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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - Ouoorus) Ha ypoBHE CPEAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBanun B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
ydaeOHoro mnpeamera «bHoIoTHs» U OCHOBHBIX MOJOKEHUM (efepanbHOoi pabodeil mporpamMmbI
BOCIIUTAHHUSL.

VYuebnslit npeamet «buosnorus» yriyoaéunoro yposas uzydenus (10—11 kinaccer) siBisiercs
OJIHUM W3 KOMIIOHEHTOB MpenMeTHOM obnactu «EcTtecTBeHHO-HayuHble peameTsl». CorjaacHo
nosoxeHusMm GI'OC COO npodwibHble y4eOHBIE MPEAMETHI, U3ydaeMble Ha YIIIyOJIEHHOM
YPOBHE, SIBIIIIOTCS crocoboMm nuddepeHanuy oO0y4eHUsT Ha YPOBHE CpeIHEero oOIiero
00pa30BaHUs U MpPU3BaHbI 00ECIIEYUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIMM, CPEIHHM
0o0muM, cpeHuM NMpodheCCHOHATBHBIM M BBICIITUM 00pa3oBaHUEM. B TO ke BpeMs KaxAblid U3
9TUX Y4EOHBIX MPEIMETOB JODKEH OBITh OpPHUEHTUPOBAH HA MPHOPUTETHOE pELICHHE
00pa30BaTeNbHBIX, BOCIIMTATENIFHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(pOpUEHTAITUCH
o0yJaromuxcsi ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4dHOTO 3HAHMS,
CBSI3aHHOTO C OMOJIOTHEH, METUITMHOM, YKOJIOTHEH, IICHXOJIOTHEH, CTIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebromy npenmery "buosorus” maér nmpencraBiieHHe O IS U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJaEHHOM ypoBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapHaHTHOE) MPEIMETHOE COAEp)KaHUE, €ro CTPYKTYPUPOBAHHE IO pa3/ielaM M TeMaM,
pacnpenenenre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yUeHHs Y4eOHOT0 MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBs3ed, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo 6uMosioruu peaqu3oBaH HMPUHIHIL
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS,
Onarogaps 4yemy MpocMaTpUBaETCsl HAPABICHHOCTh Ha MOCIIEAYIONIee pa3BUTHE OMOIOTHYECKIX
3HaHUW, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOT0 MBIIUICHUS, TPEACTAaBICHUH O 310pOBOM 0OO0pa3e >KU3HH, Ha BOCIHTaHHE
OepeKHOr0 OTHOIICHUS K OKpY»Karollei mpupoaHoil cpene. B mporpamMe mo 6uonoruu Takxe
MOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanusanuu tpedoBanuii ®I'OC
COO x m1aHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U MTPEMETHBIM pe3yJbTaTaM 00y4eHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BUIOB Y4E€OHO-TIO3HABATEIBHON NEATENFHOCTH OOYYarOMIUXCS O
OCBOGHHUIO COJEpKaHUS OHOJOTUYECKOT0 O00pa3oBaHUs HA YPOBHE CpEIHEro O0OIIero
o0OpazoBaHwUs.

VYueOHbIil npenMeT «buoorus» Ha ypOBHE CpeIHEro OOINero oOpa3oBaHUsS 3aBEpIIacT
Ouonornyeckoe oOpa3zoBaHue B MIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIIIyOJCHHE 3HAHHUM
00y4aromuxcst 0 KUBOU MPUPOJIE, OCHOBAX MOJICKYIIIPHON U KIIETOYHOM OMOIOTUH, SMOPUOTIOTHH
U OHOJIOTUU Pa3BUTHSA, TCHETHKH, CEJIEKIIMH, OWOTEXHOJIOTHUH, HBOJIIOLIMOHHOTO YYEHHS U
9KOJIOTHH.

Nzyuenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOJATrOTOBKY O0yYaroIMUXCs K HOCIEYIOMEMY MOTyYSHHIO ONOIOTHYECKOr0 00pa3oBaHMsI B By3ax
U OpraHu3aluax cpenHero mnpodeccruoHaabHoro ooOpa3oBaHus. OCHOBY €ro cojepskaHus
COCTaBJISIET CUCTEMa OMOJIOTUYECKUX 3HAHUM, MOJIYYEHHBIX MNpPU HM3YyYEHUH OOYyHarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETro
oOpasoBanus, B 10—11 kinaccax 3TH 3HaHMA MOJy4YaroT pa3BUTHE. Tak, pacIIMPEHBbI U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YellOoBeKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEIECHUS
NPUKJIAJHOTO U MOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS
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nocJIeIyIoniero Beioopa npodeccun. Bo3zMokHa Takyke HMHTETpanys OMOJIOTMYECKUX 3HAHHWH C
COOTBETCTBYIOLUMH 3HAHUSAMH, TIOJTYYEHHBIMU O0YUYaAIOIMIMMUCS TIPU U3YUYECHUH (PU3UKH, XUMHUH,
reorpauu 1 MaTeMaTHKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIIONUOHHBIN MOAXOABI K U3ydeHHio Ouosioruu. CorjacHO UM, H3y4daroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IJIsl )KUBBIX CHCTEM Pa3HOI'O YPOBHS OpraHU3allHH,
HBOJIIOIMM OPraHMYECKOro Mupa Ha 3emiie, COXpaHEHHUs OMOJIOTMYECKOTO pPa3HOOOpa3us
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCs OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLNUH, OMOTEXHOJIOTUH U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuXcs MO OOTaHUKE, 300JOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce M3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
ydeHue o omocdepe.

VYueOHbrii npenver «buonorus» Tpu3BaH 00€CIEUYUTh OCBOCHHE OOYYAOIIMMUCS
OMOJIOTHYECKUX TEOpPHA M 3aKOHOB, HJAEH, NPUHIMIIOB W TMpPaBHJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYyYHOH KapTHUHBI MHpA, 3HAHUH O CTPOCHUH, MHOT0O0Opa3uu H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLIeH03a, AKOCHCTEMBI, O BBIIAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAHUSIX B OWOJIOTUH, MPUKIATHBIX aCHEKTaX
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKaHUSA MHTEpeca 00y4aromMXcsi K OMOJIOTHH
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaia B COIEpKaHUH IPOTrpaMMBbI IO
OHMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOMN
oOnacTu OMOJOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

Henb n3ydenus yueOHoro mpeamera «buonorus» Ha yriyOnéHHOM ypOBHE — OBIIAJICHHUE
0o0y4JaloImUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
Pa3HOTO paHra v NpuoOpeTeHNne YMEHUI UCTI0Ib30BaTh 3TH 3HAHUS B OPMUPOBAHUU UHTEpECA K
onpeaenéHHON 00IacTH MpodecCHOHALHON NeATENbHOCTH, CBS3aHHOW C OMOJIOTHEH, WU K
BBIOOpY yueOHOT0 3aBeIeHHs I TPOAOIDKEHUS OHMOIOTUYECKOr0 00pa3oBaHMUs.

Joctuxenue 1nenu u3ydeHust ydyeOHoro nmpenmera «buosnorusi» Ha yriyOJ€HHOM ypOBHE
o0ecrieunBaeTcs pelieHrueM CIeAyomuX 3a1ayu:

OCBOGHHE OOYYalOIIMMHUCA CHUCTEMBl  OWOJIOTMYECKUX  3HAHUN: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOpHUSIX, KOHLEMIMAX, TMIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TMpaBMIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOCHHOCTSAX OHMOJIOTHYECKUX CHUCTEeM (KJIETKa, OPTaHW3M, TOMYJISIUs, BUJ,
OuoreoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OMOJIOTHH;

O3HAKOMJICHHE  OOydYarommxcsi ¢  MeToJaMH  TO3HaHWsl  KUBOW  MPUPOJBIL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISPHOU M KJIETOYHOU OHOoIoruu,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJNEKIIUU, OMOTEXHOJIIOTUH U CHHTETHYECKOU
OuoNOTMH,  TMAJCOHTOJOIMM, OKOJOTHH); METOAAMU  CaMOCTOSATEIBHOTO  IPOBEICHHS
OMOJIOTMYECKUX HCCIEeIOBaHUM B JjabopaTopun W B Tpuponae (HaOIoJeHWEe, H3MEpEeHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIa/ICHUE OOYYAIOIIMMUCS YMEHHSIMH: CaMOCTOSITEJIbHO HAXOAWTh, aHAIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHIO; TIOIB30BATHCS OMOIOTMYECKONH TEPMUHOJIOTHENH U
CUMBOJIMKOM; YCTaHABIMBATh CBSA3b MEXK1Y pPa3BUTHEM OHUOJIOTUU U COLIMATTbHO-9KOHOMUYECKUMU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH 4eJI0BEeUeCTBa; OLIEHUBATH MOCIECTBUS CBOEH e TEIbHOCTH T10
OTHOIICHHIO K OKPYXAIoLIeH NpPUPOAHON cpene, COOCTBEHHOMY 3J0pPOBBIO M 37J0POBBIO
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OKPYKaIOIIMX JIIOJICH; OOOCHOBBIBaTH W COOJIIOAATh MEPhl MPOPUIAKTHKH HH(EKIIMOHHBIX
3a00JeBaHM, MpaBUja TOBEJACHUA B NpUpOAEC M oOecredeHus: Oe30MacHOCTH COOCTBEHHOM
KU3HEJEATEIILHOCTH B YPE3BBIYAMHBIX CHTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y O0y4aIOUIUXCS MHTEJUIEKTYAIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B IMpolecce
3HAKOMCTBA C BBIJAIONIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH WCCIEIOBAHUSIMHU B OHOJIOTHH,
pelmaemMpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS
SKCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OHOJOTUYECKUX 3a7ad, MOJEITUPOBaHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTaHHE Y OOy4arOMMXCs [IEHHOCTHOTO OTHOLICHMS K XKMBOM MPUPOZE B LEIOM H K
OTHENbHBIM €€ OO0bEeKTaM M SBJICHUSAM; (OPMHUPOBAHUE HSKOJIOTUYECKOH, T'€HETHYECKOU
rPaMOTHOCTH, OOIIeH KyJbTYphbl MOBEACHHS] B IPUPOJIE; MHTETPAIlMM €CTECTBEHHO-HAayUHBIX
3HAHUH;

npruobOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIB30BAHUN
(coOnronenue mpaBWJI TOBEACHHS B MPHPOJE, OXPaHbl BHJIOB, SKOCHCTEM, OHOChEpHI),
COXpaHEHUU COOCTBEHHOTO 3J0POBbS W 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOJCHHUS Mep
npoHITaKTUKH 3a00I€BaHUM, 0OeCTIeYeHIE O0€30MTaCHOCTH KU3HEACITEIIPHOCTH B UpE3BhIYaHBIX
CUTYalUSIX IPUPOIAHOTO M TEXHOT€HHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAaHMsI OMOIOTHYECKUX
3HAHUU U YMEHUI B IIOBCEAHEBHOM JKU3HU;

CO3/IaHME YCJIOBMM JJii OCO3HAHHOTO BbIOOpa OOYyYAIOUIUMUCS WHIUBUIYaTbHOU
00pa3zoBaTenbHOW TPAEGKTOPUH, CIOCOOCTBYIOMICH TMOCIEAyomeMy MpodhecCHOHATLHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUU C WHAMBHUIYAJIbHBIMM MHTEpPECaMH M TMOTPEOHOCTIMH
peruoHa.

OO0riee 4YKMCIIO YacoB, OTBEICHHBIX Ha HM3y4YCeHHE OHWOJOTHM Ha YriayOJIEHHOM YPOBHE
cpemHero oomiero oopasoBanus, coctabiset 204 gaca: B 10 kimacce — 102 yaca (3 yaca B HeZIeno),
B 11 xmacce — 102 gaca (3 yaca B HeJIeIN0).

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYCHUH OMOJIOTMHM HA YTITyOJEHHOM YpPOBHE SIBISICTCS
MpPOBEICHUE J1a0OpaTOPHBIX M TMpakTHUecKuX pabor. Takke ywyacThe oOydalImmxcs B
BBITTIOJTHCHHUHU ITPOCKTHBIX U yq€6HO-HCCH€I[OBaTeHBCKHX pa60T, TCMAaTHUKaA KOTOPLIX OIPCACTIACTCA
YUYUTCIIEM Ha OCHOBC UMCIOIIUXCA MATCPUATIBHO-TCXHUYCCKUX PECYPCOB U MECTHBIX IMPUPOAHBIX
YCIIOBHUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uosnorusi — KOMIUIeKCHasi Hayka. Kparkas uictopusi pa3BUTHS OHOJIOTHH.
buonornueckue Hayku U u3ydaemble UMH MpobOiembl. DyHIaMEeHTadbHbIE, MPHUKIAIHBIE WU
MOMCKOBBIE HAYYHBIE UCCIIEOBAHUS B OMOJIOTUH.

3HaueHue OuoOMOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. [Ipodeccun, cBs3annble ¢ 6uoaorueil. 3HaueHre OUOIOTUH B IPAKTUUECKOM AEATEIbHOCTH
YeJI0BEKa: MEULIUHE, CEJIbCKOM X0351CTBE, IPOMBIIIIIEHHOCTH, OXPaHEe MPUPOIBI.

JdemoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I'.
Mengens, B. U. Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H. U. Basunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmunpl u cxembl: «CBsi3b OMOJIOTUU € OPYTUMU HayKaMu», «CucreMa OMOIOTHYeCcKUX
HAYK».

Tema 2. ’KuBble cucTeMbl H HX H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOKHOCTh M YHOPAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHM3allvs, CaMOBOCIPOM3BEICHUE, Pa3apakUMOCTbh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

VYpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJSPHBIMA, KIETOYHBIM, TKAHEBbIN,
OpTraHW3MEHHBIMH, MONYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreoreHOTHYECKHIN),
ounoctepnsiid. Ilporeccsl, mpoucxoasmue B KUBBIX cUcTeMax. OCHOBHBIE MPU3HAKH >KUBOTO.
Kuzsep kak hopma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniue KUBbIe CHCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3yuenune xuBbIX cucTeM. Meroabl Ouosnornueckord Hayku. HaOmromenue, m3aMepeHwue,
DKCIEPUMEHT, CHUCTEMarh3auus, MeraaHanu3. [loHATHE O 3aBUCHMMOW M HE3aBUCHUMOU
nepemeHHoil. IDmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTh. Pa3Opoc B 6Gnonornvyeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXeHHsS! pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmunpr u cxembl: «OCHOBHbIE MNpPU3HAKU KU3HUY», «bHOIOrMYecKue CHUCTEMBD»,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3alMU KUBOU TPUPOIbD», «CTpOCHHE KUBOTHOMU
KJIETKNY, « TKaHU )KUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOTO OPraHu3May, «bUoreoieHos,
«buocdepar, «MeToabl U3yUSHHS KUBOK TPUPOIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «/crnonab30BaHHE Pa3IUYHBIX METOJIOB MPU U3YYEHUHU >KUBBIX
CUCTEM.

Tema 3. buosiorusi KjieTku



Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUHU.

MeTtoapl MOJIEKYISIPHOM W KJIETOYHOHW OWOJOTHU: MHUKPOCKOMUs, XpomaTtorpadmus,
a7eKkTpodope3, METOJ MEUEHBIX aroMoB, auddepeHnranpHoe MeHTpUudyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOCKom», «cropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

OO6opynoBaHue: CBETOBOMI MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeToqOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMuyecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMHUKpPOdJIEeMEHThl. Boga u €€ poib
KaK pacTBOPHUTENS, peareHTa, y4yaCcTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIJIOPETYJIALHUN.
MuHepaJibHbIE BEIIECTBA KJIETKU, UX OMOJIOTHYecKasi poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckne noiumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuuHasi cTpykTypa Oenka, HMenTHIHAs
CBsi3b. BTopuuHnas, TperuuHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonornueckue pynkunu 6enkos. [lpuonsi.

