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HHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no yueGHOMyY nipeamety "buonorus” (nanee - 6MOIOTHS) HA YPOBHE CPEIHETO OOILETO
oOpa3oBanus pa3paborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit ®eaepannn», ®I'OC COO, Konuenmuu npenoaaBanus yaeOHoro mpeamera «buomorns
Y OCHOBHBIX MOJIOXKEHUH (penepanbHOi paboueil mporpaMMbl BOCIIMTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble npeaMeTsD». CoriacHo
nonoxenusMm ®I'OC COO npoduibHble ydeOHBIE MPEeaMETHI, U3ydaeMble Ha YIrIyOJIEHHOM YpOBHE,
ABJSIFOTCA  CHOCOOOM nuddepeHnnanuu oO0y4YeHUs] Ha YpOBHE CpegHero oOmero oOpa3oBaHHA U
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM OOLINM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs KaXIbld U3 3TUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH Ha NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3aflay, CBA3aHHBIX C MpOoQopHUeHTaluel 00yJyaromuXxcs U CTUMYJIHPOBaHHEM MHTEpeca K
KOHKPETHOM 00J1aCTM HAy4YHOT'O 3HAHMS, CBS3aHHOTO C OHOJIOTHEH, MEIMIMHOMW, 3KOJOTHECH,
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 CTPYKTYpPUpPOBAaHME IO pa3fesiaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHIyeT MOCJIEeJ0BATeIFHOCTh HM3Y4YeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nporpaMMe Mo OHOJIOTHM pealu30BaH MPUHLUI NPEEeMCTBEHHOCTH C M3y4YEHHEM OHOJIOTHH 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 3I0pOBOM o00pase XH3HM, Ha
BOCTIHTaHHE OEpEeXHOTO OTHOIICHHWS K OKpYKalolled MpupomHoi cpeme. B mporpamme mo Onomoruu
TaKXXe TOKa3aHbl BO3MOXHOCTH yueOHoro mpeamera «buomorusi» B peanmzamuu tpedoBanuit @I'OC
COO K mIaHUpyeMBIM JMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM pe3yibTaTaM OOY4YEeHUS U B
(opMHPOBAaHMH OCHOBHBIX BHUIOB y4eOHO-IIO3HABATENBHON AEATENFHOCTH OOYUYaIOMIMXCS 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, 3BOJIIOLIMOHHOTO YUEHUS U 3KOJIOTHH.

Wzyuyenne yueOHoro mnpeamera «buonorus» Ha yriyOJeHHOM YypOBHE OpPHUEHTHUPOBAHO Ha
MOATrOTOBKY OOYYaroLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHu3alMAX CpeAaHero mnpodeccnoHanbHoro obpasoBaHus. OCHOBY €ro COIEpXaHUS COCTaBIISCT
cucremMa OWOJOrMYECKMX 3HAHHUM, MOJYYEHHBIX NPH H3yYEeHHH OOYYarOIIMMHCA COOTBETCTBYIOIIMX
CHCTEMAaTHYECKUX pa3/ieioB OMOJIOruY Ha ypOBHE OCHOBHOIO 001ero oopasosanusi, B 10—11 kinaccax 3tu
3HaHUs TOJy4aroT pa3BUTHE. Tak, paclIMpeHbl W yriIyOleHbl OMOJIOTHYECKHE 3HAaHUS O PaCTEHUSIX,
’KHBOTHBIX, TpHOax, OaKTepHsIX, OpraHu3Me 4eloBeKa, OOIUX 3aKOHOMEPHOCTSIX JKU3HH, JIOTIOTHUTEIBHO
BKJIFOUEHBI OWOJIOTHYECKHE CBEIACHHWA NPUKIAAHOTO M TIOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO
WCIIOJI30BaTh KaK OPUEHTHPHI AJIs TOCIeNyIomero Beioopa npodeccrun. Bo3mokHa TakKe MHTErpaIius
OHMOJOTHYECKHX 3HAHUW C COOTBETCTBYIOIINMHY 3HAHUSMHU, TTOTyI€HHBIMUA 00yYaIOIIMHUCS [IPH U3YISHUN
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpaMMbl 10 yaeOHOMY IpenmMeTry "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA U
SBOJIIOIIMOHHBIA  MOAXOABI K M3y4deHWIo Owosormu. COrjacHO WM, H3Y4YalOTCsl CBOHCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE JUIS JKUBBIX CHCTEM pAa3HOTO YPOBHA OpraHU3aIMH, 3SBOJIIOIHN
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHHUs] OMOJIOTHYECKOTO Pa3HOOOpasus TuiaHeTsl. Tak, B 10 kinacce
U3y4YaroTCsS OCHOBBI MOJICKYJISIDHOM W KIETOYHOW OWOJOTHH, SMOPHOJIOTHU U OHOJIOTHU Pa3BUTHS,
TCHETHKH M CEJEKUUH, OWOTEXHOJOTMM W CHHTETHYECKOH OWONOTHH, aKTyaJH3HPYIOTCS 3HAHUSA
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oOyyaromuxcsi Mo OOTaHUKE, 300JIOTUH, aHATOMHUH, (Qu3nosoruu udenoBeka. B 11 kmacce m3ydarorcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTHHU M YUEHUE 0 Ouocdepe.

YueOnslii npeameT «buonorusy npu3BaH 00eCIEYUTh OCBOGHHE O0YYAIOUIMMUCS OHONIOTHYEeCKUX
TEOPHId U 3aKOHOB, WACH, IPUHLIUIIOB 1 MIPAaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HAyUYHON
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. i1 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 UHOUM 00JacT OMOJOTHH, BKIIQJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B pEIlICHHE
BOKHEHIINX OMOIOTHUECKUX M HKOJIOTHYECKHUX MPOOIIEM.

Llens wu3ydenus: yueOHoro mnpenmera «buomorus;» Ha yrioyOJAEHHOM YpOBHE — OBIaJCHHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMHU )KUBBIX CHCTEM Pa3HOTo paHra
U mpuoOpeTeHHe YMEHWH HCIOJIb30BaTh 3TH 3HaHHSA B (OPMHPOBAHMHM HMHTEpeca K ONpenenéHHON
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:

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMUECKUX 3HAHMK: 00 OCHOBHBIX OHOJOTHYECKHX
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 OOYYaIoIIUXCA € METOJAaMH IMO3HAHUS >KUBOW MPHPOIBI: HCCICIOBATEILCKUMHE
METOJIaMH OHMOJIIOTHYECKUX HayK (MOJEKYJISPHON M KJIETOYHON OWONOTHH, dMOPHOJOTHH M OWOIIOTHH
pasBUTHS, TEHETHKH M CEJICKIUH, OWOTEXHOJOTMH W CHHTETHYECKOH OWOJIOTHH, MAICOHTOJIOTHH,
9KOJIOTHH); METOJAAMH CaMOCTOSATEIILHOTO MPOBEICHHS OUOIOTHUECKUX UCCIE0OBAaHUN B J1a00paTopuu U
B Tipupojie (HabIroIcHHEe, U3MEPEHHUE, SKCIICPUMEHT, MOJICTUPOBAHUE);

OBIIQJICHUE OOYYAIOIIMMHCS YMEHHUSIMH: CaMOCTOSATENLHO HAXOJIUTh, AHAJIM3UPOBATH WU
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOPMAIIHMIO; TIOJIb30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH |
CHUMBOJIMKO; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU U COIMATIBHO-DKOHOMHYECKHUMHU H
9KOJIOTMYECKUMHU TPOOJIEMaMH YeJIOBEYECTBa, OICHHBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KAIoIIeld MPUPOTHON cpejie, COOCTBEHHOMY 370POBBIO U 37I0POBBIO OKPYIKAOIIHX
nrofiel; 00OCHOBBIBATh M COOJIONATH Mepbl MPOGHIAKTHKH HH()EKIHOHHBIX 3a00JIeBaHHUN, MpaBUIa
MOBEJICHUS B TMPHPOJE U oOecredeHus] Oe30MacHOCTH COOCTBEHHOM O KHU3HENCATENILHOCTH B
YpEe3BbIUAHBIX CHUTYAIMSIX MPHUPOIHOTO U TEXHOTCHHOI'O XapakKTepa; XapaKTepH30BaTh COBPEMEHHBIC
HAYYHBIC OTKPBITHSI B 00JIACTH OUOJIOTHH;

pasBUTHE y OOYYAIOLIMXCS HWHTEUIEKTYIbHBIX M TBOPUYECKHX CIOCOOHOCTEH B IHpolecce
3HAKOMCTBAa C BBIJAIONIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH HCCIICJIOBAHUSMU B OHOJIOTHH,
pelmacMbIMH  €F0  MPOOJeMaMHu, METOJOJIOTHEH  OWONIOTMYECKOTO  HMCCIEJOBAaHMS, IPOBEJCHUS
IKCIIEPUMEHTAIILHBIX HCCIICIOBAHNMN, pElIeHHs] OMOJIOTUYECKHUX 3a]1a4, MOJICTUPOBAHUS OUOJIOTHUYECKIX
00BEKTOB U MPOIECCOB;

BOCITUTaHWE y OOYYAIONIMXCS IEHHOCTHOTO OTHOIIEHWS K JKUBOW MpHPOAE B NEIOM H K
OTJeNbHBIM €€ 00bheKTaM W SBICHUSIM; (OpPMUpPOBAHHE IKOJOTHUYECKOH, TEHETHYECKOH T'PaMOTHOCTH,
o01ieli KyJIbTyphl IOBEICHUS B IPUPOJIC; UHTEIPAIIMY €CTECTBEHHO-HAYYHBIX 3HAHMUIA;

npuoOpeTeHre OOyJYarOIIUMKCS KOMIIETEHTHOCTH B PalMOHAIBLHOM  ITPHPOONOIH30BAHUH
(coOutoieHue TpaBUJl MOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OMOCHEphI), COXpPaHEHUH
COOCTBEHHOTO 3JIOPOBbSI M 3JI0POBbSl OKpYXaloOMmUX JoJieil (coOironeHus Mep MpOQUIAKTHKH
3a0oieBaHuil, oOecreueHue OE30MaCHOCTH JKHU3HEACATENIFHOCTH B  YPE3BBIYAWHBIX  CHUTYAIHAX
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MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCTIOIh30BAHMS OMOJIOTUYCCKUX 3HAHUH U YMECHUH B
MTOBCETHEBHOM KU3HU;

CO3J1aHKe YCIOBHUH Il OCO3HAHHOTO BBIOOPa 00yYarOIMMHKCS MHANBHYalbHOH 00pa3oBaTeIbHOMI
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIeAylomeMy MpopecCHOHANEHOMY  CaMOONPEACICHUIO, B
COOTBETCTBHHU C MHAMBUAYAILHBIMU HHTEPECAMHU M IOTPEOHOCTSAMH PETHOHA.

OOmiee yKciao 4acoB, OTBEACHHBIX HA W3ydeHHE OWOJIOTMM Ha YIIyOJIIEHHOM YPOBHE CPEIHEro
obmiero obpazoBanusi, coctarisier 204 waca: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kimacce —
102 gaca (3 yaca B HEETIO).

OT10op opraHm3alOHHBIX (OPM, METOAOB U CPEICTB OOYYEHHUS OMONOTHU OCYIIECTBISETCA C
yu€TOM crieu(UKH ero coepKaHus 1 HAPaBJIEHHOCTH Ha MPOI0JDKEHUE OHOIOTHYECKOro 00pa3oBaHuUs
B OpPraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISETCS
NpoBeJleHHEe J1a0OpaTOPHBIX M MpakTHyeckux pabor. Takke ywactre 0Oy4aromuxcsi B BBIIOJHEHUH
MPOCKTHBIX M yU4eOHO-UCCIIEIOBATENLCKUX PA0OT, TEMATHKA KOTOPBIX OTPENENsIeTCS yUUTEIeM Ha OCHOBE
HMMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHUM.
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COJEPKAHUE OBYYEHUA
10 KJIACC

Copep:xaHue MPOTPaMMBbI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B MPOBEPKY TOCYAapCTBEHHON
utoropoi arrectanuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsh Hayka. KpaTkas wucTopust pasBUTHS OHOJNOTHH.
Buonoruueckne Hayku U M3ydaeMble UMU MpoOsiemMbl. DOyHAaMeHTaNbHbIC, PUKIAJAHBIE 1 TOUCKOBHIC
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa.
[Tpodeccun, cBszaHHble ¢ OMonorueil. 3HaueHUe OMOJIOTMH B MPAKTHYECKOW NEATEILHOCTH YEIOBEKa:
MEAMILNHE, CETCKOM XO03sCTBE, MPOMBIIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

[Moptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Tapseii, I
Mennens, B. . Bepuanckuii, W. I1. IlaBnor, . WM. Meunuxos, H. . Baswios, H. B. Tumocgees-
Pecosckuit, [Ix. Yorcon, ®. Kpuk, . K. benses.

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

Tema 2. /KuBble cuCTeMbI M X H3yYeHHUE

JKusble cuctembl Kak mpeAMeT uiydeHus Ouonoruu. CBOKCTBAa KHUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh W LEIOCTHOCTh, CIOXHOCTh W YHOPSAOYEHHOCTHb CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPIaHM3alUsA, CaMOBOCIPOM3BEACHHE, pPa3Apa)kKHUMOCTh, H3MEHUYMBOCTb, DPOCT U
pa3BUTHE.

YpOoBHU OpraHU3allU XKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM, TKAHEBBIM, OpraHU3MEHHbIN,
MIOIYJIANIMOHHO-BUIOBOW,  9KOCHUCTeMHBIH  (OmoreomeHoTmueckuit), Ouocdepusii.  I[Ipormeccsr,
NPOMCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE TPU3HAKK >KUBOrO. JKHM3HB Kak (popMa CyIiecTBOBaHUS
Matepun. Haykn, n3ydaromue >KMBBIE CHCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3alliy.

W3yuenne xuBBIX cucteM. Metoapl Ouonorumueckod Haykd. HaOmronenuwe, u3MepeHue,
9KCIIEPUMEHT, CHUCTEMAaTH3auus, MeTaaHain3. lIoHATHE O 3aBUCHMMOM M HE3aBUCUMOW NEPEMEHHOMN.
ITnannposanue 3xkcniepumenTa. [locranoBka u nposepka runore3. Hymnesas runoresa. IloHstue BEIOOpKH
u e€ mocroBepHOCTb. Pa3Opoc B Ouosormueckux nAaHHbIX. OILlEHKa JOCTOBEPHOCTH IOJyYEHHBIX
pe3yapTaToB. [ [pHYMHbI HCKa)KE€HUS pe3yJIbTaTOB dKCIEpUMEHTa. [IoHATHE CTaTHCTHYECKOTO TeCTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHBIE INpPHU3HAKU XHU3HW», «buomornueckue cucrembl», «CBOHCTBa
JKUBOM MaTepum», «YpOBHH OpPraHM3alMH >KUBOM MPHPOIBD, «CTpOeHHE )KMBOTHOM KIETKW», «TKaHH
JKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHmsmay», «buoreonenos», «buochepar», «Metoabl
W3Y4YEHUS )KUBOH MPUPOABIY.

ObopynoBanue: naboparopHoe O00OpyZOBaHME [UIS NPOBEACHHA HAOMIOACHUH, W3MEPEHU,
9KCIEPUMEHTOB.

IIpakTuyeckasi padota «lcronp30BaHre Pa3TUIHBIX METOAOB MTPH N3YYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorus KjaeTku

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

Metoap!l MOJICKYJISIPHOU U KJIETOYHOW OMOJIOTHH: MHKPOCKOIIHSA, XpoMaTorpadus, anexrpodopes,
METOJI MEYEHBIX aTroMoB, auddepeHIHanbHoe [EeHTPUPYTUpOBaHHEe, KYyJIbTHBHPOBAHHE KIIETOK.
Hzyuenue urcupogannvix Kiemok. DIEKTPOHHAS MUKPOCKONUS. KOH@OKanbHas MUKPOCKORUSL.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

IToptpertsr: P. I'yk, A. Jlesenryk, T. [lIBarn, M. lneiinen, P. Bupxos, K. M. bap.
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Tabmuuer u cxembl: «CBETOBOM MUKPOCKOIM», «JIEKTPOHHBIM MUKPOCKOM», «McTopust pa3BuTHs
METOJI0OB MUKPOCKOIIUN.

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

IpakTnyeckas padora «/3yueHue METOJOB KJIETOYHOH Ouojoruu (xpomartorpadus,
anektpodopes, nuddepenunansoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMUKPO3JIEMEHTH. Boga u €€ ponp Kak
pacTBOpHUTENs, peareHTa, ydacTheé B CTPYKTYPUPOBAHHUU KJIETKH, TEIUIOpEryisaunud. MuHepaibHble
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, 4YeTBepTHYHast CTPYKTypbl. JlenaTtypauus. CsolictBa OenkoB. Knaccupukamus OenxoB.
Buonoruueckue pyHKunu 6enKkoB. [Ipuonsl.

VYrieBoabl. MoHoOcaxapu/ipl, JHCaXapHIbl, OJUTrOcaxapujbpl M moyincaxapuusl. OOl 1iaH
CTpoeHUS U HUIUKO-XUMHUECKUE CBOWCTBA YIIIeBOOB. bruonoruueckre GpyHKIUH yTIIEBOIOB.

