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MNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma no yue6HOMyY nipeamety "buonorus" (nanee - 6nonorus) Ha ypoBHE CPEIHEr0 OOLIETO
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 (perepanbHOi paboueil mporpaMMbl BOCTIMTaHUSI.

Yuebnslii npeamer «buomorus» yrayonénnoro ypoBHs m3yueHus (10—11 kmaccel) siBisieTcs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-Hay4yHble npeaMeTsl». CoriacHo
nonoxenusMm ®I'OC COO npoduibHble ydeOHBIE MPEaMETHI, M3y4aeMble Ha YIIyOJNE€HHOM YypOBHE,
ABJSIFOTCA  cHocoOoM  nuddepeHnnanuu oO0y4eHUs] Ha YpPOBHE CpegHero oOmero oOpa3oBaHHS W
NpU3BaHbl O0ECTIEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHHM OOLINM, CpPEIHUM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHUEM. B To e BpeMsl KaKAbIH M3 3THX YYeOHBIX MPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH HAa NPHOPUTETHOE peUIeHHe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
Pa3BUBAIOIINX 3aflay, CBA3aHHBIX C MpOoQopHUeHTaluel 00yJyaromuXxcs U CTUMYJIHPOBaHHEM MHTEpeca K
KOHKPETHOH 0O0NacTH HayyHOTO 3HaHUs, CBSI3aHHOTO C OWOJOTHEH, MEIUIMHOW, SKOJIOTHEH,
TICUXOJIOTHEH, CTIOPTOM WM BOSHHBIM JIEJIOM.

[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 CTPYKTYpUpOBaHME IO pas3fiesiaM U TeMaM, paclpejielieHre Mo KiaccaM,
PEKOMEHIyeT MOCJIEeJ0BATeIFHOCTh HM3Y4YeHUs] y4eOHOro MaTepuana ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIPEMETHBIX CBSI3EH, JIOTHKH y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM pealn30BaH MPHHLUI NPEEeMCTBEHHOCTH C M3y4YEHHEM OHMOJIOTMH Ha ypPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, Oarofaps yemy IpoCMaTpUBAETCsl HAPABICHHOCTh Ha MOCIIEAYoIIee
pasBuTHE OHOJOTMYECKHX 3HAaHUM, OPHEHTHPOBAaHHBIX Ha (POpPMUpPOBaHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHHUS, HKOJOTMYECKOr0 MBIIUICHHUS, MPEICTAaBICHUII O 340pOoBOM o00pa3e »KHU3HHM, Ha
BOCTIHTaHHE OEpEeXHOTO OTHOIICHHWS K OKpYKalolled MpupomHoi cpeme. B mporpamme mo Onomoruu
TaKk)Ke TMOKa3aHbl BO3MOXKHOCTU ydeOHoro mpemmera «bumomorwmsi» B peamuzamum tpeboanmii GI'OC
COO K mIaHHUpyeMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W IMPEIMETHBIM pe3yibTataM OOy4deHHs U B
(opMHPOBAaHMH OCHOBHBIX BHUIOB y4eOHO-TIO3HABATENBLHON AEATENFHOCTH OOYUYaIOMIMXCS 110 OCBOSHHIO
coJepkaHusi OMOJIOrHYECKOro 00pa30BaHMs Ha YPOBHE CPEAHEro o01iero o0pa3oBaHusl.

Yuebublii npenmer «buonorus» Ha ypoBHe cpeaHero oOmero o0pa3oBaHHS —3aBepIIacT
Ouosiornueckoe oOpa3oBaHME B INKOJIE€ W OPHUEHTUPOBAH Ha pacIIUpeHHE U YIIIyOJeHHWe 3HaHWH
00yyaromuxcsi 0 >KUBOH NPUPOJAE, OCHOBAX MOJIEKYJSIPHOM M KIETOYHOW OHOJNOTrMH, SMOPHOJIOTUU H
OMOJIOTUH Pa3BUTHUS, TEHETUKH, CENIEKIIIH, ONOTEXHOJIOTHH, SBOJIOLMOHHOTO YUEHHS U 3KOJIOTHH.

Wzyuyenne yueOHoro mnpeamera «buonorus» Ha yriyOJeHHOM YypOBHE OpPHUEHTHUPOBAHO Ha
MOATrOTOBKY OOYYaroLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3aX H
OpraHu3alMax CpeaHero mnpodeccuoHanbHoro obpasoBaHus. OCHOBY €ro COIEpXaHHS COCTaBISIET
cucremMa OWOJOrMYECKMX 3HAHHUM, MOJYYEHHBIX NPH H3yYEeHHH OOYYarOIIMMHCA COOTBETCTBYIOIIMX
CHCTEMaTHYECKUX pa3/ienoB OMOJIOruY Ha ypOBHE OCHOBHOIO o01ero oopasosanus, B 10—11 kinaccax 3tu
3HaHUS TOJIy4aroT pas3BUTHE. Tak, pacliMpeHbl W yriIyOleHbl OMOJIOTMYECKHE 3HAHUS O PACTCHUSX,
JKUBOTHBIX, Tprbax, OaKTepusX, OpraHu3Me YelioBeKa, OOIINX 3aKOHOMEPHOCTSIX KH3HHU, JOTIOHUTEIHHO
BKJIFOUEHBI OWOJIOTHYECKHE CBEIACHHWA NPUKIAAHOTO M TIOMCKOBOTO XapakTepa, KOTOPbIE MOXKHO
MCIIOJIB30BaTh KaK OPUEHTHPHI JJIsl TOCTIeNyIoero Beioopa npodeccun. Bo3zMo)kHa Takyke MHTETpanus
OHMOJOTHYECKHX 3HAHUW C COOTBETCTBYIOIINMHY 3HAHUSMHU, TTOTyI€HHBIMUA 00yYaIOIIMHUCS [IPH U3YISHUN
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpaMMbl 10 yaeOHOMY IpenMeTry "buonorus" oTpaxaeT CHCTEMHO-YPOBHEBBIH U
SBOJIIOIIMOHHBINA  TOAXOABl K u3ydeHWto Ouojormu. COrylacHO WM, H3Y4aloTCs CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE JUIS JKUBBIX CHCTEM pAa3HOTO YPOBHA OpraHU3aIMH, 3SBOJIIOIHN
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHHUs] OMOJIOTHYECKOro pa3HooOpa3us maHetsl. Tak, B 10 kimacce
W3y4YaroTCsS OCHOBBI MOJICKYJIAPHOH W KIETOYHOW OWOJIOTHH, SMOPHOJOTMU W OHOJIOTUH Pa3BUTHS,
TEHETUKU W CENIeKI[UH, OMOTEXHOJIOTMHM W CUHTETHYECKOW OHOJIOTHH, aKTyalH3UpPYIOTCS 3HAHUS



oOyyaromuxcsi Mo OOTaHUKE, 300JIOTUH, aHATOMHUH, (Qu3Hosoruu udenoBeka. B 11 kimacce mzyuaroTcs
3BOJIIOIIMOHHOE YYCHHE, OCHOBBI DKOJIOTUHU U YUEHHUE 0 Ouocdepe.

YueOnslii npeameT «buonorusy npu3BaH 00eCIEYUTh OCBOGHHE O0YYAIOUIMMUCS OHONIOTHYEeCKUX
TEOPHId U 3aKOHOB, WACH, IPUHLIUIIOB 1 IIPAaBUJI, JIEKAIIUX B OCHOBE COBPEMEHHOI eCTeCTBEHHO-HAyYHON
KapTUHBl MUpA, 3HAHUHA O CTPOEHHH, MHOTOOOpa3uu U OCOOCHHOCTSX KJIETKH, OpraHW3Ma, MOIYJISAINY,
OMOIIeHO3a, SKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIECIOBAHUSAX B
OMoJIOTMH, MPHUKIAJHBIX acleKTaX OMOJIOTMYECKUX 3HaHWH. i pa3BUTHS M MOAJCPKAHUS HHTEpeca
oOyyaromuxcsi K OHONOTMM Hapsay cO 3HAUYUTEIbHBIM OOBEMOM TEOPETHYECKOro MaTepHuaia B
COJep)KaHUM TIPOrpaMMbl TI0 OHOJIOTUM TPEITyCMOTPEHO 3HAKOMCTBO C HWCTOPHEH CTAaHOBJICHUS U
Pa3BUTHUS TOHM WM UHOH 00JacTH OMOJIOTHH, BKIIAJIOM OTEUECTBEHHBIX M 3apYOCKHBIX YUEHBIX B PEIICHHE
BOKHEHIINX OMOIOTHUECKUX U 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 3HaHMS B (OPMHPOBAHMHM HMHTEpeca K OMpenesEéHHON
obmacti TMpodecCHOHANBHON JAEATEILHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY Y4eOHOTro
3aBEACHUS LTSI TPOIOIDKEHUS OMOIOTUYECKOr0 00pa30BaHHsI.

HocTiwkenne nenu wu3ydeHus ydeOHoro mpeamera «buornorus» Ha yrioyOJIEHHOM YpOBHE
obecrieyrBaeTCs pEUICHUEM CIIEAYIONINX 3aau:

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMUECKUX 3HAHMK: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpHSIX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W MpaBUIaX, COCTaBIISFOIIUX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa, O CTPOCHHH, MHOTOOOpasuu ¥ OCOOECHHOCTSX
OHMOJIOTHYECKUX CUCTEM (KIIETKa, OpTaHm3M, TOIyJISAIus, BU, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOMINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaIOIIUXCA € METOJaMH IMO3HAHUS >KUBOW MPHPOIBI: HCCICTOBATEILCKUMHU
METOJaMH OHMOJIOTHYECKUX HayK (MOJEKYISIPHONH W KIETOYHOW OHMOJOTHH, SMOPHOIOTHU U OHONOTHH
pasBUTHS, TECHETHKH M CEJICKIWH, OWOTEXHOJOTMHU W CHHTETHYECKOH OWOJIOTHH, MAaICOHTOJIOTHH,
9KOJIOTHH); METOJAaMHU CAMOCTOSTEIILHOTO MPOBEICHNS OUOOTHMUSCKIX UCCIICIOBAHUIN B TAOOPATOPHH H
B TipupoJie (HabroIcHUEe, U3MEPEHUE, SKCIICPUMEHT, MOJICIIMPOBAHNE ),

OBIIQJICHUE OOYYAIOIIMMHCS YMEHHUSIMH: CaMOCTOSATENLHO HAXOJIUTh, AHAJIM3UPOBATH WU
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOPMAIIHMIO; TIOJIb30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH |
CHUMBOJIMKO; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU U COIMATHHO-DKOHOMHYECKHUMHU H
9KOJIOTMYECKUMHU TPOOJIEMaMH YeJIOBEYECTBa, OICHHBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KAIoIIeld MPUPOTHON cpejie, COOCTBEHHOMY 370POBBIO U 37I0POBBIO OKPYIKAOIIHX
nrofiel; 00OCHOBBIBATE M COONIONATh MEpbl MPOPUIAKTHKY HH(EKIUOHHBIX 3a00JICBaHHUN, TMpaBUIia
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 OOYYAIONIUXCS WHTE/UICKTYANbHBIX W TBOPUYECKUX CIIOCOOHOCTEH B Tpoliecce
3HAKOMCTBA C BBIIAIOIIUMHCS OTKPBITHSIMH W COBPEMCHHBIMU HCCJICJOBAHHSIMUA B OWOJIOTHH,
pemaeMbIMi €0 MpOoOJeMaMHu, METOJAOJIOTHEH OWONIOTMYECKOTO — HCCIEAOBAaHHSA, IMPOBEIACHUS
IKCIEPUMEHTAITLHBIX HCCIIEIOBAHHMN, pelIeHHsI OMOJIOTHIECKHUX 3a/1a4, MOJICITUPOBAHUST OMOIOTHYECKUX
00BEKTOB U MPOIECCOB;

BOCITUTaHWE y OOYYAIONIMXCS IEHHOCTHOTO OTHOIIEHWS K JKUBOW MpHPOAE B NEIOM H K
OTJeNbHBIM e€ 00BbEeKTaM W SIBIICHHSM; (POPMUpPOBAHME HSKOJIOTHUECKOW, T€HETHYECKONH T'PaMOTHOCTH,
o01ieit KyJIbTyphl IOBEICHUS B IPUPOJIC; UHTETPAIMY €CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHre OOyJYarOIIUMKCS KOMIIETEHTHOCTH B PalMOHAIBLHOM  ITPHPOONOIH30BAHUH
(coOutoieHue TpaBUJl MOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OMOCHEphI), COXpPaHEHUH
COOCTBEHHOTO 3JIOPOBbSI M 3JI0POBbSl OKpYXKaloOMMX Jrojiell (coOnromeHuss Mep NpodUITaKTHKA
3a0oieBaHuil, oOecreueHue OE30MaCHOCTH JKHU3HEACATENIFHOCTH B  YPE3BBIYAWHBIX  CHUTYAIHAX



MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCTIOIh30BAHMS OMOJIOTUYCCKUX 3HAHUH U YMECHUH B
MTOBCETHEBHOM KU3HU;

CO3J1aHKe YCIOBHUH U1 OCO3HAHHOTO BBIOOpa 00yYarOIMMHCs HHIUBHULyaIbHOH 00pa3oBaTenbHOIM
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIeAylomeMy MpopecCHOHANEHOMY  CaMOONPEACICHUIO, B
COOTBETCTBHHU C MHAMBUAYAILHBIMU HHTEPECAMHU M IOTPEOHOCTSAMH PETHOHA.

OOmiee yKciao 4acoB, OTBEACHHBIX HA W3ydCHHWE OWMOJOTMHM Ha YIIyOJIIEHHOM YPOBHE CpEIIHETO
obmiero odpasoBanusi, cocrarisier 204 waca: B 10 kmacce — 102 gaca (3 yaca B Henenro), B 11 kiacce —
102 gaca (3 yaca B HEETIO).

OT100p opraHM3alMOHHBIX (OpM, METOAOB W CPEACTB OOY4YEeHHUS OHOJOTMH OCYIIECTBISIETCS C
yu€TOM criequ(UKH ero coepKaHusl 1 HApaBJIEHHOCTH Ha MPOJOJDKEHUE OHOIOTHIeCKOT0 00pa3oBaHUs
B OpPraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIEr0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISETCS
NpoBelleHHEe J1a0OpaTOPHBIX M MpakTHYecKux paboT. Taxke ywacThe oOydaromuxcs B BBIIOJTHEHUU
MPOEKTHBIX B yu4eOHO-UCCIIeI0BATENLCKUX PA0O0T, TEMATHKA KOTOPBIX OTIPENENsCTCS yUUTEIeM Ha OCHOBE
MMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.



COJEPKAHUE OBYYEHUA
10 KJIACC

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

Tema 1. buosiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsh Hayka. KpaTkas wucTopust pasBUTHS OHOJIOTHH.
Buonornueckne Hayku U M3ydaeMble UMU mpoOsieMbl. DyHAaMeHTalIbHbIC, MPUKIAJAHBIE U MTOUCKOBBIE
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMK COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
[Tpodeccun, cBsizanHble ¢ OMonorHeil. 3HaueHHUe OHOJIOTHM B MPAKTHUYECKOW NESTETHLHOCTH 4YENOBEKa:
MEAUINHE, CETLCKOM XO035CTBE, MPOMBIIIIEHHOCTH, OXpaHe MPUPOJIBI.

JdeMoHcTpanuu

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

Tabnuiet 1 cxeMbl: «CBsi3b OMOJIOTHHU C APYTUMH HayKamm», «CrcTemMa OMOIOTHIECKUX HAYK.

Tema 2. /KuBble cuCTeMbI M X H3yYeHHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBAa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh W LEJIOCTHOCTh, CIOXHOCTh W YHOPSIOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTb, CAMOOPIaHM3alUsA, CaMOBOCIPOM3BEACHHE, pPa3Apa)kKHUMOCTh, H3MEHUYMBOCTb, DPOCT U
pa3BUTHE.

YPpOBHU OpraHU3alliy XKUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIM, TKAHEBbIM, OpraHU3MEHHBIN,
MOIYJIAIIMOHHO-BUIOBOM,  OKOCHUCTEMHBIN  (OmoreomeHoTmueckuii),  OwocdepHsiii.  IIpomeccsr,
MPOMCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE NPU3HAKK KUBOrO. JKM3HB Kak (popMa CyIiecTBOBaHUS
MaTtepuu. Haykn, u3ydarompue >KMBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3alUH.

W3yuenne xuBBIX cucteM. Metoapl Ouonorumueckod Haykd. HaOmronenuwe, u3MepeHue,
9KCIIEPUMEHT, CHUCTEMAaTH3auus, MeTaaHain3. lIoHATHE O 3aBUCHMMOM M HE3aBUCUMOW NEPEMEHHOMN.
ITnannposanue 3xkcniepumenta. [locranoBka n nmposepka runore3. Hymnesas rumoresa. Ilonstue BEIOOpKH
u e€ mocroBepHOCTb. Pa3Opoc B Ouosormueckux gaHHbIX. OILiEHKa JOCTOBEPHOCTH IOJIyYEHHBIX
pe3yapTaToB. [ [pHYMHbI HCKa)KE€HUS pe3yJIbTaTOB dKCIEpUMEHTa. [IoHATHE CTaTHCTHYECKOTO TeCTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHBIE IPHU3HAKU XHU3HW», «buonormueckue cucremsl», «CBoiicTBa
JKUBOW MaTepum», «YpOBHU OpPraHHU3ALMU JKUBOH MPHUPOIBD», «CTpOEHHE >KMBOTHOM KIIETKM», «TKaHM
JKUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHmsmay», «buoreonenos», «buochepar», «Metoabl
W3Y4YEHUS )KUBOH MPUPOABIY.

ObopynoBanue: naboparopHoe o00OpyZOBaHHE [UIS NPOBEACHHA HAONIONCHUH, W3MEPEHHH,
9KCIEPUMEHTOB.

IIpakTHyeckast padora «lcronbp3oBaHKe Pa3TUIHBIX METOIOB MIPHU N3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorus KjaeTku

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

Metoap!l MOJICKYJISIPHOU U KJIETOYHOW OMOJIOTHH: MHKPOCKOIIHSA, XpoMaTorpadus, anexrpodopes,
METOJI MEYEHBIX aTroMoB, JauddepeHInanbHoe NeHTPUPYTUpPOBaHHE, KyJIbTHBUPOBAHHE KIIETOK.
Hzyuenue uxcupogannvix Kiemok. DIEKTPOHHAs MUKPOCKONUs. KoHGoKanbhas MUKpoCKonusi.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.



Tabmuuer u cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIH MUKPOCKOM», «McTopHus pa3sBUTHA
METOJI0OB MUKPOCKOIIHI».

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

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

Tema 4. Xumuyeckasi OpraHu3anus KjIeTKu

XUMHUUYECKUHM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKDPOIEMEHTH. Bona u e€ ponp kak
pacTBOpHUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPEryIsauuu. MuUHepajabHbIe
BEIIECTBA KIIETKH, NX OMojornyeckas poib. POk KaTHOHOB M aHHOHOB B KIIETKE.

Opranudeckue BellecTBa KJIETKH. buonoruueckue moaumepsl. benku. AMUHOKHCIOTHBIN cocTaB
0enkoB. CTpyKTyphl OenkoBoil Monekydbl. [lepBuunas cTpykTypa Oeika, menTuaHas cBs3b. Bropuynas,
TpeTudHas, 4YeTBepTHYHast CTPYKTypbl. JlenaTtypauus. CpolictBa OenkoB. Knaccupukamnus OenkoB.
buonoruueckue GpyHKunu 60enkoB. [Ipuonul.

VYrieBoabl. MoHoOcaxapu/ipl, JHCaXapHIbl, OJUTrOcaxapujbpl M moyincaxapuusl. OOl 1iaH
CTpOeHUS U HUIUKO-XUMHUECKUE CBOWCTBA yIiIeBoI0B. bruonoruueckre GpyHKIUH yTIeBOIOB.

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

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucioT. Hykneotunst. [Tpunnun
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
¢yakmmm AT®.  BoccraHoBieHHbIE  TEpEeHOCUYWKH, WX  (QYHKOMA B KJeTtke. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpyktypHass Owonorus: OWoXuMUYecKHe W OHOPU3NYECKHE WCCIEOBAaHUS COCTaBa |
NPOCTPAHCTBEHHOM CTPYKTYpBl OMOMONIeKy1. Modenuposanue cmpykmypol u QYHKYUll OUOMONEKYI U UX
komnuexcos. Komnviomepnuiii ousaiin u opeanudeckuli cunmes GUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Huarpammel: «Pacnpenenenne XMMUYECKHX JIEMEHTOB B HEXHBOH mpupoae», «Pacnpenenenue
XUMUYECKHX JIEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabinna XUMHYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BOIbI», «BemectBa B coctaBe opraHu3moB», «CTpoeHue MOJEKyJbl Oenkay, «CTpyKTypbl OEIKOBOM
MOJIeKyIb», «CTpoeHHEe MOJIEKYd YrieBoaoB», «CTpoeHHue MOJEKyl JHUINUAOBY», «HykienHoBble
KHCIOTBD, «CTpoeHre MoseKysnsl ATOx.

ObopynoBaHue: XUMHUYECKas IOCYAa U 000pyIOBaHUE.

JlaGopaTopHas padoTa «OOHapy)KeHHE OCIIKOB C IIOMOIILI0 KAYSCTBEHHBIX PEAKIIUN.