YrneBoabl. MoHOCaXapuIbl, AUCaXapuIbl, OJTUTOCAXaPHUAbI M Tosicaxapuasl. OOmui ian
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBOJ0B. buonoruueckue GyHKIUN yTI€BOJOB.

Jlunuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiicTBa.  Kmaccudukaums — nummmos.
Tpurnunepuasl, pochoaunuabl, BOCKH, cTepouabl. bruonornueckue ¢pynkmu mununos. Oomme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIyIPOHHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK n PHK. Ctpoenune HykienHoBbIX KuciaoT. HykieoTuasl.
[punuun kommuiementapaoctu. IlpaBmiio Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue Gpynkmuu JJTHK. Bunsr PHK. ®yaknun PHK B kieTke.

Ctpoenune monekynsl AT®. Makposprudyeckue cBa3u B moiiekyine AT®. buonornyeckue
¢ynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, WX (GYHKUIMH B KJIeTke. /[pyeue
HyKneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTMOMUKU, RPOMEOMUKU.

CrpykTypHas Ouojorus: OMOXMMHUYECKHE W OMOo(H3NYECKHe HCCIEAOBaHUS COCTaBa M
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomousiekyn. Mooeruposanue cmpykmypol u QyHKyuu
buomonexyn u ux komniekcos. Komnvromepnwiii Ouzaun u opeanuyeckuli CuHme3 OUOMONEKYL U UX
HenpupoOHbvLX AHAN0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenesnieHne XHMHYECKMX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«Pacnpenenenrne XuMUYECKHUX JIEMEHTOB B )KMBOU MPUPOJIEN.



Tabmuuer u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe opraHu3moBy, «CTpOoeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl 0OenKoBOW MOJEKYIb», «CTpoeHHe MOJEeKyd YriaeBofoB», «CTpoeHHEe MOJIEKYI
nunuaoBy, «HykiienHOBBIE KUCIOTBD, «CTpoeHue MOJEKYyIbl ATD.

OO6opynoBaHue: XUMUYECKas MOCYy1a U 000pyI0BaHHE.

JlabopaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopnasi pa6ora «VccrnenoBaHue HYKJICHHOBBIX KHCIIOT, BBIICJICHHBIX H3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunsl KIETOK: dyKapHOTHYecKas W mpokapuoruueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mNpoKapuOTHYECKOW KieTku. Kilerounass crTeHka OakTepuii ©  apXewu.
OcobeHHOCTH CTpOEHUS TeTepOoTPOPHON M aBTOTPODHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

CrtpoeHue u pyHKIMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3marnueckas meMOpaHa
(urazmanemma).  CTpykTypa TUIa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbBIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. PabGora
HATpHUIl-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOUTO3, (aronuros. Dx301uto3. Kiierounas creHka.
CtpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, IPHOOB.

[urommazma. I{uro3onb. Ilutockener. JIBmwkeHue nuToriazmbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOWbI KIETKU: dHAomnazMatudeckas ceth (JIIC), anmapar [Nombmxu,
JU30COMBI, UX CTpocHHE U (YHKIUU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUOB KIIETKH.
CtpoeHue TrpaHyIsipHOTO peTHuKynyMa. Mexanusm Hanpasnienus oeaxoe ¢ JIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOUHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJOMIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkius anmapata L'onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkog 6 annapame I o1b0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWJBI KJIETKH: MUTOXOHIPHM, TIIACTHIbL. [Ipoucxodcoenue
mumoxouopuui u niacmud. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIpUNA U T1acTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TILIACTHJIBI
(OTOCUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIMX
pacTeHuM.

HememOpannbie opranouzsl kietku CtpoeHue M QyHKIMM HEMEMOpPAaHHBIX OPTraHOWIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbL HEMbLULEYHbIX KIemoK.
Mukpotpybouku. Krerounsrii mnenTtp. CTpoeHHWE U JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siapa, XpOMAaTUH, KapUOILIa3Ma, SAPBINIKH, UX CTPOEHUE U (YHKIUU.
Snepublii 6enKoBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2emepoxpomamun. belku XpoMaTHHA — TUCTOHBL. /J[unamuxa s0epHot
06010uKU 8 MUmMo3e. HoepHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAss  XapaKTEpPUCTHKA  KIETOK  DYKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKW», «CTpOoeHne MUTOXOHIpUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIIETKH.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpPOIpernapaThl PacTHUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenaparbl 0aKTepUaTbHBIX KIETOK.

JlabopaTopHasi padora «3ydyeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «/3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHas padora «l/ccienoBanue Iiaa3Moiik3a U JEIMJIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckas padora «/3yyeHue ABUKEHUS UTOILUIA3MbI B PACTUTEIbHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMPeBPallleHUE JHEPTUH B KJIeTKe

AcCCUMWIISINS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMEeHa BEIIeCTB:
aBTOTPOGHBIN U TeTepoTpoHBIA. YuacTre KUCI0poaa B OOMEHHBIX Mpolieccax. DHEPreTHUECKOe
oOecnieuenue kietku: npespamienne AT® B 0OMeHHBIX nporieccax. @epMeHTaTUBHBINA XapakTep
peakiuii KIeTogyHoro Meradonusma. GepMEeHTHI, UX CTPOSHHE, CBOMCTBA U MEXAHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuns ¢pepMEHTOB OT HEOpPraHMYECKUX KaTaau3aTopoB. belku-akTuBaToOphl U
OCNKU-UHTHOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHBHBIX pEaKIUid OT pa3IHMYHbIX
(baxTOpoB.

[lepBUYHBIN CHUHTE3 OPraHMYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. [IpoayKTUBHOCTD (DOTOCHHTE3A.
Bnusiaue pa3nuunbix GpakTopoB Ha CKOPOCTh OTOCHHTE3A. 3HaUeHHE (DOTOCHHTE3A.

XemocuHrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIUPYIOIIHIE
OakTepuH, Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Bunbsl 6poxenus. [IpogykTel OpoXKeHHS M MX HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBI. JTambl YHEPreTHUYEeCKOro obmeHa. I[lonroTOBHUTENbHBIM 3Taml.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UiIM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpUi B mpoleccax
ouonoruueckoro okucienus. Luximueckue peakuuu. OkucautTenbHoe GocHopHINpOBaHUE.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro MyTH OOMEHa BEIIECTB Mepea  aHadpPOOHBIM.
D¢ hEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[oprpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl u cxeMbl: «DoTOCHHTE3», «IHEpPreTUYecKuid oOMen», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOH MUKPOCKOII, 000PYIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTropnas pa6ora «/3ydeHue kKaTaTuTHIECKOW aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe
aMUJIa3bl WK KaTajasbl)y.



Jladoparopnasi pabGora «l3ydeHue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a).

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacinencrBenHasi uHgopmauus u peajn3zanus e€é B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLMIX MATPUUHOIO
cuHTe3a. Peanmsauus HacneacTBeHHOW uHpopManuu. ['eHeTHUecKuil KOoJI, ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuHTe3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMILJIEMEHTApHOCTD,
AHTUNAPAUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kaiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Genka. YcioBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHu3aius TeHoMa y MPOKapuoT U
9YKapHOT. Perynsius ak THBHOCTH T€HOB y TpokapHoT. I unoresa onepona (®. Kakoo, XK. Mano).
MonexynapHnvie mexanusmvl dKcnpeccuu 2eHog y 3ykapuom. Ponv xpomamuna 6 pecynayuu
pabomsi 2enos. Perynsius 0OMEeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupychl — HeksleTouHble (JOPMBI KU3HU U 0OJIUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszunenmwiti yukn JHK-codepacawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHsbie 3a005ieBanus 4enoBeKa, ;KUBOTHBIX, pacteHuit. CITN I, COVID-19, connansHbie
U METUIIMHCKHUE TIPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6orvuux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux oanHvlx. Hanomexnonozuu 6 buonozuu u meouyune. Ilpoepammupyemole ¢hyHxkyuu
benxos. Cnocobvl 00cmasku 1ekapcma.

JdemoHcTpanuu

[Moptpetsr: H. K. Konbuos, JI. . IBaHOBCKUH.

Tabmumpr w  cxemsl: «buocuHTes Oenkay, «l['eHeTmyeckuid Koa», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsnus. Mutepdaza u muro3. OcoOeHHOCTH
mpoIrieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kieTku k AeneHuro. [IpecuHTeTHYSCKUIA
(MOCTMUTOTUYECKUI), CHUHTETUYECKH W TOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permkanusa. Ilpunuuner  penmukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perumkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl U TenoMepasza. XpoOMOCOMHBII
Ha0Op KJIETKH — KapuoTun. IMIJIOWAHBIN M ramiougHbI HaOOpBl XpoMocoM. ['oMooruuHbIe
XpoMocoMsl. [1010BbIE XPOMOCOMBL.

Henenne kierkn — mMuto3. Ctagum MHUTO3a U MPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kaprnoknnes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MUTOTHYECKOTO MHMKJIA KIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnomnTo3.



Knerounoe sapo, XpoMocoMbl, GyHKIIMOHANIbHASI TEHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoeHHE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlabGopaTropHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

JlabopaTopnasi pa6ora «HaOmroneHne MuUTO3a B KIETKAaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJTHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocCBs3b yacTeli MHOTOKJIIETOYHOTO OpraHus3ma. TkaHu, Opraibl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanm pacrenmit. TuIbBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAs,
MPOBOASIIAs, OCHOBHAasA, MexaHuueckas. OCOOCHHOCTH CTPOEHHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTCHUM.

TkaHu KUBOTHBIX U Y€TIOBEKA. TUIIBI )KUBOTHBIX TKAHEW: SMUTEINANIbHASL, COETUHUTEIbHAS,
MbIIIeuHas, HepBHasg. OCOOEHHOCTH CTpoeHUs, QYHKIMA M PACIOJIOKEHHUSI TKaHEH B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U yesoBeka. DyHKIIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa tena oprann3moB. Kapkac pacrennii. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
JKUBOTHBIX. HapyxHbIii 1 BHyTpeHHUH ckesneT. CTpOeHHUE W THUIbI COeIMHEHUS] KOCTEH.

JIBukeHHEe OpraHu3MoB. JIBMKEHHE OJHOKJIIETOYHBIX OPraHU3MOB: aMEOOHIHOE,
KT'YTUKOBO€, pECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpAaCTEHUN: TPOMU3MbI M HACTHUHU.
JIBukeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeloBeKa: MbleuHas cuctema. Pediexc. CkenerHbie
MBIIIIIIBI U UX padoTa.

[Turanue opranusmos. [loryiomnieHue BoJbI, YTIAEKUCIOrO Ta3a U MUHEPAIbHBIX BELIECTB
pactenusmu. I[lutanue >XUBOTHBIX. BHYTpUIIOIOCTHOE W BHYTPHUKJIETOUHOE MHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOTO TpakTa. llumeBaputenbHbIe
xenesbl. [InimeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanve »«uBoTHBIX. (b dy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlprxarenbHas MOBEPXHOCTH. JKabepHoe U JEroyHoe
JIpIxaHue. JIpIXaHWe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCI0KHEHHE
CTPOCHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXarenpHas cucTeMa uelaoBeka. MexaHusm
BEHTUJISIIIAY JIETKUX y TITUI] M MICKOMUTAOIINX. Perynsnus apixanus. J[prxaTenbHble 00bEMBI.

Tpa"cnopT BeleCTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBl pacTeHuM. TpaHCmopT
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cuctema U e€ opransl. KpoBeHOCHas cucTeMa Mo3BOHOYHBIX
KUBOTHBIX M uenoBeka. Ceppue, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOpareHwus.
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OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUST KPOBEHOCHOM CHCTEMBlI MO3BOHOYHBIX JKHBOTHBIX.
Pabora cepaiia u e€ perysimsi.

Boinenenne y opraHu3moB. BeineneHue y pacTeHuM. BeineneHue 'y  KUBOTHBIX.
CoxkpatutenbHble Bakyosiau. Opransl BeaeneHus. @uibTpalus, CeKpelns 1 00paTHOE BCachlBaHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeneHHUs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOM U
BBIIETIUTENBHON cucTeMamMu. BbineneHne y NO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. lloukm.
Crpoenue u ¢pyHKunoHupoBaHue HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKa.

3amura y OpraHu3MoB. 3aiuTa y OJJHOKJICTOYHBIX OpraHu3MoB. CIiopsl OaKTepuid ¥ [UCTHI
MpPOCTEHIINX. 3aliTa Yy MHOTOKJIETOYHbIX pacteHuid. Kyrtukyma. CpeacTtBa MacCMBHOM U
XAMHUYECKOMU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX MIPOU3BOHBIE. 3alllUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uesnoBeka. KIIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxnéuapli W TpHOOPETEHHBIM  CIEM(PUISCKUNA HWMMYHUTET. Teopus KIOHAJIBHO-
cesnektuBHOro ummyHnurera (I1. Opnmux, @. M. bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

Pa3apaxxuMocTe M perynauuss y OpraHu3MoB. Pa3ipaxuMoCcTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIe BEHIECTBA M UX
3HauYEHUE.

HepBHasi cucrema u pediekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u peduexkropnas nyra. bezycioBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbHas perynasuus ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W WX TOpPMOHBI. [lelicTBuUEe TrOpMOHOB. B3auMOCBSI3b HEpPBHOU U
SHIOKPUHHOM cucTeM. [ unmoTtanamo-runodusapHas cucTeMa.

JdemoHcTpanuu

IToptper: W. I1. I1aBoB.

Tabmunpel u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHUi», «CUCTeMbl OpPraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTpOEHUE HACEeKOMBIX», «TkaHu pacTeHU»,
«Kopuesbie cuctembl», «Ctpoenue credmus», «CTpoeHHe JHCTOBOW IUIACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBEHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxa», «MplmeyHas cucremay,
«BplaenurenbHas cucreMa», «HIOKpPHHHAs cucTeMayn, «CTpoeHne MbILby, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHEe IuIaHapun», «BHyTpeHHee cTpoeHHue 10K1€BOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema ntuny, «HepBHass cuctema MIEKONMTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
HK3EMIUIAPHl KOMHATHBIX PacTeHUi, repOapuu pacTeHUH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeIOBEKa,
o0opyaoBaHue sl JEMOHCTPAIMK TOYBEHHOTO U BO3AYIIHOIO MUTAHUS PaCTEeHUH, paciiernyieHus
Kpaxmaja U OeJKoB Mo JeiicTBrueM (GepMEeHTOB, 000pyI0BaHHE Ui AEMOHCTPALIUU OIBITOB IO
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U3MEPEHHUIO JKU3HEHHOM EMKOCTH JETKMX, MEXaHU3Ma [bIXaTEJIbHBIX JABWKEHUN, MOIEIH
TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopHas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecrofioe (BKIItoUasi BETE€TaTUBHOE) M MOJI0BOE. Bupl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmHoxeHue. IlonoBeie kieTku, Wi ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuit cMbica Meiio3a U MOJIOBOrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpieBoe pazputue. ['ameTorenes y >kuBoTHbIX. [TonoBble sxene3sl. OOpa3oBaHue
Y Pa3BUTHE MOJOBBIX KJIeTOK. CriepMarorene3 u ooreHe3. CTpoeHue MOJIOBbIX KIETOK.

Om1o10TBOpPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy»KHoe, BHyTpeHHee. [lapTeHnorenes.

NHauBuyanpbHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npobdiem amopuonoeuu. Konyenyus mopgoecernos u
Mmooenu mopgoeenesza. Ctaaguu SMOpHOTeHE3a JKUBOTHBIX (Ha mpuMepe Jarymku). JpoOnenue.
Tunsl apobnenus. /Jemepmunupogannoe u HedepmuHuposannoe opobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONIUX. 3apOABIIIEBbIE JTUCTKH (TacTPYJISIIHS).
3akjialka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JHMCTKOB. B3anMHOE BIMAHHME YacTeu
Pa3BHBAIOIIETOCS 3apOIbIiia (AMOpHUOHATIbHAS MHTYKITUS ). 3aKIJIaIKa TJIaHa CTPOCHUS )KUBOTHOTO
KaK pe3y/lbTaT UepapXUUYECKHX B3aUMOJCHCTBUI reHOB. BinsiHue Ha sSMOpHOHAIbHOE pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYKAIOUIEH cpeabl.

Poct u pasButne >xuBOTHBIX. [locTamMOpmoHanbHbId mepuoa. [Ipsmoe u Hempsmoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEMPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPHUPO/IE.
Tunbel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHSl y JKUBOTHBIX M uesioBeka. [leprojpl OHTOreHesza 4YelloBeKa.
CrapeHue U cMepTh KaKk OMOJIOTHYECKHUE MTPOIECCHI.

PasmHuoxenue u pazsuthe pacteHuid. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM ITHKIIE
pacrenuii. O6pa3oBaHue Crop B mpoliecce Meito3a. ['amerorenes y pacreruii. OmiogoTBopeHue u
pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JIBOMHOE OIJIONOTBOPEHUE Yy I[BETKOBBIX PAaCTEHUM.
OO6pa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbI pEryiIsliud OHTOT€HEe3a Y PaCTeHUH U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereraTuBHOe pasMHOXKEHHE», «THIIBI OECrioNoro pasMHOKEHUSY,
«Pa3MHOXEHHE XJIaMHIOMOHAAbDY, «Pa3zMHOXKEeHuE HBIJIEHB», «Pa3MHOXEHUE THUAPBIY,
«Meio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHULEKIECTKH M CIIepMaTO30M1ay,
«OcHOBHBIE CTaIuM OHTOTeHE3a», «lIpsamoe u HenpsMoe pa3BuTHE», «PazBUTHE MaliCKOTO XyKay,
«PaszButne capanum», «Pa3Butue JArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJIOJIbHBIX U JIBYAOJBHBIX pacTeHUil», «KU3HEHHBIA LUK
MOPCKOM KanycTbl», «KM3HEHHBIN ITUKII MXa», « KU3HEHHBIN UK MAOPOTHUKAY, « KU3HEHHBII
LAKJI COCHBI».
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O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl sIMIEKICTOK U CIIEPMATO30HI0B,
Mozelb «L UKl pa3BUTHS JIATYIIKH Y.

Jladboparopnasi pabGora «M3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BpisBlIeHHME NPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS M Pa3BUTHUS TEHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pa3Butun renetuku. Padbotst H. K. Konbrosa, H. U.
Basunioa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHBIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepO3UroTa, YHCTas JIMHUSA, TUOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUI, MOJICKYISIPHO-TEHETHYECKUM.

JdemoHcTpanuu

optpetsl: I'. Mengnens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U1. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenko, 10. A. @ununyenko, H. B. Tumodeen-PecoBckuii.

Tabmue! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JladopaTopnas padora «J/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckperubanue. [lepBoiit 3akon MeHens — 3ak0H eInH000pa3usi rTHOpuI0B
nepBoro nokoJienus. [IpaBuino nomuHupoBanus. Bropoit 3akoH MeHens — 3aK0H paculeIeHust
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpeLIMBaHUS. ['HIIOTe3a YHMCTOTHI
ramer.

AHanu3upytoniee — ckpeniuBaHue.  [IpoMexXyTOuHBI ~ XapakTep  HaclielOBaHUS.
Pacmiennenue npu3HakoB MpH HETIOJIHOM JTOMUHUPOBAHUU.
JurnOpumnoe ckpemuBanue. Tperwid 3akoH MeHaenss — 3aKkOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYecKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMU. XpOMOCOMHas TEOPHUsI HACIEACTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIN MEXaHU3M OMNPEAENICHUS MOoJIa. AyTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M TE€TepOraMeTHbId IOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TOJIOM.

I'enotun kak nenoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBUE T€HA.
MHOKeCTBEHHBIN amienu3M. B3aumonelcTBue HeaUIeNbHBIX TE€HOB. KoMIIEMEHTapHOCTb.
Onucras. [Tonumepus.

I'eneTndecknuii KOHTPOJIb DPa3BUTHUS PACTEHHUM, JXUBOTHBIX U YEIOBEKA, a TaKke
(bu3HONIOrMYeCcKUX MPOILIECCOB, MOBEACHHS U KOTHUTUBHBIX (QyHKIMH. ['eHeTHUecKre MEXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH — MapasuT» U «XO035SUH — MUKPOOHOMY.
l'eneTnueckue acmeKThl KOHTPOJISI M U3MEHEHHUs HACIEICTBEHHON MH(OpMAIMU B TTOKOJEHUSX
KJIETOK U OPTraHu3MOB.

JdemoHcTpanuu

[TopTpetsi: I'. Menaens, T. Mopras.
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Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHBI MeHnensn», «Tperuii 3akoH Menaens»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «ClenieHHOE HaclleJOBaHUE
NPU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorumn yenoBekay, «Kapruotumn aApo30Qpuib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3aumoaeincTBie reHoB.

OGopynoBaHue: MOJETh IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIIOB MEPBOTO
MOKOJICHUSI U PACIIEIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HaCJIE0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETIEHHOTO HACJIeJOBAaHUS TPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuiay.

IIpakTuyeckass padora «/3ydeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JAUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHoruna v cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MeHUYMBOCTb. Ponb cpeabl B (opMupoBaHMM MOJIU(DUKALIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIH psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW WM3MEHUYMBOCTH. Buubl
FeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B [IpeZiesIax OJTHOT'O BHU/IA.

MyTtanonHass W3MEHYMBOCTb. BHAbl MyTalui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HMHAYLIUPOBAaHHbIE MYTalMH. SEepHBIE M IUTOIUIA3MAaTHYECKHE MYTallUHU.
Comaruueckre W MOJOBble MyTauuu. [IpUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctd (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH |
HACJIEJICTBEHHOCTD.

Onueenemurxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCU (EeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumel U cxembl: «Buasl W3MEHUHMBOCTHY, «Moau(uUKaIMOHHAS H3MEHYUBOCTHY,
«KomOmHaTHBHASI U3MEHYUBOCTHY, «Meio3», «OmnonoTBopenney, «I eHeTndeckue 3a00IeBaHus
yeoBeKay, «Buabsl myTtanuii.

O6opynoBaHue: XUBbie U repOapHbIe SK3EMIULIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapuaIllmOHHOTO psAJia U BapUAIlMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢uibl (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoiHash NporpaMMa HUCCIENOBAHMS TI'€HOMAa 4YeEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YEeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUUCCKHH,
MONYJSLUOHHO-CTATUCTUYECKUHN, MOJIEKYIsipHO-TeHeTnueckuil. CoBpeMEHHOE OIpeaesieHue
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TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM UKclie ¢ momoibto [TT1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ €HHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCcTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B
MPEAOTBPAIICHU M JICUCHUH TEHETHMYEeCKUX 3a00jIeBaHUN deloBeKa. MeEIMKO-TeHETUUECKOe
KOHCYNIbTHpOBaHue. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3a». DTUUECKUE aCIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

Il'enernueckue (GakTOphl MOBHIIIEHHON YYBCTBHTEIHHOCTH YEIOBEKA K (DU3UYECKOMY H
XHMHYECKOMY 3arps3HEHHIO OKpyXKaromel cpenbl. ['eHeTmyeckass MTpeApacloyioKEHHOCTh
YeJI0OBEKAa K IaTOJIOTHSM.

JdemoHcTpanuu

Tabmumer u cxembl: «KapuoTtun denoBekay», «MeETOIbI M3yYEHUS TCHETHKH YEIIOBEKa»,
«I"eneTnyeckue 3a00€BaHKS YETIOBEKAY.

IpakTnyeckasi padbora «CocTaBICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTukanus MU ceneknus. 3apoXkACHHUE CelNeKIUuM U JomecTukanuu. Yuenue H. U.
BapuoBa o L{eHTpax mpoucxoxaeHnuss 1 MHOTO00pas3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHUM COPTOB PACTEHU U MOPOJ KUBOTHBIX. COpT, MOpOa, IITaMM. 3aKOH TOMOJIOTUYECKUX
pAnoB B HacienctBeHHOW uameHuuBoct H. M. BaBuiioBa, ero 3HaueHue Uil CEIEKUMOHHOU
paboThI.

MeTonpl ceneKImoHHOU paboThl. MIcKycCcTBeHHBIN 0TOOpP: MAaCCOBBIN U MHIAWBUTYaIbHBIH.
Dtanbl KOMOWHAIIMOHHOW ceNieKIuu. VcrbITaHue mpou3BOAUTENeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIBIO aHAIIU3a
JIHK.

HcKkyccTBeHHBI MyTareHe3 KakK METOJ CEJEKIMOHHOW paboThl. PaamanuoHHBIA U
XUMUYECKHH MyTareHe3 KaK MCTOYHHK MYyTalldid y KYyJbTYpPHBIX (OpPM OpraHHU3MOB.
Hcnonb30BaHre TEHOMHOTO PEIaKTUPOBAHUS U METOI0B pekoMOuHaHTHRIX JIHK mist monmyuenus
MCXOJIHOTO MaTepuaa Jijisi CEJICKIUU.

[Toryyenne monumionaoB. BHyTpuBHmoBas rubpuams3ainus. bBIW3KOpOJICTBEHHOE
CKpelIuBaHue, Win WHOpuAMHT. HepoIcTBeHHOE CKpeIuBaHue, WM ayTOpuauHr. ['erepo3uc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrnanéHHas TUOpUIU3ALUAL.
[Ipeononenue Oecruoauss MEXBUAOBBIX THOPUIOB. JIOCTHIXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHE M HU3YYCHUE TCHETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUM U UX TUKUX
ponuyel A cO3JaHusl HOBBIX COPTOB U THOPUIOB CENbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbBICTIOBbIX
JHCUBOMHBIX 8 YeAX YIYUUEHUS CYWECMBYIOUUX U CO30AHUSL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHEeHUeM COBPEMEHHBIX MeMOO08 HAYUHBIX UCCIe008AHUL, NePedosbiX uoell U
nepCneKmuBHbIX MexHOL02Ul.

JdemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssanenko, b. JI.
Acraypos, H. bopinoyr, /I. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTHUYECKHX PSJAOB B HACIEACTBEHHOM H3MEHUMBOCTUY», «METONbl CeleKIuny,
«OTtnanénnas rudpuan3anusy, «MyTareHesy.

JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAIIHUX
JKHBOTHBIX).
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JlaGoparopHas padora «/3yueHrue METO0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTEHUII».

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHKEHHS CENIEKLIUU PACTCHUN M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTWH, — KJIETOYHBIE M TKAaHEBBIE KYIBTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTEpUCTUKA. TpaaulMOHHAas OHOTEXHOJIOTHS: XJeOOoIeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoIornueckuii cuutes. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Coznanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABJIEHHOIO HW3MEHEHUS W
KOHCTPYHPOBAHHUS TEHOMOB C II€JIbIO MOJYYEHHSI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEpKaIlINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MY TH.

Kiierounas unkeHepusi. MeToabl KylbTypbl KJIETOK M TKaHEH PacTeHHH M >KMBOTHBIX.
Kpuobanku. Comaruueckas TuOpuaM3anus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TariOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHcTpyKIMs AMLIEKIIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. METO/ TpaHCIIAaHTALIUHU SAJEP KIETOK.
Texunonocuu  0300po6nenuUs,  KyIbMUBUPOBAHUS U  MUKPOKIOHATLHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoOMOCOMHAasi U Te€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYUPOBAHUE
pexombunantHeix JIHK. Cozdanue mpamnceennvix opeanuzmos. JJoCTURKEHHUS W TEPCIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOJIEeMbl TeHHOM
WHKEHEPUH.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTaboI0MHBIN aHaTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEIOBEKa JIJISl OLEHKH COCTOSHHS
€ro 3/10poBbs. Mcronp30BaHNE CTBOJIOBBIX KJIETOK. TaprerHas Tepanus paka. 3D-OnonnxeHepus
JUIsL pa3paboTKH (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/1aHUsl KOMIUIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTUH TPEXMEPHOro OMOMPUHTHHTA U cKaddonauHra As pereHus
3a/1a4 NepCOHAIN3UPOBAHHON MEIULIUHEI.

Co3naHue BEKTOPHBIX BaKIUH C IEJbl0 OOecreyeHHs KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneri OPBU, ycranoBieHHuE MOJIEKYJISAPHBIX MeXaHu3MOB (yHKmuonupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuubt u  cxembl: «Mcmonb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUICHHOM
IIPOU3BOACTBEY, «KiteTouHas nHKeHepUs», «I eHHass HHXKEHEPUs».

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOIOYHOKHUCIBIX TPOIYKTOBY.

IKcKypeusi «bHOTEeXHOIOTUS — BayKHEHIIasi TPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJIIHOHHBIX NPeICTABICHUH B OHOJIOTHH
OpomonronHast Teopusi Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHUS TapBUHU3MA. JKU3HB

Y Hay4yHad JedatenbHocTh Y. JlapBuHa.
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JBwkymmue cuibl dSBodonuu  BugoB 1o Y. JlapBuHy (BBICOKas WHTEHCHBHOCTH
pa3MHOXEHHS OpPraHMW3MOB, HACJIEICTBEHHAs W3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnu (CTI). HeitTpanbHast TEOpHst SBOTIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHHUE IBOJIOIMOHHON TeOopuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krose, Y.
Hapsun, C. C. Yerepukosn, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHIA KUBBIX
cyuiects (1o Jlamapky)», «MexaHu3m (GOpMHPOBAHUS IPUCIIOCOOICHHN Y paCTEHUH U AKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta nyremectus Y. Jlapsunay, «Haxonku Y. JlapBunay,
«Dopmbl 60pBEOBI 3a cymecTBoBaHuEY, «I1opoasl romyoeit», «MHOTO0Opa3ue KyIbTypHBIX (GopM
KarmycTel», «[lopoasl AOMAamIHUX >KUBOTHBIX», «Cxema oOpa3oBaHHS HOBBIX BUIOB (o Y.
JapBuny)», «CxeMa COOTHOLIEHHWS IBWXKYIIUX CHUJI 3BOMIOLUN», «OCHOBHBIE IIOJIOKEHUS
CUHTETHYECKON TEOPUH SBOTIOLIIH.

Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJbTaThl

[Momynsmust kak >7MeMeHTapHas equHHuIa 3BoJoIUU. COBpPEMEHHBIE METOABl OIICHKH
TEHETHUYECKOTO pa3HO00pa3us U CTPYKTYpBI MOMYJsIui. Mi3MeHeHune reHooHaa MOy IsSIuu KakK
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
Baiiabepra.

DOnemMeHTapHbIe (JaKTOPHl (IBIKYIIME CHJIBI) SBOJIONHUH. MYTAIMOHHBIN TIpoOIecC.
KoMOunaTuBHas n”3MEHYMBOCTD. [[peiid) TeHOB — citydailiHble HeHApaBIeHHbIC H3MEHEHHS 9aCTOT
ajuteniedt B monmyssiusax. DddexT ocHoBatens. Ipgexkm dymovinounoz2o copaviuika. ChudiceHue
2eHemu4ecKo2o pasHooopasus: npudunsl u cieocmeus. llposenenue s¢hghexma opetigha eernos 6
oonvuwux U maneix nonyiayusax. Murpauud. M3onsamus  momynsuuii:  reorpaduveckas
(mpocTpaHCTBEHHAs ), Oronoruyeckast (penpoayKTUBHAS).

