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MOACHUTEJIBHASA 3AITMCKA

[Iporpamma o yaeOHOMy nipenmMety "buonorus” (1anee - 6MOJIOTHS) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DexepanbHOro 3akoHa OT 29.12.2012 Ne 273-@3
«O06 ob6pazoBannu B Poccuiickoit denepanuny, ®PI'OC COO, Konuenmwu mnpenomaaBaHus
yueOHOro npeamera «bHOJIOTHs» U OCHOBHBIX MOJIOXKEHUH (hefiepanbHOil paboueit mporpaMMel
BOCITUTAHMS.

VYuebuslii npeamer «buonorus» yrayOnéuHoro ypoBHs wusyudenus (10—11 xmaccer)
SBIISIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOiactu «EcTecTBeHHO-HAay4HbIE MPEAMETHD».
Cornacao mnonoxenussm OI'OC COO mnpodunbHble y4deOHBIE MPEAMETHI, HM3y4aeMble Ha
yrayOon€HHOM YpOBHE, SIBIISIIOTCS criocoOooM auddepeHnranu oOydeHuss Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUsl M NMPHU3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpPeTHUM OOIIMM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICIIMM 00pa3oBaHHeM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HA MPUOPUTETHOE PEIICHHUE
00pa3oBaTeNIbHbIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJ]a4, CBA3AHHBIX C MpodopHeHTauuen
o0yJaromuxcs M CTUMYJIMPOBAaHHUEM HMHTEpeca K KOHKPETHOW 00JacTH HAy4YHOTO 3HAHMUS,
CBSI3aHHOTO C OWOJOrHel, MEeAMIIMHOMN, SKOJOTHEH, IMCHUXOJOTHeH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yueOHOMY tipeameTy "buonorus" maét mpeacTaBieHUe O SN U 3aJ1adax
n3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, ONpEAEIsieT 00s3aTebHOe
(MHBapUaHTHOE) TMpEAMETHOE COJepXKaHHe, €ro CTPYKTYpPHpPOBaHHE MO pas3leiaM U TeMmaw,
pacrpeeneHue o KiaccaM, peKOMEHIYeT IMOCIIe0BaTeIbHOCTh U3YyYEeHUsT y4eOHOT0 MaTepuaia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€d, JIOTMKM Yy4eOHOro Impoiiecca,
BO3pPACTHBIX 0COOEHHOCTEH oOydwaromuxcs. B mporpamme mo OMOIOrHM peajn30BaH MPHHIIUI
MPEEeMCTBEHHOCTH C H3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS,
Omaromaps 4yeMy [POCMaTpUBAETCS  HAIPaBICHHOCTb Ha  MOCIEAYIOIIEe  pa3BUTHUE
OMOJIOTUYECKNX 3HAHWM, OPHUEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, SKOJIOTUIECKOTO MBIIUICHUS, MPEACTABICHUA O 370POBOM 00pas3e KHU3HH, Ha
BOCTHTaHHE OEpeKHOTO OTHOLICHHUS K OKpYXKarollel mpupogHoil cpeme. B mporpamme mo
OMOJIOTUM TaKKe IOKa3aHbl BO3MOXHOCTH yueOHOro mnpeamera «buosorus» B peain3anuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEeMBIM JMYHOCTHBIM, METANpEeIMETHBIM U NPEAMETHBIM
pesyiabrataM o0y4eHHs W B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIHHOM
JeSITEIbHOCTH OOYYaIOLIUXCSl 10 OCBOCHMIO COJEpXaHUS OHOJOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeHEero 001Iero o0pa3oBaHus.

VYuebnblii npeamer «buosorus» Ha ypoBHE CpeaHero o0Iiero oOpa3oBaHUs 3aBepIIaeT
Ouosoruueckoe 00pa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA pACIIMpPEHHUE U YIiIyOJieHHe 3HAHUI
oOyyaromuxcs O JKMBOM IpHpOJE, OCHOBAaX MOJEKYIIPHOH M KJIETOYHOM Ouosoruw,
SMOpPUOJIOTMH U OMOJIOTUU Pa3BUTHUS, T€HETUKHU, CEJIEKIMH, OMOTEXHOJOTUH, 3BOJIOLUOHHOIO
YUYEHHS U KOJIOTHH.

N3yuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OPUEHTHPOBAHO HA
MOJITOTOBKY OOYyYaromuxcs K MOCIEAYIOUIeMY MOIY4YEeHUIO OHOIOTHYecKoro oOpa3oBaHHS B
By3axX M OpraHM3alUsaX cpeaHero npodeccuoHaabHoro oopasoanus. OCHOBY €ro cojiep KaHus
COCTaBJIIET CUCTEMa OHMOJOTMYECKUX 3HAaHUM, TMOIYYEHHBIX IPU H3YYEHUH OOYyYaroIIUMUCS
COOTBETCTBYIOILIUX CHUCTEMAaTHYECKHX pa3/iejoB OHOJOTMM HAa YpPOBHE OCHOBHOI'O OOWIETO
oOpasoBanus, B 10—11 kinaccax 3Tv 3HaHUS NMOJTYYalOT pa3BUTHE. Tak, pacIUpeHbl U yriryOJIeHbI
OMOJIOrMYeCcKHe 3HAHUS O PACTEHUsX, JKUBOTHBIX, TpuOax, OaKkTepHsX, OpraHu3Me 4YeJOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKHM3HH, JONOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEICHUS
MIPUKJIAIHOTO U TIOMCKOBOT'O XapakTepa, KOTOpble MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mnpogeccun. BosmMoxkHa Takke MHTErpanusi OMOJIOTMYECKHX 3HAHUHM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MTOJYYEHHBIMHU OO0 YUYAIOLUMUCS MIPU U3y4eHUN HU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.



CrpykTypa mnporpammbl mo y4deOHOMy mnpeamery "buomorus" oTpaxaer CHCTEMHO-
YPOBHEBBIM W DBOJIOIMOHHBIN MOAXOABl K W3ydeHHIO Ouosyoruu. COTJIaCHO WM, HM3Y4aroTCs
CBOWCTBAa U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIsl )KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpraHU3aIUH,
HBOJIIOIUM OPraHUYECKOTO MHpa Ha 3eMJjie, COXpPaHEHUs OHMOJIOTMYECKOro pa3HOOOpasws
wianetsl. Tak, B 10 Kkiacce M3ydaroTCsi OCHOBBI MOJIEKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BHUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIOTHN U CHHTETHYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOy4yarolmmxcs M0 OOTaHUKE, 300JOTUH, aHATOMHH,
¢dbuszmonornm yenoBeka. B 11 kiacce m3y4aroTcs BOJIIOIMOHHOE yU€HHE, OCHOBBI SKOJIOTHH U
yueHue o 6uocpepe.

VueOnsii mpeaMer «buonorus» mpu3zBaH 00€CIEUUTh OCBOSCHHE OOYYaIOIIUMHUCS
OMOJIOTHYECKHX TEOpUA M 3aKOHOB, HJEH, NPUHLIMIIOB M TPaBWI, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, 3HAHWUH O CTPOEHHWU, MHOTOOOpa3uu M
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJSAIUN, OUOLEHO03a, SKOCHCTEMBI, O BBIIAIOLINXCS
Hay4YHBIX JOCTHMKEHMSIX, COBPEMEHHBIX HCCIIEJOBAHHUSIX B OMOJIOTHH, MPUKIATHBIX acMeKTax
OMosIornYecKuX 3HaHUM. [ pa3BUTHS U MOJAEp)KaHUS WHTepeca O0O0YyJarolIuXcsi K OMOJIOTUH
HapsAy CO 3HAUUTENBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJEPKaHUU MPOTrPAMMBI 110
OHMOJIOTUN TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOpPWEH CTAHOBICHUS W Pa3BUTHS TOU WIM WHOU
o0nacTu OMONOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOeHBIX YUEHBIX B pEUICHHE Ba)KHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Henp uzyuenus: yuebHoro npeamera «buonorus» Ha yriyOa&éHHOM ypoOBHE — OBIIaJICHUE
00y4aromuMHUCsS 3HAHUSAMH O CTPYKTYpHO-(YHKIMOHAJIBHONW OpraHW3alMyd >KUBBIX CHCTEM
Pa3HOTO paHra U NpUOOpEeTeHNEe YMEHHUM HCIIOJIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUM WHTEpEca
K ompeaesi€éHHON o0racTu MpodeCCUOHANBHON NEeATEeIbHOCTH, CBSI3aHHONW ¢ OWOJIOTHEH, MU K
BbIOOpPY Y4eOHOTO 3aBeIeHUS ISl MPOAOKEHUST OHMOJIOrHYecKoro o0pa3oBaHusl.

JlocTIoKeHHe Leiu U3y4eHus: yueOHoro npeamera «buomorus» Ha yriryOIEHHOM ypoOBHE
o0ecrneynBaeTcs pelieHrueM CIeIYIONUX 3a/1a4:

OCBOCHHE OOYYAIONUMHUCS  CHUCTEMBI  OWOJIOTMYECKUX  3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKNX TEOPHsIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTAaBIIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIus, BU/,
OouoreorieHo3, Ouocdepa); O BBIAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHWE  OOyYaloImuxcs €  METOAaMH  MO3HAHWS  KUBOH  TIPUPOJBL:
HCCIIEI0BATEIbCKUMHU METO/IaMU OMOJIOTMYECKUX HayK (MOJICKYJISIPHOM M KI€TOYHOW OMOJIOTHH,
SMOPHOJIOTHH M OMOJIOTHH Pa3BUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIOTHN U CHHTETHYECKOU
OMOJIOTHH,  TAaJEOHTOJOIMH, OKOJOTHMH); METOJaMU  CaMOCTOSITEIBHOTO  MPOBEACHHS
OMOJIOTMYECKUX HCCIEe0BaHUI B JiabopaTopuu M B npupoje (HaOmroJaeHHe, H3MEpeHue,
9KCHEPUMEHT, MOJCIUPOBaHHE);

OBJIaJIcHHUE OOYYaIOUIMMUCS YMEHHUSMU: CaMOCTOSITEIbHO HAaXOAWTb, aHAIU3UPOBATh U
UCIOJIb30BATh OMOJIOrMYECKYI0 HH(OPMAIIHIO; OJIB30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEH U
CUMBOJIMKOM;  yCTaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIbHO-
HSKOHOMHUYECKUMH U 3KOJIOTMYECKHMMHU NPOOJIEeMaMH YeJIOBEYEeCTBA; OLEHHUBATH IOCIIEACTBUS
CBOEH JEATEIBHOCTH 10 OTHOIIEHHUIO K OKpYXKAloled MNPUPOIHON cpenie, COOCTBEHHOMY
3I0POBBI0O W 3J0POBBIO  OKPYXKAIOUIMX JIFOJCH; OOOCHOBBIBATH M  COOMIOAATH MEPHI
poPUIAKTUKH WHOEKITMOHHBIX 3a00JIEBaHMM, TIpaBUiIa TOBEJACHUS B MPUPOJIE M 00ECIICUeHUs
0€3011aCHOCTH COOCTBEHHOM XH3HEIEATEIbHOCTH B YPE3BbIUANHBIX CUTYalUAX MPUPOIHOTO U
TEXHOTC€HHOTO XapakTepa; XapaKTepu3oBaTh COBPEMEHHBbIE HayuyHble OTKpBITHS B 001acTu
OHOJIOTHH;

pa3BUTHE y 00y4YaIOUIMXCA MHTEUIEKTYalbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBLIAIOLUIMMHCSA OTKPBITUSMH M COBPEMEHHBIMU HCCIICJOBAaHUSIMHU B OHOJIOTHH,
pelaeMbpIMU €10 MpoOsieMaMy, METOIOJIOTHEe OHOJIOrHYecKOro HMCCIIEOBAHMS, MPOBEACHUS



OKCIIEPUMEHTANBHBIX HCCIECOBAaHUM, pelieHUs] OWONOTHYECKUX 3aJady, MOJCTUPOBAHUS

OHMOJIOTHYECKHX 00BEKTOB U TIPOIIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHsS K JKUBOHM MPHUPOJE B IEIOM U K
OTHCNbHBIM €€ OO0BEeKTaM | SBICHUSAM; (OpMHpPOBaHUE HKOJIOTUYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTypbl MOBEICHUS B MPUPOJAE; HMHTETPAIHMU €CTECTBEHHO-HAYUHBIX
3HAaHUM;

MpHOOpeTeHNnEe 00YJAIOIIUMHUCS KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIO0NOIE30BAHUN
(cobOmroieHne TpaBWJI TOBEICHHWS B TPUPOJE, OXPaHbl BHJOB, 3KOCHCTEM, Owocdeps),
COXpaHEHHH COOCTBEHHOT'O 3JI0POBBbSI M 3JI0POBBSI OKpYXKAIOMIUX J0JeH (COOMoaeHus Mep
npopuIakTUKK  3a0ojieBaHWi,  oOecredyeHWe  OE30MAaCHOCTH  JKHU3HEACSITEIIbBHOCTH B
Ype3BbIUANHBIX CUTYaLUsIX TPUPOJTHOTO ¥ TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHU B MIOBCEHEBHOM JKU3HU;

CO3/IaHME YCJIOBUHM JJs OCO3HAHHOTO BbIOOpa OOYYAIOIIMMUCS WHAMBUIYATHHON
0o0pa3oBaTeIbHOW TPAeKTOPHH, CIOCOOCTBYIOIIEH TMOCHEnyomeMy Tpo(ecCHOHATEHOMY
CaMOOTIPENICTICHNIO0, B COOTBETCTBUM C HWHIWBUAYAJIBHBIMH HHTEpECAMH M TMOTPEOHOCTIMH
pervoHa.

OOmiee 4YMCIIO YacoB, OTBEICHHBIX HAa W3y4eHHE OMOJIOTMM Ha YrIyOJIEHHOM YpOBHE
cpeaHero obmiero obpasoBanms, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 4gaca B
Hezenmo), B 11 knacce — 102 yaca (3 yaca B HEZEN0).

OTO6op oOpraHu3alMOHHBIX (OpPM, METOJOB H CPEACTB OOyYeHHUS OHOJIOTHH
OCYILECTBIISICTCS. C YUETOM CHEIU(PHUKH €Tr0 CONEpKaHHUS M HANpaBIEHHOCTH Ha MPOJOJIKEHUE
Ouojoruueckoro oOpa3oBaHHs B OpraHM3aIUsAX CpeIHEro MpodecCHOHAIHLHOTO M BBICHIETO
oOpa3oBaHUs.

OO0s13aTeNbHBIM YCIOBUEM MpH OO0Y4YeHHHM OMONOTMM Ha YTIyOJIEHHOM YpPOBHE SIBISETCA
MPOBEICHNE JTA0OPATOPHBIX M TpPaKTHUECKuX padoT. Takxke ydacTHe o0OydJarommxcs B
BBIMIOJTHEHUHU TPOEKTHBIX M y4eOHO-HCCIIeOBATENbCKUX  PadOT, TeMaThKa KOTOPBIX
OTIPEeNIeNACTCS YYUTENIEM Ha OCHOBE HWMEIOIIMXCS MaTepHATbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBUH.

