I'OCYIAAPCTBEHHOE ITPOPECCHOHAJIBHOE OBPA3OBATEJIBHOE YYPEXIEHNE
«KY3BACCKOE YUM/INIIE OJIMMIIMMCKOI'O PESEPBA»

YTBEPXIAIO
nupekrop I'TIOY
«Ky3bacckoe YOP»
H.B. CusukoBa

[Tpukas ot 30.08.2023 Ne 244 a-y

PABOYAS ITPOTPAMMA YUEBHOM JTUCLMITIVHBI

OVIly.12 BUOJIOT Ul

49.02.01 ®usnyeckas KynbTypa

[TpuHsTa IEAArOTMYECKUM COBETOM
I['TIOY «Kyzbacckoe YOP»
[TpoTtokoin ot 30.08.2023 r. Ne 1

Jlennnck-Ky3Henkuit
2023



MOSCHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpemHero obmero obpazoBanms pa3paboTaHa Ha ocHOBe DeaepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOi paboyeil mporpaMMbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6néunoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm OPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MIPU3BaHBl OOCCICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM MpodeCcCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C NpodopuUeHTAIMEld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTH HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEH, TICUXO0JIOTHUEN, CHOPTOM WJIM BOEHHBIM JI€JIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE o
Head U 3ajadax u3ydeHusi ydyeOHoro mpeamera «buonorus» Ha yriy0iaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEAMETHOE COAep KaHue, ero
CTPYKTYpPHpPOBAaHHME TIO pa3jieliaM © TeMaM, paclpeiesieHne Mo Kjaccam,
PEKOMEHyeT MOCIEA0BATeIbHOCTh H3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTUM Ha YpPOBHE
OCHOBHOTO  00miero oOpa3oBaHus, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIee pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOTO MBIIIJICHUSI, TPEACTaBICHUM O 370pOBOM oOpas3e >KW3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTHM TakKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk TMIAHUPYEMBIM
JUYHOCTHBIM, METAINpPeJAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUAOB Yy4e€OHO-MO3HABAaTEIbHOU  JIESITENIbHOCTH
OOy4Jarommxcsi MO OCBOCHHIO COJEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero o0I1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopa3oBaHuUs
3aBepiiaeT OuOJIOTMYEeCKOoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacuidpeHue U yriayOJlieHne 3HaHUW OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJTIOLIUOHHOIO YYEHHUS U SKOJIOTHH.

N3yuenune yudebHOro mnpeamera «buonorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
OuoJiorn4eckoro  oOpa3oBaHUs B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanus. OCHOBY €ro COAEPKAHUS COCTABISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYyYEHHBIX TIPU HU3YYEHUH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclMpeHbl U YrIyOneHbl OHWOJOTMYECKHME 3HAHHUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OaKTepHsX, OpraHU3ME 4YeJIOBEeKa, OOIIUX 3aKOHOMEPHOCTAX IKHU3HU,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI JUIS MOCIEAYIOIIETO
BbIOOpa mpodeccuu. Bo3MokHa Takke HHTErpanusi OWOJOTMYECKUMX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYUYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosiorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMH, SMOpPUOJIOTUH U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETHUYECKOM
OMOJIOTMHY, aKTyalU3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THUH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
O0Oy4YaroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MIPaBUJI,
JIe)KaIlUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHbBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vu M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, OISy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCIJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTHYeCcKUX 3HaHWM. J{is
pa3BUTUS M TOJAJEpKaHUS HHTepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepHualla B COAECPKAHUU MPOTrPaAMMBbl
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM unu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEeM.



Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriyOiaEHHOM ypOBHE —
OBIIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pPAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONpeAesIEHHON o0jacTu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OuHoJjiorueil, wnm K BBIOOpPY
y4eOHOT0 3aBeICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeamera «buosorus» Ha
yri1yOIEHHOM YPOBHE 00€CIIEUMBAETCS PEIICHUEM CIEIYIOIINX 3a1a4:

OCBOEHHUE O0YYAIOIIMMHUCSA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHU, MHOTO00Opa3uh M OCOOEHHOCTAX OHOJIOTHUYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsLus, BUA, OMOreoleHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCd C METOJAMH IO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJJaMU  OMOJIOTUYECKHX HayK (MOJEKYISIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMUM U CHHTETHYECKOW OHOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
UCCIeOBaHUM B JjabopaTopum W B mpupone (HabOironeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJIETUPOBAHUE);

OBlaZicHue OOy4YalolUMUCS YMEHHUSIMU: CAMOCTOSATEIbHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYH0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)KaroIleW NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO H
3MI0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@HIaKTUKA MH(GEKIIMOHHBIX 3a00J€BaHMM, TTpaBuia MOBEJICHUS B MPUPOJAE U
oOecrieueHus 6€30MacHOCTU COOCTBEHHOW KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS MHTEIIEKTYaJIbHBIX U TBOPUYECKMX CHOCOOHOCTEH
B IMpOIlECCE€ 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €0 MpoOjeMamMH, METOAO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOACIUPOBAHUS OMOJOTUYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHMSI K )KUBOW TIPHUPOJIE B
I1EJIOM M K OTJICTBHBIM €€ 00BbEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOINEH KyJIbTyphbl TIOBEIACHUS B IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIbLHOM
MPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJE, OXPaHBI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 37I0POBbSI
OKPYXXAIOIIUX  Jrojie  (CoOmroeHuss Mep NpoPUIaKTUKKA — 3a00JICBaHUM,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATEIbHOCTH B YPE3BBIUAMHBIX CUTYyaIUsAX
OPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHW€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOy4YaroIIMMHCS
WHIUBUTy aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJeytonemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIMBUTYyAIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHUOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B Hezelto).

OT60op opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHHU
OCYIICCTBIISCTCS ¢ YUETOM CHEIU(UKH €ro COJACpKaHWs W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHU3ANMSAX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH HA YIITyOJEHHOM YPOBHE
SBJISIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBITOJTHCHUH MPOSKTHBIX M YYEOHO-MCCIIEI0BATEILCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIACTCS ydUTEJIEeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJAEPXKXAHUE OBYUYEHUA

Copnep:kaHue IporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OMoJIorus — KOMIUIEKCHasl Hayka. KpaTkas uCTOpusi pa3BUTHS
Ouonoruu.  buonormyeckue HayKM M HU3y4yaeMble UMH  MIPOOJIEMBI.
dyHIaMEHTaJbHbIEC, NPUKIAIHBIE W TOUCKOBBIE HAy4YHBIE HCCICIOBAHUS B
OMOJIOTHH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHWE OUOJIOTUU B
[IPAKTUYECKOM JEATECIIbHOCTA 4YEJOBEKAa: MEIULHMHE, CEIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPAaHE IPUPOBI.

JleMoHCTpauun

[Toptpetsl: Apuctotens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb U LEJIOCTHOCTb,
CIOXHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3ally KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(bmoreonenoTnyeckuit), Omochepubiii. IIporecchl, MPOUCXOIAIINE B IKHUBBIX
cucremax. OCHOBHBIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaronime ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yueHnne >kuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3als, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCUMOM TiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runores3a. [lonsarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosiornmueckux JaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI UMCKaXX€HUS PE3yJAbTaTOB »JKcrepumeHTa. [lonsiThe
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buomornueckue
cucrteMmbl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3alMU KUBOH
npuponib», «CTpoeHHe KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI



OpraHOB YEJIOBEUECKOro opraHusman, «buoreomenos», «buochepa», «Metomsl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  ynabopaTopHoe  OOOpyldOBaHHME  JJisi  MOPOBEACHUS
HaAOJIIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE Pa3IMYHBIX METOJAOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpyKTypHO-QYHKIIMOHAJIbHAS e€AUMHUIIA KuBoro. Mcropus
OoTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC ITOJOKECHHS COBPEMEHHOH KJICTOYHOU
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInanIbHOe
HEeHTpUYTUpOBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHAass MUKpockonus. Kougoxanvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. Unelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KIETOYHON OUOIOTHU
(xpomartorpadus, aektpodope3, auddepeHanbHoe EeHTPUGYTHUPOBaHUE,
ITLIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasnuu. MuHepaibHble BEIIECTBA KJIETKH, WX OHOJOTHYECKas
posb. PoJjib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckre BelllecTBa KIETKUA. buonormyeckue mnonauMmepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mousekyibl. [lepBuunas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanuss  Oenkos.
buonornyeckue Gpynkmum 6enkoB. [puonsi.

YraeBoasl. MoHOCaxapuabl, AUCAXapUibl, OJUTOCAXaPUIbI U TOJIUCAXAPUIBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.



Jlununel. ['uapodunbHo-TuapodoOHBIE cBOMicTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
aunuoB. OOmMe cBOoWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpuanun xomruiementapuoctu. [IpaBwio Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buael PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (PYHKIIUU B
kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMO(DU3NYECKUE UCCIIETOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoMoOnekynl. Mooderuposarue
CMpYKmypbl U OYHKYUti OUOMONEKY U UX Komniekcos. KomnviomepHuiti ousaun u
opeanuyeckul cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBON MPUPOIE».

Tabmuubr u cxembl: «llepuoamveckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKyJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBON MOJIEKYJNb», «CTpoeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHWe MOJeKyld JUNUaoB», «HyKIenHOBbIE KHUCIOTBHI»,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKast MOCy/1a U 000PyI0BaHKE.

JlabopaTtopnasi pabora «O0HapyxkeHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccrienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHbBIX OPTaHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbel KIETOK: JyKapuoTHUecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuoTHueckoil kiaeTku. Kierounas crenka 6aktepuil 1 apxei.
Oco0eHHOCTH CTpOEHHUs] TeTepOoTPO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (YHKIITMOHUPOBAHHE AYKapUOTUYECKOU KJIETKHU.
[Inazmatuueckass wmemOpana (razmanemma). CTpykTypa  IJIa3MaTHYeCKOU



MeMOpaHbl. TpaHCHOPT BELIECTB Yepe3 IUIa3MaTHUECKyl0 MeMOpaHy: MMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHYHBIM
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MemOpanbl. Pabota HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk3omuTto3. Kiuetounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHH, rprOOB.

[uromnasma. [{urozomns. [utockener. [[Buxxenue nuromniaazmbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpraHoubl KIETKU: SHAOIUIa3MAaTHYeCKas CeTh
(BIIC), anmapar T'onbaxku, JTU30COMBI, UX CTpoeHUe M (QyHKIMU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTku. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuii  (arpaHyisipHbIA)  SHIOIIA3MATUYECKUN
petukynyM. CekpeTopHas QpyHkuus ammapata ['onpmku. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKM:  MHUTOXOHJPUHM,  IJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN W 1actun. llepBuunsble,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opraHouabl kieTku CTpoeHue U (PyHKUUU HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIILIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetounslit
ueHTp. CrpoeHue U© JBUKEHHE JKTYTUKOB M pecHHYeK. MUKpoTpyOouku
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /JluHamuka s0epHOU 00010uKu 6 mumose. AHoepHulil
MPAHCcnopm.