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

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

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

Crpoenne mnpoxapuoTndeckor kieTku. Kmerounas crenka Oakrepuii um apxeil. OcoOeHHOCTH
CTpPOCHHS TeTepOoTPOodHON M aBTOTPO(PHONU MPOKAPUOTHUECKUX KIETOK. MECTO M pOJb NMPOKApPHOT B
OmoreHo3ax.

Crpoenre W (QYHKIIMOHHPOBaHUE JYKAPHOTHUYECKOW KieTku. [lnasmarudeckas wmeMmOpaHa
(turazmanemma). CTpykTypa Iia3MaTHIeckoid MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHISCKYIO



MeMOpany: maccuBHBI (auddys3us, obneru€nnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA
akTUBHBI TpaHcnopt). [lomynmponumaemocts MemOpanel. PaGora Harpuii-KaimeBOro Hacoca.
OHAOIMUTO3: MUHOLKUTO3, parounTo3. Dk30unTo3. Kinerounas crenka. CTpykTypa v QpyHKIHMU KIETOYHOH
CTCHKH PacTeHUH, TpUOOB.

Hutomnasma. Llurozonms. Llutockener. [IBwkeHune wmuTomiasMbel. OpraHouasl — KIETKH.
OpHoMeMOpaHHbIE OpPraHOWABI KIETKH: dHaominasmatuueckas cets (OIIC), ammapat [Nombmxkw,
JIM30COMBI, X CTpoeHue W (QyHKUHUU. B3anMocBs3b OOHOMEMOpAaHHBIX OpraHoOMIOB KieTku. CTpoeHne
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxog ¢ ISIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KICTOYHBIX MeMOpaH. [magkuil (arpaHymspHBI) DHIOIUIA3MATHUECKHI  PETUKYIYM.
CekpertopHast ¢pyHkuus anmapara ['onbmku. Moduguxayus beaxos 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 Mumoxouopuil
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 CTpoeHne W (GyHKIUH HEMEMOPaHHBIX OPraHOHIOB KIICTKH.
PuGocomsl.  IIpomedsicymounvie puramenmoi. MUKpoUIaMEHTbL. AKmunosvle MUKPOQDUIAMEHMbL.
MBpllIeUHbIE KIETKH. AKMuHO8ble KOMNOHEHmMbl Hembluleunvblx Kiemok. Mukporpybouku. Kietounsiit
uentp. CTpoeHHEe M JBWKEHHE JXI'YTHKOB W pEecHHYEK. MHKpOTpyOOUKHM LUTOIIIA3Mbl. LIeHTpHOI.
benxu, accoyuuposannwvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U QPYHKIWU. SaepHBIi
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PAcTIONOKEHUE XPOMOCOM B HHTEP(A3HOM siApe. Dyxpomamun u
eemepoxpomamun. bemkn XpoMaThHa — TUCTOHBL. /JuHamuxa s0eproti 0060a0uku 6 mumose. SoepHoiii
MPAHCHOPM.

Knerounsle BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKAapHOT (PAaCTUTEIBbHOM,
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: CBETOBOH MHMKPOCKOI, MHUKPOIpENapaTbl pPacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHKpPOIpenaparbl 0akTepHatbHbBIX KJIETOK.

JlabopaTropHas paGora «/I3yueHue CTpOEHUs KIETOK Pa3INUHbIX OPraHU3MOB).

IpakTuyeckasi padora «/I3yueHne CBOMCTB KIIETOUHONH MEMOpaHBD».

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

IIpakTnyeckas padora «/3yueHne ABKEHNS UTOIIA3Mbl B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BeliecTB M IPeBpalleHUue JHEPTUH B KJIeTKe

AcCUMWIISIIASL W JUCCUMHJISIIMSA — JIBE CTOPOHBI MeTabonu3Ma. Turbel oOMeHa BEIIeCTB:
aBTOTPO(HBI W TeTepoTPOHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX Ipolleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (PepMEHTATHBHBIN XapakTep
peaknuii KJIETOYHOTo MeTabonmm3ma. (DEepMEHTH, WX CTPOCHHUE, CBOWCTBA W MEXAHW3M JICHCTBHS.
Kodepmentsl. Orinnuns pepMEHTOB OT HEOPTaHHMYECKHMX KaTAIM3aTOPOB. benku-akTUBATOpPHI M OEJIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIIUii OT Pa3TUIHBIX (DAKTOPOB.

IlepBUYHBII CHHTE3 OPTaHMYECKHX BEIIECTB B KiIeTKe. POTOCUHTE3. AHOKCUSEHHDIL U OKCUSEHHbII
@omocunmes y baxmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib
XJIOPOILTACTOB B mpoiiecce GorocunTe3a. CBeToBas U TeMHOBas (as3nl. Pomoodvixanue, Cs., Cs. u CAM-
munwvl omocunmesa. TIpogyKTHBHOCTE (OTOCHHTE3a. BimsHue pa3nudHbIX (aKTOPOB HA CKOPOCTh
¢dorocuHTe3a. 3HaUeHNEe HOTOCHHTE3A.



Xemocunrte3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpH(HUUUpyOme OakTepu,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3A.

Amnaspobnble opraHusmbl. Buasl Opokenus. IIpomykTel OpokeHHsT W HMX HCIHOJb30BaHUE
4eJI0BEKOM. AHapOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKThl OMOTEXHOJIOTHH U BO30yAUTENN OONE3HEH.

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

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JblXxaHWe. Poilb MHUTOXOHApPHI B mpoleccax
ononornueckoro okucieHus. Luknmnyeckne peakuuu. OxucnutenbHoe (ochopunupoBanue. IHepeus
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[IpeumymmecTBa a’poOHOrO MyTH OOMEHa BEWIECTB Mepel  aHadpoOHBIM. DPPEeKTHBHOCTH
9HEPreTUUECKOro OOMEHa.

JdeMoHcTpanuu

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

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

OO0opynoBaHue: CBETOBOH MHKPOCKON, OO0OpYyIOBaHUE 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. HacsiencrBeHHasi uHGopManus U peajin3anus eé B KiIeTKe

Peakuun marpuynoro cuartes3a. [[puHIMIT KOMIIEMEHTaApHOCTH B PEAKLUSIX MAaTPUUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHOW wHpOpMammu. [eHeTmueckuit Kojn, ero cmoicTBa. TpaHCKpHIIIUS —
marpuuHblii cuHTe3 PHK. IIpuHUIuNBI TpaHCKpUNIMM: KOMIIEMEHTapHOCTb, AHTHUIAPAJUICIBHOCTS,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTese Oenka. YciaoBusi OnocuHresa
oenka. KogupoBanune aMuHOKUCIOT. Posb prbocoM B OnocuHTe3e Oernka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3anys FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsimus akTHBHOCTH TeHOB y mpokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano). Mozrekyrapusie
MEXaHu3Mvl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomoi cenos. Perynsuus
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-
codepaorcawmux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, UHmezpasd.

Bupycabie 3a0oneBanusi denoBeka, xuBOTHBIX, pactenwii. CIINJl, COVID-19, counumanbHble n
MEUIIMHCKHUE TIPOOJIEMBI.

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

JdeMoHcTpanuu

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

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

IIpakTuuyeckas padora «Co3nanne MOACITN BUPYCay.

Tema 8. JKn3zHeHHDLI UK KIETKHA



Knerounsii ki, ero nepuoasl u perymauus. Marepdasza u muto3. OcCOOEHHOCTH IMPOLECCOB,
npoTtekaronux B nHTepdase. [loaroroska kinetku K AeneHuto. [IpecunreTndecknii (MIOCTMUTOTHUECKUI),
CHUHTETHYECKUH U MOCTCUHTETHYECKHH (PEMUTOTUYECKUI) TIEPHOABI HHTEP(a3bl.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunuunsr perunkannu JIHK: xoMmiemeHTapHOCTD,
MOJYKOHCEPBATUBHBIN CHHTE3, aHTUHapaienbHocTh. MexanusMm perunkaunun JIHK. Xpomocowmsl.
Crpoenne xpomocoM. Tenmomepsl W Tenmomepa3a. 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 kieTouHasi THOEIb — afomnTo3.

Knerounoe simpo, XpoMocombl, (GYHKUMOHANbHAs 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 padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpEapaTaxy.

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

Tema 9. CTpoeHue u GyHKIMN OPraHU3MOB

Buonoruueckoe pazHooOpasue oprann3MoB. OIHOKIETOUHBIE, KOJIOHUAIbHBIC, MHOTOKJIETOYHbIE
OpTaHHU3MBI.

OCOOECHHOCTH CTPOEHUS M JKU3HEAEATENILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw, apxew,
OJTHOKJIETOUHBIE IPUOBI, OAHOKIJIETOYHBIE BOJIOPOCIIHU, APyTrue NPOoTHCTh. KoJoHNa bHbIE OPTaHU3MBI.

B3auMoCBs3p 4yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl M CHCTEMbl OPraHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacteHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAs, MPOBOASIIIA,
OCHOBHasl, MexaHuueckas. OcoOeHHOCTH CTpoeHHs, (YHKIMM M paclojIOXKEHUS TKaHEHl B opraHax
pacTeHui.

TkaHU JKMBOTHBIX W YEJIOBEKA. THWIBI JKUBOTHBIX TKAaHEH: SIUTENNANbHASA, COCOUHHUTEIbHAS,
MblIlIeyHast, HepBHas. OcoOeHHOCTH cTpoeHus, QYHKUMI U PacHOJIOKEHHUsS] TKAaHEH B OpraHax >KHBOTHBIX
U YeJI0BeKa.

Opranel. BereratuBHble W TeHepaTHBHBIE OpraHbl pacTeHM. OpraHbl U CHCTEMBI OpPIaHOB
JKUBOTHBIX U yenoBeka. OyHKIMN OPraHoB U CUCTEM OpPIaHOB.

Onopa Tema opraHusMoB. Kapkac pactenmil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyskHbIl 1 BHYTpeHHUH ckeneT. CTpOeHHEe U THITBI COETUHEHUS KOCTEN.

JBmwkeHne opraHu3MoB. J[BHKEHHE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOMIHOE, XI'yTHKOBOE,
pecHU4YHOE. J[BH’K€HNE MHOTOKJIETOYHBIX PACTEHUH: TPONU3MBI U HACTHH. J|BH)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YelloBeKa: MbllIeyHas cucrema. Pedprexc. CkeleTHbIE MBIIIIBI X padoTa.

Ilutanme opranuzmoB. IlormomeHne BOJBI, YIVIEKHCIIONO Ta3a M MHHEPAIBHBIX BEIIECTB
pactennsaMu. [lutanwe >XKUBOTHBIX. BHYTPHIIONOCTHOE W BHYTPHUKIETOYHOE mwuieBapeHue. 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 JIETOYHOE JBIXaHWe.
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.



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 KpoBooOpamieHHs. IBOJIOLMHOHHEIE
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbl IIO3BOHOYHBIX KMBOTHBIX. PaboTta cepmua u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeieneHus. 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 MpOU3BOJHBIE. 3alluTa OpraHU3Ma OT
Oonesnell. iMMyHHas cuctema 4vesnoBeka. KileTOYHBI M TyMOpanbHbIi MMMYHUTET. BpokIEHHBIA 1
NpUOOPETEHHBIN CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaJbHO-CcelneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerasa). BocmanutensHble 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 peduexkropHas peryisiuus y >XKMBOTHbIX. 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 JKMBOTHBIX M YeloBeKa. JKene3sl SJHIOKpUHHON
CUCTEMBbl U UX TOpMOHBL JlelicTBHEe TOpMOHOB. B3amMOCBSI3b HEPBHOM U HHAOKPUHHOH CHCTEM.
I'mnoranamo-runogu3apHas cucTemMa.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOUHBIE BOAOPOCHN», «MHOTOKJIETOYHBIE  BOIOPOCIH»,
«bakrepun», «llpocredimmue», «OpraHel LBETKOBBIX pacTeHUH», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOoMbIX», «TkaHu pacteHuil», «KopHEBBIE CHCTEMBD,
«Crtpoenne credmns», «CTpoeHHEe JIHCTOBOW IIACTUHKMY», «TKaHW KMBOTHBIX», «CKeENeT YeIoBEeKay,
«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 npecMmbikaromuxcsa», «HepBHas cucrema nTuny», «HepBHag — cucrema
MIIEKONUTAIOuX», «HepBHas cuctema uyenoBeka», «Peduiexcy.

O6opynoBaHre: CBETOBOM MHKPOCKON, MHKpOIIpernapaTsl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIIperniapaTsl TKaHEH, pPaKOBHHBI MOJUTIOCKOB, KOJUIEKIINM HACEKOMBIX, HITIOKO)XKHX, JKHBBIE
9K3eMIUTSIppl KOMHATHBIX PAcCTeHHWH, TepOaphy pacTeHWHd 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 TMoJ JeHCTBHEM (epMeHTOB, O0OpyJOBaHHME Ui JIEMOHCTPAIUU OIBITOB II0
U3MEPEHUIO JKM3HEHHOM EMKOCTH JIETKHX, MEXaHM3Ma JbIXaTEJIbHbIX JIBWKEHUN, MOJEIU T'OJIOBHOTO
MO3Ta Pa3NUYHBIX KUBOTHBIX.

JladopaTtopHas pa6ora «/I3ydeHne TKaHEeH pacTECHUI.

JladopaTopHasi padora «/I3yueHre TKaHEH KUBOTHBIX).

JlabopaTopHas padoTta «/3yueHue opraHoB IBETKOBOTO PAaCTEHUS».



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. OCOOCHHOCTH
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 JKMBOTHBIX. BHonornueckoe 3HaueHue
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 OMOIOrMYECKHE IPOLECCHI.

PasmHOXeHne u paszBuThe pacteHHil. ['ameroput m cnopodur. Meito3 B KM3HEHHOM IIHKIIC
pactennii. OOpazoBaHue cmop B mpolecce Mmeioza. ['ameroreHe3 y pactenuii. OIUIOAOTBOpEHHE W
pa3BUTHE PACTUTENBHBIX OpPraHU3MOB. J[BOITHOE OILIOOTBOpPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHme
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 OBIIIeHBI», «PasMHOXeHHEe THUIpb), «Meio3y,
«XpomocoMbl», «['amerorenes», «CTpoeHHE SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuU
OoHTOreHe3a», «lIpsMoe W HempsiMoe pa3BUTHE», «Pa3BuTHE Malickoro xyka», «Pa3Butue capaHum»,
«PazBuTtne nArymkn», «JlBOWHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHW», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JABYJOJBHBIX pacTeHUID», «KM3HEHHBIH UK MOPCKOM KamycTbD», «KU3HEHHBIN LUK
MXxa», « KU3HEHHBIN [UKJI NAaIOPOTHUKAY, «KU3HEHHBIN LUK COCHBI».

ObopynoBaHue: CBETOBOM MHKPOCKOI, MUKPOIIpeNapaThl SHIEKIETOK U CIEpMaTO301uA0B, MOAETb
«IMKJI pa3BUTHSA JATYIIKHY.

JlabopaTopHas padora «/3ydeHue cTpoeHNs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOITpEnapaTaxy».

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

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXKEHHUS BHICIIINX PACTCHUM.

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

Uctopust cTaHOBJIEHUS M pa3BUTHS IeHETUKW Kak Hayku. PaGotel I'. Menpgens, . ne ®puza, T.
Moprana. Ponp oTedecTBEHHBIX YYEHBIX B pa3Butun TeHeTHku. Paborer H. K. KombroBa, H. H.
Basunona, A. H. benosepckoro, I'. [I. 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, T€TEPO3UT0Ta, YHCTas



nuHUS, TUOpuAbI, reHoTHn, ¢GeHoTurn. OCHOBHBIE METOABI TEHETHKHU: THOpPHIOJIOrHYECKH,
LUTOJOTMYECKUH, MOJIEKYIISIPHO-TEHETUYECKHI.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne @puz, T. Mopran, H. K. Konsuos, H. . Basuinos, A. H.
Bbenozepckutii, I'. /1. Kaprieuenko, 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. [lepBbiii 3akoH MeHaenss — 3aKOH eAWHOOOpa3us THOPHUIOB
nepBoro nokosjeHus. IlpaBuno aomuHMpoBaHusA. Bropoil 3akoH MeHaenss — 3aKOH pacLICIUICHHS
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHusl. | MIOTe3a YUCTOTHI TaMET.

AHanusupyromee ckpemuBanue. IIpomexxyTouHslll XapakTep HacieAoBaHus. Pacerienue
IIPU3HAKOB IIPU HEIIOJHOM JIOMUHUPOBAHUH.

Jdurnbpugnoe ckpemuBanue. TpeTuid 3akoH MeHpaens — 3aKOH HE3aBUCHMOTO HACIICAOBAHUS
npu3HaKkoB. LluTomornueckie 0OCHOBBI TUTHOPUITHOTO CKPEIINBAHHS.

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

I'enetuka mona. XpPOMOCOMHBIM MEXaHHW3M ONpeieNeHUs] TMoia. AYTOCOMBI U IIOJIOBBIE
XPOMOCOMBI. ['OMOTaMETHBIM 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 Pa3BUTHSI PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TaKkKe (PU3NOIOTHIECKIX
MPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (YyHKIWA. [eHeTndeckue MeXaHu3Mbl CHMOMOTeHe3a,
MEXaHU3MBI B3aMMOJEHUCTBUS «XO3SWH — Mapa3suT» U «XO35UH — MUKPOOHMOM». | eHeTHuecKkne acheKTh
KOHTPOJIA ¥ NI3MEHEHHS HACIIEICTBEHHON HH()OPMAIINU B TIOKOJICHUSAX KIIETOK H OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmumsr u cxembl: «llepBelii W BTOpoil 3akoHB MeHpens», «Tperuii 3akoH MeHnens»,
«Ananuzupyromee ckpemuBanue», «HenomHoe aoMuHHpoBaHUE», «CLEMIIEHHOE HacledOBaHUE
npu3HaKoB y nposzodpuney, «['‘enermka monay, «Kapmortum denoBeka», «KapwoTum mpo3o¢uib,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienu3my, «B3auMoaeicTBUE TEHOBY.

OGopynoBaHue: MoOJeNb JUIS JEMOHCTPAllid 3aKOHOB €AHMHOOOpas3usi THOPHIOB TIEPBOTO
MOKOJIEHUs] W paclICIUICHUs MPU3HAKOB, MOJAENb [l JEMOHCTpAllMd 3aKOHAa HE3aBUCHUMOTO
HAcJEJOBaHUS MPU3HAKOB, MOJENb Ui JIEMOHCTPALMM CLEIUIEHHOTO HACleOBaHUS IPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoItipenapar: «Jpo3odumnay.

IIpakTuyeckasi padora «lI3yueHne pe3yabTaTOB MOHOTHOPHUTHOTO CKPEIIUBAHUS Y APO30(DHITB».

IIpakTuyeckasi padora «/I3yueHne pe3yabTaToB AUTHOPUAHOTO CKPEITUBAHUS Y IPO30(HITBDY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

B3anmMopeiicTBrue TeHOTUIIA U Cpeabl TPH GOpMHUPOBAHUH (heHOTHNA. MI3MEHYMBOCTH TPHU3HAKOB.
KadecTBeHHBIE W  KONMYECTBEHHBIE TPW3HAKA. BHIB HW3MEHYMBOCTH: HEHACJCACTBCHHAS W
HacJIeCTBEHHAs.

MonupukanroHHas HW3MEHYHMBOCTh. Poib  cpemsl B GopMmupoBaHMHM MOAM(DHUKAIIMOHHON
m3MeHYnBOoCTH. Hopma peakmum mnpusHaka. Bapuwannonsselii psng w  BapuanuoHHas KpuBas (B.
Horanncen). CBoiicTBa MOAU(DUKALIMOHHON U3MEHUYHUBOCTH.

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



KoMOunatvBHasT W3MEHYMBOCTh. Mei03 H TMOJIOBOM Mpolecc — OCHOBAa KOMOWHATHBHOU
W3MEHYMBOCTH. POJbh KOMOMHATHBHON W3MEHUMBOCTH B CO3JaHMM TEHETUYECKOTO pa3HOoOpa3us B
npeaenax OJJHOTO BUAA.

MyTanuonHasi ©3MEHYUBOCTh. Buabl MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHBIE
Y MHAYLUUMPOBAHHBIC MyTallUd. SIepHBbIE M LUTOIUIa3MaTH4eckue mMyTanuu. CoMaTHuecKUue U TOJOBBIC
MyTanui. [IpyuuvHBI BO3HUKHOBEHHUS MyTanuid. MyTareHsl W WX BIUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHUX pPATOB B HACIEIACTBEHHOM
u3menurnBoctd (H.W. Basuiior). BHesiepHas ”3MEHUYMBOCTh U HACJICACTBECHHOCTb.

Onueenemuxa u INUSCHOMUKA, pPONb  INUSCHEMUYECKUX (Haxmopod 6 Haciedosanuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdeMoHcTpanuu

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

Tabmuret  w cxeMbl: «Buasl  u3MeHunBocTHY, «MoauduKaMoHHas H3MEHYUBOCTBY,
«KoMOuHaTHBHAsE W3MEHYMBOCTHY, «Meto3», «OmiogoTBopeHuey, «leHeTndeckue 3a00JieBaHUS
yeoBeKay, « Buabl MyTauuii».

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

JlagopaTopHas pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOAU(DUKAIMOHHONH H3MEHYUBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U BApUALMOHHON KPHUBO».