[Iporpamma pa3zpabotana B COOTBETCTBUHU ¢ yueOHbIM TuianoM MBOY "2-Muxaitnosckas COIIT"
JUTSL YPOBHS CpEJIHEro o01iero o0pa3oBaHus ¢ UCOIb30BAaHUEM COBPEMEHHOT'O 000pyI0BaHUS
LIEHTPa €CTECTBEHHO-HayYHO! HanpasieHHocTH «Touka pocta». Ha 6a3e nentpa «Touka pocTta»
obecreynBaeTcs peanusanus 00pa30BaTENbHBIX IPOTPaMM €CTECTBEHHOHAYYHON
HaIpPaBJICHHOCTH, pa3padOTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMH 3aKOHOIATEIILCTBA B chepe
o0pa3oBaHus U ¢ yuéToM pekoMeHnaanuii GenepanbHOro orneparopa yueOHOro npeaMera
«buonorusn».

Hcnonp3zoBanue obopynoBaHus meHTpa «Touka poctay MpH peanu3alyy JaHHOW padodeit
MIPOTPaMMBI TI03BOJISIET CO3/IaTh YCIOBUSI:

* JIJIsl pacCIIMPEHUS COAEPKAHUS IKOJIBHOTO OMOIOTHYECKOT0 00pa30BaHus;

* JIJ1s TIOBBIIICHUS [T03HABATEIbHON aKTUBHOCTU O0YUaIOLIUXCS B €CTECTBEHHO-HAY4YHOMN
o0JacTu;

* T Pa3BUTHS JIMYHOCTH peOCHKa B TIpoliecce 00ydeHus] OMOJIOTHH, €r0 CIIOCOOHOCTEH,
(hopMUPOBAaHUS U YIOBICTBOPEHUS COIIMAIIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 17151 paboThI ¢ 01apEHHBIMU MIKOJIbHUKAMU, OPTaHU3AlMU UX PA3BUTHA B Pa3IMUHBIX 001aCTAX
00pa30BaTeNIbHON, TBOPUECKON AeaTenbHOCTH. [IpuMensis 000pya0BaHuUs Ha ypOKax OUOJIOTHH,
y4alfecsi CMOT'YT BBIIIOJIHUTB JIa0OpaTOpHbIE pabOThI U SKCIIEPUMEHTHI 10 POTrpaMMe
npeameta «buonorus»



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue MpOrpaMMbl, BBIICIEHHOE KYpCuéom, HE BXOAUT B  TMPOBEPKY
rocynapcTBeHHOU utorooi arrecranuu (I'MA).

Tema 1. buosiorust kKak HayKa

CoBpeMmeHnHast OHoNOTHs — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS OHOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH TNpobiembl. DyHIaMEeHTalbHbIE, MPUKIATHBIE U
MIOMCKOBBIE HAyYHBIE UCCIIEIOBAHMsI B OMOJIOTUH.

3HadeHre OWOJIOTHH B (POPMUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. IIpodeccun, cBszanHble ¢ Ouonorueil. 3HaueHHe OHOJOTMM B TMPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA: MEJIHIIMHE, CEJIbCKOM XO3SiWCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPO/IBIL.

JdemMoHcTpanun

[optpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnoB, WM. WM. Meunukos, H. M. BaBwios, H. B.
Tumodeer-Pecosckwit, [Ix. Yorcon, @. Kpuk, /1. K. bensies.

Tabnuuer u cxempl: «CBS3b OMOJOTUU C APYTUMHU Haykamu», «Cructema OMOJIOTHYECKHX
HayK».

Tema 2. JKuBble cuCTEMBI U UX U3yYeHHE

JXuBble cucTembl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOIO0 COCTaBa, JOUCKPETHOCTh M LEJIOCTHOCTb, CIIOXHOCTb H YINOPSJOYEHHOCTh
CTPYKTYpbl,  OTKpPBITOCTh, = CAMOOpPraHM3alUsi, CaMOBOCIPOM3BEIACHHUE, Pa3APaXKUMOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMd KUBBIX CHUCTEM: MOJICKYJISPHBIA, KJIETOYHBIM, TKAaHEBBIMH,
OpraHNU3MEHHBIH, MONYJISIUOHHO-BUAOBOM, KOCHUCTEMHBIN (OH1OTEeOIIeHOTHYECKHIA ),
onocdepuspiid. [Iporeccsl, MPOUCXOAAIINE B KHUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH KHBOTO.
Kuznp kak ¢opma cymiecTBoBaHUS MaTepuu. Hayku, nzydaromue *UBbIe CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aluy.

N3yuenune xuBbIX cucteM. Metoasl Ouosnoruueckoil Hayku. HaGmronenue, usmepeHue,
SKCIIEPUMEHT, CUCTEeMaTu3amnus, MeraaHanu3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemMeHHol. IlnanupoBanue skcnepumenTta. IloctanoBka u mposepka runore3. Hynesas
runore3a. [lonsTie BbIOOPKH U €€ 1ocToBepHOCTh. Pazdopoc B Ouonorunueckux naHHbIX. OleHka
JIOCTOBEPHOCTH IOJIyUYEHHBIX pe3ysibTaToB. [IpUumHBI MCKaXXEHUs PE3yJabTaTOB IKCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuuelr u cxembl: «OCHOBHBIE MPU3HAKU HKU3HW», «bHOJOrMYecKHe CHCTEMBI,
«CBolicTBa )XKMBOW MaTepun», «YpOBHU OpraHU3alliu KUBOU pUpobl», «CTpoeHUE KUBOTHOMN
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOrO  OpraHu3May,
«buoreonenosy, «buocdepar, «MeToabl H3yUEHUS )KUBOH IPUPOJIBD».

O6opynoBanue: 1a00paTOpHOE 00OPYAOBAHUE JIJIs TPOBEACHUS HAOIIOACHUHN, H3MEPEHUH,
9KCIIEPUMEHTOB.

IIpakTnyeckas padora «lcrnonp30BaHHE PA3IMYHBIX METOAOB MPH HU3YUYCHUH >KUBBIX
CUCTEM.

Tema 3. Buosnorust kKieTku

KneTtka — cTpykTypHO-(YHKIIMOHAIbHAS €UHULA >KUBOTO. VICTOpUS OTKPBITUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneitnen, P. Bupxos).
OCHOBHBIE NOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOpUHU.

MeToapl MOJEKYISIPHOW M KJIETOYHOM OHOJIOTMH: MHMKpPOCKOMUS, XpomaTorpadus,
anekTpodopes, METOJ ~ MEuUeHBbIX aroMoB, auddepeHnmanbHOe  HEHTpUDYrupoBaHHE,



KYJIbTUBUPOBaHHUE KIIETOK. M3yuenue PuKCUPOBAHHLIX Kiemok. DIEKTPOHHAs MUKPOCKOIHS.
Koungoxanvnasa muxpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemoHcTpanuu

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

Tabauubl u cxembl: «CBETOBOW MMKPOCKOI», «DJIEKTPOHHBIM MHUKpOcKom», «Mcropus
Pa3BUTHSA METOJI0B MUKPOCKOITUI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpPENApaThl PACTUTEIbHBIX, KUBOTHBIX H
OakTepuaIbHBIX KIIETOK.

IIpakTnuyeckas padora «/3yueHne METOJOB KJIETOYHOW Ouonoruu (xpomarorpadus,
anextpodopes, nuddepermanpaoe nnenTpudyruposanue, [TLIP)».

Tema 4. XumMnueckasi OpraHu3amnus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U yIbTPaMHUKpPOdJIeMEHThl. Boga u €€ posib
KaK pacTBOPHUTENs, pEareHTa, ydacTHE B CTPYKTYPUPOBAaHUM KIETKH, TENJIOPETYIISALHNN.
MuHepallbHbIE BEILECTBA KJIETKH, UX OMoioruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelleCcTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoM Mousiekyinbl. IlepBuuHas cTpykTypa Oenka, MenTHIHas
CBSI3b. BTOpuuHas, TpeTWdHas, YeTBEpTUYHAsI CTPYKTyphl. Jlenarypamms. CBoiicTBa OenKoB.
Knaccudukamnus 6enkos. buomornueckue GyHKIUN 0€KOB. [Ipuonui.

VYrneBoasl. MoHOCaxapuabl, AWCAXapHIIbl, OJUTOCAXapHAbl M Toiucaxapunabl. OOmumit
IUIaH CTPOEHUs M (PU3MKO-XMMHUECKUE CBOMCTBAa yIyeBooB. buonorndeckue QyHKuun
YTJIEBOJOB.

Jlumuae!. IM'uapodunsHO-THAPOPOOHEIE  CBOMCTBA. Knaccudpukanmst  JTUNHUIOB.
Tpurnunepunasl, pochomunuabl, BOCKH, cTepousl. bruonorndyeckue ¢pynkiun aunuaos. OOmme
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4YecTb, CHOCOOHOCTh K CaMO3aMbIKaHMIO,
MTOJTYIIPOHHIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK u PHK. Ctpoenune HyknemHOBBIX KucioT. HykineoTuusl.
[punmun xkommnementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiiHas crmpaiis.
Mectonaxoxaenue u o6uonornueckue Gpynkunu J[HK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B MmoJiekyne AT®. buonornueckue
¢byakmun  AT®. BocctaHoBneHHBIE TEPEHOCUMKH, HUX (GYHKIUH B KJIeTKe. /[pyeue
HyKeo3uompupocghamol (HT®). CexBennpoBanue  JIHK.  Memoow — cemomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouonorus: OMOXMMHYECKHE W OMO(PU3NUYECKHE MCCIEIOBAaHUS COCTaBa M
[IPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyin. Moodenupoeanue cmpykmypol u  @QYHKYuUL
ouomonekyn u ux Komniexkcos. Komnvromepnwiii Ousaiin u op2aHudeckuil cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHAL0208.

JdemMoHcTpanuu

Ioptpertsr: JI. [lonunr, /[x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpenenceHue XUMUYECKHX OJJIEMEHTOB B HEXKHMBOW  IIPUPOIE»,
«Pacrnipenenenne XUMAYECKUX 2JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabauubt u cxemsl: «llepuoanyeckass TabnMLa XMUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOABI», «BemectBa B cocTaBe OpraHuzMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl O€TKOBON MOJEKYNb», «CTpoeHHE MOJEKYl YyrieBoAoB», «CTpoeHHEe MOJEKYI
aunuoBy, «HykienHoBbie KUCIOThIY, «CTpoeHre Monekyinbl ATD.

Ob6opynoBaHue: XUMUYECKas OCy1a 1 000pyI0BaHHUE.

JlabopaTropHasi padora «O0HapyxeHHE OEJTKOB C MTOMOIIBIO KAYE€CTBEHHBIX PEaKITHi.

JlabopaTopnas padora «lccnenoBanne HyKIEMHOBBIX KHCIIOT, BBIJEIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenune u yHKIMH KJIETKH



Tunbl KIETOK: 3yKapHOTHUYeCKass M IpokapuoTtuyeckas. CTpyKTypHO-()YHKIIMOHAJIbHbIC
00pa3oBaHUs KIETKH.

CtpoeHue mpoKapuOTHYECKOM KieTku. KieToynas cTeHka OakTepwii ©  apXeid.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHOI M aBTOTPO(HOM MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OHOLIEHO3AX.

Crpoenue u (pyHKIIMOHMPOBAHHUE DYKAPUOTHYECKON KieTkH. [lmazmaruueckas memOpaHa
(mnazmanemma). CTpykTypa Mjia3MaTudeckod MeMOpaHbl. TpaHCIOPT BeIIECTB yepes
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruéHHas auddysus), aKTUBHBIN
(epBUYHBIA W BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomymponuraemocts meMmOpansl. Pabora
HaTPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MTUHOIMTO3, aronuTos. Dk3onuto3. Kiierounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHON CTEHKH PacTEHHUH, TpHOOB.

[uromnasma. [luro3one. Ilutockenet. [IBmkeHue muToruia3mMbl. OpraHouabl KIETKH.
OnHOoMeMOpaHHbIE OpraHOWIbI KIETKHU: dHAoIazMatudeckas ceth (JI1C), anmapat ['ombmkwy,
JU30COMBI, UX CTpoeHHe U (YHKIMH. B3anMOCBS3b OJHOMEMOpPAHHBIX OPraHOWIOB KIIETKH.
CrtpoeHue TrpaHyISIpHOTO peTUKyinyma. Mexanusm Hanpasnenus 6enkoé ¢ OIIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTe3  KIETOYHBIX  MeMOpaH. [mamkuii  (arpaHynspHBIN)
sHIOIIIa3MaTHUeCKuil peTukynyM. CekperopHas (yHkums anmapara ['onbmxu. Moougukayus
benxoes 6 annapame I onvoacu. Copmuposxa 6enkos 6 annapame I onvodicu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyoisn pactutenbHbIX KiIeTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MHUTOXOHIPUH, IUIACTUIBL. [Ipoucxooicoenue
mumoxouopuit u niacmud. Cumbdbuocenez (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMM  MUTOXOHApUA © macTul. [lepBUuYHBIE, BTOPUYHBIE M CIOKHBIC IUIACTUIBI
(OTOCHHTE3UPYIOMIUX  DYKAapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIIACTBI ~ BBICIIMX
pacTeHUil.

HememOpannsie opraHouas! kieTkd CTpoeHHe M QYyHKIIMA HEMEMOpPaHHBIX OPTraHOWIOB
kinetkd. PuGocomel.  Ilpomesicymounvie ¢unamenmsi. MUKpoPUIaMEHTBL. AKmuHogble
Mukpogunramenmol. MpIIEUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbL HEMbLULEUHbIX KIemOK.
Muxkpotpybouku. Krnetounsiit mentp. CTpoeHHE W [BIKEHUE JKIYTHKOB M PECHHYEK.
MukpoTpy6ouku uToruia3mel. LlenTpuoins. berku, accoyuuposanHvle ¢ MUKpoghuiamenmamu u
Mmuxkpompybouxamu. Momopnvie 6enxu.

Anpo. OGonouka siApa, XpOMAaTUH, KapUOILJIa3Ma, SAPBIIIKH, UX CTPOCHUE M (YHKIIUH.
Snepublil GesnkoBbIA MaTpuKC. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEp(ha3HOM
spe. dyxpomamun u 2emepoxpomamun. belku XpomMaTMHa — TUCTOHBL. J{uHamuxa s0epHol
0b6on0uKu 8 mumose. foepHulii mpancnopm.

Knerounsle  BritoueHusi.  CpaBHHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTuTeNnbHOM, JKUBOTHOM, TPHOHOI).

JdemMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuid, JI. Maprysuc.

Tabmumpl 1 cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIETKNW», «CTpoeHue KUBOTHOM
KJIEeTKN», «CTpOEHUE pacTUTENBbHON KiIeTKW», «CTpoeHne MUTOXOHAPUN», «SAnpo», «CtpoeHue
MIPOKAPUOTUYECKOU KIIETKH.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaThl PaCTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0akTepruaIbHbIX KIETOK.

JlabopaTopHnas padora «/3ydueHne CTpOEHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckasi pabora «/3yueHne CBONCTB KJIIETOYHOU MEMOpaHBI.