Knerounsie BriatoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpl u cxeMbl: «CTpoeHHE 3YKAPUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPHW, «Aapo», «CTpoeHNE NPOKAPUOTHIECKON KIETKNY.



OOopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIIpEnapaTbl pPACTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPTaHU3MOB).

IIpakTHueckasi padora «3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

Jlabopatopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas  padora  «/3ydeHue  [OBWKEHHUS  LUTOILIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUAE JHEPIUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrneueHne KieTku: mnpeBpamieHne AT B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBINM XapakTep peakuid KJIETOYHOTO
Metabonuzma. DepMeHThl, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPTraHMYECKUX KAaTaJIM3aTOpoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHBIX (DAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunteza. CetoBasi u TeMHOBas pasbl. Domoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepHUH, BOJOPOIHbBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

AHadpoOHbIe opranu3Mbl. Bujsl Opoxxenus. [IpoaykTel OposkeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOrO IMyTH
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun



[Toptpetsr: JIxk. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUCCKU 00Men», «brocruHTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass paGora «/3ydyeHue  KaTadTUTUYECKOM  aKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

Jlabopatopuass pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HacseacrBenHass uHGoOpMaLus U peaju3anus eé B KiIeTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTEe3a. Peannszanus HacneAcTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e OenKa.

Cogpemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
MPOKAPUOT U 3YKApHOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresa
onepona (®. Kaxo6, K. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2€HO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
MPOILIECCOB B KJIeTKe. KileTouHbIl roMeocTas.

Bupycel — HexiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHME
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvle pynkyuu 6enrxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.



Tabmumpr u cxembl: «buocunres Oenka», «['enernueckuit koay», «Bupycem,
«bakTepuodarmy.

IIpakTn4yeckas padora «Co3anne MOJEI BUPyCay.

Tema 8. ZKuzHeHHBIA HUKJ KJICTKH

Knerouneli 1uxn, ero mnepuoiasl u perymauus. Wutepdaza m mwuros.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdaze. [loAroToBka KIETKH K
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
HOCTCUHTETUYECKUN (IPEMUTOTUYECKUI) IEPUO]IbI UHTEP(a3BL.

Marpuunsiii cunte3 JIHK — penmukanms. Ilpunnunsr perumkanuu JIHK:
KOMIIJIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBI  CHHTE3, AHTUIAPAJUIEIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. CtpoeHue xpomocoM. Termomepsl u

TeromMepaza. XpPOMOCOMHBIA HAaOOp KJIETKM — KapuOTUIl. JIUMIouaHbld W
rariouaHbelii  HaOOpsl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue wimetku — wmuTo3. Craauu MHUTO3a M MPOUCXOMSIINE B HUX

nporneccel. Tunbel muto3a. KapuoknHe3 n nuToknHe3. buosiormdeckoe 3HaueHUe
MHUTO3A.

Perynsinusa MUTOTHYECKOrO IUKIA KJIETKHU. [IporpamMmmupyemasi KieTouyHas
rubesnp — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu kiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MwuTo3», «CTpoeHwue
xpomocomy, «Pemmkamusa JHK».

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoOIpenaparbl: «MuUTo3 B KJIETKax
KOpEIIKa JIyKay.

JlabopaTtopnass  pabora «3yuerne = XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlaGopaTopHnasi pabora «HaGmoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCcOoOEHHOCTH  CTPOEHUS U IKU3ZHENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHbIE TPHUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUcThl. KolloHMaNbHbIE OpraHU3MBbl.

B3anMoOCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucteMbl opranoB. OpraHnusM Kak eInHoe 1enoe. ['omeocras.



Tkanu pacrteHunid. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTelbHAs,
MOKPOBHAsI, TMPOBOJAINAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GYyHKIMI 1 pacoyoKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JIOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (PYHKIUN WU
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'eHEpaTHUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacreHunii. CKeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHI ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBuxkeHne  opraHm3MoB. JIBM>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BHMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomieHue BOABI, YIJIEKUCIOrO Tra3a H
MHHEPAJIBbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >KMBOTHBIX. BHyTpuIosoctHoe u
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llnmieBapurenbHas
CHUCTEMA YEIJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBoTHbIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUSI JIETKUX TIMO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPAaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewecTB y JKUBOTHBIX. KpoOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX M u4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v e€ peryJisius.

Brinenenue y opranusmoB. Beigenenue y pacreHuil. Beiaenenue y
)KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BbigeneHus. DunbTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJICICHUSI.
CBs13b MOJOCTH T€JIa C KPOBEHOCHOM U BBIICJIUTENBHON cucTemMaMu. Beiaenenue y
MMO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. Ctpoenne n (pyHKITMOHMpPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.



3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX Opranu3MoB. Cropbl
OakTepuil M UUCTHl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pPAaCTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOH 3aIIUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX MNpPOU3BOAHBIE.
3amura opranusma oT OojnesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPANbHBIA MUMMYHUTET. BpoXa€HHBIH u TpHOOpEeTEHHBIA crenuduuecKuii
UMMYHUTET. Teopust KIOHaIbHO-ceIeKTUBHOr0o mMMmyHutera (II. Opmux, @. M.
bepuet, C. Tonerara). BocmasiurenbHble OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTte ¥ peryisius |y OpraHusMmoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTte u perymsauus y
pacteHuid. POCTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHas cucrema u peduieKTOpHasi peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBl. DBOJIOUNOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediuexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenes3pl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOM cuCTeM. [ umoTanaMmo-runodusapHas
CUCTEMA.

JleMmoHCcTpauumn

[Toptper: U. 11. I1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucremMbl  OpPraHoB TNO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe CcTeOms»,
«CTpoeHue JNHUCTOBOM IMIACTUHKN», «TKaHM KUBOTHBIX», «CKENET 4YeIOBEeKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

cucrema», «HepBHas  cucrema», «Koxa», «MplmieuHas  cucteMay,
«BpigenutenpHas cucteMay, «IHIOKPUHHAS cuctema», «CTpOEHHE MBIIIIbI,
«Ummynurer»,  «KuiieuyHomonoctHele»y, «CxemMa  TMUTaHUS  PACTECHUNY,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHne maHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymku», «HepBHas — cucrtema
npecmbikaromuxcs», «HepBHas — cucrema  nruny», «HepBHas — cucrtema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu



pacTeHHMil pa3HBIX OTHAEJIOB, BJIAXHBIE TMpENaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opya0BaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MATAHUS PACTCHUN,
pacuieruieHus Kpaxmalia U OeJIKOB o AelcTBUeM (epMEHTOB, 000pyAOBaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEeH sKUBOTHBIX).

JlabopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTEHHUS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  06ecrnoioro  pa3MHOXKEHHUS:  MOYKOBaHUE,  CIOPYJISIUA,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B meno3se. Kpoccnarosep. buosnornyeckuii cmMpicCi
M€i03a W IIOJIOBOro Tmporecca. Melo3 W ero Mecto B KM3HEHHOM IUKIIE
OpPTraHUu3MOB.

[IpenzaponsiieBoe pazsutue. ['amerorenes y :kuBOTHBIX. [10J10BBIE Kee3bl.
OO0pazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOPUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTeHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moderu mopghoeenesza. Craguu >MOpHOTEeHEe3a
JKUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJECHUS MIICKONMUTAIONUX. 3apOBIIIEBbIE JIMUCTKH
(ractpynsnus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHATbHAS HWHAYKIHA).
3akiajKka TUIlaHa CTPOCHUSA JKMBOTHOTO KaK  pE3yJbTaT HEePAPXUUYECKHUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE PA3TUYHBIX
(baKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbId nepuoa. Ilpsmoe u
HempsiMoe pas3BuTue. PaszBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO
pa3BUTHUS, UX PACHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
PETYISIUU POCTA )KUBOTHBIX U YesoBeka. CTaauu MoCcTIMOPUOHATBHOTO Pa3BUTHS



y ’KMBOTHBIX U uenoBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM [HuKJIe pacteHud. OOpa3oBaHHe CIOp B IIpolecce Meio3sa.
I'ametorenes y pacreHuid. OTIJIOAOTBOPEHHWE M Pa3BUTUE PACTUTEIIBHBIX
opranu3moB. JIBoifHOE OIJIOIOTBOPEHHE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHuE U
Pa3BUTUE CEMEHU.

MexaHu3MBbl peryJaluyd OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JdeMoHCTpaMuU

[Toptpetsl: C. I'. HaBamun, X. [Inemas.

Tabnmuupl u cxembl: «BereratuBHOe pasMHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHuEe TUAPB, «Mehosy, «XpoMocoMbl», «l'ameroreHesy», «CTpoeHue
SUIEKIETKH U criepMaTo3onia», «OCHOBHbIE CTaguu OHTOreHe3a», «lIpsimoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3zButne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHune ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTb», <«OKH3HEHHBIM [UKI MXa», <OKU3HEHHBIA  LUKII
MManoOPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopyioBaHuEe: CBETOBOM MHUKPOCKON, MHUKpONpENnaparbl SHULEKIETOK H
CIIEpMAaTO30U1I0B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKpOMpenapaTaxj».

IIpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOKEHHUS BBICIINX
PACTEHHI».

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Pabotsr T
Mengens, I'. ne ®puza, T. Moprana. Poiib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6oter H. K. KonerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE TIOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE TE€HbI, AJbTCPHATUBHBIE MPU3HAKH, JOMHUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdeMoHCcTpaMu



[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxeMbl: «MeTo1bl FTeHETUKIY, «CXEMBI CKPEILIUBAHUS.

JlaGopaTtopnas padora «/[po3oduna kKak OOBEKT T'€HETUYECKHUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno noMmunupoBanus. Bropoii
3aKkOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHus. [ unores3a 4ucToThl raMer.

AHanm3upyroniee ckpemmBanne. [[poMeKyTOUHBIA XapakTep HAclIeIOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpenuBanue. Tpetuid 3akoH MeHzens — 3aKOH HE3aBUCUMOTO
HAcJEeIOBaHMUS  TpHU3HAKOB.  lluTonmornueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXIAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS TOJIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTeporaMmeTHbId MoJ. ['eHeTuueckas
CTPYKTYpa IIOJIOBBIX XpOMOCOM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajulenn3M. B3anMoAeNCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommiementaprnocts. Onucras. [lomumepus.

['eHETUYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX WM 4YEJIOBEKa, a
TakKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIUMA.
['eHeTryeckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MUKpOOHOM». ['eHeTmyeckue acneKkThl KOHTPOJIS U
WU3MEHEHUS HACJIeICTBEHHOW MH(OpMAIMU B TOKOJICHUX KIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOil 3akoHBI Mennemns», « Tpetuii 3akoH
MeHnnens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y JIpo30duibl», «l'eHeThka Tmosay,
«Kapuotun uenoseka», «Kapuotun apozodpunby, «KapuoTunm OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIMUd 3aKOHOB €IMHOOOpasws
rUOpUJIOB TIEPBOrO TIOKOJICHUS M PACIICIJICHUS MPU3HAKOB, MOJAEIb IS



JEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUS NPU3HAKOB, MOJEIb I
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30(DUIIBD».

