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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma no yue6HOMY npeamMety "buosorus” (nanee - 6uosoTHs) HA YPOBHE CPEIHETO
obmero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit Deaepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamMera «bHoIOTHs» U OCHOBHBIX IMOJIOKEHHH (penepanbHoil paboueil mporpaMmbl
BOCITUTAHHUS.

VYuebnsiii npeamer «buonorus» yrmyOnénnoro ypoBHsS wu3yudenust (10—11 xmaccer)
ABIISIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBEHHO-HAYUHBIE MPEAMETHIY.
Cornacuo monoxenusim OI'OC COO mnpoduibHble yueOHbIE MpeIMEThl, H3ydaeMble Ha
yriyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepeHnmnaniu 00y4eHus Ha YpOBHE CPETHETO
oOmiero oOpa3oBaHUS M MPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIHMM,
CpeIHUM OOIIUM, CpeIHUM MPOPEeCcCHOHANIBHBIM U BBICHIMM oOpa3zoBaHueM. B To ke Bpems
KOKIBIA U3 3TUX Y4E€OHBIX IIPEIMETOB JODKEH ObITh OPUEHTUPOBAH HA IPUOPUTETHOE PELLIEHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIbHBIX M PAa3BUBAIOIIMX 3ajlad, CBA3aHHBIX ¢ MpodopueHTanueit
0o0y4aromuxcst ¥ CTUMYJIMPOBAHHWEM HMHTEpeca K KOHKPETHOH OO0JIaCTH HAaydyHOTO 3HaHUS,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHOM, 3KOJOTHEH, IMCHUXOJOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[Tporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHue O LETU U 3aa4ax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriayOIEHHOM ypOBHE, OIpEelisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHUEe, €r0 CTPYKTYpHUPOBAHHME MO pas3jienaM U Temawm,
pacrpenenenue 1mo Kiaccam, peKOMEHAYET IMOCIe0BaTeIbHOCTh H3yYeHHs y4eOHOT0 MaTepuraa
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEJAMETHBIX CBs3€d, JIOTHMKH Y4eOHOro IMpolecca,
BO3PACTHBIX 0cOOEHHOCTEH oOywaromuxcs. B mporpamme mo OMOIOTHH peaan30BaH MPUHIIUI
MPEEeMCTBEHHOCTH C HW3y4Y€HHEM OHOJOTMM Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus,
Omarojmapss uyeMy IIpOCMAaTpHUBAaeTCs  HAIlPaBICHHOCTb Ha  IOCIEAYIOIEe  pPa3BUTUE
OMOJIOTUYECKUX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, MIPEJACTABICHUNA O 3A0pPOBOM 00pas3e KHM3HH, Ha
BOCIHTAaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpY)Karolled MNpupogHoil cpere. B mporpamme 1o
OMOJIOTMM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buosorus» B peanuzanuu
tpeboBanuit ®PI'OC COO K MIaHUPYEMBIM JMYHOCTHBIM, METANpeJAMETHBIM U HPEAMETHBIM
pesyapTaTaM oO0yueHus W B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeSITeIbHOCTH O0YYaloUUXCs M0 OCBOCHMIO COZAEp)KaHUS OMOJOrMYecKoro oOpa3oBaHHs Ha
YpOBHE CpeHEero 001Iero oopa3oBaHusl.

VYuebHblit npeaMer «buosorus» Ha ypoBHE cpeaHero olmero oOpa3oBaHUS 3aBeplIAET
Ouonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpEeHUe U yriyOlieHne 3HaHui
oOyyaromuxcst O JKMBOM TNpUpPOAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM Ouojoruw,
HMOpHUOJIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKLIHUH, OMOTEXHOJIOTHH, 3BOIIOIMOHHOTO
YUEHHSI U HKOJIOTUH.

N3yuenue yuebHoro npeamera «buosorus» Ha yriayOJIeHHOM YpOBHE OpPUEHTHMPOBAHO Ha
HOJArOTOBKY OOYyYaroIuXcs K MOCIEYIONIEMY MOJIY4YEeHHIO OHOJIOrMYeckoro oOpa3oBaHUS B
By3aX M OpPraHU3alMsIX CpeaHero nmpodeccuoHaabHOTro 00pazoBaHusi. OCHOBY €ro COJEp KaHUs
COCTaBJIIET CHUCTEMa OHMOJOrMYECKMX 3HAHMHM, MOJIYYEHHBIX MpPU HM3YYEHUH OOYy4aroIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/eJoB OHOJOTMM HAa YpPOBHE OCHOBHOIO OOIIETo
oOpa3oBanus, B 10—11 kinaccax 3TH 3HaHUA MOTYYarOT pa3BUTHE. Tak, paCIIUPEHbl U YIITyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PAacCTEHMSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IIMX 3aKOHOMEPHOCTSX MKH3HH, JOMOJHHUTENIbHO BKJIIOUEHBI OMOJIOTUYECKHE CBEIECHUS
MPUKIIATHOTO M TOMCKOBOTO XapaKTepa, KOTOpPble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs
nocienyomero Beidopa npodeccun. BozMokHa Takke MHTErpaisi OMOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHHUSMH, TIOTYIEHHBIMU 00yYarOIIUMUCS TIPU U3yYeHUH (PU3HKH, XHMMHH,
reorpauu U MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4yeOHOMY mpeamery "buomorus" oTpaxaer CHCTEMHO-
YPOBHEBBII M HBOJIOLMOHHBIA MOAXOIAbl K M3ydeHHIO Ouonoruu. CoriacHoO UM, H3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYeCKOro Mupa Ha 3emile, COXpaHEHHs OMOJIOTMYECKOTO pPa3HOOOpa3us
wiaHetsl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI MOJIEKYJSPHOW M KIETOYHOW Ouosoruwy,
SMOPHOJIOrUU U OMOJIOTMH PA3BUTHUS, TEHETUKU M CEJIEKIHUU, OMOTEXHOJIIOTUM U CUHTETHYECKON
OMOJIOTHH, aKTYyaJU3UpPYIOTCS 3HAaHUS OOydarolmmxcs 1Mo OOTaHUKE, 300JI0THH, aHATOMHH,
¢u3nonoruu yenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yuenue o 6uocdepe.

Vuebublii mnpenmer «buonorus» mnpu3zBaH o0OECNEYUTh OCBOCHHME OOy4aroIIUMUCS
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLUMIOB W IpaBWi, JIeKallUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYy4YHOH KapTHUHBI MMpa, 3HAaHUH O CTPOEHUM, MHOrooOpasuu u
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOIMyJIAIuN, OWOLEHO03a, SKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJIOIMH, NMPHUKIATHBIX aCHEKTax
Ouonornyeckux 3HaHWM. [ pa3BUTUS W MOAJEpKAHUS MHTEpeca 00ydaromuxcs K OHOIorun
Hapsy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOIO MaTepuaa B COJEPKaHUU MPOrpaMMBbI 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C MCTOPHEHM CTAHOBJICHHMS M Pa3BUTHUsI TOW WM UHOU
o0acTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOC)KHBIX YUEHBIX B PELICHHE BaXKHEHIIMX
OMOJIOTHYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

Llenp u3yuenust yue6Horo npeamera «buosorus» Ha yriyOnEHHOM ypOBHE — OBJIAJICHUE
00y4JaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(QDYHKIIMOHAJIBHOW OpTraHU3allMi JKUBBIX CHUCTEM
pasHOro paHra U NpuoOpeTeHre YMEHHUM UCIOIb30BaTh 3TH 3HAHUS B (JOPMUPOBAHUU HHTEpeca
K onpeAenéHHol 001acTh MpoPeCCHOHATBHON NEATEIBHOCTH, CBSA3aHHONW ¢ OMOJIOTHEH, MM K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHuUs.

JocTmwkenne nenu u3ydeHus: yueOnoro npenmera «buonorus» Ha yriyOn€HHOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOCHHE OOYYalOIUMHUCSA CHUCTEMBI  OHOJIOTMYCCKUX  3HAHWK: OO0 OCHOBHBIX
OMOJIOTHYECKUX TEOpUSX, KOHLEMIMIX, MIIOTe3aX, 3aKOHAaX, 3aKOHOMEpPHOCTSAX U IpaBHIIaX,
COCTAaBJISIIOLMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYI0 KApTUHY MHpa; O CTPOCHMHH,
MHOTr000pa3uu U 0COOEHHOCTSX OMOJIOTHUECKUX CHUCTEM (KJIETKA, OpraHu3M, MOIYJSALUs, BUJ,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPHITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OMOoJIOTHH;

O3HAKOMJICHHE  OO0ydYaromMxcsi €  METOJAaMM  TO3HAHMUS  JKMBOW  HPUPOJBI:
UCCIIEI0BATEIbCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KI€TOUYHOW OMOJIOrHH,
HMOPHUOJIOTUN ¥ OMOJIOTUH PAa3BUTHS, TEHETUKU U CENEKIUH, OMOTEXHOJIOTHN U CUHTETHUECKOMN
OMoNIOTHMH,  MAaJEOHTOJOTMH, OKOJOTMM); METOJaMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX HCCIIEe0BaHU B JsabopaTopuu U B Ipupojae (HaOmoJeHue, H3MEPEHUE,
HKCIEPUMEHT, MOJICTUPOBAHNE);

OBJIaJIcHUE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBATH U
UCIOJIb30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TI0Ib30BATHCS OMOIOTUYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW;  yCTaHaBIMBaTh CBSI3b MEXAY pa3BUTHEM OHOJIOTMM U  COLMAJIBHO-
HKOHOMHUYECKUMH M 3SKOJIOTHYECKUMH IpOoOJeMaMy YeJIOBEYeCTBa; OLIEHWBATh IOCIEICTBUS
CBOEHM JNEeATENIbHOCTH [0 OTHOLIEHUIO K OKpYXKarolled NIpHUpPOJHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3JI0POBBIO  OKPYXKAIOIIMX JIFOZEH; OOOCHOBBIBATH M COONIONATH MEPHI
npodUIaKTUKY MH(EKIMOHHBIX 3a00J1€BaHMii, MpaBuiIa MOBEIEHUS B MPUPOJIE U 0OecTIeyeHUs
0€30MaCHOCTH COOCTBEHHOM KH3HEIEATENbHOCTH B YPE3BbIUANHBIX CUTYalMsIX MPUPOJHOTO U
TEXHOTE€HHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAy4YHbIE OTKPBITUS B 0O0jacTu
OHOJIOTHH;

pa3BUTHE y 00YyYarOIIMXCs WHTEINIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBIIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMi €10 MpodjeMaMu, METOJ0JIOTHEH OHOJIOrMYECKOro HCCIeIOBaHUs, MPOBEACHUS



OKCIIEPUMEHTAIBHBIX HWCCIICIOBAHUM, peIIeHHUs] OWOJOTHYECKHX 3a/ad, MOJICITHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTAHHUE Y OOYYArOIIMXCSl [IEGHHOCTHOTO OTHOIICHHS K JKUBOW MPHPOJE B IEJIOM U K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHUPOBAHHE HKOJIOTHMUYECKOH, TeHEeTHYEeCKON
TPaMOTHOCTH, OONICH KYyJIbTYpHl MOBEACHHUS B TPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nproOpeTeHne 00yJarIUMUC KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIOIOIE30BAHUN
(cobmroneHue TmpaBWJl TIOBEJCHUS B TPUPOJIC, OXpPaHbl BHUIOB, IKOCHUCTEM, Oumocdepsl),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbSI OKPYXKAIOMIMX JIO/eH (COOMI0OaeHusS Mep
npodunakTukd  3aboneBaHuii, oOecreyeHne  OE30MACHOCTH  KHU3HEACSITEILHOCTH B
YpPE3BBIYANHBIX CUTYAIUSX IPUPOTHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS
OMOJIOTUYECKHUX 3HAaHUN 1 YMEHUI B MIOBCETHEBHOM KU3HU;

CO3MaHME YCJIOBHMM I OCO3HAHHOTO BHIOOpa OOYYAIONIUMUCS WHIUBUIYATbHON
o0pa3oBaTeNbHON  TpPAaeKTOpUH, CHOCOOCTBYIOIIEH mocienyomeMy MHpodecCHOHaIbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMA HMHTEPECAMH M TOTPEOHOCTIMHU
peruoHa.

OO01iee 4ymuClIO YacoB, OTBEACHHBIX Ha W3yuy€HUE OHOJOTMU Ha YriyOJIEeHHOM YpOBHE
cpenHero obmiero oOpasoBanms, coctaBiser 204 daca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B Hezleno).

Ot6op oOpraHu3alMoOHHBIX (GOpM, METOJOB U CPEACTB OOydyeHHUs OHOIOTHH
OCYIIECTBIISIETCSA C YYETOM CIEUU(PUKUA €ro COJIEpPKaHHUS M HAIMPABIECHHOCTH Ha MPOJOJDKEHUE
Ouonoruueckoro oOpa3oBaHHs B OpraHU3alUsAX CpeIHEro MpodecCHOHATBLHOTO U BBICHIETO
o0OpazoBaHusl.

OO0s3aTeNbHBIM YCIOBUEM MPH O0yYeHHH OMOJIOTHMU HA YIiayOJEHHOM YPOBHE SBISETCA
MPOBEJICHUE JIA0OPATOPHBIX W MpaKkTUYecKuX pador. Takxke ywactue oOydarommxcs B
BBIMIOJTHEHUH TPOEKTHBIX M y4eOHO-UCCIIEOBATENbCKUX PadOT, TeMaTHKa KOTOPBIX
OTIPE/ICIISCTCS yYUTEIIEM Ha OCHOBE HMMEIOIIHUXCS MaTePUATBHO-TEXHUYECKUX PECYpPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

CopnepxaHue IPOrpaMMbl, BBIIECIECHHOE  KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyJIapcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uojorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OHOJIOTHU.
buonoruueckue Hayku M u3ydaemble UMM IpoOnembl. DyHpameHTandbHbIE, NPUKIATHBIE U
MOMCKOBBIE HAYYHbIE HCCIICOBAHUS B OMOJIOTHH.

3HayeHue Ouojorud B (HOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBszanHpie ¢ Owuonorueil. 3HauyeHWe OWOJIOTUM B MPAKTHUECKOU
JIEATEIbHOCTH YEJIOBEKA: MEIUILMHE, CEIbCKOM XO3AHCTBE, IPOMBILIICHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpaL U

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. 'apseit, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnos, M. M. MeunukoB, H. W. Basumos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HayKaMm», «CucTeMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U UX H3yYeHHE

JKuBble cucTembl Kak mpeamer uydeHus onosnorud. CBOMCTBa JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTh, CIIOXKHOCTb H YIOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOpPraHU3alus, CaMOBOCIPOU3BEIAECHUE, PA3APAKUMOCTD,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHM3aluy JKMBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHbIM, TKaHEBbIH,
OpraHU3MEHHBIM, MO YJIIIHOHHO-BUI0BO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKUIA),
6uocdepusbiil. IIpoueccsl, NpoUCXoAse B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuzsp kak popma cymectBoBaHus Marepuu. Hayku, uzydaromiye *HUBble CUCTEMbI HA PAa3HBIX
YPOBHSIX OpPraHU3alLNH.

N3yuenue xuBbIX cucteM. Meroabl Ouonormyeckod Hayku. HaOmroneHue, usmepeHwue,
DKCIEPUMEHT, CHCTEMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCUMOM M HE3aBHCHUMOM
nepemenHo. IlmanmpoBanne skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runote3a. [IoHsTHE BBIOOPKH U €€ JO0CTOBEPHOCTh. Pa3dpoc B Ouonorndeckux AaHHbIX. OneHKa
JIOCTOBEPHOCTH TOJYYEHHBIX PEe3yJbTaToB. [IpMUMHBI UCKAKEHUS PE3YJIBTATOB JKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubl u cxembl: «OCHOBHbIE TPU3HAKU JKU3HW», «buonornyeckue CcUCTEMBI»,
«CBolicTBa )KMBOW MaTepumn», «Y pOBHU OpraHU3aIMH KUBOU NpUpOobD», «CTpOeHHE )KMBOTHOM
KineTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIIOBEYECKOIO  OpPraHu3May,
«buoreonenos3y», «buochepar», «MeToabl U3yueHUs KUBOU TPUPOIBI.

Ob6opynoBanue: 1abopaTropHoe 000py10BaHKE AJIs TPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «lcnonb30BaHNE pa3IUYHBIX METOJOB IPU M3YyYEHUH KUBBIX
CUCTEMM.

Tema 3. buosnorus Kjierku

Knetka — cTpykTypHO-(QYyHKIIMOHAIbHAS €IMHULA XKUBOTO. VICTOpUS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounast teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOYHOU TEOpHUH.

MeToapl MOJEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMs, Xpomarorpadus,
anekTpodope3, MeToA  MEUeHbIX aToMoB, nuddepeHImanpbHoe [EeHTpUuyrupoBaHue,



KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcupo8anHuix Kiemox. DIEKTPOHHAsT MHUKPOCKOIHSI.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKOM», «lcTtopus
pa3BUTHSA METOJIOB MUKPOCKOIIUI.

O6opynoBaHMe: CBETOBOM MHMKPOCKOI, MHMKpPOIIpENapaTbl PACTUTENbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KICTOK.