JlabopaTopnas pabora «ccnenoBaHue Ima3Monu3a U JEMIIa3MOJIM3a B PACTUTENIBHBIX
KJIETKax».

IIpakTyeckas padora «l3ydyeHne ABMKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeleCTB U MPeBpPalliecHUe JHEPIrUH B KJIETKe

AccuMWISIIMA ¥ AUCCUMWISILUS — JIBE CTOPOHBI MeTabonu3ma. Tunbsl oOMeHa BEIIeCTB:
aBTOTPO(HBIH ¥  TreTepoTpopHBIA. YyacTHe KHUCIOpoAa B OOMEHHBIX IpolEeccax.



OHepreTuyeckoe oOecneueHne kieTku: npeBpameHne AT® B 0oOMeHHBIX Mpoleccax.
@depMeHTaTUBHBIM XapakTep peaklUuid KJIETOYHOTro Merabonu3ma. DEepMeHTHI, X CTPOEHHUE,
cBoiicTBa W MexaHu3M jaerctBus. Kodepmentsl. Orianuus (epMEHTOB OT HEOPraHUYECKUX
KaTtaau3aTopoB.  benku-akTuBaTOphl M OEIKU-MHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(hepMEHTATUBHBIX PEAKINI OT pa3NIUYHBIX (PAKTOPOB.

[lepBrUYHBI CHHTE3 OPraHWYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuzeHmvlli  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yewmpa. Ponb xmopomiactoB B mporecce potocunTeza. CBeToBas U TEMHOBas
dazpl. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. TIpoayKTUBHOCTE (HOTOCHHTE3A.
Bnusaue pa3nuunbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTe3.  Pa3zHooOpa3me  OpPraHM3MOB-XEMOCHHTETHKOB:  HUTPUDHIMPYOIINE
OakTepuu, kele300aKkTepun, cepoOaKTepHH, BOAOPOAHBIC OakTeprun. 3HAYCHHE XEMOCHUHTE3A.

AnaspobHble opranu3Mbl. Bunbl Oposkenus. [IpoaykTel OpoxeHHs M MX HMCIOIb30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHI OMOTEXHOJIOTHHM W BO30YAHUTENH
00JIe3HEH.

AdpoOHBIE OpraHU3MbI. JTalbl 2HepreTudeckoro oOmeHa. [loAroTOBUTENBHBIN ATarl.
I'mukonu3 — 6ECKUCIOPOIHOE PACIEIUICHHE TITIOKO3bI.

buonoruueckoe okuciaeHHE, WU KIETOYHOE NbIXaHue. Poib MUTOXOHApPUN B mpoleccax
Oounonornyeckoro okucieHus. lluknuueckue peakunu. OxucnaurenabHoe (GochopHIupOBaHHE.
Onepeuss membpannozo epaduenma npomoros. Cunmes ATD: paboma npomomnnoi ATD-
cunma3zel. llpemmymecTBa a’poOHOr0 Myt OOMEHa BEWIECTB Tepel  aHa’POOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOTO OOMEHa.

JdemMoHcTpanuu

Ioptpetsr: k. [Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabnuuer 1 cxembl: «DoTOCHHTE3», «DHEpreTuuecKkuit oomen», «buocuHTe3 Oenkay,
«Ctpoenue hepMeHTay, «XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYAOBaHUE /ISl IPUTOTOBICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTtopnas pabGora «/I3yueHue KaTadTUTHUYECKONH aKTUBHOCTH (EpPMEHTOB (Ha
MIpUMEPE aMUIIa3bl WM KaTajaasbl)».

JlaGopaTtopHasi pabGora «/I3yyeHue (EpMEHTATUBHOIO pACLICIJICHUS MEPOKCHIA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHUE NPOLECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlabopaTtopHasi pa6ora «CpaBHEeHHE TIPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciieanctBenHasi HHpOpMAIUA U peau3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpHHIMI KOMIUIEMEHTAPHOCTH B peakUUsAX MaTPUYHOIO
cunTe3a. Peanmszanus HaciencTBeHHOW wWHQOpManuu. ['eHEeTHYecKwii KOJA, ero CBOWCTBA.
Tpanckpunuus — matpuusblii cuaTe3 PHK. [TpuHUOMNBI TpaHCKPUIILMKU: KOMIUIEMEHTAPHOCTb,
AHTUIAPAJIIEIBbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancsauus u e€ stanbl. Yuactue TpancnoptHeix PHK B OGuocunrese 6enka. YcioBus
ouocunTe3a O6enka. KonupoBanue aMuHOKHCIIOT. Poiik prbocom B OnocuHTE3€ OerKa.

Cospemennvie npeocmagieHuss 0 cmpoeHuu 2eHog. Opranuzanusi TeHOMa y MPOKAPHOT U
JyKapuoT. Perynsius akTUBHOCTH T'e€HOB y mpokapuot. ['mmore3a omepona (P. XKakxob, XK.
Mano). Monekynapnvie mexanusmvl 3Kcnpeccuu 2eHoe y aykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Perymnsius 0OMeHHBIX MpolieccoB B kieTke. KieTouHslit romeocTas.

Bupycsl — HeksleTouHbIe (OPMBI )KU3HU U OONUraTHble napa3utel. CTpoeHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kuszneuwwiti yuxn JIHK-cooepocawyux
supycos, PHK-cooepocawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.



BupycHble 3a0osieBaHusi uenoBeKka, KMBOTHbBIX, pactenuit. CIIMI, COVID-19,
COLIMAJIbHBIE U MEMIIMHCKHE MTPOOIEMBI.

Buounghopmamurxa: unmeepayus u ananusz donvuux maccugosg («bigdatay) cmpyxmypruvix
ouonocuyeckux OauHvix. Hanomexmonoeuu 6 oOuonoeuu u meouyure. Ilpocpammupyemvie
@yHryuu 6enxos. Cnocobwvl docmasKu 1eKapcms.

JdemMoHcTpanun

[optpetsr: H. K. Konbios, /1. 1. iBaHoBCcKwUil.

Tabmumpr w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit koa», «Bupycem»,
«bakrepuodarmy.

IMpakTnyeckas padora «Co3anue MOJCIH BUPYCA.

Tema 8. /KuzHeHHBbIN HUKJ KJIETKA

Knerounsnii mwkn, ero mepuoasl u perymsamnus. Matepdaza m mMuto3. OcoOEHHOCTH
MPOIIeCCOB, TpoTeKkatonmx B uHTepdaze. [logroroBka kieTku k aeneHuto. [IpecuHTeTHYECKUit
(MOCTMUTOTHYECKHI), CHUHTETHUYECKHUH W TOCTCHHTETUYECKHHA (MPEMHUTOTUYCCKUN) TEePUOIBI
uHTEepQa3bl.

Marpuunbiii  cunre3 JHK — penmumkamusa. [lpunuuner  permukanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIM  CHHTE3, AaHTUNAPAJUIEIbHOCTh. MeXxaHu3m
pemmukauun  JIHK.  Xpomocombl. CtpoeHue xpomocom. Teromepsl ©  TeloMmepasa.
XpOMOCOMHBI HA0Op KIETKH — KapUOTHIL. JMIUIOMIHBIA U TalUIOMIHBIA HaOOPBI XPOMOCOM.
I'omonornuneie xpomocoMsl. [1010BbIE XPOMOCOMBI.

Henenue kietku — Muto3. CTaauu MHUTO3a W MPOUCXOJAIIME B HUX MPOLECCHL. THIIbI
muTo3a. Kapuoknnes u uutokuHes. buosornueckoe 3HaueHUE MUTO3A.

Perynsiuss MuTOTHYECKOTO IMKIA KIeTKU. [Iporpammupyemasi KIeTO4dHas THOETh —
arnomnTo3.

Knerounoe s1po, XpoMOCOMBI, QYHKIIMOHAIBHASI TEHOMUKA. Mexanuszmbl npoaugepayuu,
ouppepenyuposku, cmapenus u cubenu knemox. «Lugpposasn knemxa» — buoungopmamuyeckue
Mooenu YYHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabmumpl u cxembl: «KU3HEHHBIA LUK KIETKH», «Muto3», «CTpoeHHEe XpOMOCOM),
«Pennmukanus JHK».

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOIpenapaTtsl: «MUTO3 B KJIETKaX KOpEIIKa
JyKay.

JlabopaTtopHasi pabora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIperapaTax.

JlaGopaTopnas padora «HaOmoneHue MuTo3a B KIETKAaX KOHUYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MHKpOIIpEnapaTax ).

Tema 9. Ctpoenue n GQyHKIUM OPraHU3MOB

buonornueckoe  paznooOpazue  opraHu3MoB.  OJHOKJIETOYHBIC,  KOJOHHAJIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U KUHEACITEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, IPyTrue MpOoTUCTHI. KoloHNAIbHEIE
OpraHU3MBI.

B3anmocBs3b yacTeli MHOTOKJIIETOYHOI'O OpraHu3ma. TkaHW, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1enoe. ['omeocTas.

Txanu pacreHuil. Tumel pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHA,
MPOBOAAIIAsL, OCHOBHAs, MexaHu4eckas. OCOOEHHOCTH CTPOEHMsSI, (PYHKUUNH U PacHOIOKEHUs
TKAHEH B OpraHax pacTECHUMN.

TkaHM JKMBOTHBIX M  4YeJOBeKa. TUIbBl JKMBOTHBIX TKaHEH: AIUTENIHAJIbHAS,
COCIIMHUTENIbHAS, MBbIIeYHass, HepBHass. OCOOCHHOCTU CTPOCHHUS, (PYHKIMHA U PaACIOJIOKEHUS
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHbie ¥ T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4esioBeKa. DyHKIMY OPraHOB U CUCTEM OPIaHOB.



Onopa Tena opranusmoB. Kapkac pactenmil. CkeneTsl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHYTpeHHM ckeneT. CTpOeHUe U THUIIBI COSUHEHNUS
KOCTEH.

JIBmxkeHue opraHu3MoB. J[BW)KEHHE OJHOKJIETOYHBIX OPTaHU3MOB: amMEOOHIHOE,
KI'YTUKOBOE€, PECHUYHOE. JIBM)KEHHME MHOIOKJIETOYHBIX PACTECHUM: TPONM3MBI M HACTHHU.
JIBu>kKeHNe MHOTOKJIETOYHBIX JKUBOTHBIX M YeJIOBEKa: MblllieyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI ¥ UX paboTa.

IIutanue opranusmMoB. IlornonieHre BOABI, YITIEKUCIIOIO ra3a U MUHEPAJIBHBIX BEILECTB
pacreHusAMH. [Iurtanue >KMBOTHBIX. BHYTpPUIIOIIOCTHOE M BHYTPUKIETOYHOE IIUIIECBApPCHUE.
IInTanue NMO3BOHOYHBIX XMBOTHBIX. OTHENbl NMUIICBApPUTENBHOrO TpakTa. [lumesBapurenbHbIe
kenesbl. [InmeBapurenpHas cuCTeMa 4eI0BeKa.

Jlpixanue opranu3MoB. /[pixanne pactenuid. /[pixanue sxuBoTHBIX. Juddy3us razos yepes
MOBEpXHOCTh KIeTKU. KokHoe npixanue. JlprxarenpHasi OBEpXHOCTh. JKabepHoe U NEroyHoe
IpIXaHue. JIpIXaHWE ITO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOKHEHUE
CTPOCHHMs JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa YeloBeKa. MexaHusm
BEHTWJISILIMM JIETKUX Y NITHUIL U MIIeKONUTarouux. Perymsuus asixanus. /{pixarenbHble 00bEMBI.

TpaHncnopT BeleCTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BEUIECTB Yy JKMBOTHBIX. KpoBeHocHas cucremMa u €€ opranbsl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX KHUBOTHBIX M ueinoBeka. Cepale, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpalleHNs.  DBOJIIOLIMOHHBIE  YCIOKHEHHMS  CTPOEHHMsSI  KPOBEHOCHOM  CHCTEMBI
MMO3BOHOYHBIX XUBOTHBIX. PaboTa cepana u e€ perymsusi.

Breinenenne y opranusMmoB. Beigenenune y pacteHuil. BeineneHue 'y KMBOTHBIX.
CoxparutensHple Bakyonu. Opranbl BeigeneHus. @OunbTpanusi, CeKpeuuss u  oOpaTHOE
BCAChIBaHME KaK MEXaHM3MbI pPabOThl OpraHoB BbleIeHUs. CBs3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON CHCTEMaMH. BblielleHne y MO3BOHOYHBIX XKMBOTHBIX M 4YesloBeka. [loukwm.
Crpoenue u GpyHKIMOHUpOoBaHHE HeppoHa. OOpazoBaHNE MOUYM Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3moB. Crnopsl Oaktepuil u
LUCTBI IPOCTEUIINX. 3alUTa Yy MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM 1
XUMHYECKOM 3a1IUThl. DUTOHIIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI ¥ X POM3BOAHBIE. 3alMTa OpraHU3Ma
or Oone3Heil. MmmyHHas cuctema denoBeka. KieTOUHBII M TyMOpaJIbHbII HMMMYHHTET.
Bpoxnéuublii u  npuOOpeTéHHBI  cneuupuYecKuid MUMMYHUTET. Teopusi KIOHAJIbHO-
cenexktuBHoro ummyHnuteta (I1. Opaux, ®@. M. bepnert, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BposkIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JICBaHUMA.

PaszgpaxxumocTte M perymsanms y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIETOYHBIX
opranusmoB. Takcucel. Pazgpaxumocts U perymnsauus y pacteHuil. PocToBble BelecTBa U HUX
3Ha4YCHHUE.

HepBHas cucrema u pediuexkropHas peryisnus y >XKUBOTHbIX. HepBHas cucrema u eé
OTIeNbl. ODBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHHUS HEPBHOM CHUCTEMBI Yy JKHBOTHBIX. OTHEIbI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XHMBOTHBIX. Peduiekc u pedrexropnas ayra. besycioBHeie u
YCJIOBHBIE PE(IICKCHI.

I'ymopanbHast perymsinust M SHIOKpPHUHHAs CHUCTEMa JKMBOTHBIX M 4yesoBeka. JKenessl
SHJIOKPUHHOM CHUCTEMBI W HMX TOpMOHBI. JlelicTBue ropmMoHOB. B3anMoOCBS3b HEPBHOW U
SHIOKPUHHOMN cucTeM. [ unoranamo-runodusapHas cuctema.

JdemMoHcTpanumn

Iloprper: W. I1. I1aBnos.