IIpakTuyeckass  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpENIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMHpOBaHUU (HEHOTHUIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASL.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeast B (opMUpOBaHUU
MoAU(PUKAIIMOHHON M3MeHYnBOoCcTH. HopMa peakiuu mnpusHaka. BapuanmoHHBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTMIIMUECKAs N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
T€HETUYECKOT0 pa3Ho00pa3us B Mpejiesiax 0JJHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuUIbI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W  WHIYUUMpPOBaHHbIE MyTauuu. SnepHsle U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUe U MoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHOM u3MeHunBoct (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUx akmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdeMmoHcTpanuu

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

Tabmuet u cxeMbl: «Bugsl  um3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas U3MCHYHUBOCTHY, «Meiosy,
«OmonoTBopeHuey, «I eHeTndeckue 3a0oieBaHus YyeIoBeKay, « Buabl MyTammiiy.

OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIYHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(UKAIMMOHHON W3MEHUYMBOCTU. llocTpoeHue BapualMOHHOTO psga U
BapUALMOHHON KPUBOWY.



IIpakTuyeckas padora «Myrtauun y JApo3o¢uiabl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YejI0BEKA

Kapuotun denoBeka. MexayHapoaHas IporpaMma HMCCIEIOBaHUS T€HOMA
4yejaoBeKa.  MeToJbl  M3YYEHMSI TEHETUKHA  4YEJIOBEKA: T'€HEAIOTHYECKHUM,
OJIM3HEIOBEIM, IIMTOr€HETUYECKUH, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAECICHUE FeHOTHIIA:
MTOJTHOTEHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[11IP-ananu3a. HacineacTBeHHbIe 3a00IeBaHUs YelloBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oose3HH dYenoBeka. boyie3HW ¢ HACIENCTBEHHOM IPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH N€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUuecKoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJICTKU. [[OHSATHE «TE€HETHUYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIICIOBAaHUN B
00J1acTH peaKTUPOBAHUS T€HOMA 1 CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOM YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JlemoHcTpanuu

Tabmuupbr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yeJoBeKkay, «I eHeTndeckue 3a00JIeBaHNS YETTOBEKaY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpraHu3MoB

JloMecTukanuss W celeKuus. 3apoKJACHUE CEJCKIIMU W JIOMECTHUKAIIUH.
Yuenue H. WM. BaBumoBa o lleHTpax mnpOUCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUU. Ponb cenekuuu B CO3IaHMU COPTOB PACTEHUM U TOPOJA
*KuBOTHBIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJIOTUYECKMX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PadOTHI.

Metoasl cenekImoHHON paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp IO TEHOTHNY C TIOMOIIBIO OIEHKHU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoTHI.
PanuaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak MCTOYHUK MyTallUui y KyJIbTYPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTHPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK 111 momy4ueHns ncxoJHOTO MaTepuaa Jijisl CEeKITUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnuskopoacTBeHHOE — CKpemmBaHue, wid  MHOpuamHT.  HepomcTtBenHoe
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue



rerepo3uca B cenekuuu. OtnanéHHas rudpuauzanus. [Ipeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
DeBonoYUAY.

CoxpaHeHrEe U U3y4YEHUE T'EHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH IS CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpaneHue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYuecmayomux U coO30anusi HO8blX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHblX MexHoL02UlL.

JleMoHCTpauumn

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00OPAa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas Tudpuauzanusy, «MyTtaresesy.

JlabopaTopHasi pabdora «/3ydeHne coOpTOB KyJIbTYPHBIX PACTEHUN U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKeKypeusi «OCHOBHBIE METONBI W JOCTHKEHHMS CEJIEKUMU PAaCTEHUN U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI O0MOJIOTHS

OOBEKThI, MCHOJb3yEMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTraHU3MBbI, 170, XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX HPOAYKTOB,
BUHOJENHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipon3BoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB L EJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAaHUSI TEHOMOB C LIEJIBIO MOJIYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHUECKUE MTYTH.

Kiierounas wnxkeHepusa. MeTonpl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
K#UBOTHBIX. Kpuobanku. Comatuyeckas THOpuAM3alMg W COMATUYECKUN
smOpuorene3. lcnonb3oBaHWe TaIlJIOWJOB B CENEKUUU pacTeHwuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonvzosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KJIIOHUPOBAHHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIEp KIIETOK.



Texnonocuu  0300poeneHus, KYIbMUBUPOBAHUA U MUKPOKIOHANbHO20
DPA3MHONCEHUS CENbCKOXOZAUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JocTuxeHnss ¥ NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  MHXXEHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaumunaa. [TLP-
JMAarHocTuka. MeTa0oJIOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuommkeHepuss g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOTro OMONMpPUHTUHTAa U ckaddoaauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkunonupoBanusi PHK-conepkaimyx BUpYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HHKEHEpUs».

JlaGopaTopHasi padora «3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue m pa3BUTHE SBOJIONUOHHBIX INpPeEIACTABJICHUNA B
OouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. IIpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrKy1me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBHUHY (BbICOKasi ”HTEHCUBHOCTh
Pa3MHOXKEHHS OpraHUW3MOB, HACJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cunTteTnueckorr Tteopuu dBotonmu (CTD). HelTpanbHas
teopust 3Bomounud. CoBpeMeHHas SBOJIOUMOHHAsA  Ouojorusa. 3HA4YEeHHE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpaUuU



[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U xKuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoabl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHMSI JABMXKYIIMX CHJI 3BOJIIOLIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLIHI.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonmynsAauus Kak 3JIEMEHTapHas €IWHULA 3BOJOLUHA. COBPEMEHHBIE METO/BI
OLIEHKM TE€HETUYECKOr0 pPa3HOOoOpazus U CTPYKTypbl mnomyisaiuil. 3Menenue
reHooH/Ia TOMYJSILUUA KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsI 4YacTOT ayiesied B Homymsauusx. OQPQext
OCHOBatelsl. JDgpgexm Oymuinoynoeo 2opaviuika. CHUNCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
bonvuux u  Mmarvlx  nonyasayusx.  Mwurpanuu.  M3onsauus  mOMyJISIA:
reorpaduyeckas (IpocTpaHCTBEHHAs ), OHoJoTnYecKast (pEnpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(zm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
NOBEJAECHUS )KUBOTHBIX.

[Tprcnoco0AeHHOCT,  OPraHM3MOB  KaK  pe3yjidbTaT  MHKPOIBOJIIOLHH.
Bo3HukHOBEeHHE  MpUCNOCOOJEHU y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. IIpumepsl npucnocoOieHuit y opraHu3mMoB: MOp(OIOTrHYECKuE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3omsus — kitodeBor (aktop BugooOpazoBanusa. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),
CUMIATPUUIECKOE (3K0JIOTUYECKOE), «MTHOBEHHOE (monuIIOn IU3anus,
rudpuanzaiys). JJIMTenbHOCTh 3BOIIOIUOHHBIX MTPOILIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pasHsl.



Ponp sBomOnMOHHON OuMOJOrMM B pa3pabOTKE HAYYHBIX METOJIOB
coxXpaHeHHsi OMopa3zHooOpazusi. MUKpPOIBOIONMS U KOIBOJIOIUS MMAPa3UTOB U UX
x03s1eB. MexaHu3mbl (OPMUPOBAHMSI YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEl.

JdeMoHCTpaMuA

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

Tabmuel 1 cxembl: «MyTallMOHHass HW3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapau—BaitnOepray, «/IBuwxymue
CWJIbI 3BOJIOLUNY, «IJKOJIOrMYecKas HU30JSLUS MOMYJALUNA CEBaHCKOM (openmny,
«['eorpapuueckass M30AUS  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoiny, «IlonysiimoHHbIE BOJTHBI YUCICHHOCTH XUIITHUKOB U KEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0Opa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MHaycTpualIbHBIA MenaHu3M», «KuBble nckomnaemsie», «IIOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCHUTENBHOCTBY, «Kpurepun Buma», «Buasl-nBoviHukm», «CTpyKTypa BuAa B
npupozae», «CrnocoObl Bua0o0Opa3zoBaHus», «l'eorpapuyeckoe BuA00Opa3zoBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTHYECKOE BHMJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUIl U
3BEpell C MpUMEpaMH pa3IMYHBIX MNPUCTIOCOOJEHUN, 4Yyuyeiaa NOTUI[ U 3Bepei
pa3HbIX BHJOB, TepOapu pacTeHuW OMU3KUX BHUAOB, 0O0pPa30BABIIMXCSA
pPa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BplsBleHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHu3smMOB M HUX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlabopaTtopnass pabora «CpaBHEeHHWE BHJIOB IO MOPQOIOTHUECCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yabTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIOHMHU. [laneoHTonormyeckue MeETO[bl
u3ydyeHus oHBomouuu. Ilepexomnsie ¢GopMbl U (UIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpBl U
(ayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emnn. Bupbl-
SHAEMUKHU U PEITUKTHIL.

OMOpHUONIOrHYecKre U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUS
BOMIIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M IOSBICHUS
DBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOIMYHBIE  OpraHBbl.



PynumenTtapHbsle  opraHbl M araBuU3Mbl.  MOJEKYJISIPHO-T€HETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTUYECKME  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonornynsie reHbl. COBpEeMEHHBIE METO/ABI MOCTPOCHHUS (PUIOTeHEeTHUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBuiIa) dBOOIUU. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
HBOJIOLIHH.

JdeMoHCcTpauuU

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkelb.

Tabmuupbl U cxembl: «DUIOreHETUUECKUN DSl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3eMian», «Jlpeii KOHTHHEHTOBY,
«Penukte», «HauanbHble cTaguu 3MOPHUOHAJIBLHOTO Pa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaITpaBJIEHUS 3BOJIOIUNY, «O0IIHE 3aKOHOMEPHOCTH 3BOJIFOLIHI.

ObopynoBaHue: KOJUIEKIUHU, TepOapuu, MYJSKH HCKONAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrepmus. /JJoHaydHble IPEACTABICHUS O 3apOKJIECHUN JKU3HU (KPEalOHU3M).
['unore3a NOCTOSHHOTO CaMO3apOsKICHUS KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIAM. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKAas OHBOTIONMSA. AOHWOICHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. IOpu.
O6pazoBanue mnoduMepoB U3 MoHOMepoB. KoamepBatHas rtumnoteza A. .
Onapuna, runore3a nepBuyHoro oynsona J[x. XomnaeiHa, reHeTUYecKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHUE MPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOcUTENbHAsT U aOCOJIIOTHAS
reoXpoHoJIOrus. ['€e0XpoHOIOrnuecKkast mKaaa: 30Hbl, 3pbl, IEPUOIbI, STOXU.

HauvanbHbie 3Tanbel opraHnueckod »HBoaonud. [logBiaeHne u 3BOIOLUA
HEPBBIX KJIETOK. DBOJIOLHMS MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapuUOTHI.