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

Tema 14. I'eHeTuKa yesi0BeKa

Kapuotun udenoBeka. MexayHaponHas MporpamMma HCCIEIOBAaHHUS TeHOMa 4esioBeka. MeTonbl
W3YYCHUS] TEHETHKH YeJIOBEeKa: T'€HEATOTHMYeCKUH, ONM3HEIOBHIN, ITUTOTC€HETUYECKHUN, MOMYISIIIMOHHO-
CTATUCTUYECKUH, MONEKYJSIpHO-TeHEeTHUeCKUu. COBPEMEHHOE ONpPENEICHUE M€HOTUIIA: TOJTHOT€HOMHOE
CEKBEHUPOBAHME, TECHOTUNHpPOBaHUE, B TOM uucie ¢ mnomowpo III[P-ananuza. HacnenctBeHHbie
3a0omeBaHnsl 4YeroBeka. | eHHBIE M XPOMOCOMHBIE OONIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEAPACIIONIOKEHHOCTPIO. 3HAYEHUE MEOUUUHCKOM TE€HETHMKM B MNPEJOTBPAlICHUHM U JICUCHUHU
TeHeTHYeCKUX 3a00JIeBaHUH YenmoBeka. MequKo-rTeHeTHIecKoe KOHCYNbTHpoBaHue. CTBOJOBEIE KIETKH.
[loHsiTHE «TEHETUYECKOro Tpy3a». DTHYECKHE AacCIleKThl WCCIEOBAaHWNA B OONACTH PENaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnveckre (akTOphl TOBBINIEHHOW YYBCTBHUTEIHLHOCTH UYENOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUIO OKpY’Kawolue cpenbl. ['eHeTHueckas MpeApacroioKEHHOCTh YENOBEeKa K
MATOJIOTUSIM.

JdeMoHcTpanuu

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

IIpakTuyeckast padora «CocTaBieHHE U aHATTU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3mMoB

HomecTukanus u cenekuus. 3apoxkaeHue cenekuuu u gomectukanuu. Yuenue H. Y. BaBumosa o
LleHTpax MPOUCXOMKACHUS U MHOTOOOpa3msi KyJIbTYPHBIX pacTeHUil. Poib celekiuy B CO3/IaHUN COPTOB
pacTeHul U mopoy KUBOTHBIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTHYECKHUX PSAIOB B HACIEACTBEHHOM
m3MmeHunBocty H. M. BaBuioBa, ero 3HadeHHE TS CEEKITMOHHON paOOTEHI.

Mertomap! CeNeKITMOHHONW PaboThl. MICKYCCTBEHHBIN OTOOP: MAaCCOBBIA U WHANBUAYATHHBIA. DTaITbl
KOMOWHAITMOHHOW ceneKmuu. VIcmpITaHue TPOU3BOIUTENCH 1O MOTOMCTBY. OTOOp IO TEHOTHITY C
MTOMOIIIBIO OIICHKH ()EHOTHUITA TOTOMCTBA M OTOOP TI0 TeHOTHITY ¢ IToMoIIbio anammu3a JJHK.

HckycCTBeHHBIN MyTareHe3 Kak METOJ| CEJICKIIMOHHOM pa0oThl. PaguialiMOHHBIA M XUMHUYECKHUN
MyTareHe3 Kak HCTOYHUK MYTalWil y KyJIbTypHBIX (opM opraHu3moB. MCIoib30BaHHME TEHOMHOTO
peIaKTUpOBaHUS W METONOB pekoMmOuWHaHTHBIX JIHK nms momydeHWss HMCXOTHOTO Marepuana IS
CEJIEKIINY.



[onyyenne mommruionnos. BHyTpuBraoBas ruOpuanzanusi. BIM3kopoacTBEeHHOE CKpeLIMBaHUE,
win wHOpuauHr. HepoacTBeHHOEe CKpelinMBaHWe, WJIM ayTOpUIMHI. l'eTepo3uc W ero NpUYHHBL.
Hcnonp3oBanue reteposuca B cenekuun. Otnanénnas rubpuauzaums. I[lpeomonenue Oecrutonust
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3e1éHas pesoatoyusy.

CoxpaHeHre U H3YYEHHE NeHETHUYECKUX PECYpCOB KYJIbTYPHBIX PAacCTEHHM M MX JUKUX POAHUEH
JUIL CO3JIaHHs HOBBIX COPTOB M THOPHIIOB CENbCKOXO3SMCTBEHHBIX KYIBTYp. M3y uenue, coxpanenue u
YIpasieHue 2eHemU4ecKUMY pPecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICTIOEbIX JICUGOMHBIX 6 Yesix
VAVHUIEeHUs CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ NpUMeHeHUeM
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIE008aHUL, NepPe008blX UOel U NePCHeKMUBHBIX MEXHOIO2U.

JdeMoHcTpanuu

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

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOPa3Hs KyJIbTYPHBIX PACTCHHN», «3aKOH
TOMOJIOTUYECKUX PsIOB B HACJIECACTBEHHONM HM3MEHUMBOCTH», «Metoasl cenekuum», «OtnanéHHas
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 JIOCTHKEHHS CeJEeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHLHUIO, IVIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBIA YUAaCTOK, B TEIUINIHOE XO35ICTBO,
B J1a00OpaTOPHIO arpOyHUBEPCUTETA MIIM HAYYHOTO IICHTPA)».

Tema 16. buoTexHo0JIOTHsI 1 CHHTETHYECKasi OnoJsiorusi

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOIMH, — KIETOYHbIE UM TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTraHU3Mbl, MX XapaKTepUCTHKA. TpaguuuoHHas OMOTEXHONOTHUS: XJieOOIeyeHHe, MOIy4YeHHUE
KHCJIOMOJIOYHBIX MIPOIYKTOB, BUHOJIEIHE. MuxkpoOuoIorndeckuit CHHTE3. OOBeKTHI

MHUKPOOHOJIOrMYeCKUX TeXHOJOorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT ¥ BATAMUHOB.

CoznaHne TEXHOJIOTHH M HMHCTPYMEHTOB IIEJICHANPABICHHOIO M3MEHEHHMS U KOHCTPYHMPOBAHUS
TEHOMOB C LEJNBI0 IMONYyYEHHUs] OpPraHU3MOB M HMX KOMIIOHEHTOB, COJAEp)KALINX HE BCTpedaromuecs B
npupoae OMOCHHTETUYECKHUE ITyTH.

Knerounas nmxenepusi. MeToabl KylIbTyphl KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX. KproOaHKH.
Comaruueckasi ruOpuaM3alusl U COMAaTHUECKUi aMOpuorenes. Mcnonap3oBaHue TaluiONI0B B CEJICKLUH
pactenuil. [lonyuenue MOHOKAIOHANbHBIX anmumen. Mcnoab306anue MOHOKIOHANLHBIX U NOJUKIOHATLHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOIOTBOpEHHE. PEeKOHCTpYKIUS AHIEKIETOK M KIOHUPOBAHHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALMHU SAEP KIETOK. 7exHonocuu 0300poeieHus, KylbMUGUpOGAaHUs u
MUKPOKJIOHANLHO20 PAZMHONCEHUS] CeNbCKOXO03AUCMBEHHBIX KYILINYD.

XpoMOCOMHasi W TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TIeéHa M KOHCTPYHPOBAaHHE
pexomOuHantHeix JIHK. Coszoanue mpanceennvix opeanuzmog. JIOCTWKEHUST W IEPCIEKTUBBI
XPOMOCOMHOH Y T€HHON MHXXEHEPHUHU. DKOJIOTHYECKUE U 3TUIECKUE MPOOIEMbl T HHOM MH)KEHEPHUH.

MenunuHckue OuotexHonoruu. IloctreHomuas 1udpoBas Meaunuua. [IIP-guarnoctuka.
MeTa0oIOMHBIN aHAJIN3, TEHOICHTPUISCKH aHAJIM3 MPOTEOMa YeJIOBEKA IS OIEHKH COCTOSHHUS €Tro
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamust paka. 3D-Omommkenepust s
pa3paboTku (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHI, CO3JaHUS KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOTHH TPEXMEpPHOTO OHONpUHTHHTAa U ckadoIIMHTa JUIsl pelieHus 3ajaad
MEePCOHAIM3UPOBAHHON METUIIUHBI.

Co3manue BEKTOPHBIX BAaKIMH C IeJbl0 o0ecriedeHnss KOMOMHUPOBAHHOW 3alUTHl  OT
Bo30ynuteneit OPBU, ycraHoBieHHe MOJIEKYISPHBIX MeXaHH3MOB (yHKInoHupoanusi PHK-
COJIEpKAIMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC 3200JIeBaHUS YeIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu



Tabmuuer 1 cxembl: «lcmonp30BaHHE MUKPOOPTaHM3MOB B TPOMBIIUIEHHOM ITPOU3BOJCTBEY,
«Knetounas nmxenepus», «['eHHast ”HXEHEPHUS».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB ONOTEXHOIOTHI.

IIpakTHyeckast padora «lloxydeHrne MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «bruoTexHonmorus — BaKHEHIIAs NPOM3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHne u pa3BuTHE 3BOJIONMOHHBIX NPeACTABJIEHUI B O0H0JI0rUN

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

JBrxymue cuibl 3Bomronuu BuaoB mo Y. [lapBuHy (BbICOKass MHTEHCHUBHOCTh Pa3MHOXKEHUS
OpraHu3MOB, HacJeACTBEHHass H3MEHYMBOCTb, OoOprOa 3a CYIIECTBOBAHHME, €CTECTBEHHBIH WU
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuateTndeckoii Teopun sBomtonuu (CTD). HelitpanbHas Teopusi 3BOINIOLUH.
CoBpeMeHHasi JBONIONMOHHAs Ouosyorusa. 3HAYEHHE OBOJIONMOHHON TeopuH B (HOPMUPOBAHUU
€CTeCTBEeHHO-HAayYHOU KapTUHbBI MHpa.

JdeMoHcTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. HapsuH, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnelin, . K. benses.

Tabmuret u cxemsl: «CructeMa xuBoi npuponsl (mo K. JImaHE0)», «JlecTHHIA KUBBIX CYIIECTB
(o Jlamapky)», «Mexanu3zM (GpOpMHPOBAHHS MPUCTIOCOONICHNN y pAaCTeHUN U )KUBOTHBIX (TI0 Jlamapky)»,
«Kapra-cxema mapmpyta myremectBusi Y. apeunay, «Haxonku Y. JlapBuna», «PopMbl 60pbOBI 3a
cymiectBoBanue», «llopompr romy6ei», «Muoroobpasue KyiabTypHBIX (opM KamycTbl», «llopons
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBbIX BuAOB (1o Y. JlapBuHy)», «Cxema COOTHOLICHUS
JBIDKYIUX CHJI 9BOJIOLUN», «OCHOBHBIE MON0KEHHUSI CHHTETHUECKONH TEOPUH IBOTIOLIUN.

Tema 2. MUKPO3BOIIOLMSA U eé pe3yJibTaThl

[Momynsiuus  Kak  3JIeMEeHTapHas exuHUua 3Bomouud. COBpEMEHHbIE METOAbl  OLEHKH
TeHETHYECKOr0 pa3HooOpa3us M CTPYKTyphl momymsauuil. 3meHeHue reHodoHIA MOMyNSLOUHM Kak
3JIEMEHTApHOE JBOIIIOIIMOHHOE SBIIEHUE. 3aKOH TeHeTndeckoro paBHoBecus k. Xapau, B. BaitaOepra.

OnemeHTapHble  (akTOpel  (ABWXKYIIME  CHJIBI)  3BOJMIOLNMHM. MyTalMOHHBIA  Hpolecc.
KomOunatuBHast n3MeHUMBOCTh. [lpeiid reHOB — ciydailiHble HEHANpaBICHHbIE HM3MEHEHHS YacTOT
aiened B momymsauusix. O¢pdext ocHoBarens. Ipgexm Oymouiiounozo eopaviuika. CHudicenue
2eHemu4ecKo20 pazHoobpasus: npudunsl u creocmeus. Ilpossenenue s¢pgpexma Opetigha 2ernos 6 b6orvuIUx
u manbix nonyaayusx. Murpauuu. Mzonmsums mnomynsuuil: reorpaduueckas (IpOCTpaHCTBEHHas),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIll 0TOOp — HampaBisitomuid (akTop 3Bosouud. POpMBI €CTECTBEHHOrO OTOOpa:
JBIOKYIIVIA, CTaOWIM3UPYIOIMNHN, pa3peiBatonuil (au3pyntuBHeii). [lomoBoit or6op. Bo3HukHOBEHUE U
3BOJIIOLINA COMAIBHOTO TIOBEJEHHS )KHBOTHBIX.

IIprciocoOeHHOCTh  OPTaHM3MOB  KaK  pPe3ylbTaT  MHKPOJBOJIONUH. BO3HHUKHOBEHHE
NPUCTIOCOONIEHNH Y opraHu3mMoB. Apomopdo3sl u uauoagantanud. [Ipumepsl MPHCIOCOONCHUH Y
OpTaHU3MOB: MopdoIoTHIecKue, (m3nonornyeckue, OMOXUMHYECKHE, MOBEIEHYECKHE.
OTHOCUTENBHOCTP MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpasoBanne kak pe3yabTaT MUKPO3BOIIONHMH. V30msmms —
KItoueBoil  akrtop BupooOpazoBanus. I[lyT ¥ crmocoObl  BUI00Opa30BaHUS: aJUIONATPHUYECKOE
(reorpaduueckoe),  cumMmarpuueckoe  (IKOJOTHUYECKOE),  «MTHOBEHHOE»  (TIOJNHUIUIOWIU3AIINS,
rubpuanzanys). JuTeIsHOCTh SBOMIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpasusl.



Poub 3BOMOLIMOHHON OMOJOTHK B pa3paboTKe HAYYHBIX METOJOB COXpPaHEHUs] OMOpa3HOOOpasusl.
MuKpo3BOMIOLUS U KOIBOJIOLHMS Mapa3sHuTOB U UX X035eB. MexaHu3Mbl (JOPMHUPOBAHMS YCTOWYMBOCTH K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsr: C. C. YerBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTallmOHHasI U3MEHUYMBOCTEY, «[lomynsnuonnas cTpykrypa Buaay, «Cxema
nposiBlieHus 3akoHa Xapau—BaiinOepray, «JBwKymiue CHIIBI SBOTIOLUHY», «OKOJOTHUYECKas H30JISLUSL
MOMYJISIMN ceBaHCKOM (openny, «["eorpaduyeckas 301K TUCTBEHHUIBI CHOMPCKON U JINCTBEHHUIIBI
naypckoit», «llomynsiuoHHBIE BOJHBI YHCIEHHOCTH XHWIIHHUKOB W KepTB», «Cxema neicTBus
€CTeCTBEHHOro o0TOopa», «®Dopmbl OOpbOBI 3a cymiecTBOBaHHME», «VHAYCTpHANBHBIA MeEIaHU3MY,
«Kusble uckomnaemsie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  amantauum»,  «lIpucmocobieHHOCTs  OpraHm3MoB o€
OTHOCUTENBHOCTBY, «Kpurepuu Buaa», «Buabl-nBoiHUKN», «CTPyKTypa BHIA B MpHUpoAe», «CrocoOsl
BUooOpazoBanusy, «l'eorpaduyeckoe BHmoOOpasoBaHHE TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BUI000pa30BaHue BUIOB CHHUI, «[lonmuruionnsl pactenuity, «KamycTHo-peieuHbIi THOPUI.

OO6opynoBanue: repbapuy pacTCHUH, KOJUIEKIMM HACEKOMBIX, dUydella MTHIl W 3Bepedl ¢
npUMepaMH Pa3iIMYHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl ¥ 3Bepell pasHbIX BHIOB, TepOaphH pacTCHUM
ONM3KUX BUAOB, 00Pa30BaBIINXCS PA3TUYHBIMHU CIIOCOOAMH.

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

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

JlaGopaTopHas padoTa «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJbTaThl

Metoapl wu3ydeHus MakposBomoouud. [laseoHTonornyeckue METOAbl H3YUYEHUS 3BOJIIOLIUU.
Ilepexonubie GOpMbI U PUIOTCHETHYECKHUE PAIBI OPTaHU3MOB.

Bbuoreorpaduueckue mMeronpl u3ydeHus s3pomound. CpaBHeHue ¢uiopsl U (GayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckue odbmacti 3emi. BUABI-SHIEMUKH U PETUKTHL.

OMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOrHYECKUE METOAbl HW3YyYEHHS  3BOJIIOLUH.
I'eneTnyeckne MeEXaHU3MBl JBOJIOLMM OHTOI'€HE3a W TMOSABJICHMS HBOJIOLMOHHBIX HOBIIECTB.
I'oMonOrMYHblE W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBL.  MOJEKyJISpHO-
reHeTHYEeCKUe, OMOXMMUYECKHE U MaTeMaTHIeCKUe METO/Ibl U3YUEHHUS 3BOMIOUNH. | OMOIOTHYHBIE T'€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOT€HETHIECKUX EPEBLEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIUSI TCHOMOB.

OO0mue 3akoHOMEpHOCTH (IpaBwiia) 3BOMOLUH. [lpunyun cmenwvi @dynkyuii. HeoOpatumocTsb
3BOJIIOLMU. AJanTUBHAsA paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpanuu

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

TaOnuie! u cxembl: «DUTOTEHETHIECKUH PAA JOMIATIN», «APXEONTEPUKCY, «3BEPO3YyOble SLIEPh»,
«Crerouedans», «Puanoputs», «CeMeHHbIE NANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«peiid xoHTHHEHTOB», «PenmukTel», «HauanpHble cTaguyd SMOPUOHAIBLHOTO Pa3BUTHS ITO3BOHOYHBIX
KHBOTHBIX», «['OMOJIOTHYHbIC U aHAJIOTHYHBIE OpraHbl», «PyJIHMEHTHI», « ATaBH3MBD», «XPOMOCOMHbBIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIE HampaBlieHHUS 3BOJIONHNY, «OOIMe 3aKOHOMEPHOCTH
3BOJIFOLIUN.

OO6opymoBaHue: KOJJICKIIUU, TepOapwu, MYJLDKH HCKOTAeMBIX OCTATKOB OPTaHU3MOB, MYJLSTKH
TOMOJIOTHYHBIX, aHATIOTUYHBIX, PYJIUMEHTAPHBIX OPTAaHOB M aTABU3MOB, KOJUICKIINU HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE KU3HU HA 3emJie

Hayunble ruroressl POUCXOXKICHUS KU3HU Ha 3emie. AOHOreHe3 W maHcnepmus. JloHaydHble
MIPEJICTABICHUS O 3aPOXKJIEHUH KU3HU (KpeanroHn3M). I nimore3a MoCTOSIHHOTO caMO03apOXKIeHUS KU3HU
n e€ omposepxkenue onbitamMu @. Pemm, JI. Crnammanmanwm, JI. Ilactepa. [lpomcxoxneHue >XW3HU U
acTpOOHOJIOTHSI.



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

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

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

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

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

OcCHOBHBIE 3Tanbl BOJIOLIUH KUBOTHOTO Mupa. OcHOBHBIE apoMOp(]o3bl KUBOTHHIX. BeHpckas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJIGHUE COBPEMEHHBIX THUTIOB. [lepBbie XOpA0BbIE )KUBOTHBIC. JKU3HD B
BoJe. DBONIONUSA TO3BOHOUHBIX. [Ipomcxoxknenne amdubuii wu pentmwmid. [IpoucxoxkaeHue
MJIEKOTIATAIOMMX MW Tnrull. llpwHiun xmrodeBoro apomopdosza. OcBoeHHe OECHO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIU.

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

MaccoBble BRIMUPaHUS — 3KOJIOTHUECKHE KPU3UCHI Mpouuioro. [IpuurHbl U CIeACTBUS MAaCCOBBIX
BbIMupaHuil. CoBpeMEHHBIH OKOJIOTHYECKHil KpHu3UC, ero ocobeHHoctu. IIpobmema coxpaHeHUs
OounopazHoobpasus Ha 3emie.

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

JdeMoHcTpanuu

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

Tabmumer u cxembl: «Cxema ombita . Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIo
caMo3apoKIeHUs KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHM4eCKOU 3BOTIOLUNY,
«I"eoxpoHonorudeckas mkana», «HadanpHple dTambl OpraHUYEcKO IBotoIuN», «CxemMa o0pa3oBaHUs
JYKApUOT MyTEM cuUMOHOTeHe3a», «CHucTeMa XUBOW HpUposl», «CTpoeHne BHpyca», «ApoMopdo3bl
pactenuit», «Puanodure», «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCII», «MXW»,
«[Tanopotauku», «l'onoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHWil», «Cxema pa3BUTUA
JKUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «lIpocreiimue», «KumieunomonoctHeiey», «llnockue
gepBu»,  «UmeHucroHorue»,  «PwiOB»,  «3emHOBOmHEIEY»,  «lIpecmbikarommecs»,  «lITHIBDY,
«Munexkonuratouiuey», «Pa3BuTue KU3HU B apXeckoi spey», «Pa3BuTue ®U3HU B NPOTEPO3OHUCKOUN 3per,
«Pa3BuTHE XU3HU B NAJCO30UCKON 3pey», «Pa3BUTHE )KM3HU B ME3030MCKON 3pe», «Pa3BUTHE XKU3HU B
KaifHO30MCKOH 3pey, «COBpeMEHHAast CUCTEMa OPTaHMYECKOTO MUPAY.

OO6opynoBanue: repbapuy pacTeHHH Ppa3IMYHBIX OTJENOB, KOJUICKIIMH HACEKOMBIX, BII2YKHBIC
Mpemaparsl JKMBOTHBIX, PAaKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM WTIJIOKOKHX, CKEJEThl ITO3BOHOYHBIX
KUBOTHBIX, Yy4ela NTHII U 3BEPel, KOJUIEKIIMH OKaMEHEJIOCTEH, ITOJIE3HBIX HCKOMAEMBIX, MYJIKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas Ja6opatopnas padora «MozgenupoBanue onsiToB Musutepa—tOpu no uzydeHuro
aOMOTeHHOTO CHHTE3a OPraHMYECKUX COCIMHEHUH B TIepBUYHON aTMocdepe».