Tabmuubr u cxemsl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«baxkrepun», «IlIpocreiimme», «OpraHsl LBETKOBBIX pacTeHuil», «CHCTEMBl OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpocHHME HaceKoMbIX», «TkaHuM pacTeHHI,
«Kopuesbie cuctembl», «Ctpoenue ctebs», «CTpoeHHE JHMCTOBOM IIaCTUHKWY», «TKaHU
KHUBOTHBIX», «Ckener 4denoBekay, «lImmesBapurensHas cuctema», «KpoBeHOCHas cucTeMay,



«/IpixaTenpHas  cucreMa», «HepBHas cucrema», «Koxka», «MpleyHas cucTemay,
«BoigenurenbHas cuctemMa», « JHIOKpPUHHAS cucTeMay, «CTpoeHue MbIIIbDy, «MMMyHHUTETY,
«KumeynomnosnocTHsle», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue runpb», «CTpoeHue miaHapum», «BHyTpeHHee CTpoeHHe J0XKIEBOr0o
yepBsi», «HepBHast cucrema poiO», «HepBHas cucrema nsarymkw», «HepBHas cuctema
npecMmbikaomuxcs», «HepBHast cuctema nrtuny, «HepBHas cuctema MIIEKONMMTAIONIIUXY,
«HepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOH MHKPOCKON, MHUKPOIpEnapaThl OJHOKIETOYHBIX OPIaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, JKUBbBIE
9K3EMILIApPhl KOMHATHBIX pacTEeHU, repoapuu pacTeHUN pa3HbIX OT/AENIOB, BJa)KHbIE IperapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMN OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHue JJsi JIEMOHCTPAallMd TOYBEHHOTO U BO3AYIIHOTO THTaHUA PACTCHUH,
pacuieruieHusi KpaxMaina ¢ OeNnKOB TMoJ JIeHCTBUEM (epMEeHTOB, OOOpYyJIOBaHUE JUIS
JIEMOHCTpPAIUH OIBITOB [0 U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHHUM, MOJIETN TOJIOBHOT'O MO3Tra pPa3IN4HbIX KUBOTHBIX.

JlabGopaTopHnasi padora «/3ydeHue TKaHEeW pacTeHUI».

JlabopatopHnasi pabora «/3yueHne TkaHel )KUBOTHBIX).

JlabGopaTopHnas padora «/3ydeHrne opraHoB IIBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoKeHHe 1 pa3sBUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosoe (BKIIIoYasi BEreTaTUBHOE) U MOJI0BOE. Buabl
0ecroIoro pa3sMHOKEHUS: IOYKOBAaHHE, CIIOPYIISALUS, pparMeHTalHs, KIOHUPOBAHHUE.

[lonoBoe pa3smHoxenue. IlonoBele kneTku, wunum ramerol. Meio3. Craguum Menosa.
IloBenenne xpomocom B Meiioze. Kpoccunrosep. buonornyeckuii ¢MbICI MeW03a U IIOJIOBOTO
npoiecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsimieBoe  paszButve. I'ametoreHe3 'y JKMBOTHBIX. IloyloBBIE  KEJE3BlI.
OO0pa3oBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE MOJIOBBIX
KJIETOK.

OmnogoTBopeHre W 3MOPHUOHATBFHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIMJIOIOTBOPEHUS:
HapyKHOe, BHyTpeHHee. [lapTeHorenes.

NupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTHSl — HAyKa O Pa3BUTHHU
opranusMoB. Mopghocenes — 00Ha u3 enaguvix npoorem amopuonocuu. Konyenyus mopghocernos
u mooenu mopgoeenesa. Ctaauu >MOpHOTreHe3a KUBOTHBIX (Ha MpUMepe JIATYIIKH). JpobieHue.
Tunsl npoOnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. OcobeHHOCTU APOOTIEHUS MIIEKOMUTAIOMUX. 3apOJBIIIEBbIC JIUCTKU (TaCTPYIISALMS).
3aknagKka OpPraHOB W TKaHEW W3 3apOJIBIIIEBBIX JIMCTKOB. B3amMHOe BIMsSHHE dYacTei
pa3BUBAIOLIErocs 3apoibllia (AMOpHOHANBHAs MHIYKLUHMSA). 3akiajka IJJaHa CTPOCHHSA
JKUBOTHOTO KakK pe3yJbTaT HWEpapXU4eCKUX B3aWUMOJCHCTBHA Te€HOB. BiusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IUUHBIX (PAKTOPOB OKPYXKAIOLIEH Cpebl.

Poct u pasButne >xuBoTHBIX. [locTomMOpuonanpHbd Tepuon. [IpsmMoe u HempsiMoe
pa3ButHe. PasButne ¢ Meramopdo30M y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX JKHUBOTHBIX.
buonornyeckoe 3HaueHUEe NPSIMOr0 W HENPSIMOTO Pa3BUTHA, UX PACHPOCTPAHEHUE B IPUPOJE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pPEryJIALMM POCTa SKUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOIO PAa3BUTHUSl y KUBOTHBIX M yesoBeka. [lepuojpl OHTOreHe3a dYesloBeKa.
Crapenue 1 cMepTh Kak OMOJIOrHYECKUE MPOLECCHI.

Pasmuoxenue u pasButHe pactenmit. ['ameroput u cropodur. Meiio3 B KU3HEHHOM
uukie pacteHuil. OOpa3oBaHue crop B Ipouecce Melos3a. [‘ameroreHes y pacTEHHIA.
OmnogoTBOpeHUE W Pa3BUTHUE PACTUTENBHBIX OPraHU3MOB. J[BOWHOE OIUIOJIOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTUE CEMEHU.

MexaHu3MBbI PETYISIIUU OHTOT'€HE3a Y PACTEHUM U dKUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsi: C. I'. HaBamun, X. [lInemas.



Tabnumer U cxemsbl: «BeretaTuBHOE pa3sMHOXKeHHUEY, «THIBI O€CIONOro pa3sMHOKECHUS,
«Pa3MHOXeHHE XJTaMUIOMOHAIB», «Pa3sMHOXKeHHE JIBIVICHB», «Pa3MHOXEHHWE THUIIPBDY,
«Meitozy», «Xpomocombl», «l'amerorenes3», «CTpoeHue SHULIEKIETKM U CIEepMaTO30HUaa»,
«OCcHOBHBIE CTaauu OHTOTeHe3a», «lIpsmoe u Hempsimoe paszBuTHe», «Pa3zBuTHE MalCKOTO
Kyka», «Pa3Butue capanumy», «Pa3Butue nsarymku», «/{BoiHOE OMIIOJOTBOPEHUE Y IBETKOBBIX
pactenuit», «CTpoeHHne CeMsiH OAHOAOJBbHBIX M JIBYJOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOpPCKOH  KamycTbl», <«OKu3HeHHBIM LUKI MXa», <«KH3HEHHBIH IUKI IaloOpOTHUKAY,
«KU3HEHHBIN IIUKII COCHED).

O6opynoBaH#e: CBETOBOM MUKPOCKOII, MUKPOTIpETapaThl SUIEKIETOK U CIIEPMATO30HI0B,
Mozenb «L{UKIT pa3BUTHS JIATYIIKNY.

Jlabopatopnasi padora «M3ydeHue CTpOeHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

IIpakTyeckas padora «BpIsIBIEHHE NPU3HAKOB CXOJCTBA 3apOJIbIIIEH IO3BOHOYHBIX
YKUBOTHBIX ).

JlabopaTopnas padora «CTpoeHue OpraHoB pa3MHOKEHUS BBICIIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTtopust craHoBiEeHHMS W pa3BUTHUS T'€HETUKM Kak Hayku. Pabotel I. Menpens, I'. ne
®pwuza, T. Moprana. Ponp oTedecTBeHHBIX Y4Y€HBIX B pa3BuUTUU reHetuku. Paborer H. K.
Konsrosa, H. U. Basunosa, A. H. benozepckoro, I'. /I. Kapnieuenko, FO. A. ®ununyenko, H. B.
Tumodeepa-PecoBckoro.

OCHOBHBIC T€HETUYECKUE TMOHATUS U CUMBOJIBI. [ 'OMOJIOTMYHBIE XPOMOCOMBI, aJUICIbHbBIE
TEHbl, aJbTEPHATUBHbIE NPHU3HAKH, TOMUHAHTHBI M pELECCUBHBIM NpPHU3HAK, TOMO3UIOTA,
reTepo3urora, 4HCTas JIMHUS, THOPUABI, TeHOTHMN, (QeHoTur. OCHOBHBIE METOJBl T'€HETHKHU:
TUOPUAOTIOTMUECKHMA, TUTOJOTUIYECKHI, MOJIEKYISIPHO-TEHETHUECKUA.

JdemMoHcTpanuu

[loptpetsr: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basuios, A. H.
benozepckuii, I'. JI. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuie! u cxembl: «MeTObI TEHETUKIY, «CXEMBbI CKPEITUBAHUI.

JlabopaTtopHnasi pa6ora «/Ipo3odmia kak 00bEKT TEHETHIECKUX UCCIICIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpusnnoe ckpemuBanue. IlepBeiii 3akoH Menaens — 3aKoH €IMHOOOpa3us
rubpuaoB mnepBoro nokoneHus. IlpaBuno nomuHupoBaHusi. Bropoil 3akon MeHnpaens — 3aKoH
pacuierieHus: mpu3HakoB. [{uTonorunyeckne 0CHOBEI MOHOTHUOPUAHOTO CKpeluBanus. | umoresa
YUCTOTHI TAMET.

AHamuzupyromee  ckpemmBaHue.  IIpoMexyTOdHBIM  XapakTep — HaclIeJOBaHUS.
Paciuenienre Mpu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUHU.
Hurubpunnoe ckpeumuBanue. Tperuit 3akoH Menzaens — 3aKOH HE3aBUCUMOTO

HacJe0BaHUs MpU3HAKOB. L{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPEUTUBAHUS.

CueruienHoe HaclieoBanue npu3HakoB. Padoter T. Moprana. CuersieHHOe HAcIeI0BaHKE
TFE€HOB, HAPYIICHHUE CIEIUICHUS MEXAY TeHaMu. XpOMOCOMHAsi TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoOMOCOMHBIM MEXaHHM3M ONpPEACICHUS Ioja. AYTOCOMBI U IOJOBBIE
XpOMOCOMBL. ['OMOrameTHelii M rereporaMeTHbli 1oj. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpoMocoM. HaciienoBanue npu3HaKkoB, CHEIUIEHHBIX C IOJIOM.

I'enotun kak wnesnoctHas cucreMa. Ilieorponuss — MHOXKECTBEHHOE [EWCTBUE I'EHA.
MHoOXeCTBEHHBIN auienu3M. B3aumonelcTBue HeauleNbHbIX TeHOB. KoMIuleMeHTapHOCTS.
Onucras. [lonumepus.

['eHeTnyeckuii KOHTPOJIb PA3BUTHSl PACTEHUM, JKUBOTHBIX M 4YEJIOBEKAa, a TakKxke
(DU3HONOTMYECKUX TPOIECCOB, TIOBEJACHUS W KOTHUTUBHBIX (yHKUud. [eHeTnyeckue
MEXaHU3Mbl CUMOUOreHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO35MH — Mapa3uT» M «XO35AUH —
MUKpOOHOMY. ['eHeTHYeCKre acTIeKThl KOHTPOJIS ¥ U3MEHEHUsI HACIIEJACTBEHHON nH(pOpManuy B
MOKOJICHUSIX KJIETOK M OPTraHU3MOB.



JdemoncTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabauubl u cxemsl: «llepBblit U BTOpoii 3aKoHbI Menzens», «petuit 3akon Menuemns»,
«AHaM3UpymIIee ckpenmBanney, «HemonHoe nomuaMpoBanney, «CliemyieHHOE HAaCIeJOBaHNE
MPU3HAKOB y Ipo30duibl», «'eHeTnka monay, «Kapuotun genaoBekay, «Kapuotun apo30Quiis,
«Kapuotun ntune», « MHOKECTBEHHBIN aJllIeTn3M», «B3anmMoneiicTBre reHOBY.

Ob6opynoBanue: MOAENb JUIsl JEMOHCTpPAIMK 3aKOHOB €IMHO00pa3usi rHOPHUIOB MEPBOTO
MOKOJIEHUSI M PACIICIUICHUs NPU3HAKOB, MOJEIb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
Hacle0BaHUs MPU3HAKOB, MOJIEb JJIsl IEMOHCTPALIMK CUEIIJIEHHOTO HACJIeI0BaHUs IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTpernapart: «Jlpozoduiay.

IpakTuyeckas padora «/3ydyeHue pe3ynbTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS Y
JPO30(UITBD».

IIpakTuyeckass pabGora «/3ydeHue pe3yabTaTOB AUTHOPUAHOTO CKPEIIUBAHUS Y
JPO30(UITBD».

Tema 13. 3aKoHOMEpPHOCTH H3MEHYMBOCTH

BsaumopeiictBue renotuna u cpeisl npu dopmupoBaHuu ¢eHotumna. 3meHYHMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJMYECTBEHHBIE  MpU3HAKU. Buasl  HU3MEHUYHBOCTH:
HEHACJICACTBEHHAsl U HACJIEACTBEHHASI.

MoudukanoHHass U3MEHUYUBOCTh. Ponb cpensl B GOPMHPOBAHUU MOIU(PUKALUOHHON
u3MeHunBocTd. Hopma peakuuu npusHaka. BapuanmonHblil psn U BapuanmoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHMBOCTH.

I'enoTunuueckass M3MEHYMBOCTh. (CBOHCTBAa TI'€HOTUIMYECKOW WM3MEHYMBOCTU. Bubl
TeHOTUITUYECKON U3MEHYMBOCTH: KOMOWMHATUBHAS, MyTallHOHHAS.

KoM6unaTtBHast U3MEHUYMBOCTh. Mei0o3 M MONOBOW MPOIECC — OCHOBA KOMOMHATUBHOM
W3MEHUYUBOCTH. POJTh KOMOMHATHBHON N3MEHYMBOCTH B CO3JIAHUU TCHETUICCKOTO pasHOOOpa3us
B IIpe/iesIax OJTHOTO BHU/IA.

MyTtanmonHasi M3MEHYUBOCTh. Buapl Myranuid: TEeHHBIE, XPOMOCOMHBIE, TE€HOMHBIE.
CHoHTaHHbIE W HWHIAYLUUPOBAHHBIE MYTALMHU. SOepHbIE M IUTOILIa3MaTUYECKHUE MYTallUU.
CoMaruueckre W TMOJOBble MyTaluu. [IpuyrHBI BOSHUKHOBEHMsI MyTalmidi. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOI'O MPOLECCA. 3aKOH TOMOJOTHYECKHX
psanoB B HacieactBeHHoW wu3meHunBocTH (H.M. BaBuioB). BHesnepHas HW3MEHUYMBOCTH U
HAaCIEACTBEHHOCTb.

Onucenemurxa u 3NUEHOMUKA, POb INULEHEMUYECKUX (PaKmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuun

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

Tabmumpl 1 cxembl: «Buabl u3MeHUHBOCTHY, «MoaudukanmoHHas HM3MEHYUBOCTHY,
«KoMOuHaTHBHAsT ~ M3MEHYHMBOCTH»,  «Meiio3»,  «OmnogorBopenue»,  «l eHeTnyeckue
3a00J1€BaHUs YeJI0BeKa», « Bubl MmyTammii.

O6opynoBanue: KuBbIe W TrepOapHbIe SK3EMIULSIPHl KOMHATHBIX pPacTEHUH, PUCYHKU
(dboTorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUJAMUA U3MEHYUBOCTH.

JlaGopaTtopHass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(DUKAIIMOHHOU
U3MEHYHUBOCTH. [TocTpoeHne BapuallMOHHOTO psiJia U BApUAlMOHHOW KPUBOI».

