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MHOACHUTEJBbHASA 3AIINCKA

[IporpaMma no yuebHomy npenmery "buonorus” (ganee - Ononorus) Ha ypoBHE CpEIHEro ooUero
oOpa3oBaHus pa3paboraHa Ha ocHOBe DeepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpa3oBaHun
B Poccuiickoit ®enepanuny, ®I'OC COO, Konuenmuu npenonaBanus yueOHoro npeaMera «buomorus»
1 OCHOBHBIX MOJIOKEHUH (emepanbHOi paboyel MporpaMMBbl BOCIIUTAHHSL.

VYueOuwii npenmer «buonorusi» yriayoné€unoro ypoBHs u3ydeHust (10-11 xmaccel) siBisieTcs
OTHUM W3 KOMIIOHGHTOB TMpEeIMETHOH obsactu «EcrecTBeHHO-Hay4yHbIe mpeaMeTb». CoriacHo
nonoxeHusiMm ®I'OC COO npoduibHbie ydeOHbIE TMPEAMETHI, H3ydaeMble Ha YriryONEHHOM YpOBHE,
SIBJIAIOTCSA  criocoOoM  muddepeHIraud  O0y4YeHUsT Ha YypPOBHE CpeaHero oO0miero oOpa3oBaHUS H
MpHU3BaHbl O00ECMEUUTh IMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEAHUM OOIIMM, CPEJHHM
npodecCHOHANBHBIM U BBICIIUM 00pa3oBaHueM. B TO e BpeMst KaIblii U3 3THX Y4eOHBIX MPEIMETOB
JOJIXKEH 6LITL OPHUECHTUPOBAH Ha IMPUOPHUTETHOC PCHICHHUEC 06pa3OBaTeHLHLIX, BOCIIMTATCIIbHBIX U
pa3BUBAIOIINX 3aJa4, CBA3aHHBIX C MpoQopueHTaell 00yJalomXcs U CTAMYJIUPOBaHNEM HHTEpeca K
KOHKPETHOM 00/1acTH HAy4YHOrO 3HAHMs, CBSA3aHHOIO C OHOJIOTMEH, MEIUIIMHON, 3KOJIOTHEH,
HCHXOHOFHeﬁ, CIIOPTOM HJIM BOCHHBIM JCJIOM.

[Iporpamma 1o yueObHOMY npeamMety "buonorus” gaér npeacraBieHUe O eI U 3aa4ax U3ydeHus
yaebHoro npeamera «buonorus» Ha yrayOnEHHOM YpOBHE, ompeneiseT o0s3aTelbHOe (MHBapHUAHTHOE)
MpeAMETHOE COJIEpIKaHUe, ero CTPYKTYpHUpPOBaHUE TI0 pa3/ieliaM U TeMaM, paclpelelieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIEOBATEIbHOCTh HM3YYEHHsI Y4eOHOro Marepuaja ¢ Y4ETOM MEKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH y4eOHOro IpoIiecca, BO3pacTHRIX OCOOEHHOCTEW oOydaromuxcs. B
mporpaMMe Mo OMOJOTHH peajM30BaH IMPHUHIIUI MIPEEMCTBEHHOCTH C M3y4eHHeM OWOJIOTHH Ha ypOBHE
OCHOBHOT'O 0011eT0 00pa3oBaHusd, Oarogaps 4eMy MpOCMaTPUBAETCS HANIPABIEHHOCTh Ha MOCIeIyoIee
pa3BuTHE OHWONOTMYECKUX 3HAHWH, OPHEHTHPOBAHHBIX Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, DKOJIOTHYECKOTO MBIIUIEHUS, MPEICTaBIEHUH O 370pOBOM oOpa3e IKH3HH, Ha
BOCIMTaHHE OCPEIKHOTO OTHOIICHMS K OKpY)Karolled MmpupoaHo# cpeme. B mporpamme mo Ouonoruu
TaKkKe TMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpemmera «bwmomorus» B peanm3ariuu TpedoBanuit ®I'OC
COO K MmIaHHPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM W IPEIMETHBIM pE3yJIbTaTaM OOydeHUS U B
(hopMupOBaHUN OCHOBHBIX BHIOB y4eOHO-TIO3HABATENHHON AEATENHHOCTH O0YYAIOMIUXCS IO OCBOEHHUIO
coJiepaHus OMOJIOTHYECKOTr0 0Opa30BaHUs Ha YPOBHE CPEIHETO 00Iero oopa3oBaHusl.

VYueOnsiit mpeamer «buomorms» Ha ypoBHe cpemHero oOmero oOpa3oBaHHS 3aBepIIaeT
Ounonornyeckoe 0Opa3oBaHWE B INKOJIE€ W OPHUEHTHPOBAH HAa pacIIUpeHHe W YriayOlieHue 3HaHWUU
00y4aromuxcsi 0 >KMBOH IPHPOJE, OCHOBAX MOIEKYISIPHOW WM KJIETOYHOW OMOJIOTHH, SMOPHOIIOTHH U
OHMOIIOTHH Pa3BUTHSL, TEHETHKH, CEIEKIINH, OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YIEHHUS U IKOJIOTHH.

Wzydenne yueOHOro mpemmera «buomorns» Ha yriyOJIeHHOM YypOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOYYAIOMIMXCS K IOCIEAYIOMEMY IMOITYYEHUI0O OMOIOrHYecKoro oOpa3oBaHHsI B By3aX H
OpTaHM3alHUAX CpeqHero mpodecCHoHANBHOTO o0pa3oBaHusa. OCHOBY €ro COAEp)KaHHUS COCTABIISET
cucreMa OHWOJOTMYECKMX 3HAHHH, IMONYyYEHHBIX MPU H3YYEHHH OOYYAFOIIUMHCS COOTBETCTBYIOIIMX
CHCTEeMAaTHYeCKHUX pa3/elioB OMOIIOTHN Ha YPOBHE OCHOBHOTO 001miero oopasosanus, B 10—11 kmaccax atu
3HAHWA TONYYaroT pa3BUTHE. Tak, pacIIMpeHbl W YriyOlieHbl OWMOJOTrMYecKHe 3HAHWS O PACTCHUSX,
JKUBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeoBeka, OOIIIX 3aKOHOMEPHOCTSIX JKU3HH, JJOMOTHUTETHHO
BKJIFOUCHBI OWOJIOTUYECKHE CBEJCHUS NPUKIAIHOTO W TIOMCKOBOTO XapakKTepa, KOTOpPBIE MOXHO
WCIIONB30BaTh KaK OPUEHTHPHI JJIs TIOCIEMyIoIero Beioopa npodeccuu. Bo3sMoxHa TakKe WHTEr parus
OHMOJIOTMYECKNX 3HAHWUH C COOTBETCTBYIONIMMHY 3HAHHUSIMU, TIOTYYEHHBIMHA OO YYaIOIMMUCS TTPU H3YIEHUH
¢$u3nKN, XUMUH, reorpaduu 1 MaTEMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy mpenmery "buonorus” orpakaer CUCTEMHO-YPOBHEBBIH U
SBOJIOLMOHHBIM MOAXOAbl K H3ydeHHI0 Ouosnoruu. CorinacHo UM, H3Y4YalOTCsl CBOWMCTBA H
3aKOHOMEPHOCTH, XapaKTEepHBIE MJISl JKUBBIX CHCTEM pAa3HOTO YPOBHS OpraHU3allid, 3BOJIOLHUH
OpraHMYecKoro Mupa Ha 3emJiie, COXpaHeHHs OMOIOrnYecKoro pazHooOpasus mianersl. Tak, B 10 kiacce
U3y4yaloTcs OCHOBBI MOJIEKYJSIPHOM W KJIETOYHOW OMOIOruM, 3MOpHONOrMHM W OMOJIOTMU pa3BUTHS,
TCHETMKH M CEJICKIHUU, OMOTEXHONOTMM M CHHTETHYECKOW OWOJOrWH, aKTyalH3HpYIOTCS 3HAHHSA



oOydJaromuxcst o OOTaHWKe, 300J0TMH, aHAaTOMHUH, (u3noioruu yenoBeka. B 11 kiacce m3ywarorcs
SBOJIOIIMOHHOE YYEHUE, OCHOBHI KOJIOTHH U YUeHH e o buocdepe.

VYueOusiidi npenmer «buonorus» mpusBaH 00eCeUnTh OCBOCHNE 00yUYaIOIUMKC OMOJIOrHYECKUX
TEOpUl U 3aKOHOB, UAEH, MPUHLUIIOB U MPAaBUJI, JIEKAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHON
KapTuHbl MUpa, 3HaHUH O CTpOCHHHU, MHOFOO6pa3I/II/I u OCO6CHHOCTHX KJICTKH, OpraHu3ma, MOIyJIdaluy,
6I/IOHGHO33, 9KOCUCTEMBI, O BBIJAIOMIMXCA HAYYHBIX JOCTHIXXCHHAX, COBPEMCHHLIX HMCCICAOBAHHAX B
OMOJIOTMH, MPHUKIATHBIX aCIeKTax OMONOrMYeckuX 3HaHud. s pa3BUTHSA W TOIACPKAHMS HHTEpeca
oOydaromuxcst K OHOJOTMM Hapsay CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepuana B
COJIEpP’)KaHUM TIPOrpaMMbl O OHOJIOTMH MPENyCMOTPEHO 3HAKOMCTBO C HUCTOPUEH CTAHOBIEHUS H
pa3BUTHA TOH MK MHOM 00J1acTH OMOIOTrMY, BKIIAJIOM OTEUECTBEHHBIX U 3apyOS)KHBIX YUEHBIX B PEIICHHE
BaKHEHIINX OMOIOTHYECKUX M SKOJIOTMYECKUX MTPOOIIEM.

Hens w3ydenust yueOHOro mnpenmera «buonorus» Ha yriyOnéHHOM YpOBHE — OBIaJIEHHE
00yJaroMMUCS 3HAHUSAMH O CTPYKTYPHO-(QYHKITMOHATFHON OpraHU3alliy KUBBIX CUCTEM Pa3HOT0 paHTa
U TpHOOpeTeHrne yMEHHWH HCIONb30BaTh STH 3HAHMS B (OPMUPOBAHMM HHTEpeca K ONpeaeinéHHON
obmactn TpodecCHOHANLHON JEATEIbHOCTH, CBSI3aHHOW C OHOJOrHMed, WM K BBIOOPY Y4eOHOro
3aBeICHUS JUTS ITPOJIOIKEHMS OMOJIOTHIECKOT0 00pa30BaHHS.

Hoctmxenue 1end W3ydeHHs YydeOHOro npeamera «buonorus» Ha YriayOn€HHOM YpOBHE
obecrieunBaercsl pelieHrneM CIEIYIOINX 3a/1ad:

OCBOCHHE OOYYAIONIMMUCS CHUCTEMbI OHONOTMYECKUX 3HAHUI: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOpUAX, KOHLOCHIUAX, THUIIOTE3aX, 3aKOHaX, 3aKOHOMCPHOCTAX U IIpaBUIaX, COCTABJIAKOINNX
COBPEMEHHYIO €CTECTBEHHO-HAY4YHYIO0 KapTHHY MHpa, O CTPOSHWH, MHOrooOpa3vu M OCOOCHHOCTSIX
OMOJIOTMYECKUX CHCTEM (KJI€TKa, OPraHMU3M, HOIMYJISAIKs, BUI, OMOreoneHo3, onocdepa); 0 BbIIAIOMIUXCS
OTKPBITHAX U COBPEMEHHBIX UCCIEI0BAaHUAX B OMOIOTUY;

O3HAaKOMJICHHE OOy4aromMXcsi C METOJaMM MO3HAHMS JKHUBOH IPHUPOIBI: HMCCIIENOBATEIbCKUMH
METOJaMH OHMOJIOTHYECKMX HAyK (MOJICKYJISIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJIOIMH M OHOJIOTHH
pa3BUTHS, TEHETHKH M CEIEKIUH, OWOTEXHOJIOTMH W CHHTETHYECKOW OHOJIOTHH, IIaJ€OHTOJIOTHH,
9KOJIOTMH); METOIAMH CaMOCTOSITEIBHOI0 IIPOBEACHUSI OMOJIOIMYECKUX UCCIEI0BAHUIN B J1a00OpaTOpUU U
B mpupoje (HabIoaeHre, H3MEpEHHE, YKCIIEPUMEHT, MOJCITHPOBAHHUE);

OBJaZieHHEe OOYyJaroIMMHCS YMEHHMSIMU: CAaMOCTOSTEIBHO HAaxOAWTh, AHAIN3UPOBATh U
HCIOJIB30BaTh OMOJIOTMYECKYI0 HMH(OpMALKIO; TI0JIB30BAThC OMOIOTMYECKOW TEPMHUHOJIOTHEH H
CHMBOJIUKOH; yCTaHAaBJIMBaTh CBA3b MEXKIY pa3BUTHEM OHOJIOIMU U COLHUAIBHO-D)KOHOMHUYECKUMH H
9KOJIOTMYECKHMHU IIPOOJeMaMy YEIOBEUECTBA; OLEHUBATH IIOCIEACTBUS CBOEH MAEATENBHOCTH IIO
OTHOUICHUIO K OKpY’KaloIlel NMPUPOJHOM cpene, COOCTBEHHOMY 3I0POBBIO M 30POBBIO OKPYXKAIOIINX
JOJIeH; OOOCHOBBIBATh M COONIONATh MEpHl NMPO(UIAKTUKA HH(EKIIMOHHBIX 3a00JeBaHUM, IMpaBHIIa
MOBEIEHUSI B TIpHpoJe W oOecriedeHnss Oe30MacHOCTH COOCTBEHHOM JKHU3HEHEATENbHOCTH B
YpEe3BBIYAMHBIX CUTYallMAX HPUPOAHOIO U TEXHOTEHHOTO XapaKTepa; XapaKTEepU30BaTh COBPEMCHHBIE
Hay4JHBIE OTKPBITHS B 00JIaCTH OUOJIOTH;

pa3BuTHE y OOYYAIOLIMXCSl WHTEJICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B IIpolecce
3HaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMM M COBPEMEHHBIMH HCCIEAOBaHMSIMH B Ouojoruw,
pemaeMbIMH €0 IpoOieMaMHu, METONOJOorHed  OMOJOrMYecKOr0  HMCCIENOBAHMSA, IPOBEACHUS
IKCIEPUMEHTAIIBHBIX HUCCIIEIOBAHUH, pellIeHNsT OMOMOTHYeCKUX 3aiad, MOAEIUPOBAHUS OHOIOTHYECKHX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHHWE y OOYYalOLIMXCsl LEHHOCTHOIO OTHOLICHHS K JKUBOM IPUPOAE B LEIOM U K
OTAENbHBIM e O0beKTaM M SIBJICHUSIM; (HOPMHUPOBAHHE SKOJIOTMYECKOW, FeHETMYECKOH TI'paMOTHOCTH,
0011ell KyJIbTYpBI IOBEICHHSI B IPUPO/IE; MHTETPALlUi €CTECTBEHHO-HAYUHBIX 3HAHHIA;

npuoOpereHne O0O0y4yalomMMKUCA KOMIETEHTHOCTH B PAaLMOHAIBHOM HPHUPOAONONIB30BaHUN
(coOmronenne mpaBuJl MOBEACHUS B TNPHPOJE, OXpaHbl BUAOB, 3KOCHCTEM, OMochepbl), COXpaHEHUH
COOCTBEHHOTO 37IOPOBBSI W 3/I0POBbSl OKpYXAromUX JoAedl (cobmogeHuss Mep NpOQUIAKTUKH
3a0oneBaHuil, obecreueHre OE30MACHOCTH KU3HENESITENbHOCTH B  UYPE3BBIUYAHHBIX  CHTYalUsAX



MPUPOJHOTO M TEXHOT€HHOI'0 XapaKTepa) Ha OCHOBE UCIIOIb30BaHMsI OMOIOTHYECKUX 3HAHUN M YMEHUIT B
MOBCEIHEBHOM JKH3HU;

CO3/1aHNE YCIOBUIl Ui OCO3HAHHOTO BHIOOpA 00yYarOIMMHUCS UHIMBUYAIbHOH 00pa3oBaTeIbHON
TPaeKTOPHH,  CIIOCOOCTBYIOIICH  IMOCIEAyIOmEMYy  Mpo(ecCHOHANIPHOMY — CaMOONPEACICHHIO, B
COOTBCTCTBUH C MHANBUAYAJIbHBIMU UHTECPECCAMU 1 HOTpC6HOCT5[MI/I peruoHa.

OO1iee 4nCIIo 4acoB, OTBEICHHBIX HA M3ydeHHE OMOJOTMU Ha YTiIyOJeHHOM YpOBHE CpEIHEro
obriero oopasosanus, cocrariser 204 gaca: B 10 xinacce — 102 yaca (3 yaca B Henmenmo), B 11 kiacce —
102 yaca (3 yaca B HeleINIO).

Ot0op OpraHM3alMOHHBIX (OPM, METOAOB M CPEIACTB OOYYCHUS OWOJIOTMU OCYIISCTBISETCS C
y4€ToM crienu(UKH ero CouepKaHus U HAPABJICHHOCTH HA MPOJOIKEHNE OMOJIOrHYeCKOro 00pa3oBaHus
B OpraHU3alUsAX CPEAHEro MPpo(ecCHOHaTBHOTO U BBICIIIET0 00pa30BaHusI.

OOsi3aTeNnbHBIM ~ YCIIOBHEM TMPH  OOyYeHHH OHOJIOTMU Ha YriIyOJIEHHOM YpOBHE  SIBISIETCSI
npoBesieHHe J1a0OpPaTOPHBIX M TPAKTHYECKUX pabor. Takke ydacThe OOy4yaroUMXCs B BBIMOJIHECHUH
MPOEKTHBIX M yIEOHO-UCCIIEN0BATEILCKUX PadOT, TeMATHKa KOTOPBIX OMPEEIIeTCs YUUTeIeM Ha OCHOBE
HAMEIOIMXCS MAaTEPUATIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IIPUPOJIHBIX YCIOBUM.



COJAEPKXAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpOrpaMMBl, BBIJETIEHHOE KYpCU80oM, HE BXOAUT B IPOBEPKY T'OCYAapCTBEHHOU
uroroBoit arrectanuu (['1A).

Tema 1. buoJsiorus Kak Hayka

CoBpemenHast Ouonoruss — KOMIUIEKCHas Hayka. KpaTkas wucropus pa3BUTHS OHOJIOTHH.
Buonoruueckne Hayku u u3ydaemble HMU TpoOiieMbl. DyHIaMeHTaNbHbIE, PUKIAAHBIE U TTOUCKOBBIC
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue OHMOIOTMU B (OPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
[Ipodeccun, cBsizaHHBIE ¢ OHONIOTHEH. 3HAUYeHHEe OWOJIOTHH B NMPAKTHYECKOW JEATENIbHOCTH YelOBeKa:
MEIMIINHE, CETHCKOM X03HUCTBE, POMBIIIJIEHHOCTH, OXpaHe MPUP OJIbI.

JdemMoHcTpanun

Hoptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. Iapseii, I
Meunnens, B. W. Bepuanckuii, U. I1. Ilasnos, M. U. Meunukos, H. 1. Bapunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, @. Kpuk, J1. K. benses.

Tabmuip! u cxembl: «CBsI3b OMONIOTHH C APYTHUMH HayKamm», «CrcreMa GMOIOrHYeCKIX HAYK».

Tema 2. )KuBble cucTeMbl H HX H3yYeHH e

’KuBble cucTtembpl Kak mpeaMer u3ydeHus Ouojoruu. CBOHCTBA JKUBBIX CHCTEM: EIWHCTBO
XMMHYECKOTO COCTaBa, JIUCKPETHOCTh M IEOCTHOCTH, CIIOKHOCTh M YIOPAJOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CAMOOpPraHU3allis, CaMOBOCIIPOM3BEACHUE, pPa3Apa)kKUMOCTh, H3MEHUYMBOCTb, POCT U
pa3BuUTHE.

YPpOBHM OpraHu3alliy KUBBIX CHUCTEM: MOJIEKYJISIPHBIN, KJIETOUYHBIM, TKAHEBBIM, OPraHu3MEHHBIH,
TTONYJISIINOHHO-BUIOBOM,  DKOCHCTEMHBIM  (OmoreomeHoTH4eckuii),  Omocdepusrin.  Ilporeccsr,
[IPOUCXOAAIINE B KUBBIX cucTeMax. OCHOBHbIE NPU3HAKH KUBOro. JKu3Hb Kak (opma cyliecTBOBaHUs
Matepuu. Hayku, n3ydaroniye )uBble CHCTEMbI Ha Pa3HbIX YPOBHSIX OpraHU3allUH.

Wzyuenne xuBbIX cucreM. Meroasl Ouonmormdeckoii Hayku. HaOmromenwe, w3MmepeHue,
SKCIEPUMEHT, CHUCTeMaTu3alus, MeraaHanu3. IIoHsTHEe O 3aBUCHMOW M HE3aBUCUMOH IEepeMEHHOM.
[InannpoBanwme sxcnepumMenTa. [locranoBka u nmposepka rumotes. HymneBas runoresa. [lorsitue Be1OOpKH
n e€ nocroBepHOCcTh. Pa3Opoc B Ouonmornmueckux IaHHbIX. OLEHKAa JOCTOBEPHOCTH IIOJYYEHHBIX
pe3ynbraToB. IIpHunHBI HCKaXEHUS Pe3yIbTaTOB SKCIIepUMeHTa. [IoHSITHE CTaTUCTUYECKOro TecTa.

JdemoHcTpanun

Tabmumpr 1 cxembl: «OCHOBHBIE TPH3HAKH XU3HW», «buomornyeckme cucrembl», «CBOHCTBa
JKUBOH MaTepum», «YpPOBHU OpPraHHU3aLUH KUBOU Npupoisl», «CTpoeHHE KUBOTHOM KIETKU», «TKaHU
XKHUBOTHBIX», «CHCTEMbI OPraHOB YEIOBEYECKOro opranusmay, «buoreomenos», «buocdepa», «Meroast
W3YYEHHS KUBOU MPUPOIBD».

O6opynoBanue: mabopatopHOe OOOpYHOBaHWE ISl TPOBEASHHS HAOIIONAEHUH, W3MEpEeHHi,
9KCIEPUMEHTOB.

IIpakTHyeckas padora «lcnonb30BaHNE Pa3IUUHBIX METOJIOB IIPH U3YYEHUH JKUBBIX CUCTEM).

Tema 3. buoJiornst KjieTku

Knerka — crpykTypHO-(hyHKIMOHAIbHAS eMMHHULA KUBOro. cTopust oTkpeiTus KineTku. Pabotsr P.
I'yka, A. JleBenryka. Kinerounas teopus (T. ILIBann, M. Illneiinen, P. Bupxos). OcHOBHBIE 1OJI0KEHUS
COBPEMEHHOI KJIETOYHOU TEOPUH.

Meroapl MONEKYJISIPHOM M KJIETOYHOW OMOJIOTMH: MHKPOCKOIUS, XpoMaTorpadusi, 3yekrpodopes,
METO MEYEHBIX aTroMoB, Ju(¢epeHnrnatbHoe HeHTPU(YTUpoBaHNEe, KyJIbTUBUPOBAHUE KIIETOK.
H3yuenue ¢uxcupogannvix Kiemox. NEKTpoHHass MuUKpockonusi. Kowugoxanvnas mukpockonus.
Bumanvuoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. IlIneiinen, P. Bupxos, K. M. bap.



