPU3HAKH, YCTAaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

-OTpeNeNATh el IesSTeIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUU MX JOCTHKEHUS, COOTHOCHTH
Pe3ybTaThl AEATENLHOCTH C TOCTABICHHBIME LIEJISIMU;

-ACIOJIb30BaTh OMOJIOTUYECKUE TOHSTHUS sl 00BsICHEHHS (DAaKTOB U SIBICHHI )KUBOW MPUPO/IBI;

-CTPOHUTH JIOTUYECKUE pacCyKAeHUs (MHIYyKTHBHBIC, NEAYKTHBHBIC, 1O aHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEUYHs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBaTh BBIBOABI H
3aKITIOUCHMUS,

-IPUMEHATh CXEMHO-MOJICNIFHBIE CpEACTBA JJIsl TPEACTAaBICHHS CYNIECTBEHHBIX CBs3eH U
OTHOLICHUH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a Takke MPOTHBOPEYHH pa3sHOro poja,
BBISIBIICHHBIX B Pa3IMYHBIX HH(OPMAIMOHHBIX HCTOYHUKAX;

-pa3pabaTeiBaTh IJIAH PEUICHUS MPOOJIEMBbI C YUETOM aHalIH3a WUMCIOIIUXCS MaTepUallbHBIX U
HEMaTepUAIBLHBIX PECYPCOB;

-BHOCHUTH KOPPEKTHUBHI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YIILTATOB LIEJSIM, OLICHUBAThH
PHCKH MTOCIIEACTBHI JIESITEIFHOCTH;

-KOOPJMHUPOBAaTh M  BBIIOJHATE padOTy B  YCIOBHSX PEAIBHOTO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

-pa3BHUBaTh KPEaTHBHOE MBIIIJICHUE P PEIICHUHN KU3HEHHBIX ITPOOIeM.

2) 6a30BbIE HCCIEA0BATEIHLCKHE TeHCTBHSA:

-BJIaJICTh HABBIKAMH y4eOHO-HCCIIEIOBATENILCKOM M TPOSKTHOW JIESATENbHOCTH, HaBBIKAMHU
paspenieHust npooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/IOB IO3HAHUS,

-HCTIONIb30BaTh  PA3IMYHBIE BHIBI JIESATEIFHOCTH [0 TMOJYYSHHIO HOBOTO 3HAHHA, €ro
UHTEpIpETaHy, NPeodpa30BaHUI0 U MPHUMEHEHHIO B yYEOHBIX CHTYAIHMsAX, B TOM YHCIIE TPU CO3/IaHUU
y4eOHBIX M COIHATBHBIX TIPOSKTOB;

-hbOpMHpPOBAaTh HAy4YHBI THII MBIIUICHHS, BIAJETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMHU
HOHATUSIMU M METOJAMU;

-CTaBUTh M (HOPMYIUpPOBaTH COOCTBEHHBIC 3aJadyd B OOpa30BAaTENLHON JESATENBHOCTH U
YKM3HEHHBIX CUTYaIVsIX;

-BBISIBJIATh PUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaIIM3UPOBATh 3a]ady, BBIABUTATh THIIOTE3y €&
peLIeHNs], HaXOOUTh apryMEHTHl JJIsl JOKAa3aTelbCTBA CBOMX YTBEPXKICHHH, 3aJaBaTh MapaMeTpbl U
KPUTEPHUH PELICHUS;

-aHAJIM3UPOBATh TIONYYEHHBIE B XOJIe PEIeHHs 3a/1a4d Pe3yJIbTaThl, KPUTUYECKU OIICHWBATh UX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

-J1aBaTh OLEHKY HOBBIM CHTYAaIlUsIM, OIICHUBATH TIPUOOPETEHHBIN OIBIT;

-OCYIIECTBIISITh IIEJICHANPABICHHBI TOUCK TIEPeHOCa CPEICTB M CIOCO0OB JICHCTBHS B
podeCCUOHATBLHYIO CPEy;

-yMeTh MIEPEHOCHUTH 3HAHUS B ITO3HABATENLHYIO U MPAKTUYECKYIO 00JIACTH KU3HEIESTEIbHOCTH;

-yMeTh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JIacTel;

-BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOJAXO0/Ibl U PEIICHHsI, CTABUTH MPOOJIEMbI H
3aj1a4uu, JOMYCKAIOINE albTePHATHBHEIC PEIICHNSI.

3) pa6oTa c uHdopmManmeii:



-OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WHPOpPMAIH (TEKcTe Y4eOHOTro mocodms, HayqHO-
TOIYJISIPHON JTUTEpaType, OMOMOTHUECKUX CIOBapsX M CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WntepHere), aHanu3upoBaTh MHGOPMALMUIO PA3IMYHBIX BUAOB M (HOPM NPENCTABICHUS, KPUTHUECKH
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD;

-bopMynHMpoBaTh 3ampockl W MPUMEHITH pa3lNW4Hble METOAbl MpH TOHCKE H OTOOpe
Oononornueckoi nHGopMaImy, He0OOXOAUMON /TSI BBIMIOJIHEHHS YIEOHBIX 3a/ay;

-prOOpeTaTh  OMBIT  HCIONB30BaHUS  MH(POPMALUOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHIH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMSI PA3IMUHBIX TIOMCKOBBIX CUCTEM;

-CaMOCTOSITENIFHO BBIOMPATh ONTHMANbHYIO (hOpMy HpeAcTaBiIeHHS OMOIOTHYecKor HHPOpMaIH
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

-HCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPENICTBA MpH padoTe ¢ Ononoruyeckoil nHopMarmei:
NPUMEHATh XUMHUYECKUE, PU3NUECKIE U MaTeMaTHUYECKUe 3HaKW M CUMBOJBI, (GopMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

-BNIaJIETh HABBIKAMU PACIIO3HABAHUS M 3alIUTHl WHPOpMAaIUH, UHGOPMAIIMOHHOW 0E30MacHOCTH
JMYHOCTH.

OgiiaieHle yHUBePCAIbHBIMH KOMMYHUKATHBHBIMH J1I€ICTBUAMU:

1) odmenne:

-OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX cdepax >KW3HH, aKTUBHO Y4acTBOBATh B JUANOTE WU
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoil TeMbl (YMEHHE 3a/laBaTh BOIMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENFHO BBIMIOJHEHUS MpeJiaraeMoi 3aJauy, yUUThIBATh HHTEPECHl U COTJIACOBAHHOCTh MO3HIUMA
JpYTruX y4acTHUKOB JHMAajora Wiu JUCKYCCHH);

-pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBA OOIICHUS, NMOHMMAaTh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOChUIOK BO3HUKHOBEHHUsS KOH(QUIMKTHBIX CHUTyalui, yMeTb CMAr4aTb KOH(QUIMKTBI M BECTH
MIEPErOBOPEI;

-BJIaJIETh Pa3INYHBIMU CIIOCOOaMHU OOLIEHHS M B3aUMOJCHCTBUS, NOHUMATh HAMEPEHUs] OPYTuX
JIo/IeH, MPOSIBIIATE YBRKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (opme (popmynupoBaTh
CBOU BO3paKEHUS,;

-pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C UCIOIb30BAHUEM SI3bIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

-[IOHMMATh U HCIIOJb30BaTh IPEUMYIECTBa KOMAaHAHOW U MHAUBUIYAIbHOW PaOOTHI IPH pEeLLICHUN
Ouosiorndeckoil  HpoONeMbl, OOOCHOBBIBAaTH HEOOXOIMMOCTb NPHUMEHEHHUS TPYNIOBBIX  (OpM
B3aUMOJICHCTBUSI IIPH PELICHNH yueOHO! 3a/1a4H;

-BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WiIeHa KOJIJIEKTHBA,;

-IPUHUMATh LIeJTd COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATh U KOOPIMHHUPOBATH JIECHCTBUS 11O
e JOCTIKEHHUIO: COCTaBIATH IUIAH JIEHCTBUH, paclpeneniarh polud ¢ y4éTOM MHEHHUH Y4aCTHHKOB,
00CyX1aTh pe3yIbTaTbl COBMECTHOM paboThI;

-OLICHUBAaTh KaueCTBO CBOETO BKJIAZAa M KaXKJIOTO yYacTHHKA KOMAHJAbl B OOLIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