EcrecTBenHbiii oTOOp — Hamparisitouuii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIIM3UPYIOIMINMA, pa3pbiBarommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HuKkHOBEHHE M 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucnocobaeHHOCTh OpPraHU3MOB Kak pe3y/ldbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHME
MIPUCTIOCOOJICHUH Yy opranu3MoB. ApomMopdo3sl U uanoaganTauu. [Ipumepsl npucrnocobieHuii y
opranu3mMoB: Mopdomornyeckue, (HHUINONIOTHUECKUE, OHOXUMHUYECKHE, ITOBEICHUYCCKUE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOIIOLUH.
M3omsumst — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BHUA00O0pAa30BaHUSA:
ajuronatpuieckoe (reorpaduyeckoe), CHUMMIATPHUECKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmmonan3anus, rudpuan3anws). JJMuTeTbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3msbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouosornn B pa3paboOTKe HaydyHbIX METOJIOB COXPAaHEHHUS
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB M HMX XO031€B. MeXxaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTBY, «[lonmynslroHHas CTPYKTypa BUIa»,
«Cxema mposiBieHust 3akoHa Xapau—BaiinOepra», «JIBwKyliue CHIIBI  3BOJIOLHNY,
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«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIUNA CEeBaHCKON ¢openn», «l'eorpadudeckas H30JAIUS
JUCTBEHHUIIBI CHOMPCKON M JTIMCTBEHHUIIBI JaypcKoi», «[lonmynsimoHHbIe BOJHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «(Cxema IEeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHE, «MHycTpHanbHbIi MEJIaHU3M», «OKuBble HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAsI OKpacka KHBOTHBIX», «lIpemympexnaromias okpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCTHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B mnpupoae», «CrocoObl
BunooOpazoBanus», «l'eorpaduyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUA000pa3oBaHue BUIOB CcHHHI, «llomumiounsr pacteHuit», «KamycTHo-
peACUHBIA THOPUI.

OO6opynoBanue: repOapuu pacTeHH, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUI[ U 3BEepeH ¢
IpUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, yydena MTHUIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacTeHuii OJIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucrnocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11EeJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/IIoLus U €€ pe3yJbTaThl

Mertoapl u3yueHust MaKpo3BoJtoLuy. [laieoHTOIOrMYeCKue METOAbl U3YyUEHUS SBOJIOLINH.
[Tepexonubie popMbl U PUIOreHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckne meroapl wu3ydeHus dBomronuu. CpaBHeHue ¢uopsl U (ayHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odmactu 3eMian. BUIbI-OHIEMUKH U PEITUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPPOIOTHYSCKUE METOMBI M3YYCHUS SBOIFOIUH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U TMOSBJICHUS SBOIIOIHMOHHBIX HOBIIECTB.
["'oMonornyHble ¥ aHATOrMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIspHO-
TeHETHYECKHEe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHe METOAbl HU3YYCHUS  DBOJIIOIIHH.
I'omonornunsie rerpl. COBpeMEHHBIE METOIBI TOCTPOSHUS (PUIIOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTaIlU! U 3BOJIIOIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TpaBWiIa) JBOMONUHU. [lpunyun  cmensvl  yHKYU.
HeobpaTtumocTs 3BoonnK. AanTuBHAs paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaniesckuii, @. Mroiuiep, J. ['ekkensb.

Tabmuipl U cxembl: «PUITOTEHETHYECKUNA P JIOMIAAN», «APXEONTEPHUKCY, «3BEpPO3yObIe
sepb», «Creronedansny, «PuanopuTe», «CeMeHHbIE MaNoOpOTHUKNY, «buoreorpadpuieckue
30HBI 3emum», «Jlpeiid koHTHHEHTOB», «PenukThl», «HawampHble cTaauu SMOPUOHATBHOTO
Pa3BUTHSI TO3BOHOYHBIX )KUBOTHBIX», «I'OMOJIOTHMYHbIE U aHAJIOTUYHBIE OpraHb», «PyIuMEHTh,
«ATaBU3MBI», «XpPOMOCOMHBbIE HAOOpHI ueJIOBEKa M HIMMMaH3e», «[JlaBHblE HampaBlieHUs
IBOIIOIIMNY, «O0IIHe 3aKOHOMEPHOCTH BOJTIOIIHI.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYISDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHUU
HACEKOMBIX.

Tema 4. IIponcxosxkneHue  pa3BuTHe )KU3HU HA 3emJie

HaydHble THMOTE3b MPOUCXOXKACHUS JKU3HH Ha 3emiie. AOHWOreHe3 W TMaHCIEePMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxaeHue KU3HU U aCTPOOHOIIOTHS.

18



OcHOBHBIE dTanbl HEOpraHUYEeCKOH IBoMonMU. [ImanerapHas (reojoruyeckas) BOJIOIHS.
XuMudeckasi IBONONHSI. AOWOTEHHBI CHHTE3 OPTaHWYECKUX BEIIECTB M3 HEOPTaHUUYECKUX.
OmnsiT C. Mutepa u I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMepoB. KoatepBatHas runoresa
A. W. Omapuna, runoreza nepsuyHoro OynboHa J[k. XomzaeitHa, reHeTHyeckas rumnores3a [
Ménnepa. Pu6osumsr (T. Yek) u runoresza «vupa PHK» V. I'mnbepra. ®opmupoBanue memopaH
Y BOBHMKHOBEHHUE MPOTOKJIETKHU.

Hcropus 3emmum u Metonsl €€ wusydeHus. lckomaemble OpraHWYeCKHUE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  IEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: S0HbL, IPbl, HIEPHOBI, SITOXH.

Hauanbnbie 3Tanel opraHnyeckoil 3BoitoUuU. [losBieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonss MeTabonu3Ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MHMKpPOOHBIE
OMOTUIEHKM Kak aHajor TmepBbIXx Ha 3emiie coobmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapUOTBHI.

[Ipoucxoxaenne sykapuoT (cMMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOUYHBIX  OpPraHM3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pactennii Ha cymry. [losiBiieHne cOpOBBIX pacTEeHUH U 3aBOEBaHUE UMU cylld. CeMEeHHbIE
pacrenus. [IponcxoxaeHNe BETKOBBIX PACTCHUMN.

OcHOBHBIE A3Tallbl 3BOJNIONUHM KUBOTHOrOo Mupa. OCHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpAOBBIC
KUBOTHBIE. JKH3HL B BOJIE. DBOIIOIUS TTO3BOHOYHBIX. [IponcxoxkaeHne aMmpuOuii U penTuiImii.
[Ipoucxoxaenne MieKonUTAOMUX W ntuil. [lpuHnmn kimoueBoro apomopdosza. OcBoeHue
0eCI03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emIie 10 3paM U IEpUoAaM: apXei, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30H. O011as XapaKTepuCTHKa KJIMMaTa U Ire0J0rMYECKUX mpoiieccoB. [losBienue u pacuser
XapaKTepHBIX OPraHM3MOB. YTIIeoOpa3oBaHHUE: €ro YyCJIOBHsSI M BIMSHUE HAa Ta30BBI COCTaB
aTMocQepsbl.

MaccoBble BBIMUpAHUs — DKOJOTMYECKHE KpHU3HCHI mpounuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHUH. COBPEMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKalud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpersr: @. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U. Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpl u cxemsl: «Cxema omnbita @. Peany, «Cxema ombita JI. Ilactepa mo u3ydeHuro
camo3apoxkJeHus: xu3Hm», «Cxema onbita C. Muepa, I'. FOpu», «3Ttanel HeopraHM4ecKon
sBoNOIUNY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOJIOLUNY,
«Cxema 00pa3oBaHUs DYKapHUOT IMyTEM cuMOHOreHe3a», «Cucrema KuBoi Mpupoib», «CTpoeHne
BUpyca», «Apomopdo3sl pacteHuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE  BOJIOPOCITH,
«MHoroknerounsle Bomopocian», «Mxu», «l[lanopoTHukn», «l'0JOCEMEHHBIE PACTEHUSY,
«Opranbpl IBETKOBBIX pPAacTeHMit», «CxemMa pa3BUTUS >KUBOTHOTO MHPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmmey», «Kumeunonomnoctusiey, «llnockue yepBu», «HUiaeHUCTOHOTHEY,
«Pw10BIY», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «I[Ituby, «Muekonurarommey, «Pa3Butue
JKU3HU B apXEUCKON 3pey», «Pa3BuTue JXKU3HU B NPOTEPO3OUCKON 3pen, «Pa3BuUTHE KU3HU B
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Mae030MCKOM 3pey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMEHHAasi CUCTEMA OPTaHUYECKOT0 MUPAY.

OO6opynoBanue: repOapud pACTEHUN PA3IUYHBIX OTAETOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXXHMX, CKEJIETHI
MTO3BOHOYHBIX JKMBOTHBIX, 4ydyeja NTULl U 3BEpEH, KOJUIEKLIMH OKAMEHEJIOCTEH, IOJIE3HBIX
MCKOIIAEMBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa sn1aGopatopHas padora «MonenupoBanue onbsiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOTO CHHTE3a OpPraHMYeCKUX COSAMHEHHH B IEPBUYHOM aTMochepe».

JlaGoparopHass padora «l/3ydyeHHMe W ONHUCAHME HCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpTraHU3MOBY.

IIpakTnyeckas padora «/3yueHre 0coOEHHOCTEH CTPOCHUS PaCTCHUIN Pa3HBIX OTIECIIOBY.

IIpakTuyeckasi padora «/3ydeHne ocoOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX .

Tema 5. Ilpoucxo:kaeHue 4eJ0BeKa — AaHTPONOreHe3

Pa3znensl u 3a1aun aHTPOMOIOTrUU. METOIbI AHTPOIOJIOTHH.

CraHOB/IEHHE TIPEACTABIECHUN O MPOMCXOXKJIECHUU 4YENOBEKA. PenurunosHele BO33pEHMS.
CoBpeMeHHBIE HAY4YHbIE TEOPHH.

CxoncTBO  4yenoBeka € KMBOTHBIMU. (CHCTeMAaTHMYecKoe IIOJOKEHHE  YelOBeKa.
CBuzeTenbcTBa CXOJACTBA UENOBEKAa C JKHBOTHBIMHU: CPaBHHUTEIbHO-MOp(dororndeckue,
IMOpHONIOTHYECKUE, (UZHOIOr0-OMOXMMHUYECKUE, TOoBeAeHYecKrue. OTIHYus 4YeloBeKa OT
JKUBOTHBIX. [IpsIMOX0k/I€HHE M KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TrOJIOBHOTO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

JBkynue cuiibl ((haKTOphl) aHTPOTIOTeHe3a: OMoJIornYeckue, counanbabie. COOTHOILICHHE
OMOJIOTUYECKHUX M COLMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJIUM aHTpoOIIOreHe3a. PaHHKe YenoBekooOpa3Hbie 00e3bsIHBI (TPOKOHCYITBI) U
paHHHUE TIOHTUJBI — OOIIUE MPEIKH YEeTOBEKOOOPAa3HBIX 00€3bsH U JIIOACH. ABCTPAIONUTEKH —
JBYHOTHE INPEIKH JroAcH. YenoBek ymernbli, IEepBble U3TOTOBJICHUS OpYyAUN Tpyna. Uemosek
IPSIMOXOJISIINI U TIEPBBIN BBIXOJ Jtonel 3a mpeaensl Adpuku. YenoBek reiinenbOeprekuiit —
001IMii MPeIOK HeaHAePTATLCKOTO YEJIOBEKA U YeJIOBeKa pa3yMHOTO. UeIoBeK HeaH IepTaIbCKUMA
Kak BHUJ JIIOJICH XOJIOJHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THIA, JEHHUCOBCKHUM
YelI0OBEK, OCBOCHHE KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneTnka u majieoreHOMUKA.

DBOJIIOLIMS COBPEMEHHOTO 4YeloBeKka. EcTecTBeHHbIM OTOOp B MOMYNALHMAX YeJIOBEKA.
MyrtanonHsli nporece u nmoaumopdusM. [lonmynsuroHHbIE BOJHBI, Apeld reHOB, MUTpaLUs U
«a(dexT ocHoBaTENA» B MOMYJALUAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonsitue o pace. bonbiime packl: eBpomeougHas (eBpasuiickas),
aBCTPAJIO-HETPOUIHAS (PKBATOpPHAIIbHASI), MOHTOJIONIHAS (a3UMaTCKO-aMepHKaHCKas). Bpems u
NyTH pAacCceJeHWs 4YeloBeKa MO IulaHere. EauHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucnocobieHHOCTh YelloBeKa K pa3HbIM YCIOBUSM OKpYKaroIen
cpensl. Bausinue reorpaduueckoit cpeabl u apeiida reHoB Ha MOpPGOJOTHIO U (PU3HOIOTHIO
YeJI0BEKA.

MexauciurmHapabple MeToAbl B (u3nueckor  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHS. W MAJCOAHTPOIIOJIOTHSL  YEJIOBEYECKUX  MOMYJISALIHM.
buocounaneHple  uccienoBaHMs — NpPUPOABI  uenoBeka.  MccienoBaHue — KOIBOJIIOLMU
OMOJIOTUYECKOTO M COLIMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsi: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.
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Tabmumpl u  cxeMbl: «MeToabl  aHTPOMOJIOTHWY», «[ OJOBHOW MO3r YeIOBEKay,
«UYenoBexkooOpa3Hbie 00€3bsHBI», «CKENIeT 4elnoBeKa M CKeleT MuMMaH3e», «PymuMeHTHl u
aTaBU3MBbI», «JIBIKYIIME CHUJIBI AHTPONOTEHE3a», «IBOJIOIMOHHOE JPEBO YEJIOBEKay,
«ABcTpanonurek», «HemoBek ymenbli», «UenoBek npsaMOXoasuIuiny, «/eHuCOBCKUN 4eTOBEK»
«Heannepranpup»y, «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIOLNUAHA YETOBEKaY,
«Pacsl yenoBekay.

O6opynoBaHue: MYJISDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTePUAIBHON KYJIBTYPHI TIPEIKOB
4eJoBeKa, penpoaykuu (hororpadun) KapTUH ¢ MUDOTOTHIECCKUMH U OMOJIEHCKIME CIOKETaMH
MIPOUCXOXKACHUS 4eoBeka, ¢ororpaduu HAaXOJOK HCKOMNAEMbIX OCTATKOB YEJIOBEKA, CKEJeT
YeJIoBeKa, MOJENb Yepera 4YeJoBeKa M 4Yepera MIUMIaH3e, MOJENIb KUCTH YelIOBEKa U KHUCTH
HIMMIIaH3€, MOJIEJIM TOpCca MPEKOB YEIOBEKa.

Jladoparopunasi paGora «M3yueHne OCOOCHHOCTEW CTPOCHMs CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTyeckas padora «I3yueHne 3K0JOTNYECKUX aJalNTallui YEIOBEKay.

Tema 6. Jxos10rusi — HayKa 0 B3aMMOOTHOLIEHUSIX OPTaHU3MOB M HAIOPraHU3MEHHBIX
CHCTEM C OKpY Kawouei cpenoi

3apoxaeHre W pasBuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMHU.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopaTopHble. MoaenupoBaHue B dKOJIOTHH. MOHUTOPUHT OKPYKAIOIICH CPEJbl: JTOKATbHBIH,
PErnOHAIBHBIN U TTT00ATBHBIN.

3HaueHHE SKOJIOTMYECKUX 3HAHUU JI1 YeJloBeKa. DKOJOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBsA3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE HSKOJOTHYECKOW KYIBTYphl H
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[optpetsi: A. I'ymbonsar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuupl u cxembl: «Pazaensl skogorun», «MeToabl 3Koorun», «CxemMa MOHUTOPHUHTA
OKPY’KaIOILEH Cpebl».