Tabmuupt u cxembl: «CBETOBOM MHKPOCKOID», «JJIEKTPOHHBIA MHUKpOCKom», «lcropus pazButus
METOJI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpOIpENapaThl PACTUTENBHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KIIETOK.

[pakTuyeckasn padora «l3yueHne MeETOJAOB KIETOYHOH OHoOnoruu  (XpomaTorpadus,
anekrpodopes, muddepeniuanbaoe eHTpudyruporanue, [1LP)».

Tema 4. Xumnueckas OpraHu3anms KJIeTKH

XUMHUYECKAN COCTaB KIETKU. Makpo-, MUKpO- M YJIbTPAMHUKpPO3JIEMEHTHI. Boga u e€ ponb Kkak
pacTBOpHUTENs, peareHTa, y4yacTHe B CTPYKTYPUPOBAHMM KJIETKH, TEMJIOPEryasiuuu. MuHepaabHbIe
BEILIECTBA KIIETKU, MX OMoornueckasi poib. Poib KAaTHOHOB M aHMOHOB B KIIETKE.

Oprannueckre BemecTBa KieTkd. buonmorndeckue monumepsl. beinku. AMHUHOKHCIOTHBIA COCTaB
6enkoB. CTpyKTyphl OenkoBoW Monekyibl. [lepBuuHas cTpykTypa Oernka, MenTuaHas CBsi3b. Bropuunas,
TpeTHYHasi, 4YeTBepTHYHAst CTPYKTypbl. JleHarypamus. CsolictBa OenkoB. Kiaccupukauus OeikoB.
Buonoruueckue ¢pynkiuu 6enkoB. [Ipuonsi.

YrneBoasl. MoHOCaxapubl, TUCAXapU[bI, OJUTOCAXapuibl W Toimucaxapuiel. OOmui mIaH
CTpOCHHS U PU3NKO-XUMHUECKHE CBOHCTBA YIIIeBOJI0B. bruosorndeckue GpyHKIMH yTrIIEBOJIOB.

Jlunuael. TuapodunbHO-ruaApodoOHbIe cBoMcTBa. Kitaccubukanus aunuaoB. Tpurimiepuibl,
dbochonunuel, Bocku, crepoubl. bruonornyeckue pyHkuuu jaunu1o8. OO0IIMe CBORCTBA OMOIOTHIECKIX
MeMOpaH — TeKy4eCcTbh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, TIOTYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK m PHK. Ctpoenune HyknenHoBbIx kucinor. Hykmeorunasl. [Ipuanmmn
komiuieMeHTapHocty. [Ipasuio Yapradda. Crpykrypa JJHK — nBoiiHas ciupaib. MecTOHaX0XKACHUE U
ouonornyeckue ¢pyaknun JJHK. Buner PHK. @yaxmuun PHK B kinerke.

Crpoerne momekyinsl AT®. Makposprudeckue cBs3u B Monekyine AT®. buomornmueckue
¢yukiuun  AT®. BoccraHOBjGHHBIE — NMEPEHOCUYMKH, HX  (GYHKOMH B KiIeTke. /[pyeue
nyxneosuompugpocpamor (HT®). CexsenupoBanue JHK. Memoowr cenomuku, mpanckpunmomuxu,
npOMeoMUKU.

CrpykrypHas Owoiorus: OWOXMMHYECKHE © OWOHU3NYeCKHMe WCCICNOBAHUS COCTaBa W
MIPOCTPAHCTBEHHON CTPYKTYpPHI OHOMONEKyYIl. Modenuposarue cmpykmypul u QyHKyuti 6UOMONEKYL U UX
Komnexcos. Komnviomephsiti OU3atiH U Op2aHuidecKull CuHme3 6UOMONEKYL U UX HENPUPOOHBIX AHATIO0208.

JdemoHcTpanuu

IMoptpersr: JI. Ilommar, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxmmu, ®. Canarep, C.
[Ipy3unep.

Huarpammsbl: «Pacnpenenenne XUMHUUECKUX 3JIEMEHTOB B HEXHMBOW mpupozae», «Pacopenenenue
XUMHYECKUX DJIEMEHTOB B KUBOU MIPUPOIEH.

Tabmumpr u cxemsr: «lleproanueckas TabIUIIa XUMHUYIECKAX IIIEMEHTOBY», «CTpOeHHE MOJIEKYJIIbI
Bo/bl», «BemectBa B coctaBe opraHuzMoB», «CTpoeHHe MONEKynbl Oenmkay, «CTPyKTYphl OenKoBOit
MOJIEKyIbl», «CTpoeHHEe MONeKyn yriaeBomoBy, «CTpoeHrWe MoieKyna IunuaoB», «HykienHoOBBIE
KUCIIOTBDY, «CTpoeHue MoneKyibl ATOx.

OO6opynoBaHnue: XUMHYECKas MOCyia U 000pyJI0BaHHE.

JlaGopaTopHast pa6oTa «OOHapyx)eHHe OCIKOB C MOMOIbIO KaUE€CTBEHHBIX PEAKLIUII».

JlaGopaTopHasi pabota «lccieqoBaHne HYKIEHHOBBIX KHCIIOT, BBIIEIIEHHBIX U3 KJIIETOK
Pa3ITUYHBIX OPTAaHU3MOBY.

Tema S. Ctpoenue u GyHKIHUHN KICTKH

Tumbl  knerok: dSykapuoTHUYecKass W HpokapuoTHyeckas. CTpyKTypHO-(QyHKLIHMOHAIbHbIE
00pa30BaHUs KIIETKH.

CrtpoeHune mnpokaproTHYecKoi kierku. Kierounas cteHka Oakrtepuit m apxeir. OcobeHHOCTH
CTPOEHHS TeTepOTPOPHOH M aBTOTPOPHON NPOKAPHOTUUECKUX KIETOK. MECTO M Poiib MPOKAPHOT B
OnoLeHO3axX.

Crpoenne u (QYHKIMOHHMPOBaHHME JSyKapuoTHUecKod kierku. [lma3matmueckass memOpana
(mnazmanemma). CTpykTypa miiazMaTHdeckod MeMOpaHbl. TpaHCIOPT BEUIECTB Yepe3 IIa3MaTHUECKYIO



MeMmOpany: maccuBHbI (auddys3us, obneruéHnas audQysus), aKTUBHBIA (HEPBUYHBIA M BTOPUYHBINA
aKkTUBHBIM TpaHcrnopT). [lomymponunaemocts wmeMOpanbl. Pabota HaTpuii-kaimeBoro Hacoca.
OHAOUXTO3: MMHOUUTO3, (haronuros3. Jk3ounTto3. Kierounas crenka. CTpykTypa ¥ GyHKIUHU KICTOYHOHU
CTEHKHM pacTeHHii, TprOOB.

Hurormazma. Ilutozonb. Ilutockemer. [IBwkenue unuroruiazMbl. OpraHowabl  KIETKHU.
OpHoMeMOpaHHBIE OpraHOMBI KIETKH: 3Huoria3marudeckas cetb (OIIC), anmapat [onbmxwy,
JN30COMBI, X CTpoeHHEe M (YHKUWHU. B3auMoCBs3p OHOMEMOPAaHHBIX OpraHouOB KieTku. CTpoeHme
TPaHYJISIPHOTO peTUKyiayma. Mexanusm uanpagnenuss oeixog ¢ JOIIC. CHHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KJIETOYHBIX MeMOpaH. [nmaakuii  (arpaHymapHBIH) DHIOIUIA3MATHYECKUH  PETHKYIIYM.
Cexperopnas Qynkius anmaparta [onsmxu. Mooduguxayus benxos 6 annapame I onvoocu. Copmupogka
benxkos 6 annapame IoavOoxcu. TpaHCIOPT BEIIECTB B KIETKE. Bakyonu pacTUTEIBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE OpTraHOWBI KJIETKH: MUTOXOHAPHH, IIIACTUBL. [Ipoucxoscoeniie Mumoxonoputi
u nracmuo. Cumbuoecenes (K.C. Mepesckoscxuil, JI. Mapeynuc). CtpoeHue u QyHKIIMM MUTOXOHIPUN U
wiactua.  [lepBuyHble, BTOPHYHBIE H  CIOXKHBIE IUIACTHIBI  (DOTOCHHTE3UPYIOIIUX  JYKapHOT.
XJ10poI1acThl, XpOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUH.

HememOpannbie opranon sl kinetkn CTpoeHre U (GYHKIIUH HEMeMOpaHHBIX OPTaHOUJIOB KJIETKH.
PubGocomel.  [Ipomesicymounvie puramenmol. MuKpodUIaMeHTBL. AKMUHOBbIE MUKDODUIAMEHMBL.
MplieuHble KIETKH. AKMUHO8ble KOMNOHEHMbl HeMbluieyHbIX Kiemok. MuxporpyOouku. Kierounsiit
ueHTp. CTtpoeHue M JBMKEHHE KTYTHKOB M pPECHWYEK. MHKpOTpyOOUKH HHTOIIa3Mbl. LleHTpHonb.
benxu, accoyuuposannvie ¢ Muxpopuramenmamu u Mmukpompyoouxamu. Momoprule beaxu.

Snpo. Obomouka smpa, XpOMAaTHH, KapHOIUTa3Ma, SAPBIINIKH, UX CTpoeHHUE U QYHKINH. SnepHBIT
OenkoBbIi MaTpUKC. [IpocTpaHCTBEHHOE PACTIONIOKEHHE XPOMOCOM B HHTEp(]A3HOM siape. Dyxpomamur u
ecemepoxpomamun. benkn XpoMaThHa — TUCTOHBL. /[unamuka s0epHoti 06010uKku 6 mumose. SoepHulii
Mpancnopm.

Knerounrpie BrmioueHus. CpaBHUTEIbHAs XapaKTEPHUCTHKA KIETOK JYKApHUOT (pacTUTEIHHOM,
JKUBOTHOM, TPUOHO).

JdemoHcTpanuu

[optpersi: K.C. Mepexkosckwuii, JI. Maprymnuc.

Tabmumpr 1 cxembl: «CTpoeHHE JYKapHOTHUECKOW KiIeTKm», «CTpOeHHE XUBOTHOM KIIETKH,
«CTtpoeHne  pacTHTENbHOM  KieTkm», «CTpoeHne  MHTOXOHIApum», <«Smpo»,  «CtpoeHne
MPOKAPUOTUYECKOU KIETKH.

O6opymoBaHue: CBETOBOM MHKPOCKON, MHKPOMNpENapaThl pPaCcTUTEIbHBIX, JXUBOTHBIX KIETOK,
MUKpOIIperiapaTsl 0aKTepHaIbHBIX KIETOK.

JladopatopHas padora «/3ydyeHue CTpOEHUs KJIETOK Pa3IMUHbIX OPraHU3MOBY.

IIpakTuyeckas padora «lI3ydeHne CBOICTB KIETOYHOW MEMOpaHBI».

JladopatopHas padora «ccieqoBaHue miasMosun3a U JeIa3MoiIn3a B PACTUTEIbHBIX KIETKAX.

IpakTuyeckas padora «/I3ydeHne qBUKEHUS [TUTOILUIA3MBI B PACTUTEIHHBIX KIETKAX).

Tema 6. O0MeH BelecTB M IIpeBpalieHue JHEPTUH B KJIeTKe

AccUMIIIAIAA W JUCCUMIIIALMS — JIB€ CTOPOHBI MerabOonmm3ma. Tumbsl oOMeHa BeIIecTB:
aBTOTPO(HBIA U TeTepOTPOdHBIA. YyacThe KHCIOpPOoAa B OOMEHHBIX Ipoleccax. DHEepPreTU4ecKoe
obecrieuenne kietku: npeBpamieHue AT® B oOMeHHBIX mporieccax. (DepMEHTATUBHBIA XapakTep
peakmuii KiIeTo4Horo werabonm3ma. DepMeHTHl, MX CTPOSHHE, CBOWCTBA W MEXAaHHU3M JIEWCTBUS.
KodepmenTtsl. OTnuuns GpepMEHTOB OT HEOPraHWYECKUX KaTajlu3aToOpoB. benku-akTuBaTopbl U OenKu-
WHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (DepMEHTATHUBHBIX PEAKLUH OT pa3IMyHbIX (PaKTOPOB.

[TepBuyHBIi CHHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCULEHHDIN U OKCULEHHDIL
¢domocunmes y baxmepuii. Ceemocobuparowue nueMeHmsl U NUSMEHmMbl PeakyuuonHo2o yeumpa. Poib
XJIOPOILIACTOB B Tporecce ¢orocuHTe3a. CBeroBas U TeMHOBas (a3pl. @omoovixanue, Cs., Cyq. u CAM-
munsl gpomocunmesa. llpogykTuBHOCTH (oTOCHHTE3a. BimsHue paznuuHbIX (DAKTOPOB HAa CKOPOCTDH
¢dorocunTe3a. 3HaueHne POTOCHHTE3A.



XemocuHTe3. Pa3zHooOpasne OpraHM3MOB-XEMOCHHTETHUKOB: HHUTpH(ULHMpYOmHe OakTepuu,
xKee300aKTepun, cepobakTepun, BOIOPOAHbIE OakTepun. 3HaUCHNE XeMOCHHTE3A.

AmnaspoOnbie opraHu3mbl. Bugsl OpoxeHus. I[IpomykTel OposkeHMS W HMX HCIOJIb30BAHUE
YeT0BEKOM. AHadPOOHBIE MUKPOOPTaHU3MBI KaK O0BEKThl OMOTEXHOIOTHU 1 BO30OYIUTENH OONe3HeH.

AnpoOHBIE OpraHU3Mbl. JTalbl SHEPreTudeckoro oomena. [loaroroBurenbHbli 3tan. [ukonus —
OECKUCITOPOHOE PACHICTUICHUE TITIOKO3BI.

Buonoruueckoe OKUCIIEHHE, WM KJIETOYHOE JbIXaHue. Poiab MUTOXOHApWUI B Mpoleccax
Oouonoruueckoro okucienus. Lluknnyeckue peakumu. OxuciurensHoe QocdopunmpoBanue. Ouepeust
Membpaunozo  epaduenma  npomonos. Cummes AT®: paboma npomounnoi ATD-cunmasol.
[IpeumymecTBa a’poOHOr0o myTH OOMEHA BEMIECTB Mepel  aHadpOOHBIM. DPPEKTUBHOCTDH
SHEPreTHYECKOro oOMeHa.

JdemMoHcTpanun

Hoptpers: k. IMpuctmu, K. A. Tumupszes, C. H. Bunorpanckuit, B. A. Durensrapar, II.
Murtuenn, . A. 3aBap3uH.

Tabnuipl U cxembl: «DoTtocunHTe3», «HEpreTUUeckuil 00MeH», «bruocunres oenka», «CTpoeHune
(hepmenTay, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOPYJOBAaHHWE JUIA TPUTOTOBIEHHS MOCTOSHHBIX U
BpPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTopHuasi padora «V3ydeHue KaTaTUTHYECKOW AaKTHBHOCTH (epMEeHTOB (Ha mpumepe
aMUJIa3bl FITH KaTajiasbl)y.

JlabopaTtopHas padora «/3ydeHue GhepMEHTATUBHOTO pACIICIIICHUS IMEPOKCHIAa BOIOpPOAa B
PACTHTENBHBIX U )KUBOTHBIX KIIETKaX».

JladopaTtopHas padoTa «CpaBHEHHE IIPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlabopaTtopHas padoTa «CpaBHEHHUE IIPOIIECCOB OPOKEHUS U JBIXaHUSD).

Tema 7. HacsencrBeHHasi HHpopManusa U peajin3anus eé B KJIeTKe

Peakunu matpuanoro cuaTte3a. [IpHHIMIT KOMITJIEMEHTAPHOCTH B PEAKIUSAX MATPUIHOTO CHHTE3A.
Peanusamnus HaciencTBeHHOM uHGOpMaiuu. ['eHETHYeCKHH KO, €ro CBOMCTBA. TpPaHCKPUILMS —
matpuuHbld cuHTe3 PHK. IlpuHUUMNBI TpaHCKPUIIMU: KOMILJIEMEHTAPHOCTh, AaHTUIAPaJUIEIbHOCTD,
acummerpudHocTs. Cospesanue mampuynvix PHK 6 sykapuomuueckou kremxe. Hexooupyrowue PHK.

Tpancismus u e€ aTansl. Yuactue TpancnopTHeIXx PHK B 6nocuaTese 6enka. Y ciaoBus OMocHHTE3a
oenka. KomnpoBanme amMmuHOKHCTOT. Pois prbocoM B OnocuHTE3e Oerka.

Cogpemennvie npedcmasienus o cmpoeHuu 2enos. OpraHn3anns TeHOMa y MPOKAPUOT U DYKapPHOT.
Perymsmus aktuBHOCTH TeHOB y mpokapuoT. ['umoreza onepona (P. XKakoo, XK. Mano). Moaekyisapusie
MeXaHu3Mbl IKCHpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perymsmms
OOMEHHBIX MPOIECCOB B KileTKe. KirleTounbIit ToMeocTas.

Bupycer — Heknerounsie GOpMBI )KU3HU U O0IHTaTHBIE TTapa3uThl. CTPOEHHE MPOCTHIX U CIOKHBIX
BHPYCOB, pETPOBUpPYCOB, OakrtepuodaroB. Kuszuennvii yuxn [HK-codepoicawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Obpamuas mpaHcKpunyus, peeepmasa, uHmezpasd.

BupycHbie 3aboneBaHus 4enoBeka, KMBOTHBIX, pacteHuit. CIIMJ], COVID-19, conumanbHble U
MEIUIIMHCKHIE TTPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz oOonvuux maccusos («bigdatay) cmpyxkmypuwix
buonozcuueckux Oaunvix. Haumomexunonoeuu 6 o6uonoeuu u meduyuwne. Ilpocpammupyemvle @yHKYUU
benxos. Cnocodbl 00CmMasKu 1ekapcms.

JdeMoHcTpanuu

[optpersi: H. K. Konsuos, J. Y. iBaHOBCKUI.

Tabmuue! 1 cxembl: «bruocunTes 6enka», «I eHernueckuit Koa», «Bupycer», «bakrepuoparmy.

IIpakTnyeckas padora «Co3aHue MOJETN BUPYCay.

Tema 8. ) Kn3HeHHDBIIT UK KJIETKH



Knerounsiit umkn, ero mepuonsl u perynsaus. Marepdaza n muto3. OcoOEHHOCTH HPOLIECCOB,
nporekatomux B nHTepdase. [loaroroska kieTku K aeneHuro. [IpecHHTeTHUECKHH (TOCTMHTOTUYECKHI),
CHUHTETUYECKUH 1 MOCTCUHTETHYECKUH (TPEMUTOTHYECKUN) Tepruobl HHTEp(a3bl.

Matpuunsiii cunres JJHK — permmmxkanus. [punnuner permukanun JJHK: xommiemeHTapHOCTS,
MOJTyKOHCEPBATUBHBINA CHHTE3, aHTUNapaienbHocTh. Mexanusm perunkanuun  JIHK. Xpomocomsl.
Crpoenne xpomocoMm. Temomepsl © TenoMmepaza. XpPOMOCOMHBIM HaOOp KIETKH — KapHOTHIL
JIMIUTON THBIN U TaIUIOMIHBIA HA00phI XpoMOcoM. ['oMOJTIOrHYHBIE XpOMOCOMEI. [10JI0BBIE XPOMOCOMBI.

Henenne xinerku — MuTo3. CTaauyu MUTO3a W MPOMCXOIAIINE B HUX Ipolecchl. THUIIbI MHUTO3a.
Kapuokunes u nutoknHes. buonornyeckoe 3HadeHne MUTO3a.

Perynsiust MUTOTHYECKOTO IMKIA KIETKU. [IporpamMmmupyemast kjaeTodHas ruOeb — aronTos.

Krnerounoe sapo, XpomMocoMbl, (GYHKIMOHAJIBHAS TEeHOMHUKA. Mexanuzmul nponugepayuu,
ougppepenyuposru, cmapenus u eubenu kiemox. «Lugposas kiemkay — 6uoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSA KTIEMKU.

JdemMoHcTpanun

Tabnuiel u  cxembl: <OKW3HEHHBIM MUK KICTKH», «MuT03», «CTPOSHHE XPOMOCOMY,
«Pennukanua JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MEKpOIpenapaTsl: «MHTO3 B KIIETKaX KOPEIIKa JTyKay.

JlabopaTtopHas padoTa «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpEapaTaxy.

JlaGopaTopHasi pabora «HabmogeHne MuTo3a B KJI€TKaxX KOHYHMKA KOpeEMIKa Jiyka (Ha TOTOBBIX
MUKpOIIperapaTax).

Tema 9. CTpoeHue u GyHKIMH OPraHU3MOB

buonoruueckoe pasHoobpasue opraHuzMoB. OJHOKJIETOYHBIE, KOJIOHHAIbHbIE, MHOTOKJIETOUHBIE
OpPTaHHU3MBIL.

Oco0eHHOCTH CTPOEHMS U >KHU3HENEeSITEeIbHOCTH ONHOKICTOUHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE IPUObI, OMHOKJIETOYHBIE BOAOPOCIH, APYTrre NpoTUCThl. KoJIOHHAIbHbIE OPraHU3MBI.

B3aumocBs3p uyacTeid MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl M CHCTEMBI OpTraHOB.
OpranusM kak equHoe 1enoe. ['omeocras.

Tkanam pacTeHwil. THITBI pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, IMOKPOBHAs, IPOBOIINIAS,
OCHOBHas, MexaHndeckas. OCOOEHHOCTH CTpoeHws, (DYHKIUH W pacloiioKeHWs TKaHEeH B oOpraHax
pacTeHui.

TkaHW JKMBOTHBIX M 4YeNIOBEKa. THIIBI JKUBOTHBIX TKAHEW: JMHTENHANbHAs, COCIUHHUTEIbHAS,
MbllIeYHasA, HepBHas. OcoOeHHOCTH CTpoeHUs, GYHKIUI 1 PAaCIONOKEHNUs TKaHEH B OpraHax >KUBOTHBIX
1 9ETI0BEKA.

Opranbl. BereraTuBHbIE U T'€HEpAaTUBHBIE OpraHbl pacTeHHil. Opranbl U CHCTEMBI OpPraHOB
JKUBOTHBIX U 4yenoBeka. OyHKIMN OpraHOB U CHCTEM OPTraHOB.

Onopa Ttena opranuzMoB. Kapkac pacreHuil. CkeneTsl OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbli 1 BHyTpeHHUH ckener. CTpOEeHUE U THUIIBl COSAUHEHUS] KOCTEH.

JBr>keHne OpraHu3MoB. J[BH)KEHHE OAHOKJIETOYHBIX OpPIaHU3MOB: aMEOOHMIHOE, >KTYTHKOBOE,
pecHUYHOE. J[BHKEHHE MHOIOKJIETOYHBIX PACTEHUM: TPONMMU3MBI U HACTHH. J[BHXKEHHE MHOTOKJIETOYHBIX
KMBOTHBIX M YeJIOBEKa: MbllIeuHas cuctema. Peduexc. CkenerHbie MBI U UX padoTa.

IIntanne opranusamos. [lornomenue BOIBI, YIVIEKUCIOrO ra3a M MHUHEPAIbHBIX BEIIECTB
pacteHusMU. [luTaHue >KMBOTHBIX. BHYTpPHUIOJIOCTHOE M BHYTPUKIIETOYHOE NuIeBapeHHe. [luranue
[TO3BOHOYHBIX JKMBOTHBIX. OTHENbl MUINEBAPUTENBHOTO Tpakra. IluimeBapuTenbHBIE —IKENE3BI.
[InmeBapuTenbHas cucTemMa 4eloBeKa.

