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HHOSACHUTEJIBHAS 3AIINCKA

[Tporpamma mo yueoHOMy nipeameTy "buonorus" (nanee - 6nonorus) Ha ypoBHE CPEIHEr0 00IIeTo
obOpazoBanms pa3padoTana Ha ocHOBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBannn
B Poccutickoit ®enepanum»y, ®I'OC COO, Konnenmnuu npenogaBanus yueoHoro npeamera «buonorus»
Y OCHOBHBIX MOJIOXKEHUH (peaepansHOi paboueil mporpaMMbl BOCTIUTaHUSI.

YueOusrii npeamer «buonorus» yrimyon€HHoro ypoBHs u3ydeHus (10—11 xmaccer) sBisercs
OIHUM W3 KOMIIOHEHTOB NpeAMeTHOH obnactu «EcTecTBeHHO-HayuHble TpeaMeTsDy. CoriiacHo
nonoxkeHusiM ®I'OC COO mpodunbHBIe ydeOHBIE TIPEIMETHI, M3ydaeMble Ha YIIIyOJNEHHOM YpPOBHE,
ABISAIOTCA crocobom nuddepeHnmranuu oOydeHHs] Ha ypOBHE CpemHero obmero oOpa3oBaHHA U
NpU3BaHbl OOECIIEYUTh TMPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM OOIUM, CpPEIHUM
npodecCHOHAIBHBIM U BBICIIUM 00pa3oBaHHEM. B To e Bpems KaKAbIH M3 3THX Y4eOHBIX MIPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH HAa TNPHOPUTETHOE peUIeHHEe o0pa3oBaTeNbHBIX, BOCHHUTATENBHBIX U
PasBUBAIOIIUX 337ay, CBA3aHHBIX ¢ NpoQopreHTanuel 00yJyaromuxcs 1 CTUMYJIMPOBAaHHEM MHTEpeca K
KOHKPETHOI 00JIacTM Hay4yHOTO 3HaHUs, CBS3aHHOTO C OuWoJOrHed, MEIULMHOM, 3SKOJIOTHEH,
TICUXOJIOTHEHN, CTIOPTOM WMJIM BOEHHBIM JIETIOM.

[Iporpamma o yueObHOMY nipeamety "buonorus" ma€r nmpencraBieHre O TENU U 3a1a4ax U3ydeHUs
yaebHoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE, olpesenser 00s3aTenbHOe (MHBApUAHTHOER)
MpeIMETHOE COJEep)KaHue, ero CTPYKTYPHPOBAHME 0 pas3fiesiaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHIIyeT I0CIEI0BaTeNbHOCTh HM3YYCHUS! y4eOHOro MarTepuaga C Y4ETOM MEXIPEAMETHBIX U
BHYTPHITPEIMETHBIX CBsI3EH, JIOTHKH y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM pealu30BaH MPHHLUI NPEEeMCTBEHHOCTH C M3Yy4YEHHWEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, Oyaroiaps yemy IpoCcCMaTpUBACTCS HAMPABICHHOCTh Ha MOCIIEAYIOIIee
pasBuTHE OWOJOTMYECKHX 3HAHUH, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, HKOJOTMYECKOr0 MBIIUICHHUS, MPEACTABICHU O 310pOBOM o00pa3ze XHU3HM, Ha
BOCTIHTaHNE OEpeXHOr0 OTHOIIEHHWS K OKpY’Kalolled mpupomHoi cperae. B mporpamme mo Onomoruu
TaKXe TOKa3aHbl BO3MOXHOCTH yueOHoro mpeamera «buonorus» B peanuzanum tpedoBanuit ®@I'OC
COO x mIaHupyeMBIM JIHYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yibTaraM OOydYeHHS U B
(OpMHPOBaHNH OCHOBHBIX BHJIOB yUeOHO-ITO3HABATENFHON JEATENLHOCTH OOYYAIOUIUXCS 10 OCBOCHHIO
coJep:kaHusi OMOJIOrHYECKOTr0 00pa30BaHKs Ha YPOBHE CpEHEro o01ero oo0pa3oBaHusl.

YueOnblii npenver «buonorus» Ha ypoBHE cpepHero o0mero o0Opa3oBaHHS 3aBepIlacT
Ouosornueckoe oOpa3oBaHME B IIKOJIE€ M OPHUEHTUPOBAH HA pacIIUpeHHe W YriayOJieHWe 3HaHUH
o0yyaromuxcsi 0 >KUBOH MPUPOJAE, OCHOBAX MOJIEKYJISIPHOM M KIETOYHOW OHOJNOTMH, SMOPHOIOTUU H
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, ONOTEXHOIOTHH, 3BOJIOIMOHHOTO YIEHUS U SKOJIOTHH.

Uzyuenne yuebHoro mnpeamera «buonorus» Ha yriayOleHHOM YpOBHE OPUEHTHPOBAaHO Ha
MOJATOTOBKY OOydYalomMXCcsA K TOCIEAYIOmEeMy MOMyYeHHIO OHMOJIOTHYECKOTo 0oOpa3oBaHUs B By3ax U
OpraHu3alMix CpeAHero mnpodeccnoHanbHOro obOpasoBaHus. OCHOBY €ro COIACPXaHUS COCTaBIISET
cuctemMa OWOJOrMYECKMX 3HAHUH, MOMYYCHHBIX NPH H3YYEHHH OOYYalOIIMMHCA COOTBETCTBYIOLIMX
CHCTEMAaTHIECKUX pa3/IesioB OMOIOTHH Ha YPOBHE OCHOBHOTO 0011Iero oOpaszoBanus, B 10—11 xiraccax atu
3HaHUS TONy4aroT pa3BUTHE. Tak, paclIMpeHbl W YrIyOJeHbl OMOJIOTHYECKHE 3HAHUS O PacTCHUSIX,



JKUBOTHBIX, TpH0ax, OaKTePHsIX, OPTraHU3ME YEIIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX KU3HH, JOTMOTHUTEIHHO
BKIIFOUCHBI OWOJIOTUYECKHE CBEJACHUS NPUKIAAHOTO M TOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO
MCIIONB30BaTh KaK OPHEHTHPHI IS TOCIeNyIoNero Bproopa npodeccnn. Bo3MokHa Takke WHTETPaIus
OMOJIOTMYECKUX 3HAHUI C COOTBETCTBYIOIIMMHU 3HAHUSMHU, TTOJTYYCHHBIMUA 00yYaIONTUMHUCS ITPH U3YICHUN
(OY3UKA, XUMHH, Teorpap i 1 MAaTEMAaTHKH.

CrtpykTypa mporpaMmMsl 1o ydeOHOMY npeamery "buomorus” oTpakaeT CHCTEMHO-YPOBHEBBIN U
SBOJIIOIIMOHHBIA  MONXOABl K u3ydeHuto Ouonoruu. CoriacHO WM, W3Y4YarOTCsl CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE [UIS JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIfH, SBOJIOIHN
OpPraHUYEecKOro MuUpa Ha 3emiie, COXpaHeHHUs] OMOIOTMYECKOro pa3HooOpas3us mianeTsl. Tak, B 10 xmacce
M3yYal0TCA OCHOBBI MOJIEKYJSIPHOH WM KJIETOYHOH OHOJOTHH, IMOPHOJIOTHH ¥ OHOJOTHH pa3BUTHS,
TEHETHKH W CEeJeKIUH, OWOTEeXHOJOTMH W CHHTETHYECKOW OWONOTHH, aKTyaIH3UPYIOTCS 3HAHUS
oOyuaromuxcsi Mo OOTaHUKE, 300JIOTHHM, aHATOMHUH, (usnonoruu uenoBeka. B 11 kmacce mzyuarotcs
HBOIIONIMOHHOE YYCHHE, OCHOBHI 3KOJIOTHH U yueHue 0 Onocdepe.

Y4eOHbIil ipeaMeT «Bbuosorusy npu3BaH 00eCIeUUTh OCBOCHUE 00YYArOIIUMUCS OHOJOTHYECKHIX
TEOpHUH U 3aKOHOB, MJIEY, NPUHIMIIOB U MPaBUJIL, JIEKAILUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOMN
KapTUHBI MUpPA, 3HAHUHA O CTPOSHHUH, MHOTOOOPa3rH M OCOOCHHOCTSX KJIIETKH, OpraHWU3Ma, MOITYJISAINH,
OMOIIEHO3a, YKOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTHXKCHHSIX, COBPEMEHHBIX HCCIICAOBAaHUAX B
OMOJIOTHY, TPUKIATHBIX ACTEKTaX OMOJOTHYECKHX 3HaHWU. J[ns pa3BuTHS M TONAEpKaHWUS HHTEpeca
oOydJarommxcss K OWOJOTMH Hapsay CO 3HAYUTCIbHBIM OOBEMOM TEOPETHUYSCKOTO MaTepuana B
COJep)KaHUM TIPOTpaMMBI TI0 OHOJIOTUM TIPEITyCMOTPEHO 3HAKOMCTBO C HWCTOPHEH CTAaHOBJICHUS U
pa3BUTHS TOHM WM HHOHM 00JIacTH OMOJIOTHH, BKJIAJJOM OTEUECTBEHHBIX U 3apyOeKHBIX YIEHBIX B PEIICHHE
BOKHEHIINX OMOIOTHUECKUX M YKOJIOTHYECKHUX MPOOIIEM.

lenp w3yuyenwst ydeOHoOro mnpenvera «buomorus» Ha yrmyOJI€HHOM YpPOBHE — OBIAJCHHE
00y4JaoIUMICS 3HAHUSIMHA O CTPYKTYPHO-(YHKIIMOHAILHOW OPTaHU3aIMH KUBBIX CHCTEM Pa3HOTO paHTa
U MPUOOPETEeHHWEe YMEHUW MCIIOJIb30BaTh STH 3HAHWUSA B (DOPMUPOBAHWMU HHTEpeca K ONpeaAciaEHHOH
obnactu TPo(ecCHOHANBHON JNEATEIhHOCTH, CBSI3aHHON C OWoOJoTHEH, WM K BBIOOpPY y4eOHOTO
3aBEJICHUS LTSI TTPOIOJKEHUS OMOIOTUIECKOTr0 00pa30BaHHsI.

Hoctmxenne 1enu wu3ydeHwss ydeOHoro mnpeamera «bwonorms» Ha yriayOn€HHOM YpOBHE
o0ecreunBaeTcs pelIeHneM CISAYIONUX 3a/ad:

OCBOCHHE OOYYAIOLIMMHUCS CHCTEMBI OWOJIOTMYECKMX 3HAHWH: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUAX, KOHIICTIUAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H TpaBUiaX, COCTaBIISIOINX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa; O CTPOSHHH, MHOTrooOpazuu U O0COOEHHOCTAX
OHMOJIOTUYECKUX CHUCTEeM (KJIETKa, OpraHu3M, TIOMYJIsIus, BUJ, Ororeomnenos, ouocdepa); 0 BBLIAIOIIHXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIETOBAHUSAX B OMOJIOTHY;

O3HAKOMJIEHHE OOYYalolUXCs C METOJaMH IO3HAHUS >KUBOW IMPHPOIBI: HCCIEOBATEILCKUMH
METOJIJaMU OHMOJIOTUYECKUX HayK (MOJEKYJSPHONH W KIETOYHON OHMOJIOrHH, dMOPHOJIOTHH M OWOJIOTUU
pa3BUTHUSl, TEHETHUKH M CEJCKIUH, OWOTEXHOJOTMM M CHHTCTHYECKOW OHOJIOTHH, IaJCOHTOIOTHH,
9KOJIOTHH); METOJIAMU CaMOCTOSITENILHOTO MPOBEICHUSI OMOJIOTUYECKUX HCCIIEOBAaHUN B J1a00paTopuu U
B IpHUpo/ie (HAOIII0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOCITUPOBAHUE);

OBIIQJICHUE OOYYaIONIMMHCS YMCHHUSMH: CaMOCTOSITENIbHO HAaXOJIUTh, AaHAJIM3UPOBaTh W
UCIIONb30BaTh OHOJOTHYECKYI0 WH(OPMAIIMIO; II0JIb30BAThCS OWOJIOTMYECKOW TEPMUHOJOTHEH U
CHUMBOIIMKOH; yCTaHABIMBATH CBSI3b MEXKAY Pa3BUTHEM OWOJIOTMH W COIHMAIbHO-DKOHOMHUYECKHMHU U
JKOJIOTHYECKUMH Tpo0JieMaMH  4eJIOBEYEeCTBa; OICHWBATh IMOCJIEJCTBHS CBOEH JIESATEIBHOCTH TI0
OTHOLICHUIO K OKpY)Karolleld NMPUpPOJHON cpele, COOCTBEHHOMY 3J0POBBIO M 3I0POBBIO OKPY>KAIOLIMX
JIOCH; O0OOCHOBBIBATH M COONIONATH MEpbl MPO(UIAKTHKH HMH(EKIMOHHBIX 3a00JIeBaHUM, IpaBHiIa
MOBEJICHUS B TMpHpoJe M oldecriedyeHUs O€30MacHOCTH COOCTBEHHOM JKM3HEAESTEILHOCTH B
YPE3BBIYAMHBIX CUTYAIUSX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMCHHBIC
Hay9HBIC OTKPHITHS B 0071aCTH OHOJIOTHH;



pasButHe y O0OyyaromMXcsi WHTEJUIEKTYalbHBIX W TBOPUYECKHMX CIIOCOOHOCTEH B TMpolecce
3HAaKOMCTBA C BBIJJAIOIIMMHUCSA OTKPHITHUSMA W COBPEMEHHBIMH HCCICAOBAaHUSAMH B OHOJIOTHUH,
pelaeMpIMH €10  MpoOJieMaMH, METOMONIOTHEH  OWOJIOTHYECKOTO  WCCIIEOBaHWS, TPOBEICHUS
9KCIIEPUMEHTAIIBHBIX HCCIICOBAaHNHN, pelIeHHs] OMOJIOTUYECKHUX 3a/1a4, MOJCTUPOBAaHUS OMOIOTHYECKIX
00BEKTOB H MPOIIECCOB;

BOCIIHTaHWE Y OOYYaroIUXCsl IEHHOCTHOTO OTHOWIEHHWS K JXHBOW NPUPOAE B IEIIOM U K
OTIENBHBIM €€ 00BbEeKTaM W SBICHHSAM; (POpPMUpPOBAHME HKOJOTHUECKON, T€HETHYECKOH T'PaMOTHOCTH,
00111e#l KyIbTypBI IOBEACHUS B IPUPO/IE; HHTEIPAIIUH €CTECTBEHHO-HAYYHBIX 3HAHU,

npuoOpeTeHre 00ydYalomUMKUCA KOMIETEHTHOCTH B PalMOHAIBHOM IPHPOAONOIH30BAHUH
(cobOmonenue MpaBWUiI TOBSACHUS B IIPHPONAE, OXPaHBI BHIOB, DKOCHUCTEM, OMOc]epbl), COXpaHCHHH
COOCTBEHHOTO 37I0POBBSI W 37I0POBBSl OKPYXKAIOIIUX JIOAeH (coOmofeHus Mep NpO(HUIaKTHKU
3a0oneBaHuil, oOecmeueHue OE30MaCHOCTH JKU3HEACATENFHOCTH B  YPE3BBIYAWHBIX  CHUTYAIHSIX
MIPUPOTHOTO W TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCITOJIb30BaHUS OMOIOTHYECKUX 3HAHUN 1 YMEHUH B
IMOBCEIHEBHOMN KU3HU;

CO3JIaHKe YCIOBHUI Ui OCO3HAHHOTO BBIOOPa 00yYarOIMMHKCS MHIUBHTyalbHON 00pa3oBaTeIbHOMI
TPACKTOPHH, CIIOCOOCTBYIOIIEH  MOCIeAyIomeMy Mpo(ecCHOHATBbHOMY  CaMOOINPEACTICHUI0, B
COOTBCTCTBUU C MHAUBUAYAJIbHBIMH UHTCPECAMU U HOTpC6HOCT5[MI/I peruoHa.

OO0mee 9mcno 4acoB, OTBEIEHHBIX HAa HM3Y4YCHHE OHOJIOTHH HA YIIyOJIEHHOM YPOBHE CPETHETO
o0miero odpasoBanusi, coctariser 204 waca: B 10 kimacce — 102 gaca (3 yaca B Heneno), B 11 kiacce —
102 yaca (3 yaca B HEZEIO).

Otb6op opraHM3anmMOHHBIX (OpPM, METOMIOB W CPEACTB OOydYeHHUS OMOJOTHH OCYIIECTBISETCS C
YYETOM CTIEHU(HKH €ro COJEPKaHUs U HAPABIEHHOCTH Ha MPOIOJDKEHUE OHOIIOTHYECKOro 00pa3oBaHuUs
B OPTaHM3AIHAX CPEIHETO MPOGECCHOHAIBHOTO U BEICIIIETO 00pa30BaHUsl.

OO0s3aTeNbHBIM ~ YCIIOBHEM TIpH  OOy4YeHHH OWOJIOTMM Ha YTAayOJEHHOM YpOBHE SBISIETCS
MPOBEJICHUE J1a00PAaTOPHBIX M MpaKTHYeCKuX pador. Tarkke ydacTue OOydyaroIIMXCS B BBIMOJIHEHUH
MPOEKTHBIX M Y4eOHO-UCCIIE0BATENFCKIX PA0OT, TEMaTHKA KOTOPBIX OIMPEEIIICTCS YUUTEIeM Ha OCHOBE
HUMCIOIINXCA MAaTCPUATIBHO-TEXHUYCCKUX PECYPCOB U MECTHBIX IMMPUPOIHBIX yc.HOBPIﬁ.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue MPOTPaMMBbI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B IPOBEPKY TOCYJapCTBEHHON
uroroBoi arrecranuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsi Hayka. KpaTkas wucTopust pasBUTHS OHOJIOTHH.
buonornueckne Hayku u m3ydaeMble UMHU mpoOieMbl. DyHIaMeHTaIbHbIE, MPUKIATHBIE M TTOMCKOBBIE
HayYHbIE UCCIICIOBAHUS B OMOJIIOTHH.

3nauenne Owomornu B (HOPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.
IIpodeccun, cBsazanaple ¢ Ononorueil. 3HaueHNE OMONIOTHH B MPAKTHYCCKOW IEATEIHPHOCTH YeIIOBEKa:
MEAUINHE, CETLCKOM X035 CTBE, TPOMBIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

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

Tabnuie! 1 cxembl: «CBsI3b OMOJIOTHUHU ¢ APYTUMHU HayKamm», «CrcTeMa OHOIOTHUECKIX HAYKY.

Tema 2. ZKuBble cUCTEMbI M X U3YYEeHUE

JKuBble cuctembl Kak mpeaMmeT wu3ydeHHs Ouonormu. CBOHCTBa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IENOCTHOCTb, CJIOKHOCTh U YHOPSIOUEHHOCTb CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHW3aIlNs, CAMOBOCHPOHM3BEACHHE, pPa3ApaXKUMOCTh, H3MEHYMBOCTh, POCT U
pa3BuUTHE.

YPOBHU OpraHM3ali{ KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KIETOUHBIA, TKAHEBBIH, OPTaHU3MEHHBIH,
MOITYJISIITUOHHO-BUIOBO, 3KOCUCTEMHBIA (OMoreoeHOTHIECK U ), OnocGepHBIA. [Iporeccsr,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHBIE TPU3HAKK KUBOTO. JKH3HB Kak (opma CyliecTBOBaHUS
Matepuu. Hayku, n3ydaromniye >KuBbIe CHCTEMBI Ha Pa3HBIX YPOBHSIX OPTraHU3aIUH.

N3yuenne xuBbIX cucTeM. MeTonasl Ouosiorndyeckol Hayku. HaOnronenue, u3MepeHue,
SKCIIEPUMEHT, CHUCTeMaTh3alus, MeTaaHanu3. lIoHATHE O 3aBUCHMON M HE3aBUCHUMOW NepeMeHHOH.
[InanupoBanue skcniepumMenTa. [locTanoBka u npoBepka runote3. Hynesas rumoresa. [loHsTre BRIOOPKU
u e€ mocroBepHOCThb. Pa3bpoc B Owonormdeckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONYyYEHHBIX
pe3ynbraToB. [[puunHbI HCKa)KEHUS pe3yNbTaTOB dKcIepuMeHTa. [loHsATHE CTaTHCTHYECKOTO TecTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHBIE NMPHU3HAKU XHU3HW», «buojorndyeckue cucremb», «CBOHCTBa
JKUBOM MaTepum», «YpOBHH OpraHM3allMH >KUBOM MpHUpOIbD», «CTpoeHNe )KMBOTHOM KIETKW», «TkaHH
KUBOTHBIX», «CHCTEMBI OpraHOB YEJIOBEUECKOTO OopraHm3May, «buoreorneHos», «bruochepay, «MeToasl
W3yUYCHHS )KUBOU MPUPOABI».

O6opynoBanme: JrabopaTopHoe OOOpyIOBaHHWE I TPOBEACHHUS HAOMIOAECHUN, HW3MEpPEHUH,
JKCIIEPHMEHTOB.

IIpakTnyeckas padora «Vcnonp30BaHHE PA3TUYHBIX METOIOB MIPH U3YYCHHUU JKUBBIX CUCTEM.

Tema 3. buoJiorust KJIeTKn

Knerka — cTpykTypHO-QyHKIHMOHATBHAS €AUMHULA KHUBOTO. VIcTOpHs OTKpBITHS KieTKH. PaboTs! P.
I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBann, M. Llneiinen, P. BupxoB). OcHOBHBIE MONOXKEHUS
COBPEMEHHOU KIIETOYHON TEOPUU.

MeToabl MOJIEKYJISIPHON U KJIETOYHOH OMONOTMH: MUKPOCKOIUS, XpoMaTorpadus, snekrpodopes,
METOJI MEYEHBIX aTroMoB, auddepeHInanbHoe [IeHTPU(PYTHPOBaHHE, KYyJIbTHBUPOBAHHE KIETOK.
H3yuenue @uxcuposannvix Kiemok. DIEKTPOHHas MHUKpockonus. Koughokanvhas Mukpockonusi.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.



JeMoHCcTpanun

Ioptpertsri: P. I'yk, A. JleBenryk, T. IlIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmmmber 1 cxeMbl: «CBETOBOIT MHUKPOCKOID, «IEKTPOHHBIM MHUKPOCKOIY, «VICTOpHUS pa3BUTHSI
METOJI0OB MUKPOCKOIIUNY.

O6opynoBaHHe: CBETOBOH MHKPOCKON, MHKPOIIPENapaThl pPACTUTENBHBIX, JKABOTHBIX U
OakTepHaTbHBIX KICTOK.

IpakTnyeckas padora «/3yueHne MeETOJOB KJIETOYHOH Ouojoruu (xpomartorpadus,
anekrpodopes, muddepennnansaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KJIeTKH

XHUMHUYECKHI COCTaB KJIETKH. Makpo-, MUKpPO- U YyJIbTPAMUKPO3JIEMEHTHl. Bona u €€ ponp Kak
pacTBOpHTENS, peareHTa, y4JacTHe B CTPYKTYPHPOBAaHHH KJIETKH, TEIUIOPEryJsiind. MmuHepaibHbIe
BEIIECTBA KIJIETKH, NX Onojornyeckas poiib. POk KaTHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BeUlecTBa KJIETKU. buonoruueckue noauMmepsl. benku. AMUHOKUCIOTHBINA COCTaB
oenkoB. CTpyKTyphl OenkoBoil Monekydbl. [lepBuuHas cTpykTypa Oeika, menTunHas cBs3b. Bropuynasi,
TpeTUdHasi, 4YeTBepTHUYHasi CTPYKTypwl. [enatypauus. CsoiictBa OenkoB. Knaccudukamus Oenxos.
buonornueckue pynkunu 0enxos. [Ipuonsi.

VYrieBoabl. MoHoOcaxapu/ipl, JHCaXapHIbl, OJUTrOcaxapujpl M moyincaxapuiusl. OOl TUIaH
CTpoeHUs U (PM3UKO-XUMHUYECKHE CBOICTBA yTIeBO0B. bronornueckue GpyHKIIMU yTIIEBOIOB.

Jlununer. TunpodunbHO-TUAPOdOOHBIe cBoMcTBa. Kiaccudukamus aunuaoB. TpuUIIHLIEPHIIBI,
dochonumuasl, BOCKH, crepouabl. buonoruueckue ¢pyHkimu aumnuaoB. OO0IIHue CBONCTBa OHOIOTHUISCKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CAMO3aMBIKaHHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucnoT. Hykneotuasl. [lpuniun
kommiemeHnTapHocTd. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crimpanb. MecToHaxXoXAeHUE U
ounonorunueckue ¢pynkmnu JJHK. Bunsr PHK. ®@ynkuun PHK B knetke.

Crpoenne Monekynsl AT®. Makpoaprudeckue cBsi3u B Mosiekyine AT®. buonormdeckue
¢yakmun  AT®.  BoccraHoBneHHbIE  TEpEHOCUYHMKH, WX  (QYHKOMA B  KJeTtke. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue JIHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHas Owuojorus: OWOXUMHYECKHMEe U OHOPU3NYECKHE WCCIEJOBaHUS COCTaBa |
MPOCTPAHCTBEHHOW CTPYKTYpBlI OMoMoNeKyi. Modenuposanue cmpykmypol u yHKYUil OUOMOREKVT U UX
Komniekcos. Komnvromeprwiil Ouzatin u OpeaHu4ecKuli Cunme3s OUOMONEKY U UX HeNPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Ioptpetsr: JI. Homuur, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Courep, C.
IIpy3usnep.

Huarpammer: «Pacnpenenenie XMMHYECKUX AJIEMEHTOB B HEXKMBOH mpupoje», «Pacmpenenenne
XUMHYECKHX 3JIEMEHTOB B JKUBOU MPHPOJIE».

Tabmurs! u cxemsl: «llepuoamueckas Tabmua XUMUYECKHX IJIEMEHTOB», «CTpPOCHHUE MOJIEKYIIbI
BOIBD»Y, «BemecTtBa B coctaBe opranm3mMoBy», «CTpoeHHE MOJIEKYJIBI Oenkay, «CTPYKTYphl OCIKOBOMA
MOJIEKyJIb», «CTpO€HHE MOJEKyNl YIVIEBOAOB», «CTpoeHHMEe MOJIEKys JUNUAoB», «HykienHoBble
KHCTIOTHD», «CTpoenue Monekyisl ATDy.

ObopynoBaHue: XUMHUYECKas IOCya 1 000py10BaHuUE.

JlagopaTopHas padoTa «OO0HApYKEeHHE OCIIKOB C TIOMOIILI0 KAYECTBEHHBIX PEAKIIAN.

JlabopaTopHass padora «JVcciemoBaHue HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue U QyHKIUN KJIETKH

Tumel  KIETOK: DJyKapuoTHYecKass ©  OpokapuoThueckas. CTpyKTypHO-QYHKIHOHAJIbHEBIC
00pa3oBaHUS KICTKH.



CrtpoeHue mnpokapuothdeckor kierku. Kierounas crenka Oakrepuit u apxed. OcoOeHHOCTH
CTpOCHUSI TeTepoTpodHON M aBTOTPO(PHON MPOKAPUOTHUECKUX KIETOK. MecTo W pojb MPOKapuoT B
OuoneHo3ax.

Crpoernre M (QYHKIHOHMpPOBAaHME »JyKapHoTHYecKol kieTku. [lna3matmueckas memOpana
(rmazmanemma). CTpyKTypa MiIa3MaTHIecKoi MeMOpaHBL. TpaHCIIOPT BEUIECTB Hepe3 IIa3MaTHUECKyIO
MeMOpaHy: maccuBHBIN (muddysus, obneru€éunas auddysns), akTHBHBIN (NMEPBUYHBIA M BTOPUIHBIN
akTUBHBI TpaHcnopt). [lomymponunaemocts MemOpanbel. PaGora Harpuii-KanueBOro Hacoca.
DHJONNTO3: MMHONMHKTO3, (haronuTos. Dk3o01uTo3. Kiterounas crenka. CTpykTypa v GyHKIIUH KIETOTHOMN
CTCHKH PacTeHUH, TpUOOB.

Iurommazma. Ilwro3zons. Ilurockener. JIBwkenwme 1muTommiasmMpl. OpraHouabsl  KIICTKH.
OmnoMeMOpaHHBIE OpPraHOWIBI KJIETKW: SHaoruazMmarmdeckas ceth (DIIC), ammapatr ['ombmxw,
JIM30COMBI, X CTpoeHue W (QyHKIMU. B3anMocBs3b OAHOMEMOpAHHBIX OpraHoMAOB KieTku. CTpoeHne
TPaHyIAPHOTO peTukyiryma. Mexanusm uanpagnenus oOeiaxog ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
CuHTe3 KICTOYHBIX MeMOpaH. [magkuii (arpaHyJsIpHBIH) DHIOIUIA3MATHUECKHA  PETHUKYIYM.
CekperopHast ¢pyHkuus anmnapara ['onbmku. Moduguxayus beaxos ¢ annapame I onvoxcu. Copmupogra
benxoe 6 annapame [0nv0dcu. TpaHCIIOPT BEIIECTB B KIETKE. Bakyoiln pacTUTENbHBIX KIIETOK.
Knetounstit cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUIBI KJIETKH: MUTOXOHIPHH, IIIACTUABL. [Ipoucxooicoenie MumoxoHopuil
u nracmud. Cumobuozcenes (K.C. Mepeockoscxuii, JI. Mapeyauc). CtpoeHune U QyHKIIMU MUTOXOHIPHUHA U
wiactun. [lepBuyHble, BTOPHUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOUIMX  JYKapHOT.
XJ10ponnacThl, XpOMOILIACTHI, JICUKOIIACTHI BHICIIUX PACTCHUM.

HememOpannbie opranouss! kiuetku CtpoeHne W (GyHKIUH HEMEMOPaHHBIX OPraHOHIOB KIICTKH.
Pubocomel.  [Ipomescymounvie @unamenmoi. MuxpoduiaaMeHTbl. AKmunosvle MUKPODUIAMEHMBI.
Mplieynble KIETKU. AKMuHogble KOMNOHEHMbl HeMblieuHblx Kiemok. Mukporpyoouku. Knetounsii
nentp. CTpoeHHe W JBWKEHHE XI'YTHKOB W pecHHYeK. MHKpOTpyOOUKH HUTOIIa3Mbl. LleHTpHOIs.
benxu, accoyuuposannvie ¢ muxpogunamenmamu u Mmukpompyobouxamu. Momopnule 6enxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHoIIazMa, SPBIIIKHA, UX CTpOeHHE W QYHKIUH. SaepHbIi
OenkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PAcIIONOKEHUE XPOMOCOM B HHTEP(HA3HOM siApe. Dyxpomamun u
eemepoxpomamun. belkn XpoMaTtvHa — TUCTOHBL. /[uHamuxa s0eproti 0b6oaouku 6 mumose. Hoepnoiil
MPAHCHOPM.

Knerounsle BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKApHOT (PacTUTEIBbHOM,
YKUBOTHOH, TPUOHOIA).

JdeMoHcTpanuu

IToptpetsr: K.C. MepesxxkoBckuit, JI. Maprynuc.

Tabmumsl u cxembl: «CTpoeHHE IYKapHOTHYECKOH KIeTKn», «CTpOeHHE KUBOTHOW KIETKID,
«CTtpoeHre  pacTUTENBHOW  KieTkw», «CTpoeHne  MUTOXOHApUM»,  «iapo»,  «CtpoeHue
MPOKAPHUOTUIECKON KITETKI».

O6opynoBaHue: CBETOBOW MHKPOCKOII, MHUKPOIIPENapaThl PacTUTENbHBIX, XHUBOTHBIX KIETOK,
MHUKpONpenaparbl 0aKTepHatbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK PA3INIHBIX OPTaHU3MOBY.

IpakTnyeckas padora «/3yueHne CBOWCTB KJIIETOYHOH MEMOPaHBD».

JlabopaTopHas padora «VccnenoBanue ma3Monn3a U AEmIa3Moin3a B paCTUTEIbHBIX KIETKax».

IIpakTuyeckas padora «lI3yueHne IBMKEHHUS IUTOIUIA3MBbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M IPeBpallleHHe JHEPTHH B KJIeTKe

AccuMmisIius UM JUCCUMMILIIMA — JBE€ CTOPOHBI Merabonu3Ma. Tumel oOMeHa BeILECTB:
aBTOTPO(HBI M TeTepOTPOQHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. DHEPreTHYecKoe
oOecrieyenne kieTku: mpeBpamenne ATD B oOMeHHBIX mporeccax. DepMEHTATHBHBIA XapakTep
peaknuii KJIETOYHOTO MeTabonm3ma. DEpMEHTH, WX CTPOCHHE, CBOWCTBA W MEXAHW3M JICHCTBHSL.



Kodepmentsr. Otnuuns GpepMEHTOB OT HEOPTaHMUYECKHX KaTaln3aTOpOB. benku-akTUBATOpHl M OCIKH-
MHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEpMEHTATUBHBIX PEeaKLUii OT pa3TUuHBIX (PAKTOPOB.

IlepBHUYHBIN CUHTE3 OPraHUYECKUX BEWIECTB B KIETKE. POTOCUHTES. AHOKCUSECHHBIU U OKCUSEHHBIU
gomocunmes y baxmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib
XJIOPOIIACTOB B Tporiecce ¢orocuHTe3a. CBeToBas u TeMHOBas (a3el. Pomoovixanue, Cs., Cs. u CAM-
munsl pomocunmesa. lpogyKTUBHOCTH (oTOCHHTE3a. BnusHue pasnuuHbIX (akTOpOB HAa CKOPOCTb
¢dorocuHTe3a. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpaszne OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPUIUPYIOMHE OaKTepuH,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XeMOCHHTE3A.