Jlununer. TunpoduinbHO-TUApOodoOHBIe cBoMcTBa. Kiaccudukanuss aunumoB. TpUTIHIIEPHIIBI,
dochonumuasl, BOCKH, cTepouabl. buonoruueckue ¢yHkimu aumuaoB. OO0IIHue CBOMCTBa OHOIOTHUISCKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucioT. Hykneotunsl. [Ipunnumn
komruieMeHTapHocTd. [IpaBuno Yapradpda. Crpykrypa JHK — nBoitHas cnmpans. MecToHaX0XIeHHE U
omnonorunueckue ¢ynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne wmonekynbsl AT®. Maxkposprudeckne cBsisu B Mosekyine AT®. buomormueckue
¢yaxmmm AT®.  BoccraHoBneHHbIE  TEpEHOCUMKH, WX  (QYHKOMA B KJIeTke. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHass Owonorus: OWOXMMHYECKHEe W OHOPU3NYECKHE WCCIEJOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpPHI OMOMONEKYI. Moderuposarue cmpykmypsi U QYHKYuli OUOMONEKYL U UX
Komniekcos. Komnvromeprwiil Ouzatin u opeaHu4eckuli cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

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

Huarpammer: «Pacnpenernenne XMMHUYECKAX DJIIEMEHTOB B HEXHBOH mpupone», «Pacmpenenenne
XUMHYECKUX JIEMEHTOB B JKUBOU MIPUPOJIE.

Tabmuisr u cxemsl: «lleproauueckas TadmuIa XUMAYECKUX AJIEMEHTOBY», «CTPOCHHUE MOIIEKYIIBI
BOJB», «BemectBa B cocraBe opraHuzMoB», «CTpoeHue MONEKynbl Oenkay, «CTPYKTyphl OelKoBOU
MOJIEKyNbl», «CTpOoeHHWE MOJeKyNl YIieBojoB», «CTpoeHHe MOIEKyNl JHMUAoB», «HykienHoBBIE
KHCIOTBD, «CTpoeHne MoseKynsl ATOy.

ObopynoBanue: XUMHUYECKas IOCyAa U 000pyIOBaHUE.

JladopaTtopHas padora «OOHapykeHHE OCIIKOB C IIOMOIIBIO KAYECTBEHHBIX PEAKITHIN).

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

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-QYHKIIMOHAIbHBIC
00pa3oBaHMsI KJICTKH.

Crpoenune mpoxapuoTndeckor kieTku. Kierounas crenka Oakrepuii m apxeil. OcoOeHHOCTH
CTpPOCHHS TeTepOoTPOodHON M aBTOTPO(PHONU MPOKAPUOTHUECKUX KIETOK. MECTO M pOJb NMPOKApPHOT B
OmoreHo3ax.

Crpoenre W (QYHKIIMOHHPOBaHUE JYKAPHOTHUYECKOW KieTku. [lnasmarudeckas wmeMmOpaHa
(urazmanemma). CTpykTypa IIa3MaTHIecKod MeMOpaHbl. TpaHCIIOPT BEMIECTB Uepe3 IUIa3MaTHICCKYIO
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MeMOpany: maccuBHBI (auddys3us, obneru€nnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA
akTUBHBIM TpaHcmopt). [lomynmponumaemocts MemOpanel. PaGora Harpuii-KaimeBOro Hacoca.
OHAOLMUTO3: MUHOIKUTO3, parounTos. Dk3ounTo3. Knerounas crenka. CTpykTypa U QyHKIHH KIETOYHOM
CTCHKH PacTeHUH, TpUOOB.

Hutomnasma. Llurozonms. Llutockener. [IBwkeHune wmuTomiasMbel. OpraHouasl — KIETKH.
OpHoMeMOpaHHBIE OpraHOMABI KIETKH: sHaomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JIM30COMBI, X CTpoeHue W (QyHKUHUW. B3anMocBs3b OOHOMEMOpaHHBIX OpraHoMAOB KieTku. CTpoeHne
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxog ¢ ISIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [magkuii (arpaHymApHBI) DHIOIUIA3MATHYECKHH  PETHUKYIYM.
CekpertopHast ¢pyHkuus anmnapara ['onbmku. Moduguxayus 6eaxos 6 annapame I oavoxcu. Copmupogra
benkoe 6 annapame [0rv0xcu. TpaHCTIOPT BEIIECTB B KIETKe. Bakyoln pacTUTENIBbHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIETKH: MUTOXOHIIPHH, TIACTUABL. [Ipoucxooicoenie MumoxoHopuil
u nracmud. Cumobuozcenes (K.C. Mepeockoscxuii, JI. Mapeyauc). CTpoerrne U QyHKIIUM MUTOXOHIPHIA U
wiactuy. [lepBuyHble, BTOPUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOMIUX  JYKApHOT.
XJ10pOIIIacThl, XpPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranouss! kinetku CtpoeHre W (YHKIUU HEMEMOPaHHBIX OPraHOHMIOB KIICTKH.
PuGocomsl.  Ilpomedcymounvie puramenmoi. MuUkpodunaMeHTbl. Axmunosble MUKpoguiameHmoi.
MBpllIeUHbIE KICTKH. AKMuHo8bie KOMNOHEHMbl Hembluleutvlx Kiemok. Muxporpybouku. KietouHbiit
uentp. CTpoeHHe W JBWKEHHUE JKTYTHMKOB W pECHHUYEK. MHKpOTPYOOUKH HWTOIUIA3MBL. LleHTpHOIE.
benxu, accoyuuposannwvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QPYHKIWU. SaepHBIi
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacIoONOXKEHUE XPOMOCOM B HHTEp(ha3HOM siape. Dyxpomamun u
eemepoxpomamun. bemkn XpoMaThHa — TUCTOHBL. /JuHamuxa s0eproti 0060a0uku 6 mumose. SoepHoiii
MPAHCHOPM.

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

JdeMoHcTpanuu

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: CBETOBOM MMKPOCKOI, MHKPOIpENapaTbl PACTUTENBHBIX, XMBOTHBIX KJIETOK,
MHKpPOIpenaparbl 0akTepHatbHbBIX KJIETOK.

JlabopaTropHas paGora «/I3yueHue CTpOEHUs KIETOK Pa3INUHbIX OPraHU3MOB).

IpakTuyeckasi padora «/I3yueHne CBOMCTB KIIETOUHONH MEMOpaHBD».

JlaGopaTopHasi padora «lcciaenoBanue ma3Moiin3a 1 AEIUIa3MoJIn3a B PACTUTEIbHBIX KIETKAX».

IIpakTHyeckast padora «/3yueHne qBUKEHNS HUTOILUIa3Mbl B PACTUTENBHBIX KJIETKAX).

Tema 6. O0MeH BellecTB M IpeBpalleHNe JHEPTHM B KJIeTKe

AccuMuiAnisg W JUCCUMWIISIIAA — JBE CTOPOHBI MeTaOonu3Ma. Tumbsl OOMEHa BeIIecTB:
aBTOTPO(HBIA W TeTepOTPOPHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX Ipolleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (PepMEHTATHBHBIN XapakTep
peaknuii KJIETOYHOro MeTabonm3zma. DEepMEHTH, WX CTPOCHHE, CBOWCTBA W MEXAHHW3M JICHCTBHUSL.
Kodepmentsl. Omnnuns pepMEHTOB OT HEOPTaHHUUECKMX KaTaIN3aTOPOB. belKu-akTUBATOpPHI M OEIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIIUii OT Pa3TUIHBIX (DAKTOPOB.

IlepBUUHBII CHHTE3 OPTaHMYECKHX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHDIL U OKCUSEHHbII
@omocunmes y baxmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMeHMbl PeaKyuonHo2o yewmpa. Poib
XJIOPOILTACTOB B mpoiiecce GorocunTe3a. CBeToBas U TeMHOBas (as3nl. @Pomoodvixanue, Cs., Cy u CAM-
munwvl omocunmesa. TIpoayKTUBHOCTh (OTOCHHTE3a. BimsHUe pa3nnvHbIX (aKTOpPOB Ha CKOPOCTD
dorocunresa. 3HaucHue HOTOCUHTE3A.
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XemocuHrte3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpH(HUUpyOme OakTepu,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3A.

Amnaspobnble opraHusmbl. Bugsl Opoxenus. [IpomykTel OpoXeHUSI W HMX HCIOJIb30BaHUE
4eJI0BEKOM. AHapOOHBIE MUKPOOPIaHU3MBbI KaK 00BbEKThl OMOTEXHOJIOTHH U BO30yAUTENN OONIE3HEH.

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

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHuWe. Poiab MHMTOXOHIpHUIl B mpoleccax
ononornueckoro okucieHus. Luknmnyeckne peakuuu. OxucnutenbHoe (ochopunupoBanue. IHepeus
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[lpeumymecTBa a’poOHOTO TyTH OOMEHa BEUIECTB Mepen  aHadpoOHBIM.  DPPEeKTUBHOCTDH
9HEPreTUYECKOro OOMEHa.

JdeMoHcTpanuu

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

Tabmuiel U cxembl: «DoTocHHTE3Y, «DHEPreTUYECKUil 00MeH», «bruocunTes Oenkay, «CTpoeHue
bepMmenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOH MHKPOCKON, OO0OpyIOBaHUE JUIsl TPHUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

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

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. HacsiencreenHasi uHGopManus U peajin3anus eé B KiIeTKe

Peakuun marpuynoro cunrtes3a. [[puHIMIT KOMIIEMEHTApPHOCTH B PEAKLMSIX MaTPUUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHOW wHpOpMammu. [eHeTnyeckuit koj, ero cmoiictBa. TpaHCKpuIus —
matpuuHblii cuHTe3 PHK. IIpuHUIuNBI TpaHCKpUNIMM: KOMIIEMEHTapHOCTb, AHTUIAPAJUIECIBHOCTS,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTese Oenka. YciaoBusi OnocuHresa
oenka. KogupoBanue aMmruHOKUCIOT. Posb 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 pecynayuu pabomsi cenos. Perynsanus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHblil romeocTas.

Bupycsl — HekieTouHble (JOPMBI )KU3HU U 0OJIUraTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUpPYCOB, Oaktepuodaros. Kusuenwnviti yuxn [HHK-codepoicawux eupycos, PHK-
codeparcawux eupycos, baxmepuogazos. Obpamunas mpaHcKpunyus, pegepmasd, UHmezpasd.

Bupycnsle 3a0osneBanHusi 4yenoBeka, *HUBOTHBIX, pactenuid. CIIMI, COVID-19, coumanbHbie u
MEUITUHCKHE TTPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz 6oavuwiux maccusos («bigdatay) cmpykmypHuvix
buonozuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie QyHKYuU
benxos. Cnocobvl 00cmasKku 1eKapcms.

JdeMoHcTpanuu

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

Ta0muiis! 1 cxembl: «brocunTtes Oenkay, «['eHeTuueckuil Koa», «Bupyce», «bakrepuodarmy.

IIpakTuuyeckas padora «Co3nanne MOACITN BUPYCay.

Tema 8. JKn3zHeHHDLI UK KIETKHA
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Knerounsii ki, ero nepuoasl u perymauus. Marepdasza u muto3. OcCOOEHHOCTH IMPOLECCOB,
npoTtekaronux B nHTepdase. [loaroroska kinetku K AeneHuto. [IpecunreTndecknii (MIOCTMUTOTHUECKUI),
CHUHTETHYECKUH U MOCTCUHTETHYECKH (PEMUTOTHYECKU) TIEPHOABI HHTEP(a3hl.

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

Henenue xnetku — muro3. CTaguy MUTO3a M MPOUCXOASIIME B HUX IpoIecchl. THUIBI MUTO3A.
Kapuokunes u nutoknses. buonorndeckoe 3HaueHHE MUTO3A.

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

Knerounoe simpo, XpoMocombl, (GYHKUMOHANbHAas TEeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemxay — 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 pa6ora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTaxy.

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

Tema 9. CTpoeHue u GyHKIMN OPraHU3MOB

buonoruueckoe pazHooOpasue opraHu3amMoB. OJXHOKIETOYHBIE, KOJIOHHATbHBIE, MHOTOKJIETOUYHBIC
OpraHU3MBL.

Oco0eHHOCTH CTPOEHUS W KU3HEACSITEIHLHOCTH OIHOKIETOYHBIX OpraHm3MOB. bakrepuw, apxew,
OJTHOKJIETOYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyTrHe MPOTHCTHL. KoloHHaIbHBIE OPTaHU3MBI.

B3auMocCBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHCTEMbl OPraHOB.
OpranusMm Kak enuHoe menoe. ['omeocras.

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

TkaHM >KUBOTHBIX M 4eJOBEKa. THUIBI KMBOTHBIX TKAHEW: SHNUTEIUAIbHAS, COCAUHUTENbHAS,
MbIIeYHass, HepBHas. OCOOCHHOCTH CTpOeHUs, (PYHKIMI U PacToNoKeHH TKaHe B OpraHax KUBOTHBIX
U YEJIOBEKA.

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

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

JBwkeHre OpraHu3MoOB. J[BHKEHHE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOHMIHOE, XI'yTHKOBOE,
pecHU4YHOE. J[BU’K€HNE MHOTOKJIETOYHBIX PACTEHUH: TPONU3MBI U HACTHHU. J|BHKEHHE MHOTOKJIETOYHBIX
KUBOTHBIX M YEJIOBEKA: MbIIleuHas cucreMa. Peduexc. CkeneTHbIe MBIIIIIBI U UX padoTa.

Ilutanme opranuzmoB. IlormomeHne BOJBI, YIVIEKHCIIONO Ta3a M MHHEPAIBHBIX BEIIECTB
pacrennsmu. [luTanwe >XMBOTHBIX. BHYTpHIIONOCTHOE W BHYTPHUKIETOYHOE mwHieBapeHue. Ilutanme
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl TNHINEBApPUTENBHOTO TpakTa. [luineBapuTenbHBIE  JKENe3bl.
IInmeBapuTenbHas cCUCTEMA YEIOBEKA.

Jpixanne opranm3MoB. Jlprxanwe pacteHui. Jlpixanne xuBOTHBIX. [uddysms razor uepes
MOBEPXHOCTE KieTku. KoxHoe mpixanue. JlpIxaTelbHas MOBEPXHOCTh. JKabepHoe u JIErOYHOE JBIXaHHE.
JpixaHue TMO3BOHOYHBIX JKMBOTHBIX M HYeNIOBEKa. OBOJIOIMOHHOE YCIOXHEHHE CTPOSHHS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHasi cucTeMa 4ejgoBeKa. MexXaHW3M BEHTWIALMHU JETKUX y NTHUI] U
MJIEKOTTUTAIONUX. Perynsnus neixanus. JprxaTenbHble 00hEMBI.
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TpaHCIIOPT BELIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOpPT BEIIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuUCTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE COCYAbl W KpoBb. Kpyrm KpoBooOpaiieHHs. IBOJIIOLMHOHHEIE
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbl IIO3BOHOYHBIX KMBOTHBIX. PaboTta cepmua u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeaeneHus. GuibTpanus, cekpenus: 1 00paTHOE BcachblBaHUE KaK MEXaHU3MbI pabOThI
OopraHoB BblJeseHUs. CBSA3b MOJIOCTH Tea ¢ KPOBEHOCHOM M BBIAEIUTENBHON cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KMBOTHBIX H yenoBeka. [louku. CtpoeHue u ¢pyHKIHOHUpOBaHKEe HeppoHa. OOpa3oBaHue
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 XUBOTHBIX. IIOKpOBBI M MX MpPOU3BOJHBIE. 3aluTa OpraHU3Ma OT
Oonesnell. iMMyHHas cuctema 4vesnoBeka. KileTOYHBI M TyMOpanbHbIi MMMYHUTET. BpokIEHHBIA 1
NpUOOPETEHHBI CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaJbHO-CelneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerasa). BocmanutensHble OTBETHI OpPraHu3MoB. Ponb 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 cucrtema u peduekropHas peryisius y >XMBOTHbIX. HepBHas cuctema u e€ OTHENBI.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. besyciaoBHbIE U yCTIOBHBIE PedIICKCHI.

I'ymopanbHas perynanns U S9HIOKPUHHAs CUCTEMa KUBOTHBIX M YeloBeKa. JKene3bl SJHIOKpUHHON
CUCTEMBbl U UX TOpMOHBL JlelicTBHEe TOpMOHOB. B3amMOCBSI3b HEPBHOM U HHAOKPUHHOH CHCTEM.
I'mnoranamo-runogu3apHas CucTeMa.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOAOPOCHN», «MHOTOKJIETOYHBIE  BOJOPOCIH»,
«bakrepun», «llpocredimmue», «OpraHel LBETKOBBIX pacTeHUH», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOoMbIX», «TkaHu pacteHuil», «KopHEBBIE CHCTEMBD,
«Crtpoenne credmus», «CTpoeHHEe JIHCTOBOW IIACTUHKMY», «TKaHW KUBOTHBIX», «CKeENeT YesIoBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHas cucreMa», «HepBHas
cuctema», «Koxa», «MplmeyHas cuctemMa», «BbloenuTenbHas cHUCTEMa», «DHJIOKPHHHAS CHUCTEMay,
«Ctpoerne wmbimnb», «MMmmynuTter», «KumedHonomocTHele», «CxemMa MUTaHHA pPacTEHUID,
«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
MIIEKONIUTAIOMUXy», «HepBHas cuctema yenoBeka», «Peduiexcy.