JlaGopaTopHas padora «l/I3ydeHune u onvcanrue HCKONaeMbIX OCTaTKOB IPEBHUX OPTaHU3MOB).
IpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUH Pa3HBIX OTAEITIOBY.
IpakTnyeckas padora «3yuenne ocoOeHHOCTEH CTPOCHHS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpouncxosxaeHne 4ejJ10BeKa — AHTPOIIOreHe3

Paznensl u 3anaun anTpononorui. MeTo sl aHTPOMOJIOTHH.

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

CX0JICTBO uelOBeKa C JKUBOTHBIMH. CHCTEMaTH4eCKOEe MOJOXKEHHE uenoBeka. CBHIETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEILHO-MOpP(QoIorudeckue, sMOpHoIOrHIecKue, Gru3noaoro-
Onoxummuueckue, mopefeHdeckne. OTIMYUS 4YEIOBEKa OT KMBOTHBIX. lIpAMOXOXKICHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOIOBHOTO MO3Ta ¥ BTOPOW CHT'HAJIbHOM CUCTEMBI.

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

OcHOBHBIE CTaJWU aHTpoIloreHe3a. PaHHME 4YenoBeKOOOpa3Hble 00€3bsiHbI (IPOKOHCYNBI) H
paHHUE TOHTHIBI — O0IIKE MPEKH YeJIOBEKOOOpa3HbIX 00€3bsIH U JIIOJCH. ABCTPAIONUTEKH — ABYHOTHE
npeaku arofeil. YenoBek yMesblil, IepBble W3TOTOBICHUS OPYIUH Tpyla. UenoBeK NPpAMOXOASAIIMNA U
NepBbI  BBIXOA JIOJe 3a mpenensl Adpuku. YemoBek reiinensOeprckuii — oOmMid  TpemoK
HEaH/JepPTaJIbCKOTO YeJOBEKa M 4YelloBeKa pa3yMHoro. YeraoBeK HEaHIEpTaNbCKUM Kak BUJ JoJei
XO0JOJHOTO Kiumara. YenmoBeKk pa3yMHBIH COBPEMEHHOTO THIIA, JIEHHCOBCKMH 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuxu. [laneoreneTrka u najseoreHOMHKA.

OBOJNIOIMS  COBPEMEHHOTO 4YeloBeKa. EcCTecTBEHHBIH OTOOp B TMOMyNANUAX YeIIOBEKa.
MyTtannoHHEIH Tiporiecc u noauMopdusM. [lomynsimonabie BoMHBL, apetid reHoB, MUTparus U «dPQexT
OCHOBATEJIS» B HOMYJIIIKSAX COBPEMEHHOIO YEJIOBEKa.

Yenoseueckue packl. [lonstue o pace. bonbime packl: eBporneonaHas (eBpa3uiickas), aBcTpalo-
HerpouHas (PKBaTOpHAIbHAs), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u myTH paccerneHus
yenoBeka 1o MaHeTe. EaWHCTBO denoBedeckux pac. HaydHash HECOCTOATENBHOCTh pacHu3Ma.
[IpucriocobeHHOCTh YeoBeKa K Pa3HBIM YCIOBHAM OKpYXaroliel cpensl. Biusiane reorpadudeckoit
cpenpl 1 Apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIimHapHble MEeTOAb! B (GU3MUEcKOl (OMOIOrn4ecKoi) aHTPOIIONIOTUH. DBOIIOLUOHHAS
AQHTPOIIOJIOTHST M TaJCOAHTPOIOJOTHA YEJIOBEUSCKUX MOMyasuuid. buoconuanbHble Hcclel0BaHUsS
pUpoAbl yenoBeka. MccnenoBanue KO3BOIOMUHE OMOIIOTHYECKOTO ¥ COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

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

TaOnuue! 1 cxeMmbl: «MeToabl aHTPONONOTUNY, «I 0JI0OBHOI MO3I uesioBeka», «HenoBekooOpas3HbIe
00e3bsiHB, «CKeJIeT YelloBeKa M CKeJeT IIMMIaH3e», «PyITuMeHTH U aTaBH3MbL», «/[BroKyliue Cuilbl
AHTPOIIOTeHE3a», «DBOJIIOIIMOHHOE IPEBO YEIOBEKa», « ABCTPAJIONUTEK», «HenoBek ymenslit», «UenoBek
npsaMoxosaIuiiy, «/lerncockuil yenosex» «Heannepraneiusy, «KpomanboHub», «IIpenkn deisoBekay,
«DTansl 3BOJIIOLIMH YeNoBeKay, «Packl yeroBekay.

ObopynoBanue: MyJISDKM OKaMEHEJIOCTeH, MpeaMeTOB MAaTepHalbHON KyJIbTyphl HPEAKOB
yelioBeka, penponaykiuu (pororpaduu) KapTHH ¢ MHUQPOJOTHUSCKUMH U OUOJCHCKUMH CHOXKETaMU
MIPOMCXOXKJICHHS YeoBeKa, (oTorpaduu HaXOJIOK MCKOIAEMBIX OCTAaTKOB YEIOBEKa, CKEJIET YellOBeKa,
MOJIeJTh Yeperna 4esioBeKa M depena IIMMITaH3e, MOJENTb KUCTH YeJIOBeKa W KHCTH IIMMIIaH3€, MOIEIH
TOpca MPEJKOB YEJI0BEKa.

JladopaTopHasi padora «l3ydeHne O0COOCHHOCTEW CTPOCHUS CKEJIeTa YeJIOBEKAa, CBSI3aHHBIX C
PSIMOXOXKICHHEM.

IIpakTuyeckass padota «lI3yueHne SKOIOTHYECKUX aAaNTaIlli YEITOBEKay.

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



3apoxaeHue U pa3BuTUE dKonoruu B Tpyaax A. ['ymOonsara, K. ®@. Pynse, H. A. CeBeprosa, J.
Texkens, A. Tencnu, B. H. Cykauépa. Pazgensl u 3amaum sxonoruu. CBs3b 3KOJOTHMHU C APYTUMHU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOdrONEHHS. OKCIEPUMEHTHI B SKOJOTHMHU: TMPHUPOJHBIE U
naboparopHbsle. MozenupoBaHHEe B OSKOJOTHH. MOHHUTOPHHT OKpYXArolled Cpeabl: JIOKaNbHBIM,
PETHOHANILHBIN U TI00TbHBIH.

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

JdeMoHcTpanuu

[Moptpetsi: A. I'ym6onsar, K. ©. Pynse, H. A. CeBeprios, D. I'ekkenb, A. Tencnu, B. H. Cykaués.

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

JlabopaTopHas padora «/3yueHue METOI0B 3KOJIOTHUYECKHUX HCCIIEIOBaHUI».

Tema 7. Oprannsmsl u cpefa 00UTaAHUA

DKkoJjiorudeckue (GakTopbl M 3aKOHOMEPHOCTH HX JeicTBus. Knaccudukamms 3KOJIOTHYECKHX
(akTOpoB: aOMOTHYECKHE, OHOTHYECKUE, aHTpomoreHHeie. OOIMEe 3aKOHOMEPHOCTH JICHCTBUSI
skonoruueckux Qakropos. IlpaBumo wmuammyma (K. Ilnpenrens, FO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MEI.

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

Temnepatypa Kak »dkomormdeckwii ¢akrtop. JleiicTBue TeMmreparypsl Ha OpPTaHH3MBI.
[TolikunoTEepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPraHU3MBI.

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

Cpenpl  oOWTaHMS OPraHM3MOB: BOJHAS, HAa3eMHO-BO3AYILUHAs, IOYBEHHAs, TIJIyOWHHAs
MOJOYBEHHAs!, BHyTpHOprann3MeHHas. Gu3nko-xuMudeckne 0coOEHHOCTH Cpel 0OUTaHUs OPTaHU3MOB.
[Tpucnoco6iieHnst OpraHU3MOB K )KU3HU B Pa3HbIX CPEAax.

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

Kuznennsie Gpopmel oprann3MoB. [loHsTre o xu3HeHHOH (opme. KuzHeHHbIE POPMBI paCTEHUI:
JepeBbs, KYCTapHHUKU, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHONETHHE TpaBbl. JKu3HEeHHbIE (HOPMBI
JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3p0OHOHThI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnyeckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumOuo3 u ero ¢opmbl. Ilapasutusm, koomepamus, MyTyalau3M, KOMMEHCATU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckne B3ammoneidcTBus (Tommyeckue, Gopudeckue, ¢dadbpuieckne).
3HavyeHne OMOTHYECKUX B3aUMOJECHCTBHUM Ul CYLIECTBOBAHUS OPraHU3MOB B cpee oOuTanus. [IpuHuun
KOHKYPEHTHOT'O UCKITIOUEHHUSI.

JdeMoHcTpanuu

Tabmuisl 1 cxeMbl: «OKomorudeckue GakToper», «CBETOBOW CHEKTPY, «IKOJOTHUECKHE TPYIIIIBI
KUBOTHBIX TI0 OTHOIIEHHIO K CBETY», «|emIoOKpOBHBIE XUBOTHBIE», «XOJIOAHOKPOBHBIE XHBOTHBIEY,
«DPu3noNornyeckue aaanTanud KUBOTHBIX», «Cpenbl oOWTaHUs opraHu3MoBy, «buonorndeckne
puTMBD», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« JKu3HEHHBIe (OPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOTO Jecay, «llemn muTanms, «XUITHAYECTBOY,
«[Tapazutzm», «Konkypenuus», «Cumonosy, «KoMmMmeHncanmsm».

O0opynoBanue: repbapuu pacTeHHH W KUBOTHBIX, MPUCTIOCOOJICHHBIX K BIMSHHUIO Pa3IHYHBIX
JKOJIOTHYECKUX (DaKTOpPOB, TepOapuu CBETONMIOOMBBIX, TEHETIOOWBBIX W TEHEBBIHOCIHBBIX PACTEHHH,
CBETOJIIOOMBBIE, TEHETIOOWBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIE PACTEHUs, repOapurl U KOJUICKIIUH



TEIUIONIOOMBBIX, 3MMOCTOWKHX, MOPO30YCTOMYHMBBIX PACTCHWH, dydyela MNOTHI M 3Beped, repOapuu
pacTeHuii, oTHOCAMUXCs K Turpodutam, kcepoduram, Mezodpuram, KOMHATHBIE pACTEHHUS JaHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIOUINX B pa3HBIX CpeAax, repdapuy U KOJJIEKIMH PACTCHUH W KUBOTHBIX,
o0ajaromXx YepTaMu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TrepOapuu M
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BrisiBIeHHE MPUCIIOCOOTICHUI OPraHN3MOB K BIMSHHUIO CBETaY.

JlaGopaTopHasi padora «BrIsiBIeHHE PUCIIOCOOTICHUI OPraHU3MOB K BIHSHHUIO TEMIIEPATYpPh».

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

Tema 8. Jkos10rust BUAOB U NOMYJISIIUI

DKOJNOrn4ecKne XapakTepUCTUKH momyssiuud. llomymsiuust xkak Owojorudeckass cuctema. Ponb
HEOJTHOPOJTHOCTH CpeIbl, (PU3MUecKuX OaphbepoB U O0COOCHHOCTEH OHMONOrMH BHUIOB B (DOPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl mnomyissiuidi. OCHOBHBIE MOKa3aTeNN TOMYyJSALUN: YHUCIEHHOCTD,
IUIOTHOCTh, BO3pacTHas M IOJIOBasi CTPYKTYpa, POXKAAEMOCTb, IMPUPOCT, TEMI pPOCTa, CMEPTHOCTb,
MUTpaIusl.

OxoJoruyeckas CTpykTypa nomyasinui. OleHKa YUCIEHHOCTH oMy Isaui. JJuHamMuka nomyasuuu
u e€ perymsuus. buotnueckuii moTeHMan nomyaauuy. MoaenupoBaHue TMHAMUKHU nomysuuu. Kprusbie
pocTa 4HCIEHHOCTH momyaauuu. KpuBble BbDKMBaHHA. Perynsuus 4YMCIEHHOCTH MOIYJSALUN: pOJib
(haKTOpOB, 3aBHCAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. DKoJOrmyeckue crpareruu Bumos (- m K-
CTpaTerun).

[onsiTre 06 3KOIOTHYECKON HUIIE BUaa. Mectoooutanue. MHOrOMepHas MOJIETh IKOJIOTHIECKOM
Huum [ .M. Xatunacona. PazMepsl skonoruueckoil Humu. IloTeHnnanpHas U peaan30BaHHAs HULIY.

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

3aKOHOMEPHOCTH TOBEIEHHS W MHUIPaLUil >KUBOTHBIX. brojoruueckue WHBa3HHM UYKEPOIHBIX
BUJIOB.

JdeMoHcTpanuu

optpert: x. M. XaTunHCOH.

Tabmuuel U cxeMbl: «ODKOJOIMYECKHE XapakTepUCTHUKH nomyssiuuny, «lIpoctpancrBeHHas
CTpYKTypa mHomyisuun», «Bo3pacTHple nmupamMuasl nomyiasaun», «CKOPOCTb 3aceleHUs! MOBEPXHOCTH
3emMiiH pa3IMYHbIMUA OpraHu3MamMmy», «Moaens skonoruueckoit uumu Jixx. M. XaTuuHcoHay.

ObopynoBanue: repbapuu pacTeHUH, KOJUIEKINH KUBOTHBIX.

JlaGopaTopHasn padora «IIpucrocobieHust ceMsiH pacTeHUH K pacCeIICHUIOY.

Tema 9. JkoJiorust c0001MECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobuiecTBa oprann3MoB. bronenos u ero ctpykrypa. CBsi3u MeXly opraHu3MaMu B OHOLIEHO3E.

Okocucrema Kak oTkpeitas cucrema (A. [Lx. Tencnn). @yHKIMOHAIBHBIE OJOKM OPraHU3MOB B
9KOCUCTEME: POIYLIEHTbI, KOHCYMEHTHI, peayleHTsl. Tpopuueckue ypoBau. Tpodudeckne nenu u ceTu.
Abuotnyeckue 61oku 3kocucTeM. [104BBI 1 MBI B 3KOCcHCTEMaxX. KpyroBopoT BelecTB U HOTOK SHEPrUn
B DKOCHCTEME.

OcHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. broMacca 1 nmpoxykius. DKoJ0orHdyeckue MUpaMuIbl Yuced,
0MOMacchl ¥ SHEPTUH.

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

IIpuponHbIe SKOCHCTEMBI. JKOcUCmeMbl 03€p U pek. OKocucmemvl MoOpell U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, yCmbiHb.

AHTpONIOTEHHBIE SKOCUCTEMBI. ATpOIKOCHCTEMA. ATPOIIeH03. Pasnnums Mexay aHTPOTIOT€HHBIMU
Y TIPUPOIHBIMHU 3KOCHUCTEMAMHU.



VYpb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. [opoxackas d¢umopa u dayHa.
CuHaHTpOonH3auusi TOpoAcKoi QayHbl. buonorndeckoe u XO3SHCTBEHHOE 3HAYEHUE arpodKOCHCTEM H
ypOO3IKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aHMMOJEHCTBUH OpPraHU3MOB B dKocucTeMax. Poib
KACKAOH020 3(exma u 8udo6-30upuramopos (Kuouesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoc »HEPrMM M BEIIECTB MEXKIY CMEXKHBIMH JKOCHCTEMaMH. YCTOHYMBOCTH OPTraHU3MOB,
MOMYJISIUN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanusmbl 8030eticmeus 3a2psA3HeHUN Pa3HbIX MUN08 HA CYOOP2aAHUSMEHHOM, OP2AHUBMEHHOM,
NONYAAYUOHHOM U IKOCUCHEMHOM YPOGHAX, OCHOBbL 3KOA02UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmausi. MeTo1oIorsi MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX AKOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencau.

Tabmuuer u cxembl: «CTpykTypa OHOLEHO3a», «IJKOCHCTEMa MIMPOKOIUCTBEHHOTO JIiEcay,
«DKocucTeMa XBOMHOTO Jecay, «DyHKIHMOHAIBHBIE TPYIIbI OPraHU3MOB B 3KocHcTeMe», «KpyroBopot
BEIIECTB B dKocucTeme», «llemn muranus (mactOWInHAs, AETPUTHAs)», «IDKOJIOTHYECKas NHpamMHIa
qHceny, «IKOIOTHIECKas MupaMuia OuoMacchl», «DKoJorHyecKas mupaMua sHeprumy», «Odpa3zoBaHue
Oomota», «llepBuunas cykmeccusi», «BoccraHoBieHue yeca mocie moxkapay, «IKOCHCTEMa 03epay,
«ArporeH03», «KpyroBopoT BelecTB ¥ IOTOK SHEPTUH B arporeHos3ey, «[ [pumepsl ypOosKocHcTeM».

Ob6opynoBanue: repbapuu pacTeHUH, KOJIIEKIIMA HACEKOMBIX, Yydella NTHIl U 3Bepeid, repoapun
KYJIBTYPHBIX B JUKOPACTYIINX PACTCHHUI, aKBAPHUYM KaK MOJIEIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHne u onrcanue ypoo3IKOCHUCTEMB.

JlaGopaTopHast padora «/3yueHune pazHO0Opa3us MEIKUX NOYBEHHBIX YICHUCTOHOTUX B PA3HBIX
IKOCUCTEMAX.

IOKCeKypeuss «IKCKypCcHsl B THUIHYHBIA OHoreorneHo3 (B ayOpaBy, OepesHsK, €NbHHK, Ha
CYXOJIONTbHBINA WIIH MMOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcHus «IKCKYPCHsI B arpO3KOCUCTEMY (Ha TOJIE WITH B TETUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riaod6ajbHas IKOCHUCTEMA

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

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

3onansHOCTE OMocdepsl. [lonsaTne o 6umome. OcHOBHBIE OMOMBI CYIIM: TYHIApPA, XBOWHBIE Jieca,
CMEIIaHHbIe U IIUPOKOJIMCTBEHHBIE JI€Ca, CTENH, CABaHHBI, IIyCTBIHH, TPOITMYECKHUE JIECa, BHICOKOTOPHSI.
Kimumar, pacTuTeNnbHBIA 1 )KUBOTHBIH MUpP OMOMOB CYIITH.

CrpykTypa U (GYHKUMS JKHBBIX CHCTEM, OLIEHKAa MX PECYpPCHOrO MOTEHIHaja U OHoC(epHBIX
(GyHKITHIA.

JdeMoHcTpanuu

Ioptpetsi: B. . Bepraackwuii, 9. 3rocc.

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

O6opynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUHU KHBOTHBIX.

Tema 11. YUennoBek u OKpy:Kaiomas cpeaa

DKoyornveckue Kpu3KMchl M UX NMPUYUHBL. BosneiicTBue denoBexka Ha Omocdepy. 3arps3HeHHe
BO3AymIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOW cpeapl. OxpaHa BOJHBIX PECYpPCOB.
Paspymenue moussl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHnue kimumara.



AHTpPONOTEHHOE BO3JICHCTBHE HAa PACTUTENBHBIA M KUBOTHBIM MHUp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE MPHHLUIBI OXpaHbl NpUponsl. Kpacublie kHuru. Ocobo oxpaHseMmble
npupojusie Teppuropun (OOIIT). borannueckue caapl ¥ 300J0TMUECKHE TAPKH.

OCHOBHBIE NPHUHLMUIBl YCTOWYHMBOIO pa3BUTHS deJIOBeUecTBA M Npupoasl. PannonamsHOe
MPUPOAOTIONB30BaHUE M COXPAaHEHHE OMOJIOTHYECKOro pazHoobOpasms 3emin. OOIIuEe 3aKOHOMEPHOCTH
rII00ANBHBIX  9KOJIOTHYECKUX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3UCa W €ro BEpOSATHBIE
MIOCJIEICTBHUS.

Pa3BuTHEe METOOB MOHUTOPHMHIA Ppa3BUTUS OMNACHBIX TEXHOTEHHBIX IMpoueccoB. Cucmemmobie
uccredosanus nepexoda K pecypcocoepezaroweli U KOHKYpeHmocnocoonou suepeemuxe. buonozuueckoe
pasznoobpasue u buopecypcuvl. Hayuonanvuvie ungopmayuonnvie cucmemsl, obecnevusaioujue 0OCMyn K
uUHGOpMAYUY NO COCMOANUIO OMOETbHBIX U008 U dKocucmeMm. OCHOBLL FIKOpeadUTUMAYUU IKOCUCTHEM U
€cnocob08 6opvovI ¢ buonospedcoeHusMU. Pexoncmpyxyus MOpcKUx u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuuel 1 cxeMbl: «3arps3HeHne aTMocdepbl», «3arpssHeHue Tuapocepbl», «3arps3HeHHE
nouBs», «llapaukoBeiii 3 dext», «Ocobo oxpaHseMmble TPUPOAHBIE TeppuTOpUM», «Moaenu
YIPABJISIEMOIO MUPa».

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

IHHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K PE3yIbTaTaM OCBOEHHS OOYYArOMIMMHUCS MPOrpaMM
CpemHero o01ero o0pa3oBaHus: INYHOCTHBIE, METANIPEAMETHBIE U TIPEIMETHEIE.