Hpixanue opranu3moB. [lpixanwe pacrenwmii. Jlprxanue xuBOTHBIX. Juddysus razoB uepes
NMoBepXHOCTh KieTku. KoxkHoe npixanue. JlpixatenbHas noBepxHOCTh. JKabepHoe u JEroyHoe JbIXaHue.
JlpIxaHWe TO3BOHOYHBIX JHMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHMS JIETKHX
[TO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHas cUCTEMa 4yeloBeKa. MeXaHM3M BEHTWIALMH JIETKUX y NTUL U
MIIEKONUTAIOMKUX. Perymsanus apixanus. JpixarensHbie 00bEMBI.



TpaHcnopT BellecTB y OpraHu3MOB. TpaHCIIOPTHBIE CHCTEMBI pacTeHMH. TpaHCHOpT BemecTB Y
XKUBOTHBIX. KpoBeHocHast cucrtema u e€ opranbl. KpoBeHocHas cucTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepaue, KpOBEHOCHBIE cocyAbl U KpoBb. Kpyrm KpoBooOpaimieHHs. IBOIIOIHOHHEIE
YCIO)KHEHHUSI CTPOEHHsSI KPOBEHOCHOM CHCTEMBl IT03BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perynauus.

Brinenenne y opranuszmos. Breigenenue y pacrenuil. Boigenenue y ;kuBoTHbIX. COKpaTUTENbHBIE
Bakyonu. Oprassl BeiaeneHus. GunbTpais, cekperusi 1 00paTHOe BCaChIBaHHE KaK MEXaHU3MbI pabOoThI
opraHoB BbliesieHHsl. CBsI3b MOJOCTH Tella ¢ KPOBEHOCHOM M BBIAENUTENBHON cucTeMaMmu. Beinenenue y
MO3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. CtpoeHune u ¢pyHkiuonupoanue Hedpona. OOpa3oBanue
MOYH Y YeJIOBeKa.

3ammTa y OpraHU3MOB. 3allliTa y OAHOKJIETOYHBIX OpraHu3MoB. Criopel OakTepuid M ILHCTHI
MpOCTeHIINX. 3alTa y MHOTOKIETOUHbIX pacTeHuil. Kytukyna. CpeacTBa MacCHBHONM M XUMHUYECKON
3amuThl. OUTOHLIKIBI.

3ammTa Yy MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MpPOHM3BOAHBIE. 3allUTa OpraHu3Ma OT
Oonesneil. MiMMyHHas cucrema denoBeka. KIIeTOUHBIH M TyMOpaJbHBI MMMYHUTET. BpokaEHHBIN H
NpHOOPETEHHBIA crieupuuecknii UMMYHHUTET. Teopusi KIIOHAJbHO-celeKTuBHOro ummyHutera (I1.
Opmux, @. M. bepuer, C. ToneraBa). BocmamutenbHble OTBETH OpPraHu3MOB. Poib BpOXKIEHHOTO
MMMYHHTETA B Pa3BUTHUH CHCTEMHBIX 3200JIeBaHUM.

PazgpaxxuMocTh M perymsinust y OpraHu3MOB. PazfapaXMMOCTh y OAHOKJIETOYHBIX OPTraHHU3MOB.
Takcucsl. Pazipa>xuMoCTh U peryisiuus y pacreHuil. PocToBbIE BEIIECTBA U X 3HAYEHUE.

HepBuas cucrtema u peduiekTopHas perynanus y XUBOTHBIX. HepBHast cuctema W €€ OTIENbl.
OBOJIOIIMOHHOE YCIOXHEHUE CTPOEHUS HEPBHOM CUCTEMBI y XHMBOTHbIX. OTHEnbl TOJIOBHOIO MO3ra
MI03BOHOYHBIX JKUBOTHBIX. Pedtexc n pediexkropnas gyra. besycinoBHbIE 1 yCTIOBHBIE PEIICKCHI.

I'ymopanbHas peryianns 1 SHIOKpUHHASA CUCTEMA KUBOTHBIX U 4yentoBeKa. JKenesbl S3HIOKpHHHOM
CUCTeMbl M WX TOpPMOHBL JlelicTBue ropmMoHOB. B3aMMOCBSI3b HEPBHOW W SHJOKPUHHOM CHCTEM.
l'unoranamo-runoguzapHas cucrema.

JdemoHcTpanuu

IToptper: W. I1. [1aBnos.

Tabmuuer u  cxembl: «OOHOKIETOYHBIE BOAOPOCHM», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepuny, «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBl OpPraHOB II03BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIX», «TkaHu pacteHuil», «KopHeBble CHUCTEMBIY,
«Ctpoenne crebisn», «CTpoeHHE JMCTOBOH IUIACTHHKWY», «TKaHM XUBOTHBIX», «CKeNeT YenoBeKay,
«[InmeBaputensHas cucrema», «KpoBeHOCHas cucreMay», «/IpIxaTenpHas cucrema», «HepBHad
cucreMa», «Koxka», «Mplmeunas cucreMa», «BbeiaenutenbHas cucteMay», «OHAOKPHUHHAS CHCTEMay,
«CtpoeHue wmbiuey, «MMMmyHuter», «KumeunomonoctHeiey, «Cxema NOUTaHUS PACTEHUI»,
«KpoBeHOCHBIE CHCTEMBI IMO3BOHOYHBIX IKHBOTHBIX», «CTpoeHue THUApED, «CTpOoeHHe IUIaHAPHHY,
«BHyTpeHnHee cTpoeHune noxaeBoro uepss», «HepsHas cucrema prib», «HepBHas cucrema JSTYLIKHY,
«HepBHast cucrema mpecMblkaronmxcs», «HepBHas cucrema nrtun», «HepBHas — cucrtema
MIIEKONIUTAIOMuX», «HepBHas cucrema venoBekay, «Peduiexcy.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKpOIpENnapaTsl OIHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenapaTsl TKAaHEH, pPAaKOBUHBI MOJUIIOCKOB, KOJIIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, IKHUBBIE
9K3EMIUISIPbl KOMHATHBIX PACTEHUH, repOapuy pacTeHWH pas3HbIX OTHAENIOB, BIIAXKHBIE IpenapaThl
XKHUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJUIEKUMH OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YelOBEKa,
obopyznoBaHMe Al AEMOHCTPAlMM ITOYBEHHOIO W BO3AYIIHOIO MUTAHUS PACTEHUH, pacIleneHus
KpaxMana W OelKOB moj AcHcTBHEM (EpMEHTOB, 00OpyAOBaHHME AJSl JAEMOHCTPALMHM ONBITOB IIO
U3MEPEHHIO KU3HEHHOM EMKOCTH JIETKMX, MEXaHHM3Ma JbIXAaTENbHBIX JBUXKEHUN, MOJAEIM TOJOBHOIO
MO3Ta pa3’IMYHBIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydeHue TkaHel pacTeHUID.

JlaGopaTopHas padora «/3ydeHue TkaHEH KUBOTHBIX).

JlaGopaTopHas padoTa «/3ydeHne opraHoB IBETKOBOTO PACTEHUS».



Tema 10. PasMHoOKeHHne 1 pa3BUTHE OPraHM3MOB

@opMBl pa3sMHOKEHUSI OpPraHU3MOB: Oecronoe (BKIOYas BEreTaTHBHOE) W IOJOBOE. Buabl
0ecronoro pa3MHOKEHHSI: TOYKOBAHUE, CIIOPYJISIHS, pparMeHTalusl, KITIOHUPOBaHUE.

[TonoBoe pasmuoxkenue. IlonoBeie kierku, unu ramersl. Meio3. Ctagum meiiosa. IloBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonorndeckuii cMpIci Meiio3a U OJIOBOro mpotiecca. Meiio3 u ero
MECTO B M3HEHHOM LIMKJIE OPraHU3MOB.

[penszaponpieBoe passutre. ['amerorene3 y *&HBOTHBIX. llomoBble xeme3pl. OOpasoBaHHe U
pa3BUTHE MOJIOBBIX KiIeTOK. CriepMaTorenes U oorenes. CTpoeHue MOJIOBBIX KIETOK.

OmnnogoTBOpeHue U YMOPUOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIONOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnpnBuayansHoe pa3BUTHE OpraHU3MOB (OHTOr'eHe3). OMOpHOJOrHS — Hayka O pa3BUTHH
opraHu3MoB. Mopgozenes — oona uz anagnvix npobnem smopuonozuu. Konyenyus mopgozenos u mooenu
Mmopgoeenesa. Ctaanu SMOpHOTreHe3a KUBOTHBIX (Ha puMepe JrymkH). Jpodnenne. Tunsl ApodiaeHusl.
Hemepmunuposannoe u Hedepmunuposannoe opobaenue. bnacmyna, munet Oaracmyn. OcoOeHHOCTH
JpoOJIeHHsT MJIEKOMUTAIOIIMX. 3apOJIBIIIEBbIC JTUCTKU (TacTpysiius). 3akiajKka OpraHOB M TKaHEH W3
3apOJBIIIEBBIX JINCTKOB. B3anMHOe BIMSHUE YacTedl pa3BHBAIOIIErocs 3apoibliia (3MOpHOHATIBHAS
WHAYKIOWA). 3aKiajika IMiiaHa CTPOEHHS >KWBOTHOTO KaK pe3yiabTaT HepapXHYecKuX B3aWMOJEHCTBUN
reHoB. BiusiHue Ha SMOpHOHANILHOE Pa3BUTHE Pa3IMYHBIX (PaKTOPOB OKPYKAIOIIECH Cpelbl.

Poct u pasButne xuBoTHBIX. [locTamMOpmonanmsHBI Tepuon. llpaMoe m Hempsimoe pa3BUTHE.
PasButue ¢ meramopo3oM y OECIIO3BOHOUHBIX M TIO3BOHOYHBIX JKHBOTHBIX. bronmornueckoe 3HaveHue
MPSIMOTO M HENPSIMOTO Pa3BUTHS, UX PAcIpocTpaHeHHe B mpupoze. THIbl pocTa KWBOTHBIX. DaKTOPHI
PErylsuy pocTa SKUBOTHBIX M d4enoBeka. CTagun MOCTAMOPHOHAJIBHOTO Pa3BUTHSA Yy JKUBOTHBIX U
yesoBeka. [leproapr onTorenesa uenoseka. CrapeHne u cMepTh Kak OMOJIOTHYECKHE MPOIECCHI.

Pasmuoxxenne m pasButHe pacteHuil. ['ameroput m cmopodur. Meio3 B KU3HECHHOM ITHKIIE
pacrenuii. OOpa3oBaHue cIop B Tporiecce Meiosa. ['amerorene3 y pacrenuit. OmuiogoTBOpeHHE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. /IBOIHOE OIIOAOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue
U Pa3BUTHE CEMEHU.

MexaHn3MBI peryisiiiy OHTOTEHE3a Y PACTECHUN U )KHBOTHBIX.

JdemoHcTpanuu

IToptpersr: C. I'. HaBammn, X. [lmeman.

Tabmuuer u cxembl: «BereratuBHoe pasMHOXeHHE», «THmbl Oecronoro pa3MHOXKEHU,
«Pa3MHOXEHME XJIaMUJOMOHA/b», «Pa3MHOXeHHE »dBIJIeHb», «Pa3MHOXeHHe TuapbD, «Meio3y,
«XpomocoMebly, «I'ameroreHes», «CTpoeHue SHUEKIECTKH W crepmaTto3ougay, «OCHOBHBIE CTaguU
oHTOreHeszay», «lIpsmoe m Hempsimoe pa3BuTHE», «Pa3BUTHE MalCKOro xykay», «Pa3BuTue capaHum»,
«Pa3BuTHe IATCyIIKH», «JIBOMHOE OIJIONOTBOPEHUE Y LIBETKOBBIX pacTeHUui», «CTpoeHue CceMsH
OJTHOOJNBHBIX U BYAOJBHBIX pacTeHUi», « KU3HEHHBI LUK MOPCKOW KamycTbl», «OKW3HEHHBIM UK
Mxay, « KU3HEHHBII UK NaOPOTHUKAY, «KU3HEHHBIA LUK COCHBDY.

O6opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl SHLEKIETOK U CIIEPMAaTO30MA0B, MOZETb
«IuKIT pa3BUTHS TATYILIKIY.

JlaGopaTopHasi padoTa «/3ydeHue cTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOIIPENapaTax».

IIpakTnyeckass padora «BpIABIIEHME MPU3HAKOB CXOJCTBA 3apOJBIIIEH IMO3BOHOYHBIX
KUBOTHBIX».

JlaGopaTopHasi pabora «CTpoeHHE OpraHOB Pa3MHOMKEHHUS BBICIIUX PACTEHUI.

Tema 11. 'eHeTHKa — HayKa 0 HACTEACTBEHHOCTH M M3MEHYHBOCTH OPraHM3MOB

Hcropus craHoBneHHs W pa3BUTHA FeHETHKH Kak Hayku. PaGotel I'. Mengens, I'. ne ®@pusa, T.
Moprana. Ponp oreuecTBeHHBIX Y4E€HBIX B pa3BuUTUM reHeruku. Paborer H. K. Kompumosa, H. U.
BaswiioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®unumyenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE T€HETUYECKHE MOHATHS U CUMBOJBL. ['OMOIOrMYHBIE XPOMOCOMBI, aJIJIEIbHBIE T'€HBI,
anbTEpPHATHUBHBIE IPU3HAKY, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, FETEPO3UTOTa, YUCTas



muHUS, THOpuIbl, TeHoTun, (eHotun. (OCHOBHBIE METOJBl TCHETHKH: THOPUIOIIOTUYCCKHUIA,
LUTOJIOTMUECKUM, MOJEKYSIPHO-T€HETHIECCKUI.

JdemMoHcTpanun

[optpers: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasnos, H. 1. Basunos, A. H.
Benozepckuii, I'. /1. Kaprniedenko, 0. A. ®ununuenko, H. B. Tumodees-Pecorckuii.

TaOnuip! u cxeMbl: «MeTobl TeHETHKI», «CXEMbI CKPEIIUBAHUS.

JlaGopaTopuasi padota «/Ipozoduia kak 0OHEKT TEHETHYECKUX HCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACIEICTBEHHOCTH

MonorubpuaHoe ckpenuBaHue. [lepBbiii 3akoH MeHzens — 3aKOH €IMHOOOpa3usl TUOPHUIOB
neporo mnokojeHus. IlpaBuno agomuHupoBaHus. Bropoil 3axkoH MeHzaens — 3aKOH paculenyeHUs
npu3HakoB. L{uTomornueckrie 0CHOBEI MOHOTHOPUIHOTO CKpeIMBaHus. [ MTIoTe3a YMCTOTHI TaMer.

Ananusupyromiee ckpemmBaHue. [IpoMeXyTOuHBIM XapakTep HaclegoBaHus. Pacmierienne
MIPU3HAKOB MPH HEMOJTHOM JTOMHUHUPOBAHUH.

JurubpuaHoe ckpenBanue. Tperuii 3akoH MeHeNns — 3aKOH HE3aBHUCHMOI'O HacJICIOBaHHUS
npu3HakoB. L{uTomorunueckne OCHOBBI JUTMOPHIHOTO CKPEIBAHHUS.

CueruieHHOe Haclie[oBaHue npu3HakoB. Padorel T. Moprana. ClernieHHoe HaclieoBaHUE I'eHOB,
HapyIIeHUE CIETUICHNI MEXTy TeéHaMH. X POMOCOMHAs TEOPHS HaCIEeCTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIH MEXaHHW3M ONpEENeHUs] Tojia. AYTOCOMBI W TIOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBI M TeTeporameTHbIl moj. ['eHeTuyeckas CTpyKTypa MOJOBBIX XPOMOCOM.
HacnenosaHue Npu3HAKOB, CLEIJIEHHBIX C [OJIOM.

I'enorun kak 1enoctHas cucrema. Ilnefiorporiusi — MHOXKECTBEHHOE JIECTBHUE T'€Ha.
MHOXECTBCHHBIA ajuTenu3M. B3anMomelcTBHE HeaUIeNbHBIX T'eHOB. KoMIIeMeHTapHOCTh. JMHCTas3.
ITonmumepus.

['eHeTHYeCKH KOHTPOJb Pa3BUTHS PACTECHMM, )KUBOTHBIX M YEIOBEKA, a TAKKE (PU3UOIOIHUCCKUX
MIPOIIECCOB, TIOBEICHUS M KOTHUTUBHBIX (YHKIHNA. [ eHeTmdecknme MEXaHW3MBI CHMOWOICHE3a,
MEXaHU3MBl B3aUMOACHUCTBHS «XO3IWH — IMapa3uT» U «XO3IMH — MHKPOOMOM». | €HEeTHYECKHEe acCTIeKThI
KOHTPOJISI ¥ M3MEHEHHUS HACIEICTBEHHON MH(OPMAIIMK B IIOKOJICHUSIX KJIETOK M OPTaHW3MOB.

JdemoHcTpanuu

IToptpersi: I'. Mennens, T. Mopras.

Tabmumer u cxeMbl: «llepBeli W BTOpOH 3akoHBI MeHmens», «Tperuit 3akoH MeHIEI»,
«AHanm3upylomee ckpemuBaHuey, «Hemomnoe pommHMpoBaHMe», «CIEIUIEHHOE HACIEIOBAaHIE
MpU3HaKoB y napo3odmib», «l'eHermka moma», «Kapmorun uemoBekay, «Kapuorum apo3ohuiasn,
«Kapuortumn ntuuel», «MHOKECTBEHHBIN ajuiean3M», « B3auMonelicTBre reHOBY.

O6opynoBanue: MOAENb s JEMOHCTpAIlMH 3aKOHOB eauHOo0Opasusi THOPHIIOB IEPBOTO
MOKOJICHWsI ¥ pACHICIUIEHUS TPHU3HAKOB, MONENb IS JEMOHCTpAIlMd 3aKOHAa HE3aBUCHMOIO
HAaCcJeOBaHUS MPHU3HAKOB, MOJENb MU JAEMOHCTPAllMH CIICTDICHHOTO HACIEIOBAHMs IPU3HAKOB,
CBETOBOI MHKPOCKOII, MUKpomnpenapar: «/Ipo3zodunay.

IIpakTuuyeckas padora «/I3ydeHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y APO30DHITBDY.

IIpakTuyeckas padora «/I3yueHue pe3yabTaToOB AUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HITB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

BzaumogeiictBre reHOTHIIA B cpenbl pU GopMmupoBannu (peHorumna. M3MeHInBOCTh MPU3HAKOB.
KadecTBeHHBIE W  KOJNMYECTBEHHbIE MPHU3HAKA. BHIBI W3MEHUYMBOCTH: HEHACIEACTBEHHAs W
HACJIEICTBCHHAS.

MomudukannoHHas HW3MEHYUBOCT. Ponb  cpenbl B (GOpMHpPOBAaHUH  MOIU(UKAIMOHHOM
m3meHunBocTH. Hopma peaknuu npusHaka. BapuanuoHHbId psim W BapuanumoHHas kpusas (B.
Horanucen). CBoiicTBa MOIU(MUKAIMOHHON U3MEHYHBOCTH.

I'enotunuueckas  u3MeHUMBOCTE. (CBOHCTBA  IEHOTHMIIMYECKONM  HM3MEHYMBOCTH.  Buubl
TeHOTUITHMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTaI[IOHHAS.



KomOuHaTUBHAsT W3MEHYMBOCTh. Mel03 W TOJNIOBOM IMPOIECC — OCHOBA KOMOWHATHUBHOW
M3MEHYHMBOCTH. PONb KOMOMHATHBHOW W3MEHYMBOCTU B CO3JIJAHUM TEHETUYECKOrO pa3sHooOpa3us B
npenenaax OAHOrO BUJA.

MyTarmonHasi U3MEHYMBOCTh. BUIbI MyTanuii: reHHbIe, XpPOMOCOMHEIE, TeHOMHbIE. CIIOHTaHHBIE
U UHAYIAPOBaHHBIC MyTallUud. SIIepHBIE U NUTOILIa3MaTH4Yeckue MyTaruu. COMaTUUECKUE U TOJOBHIC
myTaruu. [IpuduHBl  BO3HHKHOBEHHS MyTanuidl. MyTareHbl W HUX BJIMSHHE HA OpraHU3MBL
3aKOHOMEPHOCTH MYTAllMOHHOTO TMPOIecca. 3aKOH TOMOJOTHYECKUX PSIOB B HACIEICTBECHHOM
n3menunBoctr (H.U. BaBunos). BHesnepHast '3MEHYHBOCTh M HACIIEICTBEHHOCTb.

Onueenemuxa U 9NUCEHOMUKA, pONb  INUSEHEMUYECKUX (HAKmopoe 8 HACIe008aHuU U
UBMEHYUBOCU (DEHOMUNULECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanun

IToptpersr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl  usMeHumBoCcTH», «Momu(pUKAIMOHHAS ~ M3MEHUYHUBOCTDY,
«KoMOuHaTHBHAasS HM3MEHUUBOCTHY), «Meiio3», «OmionorBopenue», «l eHeTruueckue 3a0o0jieBaHUS
4elloBeKay, «Buasl MyTanuny.

O06opynoBaHue: KHUBbIE U TepOapHbIE IK3EMIUIPHl KOMHATHBIX pacTeHui, pucyHkH (pororpadum)
JKUBOTHBIX C Pa3JIMUYHBIMY BHJIAMH H3MEHUYUBOCTH.

JlaGopaTopHasi padora «lccienoBanue 3aKOHOMEPHOCTEH MOIU(UKAIIMOHHOW M3MEHYMBOCTH.
ITocTpoeHune BapuaMOHHOI'O psiia U BapUalliOHHON KPUBOM».

IIpakTHyeckas padora «MyTanuu y 1po30Qwiibl (Ha TOTOBBIX MUKPOIpPENapaTax ).

Tema 14. I'eHeTHKAa Yesl0BeKa

Kapuorun uenoseka. MexJyHapoaHasi MporpamMma HCCIEAOBaHMS T€HOMa 4eloBeka. MeTojbl
M3Yy4EHUsI TEHETUKH YEeNOBEKa: T'€HEeaJOTHYeCcKHi, OJM3HEeIOBbIH, ITUTOr€HEeTHYECKHi, MOMyIsSIIHOHHO-
CTaTHCTUYECKUH, MONEKyIsIpHO-TeHeTnuecknii. COBpEMEHHOE OIpe/eleHne TeHOTHUIIA: TTOIHOTE€HOMHOE
CEKBEHUpPOBAHWE, T'E€HOTUIHpOBaHHWE, B ToM uwucie ¢ mnomoinpto [IIP-ananuza. HacneactBeHHble
3a00eBaHusl YeyloBeKa. | €HHBIE W XPOMOCOMHBIC OOJIE3HM 4YellOBEeKa. boje3Hn ¢ HacaeICTBEHHOMN
MIPEeapPacoOKEHHOCTRI0. 3HAaYeHHEe MEAWIHUHCKOM TEHEeTHMKH B TPEAOTBPAIICHWH W  JIEYCHUU
TeHEeTHYeCKNX 3a00JeBaHuil denoBeka. Mennko-TeHeTndeckoe KOHCYnbThpoBanrue. CTBOMOBBIE KIIETKH.
[loHATHE «TEHETHYEeCKOro Trpy3a». OTHYECKHE ACHeKThl HCCIEeNOBaHWM B 001acTH pemaKTHPOBAHUS
FE€HOMA U CTBOJIOBBIX KIJIETOK.