O6opynoBaHne: CBETOBOM MHKPOCKON, MHKPOIpernapaTsl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIIperniapaTsl TKaHEH, pPaKOBHHBI MOJUTIOCKOB, KOJUIEKIINM HACEKOMBIX, HITIOKO)XKHX, JKHBBIE
9K3eMIUTSIpBl KOMHATHBIX PACTeHHWH, TepOaphy pacTeHHWHd pa3HBIX OT/ENOB, BJIAXHBIE TpenapaTsl
KUBOTHBIX, CKEJIEThl MTO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX J>KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHue Il JEMOHCTPALMK IMOYBEHHOTO M BO3AYIIHOTO MHUTAHWS PACTEHHH, pacIIEIUICHUS
Kpaxmana W O€NKOB Mo JeHCTBHEM (epMeHTOB, O0OpyJOBaHHME Ui JIEMOHCTPAIMU OIBITOB TI0
U3MEPEHUIO JKM3HEHHOM EMKOCTH JIETKHX, MEXaHM3Ma JbIXaTEJIbHbIX JIBWKEHUN, MOJEIU T'OJIOBHOTO
MO3Ta Pa3NUYHBIX KUBOTHBIX.

JladopaTtopHas pa6ora «/I3ydeHne TKaHEeH pacTECHUI.

JladopaTopHasi padora «/I3yueHre TKaHEH KUBOTHBIX).

JlaGopaTopHast pabora «/I3yueHue opraHoB LIBETKOBOTO PAaCTECHUS».
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Tema 10. PazMHOXkeHHe U pa3BUTHE OPTAaHN3MOB

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

[TonoBoe pasmuokenue. IlomoBele kieTku, wiu rametel. Meiio3. Craguu meitosa. [loBeaenue
xpomocoM B Meiio3e. Kpoccunrosep. buonorudecknii cMpica Melo3a U MOJIOBOTro npotiecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsiiieBoe pa3BuThe. ['amerorenes y KMBOTHBIX. llomoBwie skene3bl. OOpa3zoBaHue M
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, munvt 6nacmyn. OCOOSHHOCTH
JOpOOJIeHUsT MIICKOTIUTAIONINX. 3apOBIIIEeBbIE JIMCTKH (TacTpyJsims). 3aKiajKa OpraHOB W TKaHEH W3
3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiHMAHME YacTedl pa3BUBAIOMICIOCS 3apojbiia (IMOpUOHAIBHAS
MHAYKLHKA). 3akiajka IJlaHa CTPOEHHUS >KMBOTHOTO KaK pPe3yibTaT HEpapXMUYECKUX B3aUMOJeHCTBUN
reHoB. BiusHue Ha SMOpUOHANILHOE pa3BUTHE Pa3IHYHBIX (PaKTOPOB OKPYKAIOLICH CPEbI.

Poct u pasButre xuBOTHBIX. IlocToMOpHoHanbHEIM mepuon. [IpsmMoe M HenmpsMoe pa3BHTHE.
PazButre ¢ Metamop(ho30M y OECIIO3BOHOUHBIX M TMO3BOHOYHBIX JKUBOTHBIX. bHolornueckoe 3HaueHne
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 OMOIOrHYECKHE 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. [|BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX pacTeHni. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHHu3MBI pEryJsIIMA OHTOT€HE3a Y PACTEHUI U AKUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuuer u  cxembl: «BereratmBHOe pa3MHOXeHUE», «Tumbl OECHONOro Pa3MHOKEHH»,
«PasMHOXEHNE XITaMHUIOMOHaAb», «Pa3MHOXKEeHHE OBINIEHBI», «PasMHOXkeHHEe THIpb, «Meio3y,
«XpomocoMbl», «['amerorenes», «CTpoeHHE SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuU
OoHTOreHe3a», «lIpsMoe W HempsiMoe pa3BUTHE», «Pa3BuTHE Malickoro xyka», «Pa3Butue capaHum»,
«PazButne nArymkm», «JlBOWHOE OIJIOJOTBOPEHHUE Yy IIBETKOBBIX pacTeHW», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JABYJOJBHBIX pacTeHUID», «KM3HEHHBIH UK MOPCKOM KamycTbD», «KU3HEHHBIN LUK
MXxa», « KU3HEHHBIN [UKJI NAaIOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

O0bopynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIIpeNapaTsl SHIEKIETOK U CIIEpMaTo301ua0B, MOAETb
«IMKJ pa3BUTHSA JATYIIKIY.

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

IlpakTuueckas padora «BBIABICHHE TPU3HAKOB CXOJCTBA 3apPOMBINICH ITO3BOHOYHBIX
KUBOTHBIX).

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXKEHHS BEICIIINX PACTCHUMN.

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 YYEHBIX B pa3Butun TeHeTuku. Paborer H. K. Komsrmoma, H. .
Basunona, A. H. benosepckoro, I'. 1. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TIOHATHS M CHMBOJIBI. |'OMOJIOTHYHBIE XPOMOCOMBI, AJJIENbHBIE TeHHI,
albTepHATHBHbIE TIPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YHCTAs
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nuHUS, TUOpuAbI, reHoTHn, ¢GeHoTurn. OCHOBHBIE METOABI TEHETHKHU: THOpPHIOJIOrHYECKH,
LUTOJOTMYECKUH, MOJNEKYIISIPHO-T€HETUIECKHI.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsuos, H. . Basuinos, A. H.
Bbenozepckutii, I'. /. 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 HACJEACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBoiii 3akoH MeHaenss — 3aKOH eAWHOOOpa3us THOPHUIOB
nepBoro nokosjeHus. IlpaBuno aomuHMpoBaHusA. Bropoil 3akoH MeHaenss — 3aKOH pacLICIUICHHS
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHusl. | MIOTe3a YUCTOTHI TaMET.

AHanusupyromee ckpemyBanue. IIpomexxyTouHblli xapakTep HacieAoBaHus. Pacernienue
IIPU3HAKOB IIPU HEIIOJHOM JIOMUHUPOBAHUH.

JurubpunaHoe ckpemuBanue. TpeTuit 3akoH MeEHIENss — 3aKOH HE3aBHUCHMOIO HAacCJieZOBaHUS
npu3HaKkoB. LluTomornueckie 0OCHOBBI TUTHOPUITHOTO CKPEIINBAHHS.

CueruieHHOe HacienoBanue npusHakoB. Pabotel T. Moprana. CriemieHHOE HacjeI0BaHHE T'CHOB,
HapylLIEHUE CLEIUICHUs MEKy reHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

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

l'enotun kak wenocTHas cuctema. Ilneilorpomuss — MHOXKECTBEHHOE JACHCTBHE TIeHa.
MHOXeCTBEHHBIM amienu3M. B3anMoaeicTBUe HeaUleNbHBIX TI'€HOB. KOMIIEMEHTapHOCTh. DMOHCTA3.
[Honumepusi.

I'eHeTHYeCKMiA KOHTPOJIh PA3BUTHS PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TaKkKe (U3NOIOTHIECKIX
MPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (YyHKIWA. [eHeTndeckue MeXaHu3Mbl CHMOMOTeHe3a,
MEXaHU3MBI B3aMMOJEUCTBUS «XO3SWH — TMApa3uT» U «XO35IUH — MUKPOOMOM». | eHeTHuecKne acteKThl
KOHTPOJIA U N3MEHEHHS HACIIEJICTBEHHON HH()OPMAIINU B TIOKOJICHUSAX KIIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmumsr u cxembl: «llepBelii W BTOpoil 3akoHB MeHpens», «Tperuii 3akoH MeHnens»,
«Ananuzupyromiee ckpemuBanue», «HemomHoe agomuHHpoBaHUE», «CIEIUIEHHOE HAacleAOBaHUE
npu3HaKoB y nposzodpuney, «['‘enermka monay, «Kapmortum denoBeka», «KapwoTum mpo3o¢uib,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienu3my, «B3auMoaeicTBUE TEHOBY.

OGopynoBaHue: MoOJeNb JUIS JEMOHCTPAllid 3aKOHOB €AHMHOOOpas3usi THOPHIOB TIEPBOTO
MOKOJICHUs] W pAacIlIeIUICHUS MPU3HAKOB, MOJAENb Il JEMOHCTpAlMM 3aKOHA HE3aBUCUMOIO
HAcJEJOBaHUS MPU3HAKOB, MOJENb Ui JIEMOHCTPALMM CLEIUIEHHOTO HACleOBaHUS IPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoItipenapar: «Jpo3odumnay.

IIpakTuyeckasi padora «lI3yueHue pe3yabTaTOB MOHOTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBD).

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

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmogeiicTBre TeHOTUIIA U cpeabl pu GhopMupoBaHUU (eHOTHNA. M3MEHUYNBOCTh TIPU3HAKOB.
KadecTBeHHBIE W  KONMYECTBEHHBIE TIPU3HAKWA. BHUIB HW3MEHYMBOCTH: HEHACJICICTBCHHAS W
HacJIeCTBEHHAs.

MonupukanroHHas HW3MEHYHMBOCTh. Poib  cpemsl B GopMmupoBaHMHM MOAM(DHUKAIIMOHHON
m3MeHYnBOoCTH. Hopma peakmum mnpusHaka. Bapuwannonsselii psng w  BapuanuoHHas KpuBas (B.
Horanncen). CBoiicTBa MOAU(DUKALIMOHHONH H3MEHUHNBOCTH.

T'enornnnueckass  W3MEeHYMBOCTH. CBOMCTBA  I€HOTUIMYECKOH  M3MEHYMBOCTH.  BHIBI
TEHOTHITMYECKON W3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIIHOHHASI.
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KoMOunatvBHasT W3MEHYMBOCTh. Mei03 H TMOJIOBOM Mpomecc — OCHOBAa KOMOWHATHUBHOU
W3MEHYMBOCTH. PoJbhb KOMOMHATHBHON W3MEHUMBOCTH B CO3JaHUM TEHETUYECKOTO pPa3HOOOpasus B
npeaenax OJJHOTO BUAA.

MyTanuonHasi ©3MEHYUBOCTh. Buabl MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHBIE
Y MHAYUUMPOBAHHBIE MYTalld. SIIEpHBIE M LUTOIUIa3MaTHUeckue MyTanuu. CoMaTHuecKue U TOJOBBIC
MyTanui. [IpyUuvMHBI BO3HUKHOBEHHUS MyTanuid. MyTareHol M WX BJIUSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHUX pPATOB B HACIEIACTBEHHOM
u3menurnBoctd (H.W. Basuiior). BHesiepHas ”3MEHUYMBOCTh U HACJICACTBECHHOCTb.

Onueenemuxa u INUSCHOMUKA, pONb  INUSEHEMUYECKUX (Pakmopoe & HAcCNedo8anHuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdeMoHcTpanuu

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

Tabmuret  w cxeMbl: «Buasl  u3MeHunBocTHY, «MoauduKaMoHHas H3MEHYUBOCTBY,
«KoMOuHaTHBHAasE W3MEHYMBOCTBY, «Meto3», «OmiogoTBopenue», «leHeTnueckue 3a00JieBaHUs
yeoBeKay, « Buabl MyTauuii».

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

JlaGopaTopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(MUKAIMOHHON H3MEHUHWBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U BApUALMOHHON KPHUBO».

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

Tema 14. I'eHeTuKa yesi0BeKa

Kapuotun udenoBexka. MexayHapolHas Nporpamma HCCIEIOBaHHS I€HOMa 4ejoBeka. MeTonbl
W3YYeHUs] TEHETHKH YeJIOBEeKa: T'€HEATOTHMYeCKUH, ONM3HEIOBHIN, ITUTOTCHETUIECKHUN, MOMYISIIIMOHHO-
CTATUCTUYECKUH, MONEKYJSIPHO-TeHeTHUeCKUuil. COBPEMEHHOE ONpPENEICHUE MEHOTUIIA: TTOJHOT€HOMHOE
CEKBEHUPOBAHME, TECHOTUNHpPOBaHME, B TOM uuciae ¢ nomowbto [I[P-ananuza. HacneacTBeHHbIe
3a0oyieBaHnsl 4YeroBeKa. | eHHbIE M XPOMOCOMHBIE OOJIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEAPACIIONIOKEHHOCTIO. 3HAYEHUE MEOUIUHCKOM TE€HETHMKM B MPEJOTBPAlICHUH U JICUCHUHU
TeHeTHYeCKUX 3a00JIeBaHUI YenmoBeka. MequKo-rTeHeTHIeCKoe 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 3arpsi3HEHHUI0 OKpY’Kawolled cpenbl. ['eHeTHueckas MpeapacronoXEHHOCTh 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. Cesneknusi OpraHu3MoB

HomecTukanus u cenekuus. 3apokaeHue celekuuu u gomectukanuu. Yyenue H. 1. BaBuiosa o
IleHTpax MPOMCXOXKACHUS U MHOIO00pa3us KyJIbTYPHBIX pacTeHui. Poib cenekiuu B CO3AaHUN COPTOB
pacTeHu# U mopoy KUBOTHBIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTHYECKHIX PSAIOB B HACIEACTBEHHOM
m3MmeHunBocty H. M. BaBuioBa, ero 3HadeHHE TS CEEKITMOHHON paOOTEHI.

Mertomap! CeNeKITMOHHONW PaboThl. MICKYCCTBEHHBIN OTOOP: MAaCCOBBIA U WHANBUAYATHHBIA. DTaITbl
KOMOWHAITMOHHOW ceneknuu. VIcIbITaHue MTPOW3BOIUTENECH 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 HMCTOYHUK MYTallMid y KYJIbTYpHBIX (hOpM OpraHu3MoB. MCIoIb30BaHHE TEHOMHOTO
pedaKTUpOBaHUS W METONOB pekoMmOuWHaHTHRIX JIHK nmns momydeHus HMCXOZHOTO MartepHaia IS
CEJICKITUH.

[okyMeHT co3aaH B aneKkTpoHHow chopme. Ne 6uonorus 10-11 kn yrny6n ot 06.02.2024. NcnonnuTtens: MaHcypos P.M. B SINNEKTPOHHbIA
CrpaHunua 13 u3 42. CTpanuua cosaara: 06.02.2024 16:30 =¥ TATAPCTAH



[onyyenne mommruionnos. BHyTpuBraoBas ruOpuanzanusi. BIM3kopoacTBEeHHOE CKpeLIMBaHUE,
win wHOpuauHr. HepoicTBeHHOE CKpeliyMBaHWe, WIM ayTOpUAMHT. ['eTepo3nc W €ero NpUYMHBL
Hcnonb3oBanue reteposuca B cenekuuu. OtganéHHas ruOpuamsanus. [Ipeomonenue Oecrumomus
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3e1éHas pesoatoyusy.

CoxpaHeHre U H3YYEHHE NeHETHUYECKUX PECYpCOB KYJIbTYPHBIX PAacCTEHHM M MX JUKUX POAHUEH
JUISL CO3JIaHHsI HOBBIX COPTOB W THOPHIIOB CENbCKOXO3SIMCTBEHHBIX KYJBbTYp. M3yuenue, coxpanenue u
YIpasieHue 2eHemU4ecKUMY pPecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICTIOEbIX JICUGOMHBIX 6 Yesix
VAVUUEHUs CYWeCmEYIOWUX U CO30aHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUcle ¢ 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 TPOUCXOKIACHUS U MHOT00OPa3Hs KyJIbTYPHBIX PacTCHUN», «3aKOH
TOMOJIOTUYECKHX PSJIOB B HAclIeACTBEHHOM M3MEHYMBOCTH», «MeTronapl cenekuuu», «OTraanéHHas
rudpuan3anusy, «MyTtareHes».

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

JlabopaTtopHas padora «/I3yueHrne METOIOB CEICKIIUU PACTCHUID.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IOkckypeuss «OCHOBHbIE METOABI M JIOCTHMIKEHMS CEeJEeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHILHUIO, IVIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YUaCTOK, B TEIUIMYHOE XO35HCTBO,
B JIa0OPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo0JIOTHsI 1 CHHTETHYECKasi OnoJsiorusi

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOIMH, — KIETOYHbIE UM TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTraHM3MbI, MX XapaKTEepUCTHKA. TpaguuuoHHas OHOTEXHOJIOTWs: XJeOOIeUeHHE, IMOTyYeHUE
KHCJIOMOJIOUHBIX MPOIYKTOB, BUHOJIEIIHE. MuxkpoOuonorudeckuit CHHTE3. OOBeKTHI

MHUKPOOHOJIOrMYECKUX TeXHOJOrui. [Ipon3BoacTBO Oenka, aMUHOKHCIOT ¥ BATAMHHOB.

CoznaHne TEXHOJIOTHH M HMHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHHMS U KOHCTPYHMPOBAHUS
TEHOMOB C LEJNBI0 IMOJMy4EHUs OPraHU3MOB M MX KOMIIOHEHTOB, COAEP)KAIIUX HE BCTpEUaronvecs B
npupoae OMOCHHTETUYECKHUE ITyTH.