Anaspobuble opraHusmbl. Bunsl Opoxenus. [IpomykTsl OpoXKEHHSI W HMX HCIOJIb30BaHHUE
YeII0BEKOM. AHa’POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKTHI OMOTEXHOIOTUN M BO30YIUTENN OOIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTaIlbl YHEpreTudeckoro oomena. IloaroropurensHplit oTam. I'mukonms —
0ECKHCIOPOIHOE PACILECIIICHHUE TITFOKO3bI.

buonornueckoe OKHCIIEHHE, WIM KIETOYHOE JbIXxaHue. Poib MHUTOXOHIpHI B mpoleccax
ononornueckoro okucienus. Luknmnyeckne peakiun. OxucnurenbHoe (ochopumpoBanue. Hepeus
Membpannozo  epaduenma  npomownos. Cumnmez ATD: paboma npomonnon ATD-cunmaseol.
[MpeumymiectBa a’poOHOTO TyTH OOMEHa BeUIeCTB Mepel  aHadpoOHBIM.  DPPEeKTHBHOCTDH
SHEPreTHYecKoro oOMeHa.

JdeMoHcTpanuu

Ioptpetsr: [Ix. Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuisl U cxembl: «DoTOCHHTE3Y, «DHEpreTHYecKuil ooMen», «buocunres Oenkay, «CTpoeHUe
bepmenTay, «XeMOCHHTE3Y.

OObopynoBaHue: CBETOBOM MHKPOCKOI, O0OpyIOBaHME AJsl TPUTOTOBICHHUS IIOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlaGopaTopHasi padotra «l3ydyeHHe KaTaqTUTHUYECKOW AaKTUBHOCTH ()epMEHTOB (Ha NpuMepe
aMUJIa3bl WK KaTajaasbl)y.

JlaGopaTopHasi padora «/3yueHnue (epMEHTAaTHBHOTO pacCLICIUICHHs IEPOKCHAA BOAOpOJA B
PacTUTENBHBIX M KUBOTHBIX KIETKAX.

JlaGopaTopHast padora «CpaBHeHHE TPOIIECCOB (OTOCHHTE3a M XEMOCHHTE3aY.

JlaGopaTopHast padora «CpaBHEHHE POLIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencreenHas nuHgopManus U peajgu3anms €€ B KIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHINI KOMITIEMEHTAPHOCTH B pEaKLMAX MAaTPUYHOTO CHHTE3a.
Peanuzanus nacnenctBeHHoi uH(opManmu. ['eHeTHyeckwid Kon, ero cBoiicTBa. TpaHcKpunuus —
MatpuuHblii cuHTe3 PHK. IIpuHOMOBI TpaHCKPUNIMH: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTD,
acuMMeTpuaHoCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancmsmus u e€ stansl. Yuactre TpancnopTHeix PHK B OnocunTese 6enka. YcnoBus 6nocnHTe3a
oenka. KogupoBanue aMHHOKUCIIOT. Posib pubocoM B OnocHHTE3€e Oelika.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3ays FeHOMa Y IPOKapHoT U 3YKapHoT.
Perynsiust akTHBHOCTH I'eHOB y mpokapuorT. ['unoresa onepona (®. XKakoo, XK. Mano). Monrexyaspubie
MEXAHU3MbL IKCRpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsi cenos. Perynsauus
0OMEHHBIX MPOLECCOB B KieTke. KieTounslil romeocTas.

Bupycsl — HexiieTouHbIe (DOPMBI )KU3HA U OOJUraTHBIE Mapa3uThl. CTPOSHHUE MPOCTHIX M CIOKHBIX
BUPYCOB, PpETPOBUPYCOB, OaktepuodaroB. Kusuennvii yuxn HHK-cooepoicawux eupycos, PHK-
cooepacawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasa.

BupycHsie 3a0oieBanHusi 4yenoBeka, *HUBOTHBIX, pactenuid. CIINZ, COVID-19, coumanbHbie u
MEAULIHCKNE TPOOIIEMBEI.



Buoungopmamuxa: ummeepayus u awaiuz Ooavwux maccusos («bigdatay) cmpyxmypHuvix
buonocuveckux Oaunvix. Hamnomexuonocuu 6 ouonocuu u meduyure. Ilpocpammupyemvie @ynxyuu
benxos. Cnocobwvl 00cmasKu 1eKapcme.

JdeMoHcTpanuu

TToptpetsr: H. K. Konbiios, /I. . UBaHoBCKui.

Tabmuts! 1 cxemsl: «brocunaTes 6enkay, «['eHeTndeckuit koa», «Bupycen», «bakreprodarmy.

IIpakTuyeckass padora «Co3nanue MOJENN BUPyCay.

Tema 8. Z/Ku3HeHHBbIH LUK/ KJIETKU

Knerounslit nuki, ero mepuoasl u perymsiuus. Marepdaza u muto3. OCOOEHHOCTH MPOLECCOB,
mpoTeKaronux B nHTepdase. [loaroroska kKieTky K aeneHuo. [IpecuaTeTHYecKuii (IOCTMUTOTHICCKUIA),
CHHTETHYECKUI U MOCTCHHTETUYECKUH (IIPEMUTOTHIECKHIT) TIepruo bl nHTep(da3bl.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunuunsr perunkanuu JIHK: xoMmiemeHTapHOCTD,
MOJIYyKOHCEPBAaTUBHBII CHUHTE3, aHTUNapaieabHOCTh. Mexanusm pemnukanuu JHK. Xpomocomsl.
Crpoenne xpomocoM. Termomepsl W TemoMepa3a. XPOMOCOMHBIH Ha0Op KJIETKH — KapHOTHIL
JIMIUTONTHBIN Y TaIIOUAHBIN Ha0OPBl XPOMOCOM. ["'oMoTornYHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBI.

Henenune xnetku — mMuto3. CTaauu MHUTO3a M NPOUCXOISIINE B HUX MPOLECCHl. THUIBI MHUTO3A.
Kapuokunes u nutokunes. buonornyeckoe 3HaueHHE MUTO3a.

Perynsiiust MUTOTHYECKOTO IMKIIA KIETKH. [IporpamMmupyemMast KjeToqHas THOeNb — armomnTo3.

Knerounoe simpo, XpoMocombl, (GYHKIMOHAIbHAs TEeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmumel u  cxembl: <« KW3HEHHBI WK KIETKH», «Muto3», «CTpoeHHEe XpOMOCOMY,
«Pemmukanms JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparhbl: « MUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaboparopHasi pabora «/3ydyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopaTopHnasi padora «HalmofeHne MUTO32 B KJIETKaX KOHYHMKA KOpEMIKa JiyKa (Ha TOTOBBIX
MUKpOTIpenapaTax)».

Tema 9. CTpoenne 1 QyHKIMH OPTAaHU3MOB

Bbuonornueckoe pasnooOpasue oprann3mMoB. OHOKJIETOYHBIE, KOJOHHUAIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBL.

OCOOCHHOCTH CTPOCHUSI M JKU3HEAEATENILHOCTH OJHOKJIETOYHBIX OpraHW3MOB. bakrepuwm, apxew,
OJTHOKJIETOYHBIE I'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrrue NpoTUCThL. KoloHHaIbHbIE OPTaHU3MBI.

B3aumocBs3p 4YacTeil MHOTOKJIETOYHOIO OpraHM3Ma. TKaHH, OpraHbl M CHCTEMBI OpTaHOB.
OpranusM Kak euHoe 1enoe. I'omeocTas.

Txkanu pactenuil. TuIlbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAs, MPOBOASIIIA,
OCHOBHasi, MexaHudeckas. OcoOEHHOCTH CTpOeHHs, (QYHKIUN W pacloJIOKEHUs TKaHeH B opraHax
pacTeHui.

TKaHU JKMBOTHBIX W YEJOBEKA. TWIBI JKMBOTHBIX TKAHEH: JSMUTENUalbHAs, COCAMHUTENbHASI,
MblIlieyHast, HepBHas. OcoOEHHOCTH cTpoeHus, DYHKIMI U PacloiIOKEeHUs] TKaHEeH B OpraHax >KHUBOTHBIX
1 YeJIOBEeKa.

Opranel. BereratnBHble W TeHepaTHBHBIE OpraHbl pacTeHM. OpraHbl U CHCTEMBI OpPIaHOB
KUBOTHBIX M yesnoBeka. DyHKITMN OpraHOB U CHCTEM OPTaHOB.

Onopa Tenma opranusMoB. Kapkac pactenmil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy XHBIN 1 BHyTpeHHNH cKeneT. CTpOoeHHUE W TUIIBI COSAMHCHIS KOCTEH.

JBikeHre OpraHu3MOB. JIBMKEHHE OIHOKJIETOUHBIX OPTaHM3MOB: aMEOOHMIHOE, XKI'yTUKOBOE,
pecHuuHOe. JIBM)KEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIU3MbI U HACTHH. JIBIM)KEHHE MHOTOKJIETOUYHBIX
KUBOTHBIX M YEJIOBEKa: MBIlIleuHas cucreMa. Peduexc. CkeneTHbIe MBIIIIIBI U UX padoTa.



IIutanne opranuzmoB. IlormomeHue BOABI, YIVIEKHCIOIO Ta3a U MHMHEPAJIBHBIX BEIIECTB
pactenusaMu. [lutanue >KMBOTHBIX. BHYTpHUIONOCTHOE M BHYTPHKIIETOYHOE muueBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTAENbl NUILEBAPUTEIBHOTO TpakTa. llumeBapuTenbHBIE — KEJE3Bl.
[IumeBapuTenpHas cucTeMa yelnoBeKa.

Hpixanwe opranm3moB. Jlpixanme pactenuit. Jpixanne >xuBOTHBIX. Juddysms rasoB dyepes
NOBEPXHOCTH KIeTKH. KoxkHoe npixanue. [IpixarenpHast moBepxHOCTh. JKaOepHoe U n€rouyHoe AbIXaHHE.
JpixaHne TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHMS JETKHUX
MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelbHas CHCTEMa 4eIOBEeKa. MeXaHW3M BEHTWIALWHU JETKUX y NTHUL U
MIICKONUTAIOMUX. Perymsuus apixanus. JpixarenbHeie 00bEMBIL.

TpaHcnopT BELIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI pacTeHHU. TpaHCIOPT BELIECTB y
KUBOTHBIX. KpoBeHOCHas cuctema M €€ opranbl. KpoBeHOCHas CHCTeMa IO3BOHOYHBIX KHUBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrm KpoBooOpamieHHs. IBOIIOLHOHHEIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMbl II03BOHOYHBIX KHMBOTHBIX. Pabora cepaua u eé
perymsuus.

Brinenenne y opranusmos. Beigenenue y pactenuil. Beigenenve y :KuBoTHBIX. COKpaTUTEIbHBIE
Bakyosu. Oprassl BbaeneHus. GuibTparys, ceKkpenus: 1 00paTHOE BCaChblBAHUE KaK MEXaHU3MbI pabOThI
opraHoB BblJesieHus. CBS3b MOJIOCTH Teja ¢ KPOBEHOCHOM M BBIAEIUTENBHOM cucTteMaMu. Brinenenue y
MO3BOHOYHBIX XKUBOTHBIX M yenoBeka. [louku. Ctpoenue u ¢pyHKkunonupoBanue Heppona. ObpasoBaHue
MOUYH Y YeJIOBeKa.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKIJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M IUCTHI
MpocTeluX. 3alluTa y MHOIOKJIETOYHBIX pacTeHuid. KyTukyna. CpeacTBa MacCUBHOM M XMMHUYECKOM
3auThl. OUTOHLUIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M MX MpPOW3BOJHBIE. 3allUTa OpraHH3Ma OT
Oonesneil. UMmmyHHast cuctema 4venoBeka. KieTOWHBIM M TyMOpaibHBIH WMMYHHTET. BpOXXAEHHBIT U
NpUOOPETEHHBIH CHeNNPUUSCKUI WMMYHHUTET. Teopusi KIOHaJbHO-celeKTHBHOro uMmMyHutera (I1.
Opmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHble OTBETBI OpPraHu3MoB. Poib BpOXIEHHOTO
MMMYHHTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUH.

PasnpaxxnMocTh M perynsmnust y OpraHu3MoB. Pa3gpaXMMoCTh y OJHOKJIETOYHBIX OpPTaHH3MOB.
Takcucsl. PazapaxuMoCTh 1 perysisinus y pacTeHU. PocToBbIE BellecTBa U UX 3HAUYCHUE.

HepBHas cucrema u peduiekTOpHAsE peryisiius y >KMBOTHBIX. HepBHas cuctema W €€ OT/EINBI.
OBOJIOLMOHHOE YCIIO)KHEHUE CTPOCHUS HEPBHON CHCTEMBI y JKMBOTHBIX. OTAEIBI TOJOBHOTO MO3ra
MO03BOHOYHBIX JKUBOTHBIX. Peduiekc u pedrexTopHas nyra. be3ycaoBHbIE 1 yCIOBHBIE pe(IICKCHI.

I'ymopanbHas perynauvs U 9HJOKpUHHAs CUCTeMa KMBOTHBIX U 4yesoBeka. JKene3sl SHAOKPUHHOMN
CUCTEMBI M MX TOpMOHBI. JleWcTBue TOpMOHOB. B3aMMOCBSA3b HEPBHOM W OSHIOKPUHHOW CHCTEM.
lN'unortanamo-runodusapHas cucTema.

JeMoHCTpanun

IToptper: N. I1. ITaBnos.

Tabmumber u  cxembl: «OJHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOOPOCIH,
«bakrepun», «lIpocteiimme», «OpraHbl IBETKOBBIX pacTeHUN», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHu pactenmii», «KopHEBbIE CHCTEMBD,
«Ctpoenne credmns», «CTpoeHHE JHCTOBOW IIACTUHKMY», «TKaHM XKUBOTHBIX», «CKEJeT deloBeKay,
«IInmeBapurenbHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenpHass cucrema», «HepBHas
cuctema», «Koxa», «Mplmeunas cucremay, «BpiaenuTenbHas cucTeMa», «JHIOKPHHHAS CHCTEMay,
«Ctpoenne wmbimub», «UmmyHuTer», «KumeuHonosocTHele», «CxeMa IHTaHUS —PACTEHUI,
«KpoBeHOCHBIE CHUCTEMBI IIO3BOHOUHBIX JKUBOTHBIX», «CTpoeHHE THIpbDy, «CTpOeHHE ILIaHApUNY,
«BuyTpennee ctpoeHue noxneBoro uepBs», «HepBHas cucrtema peid», «HepBHas cuctema JSTymkuy,
«HepBHas cuctema npecMmblkarommxcsa», «HepBHas cucrema ntuny», «HepBHas —cucrema
MIICKOTIUTAIOINX», «HepBHas cucteMa yenoBekay, «Pediekcy.



OO0opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPONpeNnapaTtsl OJHOKJIETOYHBIX OpPraHHU3MOB,
MUKpOIIpenapaTsl TKaHEH, pPaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHX, JKHBBIE
9K3EMIUIIPbl KOMHATHBIX PAcTEHHUH, repdapun pacTeHUl pa3HBIX OTHAENIOB, BJIAKHBIE IIPEHapaThl
JKUBOTHBIX, CKEJETHl IO3BOHOYHBIX, KOJUICKIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBEeKa,
0o0opyInoBaHHE [UId JEMOHCTPALMH IIOYBEHHOI'O W BO3AYLIHOI'O HHUTAHUS PACTEHHUH, PACIICIUICHUS
Kpaxmaja ¥ OenKoB MoX AeWcTBHEM (hepMEeHTOB, 00OpyZOBaHME Ui IEMOHCTPALMM OIBITOB IO
MU3MEPEHMIO KU3HEHHOW EMKOCTHM JETKHMX, MEXaHH3Ma JbIXaTeNbHBIX JABWKEHHH, MOJEIH TOJOBHOIO
MO3Ta PA3IHYHBIX KUBOTHBIX.

JlabopaTtopHas padora «/I3yueHue TKaHel pacTeHUI.

JlabopaTopHas padora «/3yueHne TKaHeH KUBOTHBIX).

JlaGopaTopHast pabora «/I3ydeHue opraHoB LIBETKOBOTO PACTCHUS».

Tema 10. PazMHoKeHHe U pa3BUTHE OPraHU3MOB

®opMBI pa3MHOKEHHS OPraHuU3MOB: Oecrojioe (BKIIFOYash BETETAaTHBHOE) W IIOJIOBOE. Bumbl
0ecIonoro pa3MHOKEHHS: TIOYKOBAHUE, CIIOPYIIALUS, (hparMeHTalus1, KIOHHPOBaHHUE.

IlonoBoe pasmuoxkenue. [lomoBele kneTku, uinu ramersl. Meito3. Craaun meiosza. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpici Mel03a 1 IOJIOBOro mpouecca. Meios u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimeBoe passutHe. ['ameroreHes y kuBOTHHIX. [lomoBeie xeme3pl. OOpa3oBaHue U
pa3BUTHE MOJNOBBIX KiIeToK. CriepMaToreHes u oorere3. CTpoeHue MOIOBbIX KIETOK.

Ono10TBOpeHHE U SMOPHOHATIFHOE pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpHOIOTHST — HayKa O pa3BUTHH
opram3MoB. Mopgozenesz — 00Ha u3 enasHvix npobiem ambpuonozuu. Konyenyus mopgoeenos u mooenu
mopgozcenesa. Ctanun sMOpHOTeHe3a JKUBOTHBIX (Ha puMepe Jiaryikn). ApoGnenue. Tumbl qpo0nenust.
Hemepmunuposannoe u nedepmunuposantoe Opobnenue. bBracmyna, munvt Oaracmyn. OCOOEHHOCTH
OpoOJIeHUs] MIIEKOTIUTAIOIINX. 3apOJABIIIEeBbIe JIUCTKH (TacTpyJisiius). 3aKkiajKa OpraHoB M TKaHEH M3
3apOJBIIIEBBIX JIMCTKOB. B3amMHOe BiHMSHUE YacTed pa3BUBAIONICIOCS 3apojbiia (IMOpUOHAIIBLHAS
MHIYKOMA). 3akiajka IJIaHa CTPOEHHs XMBOTHOTO KaK pe3yJbTaT HEepapXU4yecKuX B3auMOJCHCTBHUIA
reHoB. BinusiHue Ha 5MOpHOHANBHOE PAa3BUTHE PA3IUUHBIX (DAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTamMOproHaneHBI mepuoa. [lpsiMmoe u HempsiMoe pa3BHUTHE.
Pa3Butne ¢ meramopdo3oM y 6eCrO3BOHOUYHBIX M MO3BOHOYHBIX XKMBOTHBIX. bHonorndyeckoe 3HaueHue
MPSIMOTO U HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpojie. THIbI pocTa KUBOTHBIX. DaKTOPHI
perysiliid POCTa JKMUBOTHBIX M dYenoBeka. CTaluu MOCTIMOPHOHAIBLHOTO Pa3BUTHS Yy JKHBOTHBIX W
yenoBeka. [leprosbpl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJOrHYeCKHEe POLECCHI.

PasmHOeHHe W pa3BuTHe pacteHuidl. [amerodur u cmopodur. Melo3 B XKU3HEHHOM IIHKJIE
pactenuii. OOpazoBaHue crop B mporecce Mmeio3a. ['ameroreHe3 y pactenuil. OIUIOOTBOpEHUE W
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOIfHOE OTIOAOTBOpEHHE y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue
Y pa3BUTHE CEMEHH.

MexaHHU3MBI pEryJsIIMA OHTOT€HE3a Y PACTEHUI U AKUBOTHBIX.

JdeMoHcTpanuu

IToptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuuer u cxembl: «BereratnBHoe pa3MHOXeHHE», «Tumbl OECHONOro pPa3MHOXKEHHS),
«Pa3MHOXkEHHE XJIaMUJOMOHaAbDy, «Pa3sMHOXEHUE OIBIJIEHB», «Pa3sMHOXEHUE TUApPb», «Meio3,
«Xpomocombl», «['amerorenes», «CTpoeHue SHUEKIETKM W crepmaro3onna», «OCHOBHBIE CTaauu
oHTOTeHe3a», «IIpsiMoe M HempsAMmoe pa3BuTHUE», «Pa3BUTHE MaiiCKoro xkyka», «Pa3Butue capaHumy,
«Pa3BuTHe nArymkn», «JlBoWHOE OIJIOJOTBOPEHUE Yy I[BETKOBBIX pacTeHUi», «CTpoeHHe CceMsH
OJITHOZIOJIBHBIX U JBYJOJBHBIX PAacTEeHUI», «KW3HEHHBIH LMK MOPCKOM KamycTel», « KU3HEHHBIH LUK
Mxa», «JKU3HEHHBIN IIUKIT TAIOPOTHUKAY, «OKU3HEHHBIN IIUKII COCHBI».



OGopynoBaHHe: CBETOBOW MUKPOCKOIT, MUKPOITPEIapaThl SHICKIETOK U CIIEPMAaTO30U/I0B, MOJCITh
«IuKI pa3BUTHUS JISTYIIKI.

JlaGopaTopHas padora «/3ydeHne cTpOCHHUS MOJIOBEIX KJIETOK HAa TOTOBBIX MHUKPOIIPETIapaTaxy.

IIpakTuueckas padora «BbIsBICHHE TNPU3HAKOB CXOACTBA 3apOJIBIINICH IMO3BOHOYHBIX
SKABOTHBIX».

JlabopaTtopHas pa6oTa «CTpoeHre OpraHOB Pa3MHOXKEHHS BBICIIINX PACTCHUM.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEICTBEHHOCTH M HU3MEHYHUBOCTU OPraHU3MOB

Wcropusi cTaHOBIEHUS W Pa3BUTHS T€HETHKM Kak Haykw. Paboter I'. Mengens, I'. ne ®puza, T.
Moprana. Ponp oredecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Paboter H. K. Komemosa, H. W.
Basuiosa, A. H. benosepckoro, I'. /I. Kapnedenko, 0. A. ®ummmuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHUYECKHE TIOHATHS M CHMBOJBI. | OMOIIOTHYHBIE XPOMOCOMBI, AJJIENbHBIE TeHHI,
aJbTEPHATUBHBIC MPU3HAKYU, JOMUHAHTHBIN U PEIIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS
TuHUS, THOpHUIBL, TreHoTun, (eHoturn. OCHOBHBIE METOABl TEHETHKH: THOPHIOIOTHYECKHUA,
LIUTOJIOTMYECKUI, MOJIEKYJIIPHO-T€HETUYECKU .

JdeMoHcTpanuu

Ioptpersr: I'. Mennens, I'. me @puz, T. Mopran, H. K. Komsros, H. U. BaBuios, A. H.
Benozepckutii, I'. /. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecosckuii.

Tabmuts! 1 cxembl: «MeTobI TeHETHKIY», «CXeMBI CKpEIIBAHU.

JlaGopaTopuast padora «/Ipozoduia kak 00BEKT TeHETHIECKUX HCCIICTOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepsolii 3akoH MeHmens — 3akoH equHOOOpasusi THOPUAOB
nepBoro nokosieHus. IIpaBuno gomuHupoBanus. Bropoil 3akoH MeHaens — 3aKOH pacUIEIJICHUA
npu3HaKkoB. L{uTonorndeckre 0CHOBBI MOHOTHOPHUIHOTO CKpemuBaHus. [ MmoTe3a YuCTOTHI TaMer.

AHanmuzupytouiee ckpemuBaHue. [IpomMexxyTouHbI xapakTep HacinenoBaHus. PacuienieHue
MPU3HAKOB MPU HETIOJHOM JIOMUHHUPOBAHHH.

HurnbpunHoe ckpemmuBanue. TpeTuit 3akoH MeH[eNns — 3aKOH HE3aBHUCHMOTO HACIlIeOBaHUS
npu3HakoB. L{uTonorndeckie OCHOBI TUTHOPUIHOTO CKPEIINBAHMUS.

CuerieHHOe HacienoBanue npu3HakoB. PaboTsl T. Moprana. CuenieHHoe HacleI0BaHHe TeHOB,
HapyLIEHUE CUEIUICHUS MEKy FreHaMU. XPOMOCOMHAsI TEOPHs HACIEACTBEHHOCTH.

I'enetuka moma. XpPOMOCOMHBIM MEXaHH3M ONpeeNeHHs] TMoia. AYTOCOMBI U TIOJIOBBIE
XpoMocombl. ['oMoraMeTHbId U reTeporaMeTHbll moi. I'eHeTudeckass CTPYKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanne npr3HaKoB, CLIETIIICHHBIX C TIOJIOM.

I'enotun kak 1uenoctHas cucteMa. IlnedoTponusi — MHOXKECTBEHHOE JIEMCTBHUE TIEHa.
MHoXecTBEeHHBIN amnenu3M. B3aumoaelcTBUe HeaUleNbHBIX T'eHOB. KOMIIEeMEHTapHOCTh. DNHCTA3.
TTonumepust.

I'eneTnyeckuii KOHTPOIb Pa3BUTHS PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TAKXKe (U3NOIOTUIECKIX
MPOIIECCOB, TIOBENCHWS W KOTHUTWUBHBIX (yHKOWA. |'eHeTHYeckne MeXaHW3Mbl CHMOHOTEHE3a,
MEXaHU3Mbl B3aUMOJICUCTBHS «XO3SUH — MAPa3UT» U «XO3SHMH — MUKPOOHOM». ['eHeTHUYeCKHe acreKThl
KOHTPOJIS U U3MEHEHHS HACIIEJCTBEHHON HH()OPMAIINHU B IIOKOJICHUSIX KIIETOK U OPraHU3MOB.

JdeMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuuer u cxembl: «llepBblii W BTOpo# 3akoHBl MeHnens», «Tperuit 3akoH MeHgens»,
«AHamuzupyromee ckpemmBaHue», «HemomHoe gomuHmpoBanue», «CIemIeHHOE HaCeJ0BaHNE
MpHU3HAKOB y npo3oduinby, «l'eHernka monay, «Kapumorum denoBeka», «KapuoTunm mpo3oduiby,
«Kapuotun ntuiisd», «MHOXECTBEHHBIN allIeNU3M», «B3auMoieicTBUE TEHOBY.

ObopynoBaHue: Monenb sl JEMOHCTPallMH 3aKOHOB €IUHOOOpaszusi THOPHIOB MEPBOTO
MOKOJICHUs] W pacIICIUICHUS MPU3HAKOB, MOJAENh JJIs JEMOHCTpAllMd 3aKOHAa HE3aBUCHUMOTO



HAcJeIOBaHUS MPU3HAKOB, MOJETh ISl JIEMOHCTPALlMM CLEIUICHHOTO HACleIOBaHUs IPU3HAKOB,
CBETOBOW MHUKPOCKOI, MUKpompenapar: «po3odunay.

IIpakTuyeckas padora «lI3ydeHne pe3yTbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y APO30(HITBD».

I[pakTuyeckasi padora «/I3yueHue pe3yabTaTOB AUTHOPUITHOTO CKPEIIUBAHUS Y TPO30(DHIIBI.

Tema 13. 3akoHOMEPHOCTH H3MEHYHBOCTH

B3aumogpeiictBue reHoTHna U cpenbl npu GopmMupoBaHuu (GpeHoTHna. 3MeHIrnBOCTh MPHU3HAKOB.
KauecTBeHHBIE UM  KOJIMYECTBEHHBIC TMPU3HAKK. BuUAbl H3MEHUYMBOCTH: HEHACJICICTBEHHAs W
HacJeACTBEHHAs!.

MonupukanroHHas W3MEHYMBOCTh. Ponb  cpemsl B opmupoBaHuM  MOAM(pHUKAIIMOHHON
M3MEHUYNBOCTH. Hopma peakmuu mpu3Haka. BapwanwoHHBIM psax W BapuanuwoHHas kpuBas (B.
Horanncen). CoiicTBa MOANGUKAIMOHHON H3MEHIMBOCTH.

I'eHoTunuueckas  u3MeH4YMBOCTh.  CBOICTBa  I€HOTUNMYECKOM  W3MEHYMBOCTH.  Buabl
T€HOTUITMYECKOI H3MEHUYNBOCTH: KOMOMHATUBHAS, MyTaIIHOHHAS.

KomOuHaTHBHAs W3MEHYMBOCTh. MeEHO3 U TIIOJIOBOM MPOIECC — OCHOBA KOMOWMHATHUBHOM
U3MEHYUBOCTH. Ponb KOMOWHATHBHOW W3MEHYMBOCTH B CO3[@HUM TE€HETHYECKOTO Pa3HOOOpasus B
npeaenax OJHOro BUAA.

MyTarmonHass U3MEHYUBOCTh. BUIbl MyTanuii: reHHbIe, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE
U MHAYLUPOBaHHbICE MyTallUW. SIAepHbIE M LUTOIUIa3MaTHueckue MyTauud. COMaTHYEeCKUE U MOJOBBIC
MyTaruu. [IpuduHBl BO3HUKHOBEHHUS MyTanuid. MyTareHbl M WX BJIUSHUE Ha OPTaHH3MBL
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TIOMOJIOTHUECKUX pAJOB B HACJIEICTBEHHOMN
m3meHunBoctd (H.M. BaBunoB). BHesnepHas n3MeHYNBOCTh U HACIIEACTBEHHOCTb.

Onueenemuxa u INUSCHOMUKA, pONb  INUSEHEMUYECKUX (axmopoe 8 Haciedosanuu u
UBMEHYUBOCTU (YEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpanuu

IToprpertsl: I'. ne @pus, B. Moranucen, H. Y. Basuiios.

Tabmumet w cxembl: «Bugel  m3meHumBocTHY», «MoauduKaMoOHHas  HU3MEHYHBOCTDHY,
«KoMmOuHaTHBHAsT W3MEHYMBOCTBY, «Meio3», «OmmiogoTBopenuey, «['eHeTHueckue 3a00JieBaHUs
4yesoBeKay, « Buabl MyTanuiiy.

ObopynoBaHue: XUBbIE U TepOapHbIe HK3EMIUISIPbl KOMHATHBIX PAaCTeHUH, pUCyHKH ((poTorpadun)
’KUBOTHBIX C Pa3JIMYHBIMHU BHIAMU H3MEHIHUBOCTH.

JlaGopaTopHas pabora «lccrnemnoBaHue 3aKOHOMEpHOCTEH MOAMU(MUKAIMOHHON H3MEHYHWBOCTH.
[TocTpoeHune BapuallMOHHOTO psiia U BApUALIMOHHON KPUBOM».

IpakTuyeckasi padora «MyTtaruu y 1po30¢h bl (Ha TOTOBBIX MUKPOITpErapaTax)y.

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuotun uwenmoseka. MexmyHaponHas IporpamMma HCCIIEIOBaHHS TeHOMa 4YeJoBeKa. MeTomsl
W3YYCHUs TEHETHKH 4YeJOBEeKa: T'€HEATOTHMYECKUH, ONM3HEIOBBIN, ITUTOTCHETUYECKHA, MMOMYISIIHOHHO-
CTaTHCTUYECKHH, MOJNEKYJsIpHO-TeHeTndecKuil. CoBpeMeHHOE Ompe/esieHue TeHOTHIA: TTOJTHOT€HOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMpPOBaHHE, B TOM uucie ¢ nomomibto I[I[[P-ananuza. HacneactBeHHbie
3a0oJieBaHusl 4elloBeKa. |'eHHble M XPOMOCOMHBIE Oo0Jie3HM 4YenoBeka. bonesHum ¢ HaciaeacTBeHHON
MIPEIPACIIOIOKEHHOCThI0. 3HAYeHHE MEOUIIMHCKONW TEeHETHKM B NPEJOTBPAIlEHUH | JICYCHUH
TeHETHYECKUX 3a00JIeBaHNi yenoBeka. MeauKo-reHeTH4ecKoe KOHCYIbTUpoBaHue. CTBOJOBBIEC KIIETKH.
[ToHsiTHE «TEHETHYECKOTO Tpy3ay». DTHUYECKHE acCIeKThl HCCICIOBAaHHWA B OOJIACTH PEIaKTHPOBAHUS
T€HOMa ¥ CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOpbl TOBBIIICHHOH YyBCTBUTEIBHOCTH 4YelIOBeKa K (U3MYECKOMY U
XUMUYECKOMY 3arpsi3HCHHUIO OKpY’Kawolled cpenpl. I'eHeTHUecKas NpeapacloNokEHHOCTh YeJIOBEKa K
MATOJIOTUSIM.

JeMoHCcTpanun



Tabmurer 1 cxembl: «Kapuotun denoBeka», «MeToabl H3Y4YCHHS TCHETUKH YEJIOBEKay,
«I"enernueckue 3a001€BaHMs YETIOBEKAY.

IIpakTuyeckas padora «CocraBieHHE U aHAIA3 POJTOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanus 1 cenekmnus. 3apokIeHUe CEIeKITMN B JoMecTukarmu. Yduenaue H. 1. Basuiosa o
LeHnTpax MpOMCXOXACHUS U MHOTOOOPa3Ms KyJIbTYPHBIX pacTeHuil. Poib cenexknum B CO3AaHUU COPTOB
pacTeHuii U mopos KUBOTHBEIX. CopT, MopoJia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEICTBEHHON
m3MeHanBocTy H. . BaBuioBa, ero 3Ha4eHHE TS CEIEKIIMOHHON paOOTEHI.