IIpakTnyeckas padora «V3ydueHue MeTOJOB KJIETOYHOW Ouosiorum (xpomarorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XVMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPAMHUKPO3JIEMEHThI. Bona n e€ poib
KaK pacTBOpUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMM KJIETKH, TEIJIOPETYJIALHUU.
MuHepanbpHble BEIECTBA KJIETKH, UX OHoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BeleCTBA KIETKU. buosornyeckue noiaumepsl. besnku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousiekyinbl. IlepBuuHas crpykrypa Oesika, NMenTHAHAS
CBsI3b. BTopmuHnas, TpeTW4Has, 4eTBEpTUYHAs CTPYKTYpbl. [leHarypamms. CBoHcTBa OEJKOB.
Knaccudukanus 6enkos. buonornueckue GyHKIuu 0eiaKkoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuiabl, OJIMrocaxapuibl M mnojucaxapuabl. OOmui
IUIaH CTPOEHUs U (U3MKO-XMMHUYECKHE CBOICTBa yrieBoaoB. buonornueckue ¢yHKkuuu
YTJIEBOJIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukammuss  unumos.
Tpurnunepunasl, GochomunuIbl, BOCKH, cTepousl. bruonornyeckne Gpynkuuu aunuaos. O0mue
CBOWCTBA OMOJIOIMYECKMX MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHHUIO,
IIOJIyIIPOHHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JJHK u PHK. Ctpoenue HyknenHoBbIX KuciOT. HykineoTuasl.
[Mpunmun kommementapuoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas criupaib.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunet PHK. ®@yukiuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B Mmojiekyne AT®. buonornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE MEPEHOCUUKH, UX (QYHKUMU B KiIeTke. /[pyeue
HYKaeo3uompugocgamol (HT D). CexBennpoBanue  JIHK.  Memoow  cemomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorus: OMOXUMHUYECKHE U OMO(pU3MUECKHE HCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl OuoOMoIieKyl. Mooenupoganue cmpykmypol u QyHKyui
buomonekyn u ux komniekcos. Komnvromepnuiti Ousaiin u opeanuyecKuti cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHAL0208.

JleMoOHCTpaLun

[Toptpersr: JI. [Tonunr, /Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, @. Conrep, C.
IIpy3unep.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanyeckass TabiuIa XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocraBe OpraHu3moB», «CTpoeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl 0OenKOBOW MOJEKYIb», «CTpoeHHE MOJEKyd YrieBoAoB», «CTpoeHHEe MOJEKYI
munuaoB», «HyknenHoBbie KUCTOTHIY, «CTpoeHune MOJeKynbl ATDy.

Ob6opynoBaHue: XMUMHUYECKas Mocyia 1 000pyoBaHHE.

JladopaTropnas padora «OOHapyxkeHHE O0ETKOB ¢ MTOMOIIBIO KaYeCTBEHHBIX PEAKITHUI».

JlabopaTopnas padora «liccienoBaHnne HyKIEMHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KIETOK
pa3IMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH



Tumbl KJIETOK: dyKapHOTHYEcKass M IpokapuoTuyeckas. CTpyKTypHO-(YHKIMOHAIbHBIC
00pa3oBaHMs KIETKH.

CtpoeHre TMpOKApUOTHUYECKON KIeTKku. Kieroynas creHka OakTepuil u  apXeu.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTto u
POJIb IPOKAPHOT B OMOIEHO3aX.

CrtpoeHue u QpyHKIMOHHUpPOBAHUE dYKapUOTUUYECKON KieTku. [lna3smaruyeckas MmemOpaHa
(mma3manemma). CTpykTypa IUIa3MaTHueckod MeMOpaHbl. TpaHCIOPT BEHIECTB 4epes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruéHHas auddysus), aKTUBHBIN
(mepBUYHBIA W BTOPUYHBIN aKkTUBHBIA TpaHncnopt). [lomymponumaemocts memOpansl. Pabota
HATPUN-KaJTMEeBOro Hacoca. DHIOIMUTO3: MUHOIMUTO3, (harounTo3. Jk3ouuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIMU KIETOUYHOW CTEHKH PacTEeHHM, TpHOOB.

[utomnaszma. I{uro3onb. Ilutockener. JIBuwkeHnue nuToruia3mbl. OpraHoOUIbl KIETKH.
OnHomMeMOpaHHBIE OpraHOUABI KIETKH: 3HomIazmMarndeckas cetb (DIIC), anmapat ['ombmku,
JU30COMBI, UX CTpoeHHe W (YHKIUHU. B3auMOCBS3b OAHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHre TpaHyJSIpHOTO peTuKynyma. Mexanusm Hanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIx  OenkoB. CuHHTE3  KIETOYHBIX  MeMOpaH. [magkuii  (arpaHynsipHBIiL)
SHIOIIA3MaTHYeCKUi peTukyayM. CekperopHast (GyHKums amnmapara [onbmku. Moougurayus
benxos 6 annapame I onvoacu. Copmuposka 6enkos 6 annapame I o1602cu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbix KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWUIBI KJIETKH: MHUTOXOHIPUHU, TMIACTUIBL. [Ipoucxodicoenue
mumoxonopuui u niacmud. Cumbdbuocenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA W miactuld. llepBuuHble, BTOpPUYHBIE U CJOXKHBIC IJIACTH]IBI
(OTOCUHTE3UPYIOUIMX 3YKAapUOT. XJIOPOIUIACThl, XPOMOIUIACThI, JIEHKOIUIACTHI  BBICIIUX
pacTeHuil.

HememOpannsie opranouap! kieTkd CtpoeHue ¥ QyHKIUA HEMEMOPaHHBIX OPTraHOWIOB
kieTkd. PuGocombl.  Ilpomesicymounvie  guramenmol. MukpopunaMeHTsl. AKmuHogvle
MuKpogpunamenmoi. MBIIICUHBIE KICTKU. AKMUHOBble KOMNOHEHMbL HEeMbIUEUHbIX KIEmOK.
MukpoTtpy6ouku. Knerounslii mentp. CTpoeHune u JBHXKEHHE JKI'YTUKOB M pPECHHYEK.
Muxkpotpybouku nuTorasmel. LlenTpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuvie 6enxu.

Anpo. OOosouka sApa, XpOMAaTUH, KapuOILIa3Ma, SAPBIMIKH, UX CTPOE€HUE M (YHKIUH.
Snepublil GenkoBblii MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamur. belku XpoMmMaTWHa — TUCTOHBI. J{unamuxa s0epHou
0001104KU 8 Mumose. S0epHulil mpancnopm.

Knerounsle  BkitoueHusi.  CpaBHHUTENbHAsh  XapakTEpPUCTUKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JleMoOHCTpaL U

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

Tabmunpel u cxembl: «CTpOeHHME SYKapUOTHYECKOM KJIeTKu», «CTpoeHHe 3>KUBOTHOU
KJIeTKN», «CTpoeHHe pacTUTENbHOM KIeTKN», «CTpoeHrne MUTOXOHApU», «Sapo», «CtpoeHue
MPOKAPUOTUYECKOUN KIIETKI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTbl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0akTepUalbHbIX KIETOK.

JlabopaTopnasi padora «l3ydueHne cTpoeHHs KIETOK pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPAHbI».

JlabopaTopnas pabdora «/ccnenoBaHue mia3Moian3a U AEIIIA3MOJIM3a B PaCTUTENIBHBIX
KJIETKax.

IIpakTnyeckas padora «/3ydeHne IBHKEHUS TUTOILUIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O0MeH BeleCTB U NIPpeBpallleHHe JHEPIruM B KJIeTKe

AcCCUMMIIAIMS ¥ JUCCUMWISALIUS — JIB€ CTOPOHBI MeTabonn3ma. Tumsl oOMeHa BEIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.



Ounepreruyeckoe oOecrieueHne kieTku: mpeBpamieHue AT® B oOMeHHBIX THpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHOro Mmeradonu3ma. DepMeHTHI, UX CTPOCHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otnuuns (GepMEHTOB OT HEOPraHHMYECKUX
KaTajau3aTopoB.  benKu-akTUBATOpbl U OEIKU-UHTHMOUTOPBHL.  3aBUCUMOCTb  CKOPOCTHU
(epMEHTATUBHBIX PEAKIMi OT Pa3INYHbBIX (PAKTOPOB.

[lepBrUYHBII CHHTE3 OPraHUYECKHUX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuactoB B mpouecce porocunre3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cz, Cs. u CAM-munvt gpomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Bnusinue paznuyabix GakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HHUTPH(PHLIUPYIOIIHE
OakTepuu, kene300akTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepun. 3HaY€HUE XEMOCHHTE3a.

AmnaspoOHble opranu3Mbl. Bunbel Opoxenus. [IpoaykTel OpoXeHHS W MX HCHOJIb30BaHUE
YyelloBeKOM. AHa’3poOHbIE MHMKPOOPTaHM3Mbl KaKk OOBEKThl OMOTEXHOJIOTMHU U BO30YyIUTENH
Oone3Hel.

AdpoOHBIE OpraHu3Mbl. JTambl 2HepreTnyeckoro obOMmeHa. I[loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonornueckoe OKHCIIEHHE, WIH KIETOYHOE JbIXaHue. Pojib MUTOXOHApUNA B Ipoleccax
Oounonornyeckoro okucieHus. Lluxnmyeckne peakumu. OxuciaurenbHoe (GochoprimpoBaHHE.
Ouepeuss membpanunozo epaouenma npomonos. Cumnmes ATD: paboma npomounou ATD-
cunmaswl. llpenMyiiectBa a’poOHOro MmyTH OOMEHa BEIIECTB IEpe]  aHadPOOHBIM.
O} PeKTUBHOCTH IHEPTreTHUIECKOr0 0OMEHa.

JleMoHCTpaL U

[Hoptpetsr: k. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmuipel 1 cxembl: «DoTOCUHTE3Y», «DHEpreTuueckud oomeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOMH MUKPOCKOII, 000pyA0BaHUE ISl IPUTOTOBJICHHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas padora «/3ydyeHue KaTaJTUTUYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

JlaGopaTtopnas pabora «l3yueHne (epMEHTATHMBHOTO pacLICIUICHUs MNEepOKCHIa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX».

JlaGopaTopHnas pa6ora «CpaBHeHuUE NMpoLeccoB (OTOCHUHTE3a U XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHUE TTPOILIECCOB OPOKEHUS U JTBIXAHUSI.

Tema 7. HacieacrBenHass HHGOPMALMA M peaJn3anus eé B KJIeTKe

Peakuuu marpuyHoro cunrtesa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmusamnus HaciencTBeHHOW wWHQoOpManuu. [eHeTHueckuii Ko, €ro CBOMCTBA.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. IIpuHIMIIBI TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
AQHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpaHcnopTtHeix PHK B GuocunTtese 6enka. YcioBus
6uocunTe3a 6enka. Koguposanue aMmuHokuciot. Poiabs pubocom B OuocuHTe3e Oenka.

Cospemennvie npeocmagnenuss o cmpoenuu 2eHog. OpraHuzaiysi reHoMa y MPOKapuoT U
JyKapuoT. Perynsuusi akTUBHOCTH TI'eHOB Yy mnpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynsipuvie Mmexanusmvl dKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisaius oOMeHHBIX MmpolieccoB B kieTke. Kierounslii romeocTas.

Bupycel — HeksleTouHbIe (OPMBI J)KU3HU U OOJUratHble napa3uthl. CTpoeHHe MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.



BupycHble 3abosieBaHus yenoBeka, KHMBOTHBIX, pactenuid. CIINJ, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOJIEMBI.

buoungpopmamura: unmeepayus u ananuz 6orvuux maccueos («bigdata») cmpyxmypHuix
buonoeuueckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyuwe. Ilpoepammupyemvie
@ynxyuu 6enxos. Cnocobvl docmasKu 1eKkapcms.

JemMoHCTpauMu

[Toprpetsr: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumpl w  cxembl: «buocuHTe3 Oenka», «l'eHeTmyeckuid Koa», «Bupycsm,
«baxrepuodaru».

IIpakTnyeckas padora «Co3nanue MOACIH BUPYCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
MPOIIECCOB, MpoTeKaronmx B uHTepdase. [loaroroBka KiIeTku K JeneHuto. [IpecuHTeTrnueckuii
(IOCTMUTOTUYECKHI), CUHTETUUYECKUA U TMOCTCUHTETUYECKUI (MPEMUTOTUYECKHUII) MEePUOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — pemmkanums.  Ilpunnuner  peruukamuu — JIHK:
KOMILUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBI  CHUHTE3, aHTUIAPAUICILHOCTh. MexaHu3M
permmkauun  JIHK.  Xpomocombr. Ctpoenne xpomocom. Temnomepel U Teromepasa.
XpOMOCOMHBI HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TalUIOMIHBIA HaOOPBI XPOMOCOM.
['omonornynsie Xxpomocomsl. [1010BbIE XPOMOCOMBL.

Henenune kierku — mMuto3. CTaguyu MHUTO3a W MPOUCXOJAIINE B HUX MPOLECCHL. THIBI
muto3a. Kapuokunes u nutokunes. buonornueckoe 3HaueHHE MUTO3A.

Perymsiiiust mutoTHUecKOro IWKIa KiIeTKU. [IporpamMmmupyemasi kjietouyHas rudeinb —
aronTo3.

Knerounoe siapo, XxpoMocombl, (QyHKIIMOHAIBHAS TeHOMUKA. Mexanusmsl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposasn knemkay — buoungopmamuuecxkue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpannn

Tabmumel 1 cxembl: «JKU3HEHHBI MUK KICTKH», «Muto3», «CTpoeHHE XpOMOCOMY,
«Pemmukanmsa JJHK».

OOGopynoBaHUe: CBETOBOW MHKPOCKON, MHUKpompemnaparbl: «MuTo3 B KJIETKax KOpEIIKa
JTyKay.

JlabopaTopnasi paGora «l3ydyeHne XxpoMOCOM Ha FTOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTopnasi pa6ora «Habnrogenne MuTo3a B KIETKaX KOHUMKA KOpeIIKa Jyka (Ha
TOTOBBIX MUKPOTIpEnapaTax ).

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe  pasHooOpaszue  opraHu3mMoB.  OJTHOKJIETOUYHBIE,  KOJOHHUAIbHBIC,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOCHUS U KU3HEACATEIHPHOCTH OJHOKJIETOYHBIX OpPraHu3MOB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE BOJIOPOCIIH, IpYyTrue NpoTUCThl. KonoHuanbHbIe
OpTaHU3MBI.

B3auMocBA3b yacTeld MHOTOKJIETOYHOTO Opranu3Ma. TkaHu, OpraHbl U CUCTEMbl OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHEW: o0OpazoBaTeNbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAs, MexaHuueckas. OCOOCHHOCTH CTpOoeHUs, DYHKIIMI W PaCIOJIOKEHUS
TKaHEN B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX H  4YE€JIOBEKa. THWINBI JKUBOTHBIX TKaHEW: dIUTEIHATbHA,
COCIMHUTENIbHASA, MbllleuHas, HepBHas1. OCOOCHHOCTH CTpPOeHUs, (PYHKIMHA U PaCTOJIOKEHUS
TKaHEH B opraHax >KUBOTHBIX M YEJIOBEKa.

Oprasbl. BereratuBHble U TeHEPATUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4esioBeKka. DyHKITMU OpraHOB M CHCTEM OPTaHOB.



Onopa Tena opranusmoB. Kapkac pacreHnil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbI COCTUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBHKEHHE OJHOKJIETOYHBIX OpPraHu3MoB: amEOOHIHOE,
KT'YTUKOBOE, DPECHHYHOE. J[BM)KEHHWE MHOIOKJIETOUHBIX PACTEHUIH: TPONM3MBlI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX UM YeJIOBEKa: MbllleyHas cucreMa. Pedrekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

[Iuranue opranuszmos. [lormomenure BOJbI, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BELIECTB
pacreHusaMu. IluTaHue XUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIIETOUHOE IHILIEBAPEHHUE.
IlutaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTENBHOTO Tpakrta. lIumeBapurenbHble
’kenesbl. [InmeBapuTenbHas cucTeMa 4enoBeKa.

Hpixanue opraau3mMoB. [[pixanue pactenuid. Jpixanue >xuBOTHBIX. Juddy3us ra3oB yepes
NOBEpPXHOCTh KJeTku. KoxkHoe apixanue. JlpIxarenbHas MOBEpXHOCTh. JKabepHoe u néroyHoe
JIpIXaHue. JIpIXaHWEe ITO3BOHOYHBIX YXMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHUE
CTpO€HMS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cuctema dYenoBeka. MexaHu3M
BEHTWISILIMM JIETKUX Y NTUI] U MIIeKONUTaomuX. Perynsanus apixanus. JlpixareabHbie 00bEMBI.

TpancnopT BeweCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHass cucrema
MO3BOHOYHBIX HMBOTHBIX M uenoBeka. Cepjue, KpPOBEHOCHBIE cCOCYIbl M KpoBb. Kpyru
KpOBOOOpaIeHHs..  OBOJIOIMOHHBIE  YCIOXXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Boinenenne y opranusmoB. Beigenenwe y pacteHuil. BbineneHue 'y KUBOTHBIX.
Cokpatutenbhble Bakyoiau. Opranbl BblieneHus. PuibTpanus, cekpeuuss U oOpaTHOe
BCAChIBAaHHE KaK MEXaHU3MbI pabOThl OPTaHOB BbiAeNneHus. CBs3b MOJOCTU Tejla C KPOBEHOCHOM
U BBLICIUTENbHON cucTeMaMU. BpljeneHne y MO3BOHOYHBIX >KMBOTHBIX M uenoBeka. llouku.
Crpoenue u pyHKunoHUpoBaHUe HeppoHa. OOpa3zoBaHKE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allliTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIuTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa naccuBHOM u
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0KpOBBI 1 MX IPOM3BOJHBIE. 3alUTa OPraHU3Ma
or OonesHedl. MMmyHHas cucrema uenoBeka. KileTOuHbII W TyMOpalbHBII HMMMYHHTET.
Bpoxnénublii ©  npHOOpPETEHHBIM  crienupUUecKuil UMMYHHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Dpmux, ®. M. bepner, C. Tonerasa). BocnanuTenbHbie OTBETHI
opranu3MoB. PoJib BpOxKJIEHHOr0 IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

PazppaxkumocTs W perynsiuus y OpraHu3moB. Pa3gpaXumocTb y OJHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3npaxuMocTs M peryisinus y pacteHuil. PocToBble BelecTBa M HMX
3Ha4YCHHE.