Knerounas nmxenepusi. MeToabl KylIbTyphl KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX. KproOaHKH.
Comaruueckasi ruOpuaM3aLusl U COMAaTHUECKUil aMOpuorenes. Vcnonb3oBaHue TaluIONUIOB B CEJIEKLUU
pactenuil. [lonyuenue MOHOKAIOHANLHBIX anmumen. Mcnoab308anue MOHOKIOHANLHBIX U NOTUKIOHATLHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOIOTBOpEHHE. PEeKOHCTpYKIUS AHIEKIETOK M KIOHUPOBAHHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALMHU SAEP KIETOK. TexHonocuu 0300poeienus, KyIbMUueUpOoGaHus u
MUKPOKTIOHANLHO20 PAZMHONACEHUS] CeNbCKOXO3AUCMBEHHBIX KYIbIMYP.

XpoMOCOMHasi W TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TIeéHa M KOHCTPYHPOBAaHHE
pexomOuHanTHeix JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWOKEHUSI W MEPCIEKTUBBI
XPOMOCOMHOH M T€HHOH MH)XEHEPUH. DKOJIOTHYECKUE U 3TUUECKUE ITPOOIeMbl FTeHHOW HHKEHEPHH.

Menununackue OuoTexHojoruu. IloctreHomHas 1udposas wmeauiuHa. [1LP-muarHocTuka.
MeTa0oIOMHBIN aHAJIN3, TEHOICHTPUISCKH aHAJIM3 MPOTEOMa YeJIOBEKA IS OIEHKH COCTOSHHUS €Tro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamusi paka. 3D-OmowmkeHepus s
pa3paboTku (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHI, CO3JaHUS KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTAa U ckadoIIMHTa JUIsl pelieHus 3ajaad
MEePCOHAIM3UPOBAHHON MEUIIUHBI.

Coznmanne BEKTOPHBIX BakIWH C LEJIbI0  oOOecredeHns KOMOWHHPOBAHHOW 3allUTHl  OT
Bo30ynuteneit OPBU, ycraHoBieHHe MOJIEKYISPHBIX MeXaHH3MOB (yHKIMoHupoanusi PHK-
COJIEpKAIMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC 3200JIeBaHUS YeIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu
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Tabmuuer 1 cxembl: «lcmonp30BaHre MUKPOOPTaHU3MOB B IPOMBIIUIEHHOM MPOU3BOJCTBEY,
«Knetounas nmxenepus», «['eHHast ”HXEHEPHUS».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB ONOTEXHOIOTHI.

IIpakTHyeckast padora «lloxydeHrne MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «buorexHonmoruss — BaKHEHIIAsh MPOM3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).
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11 KJIACC

Tema 1. 3apo:kaeHne u pa3BuTHE 3BOJIONMOHHBIX NPeACTABJIEHUI B OH0JI0rHN

OpomroronHas teopus Y. [lapsuna. Ilpeamnochiniku BO3HMKHOBEHHUs AapBuHU3MA. JKH3HB U
Hay4Has JesrenbHocTs Y. /lapBuHa.

JBwkyniie cwisl 3Boironuu BuAoB mo Y. JlapBuHy (BBICOKas MHTCHCHBHOCTH Pa3MHOXKEHHS
OpraHu3MOB, HacJeACTBEHHass H3MEHYMBOCTb, OoOprOa 3a CyIIECTBOBAaHHME, €CTECTBEHHBIH WU
MCKYCCTBEHHBIH OTOOD).

Odopmnenne cuarerndeckoil teopun sBomonuu (CTD). HeiitpanbHas Teopusi 3BOJIIOLUH.
CoBpeMeHHasi 3BONIONMOHHAs Ouojorus. 3HaueHHE »HBOJIOINMOHHOM Teopud B (HOPMHUPOBAHUH
€CTECTBEHHO-HAayYHOW KapTUHBI MHpa.

JdeMoHcTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. apsuH, C.
C. YerBepuxos, 1. U. HImansraysen, [x. Xonnetin, . K. benses.

Tabmuuer u cxembl: «Cucrema xuBoi npuponsl (o K. JIuanew)», «JlecTHUIa XKUBBIX CyIIECTB
(o Jlamapky)», «Mexanu3m (popMHPOBaHUsI MPUCIIOCOOICHUH Y pacTeHUH U )KMBOTHBIX (10 Jlamapky)»,
«Kapra-cxema mapumipyra myremectsus Y. Hapsuna», «Haxoaxu Y. [apsuna», «®opmbl 00opnrObI 3a
cymectBoBanue», «llopoabl romybOein», «MHoroo0pasue KyiabTypHBIX (opM KamycTe», «llopomsl
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BUAOB (o Y. JlapBuHy)», «CxeMa cCOOTHOIICHUS
JBYKYIIMX CHJI 3BOJIOIUI», « OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUHN IBOTIOLIUID.

Tema 2. MUKPO3BOIIOLMA U eé pe3y/ibTaThl

Ilomynanns Kak oyeMeHTapHas eAuHANA OHBomonuu. CoBpeMEHHBIE METOIBl  OLEHKHU
TeHETHYECKOTO pa3HOOOpa3usi M CTPYKTyphl NOmyssuuil. lM3meHeHue reHo(OHIA MOMYJSIHMU Kak
AJIEMEHTApHOE JBOIIIONIMOHHOE SIBIICHUE. 3aKOH TeHeTHIeckoro paBHoBecus /. Xapmau, B. BaitaOepra.

OnemeHTapHble  (akTOpel  (ABWXKYyIIME  CHJIBI)  3BOJMIOLNMHM. MyTalMOHHBIA  IpoLecc.
KomOunatuBHast n3MeHUMBOCTh. [lpeiid reHOB — ciydaiiHble HEHAIpaBICHHbIE HM3MEHEHHS YacTOT
aiened B momymsuusix. ekt ocHoBarens. Ipgexm Oymuiiouno2o eopaviuika. CHudicenue
2eHemu4ecKo20 pazHoobpasus: npudunsl u creocmeus. Ilpossenenue s¢pgpexma Opetigha 2enos 6 b6orvuIUX
u manbix nonyaayusx. Murpauuu. Mzonmsumsa mnomynsuuii: reorpaduueckas (IpOCTpaHCTBEHHas),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIH 0TOOp — Hampapisitomuid (akTop 3Boimouur. POpMBI €CTECTBEHHOro oTdopa:
JBIOKYIIVIA, CTaOWIM3UPYIOIMNHN, pa3peiBatonuil (nu3pyntuBHeii). [lomoBoit or6op. Bo3HukHOBEHUE U
9BOJIIOLIUS COLMAIBHOTO MOBEACHHS KUBOTHBIX.

IIpucnocoGIeHHOCTh  OPraHM3MOB ~ Kak  pe3yibTaT  MHKPO3BOJIOLMH. Bo3HHMKHOBeHHE
NPUCHOCOONIEHUH Yy OpraHu3smMoB. Apomopdo3sl u uauoazanTauud. llpumeps! npucnocoOyeHud y
OpraHHU3MOB: MopdoJIornIecKue, ¢uznonoruyecKue, OMOXUMHYECKHE, MTOBEICHYECKHE.
OTHOCHUTENBHOCTh MIPUCIIOCOOTEHHOCTH OPTaHU3MOB.

Bug, ero xpurepuu u cTpykTypa. BunoobpasoBanue kak pe3yabTaT MUKPOIBOJIIONMHU. M30m1smus —
KIoueBoi  Qakrop BupooOpazoBanusa. Ilytm u cmocoObl BumoOOpa3oBaHUs: aUIONATPUUYECKOE
(reorpaduueckoe),  cumMmaTpuueckoe  (IKOJOTHUYECKOE),  «MTHOBEHHOE»  (TIOJNHUIUIOWTU3AIINS,
rubpuanzanys). JuTeIsHOCT SBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpa3usl.

Posb 3BOMIOIMOHHON OMOJIOTHMHU B pa3pabOTKe HaydHBIX METOAOB COXpaHEHHUS OHOpa3HOOOpa3Hsl.
MUKpPO3BOIIONINS U KOIBOJIOIHS TTAPA3UTOB U HX X03seB. MeXxaHu3Mbl (POPMHUPOBAHUS YCTOWIMBOCTU K
aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

IToptpetsr: C. C. YerBepukos, 3. Maiip.

Tabmuiisl U cxeMbl: «MyTallMOHHAS U3MEHUNBOCTBY, «[lomysannonHas cTpykTypa Buga», «Cxema
MIPOSIBJICHUsI 3aKoHa Xapau—BaiuOepray, «JIBHKyIIHE CHIBI IBOJIOMHMY, «IDKOJOTHUCCKAS H3OJISIIHS
TTOMYJISAIIAN CeBaHCKOU (openm», «I eorpadndueckas H30JAINS THCTBEHHUIIBI CHOMPCKON W TUCTBEHHHUIIBI
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Jaypckoi», «llomynsAMOHHBIE BOJHBI UWCIEHHOCTH XWIIHUKOB M JKepTB», «CxeMa paeWcTBus
€CTEeCTBEHHOT0 0TOOpa», «®PopMmbl OOpbOBI 3a cymiecTBoBaHHE», «HIYCTpHAIBHBIA MeEIaHH3MY,
«Kusble uckomnaemsle», «IIoKpoBUTEIBCTBEHHAs OKpacka *XHBOTHBIX», «llpemympeknaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckne  axantauum»,  «lIpucmocobieHHOCTs  OpraHm3MoB o€
OTHOCUTENBHOCTBY, «Kpurepuu Buaa», «Buabl-nBoiHUKN», «CTPYKTypa BHIAA B mpupoae», «CrnocoOsl
BUooOpazoBanusy, «l'eorpaduyeckoe BumooOpasoBaHHe TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BUI000pa30BaHre BUIOB CHHULY, «llonmumnonnsl pactenunity, «KamycTHo-penedHbIii THOPUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIGKIMH HACEKOMBIX, dydyela MNTUI W 3Beped ¢
nprUMepaMH Pa3IHyHbIX MPUCIIOCOOJICHUH, dydena NTHI U 3Bepel pasHbIX BHJIOB, repOaphy pacTCHUM
ONMU3KKX BUAOB, 00Pa30BaBIINXCS PA3TMUYHBIMHU CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBIcHHE H3MEHYMBOCTH Y OCOOEH OTHOTO BHIIAY.

JlaGopaTtopnasi  padora  «lIpucmocobnenuss ~ OpraHM3MOB M UX  OTHOCUTENbHAs
LIeJIECO00PA3HOCTHY.

JlaGopaTopHasi padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJionusi U eé pe3yJbTaThl

MeToasl u3ydeHUs MakpolsBojifouuu. [lameoHTomorudeckre METOAbl W3YYEHHs 3BOJIOLUH.
[Tepexonnbie GOpPMBI U PUIOTCHETHUECKHIE PSJIBI OPTaHU3MOB.

Bbuoreorpadguueckre MeToabl u3ydeHus sBontonun. CpaBHeHue (Giopbl U (QayHbl MaTEepUKOB M
ocTpoBoB. buoreorpaduueckue oomacti 3emiid. BUABI-OHICMUKY U PEITUKTHI.

OMOpHOJIOTHYECKHE W CPaBHHUTEILHO-MOP(OIOTHYECKHE METOABI W3YyYEHHsS  IBOJIOLUH.
I'eHeTnyeckne MeEXaHU3MBl JBOJIOLMM OHTOTCHE3a U IOSIBJICHHSA SBOJIOLMOHHBIX HOBIIECTB.
'oMonornyHple W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MbL. MoOJEKyIsIpHO-
TreHEeTHYECKUe, OMOXMMUYECKHE U MaTeMaTHIeCKUEe METObI U3YUEHHUS 3BOMIOLUHU. | OMOIOTHYHBIE T'€HBL.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOr€HETHYECKUX JEPEBLEB.

XPpOMOCOMHBIE MYTaLlUU U 3BOJIIOLIUSI TCHOMOB.

OO0mue 3akoHOMEpHOCTH (IpaBwia) 3BoMOLMH. [lpunyun cmenwvi @dynkyuii. HeoOpatumocTsb
3BOJIIOLMU. AJanTUBHASA paguanusi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpanuu

IToptpetsr: K. M. bap, A. O. Kosanesckuii, @. Mrosiep, 3. 'exkens.

TaOnuue! u cxembl: «DuoreHeTHIECKU Pz JIOMIAIN», «APXEONTEPUKCEY, «3BEPO3YyOble ALIEPh»,
«Crerouedans», «Puanoputs», «CeMeHHbIE MNANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«peiidp xonTHHEHTOB», «PenukTel», «HauanpHbple cTaguyu 3MOPHMOHAIBHOTO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «]'OMOJIOTMYHBIE W AHAJIOTHYHBIE OPraHbl», «PyIUMEHTB», «ATaBU3MBI), «XPOMOCOMHBIE
HaOOphl YeJoBeKa M ILIMMIIaH3e», «lJ1aBHBIE HampaBlIeHHS 3BOJIONMNY, «OOLIHe 3aKOHOMEPHOCTH
SBOJIIOLIMN.

OObopynoBaHue: KOJJIEKLHUH, repOapuy, MYJSDKHM HCKOMAEMbIX OCTATKOB OPraHU3MOB, MYJISKH
TOMOJIOTMYHBIX, aHATIOTHYHBIX, PYAUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxokaeHne H pa3BUTHE *KU3HU HA 3emJie

Hayunble rumore3sl IpouCcXoXKIeHUS KU3HU Ha 3emie. AOHoreHe3 u maHcnepmus. JloHaydnble
MIPEJICTABICHUS O 3apPOXKJIEHUH KU3HU (KpearroHu3M). I niore3a moCTOSIHHOTO caM03apOoXKIeHUS KU3HU
n e€ omposepxkenue onbitamMu @. Pemm, JI. Crnammanmanwm, JI. Ilacrepa. [lpomcxoxkimeHue >XW3HU U
acTpOOHOJIOTHSL.

OcHOBHBIE J3Talbl HEOpraHWuYeckoil osBoiroruu. [lmamerapHas (reojormyeckas) 3BOJIONKS.
Xumuueckasi 3BONIONU. AOUOTEHHBIN CHHTE3 OPraHUYEcKUX BellecTB u3 Heopranumdeckux. Ombir C.
Munepa u I'. FOpu. O6pa3oBanue nonuMepos u3 MmonoMepoB. KoarepsatHas runoreza A. M. Omnapuna,
TUmoTe3a nepBudIHOTO OynpoHa JIk. Xonaeitna, renerndeckas runoresza I'. Mémnepa. Puboszumer (T. Yek)
u runoresza «vupa PHK» V. I'nnGepra. @opMupoBanue MeMOpaH M BOSHUKHOBEHHE MMPOTOKIETKH.

Hctopus 3emnu u metoas! e€ n3yueHus. Mckomaemple oprannyeckiue ocTaTkd. ['eoXpoHOIoTHs U
e€ meronpl. OTHOCUTENBHAS U aOCONIOTHASI TEOXPOHOJIOTHS. ['€0XpoHOIOrHYecKas IIKajla: 0HBI, 3PBI,
HEPUOJBI, STOXH.
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HauansHbie 3Tansl opraHndeckoit spoitonuu. [losiBieHre v 3BOMIOIUS TEPBBIX KICTOK. DBOJIIOIHS
MeTtabonn3ma. Bo3HUKHOBEHUE TEPBEIX dKocucTeM. COBPEMEHHBIE MUKPOOHBIC OMOTUIEHKH KaK aHaJior
nepBbIX Ha 3emiie cooOiecTB. CTpoMaTonuTel. [IpokaprOTH U 3yKapHOTHL.

[Ipoucxoxnenue 3ykapuoT (cuMOMOreHe3). DBOJIOIMOHHOEC TMPOMCXOXKICHUE BHUPYCOB.
[IpoucxoxkieHrne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYIIN MHOTOKJIETOUHBIX
OpTaHU3MOB.

OCHOBHBIC 3Tambl 3BOJIOIUHU BHICIINX pacTeHUi. OcHOBHBIE apoMopdo3bl pacteHuil. Bwixon
pactenuit Ha cymry. [losiBIeHHEe CHOPOBBIX pacTeHUU W 3aBoeBaHHE UMM cyId. CeMEHHBIE pacTeHHUS.
[IpoucxoxieHre BETKOBBIX PACTCHUM.