MeToap! cenekunoHHON paboThl. McKyccTBeHHBIH O0TOOP: MacCOBBI M WHAWBUAYAIbHBIH. DTarbl
KOMOWHAIIMOHHON ceneKkiuu. VchmpiTanne Npou3BOAUTENeH TO MOTOMCTBY. OTOOp TO TEHOTHNY C
TTOMOIIIBIO OIIEHKH (JEHOTHITA TOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ ToMoIbio aHamm3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paOoThl. PaiuallMOHHBIA U XUMHYECKUH
MyTareHe3 Kak HCTOYHUK MyTalWid y KyIbTYypHBIX (hopM oOpraHuzMoB. Mcmoip3oBaHHE TEHOMHOTO
pelaKkTHpOBaHUS U MeToHOB pekoMOuHaHTHBIX JHK 1 momydeHuss MCXOIHOTO MaTepuana st
CEJIEKIINH.

[lomyuenue monumumonoB. BHyTpuBHIOBasS THOpHIn3ausa. biIu3KopoACTBEHHOE CKpEIINBaHUE,
win wHOpuauHr. HepoacTBeHHOE CKpelMBaHWe, WM ayTOpUAMHT. ['eTepo3uc W ero NpUYHHBL.
Hcnonp3zoBanme rertepo3uca B cenekmud. OtnanénHas tuOpuamsamus. [Ipeogonenme Oecriomust
MEKBUOBBIX THOPHIOB. JIOCTHKEHMSI CENIEKIIUH PACTEHUH U KUBOTHBIX. «3e1EHas pesotoyusy.

CoxpaHeHHe U HU3Y4YEHHE TeHETHUYECKUX PEeCypCOB KYJIbTYPHBIX PACTEHHM M MX JUKUX POAHUEH
JUTSL CO3JJAaHHSI HOBBIX COPTOB M THOPHUIOB CEINbCKOXO3SIMCTBEHHBIX KYNBTYp. M3yueHue, coxpaneHue u
ynpaenenue 2eHemuideckuUMu pecypcamul CenbCKOX03AUCMBEHHbIX U NPOMbBICAOBbIX HCUBOMHBIX 6 Yensax
VAYUUEHUS CYWeCBYIOWUX U CO30AHUSL HOBbIX HOPOO, TUHULL U KPOCCO8, 8 MOM YUCe C NPUMeHeHUueM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NePedosblX Udell U NePCREeKMUBHBIX TMEeXHOA02UIL.

JdeMoHcTpanuu

[optpetsi: H. U. Bapunos, . B. Muuypun, I'. [. Kapneuenko, Il. II. Jlykbsuenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmurs! u cxeMbl: «LleHTpBI MPOUCXOXKACHUS 1 MHOT000pa3usl KyJIbTYPHBIX PACTEHUI, «3aKOH
TOMOJIOTUYECKUX PSNOB B HACIEICTBEHHOM HW3MEHUYMBOCTHY, «MeToapl cenekuuny, «OTraanéHHast
ruOpuan3anusny, «MyrtareHes».

JlaboparopHass paGora «J/I3ydyeHue cOPTOB KyJbTYpHBIX pACTEHUH U HOPOA JOMAIIHHUX
SKABOTHBIX».

JladopaTtopHas padora «/I3ydyeHrne METOIOB CEJIEKIIUU PACTCHHIN.

IIpakTuyeckast padora «lIpuBnuBKa pacTeHUN».

IOkckypeuss «OCHOBHBIE METOABI M JIOCTMIKEHHS CEJEeKIMM pAcTeHWH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUaCTOK, B TEIUIMYHOE XO35HCTBO,
B JIAOOPATOPHIO arpOYHUBEPCUTETA HITH HAYYHOTO [IEHTPA).

Tema 16. buoTexHoJ0TUsA M CHHTETHYECKAS OHOJIOTHSA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJOIMH, — KIETOYHBIE W TKaHEBBIE KYJbTYPBI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTHKA. |pagullioHHas OMOTEXHOJOTHS: XJIeOOMEYeHHE, IONIyIEeHHE
KHCIIOMOJIOYHBIX MIPOAYKTOB, BUHO/IENHE. MuxkpoOuonorudeckuit CHUHTE3. OOBeKTHI
MHUKPOOHONIOrHYeCKUX TeXHoJorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BATAMHHOB.

Coznannie TEXHOJNOTHH M MHCTPYMEHTOB IIEJICHANPaBICHHOTO M3MEHEHHS W KOHCTPYHPOBAaHUS
TEHOMOB C LEJBI0 IMOJMyYEHUs OPraHU3MOB M MX KOMIIOHEHTOB, COAEp)KALIMX HE BCTpEUaronivecs B
npupojie ONOCHHTETHIECKHE TTYTH.

Knerounas nrkeHeprs. MeToIbl KyJIbTYphl KIICTOK U TKaHEH pacTeHHI U )XKUBOTHBIX. KprnobaHku.
Comaruueckasi THOpUAM3aLUS U COMAaTHUECKUi aMOpuorenes. Mcnonap3oBaHUe TalUIOMIOB B CEJIECKLUH
pactenuil. [lonyuenue MOHOKIOHANbHBIX aHmumen. Mcnonib308anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX



anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOIOTBOPCHHE. PEKOHCTPYKIIHS SHICKICTOK ¥ KIIOHHPOBAHUE
JKUBOTHBIX. METOJl TpaHCIUIAaHTALUU SIIEP KICTOK. TexHonocuu 0300p0GIeHUs, KYIbMUBUPOBAHUS U
MUKPOKTIOHANBLHO20 PA3ZMHONCEHUS] CENbCKOXO03AUCTNEEHHBIX KYAbHYD.

XpoMocoMHass M TeHHas uWHXeHepus. VCKyCCTBEHHBIH CHHTE3 TIe€Ha U KOHCTPYHpPOBAHUE
pekomOuHanTHRIX JHK. Co30anue mpanceennvix opeanusmos. JIOCTWKEHHS W TEPCICKTHUBBI
XPOMOCOMHOM ¥ TeHHOU WH)KCHEPHUH. DKOJIOTHUSCKHE U ITHUCCKHE MPOOJIEMbI TEHHOW HH)KEHEPHH.

Menunuackue OuotexHonoruu. I[loctreHomHas 1mdpoBas wmenuiuHa. [IP-muarnocTuka.
MeTa0oIOMHBIA aHaAJIN3, TCHOIICHTPHUSCKHA aHAJIM3 MPOTEeOMa YeJIOBEKA JJIS OIEHKH COCTOSHHUS €Tro
310pOBhs. Vcnonb30BaHWE CTBOJOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OuoumkeHepus s
pa3paboTkn (PpyHAAMEHTAIPHBIX OCHOB METUIIMHCKUX TEXHOJOTHH, CO3/MaHWS KOMILUIEKCHBIX TKaHEH
COYCTAaHHEM TEXHOJIOTHH TPEXMEPHOTO OHONPHHTHHTAa W CcKapdoimuHTa I pelieHms 3ajad
MEPCOHATTU3UPOBAHHON METUIIUHEI.

CoznmaHnie BEKTOPHBIX BakKIWH C [EIbI0 OOecredeHnss KOMOWHHPOBAHHOW 3amIUTHl  OT
Bo30yauteneii OPBU, ycraHoBieHHWE MOJNEKYISPHBIX MeXaHH3MOB (¢yHKuuoHupoBanusi PHK-
COJICPIKAIIMX BUPYCOB, BHI3BIBAIOIINX 0COO0 OMACHBIC 3a00JICBaHMSI YSIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «lcrnonbp3oBaHUE MHKPOOPIaHW3MOB B IPOMBIIIJICHHOM IPOU3BOCTBEY,
«KnerouHast uHKeHEpUs, «I eHHAsT HHKECHEPUSD).

JlagopaTopHas padora «/3ydyeHnue 00bEKTOB OMOTEXHOJOTHIY.

IIpakTuyeckas padora «llonydeHre MOJTOYHOKUCIBIX TPOIYKTOBY.

IOKcKypeusi «bUOTEXHONOTHS — BaKHEHIIAs MPOW3BOJAUTENHHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkneHue u pa3BUTHe IBOTIONNOHHBIX NPeACTABIEHUI B 0M0JI0T UM

OpomonuonHas Teopus Y. Hapsuna. [Ipeanocbuiku BO3HUKHOBEHMs NapBUHU3MA. KU3HB U
Hay4Has JearenbHocTh Y. JlapBuHa.

JBwxkymme cwisl 3Boironuu BuaoB 1mo Y. JlapBuHy (BBICOKasi MHTEHCUBHOCTb Pa3MHOXKEHHS
OpraHU3MOB, HAcJEICTBEHHass H3MEHYMBOCTb, OoOprOa 3a CyIIECTBOBAHHME, €CTECTBEHHBIH H
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuarerndeckoil teopuu sBomonuu (CTO). HelitpanbHas Teopusi 3BOJIIOLUH.
CoBpeMeHHasi DBONIONMOHHAs OWoOJOrHs. 3HAYeHHE OJBOJIOIMOHHOW Teopud B (HOPMHUPOBAHUH
€CTECTBEHHO-HAay4YHOU KapTHHBI MHpa.

JeMoHCTpanun

Iloptpetsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y. [lapsun, C.
C. YerBepukos, 1. U. HImansraysen, x. Xonnetin, . K. benses.

Tabmurs! n cxemsl: «Cucrema xuBoi npupoasl (mo K. JInauero)y, «JlecTHUIA KUBBIX CYIIECTB
(o Jlamapky)», «Mexannu3m (GopMHUPOBaHU PUCITOCOOTICHUH Y pacTeHUH U )KUBOTHBIX (110 Jlamapky)»,
«Kapra-cxema mapmpyra myremectsust Y. Hapsuna», «Haxoaxu Y. [apBuna», «Dopmbl 0oprOBI 3a
cymiectBoBanue», «[lopoabl romyoOei», «MHorooOpaszue KyJiIbTypHBIX (opM KammycThbl», «llopoast
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHusi HOBBIX BUAOB (1o Y. JapBuny)», «CxeMa COOTHOIICHUS
JBWKYIINX CHJT BOJIOIUI, « OCHOBHBIE MOJIOKEHUSI CHHTETUIECKON TEOPHUU IBOJFOIUI.

Tema 2. MUKPO3IBOTIONUSA U €€ pe3yJIbTaThl

Ilonmynsmust kak dJeMeHTapHas eauHuna dBomolMd. COBpPEMEHHBIE METONBl  OLIEHKU
TEHETUYECKOTO Pa3HOOOpasust M CTPYKTyphl momysiuuil. M3MeHeHwe reHodoHIAa MOMyIsINM Kak
3JIeMEHTapHOE HBOJIIOIIMOHHOE SIBIICHUE. 3aKOH reHeTHyeckoro pasHoBecus k. Xapau, B. BaiinGepra.



OnemeHTapHble  (DaKTOphl  (IBWXKYIIME  CHJIBI)  OBOJMIONMU.  MYyTalMOHHBIA  IMPOIIECC.
KomOuHaTuBHAsT W3MEHYHMBOCTh. Jlpeii reHOB — ciy4ailiHble HEHANpPAaBJICHHBIC W3MEHEHHS YacTOT
amened B momyisnuax. Oddexkr ocHoBarems. Ipgexm OymuLiounozo eopaviuika. CHudicenue
2eHemUYecKo20 pazHoobpasus: npudunsl u creocmeus. Ilposenenue sgpgpexma Opetigha eernos 6 b6orbUIUX
u manvix nonynayusx. Mwurpanmmn. WM3omsamus momymanui: reorpaduueckas (IpOCTpaHCTBEHHAA),
Omosorngeckas (pernpoayKTUBHAS).

EcrectBenHbIli 0TOOp — HampaBisitommid ¢aktop 3Bomouur. PopMbl ecTeCTBEHHOro oTOopa:
JIBWKYIIAHA, CTaOMIH3UPYIOMINH, pa3peIBatonwii (au3pyntuBHbA). [lomoBoit or6op. BosHnkHOBEeHHNE U
SBOJIIOIIHS COIMATHHOTO TIOBEICHUSI JKUBOTHBIX.

IIpucioco0eHHOCTh  OPTaHM3MOB  KaK  pPe3yibTaT  MHKPOIBOJIONUH. BO3HHUKHOBEHHE
MIPHUCIIOCOONIEHNT y OpraHm3MoB. Apomopdo3bl W wmamoamantanuu. [lpumepsl mpucnocoOiIeHud y
OpraHU3MOB: MOp(QOIOTHIecKue, ¢uznonorunyeckue, OMOXUMHYECKHE, MOBEJICHYECKHE.
OTHOCUTENBHOCTP MTPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepun u cTpykTypa. BugoobpasoBanue kak pe3ynbTaT MUKPO3BOITIONWH. M3osiust —
KIIoueBoi  (akrop BupooOpazoBanus. IlyTH M cmocoObl BUI00Opa3oBaHUs: aUIONATPHYECKOE
(reorpaduueckoe),  CHMIIATpUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUILTOMIU3AINS,
ruOpuan3anus). JIuTensHOCTh SBOMOIMOHHBIX POLIECCOB.

Mexaau3Mbl GOPMUPOBAHUS OMOTIOTHIECKOTO Pa3HOOOpa3HsL.

PoJib 3BOJIOIMOHHOM OHOJIOTHM B Pa3pabOTKe HAYyYHBIX METOJIOB COXpaHEHHs OHMOpa3zHOOOpasusl.
MUKpPO3BOITIOIHS U KOIBOJIOLMS MApPa3uTOB U WX X035ieB. MeXaHn3Mbl ()OPMHUPOBAHHS YCTOHYUBOCTH K
aHTHOMOTHKAM U crIOcOObI OOPHOBI C HEH.

JdeMoHcTpanuu

IHoptpertsr: C. C. YerBepukos, 3. Maiip.

Tabmuts! 1 cxeMbl: « MyTalioHHas H3MEHUNBOCTEY, «[lomynsnuronHas cTpykrypa Buga», «Cxema
nposiBicHus 3akoHa Xapau—BannOepra», «JIBwkyliye CHiIbl 3BOJIONUNY, «IKOJIOTMYECKas U30JIALUS
TIOITYJISIIIANA CeBAaHCKOM popeny, «I eorpadnyueckast H30MAIHS TNCTBEHHHUIIBI CHOMPCKON U JINCTBEHHUIIBI
naypckoity, «llomynsioHHBIE BOJHBI YHUCICHHOCTH XUITHUKOB U JKepTB», «Cxema IelCTBUS
€CTeCTBEHHOr0 otTOopa», «Dopmbl OOphOBI 3a cymiecTBOBaHUEY», «UHIyCTpUaNbHBIN MeETaHU3MY,
«Kuspie nckomnaemeie», «lloKpoBUTEILCTBEHHAs OKpacka XHBOTHBIX», «lIpemympexmaromas okpacka
KUBOTHBIX», «®Dusnonorndyeckue  axantanumn», «lIpucmocobneHHOCT,  OpraHm3MoB o€
OTHOCHUTENBHOCTEY, «Kputepun Buma», «Buabl-nBoiHuKN», «CTpykTypa Buna B npupoze», «CrocoObt
BUI000pa3zoBanusy, «l eorpaduueckoe BUIO0Opa3oBaHKME TPEX BHIOB JAHJBIIICHY, «DKOJIOTHYECKOE
BUJI000pa30BaHUe BUJOB CUHUID, «[lomumuionasl pactenuin», « KamycTHo-peiedHbIi THOpU .

OGopynoBanue: TepOapuu pacTeHWH, KOJUIGKIIMM HACEKOMBIX, dy4Yela ITHI[ U 3Beped C
MpUMEpaMH Pa3INIHBIX MPUCIOCOOIEHHM, dydena NTHIl ¥ 3Bepel pa3HbIX BHIOB, TepOapuu pacTeHUi
0JIM3KUX BUJIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

JladopaTopHas pa6oTa «BrIsIBICHIE H3MEHIHBOCTH y 0COOEH OJHOTO BHIa».

Jladopatopuass  padora  «lIlpmcmocobnmeHuss  OpraHWM3MOB W WX  OTHOCHUTEIhHAs
1EJIeCO00Pa3HOCTHY.

Jla6opaTopHas padora «CpaBHEHHE BUOB 110 MOP(OIOrHUSCKOMY KPUTEPHION.

Tema 3. MakpodBoJionust 1 eé pe3yJbTaThl

MeTonpl WM3y4YeHHS MaKpOSBONIONHH. [laleOHTOIOTHYECKUE METONbl HM3YUYCHHS JBOJIFOIHH.
[epexoanbie GopMbI B GUITOTEHETUIECKUE PSIIIBI OPTAHHU3MOB.

buoreorpaduueckne Meronsl u3yueHus 3Bonroryn. CpaBHeHHE (UIOphl U (payHbl MAaTEPUKOB U
oCcTpoBOB. broreorpadudeckue oomactu 3emin. BUIBI-DHIEMUKHN W PETHKTHL.

OMOpPHONIOTUYECKUE H  CPABHUTEIBHO-MOP(OJIOTHUSCKAEC METOABl HM3YUYCHHS]  SBOJIIOIINU.
l'eHeTnyeckue MeXaHU3MBI DBOJIOIUM OHTOTCHE3a W TIOSBICHHS  DBOJIOIMOHHBIX  HOBIIECTB.
I'oMonornyHple W aHaJIOTMYHBIE OpraHbl. PyanMeHTapHBIE OpraHel M aTaBU3MBL. MOJEKYISPHO-



TeHEeTUYECKUE, OMOXMMUYECKHE U MaTeMaTHIeCKUe METOIbI U3YUCHHUS IBOIIOUNHU. | OMOIOTHYHBIE T€HBL.
CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PUIOTeHETHYECKUX JCPEBBEB.

XPOMOCOMHBIE MyTallU! ¥ 9BOJIIOLIASA TEHOMOB.

OO0mue 3akoHOMEpPHOCTH (TpaBwia) 3BOJONUHU. [lpunyun cmeuwvr @ynxyuii. HeoOpatumMocTh
IBOJIOIMHU. AfanTuBHas paguanus. HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIUH.

JdemoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kopanesckuii, . Mroiep, 3. ['ekkensb.

Tabmuts! 1 cxemMbl: «OUIOTEHETUIECKHUH PS JTOMAAN», K APXEONTEPUKCY», «3BEpO3yObIe SAIIEPHD»,
«Crerouedans», «Punnopute», «CeMeHHbIE MNanopoTHUKHY», «buoreorpaduveckue 30HBI 3eMIIN»,
«/peiid xoHTHHEHTOB», «PenukThl», «HauanbHele craguyu SMOPHOHAIBLHOTO Pa3BUTHS ITO3BOHOYHBIX
JKUBOTHBIX», «] OMOJIOrMYHbIE U AHAJIOTHYHBIC OPraHbD», «PynTuMeHTs», «ATaBU3MBD, «XPOMOCOMHBIE
HaOOpBl 4YeJoBeKa M IIMMIIaH3e», «[JaBHbIC HampaBlieHHS SBOJONUM», «OO0IIue 3aKOHOMEPHOCTH
9BOJIIOLIAN.

OO6opynoBaHue: KOJUICKIHMH, TepOaphy, MYJSDKH HCKOMAaeMBIX OCTaTKOB OPraHU3MOB, MYJISDKH
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PyAUMEHTAPHBIX OPTAHOB U aTaBU3MOB, KOJIEKIIUH HACEKOMBIX.

Tema 4. IlpouncxoxkaeHne U pa3BUTHe KU3HA HA 3emJie

Hayunble TMIIOTE3bI POUCXOKACHUS KU3HM Ha 3emiie. AOuoreHe3 W maHcrepmus. JloHay4HbIe
NPEACTABICHUS O 3apOXKICHUH XU3HU (KpeaunoHu3M). I'nnoresa MOCTOSHHOTO CaMO3apOXKICHHS JKU3HU
u eé¢ omposepxkenue onbitamMu @. Pemm, JI. Cnamnmanmanu, JI. Ilactepa. [IpomcxoxneHue >XKU3HH U
acTpOOHOJIOT L.

OcHOBHBIE 3Tambl HEOpraHW4eckod »sBomonuu. llmanerapnas (reonoruveckasi) 3SBOJIOLUSL.
Xumuueckasi SBOJONUs. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BelIecTB u3 Heopranmueckux. Ombir C.
Mwnepa u I'. FOpu. OGpazoBanue nonumepoB u3 MonomepoB. KoauepsartHast runotesa A. M. Onapuna,
runoresa nepsuyHoro OynpoHa J[k. XonneiHa, renerndeckas runoresa I'. Mémnepa. Pubosumer (T. Yek)
u runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanne MeMOpaH ¥ BOSHUKHOBEHHUE MTPOTOKIICTKH.

Hctopus 3emnu u Metoasl €€ n3ydeHus. Mckonaemble opraHndeckue ocTaTkd. ['eoxpoHoiorus u
e€ Metoapl. OTHOCHTENBHAS M aOCONIOTHAS TEOXPOHONOTHS. [ eoXpoHOJIOrHYeCcKasl IIKana: 30HbI, 3PHl,
MIEPHUOABI, SITOXH.

HavaneHele 3Tansl opranndeckoil aposmonyd. IlogsneHre n 3BOIIONUS NEPBBIX KIETOK. DBOJIIOLUA
MeTaboan3Ma. Bo3HHKHOBeHHE TepBBIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJior
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIMUThL. [IpOKapHOTHI M DYKapHOTEL.

[MponcxoxneHnne dykapuoT (CUMOHOreHe3). DBOJIOIMUOHHOE TPOUCXOXKICHHUE  BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Tallbl ABOJIONMU BhICIINX pacTeHHd. OCHOBHBIE apoMopdo3bl pacTeHuil. Beixon
pacTeHuii Ha cymry. [losBieHHE CIIOPOBBIX pacTeHMH M 3aBO€BaHME UMM cylld. CeMEHHBIE PaCTEHHS.
IIpoucxoxaeHne 1IBETKOBBIX paCTEHUH.

OCHOBHBIE 3Tambl IBOJIONMHU KHUBOTHOTO Mupa. OCHOBHBIE apoMOp(]o3bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — IOSIBJIEHHE COBPEMEHHBIX TUIIOB. IlepBbie XOpA0BbIE )KUBOTHBIE. JKU3HD B
BOjJE. OBOJIONMUS TO3BOHOYHBIX. [Ipoucxoxaenue ambubuii u pentwiuit. [IpoucxoxaeHue
MiekonuTaromux W nrul. [lpuHmun kioueBoro apomopgosza. OcBoeHne O€CHO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButre >km3HM Ha 3emiie MO 3paM W TEPHOJAM: apXxei, MPOTEpO30M, Mmame030i, Me3030H,
KaifHO30#. OOmIas XapakTepuCTHKa KIMMaTa W TeOJOTHYecKuX mpoueccoB. llosBieHne M pacuBeT
XapaKTePHBIX OPTaHU3MOB. YTI€00pa30BaHUE: €ro YCIOBUS U BIMSHUE HA Ta30BbII cOCTaB aTMOC(HEpHI.

MaccoBble BBIMUPAHHS — 9KOJIOTHYECKHE KPU3HUCHI NTponuIoro. IIpuuuHsl U cieAcTBUS MacCOBBIX
BeIMUpaHuil. COBpPEeMEHHBIH SKOJOTHYECKUH Kpu3uc, ero ocobeHHocTtd. lIpobmema coxpaHeHUs
OuopazHoobOpasms Ha 3emIie.



CoBpeMeHHasi CHCTEMa OpPraHW4YecKoro Mupa. [IpuHOMIBI KiIaccCUPUKALUK OpPTaHU3MOB.
OCHOBHBIE CHCTEMaTHUYECKUE TPYIIITBI OPTaHU3MOB.

JdemoHcTpanuu

Iloptpersr: @. Pemu, JI. Cnamnannanu, JI. Ilacrep, M. M. Meunukos, A. 1. Onapun, [Ix.
Xonneitn, I'. Mémrep, C. Mumnep, I'. FOpn.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHro
caMo3apoXKaeHMs KU3HNY, «CxeMa onbita C. Munnepa, I'. FOpu», « OTansl HeopraHu4ecKoi 3BOJIIOIUI,
«I'eoxpoHonoruyeckas mkanay, «HauanpHple 3TaIbl OpraHU4ecKo 3Bosronum», «Cxema oOpa3oBaHUs
9YKapHoOT NMyTéM cuMOHoreHesa», «Cucrema >KMBOW MpHUPOAb», «CTpoeHue BHpYcay, «ApoMop¢o3bl
pacteHuit», «Punnogurer», «ORHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOUYHBIE BOIOPOCIN», «MXu»,
«ITanopotHukm», «logocemMeHHble pacTeHHs», «OpraHsl IBETKOBBIX pacTeHHN», «Cxema pa3BUTHUS
JKUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «lIpocreiimue», «Kumeunomonoctheiey, «llmockue
uepBm», «UneHucroHorme», «PeiOb»,  «3eMHOBOmHBIE»,  «lIpecMbikarommecs»,  «lITumpn,
«Muekonuraromue», «Pa3Butue *)uU3HHU B apXeUCKOM 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OKUCKON 3pey,
«Pa3BuTHE XKU3HU B NAJICO30UCKON 3pe», «Pa3BUTHE KM3HU B ME3030MCKON 3pey, «PasBuTue xu3HU B
KailHO30McKOH 3pe», «COBpeMEHHAsI CHCTEMa OPraHUYEeCKOro MUPay.

ObopynoBanue: repbapuy pacTeHHH pa3IMYHBIX OTAENOB, KOJUIEKIMH HACEKOMBIX, BIIaYKHBIC
Ipenaparsl  JKMBOTHBIX, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM WITIOKOXKHX, CKEIETHl IO3BOHOYHBIX
JKUBOTHBIX, 4Yydela MTHUI[ U 3Bepel, KOIJEKIUH OKaMEHEJIOCTEeH, IMOJEe3HBIX HCKOMAaeMbIX, MYJILKU
OpraHMYECKUX OCTaTKOB OPraHU3MOB.

BupryaabHas sadoparopHas padora «MogenupoBanue onbToB Mumnepa—tOpu no uzydenuro
aOMOTEeHHOTO CHHTE3a OPraHMYECKUX COCTUHEHUH B IEPBUYHOM aTMOCcdepe».

JlabopaTopHas padora «/3ydyeHue 1 onrcaHne HCKOMTaeMbIX OCTATKOB JPEBHUX OPraHU3MOBY.

IIpakTuyeckasi padora «lI3yueHne 0oCOOEHHOCTEHN CTPOSHUS PACTEHUN PAa3HBIX OTJIEIOBY.

IpakTuyeckasi padora «lI3yueHre 0COOCHHOCTEH CTPOSHUS MTO3BOHOYHBIX KUBOTHBIX).

Tema 5. IlponcxoxaeHne 4eji0BeKa — AHTPONOreHe3

Paznensl 1 3a1a4n aHTPOMOIOTHH. MeTOAbI aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEICTABIEHUM O IPOUCXOXKACHWU YeIOBEeKa. PelurnosHele BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPHH.

CxoJIcTBO uenoBeKa ¢ KMBOTHBIMH. CHCTeMaTHYecKOoe TOJOXEeHHe uenoBeka. CBHIETEeNbCTBA
CXOJICTBA YEJIOBEKA C >KUBOTHBIMH: CPaBHUTEIIbHO-MOpP(]oioruueckue, sMOpHOIOTHIEcKUe, (Hpru3noaoro-
Omoxumuueckue, nosefaeHUeckne. OTIWYMS YeloBeKa OT JKUBOTHBIX. [IpAMOXOXKIAEHHE M KOMILIEKC
CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPON CUTHAJIBHOM CHCTEMBI.

HdBwxkymme cunbl (hakTopsl) aHTpoNoreHesa: Ouojormyeckue, couuaibHble. COOTHOIIEHHE
OHMOJIOTUYECKUX U COMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpororeHe3a. PaHHuE 4YenoBeKoOOpa3Hble 00€3bsiHBI (MPOKOHCYIIBI) H
paHHUE TIOHTHJBI — OOIINE MPEKU YeT0BEKOOOPa3HBIX 00€3bsIH U JIFOJICH. ABCTPAIONHUTEKH — JBYHOTHE
npeaku aroaeil. YenoBek yMelblil, NepBble W3TOTOBJIEHUS OpPYIud Tpyha. UenoBek NMpsMOXOASIIANA U
NepBBId  BBIXOA Jofed 3a mpenensl Adpukd. YemoBek reinensOeprckuii — oOmMidA  Ipemox
HEaH/JePTaIbCKOTO YEJIOBEKa M 4YelIOBeKa pa3yMHOro. YeJIoBEeK HEaHJAEPTANbCKHA Kak BHZ JIIOJEH
XOJIOJHOTO KiauMaTa. YenoBeKk pa3syMHBIM COBPEMEHHOIO THIIA, JIEHUCOBCKMHM YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuxu. [laneoreneTrka u naneoreHOMHKa.

OBOJNIOIMSI COBPEMEHHOTO 4YenoBeKa. EcTecTBEHHBIH OTOOp B MOMyNANMSAX YelIOBEKa.
MyTanuoHHsIi npouece u noaumopdusm. [lomynsronnbie BonHbL, apeiid reHoB, MUrpauus u «d3pdexr
OCHOBATEJIS» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbiuune pacel: eBporeonanas (eBpasuiickas), aBCTpao-
HEeTrpouHas (PKBaTOpHAIbHAs), MOHIOJIOMIHAs (Aa3MaTCKO-aMepUKaHCKas). BpeMs m myTu pacceneHus
YyeloBeKa I0 IulaHeTe. EQWHCTBO dYenmoBedeckWx pac. HaydHas HECOCTOATENBHOCTh pPacH3Ma.



[IpucnocoOneHHOCTs YenoBeKa K PasHbIM YCJOBUSIM OKpY)Karollield cpeabl. BnmsHue reorpaduueckoi
cpenpl u Apeiida reHoB Ha MOPGOJIOTHIO U (PH3HOJIOTHIO YEIIOBEKA.

MeXIuCITUIUTHHAPHBIC METOIBI B (DM3MICeCKON (OMOJIOTHIECKOM) aHTPOIIOJIOTHH. DBOIIOIMOHHAS
AHTPOMOJIOTUS. W TaJCOaHTPOMOJIOTHS YEJIOBEYECKUX TMOMyJsAui. buoconuanbHble HUcCleA0BaHUA
TIPUPOJIEI YelloBeKa. McciemoBanre KOIBOIIOIUN OHOIOTHIECKOTO M COIIMAFHOTO B YETIOBEKE.

JdemoHcTpanuu

Iloptpersr: Y. Japsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmmmb! 1 cxeMbl: «MeToabl aHTPOIIOIOTHIY, «I 0JTIOBHOH MO3T YenoBekay, «HemoBekooOpas3HbIe
00e3bsHB, «CKeJeT YeloBeKa W CKeJeT IUMIaH3e», «PylIuMeHTsl U aTaBU3MBD, «JBHKYIINE CHIIBI
aHTPOTIOTeHE3ay, « DBOIOIMOHHOE IPEBO YEIOBEKA», K ABCTPAIOMUTEK», «HemoBeK yMenbIin», «YemoBek
npsAMoxoasuuity, «Jlenucockuii uenoBexk» «Heannepranbib», «KpomanboH1b», «IIpeaku yemoBekay,
«JTamnsl 3BOIIOINH YeJI0BEKay, «Packl uenoBekay.

OGopynoBaHre: MYyISDKH OKAMEHEIOCTEeH, MPEeIMETOB MAaTepPHANbHOW KYJIBTYPHl MPEIKOB
yenoBeka, penponaykiuu ((ortorpaduu) KapTuH ¢ MHQOIOrHMYSCKUMH U OHOJICHCKMMH CHOKETaMU
MPOUCXOXKJICHHUS YeoBeKa, (oTorpaduu HaXOMOK HMCKOMAEMbIX OCTaTKOB UEIOBEKA, CKENIET 4YeJOBEKa,
MOJIeJTh Yeperna 4elloBeKa M depera IIMMITaH3e, MOJIENh KUCTH YeJIOBeKa W KHUCTH IIMMIIaH3e, MOIEIH
TOpca MPEAKOB YEJIOBEKa.

JlabopaTopHas padorta «/3ydeHne OCOOESHHOCTEH CTPOCHHS CKeleTa YelIOBEKa, CBS3aHHBIX C
MIPSIMOX 0K ICHUEM.

IIpakTuyeckast padora «/I3yueHre S3KOJIOTHYECKUX aIaNTallil YeIOBEKay.

Tema 6. Jxkoyiorusi — HaAyKa O B3aHMMOOTHOLUEHUSIX OPraHU3MOB U HAJAOPraHU3MEHHbIX
CHCTEM C OKpYKalleil cpeaou

3apoxeHue 1 pa3BuTHe KoJorud B Tpyaax A. ['ymOonbara, K. ®@. Pynwe, H. A. Cesepuosa, 3.
I'exkensa, A. Tencnu, B. H. CykauéBa. Pasgensl u 3agaun skonoruu. CBsI3b 3KOJOTMH C APYTHUMHU
HayKaMH.

Mertonet 3xonoruu. IlomeBple HaOmMOAEHMS. OKCHEPUMEHTHI B JKOJOTHH: TPUPOIHBIE U
naboparopHbsle. MojenupoBaHUe B OKOJIOTHH. MOHUTOPDHHT OKpYXKAlolled Cpeabl: JIOKalbHBIM,
PETHOHAIBHBIN U TI00TEHBIN.