[Tpoucxoxaenne 3ykapuot (CUMOHOTeHe3). DBOTIOLNOHHOE MTPOUCXOKICHHUE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX 'PYIIIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUMUU BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUW U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS O3BOHOYHBIX.
[Ipoucxoxnenue ampubuil u pentwimid. IIporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunnun kimoyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emie MO 3paM M IEpHOAaM: apXxeu, MpoTepo30il,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepUCTHKa KiIuMara |
TEOJIOTUYECKUX MpoueccoB. llosBIeHHE M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYriieoOpa3oBaHue: €ro yciaoBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onswita JI. [lactepa no
M3YUYEHHUIO CaMO3apoKJIeHUs *Ku3HW», «Cxema ombita C. Mumnepa, I'. FOpwuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUW», «['€OXpoHOJIOrHMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS dYKAPUOT
nyTéM cumoOuorenesa», «Cucrema XKuUBOW MNpUpoAb», «CTpoeHUe BHUPYyCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuedHononocTHbIEY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PpIOBI», «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )KU3HU B MIPOTEPO3OMCKOU Ipe», «PasButue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne *u3HU B ME3030MCKOU dpe», «Pa3BuTne Kn3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.



O6opynoBanue: repOapud pacTEHHIl pa3IUYHBIX OTAEJOB, KOJUIEKIUU
HAaCEKOMBIX, BJIQXKHBIE MTPENaparhl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydyelda NTHUIl U 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHaa JabopatopHast paGora «MoaenuMpoBaHHE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CUHTE3a OPraHMYECKUX COCTUHEHHH B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuME HMCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydyeHne OCOOEHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yueHne ocoOOEHHOCTEN CTPOEHMSI MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3a1aun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHUM YEJIOBEKA. PenurmnosHele
B033peHUs. COBpEMEHHBIE HAYUHBIE TEOPHH.

CX0ZCTBO Yen0BEKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEJIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKAa C  JKABOTHBIMU:  CPaBHUTENIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
nosezeHuUeckue. OTINYus YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COL[UaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HESE.

OCHOBHBIE CTaJUU aHTpoOIlOTeHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TIPEIKN YeTIOBEKOOOPa3HBIX 00€3bsH U
J0/1eH. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMelbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt —  00OmME  MPeNIoK
HEaHJEPTAIBCKOTO YeJIOBEKa M YEJIOBEKa pasyMHOro. YenoBek HeaHAepTanbCKUAN
KaK BHJ JIFOJEH XOJOJHOTO KiMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpenenamMu AQpuKu.
[TaneoreneTrka U NajgeoOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOp B MOMYJNSLMSIX
yenoBeka. MyTannoHHBIH Tporecc ¥ noaumopdusm. [lomymisiuoHHbIE BOJHBI,
npetid reroB, murpanus U «3p(eKT ocHOBaTEs» B MOIMYJSALUIX COBPEMEHHOTO
YEJI0BEKA.



Yenoseueckne pacel. Ilonarne o pace. bonpmme pacel: €BponeouaHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBAaTOpUaibHAas),  MOHTOJOWIHAs
(a3maTcko-aMepuKaHcKas). Bpems W myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTH — pacu3Ma.
[IpucnocoOIeHHOCTh YeoBEKa K pa3HbIM YCJIOBUSIM OKpY)Karolleld cpebl.
Bnusnue reorpaduueckoil cpeasl u  Apeida reHOB Ha MOP(DONOTHIO U
(bu3MONOTHIO YeTIOBeKa.

MexaucuMiuiiHapHabple  MeTojibl B (usnueckol  (OMOJIOTHYECKOH)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOIMyJsiuui. buoconnanbHbple HCCIEeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanue KO3BOIIOLMHI OMOJIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbI aHTPOTIOTIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHbD», «CKENeT 4YeloBeKa M CKEJIEeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIME CUIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
NPSIMOXOAIIMIY, «JleHncoBCkui yenoBek» «Heanaepransupby, «k KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITamnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM  OKaMEHEJIOCTeH, TMPEIMETOB  MaTepUaIbHOM
KyJIbTYphl ~TPENKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MudoIOoTHYECKUMU U OUOJEHCKUMH CIOKETaMHM TPOMCXOXKJICHUSI YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIEIb
yeperna 4YeJOoBE€Ka W ueperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa M KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHue U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. Ceepuona, J. I'ekkensi, A. Tencinu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTHUMH HAYKAMH.

Metonbl 3kosoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B HIKOJIOTHH:
NpUpoAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPYXAIOIIEH CPeIbl: TOKAIbHBIN, PETUOHATBHBINA U TJI0OATBHBIN.

3HaYeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJIOTUYECKOE
MHPOBO33PEHNE KAK OCHOBA CBS3€W 4YenoBeuecTBa C npuponon. GopMmupoBaHue
HKOJIOTHYECKOMN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJIECHUSI.



JeMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. Cesepuos, O. ['ekkeinb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Konoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKkoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uUxX aenctus. Kinaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTHYECKHUE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInOux). TonepanTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnyeckue ¢aktopel. CBeT Kak sKosiornueckuil ¢akrop. JlelictBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pPaCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaipHas poJib CBETA.
doTONEPUOIU3M.

Temmneparypa kak odkojorumyeckuii (akrop. [eiicTBue TemrmepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdyeckuid ¢aktop. IlpucnocoOnenuss pacteHuii k
NoJUIepKaHUI0 BoJHOro OanaHca. Knaccudukanusi pacTeHM MO OTHOIICHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyILHAs, MOYBEHHAs,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. IlpucrnocoOneHuss oOpraHu3MoOB K
JKU3HH B Pa3HBIX Cpelax.

buonornueckue putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kusnennsie popMbI pacTeHUN: NEePEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THUIPOOHMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pasa KU3HU.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHICTBUMU:
KOHKYPEHILIUS, XUIIIHUYECTBO, CUMOMNO03 U ero ¢opmel. [lapasurusm, koonepanus,
MYTyaln3M, KOMMEHCaIu3M (KBapTUPaHTCTBO, HaxJieOHNuecTBO). HeTpoduueckue
B3aMMOJEeUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE



OMOTHYECKUX B3aWMOJECHCTBUM [JJIsl CYIIECTBOBAaHUS OpPraHU3MOB B CpEAe
obutanwus. [I[pUHIINT KOHKYPEHTHOTO UCKIIOUECHHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «Te€mnoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
XKUBOTHBIX», «Cpenbl O0OMTaHUS OpPraHu3MoB», «bHOIOrMYEeCKHe pUTMBD,
«Kuznennole  Qopmbel  pactenuity, «KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOCHCTEMA HIMPOKOJIIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenmn
nuTaHus», «XumHuyecTBo», «llapasutusm», «Konkypenuus», «Cumomo3»,
«KommeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMUECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHU, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHMSI, repOapuu U KOJUIEKIIMU TETIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus JTaHHBIX IPYMI, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapum M KOJUIGKUMH PACTEHMH M JKUBOTHBIX, OOJIaJaloUMX uepTamu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu U
KOJUIEKIIMU PACTEHHM M JKUBOTHBIX PA3IUYHBIX >XKM3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi paGora «BrIgBICHHE NPUCTOCOOJICHUNM OpPraHU3MOB K
BJIUSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPHD».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH paCTECHUN U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. IKo010rusi BUAOB U NMOILYJIS UM

DKOJIOTMYECKHE  XapaKTepucTUku  nomymisuuu.  llomymsimust  kak
Ouonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrUU BUIOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi U TOJOBas CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALUA.

DKoJjiornyeckasl CTpykrypa nonyiasund. OLieHKa YUCIEHHOCTH MOIYJISILUU.
JluHaMuKa momyssiuu U €€ peryisiuus. buoTHdyeckuii NOTeHLHMAl MOMYJISLUH.
MonenupoBaHue AMHAMUKY nonyJsiuuy. KpuBble pocTa YHCIEHHOCTH NOMYJISLUN.
KpuBble BbDKMBaHUS. Perymnsius YUCICHHOCTH NOMYJSUUNA: poJib (HaKTOPOB,



3aBUCSLIUX U HE 3aBUCSALIUX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATErUU BUIOB (I- U
K-crparerun).

[Tonsitue 00 sKomornyeckoil Huie BUAa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XaruynHcoHa. PasMepbl 3KOJIOTMYECKOU
Huiu. [loTeHnnanbHas U pealTu30BaHHAs HULLIU.

Bun kxak cucrema nomyisinui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTPATEruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBAa3UH YyKEPOJHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: /Ix. N. XaTunHCOH.

Tabmuubl U cxembl: «ODKOJOTMYECKUE XApAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyiasauun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzmammn», «Mogeinb 3xkomorndeckort Humm J[x. M. XatunHcoHay.

Oo6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOneHuss ceMssH pacTeHUH K
PaCCEJICHUIO.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexnmy
OpraHu3MaMH B OHOLIEHO3E.

Okocucrtema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B s3KOcUcTEMax. KpyroBopoT BelecTB ¥ IOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE ~ TOKa3aTeau  JKOCHUCTEMBl. buomMacca ©  NPOAYKIMS.
DKOJOrM4ecKre MUpaMu bl YUCEN, OMOMAaCChl U SJHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JAEHCTBUS Ha
cykueccuu. Knnmakcuoe coobmiectBo. bropaznoobpasue 1 moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCmbitb.

AHTpPONOr€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOJIHBIMHU 3KOCUCTEMAMHU.



Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojackas
dbropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035CTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHKyuonuposanuu sxocucmem. IIepeHOC YHEPTUA U BEIMICCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3aepA3HEHUll pPA3HbIX Mmunos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM VPOBHSX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2SEHHO20  B030€UCMBUSL.
MeTom00THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JlemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxeMbl:  «CTpykrypa  OuouneHo3a»,  «IDKOocucTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenun nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHYECKAsT TUPAMUIA YUCEID,
«IJKonoruyeckas mupaMmusia OMOMaCChly, «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«ObpazoBanue 0onotay, «llepBuunas cykieccus», «BoccTaHoBIeHHE Jieca MOCe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
OHEPTUU B arporieHo3ey, «[IpumMepsl ypOosKOCHUCTEMY.

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia ITHIL |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTunueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

Jlabopatopuass padora «l3ydeHue paszHooOpazusi MEJIKUX TMOYBEHHBIX
YICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

IKCKYpcUusi «IKCKYypCHsl B TUIMYHBIM OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsIK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdepa — oOmennanerapHas 000Ji04Kka 3€MIJIM, TJI€ CYIIECTBYET WIH
CYILECTBOBaJIA kKM3Hb. PazBuTHe npejacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mocdepsr u e€ coctan. Kupoe
BEIECTBO Orochephl 1 ero PyHKITUH.

3aKOHOMEPHOCTH CylecTBoBaHUsl Ouocdeprl. OcoOeHHOCTH OHOChEpPHI Kak
ri00abHOM 3K0cUCcTeMBI. JMHamuueckoe paBHoBecue B Ouochepe. KpyroBopotsl



BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YTJIepoaa, a30Ta). PUTMUYHOCTD SBJICHHI
B Omocdepe.