OCHOBHBIC 3Tallbl 3BOJIIONMU XUBOTHOTO Mupa. OCHOBHBIC apoMOp(]O3bl KUBOTHBIX. BeHackas
(dayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX TUTIOB. [IepBbIie XOp10BbIE )KUBOTHBIC. JKHU3HD B
BOJIC. OBOJIONMSA TO3BOHOUHBIX. [Ipoucxoxaenue ampuOuii wu pentwiuit. [IpoucxoxaeHue
MJICKOTIMTAIOMMX M TThll. llpuHiun kimodeBoro apomopdosa. OcBocHHE OCCIIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTne xu3HM Ha 3eMjie MO 3paM U IIEpHOJaM: apXeil, MPOTEpO30H, Maneo30il, Me3030MH,
kaifHO30#. OOIIas XapakTepUCTHKa KIMMaTa W TeOJOTHYeCKHX mporeccoB. [losBieHne W pacuBeT
XapaKTEePHBIX OPraHU3MOB. YTIICO0pa30BaHKE: €ro YCIOBUS U BIMSHUE HA Fa30BBIH COCTaB aTMOCQEPHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTUYECKUE KPUZUCHI TPOIUIOTO. [IpUduHbl U CIEACTBUS MAacCOBBIX
BeiMUpaHuii. COBpEeMEHHBIH SKOJIOTHUECKHH KpU3UC, ero ocobeHHoctu. llpobnema coxpaHeHUs
OoropazHooOpasust Ha 3emile.

CoBpeMeHHasi CHCTeMa OpTraHu4eckoro wmwupa. llpuHIUmBI Ki1accuUKamuu OpPraHu3MOB.
OCHOBHBIE CHCTEMATHYECKUE TPYIITHI OPTAaHU3MOB.

JdeMoHcTpanuu

Ioptpetrel: @. Pemau, JI. Cnamnanuanu, JI. Ilactep, M. M. MeunukoB, A. U. Onapun, [Ix.
Xonpeitn, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita . Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIo
caMo3apoKIeHus Ku3HN», «CxeMa onbita C. Musuiepa, I'. FOpuy», «91anbl HeOpraHM4eCKO 3BOTIOLUNY,
«"eoxpoHonorudeckas mkana», «HadanpHble dTarbl OpraHUYECKON IBOIIOIUNY, «CxeMa o0pa3oBaHUs
JYKApUOT MyTEM cuUMOHOTeHe3a», «CHucTeMa XUBOW TpUposl», «CTpoeHue BHpyca», «ApoMopdo3bl
pactenuit», «Puanodure», «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCII», «MXW»,
«Tammopotankm», «l'onmocemeHHble pacTeHHs», «OpraHbl IBETKOBBIX pacTeHHiD», «Cxema pa3BUTHS
JKUBOTHOTO MHUPa», «ApoMopdosbl kuBOTHBIX», «lIpocreiimmey, «Kumeunononoctaeie», «llmockue
uepBm», «YUnenwmcroHorue»,  «PeIOb,  «3emMHOBOmHBIE»,  «lIpecmbikarommecs»,  «lITHIB,
«Munekonuraromuey», «Pa3Butue Ku3HU B apXeHCKoH 3pe», «Pa3BuTHE XKU3HU B IMPOTEPO3OKUCKOU 3pey,
«Pa3BuTHE XU3HU B MaJCO30MUCKON 3pey», «Pa3BUTHE KM3HU B ME3030MCKOU 3pe», «Pa3BuTHE KU3HU B
KaifHO30MCKOH 3pey, «CoBpeMEeHHAas CUCTEMA OPTaHHYECKOTO MUPAY.

OGopynoBanue: TepOapuy pacTeHWH pPa3IMYHBIX OTNENOB, KOJUICKIIMH HACEKOMBIX, BIIAYKHBIE
npenaparbl KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKHUX, CKEJIEThl MO3BOHOYHBIX
JKUBOTHBIX, 4Yydella NTUL M 3BepeH, KOJJICKIUA OKAMEHEIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJISKHU
OpTraHUYECKUX OCTATKOB OPTraHU3MOB.

BuprtyaabHas jadopatopHas padora «MojenupoBanue onsIToB Mumtepa—tOpu mo u3ydeHuro
a0MOTeHHOTO CHHTE3a OPraHUYeCKUX COSAMHEHUH B MIEPBUYHOM aTMocdepey.

JladopaTopHas padora «/I3ydeHne U ONMMCaHNE HCKOITAEMBIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3yueHre 0COOEHHOCTEH CTPOSHHS PACTEHNUN Pa3HBIX OTIEIOBY.

IIpakTuyeckas padora «lI3yueHre 0cCOOEHHOCTEH CTPOEHHS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IlpoucxoxaeHne 4ejJ0BeKa — AaHTPONOreHe3

Paznensl u 3a1a4m aHTPOTIONOTHH. MeTOABI aHTPOITOJIOTHH.

CraHoBNIeHHWE TPEACTABICHWA O TIPOMCXOXKICHUM dYeIOBEKa. Pemurmo3Hple  BO33pEHUS.
CoBpeMeHHBIE HAyYHBIE TCOPHH.
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CX0ICTBO YeNnoBeKa ¢ XUBOTHBIMM. CHCTEMaTHUECKOE TMOJOXKEeHHE denoBeka. CBHUIETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEILHO-MOpP(QoIOorndeckue, sMOpHoIornIecKue, Gru3noaoro-
Onoxummuueckue, mopefeHdeckne. OTIMYUS 4YEIOBEKa OT KMBOTHBIX. lIpAMOXOXKICHHE W KOMILIEKC
CBSA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPON CUTHAJIBHOM CUCTEMBI.

HBwkymie cunbl ((hakTopbl) aHTpONOreHe3a: OuoJjormyeckue, couuaibHble. COOTHOIICHHE
OHMOJIOTMYECKUX U COLMANBHBIX (DAaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJWU aHTpoIloreHe3a. PaHHME 4YenoBeKOOOpa3Hble 00€3bsiHBl (MPOKOHCYIIBI) H
paHHUE TOHTHIBI — O0IIKE MPEIKH YeJIOBEKOOOpa3HbIX 00€3bsH U JIIOJCH. ABCTPAIONUTEKH — ABYHOTHE
npenku nrofeil. YenoBek yMenblil, IepBble U3TOTOBICHUS OPYAUM Tpyha. UenoBek NMPSMOXOASINUNA U
NepBbId  BBIXOA JoAei 3a mpenensl Adpukd. YemoBek reinensOeprckuii — oOmmid  Ipemox
HEaH/JEePTAJILCKOTO YEJIOBEKa M 4YelloBeKa pa3yMHoro. YeraoBeK HEaHIEPTaNbCKUM Kak BUJ JOJEH
XOJIOMHOTO KiauMaTa. YenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JEHUCOBCKMHM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaeiamMu Adpuxu. [laneoreneTrka u najseoreHOMHKa.

OBONIOLIUS  COBpEMEHHOTO 4enoBeka. EcTecTBeHHBIH OTOOp B MOMYNALUSAX —YeNIOBEKa.
MyTannroHHbIH mporiecc U noauMopdusM. [lonyssimroHHbIe BOJIHBIL, Apeiid TeHOB, MUTpaus U «3PHEKT
OCHOBATEJI» B MOMYJISMIX COBPEMEHHOI'O Y€JI0BEKa.

Uenoseueckue pacel. [lonstue o pace. bonbime packl: eBporeougHas (eBpa3uiickasi), aBCTpaio-
HEeTrpouiHas (PKBaTOpHAIbHAs), MOHIOJIOMIHAS (a3MaTCKO-aMepuKaHCKas). BpeMs um myTu pacceneHus
yenoBeka Mo IulaHeTe. EauHCTBO denmoBeueckux pac. HaydHass HECOCTOSATENBHOCTh pacu3Ma.
[IpucnocoOIeHHOCTh YeNIOBeKa K Pa3sHBIM YCJIOBUSAM OKpYKawolled cpeipl. BiusHue reorpadudeckoit
cpensl U apeiida reHoB Ha MOPQOIOTHIO ¥ (DH3HOIOTHIO YEIIOBEKA.

MexnuciuIunHapHbIE METOABI B (U3ndYecKor (OMOIIOTHYEeCKOH) aHTPOITOIOTHH. DBOMOIMOHHAS
AQHTPOIIOJNIOTHST M MaJCOAHTPOIOJIOIHA YEJIOBEUSCKUX MOMyasuuid. buoconuanbHble HccIea0BaHUS
IpUpoAbl YenoBeka. MccnenoBanue KO3BOIOLMNHI OMOIOTHYECKOTO M COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

TaOnuue! 1 cxembl: «MeToabl aHTPONONOTUNY, «I 0JI0OBHOI MO3T uesioBeka», «HenoBekooOpas3HbIe
00e3bsiHB, «CKeJIeT YelloBeKa M CKeJeT IIMMIaH3e», «PyITuMeHTH U aTaBH3MbL», «/[BroKyliue Cuilbl
AHTPOIIOTeHE3a», «DBOJIIOIIMOHHOE IPEBO YEIOBEKa», « ABCTPAJIONUTEK», «HeoBek ymenslit», «HenoBek
npsAMoxosaIuiiy, «/leancockuil yenosex» «Heannepraneiupy, «KpomanboHub», «IIpenkn denoBekay,
«DTanbl 3BOJIIOLIMH YeNoBeKay, «Packl yeroBekay.

OObopynoBanue: MyJISDKM OKaMEHEJIOCTeH, IpeIMeTOB MaTepHalbHOH KYJIbTYphl MPEIKOB
yenoBeka, penponykiuu (Qpororpadun) KapTHH ¢ MHQPOJOTHYESCKUMH U OUONEHCKUMH CIOXKETaMU
NPOMCXOXKJICHHUS YeJoBeKa, (GoTorpaduu HAXOMOK HMCKOMAEMbIX OCTaTKOB UEJIOBEKA, CKEJIET 4YeJIOBEKa,
MOJIeJIb Yepena 4eloBeKa M yepena IIMMIIaH3€, MOJIENIb KHCTH YeJIOBEKa M KUCTH IIUMIIaH3€, MOJEIH
TOpca MPEIKOB YEJIOBEKa.

JlaGopaTopHas pabora «/3yueHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBeKa, CBS3aHHBIX C
MPSIMOXO0XKICHUEM.

IIpakTHyeckast padora «/I3yueHne S5KOJIOTHUECKUX aAaNTallUi YETOBEKay.

Tema 6. DxoJjiorussi — Hayka 0 B3aMMOOTHOLIEHHMSIX OPTraHU3MOB M HaJAOPTraHM3MEHHBIX
CHCTEM C OKpYKalollei cpeaoi

3apoxIeHre U pa3BUTHE IKOJIOTHH B Tpyaax A. I'ymbomeara, K. @. Pynwse, H. A. Cesepriona, O.
I'exkensi, A. Tencnu, B. H. CykauéBa. Pasmenst m 3amaum skomoruu. CBSI3p JKOJOTHH C APYTUMH
HayKaMH.

Metonel skonoruu. [loneBbie HaOrONEHHS. ODKCIEPUMEHTHI B OJKOJIOTHHU: TPHPOJHBIE U
naboparopHbie. MojenupoBaHHEe B OSKOJOTHH. MOHHUTOPDHHT OKPYXAIOIIEH Cpeabl: JIOKaIbHBIN,
PErHOHANILHBIN U TJ100aJIbHBIH.

3HaueHNe HKOJOTUYECKUX 3HAHWU MJIS YellOBeKa. DKOJOTMYeCKOe MHPOBO33PEHHE KaK OCHOBA
cBsizel dyenoBedecTBa C Mpupoaod. DopMHpOBaHME BSKOJOTMUYECKOH KYJIbTYPhl W 3KOJOTMYECKOU
IrpaMOTHOCTH HaceJIeHuUs.
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JleMoHCTpanuu

optpetsr: A. 'ymbonbar, K. @. Pynbe, H. A. Ceeprios, O. ['ekkensb, A. Tencnu, B. H. Cykaués.

Tabmuuper u cxembl: «Pazmensl skomorum», «MeToapl 3SKonorum», «CxemMa MOHHUTOPHHIA
OKpYKaIOLLIEW Cpelib».

JlabopaTopHas padora «/3yueHue METOI0B 3KOJIOTHUECKHUX HCCIIETOBaHUI».

Tema 7. Oprannsmsl u cpefa o0UTaAHUSA

Okonornveckue (aKTOpsl W 3aKOHOMEPHOCTHM WX JedcTBhs. Knaccuukanus 3KOIOTMYecKuX
¢dakTopoB: abuoTMyeckue, OHOTHYECKHE, aHTpomoreHHsle. OOIMEe 3aKOHOMEPHOCTH ACHUCTBHSA
skonoruueckux Qakropos. IlpaBumo wmuammyma (K. Ilmnpenrens, FO. JIubux). TomepaHTHOCTS.
OBpHOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnotnyeckue ¢aktopel. CBeT Kak 3Konoruueckuit Qakrop. JleiicTBue pasHBIX YYacTKOB
COJIHEYHOTO CIIEKTpa Ha OPraHU3MBbl. DKOJIOTMYECKUE TPYINBl PACTEHUNA M KUBOTHBIX MO OTHOLIEHUIO K
cBeTy. CurnanpHas poiib cBeTa. POTONEPHOIU3M.

Temmepatypa kak odKojormdeckuid akrop. J[eiicTBue TemrepaTypsl Ha  OpraHH3MBI.
IoiikmoTepMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE U CTEHOTEPMHbIE OPTraHU3MBI.

BrnaxxHocTh Kak skosorudeckuii ¢aktop. [IpucrnocobieHuss pacTeHU K MOIICPKAHUIO BOJIHOTO
Oananca. Kimaccudukanus pacTeHni o0 OTHOIIEHHIO K Bojie. [IprcnocoOieHust >KUBOTHBIX K U3MEHEHHIO
BOJIHOTO peXHUMa.

Cpensl  oOWTaHWsT OPraHU3MOB: BOJHAS, HA3eMHO-BO3AYIIHAs, TIOYBEHHAs, TIyOWHHAs
MOJTI0YBEHHAsI, BHyTpHOpraHu3MeHHas. Ou3nko-xuMuieckue 0cOOEHHOCTH Cpesi OOUTaHUsT OPTaHU3MOB.
[TpucnocoGieHHst OpraHU3MOB K )KU3HU B Pa3HbIX CPEAax.

buonornueckne putMmbl. BHemHne W BHyTpeHHHE pPUTMBI. CyTOYHBIE W TOOWYHBIE PHTMBI.
ITprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIIOBUH JKH3HU.

JKuznenusie popmbl opranusmos. [lorsTue o xu3HeHHO# hopme. KuzHenHble popMBI pacTeHui:
JepeBbs, KYCTapHHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHONETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3p0OHOHThI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnueckue ¢axrtopbl. Buabl OMOTHUYECKMX B3aMMOJEHCTBHUN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumOuo3 u ero ¢opmel. Ilapazutusm, koomepamus, MyTyalau3M, KOMMEHCAIN3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudueckne B3ammonedcTBus (Tommyeckue, Gopudeckue, ¢dadbpuieckue).
3HavyeHne OMOTHYECKUX B3aUMOJECHCTBUM Ul CYLIECTBOBAHUS OPraHU3MOB B cpese oOuTanus. [IpuHuun
KOHKYPEHTHOT'O UCKJIFOUEHHUSI.

JdeMoHcTpanuu

TaOnuue! n cxembl: «DKonoruueckue Gpakropen», «CBETOBOM CHEKTP», « DKOJOTHUECKUE TPYIIIBI
JKUBOTHBIX 110 OTHOLIEHHIO K CBETY», «Te€IIOKPOBHBIE JKHBOTHBIEY, «XOJOJHOKPOBHBIE JKHBOTHBIEY,
«DPU3NOIOTUYECKHE aJaNTalud >KUBOTHBIX», «Cpembl oOMTaHHs Opranu3MoBy», «buomormueckue
putMbl», <«OKu3HeHHble ¢opMbl pacTeHMi», <«JKu3HeHHbIE (OPMBI JKMBOTHBIX», «DKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «JKOCHUCTeMa XBOWHOro ieca», «llemnm mnuTtaHus», «XHIHAYECTBOY,
«Ilapazutuzm», «Konkypenuus», «CumMo1o3y», «KommeHncannzm.

ObopynoBanue: repOapuu pacTeHUH W KUBOTHBIX, HPUCTIOCOOJCHHBIX K BIMSHHUIO Pa3IHYHBIX
9KOJIOTHYECKUX (DaKTOpPOB, TepOapuu CBETONMOOUBBIX, TECHEMIOOWBBIX W TEHEBHIHOCIHMBBIX PACTEHHH,
CBETOJIIOOMBBIE, TEHETIOOWBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIC PACTEHUs, repOapurl M KOJUICKIIUH
TETUIONOONBBIX, 3UMOCTOWKHX, MOpPO30yCTOWYHMBBIX pACTEHHWH, dydenla MTHII M 3Beped, repbapuu
pacTeHuid, OTHOCSIIUXCS K TurpoduTam, kcepoduram, mezodrram, KOMHATHBIE pACTEHHS JAHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax, repOoapuy U KOJUIEKIMH PACTCHUN W KUBOTHBIX,
00aafoNMX YepTaMH TMPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, repOapuu H
KOJUUICKIINW PACTEHUH 1 )KUBOTHBIX PA3INYHBIX )KU3HEHHBIX (JOPM, KOJUIEKITUH KHUBOTHBIX, YYACTBYIOIINX
B PA3NIUYHBIX OMOTUYECKIX B3aUMOIEHCTBHSIX.

JladopaTtopHasi pa6oTa «BrIsIBICHIE PHUCTTOCOOICHU OPTaHU3MOB K BIIFISTHUIO CBETAY.