3HaueHNe HKONOTUYECKUX 3HAHWN IS YeNOBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBsi3eil dyenoBedecTBa C Mpupoaod. DopMHpPOBAHME SKOJOTMUECKOH KYyJIbTYPhl W 3KOJOTMYECKOU
TPaMOTHOCTH HACEJICHUSI.

JdeMoHcTpanuu

Ioptpetsi: A. I'ymOonpar, K. @. Pynbe, H. A. Cesepuos, 2. ['exkens, A. Tencnu, B. H. Cykaués.

Tabmuuper u  cxembl: «Paznmensl skonmorum», «Metoapl sKkonorum», «CxemMa MOHHUTOPHHIA
OKpYKalollleu cpesibl».

JladopaTtopHas paGora «/I3ydyeHre METOI0B SKOJOTHUECKUX UCCICAOBAHUI.

Tema 7. Opranu3msbl U cpea 00UTAHUA

Okonornveckue (aKTOpPbl W 3aKOHOMEPHOCTH WX JeictBus. Knaccupukanus 3KOIOTHYECKUX
¢dakTopoB: abuoTmyeckue, OHOTHYECKHE, aHTponoreHHsle. OOImMEe 3aKOHOMEPHOCTU JAEHCTBHA
skonoruueckux Qakropos. [lpaBuno wmuammyma (K. Ilnpenrens, FO. JIubux). ToiepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢aktopsl. CBeT Kak 3KoJOrMueckuil Qaxrop. JlefcTBHE pa3HBIX YYaCTKOB
COJTHEYHOTO CIIEKTpa Ha OPraHU3MBlL. DKOJIOTHYECKHE TPYIIBl PACTEHUNA M KUBOTHBIX IO OTHOIIEHHUIO K
cBeTy. CurnanpHas poiib cBeTa. POTONEPHOIU3M.

TemnepaTypa Kkak odKojoruueckwii ¢akrop. JlelicTBue TeMIeparypbl Ha OpPraHH3MBI.
IToiikunoTepMHbIE U TOMOHOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIE M CTEHOTEPMHBIE OPraHU3MBI.



Brnaxxnocts Kak skonornueckuii ¢axrop. IIpucmnocobnenus pacteHUi K MOANEPKAHUIO BOJHOTO
Oananca. Knaccudukanus pacteHnii o oTHOWEHHIO K Boje. [IprcnocoOieHust >KuBOTHBIX K U3MEHEHHIO
BOJIHOT'O PEXHUMa.

Cpenpl  oOWTaHHMsST OPraHM3MOB: BOJHAS, HA3eMHO-BO3AYIIHAs, IOYBEHHAs, TIIyOHHHAs
MOJIO0YBEHHAs!, BHyTpHOpraHu3MeHHas. Ou3nko-xuMudeckue 0COOEHHOCTH Cpel 0OUTaHUs OPTaHU3MOB.
[IpucnocoOneHust OpraHu3MOB K XKH3HU B Pa3HBIX Cpenax.

buonoruueckne putmbl. BHemHne u BHyTpeHHHE pUTMBI. CyTOYHBIE U TOJUYHBIE PUTMBL.
[Ipucnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCJIOBHH KU3HU.

Kuznennsie popmel oprann3MoB. [loHsTre o xu3HeHHOH (opme. KuzHeHHbIE POPMBI paCTEHUI:
JepeBbsl, KyCTapHHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHONETHHE TpaBbl. JKuzHeHHbIE (HOPMBI
’KHBOTHBIX: THAPOOHOHTEI, T€OONOHTHI, a3p0OHOHTEI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HH.

Bbuotnyeckue Qaxtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUH: KOHKYpPEHIMS, XHUIIHHYECTBO,
cumOuo3 u ero ¢opmel. Ilapasutusm, koomepamus, MyTyaau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpoduueckue B3aumoneicTBus (Tommyeckue, ¢Gopudeckue, Ghadpuieckue).
3HavyeHne OMOTUYECKUX B3aUMOJICHCTBUM IS CYIIECTBOBAHUS OPraHU3MOB B cpesie oOuTanus. [IpuHiun
KOHKYPEHTHOI'O UCKJIFOUCHHS.

JdeMoHcTpanuu

Tabmure! 1 cxeMbl: «JKonormdeckue GakTopen»y, «CBETOBOU CIEKTPY, « DKOJIOTHIECKHUE TPYIIITHI
JKUBOTHBIX 110 OTHOUIEHHIO K CBETY», «TeIIOKpOBHBIE >KUBOTHBIEY, «XOJOJHOKPOBHBIE >KUBOTHBHIEM,
«Du3noNorHYecKue aAanTalud S>KUBOTHBIX», «Cpembl oOWTaHUs Opranu3MoBy», «buomornueckue
putMbl», <OKusHenHnele ¢opmbl pacTeHui», <«OKu3HeHHBIE (OPMBI JKHBOTHBIX», «DKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOWHOro isecay, «llemn mnuranusy», «XHUITHUYECTBOY,
«ITapazuruzm», «Korkypenuus», «Cumomos», «Kommencanuzm.

ObopynoBanue: repOapuu pacTeHUH W KUBOTHBIX, HPUCIIOCOOJNCHHBIX K BIIMSHHUIO Pa3IHMYHBIX
9KOJIOTHYECKUX (DaKTOpPOB, Tepbapruu CBETONIOOMBBIX, TECHETIOOWBBIX W TCHEBBIHOCIHBBIX PAaCTEHHI,
CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE PACTEHHMS, repOapuu U KOJUIEKLUH
TETUIONOONBBIX, 3UMOCTOWKHX, MOpPO30yCTOWYMBBIX PACTEHHWH, dydyena MTHII M 3Beped, repbapuun
pacTeHuid, OTHOCSIIUXCS K Turpoputam, kcepoduram, MesohutaMm, KOMHATHBIE PACTEHUS JaHHBIX IPYTIIL,
KOJIJIGKIIMM JKUBOTHBIX, OOMTAIOLINX B PasHbIX CpeAax, repoapuu M KOJJIEKLMH PACTCeHUH W KUBOTHBIX,
00TaafoNMX YepTaMH MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHH JKU3HH, TrepOapuu H
KOJUUICKIIMY PACTEHUH U )KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YUaCTBYIOIINX
B Pa3INYHBIX OMOTUYECKUX B3aUMOIEHCTBUIX.

JlaGopaTopHas padoTa «BpisiBiIeHNE TPUCITOCOOICHHUI OPraHU3MOB K BIUSHHUIO CBETa».

JlaGopaTopHasi padora «BrisiBIeHHE IPUCIIOCOOTIEHUI OPraHU3MOB K BIMSHHUIO TEMIIEPATyPhD».

JlabopaTopHas padoTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUH M3 Pa3HBIX MECT OOUTAHHSI.

Tema 8. Jkos10rust BUAOB M NOMYJISIIUI

DKOJIOTHYECKHE XapaKTepUCTHKH momyssanun. [lomymsanms kak Ouosnormueckas cucrema. Poib
HEOJIHOPOJHOCTH cpelibl, (PU3NUECKUX O0aphepoB W 0cOOEHHOCTEH OMONOTHH BUAOB B (HOPMHUPOBAHUH
MIPOCTPAHCTBEHHON CTPYKTYypbl monyisanuil. OCHOBHBIE MOKAa3aTeNN TOMYJSALUN: YHUCIEHHOCTS,
TUIOTHOCTh, BO3pPacTHass M IOJIOBAasl CTPYKTYpPa, POXKIAEMOCTh, MPUPOCT, TEMI POCTa, CMEPTHOCTH,
MUTpaLusl.

OKojoruyeckas CTpykTypa nomysanuu. OleHKa YUCIEHHOCTH NOMyJIAnuy. JnHaMuKa nomyisnuu
U €€ perynsiuus. BUOTHYEeCKUI NOTeHIHAI oMy suuy. MoleaIupoBaHue TMHAMUKY NOMyJsiuu. Kpusele
pocTa 4HCIEeHHOCTH nomyisuuu. KpuBble BBDKMBAaHHUA. Peryndnus 4YWCIEHHOCTH NOIYJALUN: pOJIb
(aKTOpoB, 3aBUCSLIMX W HE 3aBUCAIIMX OT IUIOTHOCTH. DKOJIOTHYECKHE cTpareruu BumoB (r- m K-
CTpaTeTuH).

[onsaTHe 06 3KoNOrMYecKoil HUlIe Buaa. Mectoobutanne. MHOrOMepHasi MOJEIb IKOJIOTUIECKOM
Huiu [Jx. M. Xatunncona. Pazmepsl axosnornueckoit Huiiu. IloTeHImanbHas U peaau30BaHHas HUIIIU.



Bup xak cuctema nomyisuuil. Apeansl BUAOB. BUabl 1 nX :KU3HEHHBIE CTPAaTETHH. JKOJIOTHIECKUE
9KBHBAJICHTHIL.

3aKOHOMEpPHOCTH TIOBEICHUS M MUTPAIMi >KMBOTHBIX. bHonornmueckue WHBA3UM Ty KEPOTHBIX
BUJIOB.

JdemoHcTpanuu

Tloptpet: Ix. . XaT4uHCOH.

Tabmuupel U cXeMbl: «DKOJOTHMYECKHE XapaKTepUCTUKU nomyssiuun», «lIpocTpaHcTBeHHAs
CTPYKTypa TOMyJSIum», «Bo3pacTHble mupamMuabl momyisinun», «CKOpOCTh 3aceleHUs] MMOBEPXHOCTH
3eMiIH pa3NTUUHBIMU OpraHu3MaMmy, «Monenb sxonornuyeckoit Humu [x. Y. XarunHnconay.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIINN )KUBOTHBIX.

JladopaTtopHas pa6ora «IIprcrmocoOaeHus CeMSH PAaCTCHUN K PACCETICHHION.

Tema 9. JxoJ10orust 0001eCTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0miecTBa oprann3MoB. buorieHo3 u ero cTpykTypa. CBsi3u MEXKIy OpraHn3MaMy B OHOIIEHO3E.

Okocucrema kak oTkpeitas cucrema (A. Jx. Tencnu). OyHKIMOHATBHBIE OJOKH OPraHU3MOB B
9KOCHCTEME: MTPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpoduueckue Lenu U CeTH.
Abuotndeckue 010ku dkocucteM. [1ouBbI 1 MBI B 9KOcucTeMax. KpyroBopoT BemecTB M IOTOK SHEPTUN
B DKOCHUCTEME.

OCHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. broMacca 1 mpomyKius. DKOJOTHIEeCKHE THPaMHUIBI YUCed,
Oromacchl M SHEPTUH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpouxu. @Puyxmyayuu. HanpaBneHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIileccuu. IlepBryHbIe M BTOPUYHBIE CYKIIECCHU M MX MPUYUHBL
AHTpOIIOTEHHBIE BO3JICHCTBUS Ha cykueccud. KimMakcHoe coobmiectBo. bropaznoobpasue u monHoTa
KpPYTrOBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

[Ipupomueie 3KOCHCTEMBL. JKocucmemsl 036p U pek. IDKocucmemvl MoOpel U OKeaHos.
Drocucmemuvt myHOp, 1€Co8, Cmeneti, nyCmoulib.

AHTpOTIOTEHHBIE SIKOCUCTEMBI. ATpodKOcHcTeMa. ATporieH03. Pasnmnunst Mexy aHTPOIIOT€HHBIMU
Y TIPUPOTHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodkocuctem. [opozackas d¢uopa u dayHa.
CunaHTponm3ays ropoackoi QayHsl. buomornmueckoe u X03SHCTBEHHOE 3HAYEHHE arpO3KOCHCTEM U
ypbOosKkocucTem.

3akoHOMepHOCTH (HOPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBHUI OpPraHM3MOB B dKocHcTeMax. Posib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuouesvix 6udos) 6 (QYHKYUOHUPOBAHUU IKOCUCHEM.
IlepeHoc »HEpruM MW BEUIECTB MEXKJIY CMEXKHBIMU JKOCUCTEMaMHU. YCTOHYMBOCTh OpPraHU3MOB,
HOIMYJISIIUNA ¥ SKOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX BO3JCHCTBUIA.

Mexanuzmuvl 6030eticmausi 3a2psi3HEHUl PA3HBIX THUNOE HA CYOOP2AHUSMEHHOM, OP2AHU3MEHHOM,
HONYNAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOAOSUHECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
6030eticmausi. MeTo1oNIorrsi MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX IKOCUCTEM.

JdeMoHcTpanuu

IToptper: A. JIx. Tencnu.

Tabmumsr u cxembl: «CTpykTypa OWOIEHO3a», «IKOCHCTEMa IIHPOKOIMCTBEHHOTO JIECAy,
«OKocucTeMa XBOMHOTO Jecay, «PyHKIMOHAIBHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMe», «Kpyrosopot
BEIIECTB B dKocucTeMe», «llemn nuranus (macrOuiiHas, AETPUTHAs)», «IKOJIOTMYECKas NUpamMHia
qrcen», «IKoJorHdecKas mupaMuaa OnoMacchly, « JKoJorHueckasi mupamMuaa dHeprumy», «Oo0pazoBanue
Oomnota», «llepBuunas cykueccusi», «BoccraHoBieHue jeca mocnie moxkapay, «IKOCHCTeMa 03epay,
«ArporeHo3», « KpyroBopoT BemecTB 1 MOTOK SHEPTHH B arporieHo3e», «lIpumepsr ypOosKocucTem».

ObopynoBanue: repOapuu pacTeHUH, KOJIEKIMH HACEKOMBIX, Yydesla NTHIl U 3Bepei, repdapun
KYJIFTYPHBIX M JUKOPACTYIINX PACTCHHUH, aKBAPHUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTuyeckas padora «/I3yueHne u onrcaHue ypOOIKOCUCTEMBD.



JlaGopaTopuasi padora «3ydueHue pazHo0Opa3us MENKHX MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
9KOCHCTEMAX.

IJKCeKypeusi «IOKCKypcHsl B THIHWYHBIA OmHoreorneHo3 (B ayOpaBy, OepesHSK, €NbHHK, Ha
CYXOJIOJNbHBIN WM IOMMEHHBIH JyT, 03ep0, 00JI0TO)».

IKCKypcHs «DKCKYPCHS B arpO3KOCHUCTEMY (Ha TOJIE WITH B TETUTMYHOE X03SIHCTBO)».

Tema 10. buocdepa — riaodaabHast IKocHCTEMA

Buocdepa — obmemnnanerapuas obonouka 3eMiH, TIe CYHIECTBYET HIIM CYIIECTBOBANA YKU3Hb.
PazButne mpencrasnenuii o Ouocepe B Tpymax 3. 3rocca. Yuenue B. U. Bepuaackoro o 6mocdepe.
Obnactu Ouocdeps! u e€ coctas. JKuBoe BemiecTBO 6uocdeps! u ero GyHKIHU.

3aKOHOMEpHOCTH cyliecTBOBaHus Omocdepsl. OcoOeHHOCTH Omochepsl Kak TI0OaTbHON
sKocHCcTeMBl. J[nHammueckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB M OHOTEOXMMHYECKUE
IUKIEI (Yriiepona, a3oTa). PuTMu4aHOCTS siBNeHMi B 6uocdepe.

3oHanpHOCTH Omocthepsl. IlonsTie o Omome. OCHOBHBIE OMOMEBI CYIIH: TYHIpa, XBOWHBIE Jieca,
CMCHIAHHBIC YU IIHPOKOJIUCTBCHHBIC JICCA, CTCIIM, CaBaHHbI, IIYCTbIHU, TPOIIMYCCKUC JI€CA, BBICOKOT'OPbA.
Knumat, pacTUTENbHBIH U )KUBOTHBIH MUP OHOMOB CYIIIH.

Ctpykrypa u (QyHKOHS XUBBIX CHCTEM, OIEHKA HMX PECYpPCHOTO TOTEHIHMana M OWoCQepHBIX
GbyHKIHH.

JdeMoHcTpanuu

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

Tabmuer u cxemsl: «["eocteps 3emmmy», «KpyroBopoT azota B mpupojae», «Kpyroopot yriepoaa
B npupoae», «KpyroBopoT kuciopozga B mpupoze», «KpyroBopot Boasl B nmpupone», «OCHOBHbIE OHOMBI
cymm», «Kmumatudeckue  mosica  3emum», «Tymapa»,  «Taitray, «CmemaHasld — Jecy,
«IIupokoaucTBEeHHBIH Jiecy, «Crenby, «CaBaHHay, «[lycTbiHA», « Tponnyueckuii Jecy.

OGopynoBanue: repdbapuu pacTeHUH pa3HbIX OMOMOB, KOJIIEKITUH JKUBOTHBIX.

Tema 11. YUenoBek u okpy:kawiias cpeaa

DKOJIOTHYeCKre KPHU3WCHl U WX NPUYMHBEL Bo3xpelicTBue demoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyumIHOM cpenpl. OxpaHa Bozayxa. 3arpsi3sHeHHe BOJHOW cpeapl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymenue moussl. OxpaHa IOYBEHHBIX PeCypcoB. M3MeHeHne Kiumara.

AHTpPOTIOTEHHOE BO3JIEHCTBHE HAa PACTUTENBHBIA W XKUBOTHBIM MHUp. OXpaHa PacTUTENBHOTO U
JKUBOTHOTO MHupa. OCHOBHBIE TMPHUHIMUIBI OXpaHbl TNpUponbl. KpacHble kHurn. Oco0o oxpaHsemble
npupoansie Tepputopun (OOIIT). borannueckue caabl ¥ 300JI0THYECKUE MTAPKH.

OcHOBHBIE IMPUHIUAIIBI YCTOI\/'I‘H/IBOI‘O Pa3BUTUA UYCJIOBEYECTBA W IMPUPOABI. PaHI/IOHaJIBHOC
MIPUPOJIOTIONB30BAaHAE M COXpaHEHHE OMOJIOTHYECKOro pazHoobpasms 3emin. OOIIue 3aKOHOMEPHOCTH
rJI00AIBHBIX 9KOJIOTHYECKUX KPHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3UCa W €ro BEpOSATHBIE
TIOCJIE/ICTBUSI.

Pa3BuTHe METOZOB MOHHMTOpPHHIA Pa3BUTHS OMNACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemmvie
uccredosanus nepexoda K pecypcocbepezaroweli u KOHKypeHmocnocoonou snepeemuxe. buonoeuveckoe
pasznoodpaszue u buopecypcuvl. Hayuonanwvuvie ungopmayuonnvie cucmemsl, obecneuusaioujue 0OCmMyn K
MHd)OpMClI/;I/H/l 10 COCMOSHUIO OMOETIbHBIX U008 U IKOCUCTHEM. Ocrosbl 3K0p6a6uﬂumauuu Kocucmem u
cnoco606 6opvobL ¢ buonospescoenuamuy. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JeMoHCTpanun

Tabmuuel 1 cxeMbl: «3arpsisHeHne aTMocdepb», «3arpssHeHue Tuapocepbl», «3arps3HeHHe
nouBbl», «llapHukoBbii 3dhdexT», «Ocodo oxpaHsieMble NPUPOAHBIE TEPPUTOPUM», «Mozenn
YIPaBJIIEMOTO MHUPay.

O6opynoBanwme: (oTorpaduu OXpaHIEMBIX PACTCHHA W JKWBOTHBIX KpacHodt kuurum Poccuiickoit
®enepaunn, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'MU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHA K pe3yibTaTaM OCBOEHHS OOYYAIOMIMMHUCS MPOTpaMM
CpemHero oo0mero o0pa3oBaHus: INYHOCTHBIE, METANIPEMETHBIE U TIPEIMETHEIE.

B crTpykType JMYHOCTHBIX pE3YJILTATOB OCBOGHHS IPOrpaMMbl 10 OHOJOTHH BBIJCIICHEI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYAIOIIMMHCS POCCHHCKOW TPaKJAaHCKOW HIEHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENENIECHUIO, HAluuue MOmueayuu X
00y4eHUI0 OWONIOTHH, YeleHAnpasieHHoe pasgumue BHYTPEHHUX YOEXKIEHUH JIHYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPHYECKUX TPATUIMA Pa3BUTHS OMOIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocodbrnocms 00yYarOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH JESATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, WPHUCYIIUMH CHCTEME OHOJOTHYECKOTO0 OOpa3OBaHUS, HaAluyue HNPABOCO3HAHUSA
9KOJIOTHYECKON KYIBTYPBI, CHOCOOHOCIU CIABUMb TSI U CTPOUTD KU3HEHHBIE TIJTaHBbL.

JInuHOCTHEBIE PE3YyJIbTaThl OCBOCHHA ITPOTrpaMMEbI 11O 6I/IOJIOFI/II/I JOCTUT'AaOTCS B €IUHCTBC yqe6H0171
M BOCIUTATEIHHOW  JIEATENIHHOCTH B  COOTBETCTBHM C  TPAIUIMOHHBIMH  POCCHHCKUMHU
COHOKYJIbTYPHBIMH, HCTOPUICCKUMHU U JYyXOBHO-HPABCTBCHHBIMU HCHHOCTAMU, IPUHATHIMU B OGHIGCTBC
MpaBWJIaMHd W HOPMAaMH TIOBEJEHHUS W CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIIUTAHUS W
CaMOpa3BUTHUs, Pa3BUTHUA BHYTpCHHCI\/'I MO3UIMKN JIMYHOCTHU, IMMAaTPpUOTH3MA U YBAXCHUA K 3aKOHY H
MIPABOIOPAIKY, YSIIOBEKY TPyJa M CTaplIeMy OKOJICHHIO, B3AMMHOTO YBaXKCHHUSI, OEPEKHOTO OTHOIIICHUS
K KyJIbTYpHOMY HAcJIECOUI0O U TpaJHLMsIM MHOrOHalMOHaibHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJIE U OKPYXKAIOIIEH cpelie.

JIudHOCTHEIE pe3yNbTaThl OCBOEHHS Yy4eOHOro mpenMera «bHONOTHS» JOMKHBI OTpaXkaTh
TOTOBHOCTH M CTIOCOOHOCTH 00YUarOMIMXCSl PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3HIIAEH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpHCHTAlMH, TO3UTHBHBIX  BHYTPEHHHUX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacHIMpeHHe KU3HEHHOTO
OIlbITa W OIBITa ACATCIIBHOCTU B IMPOLECCE pCain3allii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOMN
JIeSTEIIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3WIMHU OOY4YaIOMIerocsi KaK aKTHBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIEeCTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 0053aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH [ESTENbHOCTH INPH CO3AaHUM YYEOHBIX MPOEKTOB,
peleHny y4eOHbBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OTIPEJENsATh COOCTBEHHYIO MO3WIIMIO TI0 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM
YKU3HH U OOBACHSTH €€;

YMEHHUE YUYHTBIBATH B CBOHUX )IGfICTBI/ISIX HCO6XOJII/IMOCTB KOHCTPYKTHUBHOI'O BSaI/IMOJIeI\/’ICTBI/IH
H}Oﬂeﬁ C pa3sHbIMHU y6e)KJIeHI/I$IMI/I, KYJbTYPHBIMH LICHHOCTAMU U COL[UAJIBHBIM ITOJIOKCHUCM

TOTOBHOCTB K COTPYAHUYECTBY B MIPOLIECCE COBMECTHOI'O BBHIMOJIHEHHS yUEOHBIX, TO3HABATENBHBIX
N HUCCIICOOBATCIIbCKUX 3aJad, YBaAXUTCJIbBHOI'O OTHOUICHHWA K MHCHUIO OIIIIOHCHTOB IIpHU 06CY)KJICHI/H/I
CIHOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOMN JI€ATENbHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCHICKOM IPpakJaHCKON MICHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, TopI0CTH 3a CBOM Kpai, cBoro PonnHy, CBOH A3BIK U
KyJbTYpY, IPOLILIOE U HACTOSIIEE MHOTOHAIMOHAIBHOT0 Hapoja Poccuy;



LEHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACIEOUI0O KW TMaMATHHUKAM MPUPOJBI, TOCTIKCHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYAE;

CIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKHX YUYEHBIX B CTAaHOBJIICHWE W Da3BUTHE OWOIIOTHH,
MOHUMAaHUs 3HaYeHUs OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B KU3HH YEIOBEKAa U COBPEMEHHOTO
00I111eCTBa;

uzeiHas yoexIEHHOCTh, TOTOBHOCTD K CITy>KEHHWIO U 3amure OTedecTBa, OTBETCTBEHHOCTH 33 €T0
cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HaHHUE TyXOBHBIX LIEGHHOCTEN pOCCUICKOT0 Hapoa;

c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHIECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIEHHBATh CHUTYallMI0O W TMPUHAMATh OCO3HAHHBIE PEIICHHS, OPHUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

OCO3HaHWE INYHOTO BKJIA/Ia B TIOCTPOSHHE yCTOMYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAMUTENISM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHUSA LEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUHU € TPAIULIUAMU Hapo1oB Poccuy;

4) 3cTeTUYeCKOro0 BOCIIUTAHMS:

JCTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYAs JCTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIICHHN;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD&KEHHUIO B pPa3HbIX BHJAX HMCKYCCTBa, CTpEMJIEHHE MpOSBIATH KauecTBa
TBOPYECKOU JTMYHOCTH;

5) ¢uznyeckoro BocnuTaHUS, (POPMHUPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
Oaromostyuusi:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza XHU3HH (3I0pOBOE THTAHUE,
COONIIOJICHNE THTHeHWYeCKUX TIPaBWJI M HOPM, COAJaHCUPOBAHHBIA PEXWAM 3aHSATHH W OTABIXA,
perynspHas (pu3nUecKas aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHONICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICHXHYECKOMY 37I0POBBIO;

MMOHUMaHWE TEHHOCTH MPaBWJI HWHIUBUAYATHHOTO U KOJJIEKTUBHOT'O O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3J0POBBIO U XKU3HU JIIOJCH;

OCO3HAHWE TIOCNIEJCTBUA W HENPHUITUS BPEAHBIX TNPUBBIYEK (YMOTPEOICHUS  aJIKOTOJIS,
HapPKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCTIMTAHMSA

TOTOBHOCTH K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0Jtooue;

TOTOBHOCTh K AaKTHBHOW JEATENbHOCTH TEXHOJOTMYECKOM W COIMAJbHON HaIpaBiIeHHOCTH,
CIOCOOHOCTh HHUITMHPOBATD, TUTAHUPOBATH 1 CAMOCTOSITETIFHO BBIIOIHSTH TaKyIO IEATEbHOCTD;

MHTEpPEC K pa3Iu4yHbiM  cdepaM MpodecCHOHANBHONW JEsTEeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHbIN BbIOOP OyAyIIeH MPodheCCHH U PeaJTu30BbIBATH COOCTBEHHBIC YKU3HCHHBIC TIAHbI;

TOTOBHOCTH M CTIOCOOHOCTH K 00pa30BaHUIO 1 cCaMOOOPa30BaHHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

9KOJIOTHYECKH IIeTIeco00pa3Hoe OTHOIIEHUE K MPHUPOE KaK UCTOYHHUKY KU3HU Ha 3eMiie, OCHOBE
€€ CyLIEeCTBOBaHUS;

MOBBIIIICHUE YPOBHS SKOJIOTUYECKOW KYJIBTYphl: MPHOOPETEHUE ONBITA ILUIAHUPOBAHHS MTOCTYITKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIEICTBHUH IS OKPY KAIOIIEH Cpebl;

0CO3HaHHKE IIT00ATBHOTO XapaKTepa IKOJIOITHYECKHUX MTPOOIIeM U IMyTel UX PeIICHHS;

CIOCOOHOCTh HCIIONB30BaTh MPHOOpETaeMble TPU HM3yYeHHH OWOJOTMH 3HAHWS W YMEHUS MPH
peiieHnH TpoOieM, CBA3aHHBIX C pAUOHAIBHBIM IPHUPOAONOIB30BaHHEM (COOMIONEHHE TPaBUII
MOBEJCHUSI B MPUPOJE, HAMPABICHHBIX HAa COXpPAHCHUE DPABHOBECHS B JKOCHUCTEMAaX, OXpPaHy BUIOB,
3KocHuCcTeM, Orocdeps);



AKTUBHOE HENpUSITHE NEHCTBUH, MPUHOCAIIMX Bpel OKpY)Kalolleld MpUpOJHON cpene, yMeHHe
MPOTHO3UPOBATh HEOIATONPHUATHBIE JKOJOTMYECKHE TIOCIEACTBUS TNPEANPUHUMAEMBIX JEHCTBUH H
IpEeOTBPAIIATh UX;

HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHS, SKOJIOTUYECKOH KYJIbTYPbI, ONbITa ACITEILHOCTH
OKOJIOTMUECKOM  HANpaBIEHHOCTH, YMEHHS  PYKOBOJCTBOBAThCSA HMMH B  II03HABATEIHHON,
KOMMYHHUKATUBHOM W COIMAIBHOHM INPAKTHKE, TOTOBHOCTH K YYacTHIO B NPAKTHYECKOH NEeSTEIBHOCTH
9KOJIOTHUECKON HaIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAayKH M OOIIECTBEHHOH NMPAaKTHKH, OCHOBAHHOTO Ha JHAJOre KyJIbTyp, CIIOCOOCTBYIOIIErO OCO3HAHUIO
CBOETO MECTa B IOJIUKYJIETYPHOM MHUDE;

COBEPILEHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPBI Kak CPEJICTBA B3aUMOACHCTBUS MEXKIY
JFOIBMH ¥ IO3HAHUS MUPA;

NOHUMaHue crenudukn OWONMOTMM Kak HayKd, OCO3HaHHA e€ ponu B (OPMHUPOBAHHUU
palOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUK IEJIOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK O eJIMHCTBE MPHUPOJIBI, YEIOBEKA M OOIIECTBA, B IO3ZHAHUH MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEIIeHUN
npobJeM coXpaHeHUs IPUPOJHOTO PABHOBECHS;

yOS)KIEHHOCTh B 3HAUUMOCTH OMOJIOTHH JUIS COBPEMEHHOW LUBHIM3AIMU: OOECIICUeHUsI HOBOTO
YPOBHS DPa3BUTHS MEIUIMHBI, CO3[aHHE TICPCIICKTUBHBIX OHOTEXHOJIOTHH, CHOCOOHBIX pelaTh
pecypcHbIe TIPOOJIEMBl Pa3BUTHUS YEIOBEUECTBA, MOUCKA MyTEeH BBIXOJA U3 TI00ATbHBIX YKOJOTHYECKHX
npobiieM ¥ 00ecmedeHus Iepexona K YCTOWYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIIOIb30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B TIONYYCHUH OHOJIOTMYECKMX 3HAHMKA B IENAX IIOBBILICHUS OOIIEH
KyJbTYpBI, €CTECTBCHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTAaBHOHM 4YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH
oOyJaronuxcs, GopMUPYEMOH MPU U3yUESHUH OUOJIOTHH;

NOHMMaHKE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCITIOJIb30BaTh IONydaeMble 3HAHMS JJIsS aHaiu3a W OOBSCHEHMs SIBJICHUH OKpY)Kalolero Mupa H
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHE JenaTh 00OCHOBAHHbBIC 3aKIOYCHHUS HAa OCHOBE HAYYHBIX
(aKTOB M MMEIOLIMXCS TAHHBIX C LEJIBIO MTOTYYEHHs JIOCTOBEPHBIX BHIBOIOB,;

CIOCOOHOCTh CaMOCTOSITETIHHO HCIIOJIB30BaTh OWMOJOTHMYECKHE 3HAHHS JJIsl pElleHHs MpodieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHWE IIEHHOCTH HAayYHOW JEATETBHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOCKTHYIO U
UCCIIEIOBATENBCKYIO JIESITETBbHOCTh HHMBHYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO, K AKTUBHOMY
MOJTYYEHUIO HOBBIX 3HAHHI 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH TTOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTa « bHOIorushy BKIIIOYAIOT: 3HAYUMbIE
Uit QOPMHPOBAHHUS MHPOBO33PEHHUS  OOYYArOMIMXCH  MEKIUCHHUILIMHAPHBIE  (MEXIPEIMETHEIC)
oOlIeHayYHbIC TOHATHUS, OTPAKAIONIME IEIOCTHOCTh HAYyYHOH KapTHUHBI MHpa W CIEIU(HUKY METOJIOB
MO3HAHUS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIuUs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4yHBIA (DaKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeNOBaHHE, HaOJIroAeHue,
W3MEpeHHe, OKCIEPUMEHT | [pyrue); YyHHUBEpCalbHblEe Yy4eOHbIe JeiicTBuA (MTO3HABAaTENbHBIE,
KOMMYHHKATHBHEIC, PETYISTUBHBIE), oOecreunBaromue GopMUpoBaHue (pyHKIIMOHATHHONW TPAaMOTHOCTH
M COLMANTBHON KOMIIETEHIIMH OOYYarOIIUXCSA; CIIOCOOHOCTh OOYYArOIIUXCSl HCIOJIB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHYCCKHE 3HAHHWS ¥ YHUBEPCAbHBIC YYeOHBIC JCHCTBHS B
MO3HABATENBHOMN U COLUANTBHON MPAKTHUKE.



B pesynbpTrare m3yyeHusi OMOJIOTHH Ha YPOBHE CPEAHEro o0Iero o0pa3oBaHus y 0Oydaromierocs
Oyayt chopMHpOBaHBl TIO3HABAaTEIbHbIE YHUBEpCAIbHBIE Y4YEeOHBIE JCHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIE y4eOHbIE IEHCTBHA, PETYJSITHBHBIE yYHHBEpCAIbHBIC Y4eOHBIE NEWCTBHUS, COBMECTHAs
JeSITeTBHOCTb.