B cTpykType IWYHOCTHBIX pE3yJIbTATOB OCBOCHHS TMPOTPAMMBI IO OHWOJOTHH BBIIEIEHBI
CIIEIyFOIAE COCTABIISIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCHUHUCKOW TPaKJAHCKOW HIIEHTHYHOCTH —
TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOIPENEICHUIO, Haluuue Momusayuu K
00ydeHUI0 OWOJIOTHH, YeleHANpAasieHHOe pasgumue BHYTPEHHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPATUIMA Pa3BUTHS OHOIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
CnocobHOCmMb O0YYaIOIIUXCS PYKOBOJICTBOBAThCSI B CBOEH JESITENBHOCTH II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, NPHUCYIIUMH CHCTEME€ OHOJOTHYECKOTO OOpa3OBaHUS, HAIudue NPABOCO3HAHUS
9KOJIOTUYECKOU KYIBTYPBI, CHOCOOHOCMU CMABUMb A U CTPOUTD )XHU3HEHHBIE TIJIaHbI.

JInaHOCTHEIE PE3ybTaThl OCBOSHHS MPOTPAMMBI 110 OMOJIOTUH JOCTUTAIOTCS B €IMHCTBE YIeOHOU
U BOCHUTATENIbHOM  JEATEIBHOCTH B  COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUHCKUMHU
COIMOKYIIbTYPHBIMHU, HICTOPUIECKUMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE
MpaBWJIaMHd W HOPMAaMH TIOBEJEHHUS W CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHHWS, CaMOBOCIIUTAHUS W
CaMOpPAa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULMU JIUYHOCTH, MATPUOTHU3MA U YBAKEHUA K 3aKOHY HU
MIPABOIOPAIKY, YSJIIOBEKY TPY/a U CTapIIeMy OKOJICHUIO, B3aMMHOT'0 YBaXKEHHUSI, OEPEHKHOTO OTHOIIICHUS
K KyJIbTYPHOMY HACJIEIMI0 M TPaJULMSIM MHOTOHAIIMOHAIIbHOTO Hapoja Poccuiickoit ®enepauuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JImaHOCTHBIE pe3ynbTaThl OCBOEHHsS] y4eOHoro mnpeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOIIMXCS PYKOBOJICTBOBATLCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHUCTEMOW  TIICHHOCTHBIX  OpHUCHTAlWi, TO3WTHBHBIX  BHYTPEHHUX  yOCKICHUH,
COOTBETCTBYIOIINUX TPAIUAIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO OOIECTBa, pPACIIUPEHUE >KU3HEHHOTO
OTBITa W OMBITAa ACSITCIIBHOCTH B TIPOIECCE pPeaM3allii OCHOBHBIX HAIPABIICHWHA BOCIUTATEIHHOU
JIEATEITLHOCTH, B TOM YHCJIC B YACTH:

1) rpaskaaHCKOro BOCIMTAHMSA:



c(OpMHPOBAHHOCTh TPAKIAHCKON MO3UIMH OOYYaIOUIerocs Kak aKTUBHOTO W OTBETCTBEHHOI'O
YJICHa POCCHIICKOTO OOIIIEeCTBA,;

0CO3HAaHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOHW JESITENbHOCTH INPH CO3AaHUM YYEOHBIX MPOCKTOB,
peleHny y4eOHbBIX U MMO3HABATENLHBIX 3a/1a4, BHITTIOJIHEHUH OUOJIOTHYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpENeNsATh COOCTBEHHYIO MO3MILMIO 10 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM
YKU3HH U OOBACHSITH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO B3aUMOACHUCTBHSA
Tro/iel ¢ pa3HbIMU YOSKACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSAMH M COLMAIILHBIM TOJIOKEHHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B MPOILIECCE COBMECTHOT'O BBHIMOIHEHHSI YUEOHBIX, MO3HABATENBHBIX
U HCCIIEIOBATENbCKUX 3a7ay, YBRKHTEIHHOTO OTHOIIECHHS K MHEHHIO OIMOHEHTOB MpPU 00CYKACHUH
CIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONIEPKAHMUS;

TOTOBHOCTb K TYMaHUTApHOM M BOJIOHTEPCKOH 1EATEIbHOCTH;

2) NaTpMOTHYECKOr0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON IPaXTaHCKOH UICHTUYHOCTH, IATPUOTHU3MA, YBAKEHUS K CBOCMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Nepen PoanHoM, TOpAOCTH 3a CBOW Kpal, cBoro PonnHy, cBO S3BIK U
KyJIbTYpY, MPOILIOE U HACTOsIIee MHOTOHAIIMOHAIBHOT 0 Hapoia Poccuy;

INCHHOCTHOC OTHOLICHUEC K MPUPOJHOMY HACICAUIO W MNaMATHHUKaM IPHUPOJAbI, JOCTHXXCHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUMCKUX YUYEHBIX B CTAHOBJICHHC M DPa3BUTHE OWOJIOTHUH,
MMOHMMaHUs 3HAYEHHUs] OWOJIOTUM B TO3HAHWUHM 3aKOHOB TPUPOIBI, B KU3HU YEJIOBEKAa W COBPEMEHHOTO
00111eCTBa;

uzeiHas yOexxIEHHOCTh, TOTOBHOCTh K CITy’K€HUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 33 €0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHUE TYXOBHBIX LICHHOCTEH POCCUICKOI0 HApPOa;

c(hOopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSCh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM POJIWTENSM, CO3JaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUS IIEHHOCTEH CeMEHOHN KM3HH B COOTBETCTBHHU C TPAAUIUAMU HaponoB Poccuy;

4) 3cTeTUYeCKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOIIeHHEe K MHUpY, BKIOYas OCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHH;

MMOHUMaHHUE 3MOIMOHAIBHOTO BO3ICHCTBUS JKUBOU MPUPOIEI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBAa, CTPEMIIEHHE MPOSBIATH KadecTBa
TBOPYECKOU JTMIHOCTH;

5) ¢usuyeckoro BocnuUTAHUS, (POPMUPOBAHHUS KYJILTYPbI 310POBbSl U 3MOLHUOHAJIBHOIO
Oaronosyums:

MOHUMAaHUE M peanu3amus 3740pOoBOro M 0Oe3omacHOTo o06pasza >KM3HH (3I0pPOBOE IUTAHUE,
COOJIIOJICHNE THTHEHWYECKUX TIPaBHJI M HOPM, COaJaHCHUPOBAHHBIM PEXHUM 3aHSATHH W OT/ABIXA,
peryispHas q)mquecxas{ aKTI/IBHOCTB), 6epe>KHoro, OTBETCTBECHHOI'O M KOMIICTCHTHOI'O OTHOIICHUA K
COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 37I0POBbBIO;

IMOHMMAaHUE LCHHOCTU IPaBUJI HWHAWBUAYAJIBHOI'O W KOJIJICKTUBHOI'O 0e30IacHoro IIOBCACHUSA B
CUTYyalMSIX, YTPOKAIOIINX 300POBBIO U XKU3HHU JIIOJEH;

OCO3HAHWE TIOCTENCTBUH W HENpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOICHHS aJKOTOJIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCTIMTAHMSA

TOTOBHOCTH K TPYAY, OCO3HAHHE IIECHHOCTH MacTepPCTBa, TPYAOIO0HE;



TOTOBHOCTh K AaKTHBHON JI€ATENbHOCTH TEXHOJOIMYECKOM M COLMalIbHOM HampaBIEHHOCTH,
CIOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATH U CAMOCTOSITEIILHO BBIIOIHATE TAKYIO JESITEIbHOCTS;

MHTEpEC K pasnuyHbiM  cdepaM MpodeccHOoHANbHONW JEsITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOD OyaAyIel npodeccun U peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHB;

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO Ha MPOTSDKEHUN BCEH JKU3HU;

7) 3K0I0rM4eCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIeIeco00pa3Hoe OTHOLICHHE K MPHUPOJE KaKk UCTOUHHMKY JKU3HU Ha 3eMile, OCHOBE
€€ CylLIECTBOBaHUS;

TIOBBIILICHUE YPOBHS SKOJIOTHUECKOW KYJbTYpHI: MPUOOPETEHNE OMNbITa [UIAHUPOBAHUS MOCTYIKOB
Y OLIEHKH UX BO3MOJKHBIX TOCIEACTBHUM I OKPYKaroIel cpeabl;

0CO3HaHHUE IIT00ATBHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIeM U IMyTel UX peIICHHS;

CIOCOOHOCTh HCIIONB30BaTh MpHOOpEeTaeMble MpPU HM3yYeHHH OWOJOTMH 3HAHUS W YMEHUS MpHU
pelieHnrd TpoOJieM, CBSA3aHHBIX C PpalMOHAJLHBIM MPUPOAONONB30BaHHEM (COONIIOJCHNE TMPaBHII
MOBEJICHUSI B TPUPOJIE, HANPABICHHBIX HAa COXPaHEHHE PABHOBECHS B JKOCHCTEMAaxX, OXpaHy BHJOB,
3KOCUCTEM, OUOCHEPHI);

AKTUBHOE HEIPUSTUE ACUCTBUM, NPUHOCAIIMX BpEJ] OKPYKAIOIIEH NPUPOJHOW cpere, yMEHue
MPOTHO3MPOBATh HEOJIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JIeHCTBUU U
MpeI0TBpAIaTh UX;

HaJIMYHe Pa3BUTOTO 3KOJIOIMYECKOTO MBIIIICHHS, IKOJIOTHYECKON KyJIbTYPHl, ONbITA AESTEIbHOCTH
SKOJIOTMYECKOM  HANpaBI€HHOCTH, YMEHHA  pYKOBOJACTBOBAaThCS WMH B  II03HABaTeNIbHOM,
KOMMYHHKATHBHOM M COLMAIBHON NPAaKTHKE, TOTOBHOCTH K YYacTHIO B NPAKTUYECKOH IEATEIbHOCTH
9KOJIOTHYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKd U OOIIECTBEHHOM NMPakTHKH, OCHOBAHHOTO HA JHAJIOre KYJIbTYpP, CIIOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYIBTYPBI KaK CPECTBA B3AUMOACUCTBUS MEXKAY
JIOBMH U IO3HAHHS MUPA;

NOHUMaHue crequdukn OWONOTMM Kak HayKd, Oco3HaHua e€ poiau B (OPMHUPOBAHHUU
PalMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3aHUM LEJIOCTHOIO NPEICTaBICHUS 00 OKPYXKalolleM MHUpe
KaK O eIMHCTBE IPUPOJIBI, YEIOBEKa M OOIIEeCTBa, B TO3HAHUU PUPOTHBIX 3aKOHOMEPHOCTEH U PELICHUN
npobjeM CoXpaHEeHUs IPUPOIHOTO PABHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OMOJIOTMHU Ul COBPEMEHHOW LMBMIIM3ALMM: OOecleueHHs] HOBOTO
YPOBHS DPAa3BUTUSl MEOUIMHBI, CO3JaHWE TICPCIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pELIaTh
pecypcHble poOJIeMbl Pa3BUTHUS YEIOBEUECTBA, MMOUCKA MYTEH BBIXOJAA M3 TTIO0ATBHBIX SKOJOTHYECKHX
npobjeM M oOecreyeHus] Nepexona K yCTOWYMBOMY pPa3BUTHIO, PALMOHAJIBHOMY HCIOJIb30BAHHIO
NPUPOAHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAaHIAPTOB XKHU3HMU;

3aMHTEPECOBAHHOCTh B MOJYYEHHMH OWOJOTMYECKHX 3HAHMM B LENAX MOBBILICHHUS OOLIEH
KYJIBTYPbI, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTAaBHOM 4acTH (PYHKUHMOHAIBHOW IPaMOTHOCTH
oOyyarommuxcsi, GopMupyeMoii Ipu H3y4eHUH OHOJIOTHH;

MOHUMAaHHWE CYIIHOCTH METOJIOB TIO3HAHHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IONydaeMble 3HAHHS Ui aHain3a U OOBSICHEHHS SIBJICHUU OKPYKAIOIIero MHUpa |
MPOUCXOASIINX B HEM H3MEHEHH, YMEHHE JeNaTh 0OOCHOBAHHBIE 3aKIIOYEHHS HAa OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIIUXCS IAHHBIX C [ENBI0 TIOTYYEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIIONIB30BAaTh OMOJOTHMYECKHE 3HAHHS JUIS PEHICHUs MpoOJieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAaHWE IIEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH IPOEKTHYIO U
MCCIIEIOBATEIBCKYIO NeSTENFHOCTh MHANBHYAJIHHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO W caMO00OPa30BaHUIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMHU MTOTPEOHOCTSIMH.



METAINPEJMETHBIE PE3YJIbTATbBI

MerTamnpenMeTHble pe3ynbTaThl OCBOCHHUS yueOHOTo mpeamera «bHonorusy BKIIOYArOT: 3HaYUMEbIe
s GOPMHUPOBAHHMS  MHUPOBO33PEHUSI OOYYAIONIMXCSl  MEKIUCUUIUIMHAPHBIE  (MEXIpPEAMETHBIC)
oOI1IeHayYHbIe TOHATHUS, OTPaKAIOIIME IETOCTHOCTh HAYYHOH KapTHHBI MHpa W CIEU(HUKYy METOIOB
TIO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SIBICHHE, MPOLECC, CUCTEMA,
Hay4HbI (DaKT, MPHHLUIL, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HccieqoBaHUe, HaOloleHHe,
U3MEpeHne, OJKCIEPUMEHT U Jpyrue); YyHHBEpcalbHble y4yeOHbIe JACHCTBUS (TO3HABATENbHBIC,
KOMMYHHKAaTUBHBIE, PETYJISITUBHBIE), o0ecrieunBatomye GopMupoBaHue GyHKINOHAIBHONW TPaMOTHOCTH
U COLMAJIbHOM KOMIIETCHIMH OOYYalOMIMXCSA; CHOCOOHOCTH OOYYarOIIUXCSl MCHOJb30BAaTh OCBOCHHBIC
MEKIUCUUITUHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHble y4yeOHbIE JCHUCTBHA B
MO3HABATEILHON U COLUATILHOM MPAaKTHKE.

B pesynbrare u3ydeHus: OMOIOTHH HA YPOBHE CpEJHEro o0Iero oopa3zoBaHus y 00ydaromierocs
OynyT cGOopMUpOBaHBI IMO3HABATEIbHBIC YHHUBEPCAIbHBIC YUeOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
VHHUBEpCalbHbIe Y4eOHBIC NEHCTBUS, PETYISITUBHBIC YHHUBEpCAIbHBIC y4eOHbIC NIEHCTBHS, COBMECTHAs
JeSITeIbHOCTb.

MertamnpenMeTHsle pe3ylbTaTbl OCBOSHHUSI MPOIPaMMbl CPEAHEro oO0MIEero oO0pa3oBaHUs IOJIKHEI
OTpaXkaTh:

OgJ1aieHHe YHMBePCAIbHBIMH Y4eOHbIMYU 103HABATEIbHBIMM AeiCTBUAMU:

1) 6azoBbIe JOrHYeCKHe JeHCTBHA:

CaMOCTOSITETIbHO (POPMYITHPOBATE U AKTyaIM3UPOBATh MIPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPH OCBOCHWH 3HAHWN NPHUEMBI JIOTMYECKOIO MBIIUICHUS (aHauu3a, CUHTE3a,
cpaBHEHUs, Kinaccuuranuy, 0000IeHNs), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHATUN (BBIIENATH WX
XapaKTepHbIC IPU3HAKU, YCTaHABJINBATH CBSA3U C IPYTUMH HOHATHAMN);

OTIpeNIeNIATh LEeNU ACATEIbHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUU UX IOCTHXKEHHSI, COOTHOCHUTD
Pe3yIbTaThl AEATEIBHOCTH C [TOCTABICHHBIMU LIEIISIMU;

MCIIOJIb30BaTh OMOJIOTHUECKUE MOHATHS U151 OOBSICHEHUS (PaKTOB U SBJICHUH KUBOM IPUPOIHI;

CTPOUTH JIOTWYECKHE PACCYXIEHHsS (MHAYKTHBHBIEC, ICAYKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH M NPOTUBOPEYMS] B paccMaTpUBAEMbIX SBICHHUSX, (DOpMyIMpOBaTh BBIBOJABI U
3aKJIIOYCHUS;

NPUMEHATh CXEMHO-MOJICJIHBIE CpEICTBa ISl MPEICTAaBICHUS CYIIECTBEHHBIX CBS3eH H
OTHOLIEHHH B H3y4aeMbIX OHOJOrMYECKHX OO0BEKTaX, a TakkKe MPOTHBOPEUHH pasHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH(POPMALMOHHBIX HCTOYHUKAX;

paspabaTeiBaTh IUIAH pEIHICHUs NpoOIeMBl ¢ Y4€TOM aHajiM3a MMEIOLUIMXCS MaTepUalIbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBLI B JACATCIIbHOCTL, OLI€CHUBATHL COOTBETCTBUE PE3YJbTATOB LCIIAM, OLICHUBATDH
PUCKH HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH,

KOODIMHHPOBAaTh ¥  BBIIOJNHATH pabOTy B  YCJIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

Ppa3BuUBaTh KPCATHUBHOC MBIIIIJICHUC ITPU PEIICHUHN ) KXU3HCHHBIX npo6neM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IelCTBHS:

BJIaJICTh HAaBBIKAMH YYeOHO-UCCIIEIOBATENbCKONH U TPOCKTHOW JEeSTEIhHOCTH, HaBBIKAMU
paspenieHus mpodJeM, ClIOCOOHOCTHI0 M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHUS
IMPAKTHUYCCKHUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX METOIO0B ITIO3HAHMA;

HCIIOJIB30BaTh pas3IMYHBIC BUABI JACATCIIBHOCTH 110 IMOJIYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEpIIpEeTaliH, TPEoOPa30BaAHUIO0 U PUMEHEHHUIO B YU€OHBIX CUTYAIHUsX, B TOM YHCIE MPH CO3TaHUH
y‘Ie6HLIX " COUMAJIBHBIX ITPOCKTOB,

(GbOopMUPOBATh HAYYHBIM THI MBIIUICHUS, BJaJeTh HAYYHOH TEPMHHOJIOIMEH, KJIHOYEBBIMU
IIOHATHAMHA U METOJaMH,



CTaBHUTH U (DOPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTENLHON AEATENFHOCTH U )KU3HEHHBIX
CUTYyalusx;

BBISBIISITh MIPUYMHHO-CIICACTBEHHBIC CBSI3U W aKTYaJIM3UPOBATh 3aady, BBIIBUTATh THUIOTE3y €€
peleHns, HaXOOUTh apryMEHTHl IJIsl JOKa3aTeNbCTBa CBOMX YTBEP)KACHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUHU PELICHUS;

aHATM3UPOBATh TOJIYYCHHBIE B XOJIe PELICHUs 3a/1aud Pe3yNbTaTbl, KpUTUYECKA OLICHMBATH UX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISTh LIEICHANPABICHHBI IOMCK TIepeHoca CpeiAcTB H  CHOCOOOB  JEHCTBUS B
npodeccuoHaIbHYIO Cpeay;

YMETh MIEPEHOCUTH 3HAHUS B TO3HABATENBHYIO M IPAKTUYECKYIO 00IaCTH KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTeii;

BBIJIBUTATh HOBBIC HJECH, TIpejiaraTb OpUTrHHaJIbHBIC OJXOIBl U PEIICHHS, CTaBUTh MPOOJIEMBI U
3a7auu, JOMYCKaIOIIKe aJbTepHATUBHbIC PELICHUSI.

3) padota c undopmanmeii:

OpPUCHTUPOBATHCS B Pa3IMYHBIX UCTOYHMKAX HH(MOpMalWH (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TIOMYJISIPHON JTUTEpaType, OMONOTHUECKUX CIOBApsX M CHPAaBOYHHMKAX, KOMIILIOTEPHBIX 0a3ax JaHHbBIX, B
WntepHere), aHanu3upoBaTh MHGOPMALMUIO PA3IMYHBIX BUAOB M (HOPM INPENCTABICHUS, KPUTHUCCKH
OLIGHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEYHBOCTE;

(bopMynIHpoBaTh 3aMpOCHl U IPUMEHSTH Pa3IMYHbIE METOABI IPH MOUCKE  0TOOPE OMOIOTUIECKON
nH(pOpMAITH, HEOOXOAMMOH ISl BRITIOMTHEHS YISOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  WCHONB30BaHUS  MH(OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEPILEHCTBOBATH KYJIbTYPY AKTUBHOT'O HCIIOIB30BAHMS PA3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BHIOMPATh OMTUMATBHYIO (OPMY IMpeAcTaBiIeHUs OMOIOTHYecKON WH(OpMAIUU
(cxembl, Tpad UKy, TUArPaMMBbI, TAOIHIIEI, PUCYHKH U IPYTOE);

MCIIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEACTBa Ipu padore ¢ Onojornyeckoil HHGpopMarmen:
MPUMEHATh XUMUYECKHe, (PM3NUeCKUe U MaTeMaTHYeCcKhue 3HaKH M CHMBOJBI, (popMyIbl, abOpeBuaTypy,
HOMEHKIIaTypY, UCIOJIb30BaTh U NPe0Opa30BbIBATh 3HAKOBO-CHMBOJIMUECKUE CPEACTBA HAIIISAHOCTH;

BJIaJeTh HAaBbIKAMM PACIIO3HABaHUsI M 3alIMTHl MH(pOpPMaLuH, WHHOPMALMOHHONW 0E€30M1acHOCTH
JIMYHOCTH.