IIpakTuyeckas padora «Myrtanuu y Apo30¢Guiibl (Ha TOTOBBIX MUKPOIIpemapaTax ).

Tema 14. I'eneTHKa YejioBeKa

Kapuotun uenoBeka. MexayHapoaHas MOporpaMma HCCIAEAOBaHUS T€HOMa 4YeJIOBEKa.
Metoasl M3y4eHHs] TEHETUKH YeJIOBEeKa: TeHEalorn4eCcKnuid, OJM3HEIOBBIN, [TUTOTCHETHICCKUM,
MONYJSALMOHHO-CTATUCTUUECKUH, MOJIEKYJIsIpHO-TeHeTUUeCKuil. COBpEeMEHHOE OIpeeeHHe
TE€HOTHIA: IOJJTHOT€HOMHOE CEKBEHUPOBAHKE, FTEHOTUIIUPOBAHKE, B TOM 4HciIe ¢ nomMoipto [TIP-
ananmsa. HacnencrBenHsie 3a00eBanus 4yenoBeka. [ eHHbIE 1 XpOMOCOMHBIEC 0OJIE3HU YEIIOBEKA.
bone3Hn ¢ HaciaeACTBEHHOM NPeapacloNoKEHHOCTbIO. 3HAYEHUE MEAUIUHCKOW T€HETHKH B



NPEJOTBPAILICHUH M JICYEHUM TEeHETHYECKHX 3a00JieBaHUN dYeloBeKa. MeaMKOo-TeHeTHUeCKOe
KOHCYNbTHUpOBaHKE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHYECKOro Ipy3a». DTUUECKUE aCIEKThI
UCCIIEZIOBAaHUM B 00J1aCTH pEIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

I'enetnueckue (QaxTOpbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3NYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKallled cpeabl. l'eHerndeckas IpeapacroioKEeHHOCTh
YEJI0BEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabnuuer u cxembl: «Kapuotun yenoBekay, «MeToabl M3YYEHHsS] TEHETUKHU YEIIOBEKay,
«['enernueckure 3a0601€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CocTaBlI€HUE U aHAJIU3 POJIOCTIOBHOMN.

Tema 15. Cesiekuusi OpraHnusMoB

JloMecTukamus U CeJNEeKIUs. 3apOoXKICHUE CEJIeKIMU W JoMecThkanuu. Ydyenue H. .
BaBuiosa o LleHTpax mporcxoxaeHus: 1 MHOrooOpas3ust KyJIbTYpHBIX pacTeHuil. Poib cenexiuu
B CO3/IaHUM COPTOB pPACTEHUH U TOpoA KUBOTHbIX. CopT, mnopoga, ImTamMM. 3aKoH
TOMOJIOTHUYECKUX PSAAOB B HacieACTBEHHOW m3meHuuBoctr H. M. BaBuiioBa, ero 3HaueHue miis
CEJIEKIIMOHHOM paboTHI.

MeToap! ceneKunoHHOM paboThl. VIcKycCcTBEHHBIH 0TOOP: MAaCCOBBIM M MHIWBUAYAIbHBIN.
Oranbl KOMOWHAIIMOHHOM cenekiuu. VcnplTanue npousBoauTene mo motoMctBy. OT6op Mo
TeHOTHITY C TOMOIIBIO OIIEHKH (DEHOTHUIIA TIOTOMCTBA M OTOOP 1O TEHOTHITY C TOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CElIeKIIMOHHOW paboThl. PammanuoHHBIA U
XUMHUYECKH MyTareHe3 KakK MCTOYHMK MYyTalUid Yy KyJIbTypHBIX (OpPM OpraHu3MOB.
Hcnonb30BaHWe TEHOMHOTO PpENAKTUPOBAHUS M MeEToM0B pekomMOmHaHTHRIX JHK mms
MOJIyYEHUSI UCXOJITHOTO MaTepuaa sl CEeNeKUHUU.

[lonyuenne mnonumionnoB. BuyrpuBuaosas rubpuauzanus. bauzkoponcTBeHHOe
CKpelIMBaHue, WK UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Mcrmonb3oBaHue Trerepo3uca B cenekiuu. OtnanéHHas ruOpuau3anus.
[Ipeogonenne Oecrmoauss MEXBUAOBBIX THOpUAOB. JIOCTHMKEHHSI CENEKIUU PACTEHUH U
XKHUBOTHBIX. «3€1EHAsl peONIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHHM M HX JUKUX
ponuyeit A co3JaHusl HOBBIX COPTOB U FMOPUIOB CEIBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpasieHue 2eHemuyecKuUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMBICI0BbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUsl CYUWeCmEYIouux U cO30aHUsl HOBbLX NOPOO, JTUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aHUl, Nepedosblx uoel u
NepCcnekmuHbIX MexHoaA02UlU.

JdemoncTpanuu

[loptpetsr: H. W. BaBunos, 1. B. Muuypum, I'. JI. Kapnieuenko, II. II. JIykpsanenko, b. JI.
Actaypos, H. bopnoyr, . K. benses.

Tabnuue! 1 cxembl: «LIeHTPBI MPOUCXOXKACHHUS U MHOI000pa3us KyJbTYpHBIX pacTCHHUI,
«3aKOH TI'OMOJIOTMYECKHMX pSJOB B HACJIEACTBEHHOH W3MEHYMBOCTH», «METOIbl CEeNeKIUn»,
«OTtnanénnas ruopuanzanus», «KMyTareHes.

JlaboparopHas padora «lI3ydyeHne copToB KyJbTYpPHBIX PACTEHUN U MOPOJ JOMALIHUX
YKUBOTHBIX)».

JlabopaTtopHasi pabora «/3yueHrne METOJ0B CEJICKIIUU PACTCHUI.

IIpakTnyeckas padora «IIpuBrBKa pacTeHUIN».

Ikekypeust «OCHOBHBIE METOJbI M JIOCTUKEHUSI CENEKIMH PACTeHUW U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (hepMy, COPTOMCHBITATENbHBIN Yy4acTOK, B TEIUIMYHOE
X03SHCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTeXHO0JI0TUsI 1 CHHTETHYECKAsi OMOJIOTHSI

OOBeKThI, HCIOJB3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpaaullMOHHAas OMOTEXHOJOTHs: XjeOoreyeHue,



MOJTydeHHE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOAenue. Mukpooburonornyeckuii cuates. OObeKThI
MHUKpOOHOJIIOrHYecKux TexHosoruil. [IponsBoactBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIECHHOIO  M3MEHEHMs U
KOHCTPYMPOBaHHSI TEHOMOB C LIEJIbIO NOJIyYE€HHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEpKAIIUX
HE BCTpeyarourecs B NpuUpoie OMOCUHTETUYECKUE MYTH.

Kinerounas wnxeHepus. MeToapl KynbTypbl KJIETOK M TKaHEH PACTEHWM W >KMBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLUsS M COMATHUECKU »MOpHorenes. lcmoib3zoBaHue
raluIOuIoB B CEJIEKIMU pacTeHuil. [lonyueHue MOHOKIOHANbHbIX anmumen. FHcnonvzoseanue
MOHOKIOHANbHBIX U NOJUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHHUE.
PexkoHCTpyKIMs AMLIEKIETOK W KIOHMPOBAHHME JKMBOTHBIX. MeETOA TpaHCIUIAHTAaUUH SAEp
KIETOK. Texuonocuu 0300po6nenus, KyJIbMueupo8aHus U MUKPOKIOHANbHO20 DA3ZMHONICEHUs
CeNbCKOXO03AUCMBEHHbIX KYIbmYP.

XpOMOCOMHasI U I'eHHasi UHXKeHepUs. VICKyCCTBEHHBIM CHUHTE3 T'€Ha U KOHCTPYUPOBAHUE
pexkomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHKEHHUS W TIEPCIICKTHUBBI
XPOMOCOMHOW ¥ TEHHOW WHXCHEPUU. ODKOJIOTHYECKHE W OTHUYECKHE MPOOJIEMbl Te€HHOU
NHXXCHEPUH.

Menunuackue onorexnonorun. [loctrenomuas mudposas meaununa. [TIP-quarnocTuka.
MeTaboa0MHBIN aHaIN3, TEHOLEHTPUUECKUI aHaIN3 TPOTEOMa YeI0BeKa J1JIsl OUEHKH COCTOSIHUS
ero 3a0poBbs. Vcmonb3oBaHue CTBOJIOBBIX KIeTOK. TapretHas Ttepanus paka. 3D-
OvoMH)KeHepus: A pa3pabOTKM  (yHIaMEHTAIbHBIX OCHOB MEIMLMHCKUX TEXHOJOIHH,
CO37aHMS KOMIUIEKCHBIX TKAHEW COUYETaHMEM TEXHOJOIMM TpEXMEPHOro OMONPUHTHHIA U
ckagdonauHra Ui peleHus 3aa4d NepCcoOHAIM3UPOBAHHON MEIUIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEIbI0 OOECIIeYeHHs KOMOMHHPOBAHHOW 3alIMTHI OT
Bo30yauteneit OPBU, ycraHOBIEeHHE MOJEKYISPHBIX MeXaHM3MOB (pyHkimoHupoBanus PHK-
COJIEpIKAIIUX BUPYCOB, BHI3BIBAIOIINX 0COOO0 OMAcHbIE 32a00JIeBaHMS YEIIOBEKA U KHUBOTHBIX.

JdemoHcTpauuu

Tabmuuer u  cxembl: «/crnonb3oBaHME  MHUKPOOPIaHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «l 'eHHas HHXEHEPUI».

JlaGopaTopHas padora «l3ydeHrne 00bEeKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomyuyeHne MOJIOYHOKHUCIBIX TPOLYKTOBY.

IKCeKypeust «buoTexHOI0Tus — BayKHEIas MpoU3BOIUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMUECKOE IPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apokaenue 1 pa3BUTHe YBOJIOLMOHHBIX NPeICTaABJIeHUH B 0M010TH U

OpomonuonHas Teopust Y. [lapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBUHMU3MA. JKU3Hb
1 Hay4dHas nesaTenbHocTh Y. /lapBuHa.

JBuwxymue cuiael 3Bomonuu  BuaoB 1o Y. JlapBuHy (BBICOKas HHTEHCUBHOCTH
Pa3MHOXXEHMSI OPraHHW3MOB, HACJIEICTBEHHAass HW3MEHYUBOCTb, Ooppba 3a CyllecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenue cuateTndeckoi Teopuu Bonmouu (CTD). HeltpansHas Teopus SBOIIOIUH.
CoBpeMeHHast HBOJIOLMOHHAS OMOJIOTHSA. 3HAYCHHE IBOJIOIMOHHON TEOPHH B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemoncTpanuun

[Toptpetsl: Apuctotens, K. Jlunnei, K. b. Jlamapk, O. K. Cenr-Unep, XK. Krosbe, Y.
HapsuHn, C. C. Yerepuxos, W. U. llImansrayzen, x. Xonaeitn, J. K. benses.

Tabmumpl n cxembl: «Cuctema >xuBor npuponbl (mo K. Jlunuer)y», «JlecTHuIa KUBBIX
cymectB (mo Jlamapky)», «MexaHu3Mm (OpMHUPOBAaHUS MPHUCIIOCOOICHUNA Y pacTeHUH u
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. Jlapsuna», «Haxoaku Y.
HapBuna», «®Popmbl OopbOBl 3a cymecTBoBaHue», «llopoasl romybei», «MHoroobpasue



KYJIbTYpHBIX (hopM KamycTbl», «Ilopoabl 1oMamHuX KUBOTHBIX», «CxeMa 00pa3oBaHMs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOUIEHMS ABIKYIIMX CHJ 3BOJIOLUNY», «OCHOBHBIE
I0JIO>KEHUSI CUHTETUUECKON TEOPUH IBOJIIOLIM.

Tema 2. Muxkpo3Boonus U eé pe3yJbTaTbl

[lomymsiuyst kak 3JaeMEHTapHas €AUMHMIA dSBOMIONUH. COBpEMEHHBIE METOBI OLICHKH
FeHEeTHUYECKOI0 pa3HO00pa3us U CTPYKTYphI nomyssiiuid. I3MeHenne reHodoH1a MOMyIsIiiiK Kak
3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBICHHME. 3aKOH IeHeTudeckoro paBHoBecus JIx. Xapau, B.
Baitn6epra.

OnemeHTapHble (DAKTOpBl (ABIDKYLIME CHUJIBI) O3BOJMIONMU. MYTAllMOHHBIM Ipolecc.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoB — ciydyaliHble HEHAIpaBJICHHBIC W3MEHEHHUS
4acToT ayenei B momymsmusx. Dddext ocHoBatens. Ipgexm OymviiouHO20 20PAbIUKA.
CHuoicenue ceHemuyecko2o pasHoobpaszus: npuyumel u cireocmeus. Ilposenenue sppexma
opeluigha cenoé 6 Oonvbwux u Manrelx nonyaayusax. Murpanun. V3omsuMs TOmyNsuui:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoorndeckas (penpoIyKTHBHAS).

EctectBennslit oT60p — Hampapisiommid ¢akrtop 3Bomonud. DopMbl €CTECTBEHHOTO
otOopa: ABWXKYIIWN, CTaOWIU3MPYIONIWH, pa3pbIBAOIMMKA (Iu3pynTuBHBIN). I[lomoBoit otbop.
BoO3HHUKHOBEHNE U 3BOJIOLUS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[Ipucnoco0aeHHOCT, OpPraHU3MOB KaK pe3yJdbTaT MHUKPO3BOJIONUH. BO3HHKHOBEHUE
npucnoco0iIeHnit y opranu3mMoB. ApoMopho3sl U uanoaganrtanun. [Ipumepsr npucnocoOaeHnit
y opraHusMoB: Mopdosnoruueckue, (GU3NOIOTHUECKHe, OHOXMMHYECKHUE, TMOBEIECHUYECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpa3zoBaHue Kak pe3ylbTaT MHUKPO3BOJIOLUU.
WMzomsitust —  kimoueBoil  akTtop BuUmooOpazoBanus. Ilytu u cmocoObl BUA00Opa30BaHUS:
ajonarpudeckoe (reorpaduueckoe), CUMOATPUYECKOE (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monummonau3anust, rudpuanszanys). JJInTeIbHOCTh SBOITIOIMOHHBIX IPOLECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOO0pa3Hsl.

Porme  sBomOnMOHHON OWoNOrMM B pa3pabdOTKE HAYYHBIX METOJIOB COXPaHEHUS
O6unopa3zHooOpazus. MUKPOIBOMIONUS W KOAIBOMIOLHMS MapasUTOB M HMX XO031€B. MeXaHU3MbI
(hopMHUPOBaHHS YCTOWYMBOCTH K aHTHOMOTHKAM M CTIOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpauuu

[optpersr: C. C. YUerBepukos, J. Maiip.