MeranpeaMeTHbIE pe3ybTaThl OCBOCHHS MPOTPAMMBI CPEIHETO OO0IIero oOpa3oBaHMS JOJDKHBI
OTpaXkaTh:

OBiajeHHe YHUBEPCAIBLHBIMHU Y4eOHBIMH MO3HABATEILHBIMH TEHCTBUSIMH:

1) 6azoBbIe JOrHYecKue AelCTBHUS:

CaMOCTOSITETIbHO (POPMYITUPOBATh M aKTyaTH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh TPH OCBOSHUHM 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIUICHU (aHanM3a, CHUHTE3a,
cpaBHEHUs, Kiaccuukaum, o000IMeH ), PACKPBIBATh CMBICT OMOJIOTHYCCKUX TIOHATHHA (BBIICIATH MX
XapaKTepHbIE IPU3HAKH, YCTAaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIpEICTIATh LENH ACATEINbHOCTH, 33/1aBasi MapaMeTPhl U KPUTEPUU WX IOCTHKEHUS, COOTHOCHUTH
PE3YIbTAThI ACATCIIbHOCTHU C ITOCTABJICHHLIMU LCIIAMU,

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS JJ1s1 OOBSICHEHHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTHh JIOTHYECKUE paCCyXIeHUs (MHIyKTUBHBIE, NCTyKTUBHBIC, IO AHAJIOTHH), BBIABISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYIHPOBATh BBIBOJBI H
3aKJTFOYEHUS;

IMPUMCHATh CXEMHO-MOJCJIBHBIC CPEACTBA I MPCACTAaBJICHUA CYIICCTBECHHBIX CBsI3eM U
OTHOLICHWH B H3yYaeMbIX OHOJOrMYeCKHX OO0BEKTaX, a Takke TMPOTHBOPEYHH pasHOro poja,
BBISBJIICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3palaThiBaTh IUIAH PEUICHHS NPOOJEMbl ¢ YYETOM aHAJIM3a MMEIOIIUXCS MaTepHalbHBIX W
HeMaTepUAIBHEIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IIENISIM, OIICHUBATh
PpUCKH HOCJ'IC}Z[CTBI/Iﬁ JACATCIIBHOCTH,

KOODJAWHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX PEalbHOrO, BHPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MEIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCIEI0BATEILCKUE e CTBUA:

BJIaAC€Th HaBBIKaAMU y‘Ie6HO-I/ICCHeILOBaTeJ'H)CKOI\/'I u HpOGKTHOﬁ JCATCIIBHOCTH, HaBbIKaMH
paspemieHus mpoosieM, ClIoCOOHOCTEI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS
IMMPAKTHUYCCKUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX METOIO0B ITIO3HAHMA;

HCIIOJI30BaTh  pas3IMYHBIC BUABI JCATCIIBHOCTH 1O IMOJYYCHHMIO HOBOI'O 3HAHUA, €ro
MHTEpIPETANH, TPEOOPa30BAHNIO U IPUMEHEHHUIO B YUEOHBIX CHUTYalHAX, B TOM YHCJE MPH CO3AaHUH
y‘Ie6HBIX 1 COIMMAJIbHBIX IIPOCKTOB,

(¢bopMUpPOBaTh HAYYHBIA THUN MBIIUICHUS, BIaJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUYEBBIMU
IIOHATHAMHA U METOJaMH,

CTaBUTH U GOPMYJIMPOBATH COOCTBEHHEIE 3a7a4l B 00pa30BaTEIIHFHON IEATCIFHOCTH U KU3HECHHBIX
CUTYaIusX;

BBIABJIATE NPUYUHHO-CICACTBCHHBLIC CBA3M W aKTyaJIM3UPOBATH 3aJlady, BBIIBUTATb TUIIOTE3Y eé
pellleHus], HAXOAWTh APTYMEHTHI Ui JIOKA3aTeIbCTBA CBOMX YTBEPKICHHI, 3a/laBaTh IapaMeTpbl U
KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH IMOJYYCHHBIC B XOJ€ PCIICHUA 3aJadu PE3yJIbTaTbl, KPUTUYCCKU OLUCHHUBATH HX
JIOCTOBEPHOCTH, IPOIHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh LIEJICHANPABICHHBI IOMCK TIepeHoca CpeACcTB ©  CHOCOOOB  JEHCTBUS B
npodecCHOHAIBHYIO CPeay;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATEILHYIO U MPAKTUICCKYIO 00IaCTH KU3HE IS TEITBbHOCTH;



YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIC HJICH, TIpeJiaraTb OpUTrHHaJIbHBIC OJAXOBl U PEIICHHS, CTAaBUTH MPOOJIEMbI U
3a[1a4u, JOITyCKAIOUINE albTePHATUBHBIC PEILICHUS.

3) padora c uHpopManmeii:

OpHEHTHPOBATHCA B PA3IMYHBIX WCTOYHMKAX MHQPOpPMANWU (TEKCTE y4eOHOTO MOCOOMS, HAyYHO-
HOIYJISIPHON JIUTEpaType, ONOJOTMUECKUX CIOBapsAX M CIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbBIX, B
WntepHere), aHanu3upoBaTh MHGOPMALMUIO PA3IMYHBIX BUAOB M (HOPM NPEACTABICHUS, KPUTHUECKH
OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUHBOCTb;

(dopMynHpoBaTh 3aMPOCH U IPUMEHSATH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIOTHYECKON
nH(pOpMAIH, HEOOXOAMMOH ISl BRITIOMTHEHHSI YIeOHBIX 3a/1a4;

npuoOperaTh  ONBIT — HCIHONB30BaHUA  MH()OPMAIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETTFHO BHIOMPATh ONTHMANBHYIO (OPMY TPENCTaBICHUS OMOIOTHYECKON WH(MOpMAITUU
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUeCTBE CpEACTBa Mpu padote ¢ Onomornyeckoil HHpopMaIue:
MPUMEHATh XUMUYECKHe, (PM3NUECKHEe U MaTeMaTHYecKhue 3HAKH M CHUMBOIIBI, (DOpMYIIBI, aO0OpeBHaTypy,
HOMEHKJIATypY, HCIOIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISAHOCTH;

BJIaJeTh HAaBbIKAMM PACIIO3HABAaHUs M 3aIIMUTHl MHGpOpMauuH, MHGOPMALMOHHONW 0E€30M1aCHOCTH
JMYHOCTH.

OgJiaieHHe yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1€ICTBUAMU:

1) oGmenue:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WIIH
JUCKYCCHM IO CYILECTBY OOCyXImaeMoil TeMbl (YMEHHE 3a/aBaTb BOINPOCHI, BBICKA3bIBATh CY>KICHUS
OTHOCUTENFHO BBINIOJHEHUS! MpellaraeMoi 3a7auy, yUYUThIBaTb HHTEPECHl U COTJIACOBAHHOCTH MO3MLIUH
JPYTUX YYaCTHUKOB JMAIOTa WU TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpelICTBa OOIIEHWS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB,
NPEMOCEUIOK BO3HUKHOBEHUsSI KOH(IMKTHBIX CHTyallMd, yMeTh CMATYaThb KOH(IUKTBI M BECTH
NIEPEroBOPBI;

BJIAJETh Pa3lUYHBIMU CIoco0amMu OOILICHHS W B3aUMOICHCTBHS, MMOHHMAaTh HAMEPEHHs IPYTuX
JIO/IeH, MPOSIBIIATh YBAKUTEIBFHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme popmynupoBath
CBOU BO3pPaKEHUS,;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHHEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsA AeATeJbHOCTh:

MOHUMATh U UCTIOJNB30BaTh MPEUMYIECTBA KOMAHIHON ¥ MHAMBUIYAIbHOH paOOTHl MPH pEeIICHUH
Omosyormueckoii  mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPHUMEHEHHS TPYNNOBHIX (HopM
B3aUMOJICHCTBUSI IIPH PELICHUH yueOHOW 3a1a4H;

BBIOMpATh TEMATUKYy W METOJBl COBMECTHBIX JIGHCTBHH C YydY€TOM OOIIMX HWHTEPECOB H
BO3MOXKHOCTEH KaXKI0TO WieHa KOJIJICKTHBA;

NPUHUMATH LI€JH COBMECTHOM JEATeIbHOCTH, OPTaHN30BbIBATH M KOOPAWHUPOBATH IEHCTBUS 110 €€
JIOCTH)KEHHIO: COCTaBJISTh IUIAH JIEMCTBUM, paclpenciarb polv C y4ETOM MHEHUN YYaCTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOH paboThI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa M KaXKAOTO Y4YaCTHHKA KOMaHAbl B OOMIMH pe3yibTaT MO
pa3pabOoTaHHBIM KPUTEPHUIM;

npeasiaraTh HOBBIE TPOEKTHI, OLCHWBaTh WAEW C I[O3MLIUM HOBHU3HBI, OPUTMHAIBHOCTH,
MpaKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh MO3UTHBHOE CTPATErMYECKOE IOBEACHHUE B PA3IMUHBIX CUTYalMsX, MPOSBISTH
TBOPYECTBO M BOOOpakeHUE, ObITh HMHULUATHBHBIM.

OgJiaieHHe YHHBEPCAIBLHBIMH PeryJsiTHBHBIMH AeiCTBHAMU:



1) camoopranusanus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHMS IJIsl BBIABIICHUS NMPOOJIEM W UX PEUICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaLIX;

BHIOMpaTh Ha OCHOBE OWMOJIOTHUECKMX 3HAHHWW IENeBbIE M CMBICIOBBIE YCTAaHOBKHM B CBOHMX
JEHCTBUSX M IOCTYNKax IO OTHOWIEHWIO K JKMBOW IPHUPOIE, CBOEMY 3IOPOBBIO U 3IO0POBBIO
OKPYKAOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MO3HABATENBHYIO ACATSIBHOCTD, BEISIBIATH MPOOJIEMBI, CTABUTH H
¢dbopMynupoBaTh COOCTBEHHBIE 3aJa4u B 00pa30BaTEIbHOM NESTEIbHOCTH U )KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITETIbHO COCTaBJSITh IUIAH pEIHICHUS MPOOJeMBl C YYETOM HMMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEIITOYTCHHUL;

JIaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacuIupsTh paMK1 Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JeNaTh OCO3HAHHBINA BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO H MPOSBICHUIO IIUPOKOH 3PYIUIIMU B PA3HBIX 00JacTAX 3HAHUIA,
MOCTOSTHHO TIOBHIIIATE CBOW 00Pa30BaTEIbHBIN U KYIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YIbTATOB IIEIISIM;

BJIQJICTh HABBIKAMH I103HABATEJIBHOW pPEeQIIEKCUM KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU U
MBICJIUTENIBHBIX IIPOLIECCOB, MX DPE3YJbTATOB M OCHOBAaHHUM, HCIOJIb30BaTh NPUEMBI pedieKCuu Ajst
OLICHKW CHUTYaIlUH, BBIOOPa BEPHOTO PEIICHMUS,;

YMETH OLICHUBATH PUCKHU U CBOEBPEMEHHO PUHUMATh PELIECHUS 110 NX CHIKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTBI APYTUX MIPHU aHAIN3€E PE3YIbTATOB AEATEIBHOCTH;

3) npunaTHE ce0s U IPYrux:

NPUHUMATE ce0sl, TOHUMasi CBOU HEJOCTATKU M JOCTOMHCTBA,;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3€E PE3YIbTATOB JAEATEIHHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIMOKM;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C IMO3UIMHU APYTOTO YeJIOBEKa.

HPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS CcoOJepXaHus ydeOHoro mpeamera «buomorus» Ha
yriayOnEéHHOM YpOBHE OPHEHTHUPOBAaHBI Ha oOOecledeHHe NPOQWIBHOTO OO0y4YeHHS OOydaroluXCs
Oouosornn. OHM BKIIOYAIOT: cneuruyeckue ajas OWONOTHMHM Hay4yHble 3HAHMS, YMEHHUS M CIIOCOOBI
JNEHCTBUI TI0O OCBOEHHWIO, WHTEPIPETallMd W TPeoOpa3OBaHMIO 3HAHUM, BUABI NIEATEIBHOCTH TIO
TIOJYYECHUIO HOBBIX 3HAHWN W WX MPUMEHEHUIO B Pa3JINYHBIX YUeOHBIX, a TAK)KE B pealbHBIX KHU3HEHHBIX
curyauusix. [lpeameTHble pe3ynbTaTsl MPeICTaBICHBI [0 TOAaM U3yUYEHHSI.

IIpenmeTrHbIe pe3ynbTaThl OCBOEHHs ydeOHoro mpeamera «buomorus» B 10 kKnacce ROMKHBI
OTpakaTh:

c(hOpMHPOBAaHHOCTh 3HAHUH O MECT€ W POJM OHOJOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(OpMHPOBaHNH €CTECTBEHHO-HAyYHOW KAapTHHBI MHpPA, B TIO3HAHWH 3aKOHOB TPUPOJBI M DPEIICHUH
npoOjeM paluOHAIBHOTO NPHPOJOINONB30BAHUS, O BKJIAZAEC POCCHHCKUX M 3apyOeXHBIX YYEHBIX B
pa3BuTHE OUOJIOTHH;

BJIaJICHUE CHUCTEMOH OWOJOTMYECKMX 3HaHUH, KOTOpass BKJIOYAeT: OCHOBOIIOJATAIOIIHe
OWolornyecKkue TEPMHHBI W TOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TOMeocTas,
CaMOpETyJIALKsA, CaMOBOCIPOU3BEICHHE, HACIEeICTBEHHOCTh, W3MEHYHMBOCTh, POCT M DPa3BUTHE),
Oouonornueckue teopun (knerounas teopus T. llIBamna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopus HaciencTBeHHoCcTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax MHOTOOOpaswsi u



MPOUCXOXKJICHUS KYJIbTYPHBIX PACTCHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB TIEPBOTO IOKOJICHUS,
pacuienyeHus, YUCTOThl raMeT, He3aBHCUMOTo HacienoBaHus . MeHnens, TOMOJOTHYEeCKUX PSIOB B
HacjeacTBeHHOU n3MeHunBocTd H. Y. BaBuinoBa), mpuHIMITE! (KOMIUIEMEHTApHOCTH);

BJIQJICHUE OCHOBHBIMH METOJIaMHU HAYYHOTO T[IO3HAHUS, HCIONB3YEMbIX B OHOJIIOTHMYECKHUX
HCCIIEIOBAHUSX KUBBIX 00BEKTOB (OMHCaHNe, N3MEPEHNEe, HAOIIOICHHE, SKCIICPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBIE TPU3HAKU: BHPYCOB, KIETOK NPOKAPHOT U OYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHUCIIC OaKTepuii, TpHOOB, PACTCHHUIA, d)KUBOTHBIX
W dYeloBeKa, CTPOEHUS OpPraHOB WM CHCTEM OPTraHOB pPAaCTEHWH, JKMBOTHBIX, HYeEJIOBEKa, MPOIECCOB
JKU3HEACSITCILHOCTH, IPOTCKAIOIINX B OPraHU3Max PacTCHUH, KUBOTHBIX U YEIOBEKA, OMOIOTUYCCKHUX
IpoIeccoB: OoOMEHa BemecTB (MeTabOIM3M), IMPEBpAIICHUS JHEPTHH, OpOKCHHS, aBTOTPOGHOTO H
reTepoTpo(pHOTO THMOB MNHWTaHUA, (OTOCHHTE3a M XEMOCHHTe3a, MHTO3a, Meio3a, TraMeToreHesa,
sMOpHOreHes3a, NOCTIMOPHUOHAILHOTO Pa3BUTHA, Pa3MHOKEHUS, MHIUBUIYaJIbHOTO Pa3BUTUSI OpPraHU3Ma
(oHTOTEHE3a), B3aMMOICUCTBUS TEHOB, TETEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMCHHUE YyCTaHABJIMBATh B3aMMOCBA3U MCKAY OpraHoOuJaMH KJIIETKHU U UX q)yHKHI/IHMI/I, CTPOCHUCM
KJIETOK pa3HbIX TKaHEeH W WX (YHKOHUSIMH, MEXKAY OpraHaMH U CHUCTEMaMH OPraHoOB y pPacTCHHH,
JKUBOTHBIX U YelIOBeKa M MX (HYHKIIUSIMH, MEXITYy CUCTEMaMHt OPTaHOB U MX (DYHKITUSAMH, MEXKIY dTallaMu
O6MCH3 BCHICCTB, OJTallaMH KJICTOYHOIO HHUKJIAa MW JKU3HCHHBIX HOHUKJIOB OPraHu3MoOB, J3TallaMu
SMOPHOHAIBHOTO PAa3BUTHA, TEHOTHIIOM U (heHOTHUIIOM, (DEHOTHIIOM U (haKTOpaMU CPEeAbl OOUTAHUS;

YMCHHE BBIABJIATH OTIMYUTCIBHBIC IIPU3HAKHA KUBBIX CUCTEM, B TOM YUCJIC paCTeHHﬁ, JKHUBOTHBIX U
YeJI0BeKa;

YMEHHE WCIOIb30BATh COOTBETCTBYIOIIME AapryMEHTHl, OHOJOTHYECKYID TEPMHHOJOTHIO U
CHUMBOJIMKY JUTS JOKA3aTeNbCTBA POJICTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIII,

yMEHHE pemaTrh OHOJOTHYECKHEe 3a/adyl, BBISBIATH IPUYMHHO-CIIEJICTBEHHBIC CBS3U MEXKIY
UCCIIeTyeMbIMH OMOJIOTHYECKUMH TIPOIIECCAMU U SBJIICHUSMH, JIeJIaTh BRIBOJIBI M MPOTHO3HI HA OCHOBAaHUHU
IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBITIONHATH JIA0OPATOPHEIE M MpaKTU4ecKre paboThl, COONM0aTh MpaBmia Mpu padoTe ¢
y4eOHBIM U 1a00paTOpHBIM 000PYIOBaHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, IPOBEPITHh WX 3KCIIEPUMEHTAJIBHBIMU CPEACTBAMHU, (HOPMYIUpPYS
eJTh UCCIIEIOBAHNS, aHATM3UPOBATH MOIYUYCHHBIE PE3yIbTaThl U JIENIaTh BBIBOBI;

YMEHHE y4acTBOBATh B Y4EOHO-HCCIIEOBATEILCKONH paboTe 10 OMOJIOTHH, KOJIOTHH M METUIIMHE,
MPOBOAMMOM Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W ITyOJMYHO TMIPEICTABIATH MONydeHHBIE
pe3yJIbTaThl HA YYCHUYECKUX KOHPEPEHITUIX;

YMEHHUE OLCHUBATH I3TUYCECKUEC aCIICKTbl COBPEMCEHHLIX I/ICCJ'ICI[OBaHI/Iﬁ B O6J'IaCTI/I 6I/IOJIOI‘I/II/I u
MEIWIHUHEI (KJIOHWPOBAaHUE, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpPAaBICHHOE W3MEHEHHWE TEeHOMa W
CO3JIaHKE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYLIECTBIISATE OCO3HAHHBIN BBHIOOp Oyaymiedl npoeccHOHANbHONW JESITENbHOCTH B
o0jacTH OWOJIOrMH, MEIUIMHBI, OHOTEXHOJIOI'MH, BETEPHUHAPUH, CEIBCKOIO XO3sHCTBA, MHUIIEBON
MPOMBIIIUIEHHOCTH, YTIIyONsATh IO3HABATEIbHBIN HMHTEpEC, HANpaBJIECHHBI Ha OCO3HAHHBIM BBIOOP
COOTBETCTBYIOIIEH NMPOdeccHu U MPOA0JLKEHNE OMOIOrHYecKOro 00pa3oBaHus B OPraHU3aLUsIX CPEIHET0
npo¢eCCHOHATLHOTO M BBICIIIETO 00pa30BaHUSI.

IIpenMerHbie pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 11 Kiacce NOMKHBI
OTpaXkaTh:

c(hopMUPOBAaHHOCTh 3HAHMA O MECTE€ W POJM OHOJOTHHM B CHCTEME €CTECTBCHHBIX HayK, B
(hOpMUPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, B TIO3HAHWU 3aKOHOB MPHPOJIBI U
pEIICHHN DJKOJIOTUYECKUX TPOOJIEM 4YellOBEYEeCTBA, a TAKXKE B PEIICHUH BOIPOCOB PAIMOHAIBLHOTO
MPUPOAOTIONB30BaHMA, U B (JOPMUPOBAHUK IEHHOCTHOT'O OTHOIICHUS K IPUPOJIE, OOLIECTBY, YEIOBEKY, O
BKJIaJIc POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-OHOIOTOB B Pa3BUTHE OMOJIOTHH;



YMEHUE BIAJETh CHCTEMOW OHMOJIOTMYECKMX 3HAHWW, KOTOpas BKIIOYAET ONpeAeiCHUs |
MOHUMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJIOTMYEeCKUX TEPMHUHOB W TOHITUH (BHUI, SKOCHCTEMA,
omocdepa), Onomormdeckwe Teopuu (dBomronmoHHas Teopus Y. [lapBuHa, CHHTETHYECKAs TEOPHS
spomonnn), yueHus (A. H. CeBepuoBa — o myTax U HampaBleHusx sBomonun, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (TeHeTHYECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapImieBoro cxocTaa
K. M. bopa), mpasuna (muanmyma FO. JInbmxa, 3KOMOTHYECKOW MHUPaMUABl SHEPTHH), THIIOTE3BI
(runoresza «mupa PHK» Y. ['unbepra);

yYMEHHE BJIa/IeTh OCHOBHBIMH METOJIaMU HAYYHOTO ITO3HAHUS, UCIIOIB3YEMBIMU B OMOIOTHIECKIX
UCCIICIOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHHE, U3MepeHHe, HaONIoJeHHe, HKCIIEPUMEHT),
croco6aMy BBISIBIICHUS M OIICHKH aHTPOIIOTEHHBIX N3MEHEHUH B IPUPOJIE;

YMEHHE BBIICNATh CYIIECTBEHHbIE NMPU3HAKH: BHUJIOB, OMOTEOIIEHO30B, IKOCHUCTEM H OHOC]epsl,
CTaOMIIM3UPYIOIIETO, ABIKYLIETO M pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpa, aIoNaTPUYECKOro |
CUMIATPUIECKOTO BHI000PA30BaHUS, BIMSHHASA ABIDKYIINX CHJI SBOJIONHMHA Ha TEHO(OH OIS,
MPUCTIOCOOJIEHHOCTH OPraHM3MOB K Cpele OOWTaHMs, 4YepelOBaHMs HANpPaBICHUH OBOJIOINH,
KpPYrOBOpOTa BEUIECTB M MMOTOKA YHEPTUHU B DKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aUMOCBSI3M MEXKIY MPOIECCAMH DBOJIOIUH, IBIKYIUMH CHIAMA
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3JInYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHA K HUIM OPTaHU3MOB;

YMEHHE BBISBISTH OTIMYUTENbHBIE IPU3HAKY KUBBIX CHCTEM, MPHUCIIOCOOIIEHHOCTH BUJIOB K CpeJie
o0uTaHusi, aOMOTHYECKMX M OMOTHUECKHUX KOMIIOHEHTOB HKOCHUCTEM, B3aMMOCBS3CH OpraHW3MOB B
coobmiecTBax, aHTPOIIOTEHHBIX M3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE WCIOIb30BATh COOTBETCTBYIOIIME AapryMEHTHl, OHOJOTHYECKYID TEPMHHOJOTHIO U
CHUMBOJIMKY UIS JOKA3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HBIX CHCTEMATHUYECKHX TPYII, B3aUMOCBS3H
OpraHW3MOB M CpeIbl OOWTAaHHSA, E€IWHCTBA YEJIOBEUSCKHUX pac, HEOOXOIMMOCTH COXPaHEHUS
MHOT000pa3us BUIOB U IKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS ITPUPOIBI U YEIIOBEUECTBA;

YMEHHE peniath OHOJOrMYecKre 3aJaud, BBIABISTH NPUYUHHO-CICJICTBEHHBIC CBSI3U MEXKIY
UCCIIeTyeMbIMH OMOJIOTHYECKUMH TIPOIIECCAMU U SBIICHUSMH, JIeJIaTh BRIBOJIBI M POTHO3BI HA OCHOBaHWUHU
MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JIA0OPATOPHEIE M MpaKTU4YecKre paboThl, COONM0aTh MpaBmila Mpu padoTe ¢
y4eOHBIM U JJA00OPATOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIBHTATh THIIOTE3bI, MPOBEPSATh MX JKCIECPUMEHTAILHBIMU CPEICTBAMHU, (OPMYIIUPYSI
1eJTh UCCIICIOBAHNS, aHATU3UPOBATH MTOIYUYCHHBIE PE3YIbTAThl U JIENIaTh BBIBOIBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEIHLCKONH paboTe 10 OMOJIOTHH, SKOJIOTHH M METUIIMHE,
NPOBOJAMMOIM Ha 0a3e WIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEJCTaBIATh TIONy4YEHHbBIE
pe3yJbTaThl HA YYeHUYECKUX KOH(PEPEHLIUSX;

YMEHHUE OIEHUBATh TUIOTE3bI M TEOPHH O TIPOUCXOKIACHUH KU3HH, YETIOBEKA U YEIIOBEUECKHX Pac,
0 MPUYMHAX, IOCJIEACTBUAX U CIIOCO0aX MpeloTBPaIeHus II100aNbHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyayiieil NpodeccHOHANBLHOW IEATSIILHOCTH B
obmacti OWOJNOTHH, OSKOJIOTHUH, MPUPOAOTONB30BAHHS, MEIUIMHBI, OHOTEXHOJIOTUH, TCHUXOJIOTHH,
BETEPUHAPHH, CEIILCKOTO XO035ICTBa, MUIIEBOI MPOMBIIIICHHOCTH, YTIIYOIsITh MO3HABATEIbHBIA HHTEPEC,
HaIpaBJICHHBII Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH TpodeccHu 1 MPpoJIoDKeHe OUOIOTHIeCKOro
00pa3oBaHMs B OPraHU3aLHUsIX CPEAHEro NpoeCCHOHATBHOTO U BBICILIET0 00pa30BaHMS.



TEMATHYECKOE IVTAHUPOBAHUE

10 KJIACC
Ne KonuyecTBo yacos
DJIeKTPOHHBbIE
n | HaumeHoBaHme pa3nesoB u (uu¢posBbie)
KoHTposabHbI IIpakTu4eckue
/ TeM NMPOrpaMMbl Bcero 5 p o0pa3oBaTebHbIE
e padoThI a00ThI
n P p pecypcsl
1 Bbuonorus kak Hayka 1
) JKuBble CHCTEMBI U UX |
U3y4eHue
3 BxonHast KOHTPOJIbHAS | 1
pabota
4 buonorus knetku 2 0.5
5 Xumuueckasi Opranu3anus 9 |
KIIETKH
KontponbHas pabota 1o
6 TeMe «XuMudeckas 1 1
OpTraHMu3aIys KIETKN
7 Crpoenue u HyHKIIMU KIECTKH 8 2
OOmMeH BeulecTB U
8 MpEeBpaIllEHNE SHEPTUH B 9 1

KJICTKEC




Hacnencreennas

9 nH(DOpMAITUSI U peaTn3ans 9 0.5
¢€ B KJIeTKe

10 JKW3HEHHBIH UK KIETKU 5 1
Kontponbras pabora mo

11 TeMe «OKU3HEeHHBIA ITUKIT 1
KIIETKI»
Crpoenue u QyHKIUN

12 16 1.5
OpraHU3MOB
KontponbHas pabota o

13 | Tteme «CtpoeHue u GyHKIUH 1
OpPTaHU3MOB»
PasmHOXeHMe u pa3BuTHE

14 P 8 1.5
OpraHU3MOB
I'eneruka — Hayka o

15 HACJIEACTBEHHOCTH U 2 0.5
W3MEHYHBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH

16 P 9 1
HACIIEICTBEHHOCTHU
KonTponbHas pabora o

17 | Teme «3aKOHOMEPHOCTH 1
HACIIEICTBEHHOCTIY
3aKOHOMEPHOCTH

18 P 6 1
M3MEHYUBOCTHU

19 I'enetrnka geoBeka 3 0.5




20 | Cenexius opraHU3MOB 4 1
Buorexnonorus u

21 3
CHUHTETHYECKast OMOIorus

” HTtorosast KOHTpoOJIbHAS 1
pabota

17 | Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO 102 13

YACOB I1O ITPOIT'PAMME




11 KJIACC

Ne KosmmmuecTBO yacos
DJ1eKTPOHHbBIE
n | HaumenoBanme pa3nesoB u (uudposBbie)
KoHTposabHbI IIpakTu4eckue
/ TeM NMPOrPaMMbI Bcero o0pa3oBaTeJbHbIE
e padoThI padoThI
n pecypcsl
3aposkIeHNe U pa3BUTHE
3BOJIFOLIUOHHBIX 3
MIPEJICTABJICHUH B OMOJIOTUH
BxonHas koHTpONBEHAS | 1
pabota
Mukpo3BoJIIOIUS U €€ 14 )
pe3yNbTaThl
Makpo3BoJitonus 1 eé 5
Pe3yIIbTaThI
KonTponbHas pabora mo
TeMe « MUKpOIBOJIIOLINSA U €€ 1 1
PE3yIIBTaThD»
IIpoucxoxneHue u pa3BuTue 15 15
KM3HU Ha 3emie '
[Ipoucxoxnenue uenoBeka — 9 )

AHTPOIIOT'CHE3




Konrtponbras pabora mo
teme «IIpoucxoxaenue
YeJI0BEKa-aHTPOIIOTEHES

DKoJorus — HayKa o
B3aUMOOTHOLLICHUAX
OpraHu3MOB U
HaJOpPTaHU3MCHHBIX CUCTEM C
OKpY>Karollen cpenoi

0.5

10

Opranusmel 4 cpena
oOuTanus

1.5

11

KontponbHas pabota o
TeMe «OpranusMsl U cpea
oOuTaHMsD

12

OKOJIOTrHs BUJIOB H
MOIYJIALUI

0.5

13

DKO0JI0THsI COOOIIECTB.
DKOJIOTrHYECKUE CUCTEMBI

11

0.5

14

KontposbHas padota o
TeMe «DKOJIOTHSI COOOILECTB)

15

Bbuocdepa — rmobanpHas
9KOCUCTEMA

16

UenoBek 1 OKpyx arolas
cpena

17

HroroBas KOHTpOIBbHAS
pabora




18 | PesepBHOE Bpems 8

OBUIEE KOJIMYECTBO

YACOB I1O ITPOI'PAMME 102







MNOYPOUYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne KonuyecTBo yacos
1 DJIeKTPOHHbIE
ara
n nudposeie
Tema ypoxa Bce Koutpoann | IlpakTtuuyeck | H3YyYe€H
/ 5 : o0pa3oBaTeJibH
ro ble padoThI He padoThI us
n P P ble pecypchl
buonorus kak KOMITJIEKCHast HAyKa
Y KaK 4aCTb COBPEMEHHOTO 1
obmecTBa
JKuBBIEe CHCTEMBI U UX
CBOMCTBaYpOBHEBas OpraHN3ALINS 1
JKUBBIX CHCTEM
BxoaHast KOHTpoJIbHAs paboTa 1 1
UcTopust OTKPBITHA U U3Y4YEHUS |

kiaeTkH. Kierounas TCOPUA




Mertozsl MOJIEKYIISIPHOU U
KJIETOUYHOW OMOJIOTHH.
[Tpaktuueckas padbora «zyuenne
METO/IOB KJIETOYHOH OHOIOTHH
(xpomatorpadusi, snekrpodopes,
muddepeHIuanbHOe
ueHTpudyruposanue, [11P)»

0.5

XHAMHYECKHI COCTAaB KIIETKH

MuHepanbHbIe BElIecTBa KIETKH,
UX OHOJIOTHYECKAS POJIb

Opranuyeckue BelecTBa KJISTKU
— Oenku. JlabopaTopHas paboTa
«O6HapyxeHue 0eJIKoB ¢
MOMOIIIBIO KAYECTBEHHBIX
peaxkuuin»

0.5

CpoiicTBa, knaccuuKkamus u
GyHKIHH OCJIKOB

10

Opranudeckue BeecTBa KIETKU
— YIJIEBOJIBI

11

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH
— JIMIIUIBI




12

Hyxneunossie kuciotsl. IHK u
PHK. JIabopartopras padota
«MccnenoBanne HyKIEHMHOBBIX
KHCIIOT, BBIJEJIEHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

13

Crpoenne n pyukimu ATO.
Hpyrue nykieosuarpudochaTs
(HTD)

14

CexBenuponanue JJHK. Metoss
T€HOMHUKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKH MeToABI CTPYKTYPHOM
O6unonorun

15

KoHTposibHas paboTa no Teme
«XuMHYecKasi opraHu3anus
KJIETKU»

16

Tune! knerok. [Ipokapuorndeckas
KJIETKA

17

Crpoenue 3yKapuoTHIeCKON
kietku. [IpakTrueckas paborta
«/3yueHne CBOIMCTB KJIETOUHOU
MeMOpaHbD»

0.5

18

TToBepXHOCTHBIN anmapat KIETKU




19

OmHoMeMOpaHHbBIC OPTaHOUIBI
kiretku. [IpakTrdaeckas padora
«3yueHue IBUKCHUS
[UTOTIA3MbI B PACTHTEIHHBIX
KIIETKaX»

0.5

20

IToyaBTOHOMHBIE OpTraHOUIbI

KJIETKHU: MUTOXOHAPHH, ITAaCTHIBI.