'enermdeckre (akTopsl TOBBIIEHHONW UYyBCTBUTENBHOCTH UYEOBEKA K (QH3UYECKOMY W
XUMUYECKOMY 3arpsi3HCHUIO OKpYXarolled cpedpl. I'eHeTmueckas NpenpacnoioKEHHOCTh YENOBEKa K
MaTOJOTUSIM.

JdemoHcTpanun

Tabmumper w cxembr: «Kapuwotunm dyemoBeka», «MeToasl H3y4YeHHs] TEHETUKH YeJIOBEKay,
«["enernyeckue 3a00I€BaHUS YEITOBEKAY.

IIpakTnuyeckas padora «CocTaBiecHUE U aHAIU3 POJIOCIOBHOMN.

Tema 15. Cesekuusi OpraHuzMoB

Homectukanus U cenekuus. 3apoxIeHue celekunu U nomectukauuu. Yuenue H. M. Basunosa o
LenTpax mpoucxXoXIeHUsI ¥ MHOr0OOpasus KyJIbTypHBIX pacTeHuil. Poib ceneknuu B CO3aHUH COPTOB
pacteHuil U nopoA kUBOTHBIX. COpT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSII0OB B HACIEICTBEHHON
m3menunBocTH H. . BaBuioBa, ero 3naueHune Juisi CEleKIIMOHHONW padoTHI.

Meropp!l cenekInoHHON padboThl. VIcKycCTBeHHBIN O0TOOp: MacCOBBIM W MHAWBUYATbHBINA. DTaITbI
KOMOWHAIIMOHHOM celeKiuu. VchnblTaHue Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp IO TEHOTUIY C
TTOMOIIIBIO OIIEHKH (PEHOTHITAa TOTOMCTBA U OTOOP IO TeHOTUITY ¢ oMonibio aHanmza JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEIEKIIMOHHOW pa0oThl. PajnanMoHHBI W XUMHYECKHHA
MyTareHe3 KaK WCTOYHHK MYTallMid y KyJIbTYpHBIX (hopM opraHu3MoB. Mcrmonbp3oBaHHE T€HOMHOTO
pemakTHpoBaHHMS M MeETOAOB pekomMOuHaHTHBIX JIHK uisi momydeHHMs HMCXOMHOTO MaTepuana s
CENEKIUU.



[onyuenue monumionaoB. BHyTpuBHaOBas ruOpuan3anus. bIM3KOpoACTBEHHOE CKpeEIIUBaHMUE,
uiu WHOpuIUHr. HepoacTBeHHOE CKpellMBaHWE, WM ayTOpUIuHr. ['eTepo3uc M ero NpUYMHEL
UcnonezoBanue rerepozuca B cenekumd. OtnanéHHas rubpuamsanus. I[lpeomornenue Oecrutoauns
MEKBUAOBBIX THOPHUIOB. JlOCTIKEHUS CEJIEKIIMH PACTCHUIN U )KUBOTHBIX. «3€1EHAsL PeBOoYUsLy.

CoxpaHeHHEe U U3ydyeHHE T'€HETUYECKUX PECypCOB KYJIBTYPHBIX PAacTeHHH M WX JUKUX poxudeit
JUIS CO3JaHUsl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHCTBEHHBIX KYIbTYp. M3yueHue, coxpanenue u
ynpaenenue 2eHemuiecKUMU pecypcamu CenbCKOX03AUCHBEHHbIX U NPOMBICIOBLIX HCUBOMHBIX 6 Yesx
VAVYUEHUSL CYWECBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUCIe C NPUMEHEeHUueM
COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCAEA08ANUL, NEPedosblX Udell U NePCREeKTNUEHBIX MEXHOA02UM.

JdemMoHcTpanun

[optpersi: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesaenko, b. JI.
Acrtaypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxeMbl: «L{eHTpBI MPOUCXOKIECHHUSI U MHOTOOOpa3usi KyJIbTYpPHBIX pacTeHHi», «3aKOH
TOMOJIOTHYECKUX PSJIOB B HACIIEACTBEHHOW W3MEHUYMBOCTHY», «MeToapl cenekuuny, «OtaanéHHas
rudpuau3anusny, «MyTarenesy.

JlabopaTtopHass padora «V3ydeHue cOpTOB KyJAbTYPHBIX pAacTEHWH U TIOPOJ JOMAITHUX
KHUBOTHBIX».

JlabopaTtopHas padoTa «/3ydeHrne METOIOB CEIICKITUN PACTCHUL.

IIpakTuyeckas padora «lIpuBruBKa pacTeHuU.

9KCKprI/lfl «OcHOBHEBIE METOAbI M JOCTHXKCHUA CCICKIIUN paCTeHI/Iﬁ U JXUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAHIIUIO, IJIEMEHHYIO ()epMy, COPTOUCIBITATSILHBIA YIaCTOK, B TEINIMYHOE XO3SHCTBO,
B JTa0OPaTOPHIO arpOyHUBEPCUTETA WUJIH HAYTHOTO IIEHTPA)».

Tema 16. buoTexHoJI0rus U CHHTeTHYECKas OMOJIOTUS

OOBbeKThl, WCIIONB3yeMble B OHOTEXHOJNOTWH, — KIETOYHBIE U TKAaHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MbI, UX XapaKTepUCTHKA. TpaTuiroHHAs OHOTEXHONOTH: XJeOoledueHue, TOoIydeHHe
KHCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJIEIHE. MukpoOHuoIornaecKuit CUHTE3. OOBEKTHI

MHKpPOOHOIOTHYECKUX TeXHOIOrHH. [Ipor3BoACTBO Oeka, aMUHOKHCIOT M BUTAMHUHOB.

Co3pnaHne TEXHOJIOTMII M MHCTPYMEHTOB LIEJIEHANPABICHHOIO M3MEHEHMsI W KOHCTPYHUPOBAHMS
TEHOMOB C LIENbI0 IOJYYEHHs] OPTaHM3MOB M MX KOMIIOHEHTOB, COAEPXKAIMX HE BCTpedaroluecs B
npupoae OMOCHHTETHYECKHUE ITyTH.

Kiterounas nrxeHepusi. MeToap! KyIbTyphl KIETOK M TKaHEW pacTeHUH M )KUBOTHBIX. KpnoOaHku.
Comarnueckast THOpUAN3ALUSA U COMAaTHYECKUH 3MOpuoreHes3. Vcrnonp3oBaHuEe ramiionsioB B CENEKIHUU
pacrenuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnoab3oeanue MOHOKIOHANbHBIX U HOJUKAOHATLHBIX
anmumen 8 meouyune. VIcKycCTBeHHOE OIIIOAOTBOpEHHE. PEKOHCTPYKIMS SHIEKIETOK U KIOHUPOBAHHUE
KUBOTHBIX. MeETOI TpaHCIUIAHTALUK SIACP KIETOK. TexHonocuu 0300poeneHus, KyIbIMUGUpOSAHUs u
MUKPOKIOHANLHO20 PASMHONICEHUS] CENbCKOXO3ANUCNBEHHBIX KYIbMYP.

XpoMOCcOMHasi W TEHHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 TeHa W KOHCTPYHMPOBAaHUE
pexomOunanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTKEHUS W TIEPCIIEKTHBBI
XPOMOCOMHOW Y T€HHOM WH)XEHEPHH. DKOJIOTMYECKHE U 3THUECKHE TPOOIEMbl TeHHON HHKEHEPHH.

Menmunnackne Ouorexnonoruu. lloctreHomHas mwmdpoBas wmemunumHa. [1I[P-muarsocThka.
MeTraboIOMHBIA aHAJIN3, TEHOLECHTPUYECKUH aHaJIM3 IMPOTEeOMa YElIOBEKa /sl OLEHKH COCTOSHUS €ro
310poBbs. Mcmonb3oBaHue CTBOJIOBBIX KIIETOK. TaprerHast Tepamusi paka. 3D-Ouommxenepust mis
pa3paboTkn (pyHIAMEHTAIbHBIX OCHOB MEAMLMHCKUX TEXHOJOIMH, CO3JaHUSl KOMIUIEKCHBIX TKaHEH
COYETaHHEM TEXHOJOIMi TpEéXMepHOro OHONMpUHTHHTAa M ckadonauHra sl pelieHus 3agad
MIEPCOHAIN3UPOBAHHON MEAUIIMHEI.

Co3manue BEKTOPHBIX BaKIMH C LENbl0 oOecreuyeHns KOMOMHMPOBAHHOM 3alMTBl  OT
Bo3Oynutener OPBU, ycraHoBieHnme MONEKyJSPHBIX MexaHM3MOB (yHKuuoHupoBanusi PHK-
COZIep’KaIlIMX BUPYCOB, BBI3BIBAIOLIMX 0CO0O0 OMAacHBIE 3a00JIeBaHMsI YEIOBEKa U KHUBOTHBIX.

JdeMoHcTpanuu



Tabmuupl u cxembl: «/cnonb30BaHHE MHKPOOPTAaHM3MOB B TIPOMBILIUICHHOM IPOW3BOJICTBEY,
«Knerounas nnxxenepus», «I'eHHas HHKEHEPU».

JlaGopaTopuasi padora «/3yueHue 00bEKTOB OMOTEXHOIOTUN.

IIpakTnyeckas padora «IlonydyeHrne MOIOYHOKHUCIBIX POTYKTOBY.

Ikckypeusa «buorexHomoruss — BaXkHeWIas NPOM3BOAMTENbHAs cHjJa COBPEMEHHOCTH (Ha
OUOTEXHOJIOTHYECKOE TPOU3BOICTBO)Y.

11 KUIACC

Tema 1. 3apo:kaenue u pa3BuTHE IBOJTIONMOHHBIX NPEICTABIEHN B OM0JIOTUU

OpomonnonHas teopuss Y. [lapsuna. Ilpenmochbuiku BO3SHMKHOBEHHS nNapBUHH3Ma. Ku3Hb U
Hay4Has gesrenbHocTh Y. [apBuHa.

Hpwkymme cuibl 3Bomonud BunoB mo Y. JlapBuHy (BbICOKass MHTEHCHBHOCTh Pa3MHOXKCHUS
OpPraHW3MOB, HACJEACTBEHHAs W3MEHUMBOCTb, OOpb0a 3a CYIIECTBOBAHHME, €CTECTBEHHBIM U
HCKYCCTBEHHBIH 0TOOD).

Odopmrnenne cuHTeTndeckord Teopun sBoionuu (CTD). HeirpanpHas Teopusi IBONIOLUH.
CoBpeMeHHasl OJBONIOIMOHHAST OHOJIOTHS. 3HAuCHHWE O3BOJIIOIMOHHON TEOpUHM B (OPMUPOBAHHUU
€CTEeCTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanun

[optpersi: Apuctorens, K. Jluane#, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosse, Y. dapsuH, C.
C. Yersepukon, U. U. lImansraysen, Jx. Xonnaeiin, /. K. bemses.

Tabmuibr u cxembl: «Cucrema xuBoi npuponsl (mo K. Jluaneo)», «JlecTHUIA )KUBBIX CYIIECTB
(o JTamapky)», «Mexanu3M (pOpMHUPOBAHHUS IPUCIIOCOOICHUH Y PACTEHUI U KUBOTHBIX (110 Jlamapky)»,
«Kapta-cxema mapmpyta myremectus Y. [lapsuna», «Haxomkm Y. JlapBunay, «PopmMbl 00pHOBI 3a
cymectBoBaHue», «llopomsr romyoei», «MHOroobpasue KyIbTYpHBIX (OpM KamycTeD», «Ilopossr
JIOMAIITHAX JKHBOTHBIX», «CxeMa obpazoBaHus HOBBIX BUIOB (1m0 Y. JlapBuHY)», «CxemMa COOTHOIICHUS
JBIDKYILIMX CHUJ 9BOJIOLMNY, «OCHOBHBIC [TOJI0KEHUS CHHTETUYECKOH TEOPUH 3BOJIIOLIUM.

Tema 2. Mukpo3BoIIOUHSs H €€ pe3ybTaThl

Iomynsiunsa Kak ojeMeHTapHas enuHuna 3Bomouud. CoOBpEeMEHHbBIE METOIbl  OLIEHKU
TEHETHYECKOTO Pa3HoOOpa3usi U CIPYKTyphl mnomyiasuui. V3meHenwe reHodoHOa MHONMYJSIIMH Kak
3JIEMEHTapHOE IBOIIOIMOHHOE sIBIICHHE. 3aKOH reHeTnIeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHble  (GakTOpsl  (OBMKYIIME  CHJIBI)  HOBONMIONWH.  MYyTaIlMOHHBIA  IIpoIecc.
KombOunatvBHass m3MeHunBOCTh. /[lpeli TeHOB — ciydailiHble HEHaNpaBJICHHBIE W3MEHEHHS YacTOT
amnmenelt B momynsanusax. Oddext ocHoBatens. Ipgexm Oymouiiounozo eopravuuka. CHudceHue
2eHemUYecK020 pazHoobpasus: npuduHsl u credcmeus. Ilpossnenue s¢pghexma Opetigha 2enos 6 bonvuiux
u manvix nonynsayusx. Murpauuu. Msomauus nomynsuuii: reorpaduueckas (IpOCTpaHCTBEHHA),
Ononornyeckas (penpomyKTHBHAS).

EctectBennsiii otbop — HampaBisiromuii (aktop sBomonnd. DopMBI €CTECTBEHHOTO O0TOOpa:
JIBYOKYIIANA, CTaOWIM3UPYIONINHA, pa3peIBatomi (qu3pynTuBHb). [logoBoit orOop. BosHukHOBEHUE 1
9BOJIOLNS COLMAIIBHOTO MTOBEJCHUS )KUBOTHBIX.

[IpucnocobneHHOCT,  OPraHM3MOB ~ Kak  pe3ylbTaT  MHUKpPOIBOJIOLMH.  BO3HMKHOBEHHE
MPUCIIOCOONIEHUH y OpraHu3MoB. Apomopdo3bl W uavoazanTauuu. llpuMepsl mnpucrnocoOneHuil y
OpraHN3MOB: MopQoIorn4ecKue, ¢usnonoruyeckue, OMOXMMHYECKHE, MIOBEACHYECKHUE.
OTHOCHTENBHOCTD IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u ctpykrypa. BugooOpazoBanue Kak pe3yabTaT MUKPOIBOIIOLUH. M30msust —
KkimodeBold  (hakrop BupooOpazoBanusa. Ilytm um  crmocoObl  BHIIOOOpa3oBaHMS: aJUIONATPUYECKOE
(reorpaduueckoe),  cuMIaTpuyeckoe  (IKOJOTMYECKOE),  «MTHOBEHHOE»  (IIOJHUILIOMAM3ALNS,
ruOpuau3anus). JAIuTensHOCTh SBOIIOIMOHHBIX POLIECCOB.

Mexanu3mbl (popMUpOBaHUs OMOIOTHYECKOr0 Pa3sHOOOpa3usl.



Ponp 3BOMIOIIMOHHOI OMoONOruM B pa3paboTKe Hay4IHBIX METOAOB COXpaHEHHs OHOopazHOOOpa3Hs.
MUKpPO3BOIIONHS U KOIBOMIOLUS MAPA3UTOB M UX X03s51eB. MexaHn3Mbl ()OPMHUPOBAHUSI YCTOMYUBOCTH K
aHTHOMOTHUKAM U CIIOCOOBI OOPBOBI C HEM.

JdemMoHcTpanun

[optpertsi: C. C. YerBepukos, 3. Maiip.

Tabnuue! U cxembl: «MyTalMoHHasI U3MEHUUBOCTHY, «[lomymsannonHas cTpykTypa Buga», «Cxema
MposIBJICHUs 3aKoHa Xapau—BaiinOepra», «JIBYoKyIue CHIIBI IBOJIOIUNY, «DKOJOTHYECKAS H3OJSAIUS
MOMYJIALIUN ceBaHCKOM (openmy, «['eorpadudeckas 30NN TUCTBEHHUIBI CHOMPCKOM U JTMCTBEHHUIIBI
naypckoi», «l[lomynsiuoHHBIE BOJHBI YHCICHHOCTH XHUIMHUKOB M JKepTB», «Cxema JeHCTBUS
ecTecTBeHHOro otbopa», «PDopMbel OOpsOBI 3a cymiecTBOBaHHE», «MHAYCTpHAIBHBIA MeETaHU3MY,
«KuBble nckonaembie», «IlOKpOBUTENLCTBEHHAS OKpacka >KHMBOTHBIX», «lIpemympexparomias okpacka
KHUBOTHBIX», «®Du3nonornveckue  ajganraimpm», «[IpucrnocoOlieHHOCTh  OpraHM3MoB W €€
OTHOCHUTENBHOCTEY, «Kputepun Buaa», «Bunsl-nBodHuKN», «CTpyKTYypa BUjaa B mpupoe», «CrocoOsl
BHUJ000pazoBanusy», «leorpaduueckoe BHI000pa3oBaHHE TPEX BHJIOB JIAHJBIIICH», «JKOIOTHYECKOE
BHJI000pa30BaHUE BUJIOB CUHUI, «[loiurmion el pactenuiiy, «KamnycTHo-peeuHbIii rTuopuy.

O6opymoBanue: TepOapuu pacTEHWU, KOJUICKIIMM HACEKOMBIX, dydeja MTHI[ W 3BEpPEH C
MpUMEpaMH Pa3IUYHBIX MPUCITOCOONICHUH, Yyduena NMTHIl ¥ 3Bepell pa3HbIX BHUJIOB, repOaphy pacTeHH
ONMM3KHUX BUAOB, 00Pa30BaBIINXCS PA3TMYHBIMH CITOCOOAMHU.

JlabopaTtopHas padoTa «BrIIBICHHE N3MECHIUBOCTH y 0COOEH OTHOTO BHUIIA».

JlabopatopHass  padora  «lIpucmocobrmeHuss  OpraHW3MOB HW WX  OTHOCHTEIIbHAS
1IEJIECO00Pa3HOCTHY.

JlaGopaTopHas pa6oTa «CpaBHEHHE BUIOB 110 MOP(OIOrHUSCKOMY KPUTEPUIOY.

Tema 3. Makpo3BOJTIOIUSA U €€ pe3yabTaThI

Meroapl M3ydeHUs MakKpoldBOJIONWHU. llameoHTonmorMvyeckne MeTOAbl HU3YYEHHUS HBOJIOIUH.
[lepexomabie popMbI 1 HUITOTEHETHYECKUE PSAIBI OPTaHU3MOB.

Buoreorpaduueckne meronsl nzydeHus 3Bomonun. CpaBaeHue (iopbl U (hayHbl MaTEpHUKOB W
ocTpoBOB. broreorpaduueckre obmacti 3eMin. BUAbI-OHIEMUKH U PETUKTHI.

OMOproorHYeckne W CPaBHUTENFHO-MOP(OIOTHYECKHE METOABl H3YUEHHUS  DBOJIOIUH.
l'enerndeckre MexaHWU3MBI OJBOJNIOIMH OHTOT€HE3a W TIOSBJICHUS OBONIOLNMOHHBIX  HOBIIECTB.
['oMonorndHble W aHANOTWYHBIE OpTaHbl. PymuMeHTapHBIE OpPraHbl W aTaBU3MBL. MOJEKyIsIpHO-
TeHEeTUYeCKHe, OMOXMMHUYECKHE U MaTeMaTHIECKINEe METOBI N3YUEHUs IBONMONNA. | OMOJIOTHYHEIE TEHBI.
CoBpeMeHHBIE METOABI TOCTPOSHUSI (PHIIOTEHETHIECKUX JePEBHEB.

XpOMOCOMHBIE MYTAITUH U SBOIOIUS TEHOMOB.

OOmme 3akoHOMEpHOCTH (TIpaBwiia) 3BoMOUMH. [Ipunyun cmenvl @yukyuii. HeodpaTUMOCTbH
SBONMONIMU. AlanThBHAs paanaius. HepaBHOMEPHOCTH TEMITOB YBOJIOIUH.

JdemoHcTpanun

IToptpersi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, 3. ['ekkerns.

Tabmutp! 1 cxembl: «DUITOTeHETHIECKUAN PSIT IO, «APXEONTEPUKCY, «3BEPO3YyObIe SIEpPh),
«Creronedans», «Puamodute», «CeMeHHbIE TANMOPOTHUKWY, «buoreorpaduueckie 30HBI 3eMIIH»,
«[peiid xoHTHHEHTOBY», «PenmukThl», «HavanbHble cTagnu 3MOPHOHAILHOTO Pa3BUTHS ITO3BOHOYHBIX
JKUBOTHBIX», «| OMOJIOTHYHBIE ¥ aHAJIOTUYHBIE OpraHbD», «PyIMMeHThI», «ATaBU3MBD), «XpPOMOCOMHBIE
Ha0Ophl 4YenoBeKa W IIMMIMaH3e», «[JaBHbIEe HampaBleHHs 3BONOIHN», «OOIe 3aKOHOMEPHOCTH
SBOITOLIANY.

Ob6opynoBaHue: KOJUIEKLUH, repOapuu, MYJSDKH HMCKONAEMBIX OCTATKOB OPTaHM3MOB, MYJISDKU
TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJJIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3sBUTHE KU3HU HA 3eMile

Hayunble runore3sl mpoucxoxaeHus XU3HH Ha 3emiie. AOuoreHes u mancnepmus. JloHaydHble
MPEACTABICHHUS O 3apPOXKICHUH KXU3HU (KpealnoHn3M). [ MImoTe3a MOCTOSIHHOTO CaMOo3apOoXKAECHHs KU3HU
n e€ onposepxenue onsiTamu . Pemu, JI. Cnamnmannmanu, JI. Ilacrepa. IlpouncxoxneHue >ku3HM U
acTpoOnOoIOTHsl.



OcHOBHBIE JTambl HEOPTaHWYecKoW J3Bomouuu. IlmaHerapHas (Treosoruveckasi) HSBOJIOLHAL
Xumuueckasi dBONIONNA. AOHOreHHBIH CHHTE3 OpraHMYeCKHX BellecTB M3 Heopranmdeckux. OmbiT C.
Muiepa u I'. FOpu. OGpa3oBanue nonumepoB u3 MoHoMepoB. KoanepBatHas runoresa A. M. Onapuna,
runores3a nepBu4HOro Oynsona /x. Xonaelina, reHeTuueckas runoresa I'. Mémrepa. Pubozumer (T. Uek)
u runotesza «mupa PHK» V. 'mnbepra. ®opmuposanne MeMOpaH ¥ BOSHUKHOBEHHE MMPOTOKIIETKH.

Uctopus 3emnu u Meroasl e€ usydyenus. Vckoraemble opranndeckue ocTaTku. ['eoxpoHomorus u
e¢ meronsl. OTHOCHTENbHAS W aOCONIOTHAS TEOXPOHOJOTUs. [ €0XpOHOMOTHIecKas MIKalla: S0HBI, JPHI,
MIEPUO/IbI, SMOXH.

HayanpHbie 3Tanbl opraHndeckoi 3Bosonnu. [losBieHre 1 3BOMIONMS MTEPBBIX KIETOK. DBOIIOLHUS
Merabonu3ma. BosHHKHOBeHHE mepBbIX dKocucTeM. CoBpeMeHHbIe MUKPOOHBIE OUOMIEHKH KaK aHaJor
nepBbIx Ha 3emiie coobecTB. CTpoMaTonuThl. [IpoKapHOTHI U 3YKapHOTHI.