JlaboparopHas padora «/3yueHre METOJ0B KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTH HX jAeucTBusa.  Kiaccudukarus
HKOJIOTHYECKUX  (aKkTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JIeMCTBUS 3Kojornyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JIu6ux). TonmepaHTHOCTH. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

Abuotndeckue (akTopbl. CBET Kak 3KOJIOTHYeCKUi ¢dakTop. [leficTBUE pa3HBIX YYaCTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. OJKOJOTMYECKHE TPYIMMbl PACTEHUW M JKUBOTHBIX IO
OTHOILLIEHUIO K cBeTy. CUrHaibHas pojib cBera. doronepuoausm.

Temmneparypa kak sKkojoruyeckuii (axrtop. JlelicTBue TemriepaTypbl Ha OpPTraHU3MBI.
[ToliKumoTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

Brnaxxnocte kak skonormueckuit akrop. [IpucnocoOieHus pacteHuil K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukanust pacteHuii mo oTHomeHHI0O K Boje. [Ipucmocobnenus
JKMBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMa.
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Cpenbl oOuTaHMsI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYLIHAs, IMOYBEHHAs, TTyOWHHas
MOJMOYBCHHAS, BHYTPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opraau3MoB. [IpucnocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX Cpefax.

buonoruueckue putmel. BHemnre u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOU (opme. JKuzHenHsle (Hopmbl
pacTeHHii: JepeBbs, KYCTApHHUKHU, KYCTapHUYKH, MHOTOJIETHHE TpPAaBbl, OJHOJIETHHUE TpPAaBBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOCHHUsS ¥ 00pa3a KU3HHU.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomnepaius, MyTyaln3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHUYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHU3MOB B cpejie ooutanus. [IpHHIIUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoHcTpanuu

Tabmuipl u cxembl: «IKoJoruueckue (HakTopb», «CBETOBOHM CIEKTP», «IDKOJIOTHIECCKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHUECKUE aJanTallii KHUBOTHBIX», «Cpeapl OOMTAaHUS OPTraHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIe HOPMBI pacTeHui», « Ku3HEeHHbIE (JOPMBI JKUBOTHBIXY,
«9KocHucTeMa IHMPOKOIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumangectBoy, «Ilapasutuzmy», «Korkypenmnusy, «Cumonos», «KommeHcamuzmy.

OGopynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
pa3IMYHBIX  JKOJOTMYECKHX (HaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHEMIOOMBbIE U TEHEBHIHOCIHBBIE KOMHATHBIE
pacTenus, rep0apuu U KOJUIEKIIMU TETIONI00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTOMYNBBIX PacTEHU,
yyyena NTULl W 3Bepel, repdapuu pacTeHuil, OTHOCAIUXCS K rurpoduram, kcepodurawm,
Me30(uTaM, KOMHATHBIC PACTEHUS TAHHBIX TPYII, KOJUICKIINH KUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpenax, Trepbapum M KOJJIEKUMHM pacTeHUH U JKUBOTHBIX, OONAJAIOIIMUX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUH JKU3HHM, TepOapuu U KOJJIEKUUU
paCTeHHIA U )KUBOTHBIX Pa3IMYHBIX KU3HEHHBIX (DOPM, KOJUICKIIUU KUBOTHBIX, YIACTBYIONIUX B
PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTopHasi padora «BrIsBieHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHHIO CBETAY.

Jladboparopnasi paGora «BbIgBICHHE TPHUCITOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPHI».

JlaGopaTtopnas pabora «AHaroMH4YecKHMe OCOOCHHOCTH PACTCHHUH U3 pa3HBIX MeCT
oOUTaHUY.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKNE XapaKTePUCTUKHU MOmysiiun. [lomynsnus kak OHonorudeckas CHCTeMa.
Ponp HeomHOpoOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMUPOBAHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI NOMYIsiii. OCHOBHBIE TOKA3aTEIH MOMYISIUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W MOJIOBas CTPYKTYpa, POKAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPAITHSI.

Dkonorudeckas CTpykTypa mnomynsiuu. OLeHKa YUCICHHOCTH Momynsiuu. JluHamuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHuman nonyasiuuu. MoaenupoBaHue TUHAMUKA
nomymnsiuud. KpuBble pocta uucieHHOCTH mnomyisiuu. Kpuble BbbkuBaHus. Perymsmus
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YUCIIEHHOCTH TMOMYJSIIUM: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIUX OT TIUIOTHOCTH.
DKOJIOrHYecKre CTpaTeru BUIOB (1- U K-cTpaterun).

[Tonstne 00 oskonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHas MOJEINb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl sxonorndeckoit Humd. [loteHnuansaas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUIOB. BHIBI M HMX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJIECHHUS M MHUIpalMil >KUBOTHBIX. bHojgornueckne HWHBa3UU
YyKEpPOJHBIX BUOB.

JdemoncTpanuu

IToprper: [Ix. M. XaTunHCOH.

Tabmuie! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTepUCTUKU monyasuun», «lIpoctpancTBeHHas
CTpPYKTypa mnonymsauun», «Bo3pacTHble mnupamMuael nomymsquun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Moxenb skosornueckoil Humum Jx. U.
XaT4UMHCOHAY.

O6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIUH KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCCEICHUION.

Tema 9. Jxos0rus cood1eCTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHH3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIkx. Tencnam). DyHKIMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue YpOBHHU.
Tpodudeckue nenu U cetu. AGuornyeckue OOk dKocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBoport BemecTs 1 MOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE TOKA3aTENN IKOCUCTEMBI. bruomacca u npoayKuus. DKOJIOTHYECKUE TUPAMUIbI
gucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. IlepBUuHbIe U BTOPUYHBIE CYKIIECCHM M MX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKIeccuu. KimMMakcHOe COOOIIECTRBO.
Buopaznoobpasue 1 mosHOTa KPYyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOCUCmeEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CmvlHb.

AHTpPONOTr€HHbIE  KOCUCTEMBI.  ArposkocucTema. ArpoueHo3. Pazmuums Mexmy
AQHTPOIIOT€HHBIMHU U MPUPOIHBIMU SKOCHCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 9KOCHCTEMAX.
Ponv xackaonozo sgpgpexma u 6u008-30ugpuxamopos (kiouesvix u008) 8 QYHKYUOHUPOBAHUU
akocucmem. IlepeHOC IHEPrUM M BEHIECTB MEXIY CMEXHBIMH 3KOCHUCTEMAaMH. Y CTOMYHMBOCTH
OpraHMW3MOB, MOMYJSILUHA W HKOCUCTEM B YCIOBHSX €CTECTBEHHBIX W aHTPOIOIE€HHBIX
BO3JICHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HKON02UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTonoIorusi MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.
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JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmuuel u cxemsl: «CTpykTypa OuoleHO03a», « DIKOCHCTEMa HIMPOKOIMCTBEHHOTO JIecay,
«JKocucTeMa XBOMHOro Jeca», «DyHKUHMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectB B 23KocucTeMey, «llemu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«DKoJIOTHYECKass TUPAMHJIA YUCET», «IKOJIOTHIYECKasl MIUpaMua OMOMAacChl», «IKOIOTUYECKas
nupamua suepruny», «ObpazoBanue 6onotay, «llepBudnas cykieccus», «BoccraHoBIeHHE Jieca
nocie noxapa», « JKocucremMa o3epay, «ArpoueHos», «KpyroBopor BemecTB 1 MOTOK SHEPTUU B
arpoiieHose», «IIpumepsl ypOoakocuctem».

O6opynoBaHue: repOapuy PacTeHUI, KOJJIEKIIMU HACEKOMBIX, Yydelia NMTHI[ U 3Bepei,
repOapuu KyIbTYPHBIX U JTUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCUCTEMBI.

IIpakTuyeckasi padora «3yueHnue u onrcanne ypo0IKOCUCTEMBI».

JladopaTopnasi padora «/3yueHne pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX SKOCUCTEMAX .

IKCKypeusi «IKCKypcHsl B THINWYHBINH OMOTreorieHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JYT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYpCHsI B arpO3KOCUCTEMY (Ha TT0JI€ WM B TETNTUYHOE XO3SUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTEMA

Buocdepa — obmermanerapHast o0ojmouka 3eMid, TJ€ CYHIECTBYET MJIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencrapienuii o onocdepe B Tpyaax . 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6nochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHus Ouochepbl. Ocobennoctn 6mocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocgepe. KpyroBoporbl BemectB
OMOTreoOXMMHUYECKHE ITUKIIBI (yTiiepoa, a3oTa). PUTMuaHOCTS siBieHUH B Onocdepe.

3oHanbHOCTE OMochepsl. [lonsTne 0 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOTIMYECKUE Jieca,
BBICOKOTOPBs. KimMar, pacTUTENbHBIN 1 )KUBOTHBIN MUpP OMOMOB CYIITH.

CtpykTypa U QyHKIIHS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOT0 MOTEHIIMala U OMOoCepHbIX
GyHKIHA.

JdemoHcTpanuu

[optpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabmumpl u cxemsl: «['eocdepsl 3emmmy, «KpyroBoport a3ora B nmpupozae», «Kpyrosopot
yriaepojaa B mpupoae», «Kpyrosopot kuciopoaa B nmpupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHOBHBIE OMOMBI cymnY, «KimumaTtudeckue nosica 3emimny, « Tyaapay, «Taiiray, «CMenmianHbIi
necy, «llupokonuctBeHHbIH Jiec», «Crenby, «CaBanHay, «IlycTbinsy, « Tponudyeckuii gec.

O6opynoBanue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKoJorHYeckre KpHU3UChl M WX NpUYMHBL. Bo3zzaeiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM cpenbl. OXpaHa BOIHBIX
pecypcoB. Pazpymienue nousbl. OxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpPONOTreHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U dKUBOTHBIN MUp. OXpaHa pacTUTEIILHOTO
U JKUBOTHOTO Mupa. OCHOBHBIE MNPHHLMIBI OXpaHbl mpuponsl. Kpacueie kHuru. Oco6o
oxpansiemble npupoanbie Teppuropun (OOIIT). borannueckue caapl 1 300J0THYECKUE TTAPKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YeJIOBEUECTBA W MPHUPOAbI. ParmoHnanbHoOe
MPUPOJIOTIONB30BAaHME M COXpaHEHWE OMOJIOTMYECKOro pasHooOpasus 3emiu. OoOmume
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3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKHX KpU3nucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCa
U €T0 BEPOSITHBIC TTOCTIEACTBHSI.

Pa3BuTne METOMOB MOHHUTOPHHTA PAa3BUTUS OMACHBIX TEXHOICHHBIX MPOIIECCOB.
Cucmemnvle uccredosanusi nepexooa K pecypcocbepecaioueli U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonoeuueckoe pasnoobpasue u duopecypcwl. Hayuonanvnvle ungopmayuonnuvle
cucmemyl, obecneuusarouue OOCMyn K UHGOPpMAYUU NO COCMOAHUIO OMOENbHBIX 6UO08 U
akocucmem. OCHO8bL IKOpeabUIUMayuu IKOCUCmem u cnocobo8 6opbovl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpykyus MOpcKux u HA3eMHBIX IKOCUCTIEM.

JdemoHcTpanuu

Tabmuubl u  cxembl: «3arps3HeHue armochepb», «3arps3HeHue TuaApochepb,
«3arpsi3HeHue MOuBbI», «[lapHuKOBEIi 3P dhekT», «Oco00 OXpaHsIeMbIe PUPOIHBIC TEPPUTOPHUL,
«MoJenu yrpaBisieMoro MUPay.

O6opynoBanue: ¢potorpaduu oxpaHseMbIX pacTeHUH 1 )KUBOTHBIX KpacHoit kauru Poccuiickoit
®enepanuu, KpacHoil KHUTM peruoHa.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'H
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOIIMMUCS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U IPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX Pe3ylbTaTOB OCBOEHUS MPOTPaMMbl MO OHOJOTHH BbIIEICHBI
CICNYIONINE COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWONIOTHH, yelneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOeXACHHUI JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUNA PA3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIUXCSl PYKOBOACTBOBATHCSA B
CBOEM  JEeATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYLIUMHU  CHCTEME
Ouonorndyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIbTYPHI,
cnocooHoCmu cmasumy UENHA U CTPOUTH KU3HEHHBIC MIJIaHBbI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaAMMbI 110 OMOJIOTUU JAOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMU, UICTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIECHHOCTSMH, IPUHATHIMHU B
oOImiecTBe MpaBWJIaMH UM HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XEHUSI K 3aKOHY W IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTrO  OTHOIICHHWS K  KyJbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepanuu, MpUpoaEe U OKPYKaIOLIEH cpeie.

JInaHOCTHBIE Pe3ybTaThl OCBOCHUS Y4eOHOTo mpeamera «buonorusy I0KHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXCcs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak akTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0OsS3aHHOCTEH, yBa)XKEHHE 3aKOHA W
MPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NESATEIBLHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOIUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHbIMU yOEXKIECHUSIMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMATIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAEPIKAHMUS,;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOI 1E€ATENbHOCTH;
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2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTH POCCHUICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIEINIO U MAMSITHUKAM IPUPOBI, TOCTHKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPYIIE;

CIIOCOOHOCTH OIEHUBATH BKJIAJl POCCHICKUX YUEHBIX B CTAHOBIICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAaHUS 3HAueHUsi OWOJOTMM B TO3HAHWU 3aKOHOB NPHUPOIbI, B JKU3HU 4YellOBEKa U
COBPEMEHHOTO O0IIECTBa;

uzeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJAMUTENSM, CO3JaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAaAULIUAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETHUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JCHCTBHS KUBOW IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIaX MCKYCCTBAa, CTPEMJIEHUE IPOSBIATH
KaueCTBa TBOPYECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa Ku3HU (310pOBOE MUTAHUE,
coOrofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢u3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO JIESTEIBHOCTH;

UHTEpEC K pa3iuyHbIM cepam mpodeccuoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE )KM3HECHHBIC TIIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILIECTBOBAHHS;
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MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphl: MPUOOPETEHHE OMNbITa MJIAHWPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCJEICTBUMN JJI1 OKPYXKAIOIIEH Cpeibl;

0CO3HAHME TT00ATBHOTO XapaKTepa 3KOJOIMYECKUX MPoOIeM U IyTel UX pelIeHuUs;

CIIOCOOHOCTH MCMOJBb30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelleHuu MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BaHUEM (COONIIOEHNE
IIPaBWJI IIOBEJIEHUS B INPHUPOJE, HAIPABIECHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHoChepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOUIEH NPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPeIPUHUMAEMbIX
JEHUCTBUN U NIPEJOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
IPAKTUYECKON AEATEIbHOCTH IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUA
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crenupukn OMOJOTUM KaK HayKdh, OCO3HaHWs €€ poiau B (popMUpOBaHUHU
palMoHaTBFHOTO HAYYHOTO MBIIIJICHHS, CO3aHUN LIEJTOCTHOTO MPEACTABICHHUS 00 OKpYKaloLieM
MHpEe KaKk O €JUHCTBE NPUPOJIBI, UeJIOBEKa U 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTMM JIi COBPEMEHHOW IUBHIIM3AIMU: 00eCreUeHUs
HOBOTO YPOBHS Pa3BUTHUSI MEIHMIIMHBI, CO3JIaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TTIO0AIBHBIX
9KOJIOTHYECKHX MPo0sieM U o0ecrieueHus nepexoa K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKMX 3HAHUH B IESAX MOBBIIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH 00yJaronuxcs, popMUPYEMON MPU U3YICHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAaHUS [UId aHaidu3a U OOBSCHEHUS SBICHHM
OKPYKAIOIIEr0 MHUpa M HPOUCXOJANIMX B HEM H3MEHEHHMH, yMEHHUE JenaTb OO0OOCHOBAHHBIC
3aKJIIOYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJB30BAaTh OHMOJIOTWYECKHE 3HAaHUS IS pELICHUs
npo0JeM B pealbHbBIX KU3HEHHBIX CHUTYalLUsX;

OCO3HaHHE IIEHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCJIEIOBATENIbCKYIO ACSITEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BAHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI
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MertanpeaMeTHble pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUONOrHsy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOyYAIOMIMXCS  MEKIUCLUUIUITMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EITOCTHOCTh HAyYHOW KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHs,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeJIOBaHHEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCICPUMEHT W JIPYTHE); YHHBEpPCaIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIICTCHIIMM OOYJaroluXxcs;
CIIOCOOHOCTH 00yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpPCAIbHbIE y4yeOHbIE ACWCTBUS B I03HABATEIbHOH H
COIMAJIBHOM MPAKTHUKE.