3onanbHOCTh Ouochepnl. [lonste o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHBIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIHM.

JdeMoHCTpaMuU

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emmn», «KpyroBopoT azota B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kKuciaopojga B TPHUPOJIE»,
«KpyroBopoT Bojabl B mpupoje», «OcHOBHbIE OMOMBI cyiiny, «Knumarudyeckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «ILInpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmndeckuit gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OLIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M UX MNpUYMHBL. Bo3aelcTBue uelloBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arpsS3HEHHUE
BOJIHOW cpeapl. OxpaHa BOJIHBIX pecypcoB. Pa3pymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
pPaCTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Ocob0o oxpansembie npuponansie Ttepputopun (OOIIT).
Bboranuyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEOBEUECTBA W MPUPOJIBI.
PanronanbHO€ ~ MPUPOMOMOJIB30BAaHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSITHBIE TTOCJICICTBUSI.

Pa3Butre METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMoAHUIO OMOENbHLIX U008 u 9dkocucmem. (OcHoOBbI
9Kopeabunumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun



Tabmumpr w  cxembl:  «3arps3HeHne  atMocepb», «3arps3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «[lapHukoBbiit  3ddexr», «Ocobo
OXpaHsSEeMbIE IPUPOIHBIC TEPPUTOPHUI», «MOIETH YIIPABISIEMOIO MUPAY.
Oo6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS
OoOydJaloImMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpEIMETHBIE U TIPEIMETHBIC.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBbI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIMMUCA POCCUICKON
Ipa)XJaHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACICHUIO, Haluuyue momueayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUECKUX TPAJAUIUN Pa3BUTUA OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JESATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO  O0pa3oOBaHUs, Haluyue  NpasoCO3HAHUs  DKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
TPAAUIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPEHHEH TMO3WLMUU JIMYHOCTH, MNATPUOTHU3MA U
YBAXCHUS K 3aKOHY W IPABOIOPSAJKY, YEJIOBEKY TPY/Ja U CTAPIIEMY MOKOJIEHHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoie u
OKPYKAIOIIEN CPELE.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUsI ydeOHOoro mpeamera «buosorus
JOJDKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITA U OMNbITA ACATEIBHOCTH B IMPOIECCE peaanu3aluyd OCHOBHBIX HAPaBJICHUMN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAESATEIbHOCTU IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yUYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYyJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WUJIECHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
TOCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHEe OWOJIOTWMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MTOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYIa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJILTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHJIMBHAYyAJIbHOTO M  KOJUIEKTHBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHME MOCIEACTBUN M HENPHUITHS BPEAHBIX NPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOHN JESTEIIbHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodheccCHoHaTbHON JNesTeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM MX BO3MOJXHBIX IIOCHEACTBUI s
OKPYKAIOIIEU CPELBI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsSI TpU pEIICHUU NpoOJieM, CBSA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHUE  TpaBWil  TMOBEACHHS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUJOB,
aKOocucTeM, brochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaAKOUIEH
OPUPOAHON Cpele, YMEHHE NPOrHO3UMPOBATH HEOJArONPUSATHBIE SKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJoOre
KyJbTYp, CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIFOJbMU U MIO3HAHUSI MUDA;

MOHMMaHUE crneruduKkd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJih B
GbopMHpPOBAaHUN PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJOTHMU AJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHuss HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEeH BBIXOAA U3 IJI00AJIBHBIX IKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONW T'paMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIANIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JAEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW 1O OWOJIOTUHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKaroIINe
LETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CcHEeUUPUKY METOJ0B IMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SBJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieJOBaHUE,  HAOJIOJICHUE,  M3MEpPEHHE, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIC y4eOHbIC JAeHCTBHS (ITO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHEBIE), o0ecIeynBaroIne (dbopmHpoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYyYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCAJbHblE yuyeOHbIE JEUCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEro OOIIEero
oOpasoBanust y oOywatomerocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBHS, KOMMYHHUKATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE
NEHCTBUS, pPEryJIsSATUBHBIE YHHUBEpCAlbHbIE Y4YeOHblEe JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOECHHSI MPOTPAMMBI CPEIHEro OOIIEero
o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30Bble JIOrHUYecKHe AeHCTBHA:

CaMOCTOATENbHO  (QOpMyJIHpPOBaTH M aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KJIaccu(puUKalu, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUS (DAKTOB M SIBJICHUUN
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS,;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa U1 IPEACTaBICHUS
CYLIECTBEHHBIX CBA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  NPOTUBOPEUYMM  pa3sHOro  pojAa, BBIIBICHHBIX B Pa3jM4HBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YUIETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTAaTOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIAJI€Th HABBIKAMH Y4E€OHO-HCCIEI0BATENBCKON U TPOEKTHOM IESITEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOA0B PELICHUS IPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALMH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIIJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh TUIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThl [JIsl J10Ka3aTelbCTBa
CBOUX YTBEPKJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATh LEJIECHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CpELy;

YMETh NEPEHOCUTHh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMALUU (TEKCTE y4eOHOTrO
nocoOusi, HAYYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ I0OCTOBEPHOCTh U HETPOTUBOPEUHUBOCTE;

(bOopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUST yUYeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCITOIB30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
Oounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pAaclO3HAaBaHWS W 3aMATHl  WHOOpMAaIWH,
nH(OPMAITMOHHON 6€301TaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKIaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJbHBIE CpEJCTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMHM OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKUTEILHOEC OTHOIIEHNE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaIbHOU
paboThI IpH pelIeHUU OMOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBHYSI IPU PENICHUH YIeOHOW 3a/1a4u;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOImMUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTaBJIATh IUIAH JICWCTBHM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYAaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE NIPOEKTHI, OLEHMBAaTh HJIECH C TO3WLHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJISTUBHBIMU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKMX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH  pPELICHUS MpoOsieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OMBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PELICHHS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO IIPUHMMATh PELIEHUA N0 HUX
CHIKEHHIO;



IPUHUMATh MOTHBbI W apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYTHX IpU AaHAJIU3€ pPe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHHUSI COJEpPXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHUPOBAaHbBI Ha OOecreyeHue
npobuapHOro  o0yueHus — oOydaromuxcs — Owojmormu. OHH  BKJIIOYAIOT:
cnerupuyeckue s OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3ynabTaThl MPEACTABICHBI IO
roJlaM U3y4eHUsl.

[IpeameTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJlacce MO KHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJIM OWOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TPoOJieM  palHroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMoJI0THNY;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIME OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast teopus T. llIBanna, M. Ilneitnena, P. BupxoBa, XxpoMmocoMHasi Teopust
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi ¥  TMPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PAIOB B
HaclIeACTBEHHON NU3MEHUYUBOCTH H. n. Basuiosa), MIPUHIIUATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, XUBOTHBIX, YEJOBEKA, IPOIECCOB KHU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKUX
IPOIIECCOB: 0OMEHA BeHIeCTB (METab0IM3M), MPEBPAILICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, 3MOpHOreHesa, nocTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HWHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOrEHe3a),
B3aMMOJIEICTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIHSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHIOM U (EHOTHIIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYUTENbHbIE TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPyMII;

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIeyeMbIMU OMOJIOTMYECKUMHU IIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJTyYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M TPaKTUYECKHUE padOThl, COOMHOIATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GOpMyIUpys LeJdb HCCICIOBAHMs, AaHATU3UPOBATH TOTYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIBHBIX HAayYHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  pEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHME OLICHMBAaTh AITHUYECKHUE AacClEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  Ouonormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIriAyOasTh MO3HABATEIbHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMs B OpraHU3alUsAX CPEHEro
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Kslacce NOJIKHBI OTPaKaTh:

chOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHUH SKOJIOTHUYECKHUX
npoOJeM 4YeloBEeuecTBa, a TakKKe€ B PEUIEHMH BOIPOCOB PALMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX y4EHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENECHUs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHSTHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHE TEOPUHU
(aBomronmoHHas Teopust Y. JlapBuHa, CUHTETHYECKAsi TEOPUs SBOJIIOIMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxoxacrea K. M. bapa), npaswna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOJIOJCHHE, JKCIIEPUMEHT), CIOCO0aMU BBHISBICHUS U
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYITUX CHJI SBOJIONNUN HA T€HO(POH T TIOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHUSl HANPABICHUIN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIKYIIMMHU CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpefile oOUTaHMs, a0MOTUYECKUX M OMOTUYECKUX



KOMIIOHEHTOB  9KOCHCTEM, B3aWMOCBS3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B YKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsi J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJibl 0OUTAHMS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEUYECTRA;

yMEHUE peniaTb OMOJIOTUYECKUE 3aa4i, BHIABISTh TPUUUHHO-CIIEICTBEHHbBIE
CBSI3M MEXKJIY UCCIEAYEMbIMU OMOJOTUYECKUMU MPOIECCAMU U SBJIICHUSIMHU, J1€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPAaTOPHbIE M MPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPITh HUX OKCHEPUMEHTAIBHBIMU
cpencrBamu, GOpMyIHpYs 1eJb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIUIIMHE, MMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYEHHBbIE  pE3yJbTaTbl HAa  yYEHUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEIOBEKa
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOC00axX MpeaoTBpaICHUSI
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiied MmpodecCuoHaIbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUSI, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TO03HABATEIbHBI WHTEpPEC, HAINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  mpodeccm W MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

1 kypc
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBbIE CUCTEMBI M X U3yUYECHUE 1
3 XUMHUYECKask OpraHu3anus KIETKN 7 1
4 Crtpoenue u GyHKINH KIETKH 4 2
5 OOMeH BellecTB U peBpallieHue S3HEPTUU B 6 |
KJIETKE
6 Hacnencreennas nnpopmanus u 4 |
peanu3anus e€ B KIETKE
JKu3HeHHBIN MK KIETKH 3 1
CrpoeHue u GyHKIUU OPraHU3MOB 12 1.5
Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 6 1.5
10 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 1 0.5
M3MEHYUBOCTH OpPraHU3MOB
11 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 11 1
12 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 5 1
13 I'enernka uenoseka 3 0.5
14 Cenexkuusi OpraHu3MoOB 4 1
15 BuoTexHonorus u cuHTeTHYECKast OMOJIOTHS 3




KoanuecTBo 4acoB

JJIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/t Konrpouabnsie IIpakrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
16 3apox/ieHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
MPEJICTAaBICHUI B OMOJIOTHU
17 MukposBOIIOLUSA U €€ PE3YyIbTaThl 9 2
18 MakposBostonus 1 €€ pe3ybTaThl 5
19 [TpoucxosxkaeHue U pa3BUTHE )KU3HU Ha 1 L5
3emuie
20 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEeHE3 6 1
DKOJIOTrHusa — HayKa O B3aMMOOTHOIIEHUSIX
21 OpPraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
22 OpraHu3msl 1 cpesja 0OuTaHUs 1.5
23 DKoJ0Tusl BUJOB U MOIMYJISILUMA 5 0.5
6] 0 6]
24 KOJIOTHSI COOOLIECTB. DKOJIOTNYECKUE g 0.5
CUCTEMBI
25 buocdepa — rmobansHas skocucTema 7
26 Yenosek 1 OKpyXKarowas cpena
27 OK3aMeH. 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 144 0 20.5