[Mpoucxoxnenne dykapuor (cuMOMOreHe3). OBOIIOIMMOHHOE MPOMCXOXKIECHHE BUPYCOB.
[IpoucxoxeHre MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYINI MHOT'OKJIETOYHBIX
OpPTaHHU3MOB.

OCHOBHBIE dTanbl IBONIONMU BhICHIMX pacTeHuid. OcHOBHBIE apoMopdo3sl pacTeHmid. Bbixon
pactennii Ha cymry. [losBiieHue CIOPOBBIX pacTeHHWH M 3aBOe€BaHWE MMM Cymi. CeMeHHbIE pPacTEeHHS.
IIpoucxoxieHre IBETKOBBIX PACTEHUM.

OCHOBHBIE ATAIbl BOIIOINH KXUBOTHOr0 Mupa. OCHOBHBIE apoMOp(O3bl KUBOTHBIX. BeHckas
(dayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX TUITOB. [lepBbie XOp10BbIe )KUBOTHBIC. JKH3HD B
BoJle. OBOJIOLMSI TO3BOHOUYHBIX. [Ipomcxoxnenne amubuit wu pentunmidt. [IpoucxoxneHue
MJICKOMUTAIOMUX W mTul. [lpuanmn kiroueBoro apomopdosa. OcBoeHHe OECIO3BOHOUYHBIMU H
ITO3BOHOYHBIMH JKHBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3eMie IO dpaM W TIEpUOmaM: apxed, MPOTEpO30M, Majaco30i, Me3030i,
KaitHo30M. OOmIasi xapakKTepHCTHKa KIUMaTa M TEOJIOTMYeCKHX IporieccoB. [losiBieHWEe W paciBser
XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUe: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIi coCcTaB aTMOC(]eEpsI.

MaccoBble BEIMHUPaHUS — DKOJIOTHYECKAE KPU3UCHI TPONILIOro. IIpuYrHEI U CIEICTBHS MacCOBBIX
BeIMHUpaHuK. COBpEMEHHBIM OKOJOTMYECCKHA KpHU3HC, €ro ocobOeHHocTH. I[IpoOiiemMa coxpaHeHHS
O6uopaszHooOpasus Ha 3emIre.

CoBpeMeHHasi cucTeMa OpraHudeckoro wmwupa. IlpuHOMIBL KnaccU(pUKaUMKM OpraHU3MOB.
OCHOBHBIE CHCTEMATUIECKUE IPYIIIBI OPIraHU3MOB.

JdemoHcTpanuu

IToptpersr: @. Pemm, JI. Cnamranmanwm, JI. Ilacrep, M. U. Meunmko, A. W. Omapun, k.
Xongeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpr u cxempl: «Cxema ombita @. Pemuy, «Cxema ombira JI. Ilactepa mo u3ydeHmro
caMOo3apOoXACHUS XU3HW», «Cxema onbita C. Musiepa, I'. FOpu», «3Tanbsl HeOpraHU4eCcKON 3BOIIOLUN,
«["eoxpoHONOrHUeckas mkana», «HadampHble 3Tambl OPraHUYEeCKON IBOMIONUNY, «CxeMa o0pa3oBaHUs
JyKapuoT MyTéM cuMOmoreHesay», «Cucrema XUBOW Hpupoap», «CTpoeHHe BUpyca», «ApoMopdo3bl
pactenunit»y, «PuaHOPUTH, «OMHOKIETOYHBIE BOJOPOCII», «MHOTOKIETOYHBIE BOXOPOCITNY, «MXn»,
«[TarmopotHHKmM», «l'ooceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHMiD», «Cxema pa3BHTHSA
XKUBOTHOTO MHUpPa», «ApoMop¢o3bl KHUBOTHBIX», «lIpoctelimme», «KumeunomnomnoctHeie», «llmockue
yepBu»,  «Unenucronorue»,  «PwiOb»,  «3emHOBOmHBIE»,  «llpecmbikatommecs»,  «lITumsy,
«Mnekonurarmuey, «Pa3Butue )kxU3HU B apXxeckoil apey», «Pa3BUTUE )XKU3HU B MPOTEPO30ICKOI 3pey,
«Pa3BuTHE XU3HU B MaJCO30HCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3BuTHe KU3HU B
KafHO30MCKOH 3pe», «CoBpeMeHHas CUCTEMA OPTaHNYECKOTO MUPay.

Ob6opynoBanue: repOapuy pacTeHWH pa3idYHBIX OTIENOB, KOJJIEKIMH HACEKOMBIX, BIIa)KHBIE
mpenapaTsl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUJIEKIIMM WIJIOKO)KHX, CKEJIETHl IO3BOHOYHBIX
KUBOTHBIX, 4yyela NTHUI U 3Bepel, KOJUIEKIMH OKaMEHEJOCTEH, IMOJE3HBIX HCKOMAeMbIX, MYJISKH
OpPTaHUYECKUX OCTAaTKOB OPraHU3MOB.

Bupryansnas nadoparopHas padora «MogenupoBaHue onbslToB Musnepa—tOpu no nzydenuto
aOMOTeHHOTI'0 CHHTE3a OPraHNYeCKUX COSANHEHN B TIEPBUYHON aTMocdepey.



JlaGopaTopHasi padoTa «/I3ydeHue u onMcanyue NCKOMAEMBIX OCTATKOB APEBHUX OPTaHU3MOBY.
[pakTuyeckas padora «3yueHne ocoOeHHOCTEl CTPOEHUS PACTEHUH pa3HBIX OTACIOB.
[pakTuyeckas padora «/3ydueHne ocoOeHHOCTEl CTPOSHUS TO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4ejJI0BeKa — AaHTPONOreHe3

Paznensl u 3aaun aHTpononorud. MeToabl aHTPOIIOIOTHHL.

CraHOBJIGHHE TMPEACTABICHUH O TIPOMCXOKACHUM 4YeloBeKa. PeluruosHble  BO33PEHUSI.
CoBpeMeHHbIe HayIHbIE TEOPHUU.

CxozicTBO 4YenoBeKa C JKMBOTHBIMH. CHCTEMAaTH4ecKoe MOJOKEeHHe uenoBeka. CBHIETENBCTBA
CXOJICTBA YeNlOBEKa C YKMBOTHBIMH: CPaBHUTEIBHO-MOpPdoOIornueckue, aMOpronornieckue, Hu3noaoro-
6I/IOXI/IMI/I‘IGCKI/I€, IIOBEACHYCCKUE. OTanuns 4eaoBeKa OT JKUBOTHBIX. HpﬂMOXO)KI[eHI/IC N KOMIIJICKC
CBA3aHHBIX C HUM IIPHU3HAKOB. Pa3BuTie ronoBHOro Mo3ra u BTOpOfI CUTHAJIbHOW CHUCTEMBI.

Hewkymme cuibl (BakTopbl) aHTpOIOreHe3a: OWoyiorHueckue, coluanbHble. CooTHOIIeHUE
OMOJIOTMYECKUX U COIUANIBHBIX ()aKTOPOB B aHTPOIIOI€HE3E.

OcHOBHBIE CTaaUKM aHTpororeHe3a. PaHHMe UenoBexooOpa3Hble 00€3bsHBI (IIPOKOHCYNBI) U
paHHUE TIOHTUBI — O0IIKE TPEAKH YeT0BeK00Opa3HbIX 00€3bsH U JIIOACH. ABCTPAIONUTEKH — JIBYHOTHE
npenku roaed. YermoBek yMenblid, IEpBbIE U3TOTOBIEHUS OpyAMM Tpyaa. UeloBeK HpSMOXOIAIIUN U
MEepBhIA  BBIXOA JroJied 3a mpenensl Adpuku. YenmoBek reljenbOeprckuii — oOmMHA  Tpenok
HEaH/IepTaJbCKOTO YEeNIOBEKAa M YeJOoBeKa pa3yMHOro. YenoBeK HEaHAEPTAIbCKUHA Kak BUI JIIOJEH
XOJIOMHOTO KimMata. YeloBeK pa3yMHBII COBPEMEHHOTO THIIA, JICHUCOBCKUI 4YeJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenaMu Adpuku. [laneoreHeTnka v najxeoreH OMUKa.

OBONIONMSI COBPEMEHHOTO 4eNOBeKa. EcTecTBEHHBIH 0TOOp B TNONYJSIHSIX — YeEIOBEKa.
MyTalMoHHbIH nporecc U nmonuMopdusm. [lonyssiuoHHbIe BOIHBI, Apeid reHoB, Murpamus u «3Gdext
OCHOBATENIs» B IOMYJISILIUAX COBPEMEHHOTO YEIOBEKA.

Uenosedeckue pacel. [lonarue o pace. bonpimme packl: eBporieonaHas (eBpasuiickas), aBcTpaio-
HerponaHas (IKBAaTOpHANbHASI), MOHTOJIONIHAS (A3MaTCKO-aMepHKaHCKas). Bpems u ImyTu pacceneHus
yeloBeKa II0 IulaHere. EIMHCTBO uenoBedeckux pac. HayuHas HecOCTOSITENBHOCTh pacu3Ma.
[IpucnocobIeHHOCTh YEI0BEKa K Pa3HBIM YCIIOBHAM OKpYKarolled cpeabl. BiusHue reorpaduueckoit
cpenbl u apeda reHoB Ha MOPQOJIOTHIO U (PU3MOJIOTHIO YeIOBEKA.

MexIHCIUIUIMHAPHBIE METOABI B (PU3NUECKO (OMOIOTHYECKOi) aHTPOIOIOTHH. DBOIIOIHOHHAS
AQHTPOIOJIOTUS M TAJCOAHTPOIOJIOTUS YEJIOBEUECKUX MNONMYyIIIMHA. buocounnanbHble wHcclienoBaHUS
HpUPOABI yenoBeka. MccnenoBanue KOIBOITIOIMH OMOIOIHYECKOr0 ¥ COLUAIBHOTO B YETIOBEKE.

JdemoHcTpanuu

Ioptpersi: Y. Hapsun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmutp! n cxembl: «MeTombl aHTPOTIONOTHNY, «I 0IOBHOM MO3T YenoBeka», «HemoBekooOpa3HbIe
00e3bsiHb, «CKeNeT 4enoBeKa M CKENeT LIMMIaH3e», «PyquMeHTbl U aTaBU3MbD), «JBHXKyIIUE CHIIBI
AHTPOIIOT€HE3a», « IBOIIOLIUOHHOE JPEBO YETIOBEKa», «ABCTPAJIONUTEK», «HenoBeK ymenbli», «HenoBek
npsMoxoasamuiny, «Jenucopckuil uenosex» «Heannepranbup», «KpomansoHLb, «IIpeaku yemoBekay,
«JTansl 3BOMIOLUH YeTIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MyJSDKM OKaMEHEIOCTeH, NPEAMETOB MAaTepUalbHOW KyJIbTYPbl IPEIKOB
yenoBeka, penpoaykuuu (dororpaduu) KapThuH ¢ MHDOIOTHYECKUMHU W OWOIEHCKUMU CIOXKETaMU
MPOMCXOKICHUS YelioBeka, (ororpadmy HaXOJOK HMCKOMNAEMBIX OCTATKOB YEJIOBEKAa, CKEJIET UellOBEKa,
MOJIeIb Yepera 4YelioBeKa W yeperna IIUMITaH3€, MOJENb KHCTH YelIOBEKa W KUCTH IIMMIIAH3€, MOAEIH
TOpCa IPEIKOB YEIOBEKa.

JlaGopaTopHasi padora «/3yueHre OCOOSHHOCTEH CTPOCHHUsS CKelleTa YelOBeKa, CBS3aHHBIX C
MPSIMOXOXKJICHHEM.

[MpakTnuyeckas padora «/3yueHue 3KOJTOTHUECKUX aNANTALMNA YEIOBEKa.

Tema 6. JDxojsornss — Hayka 0 B3aHMOOTHOLICHUSIX OPraHN3MOB W HAJOPraHM3MeHHBIX
CHUCTEM C OKpYyKamouiei cpeaoi



3apoxaeHue u pa3BUTHE dKoioruu B Tpynax A. I'ymbonpara, K. @. Pynee, H. A. CeBepuosa, 3.
lexkens, A. Tencnmu, B. H. CykauéBa. Pasmenst u 3amaum sxonoruu. CBsi3b SKOJOTMH C APYTUMHU
HayKaMH.

Meronst skomoruu. [loneBble HaOmoOAeHUS. OKCIEPUMEHTHl B HSKOJOTMU: MPUPOAHBIE U
nabopatopHble. MopenupoBaHHE B OKOJOTHMH. MOHHUTOPHUHT OKPYXKAlOIIeH Cpenbl: JIOKAJIbHBIH,
PETHOHATILHBIN U T100aJIbHBIN.

3HaueHue 3KOJIOTMYECKUX 3HAHUM JUIs YeJoBeKa. OJKOJIOIMYecKOe MHPOBO33pEHHE KaK OCHOBA
CBsI3eM 4enoBeuecTBa € HOpupogor. DOopMHUPOBaHHUE 3SKOJOTMYECKOM KyJIbTYpbl WU 3KOJIOTHYECKOU
IPaMOTHOCTH HaceleHUsI.

JdemMoHcTpanun

Hoptpersi: A. I'ymbonsar, K. ®. Pynwe, H. A. CeBepuios, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuuer u cxembl: «Paszgensl akomoruwy, «Meronpl 3Komoruuy, «CxemMa MOHHMTOPHHTA
OKpY’Karollen Cpeb».

JlabopaTtopHas padoTa «/3yueHre MEeTOI0B SKOJIOTHIECKIX UCCIICTOBAHUIN.

Tema 7. Opranusmsl U cpea 00U TAHUSA

Okonornyeckue (HakTOpbl M 3aKOHOMEPHOCTH HX jaehcTBusA. Kitaccupukaius 3KOJOTHUECKUX
(dakTopoB: aOWOTHYECKHE, OWOTHYECKHE, aHTpomoreHHsie. OOIMEe 3aKOHOMEPHOCTH JCHCTBHUS
skonormueckux (akropoB. IIpasuno muaumyma (K. [Inpenrens, FO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue Qaktopel. CBeT Kak JKoJorHuecknii Qaxtop. JleficTBUE pa3HBIX YYacTKOB
COJTHEYHOT'O CIICKTpa Ha OPraHMU3MBI. DKOJIOTUYECKHE TpynIibl paCTeHI/Iﬁ M ) KUBOTHBHIX I1O OTHOIIICHUIO K
cery. CursasibHas pojib cBeTa. DoTonepuoIus3M.

Temmeparypa kak dKojoruueckuii Qakrtop. JleficTBue TemmepaTypbl Ha  OpPTraHH3MBI.
IolikunorepMHble U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHOCTh Kak skoyoruueckuil ¢axrop. IIpucrocoOieHHsT pacTeHU K MOIACPKaHUIO BOIHOTO
Oananca. Kiaccudukarus pacrenuii no oTHomeHuo kK Boae. [IpucnocoOneHns )KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PE&XKHMA.

Cpenpl  oOuTaHMs OpraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, [IOYBEHHAs, IIyOMHHAs
MIOAIIOYBEHHAs!, BHYTpHOpPraHu3MeHHas. Pu3nko-XxuMudIeckue 0COOCHHOCTH cpell OOUTaHUS OPraHU3MOB.
[Ipucnocobnenns opraHU3MOB K )KU3HU B Pa3HbIX cpefax.

buonornueckue purmel. Bremnue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PHUTMBI.
[IprcnocobneHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBUH KU3HHU.

’Kuznennsie popmbr oprarm3mos. [lorsTre o xu3HeHHOU dopme. JKu3HeHHBIE (OPMBI paCTEHHIH:
JepeBbsl, KyCTapHUKH, KYCTAapHUYKH, MHOTOJIETHHUE TpaBbl, OXHOJETHHE TpaBbl. JKu3HEHHBIE (OPMEI
YKUBOTHBIX: TUJPOOHNOHTHI, T€OOHOHTHI, a3p0OHOHTEL. OCOOEHHOCTH CTPOSHHSI U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buasl OHOTHYECKHWX B3aWMOJCHCTBHUN: KOHKYPEHITHS, XHUIHAYECTBO,
cumOno3 u ero Qopmel. Ilapazutsm, Koomepauus, MyTyaJn3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO,
HaxyieOHn4YecTBO). Herpoduueckne B3aumomeiicTBus (Tomudeckue, ¢opudeckue, Qadpudeckue).
3HayeHne OMOTHYECKUX B3aUMOJECHCTBHM Ul CYLIECTBOBAHUS OPIraHU3MOB B cpefie ooutanus. [Ipunmun
KOHKYPEHTHOT'O HCKIIIOYEHHUS.

JdemoHcTpanun

TaOmuupl 1 cxeMbl: «OKoaorudeckue Hakropb», «CBETOBOM CHEKTP», «DKOIOTHYECKUE TPYIIIBI
XKHUBOTHBIX 110 OTHOIIEHHIO K CBETY», «TeIIOKpOBHBIE KMBOTHBIE», «XOJIOAHOKPOBHBIE >KUBOTHBIEY,
«DPHU3NOJIOTHUECKUE aJaNTalud >KUBOTHBIX», «Cpensl OOWTaHMS OpPraHu3MoOBy», «bHonornueckue
puT™Mbl», <«OKusHeHHble QopMbl pacteHui», <« Ku3HeHHbIE (OPMBI JKMBOTHBIX», «DKOCHCTEMA
LIMPOKOJIMCTBEHHOI0 Jieca», «DKOCHCTeMa XBOMHOTO Jeca», «llemu mnuTaHus», «XUIIHAYECTBOY,
«[Tapazutuzm», «Konkyperuus», «Cumomnos», «KomMeHcammuzmy».

Ob6opynoBanue: repdapuu pacTeHUH U KUBOTHBIX, NPHUCIIOCOONEHHBIX K BIMSHUIO Pa3lIWYHBIX
9KOJIOTHYECKUX (aKTOpOB, repOapuu CBETOIIOOMBBHIX, TEHEMIOOMBBIX M TEHEBBIHOCIHMBBIX PACTECHHI,
CBETOJIIOOMBEIE, TEHENMOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHHs, repbapuu W KOJUICKLUH



TeIJTIONIOOUBBIX, 3MMOCTOMKHX, MOpPO30YCTOMYMBBIX pacTeHWi, uydeida NOTHL M 3Bepeil, repOapuu
pacTeHuid, OTHOCSIIMXCS K TUrpoduTam, kcepoputam, Me3opuTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYIIIL,
KOJUICKIIMU >KUBOTHBIX, OOMTAIOUIMX B Pa3HBIX Cpelax, repOapuu M KOJUIEKLIUU PACTEHHH U >KUBOTHBIX,
obnajalommx YepTaMu MPHUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBHM KH3HHU, repOapuu u
KOJIJICKIIN paCTeHI/Iﬁ 1 )KUBOTHBIX PAa3JIMYHBIX )KNU3HCHHBIX (bOpM, KOJIJICKIIMH KUBOTHBIX, YUaCTBYIOIIIUX
B Pa3JIMYHBbIX 6I/IOTI/I‘ICCKI/IX B3aI/IMOILCI\/'ICTBI/ISIX.

JlaGopaTopHasi pa6oTa «BbIsSBICHUE IPUCITIOCOOICHHUI OPraHU3MOB K BIIUSHHUIO CBETaY.

JlaGopaTopHas pa6oTa «BbIsBIIcHUE IPUCTIOCOOTICHHUI OPraHU3MOB K BIUSHHUIO TEMIICPATYPhI».

JlaGopaTopHasi paboTa « AHATOMUYECKUE OCOOCHHOCTH PAaCTCHUI U3 pa3HBIX MECT OOMTAHUS.

Tema 8. JxoJiorust BUIOB U MONMYJIS UM

DKONOrMYECKHE XapaKTePUCTUKH momyisiun. [lomynsanus kak Ouomorumveckas cucrema. Poinb
HEOJTHOPOJTHOCTH Cpefbl, (U3MUECKUX OapbepoB U OCOOECHHOCTEH OWOJIOTHU BUIOB B (hPOPMHPOBAHHU
MIPOCTPAHCTBEHHOW CTPYKTYpHl momyisinuii. OCHOBHBIE TIOKA3aTeNW TOMYJSIHUHA: YHUCICHHOCTH,
IJIOTHOCTh, BO3pAcTHasi M TOJIOBAasl CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MuUrpanusi.

DKoJoruYecKas CTpyKTypa momyisiuu. OleHKa 9UCICHHOCTH MOMYIISIid. JInHaMuKa Oy IsIinn
U €€ peryisius. buotTndeckuil noreHuuan nonyssiguy. MozaenvpoBanue IMHAMUKY nonyiasuuu. Kpuseie
pocTta YUCICHHOCTHU MOITYJIAIUUA. KpI/IBBIe BBIDKUBAHUS. Perynﬂum[ YHUCIICHHOCTHU HOHyHHHHﬁ: POJIb
q)aKTOpOB, 3aBUCAIINX W HE 3aBUCAIINX OT IIJIOTHOCTH. DKOJIOTHYECKHE CTpaT€run BHU0B (r' n K-
CTpaTETHN).

[TousTre 00 SKONMOrMYECKON HUIlle BUAa. MecTooOuTaHue. MHOrOMepHasi MOJIENb SKOJI OTHYECKON
nui J[x. M. Xatuuncona. Pazmepsl sxonorndyeckoid Huiu. [loTeHnnanbHas v peaaTu30BaHHas HUIIIM.

Bux kak cructema momyIsiui. Apeaisl BUIOB. BUIBI 1 MX )KU3HEHHBIE CTPATETHH. DKOJIOTHIECKUEC
SKBHBAJICHTEHI.

3aKOHOMEPHOCTH TIOBENEHUS W MHUTpAIil JKUBOTHBIX. bHONOrMuYeckre WHBa3HH UYy>KEPOMHBIX
BH/IOB.

JdemoHcTpanuu

IToptper: . Y. XaTunHCOH.

Tabmumpr ©  cxembl: «ODKOJIOTHYECKHE XapaKTEepUCTHKH momyisinuny, «lIpoctpancTBeHHas
CTPYKTYpa TOMyIanuny», «Bo3pacTHple mupaMuIsl TOMyISAIum», «CKOPOCTh 3acelneHrns MOBEPXHOCTH
3emMi pa3TUIHBIMHA OpraHU3MaMuy, «Moxens skonorundeckoit Humm Jx. 1. XatauHcoHay.

Ob6opynoBanue: repbapuy pacTEeHHH, KOJJIEKITHH JKUBOTHBIX.

JlaGopaTopuas pa6ota «[IpucrmocobneHus ceMsH pacTeHHH K pacCEeICHHUIOY.

Tema 9. Jkosorus cooduecTs. IKOJOruH4ecKue CHCTeMbl.

CoobmecTBa oprann3MoB. buoiieHo3 u ero crpykrypa. CBsI3u MEeXIy OpraHU3MaMH B OMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrtema (A. Jx. Tercnu). OyHKIIMOHATBHBIE OJIOKH OpPraHU3MOB B
9KOCHCTEME: TPOAYIIEHTHI, KOHCYMEHTHI, penymeHThl. Tpoduueckue ypoBHU. Tpodrdeckue meny u ceTH.
Abuorndeckre 6110ku dKocucTeM. [109BBI 1 HITHI B 9KOcHCcTEMaX. KpyroBopoT BEIIEeCTB U IMTOTOK YHEPTHH
B DKOCHCTEME.