B pesynprare wusydeHuss OHMOJOTMH Ha YpPOBHE CpEIHEro o0Omero oOpa3oBaHUs Y
oOyudatromierocss OyayT copMmupoBaHbl MO3HABATEIbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHKATHBHbIE YHUBEpCAJIbHbIE YyueOHble JEHCTBHS, pETyISTHBHbIC YHHBEpPCAJIbHBIC
yueOHbIe AeMCTBUSI, COBMECTHAS I€ATEINbHOCTD.

MetanpeameTHble pe3yJbTaThl OCBOCHHUS MPOrPaMMBbI CPEIHEro o0Iero odpazoBaHuUs
JOJIKHBI OTPAXKATh:

OBy1ajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOorMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCII0JIb30BAaTh TP OCBOCHUUA 3HAHUHU HpI/IéMI:I JIOTUYCCKOI'O MBIITJICHU S (aHanma, CHHTC34a,
CpaBHEHHUS, KiIacCH(pUKAIKMK, OO0O0OIIEHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX TTOHATHA
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATh CBSI3U C APYTUMU MOHATUIMHU);

OnpeacCiIsATb HCIU ACATCIBHOCTH, 3aJiaBasl MapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C IOCTABJICHHBIMU LICIISIMU

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS JUisl OObSACHEHHsS (AaKTOB U SIBICHUU KHUBOM
PUPOJIBI;

CTPOUTD JIOTUYCCKUC PACCYKACHUSA (I/IHI[yKTI/IBHBIC, ACAYKTUBHBIC, ITO aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M NPOTHUBOPEUUSI B pacCMaTPUBAEMBIX SBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKIJIIOUEHUS;

IMPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIsl MIPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISAIBJICHHBIX B pa3JIMYHbIX I/IH(bOpMaI_[I/IOHHBIX HCTOYHHUKAX,

pa3pabarbIBaTh IJIaH PELICHUs MPOOIeMbl ¢ YIETOM aHajIn3a UMEIOIINXCS MaTepUaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSM,
OLICHUBATL PUCKU HOCJ’IGI[CTBH?I ACATCIIbHOCTH,

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEAJbHOTO, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

2) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaACTh HaBbIKaMH y‘IGGHO-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH
paspelieHus npodseM, COCOOHOCThI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METO/OB

PEIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHBIX METOAO0B ITO3HAHUA
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UCTIONIB30BaTh PA3JIMYHbIC BUIBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTalry, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCIE IPH
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7adyd B OOpa30BaTENbHOW NEATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIIBUTATh
THIIOTE3y €€ PEIICHHUs, HAXOJUTh apTyMEHTHI JUTSI JOKa3aTeIbCTBA CBOUX YTBEP)KACHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHATU3UPOBATH MOJyYCHHBIE B XO/I€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKHU OIICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN IOMCK IMEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
po(hecCHOHATBHYIO CPEey;

yMETh TIEPEHOCUTh 3HAHHWA B T[O3HABATEIBHYI0 M  MPAKTHYECKYIO  00JacTh
KHU3HEICATEIILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00acTei;

BBIIBUTATh HOBBIC WJCH, MpEAJiaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTh
poOJIeMBI U 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3UYHBIX MCTOYHMKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
NPE/ICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

dbopMynHupoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAaNbHYIO (OpMYy NPEACTABICHUS OHOIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYToe);

UCTIOJIb30BaTh HAYYHBIN S3BIK B KAueCTBE CPEICTBa MPH paboTe ¢ OHOIOrHMYecKOn
uHpOpManKel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTeMaTUYeCKHE 3HAKH M CHUMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, WCIOIh30BaTh M MPEoOPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJCTh HABBIKAMU pACIO3HABaHUS W 3alUTHl WHGpoOpMamu, HWHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBj1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMHM J€HCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax )KM3HH, aKTUBHO y4acTBOBATh B JTHAIIOTE
WINA JIUCKYCCUU TI0 CYIIECTBY OOCYXIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHHUS TMpeaiaraeMoil 3adayd, YYUTHIBATb MHTEPECHl U
COIJIACOBAHHOCTh MO3UILIMHI IPYTUX YUaCTHUKOB JUANIOTa UM TUCKYCCHH);

pacrio3HaBaTh HEBepOaJbHBIC CpEICTBA OOIICHHS, NMOHUMATh 3HAYCHHUE COIHMAIHHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQJIMKTHBIX CHTYallUi, YMETh CMSTYaTh KOH(QJIUKTHI H
BECTH MIEPETOBOPHI;
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BJIQJIETh Pa3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJECHCTBUS, MOHUMATh HaMEPEHHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GbopMyIHpOBaTH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAHHEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHaA eSITeJIbHOCTh:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW M MHIUBUAYaTbHOU pabOTHI mpU
perieHun OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MMPUMEHEHHUSI TPYIITOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICeOHOW 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4j€Ha KOJUIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHU30BBIBAaTH M KOOPAWHUPOBATH
JIEUCTBUSA 110 €€ TOCTUKEHUIO: COCTABIISITh TUIaH ICUCTBUM, pacipeaeisiTh POJIU C Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pE3yIbTaTbl COBMECTHOW PadOTHI;

OLIGHUBATh Ka4eCTBO CBOETO BKJAJA U KAXJOT0 YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYIIECTBIISATh TMO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1eiiCTBUAMM:

1) camoopranu3anus:

UCITIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS [UIA BBIABICHHUA NpoOJeM M HUX pEUIeHHS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaX IO OTHOLIEHUIO K JXMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYALUX;

CaMOCTOSITENIFHO COCTABJIATh IUIAaH PEIICHHS MPOOJIEMbI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacupsATh paMKi y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHUBHI B JESATEIbHOCTH, OILICHUBAThH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEeHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOJIb30BATh MPUEMBI pedIeKCHH
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;
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3) npuHsaTHE Ce0S U APYTUX:

MMPpUHHUMATH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

HNPUHUMATh MOTUBEI M apIyMEHTHI IPYIUX IIPU aHAIIU3€ PE3YIbTATOB AEITEILHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYTOro YeJIOBEKa.
HPEAMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa o0ecredeHre NpopuIbHOTO 00yUeHUs 00yJarOIIHXCS
o6uonornu. OHYM BKIIIOYAIOT: crienuduyeckue st OMOJI0rUy HayuyHbIe 3HAHUS, YMEHHSI M CIOCOOBI
JeMCTBUI MO OCBOCHUIO, HHTEPIPETAMU U MPEeoOpa3oBaHUIO 3HAHUHN, BUBI JAEATEIBHOCTU IO
MOJIYUYEHUIO HOBBIX 3HAHMM M UX MPUMEHEHMIO B Pa3jIMYHbIX Y4EOHBIX, a TaKKE B peallbHbIX
YKU3HEHHBIX cUTyarusx. [IpenMeTHbie pe3ynbTaThl MpeICTaBICHbI 0 FOJaM U3yUeHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS yueOHoro npeamera «buonorusy» B 10 knacce n0mKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbopMUPOBAHNUY €CTECTBEHHO-HAYUYHOM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PELLICHUU
po0JieM pallMOHAIBHOTO MPUPOIOTOIb30BaHUS, O BKJIa/I€ POCCUICKUX U 3apyO0eKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUHY;

BJIaJICHHE CHCTEMOW OMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJAraromue
OMOJIOTHYECKHE TEPMHUHBI U TOHATHUA (PKU3Hb, KJIETKA, OpPraHuU3M, METaboJu3M, TOMEOCTas,
caMOpeTryJIsIItsl, CaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U PAa3BUTHE),
Oumonoruueckue teopun (knerounas teopus T. IlIBamnma, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacleAcTBeHHOoCcTH T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOrO MOKOJIEHHUS, pacUICTNICHUS, YUCTOTHI raMeT, He3aBUCUMOro HacienoBanus I'. Menzens,
TOMOJIOTUYECKUX PSAJOB B HaclielcTBeHHOW u3meHunBocTH H. W. BaBuiopa), mpuHIUIIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTHYECKUX
MCCJICIOBAHMX JKUBBIX O0BEKTOB (OMUCaHWE, U3MEpPEHUE, HAOMIOCHUE, SKCIIEPUMEHT);

YMEHUE BBIACTATH CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPraHOB M CHCTEM OPraHOB PAaCTEHHI, KHUBOTHBIX, Y€JIOBEKa,
MIPOLIECCOB KU3HEACITENbHOCTH, POTEKAIOIINX B OpraHU3MaxX PacTeHUM, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BEIIECTB (METab0JIn3M), MPEeBPAIIECHUS SHEPTHH, OPOKECHHUS,
aBTOTPO(HOIO U reTepoTPOHOr0 TUIIOB MUTAHMSL, POTOCHHTE3a M XEMOCUHTE3a, MUTO34a, Mei03a,
ramMeToreHesa, sMOpuoOreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHA, Pa3MHOXKEHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJIEHMCTBHS TI'€HOB, Te€TEpO3Hca,
UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABIMBATh B3aMMOCBS3H MEXIY OPTaHOMJAAMU KIETKH M HUX (YHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U uX (PyHKUUAMHU, MEXKIYy OpraHaMUd U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KUBOTHBIX W 4YeNOBEKa M HUX (QYHKIUSAMH, MEXKAYy CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTamaMu OOMEHa BEIIECTB, dTalmaMH KJICTOYHOTO ITUKIA M KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U  (PEHOTUIIOM,
dbenoTunom u pakTopamMu Cpeibl OOUTaHNS,
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YMEHHE BBISIBISTH OTIUYUTEIbHBIE NMPU3HAKHU JKUBBIX CHUCTEM, B TOM YHUCIIE PAaCTEHUII,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCIOJB30BaTh COOTBETCTBYIONIUE APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOIOTHIO 1
CUMBOJIMKY JJIsl JOKA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliaTh OMOJIOTHYECKHE 3a/1a4H, BBISBIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIICTyeMbIMU OMOJIOTUYECKUMU TPOILIECCaMU U SBJICHHUSIMHU, JCNaTh BBIBOABI M MPOTHO3HI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M IMpPaKTHYECKHE padoThl, cOON0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIECPUMEHTAIBHBIMUA CpPEICTBAMH,
dbopMynupys 1eNb UCCIeI0BaHNUS, aHATM3UPOBATH MTOJIYICHHBIE PE3YNIBTATHI U JIeNIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJOTHU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJUYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJbTAThl HA YYEHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHUBATH STUYECKHIE ACTIEKThI COBPEMEHHBIX UCCIICIOBAHH B 001aCTH OMOJIOTHI
U MEIULMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOOTBOPEHUE, HANpaBICHHOE H3MEHEHHE
reHOMa M CO3/1aHue TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oyaytiei mpodecCHOHaTbHOM NesTeIbHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIIBCKOTO XO035HCTBA, TUIIEBON
MPOMBIIIIEHHOCTH, YIITyOISITh TO3HABATENIbHBIN HHTEPEC, HATPABICHHbBIN Ha 0CO3HAHHBINM BBIOOD
COOTBETCTBYIOIICH Mpodeccuu U MPOJ0JDKEHNE OMOIOTUYECKOT0 00pa30BaHMUsl B OPraHU3aIMsIX
CpeaHero npogeCCHOHAIBLHOTO U BBICILIET0 00pa30BaHMUA.

[IpenMeTHBIC pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» B 11 Kaacce NOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHHUI O MECTE M POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHWU 3aKOHOB
OPHUPOJBI U PEUICHUH JKOJIOTHYECKUX MPOOJIeM YeIOBEUECTBA, a TAKXKE B PEIICHHUU BOIPOCOB
PaIMOHATILHOTO TPUPOIONOIB30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K IPUPOJIE,
o0lIeCTBY, YeNOBEKY, O BKJIaJ€ POCCUUCKHUX M 3apyOECKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHE BJIQJIETh CHCTEMON OWOJIOTMYECKUX 3HAHUU, KOTOPAsl BKIIOUACT OMPEICIICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJAralomux OWONIOrMYecKUX TEPMHUHOB W TOHATHH (BUA,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBomonronHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi Teopusi sBosounu), yuenus (A. H. CeBeproBa — O myTsX M HamnpaBICHUSX
sBomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOTo paBHOBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (muaumyma 1O. JIubuxa,
9KOJIOTUUYECKOU MUPaMUIBI SHEPTHH ), TUIOTE3bI (runoTe3a «mupa PHK» V. 'unGepra);

YMEHHE BIAJETh OCHOBHBIMH METOJIaMU HAy4YHOTO I[O3HAHUS, WCIOIb3YEeMbIMU B
OMOJIOTUYECKUX WCCIEAOBAHUAX J>KUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCAHHE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHUH B
PUPOJIE;

YMEHHE BBIACIATh CYIIECTBEHHBIC NPHU3HAKU: BUIOB, OMOTEOLIEHO30B, JKOCHUCTEM H
ounocthepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3pHIBAIOIIETO €CTECTBEHHOrOo O0TOOpa,
AJTONATPUYECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JBIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH] MOMYJSIUHU, MPUCTOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepeIOBaHUs
HATPaBIICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX
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YMEHHE YCTaHABIMBATh B3aMOCBS3M MEX/1y ITPOLIECCAMU ABOJIIOLIMH, IBUKYLIUMU CUIIaMH
AHTPOTIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHUCTEM U MPUCHOCOOIECHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBIISITh OTIUYUTEIbHBIC IPU3HAKH )KUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpPraHU3MOB B COOOIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHTHI, OMOIIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBa POJICTBA OPTaHM3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OpPraHU3MOB M Cpelbl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHHsI MHOTOOOpa3us BHJOB M KOCHUCTEM KaK YCJOBHUSI COCYIIECTBOBAHUS MPHUPOIBI U
YeJI0BEYECTBA;

YMEHHE peliaTh OMOJIOTHYECKHE 3a/1a4H, BBISBIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
UCCIIETyeMbIMU OMOJIOTHYECKUMU TPOLIECCaMU U SIBJICHHUSMH, JeNaTh BBIBOABI U IPOrHO3BI Ha
OCHOBaHUU TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIOJIHATH JIAOOpAaTOPHBIE M MPAKTHUYECKHE PabOThl, COOMIONATh MpaBHiia TpU
pabote ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1eb UCCIeI0BaHNUS, aHATM3UPOBATH MTOJIYICHHBIE PE3YNIBTATHI U JENIaTh BHIBOIBI,