HOYPOYHOE INIVIAHUPOBAHUE

1 kypc
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudposLIe
Tema ypoka Koutpoasubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl

| buoiiorus kak KOMILUIEKCHas HaAyKa U KaK | bubnnoreka [JOK

4acTh COBPEMEHHOTO OOIIECTBA https://m.edsoo.ru/863ebale
. bu6 K

2 JKuBble cucTeMbl M UX CBOWCTBA 1 noamorexa O

https://m.edsoo.ru/863ebale

3 Hcropust OTKPBITUS U U3YUYEHHUSI KIIETKU. | bubnuorexa [JOK
Knerounas reopus https://m.edsoo.ru/863ebale
XUMUYECKUN COCTaB KIETKU

4 MuHepanbHbIe BELIECTBA KIIETKU, UX 1 bubmmorexa [OK

P . ’ https://m.edsoo.ru/863ebale
Ouonoruveckas poib
Oprannydeckue BenecTBa KIETKH —

5 6enku. JlaboparopHas pabota | 0.5 bubnuotexa [JOK
«O0HapyKeHHe OEIKOB C TOMOIIBIO ' https://m.edsoo.ru/863ebale
KAueCTBEHHBIX PEAKIIUN»

6 CgoiicTBa, ki1accuukarus u GyHKIIUA ! bubmuorexa [JOK
OeKoB https://m.edsoo.ru/863ebale

7 Opranndeckue BeIECTBA KIETKH — | bubnnorexa [HJOK
YIJI€BOIbI https://m.edsoo.ru/863ebale

g OpraHuyecKkue BeIecTBa KIETKH — | bubmuorexa [JOK
JIATIM ABI https://m.edsoo.ru/863ebale

9 Hyxneunossie kucnotsl. JJHK u PHK. | 0.5 bubmmoreka [JOK

JlaGopaTtopHas pabora «McciaenoBanue

https://m.edsoo.ru/863ebale
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HYKJIICMHOBBIX KHUCJIOT, BBIACJICHHLIX U3
KJICTOK pa3JIMYHBIX OPraHu3MOB)

Crpoenne u pynkuuu ATO. [pyrue

bu6mmoreka [IOK

10 nykieozunrpudocdarer (HTD) https://m.edsoo.ru/863ebale
Tunsl knetok CTpoeHne

11 3YKapUOTHYECKOH KiIeTKHU. [IpakTnueckas 0.5 bubnnoreka HOK
pabota «/3y4ueHue CBOICTB KIETOYHOMN https://m.edsoo.ru/863ebale
MeMOpaHbD»

OaHoMeMOpaHHbIE OPraHOUIbI KIIETKH.

12 [TpakTiueckas pabota «3yueHue 0.5 bubnuorexa [JOK
JIBHXKEHUA UTOIJIA3Mbl B PACTUTEIBHBIX https://m.edsoo.ru/863ebale
KJIETKax»

bu6mmoreka [JOK

13 Crpoenne u dyHKumn spa https://m.edsoo.ru/863ebale
CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK

14 sykapuot. Jlaboparopnas pabota | bubnnoreka [JOK
«M3y4yeHne cTpoeHus KIETOK pa3InYHbIX https://m.edsoo.ru/863ebale
OpraHU3MOBY
AccUMWISLMS U TUCCUMUWIISILIUS — JIBE
CTOPOHBI MeTaboau3Ma. THumsl oOMeHa

15 BelecTB. . JlaboparopHas pabora 05 bubnuorexa [IOK
«M3yuyenue GpepMEHTaTUBHOTO https://m.edsoo.ru/863ebale
paclieruieHust IepoKcuia BOA0poa B
PACTUTENHHBIX U KHBOTHBIX KIIETKAX)

16 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB bubnnorexka [JOK
DoTOCUHTE3 https://m.edsoo.ru/863ebale
XemocuHtes. Jlaboparopnas padota

bu6mmoreka [IOK
17 «CpaBHeHue nporieccoB (OTOCUHTE3A U 0.5

XCMOCHHTE3a»

https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

AHa’poOHbBIE OpraHu3Mbl. A3pOOHBIC

bubmuoreka [JOK

18
opranu3Mbl Buasl 6pokeHus. https://m.edsoo.ru/863ebale
Peakuun MaTpu4HOro cuHTE3a
. bu6mmoreka [IOK
19 Tpa"CcKkpunus — MaTpUYHBIA CUHTE3
https://m.edsoo.ru/863ebale
PHK
20 Tpancnsuus u e€ srarnbl
Bupycbl — BHEKIETOYHBIC ()OPMBI KU3HH
1 oOsuraTHbIC Mapa3uThl. [IpakTuyeckas
21 abota «Co3maHue MOACIIH BUPYCa» 0.5 bubmorexa [JOK
P A A Py ) https://m.edsoo.ru/863ebale
BupycHrble 3a001eBaHus YeI0BEKa,
’)KUBOTHBIX, PACTCHUH.
» Hanotexnonoruu B Ouojgoruu u bu6mmoreka [IOK
MEIULIHE https://m.edsoo.ru/863ebale
bu6mmoreka [IOK
23 Ku3HEHHBIN UK KICTKH
H https://m.edsoo.ru/863ebale
24 JleneHnne KJIETKHM — MHTO3
Tune! k1eTok. KapuoknuHes 1 IUTOKUHES.
)5 JlaGopatopHas pabora «HaOnronenue | bubnuoreka [IOK
MHTO3a B KJIE€TKaX KOHYMKA KOpeIIKa JIyKa https://m.edsoo.ru/863ebale
(Ha rOTOBBIX MHKpOIIpenapaTax)»
OpranusMm kak eauHoe uenoe Tkanu
26 actenuii. JlabopaTopHas pabora 0.5 brbmorexa HOK
P . P o P P o ' https://m.edsoo.ru/863ebale
«M3ydyeHne TKaHeH pacTeHUII»
TkaHW )KUBOTHBIX U YCIOBEKA. Bu6 LIOK
nOIMoTeKa
27 JlaGopaTtopHas padora «M3yueHue TKaHeH 0.5
patob P i https://m.edsoo.ru/863ebale
JKUBOTHBIX)
)3 Oprassl. CHcTEMBI OPTraHOB. 0.5 bubnmoreka [JOK

JlaGopaTtopHnas pabora «3yueHue

https://m.edsoo.ru/863ebale
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OpTraHOB IUBECTKOBOI'O paCTCHUA»

79 [Tutanue opranu3moB [luieBapuTenbHas bubmuorexa [JOK
CHCTEMA YeJIOBEKa https://m.edsoo.ru/863ebale
30 Hprxanue opranu3moB Jlpixanue bubmuoreka [JOK
MO3BOHOYHBIX JKUBOTHBIX U YEIOBEKa https://m.edsoo.ru/863ebale
31 Tpa”copT BELMIECTB Y OPraHU3MOB buGnnorexa LIOK
P p B yop https://m.edsoo.ru/863ebale
3 KpoBenocHas cucrema o3BOHOYHBIX bubnnorexa [JOK
J’KMBOTHBIX U Y€JIOBEKAa https://m.edsoo.ru/863ebale
33 Brigenenne y opranusmon bubmmorexa LHOK
A yop https://m.edsoo.ru/863ebale
34 3ammra y opranu3MoB bubnmorexa LHOK
= yop https://m.edsoo.ru/863ebale
35 HMMmMmyHHasg cucTeMa dejloBeKa bubmmorera [TOK
yH https://m.edsoo.ru/863ebale
PasgpaxxuMocTs U perynsanus y bubnnorexka [JOK
36
OpraHHU3MOB https://m.edsoo.ru/863ebale
17 ['yMopanbHas perymisiius 1 SHJOKpUHHAs bubnuoreka [IOK
CHUCTEMA KUBOTHBIX U YEJIOBEKa https://m.edsoo.ru/863ebale
38 DdopMbI pa3zsMHOXKEHHUS OPraHU3MOB bubnnorexa LIOK
p P p https://m.edsoo.ru/863ebale
bubmuorexa [JOK
39 I1 Melri
OJIOBOC PAIMHOMCHHE VICHO3 https://m.edsoo.ru/863ebale
["amerorenes. O6pa3oBaHue U pa3BUTHE
40 MOJIOBBIX KJIETOK. JJabopaTopHast pabota 0.5 bubnmnoreka [JOK
«3yueHne CTpoeHHS MOJTOBBIX KIETOK Ha ' https://m.edsoo.ru/863ebale
TOTOBBIX MpernapaTax»
41 NunuBuyanbHOE pa3BUTHE OPTAHU3MOB bubmuorexa [JOK



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

— OHTOI'CHEC3

https://m.edsoo.ru/863ebale

PocT 1 pa3BuTHE KUBOTHBIX. bubnmoreka [JOK

42 JlaboparopHas paboTa «BbIsiBIeHHE 0.5 https://m.edsoo.ru/863ebale
IIPU3HAKOB CXOJCTBA 3apOAbILICH bubmumoreka [IOK
II03BOHOYHBIX KUBOTHBIX» https://m.edsoo.ru/863ebale
Pa3zMHOXeHME U pa3BUTHE PACTECHUI.

43 JlaboparopHas pabota «CtpoeHue 0.5 bubnnoreka [JOK
OpPraHOB Pa3MHOXEHUSA BBICIINX https://m.edsoo.ru/863ebale
pacTeHuin»

44 Hcropus craHOBIEHUS U pa3BUTUSA bubnuorexa [JOK
TEHETUKHU KaK HayKu https://m.edsoo.ru/863ebale
OCHOBHBIE TOHATHSI U CUMBOJIBI TCHETHKH. Bu6morexa [LOK

45 JlaGoparopHas paboTa «I[pO3O(I)I/IJ'IaVKaK 0.5 hitps-//m.cdsoo.ru/863chalc
00BEKT FeHEeTUYECKUX UCCIICIOBAHUI»
3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB. MOHOTHOpHUIHOE

46 ckpentuBanue. [Ipaktudeckas padbota 0.5 bubmmorexa [OK
" https://m.edsoo.ru/863ebale

N3yuenue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duisr"

47 [{uTonornyeckre OCHOBBI bubnmoreka [JOK
MOHOTHOPHUIHOTO CKPEIIUBAHUS https://m.edsoo.ru/863ebale

43 AHanu3upymrouee CKpeuuBaHue. bubnuoreka [IOK
Henosnnoe nomMmuaupoBanue https://m.edsoo.ru/863ebale
JlurubpuiHoe CKperuBaHue.