JlaboparopHas pabora
«HccnenoBanue mia3Monusa u
JIeTUTa3MOJIM3a B PACTHTEIIBHBIX
KIIETKaX»

0.5

21

HememOpaHHbIE OpraHonbI
KIICTKH

22

Crpoenue u QyHKUUH sapa

23

CpaBHHUTENBHAS XapaKTePUCTHKA
KJIETOK 3yKapHoT. Jlaboparopras
pabota «M3yueHne cTpoeHus

KJIETOK Pa3IMYHBIX OPTaHU3MOBY

0.5




24

ACCUMMIISILIUS U TUCCUMMIISLINS —
JIBE CTOPOHBI MeTabomm3Ma. Trmbl
oOmena BemecTs. JlabopaTopHas
pabota «/3yueHue
KaTaJIUTHYECKOH aKTHBHOCTH
(hepMeHTOB (Ha IPUMEPE aMHUJIa3bI
WJTH KaTaaas3bl)»

25

DepMEHTATUBHBIA XapaKTep
peaKuuid KIETOUYHOIO
Metabonm3ma. Jlaboparopras
pabora «U3yueHue
(hepMEHTaTUBHOI'O pacIIeIIeHNs
NEepOKCHIa BOAOPOJIA B
PACTUTECIIBHBIX U )KUBOTHBIX
KJIIETKaX»

0.5

26

benku-akTUBaTOpHI U GENKU-
WHTUOUTOPHI

27

ABTOTpOdHBII TUIl 0OMEHA
BEILIECTB

28

dotocunres

29

Xemocwunres. JlabopaTopHas
pabota «CpaBHEHHE MPOLIECCOB
¢doToCHHTE3a 1 XEMOCHHTE3a»

0.5




AHa’po0OHbIC OpraHu3Mbl. Bus
opoxenus. Jlaboparopras padorta

30
«CpaBHeHHe npoLeccoB OposKeHUs
U IBIXaHHSD)

31 AdpoOHBIE OpraHU3MBbl. JTaIbl
JHEPreTHYECKOro 0OMeHa
OHeprust MeMOpPaHHOTO TPaHeHTa

32 | mpotonoB. Cunre3 AT®: pabota
npotoHHON AT®-cuHTa3bI

33 | Peakuuu MaTpu4HOTO CHHTE3a

34 TpancKpUIIUs — MaTPUYHBINA
cunte3 PHK

35 Tpancnauus u e€ 3Tansl

36 Konnposanue amuHokucnor. Posub
pubocomM B OrocuHTE3e OenKa

37 Opranu3zamus reHoMa y mpoKapuoT
Y 3YKapuoT

18 MonekysipHble MEXaHU3MBI

9KCIPECCHH TEHOB Y DYKAPHOT




Bupycer — HekseTouHble pOpMBI
JKU3HU U OOJIUTaTHBIC TApa3UThI.

39 0.5
[Tpaktuueckas padbora «Co3nanue
MOJIEIHN BUPYCa»

40 BupycHsle 3a00neBaHus YeNOBEKa,
JKUBOTHBIX, PACTCHUN

41 HanorexHosnoruu B 6uonoruu u
MEIHUIINHE

42 JKHU3HEHHBIH UK KIETKA

43 | Matrpuunsiii cuare3 JJHK
Xpomocomsl. JlabopaTopHas

44 | pabota «/3yueHne XxpoMocoM Ha 0.5
TOTOBBIX MUKpPOTIpENapaTax»

45 | JlemeHHe KICTKH — MHUTO3




Tunsl kinerok. Kapuokunes u
nuTokuHe3. JlabopaTopHas paboTa
«HabnroieHre MUTO3a B KIIETKaxX
KOHYHKAa KOpeIka Jyka (Ha

46 0.5
TOTOBBIX
MUKpoIrpenapaTax)»Perymsmms
JKU3HEHHOTO ITUKJIa KIIETOK

47 KoHTpoJibHas paboTa 1o TemMe
«Ku3HeHHbIN IUKJ KJIeTKU»

48 | OpraHusMm Kak eIUHOE LIeTI0e
Tkanu pactennii. JlaboparopHas

49 | pabota «l3yueHue TkaHekh 0.5
pacTeHuin
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 | JlaGoparopnas pabora «M3yueHue 0.5
TKaHe! )KHBOTHBIX)
Opransl. CucTeMbI OPTaHOB.

51 | JlaboparopHas pabota «3ydeHue 0.5
OpPTraHOB I[BETKOBOT'O PACTEHUS»

52 | Omnopa Tena opraHu3MoB

53 | [IBmwxeHWEe OpraHU3MOB

54 | Ilutranue OopraHU3MOB




IInTanme MO3BOHOYHBIX KHBOTHBIX.

55 | TlumeBapuTenbHas cucTemMa
qeoBeKa

56 | JlpIxaHue opraHM3MOB

57 JpIxaHue MO3BOHOYHBIX KUBOTHBIX
U YeJIOBeKa

58 | TpaHncnopt BelecTB y OpraHM3MOB
KpoBeHocHas cuctema

59 | NO3BOHOYHBIX JKHUBOTHBIX U
YeoBeKa

60 | Brigenenue y opraHu3MoB

61 3ammra y OpraHu3MoB

62 | HmMMmyHHas cucrteMa 4eloBeKa
PazgpaxkxumocTs 1 perysuus y

63 opranu3MoBl ymopanbHas
peryJsiuys U SHAOKPHUHHAS
CHCTEMa KUBOTHBIX M YEJIOBEKa
KoHTpoJibHas paboTa 1no Teme

64 | «CtpoeHue U GQyHKLIUHU
OpPraHu3MOB»

65 | dopmMbl pa3MHOKEHUSI OPraHU3MOB

66 | IlonoBoe pa3MHOXKCHHE

67

Metios




68

'amerorenes. OOpazoBaHue U
Pa3BUTHE TTOJIOBBIX KJICTOK.
Jlaboparophas padota «3ydenue
CTPOCHHS MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIPENapaTax»

0.5

69

NupuBumyansHOE pa3BUTHE
OpPTaHU3MOB — OHTOTEHE3

70

3akaaKa OpraHoB U TKaHEH U3
3apO/IBIIICBBIX THCTKOB

71

PocTtn Pa3BUTUC )KUBOTHBIX.
JlaboparopHas pabora
«BbIsBIIEHUE TPU3HAKOB CXOJCTBA
3apO/IbIIei TO3BOHOYHBIX
JKUBOTHBIX)

0.5

72

Pa3zmHOXeHHE U pa3BUTHE
pactenuii. JlabopaTopras pabota
«CTtpoeHne OpraHoB pa3MHOKCHHUS
BBICIIIUX PaCTCHUI

0.5

73

HCTOpI/ISI CTAaHOBJICHUS U PA3BUTUA
TCHCTUKU KaK HAYKHN




74

OCHOBHBIE TTIOHATHUS U CUMBOJIBI
renetukn. JlaboparopHas padota
«/Ipo3odnna kak 00bEKT
TeHETHYECKHUX MCCIIeIOBAaHUID

0.5

75

3aKOHOMEPHOCTH HACJICTOBAHHS
npu3HaKoB. MOHOTUOPUTHOE
ckpemuBanue. [IpakTuaeckas
pabora "H3yueHne pe3ynbTaToB
MOHOTHOPHTHOTO CKPEIMBAHUS Y
npo3od k"

0.5

76

L[PITOJ'IOFI/ILIQCKI/IC OCHOBBI
MOHOFHGpI/II[HOI‘O CKpCIIBaHUA

77

AHanu3upyrolee CKpenuBaHme.
Henonxnoe nomunupoBaHue

78

JurubpuaHoe ckpeluBaHue.
[Ipaktnueckas padota «M3ydenue
pe3yNbTaTOB JUTHOPUIHOTO
CKPEUIMBaHUS Y IPO30(QHIIBD

0.5




L[I/ITOHOI‘I/IIJCCKI/IG OCHOBBI

79
TUTHOPHUIHOTO CKPEIINBAHUS

20 CueruieHHOE HacIeI0OBaHHe
MPU3HAKOB

21 XpoMocoMHas Teopust
HaCJIEICTBEHHOCTH

82 | T'eneruka mona
I'eHoTHN KaK L€TOCTHAs cUCTEMa

83 | T'eHeTHuecKuil KOHTPOJIb Pa3BUTH
pacTeHui, )KHBOTHBIX U YeJI0BeKa
KoHTpoJibHas paboTa 1no TemMe

84 | «3aKOHOMEPHOCTH
HacJaeJCTBEHHOCTU»

25 W3MeH4YnBOCTh TPU3HAKOB. Buibl
W3MEHYHBOCTH

86 MoubukannoHHas H3MEHYUBOCTh
BapuanumoHHsli psin u
BapHallMOHHAsI KpUBasl.
JlaGoparopnas pabota

87 | «MccnenoBaHne 3aKOHOMEPHOCTEH 0.5

MOIU(DUKALMOHHON H3MEHUHUBOCTH.

ITocTpoeHue BapuallmOHHOTO psiga
Y BapUaIlMOHHOMN KPUBO»




88

I'enoTUNMUECKass N3MECHUYHUBOCTb.
Kom0OunaTuBHast U3MEHYUBOCTD

89

MyTannoHHass U3MEHYUBOCTb.
[Tpaktudeckas padbora «MyTtanuu y
Jpo30(HITEl (HAa TOTOBBIX
MUKPOIIPETIapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTallMOHHOTO
npoiecca. DNUIeHETUKa U
SIIUI€HOMUKA

91

I'enetrka venoseka. [IpakTuueckas
pabota «CocTaBiicHUE U aHAJIU3
POIOCIOBHON

0.5

92

MeTtoapl MEIUITMHCKON T€HETUKU

93

3HaueHNE MEIUIIMHCKON ITCHETHKH
B MIPEIOTBPAIICHUH U JICICHUH
FeHETHYECKUX 3a00JIeBaHMIA
yeioBeKa




94

OCHOBHBIC TTOHATHSI CEICKIIHH.
Jlaboparopnas pabota «/3ydenue
COPTOB KYJIBTYPHBIX PACTEHHUH U
MOPOJT JOMAIITHUX KUBOTHBIX)

0.5

95

MeToIBI CEeNEeKITMOHHON PadOTHI.
Jlaboparophas padota «/3yuenue
METO/I0B CEJIEKIIUN PAaCTCHHI»

0.5

96

JlocTiKeHHs ceneKkMy pacTeHUM U
KUBOTHBIX. [IpakTHyeckas paboTa
«ITpuBUBKa pacTEHUI»

97

CoxpaHenue, u3yueHue u
UCIIOJIb30BaHNE T€HETHIECKIX

pecypcoB

98

Buotexnonorus kak Hayka u
OTpaciib MPOU3BOICTRA.
[Ipaktnueckas padota «M3ydeHue
00BEKTOB OMOTEXHOIOTHI»

0.5

99

OcCHOBHEBIE HaIlpaBJIEHUS
CHUHTETHYECKON OMoJIorun

XpoMOCcOMHas U TeHHast
WHXeHepHs MeauIMHCKHe
OMOTEXHOJIOTHH




10
WToroBast KOHTpoOJIbHAs paboTa

10 Pesepshbelii ypok. [ToBropenue,
000011IeHHE, CUCTEMATH3ALIMS

3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPO'PAMME

102

13.5




11 KJIACC

No

~

Tema ypoxka

KoauuecTBo yacoB

Bcer | KoHTpoJibH
0 ble padoThI

IIpakTuyeck
He padoThl

Hdara
U3y4eH
s

DJIeKTPOHHbBIE
nudposeie
o0pa3oBaTebH
ble pecypchl

OBoJOLMOHHAsA Teopus Y.
HapBuna

JIBroKyIIyie CHIIbI 9BOJIOLIAN
BuJ10B 110 Y. /JapBuny

Boprba 3a cymecTBoBaHmue,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
or6oop PopmupoBaHue
CHUHTETHYECKON TEOPHH
3BOJIIOLIUU

BxopaHast KOHTpoJibHas paboTa

TaIsl BOJIOIMOHHOTO
mpoliecca: MUKPO3BOIIOLUS U
MaKpOIBOJTIOTIHS

[Momynsmust — seMeHTapHas
€IMHHIIA DBOJIOLNN




3aKOH T€HETHIECKOTO
paBHoBecus k. Xapau, B.
Baitn6epra. JlabopaTopHas
pabota «BrIsBICHNE
W3MEHYMBOCTH Y 0CO0SH OJTHOTO
BUJIA»

0.5

DnemeHTapHbIe (GaKTOPHI
9BOJIOLUH

Oddext ocHoBaremss. Dhdext
6yTI)UIO‘IHOI‘O TOpJIbIIIKa

10

Murpanuu. M3onauun
MOy JISIIIAN: Teorpaduieckas,
Ouomornyeckas

11

EctecTBennstit oroop —
HaANPaBISIONIHA (HaKTop
SBOITIOIIAN

12

[TomoBoti oTOoOp

13

[IpucnocoOneHHOCTD
OpTraHU3MOB KaK pe3yJIbTar
MUKpo3Bomonuy. JlaboparopHas
pabota «M3ydenue apomopdho3oB
Y UJMO0aJIallTalluil y pacTeHu u
JKMBOTHBIX)

0.5




14

[Tpumepsl TPUCTIOCOOICHHH Y
OpraHu3MoB: MOP(OIIOTHIECKHE,
(usnoIorHYeCcKue,
OHOXUMHUYCCKHE,
noBejieHYeckue. JlaboparopHas
pabota «IIpucnocobaeHwst
OpPraHU3MOB U X OTHOCHTEIbHAS
1IEJIECO00PA3HOCTH

0.5

15

Bup, ero xputepuu u cTpyKTypa.
JlaboparopHas padbora
«CpaBHeHHE BHUJIOB 110
MOP(}OIOrHIeCKOMY KPUTEPHIO

0.5

16

Crtpykrypa Buga

17

BunoobOpazoBanue Kak pe3ysibTar
MHKPO3BOJTFOIIAH

18

CBs3b MHKPOSBOJIIOIIUA U
SMUACMHUOJIOTHH

19

MakpoaBosntonus.
ITaneoHTONOrMYECKUE METOIBI
M3YYEHUS IBOJIOIIUN




20

Buoreorpaduueckre MeTo b1
W3YYEHUS IBOJIOIIUN

21

DOMOPHOIOTHYECKUE U
CpaBHUTEIHHO-
MOP(OIOTUIECKAE METOIBI
W3YYCHUS IBOJIIOIUU

22

MonekynsapHO-T€HETUUECKHE,
OMOXVMHYECKHE U
MaTeMaTHYECKUE METOIbI
W3YYCHUS DBOJOINH

23

OO6mre 3aKOHOMEPHOCTH
IBOJTIOLMH AT THBHAS
panuanusa. HepaBHOMepHOCTD
TEMIIOB 3BOJIFOITUHN

24

KoHTpoJsibHad paboTa 1no Teme
«MukposBoonyYa U eé
pe3yJbTaThbI»

25

Hayunble runoresbl
MIPOUCXOXKICHUS KU3HU Ha 3eMiie

26

I[OHay‘IHLIe MNpEaACTABJICHUS O
3apOKACHNUHU KU3HU

27

OCHOBHBIE dTaIIbI
HEOPTaHUYECKOU IBOTFOIUH




28

T'umotessr 3apOXACHUSA KU3HU

29

Ucropust 3emmau u MeTobI €€
n3ydenus. Jlaboparopnas pabora
«3ydenue u onucaHue
HCKOIIaeMbIX OCTAaTKOB APEBHUX
OpPraHUu3MOB)

0.5

30

HavanbHble Tansl OpraHu4eCcKou
9BOJIIOLIAN

31

OBOJIOIUS SyKapruoT

32

OCHOBHBIE 3Tarbl BOJOLUN
PacTUTEIHHOTO MHpA.
[MpakTudeckas pabora
«3yueHne ocoOeHHOCTEH
CTPOEHUS PACTEHUM pa3HbIX
OTJIENIOBY»

0.5

33

OCHOBHBIE dTallbI 9BOJJIFOIINHA
JKUBOTHOT'O MHUpa

34

OBOJIIONHUS )KUBOTHBIX.
[IpakTudeckas padora
«3y4enne ocobeHHOCTEH
CTPOEHHUSI TO3BOHOYHBIX
JKHBOTHBIX»

0.5




Pa3Burtue xu3Hu Ha 3eMiIe 110

35
3paM U Ieprojam
MaccoBblie BBIMUPaHUS —

36 | DKOJOTHYECKUE KPU3HCHI
TIPOIILIOTO

37 CoBpEeMEHHBIH KOJIOTHUSCKHIA
KpPHU3HUC, €TO OCOOCHHOCTH

13 CoBpeMeHHas cucTeMa
OpPraHMYECKOT0 MUpPa

39 OCHOBHBIE CHCTEMAaTUYCCKUE
TPYIIBI OPTaHU3MOB

40 AHTpOMoOJIOTHS — HayKa O
YeII0BEKe

41 PasButue npencrasiaeHuii o
MIPOUCXOXK/ICHUH YEIIOBEKa
MecTto uenoBeka B cucTemMe
OpPTaHHYECKOTO MHUPA.
JlaboparopHas pabora

42 PatopHaz b 0.5

«3y4enne ocobeHHOCTEH
CTPOCHUSI CKEJIeTa YeIIOBEKa,
CBSA3aHHBIX C IIPAMOXOXKIACHUEM))




43

I[BI/I)KYH_H/IC CHJIbI aHTPOIIOTCHE3a

44

CooTHoIIeHnEe OMOIOTHUECKUX U
COITHATBHBIX (haKTOPOB B
aHTPOTIOTCHE3E

45

OCHOBHBIE CTaIUN
anTponorenesa [laneorenernka u
majaeoreHoMHKa

46

KoHTpoJibHas paboTa 1no TemMe
«[IpoucxoxeHue yesoBeKa-
aHTpororeHes»/JKcrnepTrusa
npe/iBapUTeJbHON FOTOBHOCTH
K cgaue 'HA

47

SBOJ'IIOLII/ISI COBPEMCHHOTI'O
YCIIOBCKa

48

YenoBeueckre pachl.
[IpakTudeckas padora
«M3yueHne 3K0I0THYECKUX
ajanTanuil 4eI0BeKa»

0.5

49

MexnucuuIuIMHapHbIE METO B
AHTPOIIOJIOT MU

50

3ap0)K,I[eHI/Ie U pa3BUTHC
3KOJIOTHH




51

MeTo/161 5KOJIOTHH.
JlaGopaTtopHas pabota
«3yueHne METOZ0B
SKOJIOTMYECKUX HCCIEAOBAHUID)

0.5

52

3HaueHne YKOJIOrNYECKUX
3HAHUH 11 UeJI0BEKa

53

Okonoruueckue HakTopsl

54

Abunornueckue haktopsl. Cer
KaK 9KOJIOTHYECKHUI (aKTop.
JlaboparopHas pabora
«BrisgBreHUE pucoco0IeHNH
OpPraHU3MOB K BIHSHUIO CBETa»

0.5

55

Abuotndeckue GakTopel.
Temnepatypa kak
9KOJIOTHYECKHU (PaKTOoP.
JlaGoparopnas pabota
«BrIsiBIIEHUE TTPUCTIOCOOIICHHI
OpPraHu3MOB K BIHMSHUIO
TeMIIepaTypbD»

0.5




Abuotnyeckue GakTopel.
BnaxHOCTB KaK 3KOJIOTUYECKUI
(hakrop. JTaboparopuas pabora

56 0.5
«AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MeCT
oOuTaHU
Cpenbl 00UTaHUs OPraHU3MOB

57 | buonoru4eckue puTMbI
KoHTpoJibHas paboTa 1no Teme

58 | «OpraHusMmel 4 cpesa
00UTaHUA»

59 | JKuznennsle GopMBbI OPraHU3MOB

60 | buornueckue paxTopsl
3HavyeHne OMOTHYECKUX

61 B3aUMOJEUCTBUHN IS
CYIIIECTBOBAHUS OPraHU3MOB B
cpelie oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTHKHU

Moy




63

OCHOBHBIE NTOKa3aTeNN
HOIYJISIUN: YUCIIEHHOCTb,
IUIOTHOCTh, BO3pacTHAs U
MOJIOBAs CTPYKTYpa

64

OCHOBHBIC TOKA3aTEIN
MOIYJISILIUN: POKIAEMOCTD,
MIPUPOCT, TEMIT POCTA,
CMCpTHOCTb, MI/IFpaHI/II/I

65

DKOJIOTMYECKas CTPYKTypa
oy

66

JrHamuKka NOomyJsauuu u e€
perynisuus

67

KpI/IBBIe poOCTa YUCIICHHOCTHU
IOy JIALIH. KpI/IBBIe BBDKHWBaHUA

68

DKonornveckasi HAIa BUaa.
JlaGoparopnast pabota
«IIpucmocobmenus ceMsH
pacTeHHii K pacceIeHHIO

0.5

69

Bun kak cucrema nomysaimii

70

3aKOHOMepHOCTI/I IIOBCIACHUA U
MI/II‘paI_[I/Iﬁ KHUBOTHBIX




Coo0111ecTBO OPraHU3MOB —

71
OHOIICHO3

7 DKocucTeMa Kak OTKpBITast
cucremMa

7 Kpyroeoport BemecTB 1 NOTOK
SHEPTruU B 9KOCHCTEME

74 OCHOBHBIE TOKA3aTENN
9KOCUCTEMBI

75 | Dxonoruueckue MUpaMUAbI

76 W3menenus coolOuiecTs —
CYKIIECCHHU
ITpupoaHbIe 3KOCHCTEMBI.

77 | DxocuCTeMBI 03€p U PEK.
DKOCUCTEMBI MOPEU U OKEAHOB
IIpupoiHbIE 9KOCHCTEMBI.

73 OKOCHCTEMBI TYHJP, JIECOB,
CTENeH, MyCThIHb
AHTPOIIOTEHHBIE YKOCHCTEMBI
KoHTposibHas paboTa no Teme
«IJKOJIOTUA

79 | coobiecTB»/IKcnepTH3a

npeJIBapUTebHON TOTOBHOCTH
K cgaue 'MA




80

YpOOIKOCHCTEMEL.
IIpakTraeckas pabora
«M3ydenue n onrcanue
YpOOIKOCUCTEMBD)

0.5

81

3akOHOMEpHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOIECUCTBHI
OpPraHU3MOB B SKOCHCTEMaX

82

MexaHn3Mbl BO3ICHCTBHS
33I‘p5[3HCHI/II\/'I pa3HI)IX THUIIOB HA
CcyOOpraHM3MEHHOM,
OpraHU3MEHHOM,
HOHYJ'IH]_[I/IOHHOM n
HKOCHCTEMHOM YPOBHSIX

83

buocdepa — obmienanerapuas
o0oitouka 3emiun

84

VYuenue B. U. Bepuanckoro o
o6uocdepe

85

3aKOHOMEPHOCTH
CyLIecTBOBaHUS OMoc(epbl

86

KpyroBopoTs! BemiecTB u
OMOTCOXMMHYCCKUE ITUKITBI




30HanBHOCTH OHOChEpEI.

87
OcHOBHBIE OMOMEI CYIIIH

88 | YcroiumBocTs Onocheps

29 DKOJIOrn4ecKrue KPU3UCHl U UX
MPUYUHBI

90 Bo3sgeiicTBue uenoBeka Ha
ouochepy

91 AHTpOTIOTEHHOE BO3/ICHCTBHUE HA
PACTUTENbHBIN U )KUBOTHBIN MU

92 | OxpaHa npupoasI
OCHOBHBIE PUHITHUITHI

93 | ycCTOWYMBOTO pPa3BUTHS
YEII0OBEYECTBA U IPUPOJIBI
PannonansHOe

94 | TPHMPOZIOTIONESOBAHKE M
COXpaHEeHHE OUOJIOTHYECKOTO
pa3HooOpasus 3emiu
O0600mieHue o Teme

95 «Muxkpo3Bomtonus u eé
pe3yIbTaThD)
O0o0mieHne 1Mo TeMe

96 | «MaxkposBomtonus u eé

pe3ynbTaTh»




O0001Ien e 10 TEME

97 | «lIpoucxoxacHue U pa3BUTHE 1
JKU3HU Ha 3eMIIe)
O0606mieHune Mo Teme
98 | «lIpoucxoxaeHue yeIoBeKa — 1
AHTPOIIOTCHE3»
0060061IeHre 1Mo TeMe « DKOJIOTHUS
99 | —Hayka 0 B3aMMOOTHOIIIEHUSIX 1
OpPraHUu3MOB)
10 | OOGoOmieHHe IO TeME )
0 «Opranm3mel 1 cpenia OOUTaHUSD»
00600611IeH e 10 TeMe « DKOJIOTHUS
10 BUJIOB U HOIYJISILIUID )
1 0O6006menue o Teme «buochepa
— ryi00abHasE IKOCUCTEMAY
10 | HTorosasd KOHTpOJIbHas |
2 paboTa

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102

7.5







INPOBEPAEMBIE HA EI'D 110 BUOJIOT' TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS1 OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI CPEJTHET'O OBILIIET'O

OBPA30BAHUA

Kon
nposepsie
MOTr0
TpeboBaH
ust

IIpoBepsiemble TpeOOBaHKS K MPEAMETHBIM Pe3y/ibTATaM OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 0opazoBaHus

ChopMupoBaHHOCTh 3HAHWI O MECTE M POJIM OMOJIOTMU B CUCTEME €CTECTBCHHBIX HAYK, B
(hopMHUPOBaHUK COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B TO3HAHUH 32KOHOB
MPUPOABl M PEIICHHUH JKHU3HCHHO BaXKHBIX COLMAIBLHO-3TUYECCKUX, DKOHOMHYCCKHX,
JKOJIOTMYECKUX MPOOJIEM YEeIOBEYECTBA, a TAKXKE B PEIICHUU BOMPOCOB PAI[MOHAIBHOTO
MPHUPOAOTIOIB30BaHHSI, B POPMUPOBAHUHN [ICHHOCTHOTO OTHOIICHUS K MPHUPOJIE, OOIIECTRY,
YEJIOBEKY; O BKJIAQJEC POCCHHMCKMX M 3apyOC)KHBIX YYEHBIX — OHOJIOTOB B Pa3BHTHE
OHOJIOTHH

Bragenne cuctemoii 3HaHMI 00 OCHOBHBIX METOAAX HAYYHOTO TIO3HAHUS, UCTIONH3yEMbIX B
OMOJIOTMUECKUX MCCIICIOBAHUAX JKMBBIX OOBEKTOB M SKOCHCTEM (OIMCaHHE, W3MEPEHHE,
MIpOBeJIeHe HAOIIOICHNH); CIIOcCO0aMU BBISBIICHUS U OIIEHKU aHTPOTIOT€HHBIX H3MEHEHUH
B IIPUPOJIE.

YMeHHe BBIABUIATh THUIOTE3bl, MOPOBEPSATH HUX 3KCHEPUMEHTAIBHBIMU CPEICTBAMU,
(hopMynupyst 1edh HCCIENOBaHUS, aHAIM3WPOBATH MONyYEHHBIE Pe3yJbTaThl U JIeNaTh
BBIBO/IBI.

BrlisiBlIeHHE 3aBHCHMOCTH MEXy UCCIEAYEMBIMUA BEINYNHAMHU, OOBSICHEHHE TTOYISHHBIX
pe3ysIbTaToB U (JOPMYJIMPOBAHUE BHIBOJIOB C UCIIOJH30BAHUEM HAYYHBIX MOHATHH, TCOPHIA
1 3aKOHOB




YMeHne  BIaAeTh ~ CHCTEMOH  OWONOTMYECKHMX  3HAHWM, KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOIME OMOJIOTMYECKUE TEPMHUHBI M TIOHSTHA (KU3Hb, KJIETKA, TKaHb, OPraH,
OpraHu3M, BHJ, TOMYJISAIMSA, SKOCHCTeMa, OWOICHO3, Ouocdepa; MeTadoi3M, TOMEOCTas3,
KJIETOYHBI MMMYHHUTET, OMOCHHTE3 OeiKa, OHWOTONMMEpHI, AWCKPETHOCTh, CAMOPETYJISIIHSL,
CaMOBOCIIPOM3BE/ICHNE, HACIEACTBEHHOCTh, W3MEHUMBOCTb, 3HEPro3aBUCHMOCTb, POCT U
pa3BUTHC);

omoyorndueckue Teopuu: kietouHas teopws T. IllBamma, M. Illneiinena, P. Bupxona;
KJIOHAJIbHO-CeNIEKTUBHOTO uMMyHuTeta II. Opnux, W.M. MeunukoBa, XpoMocoMHas
Teopusi HacienctBeHHocTd T. Moprana, 3akoH 3apoasimieBoro cxoncrtsa K. Bapa,
sBoyoniMoHHas Teopus Y. JlapBuHa, CHHTETHYecKas TEOpHUs DSBOJIOLHUH, TEOpHUs
anTporniorene3a Y. Jlapeuna; Teopus Ouorconeno3a B.H. Cykau€ra; yuenue H.U.
BaBunoBa o meHTpax MHOTooOpasusi U HNPOUCXOXKICHUS KyJIbTYPHBIX PACTCHHH, yUeHHE
A.H. CeBepuoBa 0 myTsX M HampaBieHUAX 3Boironuu, yuenue B.W. Bepnanckoro — o
ounocdepe);

3aKOHBI (eIMHOO0Opa3us IOTOMKOB II€PBOrO IIOKOJIEHHUS, pAaCUICIJICHUs] IPU3HAKOB,
HE3aBHCHMOTr0 HaclieZoBaHUs Mpu3HakoB I'. MeHnzaens; CLEIUIEHHOro Haclel0BaHUsI
MPU3HAKOB M HapyUIeHUs cuemuieHus reHoB 1. MopraHa; rOMOJIOTHYECKUX PSAIOB B
HacnencTBeHHOW n3meHunBoctd H.M. BaBuiioBa; renerudeckoro pasHosecus Jx. Xapau
u B. BaiinOepra; 3apoapimesoro cxoactsa K. bapa; ouorenernueckuit 3akoH . 'exkens,
®. Mromtepa);

MIPUHIHUIIEL (YUCTOTHI TaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (Munumyma lO. JIuOuxa, 3KOIOTHYECKOM NUpaMHIBl YHCeN, OMOMacchl U
JHEPTHUH);

rurote3bl (koauepBatHoil A.M. Onapuna, nepsuuHoro Oynbona [Ix. Xonaeitna, Mukpocdep
C. ®okca, pudozuma T. Yek)

YMeHue pemiath MOUCKOBbIE OMOIIOTHYECKHE 33]]a4d; BBISBIISATh IPUIHHHO-CIIEICTBEHHBIC
CBSI3M MEXIy HCCICAYEMbIMA OHOJIOTHYECKUMH OOBEKTaMH, IMPOIECCAMH U SIBJICHUSIMU;
JIeTIaTh BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHUH TIOJTyYEHHBIX PE3yJIbTaTOB;

COCTaBJIATh TE€HOTHITMUECKHE CXEMbl CKPELIMBAaHMUSA JUI1 Pa3HbIX THIIOB HAC/IEIOBaHUS
[IPU3HAKOB Y OPraHU3MOB, COCTABIIATH CXEMbI IIEPEHOCA BEIECTB U DHEPIMU B 3KOCHCTEMax
(LIeTT! MUTaHWYs, ITUIIEBbIC CETH)




YMeHHe YCTaHaBJIMBATh B3aMMOCBS3M MEXAY CTPOCHHEM M (DYHKIUSIMU: OPTraHOUOB,
KJIIETOK Pa3HBIX TKaHeW, opraHaMl M CHUCTeMaMH OpPTaHOB Yy PACTeHWH, >XKHUBOTHBIX U
YeJIOBEKa; MEXJIy dTanaMu oOMEHa BEIIECTB; dTalaMH KJICTOYHOTO IMKJIA U JKU3HEHHBIX
[UKIIOB OPTaHW3MOB; ATallaMd SMOPHUOHAIHHOTO PAa3BUTHS; TEHOTHIIOM U ()EHOTHIIOM,
(benoturnom u pakTopamMu Cpelbl OOMTAHUS; IPOIECCAMHU BOJIOIWY; ABIKYIIIUMH CHIIAMHU
AHTPOTIOTCHE3a; KOMIIOHCHTAMH Pa3JIMYHBIX 3KOCUCTEM W TPUCIOCOOJICHUSIMU K HUM
OpPTraHU3MOB

YMeHHe BBIACIATH CYIIeCTBEHHbIC TIPH3HAKN:

CTPOCHUA BHUPYCOB, KJICTOK IMPOKAPUOT U DYKAPUOT; OJHOKIJICTOYHBIX U MHOTOKJICTOUYHBIX
OpPTaHHW3MOB, BHUIOB, OHMOTEOIEHO30B, IKOCHCTEM M OWOC(Eephl; CTPOCHUS OPraHOB U
CHCTEM OpraHOB pAaCTEeHHH, >KMBOTHBIX, YEJOBEKAa; MPOLECCOB >KU3HEIACATCIHHOCTH,
MOpOTCKAaImMuX B OpraHu3Max paCTCHHﬁ, JKHBOTHBIX H YCJIOBCKA, 6I/IOHOFI/I‘ICCKI/IX
MpOIleccCOB: OOMEHa BemiecTB (MeTabonmu3M), WHGOPMAIMN W TIPEBPAIICHHUS SHEPTHH,
OpoXkeHHsl, aBTOTPO(HOIO M TEeTepOTPOPHOr0 THUIOB NHTaHHA, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, MeHo3a, raMeTOreHe3a, 3MOpHOreHe3a, MOCTIMOPHOHAIBHOTO
pa3BHUTHS, PA3MHOKEHHS, WHIVBHIYaJbHOTO pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUSI ~ T€HOB,  Ie€TEepo3uca;  JCWCTBHH  HWCKYCCTBEHHOIO  OTOODa,
CTa0WIN3UPYIOUIEr0,  ABWKYIIETO M pPa3pbIBAaIOIIEr0  €CTECTBEHHOrO  0TOOpa;
AJUIOIIAaTPUYCCKOIO M CUMIIATPUYCCKOIO BI/II[OO6pa3OBaHI/ISI; BJIMAHUA [ABWXYIIUX CHUIT
9BOJIIOIMH HAa TeHOPOH/I MOIMYJISIIAN; TPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpejie OOMTaHMUS,
YepeOBaHMs HAIPaBJICHUH DSBOJIOIMU;, KPYrOBOPOTAa BEIECTB M TIOTOKA JHEPTrHH B
9KOCHCTEMaX