-IpeJyiarath HOBBIE TIPOCKTHI, OICHWBATh MJIEM C TO3MIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

-OCYIIECTBIISITh TO3UTUBHOE CTPATETMUECKOE IOBEJICHUE B PA3JIMYHBIX CUTYAIUSX, MPOSBIATH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

OgaieHHe YHUBEPCAIBLHBIMH PeTyJSITHBHBIMH JIiCTBUAMU:

1) camoopraHu3amnus:

-ACTOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JUTS BBISIBICHHS NPOOJIEM M WX PENICHUS B KU3HCHHBIX U
YUeOHBIX CUTYAIHSIX;

-BBIOMpaTh Ha OCHOBE OHOJIOTMYECKHWX 3HAHWU IIeJIeBbIE U CMBICIOBBIE YCTAaHOBKH B CBOHX
JEHCTBUSIX M IIOCTYNKax II0 OTHOIIEHHIO K JKUBOW IPHPOJE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPY’KaloIluX;



-CaMOCTOSITENIFHO OCYIIECTBIIATH TTO3HABATEIbHYIO 1€ TEIbHOCTD, BBISBISITH IPOOJIEMBI, CTABUTH U
¢bopmynupoBaTh COOCTBEHHBIE 3a1a4i B 00pa30BaTEIbHOM JESITEIbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

-CaMOCTOSITENIFHO COCTaBJIATh IUIaH pEHICHUS MpoOJeMbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M NPEANOYTCHH;

-J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

-pacMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOYTCHUI;

-JieNlaTh OCO3HAHHBIN BBIOOP, apTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3 PEIICHHE;

-OLICHUBAaTh NPUOOPETEHHBIN OIBIT;

-crocoOCTBOBaTh (OPMUPOBAHHIO M TPOSBICHUIO IIMPOKOW SPYAWLIUH B Pa3HBIX O0JACTIX
3HAHMIA, IIOCTOSHHO MOBBIIATH CBOM 00pa30BaTeIbHBIN U KYIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

-1aBaTb OLEHKY HOBBIM CUTyallUsiM, BHOCHTb KOPPEKTUBBI B JESITCIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

-BNIaJIETh HABBIKAMH ITI03HABATEIbHOM pe(IIeKCHH KaK OCO3HAHMS COBEpIIAEMBIX ACHCTBHH U
MBICIIUTENIFHBIX TIPOLECCOB, MX PE3YJNbTaTOB M OCHOBAaHHWH, HCIONB30BaTh NMPHEMBI pedIeKCUH s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS,;

-YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS [10 UX CHUKEHUIO;

-[IPUHAMATh MOTUBBI U apIYMEHTBI IPYIUX IIPU aHAIM3E PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHsiTHE CEOS U IPYTHX:

-IPUHUMATH ce0sl, MOHUMasi CBOM HEAOCTATKH U JOCTOWHCTBA;

-IPUHUMATh MOTHBBI M apTyMEHTHI JPYTHX MIPU AHAIHU3€E PE3yJIbTaTOB AEATENIBHOCTH;

-[IpU3HABaTh CBOE MIPABO U MPaBO APYTHX HA OLINOKHY;

-pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP € IIO3ULUH APYTOrO YEI0BeKa.

HNPEIMETHBIE PE3YJIBTATHI

[MpeameTrHble pe3ynbTaThl OCBOEHHsI cojepkaHus ydeOHoro mpeamera «buomorus» Ha
yIayOJIéHHOM YpOBHE OPHEHTHUPOBAaHBI Ha oOOecredeHne NPOQWIBHOIO OO0Yy4YeHHs OOydYaroUIUXCs
ounosornu. OHW BKIIOYAIOT: crHenUUYEcKUe ajisl OWOJIOTHMH Hay4yHble 3HAHMS, YMEHHSI M CIIOCOOBI
JNEHCTBUII TI0 OCBOEHWIO, HMHTEpHpPETAlMd W MpeoOpa3oBaHHUI0 3HAHWH, BUJBI JEATENBHOCTH II0
MOJTyYEHUIO HOBBIX 3HAHUI M MX MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX, a TAK)KE B peabHBIX KU3HEHHBIX
cutyauusix. IlpeaMeTHble pe3ynbTaThl PeICTaBICHBI 10 TOAaM U3yUCHUSI.

IIpeameTrHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mnpeamera «buonorusi» B 10 kaacce ROIKHEBI
OTpakaTh:

-c(hOpMHPOBAHHOCTh 3HAHMH O MECT€ M POJIM OHOJIOTMH B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHNM €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA, B IO3HAHWM 3aKOHOB NPUPOIBl M PELICHUH
npoOjeM paluOHAIBHOIO NPHPOJOIOIL30BAHUS, O BKJIAZEC POCCHHCKHX W 3apyOC)KHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

-BJIaICHUE CUCTEMOW OWOJIOTHUECKMX 3HAHMH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOINE
OWoslornueckue TEPMHHBI W TOHATHS (KH3Hb, KJIETKAa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOperyJisiLUs, CaMOBOCIIPOU3BEJCHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT MU Pa3BUTHE),
Oouonornueckue teopun (knerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacieactBeHHocTd T. Moprana), yuenus (H. W. BaBunoBa — o meHTpax MHOroo0Opasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTEHHH), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHHS,
pacIleIuIeHns], YMCTOTHl TaMeT, HE3aBUCUMOro HacienoBaHusa I'. MeHzens, roMoJorH4ecKuX psioB B
HacneacTBeHHoH n3menunBoctd H. Y. BaBuiosa), npuHOMIIBEL (KOMIUIEMEHTAPHOCTH);

-BJIaJICHNE OCHOBHBIMH METOAAMU HAy4YHOTO I[IO3HAHUS, HCIOJIB3YEMbIX B OHOJOTHYECKUX
UCCIIEIOBAHUSX KHUBBIX O0BEKTOB (ONMCaHUE, U3MEPEHNE, HAOIOAeHUE, SKCIIEPUMEHT);

-yMEHHME BBIACHATh CYIIECTBEHHBIE IPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M 3YKapHOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOUHBIX OPIraHU3MOB, B TOM YHCJe OaKTepHii, TpuOO0B, pacTEHHM, JKUBOTHBIX
U 4YeJOBEKa, CTPOEHUS OpraHOB M CHCTEM OPraHOB pPACTEHUH, KUBOTHBIX, YEJIOBEKa, IPOIECCOB



KU3HEIESATEIBHOCTH, MPOTEKAIOIMINX B OpraHU3MaxX pacTeHH, KUBOTHBIX M YEIOBEKa, OMOIOTHUECKUX
nporeccoB: obMeHa BemiecTB (MeTabOJIM3M), IMPEBpALleHHUs SHEPTUH, OpOXKEHHs, aBTOTPOPHOrO M
rerepoTpoHOr0 THMOB NHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, ramMeToreHesa,
sMOpHOTeHe3a, NOCTIMOPUOHAILHOTO Pa3BUTHS, PA3MHOKCHUS, MHIUBHUIyaIbHOTO Pa3BUTHSI OpraHu3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS T€HOB, TETEPO3HCA, HCKYCCTBEHHOTO 0TOODA;

-yMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXIY OPTaHOMAAMH KJIETKU U UX QYHKIUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEeH W UX (QYHKUUSAMH, MEXAy OpraHaMM M CHCTEMaMH OpPraHOB y pPacTeHHH,
JKUBOTHBIX U Y€JIOBEKa M UX (PYHKIHUAMH, MEXKIYy CUCTEMaMH OPraHOB M UX (PYHKIHMAMH, MKy dTarmaMu
oOMEeHa BeIEeCTB, STamaMd KJIETOYHOIO M[HKJIa M JKU3HEHHBIX IIMKJIOB OPraHU3MOB, JTalaMH
SMOPHOHATLHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTHUTIOM U (PaKTOpPaMH cpellbl OOUTAHUS,

-YMEHHUE BBISBIATH OTJIMYNTENBHBIC PU3HAKH JKUBBIX CHCTEM, B TOM YHCIIE PACTEHHM, )KUBOTHBIX
U YEJIOBEKa;

-yMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHTHI, OWOJOTHYECKYI0 TEPMHHOJOTHIO U
CHUMBOJIMKY JUIS JOKA3aTeNIbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIII;

-yMEHHE pelaTh OWOJOrMYecKHe 3aJayd, BBISABISATH MPUYMHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIieIyeMbIMUA OMOJIOTHUECKIUMH TPOLIECCaMU M SBJICHUSIMHU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJYYEeHHBIX PE3YNIbTaTOB;

-yMEHHUE BBITOJHATH Ja0opaTopHble W TpaKkTHUeCKHe paboThl, COOMI0aTh MpaBuiia MpH padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BaHUEM;

-yMEHHUE BBIIBUTATh T'MIIOTE3bI, POBEPSTh MX IKCIEPHUMEHTAIbHBIMH CPEICTBAMHU, HOpMYIHPYS
LIeJIb UCCIIEOBAHMS, aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThl U 1€1aTh BHIBOIbI;

-yMEHHE Y4acTBOBATh B YU€OHO-HUCCIIEAOBATEIbCKON paboTe o OMOJIOTHH, SKOJIOTUH U MEAULIMHE,
NPOBOAMMOM Ha 0a3e INKOJBHBIX HAay4HBIX OOLIECTB, W MyOJIMYHO TMPEICTABIATH IOTyYEHHbIE
Pe3ybTaThl HA YYCHUYECKUX KOHPEPEHLUSX;

-yMEHHE OLEHMBATh ATUYECKHE ACHEKTbl COBPEMEHHBIX HCCIENOBaHMN B 00JacTH OMOJOTMM U
MEIULHUHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpaBICHHOE W3MEHEHHWE TI'€HOMa M
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);

-yMEHHE OCYLIECTBISITh OCO3HAHHBIN BBIOOp Oyaymiedl npodeccHoHaIbHON AEATeNbHOCTH B
oOmact OWOJIOTHH, MEOWLMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOIO XO3SMCTBAa, MHIIEBON
NPOMBIIIEHHOCTH, YIIyONATh IO3HABaTEIbHBIM WHTEPEC, HANpPAaBICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH NMPOdeccuu 1 MPOA0JIKEHNE OHMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHET0
npo¢eCcCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsl.

IlpeameTrHble pe3ysbTaThl OCBOEHHUs ydeOHoro mnpeamera «buosorusi» B 11 Kaacce ROIKHEBI
OTpakaTh:

-c()OpMHPOBAHHOCTh 3HAHMHA O MECT€ M POJIM OHOJIOTMH B CHCTEME ECTECTBEHHBIX HayK, B
(opMHPOBAaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MMO3HAHUH 3aKOHOB NPHUPOJIBI U
PELICHUN 3KOJIOTUYECKUX NPOOJIEM 4YelIOBEYEeCTBA, a TAKXKE B PEIICHUH BOIPOCOB PALMOHAIBLHOTIO
NPUPOAOTIONB30BaHMS, U B (POPMHUPOBAHUH IEHHOCTHOT'O OTHOLICHUS K PUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX 1 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHY;

-yMEHUE BIAJETh CHCTEMOH OWONOTHMYECKHX 3HaHWM, KOTOpas BKIIOYACT ONpEJACICHUs |
MOHUMAaHHE CYIIHOCTH OCHOBOIIOJIATAIONIMX OWOJIOTMYECKUX TEPMUHOB W TIOHITHU (BHJ, SKOCHCTEMA,
ouocgepa), Ouosoruueckue Teopuu (dBoJOLMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAas TEOPHS
spomonnn), yaerusa (A. H. CeBepuoBa — o myTsax W HampasieHusx spomonun, B.W. Bepranckoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapIeBoro cxo/cTaa
K. M. bopa), npasmira (Munumyma HO. JInOmxa, 3KOJOTHYECKOW NHPAMHUILI SHEPTHH), THITOTE3BI
(runoresza «mupa PHK» V. 'unbepra);

-yMEHHUE BJIaJIcTh OCHOBHBIMH METOJJAMH HAyYHOTO TIO3HAHMSI, UCTIONB3YEMBIMH B OMOJIOTHYECKUX
UCCIIE/IOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIHCaHHE, U3MepeHHe, HaOJoJeHne, KCIIEPUMEHT),
crioco0aMH BBISBJICHUS U OLIEHKU aHTPOIIOT€HHbIX U3MEHEHHUH B IIPUPOJIE;



-yMEHHE BBIIEIATh CYIICCTBCHHBIC MPU3HAKH: BHJOB, OMOTCOIIEHO30B, SKOCUCTEM U OHoc(epHl,
CTa0WIM3MPYIOUIECTO, ABIXKYIIETO M Pa3phIBAIOIIEIO E€CTECTBEHHOTO OTOOpa, auIONaTpPUYeCKOro M
CHMIATPUYECKOT0 BUI000pa30BaHKs, BIMSHHS JBIKYIIUX CHJI DBOJIIOIMUA HAa TeHO(DOHI NOMYJISIHY,
NPUCIIOCOOJICHHOCTH OpraHU3MOB K cpeie OOWTaHMs, YEpeJOBaHUS HANpPaBICHUH DBOJIOIHY,
KPYTrOBOpOTA BEIIECTB M MOTOKA SHEPTUH B SKOCUCTEMAX;

-yMEHHE YCTAHABJIMBATh B3aMMOCBS3M MEXIY IPOIECCAMHU HBOJIOLMH, IBIKYIIUMH CHIAMHU
AQHTPOIIOreHe3a, KOMIIOHCHTAMH Pa3IMYHBIX 3KOCUCTEM U MPHUCIOCOOICHUSIMU K HUIM OPTraHU3MOB;

-yMEHHE BBISIBIISITH OTJIMYUTEIIbHBIC TPU3HAKH )KUBBIX CHCTEM, IIPUCTIOCOOICHHOCTh BUIOB K Cpejie
oOHuTaHMs, aOMOTUYECKHX U OHMOTHYECKUX KOMIIOHCHTOB 3KOCHCTEM, B3aWMOCBSI3€l OpraHM3MOB B
co00IIIeCcTBaX, AaHTPOIIOTCHHBIX U3MEHEHHUI B KOCHCTEMaX CBOCH MECTHOCTH;

-yMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIUE apryMEHThI, OHOJIOTHYECKYI) TEPMUHOJIOTHIO U
CHMBOJIMKY JUISl JTOKa3aTeJIbCTBA POJCTBAa OPraHM3MOB PAa3HBIX CHCTEMAaTHYECKUX TPYII, B3aHMOCBS3U
OpPraHM3MOB W CpeIbl OOHWTaHMs, CJMHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXPAHCHHUS
MHOI‘OO6pa3I/ISI BHUIOB U O3KOCUCTEM KaK YCJIOBHA COCYIICCTBOBAHMA NPHUPOALI U YCJIOBCUCCTBA,

-YMCHHUE pCulaTb 6I/IOHOFH‘IGCKI/IC 3aJa4ud, BBIABIIATH MNPUYUHHO-CICACTBCHHBIC CBA3U MCKOY
HCCICAYCEMBbIMU OHMOJIOTHYECKUMU mnmpoueccaMu U ABJIICHUAMU, ACJIaTh BBIBOJbI U ITPOTHO3bI HA OCHOBAaHWHU
IMMOJTYYCHHBIX PE3YJILTATOB;

-yMEHHUE BBHIMOJIHATH Ja0opaTopHble W TpaKTHUeCKHe paboThl, COOM0aTh paBuia Mpu paboTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BaHUEM;

-yMEHHUE BBIIBUTATh T'MIIOTE3bI, POBEPSTh MX IKCIEPHUMEHTAIbHBIMH CPEICTBAMHU, HOpMYIHPYS
IeJIb UCCIIEIOBaHNS, aHATN3UPOBATh MOJTYYCHHBIE PE3YJIbTATHI U JAETaTh BHIBOJIBI;

-yMEHHE Y4aCTBOBATh B yUeOHO-HCCIIEIOBATENHCKOM PaboTe 0 OMOIOTHH, SKOJIOTHU H MEIHIIUHE,
NpOBOIMMONM Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOINECTB, W MYOJMYHO NPEACTABIATH MOTYyYCHHBIC
PE3yJIbTaThl HA YICHHIECKUX KOH(PEPECHIHSX;