HepBHas cucrema u pediaexTopHas peryisiuus y XUBOTHbIX. HepBHas cucrema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHMBOTHBIX. OTIensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Pediekc u pednextopHas ayra. bezycnoBHble u
YCJIOBHBIE PEIIEKCHI.

['ymopanbHasi perymsiivss M SHIOKPHUHHAs CUCTEMa JXUBOTHBIX M 4yesoBeka. JKenessl
SHIAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiicTBUEe TOpMOHOB. B3amMOCBA3bp HEpPBHOU U
SHJIOKPUHHOH cucTeM. [ unoranamo-runodusapHas cucrema.

JleMoHCTpaLun

IToptper: U. I1. I1aBios.

Tabmunpel u cxeMmbl: «OAHOKIETOYHBIE BOAOPOCINY», «MHOTOKJIETOUHBIE BOIOPOCIH,
«bakrepun», «Ipocrelimme», «Opranbl LBETKOBBIX pacTeHuil», «CHUCTEMBI OpraHoOB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHU pacTeHHiD»,
«Kopuesbie cuctembl», «CtpoeHue cteOns», «CTpoeHHe JIMCTOBOM IIACTMHKM», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBaputenbHas cucrema», «KpoBeHOCHas cuctemay,



«/pixaTenbHasg  cucremMa», «HepBHas cucrema», «Koxa», «MplleyHas cuctemay,
«BplaenurenpHas cUCTEMa», «DHIOKPHHHAA cucTeMay, «CTpoeHue Mplmuel», «MMMyHHATET»,
«KumeunononoctHsie», «CxemMa NUTaHUs pacTeHU», «KpoBEeHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruips», «CTpoeHHEe IIaHapun», «BHYTpeHHEE CTPOCHHE T0KIEBOTO
yepBsi», «HepBHast cucrema pwid», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMbIkaomuxcs», «HepHas cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINXY,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBONM MHUKPOCKOI, MHUKPOIpeNnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIpenaparbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOKUX, KUBbIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOapuu pacTeHUH pa3HbIX OTIENIOB, BIAXKHbIE IpenapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue JUld JIEMOHCTpAallMd IIOYBEHHOI'O M BO3AYIIHOI'O IMTAaHUS pPAacTEHHH,
pacuieryieHus KpaxmMaia M OelIKoB ToJ JeiicTBueM (pepMeHTOB, 0O0OpyJdOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETTN T'OJIOBHOTO MO3Ta Pa3IMYHbIX KUBOTHbIX.

JlaGoparopnas padora «/3yyeHre TKaHel pacTeHUN.

Jlaboparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnas padora «l3y4yeHne opraHoB IBETKOBOTO PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

@DopMbI pa3MHOKEHHsI OPraHU3MOB: Oecriosioe (BKIII0Yasi BEreTaTUBHOE) U 110JI0BOE. Bubl
0ecro10ro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHUPOBAHHUE.

[TomoBoe paszmHoxeHue. IlomoBele kieTku, nmiau ramersl. Meno3. Cragun Meiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpensaponpiieBoe  paszBurhe. l'ameroreHe3 'y JKMBOTHBIX. IlosoBBIE — Keme3bl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHE MOJIOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTreHorenes.

WNunuBHyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHONIOTHS — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghozenes — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIKH). [[pobineHue.
Tunsl apobnenus. /Jemepmunuposannoe u nHeoepmuruposarnnoe opoobnenue. bnacmyna, munvi
onacmyn. Oco6eHHOCTH APOOIEHUsT MIIEKOMUTAIOMUX. 3apOJbIIIEBbIE JIUCTKU (TACTPYJISALMS).
3aknajKka OpPraHoOB W TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3anmHOe BiMsSHUE YacTel
pasBUBAlOIIErocs 3apojplmia (3MOpHOHaNbHAs MHAYKIMS). 3akiajka IJlaHa CTPOSHHS
JKUBOTHOTO KaK pe3ynbTaT HEpapXW4YECKMX B3aMMOJEHWCTBUM TIeHOB. BimsHue Ha
AMOPHOHAILHOE PAa3BUTHE PA3IMYHBIX (DPAKTOPOB OKPYKAIOLIEH Cpe/bl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbI mnepuon. IlpsmMoe u Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo30oM y O€CHO3BOHOYHBIX U IO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHue MPSAMOro W HENPSMOrO Pa3BUTHUS, UX PAaCHpPOCTPaHEHUE B MPHUPOJIE.
Tunsel pocta >XKMBOTHBIX. DaKTOpHl peryisiiMM pocTa >KMBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesnoBeka. [lepuoJibl OHTOreHe3a dYelloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxenue u passutue pacreHuil. ['ametrodpur um cnopodur. Meiio3 B KMU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Impolecce Meioza. ['ameToreHes y pacTeHMH.
OmIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOJOTBOPEHHUE Y
[[BETKOBBIX pacTeHni. OOpa3oBaHUE U PA3BUTHE CEMEHH.

MexaHu3Mbl PETyJISIUU OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX.

JleMoOHCTpanun

[Toptpetsr: C. I'. HaBamun, X. llInemasn.



Tabmuubl U cxembl: «BereratuBHoe pasMHOXeHUE», « TUIBI OECIONOro pa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHJIOMOHab», «Pa3MHOXeHHE J3BIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meitoz», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIHEPMATO30HIa»,
«OCcHOBHBIE CcTaguu OHTOreHesa», «lIpsMoe u Hempsmoe pazBuTue», «Pa3BuTHe MailcKOro
Kykan, «Passutue capaHum», «Pa3BuTue JIATyIIKU», «/IBOMHOE OIUIOJOTBOPEHHUE Y LBETKOBBIX
pacteHui», «CTpoeHue CeMsiH OJHOIOJBHBIX M JABYJOJIbHBIX pacTeHUN», «OKW3HEHHBIN LUK
MOPCKOWM  KammycTbl», <«OKU3HEHHBIM LMK Mxa», <OKU3HEHHBIM UMK NalnopOTHHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SULIEKJIETOK U CIIEPMATO30110B,
Mozelb «L{uKiT pa3BUTHS JIATYILIKW Y.

JlabopaTtopnass paGora «lI3yueHue CTpOEHMsI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BpIsiBI€HHE NPU3HAKOB CXOJCTBA 3apOJBILICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHuEe OpraHoB Pa3MHOKEHUS BBICIIUX PACTEHUN».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYNMBOCTH OPraHM3MOB

HcTtopusi cTaHOBIEHUS W pa3BUTHUsI I€HETUKM Kak Hayku. PabGotsl I'. Menpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX Y4Y€HBIX B pa3BuUTHUM TeHeTuku. Paboter H. K.
Konsosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE
T€Hbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA NPU3HAK, T'OMO3UIOTA,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUAbI, reHOTHIN, (GeHorurn. OCHOBHBIE METOJbl T'C€HETHKU:
TUOPUAO0IOTHYECKHM, TUTOIOTUUECKHI, MOJIEKYIISIPHO-T€HETUYECKHIA.

JleMoOHCTpaL U

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. Y. BaBuinos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMBbI CKpEIIBaHU.

JlaGopaTopHnasi pa6ora «/[po3odmia kak 00bEKT Fr€HETHICCKUX MCCICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. IlepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3Hs
ruOpuioB nepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoil 3akoH MeHzens — 3aKkoH
paciernieHus: npu3HakoB. LuTogornueckrie OCHOBbI MOHOTHOPHIHOTO CKpeliruBaHus. [ unoresa
YUCTOTHI TAMET.

AHanuzupytomiee  ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HaclleZJOBAHMUS.
Pacmenienue npu3HakoB MpY HEMTOJIHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHnaens — 3aKOH HE3aBUCHUMOTO
HacJieI0BaHMs TPU3HAKOB. LlUTonornyeckre 0OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Padoter T. Moprana. CueryieHHOe Hacae10BaHNE
TE€HOB, HAPYIICHHUE CLECIUICHUSA MEXAY TeHaMu. XpOMOCOMHAsi TEOpUs HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXAaHM3M OIPEACIICHUS I0Ja. AyTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIi M TeTEepOraMeTHbI MoJ. ['eHeThueckas CTpyKTypa IOJIOBBIX
xpomocoM. HaciienoBanne nNpu3HAKOB, CIIEIUIEHHBIX C ITOJIOM.

I'enorun kak wnenoctHas cucrema. Ilinelorponuss — MHOXKECTBEHHOE [EHCTBHE TEHA.
MHOXeCTBEHHbI ajuieNu3M. B3auMojelcTBue HeaulebHbIX TeHOB. KoMIieMeHTapHOCTD.
Onucras. [Tonmumepus.

I'eHeTMYECKUI KOHTPOJb PA3BUTHS pPACTEHUM, JKMBOTHBIX M 4YEJIOBEKAa, a TaKxKe
(U3MOJIOTMUECKUX MPOIECCOB, TMOBEJCHMS W KOTHUTUBHBIX (yHKUMH. ['eHeTmueckue
MEeXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOJEHCTBUS «XO3IMH — Mapa3uT» U «XO3SIMH —
MHUKpOOHOMY. ['eHeTHuecKne aceKThl KOHTPOJIS U U3MEHEHUS HaclleZCTBEHHONW MH(opMaIu B
MTOKOJIEHUSIX KJIETOK M OPraHU3MOB.



JleMoHCTpanuu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubl u cxemsl: «llepBeiii 1 BTOpoil 3akoHBI Menaens», «Tpetuii 3akon Menaemns»,
«AHanusupymollee ckpemuBanuey, «Hemnonnoe noMuHrpoBanne», «CLEIIEHHOE HACIEOBaHUE
NPU3HAKOB y Apo3oduisy, «I enetuka nona», «Kapuorumn yenosekay, «Kapuorun apo3oduis,
«Kapuorun ntuis», «MHOXKECTBEHHBIN aJlienn3M», «B3anMoneincTere reHoBy.

Ob6opynoBanue: MOJENb IJsl JEMOHCTPAIMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJIEHUS] U PACLUCIJICHUS MPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJIEOBaHMsI IPU3HAKOB, MOJIENb JJIs IEMOHCTPALIMHU CLEIUIEHHOTO HACJIEI0BaHUs [IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «/Ipozodumna.

IIpakTnyeckass padora «/I3yueHne pe3yabTaTOB MOHOTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

IIpakTnyeckas padora «M3ydeHue pe3yabTaTOB AUTMOPUIHOTO CKPELIMBAaHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKoHOMepPHOCTH H3MEHYMBOCTH

BsaumopeiictBue reHoruna u cpeabl npu ¢dopmupoBaHuu ¢eHoruna. M3MeHUMBOCTH
npusHakoB. KauecTBeHHble W KOJMYECTBEHHbIE NpPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAsl U HACJIEICTBEHHASI.

MoudukanronHass ©3MEHUYUBOCTh. Ponb cpeasl B pOpMHPOBaHUU MOIUPUKAITOHHON
u3MeHunBoctu. Hopma peakuuu nmpusHaka. BapuanuoHHbIA psin M BapuanuoHHas kpuas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHMBOCTH.

['enHoTunuueckass M3MEHYMBOCTh. (CBOWCTBA TE€HOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TCHOTHINYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaI[HOHHASL.

KomOuHatuBHass W3MEHYUBOCTh. Mel03 M MOJIOBOW MPOIECC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUN T€HETHUECKOTO pa3Hoo0pa3us
B [Ipe/ieJiax OJIHOTO BH/IA.

MyrtanroHHass W3MEHYMBOCTb. Bujapl MyTauuii: TeHHbIE, XpPOMOCOMHbBIE, TI'€HOMHBIE.
CHoHTaHHbIE W WHAYLUPOBaHHbIE MYTAalMHU. SIEpHbIE M IUTOILIA3MaTHYECKUE MYTalUU.
ComaTtnueckue W 1oJjioBble MyTauuu. lIpuumHBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIMSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH TOMOJIOIMYECKHX
psanoB B HacnenctBeHHoW wu3aMeHunBoctd (H.M. BaBunoB). BHesnepHas H3MEHUYMBOCTH H
HaCJIECTBEHHOCTb.

Onueenemuxa u >NUSEHOMUKA, POJb INULEHEeMUYECKUX (YaKkmopoé 6 HAC1e008aHuu u
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoOHCTpaLuu

IToprpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupel u cxembl: «Buasl H3MeHUHMBOCTHY, «Moau@UKalMOHHAS W3MEHUYHUBOCTHY,
«KomOuHaTuBHast ~ u3MeHUUBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTHueckue
3a00sieBaHUs YelloBeKa», «Buapl MyTanuii».

OO6opynoBaHue: >KHBble M TepOapHbIE HK3EMIUISIphl KOMHATHBIX PAaCTEHHUH, PHUCYHKH
(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlabopaTopnass padora «MccinemoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHNE BapUALIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTnyeckas padora «MyTaiuu y 1po30¢puiibl (Ha FOTOBBIX MUKpOIpEnapaTax)».

Tema 14. I'eHeTHKA YeJI0BEKA

Kapuotun uenoseka. MexayHapoaHass IporpaMma HCCIIEIOBaHUS TI'€HOMa 4YEJIOBEKA.
MeToapl U3y4eHHs] TEHETUKH YEeIOBEKa: TeHEATOTHYECKUH, OJM3HEIOBBIN, [IMTOTEHETUICCKUH,
HOMYJISIIMOHHO-CTaTUCTUUECKUN, MOJEKYJIIpHO-reHeThUecKuidi. COBPEMEHHOE OIpENEIeHNE
TeHOTHUIIA: TOJTHOTEHOMHOE CEKBEHUPOBaHUE, TEHOTUIIUPOBAaHKE, B TOM yHciie ¢ nomorsko [T1P-
ananu3a. HacnencrBennsle 3a00s1eBaHus 4eaoBeKa. | eHHbIE M XpOMOCOMHBIE O0JIE3HU YeTIOBEKa.
bonesnn ¢ HacneACTBEHHON MPEAPACIONOKEHHOCThI0. 3HAYEHWE MEIMIIMHCKONW TE€HETHUKH B



NPEJOTBPALICHUN W JICUCHHHM TEHETHYECKHX 3a00JeBaHUU YeloBeKa. MeIHKO-TeHETHUECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOro Ipy3a». DTUUYECKUE aCIIEKThI
UCCIICIOBAaHU B OOJIACTH PEIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (hakTOpbl MOBBIINICHHOW YYBCTBUTEIBHOCTH YeJIOBEKA K (PU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalIIeW cpeabl. ['eHeTnueckas IpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpaL U

Tabmuupl u cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHHs] T€HETUKHU UYEIOBEKa,
«["enernueckue 3a001€BaHUS YCITOBEKA.

IpakTnyeckas padora «CocTaBjICHHUE U aHATIU3 POJOCIOBHOMN.

Tema 15. Cesiekuusi OpraHu3MoB

JoMecTukanusi U CeJIeKIUs. 3apOoXKICHUE CEJEKIMU W JoMecThkanuu. Ydyenue H. .
Bagunosa o LleHTpax mpouCcX0XACHUSI 1 MHOT000pa3us KyJbTYpHBIX pacTeHuil. Ponb cenexkuuun
B CO3/JaHMM COPTOB pacTeHUWW M NopoA KHUBOTHbIX. CopT, mnoponaa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PsIOB B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero 3Hauenue s
CEJIEKIIMOHHOM paboTHI.

MeTtoibl ceneKIMOHHOM paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIN U MHIUBUyaJbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. VcnbiTaHue npou3BoAuTeNei mo motoMcTBy. OTOOp MO
TEHOTHITY C TIOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP 1O TEHOTHITY C MTOMOIIBIO aHAIIN3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOM paboTel. PanuanvoHHBIR 1
XUMHYECKMM MyTareHe3 KakK MCTOYHMK MYyTalUuil y KyJIbTYpHBIX (OpPM OpraHHU3MOB.
Hcnonp30BaHue TEHOMHOTO pPENaKTUPOBAaHHS © MeTOAoB pekoMOmHaHTHBIX JIHK mms
MOJIyYEHUSI UCXOJTHOTO MaTepHalia Jisl CEJIEKIUU.

[lonyuenne mnonumuionnoB. BayTrpuBumosas rulOpuauszanus. biauszkopojcTBeHHOE
CKpellMBaHue, Wik UHOpUIuHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTopuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rudpuau3anus.
[Ipeogonenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHKEHHS CENEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooYUsLy.

CoxpaHeHue M H3y4EHHME T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHH M MX JIHUKHX
poauyel A co3qaHusl HOBBIX COPTOB U F'MOPUAOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCMBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblix uoell u
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanuu

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsauenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuue! 1 cxembl: «L{eHTpbI MPOUCXOXKIEHHUS U MHOT000pa3us KyJbTYpPHBIX pacTeHHUI,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rubpuanszanus», «MyrtareHes».

JlabopaTopnas padora «/3ydeHune COPTOB KyJbTYpHBIX PaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX).