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIEIOBATEIBCKOW paboTe MO OMOJIOTHH, SKOJIOTHH M
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, U MYOJWYHO MPEICTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPHH O TMPOWCXOXKICHUM >KU3HHU, YEIOBEKa U
YEeIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEJOTBPAIICHUS TI00ATbHBIX
W3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel npodecCHOHaIbHOM AesITeIbHOCTH B
obnacTu OMOJIOTUH, SKOJIOTHH, TPHUPOIONIONB30BAHUS, METUIIUHBIL, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO3SHUCTBA, MUIIEBOW MPOMBIIIICHHOCTH, YIIyOIsITh MO3HABATEIHHBIN
WHTEPEC, HAPABJICHHBIA Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MpodeccHu 1 MPOI0JKEHNE
OMOJIOTHYECKOr0 00pa30oBaHUsS B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0Opa3oBaHusl.
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TEMATHYECKOE INTAHUPOBAHHE
10 KUIACC

Ne
n/
n

HaumenoBanue
pa3aesnoB U TeM
NMPorpamMmbl

KoanuecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThbl

IIpakTuyecku
e padoThbI

DJIEKTPOHHbIE
(undposbie)
oOpa3oBaTeIbHbI
e pecypchbl

buomnorns xax
HayKa

JKuBBIE CUCTEMEI
U UX U3y4YCHHE

buonorus kierku

0.5

XuMu4yeckas
OpraHu3aIus
KJIETKU

10

Crpoenue u
(GYHKLINU KIETKA

OOMEH BeIIEeCTB U
peBpaIicHIe
SHEPTUU B KIETKE

HaciencrBennas
uHpopmanus u
peanuzanus €€ B
KJICTKE

0.5

Ku3HEeHHBIN UK
KIETKH

Crpoenue u

byHKIIUN
OpPTraHU3MOB

17

L.5

10

PasmHoOXeHue u
pa3BUTHE
OpraHu3MOB

1.5

11

['eneruka — Hayka
0
HaCJIEICTBEHHOCT
nun
U3MECHYUBOCTHU
OpraHu3MoB

0.5

12

3aKOHOMEPHOCTH
HACJIEICTBEHHOCT
n

10
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13 3aKOHOMEPHOCTHU 6 |
M3MEHYUBOCTHU
14 I'enetuka 3 0.5
Je0BeKa
15 Cenexuus 4 1
OpraHU3MOB
buorexnonorusa nu
16 CUHTETUYECKasd 4
ouosorus
17 PesepBHOe Bpems 1
OBIIEE
KOJIMYECTBO
YACOB I10O 102 13
[TPOIT'PAMME
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11 KJIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB u TeM
MPOrpaMMbI

KoanuecTBO 4acoB

Bcer KonTpoabHbl

0 e padoThbl

IIpakTuyecku
e padoThbI

DJIEKTPOHHbBIE
(uudposrbie)
oOpa3oBaTeJbHbI
e pecypchbl

3apoxaeHue u
pazBUTHE
9BOJTIOLIMOHHBIX
MpEICTaBICHUN B
ouogoruu

MuKpo3BONIOLMS U
€€ pe3yJIbTaThl

14

MakposBonronuus u
€€ pe3yabpTaThl

[Ipoucxoxnenue u
pa3BUTHE )XKU3HU
Ha 3eMiie

15

1.5

[IpoucxoxnenHue
YyeJIOBEKA —
AHTPOIIOTCHE3

10

DKonorust —
HayKa o
B3aUMOOTHOILEHUS
X OpraHu3MOB U
HaJOpTraHU3MEHHBI
X CUCTEM C
OKpYy>Karolen
cpenoiu

0.5

Opranusmel U
cpena oouTaHus

1.5

DKOJIOTUSA BUIOB U
MOITYJSA AN

0.5

OKonorus
COOOIIIECTB.
OKOJOTHYECKHE
CHCTEMBI

12

0.5

10

buocdepa —
riaodanpHas
KOCUCTEMA
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Yenosek u
11 OKpY>Karo1as 6
cpena
12 PesepBHoe Bpems 8
OBUIEE KOJIMYECTBO
YACOB I10 102 7.5
I[TPOI'PAMME
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INOYPOYHOE INIVTAHUPOBAHUE
10 KUIACC

Ne
n/
n

Tema ypoka

Koan4yecTBo 4acoB

Bcer  KoHTpoabH

0 ble padoThbI

IIpakTuyeck
e padoThbl

DJIEKTPOHHbIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

buosnorns xak
KOMILIEKCHAsl HayKa 1
KaK 4acTh
COBPEMEHHOTO
oO1IecTBa

JKuBbIe cUCTEMEI U UX
CBOMCTBA

YpoBHeBas
OopraHu3anu KUBbIX
CUCTEM

Hcropus oTkpsITHS U
M3YYEHHUS KIIETKU.
Kiierounas Teopus

Metonarl
MOJIEKYJIIPHOU U
KJIETOYHOU
Ounonorumu.
[IpakTnueckas
pabota «M3yueHue
METOJIOB KJIETOYHOMI
Ouoaorun
(xpomatorpadwus,
anexTpodopes,
nuddepeHnraibHoe
HEHTPUPYTUPOBAHUE,
[TLP)»

0.5

XUMHYECKUH COCTaB
KJIETKU

MuHepanbHbie
BElIeCTBa KJIETKH, UX
Ouosornueckas poib

Opranunueckue
BEIIIECTBA KJIETKU —
6enku. JlabopaTopHas
paborta

0.5

39



«Ob6HapyxeHHe
OCJIKOB C IIOMOILBIO
KaueCTBEHHBIX
peaxuuii»

CBoiicTBa,
KIacCupUKaus U
dbyHKIIIN OEITKOB

10

Opranuueckue
BEI[ECTBA KJIETKU —
YTJIEBOJIbI

11

Opranuueckue
BEIIeCTBA KJIETKH —
JIUTI B

12

Hyxnennosbie
kuciotel. JIHK u
PHK. JIaGopatopHas
paborta
«Hccnenosanue
HYKJICMHOBBIX
KHCTIOT, BBIJICTICHHBIX
U3 KJIETOK Pa3IMYHbIX
OpraHU3MOBY

0.5

13

Crpoenue u GyHKIHHA
ATO®. [Ipyrue

HykieozuaTpudocha
el (HTD)

14

CekBeHUpPOBAHUE
JAHK. Metoab1
T€HOMUKH,
TPAHCKPUIITOMUKHU,
MPOTEOMUKH

15

Metonarl

CTPYKTYPHOUH
Ounonoruun

16

THIIBI KIIETOK.
[Ipokapuotnueckas
KJIETKa

17

Crpoenue
3YKApUOTHYECKON
KJIETKHU.
[IpakTnueckas
pabora «3yuenue

0.5
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CBOMCTB KJIETOUYHOU
MeMOpaHbI»

18

[ToBepXHOCTHBII
anmnapar KJIeTKU

19

OnxHomeMOpaHHbBIE
OpTraHOUJIbI KJIETKH.
[IpakTrueckas
pabora «3yuenue
JBHKCHUSA
OUTOIJIa3MBI B
PACTUTCIIbHBIX
KIIETKaX»

0.5

20

[TonyaBTOHOMHBIE
OpTraHOUABI KJICTKU:
MUTOXOHAPUH,
mj1aCTuabl.
JlaboparopHas
paborta
«Hccnenosanue
1a3MoJn3a U
JeTU1a3MoJIn3a B
PACTUTCIIbHBIX
KIIETKaX)

0.5

21

HememOpannbie
OpTaHOM[IBI KJICTKH

22

Crpoenue u GyHKIUU
anpa

23

CpaBHutenbHas
XapaKTepHCTHKA
KJIETOK 9yKapHoOT.
JlaboparopHas
pabota «M3yueHue
CTPOCHUS KIIETOK
pa3IMYHbBIX
OpPTaHU3MOB»

0.5

24

AccuMunanus u
JIIACCUMUJISALIASL —
JIBE CTOPOHBI
MeTabomu3Ma. THUIbl
oOMeHa BEIEeCTB.
JlaGopaTopHas
pabota «M3yueHue
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KaTaJTUTUYECKON
AKTUBHOCTHU
depMeHTOB (Ha
pUMepe aMHIIasbl
WJTH KaTajasbl)»

25

DepMEHTaTUBHBIN
XapakTep peaKuuit
KJIETOYHOTO
MeTabonu3ma.
JlaGopaTopHas
pabora «3yuenue
(dhepMEeHTaTHBHOTO
paciiernyieHus
NEPOKCHJIAa BOJOPOIA
B PACTUTEIHHBIX U
KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI U
OeTKU-UHTHOUTOPBI

27

ABTOTpOGHBII THIT
oOMeHa BellecTB

28

dorocunTes

29

XeMOCHHTE3.
JlaboparopHas
pabota «CpaBHeHHE
TIPOLIECCOB
dborocuHTE3a U
XEMOCHHTE3a

0.5

30

AnaspoOHbIe
Opranu3msl. Buasl
OpOKEHUHI.
JlaboparopHas
pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS
U JIBIXaHUS»

31

AspoOHBIE
OpraHU3MBI. DTarbl
SHEPreTHIECKOro
oOMeHa

32

OHeprus
MeMOpaHHOTO
IpaJleHTa MPOTOHOB.
Cunte3 AT®: pabora
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npotoHHON ATO-
CHUHTa3bI

33

Peakiium MmatpuyHoro
CHHTE3a

34

Tpanckpunuus —
MAaTpUYHBIA CHHTE3
PHK

35

Tpancisauus u e€
3TaInbl

36

Konuposanue
aMHUHOKHCIOT. PoJb
pubocom B
OuocuHTe3e Oeaka

37

Opranuzanus reHoma
y OPOKApUoOT U
3YKapuoT

38

MonekynspHble
MEXaHU3MBI
JKCIIPECCUH T€HOB Y
JyKapuoT

39

Bupycsl —
BHEKJICTOUHBIC
(bOpMBI KU3HU U
o0JuraTHele
Mapa3uThL.
[IpakTnueckas
pabora «Co3nanue
MOJICJTH BHPYCa)»

0.5

40

Bupychsie
3a001eBaHUS
4eJI0OBEKA, )KUBOTHBIX,
pacTeHui

41

HanorexHosmoruu B
OHoJIOTUHY U
MEIULINHE

42

JKu3HEeHHBIN UK
KIETKH

43

MartpuyHslii CUHTE3

JTHK

44

XpOMOCOMBI.
JlaboparopHas

0.5
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pabota «M3yueHue
XpOMOCOM Ha
T'OTOBBIX
MHKpOIpernapaTax»

45

Jlenenue KIeTku —
MHUTO3

46

Tumnbl KIETOK.
Kapuokunes u
[IUTOKUHE3.
JlaboparopHas
pabota
«Habnronenue
MHTO32 B KJIETKax
KOHYHMKa KOpEIKa
Jyka (Ha TOTOBBIX
MHUKpOIIpenaparax )»

0.5

47

Perynsuus
JKU3HEHHOTO ITNKIa
KJIETOK

48

Opranusm Kax
€/IMHOE 11eJI0e

49

TkaHu pacTeHHUil.
JlaGopaTopHas
pabota «M3yuenue
TKaHEW pacTeHUN»

0.5

50

TkaHu >KUBOTHBIX U
YyeJIoBeKa.
JlaGopaTopHas
pabota «M3yuenue
TKaHEH >KMBOTHBIX)

0.5

51

Opransbl. CucTeMBI
OpraHoB.
JlaGopaTopHas
pabota «3yuenue
OpraHOB LIBETKOBOTO
pacTeHus»

0.5

52

Omnopa Tena
OpraHu3MoOB

53

JBrkeHue
OpraHU3MOB

54

IIutanue opranu3MoB
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55

ITuranue
MMO3BOHOYHEBIX
JKUBOTHBIX.
[TumeBapuTensHas
CHCTEMa YeJIOBEKa

56

[pixanue
OpraHu3MOB

57

Jpixanue
IIO3BOHOYHBIX
JKUBOTHBIX U
YyesoBeKa

58

TpancnopT BelecTB
y OpraHu3MOB

59

KposenocHas
cucreMa
MO3BOHOYHBIX
AKHUBOTHBIX U
YeJioBeKa

60

Brinenenne y
OpraHU3MOB

61

3amura y
OpTaHU3MOB

62

NmmyHHas cucrtema
YyeloBeKa

63

Paznpaxumocts u
perynsuus y
OpraHU3MOB

64

I'ymopansHas
peryusauus u
SHJOKpPUHHAs
CHUCTEMA KUBOTHBIX H
YeII0BEKa

65

Dopmsbl
Pa3MHOXKEHHUS
OpraHU3MOB

66

ITomoBoe
Ppa3sMHOKEHHUE

67

Meiios

68

I"ameTorenes.
OO6pazoBanue u
pa3BUTHE TTOJIOBBIX

0.5

45




KJIETOK.
JlaboparopHas

pabota «M3yuenue
CTPOCHUSI OJIOBBIX
KJIETOK Ha TOTOBBIX
MHKpOIpernapaTax»

69

NuauBunyansHoE
pa3BUTHE OPraHU3MOB
— OHTOI'€HE3

70

3akyagka OpraHoB U
TKaHEHN u3
3apO/IBIIIEBbIX
JHMCTKOB

71

Pocrt u paszButue
KUBOTHBIX.
JlaGopatopHas
pabora «BrisiBneHUE
NPU3HAKOB CXOJICTBA
3apoJIbIIeH
MIO3BOHOYHBIX
KHUBOTHBIX»

0.5

72

PazmHoxenue u
pa3BUTHE PAaCTEHUM.
JlaGopaTopHas
pabora «CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIIIMX PACTCHUN»

0.5

73

Ucrtopus
CTaHOBJICHUS U
Pa3BUTUS TEHETUKHU
KaK HayKu

74

OCHOBHBIC TIOHATHUS U
CHMBOJIBI T€HETUKH.
JlaGopaTopHas
pabora «JIpo3zodua
KaK 00bEKT
FeHETHYECKHUX
HCCIIeIOBaHUM)

0.5

75

3aKOHOMEPHOCTH
HaCJIEJIOBaHUS
MPU3HAKOB.