-yMEHHE OIICHMBATh TMIOTE3Bl U TEOPUH O MPOUCXOXKICHHWHU KHM3HH, YEIOBEKA W YEIIOBEUECKHX
pac, o MpUYMHAX, MOCIEICTBHUIX U CII0co0ax MpeaoTBpaeHus TTI00aIbHBIX H3MEHEHUH B Onochepe;

-yMEHHE OCYLIECTBISATH OCO3HAHHBIH BHIOOp Oynymieil mpopeccHOHANBHOU AEATEIBHOCTH B
obyacTh  OMOJIOTHH, SKOJOTHMH, HPUPOJONONB30BAHMS, MEIMIMHBI, OWOTEXHOJIOTHH, IICHXOJIOTHH,
BETEPUHAPHH, CEIECKOT0 XO3HCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIIyOIsATh II03HABATEIbHBIN HHTEPEC,
HaIpaBJICHHbIH HA OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIEH MPO(ECCHUH B MPOIOIDKEHNE OMOJIOTHIECKOT0O
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(eCCHOHATBLHOTO M BBICIIEr0 00pa30BaHMsI.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC

No i/ HanmenoBaHue pasjeiioB KosniecTBo 4acos JJIeKTpoHHBbIE (U (poBHIe)

B H T€M MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl

1 Buosorus kak Hayka PBII https://resh.edu.ru/subject/5/10/

2 JKuiBbIe CHCTEMBI M UX M3yUCHUE PDII https://resh.edu.ru/subject/5/10/

3 Buomnorus kinetku POIII https://resh.edu.ru/subject/5/10/

4 XUMHuUecKasi OpraHu3alus KIeTKA 14 PBUI https://resh.edu.ru/subject/5/10/

5 Crpoenue 1 GYHKIMU KICTKA 10 PO https://resh.edu.ru/subject/5/10/

6 OOwmeH BeLIeCTS H npeBpatleHie 13 POII https://resh.edu.ru/subject/5/10/
SHEPIHHU B KIETKE

7 HaCHeHCTBeH}faH nHpopMaI 16 POIII https://resh.edu.ru/subject/5/10/
peanusanys e€ B KJIeTKe

8 JKu3HEHHBIN LUK KIIETKU 8 POIIT https://resh.edu.ru/subject/5/10/
PasMHOMXeHME ¥ Pa3BUTHE OPTAaHU3MOB 20 PDIII https://resh.edu.ru/subject/5/10/

9 CtpoeHue u GyHKIMU OpPraHH3MOB 17 PO https://resh.edu.ru/subject/5/10/

11 T'eneTHKa — Hayka 0 HACIE/ICTBOHHOCTH 2 POIIT https://resh.edu.ru/subject/5/10/
1 U3MEHYMBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEJCTBEHHOCTH 14 PO https://resh.edu.ru/subject/5/10/

13 3aKOHOMEPHOCTH U3MEHYHBOCTH PO https://resh.edu.ru/subject/5/10/

14 I'enernka 4enoBeka POIIT https://resh.edu.ru/subject/5/10/

15 CenexIysi OpraHu3MOB P31 https://resh.edu.ru/subject/5/10/

16 Buorexnosorus i cureTicckas 3 POIII hitps://resh.edu.ru/subject/5/10/
ouoIorus

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KJIACC

No 11/ HaumeHnoBaHue pa3aesioB U TeM KoanuecrBo yacos JyiekTpOHHBIE (LM (PpPOBLIE)
° n/m
NpOrpaMMsl Bcero o0pa3oBaTelibHbIE pecypchl
1 3aposienne H“paSBHTHe R 4 POUI https://resh.edu.ru/subject/5/11/
NPEe/ICTaBICHUN B OHOJIOTHI
2 MHUKPO3BOITIOIHS U €€ Pe3yIbTaThl 15 PDII https://resh.edu.ru/subject/5/11/
MakpoaBouttonus 1 e€ pe3yabTaThl 7 PBUI https://resh.edu.ru/subject/5/11/
IT .
4 POHICKOAICHIE I PAsBITHE ARSI Ha 16 POIIT https://resh.edu.ru/subject/5/11/
3emie
5 Hporexosicnerne enopexa - 11 POII https://resh.edu.ru/subject/5/11/
AHTpPOIIOTCHE3
DKOJIOTHsI — HayKa O
6 PIANOOTHOTIEHILIY OPTatHiston 1 3 PAIII https://resh.edu.ru/subject/5/11/
HaaAOpPTraHU3MEHHBIX CUCTEM C
OKpY>Karollen cpenoit
7 OpraHu3Msbl 1 cpesia 00UTaHHs 10 PBI https://resh.edu.ru/subject/5/11/
8 DKOJIOTHS BUIOB U TOTYIISAIHI 10 PDIII https://resh.edu.ru/subject/5/11/
9 IKOTIOTH COODMIECTE. JKONOTHECkHe 13 POIII https://resh.edu.ru/subject/5/11/
CHUCTEMBI
10 Buocdepa — rinobdanbHas KOCHCTEMA 6 PBII https://resh.edu.ru/subject/5/11/
11 YesioBeK U OKpYXKaroIIas cpeaa PBII https://resh.edu.ru/subject/5/11/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHMHE

10 KJIACC
Mo Tema ypoka Aara
/i yp Koa-Bo H3y4eHust DJleKTpOHHbIE N (POBHIE
4yacoB o0pa3oBaTeiibHbIEe pecypchl
Paszpen 1. Buosnorust kak Hayka
1 Buonorus kak KOMIUIEKCHAs HayKa U KaK 9aCTh COBPEMEHHOTO O0IIecTBa 1
2 MeToapl OMOIOTHYECKUX UCCIEIOBAaHUM 1
HUroro mo paznemny: 2
Pazjnen 2. 7KuBble cuCTeMBbI M UX H3Y4YeHUE
3 2KuBble CUCTEMBI U X CBOMCTBA 1
4 YpoBHEBast OpraHU3aLus KUBBIX CUCTEM 1
5 Pemenue 3anau Ha onpeeneHne CBOMCTBA U YPOBHS OPraHU3aLUH KUBBIX 1
CHCTEM
Hroro no pasneny: 3
Paznen 3. buojorus kjieTku
6 Hcropust oTkpbITHs U u3ydeHus kieTku.Kiterounas reopust 1
7 MeTo161 MOJIEKYISIPHOM 1 KJIETOYHOH Omosoruu (xpomarorpadus, 1
anektpodopes, nuddepenipanbaoe nearpudyruposanue, [1P)
8 Penrenue 3anau Ha onpeeneHre METOI0B KIETOUHON OMOTIOTHI 1
9 1

Bxomnas koHTpobHAS paboTa




Hroro no paszneny:

Paznen 4. Xumudeckasi OpraHu3amusi KJIeTKH

10 XUMHYECKHUM COCTaB KIETKU. MUHEpPaIbHbIE BEIECTBA KIETKH, UX 1
OmoJIoTHdYecKasi poib

11 Poinb BOabI B KiIeTKE 1

12 OpraHnveckue BelecTBa KIETKH — OCIKH. 1

13 CpoiicTBa, knaccupuranus 1 QyHKIUN OETKOB 1

14 JlaGopatopHas pabora «OOHapy)eHUEe OEIKOB C IOMOIIBIO Ka4eCTBEHHBIX 1
peaKIui

15 DepMeHTBI — OHOJIOTHUECKHE KaTaTu3aTOPEI 1

16 OpraHnnyeckue BeIeCTBa KIETKU —YIJIEBOJIbI 1

17 Oprannyeckue BelecTBa KIETKH —JIUMUbI 1

18 Hyxneunossie kucnotel. JTHK 1

19 Hyxneunossie kucnotsl. PHK 1

20 Pemienue 3agau Ha onpeeneHne MocIe10BaTeIbHOCTH 1
HYKJICHHOBBIX KHCIIOT

21 Crpoenue u pynkuuu ATO. Ipyrue nykneosunrpudochatst 1
(HTD)

22 BuTtamuHBI 1 BX POJIb B OpraHu3Me 1

23 O0600meHne MaTepraia 1 pereHue 3a1ad Mo TeMe « XuMudecKas 1
OpraHu3anys KIETKN

Hroro 1o pazueny: 14




Paznen 5. Ctpoenne u (pyHKIMHU KJIETKH

24 Tune! knetok. [Ipokapuornueckas KieTka 1

25 [ToBepxHOCTHBIH anmapar KIeTKH (KJIeTouHas MeMOpaHa) 1

26 Buasl MeMOpaHHOTO TpaHCTIOpTa 1

27 Crpoenne u  QyHKIMU siapa. SApBIIKHT 1

28 OnnomemOpanHbie opraHouab! kietku (DI1C, kommieke I'oybmku, 1

JIN30COMBI, BaKyOJIH)
29 JIBymeMOpaHHBIE OpraHOUIbl KISTKH (METOXOHAPUH U TIACTUBI) 1
30 HememOpanHble opraHouabl KIETKH (LIUTOCKENET, OPraHOWUIbI IBUKECHUS, 1
K.LEHTP, puOOCOMBI, K.BKIoueHus1). Llutomnasma.