JladopaTopHas pa6oTa «BrIsiBICHIE TPUCTTOCOOICHI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPBD».

JladopaTopHasi pa6oTa «AHATOMUYECKAE OCOOCHHOCTH PACTECHUI M3 Pa3HBIX MECT OOUTAHUSD).
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Tema 8. Jkos10rusi BUIOB U NOMYJISIIAIA

DOKOJIOTHYECKUE XapakTePUCTUKH momynsuuu. [lomymanus kak Ouomornveckas cucrema. Poisb
HEOJTHOPOJTHOCTU Cpelbl, (PU3MUECKUX OaphbepOB U OCOOCHHOCTEH OMOJIOTHH BHIOB B (DOPMHPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl mNomyisiuidi. OCHOBHBIE MOKa3aTeNM TOMYyJSALUN: YHUCIEHHOCTD,
IUIOTHOCTh, BO3pacTHas M IMOJIOBasl CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMI POCTA, CMEPTHOCTH,
MUTpaIusl.

OKojoruyeckas CTpykTypa nomyasuuu. OLeHKa YUCIEHHOCTH NOMyIAUuy. JJuHaMuKa nonyisuuu
u e€ perymsnus. buotuueckuii moTeHMan nomyaauny. MoaenupoBaHue TMHAMUKHY nonynsuuu. Kpuseie
pocTa 4YHCIeHHOCTH nomynaauuu. KpuBble BBDKMBAaHUA. Perynsius 4YMCIEHHOCTH NOMYJSALUN: pOJb
(GaKTOpoOB, 3aBUCAMIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJOrMYeckwe crparernu Buuos (r- m K-
CTpaTerun).

[Tonsitrie 06 skomoruueckoil HuIe Buaa. MectooOutanue. MHOroMepHast MOAEIb SKOJIOTHIECKON
Humu J[x .M. Xarunacona. Pazmepsl skonorudeckoil Humu. IloreHnnanpHas U peaan30BaHHAs HULIY.

Bun xak cuctema nomynsuuii. Apeansl BUJIOB. BUbl 1 X )KM3HEHHBIE CTpaTerHH. JKOJIOTHUECKUe
SKBHUBAJICHTHI.

3aKOHOMEpPHOCTH IOBEJCHUS M MUTpalUil >KMBOTHBIX. bHuonornuyeckue MHBa3UM UY>KEPOTHBIX
BUJIOB.

JdeMoHcTpanuu

IToprper: k. M. XaT4nHCOH.

Tabmuuel U cXxeMbl: «DKOJOTHYECKHE XapaKTepUCTUKU MOMyasiun», «lIpocTpaHcTBeHHas
CTpYKTypa momyiasuun», «BozpacTHble nmupamuisl nomyasinun», «CKOPOCTb 3aceleHUs] NMOBEPXHOCTH
3emMiH pa3IMYHbIMUA OpraHu3MaMmy», «Mopeinb skoioruueckoil uumu Jix. M. XaTunHcoHay.

Ob6opynoBanue: repbapuu pacTeHU, KOJUIEKINH KUBOTHBIX.

JlaGopaTopHasn padora «IIpucrmocobieHust ceMsiH pacTeHUH K pacCEIICeHUIO.

Tema 9. JkoJiorust c0001IECTB. IKOJIOTHYECKUE CHCTEMBI.

CoobuectBa oprann3mMoB. bruonenos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu B OHOLICHO3E.

Okocucrema kak oTkpeitas cucrema (A. /Dx. Tencnu). @yHKUMOHAIBHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: POYLIEHTbI, KOHCYMEHTHI, peayleHThl. Tpopuueckue ypoBau. Tpodudeckne nenu u ceTu.
Abuotnyeckue 61oku skocrucTeM. 11ouBbI 1 MBI B 3K0cucTeMax. KpyroBopoT BeLecTB U MOTOK SHEPTUU
B SKOCHCTEME.

OcHOBHBIE ITOKa3aTeNIN 3KocucTeMbl. bromacca u mpoaykius. DKOJOrHYeCKHe MUPaMUAbl YHCE,
Oromaccel M SHEpPIUu.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOILIECTB — CyKLeccuu. IlepBuyHble 1 BTOPUYHBIE CYKLIECCHHM W UX HMPUYMHBL
AHTpoOIIOreHHble BO3JeicTBUS Ha cykueccud. KinmmakcHoe coobuiectBo. bropasnoobpasue u monHorta
KPYTOBOPOTa BELIECTB — OCHOBA YCTOHYHMBOCTH COOOILIECTB.

IlpupoaHble 3KOCHCTEMBI. JKOocucmemsvl 036p U pek. IKocucmemvl Mopeu U OKeaHos.
Dkocucmemvl myHOp, 1€co8, cmeneli, nNyCcmbvitb.

AHTpONIOTEHHBIE 3KOCUCTEMBI. ArposkocrcTeMa. ArponieHo3. Pa3nuunsa Mexay aHTpOIIOr€HHBIMU
Y TIPUPOTHBIMHU 3KOCHUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucreM. [opoxackas d¢uopa u ¢ayHa.
CuHaHTpOonHM3anusl TOPOACKON (ayHbl. Bronornveckoe W X0O3SHWCTBEHHOE 3HAYEHUE arpodKOCUCTEM W
ypOO3IKOCUCTEM.

3akoHOMEpHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHI OpPraHM3MOB B dKocHcTeMax. Posib
KACKAOH020 3(pexma u 8udoe-30upuramopos (Kuo4esvlx 6udos) 6 (DYHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc »SHEpPruM W BEHIECTB MEXIYy CMEXHBIMH OJKOCHCTEMaMH. YCTOWYHMBOCTH OPraHU3MOB,
MOITYJIALIMN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX M aHTPOTIOT€HHBIX BO3AEHCTBHUH.

Mexanusmul 8030eticmeus 3aepsA3HeHUll pa3HbIX MUNO08 HA CYOOP2AHUSMEHHOM, OP2aAHUSMEHHOM,
HONYIAYUOHHOM U IKOCUCIEMHOM YPOGHSX, OCHOBbL IKOAO2UYECKO20 HOPMUPOBAHUS. AHMPONOLEHHO20
6030eticmeusi. MeTo10J10T 1l MOHUTOPUHIAa €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.
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JleMoHCTpanuu

IToptper: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OHOIEHO3a», «JKOCHCTEMa IIWPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTO Jecay, «DyHKIHMOHABHBIE TPYIIbI OPTaHU3MOB B dKocucTeMe», «KpyroBopot
BEIIECTB B dKocucTeMme», «llemn muranus (macTtOuInHAs, AETpUTHAs)», «IDKOJIOTHYECKas MHpamMHia
qHceny», «IKOIOTHYecKas mupaMmuaa OuoMacchl», «DKoJorHyecKas nupaMua sHepriumy», «Oopa3zoBaHue
Oomota», «llepBuunas cykueccusi», «BoccraHoBieHue neca mocie moxkapa», «IKOCHCTEMa 03epay,
«ArpoueH03», «KpyroBopoT BelecTB ¥ OTOK YHEPTUH B arpoleHos3ey, «lIpumepsl ypOoskocucTem».

Ob6opynoBanue: repOapuu pacTeHUH, KOJIEKIMH HACEKOMBIX, Yydesia NTHLl U 3Bepeid, repdapun
KYJIBTYPHBIX M JUKOPACTYIIUX PACTCHHUN, aKBAPUYM KaK MOJIEIb SKOCUCTEMBI.

IpakTnyeckas padora «/3yueHne u onrcaHue ypoo3KOCUCTEMBDY.

JlaGopaTopuasi padora «/3ydeHune pazHooOpa3usi MENKUX MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
JKOCHCTEMAX.

Okekypensi «OKCKypcHs B TUNHYHBIE OuoreomeHo3 (B ayOpaBy, OepesHSK, €JIbHHK, Ha
CYXOZOJbHBIN WM MOMMEHHBIH JIyT, 03€p0, 00JIOTO)».

IKeKypeus «IKCKYPCHS B arpo3KOCUCTEMY (Ha MMOJIe WU B TEIUIMYHOE XO3SKUCTBO)».

Tema 10. buocgepa — rinodanpHasi IKocHCTEMA

buochepa — obOmierianeTapHas 000y0uka 3eMIIM, T CYIIECTBYET WJIM CYIISCTBOBAJIa KU3Hb.
Pasputue npeacraeneHuit o 6uochepe B Tpymax O. 3wocca. Yuenue B. W. Bepnamckoro o ouocdepe.
Obnactu Ouocdeps! u e€ coctas. JKuBoe BemecTBO 6uocdeps! u ero GyHKINH.

3aKOHOMEpHOCTH cyliecTBOBaHus Omocdeprl. OcoOeHHOCTH Omochepsl Kak TI00ambHON
sKocucTeMsl. [luHamuueckoe paBHOBecue B Omocdepe. KpyroBopoTsl BelIecTB M OHOT€OXMMHYECKHUE
IUKIBL (YTaepoaa, a3ota). PUTMUYHOCTS siBIIeHUH B Onocdepe.

3oHanpHOCTH Omocthepsl. IlonsTie o Onome. OCHOBHBIE OMOMEI CYIIW: TYHJpa, XBOWHBIE Jieca,
CMEIIaHHbIE U IIUPOKOJIMCTBEHHBIE JI€Ca, CTENH, CABaHHBI, IIyCTBHIHH, TPOIIMYECKUE JIeCa, BEICOKOTOPbS.
Kimmmar, pacTuTeNnbHbIA U 5KUBOTHBIH MHp OMOMOB CYIITH.

CrpykTypa W (QYHKLIMS JKMBBIX CHCTEM, OLIEHKAa HX PECYpPCHOTO MOTEHIHajda M OHOC(epHBIX
(GyHKITHIA.

JdeMoHcTpanuu

Iloptpetsi: B. U. Bepraackwuii, 9. 3rocc.

Tabnuue! u cxemsl: «I'eocdeps 3emnu», «KpyroBopot a3ota B npupoae», «Kpyrosopot yriepoaa
B npupoze», «Kpyrosopot kuciaopoaa B npupoae», «Kpyrosopot Boasl B ipupoae», «OCHOBHbIE OMOMBI
cymm», «Knumatuueckue  mosica  3emun», «TyHapa»,  «Tairay, «CMelIaHHBIA  JEC»,
«[IlupokonucTBeHHbIH Jecy, «Crenby, «CaBanHay, «IlycToiHsay, « Tponuueckuit gecy.

ObopynoBanue: repbapuy pacTeHUH pa3HbIX OMOMOB, KOJJIEKLIMN )KUBOTHBIX.

Tema 11. YUennoBek u okpyxaomas cpeaa

OKonornveckue KpH3HChl M MX NPHYMHBL. BosneiictBue uenoBexka Ha Ouocdepy. 3arpszHeHue
BO3AYIIHON cpeapl. OxpaHa BO3Ayxa. 3arpsi3sHeHHME BOJHOM cpeabl. OxpaHa BOAHBIX PECYPCOB.
Paspymenue nmoussl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHnue kiumara.

AHTpOIIOTEHHOE BO3JICHCTBUE HA PACTUTENBbHBIM M XKUBOTHBIH MHp. OXpaHa pacTUTEIBHOTO M
KHUBOTHOTO MUpa. OCHOBHBIE NPHHIMIBI OXpaHbl NpHpoasl. KpacHeie kHHUTH. OC000 oOXpaHseMble
npupousie Teppuropun (OOIIT). boranmueckue caapsl ¥ 300J0THUECKHE TAPKH.

OCHOBHBIE TIPUHIIMIBl yYCTOWYHMBOTO pa3BUTHS 4YelOBEYECTBA M MPHPOJbI. PanmoHanbHOe
MIPUPOJIOTIONB30BAaHUE W COXpPaHEHHE OMOJIOTHYECKOro pazHoobOpasus 3emin. OOIIue 3aKOHOMEPHOCTH
MIOOANBHBIX  9KOJIOTUYECKUX KpH3HCcOB. OCOOCHHOCTH COBPEMEHHOTO KpHU3UCAa W €ro BEpOSTHBIE
TIOCJIE/ICTBUSI.

Pa3BuTHe METOZOB MOHHTOpPHHTA Pa3BUTHSI OMNMACHBIX TEXHOTEHHBIX IpoleccoB. Cucmemmvle
uccne0oganus nepexooa K pecypcocoepezaioweti u KOHKypeHmocnocoonou snepeemuxe. bBuonocuueckoe
pasnoobpasue u buopecypcel. Hayuonanvnvle unghopmayuonnvle cucmemvl, obecnevusaroujue 0OCmyn K
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uHGOpMAYUU NO COCMOANUIO OMOETbHBIX U008 U dKocucmem. OCHOBbL IKOpeadbuIumayuu SKOCUCmem u
€cnocob08 60pvovI ¢ buonospedcoenuamu. Pekoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTIEM.
JdeMoHcTpanuu
Tabmuuel 1 cxeMbl: «3arps3HeHne aTMocdepbl», «3arps3HeHue Tuapocepbl», «3arps3HeHHE
nouBs», «llapaukoBeiii 3 dex», «Ocobo oxpaHseMble NPUPOIHBIE TeppuTopum», «Moaenu
YIIPABJISIEMOIO MHUPa».
OGopynoBanue: Qororpaduu OXpaHSIEMBIX pPACTEHHMI U KUBOTHBIX KpacHoW kHuru Poccuiickoit
®enepaunu, KpacHoil kKHUTH pernoHa.
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INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYHYaIOMIMMHCS MPOrpamMm
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE U IPEAMETHEIE.

B crTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOGHHS IPOrpaMMbl 10 OHOJOTHH BBIJCIICHEI
CIIEAYIOIINE COCTABISIONINE: OCO3HAHME OOYYAIOUIMMUCS POCCUHCKOW TIpakKJAaHCKOH HIESHTHUYHOCTUH —
TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOIPENEICHUIO, Haluuue momusayuu K
00y4yeHHIO OWOINIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE
KIIIOUEBBIX IIEHHOCTEW M HMCTOPHYECKHX TPAJUIMN pa3BUTHA OHOIOTMYECKOTO 3HAHHSA, 20MOGHOCHb U
cnocobnocms  00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [ESATEIBHOCTH LIEHHOCTHO-CMBICTIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTUYECKOTO O00pa3oBaHWS, HAIuUYue HPABOCOZHANUS
9KOJIOTHYECKON KYJIBTYPBI, CHOCOOHOCIU CIABUMb TSI U CTPOUTD KU3HEHHBIE TIJTaHBL.

JIMYHOCTHBIE pe3yabTAaThl OCBOCHHSI POTPAMMBI 10 OMOJIOTHH JOCTUTAIOTCS B €IWHCTBE YUEOHOM
M BOCHUTATEIbHONW  JEATENTBHOCTH B  COOTBETCTBMM C  TPAJUIMOHHBIMH  POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, HICTOPHUECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPHHSATHIMHU B OOIIIECTBE
NpaBWIaMd W HOPMaMH TOBEIEHHUS M CIOCOOCTBYIOT TpOIIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WIUU JUYHOCTH, MATPUOTHM3MA M YB@KEHUS K 3aKOHY U
MPaBOMOPAAKY, YEIOBEKY TPyJa U CTaplieMy HOKOJICHHIO, B3AUMHOTO YBa)KEHHsI, 0EPEKHOT0 OTHOIICHHS
K KyJIbTYpHOMY HACJIEOUI0O U TpaAuLUsIM MHOTOHalMOHanbHOro Hapoja Poccuiickoii ®denepanum,
MIPUPOJE U OKPYKAIOLIEH cpee.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHMs Yy4yeOHOro mpeaMera «buomorus» MOIKHBI OTpPaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUarOIINXCs PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOM  I[IEHHOCTHBIX  OpHCHTAlM{, T[O3UTHBHBIX  BHYTPEHHUX  YOeXKICHHH,
COOTBETCTBYIOIIMX TPAAMLUUOHHBIM LEHHOCTAM POCCHICKOr0 OOIIEeCTBa, PACIIUPEHHE >KU3HEHHOTO
ONbITA M OMNbITA JEATEIPHOCTH B MPOLECCE PEalM3allMd OCHOBHBIX HAIIPABIEHUI BOCHUTATEIBHON
JIEATENIBHOCTH, B TOM YHUCJIE B 4aCTH:

1) rpamIaHCKOro BOCHIMTAHMS:

c(hOPMHUPOBAHHOCTD TPAXAAHCKOW MO3MLMH OOYYAIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHNE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH IESTENbHOCTH TP CO3AaHUM YYEOHBIX HPOEKTOB,
peleHny y4eOHbIX U MO3HABATENbHBIX 3a71a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OMNpENENsATh COOCTBEHHYIO MO3MLMIO IO OTHOIIGHHIO K SBJICHUSM COBPEMEHHOM
JKU3HH U OOBACHSTSH €€;