OgJiajieHHe YHMBEPCAIbLHBIMH KOMMYHUKATUBHBIMH AeCTBUSIMU:

1) o6menue:

OCYILECTBIISITh KOMMYHHUKAIlMd BO BceX c(epax >KM3HU, aKTUBHO y4acTBOBATh B JUAJIOTE WM
JUCKYCCHM IO CYILECTBY OOCyXmaeMoil TeMbl (YMEHHE 3a/aBaTh BOINPOCHI, BBHICKA3bIBATh CY>KICHUS
OTHOCHUTENLHO BBINIOJHEHUS MpeiaraeMon 3ajauy, yUUThIBaTb WHTEPECH] U COINIACOBAHHOCTH MO3MLMI
JPYTruX y4acTHUKOB AMAJI0ra MU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpeICTBa OOIICHWS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHUSI KOH(UIMKTHBIX CHUTyalui, yMeTb CMAr4aTb KOH(QUIMKTBI ¥ BECTH
NIEPErOBOPBI;

BJIAJICTh PAa3IMYHBIMU CIIOCOOaMH OOIICHUS W B3aWMOJICHCTBUS, MOHUMATh HAMEPEHHsS JIPYTUX
JIO/IeH, MPOSIBIIATh YBAKUTEIBFHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popmyrpoBaTh
CBOH BO3paKECHUS,;

Pa3BEPHYTO U JIOTHYHO M3JIATaTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHMEM SI3bIKOBBIX CPEJICTB.

2) COBMECTHAas 1eSITeJIbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ HHIAMBHYILHOW PabOThI MPH pEIICHIH
OHMOJIOTHYECKOW  TpOOJIeMBbI, OOOCHOBBIBATH HEOOXOJUMOCTh TMPHUMEHEHUS TpPYMIOBBIX  (HOpM
B3aMMO/ICWCTBUS NPY pelIeHnH y4eOHOH 3a1a4m;

BBIOUpATh TEMATHKy W METOJbl COBMECTHBIX JCUCTBHH C Y4ETOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH KXKIO0TO WieHa KOJJICKTHBA;



MIPUHMAMATH LIEJTU COBMECTHOM JI€ATEIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH AEUCTBUSA 1O €€
JIOCTHKEHHIO: COCTAaBJIATH IUIaH JIEHCTBHM, paclpefensaTb pONIM € YYETOM MHEHUH Y4YaCTHHUKOB,
00CyXaTh pe3ynbTaThl COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3UIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTHUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETMUECKOE MOBEJECHUE B PA3IUYHBIX CHUTYalUsX, MPOSABIATH
TBOPYECTBO M BOOOpakeHUE, ObITh HMHULIUATHBHBIM.

OBnajeHne YHUBEPCAIBHBIMHU PeryJIATUBHBIMH JeHCTBUAMM:

1) camoopraHu3amnus:

WCIIOJIb30BaTh OMOJOTWYECKUE 3HAHMS ISl BBIABICHUS MPOOJIEM U UX PEICHHS B KU3HCHHBIX H
YUeOHBIX CUTYALMSIX;

BHIOMpaTh Ha OCHOBE OWMOJIOTHUECKMX 3HAHHWW NENEeBbIE M CMBICIOBBIE YCTAaHOBKHM B CBOHMX
JEHCTBUAX M TOCTYNKax IO OTHOLIEHHIO K JKMBOW TPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY’KaIoIHX;

CaMOCTOATCJIIbHO OCYHICCTBIIATHL IMO3HABATCIIbHYIO N€ATCIbHOCTD, BBIABIATD HpO6J]CMI)I, CTaBUThb U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4i B 00pa30BaTEeIbHOM JESITEIBHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOATEIbHO COCTABJIATh IUIAH PpEIICHUS MpoOleMbl C Y4ETOM HMMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M PEATNOYTCHH;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh PaMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPENIOYTECHHIH;

JieNaTh OCO3HAHHBINA BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKON 3pYIULIUHU B PAa3HBIX 00JaCTAX 3HAHUM,
MTOCTOSTHHO TIOBHIIIATH CBOW 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbB.

2) CAMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTyalMsM, BHOCHTb KOPPEKTHBBI B JESTEIbHOCTH, OLCHHUBATDH
COOTBETCTBHE PE3YJILTATOB LIEJISAM;

BJIaJCTh HaBBIKAMH I103HABATEIILHOW pe(UIEKCMH KaK OCO3HAHHS COBEPIUAEMBbIX AEHCTBUH H
MBICIIUTEJIBHBIX TIPOLIECCOB, MX PE3YJbTAaTOB M OCHOBAaHUM, HCIHONB30BaThb NPHUEMBI peduIeKCHUH s
OLIEHKU CHUTYaINH, BBIOOPa BEPHOT'O PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATH PEILICHHS [0 UX CHHKEHUIO;

NPUHUMATh MOTHUBBI X apI'yMEHTHI APYTHX IIPH aHAJIM3€ PE3YNIbTAaTOB AEATEILHOCTH;

3) npuHsiTHE Cedsl M IPYTUX:

NPUHUMATE ce0sl, TOHUMasl CBOU HEJOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHUBBI X apI'yMEHTHI APYTHX MIPH aHAJIM3€ PE3YNIbTAaTOB ACATEILHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIINOKM;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C MO3ULMU APYTOT0 YeJIOBEKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHbple pe3ynbTaThl OCBOCHUS cofepkaHusi ydeOHoro mnpeamera «buonorus» Ha
yrIyOJEHHOM YpPOBHE OpPMEHTHUPOBAaHbI Ha oOecriedeHue MNpOQUILHOIO OO0ydeHHS OOYyJaroluXcs
Ouosornn. OHM BKIIOYAIOT: cHeUU(UUECKUE [JIsi OMOJIOTMM HAy4HblE 3HAHMS, YMEHHS M CIIOCOOBI
JEHCTBUII TI0 OCBOEHHMIO, HMHTEpHpETaldd W MpeoOpa3oBaHUIO 3HAHWH, BUABI JAEATENBHOCTH IIO
MOJTYYE€HHUIO HOBBIX 3HAHUH U WX MPUMEHEHUIO B Pa3INYHbIX y4eOHBIX, a TAKXKE B PEASIbHBIX KU3HEHHBIX
cutyanusx. [lpenqmeTHsle pe3yapTaTsl HpeCTaBIEHBI 0 TOAaM H3Y4YEHUS.

[IpenmetHsle pe3ynbTaThl OcBOeHUs! yueOHoro mpeamera «buosorus» B 10 knacce ROIKHEI
OTpaXKkaTh:



c(OpMHPOBaHHOCTh 3HAHMH O MECT€ M POJM OHWOJNIOTHM B CHCTEME ECTECTBEHHBIX HayK, B
(opMHPOBAaHNH €CTECTBEHHO-HAYYHOH KapTUHBI MHpPa, B TO3HAHWM 3aKOHOB TNPHUPOIBI M PEILICHUH
npobjeM paluOHAIFHOTO MPHPOJOINONB30BAHUS, O BKJIAAEC POCCHHCKUX W 3apyOCKHBIX YYEHBIX B
pa3BuTHC OMOJIOTHHY;

BJIaJICHHE CHUCTEMOH OWOJOTMYECKMX 3HAaHUH, KOTopas BKJIIOYAeT: OCHOBOIOJATAIOIIHe
OWoylornvyecKkue TEPMHHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTabolu3M, TOMeocCTas,
caMoOperyJisilus, CaMOBOCIPOU3BEIECHHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT M pPa3BUTHE),
Oounonornueckue teopun (knerounas teopust T. llIBamna, M. Illneiinena, P. BupxoBa, xpomocoMHas
Teopus HacienacTBeHHOCTH T. Moprana), yuenus (H. WM. BaBwioBa — o meHTpax MHOroooOpasus u
MPOUCXOXKJICHUS KYyJIbTYPHBIX pPacTEeHH), 3aKOHBI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHHS,
paclleruieHns, YMCTOThl TaMeT, He3aBUCHUMOro HacienoBaHus ['. MeHzens, roMoJOTHYEeCKUX DPSIOB B
HacneacTBeHHoW n3menunBocTu H. V. BaBuiosa), npuHINTIB (KOMIUIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMH METOAaMH HAayYHOI'O MO3HAHUS, HWCHONB3YEeMBIX B OHOJIOTHYECKUX
MCCIIEIOBAHUSX KHUBBIX 00BEKTOB (OMUCaHUE, U3MEPEHHE, HAOMIOACHUE, IKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHBIE TPHU3HAKU: BHPYCOB, KIETOK NPOKAPUOT U JYKApPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM YHCJIe OaKTepHii, TpuOOB, pacTeHHI, J)KUBOTHBIX
U 4YeloBeKa, CTPOEHHUS OpraHOB M CHCTEM OpIaHOB pacTeHUM, MXUBOTHBIX, YEJIOBEKa, MPOIECCOB
KU3HEJIEATEIBHOCTH, POTEKAIONINX B OPraHW3MaxX PacTeHUH, KUBOTHBIX M YEIOBEKA, OMOIOTHUECKUX
MPOIIECCOB: OOMEHA BEIIECTB (METa0OJU3M), MPEBPAILICHUS 3HEPTUU, OpPOXKEHUs, aBTOTPO(HOTO U
reTepoTpo(HOr0 THUIMOB TNHTaHHA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Mel03a, raMeTOreHesa,
sMOpHOTreHe3a, MOCTAIMOPHOHATIHHOTO Pa3BUTHS, PA3MHOXKEHHUS, HHINBUAYAIEHOTO Pa3BUTHs OpraHH3Ma
(oHTOTEHE3a), B3aMMOICUCTBUS T€HOB, TETEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE yCTAaHABJIHMBATh B3aWMOCBS3U MEXKIY OPTaHOHMIAMHU KIETKH M WX (DYHKISIMH, CTPOCHHUEM
KIIETOK Pa3HBIX TKaHEeH W WX (QYHKIWSIMH, MEXIy OpraHaMHd M CHUCTEeMaMH OPTraHOB y pacTEeHUH,
JKUBOTHBIX U YeNIOBeKa M MX (HYHKIMSAMIE, MEXIYy CUCTEMaMHt OPTaHOB U MX (DYHKITUSAMH, MEXKAY dTarlaMu
oOMeHa BEIIeCTB, JTalaMH KJIETOYHOTO IIMKJIA ¥ O>KU3HEHHBIX [HUKIOB OPTaHW3MOB, IJTallaMu
SMOPUOHAIHHOTO PAa3BUTHA, TEHOTHIIOM B (DeHOTHUIIOM, (DEHOTHIIOM U (haKTOpaMH CpeAbl OOMTAHUS;

YMEHHE BBISBIATH OTIUYUTENBHBIE IPU3HAKHU )KUBBIX CUCTEM, B TOM YHCJIe PACTCHUMN, )KUBOTHBIX U
YEIIOBEKa;

YMEHHE WCIOIbh30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OWOJOTHYECKYID TEPMHUHOJIOTHIO U
CHUMBOITUKY IS TOKA3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTHYECKHUX TPYIII;

YMEHHE pemiaTh OHOJOTHYECKHE 3a/adyM, BBISBISATH TPUYMHHO-CIIEJICTBEHHBIC CBS3H MEXKIY
WCCIIeyeMbIMU OMOJIOTHYECKUMU TIPOIIECCAMH U SIBICHUSMU, JIeTIaTh BBIBOBI M IIPOTHO3BI HA OCHOBAHHUHU
MOTyYEHHBIX PE3YIHTATOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTU4ecKre padoThl, COOM0IaTh paBmila Mpu padoTe ¢
y4eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bI, IPOBEPATH WX 3KCIIEPUMEHTAJIHHBIMU CPEACTBAMHU, (OPMYIHPYS
eJTb UCCIICIOBAHNS, aHATM3UPOBATH MOIYYCHHBIE PE3yIbTaThl U JIENIaTh BBIBOIBI;

YMEHHE Y4aCTBOBaTh B Y4eOHO-HCCIIEIOBATENLCKON paboTe 10 OMOIOTHH, SKOJIOTUN U METUIIHE,
NPOBOJAMMOIM Ha 0a3e WIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEJCTABIATh TONyYEHHBIE
pe3yabTaThl Ha YIEHUYECKUX KOH(PEPEHIIHIX;

YMEHHE OIIEHWBAaTh 3TUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEJOBAHWNH B 00JAcTH OMOJOTHH U
MEIWIHHBl (KJIOHHPOBAaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TeHOMa W
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh, OCO3HAHHBIM BBIOOp Oyaymieit mpodeccHoHaNbHOW MEATeTFHOCTH B
obiacTi OWONIOTHH, MEJHMIUHBI, OHOTEXHOJIOTUH, BETEPHHAPUH, CEIBCKOTO XO3SHCTBA, IHIICBOM
MPOMBIIIUIEHHOCTH, YTIyONSATh IO3HABATEIbHBIN HMHTEpEC, HANpPaBJICHHBI Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH MPO(ECCHHU U MPOJI0IIKEHNE OMOIOTHIECKOr0 00pa3oBaHMs B OPraHU3aIUsIX CPEITHETO
npo¢eCCHOHAITLHOTO M BBICIIETO 00pa30BaHUSI.



[IpenmeTHbie pe3ynbTaThl OCBOeHMs ydeOHoro mpenmera «buomorus» B I1 knacce NOMKHBI
OTpaXkaTh:

c(OpMHPOBAHHOCTh 3HAHMH O MeCT€ M pOJM OHMOJNOTHH B CHCTEME ECTECTBEHHBIX HayK, B
(opMHPOBaHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTWHBI MUpA, B MO3HAHUH 3aKOHOB MPUPOJIBI H
PELICHUN JKOJIOTUYECKUX MPOOJIEM 4YelOBEYEeCTBA, a TAKXKE B PEHICHUH BOIPOCOB PAlOHAIBLHOTO
MPUPOAOTIONB30BaHMA, U B JOPMUPOBAHUK [IEHHOCTHOT'O OTHOIICHUS K PUPO/IE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OWOJIOTMYMECKMX B3HAHHWW, KOTOpas BKIIOYAET ONpeAeiCHUS |
MOHUMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTMYEeCKUX TEPMHUHOB W TOHITUH (BHI, SKOCHCTEMA,
ouocgepa), Ouonorumdeckue Tteopuu (dBosonMOHHAs Teopus Y. JlapBuHA, CHUHTETUYECKAas TEOPHUS
sBomonnn), yaeHus (A. H. CeBepuoBa — o myTax u HampaBieHusx sBomtouuu, B.M. Bepuaackoro — o
ouocgepe), 3akoHbl (reHeTnueckoro pasHoBecus Jx. Xapau u B. BaiinOepra, 3apojbpIlieBoro cxoacraa
K. M. bopa), mpasuna (mMunumyma FO. JInOuxa, 3KONOTMYECKOW NUPaMUABI SHEPIUH), THIIOTE3bI
(runoresza «mupa PHK» V. 'unbepra);

YMEHHUE BJaJleTh OCHOBHBIMU METOJIAMH HAYYHOTO MO3HAHHUSI, HCIIOIb3yEeMbIMU B OHOJOTHYECKUX
UCCIICIOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHME, U3MepeHHe, HaOIIoJeHNne, KCIIEPUMEHT),
croco0aMH BBISIBJICHUS M OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B TIPUPOJIE;

YMEHHUE BBIACTATH CYNIECTBEHHBIC MPHU3HAKHU: BHUIOB, OMOTEOIEHO30B, SKOCUCTEM U Omocdepsl,
CTaOMIIM3UPYIOIIETO, ABIKYIIETO M Pa3phIBAIOLIETO ECTECTBEHHOTO OTOOpa, ajuIoNaTpU4ecKoro M
CHUMITaTPUYECKOT0 BUI000pa30BaHUs, BIUSHHS JBMKYIIUX CHJI DBOJIIONMH Ha TeHO(QOH] MOIYJISINH,
HPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpeie OOWTaHMs, YepelOBaHUS HANPaBICHUH HBOJIOIHH,
KPYrOBOpOTa BEIIECTB M MOTOKA YHEPTHH B SKOCHUCTEMAX;

YMEHHE YCTAaHABIMBATH B3aMMOCBS3M MEXAY IIPOIECCAMU DBOJIIOIHHM, JIBIDKYIIMMH CHJIAMH
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3INYHBIX 3KOCUCTEM U IPHUCTIOCOOTIEHUSIMU K HUIM OPTaHU3MOB;

YMEHHE BBISBISTh OTIMYUTENBHBIC TPU3HAKH KHUBBIX CUCTEM, ITPUCTIOCOOIEHHOCTh BHIOB K Cpejie
oOWTaHMs, aOMOTHYECKHX W OWMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3E€H OpraHM3MOB B
coo0IIecTBax, aHTPOIIOTCHHBIX U3MEHEHUH B KOCHCTEMaX CBOCH MECTHOCTH;

YMEHHE HCIIOIb30BaTh COOTBETCTBYIOIINE AapTyMEHTBI, OHMOJOTMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUISl JIOKa3aTeJIbCTBA POJCTBA OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBSI3U
OpPraHM3MOB U CpeIsl OOHWTaHMs, €JMHCTBA YEIOBEYECKMX pac, HEOOXOAMMOCTH COXPaHEHUS
MHOT000pa3usi BUIOB U SKOCUCTEM KaK YCIIOBHS COCYLIECTBOBAHUS IIPUPOJIBI M YEIOBEYECTBA;

yYMEHHE pelIaTh OWOJOTMYECKHE 3aJauyd, BBISBISATH IPHYMHHO-CICICTBEHHBIC CBSI3H MEXKIY
UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOLIECCAMHU | SIBJICHHSMH, J€J1aTh BEIBOJIBI U POTHO3BI HA OCHOBAaHHU
HOJyYSHHBIX PE3yJIbTaTOB,;

yYMEHHE BBITIOJIHSATE JTa00OpaTOpHBIE U MPAaKTUYECKHe paboThl, COOMIONATh MpaBmiIa IpH padoTe ¢
y4eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

YMEHHE BBIJIBUTATh T'HIIOTE3BI, MPOBEPSTh MX SKCIEPUMEHTAIBHBIMU CpEICTBaMH, (GopMyrupys
1eJIb UCCIIEIOBaHMUS, aHAIM3UPOBATh MOJTYYCHHBIE PE3YJIbTATHI U J€1aTh BBIBOJIBI;

yYMEHHE y4acTBOBAaTh B yUeOHO-HCCIIEIOBATENBCKOM paboTe 0 OMOIOTUH, SKOJIOTUH M METUIIMHE,
NPOBOJAMMOM Ha 0a3e WIKOJIBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEJCTaBIATh TIONyYEHHEIE
pe3ybTaThl HA YYCHUIECKUX KOHPEPECHIINSX;

YMEHHUE OIICHUBATh TUIIOTE3bI M TEOPHH O TIPOUCXOKACHUH KU3HH, YeJIOBEKA U YEIIOBEUECKHX Pac,
0 MPUYHHAX, TIOCIIE/ICTBUIX B CIIOCO0aX MpeoTBPAIeHHUs II00albHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIA BBIOOp Oyayiiedl npodeccHoHaNbHOW JEATSIILHOCTH B
obmacti OWOJNOTHH, SKOJIOTHUH, MPUPOAOTIONB30BAHHS, MEIUIMHBI, OHOTEXHOJIOTUH, TCHUXOJIOTHH,
BETEPUHAPHH, CEITLCKOTO XO035CTBA, MUIIEBOH MPOMBIIIIICHHOCTH, YTIITyOJsTh MIO3HABATENBHBIA HHTEPEC,
HaIpaBJICHHBII Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH Tpodeccuu v MpoIobKeHe OUOIOTHIeCKOro
00pa3oBaHMs B OPraHU3aIUsIX CPEAHEro MPOdECCHOHAIBHOTO U BBICIIIETO 00pa30BaHHS.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KosnuecTBO Yacon
o/ HaunmenoBaHue pasneiios u Beer KonTpobib: 1T —— JJlekTpoHHBbIE (I (poBLIe) 00pazoBaTe/IbHbIE
TeM HPOrpaMMbI pecypcbl
n 0 e padoThI e padoThI
1 BHoMOrus Kax Hayka 1 https://resh.edu.ru/subject/lesson/3827/conspect/?ysclid=I
nlhhec3t1564013699
2 JKuBbIe CHCTEMBI M UX M3YUCHHE 2 https://resh.edu.ru/subject/lesson/4759/conspect/277859/
https://resh.edu.r ject/I n n ?ysclid=I
3 EHOMOrHS KI1eTKH 9 05 ntltﬁiSB/)iiﬁzl ;jgs (;Jllglgbwct/ esson/5383/conspect/?ysclid
4 XumuuecKast OpraHu3arus 10 1 https://resh.edu.ru/subject/lesson/5397/start/?ysclid=In1hj
KJIETKA q2ety702232684
5 Crpoenue u GYHKIMU KICTKHA 8 2 https://resh.edu.ru/subject/lesson/5465/conspect/162890/
6 OOMeH BelecTB U MpeBpalicHue 9 1 https://resh.edu.ru/subject/lesson/2486/main/?ysclid=In1h
SHEPTHHU B KJIETKE ladf82671553699
7 Hacnencreennast nadopmars u 9 05 https://resh.edu.ru/subject/lesson/5352/conspect/?ysclid=lI
peanmzanys e€ B KIIETKe n9xvxvm51524180121
8 YK H3HEHHBI LT KT TKH 6 1 https://resh.edu.ru/subject/lesson/3927/main/?ysclid=In9x
wmt6e3275017937
Crpoere u GyHKH https://info_urok.ru/biblioteka/bioloqiia/klass-
9 17 15 10/uchebnik-1445/tema-
OpramisMos 83624?ysclid=Ina0i25rrg605091371
10 PasmnokKerue u passuTHe 8 15 https://resh.edu.ru/subject/lesson/5359/start/270999/
OpraHu3MoOB
I'enetnka — HayKa O
11 HACJIEACTBEHHOCTH U 2 0.5 https://resh.edu.ru/subject/lesson/5359/start/270999/
N3MCHYMBOCTU OPraHU3MOB
12 3axonomeproctu 10 1 https://resh.edu.ru/subject/lesson/5359/start/270999/
HaACJICACTBECHHOCTH
13 3aKOHOMEPHOCTH H3MEHYMUBOCTH 6 1 https://resh.edu.ru/subject/lesson/5630/start/132920/
14 I'eHeTHKa YeoBEKa 3 0.5 https://resh.edu.ru/subject/lesson/5386/start/
15 Cernexiysi OpraHu3MoB 4 1 https://resh.edu.ru/subject/lesson/4725/start/
16 buorexHonorus u 4 https://resh.edu.ru/subject/lesson/3861/start/295751/



https://resh.edu.ru/subject/lesson/3827/conspect/?ysclid=ln1hhec3t1564013699
https://resh.edu.ru/subject/lesson/3827/conspect/?ysclid=ln1hhec3t1564013699
https://resh.edu.ru/subject/lesson/4759/conspect/277859/
https://resh.edu.ru/subject/lesson/5383/conspect/?ysclid=ln1hj3xiue134660156
https://resh.edu.ru/subject/lesson/5383/conspect/?ysclid=ln1hj3xiue134660156
https://resh.edu.ru/subject/lesson/5397/start/?ysclid=ln1hjq2ety702232684
https://resh.edu.ru/subject/lesson/5397/start/?ysclid=ln1hjq2ety702232684
https://resh.edu.ru/subject/lesson/5465/conspect/162890/
https://resh.edu.ru/subject/lesson/2486/main/?ysclid=ln1hladf82671553699
https://resh.edu.ru/subject/lesson/2486/main/?ysclid=ln1hladf82671553699
https://resh.edu.ru/subject/lesson/5352/conspect/?ysclid=ln9xvxvm51524180121
https://resh.edu.ru/subject/lesson/5352/conspect/?ysclid=ln9xvxvm51524180121
https://resh.edu.ru/subject/lesson/3927/main/?ysclid=ln9xwmt6e3275017937
https://resh.edu.ru/subject/lesson/3927/main/?ysclid=ln9xwmt6e3275017937
https://infourok.ru/biblioteka/biologija/klass-10/uchebnik-1445/tema-83624?ysclid=lna0i25rrg605091371
https://infourok.ru/biblioteka/biologija/klass-10/uchebnik-1445/tema-83624?ysclid=lna0i25rrg605091371
https://infourok.ru/biblioteka/biologija/klass-10/uchebnik-1445/tema-83624?ysclid=lna0i25rrg605091371
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5359/start/270999/
https://resh.edu.ru/subject/lesson/5630/start/132920/
https://resh.edu.ru/subject/lesson/5386/start/
https://resh.edu.ru/subject/lesson/4725/start/
https://resh.edu.ru/subject/lesson/3861/start/295751/