Jlaboparopnasi padora «/3yueHrne METOZI0B CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBHUBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHUS CENIEKIMU PACTeHUH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA M CHHTeTHYeCKasi OMOJIOr U

OOBeKThl, HCIONB3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYIbTYpHI,
MUKpPOOPTraHU3MbI, HUX XapakTepucTuka. TpaauluoHHas OWOTEXHOJOrus: XjeOoreueHue,



MOJIy4eHHE KUCIIOMOJIOUHBIX MPOIYKTOB, BUHOAETHE. Mukpoouonorndeckuit cuute3. OOBEKTHI
MHUKpOOHOIOrn4YeckuX TexHonoruii. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BATAMUHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  II€JICHANPABIEHHOTO  HM3MEHEHUs U
KOHCTPYMPOBAHHUS T€HOMOB C LIEJIbIO NTOJIYYE€HUsl OPIaHU3MOB U UX KOMIIOHEHTOB, COAECPKAIIUX
HE BCTpEYAIOIINeECs B MPUPOJIe ONOCUHTETUYECKHE TYTH.

Knerounas muxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKAHEW PACTCHUM M KUBOTHBIX.
Kpunobanku. Comartnueckass rubpuausanusi U comMarudeckuii smOpuoreHe3. lcmnosib3zoBaHue
raluIOuIoB B CEINEKLUUU pacTeHUil. [lonyuenue MOHOKIOHANbHLIX anmumen. Flcnonvzosarnue
MOHOKIOHANbHBIX U NONUKIOHATLHEIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIns AWLIEKIETOK W KIOHMPOBAaHUE JKMBOTHBIX. MeTOn TpaHCIUIAaHTAUuu SAep
KJIETOK. Texnonozuu 0300poeienus, KyibmMusupo8anus U MUKPOKIOHANLHOZO PAZMHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAs U I'eHHast uHXkeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYHMPOBAaHHUE
pexkomOunanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHIKEHUS W TIEPCIICKTHUBBI
XpPOMOCOMHOW ¥ TEHHOW HHXXEHEPUH. OKOJOTHYECKHE M JTUYECKHE TPOOJIEeMbl TE€HHOU
WNHXCHEPUU.

Menumuackue onorexnonorun. [loctrenomHuas mudposas menunuaa. [TIP-muaraocTuka.
MeTtab010MHBIN aHaIM3, FEHOLEHTPUUECKUI aHAIN3 IPOTEOMA YeJIOBEKA /ISl OLIEHKH COCTOSIHUS
ero 310poBbs. Vcmonb3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Tepanus paka. 3D-
OuonH)xeHepusi A pa3pabOTKM  (PyHIaMEHTAJIbHBIX OCHOB MEIUIMHCKHX TEXHOJOIHH,
CO3/IaHUSl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTHH TpPEXMEPHOTO OHONPHUHTHHTA H
ckaddonauHra Ui pelieHus 3ajad NepCcoOHAIN3UPOBAHHON MEIULIHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycranoBiieHHe MOJIEKYJISpHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIEprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 ONacHble 3a00JI€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpannn

Tabmuubet w  cxembl: «/cnonp30BaHWE MHUKPOOPTaHM3MOB B IPOMBIILICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxeHepusn», «I'eHHas MHKEHEPUsI».

JlaGopaTopnasi pa6ora «l3y4ueHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayyeHne MOJIOYHOKHUCIIBIX IPOLYKTOBY.

IKeKkypeust «buoTeXHOIOrNs — BayKHEIIas MPOU3BOIUTENbHASI CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO)».

11 KUIIACC

Tema 1. 3apo:xaenne 1 pasBUTHE IBOJIONMOHHBIX NPeACTaBJICHUH B 0M010THHI

OpomtonmonHas Teopust Y. Jlapeuna. [Ipeanockuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb
U Hay4dHas JnearenbHocTs Y. JlapBuHa.

JBuwkymue cunel 3Bodronuu  BuAoB 1o Y. JlapBuHy (BbICOKas WHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJI€JCTBEHHAas: HM3MEHYUMBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmiienne cunteTnyeckoit Teopun 3omonuu (CTI). HelTpanbHast TeopHst 3BOJIIOLUH.
CoBpemeHHas IBOJIIOIIMOHHAs Ouosorus. 3Ha4Ye€HUE SBOJIOIMOHHON Teopuu B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOW KapTHUHBI MUDA.

JleMoHCTpaLun

[Hoptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosbe, Y.
Hapsun, C. C. Yerepukos, U. U. IlImaneraysen, k. Xonnern, /. K. benses.

Tabmuupl n cxembl: «Cucrema xuBoi npupoas! (mo K. Jlunuero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «Mexanu3m ¢GOpMHPOBAHUS TPUCIIOCOONEHUNH y pacTeHUd u
XKHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nmyremectsust U. Jlapsunay, «Haxonku Y.
HapBuna», «Dopmbel O60ppOBI 3a cymiecTBoBaHue», «llopomasr romyOei», «MuorooOpasue



KYJIBTYPHBIX (popM KamycTeD», «[1opoapl JOMAIIHUX KUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX
BunoB (mo Y. JlapBuHy)», «Cxema COOTHONICHHS ABMXKYIIUX CHJI IBOJIOIUN», «OCHOBHBIE
II0JIO’KEHUSI CUHTETUUYECKON TEOPUHN IBOJIIOLIUNY.

Tema 2. MUKpO3BOJIIOIHSA U €€ Pe3yJibTaThl

[Tonmymsiuust Kak 3JeMEHTapHas eAuHULA 3BoolMHU. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOT0 pa3Ho00pa3us U CTPYKTYphI nomyssiuil. U3Menenue reHooH/1a MOMyIISIMY KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHUWE. 3aKOH TreHeTHueckoro paBHoBecus Jx. Xapau, B.
Baiinbepra.

OnemeHTapHble (HAKTOPHI (IBMIKYIIUME CHJIBI) 3BOJIONMHM. MyTallMOHHBIA Tpolecc.
KombOunaruBHass u3mMeHUnMBOCTh. [lpeii) reHoB — ciyyaiiHble HeHamnpaBlieHHblE W3MEHEHUS
qacToT ayuienedt B momynsnusx. Dddekt ocHoBarens. IDggexm OYmulLiouH020 20PabIUKA.
CHudicenue 2eHemuyecko20 pasHooOpasus: npuduHvl u cieocmsus. Illposenenue s¢hghexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Mwurpanun. V3omauus TOMYISIAN:
reorpaduyeckas (IIpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EcrectBennblii 0TOOp — Hampapistomuii ¢axtop sBostonnu. DOpMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIONMIUN, paspbIBalOmUi (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATIBHOTO ITOBECHMS )KUBOTHBIX.

[TprcnocoO0aeHHOCT, OpraHM3MOB KakK pe3ylbTaT MHUKPOIBOIIONWU. BO3HHKHOBEHUHE
npucnocoOieHnii y opranu3zmMoB. Apomopdossl u uanoagantanuu. [IpuMepsl nprcrnocobaeHui
y opraHusmoB: Mopdonoruueckue, GU3NOIOTHYECKUE, OWOXUMUYECKUE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBaHHe Kak pe3ylbTaT MHKPOIBOJIOLIHU.
Wzomsiiust — kimroueBoil  aktop BUIooOpazoBaHus. Ilyrm u cmocoObl BUI000pa3oBaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTenIbHOCT S3BOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpasusl.

Ponp  »BoOmronmoHHON OuonmorMu B pa3pabOTKE HAayYHBIX METOJIOB COXPaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS M KOIBOJIOLMS MAapasUTOB M HMX XO03s1€B. MeXaHU3MbI
(GOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCTpanuu

[Toptpetsr: C. C. YerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAS U3MEHYUBOCTHY, «[lonmynsiuoHHas CTpykTypa BUaa»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «J/IBWKyIiwe CHIBI  DBOJIIOIUN,
«OJKoNoTHYeCKas HM30JSALMS TMOMYJSIUI ceBaHCKON Qopenn», «l'eorpadudeckas H30IAIUSL
JMCTBEHHMIIBI CUOMPCKOM M JIMCTBEHHUIIBI Jaypckoil», «[lomynsioHHble BOIHBI YHCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYILICCTBOBAHUEY, «MHpycTpuanbHbId MEJIAHU3MY, «Kussie HCKOIIa€MBIEY,
«ITokpoBHUTENBCTBEHHAs! OKpacka XKHUBOTHBIX», «lIpenympexaromas oxpacka >KUBOTHBIXY,
«®Du3nonoruueckue agantauuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBbHOCTbHY,
«Kpurepun Buma», «Bunel-nBoitHukn», «CTpykTypa BHAa B mnpupoae», «CrocoObl
Bus00OpazoBanus», «l'eorpaguyeckoe  BumooOpazoBaHWe TpEX  BHUJAOB  JIAHJBIIICHY,
«JKoyornYecKoe BUI000pa3oBaHue BHUAOB cuHUL», «[lomummounsr pacrenuit», «KamycTHO-
peneyHblid THOPHUIY.

Ob6opynoBanue: repdbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydena NTHIl U 3Beper C
pUMepaMu pa3iMyYHbIX MPUCIOCOOJIEHUH, Yydena MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHHi OJIN3KUX BUIOB, 00Pa30BaBIIMXCS PA3IMUHBIMU CIIOCOOAMHU.

Jladoparopnasi padora «BrIsBieHHE H3MEHUYNBOCTH y 0CO0€H OJHOTO BUIA.

JlaGopaTtopnas padora «IIpucmnocobiieHusi OpraHu3MOB H HUX OTHOCHTENIbHas
1EeJIECO00PA3HOCTH Y.

JlaGopaTopHas pa6ora «CpaBHEHHE BUJOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3Bo1onus M eé pe3yJibTaThl



MeTtobl u3yueHus: MakposBostolMy. [laneonTonornyeckue MeToabl U3y4E€HUS SBOIOLMH.
[Tepexonubie GopMbl U PUITIOrEeHETUYECKUE PSAIBI OPTAaHU3MOB.

Buoreorpadpuyeckne ™meronsl uszydeHus ospomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emian. BUnbl-aHIEMUKH U PETUKTHI.

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(]OIOTHYECKre METOJbl M3YyYCHHS HBOJIOIHH.
['eneTnyeckue MeXaHU3Mbl SBOJIFOLMHA OHTOTE€HE3a M TOSBJICHUS SBOJIOLUUOHHBIX HOBLIECTB.
["'oMosiornyHble ¥ aHAJIOIMUYHbIE OpraHbl. PynnMeHTapHble Opranbl U aTaBU3Mbl. MoJIeKyIspHO-
reHeTUYeCKrue, OWOXMMUYECKHEe M  MaTeMaTH4YeCKHEe METOAbl HM3YyYeHHUs  HBOJIOLHUU.
["omonoruynsie reHsl. COBPEMEHHBIE METOABI IIOCTPOCHUS (PHIIOTEHETUYECKHUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIHS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TpaBWiia) OdBOMIONMH. [lpunyun  cmenvl  QYHKYuUlL.
HeoOpatumocTs 3BostOIMU. AlanTUBHAs paguaiys. HepaBHOMEPHOCTh TEMIIOB SBOIOIHH.

JleMoOHCTpan U

[Toptpetsi: K. M. Bap, A. O. KoBanieBckuii, @. Mroiep, J. ['ekkensb.

Tabmuiel U cxeMbl: «DUIOTCeHETUISCKUH P JIOMIATN», «APXEONTEPUKCY, «3BEPO3yOhIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe TanoOpoTHUKKNY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTHHEHTOB», «Penmukrhl», «HawanmpHble CcTaguu 3MOPHOHATBHOTO
pa3BUTUSL  TIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHbIE Y  AHAJIOTUYHBIE  OpPraHbI»,
«PynumeHTsl», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI yelOBEeKa M IuMIaH3e», «lJ1aBHbIE
HaIpaBIIEHUs IBOIOLUNY, «OO0IIe 3aKOHOMEPHOCTH IBOJIOLIUN.

O6opynoBaHue: KOJJICKIMH, TepOapuu, MYISDKH HMCKOMAeMbIX OCTAaTKOB OpPTraHHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, aHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUJIEKIIUH
HACEKOMBbIX.

Tema 4. IIpoucxoxaeHue ¥ pa3BUTHE KU3HU Ha 3eMiie

Hayunble rumoTte3bl NPOMCXOXKAEHUS JKU3HU Ha 3emie. AOHMOreHe3 U IaHCIEepMHS.
JloHaydHble TPEICTABICHUS] O 3apOXKACHUU >KU3HMU (KpealmoHHM3M). ['umore3a MOCTOSIHHOTO
camo3apo>KJIeHus KU3HU U e€ ornposepkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [lactepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOTIOTHS.

OcHoBHbIE ATanbl HeOpraHUueckoi 3Bosonuu. [lnanerapuas (reosorudyeckas) 3BOIOLHUS.
XuMHUecKasi 3BOJIONMS. AOHOreHHBIH CHHTE3 OPraHMYECKHX BEIIECTB W3 HEOPraHUYECKHX.
Omneir C. Mmmnepa u I'. Opu. O6pazoBanue mnonumepoB u3 MoHoMmepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomnaelHa, reHeTndeckas
runoreza I'. Ménnepa. Pubosumbr (T. Yex) um rumoreza «vmupa PHK» V. T'unbGepra.
®dopmupoBaHue MeMOpPaH U BOZHUKHOBEHHUE MPOTOKIIETKH.

Uctopuss 3emnmu u wmeroabl €€ wu3yueHus. VckomaeMble OpraHMYECKHE OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTenbHass M aOCOJMIOTHAsE  IE€OXPOHOJIOTHA.
['eoxpoHoOrHMUecKkast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HauvanpHble 3Tanbl opraHnyeckoil sBosonuu. IlosiBieHne M 2BONIONMSA MEPBBIX KIETOK.
Opomtonusi Merabonu3zMa. Bo3HukHOBeHHEe mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse cooduiectB. CtpomaronuTsl. [IpokapuoTel u
9YKapuOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBONIOIMOHHOE MPOUCXOXKACHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUYHBIX  OpPraHW3MOB. BO3HHKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHoBHbBIE 3Tamnbl ABOJIOLMU BbICIIUX pacTeHui. OCHOBHBIE apoMop(o3bl PacTEHUU.
Boeixon pactenmit Ha cymy. [losBieHHe CHOpPOBBIX pacTeHMM M 3aBOEBAHME HMH CYIIH.
CemeHnnbie pactenus. [IponcxoxkaeHne NBETKOBBIX PACTEHHIA.

OcCHOBHBIE 3Tamlbl 3BOJIONMU KUBOTHOTO Mupa. OCHOBHbBIE apoMOpP(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie X0opaoBbIE
XKHUBOTHBIC. J)KHU3Hb B BOJIe. DBOJIOIMS MMO3BOHOUHBIX. [IponcxoxaeHne ampuOuit 1 penTHIIuil.



[TpoucxoxaeHne MieKomUTaIMUX U OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHue
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3nu Ha 3emiie Mo 3paM U Mepuoaam: apxeu, mpoTepo30i, Maaeo30il, ME3030H,
KaiiHO30#1. OOmasi xapakTepucTHKa KJIMMaTa MU TeoJIorMueckux mpouecco. [losBienue u
paciBeT XapaKTEePHBIX OPraHU3MOB. YTJIEOOpa3OBaHME: €r0 YCJIOBHS W BIUSHUE HA Ta30BBIN
cocTaB aTMOC(ephl.

MaccoBbie BBIMUpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. IIpuuuHbl U ciaeacTBus
MacCOBBbIX BbIMHpaHH. COBPEMEHHBIN IKOJIOTHYECKUN Kpu3uc, ero ocodbenHoctu. [Ipobdiema
coxpaHeHHs OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cuctema opranudeckoro mupa. [IpuHIUMNBI KIaccu@uKauyu OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JemMoHCcTpauMu

[Moptpersr: @. Pean, JI. Cnannanuaunu, JI. Ilacrep, M. . Meunukos, A. U. Onapun, JIx.
Xonpgewn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuner u cxembl: «Cxema ombita ©. Penu», «Cxema omnbita JI. [TacTepa mo u3yueHUIo
caMo3apokJIeHusl ku3Hm», «Cxema omnbita C. Musnepa, I'. FOpu», «Otansl HeOpraHUYECKOM
sBoNIOIMNY, «['eoxpoHomornueckas mkanga», «HaudampHble 3Tambl OPraHUYECKOW BOJIIOIIUN,
«Cxema o0Opa3zoBaHusi JYyKapuoT MyTéM cumOuoreHesza», «Cucrema >XMBOW MPHUPOIBIY,
«Ctpoenue Bupyca», «Apomopho3sl pacTeHui», «PuHHOOUTBHY, «OIHOKIETOYHBIE
BOZOpOCIN», «MHOrOKJIETOUHblEe BoJgopociany, «Mxu», «llanoporHuku», «loloceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «CxemMa pa3BUTHA KUBOTHOTO MHpPay,
«Apomopdo3sl  KUBOTHBIX», «lIpocteitmue», «Kumeuynomnonoctueie», «llnockue uepBu»,
«YneHucToHOr1e, «PBIOEIY, «3eMHOBOIHEICY, «IIpecmbikaromuecs», «lITunpm,
«Mnekonuraromuey, «Pazputue KuU3HM B apXeWcKodM dpey», «Pa3BuTMe KHU3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HHM B TNAJNCO30MCKOM 3pey», «Pa3BuUTHE KU3HU B
ME€3030MCKON 3pe», «Pa3BuTue KU3HM B KailHO30iickoM spe», «CoBpeMeHHas cuctema
OpPTraHUYECKOT'O MUPAY.

O6opynoBanue: repOapud pAcTEHUN Pa3IUYHBIX OTAEJOB, KOJUICKIIMA HACEKOMBIX,
BJIQXKHBIC Tpenaparsbl >KMBOTHBIX, PAKOBHHBI MOJLIIOCKOB, KOJUIICKIIMM HWIJIOKOXKUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4yuye€ja NTUI U 3BEpeH, KOJUIEKIMU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOITa€MBbIX, MYJISIKH OPTaHUYECKHUX OCTATKOB OPTaHU3MOB.