OcHOBHBIE TIOKa3aTeNN SKOCUCTEMBI. bromacca U MpOAyKIns. DKOIOTHYECKHE TUPAMUIbI YHCEl,
OMoMacchl ¥ SHEPTHH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpouixu. @nyxkmyayuu. HampaBneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKiecCuu. [lepBUyHbIE M BTOPUYHBIE CYKIIECCHH M WX TTPHYMHBL
AHTpOIIOTeHHbIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe cooOmectBo. buopasnooOpasue U nmonHoTa
KpPYT'OBOPOTA BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[Ipuponuele 3KocUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvbl MoOpeu U OKEaHOs.
Dxocucmemvl MyHOp, 1€Co8, chenei, NyCHmbvlHb.

AHTpOIMOTreHHbIE 3KOCUCTEMBI. ATpodKocucTeMa. ArporeHo3. Paznuuus Mexy aHTpOIOreHHbIMH
U IPUPOTHBIMHU SKOCUCTEMAMH.



VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opoackas ¢mopa u dayna.
CuHaHTponH3anusi TopoAackol ¢ayHel. buonmormyeckoe M XO03sIICTBEHHOE 3HAUCHHUE arpo3KOCHCTEM H
ypOOdKOCHCTEM.

3aKoHOMEpHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUI OpPraHM3MOB B dKOCHCTeMax. Poib
Kackaonoz2o spgexma u 6uU006-30uduramopos (Kiouegvlx 6udo8) 6 (DYHKYUOHUPOBAHUU IKOCUCTNEM.
IlepeHoc »HepruM MW BEHIECTB MEXKAY CMEKHBIMH DKOCUCTEMAaMHU. YCTOMYMBOCTH OPraHU3MOB,
MOIMYJISIMKA ¥ SKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPOIOTCHHBIX BO3/ICHCTBU.

Mexanuzmuvl 6030eticmeust 3a2pa3HeHUll PA3HbIX THUNOE HA CYOOPSAHUSMEHHOM, OPeAHUIMEHHOM,
NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOJIOSUUECKO20 HOPMUPOBAHUSL AHMPONOSEHHO20
6030eticmeusi. MeToIOIOTHsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCHCTEM.

JdemMoHcTpanun

[optper: A. JIx. Tencnu.

Tabmuuper u  cxembl: «CTpykTypa OWOIEHO03a», «JKOCHCTEMa IUPOKOIHCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jieca», «DyHKIIMOHABHBIE TPYIITBI OPTaHU3MOB B dKocucteMe», «Kpyrosopor
BEIIECTB B dKocHucTeMe», «llemu muTanms (macrOWIHAs, JeTpUTHAs)», «IKOJOrHMyecKas MMHpamuia
qmcen, « IKoJIorndeckas nupaMmuaa onomaccs, « JKoJorndeckas mupamMuaa sHeprum», «O0pa3oBaHue
6omnota», «llepBuuHas cykueccus», «BoccraHoBnenme jeca mocie moxapa», «IKOCHCTEMa O03€pay,
«ArporieH03», «KpyroBopoT BeIecTB U MOTOK SHEPTUH B arporeHo3e», «I[IpuMepsl ypOo3KocHCcTEMY.

O6opynoBanue: repbapuu pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydesia IITHI] U 3Bepei, repbapun
KYJBTYPHBIX M JJUKOPACTYIIUX PACTECHUH, aKBAPHYM KaK MOJIENTb SKOCHCTEMBI.

IpakTuyeckas padora «/3ydeHue u onrcanue ypOo0oIKOCUCTEMBI.

JlabopaTtopHas padora «/3ydeHne pazHooOpa3rs MEIKUX IOYBEHHBIX YWICHHCTOHOTHX B Pa3HBIX
JKOCHCTEMAX).

IKekypeusi «OKCKypcHws B THIOUYHBIA OworeoreHo3 (B ayOpaBy, Oepe3HSK, CIbHUK, Ha
CYXOIOJBHBINA MITH TIOWMEHHBIH JIYT, 03€p0, O0IOTO)».

IKCKYpcus «IKCKYPCHsI B arpOIKOCHCTEMY (Ha ITOJIC UM B TEIUTMYHOE XO3SHCTBO)».

Tema 10. buocdepa — riiodanbHast IKocHCTEMA

buocdepa — obmiernmanerapHas o0omoyka 3emild, T/I€ CYIIECTBYET WIIM CYIIECTBOBANlA JKH3Hb.
PaszBuTne npencraBnennii o 6uocdepe B Tpymax J. 3iocca. Yuenne B. U. Bepuaackoro o 6mocdepe.
Ob6mnactu 6uocheps! u e€ coctan. JKuBoe BemecTBo 6nocdepsl 1 ero QyHKIIHH.

3akoHOMepHOCTH cymiecTBOBaHMS Omocdeprl. OcobeHHoctn Omochepsl Kak ToOambHON
sKocucTeMbl. [lmHammdeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB M OHOT€OXUMUYECKHE
IUKITH (yriepoaa, a3ota). PUTMUYIHOCTH siBIIeHU B brocdepe.

3onanpHOCTh OMochepsl. [lonsTie o Omome. OCHOBHBIE OMOMBI CYIIU: TYHApa, XBOWHBIE Jieca,
CMeIIaHHBIC W MUPOKOIUCTBEHHBIC JIECa, CTEIH, CaBaHHBI, ITyCTHIHHU, TPOITUIECKUE JIeca, BEICOKOTOPbSI.
Kimmmart, pacTUTensHBINA U 5KHBOTHBIH MUP OMOMOB CYIIIH.

Ctpykrypa W (YHKIUS >KMBBIX CHCTEM, OIlEHKAa HX PECYpPCHOTO TOTEHIMaia U OMochepHBIX
(hyHKIHA.

JdemoHcTpanun

[Toptpersr: B. U. Bepnanckwuii, 9. 3rocc.

Tabmuipr 1 cxemsl: «I["eocdepsr 3emimn», «kKpyropopot azora B npupoae», «Kpyrosopor yriepona
B pupoe», «KpyroBopot kuciopona B npupoze», «Kpyropopot Bojpl B mpupoae», «OCHOBHbIE OMOMBI
cymmy», «Knumatnueckue mosca  3emnu», «TyHapa»,  «Taiiray, «CMellaHHBII  Jecy,
«IupokonucTBeHHBIH Jecy, «Ctenby, «CaBanHay, «IlycTeinsy, « Tponudeckuii necy.

O6opynoBanue: repbapuy pacTeHH pa3HbIX OMOMOB, KOJJIEKIIUY )KUBOTHBIX.

Tema 11. YesntoBek U OKpyskawuias cpeaa

OKOJIOrMYecKre KpU3MChl MU MX NpUYMHBL Bo3zgeiicTBue uenoBeka Ha Ouocdepy. 3arpsizHeHue
BO3AyIIHON cpeapl. OxpaHa Bo3ayxa. 3arpsisHeHHE BOAHOW cpenbl. OXpaHa BOIHBIX PECYPCOB.
Pazpymienne mouBbl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue kimMara.



AHTpONOreHHOE BO3JICUCTBHE HA PACTUTENBHBIA U KUBOTHBIM Mup. OXpaHa pacTHTENBHOTO U
XKHUBOTHOrO Mupa. OCHOBHBIE MPHHUMIBI OXpaHbl mpHpoasl. Kpacublie kHUrH. Ocobo oxpaHsieMble
npupoansie Tepputopun (OOIIT). Borannveckue caipl ¥ 300JI0THYECKHE TAPKU.

OcHOBHBIE TMPHHLUUIBI YCTOHYHMBOTO PAa3BUTHs 4YeJIOBEUECTBA M MNpHUPOAbL. PamumoHansHOE
MPUPOAOIIONB30BAHNE M COXpaHEHUE OHONOrHUecKoro pazHoobpaszus 3emun. OOImue 3aKOHOMEPHOCTH
TII00ANBHBIX  OKOMOTHYECKUX Kpu3HCoB. (OCOOEHHOCTH COBPEMEHHOTO KpH3KHCAa W €ro BEpOSTHHIC
MOCIEACTBUSI.

Pa3BuTue METONOB MOHHUTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX NpoueccoB. Cucmemmubvie
uccnedosanus nepexoda K pecypcocbepezaioujell 4 KOHKYPeHmocnocoonou suepeemuxe. buonoeuueckoe
pasrnoobpazue u buopecypcuvl. Hayuonanonvle ungpopmayuontsvie cucmemsl, obecneyusaiomjue 0OCmyn K
uHpopmayuy no COCMOAHUIO OMOETbHBIX U008 U IKocucmem. OCHOBbl IKOpeabUIUMAayUY SKocucmem u
€cnocoH08 6opvowvl ¢ buonospedcoenuamu. Pekoncmpyxkyus MOPCKUX U HAZEMHBIX IKOCUCTHEM.

JdemMoHcTpanun

Tabnuiel 1 cxeMbl: «3arps3HeHue aTMocepb», «3arps3HeHue ruapochepb», «3arps3HeHHe
nouBe», «llapHukoBbiii 3ddexT», «Ocobo oxpaHseMble MPHUPOAHBIE TEppUTOpUN», «Mojaenn
YIIPaBISIEMOTO MUPA».

OoGopynoBanue: ¢ororpaduu OXpaHIEMbIX pacTeHHUH H SKUBOTHBIX KpacHoit kuHurm Poccuiickoit
®enepanun, KpacHoil KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOTUN HA
YPOBHE CPEJHEI'O OBILIIET'O OBPA30OBAHMUA

JJMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranapiuBaeT TpeOOBaHUsS K pe3yJbTaTaM OCBOCHHUS OOYUYAIOUIMMHUCS MPOrpaMM
cpenHero obmiero o0pa3oBaHus: IMYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.

B crpykType JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NPOrpamMMbl IO OHOJOTMH BBIJICICHBI
CIIEIYIOIINE COCTABIISIOIINE: OCO3HAHUE OOYYAIOMIMMUCS POCCHICKOM Tpa’kAaHCKOW HMICHTHYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSTEIBHOCTH W CAaMOOIPENENEeHUI0, Haluyue MOMmusayuu K
00y4eHUI0 OHOJIOTUH, YeleHanpasiieHHoe pa3eumue BHYTPEHHHX YOEKICHWH IMYHOCTH HA OCHOBE
KITIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJHUIUN pa3BUTHS OMOIOTHYECKOrO 3HAHUS, 20MOBHOCHb U
cnocobnocmy  00yYaroOIUXCsl PYKOBOACTBOBATHCS B CBOCH JIESITENBHOCTH IIEHHOCTHO-CMBICIOBBIMH
YCTAaHOBKAMH, TMPHCYIIMMH CHCTEME OWOJIOTHYECKOro OOpa3oBaHUs, HAluyue HpPa6OCOIHAHUS
9KOJIOTHYECKOH KYJIBTYPBI, CHOCOOHOCIU CMASUMb 1IN U CTPOUTD KU3HEHHBIE IIJIaHBL.

JInuHOCTHBIE PE3YIbTaThl OCBOCHHA IIPOrpaMMEI 110 6I/IOJIOI‘I/II/I JOCTUT'AalOTCA B €AUHCTBE yqe6H01‘/'1
u BOCHUTATEIbHON ACATCIBHOCTHU B COOTBETCTBHU C TpaauIIOHHBIMU pOCCHﬁCKHMH
COLIMUOKYJIBbTYPHBIMU, HCTOPUUCCKMMHU U JYXOBHO-HPABCTBEHHBIMH HEHHOCTAMU, IIPUHATBIMU B O6HI€CTBG
npaBujiaMM W HOpMaMM IIOBCACHHUA U CHOCO6CTBy}OT mnmpoueccaM CaMOIIO3HaHHWsA, CaAMOBOCIIMTaHUSA U
caMOpa3BUTHUA, Pa3BUTHA BHy’I‘peHHeﬁ MMO3NIWKN JIMYHOCTH, MaTpUOTH3MAa U YBaXCHHA K 3aKOHY H
MIPaBOTIOPSIAKY, YEITOBEKY TPy U CTAPIIEMY TTOKOJICHUIO, B3AUMHOTO YBKEHUS, OEPEKHOTO OTHOIICHHS
K KyJbTYpHOMY HACIEIHWI0 U TpaJulldusiM MHOTOHallMOHAJIbHOTO Haponaa Poccuiickoit denepaiuu,
IIPUPOZE U OKpY>KaloIlell cpene.

JInyHOCTHBIE pe3yabTaThl OCBOEHUS YyueOHOro mnpeamera «buonorus» HDOKHBI OTpaxarb
TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOLIUXCsI PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTpEHHEHN MO3UIMEN
JUYHOCTH,  CHUCTEMOM  ILIEHHOCTHBIX  OpHMEHTAalMi, TO3UTHUBHBIX  BHYTPEHHUX  yOexaeHuil,
COOTBETCTBYIOIMX TPAAULHOHHBIM LIEHHOCTSM POCCHUHCKOIO OOIIECTBA, PACIIMPEHHUE MKU3HEHHOIO
OIBITA M OIBITA JEATEIBHOCTH B IIPOLIECCE PEAlM3allM¥ OCHOBHBIX HAIpPaBIECHUH BOCHUTATEIbHOM
NeATEeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMA:

c(OPMUPOBAHHOCTh T'PAXAAHCKOH IMO3MLUU OOy4aroIIerocsi Kak akTHBHOTO M OTBETCTBEHHOIO
YJIEHa POCCUICKOro O0LIEeCTBa;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00513aHHOCTEH, yBa)kKeHHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM MAEATENBHOCTH IIPH CO3JAaHMM Y4YEOHBIX IIPOEKTOB,
peleHnn y4eOHbIX U M03HABATEIbHBIX 3aa4, BHITOJTHEHUH OMOJIOrHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEAETATh COOCTBEHHYIO MO3UIMIO [0 OTHOLICHUIO K SIBJICHUSM COBPEMEHHOU
’KH3HHU U OOBSICHSITH €€;

YMEHHUE YUYUTHIBATh B CBOHUX ICHCTBHSX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aMMOIEHCTBUS
JO/IeH C pasHbIMH yOSKACHUSIMH, KyJIbTYPHBIMU LIEHHOCTSIMH M COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IPOLIECCE COBMECTHOTO BBIIIOIHEHHS YUEOHBIX, TO3HABATEIbHBIX
U HCCIIENOBATENbCKUX 3a7a4, YBAXXUTEIBHOIO OTHOILEHHS K MHEHHIO OMNIIOHEHTOB NpH OOCYXKIEHHH
CIIOPHBIX BOIPOCOB OMOJIOTHYECKOr0 COAEPIKAHUS;

TFOTOBHOCTb K TYMaHUTAPHON M BOJIOHTEPCKON AESTENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

c(OPMUPOBAHHOCTH POCCUICKON IPa’kAaHCKON UACHTUYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH Nepea PoauHoM, TopJocTH 3a CBOM Kpail, cBoro PoauHy, CBOM SI3BIK U
KyJIBTYpY, IPOLIIOE U HACTOALIEe MHOTOHALlMOHAIbHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIECHHE K NPUPOJHOMY HACIECAMI0O W TMaMATHUKAM IPHPOIbBI, JOCTHUXKEHUSM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;



CHOCOOHOCTh OIGHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W Pa3BUTHC OHOJIOTHH,
MMOHMMAHUWsI 3HAYCHUsI OMOJIOTMU B TMO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU YCIIOBEKAa M COBPEMEHHOI'O
oO1ecTna;

ujeliHas yOSKIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3anure OTe4ecTBa, OTBETCTBEHHOCTD 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHME TyXOBHBIX LIEHHOCTEW pOCCUHCKOT0 HapOAa;

c(hOPMHUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITHYCCKOTO TIOBEICHNUS,

CIOCOOHOCTh OIGHMBATh CHTYallUl0 M MPUHHUMATh OCO3HAHHEBIC PEUICHUS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbI U LIECHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOI'O OYIYIIIEro;

OTBETCTBEHHOE OTHOIIIEHHME K CBOMM POIUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSTHUSA LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUHU C TpaJMIIUsIMU HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

OCTETUYCCKOC OTHOUICHUE K MHDPY, BKJIOYad OSCTCTUKY 6I)ITa, Hay4YHOI'O W TEXHHUYCCKOI'o
TBOpPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;

TOHUMaHUE SYMOIMOHAJILHOTO BO3/IEUCTBHUS )KUBOU IPUPOABI U €€ 1IEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHUIO B PA3HBIX BHOaX HMCKYCCTBA, CTPEMIICHUEC NPOSABIIATH KadC€CTBa
TBOPYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHs, (GOPMHPOBAHUS KYJLTYPbl 30POBbS W IMOIHOHAIBLHOIO
0aronoryums:

MMOHUMAaHWe W peanu3amnus 370poBoro W 0Oe3omacHOro oOpas3a JKW3HH (3I0pOBOE IHTAHUE,
coOMoieHNe TUTHEHWYECKUX TMPaBWJI M HOPM, COATaHCHPOBAHHBIA PEXUM 3aHITHA M OTIBIXA,
perymspHas (usmueckas aKTHBHOCTH), OEPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUYECKOMY U IICUXHIECKOMY 370POBBIO;

MMOHMMAaHWE IIeHHOCTH TPaBWJI HWHINBUIYAJIbHOTO W KOJUIEKTHMBHOTO OE30MaCHOr0 TMOBENEHUS B
CUTYaIUIX, YTPOXKAIONINX 3I0POBBIO M KU3HU JIIOJIEH;

OCO3HAHUE TIOCIEACTBHA ¥ HENPHUATHS BPEOHBIX TNPUBBMYUEK (YIMOTPEONEHHUs] aJKOT OIS,
HapKOTHUKOB, KypeHHs);

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHUE IEHHOCTH MaCTEPCTBA, TPYIOIIO0HE;

TOTOBHOCTh K AKTHBHOW [ESATENFHOCTH TEXHOJOTHYECKOH M COIMAIBHOW HAaIPaBICHHOCTH,
CHOCOOHOCTH MHUIIMHPOBATD, TUIAHUPOBATH H CAMOCTOSTEIIEHO BBITTONHATE TAKYIO JAeITEeThHOCTH;

WHTEpeC K pasNu4HbIM cdepaM npodecCHOHATBHON JesITeThbHOCTH, yMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp Oymymieil mpodeccuu U peaan30BEIBATH COOCTBEHHBIE )KU3HEHHBIE TUTAHEI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHHUIO HA TIPOTSDKEHUH BCEH KHU3HM,

7) 3K0JI0rUYeCKOr0 BOCIIUTAHMS:

AKOIIOTUYECKH IIEIecO00pa3Hoe OTHOIIEHNE K MPUPOJe KaK UCTOUYHUKY JKU3HH Ha 3eMile, OCHOBE
e€ CyIIecTBOBaHMS;

TIOBBIIIICHNE YPOBHS AKOJIOTHYECKON KYIBTYpHI: MMPHUOOPETEHNE OIbITa TUIAHUPOBAHHSI ITOCTYITKOB
Y OIIEHKH WX BO3MOYKHBIX TIOCJIEJICTBHM JUISI OKPYKAFOIIIEi CpeIbl;

OCO3HAHUE III00aTHLHOr0 XapaKTepa IKOJIOTHIECKUX MPOOIIEM U IYTEeH UX PelleHus;

CIOCOOHOCTh HCIIONB30BaTh MPUOOpeTaeMble MPU U3YyYEeHWH OWOJIOTWW 3HAHHUS W YMEHHS TpH
pemieHuu TpoOieM, CBS3aHHBIX C PAlMOHAIBLHBIM TPHPOJOIONBE30BaHNEM (COOIIOCHHUE TIPaBHII
MOBEJICHUS] B TIPUPOZC, HANPABJICHHBIX HA COXpPAaHCHHE PABHOBECHS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
aKocucTeM, onochepsl);

AKTUBHOE HEMPUATHE JCHCTBHIA, MPUHOCSIIUX BPEIl OKPYKAIOIIEH MPUPOMHONU Cpele, YMEHHE
MIPOrHO3UPOBATh HEONIATONPUSATHBIC HSKOIOTUYECKHE TOCIEIACTBUS NPEANPUHUMACMBIX JEHCTBHIA |
Mpe0TBpAIIaTh UX;



HaJMYUe PA3BUTOTO SKOJIOTMYECKOT'0 MBIIUICHHUSI, IKOJOTHYECKOM KYIbTYPHI, OMbITA ACATCIHHOCTH
9KOJIOTUYECKOH  HAIPaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMMH B  IIO3HABATCIBHOM,
KOMMYHUKATHBHOM W COLMAJIBHOW TPAKTUKE, TOTOBHOCTU K yYaCTHIO B TMPAKTHYCCKOW AEATEIbHOCTH
9KOJIOTMYECKOI HAaNPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:

c(OPMUPOBAHHOCT, MHPOBO33PEHHSI, COOTBETCTBYIOIIEI0O COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKd M OOIIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIOCOOCTBYIOMIEIO OCO3HAHHIO
CBOET0 MECTa B MOJMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3IKOBOM M YHTATENBCKON KYJIBTYPBI KaK CPEACTBA B3aUMOICHCTBHS MEKILY
JIIOJIbMY M TTIO3HAHUS MUPA;

nmoHWMaHue crenudukn OWONOrMM Kak HayKH, OCO3HaHWs e€ ponu B (opmupoBaHWUU
palMOHATIbHOTO HAYYHOTO MBIIUICHHS, CO3JJAHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIOIIEM MHUpE
KaK O eIMHCTBE MPUPO/JIBI, YEIOBEKa 1 OOIIECTBa, B MIO3HAHUN TPUPOTHBIX 3aKOHOM EPHOCTEH U pellieHur
mpo0iieM COXpaHEeHUs PUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTMH JJISi COBPEMEHHOM IUBHIIM3AIMU: 00ECIiedeHns HOBOTO
YPOBHSL Pa3BUTHSl MEIUIMHBI, CO3JAHUC TEPCICKTUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX pelaTh
pecypcHble TPoOJIeMbl Pa3BUTHSI YEIOBEUECTBA, MOMCKA MyTeH BBIXOJA M3 TI00aNbHBIX IKOJIOTMYECKUX
npobieM © o0ecriedeHHsl Tepexojia K YCTOWYMBOMY DPa3BUTHIO, PAIMOHATBHOMY HCIIONB30BAHHIO
MPUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIONyYEHWH OWONOTMYECKUX 3HAHMW B IEJIIX TOBBIINIEHUS OOIIen
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOM 4acTh (DYHKIIMOHANBHOW TPaMOTHOCTH
oOydgaromuxcs, GOpMHPYEMOH TTPU U3YUICHUH OMOJIOTHH;

MMOHUMAaHHE CYIITHOCTH METOJIOB IMO3HAHHUS, UCTIONIE3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIOJIb30BAaTh MONydYaeMble 3HAHUS JUIsi aHallM3a W OOBSICHEHHS SIBJICHUH OKPYXKAaIOIIero Mupa |
MPOUCXOAANMX B HEM H3MECHEHHI, yMEHHE JelaTh 0OOCHOBAHHBIC 3aKIIOYEHMSI Ha OCHOBE HAy4YHBIX
(haKTOB ¥ MMEIOIIMXCS TAHHBIX C [ENBI0 MONyYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OWMOJOrMYeCKUEe 3HAHUS JJIsl pElIeHUs mpoliieM B
peabHBIX KU3HEHHBIX CHTYAIUSIX;

OCO3HAHWE IIEHHOCTH HAy4YHOM JeATebHOCTH, TOTOBHOCTh OCYIIECTBIATh TPOCKTHYIO W
HCCIIEIOBATENLCKYIO JIEITEIbHOCTh HHIMBH/IYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BAHHIO M CaMOOOpPa30BaHHUIO, K AKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUI 10 OMOJIOTMU B COOTBETCTBUU C )KU3HECHHBIMH OTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS YI4EOHOT0 MmpeaMeTa « BHomorusy BKIIIOYAIOT: 3HAYMMBbIE
s (GopMHUpPOBaHWA MHPOBO33PEHHS OOYYAIOMMXCA  MEKIUCIUIUIMHAPHBIE (MEKIIpEIMETHBIE)
oOIIeHayYHbIC TTOHATHS, OTPAKAIOIIUE [ETOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIH(UKY METOI0B
MO3HAHUS, UCIIONb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHsl, SBJICHHUE, TPOIECC, CHCTeMa,
Hay4HBIH (DaKT, TPUHIMIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, MCCIEIOBaHME, HaOIoaeHwHe,
U3MepeHHe, OKCIEPUMEHT W Jpyrue); YyHUBEpCalbHble y4eOHbIE JeHcTBHs (TIO3HABATENbHBIE,
KOMMYHHKAaTUBHBIE, PETYIISITHBHBIE), oOecrieunBaronme GpopmupoBanne GyHKIHOHATIBHONW IPaMOTHOCTH
U COLMAIBHOW KOMIIETEHIIMH OOYYaIOIIMXCS; CIIOCOOHOCTH OOYYAIOIIMXCS MCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33DEHYECKHE 3HAHUS W yHHBEpCAJbHbIE Yy4YeOHBIE JEHCTBHUS B
MO3HABATENBLHON U COLMATIBHOMN MTPAKTUKE.