17

OBLIEE KOJIMYECTBO YACOB I1O

\ CUHTETHYCCKast OMOJIOTHUS
] PesepBHOe Bpems

[TPOTPAMME

1
102

13

https://resh.edu.ru/subject/lesson/5387/start/17435/



https://resh.edu.ru/subject/lesson/5387/start/17435/

11 KJIACC

KoauyecTBO 4acoB

Ne HaumeHoBaHMe pa3aesioB U TeM K I DyiekTpOoHHbBIE (IM(POBBIE) 00pa3oBaTeIbLHbIE
n/n NPOrpaMMbI Bceero p;;[OTTI::m’H”e p:? g:::;”ecxne pecypchl
3apoxIeHNE U Pa3BUTHC
1 IBOJIFOI[MOHHBIX TPEICTABICHUN B 4 https://resh.edu.ru/subject/lesson/5393/start/131997/
onoorun
2 MHuUKpO3BOITIOIHS U €€ Pe3yIbTaThl 14 2 https://resh.edu.ru/subject/lesson/5391/start/301036/
3 MakposBottorus 1 e€ pe3yabTaThl 6 https://resh.edu.ru/subject/lesson/4949/start/
4 Tpoucxoxaenne u passuTe 15 15 https://resh.edu.ru/subject/lesson/5388/start/
JKA3HU Ha 3emiie
5 Ipoucxoxaenue uenosexa - 10 1 1 https://resh.edu.ru/subject/lesson/5389/start/107051/
AHTPOIIOT'CHE3
DKOJIOTHS — HayKa 0O
6 B3aMMOOTHOICHIX OPraHi3MOB 1 3 0.5 https://resh.edu.ru/subject/lesson/5390/start/
H&,I[OpFaHI/IBMCHHLIX CUCTEM C
OKpYyKarolleu cpeion
7 OpraHu3MsbI U cpejia 00uTaHusI 9 15 https://resh.edu.ru/subject/lesson/4950/start/
8 DKOJIOTHsI BU/IOB M OIS 9 0.5 https://resh.edu.ru/subject/lesson/3874/start/
9 IKONIOTHA COOBIIECTE. 12 0.5 https://resh.edu.ru/subject/lesson/3885/start/
DKOJIOTHYECKHUE CUCTEMBI
10 Buocdepa —robansnad 6 https://resh.edu.ru/subject/lesson/5395/start/
JKOCHUCTEMA
11 YesioBeK M OKpYXKaIOIIas cpesa 6 1 https://resh.edu.ru/subject/lesson/5499/start/
12 PesepBHOE Bpemst 8 https://resh.edu.ru/subject/lesson/3906/start/
OBIIEE KOJIMYECTBO YACOB I10 102 2 75

ITPOTPAMME



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5391/start/301036/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://resh.edu.ru/subject/lesson/3906/start/

IHOYPOYHOE IINTAHUPOBAHHE
10 KJIACC

Ne
n/n

Tema ypoka

Brosorust kKak KOMIUICKCHAsI
HayKa U KaK 9acTh
COBpPEMEHHOT0 00I1IeCcTBa

KoauuecTBO yacoB

Bcero

KonTpoabubie
padoTsI

Jara

IIpakTuyeckue
U3y4eHust

padoTsI

DJIeKTpOHHBbIE HU(POBLIE
o0pa3oBaTelibHbIe pecypchl

https://resh.edu.ru/subject/lesson/3827/start/

YpoBHEBas OpraHU3aLMs )KUBBIX
CHUCTEM

JKuBrle cucTeMBI M X CBOMCTBA

Mertoapl MOJIEKYIISIPHOU U
KJIETOYHOW OHMOJIOTHH.
[Mpaktuaeckas padoraNel
«3ydyeHne MeTo10B KJIETOUHOU
onosoruu (xpomarorpadusi,
anektpodopes,

nud depeHIuanbHoe
ueHTpudyruposanue, [11P)»

0.5

Ucropust OTKPHITHS U U3yUEHUS
kietku. Kierounas teopust

XHUMHYECKHI COCTAB KIETKH

MuHepaibHbI€ BEIECTBA
KJICTKH, UX OMOJIOTHIECKas POJIh

Opraanyeckuie BemecTBa
KJIETKH — OEJIKH.
JlaGoparopnast pabota Nel
«O0HapykeHHe OCJIKOB C
HIOMOIIIBIO KAYECTBEHHBIX
peaxuuin»

0.5

https://resh.edu.ru/subject/lesson/5397/start/
283870/

https://resh.edu.ru/subject/lesson/5397/start/
283870/



https://resh.edu.ru/subject/lesson/3827/start/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/

CBoiicTBa, kaccuuKanus u
¢yHKIMHU OENKOB

https://resh.edu.ru/subject/lesson/3840/start/

10

11

Opranuueckue BemecTBa
KIIETKH — YTIIEBOJIBI

Opraanyeckue BemecTBa
KJICTKW — JIUTTHJIBI

https://resh.edu.ru/subject/lesson/5397/start/
283870/

https://resh.edu.ru/subject/lesson/5397/start/
283870/

12

13

Hyxneunossie kucnotsl. JJHK n
PHK. JIabopaTtopHas pabota Ne2
«HccnenoBanue HyKJIEHHOBBIX
KHCJIOT, BBIJICIEHHBIX U3 KIIETOK
Pas3INYHBIX OPraHU3MOBY
Crpoenne n pynkimu ATO.

Hpyrue nykineo3uarpudochaTs
(HT®)

0.5

https://resh.edu.ru/subject/lesson/3840/start/

https://resh.edu.ru/subject/lesson/3840/start/

14

CexBenuponanue JJHK. Metoss
TCHOMUKH, TPAHCKPUIITOMHUKH,
MIPOTECOMUKH

15

Mertoapl CTPYKTYpHOU
ounonoruu

16

17

18

Tune! KI€TOK.
IIpokapuoTrnyeckas KieTka

CrpoeHne 3yKapruoTHIECKOI
knetkd. [IpakTryeckas paboTta
No2 «M3yueHue cBOMCTB
KJIETOYHOU MEMOpaHbBI»

IIoBepxHOCTHBII anmnapar
KJIETKU

0.5

https://resh.edu.ru/subject/lesson/3847/start/

https://resh.edu.ru/subject/lesson/5383/start/

19

OnHoMeMOpaHHbIE OPraHOU/IbI
knetku. [IpakTrueckas paboTta
No3 «M3ydeHme NBIKCHUS
[UTOTIA3MBI B PACTUTEILHBIX

0.5



https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/5383/start/

20

21

KICTKax»

[TosryaBTOHOMHBIE OpPraHOUIBI
KJICTKW: MUTOXOHJIPHH,
mIacTuabl. JlabopaTopHas
pabota Ne3 «MccnenoBanue
TUTa3MOJTU3a | JICTUIa3MOITU3a B
PACTUTEIBHBIX KIIETKAX)

HemeMmOpanHbIe OpraHOH BT
KIJIICTKHU

0.5

https://resh.edu.ru/subject/lesson/5383/start/

https://resh.edu.ru/subject/lesson/5383/start/

22

Crpoenue u HyHKIUU siIpa

https://resh.edu.ru/subject/lesson/3847/start/

23

CpaBHHTENBHAS
XapaKTePUCTHKA KIIETOK
aykapuort. JlabopaTopHas
pabota Ne4 «M3yuenue
CTPOCHUS KIICTOK Pa3IHMYHbBIX
OpraHU3MOB)

0.5

https://resh.edu.ru/subject/lesson/3847/start/

24

25

ACCUMWISLINS YU TUCCUMUIIALIUS
— JIBE€ CTOPOHBI MeTaboIM3Ma.
Tunsl o0OMeHa BEIIECTB.
JlaboparopHas padota Ne5
«3ydeHne KaTaIuTUYECKOM
aKTUBHOCTH (hepMEHTOB (Ha
MIpUMepe aMUIIa3bl WITH
KaTaJasbl)»

DepMEHTATUBHBIA XapaKkTep
peaKiuid KIETOUYHOTO
MmeTabonusma. JlabopatopHas
pabota Ne6 «3yueHne
(hepMEHTaTUBHOTO
pacuierieHus epoKcuIa
BOJIOPO/ia B PACTUTEIIBHBIX U

0.5

https://resh.edu.ru/subject/lesson/3917/start/
46777/

https://resh.edu.ru/subject/lesson/3917/start/
46777/



https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/5383/start/
https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3847/start/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/

JKHBOTHBIX KJICTKaX»

BGJ'IKI/I-EIKTI/IBEITOPI)I U OeIKH-

26
WHTUOUTOPHI
97 ABTOTpOGHBIH THIT 0OMEeHa https://resh.edu.ru/subject/lesson/3917/start/
BCIIIECTB 46777/
28 DOTOCHIHTES https://resh.edu.ru/subject/lesson/3917/start/
467771/
Xemocunres. JlabopatopHas
29 pabota Ne7 «CpaBHeHHE 05 https://resh.edu.ru/subject/lesson/3917/start/
nporeccoB GOTOCHHTE3A U 46777/
XEMOCHHTE3a»
AHa’poOHbIe OpraHu3Mbl. Buas
Oposkenus. JlaboparopHas
30 pabota Ne§ «CpaBHeHune
MPOLIECCOB OPOKEHUS U
JIBIXQHUS
31 AdpoOHBIE OpraHU3Mbl. JTarbl
JHEPreTHIECKOro 0OMeHa
OHeprust MeMOpaHHOTO
39 rpaguenTa nporoHoB. CuHTe3
AT®: pabora npororaoit ATO-
CHHTAa3bI
33 PeaKiym MATPHHHOrO CHHTE3 https://resh.edu.ru/subject/lesson/5352/start/
295780/
34 TpaHCcKpUNIMA — MaTPUYHBIN https://resh.edu.ru/subject/lesson/5352/start/
cunre3 PHK 295780/
35 Tpancamus u eé srams: https://resh.edu.ru/subject/lesson/5352/start/
295780/
Koamposariiie aMHHOKNICIOT. https://resh.edu.ru/subject/lesson/5352/start/
36 Poue pubocom B OrocunTe3e

Oenka

295780/



https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/3917/start/46777/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/
https://resh.edu.ru/subject/lesson/5352/start/295780/

37

Opr aHu3alus reaomMa 'y
IMPOKApHOT U 3YKapUuoOT

https://resh.edu.ru/subject/lesson/3939/start/

38

39

MorekyJsipHbIe MEXaHU3MBbI
9KCTIPECCHH T€HOB y DYKapHOT

Bupycel — BHEKIIETOUHBIE
(hOpMBI KU3HU U OOJTUTaTHBIC
napas3uthl. [IpakTrueckas
pabora Ne3 «Co3nanue moaenu
BUPYCa

0.5

https://resh.edu.ru/subject/lesson/3939/start/

40

41

42

Bupychsie 3a0oneBanus
YeJI0BEKa, )KUBOTHBIX, PACTCHUI

HanorexHonoruu B OMOJIOTHH U
MEIULIMHE

KuU3HEHHBIN UK KIETKH

https://resh.edu.ru/subject/lesson/3939/start/

https://resh.edu.ru/subject/lesson/3939/start/

https://resh.edu.ru/subject/lesson/3927/start/
105895/

43

44

45

Martpuunsiit cuares JJTHK

Xpomocomel. JlabopaTopHas
pabota Ne9 «M3yuenue
XPOMOCOM Ha TOTOBBIX
MHKpOIpenapaTax»

I[GJ'ICHHC KJIC€TKH — MHTO3

0.5

https://resh.edu.ru/subject/lesson/3927/start/
105895/

https://resh.edu.ru/subject/lesson/3927/start/
105895/

46

Tunsl kierok. Kapuokunes u
nutokuHes. JlaboparopHas
pabota Nel0 «HabmroaeHue
MUTO32 B KJIETKaX KOHYHUKa
KOpEIIKa Jiyka (Ha TOTOBBIX
MUKPOIIPETIapaTax)»

0.5

47

Pel"y_IISIIII/ISI JKH3HCHHOTI'O ITUKJIa
KJICTOK

https://resh.edu.ru/subject/lesson/3927/start/
105895/



https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3939/start/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/
https://resh.edu.ru/subject/lesson/3927/start/105895/

48 OpraHu3M Kak eInHOe [eIoe https://resh.edu.ru/subject/lesson/5630/start/
49 g;g:f;ﬁ:ffigyﬁgﬁ;ﬁfﬁf;? 05 https://resh.edu.ru/subject/lesson/5385/start/
pacTeHui» 119865/
TKaHM ’KMBOTHBIX U YEJIOBEKA.
50 Jlaboparopnas padorta Nel2 0.5
«3ydyeHne TKaHel JKUBOTHBIX)»
Opransr. CHCTEMBI OPTaHOB.
51 JIabopatopHast padora Nel3 05 https://resh.edu.ru/subject/lesson/5385/start/
«HM3y4eHne opraHoB LIBETKOBOTO 119865/
pacTeHus»
52 Omnopa Tena opraHu3MoB
53 JIBrm>KeHne OpraHn3MOB
54 [Iutanmne opraHu3MoOB
IInTanne Mo3BOHOYHBIX
55 JKUBOTHBIX. ITuieBapurenbHas
cUCcTeMa YelloBeKa
56 JpIxanue opranu3mMoB
57 JpIxaHue mo3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKa
58 TpaHcnopT BewecTs y
OpraHu3MOB
KposeHnocHas cucrema
59 MO03BOHOYHBIX )KUBOTHBIX H
YeNoBeKa
60 Brigenenue y opranuzMoBn
61 3ammTa y OpraHu3MoB
62 NMMyHHas cuctema 4enoBeka
63 PazgpakxuMocTh 1 perysauus y

OPraHu3MOB



https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/

64

65

I'ymopanbHas perynauus u
SHAOKpPUHHAs cUCTEMa
JKUBOTHBIX U YEJIOBEKA

DopMbl pa3MHOKEHUS
OpraHu3MOB

https://resh.edu.ru/subject/lesson/5359/start/

66

[Tonosoe Pa3MHOXKXCHUEC

https://resh.edu.ru/subject/lesson/5359/start/

67

Metiios

https://resh.edu.ru/subject/lesson/5359/start/

68

69

I'amerorenes. OOpa3oBaHue U
Pa3BUTHE TOJIOBBIX KICTOK.
JlaboparopHas padota
«/3ydeHne CTpOCHHUsI ITOIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOIpenapaTax»

NunuBuayanbHOE pa3BUTHE
OpPraHU3MOB — OHTOT€HE3

0.5

https://resh.edu.ru/subject/lesson/5630/start/

70

71

3akiaaKa OpraHoB U TKaHEH U3
3apO/IBIIIEBBIX TUCTKOB

Poct 1 pa3BUTHE KUBOTHBIX.
JlaboparopHas pabora
«BbIsIBIIEHHE TIPU3HAKOB
CXOJICTBA 3apOJIbIIIIEi
IIO3BOHOYHBIX )KUBOTHBIX»

0.5

https://resh.edu.ru/subject/lesson/5630/start/

https://resh.edu.ru/subject/lesson/5385/start/
119865/

72

73

Pa3zMHOXEeHME U pa3BUTHE
pacrenwuii. JlabopaTopHas
pabota «CTpoeHHE OpraHOB
Pa3MHOKEHUS BBICIIINX
pacTeHui»

I/ICTOPI/IH CTaHOBJICHUA U
Pa3BUTUA I'CHETUKU KaK HAYKHU

0.5

https://resh.edu.ru/subject/lesson/5386/start/
301065/

74

OCHOBHBIE TIOHATHS U CUMBOJIBI
rereTuky. JlabopaTopHas

0.5



https://resh.edu.ru/subject/lesson/5359/start/
https://resh.edu.ru/subject/lesson/5359/start/
https://resh.edu.ru/subject/lesson/5359/start/
https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5630/start/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5385/start/119865/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/

75

76

pabota Nel4 «JIpozoduna kak
00BEKT FeHETUICCKIX
HCCIIEA0OBAHUID)

3aKOHOMEPHOCTH HACIEIOBaHUS
npu3HaKkoB. MoHOrHOpUAHOE
ckpemuBanue. [Ipaktuyeckas
pabota Ne5 "H3yueHue
Pe3yAbTaTOB MOHOTHOPHIHOTO
CKpEIIBaHUA y APO30PHITHL"

IluTonoruyeckre OCHOBBI
MOHOI‘I/I6pI/I)IHOI‘O CKpCIIBaHUA

0.5

https://resh.edu.ru/subject/lesson/5386/start/
301065/

https://resh.edu.ru/subject/lesson/5386/start/
301065/

77

AHanusupyrolee CKpeluuBaHue.

Henonnoe nomunupoBaHue

78

79

JurubpuaHoe CKpeluBaHue.
IIpakTudeckas pabora Ne6
«3ydeHune pe3ysbpTaToB
JUTHOPUTHOTO CKPEIINBAHUS Y
JIPO30(UITBI»

[utonoruyeckre OCHOBBI
JUTHOPUIHOTO CKPEIIUBAHUS

0.5

https://resh.edu.ru/subject/lesson/4725/start/
107947/

https://resh.edu.ru/subject/lesson/4725/start/
107947/

80

81

ClemieHHOE HaclIeJ0BaHue
MPU3HAKOB

XpoMocoMHast Teopust
HACJIEICTBEHHOCTH

https://resh.edu.ru/subject/lesson/4755/start/

82

83

I'eneTnka noia

I"'eHoTun kak nexocTHas
cucreMa

84

I'eneTnueckuii KOHTPOIb
Pa3BHUTHUS PaCTEHHUM, KUBOTHBIX
Y 4€JI0BEKa

85

M3MeHYMBOCTH NIPU3HAKOB.

https://resh.edu.ru/subject/lesson/5387/start/



https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/5386/start/301065/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4725/start/107947/
https://resh.edu.ru/subject/lesson/4755/start/
https://resh.edu.ru/subject/lesson/5387/start/

86

BI/II[I:I HN3MCHYNBOCTH

MonupurkanroHHas
W3MEHYMBOCTD

https://resh.edu.ru/subject/lesson/5387/start/

87

Bapuanuonuslii psg u
BapHaIMOHHAS KPUBasl.
Jlaboparophas pabora Nel5
«HccnenoBanue
3aKOHOMEPHOCTEMN
MOIU(DUKALIMOHHOH
u3MeHuuBoctu. [loctpoenue
BapHaLMOHHOIO psiAa U
BApUALIMOHHOW KPUBOK»

0.5

88

89

90

91

92

TI'eHoTunmyueckas N3MEHINBOCTb.