31 JlabopaTtopHasipabota «ccneqoBanue mia3Moan3a U JAeIIa3MoIn3a B 1

pacTUTENBHBIX KIETKAX)

32 JlabopartopHas pabota «l3ydyeHue CTPOCHHS KICTOK Pa3InIHBIX 1

OpPTraHUu3MOB)

33 Kontponbhas padora o Teme «Kierka» 1
HUroro mo paznemny: 10
Pa3nen 6. O0MeH BellecTB M NMpeBpallleHHe YHEPTHH B KJIeTKe

34 AccUMMIISIINS ¥ JUCCUMIIISILIAS — JIBE€ CTOPOHBI MeTabonr3Ma. TUIbl 1

0o0MeHa BEIECTB.

35 depMeHTaTUBHBIN XapakTep peakUuil kieTouHoro Mmeradonusma. benku- 1

AKTHBATOPHI M OEJIKU-WHTHOUTOPHI
36 ABToTpodHbIi THIl 00MeHa BemecTB. CBeToBas pasza ¢porocuHTE3a 1
37 1

TemuoBas (haza hoTocuHTe3a. 3HaueHNE HOTOCHHTE3A B IIPUPOJIC




38 Pemenue 3anau Ha TeMy «DOTOCHHTE3 1

39 XeMOCHHTE3 1

40 [ JIaboparopHas paboTa «CpaBHEHHE MPOLECCOB (POTOCHHTE3A U 1
XEMOCHHTE3a»

41 AppoOHBIC 1 aHAdPOOHBIC OPTaHU3MEI. BUIb! OpOKeHU. 1

42 BeckucnopomHbIii ATa YHEPTeTHYECKOro oOMeHa 1

43 Kucnopouslii 3Tam s3HEpreTHIeckoro ooMeHa 1

44 OHeprus MeMOpaHHOro rpagueHTa npotoHoB. Cunrte3 AT®: pabora 1
npotoHHO AT®-cunTa3b!I

45 Pemenwne 3anaq Ha TeMy « DHEPTeTHUECKUH OOMEH» 1

46 KonrtponbHas padora no riase «OOMeEH BeLECTB U IPEBpALLCHUE 1
SHEPTUU B KIETKE»

HUroro mo paznemny: 13
Pasznen 7. HacaeacrBeHHasi HH(pOpMALUA M pealu3alus ee B KJIeTKe

47 Peakiun MaTpuyHOTO CUHTE32 1

48 Tpanckpunims — maTpuusblil cuaTe3 PHK 1

49 Tpancnsuus u e€ sTanbl 1

50 Koauposanue amuHokucnor. Pons pubocom B 6nocuHTe3e Oenka 1

51 Pemienue 3anau Ha onpeaeneHne NOCIEA0BaTEIbHOCTH OeKa 1

52 Peryinsiust TpaHCKpUIIIUY U TPAHJIILMYU B KJICTKE U OpraHu3Me 1




53 Pemmmukamms [JTHK 1
54 Yporau komnaktrzanuu JJHK B xpomMocome 1
55 MuTOXOHAPUANBHBIN T€HOM 1
56 I'ennast nvH>xeHepUs 1
57 Bupycsl — BHekseTouHbIE (POPMBI )KU3HU HOOTUTaTHBIEC TTAPA3UTHI. 1
[IpakTnueckas padbota «Co3aHne MOJIEIH BUPYCay
58 Bupycuble 3a001eBaHNs 4EIOBEKA,)KUBOTHBIX, PACTEHHUH 1
59 HanoTtexHonornu B OMOIOTHN ¥ MEIUIIHE 1
60 O0001IeHre U 3aKpeIUICHHe 3HaHui 1Mo riiaBe «Hacnencreennas 1
WHPOPMAIIUS B PeaIn3alis ee B KJIETKe
61 [IpakTudaeckas padora «bruocunTes Oenka» 1
62 [TomyromoBast anMUHUCTpATHBHAS KOHTPOJIbHAS paboTa 1
HUroro mo paznemny: 16
Paznea 8. ’KusHeHHBIH UK KJIETKH
63 JKn3HeHHBIN UKIT KIIETKHA 1
64 XpoMocoMbl. XpOMOCOMHBIH HaOOp KIIETKH 1
65 Penrenue 3anau Ha onpejieNieHre XpOMOCOMHOTO Ha0Opa KIETKU 1
66 JeneHnue KIeTKH - MUTO3 1
67 Turme! ketok. KaprnokuHes U MUTOKUHE3. AMUTO3 1
68 1

Penrenue 3anau Ha onpejencaue Gpa3pl MUTO3a




Jlaboparopnas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX

69
MUKpoOIIpenapaTax ¥ HaOJIOJCHIE MUTO3a B KJICTKaX KOHUMKA KOpPEIIKa
JIyKa»

70 Perynsuust ’Ku3HEHHOTO ITUKJIIA KJIETOK

Uroro no paszupeny:

Pa3nen 9. Pa3mHokeHHMe M pa3BUTHE OPTaHM3MOB

71 ®DopMmbl pa3MHOKEHHS OpraHu3MoB. [lonoBoe U Oecronoe pa3MHOKEHUE

72 Jlenenue KIeTKu - Meio3

73 Pemenue 3anad Ha onpeenieHue ¢a3sl Meio3a

74 CpaBHHTENBHASA XapaKTEPUCTHKA MUTO3a U Melo3a. buonoruueckoe
3Ha4YeHHe

75 Pemenue 3aa4 Ha orpeieneHne XpoOMOCOMHOTO Habopa (a3pl MUTO3a U
Melno3a

76 KonTponbsHas padora o teme «MuTO03 1 Mei03»

77 I'amerorenes y xuBoTHBIX. OOpa3oBaHUE U pa3BUTHE
TTOJIOBBIX KIIETOK.

78 Jlaboparophas padboTa «/3ydeHne cTpOSHUS MOJOBBIX KICTOK Ha
TOTOBBIX MUKpOIIpenapaTax»

79 Pemenne 3aau Ha onpeieNeHne 30HbI M Ha3BaHMS KJIETOK FaMeTOreHe3a

80 OmnonoTtBopenwue. [laprenorenes

81 WHauBuayansHoe pa3BUTHE OPraHU3MOB —OHTOT€HE3

82 OMOpuorenes




83 PocT u pa3BuTHE KUBOTHBIX U PAacTEHUI 1

84 Pemenue 3anau Ha sMOproresHes 1

85 JKuzHeHHBIN UK HU3IINX PACTEHUH Ha IPUMEpPE BOJOPOCIIEH 1

86 JKu3HeHHBIH UKIT BBICIIUX CIIOPOBBIX PacTEHUI Ha MPUMEPE MXOB 1

87 JKv3HEeHHBIN UK BBICIINX CIIOPOBBIX pACTEHUN Ha MpUMepe XBOIIEH U 1
MaroOpOTHUKOB

88 JKu3HEHHBIM LUK FOJIOCEMEHHBIX PACTEHUN 1

89 JKu3HEHHBIH LUK MOKPHITOCEMEHHBIX PACTEHHIA 1

90 Penrenue 3agay Ha )KU3HEHHBIC TUKIIBI PACTCHHUN 1

Hroro no pasneny: 20
Paznea 10. Ctpoenue u pyHKIUM OPraHU3MOB

91 Opranusm Kak euHOe IeI0e 1

92 TxaHu pactennii. MI3ydeHne TkaHel pacTEeHHI HAa BPEMEHHBIX 1
MHUKponpenaparax

93 TxaHu KUBOTHBIX M YelloBeKka. M3ydeHne TkaHen 1
YKMBOTHBIX Ha (DUKCHPOBAHHBIX MUKpPOIpenaparax

94 Opransl. CUCTEMBI  OpPraHoOB. 1

95 Omnopa Tena opraHu3MoB 1

96 JIBI>KEeHME OpraHu3MOB 1

97 1

IIuranue OpraHu3smMoB




98 ITutanue MO3BOHOYHBIX )KMBOTHBIX. [IHIlIeBapuTEIHLHASA CHCTEMA 1
YeJIoBeKa
99 Jprxanue opraHu3smMoB 1
100 | JIprxanue mO3BOHOYHBIX KUBOTHBIX HYETOBEKA 1
101 | TpancropT BemecTB y OPraHH3MOB 1
102 | KpoBeHOCHas cuCTeMa ITO3BOHOYHBIX)KHBOTHBIX M YEIIOBEKA 1
103 | Boigenenue Yy OpraHu3MoOB 1
104 | 3ammra y opranmsmoB 1
105 HNMMyHHas cuctema 4esoBeka 1
106 | Pa3apaxMMOCTh M PETYJISIS Y OPraHu3MOB 1
107 | l'ymopanbHas peryssiius U S3HIOKPUHHASCUCTEMA KUBOTHBIX M YEJIOBEKA 1
Uroro no paznpeny: 17
Paznen 11.MeHeTHka — Hayka HacJeACTBEHHOW H3MEHYHBOCTH OPraHU3MOB
108 | Hctopus cTaHOBJICHUS M Pa3BUTHUS TEHETUKU KaK HAYKU 1
109 | OcHOBHBIE IOHATHS U CUMBOJIBI TEHETUKH. 1
HWroro 1o pazueny: 2
Pa3znen 12.3akoHOMEPHOCTH HACJIEACTBEHHOCTH
110 | MeToapl reHETUKHU 1
111 | HuTonoruveckue 0CHOBBI MOHOTHOPHTHOTOCKPEIIINBAHUSI 1




112 | Perrenwe 3a1a4 Ha MOHOTHOPUIHOE CKPELIMBAHUE 1
113 | HemonHoe1oOMUHUPOBAHUE 1
114 | Ananusupyroiee CKpelinBaHue. 1
115 [{uTonmoruveckne OCHOBBI JUTHOPUIHOTOCKPEIIUBAHUS 1
116 | Pemenue 3ana4 Ha AUrHOPHUIHOE CKPEIIHBAHNC 1
117 | CueruieHHOE HacleZ0BaHUE IPU3HAKOB. XPOMOCOMHas TEOPHUS 1
HACJICICTBEHHOCTH
118 | I'enernueckue KapThl 1
119 [ I'emeruka nona 1
120 | Pemrenue 3aa4 Ha CIEIUICHHOE C TI0JIOM HAcJICI0BaHUE 1
121 MHoxecTBeHHOE JeiicTBre TeHOB. KomomMuHMpoBanue 1
122 | B3auMmoeicTBre HeaJLIEIbHBIX T€HOB 1
123 | KonrposbHas padoTa «3aKOHOMEPHOCTH HACJICICTBEHHOCTHY 1
Hroro no pazgeny: 14
Pa3znen 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH
124 | ismenunBOCTH PU3HAKOB. BHIbI H3MEHUMBOCTH 1
125 | MoaudukannonHas K3MEHYHMBOCTh 1
126 | HacnencTBeHHas H3MEHUHBOCTb 1
127 I'eHoTHTIMUECKUE MyTallUU. 3aKOHOMepHOCTH MYTaIlMOHHOTO IIpoliecca. 1

OIUreHeTHKa 1 ST ¢HOMHUKA




Uroro mo pazaeny: 4

Pasznen 14. I'emeruka 4yejioBexa

128 I'enom uenoBeka 1

129 Metoapl M3yuYCHHS TCHETUKH YEIOBEKa 1

130 HacnencreeHusie 3a001€BaHNs YEIOBEKA. 3HAYEHNUE TEHETUKHA IS 1
MEIUIIMHBI

HUroro mo paznemny: 3

Pasznen 15. Cenexkuusi OpraHusMoB

131 OCHOBHBIC METOJIBI CEJIEKITUH PACTEHUN 1
132 OCHOBHBIE METOJIBI CEJICKIIUM KUBOTHBIX 1
133 JlocTKeHUs CeNeKIUU PACTEHUH HKUBOTHBIX 1
Uroro no pazneny: 3

Pa3znea 16. BuorexHosorus 1 CHHTETHYECKAA OMOJI0THA

134 BuotexHonorus kak Hayka 1 OTpacib IPOM3BOJCTBA. M3yueHue 1
00BEKTOB OMOTEXHOJIOTUK. OCHOBHBIE HAIIPABJICHUS] CHHTETHUECKON
OMOJIOTHH
135 | XpomocoMHas ¥ reHHas HHKeHepHs. MeMIMHCKHIe GHOTEXHONOTHH 1
136 | IloBTOpenue, 0600mIEHHE U CUCTEMATH3AINS 3HAHUH 110 KYpCy 1
«buonorust — 10 (yrmyOneHHBbIIH)
HUroro no pazupeny: 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







11 KJIACC

Ne Hara DJIeKTpOHHBIe HU(POBBIE
Tema ypoka KoJu-Bo
n/n HU3y4YeHHUS o0pa3oBaTeJibHBIE Pecypchl
4acoB

Pasznen 1.3apoxneHue u pa3BUTHE YBOJTIOIHOHHBIX MPEACTABJIEHH B OHOJOTHH

1 OpomroronHas reopus Y. Jlapsuna 1

2 JBrxymue cuibl aBosmonuy BuaoB no Y. JlapBuny 1

3 Boprba 3a cymecTBoBaHue, €CTECTBEHHBIN U UCKYCCTBEHHBIA 0TOOD 1

4 dopMupoBaHNE CHHTETHYECKOW TEOPUH SBOITIOIIAN 1
Uroro no pazneny: 4
Pa3znen 2.MuKpo3BoJIIOLNS U €€ Pe3yJIbTaThl

5 OTanbl 3BOJOIUOHHOTO MPOIecca: MUKPOIBOIIOIHS U MAaKPOIBOIFOIIHS 1

6 [Tonynsuua — 35eMeHTapHas eIMHUIA IBOJIIOLIUH 1

3akoH remerudeckoro pasHosecus k. Xapau, B. BaitaGepra.
7 JlaboparopHas paboTa «BbIsBIeHNE N3MEHINBOCTH y 0COOEH OTHOTO 1
BUIa»

8 DneMeHTapHbIe PaKTOPBI SBOJIIOIIUU 1

9 Oddert ocHoBarenst. DPPekT OyTHUIOUHOTO rOPIIBIIIKA 1

10 Murpauuu. U3onsuun nonynsuuii: reorpaduyeckasi, Onogoruueckast 1

11 EctectBenHBIi 0TOOp — HAIpaBIAIONINi (PaKTOp SBOTIONNN 1

12 ITonoBoit oTOOp 1

13 [Ipucnoco0IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIOLIUH. 1




Jlaboparophas padota «3ydenne apoMop(o30B 1 HANOATANTAIHNA Y

paCTCHI/II;'I " XKUBOTHBIX»