ChopMUpPOBaHHOCTh yMEHUS BBIJICNSATh CYNICCTBEHHBIC TPU3HAKU BUPYCOB, KIETOK
MPOKApUOT M 3JYKApUOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, BHIOB,
OMOreoleHO30B U SKOCUCTEM; OCOOEHHOCTH IPOLECCOB OOMEHA BELIECTB U MPEBPALICHHS
SHEPrUM B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOAOTBOPEHHs, pa3BUTUI U  Pa3MHOXKEHUS,
WHANBUAYAIbHOTO pa3BUTHSl OpraHu3Ma (OHTOreHe3a), OOprOBI 3a CyIIECTBOBAaHHE,
€CTECTBEHHOT0 O0TOOpa, BHI000pa30BaHUs, NPUCHOCOOJEHHOCTH OPraHU3MOB K Cpene
0oOUTaHUs, BIUSHNAS KOMIIOHEHTOB SKOCHUCTEM, aHTPOIIOI'€HHBIX M3MEHEHHH B AKOCHUCTEMAX
CBOEH MECTHOCTH, KPyTrOBOPOTa BEIIECTB U MPEBPAIlleHHsI JHEPTUH B Onocdepe




YMeHHe UCnoab30BaTh COOTBETCTBYIONINE apryMEHThI, OHOJIOTHYECKYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY JUISl JTIOKA3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATUYECKUX TPYIII,
B3aMIMOCBSI3M OPraHM3MOB M CpeAbl OOWTaHUs; €IUHCTBA 4YEJIOBEUSCKUX pac;
HEOOXOAMMOCTH 3I0POBOT0 00pasa KU3HH, COXPaHESHUS pa3HOOOpasHsi BUAOB H SKOCHCTEM
KaK YCJIOBHUS COCYIIECTBOBAHUS IIPUPOJIBI U YEIIOBEUCCTBA

YMeHHe  KPUTHYECKH  OIICHWUBaTh WHQPOPMAIUIO  OWOJIOTMYECKOTO  COJEpPIKAHUS;
HWHTEPIPETUPOBATh ATHYCCKHUE aCIEKThI COBPEMEHHBIX UCCICAOBAaHUN B OHOJIOTHH,
MEIUIIMHe, OWOTEXHOJOTHH; PAacCMAaTPUBATh TIIOOATBHBIE JKOJIOTHUECKHE IPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO ITO3UITUIO




IHEPEYEHb 3JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA EI'D ITIO BUOJIOT'NN

Ko

IIpoBepsieMblii 31eMEHT CO/IEPKAHUS

buonorus kak HayKa. ’KuBble CUCTEMBI U UX HN3y4YCHHC

CoBpeMeHHasi OHMONIOTHSI — KOMIUICKCHAas Hayka. bBHonormyeckne HaykKd W HW3ydaeMble HMU
npoOsieMbl. OyHIaAMEHTANBHEIC, TPUKIIATHBIC ¥ IOMCKOBBIC HAYYHBIC UCCIICIOBAHUS B OUOJIOTHH.
3HaueHne Owonornu B (HOPMHUPOBAHWU COBPEMEHHOW €CTEeCTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cmsa3aHHbIE C OHOJOTHEH. 3HAUYCHWE OWOJIOTMH B TPAKTHUYCCKOH JCSITEILHOCTH
YeJIOBEKa: MEIUIIMHE, CEIBCKOM XO3SHUCTBE, MPOMBIIIICHHOCTH, OXPaHe MPUPOIBI

XKuBble cucteMbl Kak mpeaMeT u3ydeHuss Ouonormu. CBOHCTBa JKMBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOr0 COCTaBa, TUCKPETHOCTh U LIEJOCTHOCTD, CIOKHOCTD U YIIOPSIIOUEHHOCTh CTPYKTYPHI,
OTKPBITOCTb, CAaMOOPraHU3aIMsI, CaMOBOCIIPOU3BEACHUE, Pa3ApaXKUMOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHU3allMU >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOUHBIN, TKAHEBBIA, OPraHU3MEHHBIM,
MOMYJISIIUOHHO-BUJIOBOM, 9KOCHCTEMHBIH (OuoreoneHoTHdyeckuii), OuocdepHblit. [lpomeccsl,
MPOUCXOJSIIME B JKUBBIX cucreMax. OCHOBHBIE TpH3HAKH >KUBOTO. JKHM3HB Kak ¢opma
CYLIECTBOBAaHUS MaTePUH

Mertoapl Ouonornueckoil Hayku. HaOmionenue, W3MepeHUe, SKCIEPUMEHT, CUCTEMaTH3allus,
MeTaaHanu3. [IoHATHE 0 3aBHCHMOI M HE3aBUCUMON NepeMeHHOM. [InannpoBaHne 3KCIEpUMEHTA.
[TocranoBka u mpoBepka runote3. Hynesas runoresa. IloHsaTue BBIOOPKHM U €€ JOCTOBEPHOCTb.
Paz6poc B Ononornyeckux AaHHbIX. OLEHKA JOCTOBEPHOCTH MOIYUYEHHBIX pe3yiabTaToB. [IpuunHbl
HCKaXXEHUS pE3yJIbTATOB SKCIeprMeHTa. [IoHATHE CTaTHCTHYECKOro TecTa

KneTka xak Onojaornueckas cucremMa

KieTka — cTpyKTypHO-(YHKIIMOHAIbHAS €IUHHIIA )KUBOTO. MIcTOpHs OTKPBITHS KIeTKH. PaboThl P.
I'yka, A. JleBenryka. Kinerounas teopus (T. LIBann, M. Ulneiinen, P. Bupxos). OcHoBHBIE
IIOJIOXKEHUSI COBPEMEHHOMN KJIETOYHOM TEOPUH.

MeToabl MOJIEKYJISIPHON M KIIETOYHOM OMOJIOTMH: MHUKPOCKOMUS, XpoMmarorpadus, 3nekrpodopes,
METOJ MEYEHBIX aTOMOB, Au(depeHnanbHoe NeHTPU(YTHPOBaHKE, KYJIbTUBUPOBAHUE KIIETOK




XUMHYECKUN COCTAaB KIETKU. Makpo-, MUKpO- U YJIbTPaMHUKPOIEMEHTEL. Boma u €€ ponb kak
pacTBOpHTENS, peareHTa, yyacThe B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPEryisiiii. MuHepaabHble
BEIIIECTBA KJIETKH, NX Onojorudyeckas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Buonornueckue monumepsl. benkn. AMWHOKHUCIOTHBIA cocTaB OenkoB. CTpYKTyphl OenKOBOH
Monekynbl. IlepBuuHas cTpykTypa Oeika, NenTUAHAsS CBI3b. BTopuuHas, TpeTuUuHas,
4yeTBepTUUHAsT CTPYKTyphl. Jenatypauus. CsolictBa OenkoB. Kiaccudukanuss OenKkos.
Buonornueckue GpyHKINU OETKOB.

YrrneBonbl. MoHOcaxapuipl, AMCAXapUAbl, OJHUTOCAXapuAbl M TMonucaxapunsl. OOmui TIaH
CTpOCHUS U PUINKO-XUMHUECKHE CBOWCTBA yIIIeBOIOB. bruonornueckune GyHKIUH yTIEBOIOB.
Jlumuner. T'mapodunsHo-runpodobusie cBoiictBa. Knaccudukarus mummaos. Tpuriaumepusl,
dbochonaunuael, BOCKH, CTEepouabl. buonornyeckue GyHKIMM JunuaoB. OOIMe CBOWCTBA
OMOJIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CAMO3aMBIKaHUIO, TOTYITPOHULIAEMOCTb.
Hyxneunnoseie kucnotel. JJHK u PHK. Ctpoenue HyknenHoBbix kuciot. Hykneoruasl. [Ipunnun
kommuiemMeHtapHocT. IlpaBuno  Yapradgda. Crpykrypa JHK — gBoiiHas  compais.
Mectonaxoxnenue u ononornueckue pynknuu JJHK. Buasr PHK. @ynknnn PHK B xiertke.
Crpoenue monexynsl AT®. Makposprudeckne cBs3u B Mosekyne AT®. buonorndeckne QyHKITUN
AT®. BoccTaHoBneHHbBIE IEPEHOCUMKH, WX (pyHKIMH B KieTke. CekBenupoBanue JTHK.
CrpykrypHass Ouomnorusi: OWOXMMHUYECKHEe ¥ OWO(PU3NYECKHe WCCIEeIOBAaHUA COCTaBa |
MPOCTPAHCTBEHHOH CTPYKTYPHI OHOMOJICKYIT




Tumpl  KneTOK: 9JyKapuOTHUYecKass M mpokapuorndeckas. CTpyKTypHO-(pyHKIMOHAJIbHbIE
0o0pa3oBaHUs KICTKH.

CrtpoeHue NpoOKapHOTHYECKOH KieTku. Kietounas crenka Oaktepuii u apxeil. OcoOeHHOCTH
CTPOCHHUS TeTepOoTPOdHON U aBTOTPODHOM MPOKAPHOTHUSCKHUX KIIETOK. MeCTO 1 POJIh IPOKAPHUOT B
OuoIeHO3ax.

Crpoenne " (QYHKIMOHHPOBAHWE OYKAapHOTHUECKOW KieTku. llmasmarndeckas wmemOpaHa
(mnazmanemma). CTpykTypa Tia3MaTuvyeckoil MemOpabpl. TpaHCHOPT  BEIIECTB  uepes
IUIa3MaTHUECKYl0 MeMOpaHy: TaccUBHBIN (auddysusa, obneryéHHas auddysusi), aKTHBHBIA
(mepBUYHBIT W BTOPHYHBIA aKTUBHBEIA TpaHcropT). [lomympormnmaemocts MemOpansl. Pabota
HATPUI-KaTHEBOT0 Hacoca. JHAOIMTO3: MHHOIMTO3, GarouuTo3. Jk3o1uTo3. KinerouHas creHka.
CrpykTypa U QyHKIHA KJIETOYHOH CTEHKH PacTEHUH, TPHOOB.

Hurormazma. [lutozons. I[lurockemer. JIBwkenue 1urTomnasmbl. OpraHouabl  KICTKU.
OnnomeMOpaHHbIE OpPraHOWABI KIETKH: sHpomuazmarnueckas cetb (DIIC), ammapar [ombmxwu,
JU30COMBI, UX CTpOeHHE M (QYyHKUUH. B3auMocBA3b OAHOMEMOpAHHBIX OPraHOMAOB KJIETKU.
CrtpoeHue rpaHyispHOro perukyiayma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['maakuii (arpaHyisIpHBINA) SHAOIUIA3MATHIECKUH peTukynyM. CekperopHas (yHKIusS
anmnaparta ['onpxu. TpaHcnopT BewlecTB B KJIETKE. Bakyonu pacTUTenbHBIX KIEeTOK. KieTouHblit
cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUIBI KJIETKH: MUTOXOHIPHUH, TUNIACTHUIBI.

CTpOGHI/Ie u q)YHKIII/II/I MI/ITOXOHHpI/Iﬁ n IJIaCTHUA. HepBI/I‘IHI)Ie, BTOPHUYHLIC U CJIOXKHBIC IJIACTUABI
(hOTOCHHTE3UPYIOLINX 3YKAPHOT. XJIOPOIJIACThI, XPOMOILIACTHI, JICHKOIJIACTHI BBICIINX PACTECHHH.
HememOpannbie opranouzasl kietkn CrpoeHue W (yHKIMHM HeMeMOpaHHBIX OPTaHOHMIOB KIIETKH.
Pubocombl. MukpodunamenTsl. Mplmeunble  KieTkdn. Mukporpybouku. Knetounslid meHTp.
CrpoeHue 1 IBMKEHHE KI'YTUKOB M pecHUYeK. MUKpOTpyOOUKH 1uToIuiasmsl. LleHTprosisb.

Anpo. Obomnoyka sipa, XpOMaTHH, KapuoILIa3Ma, SIPBIIIKH, UX CTpoeHue u (QyHKIMU. SaepHblit
OenkoBbIif MaTpukce. [IpocTpaHCTBEHHOE pacIOOKEHUE XPOMOCOM B MHTEpda3HoM siipe. benku
XpOMAaTHHA — TUCTOHBI.

Knerounsle BikmtoueHuns. CpaBHHUTENIbHAas XapaKTEPHCTHKA KIETOK J3yKapuoT (pacTUTENbHOM,
XUBOTHOM, TPHOHON)




AccuMWIISIIAS M AUCCUMWIISALUSL — JBE CTOpPOHBI MeTabonmu3ma. Tumbel oOMeHa BEIIECTB:
aBTOTPO(MHEBIN M TeTepOTPOPHEIA. YUacTHe KHUCIOPOIa B OOMEHHBIX IPOIeccax. JHEPreTHIECKOE
obecrieuenue kieTku: mnpespauienne AT® B oOMeHHBIX mporeccax. DepMEeHTATHBHBINA XapakTep
peakmuii KireTodHoro metabonmsma. depMeHTHI, X CTPOSHHE, CBOMCTBA W MEXaHW3M ICHCTBU.
Kodepmentel. Otnuuus (epMEHTOB OT HEOPraHMYECKHX KaTaJln3aTOpOB. benku-akTUBaTopel M
OETKU-UHTUOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUH OT Pa3IUYHbIX (aKTOpPOB.
IlepBuuHbI cHUHTE3 opraHuyeckux BemiecTB B kierke. dortocuure3. Posb xjopomiactoB B
nponecce (ortocunresa. CBeroBas U TeMHoBas (asbl. [IpoaykTHBHOCTE oTocuHTE3a. BrumsHue
Pa3IUYHBIX (aKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HaUeHHE (DOTOCHUHTE3A.

XeMmocuHTe3. PazHOOOpasme OpraHM3MOB-XEMOCHHTETUKOB: HUTPUDUIUPYIONHE OaKTepHH,
Kenez00aKTepun, CepoOaKTEepHUH, BOAOPOIHbIE OakTepur. 3HAaUeHUE XEMOCHHTE3a.

AHa’poOHbIe oOpraHu3Mbl. Bumer Opoxenws. I[IpogykTel Opok€HHS W WX HCIIOJIB30BaHUE
YEJIOBEKOM. AHa3pOOHBIE MHKPOOPraHU3Mbl KaK OOBEKTHI OHMOTEXHOJOTMH M BO30YIUTEIU
Oone3Hen.

AdpoOHBIE OpPraHWU3MEI. JTaIlbl 3HEepreTudeckoro oomena. IloaroroButensHbiid dTam. ['mukomns —
0ECKHCIIOPOTHOE PACIETIICHUE TITIOKO3BI.

Buonornueckoe okucieHHe, WIM KIETOYHOE [IbIxaHue. Poilbp MHUTOXOHApPHA B mpoleccax
Ouonormueckoro okucieHus. Lukianueckue peakuuu. OxuciutenbHoe (GOcHOpUIMPOBaAHUE.
[IpeumymmecTtBa a’poOHOro MyTH oOOMEHa BEIIECTB Tepel aHa’poOHBIM. O(PPEKTHBHOCTH
9HEPreTHYECKOro 0OMeHa

Peakumu matpuuHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUYHOTO CHHTE3A.
Peanusarus HacieacTBeHHOM nH(pOpManmu. ['eHeTHUeCKHid KOJl, €ro CBoWcTBa. TpaHCKpUIIMS —
MatpuuHblii cuHTe3 PHK. [IpHHIMIIBI TpaHCKpUNIIMK: KOMIUIEMEHTAPHOCTh, aHTUIAPAIIIEIBHOCTD,
aCMMMETPUYHOCTh. TpaHcianusa u e€ sTtanmbl. Yyactue TpancrmopTHeix PHK B GmocuHTe3e Oenka.
VYcnosus 6nocuntesa 6enka. Koguposanue amunoxuciot. Pons pubocom B bnocunTese Oenka.
Opranuzanys reHoMa y HpOKapHoT M 3YKApHOT. Perynsius akTUBHOCTH I'€HOB Y IPOKapHOT.
l'unoreza omepona (d. XKako6, XK. Mano). Perynsmms 0OMEHHBIX NPOIIECCOB B KIIETKE.
KneTtounslit romeocras.

Bupycsl — HekileTouHbIe (GOpMBI KU3HU B OOIUraTHBIE Mapa3uThl. CTPOSHHUE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBHUPYCOB, 0aKTepHO(aros.

Bupychebie 3a0oneBanusi uyenoBeka, XMBOTHBIX, pactenuid. CIIM, COVID-19, counanpHble H
MEIUIIMHCKIE TPOOJIEMBI




Knerounslii 1uki, ero mepuoasl u peryisius. Matepdasza n muto3. OCoOOSHHOCTH TPOIECCOB,
nporekaromux B wmHTEepdaze. IloaroroBka KIeTKHM K  AeleHHI0. [IpecmHTETHYeCKMit
(MOCTMUTOTHYCCKUI), CHHTETUYSCKUNA W TOCTCHHTETHUYSCKUH (TIPEMUTOTHYCCKHIA) TIEPHOIBI
nHTEp( a3k

Martpuunbiii cunte3 JJHK — perumkaums. [punuunsl peruukanuu JIHK: xoMrieMeHTapHOCT,
MOJIYKOHCEPBATUBHBIN CHHTE3, aHTUIApalIeabHOCTh. Mexanusm perukaiuu JJHK. Xpomocomsl.
Crpoenne xpomocoMm. TemoMmepsl W TeloMepasa. XpPOMOCOMHBEIN HAaOOp KISTKH — KapHOTHIL
JMIIonIHelii W TaIlUIOMIHBIA HAOOpBI XpOMOCOM. ['omonoruunble XxpomMocoMmbl. [lonoBbeie
XPOMOCOMBI.

Henenune xnetkun — MuTo3. CTaguu MHUTO3a U MPOUCXOMASAINNE B HUX IMPOLECCHL. THIBI MHUTO3a.
KapI/IOKI/IHeE] U OUTOKHUHES. buonornyeckoe 3HaueHWe MHTO3a. PGFYJ'ISI]_[I/ISI MHUTOTHUYECKOI'O ITHUKJIa
kietky. [IporpaMMupyemMast K1eToqdHast THOENb — aronTo3.

QOYyHKINOHAIBHASI TEHOMHUKA

OpranunsM Kak Onojoruyeckasi cucrema




OnHOKIIETOYHBIE, KOJOHHAIbHbIE, MHOTOKJIETOYHbIE OPTaHU3Mbl 1 MHOI'OTKaHEBbIE OPraHU3MBbI.
@DopMBl pa3MHOKEHHs OpraHu3MoB: Oecmosioe (BKJIIOYash BEreTaTMBHOE) M TIOJNOBOE. Bubl
0ecros0ro pa3MHOXKEHUS: [IOYKOBAHUE, CIOPYIIALUS, (PparMeHTalus, KIIOHHPOBaHHE.

[TonoBoe pasmHoxenue. IlonoBeie KiaeTku, uiau ramersl. Meio3. Craguu Meiosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonormdeckuii cMpici Meilio3a M TOJIOBOTO Ipoliecca.
Meii03 1 €ero MecTo B JKH3HEHHOM IIUKJIE OPTraHU3MOB.

[IpenzaponsimeBoe paszputre. ['ameTroreHe3 y >KMBOTHBIX. [lojoBeie xene3pl. OOpa3oBaHue U
pa3BUTHE TONOBBIX KJIEeTOK. CnepmatoreHe3 u ooreHe3. CTpoeHHE TOJIOBBIX KIIETOK.
OmnoaoTBOpeHNE U 3MOPUOHAIBHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WupnBupyansHoe pasBuThe oOpraHm3MoB (oHTOreHe3). Cramum 3MOpHOreHe3a >KMBOTHBIX (Ha
npumepe nsarymku). Jpobmenune. Tunsl apodnenus. OcoOEHHOCTH APOOICHUS MIICKOMHUTAIOIINX.
3apoapllieBble JIUCTKU (TacTpyJislus). 3akjaZka OpraHoB M TKAaHEW M3 3apOIBILIEBBIX JHCTKOB.
B3aumHoe BnusiHME YacTel pa3BHBAIOIIErocs 3apofblla (3MOpHOHANbHAs MHIYKLMS). 3akiagka
IUTaHa CTPOEHUS KUBOTHOTO Kak pe3yjbTaT HepapXHUECKUX B3aMMOJEHCTBUI reHoB. BimsHue Ha
SMOpUOHATIBHOE PA3BUTHE PA3TMUYHBIX (DAKTOPOB OKPYKAIOLIEH CPEIbl.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanbHbIM mepuon. [lpsmoe W HempsiMoe pa3BHTHE.
PazButne ¢ meramopdo3oMm y OECHO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. buonormueckoe
3HAUEHHE MPSIMOTO W HENpPSAMOTO pa3BUTHA, WX paclpoCTpaHeHHWe B mpupoje. Tumel pocra
KHUBOTHBIX. DaKTOpPBI PErysIMA POCTa JKUBOTHBIX M yenoBeka. CTaauy MOCTIMOPHUOHAIBHOTO
Pa3BHUTHSA Y KUBOTHBIX U 4elloBeKa. [leproisl OHTOreHe3a 4eIoBeKa.

PasmHoxeHne u pasputue pacteHuil. ['amerodut u crmopodur. Melio3 B KHU3HEHHOM ITUKIIE
pacrenuii. O6pazoBanue crop B mporecce meiioza. ['ameTorenes y pactenuii. Omio0TBOpEHHUE U
Pa3BUTHE pACTUTEIBHBIX OPraHM3MOB. J[IBOMHOE OILUTOJOTBOPEHHE Y IIBETKOBBIX pPACTEHHI.
O6paszoBaHue U pa3BUTHE CeMEHH. MeXaHN3MbI PEryJISlui OHTOTEHE3a Y PACTEHHH W KUBOTHBIX

Ucropust ctaHOBIEHMS] W Pa3BUTHUSI T€HETHKU KaK HayKu. OCHOBHBIE T€HETUYECKUE MOHATUSA U
CUMBOJIBI. [ 'OMOJIOTHYHBIE XPOMOCOMBI, QJUICAbHBIC TEHBI, aJIbTEPHATUBHBIC TPU3HAKH,
JIOMUHAHTHBIH M PENECCUBHBIA MPU3HAK, TOMO3HWIOTA, TE€TEPO3UT0TA, YWCTAas JHHHS, THOPUIbI,
reHotun, ¢eHotun. OCHOBHBIE METOIbl TEHETHKU: THOPHUIOIOTHYECKHUHA, LHUTOJIOTUICCKHA,
MOJIEKYJISIPHO-T€HE TUIECKHH




Monorubpugnoe ckpemuBanue. [lepBblii 3akoH MeHnens — 3aKOH €JUHOO0Opasusi THOPHIOB
nepsoro nokoJjieHus. [IpaBuio pomuHupoBaHud. Bropoil 3akoH MeHenss — 3aK0H paclerIeHUs
npu3HakoB. L{uTonornueckue 0CHOBBI MOHOTHOPUAHOTO CKpelIMBaHus. [ MOTe3a YHUCTOTHI TaMeT.
AHnanusupytomiee ckpemuBaHue. IIpomexxyTouHBIi XapakTep HacienoBaHus. PaciierieHue
[IPU3HAKOB MPU HEMOJHOM JTOMUHHUPOBAHUHU.

Hurnbpugnoe ckpemmBanue. TpeTuil 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO HACIeJOBaHUS
npu3HaKoB. L{uTonorndeckre 0CHOBBI AUTHOPHUIHOTO CKPEITBAHMSL.

CuennieHHOe HaclefoBanue npu3HakoB. Paboter T. Moprana. CuemnyieHHOe HaclieIoBaHHE TEHOB,
HapyllICHUE CLEIUICHUS MEXly FT€HaMUA. XPOMOCOMHAs TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXaHU3M OINpPEACICHUS TOoJa. AyTOCOMBI M  IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII U TreTeporaMmMeTHbli IoJI. I'eHeTnuyeckas CTPYyKTypa IIOJIOBBIX
xpoMocoM. HacnenoBanue Npu3HaKoB, CHEIUIEHHBIX C MOJIOM.

I'enotun kak wnenoctHas cucrteMa. IlieloTponuss — MHOMXECTBEHHOE JEHCTBHE TEHAa.
MHOKECTBEHHBIM ~ ajienu3M. B3auMojaeicTBHe HeauIeNbHBIX TeHOB. KoMIieMeHTapHOCTb.
Onucras. [lonumepus

BzaumogeiictBie reHotuna u cpensl npu (GOpMUpoBaHUH (eHoTHIa. M3MEHYMBOCTH MPHU3HAKOB.
KauyectBeHHbIE M KOMMYECTBEHHBIC TNPU3HAKU. BHObl W3MEHUYMBOCTH: HEHACIENCTBEHHAs U
HaCJIeICTBCHHAS.

MoudukanmoHHass W3MEHYMBOCTh. Ponb  cpemsl B (DOPMHUPOBAaHWUM — MOTU(PHUKAIIMOHHON
m3MeHdnBocTH. Hopma peakmmu mnpusHaka. BapuammoHHBIH psin W BapuanmonHas kpusas (B.
Horanncen). CpoiicTBa MOAMMUKAIIMOHHON W3MEHIMBOCTH.

I'enornnmaeckas n3MeHIMBOCTh. CBOMCTBA T€HOTHIIMYECKOM M3MEHUYMBOCTH. BHIIBI T€HOTUITMYECKOH
M3MEHYHNBOCTH: KOMOMHATHBHAS, MyTaITHOHHASL.

KomOunaTiBHasT W3MEHYMBOCTH. Meii03 UM TONOBOM MpOIECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTH. PONIh KOMOMHATHBHON W3MEHYMBOCTH B CO3/IaHMM T€HETUYECKOrO Pa3HOOOpasusi B
npeenax oJHOro BUa.

MyTaiioHHass U3MEHUYMBOCTh. BHIbl MyTaluii: TeHHbIE, XpPOMOCOMHbIE, TeHOMHbIE. CIIOHTaHHbIE U
WHIYIIMPOBAaHHBIE MyTaIlH. SIIepHbIe W MUTOIUIa3MaTHIeCKie MyTanuu. COMaTHYECKUE M TTOJIOBBIE
MyTauuy. llpudnMHBl BO3HMKHOBEHHMA MyTalMid. MyTareHol M HMX BIMSHHE HAa OpPTaHU3MBL
3aKOHOMEPHOCTH MYTALMOHHOTO TMpolecca. 3aKOH TOMOJIOTHUYECKMX PSAJIOB B HACJIEACTBEHHOMU
n3menunBocty (H.W. BasuiioB). BHesnepHas n3aMeHYHBOCTh U HACIIEZCTBEHHOCTD




Kapuotun uenoBeka. MexayHapojHas mporpamMma HCCICAOBAHHS T€HOMa ueaoBeKa. MeTomabl
VW3Y4YeHHS TEeHETHKH  4YeJNOBeKa: TeHeaJlOTHYeCKUd, OIM3HENOBBIH, IUTOTCHETUIECKHIA,
MOMYJIAIIUOHHO-CTATUCTUYECKUN, MOJCKYyJIsIpHO-TeHeTudecKuil. COBpEMEHHOE OIpeesieHue
TCHOTHITA: TIOJTHOTEHOMHOE CEKBEHHPOBAaHHE, TEHOTHUIIMPOBAHUE, B TOM YHcIe ¢ momoinsio T11P-
aHanm3a. HacnencTBeHHble 3a0oeBaHus YeloBeKa. [ €HHbIE M XpPOMOCOMHBIC OOJIE3HU YEIIOBEKa.
bonesnn ¢ HacienCTBEHHOM MPEApacHONOKEHHOCTRIO. 3HAYCHHE MEAMIIMHCKON TEHETHKH B
TIPEIOTBPAIICHUN U JICYCHUH TeHETHUSCKUX 3a00IeBaHni denoBeka. CTBOJIOBBIC KICTKH

JomecTukaims U ceneKUuus. 3apoKIeHUE CeleKUuu U aomectukauuu. Yuenue H.M. Basunoa o
LEHTpaxX NPOUCXOKACHHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHWi. Poilb ceneknuu B CO3MaHUH
COpPTOB PacTeHHUU M MOpoJI >KUBOTHbIX. COpT, MOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKHUX PSIOB B
HacnencTBeHHoH m3MeHunBocTH H.M. BaBnioBa, ero 3HaueHne Is CEIEKIIMOHHON padOTHI.

MeTo/bl CeNeKIMOHHON paboThl. MCKyCCTBEHHBIN 0TOOP: MAacCOBBIM M WHAMBH/YaJIbHBIA. DTaIbl
KOMOMHAIIMOHHOH celeKiuy. VcnpiTanue mpon3BOgUTeNei Mo moToMcTBy. OTOOp M0 T€HOTHUITY C
MTOMOIIIBIO OIICHKU (PeHOTHUIIA IOTOMCTBA M 0TOOP TI0 TEHOTHITY ¢ IOMOIIbi0 ananu3a JJHK.
HcKkycCTBeHHBIN MyTareHe3 Kak METOJ CEJICKIMOHHOW paOoThl. PaguanMoHHBIN U XMMHYSCKUN
MyTareHe3 Kak UCTOYHHK MYyTallui y KyJIbTYPHBIX POpM opraHn3MoB. Vcronb30BaHHe T€HOMHOTO
peaakTupoBaHua U MeToA0B pekomMOuHaHTHBIX JIHK ams momydenus ucxomHoro marepuana Aiis
CEJICKLUU.

[Nomyuenue nonuruionioB. BHyTpHBHIOBas THOpHIM3alys. BIM3KOPOICTBEHHOE CKPEIIMBAHUE, WU
WHOpUAMHT. HepojcTBeHHOE CKpelMBaHWe, WIM ayTOpWAWHT. leTepo3uc W €ro TMPUYUHBL
UcrionbzoBanne rerepozuca B ceneknmu. Otnan€éHHas ruOpuamzamms. [Ipeomonenwe Oecrumomms
MEXBHUJIOBBIX THOPUIIOB. JIOCTIKEHUSI CENEKIMU PACTEHHUH 1 )KUBOTHBIX

OOBeKThl, HCIONB3yeMble B  OHOTEXHOJOTWH, — KIETOYHBIE W TKAHEBbIE KYJIBTYpHI,
MHUKPOOPIaHU3MBI, X XapaKTepucTuka. TpaauiiioHHasi OMOTEXHOJIOTHS: XJieOOoleueH e, OTyYeHHe
KHCIIOMOJIOYHBIX ~ TIPOJYKTOB,  BUHOzenue.  MukpoOuonornueckuii  cuHTe3.  OOBEKTHI
MHUKpPOOHOJIOTHYECKUX — TexHonorui. IlpomsBoncTBo Oenka, aMHHOKHCIOT W BHUTAMHHOB.
HckyccTBEHHOE OIIOIOTBOPEHHE. PEKOHCTPYKIMS SIHUEKIETOK U KIIOHUPOBAHKE KUBOTHBIX. MeToJt
TPaHCIUIAHTALIUY SIIEP KIIETOK.

XpoMocoMHass W TeHHasd HWHXKeHepus. VCcKycCcTBEHHBIH CHHTE3 T€Ha U KOHCTPYHpPOBAaHHE
pexombunanTHeIX JIHK. JlocTmKeHHS M TMEpCIEeKTHBBI XPOMOCOMHOW WM T€HHOM WH)XEHEPHH.
MenunuHackre OMoTeXHOJIOruU. Vcnoap30BaHIE CTBOIOBBIX KIETOK

Cucrema n MHOI‘OO6paSI/IC OpraHU4YCCKOro Mmpa




Buonornueckoe pasnooOpazue opranu3moB. CoBpeMEHHas CHCTEMa OpraHW4YecKoro MHpa.
[puanHATE KIaccudukanuu opranu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI OPTaHU3MOB.