KomOuHaTHBHAS N3MEHYUBOCTD

MyTanoHHas U3MEHYHBOCTb.
[Mpaktuuaeckas pabora Ne7
«MyTtanuu y apo30¢uiisl (Ha
TOTOBBIX MHUKpOTIpEnapaTax)»
3aKOHOMEPHOCTH
MYTAILIOHHOTO TIpOIIecca.
OnHUreHeTHKa M JTUTeHOMUKA

I'enernka yenoBeka.
[Mpaktudeckas pabora Ne§
«CocraBiieHUE U aHAITU3
POAOCTIOBHOM»

MeToapl METUITMHCKOI
TE€HETUKHU

0.5

0.5

https://resh.edu.ru/subject/lesson/5387/start/

https://resh.edu.ru/subject/lesson/5387/start/

https://resh.edu.ru/subject/lesson/3653/start/
47180/

93

3HaueHnEe MEIUIIMHCKON
TCHETHKH B MPEAOTBPAICHUU U
JIEYEHUHU TEHETUYECKUX
3a00J€BaHUI YeTOBEKA



https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/5387/start/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/

94

95

96

97

98

OCHOBHBIE TTOHATHS CEICKIINH.
Jlaboparophas padora Nel6
«M3y4yenue cOpTOB KyIbTYPHBIX
pacTeHu U MOPOT TOMAIITHUX
KHBOTHBIX

MeToap! CEeNeKITMOHHON PabOTHI.

Jlaboparopnas padota Nel7
«/3y4enune MeTo10B CeeKIHN
pacTeHuin»

JlocTrmKeHHs CeIICKIINI
pacTeHul U KUBOTHBIX.
IIpakTudeckas pabora Ne9
«IIpuBHuBKa pacTeHUI»

CoxpaHeHue, U3y4eHUe U
HCIOJIb30BaHNE T€HETUYECKIX

pecypcoB
BuoTexHONOrns Kak HayKa u
OTpaciib MPOU3BOJICTBA.
[Mpaktudeckas padora NelO
«M3yuenre 00bEKTOB
OHOTEXHOJIOT I

0.5

0.5

0.5

https://resh.edu.ru/subject/lesson/3653/start/
47180/

https://resh.edu.ru/subject/lesson/3861/start/

https://resh.edu.ru/subject/lesson/3861/start/

https://resh.edu.ru/subject/lesson/3861/start/

99

OcCHOBHbIE HaIlpaBJIEHUS
CHHTETHYECKOI OMOIOTuu

100

101

102

XpoMocOMHas ¥ TeHHast
WH)XEHEPUs

Menunuackre OMOTEeXHOIOT N
PesepsHelii ypok. [loBTOpenue,
00001IEHNE, CHCTEMATH3AIINS
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

13.5



https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3653/start/47180/
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/
https://resh.edu.ru/subject/lesson/3861/start/

11 KJIACC

KoanyecTBo yacoB

Ne T Hara DJIeKTPOHHbIe U (POBbIE
n/n eMa ypoka Bcero Koutpoabubie  Ipaktuueckue U3yueHuss  00pa3oBaTeJbHbIE pecypchl
padoTsI padoTbI
1 3 u. 1 1 https://resh.edu.ru/subject/lesson/5393
BomonioHHast Teopust Y. /lapsuna Istart/131997/
5 JIBYOKYIIME CHITBI DBOJIIOIIUH BUOB TI0 1 https://resh.edu.ru/subject/lesson/5389
Y. JlapBuny [start/107051/
3 bopr.0a sa CYymecTBoBatue, . 1 https://resh.edu.ru/subject/lesson/5393
€CTECTBEHHBIH U MCKYCCTBEHHBIN Istart/131997/
otOop -
4 dopMHUPOBaHUE CHHTETUYECKOI 1 https://resh.edu.ru/subject/lesson/5391
TEOPUH IBOJIOLUH [start/
5 DTalibl 3BOJIOIMOHHOTO MpoLiecca: 1 https://resh.edu.ru/subject/lesson/5393
MHKPOSBOJIOIUS © MAKPOIBOJFOLIUS [start/131997/
6 [Monynsius — deMeHTapHast 1 https://resh.edu.ru/subject/lesson/5390
€IMHALIA 3BOJIIOLAN [start/
3aKOH FeHEeTUYECKOTO PABHOBECHS
Jbx. Xapnu, B. Baiinbepra. https://resh.edu.ru/subject/lesson/5391
7 JlaGoparophast pabora Nel 1 0.5
. [start/
«BbIsIBICHIE H3MEHIUBOCTH Y 0CO0€CH
OJTHOTO BHJIA»
https://resh.edu.ru/subject/lesson/4949
8 DneMeHTapHbIe PaKTOPHI IBOJTIOIUH 1
[start/
9 Oddexr ocHoBaTemnst. dpdext 1
6YTBIJIO‘IHOFO T'OpJIBIIIKa
10 Murparun. U3onsiiuy normy st 1 https://resh.edu.ru/subject/lesson/5388
reorpaduyeckas, OnoIOrnIecKas [start/
11 EcrectBeHHbIi 0TOOp — 1 https://resh.edu.ru/subject/lesson/5388
HATPaBIISIOIIHIA (haKTOpP BOIIOINN [start/
12 [TosoBoii 0TOOP 1
13 [Tpucnoco0IeHHOCTh OPTaHU3MOB KaK 1 0.5 https://resh.edu.ru/subject/lesson/5388



https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5393/start/131997/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/5391/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5388/start/

pe3yJIbTaT MHKPO3BOIFOIUH.
JlaboparopHas pabora No2 «l3yueHue
apomMop$030B U AHOANATITAIINN Y
pacTEeHUIA U }KHUBOTHBIX)

[Ipumeps! pucioco6IeH y
OpPraHU3MOB: MOP(OJIOTUIECKHE,
(u3noNoTHYECKUE, OMOXMMUYCCKUE,

[start/

https://resh.edu.ru/subject/lesson/5390

14 roBefieHIecKue. JlabopaTtopHas 0.5 Istart/
pabota Ne3 «[Ipucnocobnenus —_—
OpPraHu3MoOB U UX OTHOCHUTCJIbHAA
11e71eCO00Pa3HOCTh
Bug, ero kputepun U CTpyKTypa.
15 JlabopaTopHast padota Ned 05 https://resh.edu.ru/subject/lesson/4949
«CpaBHEHHE BUJIOB 110 ' [start/
MOPGhOTOTHIECKOMY KPUTEPHIO»
16 CIDVKTVDhA BILIA https://resh.edu.ru/subject/lesson/4949
PYKTypa B [start/
17 Buioo0Opa3oBanue kak pe3ysibTar https://resh.edu.ru/subject/lesson/4949
MHKPOIBOJTFOIIUH [start/
18 CBs13b MUKPOIBOJIIOIINH U https://resh.edu.ru/subject/lesson/5389
SIHAIEMHUOJIOTUA [start/107051/
MaxposBOIIOLH. https://resh.edu.ru/subject/lesson/5390
19 [TaneoHTOIOTMUECKUE METOIBI Istart/
HU3YUYCHH SBOJIIOIUA -
20 Buoreorpaduueckie MeToIbI
W3yUYCHHS DBOJFOIIMN
OMOpHOIIOTHYECKHIE U CPAaBHUTEIBHO-
21 MOp(OJIOrHYECKHE METO Bl U3yUCHUS
SBOJIIOIMN
MoJeKkynsapHO-TeHETHUECKHE,
22 OMOXMMHUYECKUE U MATEMAaTHICCKHE
METOIbI M3YUCHHSI SBOJFOIIMU
https://resh.edu.ru/subject/lesson/4950
23 OO011e 3aKOHOMEPHOCTH BOJIIOLIUH Istart/
24 AnanTuBHAs paguaIusl. https://resh.edu.ru/subject/lesson/4950



https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/4949/start/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5389/start/107051/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/5390/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/

HepaBHOMepHOCTb TEMIIOB 5BOJIFOITUNA
Hay‘{HLIC THUIIOTE3BI IPOUCXOXKIACHUA

[start/
https://resh.edu.ru/subject/lesson/4950

25 JKH3HH Ha 3emiie [start/
26 JloHay4HbIC TIPEACTABICHHS O
3apOXKICHUH YKU3HU
97 OCHOBHBIE 3Tarbl HEOPTAHUYCCKOI https://resh.edu.ru/subject/lesson/4950
SBOJTFOIHH [start/
https://resh.edu.ru/subject/lesson/3874
28 I'unoTe3sl 3apoXKaACHHS )KU3HU
[start/
Ucropus 3emnn 1 MmeTozb! eé
29 usydenus. Jlaboparopuas pabora Ne4 05 https://resh.edu.ru/subject/lesson/3874
«M3ydenue 1 onucaHne NCKOaeMbIX ' [start/
OCTATKOB JIPEBHUX OPTaHH3MOBY»
30 HauanbHble 3Tanbl OpraHn4ecKoi https://resh.edu.ru/subject/lesson/3885
SBOJTIOIIHH [start/
https://resh.edu.ru/subject/lesson/3885
31 DBOIIOUS DYKAPHOT
[start/
OCHOBHBIE ATalbl SBOJIOIMN
pactuTensHoro Mupa. [IpakTrdeckast https://resh.edu.ru/subject/lesson/3874
32 - 0.5
pabota «H3yueHne ocobeHHOCTEH [start/
CTPOCHUS PACTEHHUI Pa3HBIX OT/IEIOB»
33 OCHOBHBIE 3TaIlbl ABOJIOLIUA https://resh.edu.ru/subject/lesson/3874
’KMBOTHOT'O MHUpa [start/
IBOIOLHL KHBOTHEIX. HpaKTH%CKag https://resh.edu.ru/subject/lesson/5395
34 pabora Nel «M3ydenune ocobeHHOCTEH 0.5 Istart/
CTPOEHUS MO3BOHOYHBIX )KHBOTHBIX -
35 Pa3BuTHe ®HU3HU Ha 3eMIIe 110 3paM U https://resh.edu.ru/subject/lesson/3885
neproiamMm [start/
36 MaccoBble BBIMUpaHUs —
9KOJIOTHUECKHE KPU3KCHI MPOIILIOTO
37 CoBpeMEHHBIH 3KOJIOTMYECKUM
KPH3HC, €ro 0COOCHHOCTH
38 CoBpeMeHHas CCTeMa OPraHU4IeCKOTro https://resh.edu.ru/subject/lesson/5395

IIPOILLIOTO

[start/



https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/4950/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/3885/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/

OCHOBHBIE CUCTEMATHYECCKHE T PYHIIbL

https://resh.edu.ru/subject/lesson/5395

3 OpPraHU3MOB [start/
https://resh.edu.ru/subject/lesson/4951
40 AHTpPOTIONOTHS] — HayKa O YeJIOBEKe
[start/
a1 Pa3Butue npepcTaBiaeHuii o https://resh.edu.ru/subject/lesson/3906
MIPOMCXOXKIECHIH YETOBEKA [start/
MecTo yenoBeKka B CUCTEME
OPTAHITIECKOTo MHpa. Ha60paT0pHaﬂu https://resh.edu.ru/subject/lesson/4951
42 pabota Ne5 «3yueHre 0COOCHHOCTEH 0.5 Istart/
CTPOCHHMS CKEJICTa YEJIOBEKa, B
CBSI3aHHBIX C MPSMOXOXKICHAEM)
https://resh.edu.ru/subject/lesson/3906
43 JBroKyiye CHiIbpl aHTPOIIOTeHe3a
[start/
CooTHoIeHNne OMOJIOTHICCKUX H
44 COLUANTBHBIX (PaKTOPOB B
AHTPOIIOTCHE3E
https://resh.edu.ru/subject/lesson/4951
45 OCHOBHBIE CTaIMH AaHTPOTIOT€HE3a
[start/
https://resh.edu.ru/subject/lesson/4951
46 [NaneoreHernka u majcoreHOMHUKA
[start/
https://resh.edu.ru/subject/lesson/3906
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKa
[start/
Uenoseueckue packl. [IpakTrdeckas
48 pabota Ne2 «3yueHue 0.5
9KOJIOTMYECKUX aJaNTallui YeIOBEKa»
49 MeXIUCIUIIITUHAPHBIE METObI
AHTPOTIOJIOTHH
https://resh.edu.ru/subject/lesson/5392
50 3apokIeHUE U PA3BUTHE DKOJIOTHH
[start/
Mertozasl sxonorun. JlaboparopHas
51 pabota Ne6 «M3yueHne MeTo10B 0.5
9KOJIOTMYECKUX HUCCIICOBAHUIY
52 3HayeHNe KOJIOTMYECKNX 3HAHUH 1A
YeJIOBeKa
53 Dkonoruueckue (HakTopsl https://resh.edu.ru/subject/lesson/5392



https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/5395/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/3906/start/
https://resh.edu.ru/subject/lesson/3906/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/3906/start/
https://resh.edu.ru/subject/lesson/3906/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/4951/start/
https://resh.edu.ru/subject/lesson/3906/start/
https://resh.edu.ru/subject/lesson/3906/start/
https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/

54

55

AbunoTtudueckue GakTopbl. CBET Kak
AKOJIOTHYECKUH pakTop.
Jlaboparopnas pabora Ne7
«BBIsIBIICHHE TPHUCTTOCOOTICHMIA
OpPTaHU3MOB K BIUSHUIO CBETa)

Abuotnyeckue GpakTopsl.
TemmnepaTypa Kak 3KOJIOTUYECKUMA
tdhaxTop. JlabopaTopHas padorta Ne8
«BrIsIBNIEHHE TTPUCTIOCOOIEHUH
OPraHU3MOB K BIHSHHIO
TEMIIEPaTypPhD»

0.5

0.5

[start/

56

Abuotndeckue GpakTopbl. BiaxxHocTh
KaK 9KOJIOTHYECKHUN aKTop.
JlaboparopHnas pabora Ne9
«AHaToMHYeCcKHe 0COOCHHOCTH
pacTeHuil u3 pa3HbIX MECT OOUTAHUS)

0.5

57
58

Cpensl oOuTaHMs OPTaHU3MOB

buonorunueckue PUTMBI

https://resh.edu.ru/subject/lesson/5392
[start/

59

KuzHeHHbIe GOPMBI OPraHU3MOB

60

Buotnyeckue Gakropsr

PRk e

https://resh.edu.ru/subject/lesson/5394
[start/119104/

61

62

3HayeHne OMOTHYECKUX
B3aMOJICHCTBHI JUTS CYIIECTBOBAHHS
OpPTaHU3MOB B cpejie OOUTaHHUs

OKOJIOTHYECKNE XapaKTEPUCTUKH
TOIYJISITTAN

https://resh.edu.ru/subject/lesson/5394
[start/119104/

63

64

OCHOBHBI€ TTOKa3aTeH MOMYJIALNH:
YHCIIEHHOCTB, IJIOTHOCTD, BO3PAaCTHAs
U TI0JIOBAsi CTPYKTYpa

OCHOBHBIEC IOKA3aTCIIN nomyJsinuu:
POXIAAEMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTb, MUT'PALIN

65

OKoJoruyueckas CTpyKTypa

https://resh.edu.ru/subject/lesson/4953



https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5392/start/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/4953/start/105422/

TOMYJISALHHA [start/105422/
66 JIMHAMUKA TIOMYJISIIAY ¥ e€ perysIys 1
67 Kpusbie pocta 4ucieHHOCTH 1
nonysisiiiui. KpuBbie BBKUBaAHUS
DKoJIOTHYeCcKas HHIA BUA.
68 JlaGoparopHuas pabora Nel0 1 05
«IIpucrocobaeHus CEMSH pacTeHUH K
pacCeICHUIO
69 Bun xak cuctema momysiuit 1
20 3aKOHOM€pHOCTI/I MMOBEJECHHS U 1
MUTpaIUi )KHBOTHBIX
71 Coo011ecTBO OpraHN3MOB — 1
OHOILIEHO3
72 OKocucTeMa KaK OTKphITas cucTemMa 1
73 Kpyroeoport BemecTB 1 NOTOK 1
SHEPTUH B SKOCUCTEME
74 OCHOBHBIE MIOKA3aTEIN YKOCUCTEMBI 1
75 OKOJIOTMYECKHE MUPaAMUIbI 1
76 W3meneHus coolIiecTB — CYKIIECCUU 1
77 gﬁ?fﬁf;ﬁ?ﬁ;;f;z&;.oncmTeMm 1 https://resh.edu.ru/subject/lesson/4953
MOPEH U OKEaHOB Istart/105422/
78 gg Zggf;i;a:;;;?iﬁ’; creneii 1 https://resh.edu.ru/subject/lesson/4953
- ’ ’ ’ [start/105422/
79 AHTpONIOTr€HHBIE 3KOCUCTEMBI 1
Ypboakocuctemsl. [IpakTudeckas
80 pabota Ne3 «l3yueHue u onrcaHue 1 0.5
YPOOIKOCHUCTEMBI»
3akoHOMEpHOCTH (POpMUPOBAHUS
81 OCHOBHBIX B3aNMOJIEUCTBUI 1
OpPraHU3MOB B DKOCHCTEMAaX
82 MeXxaHW3MBI BO3IEHCTBYS 1 https://resh.edu.ru/subject/lesson/3896

331"pﬂ3HeHHﬁ Pa3HbIX TUIIOB HA

[start/17493/



https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/4953/start/105422/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/

CyOOpraHM3MEeHHOM, OpPTaHU3MEHHOM,
MOMYJISIIMOHHOM M SKOCUCTEMHOM
YPOBHSIX

buocdepa — obmiemnanerapHas

https://resh.edu.ru/subject/lesson/5394

83 o0ostouka 3emiu 1 [start/119104/
84 Vuenne B. 1. Bepuaackoro o 1 https://resh.edu.ru/subject/lesson/5394
ouochepe [start/119104/
3aKOHOMEPHOCTH CYIIIECTBOBAHHUS
85 1
ouocdepst
86 KpyroBopoThl BelecT u 1 https://resh.edu.ru/subject/lesson/5394
OMOTr€OXUMUYECKUAE LIUKIIBI [start/119104/
87 3oHanbHOCTH Orocdepsl. OCHOBHBIC 1
OMOMBI CyIITH
. https://resh.edu.ru/subject/lesson/5394
88 Y cTOWYMBOCTH OHOCHEpHI 1 Istart/119104/
89 JKOJIOTUYECKUE KPU3UCHI U X 1
MPUIHHBI
90 BosneticTBue uenoBeka Ha 6nochepy 1
AHTPOIIOreHHOE BO3/ICHCTBHE HA https://resh.edu.ru/subject/lesson/3896
91 . . 1
PacCTUTENbHBIA U dKHUBOTHBIH MHP [start/17493/
92 OxpaHa npupoasl 1
93 OCHOBHBIE IPUHITUITBI YCTOHYHUBOTO 1
Pa3BUTHS YEIOBEYECTBA M PUPO/IbI
PalmoHaLHoe IpHpOIoNOIIE30BaKKE https://resh.edu.ru/subject/lesson/3896
94 U COXpaHeHUe OMOJIOTHIECKOTO 1
[start/17493/
pa3Hoo0pasust 3emMiin
O6001m1eHue 1o Teme
95 i 1
«MHUKPO3BOITIONHUS U €€ Pe3yIIbTATHI
O6001ienue mo Teme
96 i 1
«Maxkpo3BOJTIOITUS U €€ PEe3yIIbTaThI»
O60011eHue mo Teme
97 «IIponcxoxaeHne U pa3BUTHE KU3HH 1
Ha 3emie»
98 O60011eHUE 10 TEMe 1



https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/5394/start/119104/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/
https://resh.edu.ru/subject/lesson/3896/start/17493/

<<Hp01/ICXO)KI[CHI/I6 YCJIO0BCKA —

AHTPOIIOTCHE3
0060611eHUE TT0 TEME «IKOJIOTHUS —

99 HayKa O B3aUMOOTHOIIICHHSIX 1
OpPraHU3MOB)
00600mmenue o Teme «OpraHu3Mbl

100 1
cpena OOUTaHUsD)

101 O0001ene 1Mo TeMe «DKOJIOTUs 1
BUJOB Y TIOMYJIALINII

102 0O060061menue no reme «brochepa — 1
riao0agbHas SKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O 102 75

[NTPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* buonorus. buonornueckue cucremsl u npomeccel, 10 kmace/ Tepemor A.B., [lerpocosa P.A.,
OO6mmecTBO ¢ orpaHudeHHON 0TBeTCTBeHHOCTRIO « IOl MHEMO3HWHA»

* buonorus. buonorndyeckue cucteMsl u mpomecchl, 11 kmace/ Tepemor A.B., IlerpocoBa P.A.,
OO011ecTBO ¢ OrpaHU4eHHOM 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA

* buonorus, 10 knace/ [laceannk B.B., Kamenckuit A.A., PyouoB A.M. u npyrue; mox penakuuei
ITaceunuka B.B., Aknnoneproe obmiecTBo «M3matenscTBO «IIpocBemenne»

* buonorus, 11 knace/ [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue; nmox penakuuei
[Naceunuka B.B., Akiuoneproe o6mectBo «M3narensctBo «IIpocBerieHne»

METOANYECKUE MATEPUAJIbI U151 YYUTEJS

Tepemos. buonorus. 10-11 kimaccer. Metoandaeckoe mocodue aist yuurens (yriayOIeHHBIH yPOBEHD )
Iletpocoga.

Tepemog, [lerpocosa: buonorus. 10-11 knaccsl. buonoruueckuii cucTeMsl U IPOLECCHl. YTII. YPOBEHb.
Metoauueckoe mocodue. PI'OC

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH UHTEPHET
https://resh.edu.ru
https://edu.skysmart.ru
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