YMEHHE YUYUTHIBATb B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOAEHUCTBHS
Jro/iel ¢ pa3HbIMU YOSKACHUSIMHU, KYJIbTYPHBIMH LEHHOCTSIMHU U COLUAILHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIeIOBATENbCKUX 3a]a4, YBAXUTEIHFHOTO OTHOIIEHHS K MHEHHIO OINIOHEHTOB NPU OOCYXIECHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JI€ATENIBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXTAHCKOM HIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOi S3BIK U
KYJbTYpY, HPOILIOE U HACTOSIIEE MHOTOHALMOHAJIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOINEHHE K MPHUPOJHOMY HACIEAWI0O W TaMITHUKAM MPHPOIBI, IAOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;
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CIOCOOHOCTh OLICHMBATh BKJAJ POCCHICKHX Y4YEHBIX B CTAHOBJICHHE M Pa3BUTHE OWOJOTHH,
TIOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B H3HHU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO U 3amiure OTeuecTBa, OTBETCTBEHHOCTh 3a €r0
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M NPHUHUMATh OCO3HAHHBIC PpEIICHHs, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM JKH3HM B COOTBETCTBUHU C TPAaAULUAMHU HaponoB Poccuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3AEHCTBUS )KMBOM MIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJaX HMCKYCCTBA, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

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

MOHMMAaHWE W pealn3anus 370pOBOro M 0e30macHOro o0pas3a JXKU3HU (3I0pOBOE MHUTAHHE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMaHWE TEHHOCTH MPAaBWJI WHIUBUAYAITBHOTO U KOJJIEKTUBHOT'O O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPy, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00He;

TOTOBHOCTh K aKTHBHOH JNEATENbHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATLHOW NeATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH 1eJIECO00pa3HOe OTHOLIEHHE K MPUPOJAE KaK MCTOYHMKY >KM3HH Ha 3emiie, OCHOBE
€€ CylIECTBOBaHUS;

TOBBIIIICHUE YPOBHS SKOJOTUYECKOW KYJIbTYphl: MPHOOPETEHNE OMBITA MIAHUPOBAHHS MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH TSI OKPY KAIOIIEH CPebl;

OCO3HaHME II00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIEM U ITyTel UX PElIeHHS;

CIOCOOHOCTh HCIIONIB30BaTh MPHOOpEeTaeMble NMPU HM3yYeHHH OWOJOrMU 3HAHUS W YMEHUS TpU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJE, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHUCTEMax, OXpaHy BHIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MPEeIOTBpAIIaTh UX;
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HaJIM4He Pa3BUTOTO SKOJIOTHUYECKOTO MBIIIJICHHUS, SKOJIOTHYECKON KYIbTYPHI, OMbITa AESATEIBHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEpPILCHCTBOBAHUE SI3IKOBOW M YMTATENLCKOW KYNBTYPHI Kak CPEelICTBa B3aUMOJACHCTBHS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK 0 eTUHCTBE MPUPO/IBL, YEIOBEKa M 00LIECTBA, B MO3HAHWYU MPUPOTHBIX 3aKOHOMEPHOCTEH U PELICHUH
npo6JeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6I/IOTCXHOJ'IOI‘I/II\/'I, CHOCO6HLIX peuiaTtb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJbTYPBI, €CTECTBCHHO-HAYYHOW IPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHKE CYITHOCTH METOJOB MO3HAHUS, UCTIONIB3yEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
HPOUCXO/MINX B HEM HM3MEHEHWH, YMEHHE NelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAyYHBIX
(aKTOB M MMEIOLIHMXCS TAHHBIX C LIEJIBIO MTOTYYEHHS JIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTB CaMOCTOSITEIBHO HCIIOJIB30BaTh OMONIOTHYECKHE 3HAHHS JUIS PEHICHHs NpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOEKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbBIE pe3yIbTaThl OCBOSHHS Y4eOHOTO mpenMeTa «BHonorushy BKIIFOYAIoT: 3HAaYNMBIe
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIC TOHATHUS, OTPAKAIONIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEIU(HUKY METOJIOB
MMO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS, SBIICHWE, MPOIECC, CUCTEMA,
Hay4yHbId (HaKT, TPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCIIeI0BaHHE, HAOJIOJCHUE,
W3MEpeHHe, OKCIEPUMEHT W Jpyrue); YHUBEpPCAIbHBbIE Yy4eOHbIE JeHCTBUS (MTO3HABATEILHEIC,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHre QyHKIIMOHAILHOW 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 OHOJOTHMH Ha YPOBHE CPEIHEro OOIIEero o0pa3oBaHUs y 00yYarolierocs
OymyT chOpMHpPOBAHBI TIO3HABATEIbHBIE YHUBEPCAIBHBIE YyUeOHBIC JEUCTBHUS, KOMMYHHUKATHBHBIC
YHHUBEpCalbHbIE yueOHBIE IEHCTBHA, PETYISATHBHBIE yYHHBEpCAJIbHBIE Y4eOHBIE NEWCTBHUS, COBMECTHAs
JICSATSIILHOCTb.

[okyMeHT co3aaH B aneKkTpoHHow chopme. Ne 6uonorus 10-11 kn yrny6n ot 06.02.2024. NcnonnuTtens: MaHcypos P.M. B SINNEKTPOHHbIA
CrpaHunua 26 u3 42. CTpanuua cosaara: 06.02.2024 16:30 =¥ TATAPCTAH



MerTamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS MPOrPaMMBI CPEIHETro 00mero oOpa3oBaHUs TOJDKHEI
OTpakaTh:

OBiiageHue yHUBePCAIbHBIMH Y4eOHbIMU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JIOorMYecKue JeiicTBUS:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh IMPH OCBOCHWU 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHATHH (BBIACTSATH UX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNn ACATEIHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX TOCTHXKEHHSI, COOTHOCHUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS JJ1s1 OOBSCHEHHUS (PaKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTWYECKHE PACCYXIEHHs (MHAYKTHBHBIC, ICIYKTHBHBIC, MO AaHAJOTHH), BBISABISATDH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CPENICTBA ISl TPEICTAaBICHUSI CYIIECTBEHHBIX CBsI3eH W
OTHOLICHWH B H3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHH pPa3sHOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICSTEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IEISM, OLICHUBATD
PHCKH MTOCIIEACTBHHI JIESITENFHOCTH;

KOOPAMHUPOBATh ¥  BBHINOJNHATH pabOTy B  YCIOBHSX PEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KH3HEHHBIX MTPo0IIeM.

2) 6a3oBble HCCIEI0BATEILCKUE JeiiCTBUA:

BJIQJIeTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKOW W TPOSKTHOW JEATENbHOCTH, HaBBIKAMU
paspemnieHust npooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB O3HAHUS,

UCIIOJNIb30BaTh  PA3jIMYHbIE BUJABI JIESATEJFHOCTH 1O TMOJYYSHHWIO HOBOTO 3HAHUS, €ro
UHTEpIpETay, MPeodpa30BaHHUI0 U NPUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE TPU CO3/IaHUU
y4eOHBIX M COIATBHBIX TIPOEKTOB;

(dopMupoBaTh HAy4YHBIH THUI MBIIUICHHS, BJIAJEeTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTBH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIHHON AEATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISBIISATH NIPUYMHHO-CIIC/ICTBEHHBIE CBS3W M aKTyaJM3UPOBATh 3ajady, BBIIBHIATh THIIOTE3Y €&
pelIeHys, HaXOAWTh APrYMEHTHI IS JIOKa3aTelNbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapameTpbl H
KPUTEPHHU PELICHUS;

aHAJTM3UPOBATh NOJIYYEHHBIE B XOJI€ PELICHUs 3a/laud Pe3yJbTaTbl, KpUTHUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISTh IIEJICHATIPABIICHHBI TIOMCK TIEpeHOca CpelCTB M CIOCOOOB  JICHCTBUSL B
podeCCUOHATBLHYIO CPELY;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENFHYIO M TPAKTUIECKYIO 00JIaCTH KU3HE IS TEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpE/JIaraTh OPUTHHAIBHBIC MOJX0/bI U PEIICHUs], CTABUTH MPOOJIEMBI H
3aJ1a4u, JIOMyCKAaIoNIe allbTePHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OpPUECHTUPOBATLCS B Pa3INYHBIX UCTOYHWKAX HH(pOpMaNuu (TeKcTe yuyeOHOro MmocoOus, Hay4dHO-
HOMYJIIPHON JUTEepaType, OMOJIOTHYECKUX CIOBApsAX U CHPaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
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Wntepnere), aHanu3upoBaTh MHOOPMAIMIO PAa3IUYHBIX BHAOB M (OpPM NpeACTaBIICHHS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEYHBOCTD;

(bopMynIHupoBaTh 3aMPOCH U IPUMEHSATH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIOTHYECKON
nHQOpMaIUK, HeOOXOAUMOM /TS BEITIONHEHHS y4eOHBIX 3a/1ay;

npuoOpeTaTh  OMBIT  WCHONB30BaHHA  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMAIbHYI0 QOpMY TpeacTaBieHHS OMOJIOrHYEcKON MH(OpPMAaIUH
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH A3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onomornyeckoil HHGpopMarue:
NPUMEHATh XUMHUYECKUE, PU3NUECKIE U MaTeMaTHUYeCKUe 3HaKW M CUMBOJIBI, (opMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIO0Ib30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATTISAHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMALWHU, HHHOPMALMOHHONW OE30MacHOCTH
JMYHOCTH.

OgJiaieHNe yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU J1€ICTBUAMU:

1) o0menue:

OCYIIECTBIISTh KOMMYHUKAIIMM BO BceX cdepax KHM3HU, aKTUBHO y4acTBOBATh B JUAJIOTE WIIH
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoi TeMbl (YMEHHE 3a/aBaTh BOIMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENFHO BBIMTOJHEHUS MpejiaraeMoi 3aJauy, yUUThIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3HIUMA
JPYTUX yYacTHUKOB JAMAIOTa WM TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHUS KOH(QUIMKTHBIX CHUTyaluil, yMeTb CMAr4aTb KOH(QUIMKTBI ¥ BECTH
MIEPErOBOPBI;

BJIAJCTh Pa3lUYHbIMU CIOCO0aMM OOLICHHS W B3aUMOICHCTBHS, MOHMMAaThb HaMEPEHHs APYIHX
JIOAEH, MPOSIBIIATE YBRKUTEIBHOE OTHOILIEHHE K COOECEIHUKY U B KOPPEKTHOH (hopme popmyaupoBaTh
CBOU BO3pPaKECHUS,;

PasBEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHMS C HCIIOIb30BAHHEM SI3BIKOBBIX CPEJCTB.

2) coBMECTHAA JIeATEeIbHOCTD:

NOHUMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON 1 MHAUBUIYAIbHOW pabOThl IPH PEIICHUH
Ouosorndeckoil  mpoONeMbl, OOOCHOBBIBATH HEOOXOIMMOCTb MPHUMEHEHHUS TPYNIOBBIX  (OpM
B3aUMOJICHCTBUSI IIPH PELICHNH y4eOHO! 3a/1a4H;

BBIOMpAaTh TEMATUKy W METOAbl COBMECTHBIX JACHCTBHH C Y4Y€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KAOTO WIeHa KOJIJIEKTHBA,;

NPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPTaHM30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 1O €€
JOCTIDKEHHMIO: COCTaBJIATh IUIAH JEHCTBUM, pacHpemessiTb pold € YYETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3ybTaTbl COBMECTHOM paboThI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXAOTO0 YJYaCTHHKA KOMaHAbl B OOMIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLCHWBaTh WAEW C IMO3MLIUM HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUYECKOW 3HAUMMOCTH;

OCYIIECTBIISTh TO3UTHBHOE CTPATErMYECKOE IOBEJACHUE B PA3IMYHBIX CUTYAlHMsX, MPOSBISTH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

OgaieHHe YHUBEPCAIBLHBIMH PeTyJSITHBHBIMH JIICTBUAMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISABIICHUS NMPOOJIeM W UX PEUICHUsS B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWUIO K JKUBOW MPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPY’KaIoIINX;

CaMOCTOSITETIbHO OCYIIECTBIISITh MMO3HABATENBHYIO JICATCILHOCTb, BBISBIISATH IPOOIEMBI, CTABUTh H
dopMyaHpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHOM JEATEILHOCTH 1 KU3HEHHBIX CUTYaLlUsX;
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CaMOCTOSITETIBHO COCTaBJATh IUIAaH PEHICHUS MpOOJIeMBbl C YYETOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHN;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacumpsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYAULIMYU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBl B JI€ATENBHOCTh, OLIEHMBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH II03HABATENILHOW pe(UIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX IICHCTBUU H
MBICIUTENIFHBIX TPOLECCOB, MX PE3yJIbTaTOB M OCHOBAaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHuu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3E PE3YJIbTATOB ACSITEIBHOCTH;

3) npunsTHE ceds U APYrux:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIBTATOB ACITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKHU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MU C MO3ULMU APYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

[MpeameTrHble pe3ynbTaThl OCBOEHHSI coiepkaHus ydeOHoro mpeamera «buonmorus» Ha
yIIyOJIEHHOM YpPOBHE OPHCHTHUPOBAaHBI Ha OOecleYeHHe NPOQWIBHOTO OOY4YCeHHsS OOydYaroUIuXCs
ounosornu. OHW BKIIOYAIOT: cHenU(UYECKUe JIsi OMOJOTMHM HAay4yHblE 3HAHHS, YMEHHUS M CIIOCOOBI
JEHCTBUII TI0 OCBOEHWIO, HMHTEpHpPETAlMd W MpeoOpa3oBaHHWI0 3HAHWH, BUJBI JEATENBHOCTH TI0
TIOJYYEeHHUIO HOBBIX 3HAHWI U WX NMPUMEHEHUIO B Pa3InYHBIX y4eOHBIX, 8 TAKXKE B pealbHBIX KHU3HEHHBIX
cutyanusix. [lpenqmeTHsie pe3yapTaTsl HPeACTaBIEHBI IO TOAAM U3Y4YEHHUS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUs ydeOHOro mnpeamera «buosorus» B 10 Kaacce IOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMW O MECT€ M POIM OHOJOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B IO3HAHMM 3aKOHOB NPUPOIBI M DEILICHUH
npoOjeM paluOHAIBHOIO NPHPOJOIOIL30BAHUS, O BKJIAZAEC POCCHHCKUX W 3apyOC)KHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOM OWOJOTrMYECKMX 3HaHUH, KOTOpass BKJIOYACT: OCHOBOIIOJIATAIOLIHNE
OuoslornyecKkue TEPMHHBI W TOHATHS (KHM3Hb, KJIETKAa, OpraHu3M, MeTa0oJu3M, TOMEOCTa3,
CaMOpEryJisiLUs, CaMOBOCIIPOU3BEJCHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT MU Pa3BUTHE),
Oouonornueckue teopun (knerounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopust HacieactBeHHocTH T. Moprana), yuenus (H. W. BaBunoBa — o meHTpax MHOroo0Opasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTE€HHWH), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO IIOKOJICHHS,
paclIenyIeHus, YUCTOTHl raMeT, He3aBHCUMOro HacjenoBaHus . MeHnens, roMOJOTHYeCKUX PsIOB B
HacneacTBeHHoH n3menunBoctu H. V. BaBuiosa), npuHINIBI (KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOAaMH HAayYHOI'O MO3HAHUs, HCHONb3YEMBIX B OHOJIOTHYECKUX
MCCIIEIOBAHUSX KHUBBIX O0BEKTOB (ONMCaHUE, U3MEPEHNE, HAOIOAEHUE, SKCIIEPUMEHT);

YMEHHE BBIACHATh CYIIECTBEHHBbIC NPU3HAKH: BHPYCOB, KIETOK MPOKAPUOT M DBYKAPHOT,
OJTHOKJIETOUHBIX M MHOTOKJIETOUHBIX OPTraHU3MOB, B TOM 4HcJie OakTepHii, rpuOoB, pacTeHHM, )KUBOTHBIX
M 4YeJOBEKa, CTPOCHHUS OPraHoB M CHCTEM OpPraHOB pAacCTeHHH, >KUBOTHBIX, YEJIOBEKa, IMPOLECCOB
KU3HEJESATEIbHOCTH, NPOTEKAIOIINX B OPraHW3MaxX PacTeHHUH, KUBOTHBIX M YEIOBEKAa, OMOJOTMYECKUX
nporeccoB: oOMeHa BemlecTB (MeTabOJIM3M), IMPEBpALleHHs SHEPTUH, OpOXKEHHs, aBTOTPOPHOrO M

[okyMeHT co3aaH B aneKkTpoHHow chopme. Ne 6uonorus 10-11 kn yrny6n ot 06.02.2024. NcnonnuTtens: MaHcypos P.M. B SINNEKTPOHHbIA
CrpaHuua 29 u3 42. CTpanuua cosaara: 06.02.2024 16:30 =¥ TATAPCTAH



reTepoTpoQHOT0 TUNOB MNUTAaHUS, (DOTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a, TraMeTOreHesa,
aMOpHOTeHe3a, NOCTIMOPUOHAILHOTO Pa3BUTHS, Pa3MHOKECHUS, HHIUBUIyaIbHOTO Pa3BUTHUS OpraHnu3Ma
(oHTOrEHE3a), B3aUMOACHCTBHS TEHOB, TETEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE yCTAaHABIMBATh B3aUMOCBSI3U MEXy OPraHOMIAMH KJIETKH M UX (QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHed W WX (YHKUUSAMH, MEXAY OpraHaMH ¥ CHUCTEMaMH OPraHoOB y pPacTeHHH,
JKUBOTHBIX U Y€JTIOBEKa M UX (QYHKIHSIMHU, MEXKAY CUCTEMaMH OPraHOB M UX (QYHKIHIMHU, MEXKAY dTaaMu
oOMEeHa BeIEeCTB, STamaMd KJIETOYHOIO M[HKIa M JKU3HEHHBIX IIMKJIOB OPraHU3MOB, JTallaMH
SMOPHOHAILHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTHUTIOM U (PaKTOpPaMH Cpellbl OOUTaHUS,;

YMEHHE BBISIBIISITH OTJIUYUTEIbHBIC IPU3HAKY )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUH, )KUBOTHBIX
YeJI0BeKa;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME AapryMEHTHI, OHMOIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY [T JOKA3aTeNbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIIIT;

YMEHHE pelaTh OHOJOTMYecKHe 3aJaud, BBIABISATH NPUUYUHHO-CIECICTBEHHBIC CBSI3U MEXKIY
UCCIieIyeMbIMUA OMOJIOTHUECKIMH TPOIIECCaMU M SBJICHUSIMHU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJYYEeHHBIX PE3YNIbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIC M MpaKTUYecKue paboThl, coON0aaTh MpaBmia mpu padoTe ¢
yueOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
LeJb CCIIeJOBaHMs, aHATTM3UPOBATh MOJyYCHHBIC PE3YIbTAThI U IENaTh BHIBOIBI;

YMEHHUE y4acTBOBATh B YU€OHO-HCCIIEA0BATENBCKON padoTe O OHOJIOTHH, SKOJIOTUH U MEIUIIHHE,
NPOBOAMMOM Ha 0a3e IIKOJBHBIX HAay4HBIX OOLIECTB, W MyOJIMYHO TMPEICTABIATH IOTyYEHHbIE
Pe3ybTaThl HA YYEHUYECKUX KOHPEPEHLHUX;

YMEHHUE OLICHMBATh 3TUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHUI B oOnacTv OMOJOTHH H
MEIULMHbl (KIOHUPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpaBICHHOE W3MEHEHHUE TI'e€HOMa U
CO3J1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBII BBIOOp Oyaymieil npodeccHOHANbHOW JIESTENbHOCTH B
oOmact OWOJIOTHH, MEIOWLMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEJIbCKOIO XO3SWCTBA, MHIICBOI
NPOMBIIIEHHOCTH, YIIyONATh IO3HABaTEIbHBIH WHTEPEC, HANpPaBICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH NMPOdeccuu 1 MPOA0JIKEHNE OMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHET0
npo¢eCCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsl.