[Tpumepsl mpucnocobieHuH Y OpraHu3MOB: MOP(OIOTHUECKHE,

(dusnonornyeckue, OMOXUMUICCKHUE, TTOBeNeHYeckue. JlabopaTopHas

14 pabora «lIpucnocobneHus OpraHu3MOB U UX OTHOCUTEIIbHAS !
1IEJIECO00PA3HOCTHY
15 Bupn, ero kputepuu u ctpykrypa. Jlaboparopnas pabora «CpaBHeHHE 1
BUJIOB 110 MOP(HOJIOTHUECKOMY KPHTEPHUIO
16 Crtpykrypa Buga 1
17 Bumoo0pa3zoBanue kak pe3ysibTaT MUKPO3BOIIOIUH 1
18 CBS13b MUKPOSBOJTIOIIAU U IMTHIEMHOIOTHH 1
19 KontponbHas padota 1o riase « MHKpPOIBOJIOLMS U €€ PE3YJIbTaThD» 1
Uroro o pazneny: 15
Pasznen 3. Makpo3BoJiionus U ee pe3yJibTaThl
20 Makposoumonus. [laneonTonornyeckne MeTo bl U3yUEHUS 3BOJIIOLIUH 1
21 Bbuoreorpaduueckie METOIbI H3yUSHHS IBOIOIINN 1
- OMOpHOIOTHYECKHE H CPABHUTEIBHO-MOP(OIOTHIECKUE METOIbI H3YUECHUS L
9BOJIOLNN
23 MonekynsipHO-TeHETUIECKUE, OMOXUMHUUYECKHE U MATEMaTHUECKIUE METO/IbI L
M3y4YEeHHUS IBOTIOLNT
24 OO6mme 3aKOHOMEPHOCTH DBOJTIOIHH 1
25 ApnantuBHas paguanus. HepaBHOMEpHOCTE TEMIIOB 3BOIIOLUHT 1




26

O6006menne 1o raaBe «MaKpOIBOIIONUS U €€ Pe3yIbTaThDy

Uroro no paszupeny:

Pasnen 4. IIpoucxo:xkaenue U pa3BUTHe KU3HU Ha 3emJie

27 HayuHbie THIIOTE3BI MPONCXOXKICHHS JKU3HN Ha 3emire

28 JloHay4HbIe IpEACTaBICHUS O 3aPOKIACHUH KU3HN

29 OCHOBHBIE 3TaIbl HEOPTAHUIECKON IBOITFOIUH

30 I'unoTe3sl 3apOXKACHUS )KU3HU

31 Hctopus 3emiu u Metoabl €€ uzyuenus. JlaboparopHas padora «3ydenue
1 OITMCAHNE UCKOITAaCMBIX OCTAaTKOB APEBHHUX OPraHU3MOB»

32 HavaneHbie Tambl opraHNYecKoi SBOIOIAN

33 DBOIIOLIUS YKapUOT

34 OCHOBHBIE 3TAaIlbl BOJIOIMN PacTUTENbHOrO Mupa. [IpakTuueckas pabora
«M3yueHre 0COOCHHOCTEH CTPOCHUSI PACTEHUH Pa3HBIX OTICIIOBY

35 OCHOBHBIE 3TaITbl BOJIIOIMHU KHBOTHOT'O MUpA

36 DBoumolus KUBOTHEIX. [IpakTHyeckas padoTa «M3ydyeHue ocobeHHOCTEH
CTPOCHUS IMO3BOHOYHBIX )KUBOTHBIX)»

37 PazButre xu3HM Ha 3eMIIe TI0 dpaM | IepruoaaM

38 MaccoBble BBIMUPaHUS — SKOJIOTHUECKHE KPH3HUCHI MPOILIOro

39 CoBpeMeHHBII IKOJIOTUIECKUH KPU3UC, Ero 0OCOOCHHOCTH

40 CoBpeMeHHas CHCTEMa OPraHUYECKOro MPOILLIOTo

41 OCHOBHBIE CUCTEMAaTHYECKHE TPYIIIBI OPraHU3MOB




42 O606menne no rirase «IIporcxokaeHre U pa3BUTHE KU3HU Ha 3eMIIe» 1
HUroro no pazneny: 16
Paznea 5. IIpoucxo:kaeHue 4ej0BeKa - aHTPOIIOreHe3

43 AHTpPOTIONIOTHST — HayKa O YeJIOBEKe 1

44 Pa3ButHe mpencraBieHuil 0 MPOUCXOKACHUH YeTIOBEKa 1

MecTo yenoBeka B CHCTEMe OpraHmueckoro mupa. Jlabopatopaas padboTa
45 «3yueHne 0COOCHHOCTEH CTPOCHHSI CKETIeTa YeIOBEeKa, CBI3aHHBIX C 1
TPSIMOXOXICHUEM

46 JBroKyIpe CHITbl aHTPOIIOTeHe3a 1

47 CooTHolIeHHE OHOJIOTUIECKUX U COIMAIBHBIX (DaKTOPOB B aHTPOTIOTeHE3e 1

48 OCHOBHBIE CTaJIUN AHTPOIIOTEHE3a 1

49 [MTaneoreHeTyka u nMajJecoreHOMHUKA 1

50 DBOJIOHS COBPEMEHHOTO YEJIOBEKA 1

51 Yenoseueckue packl. [Ipaktrueckas pabora «/3ydeHne 3KOIOTHICCKUX L

aJIanTalui YeoBeKay

52 MexaucuIIMHapHble METOAbI AHTPOIOJIOTUN 1

53 KoHnTponbHas pabota 1o riiaBe «AHTPOIOI'CHE3)» 1
HUroro no pazaeny: 11

Pasznen 6. DxoJyorus — HayKa 0 B3aUMOOTHOIICHUAX OPraHu3MoOB M1 HATOPraHu3MEeHHbLIX CUCTEM

¢ OKpYy:Kawouiei cpeaoii

54

3ap0)K,I[eHI/Ie " pa3BUTHUC SKOJIOTUHN

1

55

MCTO)IBI OKOJIOTHUH. I/IsyquI/Ie METOA0B 5KOJIOTHYCCKUX I/ICCJ'IGILOBaHI/Iﬁ

1




56 3HavyeHue SKOJIOTHUECKUX 3HAHUH [T YeJI0BEKa 1
Htoro no pazzeny: 3
Pasznen 7. Opranusm u cpeaa oOMTaHUS
57 Dxonorunueckue (PakTophl 1
cg Aobuorndeckue aktopbl. CBET Kak 3konorudeckuii Gpakrop. JlabopaTtopHas 1
pabota «BrIsBNIeHNE TPUCTIOCOOTICHUI OPraHU3MOB K BIMSIHUIO CBETa
Abuotndeckre (hakTopbl. TemmepaTypa Kak 3KOJIOTHUECKUH (aKTop.
59 JlaboparopHas paboTa «BbIsSBI€HNE TPUCTIOCOOIEHI OPTaHU3MOB K 1
BIIMSIHUIO TEMIIEPATypPbD»
Abunotndeckue (hakTopbel. Bma)kHOCTh Kak 3KOJIOTHYECKUHN (aKTop.
60 JlaboparopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PacTeHUH 3 1
PasHbIX MECT OOUTAHUS
61 Cpelibl 00MTaHUS OPraHU3MOB 1
62 buonoruueckue puTMsbI 1
63 JKuznenHsie (hOpMBbI OpraHI3MOB 1
64 buotnieckue dakrops 1
65 3HavyeHne OMOTHYECKUX B3aMMOJIEHCTBUH IS CYIIECTBOBAHHS OPIraHU3MOB L
B CpeJie OOUTaHUs
66 Kontposbnas padota no riase «Opranusm U cpesia 0OuTaHus) 1
Hroro mo pasaeny: 10
Pa3nen 8. Jxkosnorusi BUI0B NOMYJIsSIIUIA
67 OKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYIISALIH 1