49 [IpakTuueckas padora «M3yuenue 0.5 bubnnoreka [JOK
pe3yIbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS https://m.edsoo.ru/863ebale
y IpO30(HITBD»

50 [{uTonorunyeckrne OCHOBBI TUTHOPHUTHOTO bu6mmoreka [IOK
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CKpEIMBaHusA https://m.edsoo.ru/863ebale

51 CleruieHHOE HaclIeI0BaHKE MPU3HAKOB bubmmorexa [TOK

https://m.edsoo.ru/863ebale

52 XpoMOCOMHast TEOPHSI HACIEICTBEHHOCTH bubmmorexa [IOK

https://m.edsoo.ru/863ebale
bubmuoreka [JOK

>3 Penreriika nosa https://m.edsoo.ru/863ebale

bu6mmoreka [IOK

54 I'eHoTHII KaK 1IEJIOCTHAS CUCTEMA

https://m.edsoo.ru/863ebale

55 ['eneTnyeckuil KOHTPOJIb PA3BUTHS bubnuorexa [JOK
pacTeHu, )KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/863ebale

56 M3MeHunBOCTh MpU3HAKOB. Bl bubnnoreka [JOK
U3MEHUYUBOCTHU https://m.edsoo.ru/863ebale

bu6mmoreka [JOK

57 MozuduKanmonHas H3MCHIHBOCTE https://m.edsoo.ru/863ebale
BapuanuvoHHBIN psia U BapUallMOHHAs
kpuBas. Jlaboparopnas padota

53 «MccnenoBanue 3akOHOMEPHOCTEN 0.5 bu6mmoreka [JOK
MOAU(UKAITMOHHON U3MEHUYUBOCTH. https://m.edsoo.ru/863ebale
[TocTpoeHre BapruanOHHOTO psiia U
BAapUALMOHHON KPUBOI»

59 ['eHOTHIIMUECKAst ”3MEHUNUBOCTb. bubnmnoreka [JOK
KomOunaTuBHAs H3MEHIHBOCTH https://m.edsoo.ru/863ebale
MyTanuoHHasi U3MEHYUBOCTb.

60 [IpakTuyeckas pabora «MyTtanuu y 0.5 bubnuorexa [IOK
Jpo30¢uIIBI (Ha TOTOBBIX https://m.edsoo.ru/863ebale
MHUKpOIIpenaparax)»

61 I'eneruka uenoseka. [IpakTuueckas 0.5 bubmuoreka [IOK
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pabora «CocTaBiieHHE U aHAIHU3

https://m.edsoo.ru/863ebale

POAOCIOBHOM
bubmuoreka [JOK
62 Metoabl METUIIUHCKON T'€HETUKH
A A https://m.edsoo.ru/863ebale
3HaueHne MeIUIINHCKON M€ HETUKU B
63 [IPEIOTBPAILEHUN U JIEYUCHUU buGnnorexa LIOK
p p . https://m.edsoo.ru/863ebale
reHEeTHYECKUX 3a00I€BaHNI YETIOBEKA
OCHOBHBIE ITOHATHUS CEJIEKIINH.

64 JlabopaTtopHas pabora «M3y4yeHue copToB 0.5 bubnnoreka [JOK
KYJIbTYPHBIX PACTEHUN U TIOPOL ' https://m.edsoo.ru/863ebale
JOMAIITHUX YKUBOTHBIX»

Mertoabl CeICKIIMOHHON pabOTHI.
65 JIaGopartopHas pabota «3yueHue 0.5 bubmorexa LOK
paTop p yzl ' https://m.edsoo.ru/863ebale
METO/IOB CEJIEKIIMU PACTCHUI
JlocTrKeHMs CelIeKIIUN PaCTCHUMN U
66 JKUBOTHBIX. 11 aKTI/I‘IeCKIZ.}I abora bubmmorera [TOK
P . p https://m.edsoo.ru/863ebale
«IIpuBUBKa pacTeHUI»

67 CoxpaHeHue, U3y4YeHUE U UCTIONh30BaHUE bubnuotexa [JOK
T€HETUYECKUX PECYPCOB https://m.edsoo.ru/863ebale
buotexHosiorus Kak Hayka u OTpacib

bubmuorexa [JOK
68 npou3BojCTBa. [IpakTnueckas padbora 0.5
https://m.edsoo.ru/863ebale
«M3yueHne 00beKTOB OMOTEXHOIOTUI

69 OCHOBHbIE HAIIPABJICHUS] CUHTETUYECKOM bubmuorexa [JOK
OHoJIOruun https://m.edsoo.ru/863ebale

70 XpoMOCOMHAs U TeHHas NH)KEHEPUI bubnnorexa LIOK

p p https://m.edsoo.ru/863ebale
Bubnmoreka IIOK
71 MenuuHckue OMOTEXHOJIOT I H

https://m.edsoo.ru/863ebale
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KoanuecTBo 4acoB

JJIeKTPOHHbIE

Ne Hara uudgpoBbie
Tema ypoxka Koutpoasubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
72 OpomtonmonHas teopus Y. Jla a 1
BosmowHonas reopust . Jlapsun https://m.edsoo.ru/863ebale
7 JIBrKyIIHE CHJIBI DBOJIIOLIMH BUIOB 110 | bubnuorexa [IOK
Y. JapBuny https://m.edsoo.ru/863ebale
Bbopn0Oa 3a cymiecTBoBaHue,
. . bubmuorexa [JOK
74 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
https://m.edsoo.ru/863ebale
otbop
75 PopMHUpPOBaHNE CUHTETUYECKOU 1 bubnnorexka [JOK
TEOPUU DBOIIOLIU https://m.edsoo.ru/863ebale
76 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: | bu6mmoreka [JOK
MHKPO3BOIIOIUS U MAKPOIBOJIIOLIHS https://m.edsoo.ru/863ebale
77 [Tomymnsmus — anemMeHTapHas 1 bubnuoreka [IOK
€JIMHHIIA SBOJTIOINHA https://m.edsoo.ru/863ebale
3aKOH r€HETHYECKOTO PaBHOBECUS Eu6 oK
JUx. Xapnu, B. Baiin6epra. nomorexa Il
https://m.edsoo.ru/863ebale
78 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
Seit bubnmnoreka [JOK
H3MCHAHBOCTH Y 0COLCH OZHOTO https://m.edsoo.ru/863ebale
BUJIa»
bubmuorexa [JOK
79 C) 1
JIEMCHTapHbIC (baKTOpH IBOTIOTHH https://m.edsoo.ru/863ebale
20 EctectBenHsIit oTOOp — ] bubnnorexka [HOK

HaNPaBJSIIOMUN (aKTOpP YBOIIOIUH

https://m.edsoo.ru/863ebale
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[Tpucnocob1eHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPO3BOIIOLHH.

bubmuoreka [JOK

81 JlaGopaTopHas padota «3ydueHue 0.5
patop P yi . https://m.edsoo.ru/863ebale
apoMop(h030B U UIMOAAANITAIUI Y
pacTeHMii U KUBOTHBIX)»
[Tpumeps! nprcTIOCOOICHHH Y
OpraHu3MoB: MOP(OIOTUYECKHE,
¢busnonoruyeckue, OMOXUMHUECKUE,
bu6mmoreka [IOK
82 noBeneH4Yeckue. JlabopaTopHas 0.5
https://m.edsoo.ru/863ebale
pabora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCUTEJIbHAS
1eJ1ecO00Pa3HOCTh
Bun, ero kputepuu u CTpyKTypa.

23 JlaGopatopnas pabora «CpaBHeHUE 0.5 bubnuoreka [IOK
BUJIOB IO MOP(OJIOTHUECKOMY ' https://m.edsoo.ru/863ebale
KPUTEPHUIO»

24 BunooOpa3oBanue kak pe3yapTar bubnnorexka [JOK
MHUKPODBOIIOLNI https://m.edsoo.ru/863ebale
Makpo3BosronHs.

85 TTaneonTomornyeckre METOEI bubmorexa LHOK

https://m.edsoo.ru/863ebale
W3y4YEeHUs IBOJTIOIIAN

26 buoreorpaduueckue MeToab! bubnuoreka [IOK
U3y4EHUSI DBOJIFOIINHT https://m.edsoo.ru/863ebale
OMOpPHOTOTHYECKHE U CPABHUTEIHHO-

87 Mopdooruueckre MeToIbl U3y4eHHS bubmmorera [TOK

P i https://m.edsoo.ru/863ebale
3BOJIOLUU
MounekynsipHO-TeHETHUECKHE,
bu6mmoreka [IOK
88 OMOXMMHYECKHE U MAaTEeMAaTUYECKUE

MCTOABI U3Y4YCHUA 3BOJIIOITUN

https://m.edsoo.ru/863ebale
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bubmuoreka [JOK

89 Obuue 3aK0HOMEPHOCTH SBOIOLHH https://m.edsoo.ru/863ebale

90 Hayunble runore3pl NpouCcXoKACHUS bubnmoreka [JOK
YKU3HU Ha 3emJie https://m.edsoo.ru/863ebale

91 OCHOBHBIE 3Talbl HEOPraHUYECKON bubnnorexka HOK
DBOJIOLUHU https://m.edsoo.ru/863ebale

92 ['unoTe3bl 3apokIeHUs )KU3HU bubmmorexa [TOK

https://m.edsoo.ru/863ebale

WcTopus 3emau u MeTobl €€

93 nzyuenus. JlaboparopHas pabora 0.5 bubnnoreka [JOK
«M3y4yeHune 1 onrcaHrue UCKOMAaeMbIX https://m.edsoo.ru/863ebale
OCTAaTKOB JAPEBHUX OPTAHU3MOBY

94 HavanpHble sTansl OpraHuuecKon bubnuoreka [IOK
HBOJIOIIAN https://m.edsoo.ru/863ebale
OCHOBHBIE 3TaIbl YBOIIOIUN

95 pactutenbHOro mupa. [Ipakruueckas 0.5 bubnnorexka [JOK
pabota «M3ydyeHue ocobeHHOCTEN https://m.edsoo.ru/863ebale
CTPOEHHUSI pPACTEHUN Pa3HBIX OTIEJIOB)
OCHOBHBIE ATAIIbI DBOJIIOIAU bu6mmoreka [IOK

96
JKHBOTHOT'O MHpa https://m.edsoo.ru/863ebale
DBOJIOLHS KUBOTHBIX. [IpakTrueckast

97 pabota «3yueHue ocobeHHOCTEM 0.5 bubmmorexa [TOK

https://m.edsoo.ru/863ebale

CTPOCHUS TIO3BOHOYHBIX KUBOTHBIX )

08 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
rnepuoaam https://m.edsoo.ru/863ebale