Bupryaabnasa snaboparopnasi padora «MopaenupoBanue omnbiToB Musuepa—tOpu no
M3Y4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOMN aTMochepe».

Jlaboparopnasi pabGora «/3ydyeHre M OINKCAHHWE HCKOMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY.

IIpakTnueckass padora «/3yueHue o0OCOOEHHOCTEH CTPOEHUS PACTEHUH Ppa3HBIX
OTJIETIOBY.

IIpakTuyeckas padora «3yueHue 0COOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3paens! u 3agaun aHTponosoruu. MeToAbl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEICTABICHUM O MPOUCXOXKJIECHUU YeJIoBeKa. Pennuruno3Hbie BO33pEHUSI.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxonacTBO 4enmoBeka ¢ KMBOTHBIMH. (CHcTeMaThyeckoe TIOJIOKEHHE  YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBa UENOBEKA C JKMBOTHBIMH: CpPaBHHUTEIHHO-MOP(]OIOTHUecKHe,
AMOpHOTOTHYECKHE, (U3UOIOTO-OMOXUMUYECKHE, ToBeAeHUecKrue. OTIuYus dYeIoBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwxymme  cuibl  (QakTophl)  aHTPOMOTreHe3a:  OWOJIOTUYECKHE,  COIHMANIbHEIE.
CootHorieHre OMOJOTHYECKUX U COLUATIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaJUU aHTpoIoreHesa. PanHue yenoBexooOpa3Hbie 00e3bsHbI (IPOKOHCYITBI)
W paHHUE TIOHTUJBI — OOIIKE TPEIKN YEIIOBEKOOOPa3HbIX 00€3bsH U JTIOACH. ABCTPATIOIUTEKU —



JBYHOTHE NpPEIKH JIroAck. UenoBek ymensld, NEepBbIE U3TOTOBJICHUS OPYAuM Tpyna. UemoBek
MPSIMOXOJISIIMN M TIEPBBIA BBIXOJ JIIOAEH 3a mpenensl Adpuku. UenoBek rennenb0eprckuii —
00Nl MpeoK HeaHIEPTaIbCKOr0 YEIOBEKA U YeJIOBEKa pa3yMHOro. YeloBek HeaHepTaibCKUi
KaK BHJI JIOJEH XOJOJHOTO KJIMMarta. YemoBeK pa3yMHBI COBPEMEHHOIO THIA, JI€HUCOBCKUM
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenaenamMu Adpuku. [laneorenerika u najieoreHOMHUKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSLUSAX 4YellOBEKa.
MyTanoHHbIi npouecc U noauMopdusm. TlonyasroHHbIE BOIHBI, Apeii() reHOB, MUTPALUs U
«a(dexT ocHoBaTENA» B MOMYISALHUAX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pachl. [lonstue o pace. bonbiine pacel: eBporeounaHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (SPKBaTOpHAalIbHAs), MOHIOJIOMIHASA (a3MaTCKO-aMepHuKaHcKas). Bpems u
IIyTM pPAacCEJICHWs 4YeJoBeKa I10 IulaHere. EnumHCTBO  4yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. IIpucrnocoOjaeHHOCT, ueloBeKa K  pa3HbIM  yCIOBHUSM
OKpyKaromen cpensl. Bausuue reorpaduyeckoit cpeasl u nperida reHoB Ha MOP(HOIOTHIO U
(bU3HOIOTHIO YeIoBeKa.

MexIUCIUIUIMHAPHBIE METOAbl B (U3WUYECKON (OMOJOTUYECKOW) AaHTPOIOIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOIOJIOTMA M MAJCOAHTPONOJIOTHS  YEJIOBEUECKUX  MOMYJISLUN.
buoconuaneHple  HMCCIIENOBaHUA  NpUPOAbI  4enoBeka.  McecinegoBaHue — KOIBOIIOLNU
OHMOJIOTUYECKOT0 U COLUANTBHOTO B YETIOBEKE.

JleMoOHCTpaL U

[Toptpetsi: Y. HapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumer w  cxembl: «METOIbI  aHTPOIMOJIOTHHY», «[ OJIOBHOW MO3T  4YEIOBEKa»,
«UYenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3Mbl», «JIBIDKyIIME CHJIBI aQHTPOIOreHe3a», «IJBOJIOLUOHHOE [JPEBO YEIOBEKa,
«ABcTpasionurek», «HenoBek ymenbliiy, «HenoBek npAaMoxoaamuin», «/|eHncoBCKU 4eI0BEK»
«Heangepraneup», «KpomanboHIb, «lIpeaxu dyenoBeka», «ITallbl BOJIOIUH YETOBEKAY,
«Pacspl uenoBekay.

O6opynoBaHue: MyJISDKM OKaMEHEIO0CTeH, MPEeMETOB MaTepUaIbHON KYJIbTYphl MPEIKOB
yenoBeka, penponykiuu (dotorpadun) KapTUH C€ MHQPOJOTHYECKUMHU H  OubOIEeHCKUMU
CIO)KETaMH MPOUCXOXKICHUS YeIoBeKa, (poTorpadmu HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEKa, MOJIENb Yepera 4YeJlOoBeKa M Yepera HMIMMIIaH3€, MOJEIb KUCTH YelIOBEeKa U
KHMCTH IIMMITAH3€, MOJIETIN TOPCA IPEIKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3ydeHne 0COOEHHOCTEH CTpPOEHHsI CKeJeTa 4YeJlOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM).

IIpakTuyeckas padora «/3yueHue 3K0NOrHYeCKUX aJanTaluil 4eJI0BEKay.

Tema 6. OJxosiorusi — Hayka O B3aHMOOTHOLIEHHMAX OPraHU3MOB H
HA0PraHM3MEeHHBIX CHCTEM € OKPY:KaIoleH cpeaou

3apoxaeHue U pa3Buthe sKojoruud B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl um 3amaum skonoruu. CBsi3b
HKOJIOTHUH C IPYTUMU HayKaMH.

Metoasl skonoruu. [ToneBbie HaOMOAEHNA. DKCIIEPUMEHTHI B DKOJIOTUU: MPHUPOJIHBIE U
naboparopHble. MoenupoBaHyue B 3KOJOTUU. MOHUTOPUHT OKpYKaloLeH CpeJibl: JIOKaIbHBIMH,
PETHOHANBHBIN U TI100aIbHBIN.

3Ha4YEeHHE DSKOJOTMYECKUX 3HAHWM I YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBs3€HM uenoBeuecTBa € MNpupoAoid. DOpMHUpOBAaHHE 3KOJOTUYECKOW KYIbTYpbl M
HKOJIOTUYECKON I'PaMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

[Toptpetsr: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBeprios, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pa3zmensl skogorum», «MeTonbl sKoaorun», «CxeMa MOHHTOPUHTA
OKPY’KaIOILEH CpeabD».

JladopaTopnasi padora «/3yueHrne METOOB YKOJIOTHIECKUX HCCIICTOBAHUI.



Tema 7. OpranusmMsl U cpeaa OOMTAHUSA

Oxosiorndeckue  (GakToppl M 3aKOHOMEPHOCTHM ux jeictBus. Kiaccudukamms
HKOJIOTHYECKUX  (paKTOpOB:  aOMOTHYECKHEe, OWoTHYecKHe, aHTpomnoreHsneie.  OOmue
3aKOHOMEPHOCTH ACHCTBUs dKoJorndeckux aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHU3MBI.

Aobuotndeckue (akTopbl. CBET Kak 3KoJOrHYeckuil ¢aktop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUM M JKUBOTHBIX I10
OTHOLICHHUIO K cBeTy. CurnanpHas poisib ceera. doTonepuoausm.

Temmeparypa Kak 3konorudyeckuii Qaxtop. [leiicTBue Temmeparypbl Ha OpraHH3MBI.
[ToMKMIOTEpMHBIE H TOMOHOTEPMHBIE OPTAHU3MBbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorumueckuii ¢akrop. IlpucnocoOnenus pacTeHuil K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukauus pacteHui mo oTHouleHuto K Boje. IlpucnocoGnenus
YKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOUTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyILIHAas, NOYBEHHAas, IIyOMHHAas
NOJNOYBCHHAs], BHYTPHOPraHU3MeHHas. DHU3HKO-XMMHUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K )KU3HU B pa3HbIX cpeliax.

buonoruueckue putmel. BHemnue u BHyTpeHHHE pUTMbl. CyTOYHbBIE U TOJUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HU.

XKuznennsie Gopmbel opranuzmoB. [lonsarue o xu3HeHHOH (hopme. KuzHeHHBIE (HOPMBI
pacTeHH: NepeBbs, KYCTApPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBbl.
Kuznennole (GOpPMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’dpOOMOHTHL. (OCOOCHHOCTH
CTPOEHUs ¥ 00pa3a KU3HU.

buotnyeckne ¢dakrtopel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHH:  KOHKYPEHIIHS,
XMIHUYECTBO, cUMOMO03 U ero (opmel. [lapazutusm, koonepanus, MyTyajau3M, KOMMEHCATU3M
(kBapTUpAHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3auMonelcTBUS  (TONHMYECKUE,
dopuueckue, pabpuueckue). 3HayeHHE OMOTHUYECKUX B3aUMOJEHCTBUH JUI CYILECTBOBAHUS
OpraHu3MoOB B cpesie ooutanus. [[puHIUI KOHKYPEHTHOTO UCKIIIOUEHUS.

JdeMoHcTpannmn

Tabmuubl 1 cxembl: «IKonorndeckue (GpakTopb», «CBETOBOW CIEKTP», «IKOIOTHIECKUE
TPYIIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « T €IIIOKPOBHBIE JKUBOTHBIEY, «XOJIOJIHOKPOBHBIE
KUBOTHBIE», «DU3NOJIOTUYECKUE aJanTallM >KMBOTHBIX», «Cpeabsl OOMTaHMSI OpPraHU3MOBY,
«buonornyeckue puT™MbD, «OKu3HeHHbIE POPMBI pacTeHU», «Kn3HEHHBIE (POPMBI JKUBOTHBIXY,
«2KocHuCcTeEMa IUPOKOIUCTBEHHOIO Jieca», «IKOCHUCTeMa XBOWHOro yecay», «llemu nutanus»,
«XumnnyectBoy», «Ilapazutuzmy», «KonkypeHnius», «Cumo1osy», «KommeHcammuzm.

OGopynoBanue: repbapuu pacTEeHU U >KUBOTHBIX, MPHUCIOCOOJICHHBIX K BIWSHUIO
pPasIMYHBIX  JKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOMIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOC/IMBBIX PAaCTEHUI, CBETONIOOUBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, repOapu M KOJUIEKLIUU TEIJIOIIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOMYMBBIX
pacTeHMii, 4Yydena MNTULl M 3Bepel, repOapuu pacTeHHH, OTHOCSIIMUXCS K TUrpopuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE pPACTEHHsl JaHHBIX TPYMN, KOJUIEKUUH KUBOTHBIX,
OoOMTaIONMX B pa3HbIX cpefax, repOapvy M KOJUIEKIIMM PACTEHUN U KMBOTHBIX, 00JaJarOIINX
4yepTaMu TMPUCHOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBHM KH3HHM, TrepOapuu u
KOJUIEKIIMM PACTEHUM W JKMBOTHBIX PAa3JIMUYHBIX >KU3HEHHBIX (OpPM, KOJIEKIMH >KMBOTHBIX,
YYaCTBYIOUIMX B Pa3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

Jladoparopnasi padora «BrisBieHHe MPUCTIOCOOICHN OPTaHU3MOB K BIUSTHUIO CBETa».

JlaGopaTtopnass pabora «BbisiBIeHME NPUCIIOCOOJICHUNH OPraHU3MOB K BIMSHUIO
TEMIEPATYPbI».

JlaGopaTtopHass pabGora «AHaToMHuecKHe OCOOEHHOCTH PACTEHHUH U3 pasHBIX MECT
oOUTaHUNY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI



DKONOTUYECKUE XapaKTePUCTUKH momyisiiun. [lomynsius kak OHoiornueckas cCHCTeMa.
Pons HeomHOpomHOCTH cpeapl, puznuecknx OapprepoB W OCOOCHHOCTEW OWOJIOTHH BHJIOB B
(GhOopMUPOBAHUU TTPOCTPAHCTBEHHOM CTPYKTYPHI oMy isiiuii. OCHOBHBIE TTOKA3aTEIH IMOMYISIUH:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U TOJOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAIIUS.

Dkojoruyeckas CTpykTypa mnomynsuud. OneHKa YHCIeHHOCTH mnomyisiiuu. [uHamuka
MOMYJISIUUU U €€ peryisiuua. buoTH4ecKkuii MoTeHIran nomyiassuud. MoaenmpoBaHue JUHAMUKA
nomynsiuud. KpuBble pocta 4uCIeHHOCTH mnomynsiuuu. Kpuble BbDKMBaHMs. Perymsmus
YUCICHHOCTA TOMYJISLIUNA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun).

[Tonsatue 00 »sKoMOrMYecKo Hume Buaa. Mecroodutanue. MHOroMepHas MOJAETb
skosornueckor Humm JIx.M. Xaruuncona. Pazmepsl skonorndeckoil Humu. [loteHuumanbHas u
peanr30BaHHAas HUILIU.

Bun xak cucrema momynsuuid. Apeanbl BHAOB. Buabl U uX KU3HEHHBIE CTpPATETHU.
DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJEHUS U MUTpalUil JKUBOTHBIX. buHolornyeckue WHBA3UU
Yy>KEPOJIHBIX BUIOB.

JdeMoHcTpannmn

IToprper: Ix. M. XaTunHCOH.

Tabmuiel 1 cxeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU Monysuny, «lIpoctpancTBennas
CTPYKTypa mnonyisuun», «Bo3pacTHble mnupamMuabl nonyasanun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3€MJIM pa3Iu4yHbIMH OpranuzMamu», «Monens skonornueckord Humu Jx. W.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacCTeHUA, KOJIEKINN )KUBOTHBIX.

Jladoparopnas padora «[IpucnocoOieHust CeMsH paCTEHUN K PACCEICHUIOY.

Tema 9. DKoJ10rHA CO00MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmecTBa opranu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXIy OpraHU3MamH B
OHOLIEHO3E.

OxocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnam). DyHKUIHOHAIBHBIE OJIOKH
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u ceru. A6uornyeckue O60ku 3kocucTeM. [1ouBBI U WIIBI B dKOCHUCTEMAX.
KpyroBoport BeliecTB U MOTOK SJHEPTUU B IKOCUCTEME.

OcHOBHBIE TTOKa3aTEIN YKOCUCTEMBI. bruomacca u mpoayKIus. DKOJIOTHIECKUE TUPAMUIBI
qricen, OMoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBHuHbIE U BTOPUYHBIE CYKIIECCUM M HX
NPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykieccud. KimmakcHoe cooOmiecTso.
buopasHoobpasue u moaHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. DKOCUCeMbl MOpel U OKeaHO8.
DKrocucmemvl myHop, i1ecos, cmenell, NyCmvlHb.

AHTpPOTIOTEHHBIE  IKOCUCTEMBI. ATrposkocucTema. ArporeHo3. Paznuums  wmexmy
AQHTPOIOTE€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢uopa u ¢dayHa.
CunaHTpomnu3anus TopoJcKoi (ayHbl. buomornueckoe ©  XO3SHUCTBEHHOE 3HAUCHUE
arpo3KoCUCTEM U YpOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBUI  OpraHU3MOB B
skocucteMax. Porb kackadnoco s¢hgexma u 6u008-30upuxamopos (Knouesvix 6udos) 6
@yHkyuonuposanuu  sxocucmem. llepeHOC HHEPrUM W  BEHIECTB MEXAY CMEXKHBIMU
ASKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYISIUUA HM SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3ACHCTBUI.



Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSULECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JleMoOHCTpaL U

[Toptpet: A. Ix. Tencnu.

Tabmuupl u cxemsl: «CTpykTypa OHOLIEHO3a», « DKOCHCTEMA HMIMPOKOIUCTBEHHOTO JIecay,
«JKocucTeMa XBOWHOTO Jecay, «DyHKIMOHAIbHBIE TPYMNIbl OPraHU3MOB B HKOCHUCTEME,
«KpyroBopor BemiectB B 9KocucreMe», «llenmn mnwuTaHus (macTOMINHASA, JETPUTHASA)Y,
«OKoyornyecKas MUpaMua yucemn», « IKoJoruueckas nupammuaa 6uoMaccel», « IKOJIOrHIecKast
nupampaa sHeprum», «OOpazoBanue Oonotay, «llepBuynas cykueccus», «BoccraHoBieHue
Jeca mocliie moxapa», «IKocUcTeMa 03epa», «ArpoueHos», «KpyroBopoT BeIIECTB U MOTOK
SHEPruM B arpoueHosey, «I[Ipumepsl ypdoskocucTem.

O6opynoBanue: repOapu pacTeHUM, KOJUICKIMM HACEKOMBIX, uyuesia IMTUI[ U 3BEpew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUHN, aKBApUYM KaK MOJIENIb IKOCUCTEMBI.

IIpakTuyeckasi padora «3ydueHue u onrcanne ypo0IKOCHCTEMBI».

Jlaboparopnas pa6ora «/3yueHue pasHOOOpa3us MEJIKUX TOUYBEHHBIX YICHHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKCKypeusi «DKCKypCHsl B THIIMYHBIN OMOTeoreHo3 (B AyOpaBy, Oepes3HsK, €IbHHK, Ha
CYXOJIOJIbHBII UM TOWMEHHBIH YT, 03€p0, O0JI0TO)».

IKeKypeust «IKCKYpCHsl B arpodKOCUCTEMY (Ha M0JIE WIH B TEIUIMYHOE XO35HCTBO)».