B pesynbraTe n3ydeHusi OMoJIOruM Ha ypoOBHE CpegHEro oOIiero o0pa3oBaHMs y OOYdYaroILerocs
OynyT cdopMHpOBaHBl TIO3HABAaTENbHbIE YHHBEpPCAJIbHbIC y4eOHbIE [EHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHBIC YyueOHBIC NEHCTBUS, PEryJIsTHBHBIE YHUBEpCAlbHBbIE yueOHBIE IEHCTBHSI, COBMECTHAS
JeATEbHOCTb.



MeranpeaMeTHbIE pe3yabTaThl OCBOSHHS MPOrPaMMbl CPEJHEro o0IIero o0pa30BaHUs JOJKHEI
OTpaXaTh:

OsiialeHue yHHUBEPCAJLHBIMI y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBble JJOTHYECKHE TeHCTBHUS:

CaMOCTOSATENFHO (POPMYIUPOBAThH U aKTYaJIU3UPOBATh MIPOOJIEMY, pacCMaTpUBATh € BCECTOPOHHE;

WCTONB30BaTh MPH OCBOCHWH 3HAHWH NPUEMBI JIOTMYECKOTO MBINDICHUS (aHalIW3a, CHUHTE3a,
CpaBHEHHUS, KiIacCH(PUKaLUHU, 0000IIEHHSs), pACKPBIBATE CMBICT OMOJIOrMYECKUX MOHITHH (BBLACTATH MX
XapaKTepHbIE MPU3HAKHY, YCTAHABIUBATH CBSI3U C JPYTHMHU TOHATHUSIMH );

OIPEENSITh 1ENH JIeSTeIbHOCTH, 3a]aBasi mapaMeTpbl U KPUTEPHH HX JOCTHKECHUSI, COOTHOCHTH
PE3YNBTaTHI ASSITEIBHOCTH C MOCTABICHHBIMHU IEIISIMU;

WCTIOJIB30BaTh OMOIOTHYECKHE IOHSTHS ISl OOBSICHEHUS (PaKTOB M SIBJICHUH dKHBOH TPUPOJIBI;

CTPOUTH JIOTHYECKHE PpacCCYXJeHUs (MHIYKTUBHBIC, ACAYKTHBHBIC, IO aHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHsSI B pPacCMaTPUBAEMBIX SIBJICHHSX, (OPMYIHpPOBATh BBIBOJIBI U
3aKITIOYCHHS,

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEJCTBAa Uil TPENCTABIICHUs] CYIIECTBEHHBIX CBsI3eH U
OTHOIICHWH B W3y4aeMbIX OWOJOTHYECKHMX OOBEKTaX, a TakkKe IMPOTUBOPEUHII pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pPENICHHS MPOOJIeMbl ¢ y4ETOM aHAM3a MMEIONIUXCS MaTepHabHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCHTbH KOPPEKTHBEI B JIESITEIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YJbTATOB IIENSM, OI[CHHBAThH
PHCKH TTOCIEACTBUH JIESITENBHOCTH;

KOOpAMHHUPOBATh ¥  BBHINOJMHATE paboTy B  YCIOBHSX pEATbHOrO, BHPTYalIbHOTO U
KOMOWHHPOBAaHHOTO B3aHMMO/ICHCTBYS;

pa3BHBaTh KPEaTHBHOE MBIIIICHHE TP PEIICHUH KH3HECHHBIX MIPOOIIeM.

2) 6a30BbIe HCCIeA0BATEbCKHE AeliCTBHSA:

BJAJCTh HABBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOH W MPOEKTHOW JEeATEIbHOCTH, HAaBBIKAMH
paspenieHust mpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOOB PELICHHS
MPAaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METOI0B O3HAHNS;

UCTIONB30BAaTh PA3MMYHbIE BUABI JESATENBHOCTH IO TIONYyYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIpETaINy, PeoOpa30BaHUIO U MPUMEHEHHUIO B yUeOHBIX CHTYallHsAX, B TOM YHCIIE TPH CO3JaHHUU
y4eOHBIX M COIMATBbHBIX IIPOEKTOB;

(GbopMHUpOBaTh HAYYHBIH THN MBIIUICHHUS, BJAJETh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBBIMH
MOHATUSIMH ¥ METOIAMHU;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 33714 B 00PA30BATEIbHOM ESATEIFHOCTH U KU3HEHHBIX
CHUTYaIHsX;

BBISBJISITh NTPUYMHHO-CIICICTBEHHBIC CBSA3M M aKTYyaJH3WPOBAThH 3a]ady, BBIIBUIATh THIIOTE3y €&
pelIeHus, HaXOAWTh APTYMEHTHI JUIS JIOKA3aTENbCTBA CBOUX YTBEPKICHHUH, 3aJaBaTh MapaMeTpsl U
KPHUTEPHU PELICHMS;

aHaJIM3UPOBATh IOJYYCHHBIC B XOJE PEIICHMS 3a7add Pe3yJbTaThl, KDUTUYECKU OICHUBATH MX
JOCTOBEPHOCTD, IIPOrHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

OCYIIECTBJIATh IICJICHANPABICHHBIH TOWCK IEpeHoca CpEeICTB W CIIOCOOOB JICHCTBHUS B
npo(heCCHOHANTBHYIO Cpey;

YMETb NEPEHOCUTH 3HAHUS B [T03HABATEIBHYIO U IPAKTUUECKYIO 00JIACTH KU3HEACATENbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE MJEH, NpEIaraTb OPUTrMHAJIbHbBIC TOAXObI M PELIeHHUs, CTaBUTh MPOOIEMBI U
3aJa4u, JOIYCKaloIUe aJbTePHATUBHBIC PEIICHUS.

3) paborta ¢ nndopmanueit:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALHUK (TEKCTe y4eOHOro mocoOus, HayqyHO-
MOMYJISIPHON JTUTEpaType, OMOIOrMYECKHUX CIOBApsAX U CHPAaBOYHHMKAX, KOMIBIOTEPHBIX 0azax JaHHBIX, B



Wntepuere), ananu3upoBaTh MHGOPMALMIO PA3IUYHBIX BHIOB M (OPM MPENCTABICHHS, KPHUTUYECKH
OLIGHUBATH €€ JJOCTOBEPHOCTH U HEMPOTUBOPEYNBOCTD;

($hopMyTUpPOBaTh 3alIPOCHl U MTPUMEHSATH Pa3IMYHBIE METO/IBI IPU MOUCKE U 0TOOpE OMOIOrnYeCcKOM
nHpOpMaIuK, HeOOXOAUMOH /ISl BHITIONIHEHHS YIeOHBIX 3a/1ay;

npuoOperaTh  OMBIT  WCHONB30BaHWsS ~ WH(POPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHIH,
COBCPUICHCTBOBATH KYJIbTYPY AaKTHUBHOI'O MCITIOJIb30BAHUA PA3JIMYHBIX ITIOUCKOBBIX CUCTEM,

CaMOCTOSTEIFHO BBIOMpaTh ONTHMAIBbHYIO (OpMY MpencTaBiIeHUs] OHONOTHYecKor WHGOpMaLuu
(cxeMbl, Tpa KK, AMATPAMMBIL, TAOJIHUIIBI, PUCYHKH U APYTOE);

WCTIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CpPE/ICTBA MpU pabore ¢ OMonornyeckoi HHGpopMaImei:
MPUMEHATh XUMHYECKHE, (DU3MUECKHE U MATEMAaTUYCCKHUE 3HAKK U CUMBOJIBI, (hOpMYJIbl, aOOpeBUATYpY,
HOMEHKJIATYypY, HCIIOIb30BaTh U MPE0OPa30BLIBATH 3HAKOBO-CUMBOJIMYECKHIE CPEACTBA HATJISTHOCTH;

BJaJIETh HaBBIKAMH PAcIllO3HABaHUS M 3alIMTHl WHpOpPMAINK, WH(OPMALMOHHON Oe30MacHOCTH
JIMYHOCTH.

OsiageHue yHNBepPCAJbLHBIMIA KOMMYHUKATHBHBIMY I CTBUSIMH:

1) oburenne:

OCYHIECTBJIATh KOMMYHUKAIIMU BO BCEX C(i)ean JKM3HU, aKTUBHO YYaCTBOBATb B JIHAJIOIC WA
JMCKYCCHUU TI0 CYHIeCTBY 0OCYyXJIaeMol TeMmbl (YMEHHE 3a]aBaTh BOIPOCHI, BHICKA3bIBATH CY)KICHUS
OTHOCHUTECIBHO BBIITOJITHCHUS Hpej:[naraeMof/'I 3a1a4yu, YYUTbIBAaTh MHTCPECHI U COIrIaCOBAHHOCTH HOSI/IHHﬁ
JIPYTUX Y9aCTHUKOB JTNAJIOTa WIIN JVICKYCCHH);

pacro3HaBaTh HeBepOallbHBIE CPENCTBA OOICHUS, MOHWMaTh 3HAYEHHE COIMAIBLHBIX 3HAKOB,
MpEAINOCbIOK BO3HUKHOBCHUSA KOH(i)J'II/IKTHBIX CI/ITyaHPlﬁ, YMETh CMATYATH KOH(i)J'[I/IKTI)I U BECTU
IIeperoBOPEI;

BJIAJETh PA3NNYHBIMH CIOCOOaMM OOINEHHS M B3aMMOAEHCTBUS, IMOHMMATh HAaMEpEHHs IPYTUX
JFOZIEH, TIPOSIBIIATH YBAXKUTEIFHOE OTHOIIEHHE K COOSCEHUKY U B KOPPEKTHOH (hopme (opmynupoBatsh
CBOH BO3PaKCHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOJIB30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs1 /1eATeJbHOCTD:

MOHMMATh M UCIIOJ30BaTh MIPEHMYIIECTBa KOMAaH/IHON M HHANBUIYaTbHON pabOTHI IPH pelIeHHH
Ouomornyeckod  MpoOseMbl, OOOCHOBBIBATH HEOOXOAWMMOCTh TPUMEHEHHS TPYHHOBBIX (opMm
B3aMMOJICHCTBUS IIPH PEIIeHnH yaeOHOH 3a/1a4;

BBIOMpATh TEMaTHKy M METOIbl COBMECTHBIX IEHCTBHH ¢ yd4€roM OOMMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)KJJOT0 WieHa KOJUIEKTHBA;

MPUHUMATB IIETM COBMECTHOH IeATeNbHOCTH, OPraHU30BBIBATH U KOOPIMHUPOBATH ISUCTBHS 110 &
JOCTIDKEHUIO: COCTABIATH IUIAH JCHCTBHI, paclpenensiTb pOId C y4ETOM MHEHHH YYaCTHHKOB,
00CYyX/1aTh Pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXIOTO yJaCTHHKA KOMAaHJIBI B OOLIMH pe3yJibTaT II0
pa3paboOTaHHBIM KPUTEPHUSIM;

IpelaraTh HOBBIE IPOCKTHI, OIEHWBAaTh WAEH C MO3WIMH HOBH3HBI, OPHTHHAIBGHOCTH,
MPAaKTHYECKON 3HAYMMOCTH;

OCYIIECTBJIATh TMO3UTHBHOE CTPATETHYeCcKOe IOBEACHUE B PA3IMYHBIX CHUTYAIMsX, HPOSBIATH
TBOPYECTBO M BOOOpakeHUE, OBITh MHUIIHATHBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PEryJIITHBHBIMH J1€HCTBHSIMH:

1) camoopranuzanus:

HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBIABJICHUS MPOOJIEM M MX PEIICHHS B JKU3HEHHBIX U
y4eOHBIX CUTYaLHSX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMUYECKMX 3HAHMH II€JI€BBIE M CMBICIOBBIE YCTAHOBKM B CBOHX
JNEUCTBUSIX M TOCTYNKAaX IO OTHOIIEGHWIO K >KMBOM IPHUPOAE, CBOEMY 3I0POBBI0 U 310pPOBBIO
OKPYXKAarOIHX;

CaMOCTOSITEIEHO OCYLIECTBIIATH [T03HABATENBHYIO JESITEIbHOCTD, BBIABISATH IPOOJIEMbI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 3aJa4i B 00pa30BaTEIbHON AEATEILHOCTH U KU3HEHHBIX CUTYaLUsX;



CaMOCTOSITEIFHO COCTaBJIATh IUIAH pelieHHs MpoOJeMbl ¢ y4ETOM HMEIOIIUXCS PEcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHH;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacImpsATh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTeHUN];

JieniaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

Coco0CTBOBATH (POPMUPOBAHHIO U MIPOSIBIICHUIO MIMPOKOH SPYAUIIUH B Pa3HBIX 00JIACTSIX 3HAHHH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBHE PE3YJILTATOB LEIISAM;

BJIaJICTh HAaBBIKAMH I[1O3HABATEIbHONH pe(IEKCHH KaK OCO3HAHUS COBEpIIAEMBIX JICHCTBHHA H
MBICITUTENTBHBIX TPOIECCOB, MX PE3YJbTaTOB M OCHOBAaHHM, WCIONB30BATH MPUEMBI peQIIEKCHUH IS
OLIEHKH CUTYaIliH, BBIOOpa BEPHOT O PEIICHNUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI M apPTYMEHTHI APYTUX IIPU AHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsATHE CEON U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U aPTYMEHTHI APYTUX IPU AHATIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPaBO JIPYTUX HA OMINOKH;

pa3BUBATh CIIOCOOHOCTH TIOHMMAThH MUP C TIO3UIUHU JIPYTOro YeIoBeKa.

HPEJAMETHBIE PE3YJIBTATbBI

IIpeamerHble pe3ynbTaThl OCBOEHMs cofepikaHusi ydeOHoro mnpenmera «buonorus» Ha
yIIyOJIEHHOM YpOBHE OPHCHTHPOBAaHBI Ha oOOecmedeHre MNPOPUILHOr0 OO0ydIeHHS O00yJarommxcs
ouonornn. OHM BKJIIOYAIOT: CHEHU(pUYECKHe IS OMONOTMM HAayd4HbIC 3HAHHWS, YMEHHUS M CIIOCOOBI
JNEUCTBUM IO OCBOCHHUIO, HHTEpHNpeTaluyd U MpeoOpa3oBaHMIO 3HAHUM, BUABl AEITEIBHOCTH IIO
MOJY4YEHHUIO HOBBIX 3HAHUW U UX NIPUMEHEHUIO B PA3JIMYHBIX yUEOHBIX, & TAKXKE B PEAIbHBIX KU3HEHHBIX
cutyauusix. IlpenmMerHeie pe3yapTaThl IPEACTaBIEHBI 110 TOJaM U3y4YeHHUS.

IIpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro mpeamera «buomorusi» B 10 knacce IOMKHBI
OTpaXkaTh:

cOpMUPOBAHHOCTh 3HAHUH O MeCTe€ W POIU OMOJOrMHM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPa, B IO3HAHHM 3aKOHOB NPHUPOABl U PEIICHUH
mpo0ieM PaluOHANIBHOIO NPHUPOJONOIb30BAHUS, O BKJIAJEC POCCUHCKUX U 3apyOEXKHBIX YYEHBIX B
pasBuTHE OMOJIOTHH;

BJIaJICHUE CUCTeMOH OHONOrMYecKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIine
OWomornyeckre TEPMUHBI © TOHATHUS (KW3HB, KIIETKA, OpPTaHW3M, METa0oJIn3M, TOMEOCTa3s,
caMOperyJisilsi, CaMOBOCIIPOM3BENEHHE, HACIEICTBEHHOCTb, HM3MEHYMBOCTh, POCT M Ppa3BUTHE),
ounonornueckne teopuu (knerounas teopus T. lllBanna, M. Illneiinena, P. BupxoBa, xpomocomMHas
Teopusi HacienactBeHHoctH T. Moprana), yuenus (H. WM. BaBmioBa — o meHTpax MHOrooOpasusi u
MPOUCXOKICHNS KYJIbTYPHBIX PACTEHHH), 3aKOHBI (eOMHOOOpa3us IOTOMKOB IIEPBOIO ITOKOJIEHUS,
pacIIeruIeHus, YUCTOThl raMeT, He3aBUCUMOro HacienoBaHus . MeHzensi, TOMONOrHYECKUX PSIOB B
HacnencTBeHHol n3menunBocty H. Y. BaBuiosa), npuHIMIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHM METOJAaMH Hay4yHOrO TI03HAHMs, HCIHONb3YEeMbIX B OHOJIOTMYECKUX
HCCIIEIOBAaHMAX KHUBBIX O0BEKTOB (OMHCaHUE, U3MEPEHNE, HA0M0AEHE, IKCIIEPUMEHT);

yYMEHHE BBIACIATH CYLIIECTBEHHBIE TPHU3HAKH: BHPYCOB, KJIETOK IPOKAPHOT M IYKapHoT,
OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4ncIIie OakTepuil, rpuOOB, pacTeHUH, KUBOTHBIX
W 4YeJIOBEKa, CTPOCHHs] OPraHOB W CHUCTEM OPTaHOB pAcCTCHHUI, >KMBOTHBIX, YEJOBEKAa, IPOLIECCOB
KU3HEIEATEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max pacTeHHH, KHBOTHBIX U UYEIOBEKa, OMOJIOTHYECKHX
mporeccoB: oOMeHa BemecTB (MeTaOoNMM3M), MPEBpALICHUS PHEPTHH, OpPOXKEHUs, aBTOTPOPHOrO H



reTepoTpoHOr0 THIIOB MHUTaHHS, (POTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a, TraMeToreHesa,
sMOpHorenesa, mocTAIMOPUOHATBHOTO PAa3BUTHUS, PA3MHOKEHUS, HHAUBUIYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHE3a), B3aMMOICHCTBUS T€HOB, IeTEPO3UCa, HICKYCCTBEHHOTO 0TOO0pa;

yMEHHE YCTaHaBIMBATh B3aMMOCBSI3M MEKAY OPraHOWIAMHU KIETKH U UX (DYHKIHUSMH, CTPOSHHEM
KJIETOK pa3HBIX TKaHeH W HMX (QYyHKOUSMHU, MEXAy OpraHaMH M CHCTEMaMH OpPraHOB y pPacTeHUH,
KUBOTHBIX U Y€IOBEKa U UX QPYHKIHUAMH, MEKIY CHCTEMaMU OPTaHOB U WX (QYHKIHAMH, MKy dTallaMH
oOMeHa BelIeCTB, JTalaMd KJIETOYHOTO IUKIa ¥ >KU3HEHHBIX IMKIOB OPraHW3MOB, JTalaMH
SMOPHOHATILHOTO PAa3BUTHSI, TEHOTUIOM B (PEHOTHIIOM, (DEHOTUIIOM U (aKTOpaMH Cpeibl OOUTAHUS;

yYMEHHE BBISIBIISITH OTIMYUTEIBHBIC IPU3HAKY JKUBBIX CHCTEM, B TOM YHCIIE PACTEHHUH, KUBOTHBIX
4eJI0BEKa;

yMEHHE HCIIONb30BaTh COOTBETCTBYIONIME apPryMEHTHI, OWOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHMBOIJIUKY JIJIS JIOKa3aTeNbCTBA POJCTBA OPTaHM3MOB Pa3HBIX CUCTEMAaTHYECKUX TPYIII;

yMEHHE pellaTh OHOJIOTHYECKHE 3aJayd, BBISBISTH NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
HCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOLIECCaMU U SBIICHHUSIMHU, JIETIaTh BEIBOBI M TPOTHO3BI HA OCHOBAHUH
MOJTY4YEHHBIX PE3YJILTATOB;

YMEHHE BBHITIONHATH JTaOOpaTOpHBIE M MPaKTHYECKHE paboThl, COONMIOAATH MpaBMiIa MpH padboTe ¢
y4eOHBIM U JTA00paTOPHBIM 000PYIOBaHHEM;

yYMEHHE BBIIBUTATh THIIOTE3bI, POBEPITh UX IKCIEPUMEHTAIBHBIMH CPEICTBAMH, (HOpMYIUpYs
1eNTb UCCIE0BAHUS, aHATM3UPOBATH MTOYYCHHBIC PE3YIbTAThI U JIeNIaTh BEIBOJIBI,

yYMEHHE Y4aCTBOBATh B YUEOHO-HCCIIEIOBATENBCKOW paboTe 10 OMOJIOTHH, SKOJIOTHHA H MEIUIIUHE,
MPOBOAMMONM Ha 0a3e INKONBHBIX HAYYHBIX OOLIECTB, W IyOJIMYHO MPEJCTaBISITh ITOJyYEHHBIE
pe3yabTaThl HA YICHNYECKUX KOH(epeHInsIX;

YMEHHE OLEHMBATh TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIECNOBAaHMH B 00NacTH OHOJIOrMH U
MeIUIHb! (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOAOTBOPEHHME, HAIIPAaBICHHOE WM3MEHEHHE IeHOMa U
CO3JJaHHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymield mpodecCHOHATBFHON ACITETFHOCTH B
obnmacti OWONOrMH, MEIUIMHBI, OHOTEXHOJOTUH, BETEPUHAPHM, CEJILCKOI'O XO3sicTBa, IHUILEBOIL
IIPOMBIIIEHHOCTH, YITyOJIsiTh I1O3HABaTENbHBIM WHTEPEC, HANpPABICHHBIH Ha OCO3HAHHBIM BbHIOOD
COOTBETCTBYIOILEH NpodecCuul ¥ MPOIOIKEHHE OMOIOTHYECKOro 00pa30BaHusl B OPraHU3aLMsIX CPEJHETO
podecCHOHaTEHOTO M BRICIIIETO 00pa30BaHMUS.