99 MaccoBble BRBIMUPAHUS — bubnnorexka [HOK
OKOJIOTUYECKUE KPU3UCHI IIPOLITIOrO https://m.edsoo.ru/863ebale

100 CoBpeMEeHHBIN IKOJIOTUYECKH I bubmuorexa [JOK
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KPHU3HUC, €r0 0COOEHHOCTH

https://m.edsoo.ru/863ebale

AHTpOHOJIOFI/Iﬂ — HayKa O YCJIOBCKE

101 Pa3Butue npeacrasieHU O bubmnorexa [IOK
pea https://m.edsoo.ru/863ebale
MIPOUCXOKACHUH YeTIOBEKa
MecTo 4esioBeKa B cUCTEME
opranudeckoro mupa. JlaboparopHas
. bubmunorexa [JOK
102 pabota «3ydyenne ocoOeHHOCTEH 0.5
https://m.edsoo.ru/863ebale
CTPOCHHUS CKEJIeTa YeIOBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM»
103 JIBMOKyIIME CHIIBI aHTPOIIOT€HE3a bubmmorexa [TOK
ym R https://m.edsoo.ru/863ebale
CooTHOIIeHE OUOJIOTHYECKUX U
104 COLIMAJIbHBIX (PaKTOPOB B bubmmorexa LIOK
1 p https://m.edsoo.ru/863ebale
aAHTPOIIOTCHE3e
105 OCHOBHBIE CTaIUU aHTPOIIOTEeHE3a bubmnorexa [IOK
A p https://m.edsoo.ru/863ebale
106 DBOJIOLUS COBPEMEHHOI'O YEJIOBEKA bubmnorexa [IOK
1 p https://m.edsoo.ru/863ebale
UYenoseueckue packl. [Ipaktuyeckas
107 abora «/3ydeHne 3KOJIOrnYeCKuX 0.5 bubnnorexa LIOK
p . ya ’ https://m.edsoo.ru/863ebale
ajarnTannii 4eJI0BEKay
108 3apoKaeHe 1 pa3BUTHE YKOIOT U bubnnorexa LIOK
POAA p https://m.edsoo.ru/863ebale
Mertoapb! akonoruu. JlabopatopHas
109 abora «/3ydeHne METOI0OB 0.5 bubnmorexa LIOK
p ya 8 . ’ https://m.edsoo.ru/863ebale
SKOJIOTHUECKUX HUCCIICTOBAHUI
110 3HaueHHue IKOJIOTUUECKUX 3HAHUH ISt bubnmuorexa [JOK

YCJIO0BCKa

https://m.edsoo.ru/863ebale
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bubmuoreka [JOK

Hi IKOTIOTHHECKHE GaKTOpEI https://m.edsoo.ru/863ebale
AbuoTtndeckue akTopbl. CBET Kak
9KOJIOTHUYECKU (HaKTop.
112 JlaGopaTopHas paborta «BrisiBieHue 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/863ebale
MPUCTIOCOOTICHHUI OPraHu3MOB K
BIIUSTHUIO CBETAY
AbGuoTtndeckue HakTophbI.
TemmepaTypa Kak S5KOJIOTHUECKUN
113 (dakTop. JlaboparopHas padora 0.5 bubnunoreka [JOK
«BrpIsBICHUE TPUCTIOCOOICHUI https://m.edsoo.ru/863ebale
OPTraHHU3MOB K BIIHSIHHUIO
TEMIIEPATYPBD»
AbuoTtnueckue (axkropsl. BraxkHocTh
KaK 9KOJIOTUYECKHH akTop.
114 JlaGopatopHnas pabora 0.5 bubmmorexa LOK
https://m.edsoo.ru/863ebale
«AHATOMHYECKHE OCOOCHHOCTH
pacTeHHIA U3 pa3HbIX MECT OOMTAHUSDY
bu6mmoreka [JOK
15 Cpenwt obuTanms opranusmon https://m.edsoo.ru/863ebale
bubmuorexa [JOK
116 buonorneckue pumb1 https://m.edsoo.ru/863ebale
bu6mmorexa [IOK
17 Buorurieckue paxToper https://m.edsoo.ru/863ebale
118 DKOJIOTHYECKUE XapaKTEPUCTUKHI bubnmnoreka [JOK
MO YIALUA https://m.edsoo.ru/863ebale
OcHOBHBIE TTOKA3aTENIN MOMYJISIIHH:
bubmuoreka [JOK
119 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS

U TI0JIOBAsi CTPYKTYpa

https://m.edsoo.ru/863ebale
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DKoJioruueckasi HuIla BUa.
JlaGopaTopHas paboTta

bubmuoreka [JOK

120 «IIpucrnocobseHnst ceMsiH PaCTCHHH K https://m.edsoo.ru/863ebale
pacceneHuIo»
121 3aKOHOMEPHOCTH IOBEJCHUS U bubmumoreka [IOK
MHTPALHi 5KUBOTHBIX https://m.edsoo.ru/863ebale
122 Coo0111ecTBO OPraHU3MOB — bubnnoreka [JOK
OUOLIEHO3 https://m.edsoo.ru/863ebale
bubmuorexa [JOK
123 DKocHUCTeMa KaK OTKpbITasi CUCTEMA
https://m.edsoo.ru/863ebale
124 Kpyrosopor BemiecTB 1 NOTOK bubnnoreka [JOK
SHEPIUU B IKOCUCTEME https://m.edsoo.ru/863ebale
bu6mmoreka [IOK
125 IKOTIOTHHICCKHE MMPaMHIb! https://m.edsoo.ru/863ebale
bu6mmoreka [IOK
126 HismeneHns coobmiecTs — cykueccnn https://m.edsoo.ru/863ebale
bu6mmoreka [JOK
127 HpupomeLe sKoCHCTEMEL https://m.edsoo.ru/863ebale
bu6mmoreka [JOK
128 AHTpPONIOT€HHBIE 3KOCUCTEMBI hitps://m.cdsoo.ru/863cbale
MexaHU3MBI BO3J€HCTBUSI
3arpsi3HEHUH Pa3HBIX TUIIOB Ha
129 cyOOpraHM3MeHHOM, OPraHU3MEHHOM, Bubmmorexa LHOK
https://m.edsoo.ru/863ebale
MOMYJISIIIMOHHOM U DKOCUCTEMHOM
YPOBHSIX
130 buocdepa — obuierianerapHas bubmmoreka [JOK
o0oouka 3emiaun https://m.edsoo.ru/863ebale
131 VYuenne B. U. Bepnaackoro o
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ounocdepe

132 3aKOHOMEPHOCTH CYIIIECTBOBAHUS | bubnnoreka HOK
ouocgepsl https://m.edsoo.ru/863ebale
133 KpyroBopoTsl BemiecTs u 1 bubnmoreka [JOK
OHOreOXUMHUYECKUE [IUKIIBI https://m.edsoo.ru/863ebale
134 3oHanpHOCTH OHOCchepsl. OCHOBHBIC ! bubnmoreka [JOK
OMOMBI CyIIN https://m.edsoo.ru/863ebale
135 YcToiuuBocTh Ouochepsl 1
136 DKOJIOTUYECKHE KPU3HUCHI U UX | bubnnorexa [JOK
IPUYHUHBI https://m.edsoo.ru/863ebale
137 BosnelicTBue genoBeka Ha 6uochepy 1 ngg;j;?:;igggﬁebale
138 AHTpPONIOT€HHOE BO3JEHCTBHE HA | bubnnorexka [JOK
PaCTUTENBHBIN U )KUBOTHBIN MU https://m.edsoo.ru/863ebale
bubnuoreka [IOK
139 Oxpatia MpHPOLL! ! https://m.edsogru/863eba1e
140 OcCHOBHBIE PUHIUIIBI YCTOHYUBOTO | bubnuoreka [IOK
pa3BUTHS YEIOBEUECTBA U IIPUPOIBI https://m.edsoo.ru/863ebale
141- T 4 bubmuorexa [JOK
144 https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I10 144 20.5

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. A.A. Kamenckuii, E.A. Kpukcynos B.B. [laceunuk. buonorus. O6mias
ouonorus. 10-11 kmaccsl. «/Ipodar, 2020r.

2. B.b.3axapoBa, U.b.Aradonosa, B.U.CuBornazoa (imuuss H.U.Conwuna)
«OOmass  Ouosorwsi.  ba3oBeId  ypoBEeHB»: YUEeOHWK 11 00mIeoOpas.
yae0.3aBeaeHuit. — M.: JIpoda, 2020.- 368c.

1. KoncrantnnoB B.M., Pe3anoB A.I'. buomorus. Y4ueOHUK 1715 cpeaHETO
npodeccuoHanbHOro oopazoBanus. — M.: Akagemus, 2020r.
2. B.b.3axapos, C.I''MamontoB, H.. Conun. O6mas Ouonorus. 10 — 11

KJIacC B JIBYX yacTsax/moa.pea. npod. 3axaposa B.b. M.: JIpoda, 2020

3. O6mas oOuonorus: Yue6. Jna 10-11 k. obmeobpazoBar. YupexaeHuit/
K. bensies, II.M. bopoaun, H.H. Boponuios u ap.; nox pexn. JI.K. bensena, I'.M.
Hemviuna. - 4-e uzj., nepepad. - M.: Ilpocsemienue, 2020

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. A.A. Kamenckuii, E.A. Kpukcynos B.B. [laceunuk. buonorus. O6uias
owosorus. 10-11 kmaccel. «/[podax, 2020r.

3. B.b.3axapoBa, N.b.AradonoBa, B.W.Cupornazoa (nunus H.NU.Conuna)
«OOmass  Ouosiorusi. ba3oBwli  ypoBEeHB»: YUeOHUK 1t 001eoopas.
yue6.3aBeaeHuit. — M.: JIpoda, 2020.- 368c.

4. KoncrantunoB B.M., Pe3anoB A.I'. buonorus. Y4ueOHUK IsI CpeIHETro
npodeccruoHaibHOr0 oOpaszoBanus. — M.: Akagemus, 2020r.
5. B.b.3axapoB, C.I''MamonTtoB, H.U. Conun. O6mas Ouomorus. 10 — 11

KJIacc B ABYX yactsax/moa.pea. npod. 3axaposa B.b. M.: Jlpoda, 2020

6. OOmasa Ouonorusi: Yueb. Jus 10-11 k. oOmieoOpazoBar. YupexaeHui/
K. bensies, II.M. boponun, H.H. Boponuos u np.; nox pen. A.K. bensesa, I'.M.
Hemviuna. - 4-e uzj., nepepad. - M.: [Ipocsenienue, 2020

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

http:/scool-collection.edu.ru/

HayuHnas cerb. www.nature.ru

TpornuHKa B 3aragoyHblii Mup. www.biodan.narod.ru

["ocynapcTBeHHBIN JapBUHOBCKUN My3ei. http://www.darwin.museum.ru



http://www.nature.ru/
http://www.biodan.narod.ru/
http://www.darwin.museum.ru/

DneKTpoHHAas WJUTIOCTPUPOBAHHAS SHITMKJIOIIC JUSI
cymectBarhttp://www.livt.net/

MIIP Poccumn. http://www.mnr.gov.ru/

ITonckoBBIN caliT 1o dHTOMOJOTrMH. http://www.entomology.narod.ru
DK30THYecKas 300Jiorud. www.aib.ru/~loki/zoolog/zoo.htm

Mup pentunuii. www.insect.narod.ru/

PacturenbHbIil Mup. http://forestplant.msk.ru/

«KuBrlie
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