Tema 10. buocgepa — riodanbHas IKOCHUCTEMA

buocdepa — obmerianerapuas 00oj04Yka 3eMiIH, TJe CYIIECTBYET WM CYIIECTBOBAja
*u3Hb. PazButue npencrasienuii o ouocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnaackoro o
ouocdepe. Obmactu 6mochepsr u e€ cocras. XKupoe BeniecTBo Onocheps! u ero GyHKINH.

3aKOHOMEPHOCTH cyiecTBoBaHus 6uocheprl. OcobenHocTu 6uochepsl Kak rmodanbHON
skocucTeMbl. JluHammdeckoe paBHoBecue B Omocdepe. KpyroBoporel BemiectB U
OHOreoXMMHYECKHE HUKIBI (Yriiepoa, a3ota). PUTMuuHOCTS sBIeHU# B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonarue o Guome. OCHOBHBIE OMOMBI CYILIU: TYyH/Ipa, XBOHHbBIE
Jeca, CMEUIaHHbIE U IIMPOKOJIMCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIyCTBIHHU, TPOIIMYECKHUE JIECA,
BBICOKOTOpbsi. Knumar, pacTuTeNnbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa M (YHKUUS O>KUBBIX CHCTEM, OLEHKAa HX PECypCHOro TMOTEHLHala |
O6rochepHbIX QYHKITHM.

JleMoHCTpanuu

[Toptpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmuuel u cxemsl: «I'eocdepsr 3emnu», «Kpyrosopot a3ora B npupone», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B nmpuponae», «KpyroBopot Bojbsl B IPUPOJIEN,
«OcHoBHble OMOMBI cymny», «Knumarnueckue mosca 3emnm», «Tynapay», «Taiiray,
«CMmemannbii  secy, «lllupokonmucTBennbit necy, «Ctemb», «CaBanHHa», «llycThiHY,
«Tponmyeckuii mecy.

OGopynoBanue: repOapuul paCTeHU pa3HBIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKaOIIas cpeaa

DKOJIOTHYECKHE KpPU3UChI W WX TNpUYHHBL. BozjaeiicTBue denmoBeka Ha Owocdepy.
3arpsi3HeHue BO3IyIIHOM cpenapl. OxpaHa Bo3ayxa. 3arpsi3sHEeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pa3zpymenne noussl. OXpaHa IOYBEHHBIX PeCYpCOB. MI3MeHeHMe Knnumara.

AHTpOIIOTEHHOE  BO3ICHCTBHE Ha pPACTUTENbHBIA M JKMBOTHBIM wmup. OxpaHa
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXPaHbl NMPUPoAbl. KpacHble KHUTH.
Oco60 oxpansiembie npupojnsie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.

OcHOBHBIE IPUHIIUIIBI YCTOMYMBOIO Pa3BUTHUs YEJIOBEYECTBA U MPHUPOAbI. PanmoHansHOE
NPUPOJIONOIL30BaHUE M COXpaHeHHe OHOoJoru4eckoro pasHooOpazus 3emuu. OOmue



3aKOHOMEPHOCTH TJIOOATBHBIX SKOJIOTHYECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €r0 BEpOSITHbIE OCEACTBHSL.

Pa3BuTHE METOMOB MOHHTOPHHTA pPAa3BUTHUS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmubie uccredosanusi nepexooa K pecypcocbepezaiowjeli U KOHKYPEHMOCHOCOOHOL
aHepeemuke. buonozuyeckoe pasnoobpasue u douopecypcuvl. Hayuonanvhvie ungopmayuontsie
cucmemvl, obecneuugaroujue 00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmem 1 cnoco606 6opbobl ¢ GUONOBPEIHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTHEM.

JleMoOHCTpanuu

Tabmuuplr u  cxembl: «3arpsizHeHue armocdepbl», «3arps3HeHre Truapocheps»,
«3arpsisHeHne  mouBbl», «llapHukoBbl  3ddexT», «Ocobo oxpaHseMmble NPHUPOJIHBIC
TeppuTOopun», «Mojaenu yrnpasisieMoro Mupa.

OGopynoBanue: Qororpaguu  OXpaHSIEMbIX pPACTEHUH U JKUBOTHBIX KpacHOU KHUTH
Poccuiickoit denepainuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'H
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TPeOOBAHHUS K peE3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHKCS
pOTpaMM CpeaHEro o0IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKkType JTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS MPOTPamMMbl MO OMOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHHE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTHU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOOIIPEIECIEHUIO,
Hanuuyue momueéayuu K OOY4YCHUIO OHWOJIOTHH, yeleHanpaeieHnoe pazeumue BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENBHOCTH  LEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMH, NPHUCYUIUMH  CUCTEME
Ouosnorudyeckoro  oOpa3oBaHMs, Haauuue NPABOCO3HAHUS  SKOJIOTMUECKOH  KYJIbTYpBI,
CHOCOOHOCMU CMABUMb UEIH U CTPOUTH KU3HEHHBIC IJIaHbI.

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpamMMbl 110 OMOJIOTMH JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUsI BHYTPEHHEW MO3ULIMU JIMYHOCTH, MAaTPUOTH3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHUsI, OEpEeKHOro  OTHOIIEHUS K  KyJIbTypHOMY  HAaclE€IUI0 U  TpajuLUsiM
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuiickoit @eaepannu, pupojie U OKPYKarolen cpee.

JInuHOCTHBIE PE3yNbTAaThl OCBOCHUS Y4eOHOro npeamera «buonorus» I0JIXKHBI OTpaXxarb
TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpWEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXJACHHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHUHCKOrO  OOIIecTBa,
paciIMpeHUe KU3HEHHOI'O OIbITa U ONBITA AESITEIbHOCTH B IPOLIECCE PEATU3aLUU OCHOBHBIX
HallpaBJIE€HUN BOCIIUTATENbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OO0ydYaromerocs Kak akTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOLIECTBA;

OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEsATEeIbHOCTH NPU CO3JaHUN YUeOHBIX MPOEKTOB,
pelieHny yueOHbIX U IT03HABATENIbHBIX 3a/1a4, BHIIOJHEHUU OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONpENeNiATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU YOEXKJIEHUSAMHU, KYJbTYPHBIMUA LIEHHOCTSIMH U COLIMATIbHBIM
MIOJIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBHINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlay, YBAXUTEIHHOTO OTHOIIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKaHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM IEATENBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCHICKON TPpayKTAHCKOW MIACHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTHM Iepel PonmHON, ropaocTty 3a CBOM Kpail, CBOXO
Ponuny, cBOI A3bIK U KyJBTYPY, IPOLLIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;



[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAHI0 W TaMSATHUKAM TMPUPOIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE
OHMOJ0TUH, TOHUMAaHKS 3HAY€HUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxIEHHOCTh, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOHUUBOTO OYyIyIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSTHS [IEHHOCTEH CEeMEWHOU >KM3HU B COOTBETCTBUHU C TPAAUIIUSIMU HApOJOB
Poccuu;

4) 3CTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHUIAX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
KauyecTBa TBOPUECKON JTMUHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHUPOBAHHMS  KYJLTYPbI  310POBbS U
IMOLUMOHAIBLHOTO 0JIArONoJIy4usi:

NOHMMAaHKE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *u3HH (30pOBOE MUTAHHUE,
coOI0ZIcHHEe TUTUEHHUYECKUX IMPaBWJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHM M OTIbIXA,
perymsipHass (QU3MYECKas AaKTUBHOCTB), OEpPEeKHOTO0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPAaBWJI WHIAMBUIYAIBHOTO M KOJUICKTHBHOTO O€30TacHOIO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HHU JIOJCH;

OCO3HAHWE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0TO0HE;

TOTOBHOCTH K aKTHBHOU JICSITEIILHOCTHA TEXHOJIOTHUECKON M COITUAIBHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NeSITeTbHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHoHANbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OymyIieit mpodeccun u peaaTnu30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TIIaHBI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH Bcen
KU3HU;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH I[eJIecO00pa3HOe OTHOIICHUE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emuie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHUE YPOBHS DSKOJOTHYECKOW KYJIbTYphI: MPHOOPETEHHE ONBITA ILIAHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXKHBIX MOCIEICTBUHN ISl OKPYKAIOIIEH CpeIbl;

OCO3HAHHE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U ITyTel UX PEeIICHHUS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMbIe MPU U3YYCHUU OMOJOTUM 3HAHUS M YMEHUS
IPU pEIICHUH TMPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHPOJIONONBE30BaHIEM (COOI0eH e
MpaBUJI TIOBEJIEHUSI B MPHUPOJE, HAMPABICHHBIX Ha COXPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOochepbl);



AKTUBHOE HEIPUITUE NCUCTBUM, NMPUHOCAIIMX BPEL OKPYXKAIOUIEH IPUPOJHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEICTBHS MPEANPUHUMAEMbIX
JICMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYJIBTYphI, OIBITa
JIEATEIbHOCTH  JKOJOTMYECKOM HAIpPAaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATbCA WMH B
[IO3HABATEJIBHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTHUKE, IOTOBHOCTHM K YYacCTHIO B
IIPAKTUYECKOU JEATEIbHOCTH DKOJIOTHUECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YNTATEJIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

IOHUMaHue cneuu(uky OMOJIOrMM Kak HayKH, OCO3HaHMA €€ pojid B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOOIIecTBa, B IIO3HAHUM MPUPOAHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOJIEM COXpPaHEHUS PUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHON LMBUIM3ALUU: 00eCreueHus
HOBOT'O YPOBHSI Pa3BUTHSl MEIULUHBI, CO3AHUE NEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl Pa3BUTHs YEJIOBEUECTBA, MIOMCKA IyTeH BBIXOJAa U3 INI00ATbHBIX
HKOJIOTMYECKUX NPOOJIeM U OOecreueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIyUEHUU OMOJOTMYECKHX 3HAHUW B IIEJIAX IOBBIIICHUS OOIIEH
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi mpu U3y4eHnr ONOIOTHH;

IIOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMs SIBICHUMN
OKPY’KAIOIIEro MUpa M HPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHbIE
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS [aHHBIX C IENbI0 TOJXYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJs pelieHus
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOCKTHYIO H
HCCJIEI0BATEILCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpa3OBaHHUIO, K
AKTUBHOMY TIIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3ysbTaThl OCBOEHUs y4ueOHOro mnpeamera «bHojorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOyYArOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpenMeTHbIe) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHNe, HaOII0/eHUe, U3MEPEeHUe, HKCIEPUMEHT U JIpYTHe); YHHBepcallbHbIE
yueOHbIe JeicTBUS (TO3HAaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIeUnBaOIINE
¢dopmupoBaHne (YHKIHOHAIHLHON T'PAMOTHOCTH M COLMAIbHON KOMIIETEHIIMH OOy4aroIIuxcs;
CHOCOOHOCTh oOyuaromuxcst HCIOJIb30BaTh OCBOEHHbBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON IPAKTHKE.



B pesynprare wn3ydeHuss OMONIOTMM Ha YPOBHE CpeAHEro oomiero oOpa3oBaHud Yy
obOyyvaromerocss OynyT copMUpOBaHBI MMO3HABATEIbHBIC YHHUBEPCAIbHBIC ydeOHBIC IEHCTBUSI,
KOMMYHHKATHBHBIC YHUBEpCAJIbHbIC Y4eOHBIC JEHCTBHUS, PETYIATUBHBIE YHUBEPCAIbHBIE
y4eOHbIC JICHCTBUS, COBMECTHAS IEATEILHOCTb.

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETro 00Iero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OBj1ajeHNe YHHBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 0a3oBbIe JJOornyecKue AeHcTBHSA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMHM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHHS (aHAN3a,
CHHTE3a, CpaBHEHHMS, KiaccU(pUKauu, OOOOIICHMS), PACKphIBaTh CMBICT OHOJOTHYECKHUX
MOHSITHI (BBIIEIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBSI3U C IPYTUMU TIOHATUSIMU );

ONpeNeNaTh UENN ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHUKCHUS,
COOTHOCHUTH PE3yIbTAaThl ACATEILHOCTHU C TIOCTABICHHBIMU IEJISIMH;

UCTIOJIB30BaTh OWOJIOTHUECKUE TOHSTUS M OOBsSCHEHHS (AKTOB W SIBICHUH KUBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHBHbBIC, JICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYHMU Pa3HOrO POja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHAJIM3a UMCIOIIUXCS MaTEePUATbHBIX
U HEMaTEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJHTATOB IIEIISM,
OIICHUBATh PUCKH TOCICICTBUN ACSITEILHOCTH;

KOODJIMHUPOBATh W BBINOJHATE pPa0dOTy B YCJIOBUSIX PEaTbHOTO, BUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a30BLIE HCCIEN0BATEILCKHE AeHCTBUSA:

BJIQ/IETh HABBIKAMH y4€OHO-UCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pellIeHus MPaKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHBIC BUJBI JCSITEILHOCTH [0 TOJIYYCHUIO HOBOTO 3HAHUSA, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsSX, B TOM YHUCIE TpU
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

dbopMupoOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMA W METOJIaMU;

CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIC 33Jaud B 0OpA30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISBJISITH MPUYMHHO-CIIEJCTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aj7ady, BBIABUTATh
TUTOTe3y €€ pelIeHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKa3aTelIhCTBA CBOMX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHWS 3a7add  Pe3yIbTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIUsM, OIIEHUBAThH IPUOOPETEHHBIH OITBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMeTh TEpPEHOCUTh 3HAHWS B  TMO3HABaTEJIbHYIO M  TMPAKTUUYECKYI0  00JacTu
KU3HECATCIIEHOCTH;



YMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIIBUTAaTh HOBBIE WJEH, Mpeajaratb OpUTHHAJIbHBIE MOJXOAbI U pEUICHHs, CTaBUTh
Ipo0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe y4eOHOro mocolwus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTUYECKUX CIIOBApSX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAIM3UPOBATh WH(MOPMALMIO DPAIMIHBIX BUIOB U (POpM
MPEJICTaBICHUSI, KPUTUUECKH OLEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNUBOCTD;

dopMynHupoBaTh 3ampOCHl M MPHUMEHSATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOH J1JIs BBIIIOJIHEHUS YUEOHbIX 3a/1a4;

NpPUOOpPETaTh OMBIT WCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY TNPEACTABICHUS OHOIOTUYECKON
uHpopmanuu (cxemsl, TpaduKy, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYecKue, GU3NYECKue W MaTeMaTH4eCKUe 3HaKh U CHMBOJIBI,
dopMmyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BJIQJICTh HABBIKAMH pACIIO3HABAHWS W 3alIUTHl  HWHPOpPMAIHK, WHOOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBJjajieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBHICKA3hIBATH
CYXKIECHHUSI OTHOCUTEJIbHO BBINOJHEHMSI NpeJylaraeMoi 3aJayd, Y4YWUTHIBaTb WHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTA WA JUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHBIC CpEACTBA OOIICHHs, MOHUMATh 3HAYEHHE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTH IEPErOBOPHI;

BIIQJIETh PA3NUYHBIMU CIOCO0aMU OOIIEHUS M B3aHMMOJCHCTBHS, MOHHUMATh HaMEpPEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) COBMeCTHAS [1eATeJIbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYATbHONW pabOTHI IpU
pelieHny OMoJorndeckoi mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHUS IPYNIOBIX
¢dbopM B3aMMOCHCTBHYSI P pELICHUH YyueOHOM 3a/1auH;

BBHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh [I€TU COBMECTHOM JESITENIbHOCTH, OpPraHW30BBIBATH M KOOPJIWHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHCTBUHM, PACIPENENATh POJU C YyUETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE NPOEKTHI, OLIEHUBATh MJIEU C TMO3UIMU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PA3JIMUHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPaKEHHE, ObITH MHUIIUATHBHBIM.

OBJ1ajieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU JeHCTBUSIMU:

1) camoopranusanus:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX U y4EOHBIX CUTYyaLlUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKAaxX IO OTHOIIEHUIO K XXMBOH IPUPOZAE, CBOEMY 3J0POBBI0 U 30POBBIO
OKPYKaIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh MO3HABATENbHYIO AEATEIbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PELICHUS NpoOIeMbl ¢ YIETOM UMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIIOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM;

pacIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEAIOYTEHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO M TPOSIBICHUIO MIMPOKOH SPYIUIIMH B PA3HBIX 00JACTIAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YIHTATOB LIETISIM;

BJIaJICTh HaBbIKAMU [103HABATEIbHON peduIeKCUU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIOIH30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOT'O PELLCHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEHICHHUS 10 UX CHIKCHHIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ Pe3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ce0s M APYTUX:

OpUHUMATh ceOsl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTUBBI U QPTYMEHTHI IPYTUX MIPH aHAJIN3E PE3YJIbTaTOB ACATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUH JPYroro YeJIOBeKa.

NPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynabTaThl OCBOEHHS coiepxaHus ydueOHoro mpeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPUEHTHPOBAHBI Ha o0ecriedeHre MpoPMIbHOTO 00yYeHHST 00yUYaroInuXCs
Oouonorun. OHM BKIIOYAIOT: crenuuyeckue A OWONIOTUM HaydHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUI MO OCBOEGHHIO, HMHTEpPHpPETAlMd U NpeoOpa3OBaHUIO 3HAHWM, BHJbI
JESTENIbHOCTH MO TONYyYEHUIO HOBBIX 3HAHUM W MX NMPUMEHEHHIO B PA3IMYHBIX YUEOHBIX, a
TaK)X€ B PEATbHBIX JKM3HEHHBIX CUTyanusx. [IpeamMeTHbIe pe3ynbTaThl MpeICTaBICHbI 10 ToaaM
W3Yy4YEHUSI.