OCHOBHBIE TIOKa3aTEIIN MOIYJIANUHN: YUCIICHHOCTD, IIJIOTHOCTH, BO3paCTHAA

68 1
U TI0JIOBAs CTPYKTYpa

59 OCHOBHBIC MTOKa3aTEeIH MOMYJIALNUN: POXKIAAEMOCTh, IPUPOCT, TEMII POCTa, 1
CMEPTHOCTD, MUTPAIIHH

70 DKoJOTHYecKast CTPYKTypa MOMyJISIAN 1

71 JuHaMuKa TOMYJISIIAA U €€ PeTyIIsus 1

72 Kpussie pocta uncieHHocTy nomyasiui. KpuBele BbKUBaHUS 1

23 Oxonorudeckas Huma Buaa. Jlabopatopras padota «lIpucnocobiaenns 1
CEMSIH PACTCHUH K PacCEICHHUIOY»

74 Bun xak cuctema mormynsanuit 1

75 3aKOHOMEPHOCTH TOBEICHUS U MUTPAIIUN KUBOTHBIX 1

76 O060061eHne 1Mo TeMe «IKOJIOTHUS BUAOB U TOYJIISAIIHIDY 1

HUroro mo paznemny: 10
Paznen 9. Ikoorusi cooduiecTB. IK0JIOTrHUYECKHE CHCTEMbI

77 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3 1

78 DKocucTemMa Kak OTKpbITast cCHcTeMa 1

79 KpyroBoport BeliecTB 1 IMOTOK SHEPTUU B IKOCUCTEME 1

80 OCHOBHBIE TTOKa3aTEIN IKOCUCTEMBI 1

81 DKOJIOTHYECKre THPaMHUIbI 1

82 W3meHeHus cooOIIecTB — CYKIIECCHU 1

83 [IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMEBI 03€p B PeK. DKOCHCTEMBI MOpEii 1 1

OKCaHOB




84 IIpupomHbIe SKOCHCTEMBI. DKOCHUCTEMEBI TYHJIP, JIECOB, CTEIIEH, yCTHIHD 1
85 AHTpPOTNIOTEHHBIE 3KOCUCTEMBI 1
86 Ypboakocuctemsl. [Ipaktudeckas pabora «M3y4uenne u onucaHue 1
ypOOIKOCUCTEMBD
87 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBHI OpPraHU3MOB L
B 9KOCHCTEMax
MexaHu3Mbl BO3/IEMCTBUS 3arpsI3HEHUIN pa3HbIX TUIIOB Ha
88 cyOOpraHM3MEHHOM, OPraHM3MEHHOM, MTOMYJISIIIMOHHOM U 3KOCUCTEMHOM 1
YPOBHSIX
89 KontponbHas paboTa 1o riiaBe «IKOJIOTHIECKUE CUCTEMBD) 1
HUroro mo paznemny: 13
Paznen 10.buocdepa — rnodanbHas 3KocucTeMAa
90 Buocdepa — obuienmanerapHast 000104Ka 3eMIIH 1
91 VYuenue B. U. Bepnaackoro o Guocdepe 1
92 3aKOHOMEPHOCTH CYyIIeCTBOBaHHUS Onochephl 1
93 KpyroBopoTsl BemiecTB 1 OMOre0XMMHUYECKUE LIUKITBI 1
94 3oHaNBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIITH 1
95 YcroitunBocTs Ouocheps 1
HUroro no pazapeny: 6
Paznen 11. YesoBek U okpyzkaomas cpeaa
96 DKOJIOTHYECKUE KPU3UCHI U UX MPUUUHBI 1
97 BoszeiicTBue yenoBeka Ha buochepy 1




98 AHTpOINOreHHOE BO3/ICCTBHUE HA PAaCTUTENIbHBIN U ) KUBOTHBIM MU 1
99 OxpaHa npupoabl 1
100 OCHOBHBIE IPUHIIAIIEI YCTOWYHBOTO PA3BUTHS YEIIOBEYECTBA U IIPUPOIBI 1
ParmonansHOe MPUPO/IOTIONH30BaHUE U COXPAHECHHE OMOIOTHYECKOTO
1ot pazHoobOpasus 3eMiIu !
[ToBTOpEeHUE, 00OOIICHNE ¥ CUCTEMATU3AIINS 3HAHUH 110 KypCY
102 «buonorus-11 (yriyOneHHbBIN) !
OBUIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 102




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

- buonorusa, 10-11 xmacc. Yactes 1/ Bopomuua II.M., Beicomkas JI.B., Jdemmmmn .M.,
MennaukoB b.M., PyBunackuit A.O., Cabmuua O.B., Canranuk P.M., Ceprees M.I'., lllymnusrit B.K.;
mon pemakmueit lllymuoro B.K., [depmvmuma [.M., AxumoneprHoe oOmectBo «M3maTenscTBO
«IIpocsemenuey, 2018 .

- buonorus, 10-11 xnacc. Yacte 2/ bopomun [I.M., Bsiconkas JI.B., Jdpmmmun .M.,
MennukoB B.M., PyBunckuii A.O., Cabnmuna O.B., Canranuk P.U., Ceprees M.I'., lllymusrit B.K.;
mon pemakiueit lllymuoro B.K., [demmmuna [.M., AkumonepHoe o0mectBo «M3maTenbcTBO

«IIpocBemienue», 2018 r.

METOAUYECKHUE MATEPHUAJIbBI JJI51 YUUTEJSA

- [MporpammHO-MeToaMueckre Marepuansl. buonorus 6-11 kmace/ Kyumenko B.C., Mocksa
«dpodar», 1999 1.

- KonTponpHBIE M mpoBepouHble paboTel o Omomormm 9-11 xmace/ Cyxosa T.A., Mocksa
«dpoda», 1997 r.

- Tectsl o 6uonorun/ MBanosa T.1., Mocksa «/pda», 2001 r.

- bumorus. Becp mkonbHBIN Kype B cxemax u tabmuuax/ Monmesa A.KO, MockBa «9KcMO»,
2020 .

- Oo6mas 6uonorus. [Ipaktukym 10-11 ximaccel. YueOHoe mocobue aist 001eo0pa3oBaTebHBIX
opranmzauuii yriyonenHoro yposHs/ Hemmmun I'M., Cabnuna O.B., Bricoukas JI.B., bopomun
[1.M., Mocksa «IIpocBemienne», 2017 r.

- buonorms OI'D wu EID. Pazmen «OBomonust opraHmdeckoro wmupay». Teopus u
TpeHUupoBoYHbIe 3afanus/ Kupunenko A.A., PoctoB-nHa-/lony «Jlernon», 2018 T.

- buonorns. CnpaBouyHUK Ui TOCTyHaromMX B By3bl. [loNHBIM Kypc MOATOTOBKH K
BBIIIYCKHBIM M BCTYNHTEIbHBIM 3k3ameHam/ bormanosa T.JI., ComomoBa E.A., MockBa «ACT-
ITPECC», 2012 1.

- buonorust EI'3. Paznen «'enetnka». Teopust u TpeHupoBouHble 3ananus/ Kupunenko A.A.,
Pocros-na-Jlony «Jlermon», 2018 T.

- buonorus OI'D u EID. Pasmen «MosnekynspHas Ouonorus». Teopus U TPESHHUPOBOUYHBIC
sananus/ Kupunenko A.A., Poctos-na-Jlony «Jleruon», 2018 r.

- CoOopHuk 3aganuii 1o obueii ouosoruu. [lembsakos E.H., Cobones A.H., Cymatoxun C.B.,

Mocksa «<BAKO», 2019 .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

- Poccuiickas anekTpoHHas mkosa https://resh.edu.ru/subject/5/

- ®ockedopn https://foxford.ru/wiki/biologiya



https://resh.edu.ru/subject/5/
https://foxford.ru/wiki/biologiya

- SIKmacc https://www.yaklass.ru/p/biologia#program-10-klass

- Pemry EI'D https://bio-ege.sdamgia.ru/prob_catalog

- Tects! o 6monoruu 10-11 ximacc https://biologyedu.ru/category/testy-po-biologii-11-klass/

- Buromorus B Bompocax u orBeTax https://biootvet.ru/

- Hurepuerypox https://interneturok.ru/shkola/obuchenie_po_klassam/10_klass_online/

- Hudoypoxk https://school.infourok.ru/videouroki

- MOCKOBCKaH SHCKTpOHHaSI IIKOJ1a
- https://uchebnik.mos.ru/catalogue?moderation status=accepted&subject program ids=35909
477



https://www.yaklass.ru/p/biologia#program-10-klass
https://bio-ege.sdamgia.ru/prob_catalog
https://biologyedu.ru/category/testy-po-biologii-11-klass/
https://biootvet.ru/
https://interneturok.ru/shkola/obuchenie_po_klassam/10_klass_online/
https://school.infourok.ru/videouroki
https://uchebnik.mos.ru/catalogue?moderation_status=accepted&subject_program_ids=35909477
https://uchebnik.mos.ru/catalogue?moderation_status=accepted&subject_program_ids=35909477