IIpenmerHble pe3ynbTaThl OCBOEHMs yueOHoro mpeamera «buomorus» B 11 knacce IOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUW O MecTe€ MW PONM OMOJOrMH B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHHBI MUpPA, B MO3HAHUHM 3aKOHOB HPUPOIBI U
PELIEHUN 3KOJIOTHYECKHX IMPOOJIEM YeIOBEUYECTBA, a TAKXKE B PELICHUH BOIPOCOB PAaIOHAIBHOTO
MIPUPOAOIIONB30BAHMS, U B (POPMUPOBAHUH LICHHOCTHOI'O OTHOLIECHHSI K TIPUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIJIE POCCUICKUX U 3apyOKHBIX YIEHBIX-OHOIOrOB B Pa3BUTHE OMOIOTHN;

YMEHHUE BIaJeTh CHUCTEMOH OHOJOIMYECKMX 3HAHMH, KOTOpas BKJIIOYAET ONpEdeNeHus U
MOHUMaHNE CYIIHOCTH OCHOBOIOJAralonX OHONIOTMYECKUX TEPMHUHOB M HOHSATHH (BHI, SKOCHUCTEMA,
ouoctepa), Ouonmormueckue Teopur (dBoNrOUMOHHAS Teopusi Y. [lapBuHA, CHHTETHYECKas TEOpPHUS
sBomronnn), yaeHus (A. H. CeseproBa — o myTsiX W HampasjeHUsX 3Boirounu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHernueckoro pasHosecus [x. Xapau u B. BaitHOepra, 3apoasIieBoro cxoacrTaa
K. M. bopa), npasuna (mMuaumyma HO. JInOuxa, 5KOMOTMUECKOW NUpaMHIBl SHEPTrUH), THUIOTE3BI
(runotesa «mupa PHK» V. I'unGepra);

yMEHHE BJa/eTb OCHOBHBIMU METOAAMU HAYYHOI'O IMO3HAHMS, UCIOIb3YEMBIMH B OMOIOTHYECKUX
HCCIIEIOBAHUAX JKUBBIX OOBEKTOB U JKOCHUCTEM (OMHMCAHME, M3MEpEHHUe, HaONoACHUE, SKCIEPUMEHT),
croco0aMu BBISBJICHHUS U OLIEHKH aHTPOIOTCHHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHE BBIACIATh CYLIECTBEHHBIE NMPU3HAKU: BUAOB, OMOTEOLIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOMIIM3UPYIOLIEr0, JABWXKYIIETO M PAa3phIBAIOLIEr0 ECTECTBEHHOTO OTOOpa, aJUIONAaTPHYECKOTO0 U
CHUMITaTPUYECKOT0 BHI000PA30BaHMSA, BIHMSHUS IBIDKYIINX CHJI SBOJIONHMU HA TeHOMOH[ MOMYJISIHH,



MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpele OOWTaHWS, YCPCHOBAHMS HANPABICHHUN DBOJIOIUHY,
KpPYrOBOPOTa BEIISCTB U TIOTOKA SHEPTHH B SKOCUCTEMAX;

YMCHUE YCTaHABJIMBATH B3aUMOCBS3H MEKJY MPOIECCAMH 3BOJIOIUHU, JBWKYIIUMHU CUJIAMH
AHTPOIMOreHe3a, KOMIIOHEHTAMHU PA3JIMYHBIX YKOCUCTEM U MPUCIIOCOOICHUSIMHU K HUM OPT'aHU3MOB;

YMCHUE BBIABJIATH OTJIMYUTCIIBHBIC IPU3HAKU KUBBIX CUCTEM, HpI/ICHOCO6HeHHOCTB BHUJOB K Cpeac
O6I/ITaHI/I$I, a6I/IOTI/I‘ICCKI/IX u 6I/IOTI/I‘-I€CKI/IX KOMIIOHCHTOB J3KOCHCTEM, B3aMMOCBS3€eM OpraHu3mMoB B
COO0O0IIECTBaX, AHTPOIIOTEHHBIX U3MEHEHHUH B SKOCHCTEMaX CBOCH MECTHOCTH;

yMEHHE HCIIONIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OWOJOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIMKY JUIsS J0Ka3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUECKUX TPYIIN, B3aHMMOCBS3U
OpraiusMoB HW CpCAbl O6I/ITaHI/IH, €AUHCTBAa 4YCJIOBCYCCKUX pac, HCO6XOI[I/IMOCTI/I COXpaHCHUA
MHOI‘OO6pa3I/I$I BHJI0OB 1 3KOCUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA NMPHUPO/Ibl U YCIIOBEYCCTBA,

YMCEHUE peUlaTh 6I/IOJ'IOI‘I/I‘IGCKI/IC 3aga4u, BBIABJIATL MNPUYUHHO-CICACTBCHHBIC CBA3U MCKAY
HCCICayEMbIMU 6HOHOFI/I‘ICCKI/IMI/I mpouecCcaMu U ABJICHUAMMU, J€J1aTh BHIBOJAbLI U ITPOIrHO3bI HA OCHOBAHUH
MOJIY4YCHHBIX PE3YJIbTATOB,

YMEHHUE BBITIOIHATH JJA0OPATOPHBIC U MPaKTHUYECKUE padoThl, COOI0AAaTh MpaBuiia npu padore ¢
y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

yYMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh MX IKCIIEPHUMEHTAIBHBIMU CpPENCTBaMH, (HOPMYIUpPYS
b UCCIICAOBAHMS, aHAJIM3UPOBATE IMOJTYUCHHBIC PE3YJIBTATHI U JI€J1aTh BbIBOBI,

YMEHHE yJ4acTBOBATh B yUECOHO-UCCIIEIOBATENBCKOW paboTe 10 OMOIOTUH, YKOJIOTUH M MEIUITHHE,
MPOBOAMMONM Ha 0a3e IWIKONBHBIX HAYYHBIX OOIIECTB, W MYONWYHO MPEICTABIATh IONyYeHHBIE
pe3yabTaThl HAa YUYEHUYECKUX KOH()EPCHIINSX;

yYMEHHE OIICHUBATh TUITOTE3bl U TEOPUHU O IPOUCXOKICHUH KH3HH, YEIOBEKA U YEIOBEYECKUX pac,
0 IPUYHHAX, TIOCTENICTBHAX M CIIOCO0aX MPe0TBpalleH s NI00aFHBIX U3MEHEHHH B Orocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBHIOOp Oymymielt mpodecCHOHANBFHON ACITEIFHOCTH B
obrmacTi OWONOTHH, SKOJOTWH, WPUPOJONOIb30BAHUS, MEIUIUHBI, OHOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHH, CEITHLCKOTO X035 CTBA, MUIIEBOW MPOMBIIICHHOCTH, YIITyOISTh TTO3HABATENLHBIN HHTEPEC,
HaTpaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIECH MPOodEecCHr U MPOAOIDKEHNE OHOTOTHIECKOTO
00pa3oBaHUs B OPTaHMU3AMMAX CPEIHEr0 MPOo(ecCHOHaTFHOTO U BRICIIIETO 00pa30BaHUSI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Koun4yecTrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1. OCHOBBI ITUTOJIOTHH. 30 2
2. PasMHOXeHME U pa3BUTHE OPraHU3MOB. 20 2 0.5
3. OCHOBBI TCHETHKH. 26 2
4. Bakrepun, rpuOBbI, TAIIAWHUKH, PACTCHUSI. 40 3
5. DBOJIIOIHSL. 20 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13 13




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKJeHNE U Pa3BUTHE DBOITIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoIOIUS U €€ pe3yabTaThl 14 2
Makpo3BOJIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opraau3Msbl U cpesia 0OMTaHH 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne n/mm Tema ypoka Koutpoasubie | IIpakTuyeckue Aara i popnie
Bcero U3y4eHusi ~ oOpa3oBaTeSbHbIE
padoThI padoThI
pecypcsl
1 Bronorus kak KOMITJICKCHas HayKa U Kak 1
4aCTh COBPEMEHHOTO OOIECTBA
2 JKuBnIle ccTeMBI M NX CBOMCTBA 1
3 YpoBHEBas OpraHu3aIs KUBBIX CHCTEM
4 HcTopurst OTKPBITHS U U3YYEHUS KIICTKH. 1
Knerounas teopus
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonorun. [IpakTrueckas padoTa
5 «/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH 1
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
I111P)»
6 XUMHYECKUH COCTaB KIETKH 1
7 MuHepanbHbIC BEIIECTBA KICTKH, UX 1
OunoJIorHYecKasi pojb
OpraHndecKkue BelecTBa KISTKH —
8 oenku. JlaboparopHas padoTa 1
«OO0HapyXeHHe OeKOB ¢ MMOMOIIBIO
KaueCTBEHHBIX PEaKIUii»
9 CoiicTBa, K1accupuKanys u GyHKIUH 1
OCIIKOB
10 Opranudeckuie BelecTBa KJIeTKH — 1

YTJ1€BOIbI




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

11
JIUTTHIBI
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JlaboparopHuas padota «lccnenoanue
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
Hykseosunrpudocdarel (HTD)
CexBenupoBanue [JHK. Meroapt

14 T€HOMHUKH, TPAHCKPHUIITOMHUKH,
MTPOTEOMHUKH

15 MeTtoibl CTPYKTYpHOM OHOJIOTHH

16 Tunel knerok. [IpokapuoTnyeckas KieTka
CtpoeHne s3yKapuoTHYECKOUN KIIETKH.

17 IMpakTuueckas pabora «M3ydyenne cBONCTB
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKU
OnHomMeMOpaHHBIE OPraHOUIbI KIETKH.

19 [IpakTrueckas padota «M3yueHue
JIBYDKEHUS LIUTOIJIa3Mbl B PACTUTENIBHBIX
KJIIETKax»
[TosryaBTOHOMHBIE OPraHOU/IbI KJIETKU:

20 MUTOXOHAPUH, I1acTuabl. JlaboparopHas
pabota «/ccrenoBanue mia3mMosnsa u
JIeTIIIa3MOJIN3a B PACTUTENIBHBIX KIIETKaX»

21 HememOpaHHbIe OpraHou/ibl KIETKU

22 Crpoenue u GyHKIUH 7pa
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlabopaTopHas padora

<<I/I3y‘-IeHI/IC CTPOCHUA KIICTOK PA3JIMYHBIX
OpraHu3MoOB»




ACCUMWIISIIAA U AUCCUMUIISIIAS — JIBE
CTOpOHBI MeTaboau3Ma. Turel oOMeHa
BeniectB. JlaboparopHas pabora

24 «M3ydyeHne KaTaIuTUYECKON aKTUBHOCTHU
(bepMeHTOB (Ha mpUMeEpe aMHJIA3bl WIN
Kartasa3bl)»

@epMeHTAaTUBHBIN XapakTep peaKuuin
KJIETOUHOTO MeTabonusma. JlabopaTopHas

25 pabora «M3yuenne GpepMEHTATHBHOTO
paciierieHus! MepoKCHaa BOIOpoOia B
PACTHTEIHHBIX M )KHBOTHBIX KJIETKAX)

26 benku-akTuBaTophl U OCIKU-UHTUOUTOPBI

27 ABTOTpOGHBIH TUIT 0OOMEHA BELIECTB

28 ®doTocuHTE3
XemocuHTe3. JlaboparopHas padoTa

29 «CpasHenue npoueccoB (pOTOCUHTESA U
XEMOCHHTE3a»

AnHa’poOHbIe OpraHu3Mbl. Buib

30 opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXQHUSI»

31 AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYECKOro oOMeHa
DHeprus MeMOpaHHOTO rpaiueHTa

32 npotoHoB. Cunre3s AT®: pabora
npoToHHOU AT®-cuHTa3bI

33 Peakuuu MatpuyHOro cuHTe3a

34 TpaHnckpunius — MaTPUIHBIA CUHTE3
PHK

35 Tpancnsiius u e€ 3Tanbl

36 KonupoBanue amunokuciot. Poib




pubocom B OuocuHTe3e Oeska

Opranuzanys resoma y IpokKapuoT u

37
JYKapuoT

38 MonexynspHble MEXaHU3MBbI IKCITPECCUHI
TE€HOB y SYKapHOT
Bupycel — BHeKsIeTOUHBIE POPMBI )KU3HU

39 u obnuratHeie apa3uThl. [IpakTraeckast
pabota «Co3iaHue MoJIeNy BUpycay

40 Bupychubie 3a6oneBa£msI YeJI0BEeKa,
YKUBOTHBIX, PACTCHUN

41 HanorexHosgornu B OMOJIOTUH U MEIUIINHE

42 JKU3HEeHHBIN IUKIT KJIETKA

43 Martpuussrii cuate3 JJTHK
Xpomocowmel. JlabopaTtopHas pabora

44 «3y4enre XpOMOCOM Ha FOTOBBIX
MHKpOTIpenapaTax»

45 JleneHue KICTKH — MHTO3
Tunsl ki1eTok. KaproknHes U UTOKUHES.

46 JlabopaTtopHnas pabora «Habmonenune
MHTO3a B KJIETKAaX KOHYMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIPENapaTax)

47 Perynsmus ;kM3HEHHOTO [UKJIA KIETOK

48 OpranusM Kak €IMHOE 11eJI0€

49 Tkanu pacrenuid. JlabopatopHas pabora
«M3ydeHne TKaHEeH paCTCHUIN»
TkaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas paboTa «/3yueHue TkaHe
YKHUBOTHBIX)
Oprassl. CuCTEMBbI OPTraHoOB.

51 JlaboparopHas pabota «3ydeHue opraHoB

IBETKOBOT'O PaCTCHUS




52

Onopa Tena opraHu3mMoB

53 JIBI>KEHUE OPraHU3MOB

o4 [Iutanue opraHu3mMoB

55 [MuTanure NO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbpHAs CHCTEMA YEIOBEKa

56 JlpIxaHue opraHu3MOB

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H
9eJI0BeKa

58 TpaHcTopT BEmeCTB y OPraHu3MOB

59 KpoBeHnocHas cucrema no3BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa

60 Brienenue y opranuzmMoB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cuctema deoBeka

63 PaznpaxuMocTh 1 perymsnus y
OpraHu3MOB

64 ['ymopaibHas peryisius 1 SHI0KPUHHAS
CHCTEMa JKUBOTHBIX M YEJIOBEKa

65 ®dopMbl pa3MHOKEHUST OPTaHU3MOB

66 [TonoBoe pa3MHOKEHHE

67 Meiio3
I'amerorenes. OO0pa3oBaHUE U Pa3BUTHE

68 MIOJIOBBIX KJIETOK. JJabopaTopHast paboTta
«M3ydeHue cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOIIpEnapaTax»

69 WnauBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akJazika OpraHoB U TKaHel U3

3apOJbIIICBBIX JIMCTKOB




71

Poctru Pa3BUTUC ) XUBOTHBIX.
JlaboparopHas paboTa «BbisBiIcCHHE
MPHU3HAKOB CXOJICTBA 3aPOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
JlaboparopHuas pabota «CTpoeHHEe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTECHHUID

73

I/ICTOpI/Ifl CTAaHOBJICHUA U pa3BUTHUA
TCHCTUKH KaK HAYKH

74

OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHUKH.
JlabopaTtopHnas pabota «JIlpo3odmia kakx
00BEKT T€HETUYECKUX UCCIIEI0BAHUIDY

75

3aKOHOMEPHOCTH HACTIEOBAHUS
Mpu3HaKoB. MOHOTHOpHIHOE
ckpemuBanue. [Ipakruueckas padbota
"U3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeniuBanus y Apo30 Qb

76

IIuTomornueckre OCHOBBI
MOHOTHOPHTHOTO CKPEIIMBAHUS

77

Ananusupyroliee cKpeiuBaHue.
Henonnoe nomunupoBanue

78

JluruGpuHoe ckperuBaHue.
[IpakTuueckas pabora «3ydyenue
Pe3yNbTaTOB AUTHOPUAHOTO CKPEIIMBAHUS
y IpO30(HITBDY

79

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI I[I/IFI/I6pI/I,I[HOI‘O
CKpCUIMBAaHUA

80

CHCHHGHHOC HacCJICJOBAHUC ITPU3HAKOB

81

XpOMO COMHasA TCOpH: HACICACTBCHHOCTU

82

I'eneTuka momna

83

I'enoTHI KakK LIEIOCTHAS CUCTEMa

N N




84

I'eneTn4eCcKuit KOHTPOJIb Pa3BUTHUA
pacTEeHUM, )KUBOTHBIX U YEJIOBEKA

85

MN3MeHYMBOCTD MpU3HAKOB. Bribl
U3MEHYUBOCTH

86

MoudukanroHHas U3BMEHIHUBOCTh

87

BaprannonHsll psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PHUKATIOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapualMOHHOTO psiia U
BAPUALIMOHHON KPUBON»

88

T'enoTunmyeckas N3MEHUYHNBOCTb.
KomOunarusHass U3MEHYUBOCTD

89

MyranuoHHast '3MEHYUBOCTb.
[IpakTuueckas pabota «MyTtamuu y
po30¢ Bl (Ha TOTOBBIX
MHKpOIIpenaparax)

90

3aKOHOM€pHOCTI/I MYTAllTHOHHOI'O
Impornecca. OIHUreHeTUKAa U SITMIeHOMHUKA

91

I'eneruka yenoBeka. [IpakTuueckas pabora
«CocTraBieHe U aHaJIu3 POIO0CIOBHOI

92

MeTtoasl MEAUIIMHCKOI TeHETUKHU

93

3HayeHHe MCHHHHHCKOﬁ I'CHCTHUKHU B
IpeaAOTBpaAllCHUN U JICUCHUHN
FeHETUYECKHX 3a00JI€BaHMI YeT0BEKA

94

OcCHOBHBIE IOHATHS CEJIEKIINH.
JlaGopatopHas pabota «/3y4eHue copToB
KYJIBTYPHBIX PACTEHUI U MOPOJ] TOMALTHUX
AKHUBOTHBIX»

95

MeTomp! CeNneKIIMOHHON pabOTHI.
JIaGopatopHas pabora «/3yuenue
METOJIOB CEJIEKLIUU PACTEHUI»




JIOCTHKEHMS CEJIEKIIUU PACTCHUM U

96 ’KuBOTHBIX. [IpakTHueckas pabora 1
«IIpuBUBKa pacTeHHI»
97 CoxpaneHue, U3y4eHHE U UCIIOJIb30BaHHE 1
TeHETHYECKUX PECYPCOB
buoTexHosorus kak Hayka u 0Tpaciib
98 npousBoicTBa. [IpakTnueckas padora 1
«M3ydenne 00bEeKTOB OMOTEXHOJIOT UM
99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON 1
OMOTI0THHI
100 XpoMOCOMHasI U TeHHAsI MH)KEHEPHST 1 1
101 MenuuuacKkre OMOTEXHOJIOT NN
102 HroroBasi koHTpo/ILHaAsSI padoTa 1
OBIIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeE!
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHue, €CTECTBEHHBIHN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUN 1
9 D¢ ekt ocnoparenst. dpdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBISIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tprcnoco6IeHHOCTh OPTaHU3MOB Kak
pe3yJIbTaT MUKPOIBOJIIOIUH.
JIabopartopnas padorta «/3y4enue
apoMop(}030B U UANOATATITAIIUH Y
paCTCHI/H\/JI 1 JKUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas pabota «IIpucnocobnerus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlabopaTtopHnas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOAbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIILHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO0mre 3aKOHOMEPHOCTH BOJTFOIHH
24 AnantuBHas paauanys. HepaBHOMepHOCTD
TEMIIOB SBOJIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHHUS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE dTanbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umore3s! 3aposKICHUS )KU3HA
Hctopus 3emin 1 METObI €€ N3y4EHUS.
29 JlabopaTtopHnas padora «M3ydeHue u 05
ONMCAaHKNE UCKOMAEMBIX OCTATKOB APEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tamnsl opraHun4eckoin
9BOJIIOLIUI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIlbl YBOJIIOLUH
39 pactutenbHoro Mupa. Ilpaktuueckas 05
pabora «M3yueHue ocobeHHOCTEH '
CTPOEHHUS PAaCTEHUN pPa3HbIX OTAEIOBY»
33 OCHOBHBIE ATaITbl YBOJIOIH KUBOTHOTO
MUpa
DBouToNNs )KUBOTHBIX. [IpakTiueckas
34 paboTa «M3yuenue ocodbeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTue )xn3HM Ha 3eMIe 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYCCKUE TPYIITIBI
OpraHu3MOB

40 AHTpOIIOJIOTHSI — HayKa O 4eJloBeKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHnas

42 pabota «/3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHoleHne OHOJIOTMYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOLNUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pacsl. [IpakTideckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTanui 4eJIoBeKay

49 MeX TUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHast padora

o1 «M3y4eHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIIEA0BaHUN

59 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopbI 1
Abunotnueckue pakropbl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabota «BbisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHHe 1 0.5
MIPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO
TeMIIepaTypbh»
AbuoTtnueckue pakropsl. BiaxkHOCTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHaTOMUYECKHE 0COOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMSI OPTaHU3MOB B cpejie 1
oburtaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTOKa3aTeIU MOMmyJIsIuun:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEININ TOTYJISIIHH:

64 POXKIIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTHYeCKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBble pocTa YUCIIEHHOCTH TIOMYJISIIHH.
KpuBbie BEDKUBAHUS
OKoJIornYecKas HUIlla BUIA.

68 JlabopaTtopHnas padorta «IIpucnocobnerus 0.5
CEMSTH PaCTEeHUH K PaCcCEeIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Co00111€cTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BeliecTB U MOTOK SHEPTUU B
9KOCHUCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktndeckas padora 05
«3yueHue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (hOPMHUPOBAHHS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYISIIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuiernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMSI
ounocdepsl

86 KpyroBopoTs! BemecTs u
OMOTre0XUMHYECKUE LIUKIIbI

87 3oHanbHOCTH OuOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBoCcTh OMoCchepsl

89 DKOJIOTHYeCKUE KPU3UCHI U UX TPUUMHBI

90 BosneiicTBue yenoseka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHICTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPOIbL

PanmonansHo€ IpUpPOA0IOIH30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 O606menne no Teme «MHUKPOIBOIIOHS U 1 .
e€ pe3yabTaThD»

96 O6061menue o teme «Makpo3BOITIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u 1
pa3BHUTHE )KU3HU HA 3EMIIE»

98 O6061mmenue o teme «IIpoucxoxaenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue Mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUs

101 O606H.[6HI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI
O606mmenue o teme «buocdepa —

102 1 1
ry00aIbHAsI YKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 13 75

I[TPOTPAMME







YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. VYue6nux:buonorus.11 knace,yqeOHuK 11 001MI€00pa30BATENbHBIX OPraHH3aLUiA/

yrayoieHHbli ypoBenb mof pea. B.K Llymuaoro u I''M JIpmmmmna. M. :T1pocsemenune 2022.

2. Yuebuuk:buonorus.10 knace,yaeOHHK 1 0611e00pa30BaTeNbHbIX OPraHU3aluii/

yriyoneHnnbsiit yposenb noj pen. B.K [lymuoro u I'M JIpimimuia. M. :ITpocsemenne 2022.

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA
1. Meroanueckoe nmocooue/Ilaceunnk B.B., AkiinonepHoe o01iecTBo

uzaarenscTBo "IIpocsenienue"”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

no

http://www.en.edu.ru

w

. https://content.edsoo.ru/lab/

4. http://www.school.edu.ru

ol

. http://www.fipi.ru/

o

http://www.rustest.ru/

~

http://school-collection.edu.ru/

oo

https://bioll-vpr.sdamagia.ru /
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http://school-collection.edu.ru/
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