[IpeameTHBIe pE3yNbTaThl OCBOEHUsS yueOHOTOo mnpenmera «buomorus» B 10 Knacce
JIOJIKHBI OTpaXaTh:

c(hOopMUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUN E€CTECTBEHHO-HAYYHONW KapTHUHBI MHpA, B MO3HAHUU 3aKOHOB MPHUPOABI H
pEIIeHNH POOJIeM pallMOHATFHOTO TPUPOAOIIOIH30BaHUS, O BKJIA/IE POCCUMCKUX H 3apPYOESKHBIX
YUEHBIX B Pa3BUTUE OUOJIOTHH;

BIIQJICHUE CUCTEMOW OMOJOTHYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOTIOJATAIOIINE
OMOJOTUYECKHEe TEPMHUHBI U TIOHATUS (PKU3Hb, KJIETKa, OpPraHW3M, MeTaboiu3M, TOMEeOcTas,
CaMOPETYJISIHS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BHUTHE),
Oouonorunueckne teopun (kinerounas Tteopus T. IlIBamma, M. Illneiinena, P. Bupxosa,
XpoOMOcCOMHasi Teopusi HaciencTBeHHoctn T. Moprana), yuenns (H. 1. BaBunoBa — o meHTpax
MHOT000pa3usl M MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
MIEPBOTO MMOKOJIEHHUS, PACIIETUICHUS, YUCTOTH TaMeT, He3aBUCUMOT0 HacienoBanus ['. Menaens,



TOMOJIOTUYECKUX PSAJAOB B HaclencTBeHHOW wu3MmeHunBoctu H. WM. BaBuiioBa), mpuHLMIBI
(KOMIIIIEMEHTapHOCTH );

BJIa/ICHNE OCHOBHBIMHM METOJAaMH HAY4YHOI'O ITO3HAHUS, UCIOJIB3YEMBIX B OMOJIOTMYECKUX
HCCJIEIOBAHMSIX KUBBIX 00BEKTOB (OMHCAHKE, U3MEPEHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucie OakTepui, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPraHOB U CUCTEM OPraHOB PACTEHHM, KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB JKU3HEAEATEIbHOCTH, MPOTEKAIOIMX B OpraHU3Max pacTeHHM, >KUBOTHBIX U
4eJI0BeKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEHIeCTB (METa00IM3M), IPEBPAILICHUS SHEPTHH,
Opo’KeHUs, aBTOTPO(GHOr0 U reTepoTpOoPHOro TUIOB MUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MHTO3a, MeH03a, TaMeTOreHe3a, SMOPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHSA, PA3MHOKCHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHs OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBHUS T'€HOB, IE€TEpO3HUca,
HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAHABIMBATh B3aUMOCBSI3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKIMSIMH,
CTPOCHHUEM KJICTOK Pa3HbIX TKaHEeW U X (QYHKIUSIMHU, MEXy OPTaHaMU U CUCTEMaMH OPTaHOB Y
pacTeHUid, >KMBOTHBIX M 4YellOBEKa M MX (YHKIHUSIMH, MEXKIYy CHCTEeMaMHU OPraHoB U HX
GYHKUMSIMH, MEXIY 3TanmamMd OOMEHA BEIECTB, dTallaMH KJICTOYHOTO ILHUKJIA U YKU3HEHHBIX
[UKIOB OPraHu3MOB, JTallaMd AMOPUOHAILHOTO pA3BUTHUS, TEHOTUIOM U (DEHOTHIIOM,
¢deHoTurnom u (hakropamMu Cpesl OOUTAHUS;

YMEHHE BBISBISITh OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHUCIIE PACTCHHI,
JKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOIB30BaTh COOTBETCTBYIOLIUE apTyMEHTHI, OMOIOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJISl I0KA3aTeJIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX IPYIIIL;

YMEHHE pellaTh OUONOTUYECKUE 3a7aud, BBISBISATH MPUYMHHO-CIECICTBEHHBIC CBS3U
MEXIY HCCIECIYEMbIMH OHOJIOTMYECKUMHU TMPOIECCAaMU U SIBJICHUSIMU, J€JIaThb BBIBOJIBI U
MIPOTHO3bl HA OCHOBAHMH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIOJHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bI, MPOBEPATh UX OSKCIECPUMEHTAIBHBIMUA CPEICTBAMH,
dbopMynupys 1eb UCCIe0BaHuUs, aHATM3UPOBAThH MOJYYCHHBIE PE3YNIbTAThI U JeNIaTh BHIBOIBI,

YMEHUE Y4YacTBOBaTh B YYEOHO-HCCIEIOBATEIHCKON padoTe MO OMOJOTUM, DKOJIOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOIbHBIX HAyYHBIX OOIIECTB, W MyOJHMYHO MPEACTaBIATh
MOJIYYCHHBIEC PE3YJIbTAThl HA YICHUYECKUX KOH(PEPECHITUSX;

YMEHHE OLIEHWBAaTh JTUYECKHUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0nactu
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAlpaBICHHOE
M3MEHEHHE TeHOMAa U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BEIOOP OyayIiel npodecCuoHaIbHOU JesATeTbHOCTH B
obnactu OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH, CEIbCKOTO XO35HCTBA, MHUIIIEBOI
MPOMBIIIUICHHOCTH, YIAyOJsATh IO3HABAaTEIbHBIM WMHTEpPEC, HANpPaBICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu M MPOAODKEHHE OHOJIOTHYecKOro oOpa3oBaHUS B
OpraHM3alMsaX CpeIHero NpodecCuOHaIBLHOTO U BhICIIEr0 00pa30oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHOro mnpenmera «buomorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE W POJHM OMOJIOTHUU B CUCTEME €CTECTBEHHBIX HayK, B
(GhOpMHUPOBAaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpAa, B TIO3HAHWU 3aKOHOB
MPUPOJBI U PEHICHUH YKOJIOTHUYECKUX MPOOJIEM YeTOBEUeCTBa, a TaKXKe B PEIICHUH BOIIPOCOB
pPaIMOHAIBHOTO TPUPOJOIOIB30BAHUA, W B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K
npupoje, oOIIeCTBY, YEIOBEKY, O BKJaJ€ POCCHMCKHX M 3apyOeXHBbIX y4YEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BJaJIeTh CHCTEMON OMONOTHYECKUX 3HAHUHM, KOTOpas BKJIIOYAET ONpeAeTeHHsS U
MOHUMAaHWE CYIIHOCTH OCHOBOIIOJATAOMIMX OMOJOTUYECKUX TEPMUHOB W TIOHATHH (BHI,



sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoironuoHHass Tteopusi Y. JlapBuHa,
CUHTeTHYeCcKass Teopus sBojtonun), yueHus (A. H. CeeproBa — 0 MyTAX W HampaBIICHUSIX
spomonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. BaiinGepra, 3apoapimeBoro cxoactBa K. M. baspa), mpaBuna (Muaumyma 1O. JIuOuxa,
IKOJIOTHUYECKOM MUpaMUIBI SHEPTUH ), TUTIoTe3bl (TumnoTe3a «vupa PHK» V. 'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJAMU HAyYyHOTO MO3HAHMS, HCIOIb3YEMbIMU B
OMOJIOTHYECKUX HCCIIEAOBAHMIX JKUBBIX OOBEKTOB M DJKOCHUCTEM (OMNHMCaHUE, H3MEpeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMU BBISIBJICHHS U OLIEHKH aHTPOINOICHHBIX M3MEHEHUN B
PUPOJIE;

YMEHHE BBIACHATh CYUICCTBEHHbIC NPU3HAKU: BHUAOB, OMOreONEHO30B, AKOCHUCTEM U
Ouocdeprl, CTAOMIM3UPYIOIIETO, MABIDKYIIETO W pa3phIBAIOIIEro €CTECTBEHHOro 0TOopa,
AJJTONATPUYECKOr0 U CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS IBIKYIIUX CHJI 3BOJIIOLUU
Ha TeHO(OH]| MOIMYJISAUHN, TPUCIOCOOICHHOCTH OPraHU3MOB K cpefe OOMTaHMs, YepeOBaHUS
HAIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXAY IPOLECCAMU HBOJIOIUH, JBHKYIIUMHU
CHWJIaMU aHTPOIOTeHe3a, KOMIIOHEHTAMH PAa3JIMYHBIX 3KOCHUCTEM M NMPUCHOCOOIECHUSMU K HUM
OpraHU3MOB;

YMEHHE BBISBIISTh OTJIUYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIEHHOCTh BUIOB
K cpere oOuTaHus, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBA POJICTBA OPraHM3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAHWs, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEeHHUs] MHOT000pa3us BUAOB M DKOCHCTEM KaK YCIIOBUS COCYIIECTBOBAHMSI MPUPOJIBI U
YeJI0BEUYECTBA;

YMEHHE pellaTh OHOJNIOTHYECKUE 3a7aud, BBIBISATH HPUYUHHO-CIEICTBEHHBIC CBS3HU
MEXIy HCCIEAYEeMBIMH OWOJIIOTUYECKUMH TIPOIIECCAMH W SIBIICHHUSMH, J€laTh BBIBOIABI M
MIPOTHO3bI HA OCHOBAHMH TOJIYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia TPU
paboTe ¢ yueOHbIM U 1a00opaTOpHBIM 000pYIOBAHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCeI0BaHNs, aHATM3UPOBATh OJIYUEHHBIE PE3YIbTaThl U JIEJIaTh BHIBOJIBI;

YMEHHE Y4YacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIHCKON padoTe MO OMOJIOTUM, DKOJIOTHH W
MeIUIUHe, MPOBOAMMOM Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, M MYOJIMYHO MPEICTaBIATh
MIOJTy9YCHHBIC PE3YJIbTAaThl HA YICHUYECKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHMBAaTh THUIOTE3bl U TEOPUM O MPOUCXOKIACHUU JKU3HHU, 4YeJOBeKa U
YeIIOBEYECKNX pac, O MPHUYMHAX, MOCIEACTBHIX M CIIOCO0axX MPEJOTBPALICHHUS TI00aTBHBIX
U3MEHEeHUu# B buocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayiiel mpopecCHOHAIBHON AeATETFHOCTH B
o0Omactd  OMOJOTMM, SKOJOTMH, TPHPOJONONIB30BAHUS, MEIUIUHBI, OHOTEXHOJOTHH,
TNICHIXOJIOTHH, BETEPHUHAPHH, CEIBCKOTO XO3AWCTBA, MHUINEBOW MPOMBIIIICHHOCTH, YTIIyOIsTh
[IO3HABATENbHBIM WHTEpEC, HANpaBICHHbI Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOILIEH
npodeccun M MPOJODKEHHE OMOJOrMYecKoro o0pa3oBaHHMS B OpraHM3alUsIX CpPETHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM ugposbie
Ne i/ NporpaMMEl pa Beero Kontpoabusbie IIpakTnueckue f)lépg? OBAT e‘])n)mﬂ e
padoThI padoThI pecype
1 buosiorus kak Hayka 1
2 JKuBbIE CUCTEMBI I UX U3YYCHUE 2
3 buonorus knetku 2 0.5
4 XHUMHUYECKasi OpraHu3anus KIETKN 10 1 1
5 Ctpoenue u GyHKIMH KICTKU 8 2
6 OOMeH BellecTB U NIPeBpalleHUEe YHEPTUHU B 9 1 1
KJIETKE
7 HaCJ'IellCTBeHIfaSI nHpopmanus u 9 05
peanu3anus e€ B KIETKE
8 JKv3HEHHBIN MK KIETKN 6 1
9 Crpoenuie U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5
11 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ’ 0.5
M3MEHUYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 1
14 I'enernka uenoseka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKasi OMOIOTHS 4
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 13




11 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBaHue pa B U TeM u¢poBsI
Ne i/ IpOrpaMMEI pasaeto ¢ Beero Kontposbubie IIpakTnueckue g:-) p?::) OOB aT:J)IbHH e
padoThI padoThI pecypebi
1 3aposkJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MIPEJICTABICHUI B OMOJIOTUI
2 MHuKpO3BOIIONHUS U €€ PE3YNIbTATHI 14 1 2
3 Maxpo3BOIIOLMS U €€ PE3YIbTAThI 6
4 [IpoucxoxaeHNe U pPa3BUTHE KU3HH HA 15 1 15
3emuie
5 IIponcxoxaeHue yeaoBeKa — aHTPOIIOTEHES 10 1 1
DKOJIOTHSA — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpPTaHU3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollel cpenon
7 Opranu3Msl U cpefia 0OUTaHMs 9 1 1.5
8 OKoJI0TUsl BUJIOB U MOIMYJISILIUMA 9 1 0.5
9 DKoJorusi coo01ECTB. DKOJIOTHYECKUE 12 05
CUCTEMBI
10 buocdepa — rmodanpHas skocucTema 6
11 YenoBek u OKpykaromias cpeaa 6
12 PeszepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBO 4acoB 3ﬂeKTp0HHBIe

Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n P Bcero 5 p I:; u3ydyeHusi oOpa3oBaTesIbHbIE
adoThI a0oThI
pado pabo pecypcsbl

buomnorus kak KOMIIJICKCHasI HayKa U KaK
4aCTb COBPCMCHHOI'O O6I.H€CTBa

JKuBbIE CHCTEMEBI U UX CBOWMCTBA 1

YPOBHeBaﬂ OpraHu3anyAa )KUBbIX CUCTCM 1

B AN IR \S)

HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH.
Knerounas teopus

MeToab! MOJIEKYJIIPHOM U KJIETOYHOM
ouonoruu. [Ipaktuyeckas padora
«M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH
(xpomatorpadusi, anextpodopes,
TuddepeHMaIbHOe HEHTPU(YTUpOBaHHUE,
[TLIP)»

6 XHUMHUYECKUIN COCTAB KIETKH 1

MI/IHepaJ'II)HBIG BCIIECTBA KIICTKHU, UX
Ouosornueckas POJb

Opranuyeckue BelecTBa KIETKH — OEJIKH.
JlaGopaTtopHnas pabota «O0Hapyx)eHne
0EJIKOB ¢ TOMOIIBIO0 KaYeCTBEHHBIX
peaKkuuii»

CsaoiicTBa, k1accuduxanys u GyHKuun
0enKoB

Opranuyeckue BelecTBa KJIeTKH —
YIIIEBOJIBI

10

OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKHU —
JIUTIU ABI

11




Hyxkneunossie kucnorsl. JIHK u PHK.
JlaboparopHnas pabota «Mccrnenoanue

12 HYKJIEMHOBBIX KHCJIOT, BBIJICJIIEHHBIX U3 0:5
KJIETOK Pa3JIM4YHbIX OPraHU3MOB
Crpoenue u pyakuuu ATO. Jlpyrue

13
Hykieosuarpudpocharsr (HTD)

14 CexsennpoBanue [JHK. Metozs
T€HOMHUKH, TPAHCKPUIITOMMKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYPHON OHONIOTHH

16 Tuns! knetok. [Ipokapuornueckas KieTka
Ctpoenue 3yKapruOoTHYECKON KIIETKH.

17 [TpakTuueckas pabora «/3ydeHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [IoBepxHOCTHBIN amnmapar KIeTKU
OnHOMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [TpakTnyeckas pabora «M3ydenue 0.5
JBUKEHUSI LIUTOIIa3Mbl B PACTUTENIbHBIX
KJIIETKax»
[TosryaBTOHOMHBIE OPraHOUABI KIETKU:

20 MUTOXOHJIpUH, TTacTUbl. JlabopaTopHas 05
pabora «VccrnenoBanue miasmMoiansa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHOuIbl KIETKU

22 Crpoenue U GyHKIUH s7pa
CpaBHUTENBbHAS XapaKTEPUCTUKA KIETOK

23 sykapuort. JlabopaTopnas pabota 05
«M3yueHne cTpoeHNs KIETOK pa3InYHbIX
OpPTaHU3MOBY
AcCUMWISIIIIS ¥ TUCCUMMIIALIUS — JBE

24 CTOpOHBI MeTabonu3ma. Tumnsl oOMeHa

BemecTB. JlabopaTopHas pabora
«M3yyeHne KaTaIuTHYECKON aKTUBHOCTH




(dbepMeHTOB (Ha IpUMepe aMIIIa3bl WIH
KaTaiasbl)»

DepMEeHTaTUBHBIN XapaKTep peaKni
KJIeTOYHOr0 MeTabonu3Mma. JlabopatopHas

25 pabora «3yueHue ¢pepMeHTAaTUBHOTO 0.5
pacIlerIeH s IEpoKCHIa BOAOPOa B
pPacTUTEIbHBIX U )KUBOTHBIX KJIETKAX)
26 benku-akTuBaTOphI U OEIKU-UHTUOUTOPHI
27 ABTOTpOGHBII THII OOMEHA BEIIECTB
28 ®doTocHHTE3
XemocwuHrTes. Jlaboparopras pabota
29 «CpaBHeHHE MTPOLIecCOB (POTOCHHTE3A U 0.5
XEMOCHHTE3a
AHa’poOHbBIC OpraHu3Mbl. Buibl OpokeHusl.
30 JlaGopatopHas pabota «CpaBHEeHUE
IIPOLIECCOB OPOKEHUS U JIbIXaHUS»
31 AspoOHBIE OpraHU3MBbl. JTaIlb
SHEPreTUIecKoro ooMeHa
OHeprust MEMOPaHHOT'O TPaIUeHTA
32 npoToHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuiuu MaTpu4HOro CUHTE3a
34 Tpanckpunuus — marpruunslii cuaTe3 PHK
35 Tpancsius u e€ sTarmbl
36 KoaupoBanue amuHokucnor. Poib
pubocoMm B OmocuHTe3e Oenka
37 Opranuzanys reHomMa y IpoKapuoT u
JyKapuoT
38 MonexynsipHbIe MEXaHU3MBI YKCTIIPECCHU
TeHOB Y 9YKapHOT
39 Bupycsl — BHekseTOUHBIE (OPMBI JKU3HU U 05

oOnuratHele napasuThl. [IpakTuueckas




pabora «Co3ziaHue MOJENHU BUPYCa»
BupycHsle 3a0051eBaHUS YEIOBEKA,

40 YKUBOTHBIX, PACTEHUI

41 Ha"orexHomornu B OMOJIOTUH U MEIUIINHE

42 JKU3HEHHBIN UK KIETKA

43 Marpuunsiii cuate3 JJHK
Xpomocomsl. JlTaboparoprast pabota

44 «3yyeHne XxpoMocoOM Ha FOTOBBIX 0.5
MHUKpOIIpenaparax»