OCOOCHHOCTH CTPOSHUS M KU3HEACIATCIHLHOCTH OJHOKJICTOYHBIX OPraHM3MOB. bakrtepuu, apxew,
OJTHOKJIETOYHBIE TPHUOBI, OIHOKJIETOYHBIE BOJOPOCIH, JpyTrHe TNPOTHCTH. KoimoHnaipHBIE
OpraHu3Mbl. [[BMKCHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOMHOE, JKTYTUKOBOE, PECHUYHOE.
3ammTa y OJHOKIETOYHBIX OPraHU3MOB. Pa3IpakuMOCTh Y OAHOKIIETOUHBIX OPraHU3MOB. TaKCHUCHI

MHorokineTouHble pacTeHus. B3auMOCBs3b yacTeii MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl
U CHUCTEMBl OpPraHOB MHOTOKJIETOYHOrO opraHusma. OpraHum3M Kak eauHoe Imenoe. TkaHu
pacteHuii. TuUNBl pacTUTETBHBIX TKaHEH: oOpa3oBarenbHasi, TOKPOBHAsS, MPOBOASIIAs, OCHOBHAS,
MexaHuueckas. OCOOeHHOCTH CTpOeHus, GYHKINN U PacIoI0KEeHUs TKaHEeH B OpraHax pacTeHUH

BereratuBHbIC U reHEpaTUBHBIE OpraHbl pacTeHUil. @YHKIUMU OPraHoB U cucTeM opranoB. Kapkac
pacTteHui. JIBUKEHUE MHOTOKJIETOYHBIX PACTEHMI: Tpomu3Mbl M HacTuu. llornomeHue BOABL,
YIJIEKHUCIIOTO Ta3a U MUHEPaIbHBIX BeUlecTB pacTeHUsMH. [[pixanue pactenuil. Juddysus rasos
yepe3 MOBEPXHOCTh KIETKU. TpaHCHIOPTHBIE CUCTEMBI pacTeHuil. Boiaenenue y pacrenuid. 3amura
y MHOTOKJeTouHbIX pacTeHuil. KyTtukyna. CpencrBa mNMacCMBHOW M XUMHUYECKOH 3alllUTHI
DduroHIUALL.

PaznpaxxuMocTs M perynauus y OpraHu3MOB. Pa3apa)kMMOCTh M peryisiiys y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BelIECTBA U MX 3HAYEHHE

MHOroKJI€eTOYHbIE )KUBOTHBIE. B3aUMOCBS3b YacTEll MHOTOKJIETOYHOIO Opranu3Ma. TKaHu, OpraHbl
U CHUCTEMBbl OPraHOB MHOTOKJIETOYHOro opranu3ma. OpraHusm Kak eauHoe unenoe. I'omeocTtas.
Tkanu XMBOTHBIX M YEJIOBEKAa. THIIBI >KMBOTHBIX TKaHEH: SIHUTENIHalbHAas, COCIUHUTEILHAS,
MbIIIeYHast, HepBHass. OCOOCHHOCTH CTPOCHUS, (PYHKIMHA U PACHOJIOKEHHUS TKaHEW B opraHax
JKUBOTHBIX M YEJIOBEKA




Opranbl U CHCTEMBl OpPraHOB >KHUBOTHBIX. DYHKIIMM OpPTraHOB M CHUCTeM opraHoB. Omopa Tena
opraam3MoB. CKeNeThl OJHOKIIETOYHBIX ¥ MHOTOKJIETOUHBIX )KHBOTHBIX. HapyKHBII U BHYTpeHHUI
ckeneT. CTpOeHUE U TUIIBI COETUHEHUS KOCTEH.

JIBrKe€HHE MHOTOKJIETOYHBIX KUBOTHBIX. [IuTaHne UBOTHBIX. [IUTaHNE TO3BOHOYHBIX )KMBOTHBIX.
Jeixanune xuBOTHBIX. KoxkHOe nbrxanue. XKabepHoe 1 IE€rovHoe JbIXaHue.

JpIxaHre MO3BOHOYHBIX )KMBOTHBIX. DBOIIOIIMOHHOE YCIOXKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX
JKUBOTHBIX. JlpIXaTenpHas cucTeMa 4eJoBeKa. MeXaHM3M BEHTWIILMM JIETKUX Yy NOTUL U
MJICKOMUTAIOMUX. TpaHCIOPT BEMIECTB y OpPraHU3MOB. TpaHCHOPT BEIIECTB Y >KUBOTHBIX.
KpoBeHnocnast cuctema u e€ opranel. KpoBeHOCHasi cucTeMa MO3BOHOYHBIX >KMBOTHBIX. Kpyru
KpOBOOOpaIeH!sI. DBOMIONUOHHBIE YCIOKHEHHSI CTPOSHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOYHBIX
KHNBOTHBIX. BBIILGJ'IGHI/IG Y OpraHu3mMoOB. BI)IIICIICHI/IC Y XKUBOTHBIX. COKpaTI/ITCHLHBIC BaKyOJIH.
Opranbl BbiaeneHus. CBsi3p MOJOCTH Telda C KPOBEHOCHOHM M BBIACIUTEIBHONW CHUCTEMaMHU.
BI)IILGHCHI/IG Y NO3BOHOYHBIX XKMBOTHBIX. 3aHII/ITa Y MHOT'OKJICTOYHBIX KMBOTHBIX. HOKpOBI)I Hn uXx
MIPOU3BOIHBIC.

PazgpaxuMocTs U perymsiius y OpraHu3sMoB. Pa3gpa’kMMOCTh Yy OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. PaznpaxuMocTb U peryJisiiiusl y MHOTOKIIETOYHBIX pacTeHHil. POocTOBbIE BeniecTBa U UX
3HAYCHUE.

HepBHas cuctema u pedpiekTopHas peryisiius y MHOTOKJIETOYHBIX )KMBOTHBIX. HepBHas cuctema u
e€ oTIeNpl. DBOIIOIMOHHOE YCIIOKHEHUE CTPOCHIHSI HEPBHOM CHUCTEMBI Y )KUBOTHBIX.

Pa3paboTka anroputMoB u mporpaMm Uit 3PPEeKTUBHON (DYHKIIMOHATHHOW aHHOTAIIMH T€HOMOB,
TPaHCKPHUIITOMOB, IPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, PACTCHHUH, )KUBOTHBIX M Y€JIOBEKa

OpFaHI/ISM YCJIOBCKA U €ro 310POBbEC

OpraHbl ¥ CHCTEMBl OpPraHoB uenoBeka. OTAenbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KHUBOTHBIX.
Pednekc u peduexropnas ayra. besycnoBnbie u ycinoBHble peduiekchl. ['yMopanbHas peryisiuus u
SHAOKpPUHHAS CHCTEMa JKMBOTHBIX M 4elloBeKa. JKene3bl SHAOKPUHHOW CHCTEMBI M MX TOPMOHBI
HeiicTBre ropMOHOB. B3anMocBs3b HEPBHOM M 3HAOKPUHHOH cucTeM. [ unoranamo-runodusapHas
cuctema. Peduiekc u pediiekropHas nayra. besycioBHbie U ycioBHbIE pedIeKCh

3ammra opranuzMa oT Oone3Heil. MiMMmyHHast cucrema uenoBeka. KIIETOUHBIM M T'yMOpanbHBIN
UMMYHHUTET. BpoxIEHHBIN, TPUOOPETEHHBIN crielin@UIecKnii UMMYHUTET. Teopus KIIOHAJIbHO-
cenexktuBHoro ummynurera (I1.0pmamx, ®.M.Bepuer, C.Tonerasa). BocmanurensHble OTBETHI
Oprau3MoB. Poiib BpOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHHA

KpoBenocnass cuctema u e€ opranel. Cepjue, KpPOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpoBooOpaineHus. Pabora cepania u e€ perysus




I[BIX&HI/IC YCJIOBCKA. I[I/I(i)q)y?;l/lﬂ ra3oB 4Y€pe3 MOBCPXHOCTL KIICTKH. I[I:IX&TGJ'ILH&H cucTrema
YCJIOBCKA. I[BIX&TCHI)HEIH ITOBEPXHOCTh. PCFYJ'IHHI/IH JbIXaHH. I[BIXaTeJ'ILHLIC 00BEMBI

HI/IHICBapI/ITCJ'ILHaﬂ CUCTEMa 4YCJIOBCKA. OT,Z[CJ'H:I IMUIOEBAPUTEIIBHOI'O TpaKTa. HI/IHIeBapI/ITeJ'ILHLIC
KCIIC3BbI. BHYTpI/IHOHOCTHOC 1 BHYTPUKIICTOYHOC IMUIIIECBAPCHUC

IokpoBbl u ux npomsBoanbie. Opranbl BeiAencHus. [louku. CtpoeHre W (QyHKIIMOHHPOBAHHE
He(poHa. DunbTparus, cekperus M O0paTHOE BCAChIBAHWE KaK MEXaHU3MbI PabOTHl OpPraHOB
BeienieHns. OOpazoBaHNe MO y YellOBEKa

I[BI/I)KCHI/IC YCJIOBCKA. MBIINICYHAsA CUCTCMA. CKeJIeTHBIC MBIIINBI U UX pa60Ta. CTpOCHI/IC N TUIIBI
COEIMHEHHS KOCTEN

Teopus sBomtouuu. Pa3BuTue xu3HU Ha 3emiie

OpomounoHHas Teopust Y. Jlapeuna. IlpeanochbulkM BO3HUKHOBEHMS AapBHHHU3MA. JKU3Hb U
Hay4Has nearenpHocTs Y. [lapBuHa.

JBwxyuie cwibl 3Bomonuy BunoB mo Y. JlapBuHY (BBICOKAsh WHTEHCHBHOCTH Pa3MHOMKEHHS
OpPTraHU3MOB, HAcJEICTBEHHass M3MEHYMBOCTh, OOppOa 3a CyIIECTBOBAHME, ECTECTBCHHBIH U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTnyeckoii Teopun sBomounu (CTD). HeiditpanabHas Teopus 3BOJIOLHH.
CoBpeMeHHasi 3BONIONMOHHAS OWONOTHA. 3HAYEHUE JBOJIIOIMOHHONH TEOpUH B (HOPMHPOBAHUH
€CTECTBEHHO-HAyUYHOW KapTHHBI MHUpa




Iomynsanus kak »ineMeHTapHass enuHMua HBomound. CoOBpeMEHHbIE METOIbl  OLCHKU
TEHETHUYECKOT0 Pa3HO00pasus U CTPYKTYpbl Homyssiuui. M3MeHeHne reHodoHma NOMyJsIIMN Kak
AJIIEMEHTAPHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH TeHeTHueckoro pasHoBecus J[Ix. Xapau, B.
Baitnbepra.

OneMeHTapHbIe (HAKTOPHI (IBMKYIIME CHITBI) SBOTIOLMHA. MyTaunoHHbIH npouecc. KomOnHaTHBHAS
n3MeHuuBOCTh. Jlpeiid TeHoB — ciydwailiHble HEHampaBlieHHbIE H3MEHEHHUs] YacTOT ajulesieii B
momysimusax.  O¢dexkr ocHoBarenms. Murpamun. W3omsamusa momyssinmii: - reorpaduyeckast
(mpocTpaHCTBEHHAs ), OHOJIOTHUECKas (PEIpPOayKTUBHAS).

EctectBenHbIif 0TOOp — HampaBistomuii ¢dakrtop 3Bomrorun. DopMbl ecTecTBEeHHOro oTOOpa:
JBIDKYIIUHA, CTAOMIM3UPYIONINHN, pa3pbIBatoNuii (In3pynTuBHbIi). [logoBoii oT6OD.
[IpucnocoOneHHOCTh  OpPraHM3MOB  Kak  pe3yiabTaT  MHUKPOJIBONIONMH.  BO3HHKHOBEHHE
MIPUCTIOCOONIEHNH Y OpraHn3MoB. ApomMopdo3sl 1 uanoanantanun. [IpuMeps! nprucrnocodneHuit y
oprann3mMoB. OTHOCUTEIBHOCTh PUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u ctpykrypa. BunoodpasoBanue kak pe3yapTaT MUKpo3Bomonud. M3omsamus —
KIIF0UeBO akTop BHA00OpazoBaHus. IlyTn m cmocoOsl BHIOOOPa30BaHWS: aJUIONMATPUIECKOE
(reorpaduueckoe), CHMIIATPUYECKOE (IKOJIOTHMYUECKOE), «MTHOBEHHOE»  (TOJIUILIOMIU3AIINS,
rudpuau3anus). JauTenbHOCTh SBOMOMHMOHHBIX IIPOLIECCOB.

Mexanu3mbl popMUPOBaHUS OMOJIOTHYECKOTO pa3HO00pasusl.

Ponp 3BoMOLIMOHHON OHMONIOTHH B pa3paboTKe HAYUYHBIX METOAOB COXPaHEHHs OHMOpa3HOOOpa3usl.
MHUKpPO3BOJIIOLUST M KOA3BOJNIOLMS MApasuTOB M HUX XO035€B. MexaHu3Mbl (GOpPMHUPOBAHHSA
YCTOMYMBOCTH K aHTUOMOTHKAM ¥ CIIOCOOBI OOPHOBI ¢ Hel

MeToapl HM3y4YeHHMsS] MaKpOAIBOJIONWHU. [laIcOHTOIOTMYECKHE METOAbl H3YYEHHS SBOJIIOLMU.
[lepexomubie (OpMbI U HHUITOTCHETHUESCKHE PSIIbI OPTaHU3MOB.

Buoreorpadpudeckue meronsr u3ydeHUs 3Boitoiuu. CpaBHeHHE (BIopel ¥ (GayHbl MaTEPUKOB U
ocTpoBoB. buoreorpaduyeckue odsacty 3emiid. BUABI-9HASMUKH U PETUKTHI.

OMOpPHOJIOTUYECKHE UM CPAaBHUTEILHO-MOP(OJIOTHYECKUE METOABl W3YYEHHUS  HSBOJIOIHU.
l'eHeTnyeckre MeEXaHU3MBI JBOJIOIUM OHTOTEHE3a W TIOSBICHHS 3BOJIOIMOHHBIX HOBIIECTB.
['oMostornyHbpie ¥ aHAJIOIMYHbIE OpPraHbl. PyauMeHTapHbIe OpraHbl M aTaBU3MbL. MOJIEKYIISPHO-
reHeTUYeCcKre, OMOXUMUYECKHE ¥ MAaTEeMaTHYECKHe METObl U3YYCHUS 3BOIIOIHA. [ OMOIIOTHYHBIE
redbl. COBpEMEHHBIE METO/IbI IOCTPOCHHUS (DUIIOTCHETUUYECKHX JIEPEBhER.

XPpOMOCOMHBIE MyTaIlUX U SBOJIFOIHS TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBWia) H3BodonMU. HeoOpaTMMOCTh SBOMIONMU. ANanTHBHAS
panuarms. HepaBHOMEPHOCTH TEMITOB SBOJIOIMN




Hayunble rumotesbl MpoMCXOXIeHHU XU3HM Ha 3emie. AOMoreHe3 u maHcrepMmus. JloHay4HbIe
MIPEICTABICHUS O 3apOXKACHUN XU3HU (KpeamroHN3M). [ MmoTe3a MmoCTOSHHOTO caMO3apoKIeHUs
KU3HA U e€ onpoBepkeHne ombiTamMu @. Penn, JI. Cnamnmanmnanu, JI. Ilacrepa. Ilponcxoxnenune
KHU3HH U aCTPOOHOJIOTHSI.

OcHOBHBIC JTalbl HEOpraHudeckod »sBotonuu. I[lmaHerapHas (TeoIOTHUYECKAsl) HBOJIIOITHS.
Xumuueckas 3BoNOUMs. AOHOTEHHBIH CUHTE3 OPraHMYECKUX BEIIECTB U3 HeopraHudeckux. OmbIT
C. Mumnepa u I'. FOpu. O6pa3zoBanue moaumMepoB u3 MoHOMepoB. KoamepsatHas rumore3a A.M.
OmnapuHa, runore3a nepBuaHoro Oympona JIk. XonmeitHa, reHeTudeckas rumote3a . Mémrepa.
Pubo3umer (T. Yek) m rumoresa «mupa PHK» VY. T'mnbepra. dopmupomanwe memOpaH u
BO3HUKHOBEHHE ITPOTOKIECTKH.

Uctopus 3emiu u MeTos! €€ uzyyenus. Mckomnaemble opranndeckue octaTku. ['eoxpoHosorus u eé
Metonpl. OTHOCHTENBHAS U a0COMIOTHASI TEOXPOHONIOTHs. [ €0XpOHONIOrnYecKast MIKajia: 30HbI, 36,
TIEPUOTBI, STTOXH.

HavanpHeie aTansl opranndeckoit 3Bostonuu. [losBiaeHrne U SBOIOLHUSA NEPBBIX KIETOK. DBOJIOLUS
MeTtabonmm3ma. Bo3HukHOBeHHE TepBhIX dKocucTeM. COBpeMEHHbIE MHUKPOOHBIE OHWOTUIEHKHA Kak
aHaJIoT MepBbIX Ha 3emite cooOIecTB. CTpoMaToNUThL. [IpOKapHOTHI i YKapHOTEHI.
[IpoucxoxneHnre dSykapuoT (cUMOHMOTEHe3). DBONIONMOHHOE TPOUCXOXKIEHHE BHPYCOB.
[IponcxoxmeHne  MHOTOKJIETOYHBIX  OPTaHW3MOB. BO3HHKHOBEHHWE  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOLUM BBICIIMX pacTeHnd. OcHOBHblE apomopdo3bl pacTeHHi. Brpixon
pacteHnii Ha cymry. llosiBieHue CHOpOBBIX pacTeHHH M 3aBoeBaHME HWMH cylid. CeMeHHbIE
pacteHus. [IporcxoxkaeHrne IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Talbl 3BONIOUUHU >KUBOTHOrO Mupa. OCcHOBHbIE apoMOp(O3bl KUBOTHBIX. BeHpackas
¢dayna. KemOpuiickuii B3pbIB — TMOSBJICHHE COBPEMEHHBIX THUMOB. [lepBble XOpAOBBIE KUBOTHEIE.
Kuzep B Bome. DOBOMIOIMS TO3BOHOUYHBIX. [lpomcxoxnenne ampuOWii W PENTHIHMA.
[Iponcxoxnenne miexkonuraommx U nOTul. llpuHnmn kmoueBoro apomopdosa. OcBoeHue
0€eCr03BOHOYHBIMH U I03BOHOYHBIMH KHBOTHBIMH CYIIIH.

PasBurne xu3HM Ha 3emie MO dpaM M NEPHOAAM: apXxei, MpOTepo30H, Maneo3oil, Me3030M,
KaliHOo30#. OOIIas XapakTepuCTHKa KJIMMaTa U TeoJIOTHIecKuX TpoiieccoB. [losiBneHne u paciper
XapakTepHBIX OPraHU3MOB. YTIIe00pa3oBaHME: €ro YCIOBHS W BIMSHHE Ha Ta30BBIH COCTaB
aTMocgepsl.

MaccoBble BBIMUPaHHSA — 3KOJIOTHYECKHE KPU3UCHI Mponuioro. [IpuauHbl U CIEACTBHUSI MacCOBBIX
BbIMUpaHuil. COBpEMEHHBIN KOIOTHYECKUN KPU3UC, €r0 0COOEHHOCTH




Paznensr m 3agaum anTpomosorud. Metonpl aHTponosiorud. CTaHOBIIEHHE NPEACTaBICHUHA O
MIPOUCXOXKIEHUH yenoBeka. CoBpeMeHHbIE Hay4YHbIE TEOPUH.

CxozmcTBO uenoBeka C KUBOTHBIMU. CucTeMaTHyecKoe IOJ0KeHHe uenoBeka. CBUAETENbCTBA
CXOJCTBA 4YEJNOBEKA C JKUBOTHBIMHU: CPaBHHUTEJIBHO-MOP(OIOTHYIECKUE, 3MOPHOIOTHYECcKue,
¢u3noaoro-OMoXuMUIecKue, moBeneHueckre. OTINYMS YeTI0BeKa OT KUBOTHBIX. [IpsmoxoxneHue
U KOMIUIEKC CBSI3aHHBIX C HMM IIPU3HAaKOB. Pa3BUTHE T'OJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOU
CUCTEMBI.

HBwkymme cuinel (QakTopbl) aHTpONOreHe3a: OHoJorHuuecKkue, coruanbHble. COOTHOIIEHUE
OHMOJIOTHYECKUX U COIUANBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIC CTaIUU AHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTHME Wpenku mronei. UemoBek
YMETbIiA, IEpBbIC U3rOTOBICHUS OpYIUl Tpyna. UenoBeK NpsMOXOASIIUNA U TEPBbIN BBIXO JIOIEH
3a npeaensl Appukn. YenoBek reiienboeprckuii — oOIImid MpeoK HeaHIePTAIbCKOTO YSJIOBeKa U
YeJnoBeKa pa3yMHOro. YenoBek HEeaHIAEPTAJIbCKUM Kak BUJ JIOAEH XOJOMHOro KiuMmara. UenoBek
pa3syMHBI COBPEMEHHOI'O THUIA, JEHUCOBCKUH YEJIOBEK, OCBOEGHME KOHTHHEHTOB 3a IpeleslaMH
Adpukn.

OBONIONMSI  COBPEMEHHOTO 4YelloBeKa. ECTeCTBEHHBI OTOOp B IMOMYJSAIUAX YelOBEKa.
MyTalMOHHBIH Tporiecc W noJauMophu3M. [lomynsuoHHbIE BOJNHBI, Apel( TeHOB, MUTpalUs H
«a(hdeKT OCHOBATENS» B MOMYJISAIHIX COBPEMEHHOTO YeI0BEKa.

UYenoseueckue packl. Ilonstue o pace. bonbime pacel: eBporieonanas (eBpasuiickas), aBcTpajo-
HerpoujHas (dKBaTopuajbHas), MOHIroJioWJHas (a3MaTcKo-aMepuKaHCKasi). Bpems u myTtu
paccerneHusl denoBeKka IO IulaHeTe. EMUMHCTBO uenoBedeckux pac. HayuHas HeCcOCTOSTENBHOCTD
pacu3ma. IIpucrnoco0iIeHHOCTh YeloBeKa K pa3HbIM YCIOBHSM OKpYXKarollel cpeabl. BnusHue
reorpaduyeckoii cpepl U Apeiida reHoB Ha MOP(HOJIOTHIO U PU3HOJIOTHIO YeIOBEKa

DKOCHUCTEMBI ¥ TIPUCYIIINE UM 3aKOHOMEPHOCTH

Paznenst u 3amaun sxonorun. CBSA3b SKOJIOTHH C IPYTUMH HAyKaMH.

Metoasr oskonoruu. lloneBsie HaOMIOAEHWSA. OKCIEPUMEHTHI B JKOJIOTHU: TPHUPOIHBIE U
naboparopHeie. MoJenupoBaHue B 3KOJIOTUH. MOHHUTOPUHI OKPY)KAIOLIEW Cpelbl: JIOKaTbHBIH,
PETHOHANIBHBINA U TI00aTbHBINA




Okonoruueckue (HakTopsl M 3aKOHOMEpHOCTH WX aAehcTBua. Kiaccudukamus SKOIOTHUECKUX
(hakTOpoB: abMOTHYECKHE, OMOTHYECKHE, aHTpoImoreHHble. OOmHe 3aKOHOMEPHOCTH JIEHCTBUS
skonornyeckux QaxtopoB. [Ipasmmo munmmyma (K. mpenrens, 0. JIubux). TomepaHTHOCTS.
OBpHOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abunorndeckne ¢axtopel. CBeT Kak 3Koimormdeckuid Qaxrtop. JleldcTBue pa3HBIX yYacTKOB
COJJHEYHOTO CIIEKTpa Ha OPraHWU3MBbL. OKOJOTHMYECKHE TPYIIbl PACTCHUH M KUBOTHBIX IO
OTHOIIIEHUIO K cBeTy. CUTHaNBbHAS poJb cBeTa. DoToneproansm.

Temneparypa kak okojorumdeckuid ¢akrtop. [eiictBme TemmepaTypsl Ha  OpraHU3MBL
[NolikunoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIC M CTEHOTEPMHBIC OPTaHU3MBEI.
Brnaxxnocts Kak skomormueckuii ¢aktop. llpucmocobnenns pacTeHW K TOAIEPKAHUIO BOTHOTO
Oanmanca. Kiaccudukanuss pacTeHuil 1O OTHOIICHUIO K Bojae. [IpucmocoOyieHHs >KUBOTHBIX K
W3MECHEHHIO BOJHOTO PEKUMA.

Cpenpl OOWTaHHWS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3yIHAs, TIOYBEHHAs, TIyOWHHAs
MOJNOYBEHHA, BHYTpUOpraHu3MeHHas. DOU3INKO-XUMHUUYECKHE OCOOCHHOCTH Cpell OOMTaHUs
opraam3MoB. [IprcrocodneHnst opraHM3MOB K KU3HHU B Pa3HBIX Cpeax.

Buonornueckue putmbl. BHemHue u BHyTpeHHHE pHUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBIL.
[Iprcnoco6neHHOCTh OPTaHM3MOB K CE30HHBIM U3MEHECHUSIM YCIIOBHIA JKU3HU.

’Kuznennsie ¢opmbl opranuzMoB. [lorstue o xxu3HeHHOH opme. JKu3HeHHBIE (HOPMBI pacTeHUi:
JIepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpPaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIC
(OpMBI >KHBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI, adpOoOHOHTBI. OCOOEHHOCTH CTpOeHHs U o0pasa
KU3HU.

Buotnueckue dakTopbl. Buapl OHOTHYECKMX B3aMMOACHCTBUN: KOHKYPEHIUS, XUIIHHYECTBO,
cumbuo3 u ero ¢opmsl. [lapazuTusm, koomeparysi, MyTyallu3M, KOMMEHCATH3M (KBapTHPAHTCTBO,
HaxJieOHnuecTBO). Herpoduueckue B3aumoneincTBus (Tonuueckue, dopudeckue, hadpuyeckue).
3HaueHne OMOTHUYECKHUX B3aWMOJEHCTBUI I CYIIECTBOBAHHS OPTraHW3MOB B Cpele OOMTaHWS.
[TpuHIATT KOHKYPEHTHOTO UCKITFOUEHUS




OKOJOTHYECKUE XAPaKTEPUCTUKU TOMysnuu. [lomynsius kak Ouojioruyeckas cuctema. Poib
HEOJTHOPOJHOCTUA  Cpeabl, (U3MYECKUX OapbepoB W OCOOCHHOCTEW OHONOTMH BHJIIOB B
(hopMHpPOBaHWHU TPOCTPAHCTBEHHON CTPYKTYPHI MOMyJsiuii. OCHOBHBIE MOKa3aTeNd MOMYJISIHH:
YUCJIEHHOCTD, IJIOTHOCTh, BO3PACTHAS U MOJOBAsl CTPYKTYpPa, POKAAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUS.

DKoJIoruYecKasi CTpyKTypa nomyiasiuu. OleHKa YHUCICHHOCTH MOMyJsaiuy. JJluHaMuka nomyisiiuu
u e€ perymanus. buotnyeckuid moTeHUMAN MOMYyIAUKMUA. MoOJenUpoBaHUE TUHAMUKH MOMYJISIUU.
Kpussle pocta uyucneHHoctd mnomyiauud. Kpusbele BbDKMBaHUS. Perynsiuus 4YHCIEHHOCTH
MOMYJISIIANA:  POJIb (DAaKTOPOB, 3aBUCAIIMX M HE 3aBUCIIIUX OT IUIOTHOCTH. JKOJIOTHUYECKUE
cTpareruu BUmoB (r- u K-crparerun).

[HonsTre 06 skomornyeckoit Hute Buaa. Mecroodutanne. MHOrOMepHast MOJIENb SKOJIOTHIECKOM
aumn Jx.M. Xarunncona. Pazmepsl skosiorndeckoir HumM. [loTeHnunanbHas U peanu3oBaHHAs
1305000078

Bun kak cucrema momymsiui. Apeansl BUAOB. BuIbI M MX KU3HEHHBIE CTpaTETHUU.
3aKOHOMEPHOCTH MOBEAEHUS U MHUIPALMHA XKUBOTHBIX. bHOJIOrMYeckne WHBA3UU UYXKEPOIHBIX
BHJIOB

CoobuiectBa opranu3MoB. bronenos u ero crpykrypa. Csizu MeXy OpraHH3MaMu B OHOLIEHO3E.
Okocucrema Kak OTKpbiTas cucrema (A.Jlx. TeHcmu). OyHKIMOHATBHBIE OJOKKM OPraHU3MOB B
9KOCHUCTEME: IPOSYLEHThI, KOHCYMEHTHI, pelylieHTbl. Tpoduueckue ypoBHu. Tpoduyeckue Henu u
cetn. Abuorndeckue 0ok 3KocucTteM. [104BBI M MBI B 3KOcHcTeMax. KpyroBopoT BemiecTB u
MOTOK SHEPTHHU B SKOCHCTEME.

OcHOBHBIE TTOKa3aTeIN HKOCUCTEMBI. buoMacca M MpoayKuusl. DKOJIOTMYECKUE MTUPAMUIBI YHCE,
OroMacchl M SHEPTHU.

HampaBieHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKueccud. llepBudHble W BTOpHYHBIC
CYKLIECCHH U UX IIPUYMHBI. AHTPOIIOI€HHbIE BO3ACHCTBUS Ha cykueccur. KimMakcHoe cooO1ecTBo.
Bbuopa3nooOpasue 1 MoJgHoTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYNBOCTH COOOIIECTB.
[Ipupoanbie 3kocHcTEMBI. AHTPOTIOT€HHBIE YKOCUCTEMBL. ATpodKocHucTeMa. ArporeHos. Paznuuns
MEX/ly aHTPOIIOTEHHBIMHU U TIPUPOTHBIMU SKOCHCTEMAMH.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. I'opoxackast ¢uopa u  dayHa.
CuHaHTponH3aLus TOpoJACKOr (GayHbl. bronornueckoe u X03s1CTBEHHOE 3HAYEHHE arpPOIKOCUCTEM
u ypboskocucTeM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aWMOJICHCTBHI OpPraHU3MOB B
IKOCHCTEMAX.

[lepeHoc sHepruM W BEUIECTB MEXIYy CMEXKHBIMH JKOCHCTEMaMH. Y CTOWYHMBOCTH OPraHW3MOB,
MO IS ¥ DKOCHCTEM B YCIIOBHSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3JICHCTBUH




Buocdepa — obmennanerapHas 000j04Ka 3eMIH, TNl CYIIECTBYET WJIHM CYIIECTBOBAJIA >KU3Hb.
Yuenne B.U. Bepnanckoro o ouocdepe. O6mactu 6uochepst u e€ cocrtaB. JKuBoe BeliecTBo
6mocdeps! u ero GyHKITIH.

3aKOHOMEPHOCTH CyllecTBOBaHUS Ouocdeprl. OcobeHHOCTH Ouochepsl Kak Ti00aNTbHOMN
sKocucTeMbl.  JluHamudeckoe paBHOBecue B Omocdepe. KpyroBopoTsl  BemecTs |
OmoreoXnMHUYeCcKie UKITBI (YTIIepoa, a30Ta). PUTMUYIHOCTS siBIeHUi B Onocdepe.

3onanbHOCTh OHoc(epsl. [lonsaTHe 0 Ouome. OCHOBHBIC OMOMBI CYIIHM: TYHIpa, XBOWHBIC Jeca,
CMCIIaHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTENH, CABaHHBI, IMYCTHIHU, TPOIHMYECCKHE Jieca,
BBICOKOTOPbsI. KiMMaT, pacTUTENbHBIN ¥ )KHUBOTHBIA MUP OHOMOB CYIITH.

CrpykTrypa u (YHKOHS JKHBBIX CHCTEM, OIEHKa HMX PECYpPCHOTO TOTEHIHana U OmochepHBIX
byHKIII

DKoJIOTHYECKHEe KPHU3UChl W WX NpPUYMHBL BozneiicTBue denoBeka Ha Ouochepy. 3arps3HeHHe
BO3IYIIHOW cpenpl. OXpaHa BO3dyXa. 3arps3HeHue BOAHOU cpenpl. OXpaHa BOOHBIX PECYpPCOB.
Pa3pymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpPOTIOTEHHOE BO3/ICUCTBHE HA PACTUTEIBHBIM W >KUBOTHBIA Mup. OXpaHa pacTUTEIBHOTO U
XKHUBOTHOTO Mupa. OCHOBHbBIE MPUHLMIIBI OXpaHbl pupoabl. KpacHele kauru. Oco0o oxpaHseMble
npuponusie Tepputopun (OOIIT). borannueckue caapl U 300J0THUECKUE TAPKU.

OcHOBHbIE NPUHLIMIIEI YCTOMYMBOIO pa3BUTHS 4YeJNOBEYECTBA W IpUPOAbl. PaunnonanbHOe
MIPUPOIOTIOIB30BAHNE U COXPAaHEHHE OMOJIOTHUECKOT0 pa3Hoo0paznus 3eMiu




YUYEBHO-METOJNYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., Py6rios A.M. u ap. /Ilox pen. Ilaceunuka B.B. buonorus (6a3oBsrit
ypoBeHs). 10 knace. M.: AO «UznatenbcrBo «IIpocBemenuey, 2023

Tepemor A.B., IlerpocoBa P.A. buonorus. buonormueckue cucteMbl U IPONecCH (YriryOIeHHBIH
ypoBens).11 kmacc. OO0 "HUOL] "Muemosuna", 2024

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA ®EJIEPAJIBHASI PABOYASA
IMPOI'PAMMA CPEAHEI'O OBILEI'O OBPA3OBAHU . BUOJIOI'UA (yriy6aeHHsiid ypoBeHb) (1uis
10-11 kmaccoB oOpa3oBarenbHbIX Opranu3anuii). Mocksa, 2025 https://edsoo.ru/wp-
content/uploads/2023/08/28 ®PM BEunonorna-10-11-knaccol yrn.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Enmnnoe conepxanue obmero oopazosanus https://edsoo.ru/
HOC "Mos mikona" https://myschool.edu.ru/


https://edsoo.ru/wp-content/uploads/2023/08/28_%D0%A4%D0%A0%D0%9F_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D1%83%D0%B3%D0%BB.pdf
https://edsoo.ru/wp-content/uploads/2023/08/28_%D0%A4%D0%A0%D0%9F_%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F-10-11-%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D1%83%D0%B3%D0%BB.pdf
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