Tabauupt u cxembl: «MyTallMOHHAsE U3MEHUYUBOCThY, «IloMynsMOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBIeHHMs 3akoHa Xapau—BainOepra», «JIBWKymme CHIBI  9BOJIOLHHY,
«OKOJOrMyecKass M30JALMs TOMYJIALUN ceBaHCKOM ¢openn», «l'eorpaduueckas H30IALUSA
JUCTBEHHMIIBI CHOMPCKOM U JTMCTBEHHUIIBI AaypCcKony», «[lomymsiioHHbIe BOJIHBI YMCIEHHOCTU
XMITHUKOB U KepTB», «Cxema JeHCTBHA eCTeCTBEHHOro ot0opa», «PDopMmbl OOpbOBI 32
CYILIECTBOBAHHUE Y, «MnaycTpranbHbIin MEJAHU3M, «KuBble HACKOMAEMBIEY,
«IloxkpoBUTENBCTBEHHAs OKpacka XHUBOTHBIX», «lIpenympexnaromas okpacka KHUBOTHBIXY,
«Dusnonoruueckue agantauuny», «IIpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCTDY,
«Kpurepun Buga», «Bugsl-nBoitnukm», «CTpykTypa Buaa B 1npupoae», «CrocoObl
BHooOpazoBaHus», «l'eorpaduueckoe  BHAO0Opa3oBaHUE TPEX  BUAOB  JIAHJBIIICH,
«DKOJIOTHYECKOE BHJI000pa3oBaHHe BHJOB CHHHUI, «llomuruionasl pactenwii», «KamyctHo-
peneUYHBINA THOPUIT.

Ob6opynoBanue: repdbapuu pacTeHHUH, KOJUIEKIIMU HACEKOMBIX, Yydesia NTHIl U 3BEpel ¢
MpUMepaMy pa3IMYHbIX MPUCIIOCOOICHHUH, Yyyena NTHULl U 3Beped pa3HbIX BUIOB, repdapuu
pacteHuii OIM3KUX BUI0B, 00pa30BaBILUXCS PA3IMYHBIMU CLIOCOOAMH.

JlabopaTtopHasi pabora «BrisBiIeHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIAY.

Jlaboparopnas pabGora «llpucnocobneHus oOpraHu3mMOB M HMX OTHOCHUTENIbHAS
EJIeCO00Pa3HOCTDY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. MakposBoJironusi M eé pe3yJibTaThl



MeTtoapl u3ydeHust MakpoIBosIoLMHU. [laneonTonornuecknue MeToabl U3y4eHUs IBOJIIOLINH.
[lepexonnbie popmbl U GUITOrEHETUYECKUE PSAJIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uszydeHus ospomonud. CpaBHeHue ¢uopbl u  (hayHbI
MaTepuKOB U OCTPOBOB. broreorpaduueckue odmactu 3emiu. BUnbI-sHIeMUKN U PETUKTHIL.

OMOPHONIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl M3Yy4YEeHHUS 3BOJIOIMH.
'eneTnueckrne MexXaHHW3Mbl 3BOJIIOLMU OHTOTE€HE3a M MOSBJICHHS SBOJIOIMOHHBIX HOBILIECTB.
['omonoruunbie U aHaIOTUYHBIE OpraHbl. PynrMeHTapHble opranbl U aTaBU3Mbl. MoJIeKyIsipHO-
reHeTuYeckue, OMOXMMHMYECKHE UM  MAaTeMaTHYeCKHe METOAbl U3YyYEHHUS  HBOJIOLHUU.
I'omonoruunsie rensl. CoBpeMeHHbIE METO bl TOCTPOCHHUS (PMIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLNS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBwWiia) OJBONOUMU. [Ipumyun  cmeHvl  YHKYuULL.
HeobOpatumocTs 3BOMIONIMN. AJJanTUBHAS paauanys. HepaBHOMEPHOCTh TEMIIOB SBOJTIOIIHH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, @. Mrosep, J. ['ekkenb.

Tabnuier U cxeMbl: « DUIOTEHETUICCKUI Psifl JIOMAIN», KAPXEONTEPUKCY, «3BEpO3yOnIe
smeps», «Creronedans», «Punnodute», «CeMeHHbIE ManopoTHUKW», «buoreorpaduueckue
30HBI 3emin», «Jlpelid KoOHTHHEHTOBY», «PemukThl», «HadanmpHbIE CTamuu 3MOPHOHAIBHOTO
pa3BUTUSL  TNO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMUHBIE M  aHAJOTMYHBIE  OPTaHbI»,
«PynumeHTs», «ATaBU3MBI), «XpOMOCOMHBIE HAOOpHI uelOBeKa M IUMMaH3e», «I maBHBbIC
HaIpaBJIeHUs HBONOIUNY, «OO0IIHE 3aKOHOMEPHOCTH YBOJTIOLIUN.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OPTaHWU3MOB,
MYJSDKM TOMOJIOTMYHBIX, QHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIIHH
HaCEKOMBIX.

Tema 4. IIpoucxoxkaeHue u pa3BuTHE )KU3HU HA 3emule

HayuHnble TumoTe3pl NpPOMCXOXKIEHUS XU3HU Ha 3emse. AOUOreHe3 M NaHCHEPMUS.
JloHayuHble TPEICTABICHHUS O 3apOXKICHUU XKU3HU (KpealuoHHU3M). ['mmore3a MOCTOSIHHOTO
caMo3apoxXk/IeHus KU3HU U €€ onposepkeHue onsitamu @. Penu, JI. Cnannannanu, JI. [lactepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOIIOTHSI.

OcHoBHbIE ATanbl HEOpraHMuecKkoi sBoonnu. [lnanerapHas (reosiornyeckas) BOJIIOLHS.
XuMudeckasi IBOJIONMS. AOUOTEHHBI CHHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
Onpir C. Mumnepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHomepoB. KoareppatHas
runore3a A. M. Omapuna, rumote3a mnepBuyHoro OynboHa J[k. XomnaeiHa, reHeTudyeckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) um rumoreza «vumpa PHK» V. T'mnGepra.
®dopmupoBaHue MEMOpaH U BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emnmu u meroabpl €€ wu3ydeHus. Vckomaemble OpraHMYECKHE OCTaTKH.
I'eoxponosmoruss u e€ wmeroabl. OrTHocuTenpHass W aOCONIIOTHAsT  T'€OXPOHOJOTHS.
['eoxpoHonoruyeckas mKana: 30Hbl, 3pbl, IEPUObI, FTOXH.

Havanbhuble sTanbel oprannueckoil somtouuu. [losiBneHrne M 3BOJIIOIUS NEPBBIX KIETOK.
Oponronus Merabosiu3Ma. Bo3HukHOBeHHe mepBbIx 3KocucTeM. CoBpeMeHHble MHUKpPOOHBIE
OMOIUIEHKM KakK aHajlor nepBbiXx Ha 3emuie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
JYKapHOTHI.

[Ipoucxoxaenne SykapuoT (CUMOUOTEHe3). DBOJIOIHOHHOE MPOUCXOKACHHE BHUPYCOB.
[IponcxoxkneHne  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE  OCHOBHBIX  IpYyHII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIONMH BBICHIUX pacTeHuid. OCHOBHBIE apoMop(]o3bl pacTeHHI.
Beixon pactenunt Ha cymy. IlosBiaeHue CHOpOBBIX pacTEHUHM M 3aBOCBAHME HMU CYILU.
Cemennble pacteHust. [IponcxoxaeHue IBETKOBBIX PACTEHHI.

OcHOBHBIE 3Tambl 3BOJIIOLMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBBIC
XKUBOTHBIC. JKU3HBb B BOJIE. DBOIOIMS MO3BOHOYHBIX. [Ipoucxoxnenne ampuOuil 1 penTHIIHIA.



[Ipoucxoxaenne MiaeKonuTalOMUX H ntull. [lpuHnun kmoyeBoro apomopdosza. OcBoeHue
0€CI03BOHOYHBIMHU Y TTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 110 3paM U NIEpUoAaM: apXxel, IpoTepo30i, Najleo30i, ME3030M,
KaitHo30#. OOmIas xapakTepUCTHKAa KIWMara M TEOJOTHYECKUX TporeccoB. [losBiaeHue u
paciBeT XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHME: €ro YCJIOBHS M BIUSHHE Ha Ta30BBIN
COCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAaHUS — SKOJOTMUYECKHE KPU3UCHI mpouuioro. [lpuuuHbl U cieacTBus
MaccoBbIX BbIMUpaHUil. COBpEMEHHBIN AKOJIOTHYECKUA KPHU3UC, ero ocoOeHHoCTH. [Ipobiema
coxpaHeHHs OMopazHooOpa3us Ha 3emiie.

CoBpemeHHasi cucteMa opranudyeckoro Mupa. [IpyuHIMIBI KiIacCUPHUKAIUH OPraHU3MOB.
OCHOBHbIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanumn

[optpetsr: ®@. Pean, JI. Cnannanuaunu, JI. Ilactep, . . Meunukos, A. U. Onapun, JIx.
Xonpewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxemsl: «Cxema ombita @. Pequy, «Cxema onbita JI. [lacTepa mo u3ydeHuro
caMo3apoXkaeHus ku3Hm», «Cxema ombsita C. Mumnepa, I'. FOpu», «3tanbsl HeopraHM4ECKOu
sBomoLUnY, «I'eoxpoHonornueckas mikana», «HadanpHble 3Tanmbl OpraHUYECKON HBOJIIOIUNY,
«Cxema oOpa3zoBaHusi JyKapHoT NyTéM cuMOuoreHesa», «CucTemMa >KUBOM MPUPOIBI»,
«Ctpoenne  Bupyca», «ApoMop¢ho3sl  pacTeHui», «PuHMOPUTBE), «OIHOKIETOYHBIE
BOAOpOCIN», «MHOTOKIETOUHbIE BoAopocin», «Mxuy, «llanopotHukn», «l'omoceMeHHbIE
pacteHus’», «Opranbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUA KUBOTHOTO MHUpPay,
«Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey, «Kumeunononoctueiey, «llnockue uepBu»,
«YIICHUCTOHOTHEY, «PBIOBIY, «3eMHOBOIHEICY, «IIpecMmbikaromuecs», «IITuup»,
«Munexkonuraromuey, «Pa3BuThe KU3HM B apXEHMCKOM 3pey», «Pa3BuTue KU3HU B
MPOTEPO30MCKON 3pen», «Pa3BuThe KU3HM B MAJICO30MCKOM 3pe», «Pa3BUTHE KHU3HU B
ME€3030MCKOM 23pe», «Pa3BuThme XU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucremMa
OpPraHUYECKOI0 MHUpPay.

O6opynoBanue: repOapu pACTEHUN Pa3IUYHBIX OTNEJOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIC TpenapaThl KUBOTHBIX, PAKOBHUHBI MOJLITIOCKOB, KOJIJICKIIMM HWIJIOKOXKUX, CKEJIETHI
MO3BOHOYHBIX XUBOTHBIX, 4yuyeja MNTUL U 3BEpEH, KOJUIEKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX
HCKOITA€MBIX, MYJISKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryanbnas Jadopatopnasi padora «MonenupoBanue onbsiToB Mumepa—tOpu mno
M3y4YEHHUI0 a0MOT€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHUI B IEPBUYHON aTMOC(hepe.

Jlabopatopnasi paGora «/3yuyeHue © ONHMCAaHUE HCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «l3yueHne ocoOeHHOCTEH CTPOEHUS pacTeHUH pa3HbIX
OTJZIETIOBY.

IIpakTuyeckas padora «l3ydueHrne 0cOOEHHOCTEN CTPOCHUS MO3BOHOYHBIX JKUBOTHBIX).

Tema S. IIpoucxoxaeHue 4eji0BeKa — aHTPONOIeHe3

Paznenb! u 3a1aun anTpononoruu. MeToapl aHTPONIOJIOTUH.

CraHOBJIEHHUE TPEICTABICHUNA O MPOUCXOXKICHUHM 4YeJIOBEKa. Pelnuruo3Hbie BO33pEHHUS.
CoBpeMeHHbIE HAyUHbIE TEOPUHU.

CxoacTBO yenoBeka ¢ KUMBOTHbIMH. (CHCTEMaTH4YECKOE IIOJIOKEHUE 4YEJIOBEKa.
CBuzeTenbcTBa CXOJACTBA UEJIOBEKAa C IKUBOTHBIMH: CPaBHUTEIHHO-MOP(OIOTHIECKHE,
sMOpuosioruyeckue, (HU3N0IOro-OMoXUMHUYECKHe, TMoBefeHueckne. OTauuus YenoBeKa OT
KUBOTHBIX. [IpAMOX0KI€HHEe M KOMIUIEKC CBSI3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOM CUTHAJILHON CHCTEMBI.

HBwxynme  cuiabl  (akTopel)  aHTpONOreHes3a:  OHOJOTHMYECKHE,  COLMAJbHBIE.
CooTHolieHre OMOJIOTHYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJIMU aHTpOIOreHe3a. PaHHue yenoBexkooOpa3Hble 00e3bsSHBI (TIPOKOHCYIIHI)
Y paHHHUE MOHTUBI — OOIIKE MPEAKU YeIOBEKOOOPa3HbIX 00€3bsiH U JItofeil. ABCTPATIONUTEKN —



JIBYHOTHE TIpeaKH Jitoaeil. YenoBek ymenblid, MepBble U3rOTOBICHUS OpyAul Tpyaa. YemoBek
MPSIMOXOJAIIMI U NEPBBIN BBIXOJ Jtojiel 3a mpezenbl Adpuku. Yenosek reinensOeprekuii —
o0IIMi MPeOK HeaHePTATbCKOTO YeIOBEKa U YeNIOBeKa Pa3yMHOT0. UelloBek HeaHAepTalbCKU
Kak BHUJ JIIOJIEH XOJOJHOro KinMaTa. YeloBEeK pa3yMHbI COBPEMEHHOIO THIA, JEHHCOBCKUN
YeJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneoreHeTnka u manaeoreHOMHKa.

DBOJIOIUS COBPEMEHHOI'0 uejoBeka. EcTecTBeHHbI O0TOOp B MOMYJSAIUSAX 4YelOBEKa.
MyTanuoHHsli nporecc u nonuMoppusM. IlonysiroHHble BONHBL, Apeiid reHoB, MUTpaLus U
«3(hdexT ocHOBaTEN» B MOMYJSLIUAX COBPEMEHHOT'O YeJIOBEKA.

Uenoseueckue packl. [lonsitue o pace. boinbiue pacel: eBporeouHas (eBpasuiickas),
aBCTpaso-HerpouIHas (IKBATOpHAJIbHAS), MOHTOJIOWIHAs (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTH pacceleHusi uejoBeKka 1o IulaHere. EnuHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucmocoOieHHOCTh 4YeloBeKa K  Pa3HbIM  YCIIOBHSIM
OKpyKaromiel cpensl. BnusHue reorpaduyeckoit cpeasl U npeiida reHoB Ha MOpPGHOIOTHIO U
(hU3MOIIOTHIO YeJIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (U3MUYECKON (OMONOTHYECKOW) aHTPOIOJIOTUH.
OBOJIIOIIMOHHASI ~ @HTPOMOJIOTHA M MAJCOAHTPOINOJIOTHSl  YEJIOBEUYECKUX  MOMYJISALHUU.
buoconmaneHble  HWCCIENIOBaHMA  NPUPOABI  4YesloBeKa.  [cciemoBaHMe — KOIBOIIOLUU
OHMOJIOTUYECKOr0 U COLUATBHOTO B YEIIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. lapsun, JI. Jluku, 4. A. Porunckuii, M. M. I'epacumos.