0.5
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MonorubpuaHoe
CKpELIUBaHUE.
[IpakTnueckas
pabora "Uzyuenue
pe3yNbTaToB
MOHOTHOPHUIHOTO
CKpEIMBAHUS Y
npo3o¢uisr”

76

[uTonormyeckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHMS

77

Ananuzupyroniee
CKpEIlMBaHUE.
Henonnoe
JTOMUHHUPOBaHUE

78

Jurubpunxoe
CKpCIIBaHHE.
[IpakTnueckas
pabora «3yuenue
pe3yabTaToOB
TUTHOPHUIHOTO
CKpEIIUBAHUS Y
TPO30(HITBI»

0.5

79

[uTonormyeckue
OCHOBBI
TUTHOPHUIHOTO
CKpELIUBAHUS

80

CreruieHHOE
HacJIeI0BaHUE
MIPU3HAKOB

81

XpoMOCOMHas
TEOpHsI
HACJIEICTBEHHOCTH

82

I'eneTuka nmona

83

I'enoTun xak
[IEJIOCTHAs CUCTEMA

84

I'enernueckuii
KOHTpPOJIb Pa3BUTHUSA
pacTeHui, KUBOTHBIX
U 4eJIoBEeKa
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85

N3MeHuuBOCTE
MPU3HAKOB. Bubl
U3MEHYUBOCTU

86

Monudukarmontas
M3MEHYUBOCTH

87

Bapuanuonsslii psan u
BapHualliOHHas
KpHUBasl.
JlaboparopHas
pabora
«HccnenoBanme
3aKOHOMEPHOCTEN
MOAU(PUKAITMOHHON
W3MEHYUBOCTH.
IToctpoenue
BapHaIlMOHHOTO psija
Y BapHallMOHHOU
KpHUBOW»

0.5

88

I'enoTHIIMUeckas
W3MEHYUBOCTb.
KomOunaTtuBHas
W3MEHYHBOCTh

89

MyTanunoHHas
U3MEHYHUBOCTbD.
[IpakTnueckas
pabora «MyTtamuu y
npo3oduisl (Ha
TOTOBBIX
MHUKpOIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaI[HOHHOTO
npoiiecca.
OIUTreHETHKA U
SIIUTEHOMHKA

91

I'eneruka yenoBeka.
[IpakTnueckas
pabora
«Cocrapienue u
aHaIu3
POIOCIOBHOMN»

0.5
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92

MeTtonsl
MEIUIIUHCKON
TE€HETUKU

93

3HaueHue
MEJIUITHHCKOM
T€HETUKHU B
NpeA0TBPALIEHUH U
JICUCHUHN
TEHETUYECKHUX
3a00JIeBaHUI
yeJioBeKa

94

OCHOBHBIEC TTOHSATHUS
CEJIEKIIHH.
JlaGopaTopHas
pabora «3yuenue
COpPTOB KYJBTYPHBIX
pacTeHui u nopona
JIOMAITHUX
KUBOTHBIX)

0.5

95

Metonanl
CEJIEKIIMOHHOU
paboTHL.
JlaboparopHas
pabota «M3yuenue
METOIOB CEJICKIIUU
pacTeHuin»

0.5

96

Joctrxenus
CEJICKLIUY PACTEHUN U
JKUBOTHBIX.
[IpakTnueckas
pabora «IIpuBuBKa
pacTeHui»

97

Coxpanenue,
U3YyYCHUE U
UCTIOJIb30BaHUE
TCHETUIECKUX

pecypcos

98

buorexnonorusa kak
HayKa U OTpacib
MIPOU3BOJICTBA.
[IpakTnueckas
pabora «3yuenue

0.5
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00BEKTOB
OUOTEXHOIOT MU

99

OcHOBHBIE
HarpaBJIeHUs
CUHTCTUYCCKOM
OHOJIOTHHU

100

XpoMocoMHas u
TeHHasi UH)KEHEepHUs

101

Mennnunckue
OMOTEXHOIOT MU

102

PesepBHBI ypOK.
IToBTOpEHue,
000011IeHNE,
cucTreMaTu3anus
3HAaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13.5

50




11 KJTACC

Ne
n/ Tema ypoka
n

KoanuecTBO 4acos

Bcer
0

KonTpoasu
ble padoThI

IIpakTHyeck
ue padoTsl

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTesibH
ble pecypchl

OBOJIIOIIMOHHAS
teopus Y. Jlapsuna

JIBUKyIHE CUTIBI
2 3BOJIFOLMU BUIOB 110
Y. JlapBuny

Boprba 3a
CYIIECTBOBAHHE,
3 €CTECTBEHHBIN U
HCKYCCTBEHHBIN
otbop

®opMupoBaHue
4 CHUHTETUYECKOM
TEOPHUH IBOJIIOLIUHI

Drtansl
HBOJIIOLIMOHHOTO

5 npouecca:
MUKPO3BOIIOLHUS U
MaKpO3BOTIOLUS

[Monmynsums —
6 3JIEeMEHTapHas
€JIMHHIIA SBOJIIOLIUN

3aKkoH
TCHETHYECKOTO
paBHOBecus JIk.
Xapnau, B.
BaiinGepra.
JlaGopaTopHas
pabota «BrIsBICHHE
HU3MCHYUBOCTH Y
0co0€el OTHOTO
BUA»

0.5

DneMeHTapHbIe
(akTOpHI IBOTIOLUN

Dddekt

9 OCHOBATEJS.

D¢ ekt
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OyTBUIOYHOTO
rOpJIBIIIKA

10

Murpanuu.
N3omsauuu
ITONYJISLIAIN:
reorpaduueckas,
Ouosiornyeckas

11

EcrecTBeHHBIN
oTbop —
HAIPABJIS IO
(hakTop IBOIOIHH

12

[TonoBoii oT60p

13

[Tpucnoco6aeHHOCT
b OPTaHU3MOB KaK
pe3yibTar
MUKPOIBOITIOIHH.
Jlaboparopuast
pabota «M3yuenue
apomMop(h030B 1
WIMOAaNTalul y
pacTeHuil u
KHBOTHBIX)»

0.5

14

ITpumepsl
MIPUCTIOCOOTICHUN Y
OpPTraHU3MOB:
MOP(OJIOTHYECKHE,
(hU3MOIOTHYECKHE,
OHMOXMMUYECKHUE,
MOBEJICHYECKHE.
Jlaboparopuast
paborta
«[Tpucnocobnenus
OpPraHU3MOB H UX
OTHOCHTEIIbHAS
11e7IECO00PA3HOCTH»

0.5

15

Bupn, ero kpurepun
U CTPYKTYpa.
Jlaboparopuast
pabora «CpaBHEHHE
BUJIOB T10
MOP(OJIIOTHIECKOMY
KPUTEPUIO»

0.5
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16

Crpykrypa Buza

17

Bunoo6paszoBanue
KaK pe3ysIbTar
MHKPO3BOJJIIOLUA

18

CBs3b
MHUKPOIBOJIONNH U
SIMUIEMUAOIOTUNA

19

Makpo3BOTIOLIHS.
ITameoHTOIOrMYECK
W€ METOJbI
M3y4YeHUS
3BOJIKFOIINN

20

buoreorpapuueckue
METOBI H3yUCHUS
IBOJIIOIIH

21

OMOpHOTOTHYECKHE
Y CPaBHHUTEIHHO-
MOP(OJIOTHIECKHE
METOBI H3yUCHUS
IBOJIIOIIH

22

MonexkyispHo-
FeHETUYECKHE,
OMOXNMUYECKHE U
MaTeMaTU4eCKHe
METO/bl U3YUYCHUS
SBOJIIOLIUHN

23

O61mmue
3aKOHOMEPHOCTH
SBOJIIOLIHN

24

AnantuBHasg
paguanus.
HepaBnomepHocTh
TEMITOB 3BOJIIOLUU

25

Hayunble runoressl
MIPOUCXOXKICHUS
JKW3HU Ha 3emiie

26

Jlonay4dHbie
MMpCaACTaBJICHUSA O
3apOXKICHUH JKU3HHA

27

OCHOBHEI€E dTanbl
HEOPraHUYeCKOMu
3BOJIFOLUHT
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28

T'umoresnl
3apOKICHUS KU3HU

29

Ucropus 3emnu u
METOJIbI €€
W3YYCHHUS.
Jlaboparopuast
pabora «3yuenune
U ONHMCaHue
HCKOMAeMbIX
OCTaTKOB JPEBHUX
OpPTaHHU3MOBY

0.5

30

HauvanrsHbie >Tamnb!
OpraHn4ecKou
SBOJIFOLUHT

31

OBOITIOLNA
yKapuoT

32

OCHOBHBIE TaIbl
3BOJTIOLUA
PacTUTENBHOTO
Mupa.
[IpakTnueckas
pabora «3yuenune
0COOeHHOCTEH
CTPOECHUS paCTCHUH
Pa3HbIX OTJIEIOBY»

0.5

33

OCHOBHBIE dTaIIbI
JBOJIOLIUHU
YKUBOTHOTO MHUPa

34

DBOJTIOITUS
JKUBOTHBIX.
[IpakTnueckas
pabora «3yuenune
0COOeHHOCTEH
CTPOCHHUS
MO3BOHOYHBIX
JKUBOTHBIX)

0.5

35

Pa3Butue xu3Hu Ha
3emJie 1o 3pam u
epuo1am

36

MaccosBrlie
BBIMUpaHUS —
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9KOJIOTUYECKUE
KPHU3HCHI MPOILIOrO

37

CoBpeMeHHbIH
DKOJIOTHUYSCKUN
KpHU3HC, ET0
0COOEHHOCTHU

38

CoBpemeHHas
cUcTeMa
OpraHuYecKOro
MPOILLIIOTO

39

OcCHOBHEIE
CUCTEMATHUYECKHE
IpYIIIBL OPraHUu3MOB

40

AHTpPOIOJOTHS —
HayKa O 4eJIOBEeKe

41

Passurtue
IIPEACTABICHUH O
IIPOUCXOXKACHAN
4eJI0BEKa

42

Mecto yenoBeka B
cucTeme
OpPraHUYECKOTO
MUpa.
JlaGopaTtopHas
pabora «3yuenune
0COOeHHOCTEH
CTPOCHHSI CKelleTa
YeNoBeKa,
CBsI3aHHBIX C
MPSIMOX OKICHUEM»

0.5

43

JIBIOKYIIE CHUITBI
aHTPOIIOreHEe3a

44

CooTHoIICHNE
OMOJIOTUYECKHUX U
COIMAIBLHBIX
(hakTOpOB B
aHTPOTIOTeHE3e

45

OCHOBHEIE CTaguu
aHTPOIIOTeHE3a

46

IlanmeoreneTuka u
MaJIeOreHOMUKA
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47

OBOITIOLNA
COBPEMEHHOTO
YyeJIoBeKa

48

Yenoseueckue
pachl.
[IpakTnueckas
pabora «3yuenune
JKOJIOTUYECKUX
aganTanui
YEJI0BEKa»

0.5

49

MexaucuuniamHapH
bIE METOJIbI
aHTPOIOJIOTUU

50

3apoxaeHue u
pa3BUTHE YKOJIOTUH

51

MeToabl SKOJIOTHH.
JlaGopaTtopHas
pabota «M3yuenue
METOI0B
3KOJIOTUYCCKUX
HCCIICIOBaHUI»

0.5

52

3HaueHue
9KOJIOTHYECKUX
3HAHUM JJIsI
yeJoBeKa

53

OKOJIOTHYECKHE
(baxTopsl

54

Abunornyeckue
(dakTopsl. CBeT Kak
9KOJIOTUYECKHI
(bakTop.
JlaGopaTopHnas
pabota «BrIsiBICHHE
MPUCTIOCOOICHHMIA
OpPraHU3MOB K
BIIMSTHHIO CBETA

0.5

55

AOGuotnueckue
(bakTophl.
Temmeparypa kax
9KOJIOTUYECKUI
(bakTop.
JlaGopaTtopHas

0.5
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pabota «BrIsiBICHHE
MPUCTIOCOOICHUH
OpPTraHU3MOB K
BIIMSTHHIO
TeMIIepaTypbi»

56

Abuornueckue
(hakTopHI.
BrnaxxsocTs Kak
9KOJIOTHYCCKHI
(bakTop.
JlaGopatopHas
pabora
«AHaToOMHUYECKHE
0COOEHHOCTHU
pacTeHUH U3 pa3HbIX
MECT OOUTaHUSI

0.5

57

Cpenbl oOuTaHus
OpraHu3MoOB

58

Buonornueckue
PUTMBI

59

Kuznennsie popmbl
OpraHW3MOB

60

buotnueckue
(baxTopsl

61

3HaueHHUE
OMOTHYECKUX
B3aMMOJACHCTBUM
JUTSL CYIIIECTBOBAHUS
OpraHU3MOB B CpeJie
o0HTaHUA

62

OKOJIOTHYECKHE
XapaKTEPUCTUKU
HOHYJISII_[I/II/I

63

OcHOBHBIE
MOKAa3aTeNu

MO YJISIIIAH:
YHUCJIICHHOCTD,
IJIOTHOCTD,
BO3pacTHas U
MOJIOBAs CTPYKTypa

64

OcCHOBHEIE
IOKa3arein
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TIOTYJISITIAH:
POXKTaeMOCTh,
MPUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTpaIuu

65

DKoornyecKkas

CTPYKTypa
JU(0J14"A1 20005058

66

JnHamuka
MIONYJISALIMY U €€
peryisanus

67

Kpussie pocta
YHUCJIEHHOCTH
MOMYJISILIUH.

KpuBble BKUBaHUS

68

DKoJyiornueckas
HUIIIAa BU/IA.
Jlaboparopuast
pabora
«[Tpucnocobnenus
CEMsIH PaCTEHUM K
pacceneHuIo»

0.5

69

Bun xak cucrema
MOIYJSA AN

70

3aKOHOMEPHOCTH
MOBEJCHUS U
MHUTpaLHil
>KUBOTHBIX

71

Coo01iecTBo
OpPraHU3MOB —
OnoleHO3

72

DKocucremMa Kak
OTKpBITas CHCTEMA

73

Kpyrosopor
BELIECTB U TOTOK
DHEPIUU B
9KOCHUCTEME

74

OCHOBHEBIE
oKasareiu
3KOCUCTEMBI

75

OKOJIOTHYECKHE
MTUPaAMUTBI
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76

N3menenus
COOOIIECTB —
CYKIIECCUU

77

IIpuponnsie
SKOCHUCTEMBI.
DKOCHCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOpEH U OKCaHOB

78

IIpuponnsie
9KOCHUCTEMBI.
DKOCHUCTEMBI TYHJP,
JIECOB, CTEIEH,
MYCThIHb

79

AHTpPOIIOT€HHBbIE
9KOCHCTEMBI

80

VYpb6osKkocHcTEMBI.
[TpakTnyeckas
pabora «3ydyenwne
U OIMCaHNe
ypOO3KOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(popmupoBanus
OCHOBHBbBIX
B3aUMO/ICUCTBUI
OpraHu3MOB B
IKOCHUCTEMAX

82

MexaHu3msl
BO3JICUCTBUSA
3arps3HEHUI
pasHBIX TUIIOB Ha
CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM,
HOIYJIAIMOHHOM U
9KOCHCTEMHOM
YPOBHSAX

83

buochepa —
oOmernaneTapHas
00oJ109Ka 3eMin

84

VYuenue B. U.
BepHazackoro o
ouocdepe
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85

3aKOHOMEPHOCTH
CYILECTBOBAHHUS
ounocdepsl

86

Kpyrosopotst
BEILECTB U
OHMOTr€OXUMHUYECCKHE
LAKJIIBI

87

30HAIBHOCTD
ounochepsl.
OcHOBHBIE OMOMBI
CyIIH

88

Y cTONYUBOCTD
ounochepsl

&9

OKOJIOTHYECKHE
KPU3UCHI I X
MIPUIUHBI

90

Bo3znerictBue
YyeJI0BeKa Ha

ouochepy

91

AHTpPOIIOreHHOE
BO3JICHCTBUE HA
pacCTUTENbHBIN U
YKUBOTHBIN MUP

92

Oxpana npuposl

93

OcHOBHBIE
TIPUHIIUITBI
YCTOHYUBOTO
pasBuTUs
YCJI0OBCUCCTBA U
IIPUPOIBI

94

Pammmonansaoe
MIPUPOJIONOIB30BaH
Ue ¥ COXpaHEHUE
OHOJIOTUYECKOTO
pasHooOpa3us
Semian

95

O06001IeHE 110
TeMe
«MuKpO3BOIIOLUS U
€€ pe3yJabTaThD)

96

O06001IeHE 110
TEME
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«MaxkposBorOIus U
€€ pe3yIbTaThI»

97

O06o0uieHue mo
TeMe
«IIpoucxoxaenue u
pa3BUTHE KU3HU HA
3emie»

98

O06o01enue o
TEME
«IIpoucxoxnenue
YEJI0BEKa —
aHTPOIIOTCHE3»

99

O06o061IeHue 1Mo
TeMe «DKOJIOTHS —
HayKa o
B3aHMOOTHOIIEHHIX
OpraHU3MOBY

100

O6o0mieHue mo
TeMe «OpraHnusmsl U
cpena OOuTaHUS

101

O06001IeHeE 110
TeMe «DKOJIOTHUS
BHUJIOB B
MIONYJIALINI»

102

O06001IeHue 110
teme «buochepa —
riaodanpHast
KOCHUCTEMa»

OBIIEE KOJUYECTBO
YACOB I10
ITPOTPAMME

102

7.5
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