IIpeameTrHble pe3ysbTaThl OCBOEHHUS ydeOHoro mpeamera «buonorus» B 11 Kaacce ROIKHEBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMW O MECT€ M POIM OHOJOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(OopMHPOBAaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B MO3HAHUH 3aKOHOB NPHUPOJIBI U
PELICHUN 3KOJIOTMYECKUX NPOOJIEM 4YelIOBEYeCTBA, a TAKXKE B PELICHUH BONPOCOB PALMOHAIBHOIO
NPUPOAOTIONB30BaHMS, U B (POPMHUPOBAHUH LIEHHOCTHOI'O OTHOLICHUS K PUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CHUCTEMOW OWOJIOTMUECKHX 3HAHWH, KOTOpas BKIIOYAeT ONpEAeTCHUus |
MOHUMAaHUE CYIIHOCTH OCHOBOIIOJIATAOMIMX OHOJIOTMYEeCKHX TEPMHUHOB M TOHITUH (BHI, SKOCHCTEMA,
ouocgepa), Ouosoruueckue Teopuu (dBoJoLMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAas TEOPHS
spomonnn), yaerusa (A. H. CesepuoBa — o myTsx W HampasieHusx spomonnn, B.U. Bepranckoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapImeBoro cxo/cTaa
K. M. bopa), npasmira (Munumyma HO. JInOmxa, 3KOJOTHYECKOW MHPAMHUILI SHEPTHH), THUITOTE3BI
(runoresa «mupa PHK» V. 'unbepra);

YMEHHUE BIaJIeTh OCHOBHBIMH METOJIaMH HAYYHOT'O MO3HAHWUSI, UCIIOIB3yeMbIMU B OMOJIOTUYECKUX
UCCIIC/IOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHHE, U3MepeHHe, HaOIoJeHne, YKCIIEPUMEHT),
croco0aMH BBISIBJICHHUS M OIIEHKH aHTPOIIOTEHHBIX U3MEHEHHH B TIPUPO/IE;

YMEHHUE BBIICTATH CYNIECTBEHHBIC NMPU3HAKH: BHJOB, OHOTEOILIEHO30B, JKOCHCTEM W OHOCHEpHI,
CTaOMIIM3UPYIOIIETO, JABMXKYIIETO M Pa3phIBAIONIETO ECTECTBEHHOI'O OTOOpa, alIoNaTPUYECKOro |
CHUMIIaTPUYECKOr0 BUI000pa30BaHMs, BIMSHUS IBIDKYIIUX CHJI 3BOJIIOLUM HAa TeHO(QOH] HOIYJIIIHNY,
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NPUCIIOCOOJICHHOCTH OPraHU3MOB K CpeAe OOWTaHHs, 4YepeIOBaHUS HAIlpaBICHHHA ABOJIOLNH,
KPYTrOBOpPOTA BEIIECTB M MOTOKA YHEPTUH B SKOCUCTEMAX;

YMEHHE YCTAHABIIMBATh B3aMMOCBS3M MEXJAY IPOIECCAMU DBOJIIOIHMHU, IBWKYIIMMH CHUJIAMH
AHTPOIIOreHEe3a, KOMIIOHCHTAMH Pa3JIMYHBIX 3KOCUCTEM U MPUCIIOCOOICHUSIMU K HUIM OPraHU3MOB;

YMEHHE BBISBIISITh OTJIMYUTEIIBHBIC MPU3HAKH KHUBBIX CUCTEM, MTPUCTIOCOOICHHOCTh BUIIOB K Cpejie
oOHuTaHMs, aOMOTUYECKHX U OHMOTHYECKUX KOMIIOHCHTOB 3KOCHCTEM, B3aWMOCBSI3€H OpraHM3MOB B
coobmiecTBax, aHTPOMOTeHHBIX M3MEHEHHI B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OHMOJOTMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUISl JTOKa3aTeJIbCTBA POJCTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBS3U
OpPraHM3MOB W CpeIbl OOHWTaHMs, CJUHCTBA YEJIOBEYECKUX pac, HEOOXOAUMOCTH COXPAaHCHUS
MHOT000pa3usi BUJOB U SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHHUS IIPUPO/IbI M YETIOBEUCCTRA;

yYMEHHE pelIaTh OWOJOTMYECKHE 3aJadd, BBISBIATH IPUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY
UCCIIeyeMbIMU OMOJIOTHYECKUMHE TIPOLIECCAMHU U SIBJICHHSIMHU, J€J1aTh BHIBOIBI U MPOTHO3BI HA OCHOBAaHHU
IMMOJIY4YCHHBIX PE3YJILTATOB,

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE W MPaKTUYeCKUe paboThl, coOM0aaTh MpaBmwia Mpu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
1eJIb UCCIICA0BAHNA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JACJIaTh BBIBOABI;

YMEHHUE y4acTBOBATh B YUEOHO-HCCIIEAOBATENLCKON PaboTe IO OMOJIIOTHH, KOJIOTHH M METUIIMHE,
HpOBOI[HMOﬁ Ha Oa3e MIKOJBHBIX Hay4YHBIX O6HICCTB, u HYGHI/I‘IHO MMpEACTaBIATL IMOJTYUYCHHBIC
Pe3yJIbTaThl HA YICHHYECKUX KOH(PEPECHIHAX;

yYMEHHE OICHUBAThH TUIIOTE3bl U TEOPHHU O MPOUCXOXKICHUH KH3HHU, YEJIOBEKa U YEIIOBEYECKUX pac,
0 MPUYMHAX, TIOCTIEICTBUAX U CIoco0aX MMpeIoTBpaIIeHUs TI00ANBHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIH BBIOOp Oynymieil mpodeccHoHANBPHON IeATeNTbHOCTH B
obmacti OMOJIOTHH, SKOJOTHH, HPUPOJONONB30BAHMS, MEIUIUHE], OWOTEXHOJIOTHH, IICHXOJIOTHH,
BETEPUHAPHH, CEILCKOT0 XO3HCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YIIyOIsATh II03HABAaTEIbHBIN HHTEPEC,
HaIpaBJICHHbIH HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIIEH MPO(ECcCCHu U MPOJ0DKEHHE OHOIOTMYEeCKOTro
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(eCCHOHABHOTO U BBICIIEr0 00pa30BaHMSI.
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TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne i/ I:;:FD;:};O:::{M pasjieiion HTeM Beero Koutpoabusle  IIpakTumyeckue E)Ig[l):?oo;ab;zlbnue
padoTbI padoTsI pecypebi
1 buonorus kak Hayka 1
2 JKvBble CUCTEMBI U UX U3yUeHUE 2
3 buonorus knetku 2 0.5
4 Xumuueckasi Opranu3anus KJIeTKU 10 1
5 Crpoenue u QGYHKIIUH KIIETKH 8 2
6 OOMeH BelecTB 1 IpeBpalleHue SHEPTHHU B 9 |
KJIeTKe
7 Hacnencreennas nadopmanus u 9 0.5
peanusanus €€ B KIETKe
JKU3HEHHBIA UK KIETKU 6 1
9 Crpoenue u GyHKLIUN OPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enernka — Hayka O HaCIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'enernka yemoBeka 3 0.5
15 Cenekius Opranu3MoB 4 1
16 BuoTtexHOMOTMS M CHHTETHYECKAsT OMOJIOTHS 4
17 PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 0 13
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Buonorust: Obuias 6uonorust. Yrinyonennsiid ypoBeHb. 10 ki. : yueOnuk / B.b. 3axapos, C.I'.

Mawmonros, H. U. Conun, E.T. 3axaposa.- 3e n3nanue, crepeotutl. - M. : JIpoda, 2015.-349, {3} c. : u.

METOIUYECKHUE MATEPUAJIBI JIUISA YUYUTEJISL

YueOuuk: bromnorus. 11 kmacc: yue0.ams001eo0pazoBaT.opraHu3aliii: yriayOneHHsIi yposers [1.M.
Bopoaun, JI.B. Beicorkas, .M. v, A.O. Pysunckuii, O. B. Cabnun nopn peaakiueii B.K.
[Tymuoro u I''M. Jdpmmmmna. —M.: IIpocsenienue, 2014.-303 c.

2. bornanosa T. JI., Cononosa E. A. buosnorus. CipaBoYHUK AJIs1 CTAPIIEKIACCHUKOB U TOCTYTAOIIUX
B By3bl. — M.: ACT-mpecc, 2006.

3. bonrosa U. B. Coopauk 3amay 1mo obmieit Ononoruu s moctynaomux B BY 361 — M.: Onukc 21
Bek, 2005.

4. 3axapoB B. b, Myctadun A. I'. O6mas Guonorus: TecTsl, Bonpocsl, 3axanus. — M.: [Ipocsemnienue,
2003.

5. Wsanosa T. B., Kanunosa I'. C., Msrkosa A. H. COopHuK 3aaHuii o o0miei ouosoruu. — M.
[Ipoceemenue, 2002.

6. arrepes H. /1. Kinonuporanwue: npaenaa u BeiMmbices. — CI10.: UK «HeBckuii mpocriext, 2002,

7. [lumenos U. H. Jleknuu o obmieit 6uonoruu. — Caparos: Jlumeii, 2003.

8. [lonomapesa U. H., Kopaunosa O. A., Jlomununa T. E., Mxerckuii [1. B. O6mias 6uonorus. 11
kiacc. — M.: Benrana-I"pad, 2004.

9. Peiimepc. [lonynsipubrii Ononoruveckwii cioBapb. — M.: [IpocBemenue, 1991.

10. umkuackas H. A. I'erernka u cenekmust: Teopus. 3aganus. OtBeTsl. — Caparos: Jluteit, 2005.
- . buonorus: O6mas 6uonorus. 11 knacc: yueonuk/B.b. 3axapos, C.I'. Mamonrtos, H.U. Conun, E.T.
3axapoBa- M.:/Ipoda, 2010 T

-B.B. Ilaceunuk «BBeneHue B 001Iyr0 OMOJIOTHIO M SKOJIOTHIO.9 Kitacey»: TeMaTHUecKoe U IOYPOYHOe

TutaHupoBaHue K yueObnuky — M.: Ipoda, 2010
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Jluteparypa i yyamuxcs: YueOHuk: buonorus. 10 kinacc: y4ue0.1110011e00pa3oBar.opranuzanui
I1.M. Boponun, JI.B. Beicorkast, .M. pimimi, A.O. PyBunckuii, O. B. Cabnun o penakiuei B.K.
[ymuoro u I'."M. Iprmmmra. —M.: [IpocBemenne, 2014.-303 c.

VYuebnuk: buonorus. 11 knace: y4ue0.misio0uieodpa3oBaT.opraHu3anyii: : yriayOieHHbIH ypoBeHs [1.M.
Boponnn, JI.B. Beicorkas, I'.M. e, A.O. PyBunckuii, O. B. Cabmun o pegaxmueii B.K.
Iymuoro u I''M. Jdemmmuia. —M.: IIpocsemienue, 2014.-303 c.

T.B.UBanoBa. COopHHK 3a7aHuii 10 00wIel OHOIOrHH: TOCOOHE AJIS yHalIuxcs 0011e00pa3oBaTenbHbBIX
yapexaenuit.- M.: [Ipocsemenne,2010
MynbTuMeTnitHbIE TOCOOUS:

Otxkpeitas buonorus 2.6. — M3parensctBo «HoBbli aucky, 2005. 1C: Peneturop. buonorusa. — 3A0 «1
C», 1998-2002 rr. ABtopsl — k. 0.H. A. I'. [Imutpuesa, k. 6.H. H. A. Ps6uukoBa Otkpsitas bronorus
2.5 - 000 «Dwuszukon», 2003 r. Asrop — /1. I. MamonTos / Ilox pex. k. 6.H. A. B. Maranuna.
Bupryansnaas mkona Kuprumura u Medonus. Menunateka mo 6nonoruu. — «Kupwmn u Medonuii», 1999—
2003 rr. AToph! — akagemuk PHAU B. b. 3axapos, 1. n.H. T. B. lBaHoBa, k. 0.H. A. B. Maranuh, k.
0.H. 1. 0. baknymmnckas, T. B. Aadumosa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [log6opka HHTEpHET-MaTEPHAIIOB IS
yUYHUTENeH OMOJIOTHH MO PA3HBIM OHOJIOTMYECKUM JUCIUTUTIHAM.

2. Cepusi MyJIbTUMEIUIHBIX YPOKOB U MaTepuaibl u3 «EnuHoit koswekiuu Ludpopbix
ObpasoBarensHbIX Pecypcosy» (Habop mudpoBeix pecypcos k yueOHukam auHuu [lonomapesoit 1.H.)
(http://school-collection.edu.ru/).

3. http://www.gnpbu.ru/web resurs/Estestvnauki 2.htm. Ilogbopka nuHTEepHET-MaTEPUAIOB IS
yuuTesei OMOJIOTHH MO Pa3HBIM OMOIOTHYECKUM AUCHUILTHHAM.

4. http://charles-darvin.narod.ru/ DneKTpoHHbBIE BEPCHUU MPOU3BEICHUI
U./lapeurawww.bio. 1september.ru; www.bio.nature.ru; www.edios.ru; www.km.ru/educftion;
http://chemistry48.ru

5. *HHTepHET-pecypchl

6. Anpeca caiitor B MTHTEPHETE http://bio.1september.ru-razera«bruosorusa»-npuioxeHue K «1
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ceHTI0ps» www.bio.nature.ru- Hay4HbIe HOBOCTH OHOJIOTHH.

7. www.edios.ru- D#10¢ - HEHTP JUCTAHIIMOHHOTO 00pa30BaHMSI.

8. www.km.ru/education- YueOHbIC MaTepHaibl U CIIOBapH Ha caiite « Kupumt u Medoaminy

9. 3. MULTIMEDIA: Bbuonorus. Yenosek. O0pazoBatenbHbli KOMILIEKC. (DIEKTPOHHOE YueOHOe
m3nanne) Gupma «1C»

10. 4. bormanoga, T. JI., Cononosa, E. A. buonorus: cipaBo4YHUK AJIs1 CTAPUICKIACCHUKOB U
noctynaromux B By3bl. — M.: ACT-IIPECC ILIKOJIA, 2003.

11. 5. www.festival.1september.ru — razera 1 centssOps (dpecTuBanb); www. 1september.ru — razera

«buonorusy — npuinoxxenue k 1 ceHTA0ps; Www.nature.ru — Hay4HbIe HOBOCTH Ouonoruu; http:// www.
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WHuumatop cornacoBanus: Mancypos P.M. .0. gupekTopa LwKonbl
CornacoBaHne nHnyuupoBaHo: 06.02.2024 16:31

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
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LiMoanucaHo
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