45 JleneHue KJIETKM — MHTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlaGopaTtopHnas pabora «Habnronenue 05
MHUTO32 B KJIETKaX KOHUMKA KOPEIIKA JIyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»

47 Perysnsiiins ’KM3HEHHOTO IUKJIA KIETOK

48 OpranusM Kak eJMHOE LIEJ0e

49 Txanu pacrenuil. Jlaboparopnas pabota 05
«3y4deHne TKaHEeN pacTEHUI
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 JlaboparopHnas padota «/3yueHue TkaHen 0.5
YKUBOTHBIX)
Opranst. CucreMsl opranoB. JlaboparopHas

51 pabora «/3ydyeHne opraHoB IIBETKOBOT'O 0.5
pacTeHus

52 Omnopa Tena opraHu3MoB

53 JIBuKeHME OpraHu3MOB

54 IIutanue opranu3MoB

55 [IuTaHne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas CUCTEMA YEJIOBEKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U




YCJIOBCKa

58 TpaHcHOpT BElIECTB Y OPraHu3MOB
59 KposenocHas cucrema o3BOHOYHBIX
KUBOTHBIX U 4€JIOBEKa
60 Boizenenue y opranuzmMoB
61 3anuTa y OpraHu3MoB
62 HNMMmyHHas cuctema 4enoBeka
63 PaznpaxxumocTs u perynsauus y
OpPraHU3MOB
64 ['ymopanbHast peryssiius 1 3HI0OKpUHHasI
CUCTEMA KUBOTHBIX U YEJIOBEKA
65 @DopMbl pa3MHOKEHUSI OPraHU3MOB
66 [TosnoBoe pazMHOXKEHKE
67 Meiio3
["amerorenes. OOpa3oBaHue U pa3BUTHE
63 NOJIOBBIX KJeToK. JIabopaTopHas pabora 05
«M3yueHne cTpoeHNUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
69 NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3
70 3aksajika OpraHoB M TKaHeH U3
3apO/JIbIIIEBbIX JUCTKOB
PocTt u pa3zButre XHUBOTHBIX.
71 JlaGoparopHas paboTa ((BBI&IBJIevHI/Ie 05
MPU3HAKOB CXOJCTBA 3apOIbIIIen
MO3BOHOYHBIX KUBOTHBIX)
PasMHOX€EHUE U pa3BUTHE PACTCHUM.
72 JlaboparopHas pabota «CTpoeHnEe OpraHoB 0.5
Pa3MHOKEHHUS BBICIIUX PACTEHUI»
73 HcTopus CTaHOBJIEHUS U PA3BUTHS

TCHCTUKHU KAaK HAYKH




OCHOBHBIE ITIOHSATHS U CUMBOJIBI TEHETHUKH.

74 JlaGopaTtophas paborta «Jlpo3zodriia kak 1 0.5
00BEKT reHeTUYECKHUX HUCCIICTIOBAHUI
3aKOHOMEPHOCTH HACJIEAOBAHUS
npu3HaKoB. MoHorubpuaHoe
75 ckpemuBanue. [IpakTuueckas pabora 1 0.5
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpeUIBaHus y Apo30duinr"
76 [uTonornueckne OCHOBBI MOHOTUOPHIHOTO 1
CKpEIIMBaHUS
77 AHanuzupyroniee ckpeuiuBanue. Hemonnoe 1
JIOMUHUPOBAHUE
JluruOpuHoe cKpeniuBaHue.
78 [TpakTuueckas pabota «3yueHue 1 05
pe3yabTaTOB AUTUOPUIHOTO CKPEIIUBAHUS '
y Jpo30(QHIIBD)
79 [{utonornyeckne OCHOBBI TUTUOPHUIHOTO |
CKpELIMBAHUS
80 CuenneHHoe HacleJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHSI HACIEICTBEHHOCTH 1
82 I'enernka nona 1
83 ['eHOTHIT KaK LIETIOCTHAS CHCTEMA 1
’4 FeHeTHquCKHfI KOHTPOJIb Pa3BUTHSL 1
pacTeHuM, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTD MpU3HAKOB. Buibl 1
W3MEHYHBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuanvoHHsI psa U BaprallMOHHAS
kpuBast. JlaboparopHas paboTa
87 «MccnenoBanne 3aKOHOMEPHOCTEN 1 0.5

MOIU(PUKATTIOHHON U3MEHUNBOCTH.
ITocTpoenre BapranOHHOTO psiia U




88

BAapUALIMOHHON KPUBOM»

I'enoTunuyeckas U3MEHUMBOCTb.
KoMOnHaTHBHAs HU3MEHYHMBOCTE

89

90

MyTanuuoHHas N3MEHYHUBOCTb.
[IpakTuyeckas pabora «MyTtanuu y
Jpo30¢uIIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIlMOHHOI'O IpOLIecca.
OnureHeTHKa U SMUreHOMHUKa

0.5

91
92

['eneruka yenoseka. [IpakTuueckas pabota
«CocTaBlieHUE U aHATN3 POJIOCIOBHOI»

MeTtoasl MEAUIIMHCKON N'eHETUKHU

0.5

93

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKU B
npeaoTBpalicHUU U JICHCHUH I'CHCTHYCCKUX
3a00JIeBaHUM YeJIOBEKa

94

95

96

97

98

OCHOBHBIE TIOHATHUS CEIEKITHH.
JlabopaTtopHas pabota «3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] TOMAIITHUX
JKUBOTHBIX)»

MeTto/1bl ceeKIIMOHHOM paboTHI.
JlaGopatopHas pabota «3yueHne MeToa0B
CEJIEKIIMU PACTCHUIN»

JlocTrkeHMs CeIeKMU PaCTEeHUN 1
*HUBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4eHHEe U UCTIOJIb30BaHUE
TE€HETUYECKUX PECYPCOB

buotexHosiorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTuyeckas pabora
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

0.5

0.5

0.5

99

OCHOBHBIE HaIlPaBJICHUS] CHHTETUYECKOU
ounosoruu




100 XpOMOCOMHas U T€HHasl MHKEHEPUs 1
101 MenuiuHcKre OMOTEXHOIOTUH 1

PezepsHbiit ypok. [ToBTOpeHue,

102 .
0000111eHHEe, CHCTEMATH3alis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102

13.5




11 KJIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Beero Kontpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 OposononHas Teopust Y. lapuna 1
’ JIBMOKyIIME CUIIBI DBOJIOLIUU BUJOB 110 Y. 1
JapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
Y UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHr 1
3BOJIIOLIMU
5 DTansl SBOIOIHMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIMS
6 [Tonynsmus — sneMeHTapHas €IUHALIA |
3BOJIIOLUAN
3aKOH T€HETUYECKOro paBHoBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 05
pabota «BpIsiBIeHHE U3MEHYUBOCTH Y ’
0co0eil 0IHOTO BUa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIIUN 1
9 DddexT ocHoBarens. dpdext |
OYTBIJIOYHOTO TOPJIBIIIIKA
10 Murpauuu. M3oaumuu nomysmuii: 1
reorpaduyeckas, Ononormueckas
11 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN 1
(hakTOp IBOFOITUHN
12 [TonoBoii oT60Op 1
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
13 pe3yJIbTaT MUKPOIBOJIIOLIMH. 1 0.5

JlabopaTtopHas paborta «3ydeHue




apoMop(h030B ¥ UIUOATANITAIIUHN Y
pacTeHUM M KUBOTHBIX»

[Tpumepsl pUCIIOCOOICHH Y OPraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHUE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.

14 Jlaboparopuas padota «IIpucrnocobnenus 0.5
OpPraHU3MOB U UX OTHOCUTEJIbHAS
1eJIeCO00Pa3HOCTH
Bun, ero kpurepuu u CTpyKTypa.

15 Jlaboparopnas pabota «CpaBHEHUE BUI0B 0.5
110 MOP(OJIOTHIECKOMY KPHTEPHION»

16 Crpykrypa BUJa

17 BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18 CBS13b MUKPOIBOJIIOIIMH U STTHUIEMUOIOTHN

19 Makpossontonus. [TaneonTonornueckue
METO/]IbI U3yUYEHHS IBOJIOIIUU

20 buoreorpaduyeckue MeToabl U3ydeHUs
IBOJTIOIIAH
OMOPHOJIOTHYECKUE U CPABHUTEIHHO-

21 Mopdororuueckre MeToIbl U3ydeHHs
IBOJTIOIIHH
MonekynsapHO-T€HETUYECKHUE,

22 OMOXMMHYECKHE U MaTeMaTHYECKUe
METOJIbI H3yUYCHHS IBOJIOIIUU

23 O0111e 3aKOHOMEPHOCTH HBOJIIOIIIH

24 AnanTtuBHas paguaius. HepaBHOMepHOCTD
TEMITOB 3BOJFOIIUT

75 HaydHbie THTIOTE3BI TIPOUCX 0K ICHUS
KU3HH Ha 3emJie

26 JloHay4dHBIE MIPEACTABICHUS O 3aPOKICHUH

KHU3HU




OcCHOBHBIE 3Tallbl HEOPraHNYECKON

27
HBOJIIOLIMU

28 ['unioTessl 3apoKACHUS KUZHU
Uctopus 3emiin 1 METOABI €€ U3YUCHUS.

29 Jlaboparopnas padota «3yueHue u 0.5
OIMCAaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»

30 HavanbHble 3Tanbsl OpraHn4eckoin
HBOJIIOLIMH

31 DBOJIIOLMS 3YKAPUOT
OCHOBHBIE 3TaIlbl YBOJIIOIIUU

32 pacturensHoro mupa. [Ipaktudeckas 05
paborta «/3ydeHne ocoOeHHOCTEH
CTPOCHHS PAaCTCHHM Pa3HBIX OTIEIOB»

33 OCHOBHBIE 3TaIlbl BOJIOIUHU KUBOTHOTO
MUpa
DBOJIOIUS )KUBOTHBIX. [IpakTryeckas

34 pabota «3y4yenrne ocoOeHHOCTEH 0.5
CTPOCHHS TIO3BOHOYHBIX KHBOTHBIX)

35 PazButue xu3Hu Ha 3eMIie Mo spam U
neproam

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPU3HUCHI MPOIILIOTO

37 CoBpeMeHHBIH KOJOTUYECKHUI KPU3UC, €T0
0COOEHHOCTH

33 CoBpeMeHHasl cucTeMa OPraHuIeCKOTO
MPOILIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIITIBI
OpraHU3MOB

40 AHTPOIIOJOTHS — HayKa O YeJIOBEKE

41 PazBuTue npenacraBieHuit o

MPOUCXOKIACHUHN YCIIOBCKA




MecTo uesioBeKa B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yuenue ocoOeHHOCTEH 0.5
CTPOEHUS CKeJleTa YeJIOBeKa, CBA3aHHBIX C
MPSIMOX0XKICHUEM

43 JIBHoKYIIME CHIIBI aHTPOIIOT€HE3a

44 CooTHouleHrne ONOIOTHYECKUX U
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOIEHE3E

45 OCHOBHBIE CTaMU AHTPONOTEHE3A

46 [Taneorenerrka u NajeoreHOMHUKA

47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKA
Yenoseueckue pacel. [IpakTudeckas

48 pabota «3yueHne SKOIOrHUeCKUX 0.5
azanTanui 4eJI0BeKay

49 Me:xucuuIIMHApHbIE METOIBI
aHTPOIIOJIOTUHI

50 3apokKI€HUE U pa3BUTHE KOJIOTUU
Mertoas! skonoruu. Jlabopatopnas padora

51 «3yueHne MeTo10B HKOJIOTMUECKUX 0.5
HCCIIEIOBAHUI»

57 3HaueHue 3KOJOTUYECKUX 3HAHUHU AJIs
4eJI0BEKa

53 Okonornyeckue pakTopsl
Abunornueckue GakTopsl. CBET Kak

54 sKosnornueckuii pakrop. JlaboparopHas 05
pabota «BpIsBI€HNE TPUCTIOCOOICHUI )
OpPraHU3MOB K BIUSIHUIO CBETa»
Abuortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKUH (paKTop.

55 JlabopaTopHas pabota «BrisiBieHne 0.5

MPUCTIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO

TEMIIEPATYpPhI»




Aobunornueckue GpakTopsl. BiaxkHocTs Kak
sKojorndeckuii pakrop. JlabopaTopuas

56 1 0.5
paboTta «AHATOMHYECKHE OCOOCHHOCTH
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»
57 Cpenpl 00MTaHUSI OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 ’Kuznennvle popMbI OPraHU3MOB 1
60 buotnueckue GpakTopsl 1
3HavyeHre OMOTUYECKUX B3aHMMOICHCTBHI
61 JUIsl CyHIIECTBOBAHUSI OPTAHU3MOB B CpeZIie 1
oOuTaHus
62 DKOJIOTUYECKHE XapaKTEPUCTUKU |
MOMYJISIIIUH
OcHOBHbIE MTOKA3aTENN MOMYJISIINN:
63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U 1
MOJIOBAsi CTPYKTYpa
OcCHOBHBIE TOKA3aTeNN MOMYJISALNN:
64 POXKJ1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEpPTHOCTh, MUTPAIIUU
65 OKoJsorudeckasi CTpykTypa MonyJssiuu 1
66 JluHamMKKa MOMYJSLIUU U €€ perysuus 1
67 Kpussie pocta YnCICHHOCTH MOIYJISIITHH. 1
KpuBbie BBDKUBaHUS
DKoJoruveckasi HUIa BU/A.
68 Jlaboparopnast pabota «IIpucnocodneHus 1 0.5
CEMSIH paCTeHUH K PaCCEJICHHUIO»
69 Bua kak cucrema nonmysiuit 1
70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIAN 1
KUBOTHBIX
71 Co00111€CTBO OPraHU3MOB — OHOIICHO3 1
72 DKocucrema Kak OTKpbITasi CHCTEMA




KpyroBopor BelecTs 1 NOTOK SHEPTHUH B

73
IKOCHCTEME

74 OCHOBHBIE MTOKA3aTEIN IKOCUCTEMBI

75 DKOJOTUYECKUE MUPAMUIbI

76 N3menenus cooOmecTB — CyKIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOpPEH U OKEaHOB

73 [Tpuponansie 9KOCHCTEMBL. DKOCHUCTEMBI
TYHJP, JIECOB, CTEIIEH, MYCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI

30 Ypboakocucremsl. [IpakTudeckas padbora 05
«3yuenne u onucanue ypo0oIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
KOCHUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPSI3HEHUI

32 Pa3HBIX TUIOB Ha CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYNIAIIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

33 buocgepa — obuerianerapaast 0601049Ka
3emn

84 VYuenue B. U. Bepuazackoro o 6uochepe

35 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

36 Kpyrosopots! BemiecTs u
OMOTEOXMMHYECKHUE ITUKITBI

]7 3oHanbHOCTH 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUIUHBI

90 BozneiicTBue uenoseka Ha 6uochepy




AHTpPOIIOT€HHOE BO3/ICHCTBUE HA

ol pPaCTUTENbHBIN U KUBOTHBIA MU !

92 Oxpana npupoibl 1

93 OcHOBHbIE MPUHIUIIBI YCTOHYUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TPUPOIbI
ParmonansHoe mpupo0noIb30BaHUE U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pa3zHooOpa3us 3eMiu

95 Q§06meHHe 110 TeMe «MUKpPO3BOJIOLUS U 1
e€ pe3ynbTaThl»

9% Q§06meHHe 1o TeMe «MaKpo3BOJIOLUS U 1
e€ pe3ynbTaThl»

97 O6061mmenue o teme «lIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIe)

08 O600menue o teme «IIpoucxoxaeHue |
YeJIOBEKA — aHTPOIIOI€HEe3»

99 O06o0061ieHne 1o TeMe «IKOJIOTHs — HayKa O |
B3aMMOOTHOIICHUSX OPTAHU3MOB)

100 O60061meHne o TeMe «Opraius3msl U cpeaa 1
OoOUTaHUS

101 O606meHIEe 1o TeMe «IKOJIOTHS BUJIOB U |
TIOMYJISIITHI

102 O6o06muienue no Teme «buocdepa — |
rJ100abHast IKOCHUCTEMa

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

*B.b.3axapos, C.I'. MamonToB, H.1. Conun, E.T. 3axapoBa buonorus. Obmas 6uonorus
11 kmacc.yrimybneHnHbsiit ypoBeHb. u3a." IIpocBemenue”
*buonorust I[laceunmk B.B., Kamenckmii A.A., PybmoB A.M. u apyrue /Ilom pen.

ITaceuynuka B.B. 10 ximacc AknmonepHoe obmectBo «M3natenscTBo «lIpocBemnieHue»
*buonorust I[laceunmk B.B., Kamenckmii A.A., PybmoB A.M. u apyrue /Ilom pen.
ITaceunuka B.B. 11 xmacc AkimonepHoe odmectBo «M3naTenscTBo «IIpocBemnieHue»

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA
I".A. bunuy, E.1O. 3uranosa, B.B. ITaceunuk yuebnuk "buosnorus mis abutypueHTos"
U31.DKCMO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.darwin.museum.ru

http://www.paleo.ru/museum/

http://www.darwin.museum.ru
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