Tabmuuslt u  cxembl: «Meroabsl aHTpoONoJOTHH», «[OJIOBHOW MO3T  YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsHBD, «CKeleT YeloBeKa W CKeJeT MMMIaH3e», «PynuMeHTsl u
aTaBU3MBI», «JIBMXKyIlME CHJIBI aHTPOIOTreHe3a», «IBOJIOIMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpasionutek», «Henosek ymensiii», «HenoBek npaMoxoasamuiny, «JleHUCOBCKHUI 4eT0BEK»
«Heannepraneipy, «KpomanboHib», «l[Ipeaku denoBeka», «ITambl 3BOJIOIUH YEIOBEKAY,
«Pacsl yenoBeka.

OO6opynoBanue: MYJSDKH OKaMEHEJIOCTEH, TIPEIMETOB MaTePUAIBHON KYJIBTYphI MPEIKOB
yelnoBeka, pernpoaykiuu (dotorpadun) KapTMH ¢ MHQOJOTHYECKUMH U OubIeHCKUMU
CIOXKETaMH MPOUCXOKIACHHS YeJIOBEKa, GoTorpadi HaAXOIOK MCKOTAEMBIX OCTATKOB YEJIOBEKA,
CKEeJIeT YeJIOBEKa, MOJIETb Yeperna 4elOBeKa M 4epena IIMMIIaH3€, MOJIEIb KUCTU YeJlIOBEeKa U
KUCTHU IIMMIIaH3€, MOJIEJIM TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTtopnass pabGora «l3yueHue OCOOEHHOCTEH CTPOEHHUS CKeJeTa YeloBeKa,
CBSI3aHHBIX C MPSMOXO0KICHUEM.

IIpakTuyeckas padora «/3yueHre 3KOJOTMYECKUX ajalTallui YeJIOBEKay.

Tema 6. DJxojorusi — Hayka O B3aUMOOTHOIIEHHSIX OPraHU3MOB H
HAJOPraHU3MEeHHBIX CHCTEM € OKpY:Kalouleil cpeaoi

3apoxaeHue W pa3BuTHe SKojoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3agauu skonoruu. CBsizb
9KOJIOTHUHU € APYTUMHU HayKaMHU.

Metoast skonorun. [loneBbie HaOMIOACHUSA. DKCIEPUMEHTHI B DKOJIOTHU: TMPUPOJHBIE U
nabopartopHbeie. MogenupoBaHue B IKOJIOTHH. MOHUTOPUHT OKPYKAIOIIEH CPEe/bl: JTOKAIbHBIMN,
PErMOHAJIBHBIN U TTI00aJIbHBIN.

3Ha4YeHHE SKOJIOTMYECKUX 3HAHMM I 4YesIOBeKa. JKOJOTMYeCKOE€ MHUPOBO33PEHHUE Kak
OCHOBAa CBA3CH 4YeJoBeYecTBa € NpUpoaod. POpMUPOBAHUE DKOJOTMYECKOM KYJIBTYpbl U
JKOJIOTHYECKOW I'PAMOTHOCTH HACEJICHHUS.

JdemoncTpanuun

[Toptpetsr: A. I'ym6onbar, K. @. Pynwse, H. A. CeBepuios, D. I'exkensb, A. Tenciu, B. H.
Cykaués.

Tabnuuer u cxembl: «Pa3nensl skonorum», «Metoabl 3Konorun», «CxemMa MOHHUTOPHUHTA
OKpY>KarollIeu Cpeabh».

JlaGopaTopnas padora «/3yyeHre METO10B SKOJOTHUECKUX UCCICIOBAHUI.



Tema 7. Opranusmsl u cpefa o0UTaHUSA

Okonoruyeckue (aKTOpbl U 3aKOHOMEpHOCTH uXx JedctBus. Knaccudukanus
9KOJIOTUYECKUX  (aKkTopoB: alOmoTHUecKHe, OHOTHYECKue, aHTpororeHHele.  OOmme
3aKOHOMEPHOCTH JIeUCTBUS dKosornueckux (axropos. [Ipasuno munumyma (K. [npenrens, FO.
JIn6ux). TonepaHTHOCTb. DBPHUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuoruueckue gaxtopsl. CBeT Kak skojoruueckuil ¢akrop. JlelicTBre pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpraHU3Mbl. ODKOJOTMYECKUE TPYIIBl PACTEHUHl M JKUBOTHBIX I10
OTHOILECHHUIO K cBeTy. CUrHanbHast poiib cBeta. GoTonepruoausm.

Temmnepatrypa kak skonoruyeckuii Qaxrop. [leiicTBue Temmeparypbl Ha OpraHM3MBI.
[TolikuIoTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTe Kak skojoruueckuit ¢akrop. IlpucnocoOnenuss pacTeHH K MOIAepKaHUIO
BogHOTO Oanmanca. Kiaccudukamus pacTeHuid 1O OTHOIIEHWI0 K Boje. [IpucmocoOneHus
YKUBOTHBIX K HU3MEHEHHIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, Ha3€MHO-BO3JYyILUHAs, NOYBEHHas, IIyOMHHas
MIO/ITIOYBEHHAsI, BHYTPHUOpPraHu3MeHHas. (PU3MKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOMTaHus
opranu3MoB. [IpucnocoOnaeHns opraHu3MoB K *KH3HH B Pa3HbIX Cpeaax.

buonoruueckue putmel. BHemHne u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HH.

XKuznennrsie Gopmbel opranu3zmoB. [lonstie o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHM: IepeBbs, KYCTAPHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJCTHHE TPAaBBI.
XKuzneHnole (GOpPMBI IKHUBOTHBIX: THIPOOHMOHTHI, TC€OOHMOHTHI, a’3pOOHOHTHL. (OCOOEHHOCTH
CTPOEHUs M 00pa3a KU3HU.

buotnyeckne  ¢dakropel. Buasl OMOTHYECKHMX  B3aMMOJEHCTBHIA:  KOHKYPEHIIHSA,
XMIHUYECTBO, cMMOM03 1 ero ¢opmel. [lapazutusm, kooneparus, MyTyaau3M, KOMMEHCAIN3M
(kBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3amMomewcTBUS — (TONHUYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTHYECKMX B3aWMOJEHCTBUH Ui CYIECTBOBAHUS
OpPTaHu3MOB B cpejie ooutanus. [IpuHIMIT KOHKYPEHTHOTO UCKITFOUYEHUSI.

JdemoHcTpauuu

Tabmuipl u cxembl: «IKonorudeckue GakTopbny, «CBETOBOM CHEKTP», «IKOJOTUUYECKHE
IPYNIBbI )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», « T €IIOKPOBHBIE )KUBOTHBIEY, «XO0JIOJHOKPOBHBIE
KHUBOTHbIEY», «DHU3MOJOTMYECKUE aJanTalluy >KUBOTHBIX», «Cpeabl OOMTaHMS OpPraHU3MOBY,
«buonornyeckue puTMb», «OKu3HeHHble GOpPMBI pacTeHUI», «Kn3HeHHbIE (POPMBI KHUBOTHBIXY,
«JKocHucTeMa MUPOKOIMCTBEHHOTO Jeca», «JKocucTeMa XBOMHOro jecay, «llenu nutanusy,
«XumHu4ecTBoy, «Ilapazutuzm», «Konkypenuus», «Cumonos», «Kommencaausm».

O6opynoBanue: repdbapuu pPAaCTEeHHH W JKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO
pa3IMYHBIX  SKOJOTWYECKHX  (DAKTOpOB, TepOapuM  CBETONIOOMBBIX, TEHETOOMBBIX U
TE€HEBBIHOCJIMBBIX PACTEHH, CBETOIIOOMBBIC, TEHEIIOOUBHIE U TEHEBHIHOCIMBBIE KOMHATHbBIE
pacTeHusi, repOapud M KOJUIEKLUMH TEIJIOIIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHuid, dYydeyla NTHUIl W 3Bepei, repOapuu pacTeHHH, OTHOCIIIMXCA K rurpoduram,
KcepopuTam, Me30(pUTaM, KOMHATHBIE PACTEHUS MAAHHBIX TPYINN, KOJUIEKIMU IKHBOTHBIX,
OOUTAOIUX B Pa3HbIX CpeAax, repOapuu U KOJUIEKLMU PACTEHUHM M KMBOTHBIX, 00J1aJar0lINX
yepTaMu HPUCHOCOOJCHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUHM JKU3HHU, repbdapuu H
KOJUIEKIMM PACTEHUH M JKUBOTHBIX DPA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKLMHU >KHUBOTHBIX,
Y4YaCTBYIOIIMX B Pa3IMYHBIX OMOTHYECKUX B3aMMOICHCTBUIX.

JlabopaTtopHasi pabora «BrlsBiIeHHE TPUCTIOCOOJICHUI OPTAaHU3MOB K BIUSTHHIO CBETaY.

JlaGopaTtopHass pabGora «BbIsiBIeHHE TNPUCTIOCOONEHUN OpPraHU3MOB K BIHUSHUIO
TEMIIEPATYPBI».

JlaGopaTopHasi pabdora «AHaTOMHUYECKHE OCOOCHHOCTH PACTeHHMH W3 pa3HBIX MeECT
oOUTaHUS.

Tema 8. Iko/10rusi BUA0B U NOMYJIAIMI



DKOJOTUYECKUE XapaKTePUCTUKH momynsiuu. [lomynsiius kak Ouonormueckas cucreMa.
Pons HeomHOpomHOCTH cpenbl, Gu3MYecKHX OapbepoB W OCOOCHHOCTEW OWOJOTMH BHUJIOB B
(hopMUPOBaHUH TPOCTPAHCTBEHHON CTPYKTYPHI MONyJsAiuii. OCHOBHBIC MTOKA3aTEIH MOMYISIUU:
YUCJICHHOCTh, TJIOTHOCTh, BO3pACTHAs M IIOJOBas CTPYKTYypa, POKIAEMOCTh, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

DKoJiorudecKasi CTpykTypa monyisuun. OIeHKa YHUCICHHOCTH MOMYJSIuu. JlmHaMuKa
MOMYJISIUMUA U €€ peryisinus. buotuueckuil moTeHuMan nomyiassuui. MoaeampoBaHue JUHAMUKA
nonymsiuud. KpuBble pocta uuciaeHHocTH mnonyinsauud. Kpusele BbDKMBaHMA. Perymsnus
YUCIIEHHOCTH TOMYISANUNA: PONh (PAKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DKoJIoru4ecKue cTpareruu BunoB (I- u K-ctparerumn).

[MonsitTue 00 »dKomormueckod Huiie Buga. Mectoobutanue. MHOromMepHass MOJAEIb
skosiornyeckol Humm Jx.M. Xatunncona. Pasmepsl skonornueckoi Huid. [loTeHnmansHas u
peanu30BaHHAs HUIIIN.

Bung xak cucrtema nomynsnuii. Apeanbsl BUAOB. BUIBI M MX JKHU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTU TOBEJICHUST M MUTpPAlMil KUBOTHBIX. bHojornyeckne WHBa3UU
YY>KEPOJIHBIX BUIOB.

JdemoHcTpauuu

IToptper: Ix. M. XaTunHCOH.

Tabnuie! 1 cxeMbl: «IKOJIOTUYECKUE XapaKTEPUCTUKU MOMYIsun», «IIpocTpancTBenHas
CTpYKTypa monmyisiuuu», «Bo3pacTHble mnuUpaMuibl TOMyssiuu», «CKOPOCTb 3aceieHus
MOBEPXHOCTH 3€MJIM pa3IMYHBIMM oOpraHuzMammu», «Monenb skosmornueckor Humm Jx. W
XaT4HMHCOHAY.

O6opynoBanue: repOapuu pacTeHHA, KOJJICKIIUHU )KUBOTHBIX.

JlabopaTtopHnasi pa6ora «I[IpucrnocoOneHus ceMsiH paCTEeHHI K pacCeICHUIO.

Tema 9. Ikoj10rusi co001IECTB. IKOJOTHUYECKHE CHCTEMBbI.

CooOmiectBa opraHu3smoB. buoneHos u ero crpykrypa. CBA3u Mexay OpraHu3MaMu B
OHOLIEHO3E.

Oxocuctema Kak OTKpeitass cuctema (A. Jx. Tencnu). DyHKIMOHANIBHBIE OJOKH
OpPraHW3MOB B JKOCHUCTEME: MPOIYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckre YpOBHH.
Tpodudeckue nenu U cetu. AOHMOTHYECKUE OJIOKH dKocucTeM. [T0YBBI M MBI B DKOCUCTEMAX.
KpyroBopor BeliecTB 1 MOTOK SJHEPTUH B 3KOCUCTEME.

OcHOBHBIE TTOKa3aTeJIM YKOCUCTEMBI. bruomacca u mpoayKIus. DKOJIOTHIECKUAE TTHPAMUTBI
yucels, 0MOMacChl U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @uykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBHUHBIE ¥ BTOPUYHBIE CYKIIECCHH M HUX
MPUYMHBL. AHTPONOTE€HHbIE BO3JEHCTBUS Ha cykneccuu. KiummakcHoe cooOIIECTBO.
buopasnoobpasue 1 mosIHOTa KPyroBOPOTa BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKOocucmemvl Mopeu U OKeaHos.
DKrocucmemvl myHOp, 1ecos, cmeneti, nyCmbiHtb.

AHTpOIIOTEHHBIE  KOCUCTEMBI. Arposkocucrema. ArpoueHo3. Pazmuuus Mexny
AQHTPOIIOT€HHBIMH U MPUPOJIHBIMU IKOCUCTEMAMH.

Ypboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojickas diopa u dayHa.
CunanTponu3ansi TropoJcKoil ¢ayHbel. buojoruueckoe U  XO3SHCTBEHHOE 3HAYCHUE
arpod’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBUA  OpPraHM3MOB B
aKocuctemax. Poab kackaonozo sgpgexma u 6ud08-30Uupukamopos (Kiouesvix 6udos) 8
@yHrxyuonuposanuu  sxocucmem. IlepeHOC dHEPruM W  BEHIECTB MEXKIY CMEKHBIMHU
J9KOCHCTEMAaMHU. YCTOMYMBOCTh OpPraHM3MOB, MONYJISLUMA UM OKOCHUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICCTBUM.



Mexanuzmer  6030elicmeusi  3a2pA3HeHUll  pA3HLIX MUNOE HA  CYOOP2AHUSMEHHOM,
OpP2AHU3MEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHAX, OCHOBbL IKOIO2UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 B030eticmausi. MeTo0JIoTisT MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTE€HHBIX KOCHUCTEM.

JdemoncTpanuu

[Toptper: A. JIx. Tencnn.

Tabauupl u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECay,
«JKocucteMa XBOHHOro Jneca», «OyHKIMOHAJIbHBIE TPYMNNbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3Kocucteme», «llemum mnumTaHus (macTOMINHAS, JETPUTHAS)»,
«DKoJoruyecKkas nupamMmuja yucem», « JKoJornyeckas nupamuaa OnomMaccel», «IKOJOruuecKas
nupampa sHeprum», «OOpaszoBanue Oonota», «llepBuynas cykueccusi», «BoccraHoBieHue
Jeca mocie moxkapay, «JKOocHucTeMa o3epay», «ArporeHo3», «KpyroBopoT BeEIIECTB M MOTOK
SHEepruu B arporeHosey, «I[Ipumepsr ypooskocuctem».

O6opynoBanue: repoapul pacTeHUN, KOJUICKIIMM HACEKOMBIX, 4Uydena NTHII U 3BEpew,
repOapyuy KyJIbTYpHBIX U JUKOPACTYIIMX PACTEHUN, aKBAPUYM KaK MOJEIb YIKOCUCTEMBI.

IMpakTuyeckasi padora «/3yueHnue u onmucanue ypoOdIKOCHUCTEMBIY.

JlaGopaTopHas padora «/I3yueHne pazHo0Opa3usi MEJIKUX TTOYBEHHBIX WICHHCTOHOTHX B
pa3HBIX SKOCHCTEMAaX».

IKCKYypeusl «IKCKypcusi B TUITUYHBIA OHOTeoreHo3 (B AyOpaBy, Oepes3HsK, eIbHUK, Ha
CYXOAOJbHBIN WIJIM TIONMEHHBIH JIYT, 03€p0, 00J0TO)».

IKCKypcHsl «IKCKYpCHs B arpodKOCUCTEMY (Ha MOJI€ WU B TEINIMYHOE XO341UCTBO)».

Tema 10. buocdepa — rinodanbHas 3KOCHCTEMA

buocdepa — obmierutanerapaas 00oji0ouka 3eMITH, T/I€ CYIIECTBYET WM CYIIECTBOBAJIA
*u3Hb. PazButue npencrasnenuii o ouocdepe B tpynax 2. 3tocca. Yuenue B. . Bepnaackoro o
onocdepe. O6mactu 6mochepsl u e€ cocras. KuBoe BenecTBo OHocheps! 1 ero PyHKIUH.

3aKOHOMEPHOCTH cylecTBoBaHUs 6uocgepbl. OcobeHHocTH OMochepbl Kak riaodaabHON
sKocuctembl. JluHamuuyeckoe paBHoBecue B Ouocdepe. KpyroBoporsl Bemiects U
OMOreOXUMHUYECKHE HUKIBI (Yriiepoia, a30Ta). PUTMHUHOCTD siBIeHUH B Ouocdepe.

3onanbHOCTh Onochepsl. TlonsTre o 6nome. OCHOBHBIE OMOMBI CYIITU: TYHJIPA, XBOWHBIC
jJeca, CMEIIaHHble M UIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, MyCThIHU, TPOIIUYECKHE Jieca,
BbICOKOTOphs. Kinmar, pacTutenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CrpykTypa ¥ (QYHKUUS JKHMBBIX CHUCTEM, OIEHKa MX pPECypCHOro IOTEHIHana |
O6rochepHbIX PYHKIUH.

JdemoncTpanuu

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

Tabauupl u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT a3orta B npupoje», «KpyroBopot
yriaepojaa B npupone», «Kpyrosopor kuciopoaa B npuponae», «KpyroBopor Bojabl B IpUPOIE»,
«OcHoBHbIe OMOMBI cymmn», «Knumatnueckue mosca 3emum», «Tynapay, «Taiiray,
«Cmemannbiii  sec», «lllupokonuctBenubi sec», «Crenby, «CaBaHHa», «IlycTbIHSY,
«Tponmueckuii gec».

O6opynoBanue: repoapuul paCTCHU pa3HbIX OMOMOB, KOJUICKITUHN )KHBOTHBIX.

Tema 11. YesioBek n OKpyxkaomas cpeaa

DKOJIOTHYECKHME KPU3UChI M WX TNpUYMHBL BosneiicTBue deinoBeka Ha Ouocdepy.
3arpsi3HeHue BO3MyIIHOW cpenpl. OxpaHa Bo3Ayxa. 3arps3HeHue BoaHOM cpenbl. Oxpana
BOJIHBIX pecypcoB. Pa3pymenue noussl. OXpaHa MOYBEHHBIX pecypcoB. I3MeHeHne Kinmara.

AHTpONIOT€HHOE BO3ICHCTBHME HAa pPACTUTENbHBIA W JKUBOTHBIM Mup. OxpaHa
PaCTUTEJIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIIBI OXpaHbl NpUpoabl. KpacHble KHUTH.
Oco60 oxpansiemble npupoanbie Tepputopuu (OOIIT). boranuueckue canbl U 300JI0TMYECKHE
HapKH.

OcCHOBHbBIE IPUHLIMIIBI YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA U NMPUPOAbI. PanmoHanbHOE
IPUPOJIOINIONIB30BAHUE M COXpAaHEHHE OHoJorMueckoro pasHooOpazus 3emsn. OOmume



3aKOHOMEPHOCTH TJIO0ATBHBIX YKOJIOTHUECKUX KPU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HUCa
1 €TO BEPOSATHBIC MOCIICACTBHS.

Pa3Butue METOJOB MOHUTOPHHIA pAa3BUTHS OINACHBIX TEXHOTGHHBIX IPOIECCOB.
Cucmemnvle uccinedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonozuueckoe paznoobpasue u duopecypcovl. Hayuonanvhvie ungopmayuonHvle
cucmemyl, obecneyusarowue 0OCMYn K UHGOPpMAYUU NO COCMOAHUIO OMOENTbHbIX U008 U
akocucmem. OCHOBbL IKOPeAOUTUMAYUU IKOCUCTEM U CROCOO08 OOPbOBI C OUONOBPEIHCOCHUIMU.
Pexoncmpykyust MOpCKUX U HA3EMHBIX 9KOCUCTNEM.

JdemMoHcTpanuun

Tabmuel W cxeMbl: «3arpsisHeHue atMmochepbl», «3arps3HeHue THUIPochepb,
«3arpsisHeHne  TouBbl», «llapHuKOBBIA  3pdekT», «Ocobo oxpaHIeMble MPUPOIHBIE
TEPPUTOPUNY, «MOJIEIH YIIPABIIEMOTO MUPAY.

O6opynoBanue: (otorpaduu OXpaHSEMBIX pPACTEHUH © KUBOTHBIX KpacHoil KHHTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'N
HA YPOBHE CPEJHET'O OBLIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBiuMBaeT TpPeOOBAaHHMS K pE3yJbTaTaM OCBOCHHUS OOyJaroIIMMUCS
IIPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U IIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX Pe3yJabTaTOB OCBOEHUS MPOrpaMMbI 10 OMOJOTMU BBIAEICHBI
CICAYIONIME COCTABISIONIME: OCO3HAaHUE OOYJAIONIUMHUCS  POCCHUUCKOW  Tpa)kHaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHUIO, CaMOCTOSITEIBHOCTH W CaMOONPEEICHHUIO,
Hanuyue momueayuyu K OOYyUEHUIO OWOJIOTHH, YeleHanpasieHHoe pazeumue BHYTPEHHHUX
yOeXXIeHUI TUYHOCTH HAa OCHOBE KJIFOUEBBIX IEHHOCTEW W MCTOPHUYECKUX TPATUIMHA pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYaIOIIMXCSl PYKOBOACTBOBATHCA B
CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAaMH, IPUCYLIIUMH  CHCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMS, Haluuue NPasoCO3HAHUs  SKOJIOTMYECKOH  KYIbTYpHI,
CNOCobHOCMU CMA8UMb LIETH U CTPOUTH KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHUS MPOTPaMMbl M0 OMOJIOTHH JTOCTHUTAIOTCA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOW AESITEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJbTYPHBIMUA, HICTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATHIMHA B
o0ImIecTBe TMpaBWIaMH W HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUsI M CaMOPA3BUTHSA, Pa3BUTUSl BHYTPEHHEW MO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBa)KEHUS K 3aKOHY U IPaBOINOPSIKY, YEJIOBEKY TpyJda U CTapUIeMy IOKOJEHHUIO, B3aUMHOI'O
YBXKEHHUs, OEpeKHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAcleOUI0 W TPaaulUsM
MHOTOHallMOHAJIBHOTO HapoAaa Poccuiickoi denepannu, NpUpOJE U OKPYKAIOIIEH Cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTro npeamera «bHoIorus» JOMKHBI OTpaKaTh
TOTOBHOCTh U CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
NO3ULMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTAlWW, MO3UTUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM LEHHOCTAM POCCHIICKOro 00IIecTBa,
pacuIMpeHre >KM3HEHHOT'O ONBITa M OMbITa JACSITENBHOCTH B MPOLECCE pealu3alld OCHOBHBIX
HaIpaBJICHUH BOCIMTATEIbHOMN JESITEbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh IPAXKIAHCKOM MO3UMLMU O00ydYaromerocsi Kak aKkTUBHOIO U
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB U OOSA3aHHOCTEH, yBa)k€HUE 3aKOHa U
IIPaBOIIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATEIbHOCTHU MPHU CO3JaHUU YYEOHBIX NMPOEKTOB,
peleHny y4eOHBIX U TO3HABATEIbHBIX 33124, BHITOJTHEHUN OMOJIOTMYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TO3HMIIMI0O TI0 OTHOIICHUIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBACHATH €&;

YMEHHME YUYUThIBATb B  CBOMX JIGMCTBUAX HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIOJICH C PAa3HBIMH YOS KICHUSIMHU, KYIbTYPHBIMU LIEHHOCTSIMU U COLMAIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
[I03HABATEJIBHBIX W MCCIENOBATENIbCKUX 3a/1a4, YBAaXKUTEIBHOIO OTHOIICHHS K MHEHMIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKON NEATEIbHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH POCCUNUCKON TPAKIAHCKON HACHTUIHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepe] PonmHOM, ropmoctu 3a CBOM Kpail, CBOIO
Poauny, CBOH S3bIK M KYJIBTYpPY, IPOILLIOE U HACTOSAIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;



LIEHHOCTHOE OTHOILIEHHE K TMPHUPOJHOMY HACIHEAWI0O M TaMITHUKAM IPUPOIHI,
nocTikeHusIM Poccrn B Hayke, HCKYCCTBE, CTIOPTE, TEXHOJIOTHSX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCUICKMX YYEHBIX B CTAaHOBJICHHWE M pa3BUTHE
OuoJyIoTVy, MOHUMaHUs 3HAYEHHsI OMOJIOTHHY B TIO3HAHUH 3aKOHOB ITPHPOIBI, B )KU3HU YEIOBEKa U
COBPEMEHHOT'0 00IIeCTBA;

ujeiHas yOe:KIEHHOCTh, TOTOBHOCTH K CITy)eHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero Ccyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEW POCCUICKOT0 HAPO/a;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYHBOTO OYAYILETro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM pOAMUTENSM, CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CeMEeHHOM KU3HM B COOTBETCTBHHU C TPAAUIMIMU HAPOIOB
Poccun;

4) 3cTEeTUYeCKOr0 BOCIMTAHMSI:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JTMUHOCTH;

S) ¢usuyeckoro BocnUTaHUs, (GOPMHPOBAHMA  KYJBTYPbl  3A0POBbS H
3MOLMOHAIBLHOIO 0JIAronoJIy4usi:

MOHMMAaHKE U pealn3anus 310poBoro u 0e3omacHoro odpasa *u3HH (340POBOE MUTAHHUE,
coOIoOfIcHHE TUTHEHUYECKUX MPAaBUII U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHATHI M OTIBIXA,
perynsipHasi (Qu3MUecKas aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOIO W KOMIIETCHTHOTO
OTHOIIICHHUS K COOCTBEHHOMY (DPM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE WEHHOCTH TNPaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOTO O€3011acHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCIEICTBUI W HENPHUSATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS aKOTOI,
HAapKOTHUKOB, KYpPEHHUS);

6) Tpy10BOr0 BOCIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOIr00Ue;

TOTOBHOCTBH K aKTUBHOH JICATEIHHOCTH TEXHOJIOTHUECKOW U COIIMATIbHON HAIIPABICHHOCTH,
CHOCOOHOCTh ~ MHHULMHUPOBATh, IUIAHUPOBATH UM  CAMOCTOSITENIBHO  BBINOJHATH — TaKylO
TeSITETbHOCTB;

UHTEpEC K Pa3In4YHbIM cdepam MpodecCHOHANBHOM JeATeNIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BRIOOP OynyIiei mpodeccru U peaan30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) 3K0JI0rM4eCKOro BOCHUTAHMA:

9KOJIOTMUYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyLIECTBOBAHUSI;

MOBBILICHUE YPOBHS 3KOJOTMYECKOW KYJBTYphl: MPHOOPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEACTBUMN JIJIsl OKPY>KAIOLIECH Cpe/Ibl;

OCO3HaHUeE T100aJIbHOr0 XapaKTepa dKOJOrMUeCKHUX Mpo0ieM U MMyTeH UX perieHus;

CHOCOOHOCTB HCIIOJIb30BaTh MPHOOpETaeMble IPU M3YUYEHHH OMOJIOTMH 3HAHUS M yMEHUS
MpU PEIIeHUH TPoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJONOIb30BAHUEM (COOIIOCHHE
MIpaBUJI TOBEJACHHS B NPHUPOJE, HANPABICHHBIX HA COXPAHEHHWE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OMoChephl);



aKTUBHOE HENPUATHE JEHCTBUM, NMPHUHOCALIMX BpEJ OKPYKAIOIIEH NPUPOAHOW cpere,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U NIPENOTBPALLATD UX;

HaJIW4ue Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OIbITa
NEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B
MO03HABaTEIbHONM, KOMMYHHMKAaTUBHOM M COLMAJIbHOW MpakTUKE, TOTOBHOCTH K YYacTHUIO B
IIPAKTUYECKON AESITEIbHOCTU IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JUAlOTe KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIHUKYJIHTYPHOM MHUPE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UNTATEILCKON KYJIbTYpPhI KaKk CPEACTBAa B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPa;

NMOHUMaHue crnenupuK OWOJOTUM KaK HayKd, OCO3HaHUA €€ poiau B (hopMUpOBaHUHU
palMOHAIbHOTO HAYYHOI'O MBILIUIEHHUS, CO3/1aHNUHU LIEJIOCTHOTO MPEACTABICHHS 00 OKpY’KaroleM
MHpe KaKk O €IMHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIeM COXPaHEHHUs IPUPOTHOTO PAaBHOBECHS;

yOex)IEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOW LMBHIM3ALUU: O0OeCTieueHus
HOBOTO YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX OMOTEXHOJOTHA, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 II00aTbHBIX
HKOJIOTUYECKUX TPoOIeM 1 00ecriedeHus Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCIIOJIb30BAaHHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TIOJTYYCHUU OMOJIIOTMYECKHX 3HAHUH B LIEJISX MOBBIMICHUS OOLICH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOW dYacTu (YHKIIMOHATHHOU
IrpaMOTHOCTH o0y4aronuxcs, GopMUpyeMoil pu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METO/JOB IIO3HAHUS, HUCIOJB3YEMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH WCHOJB30BAaTh IOJlydaeMble 3HAHUS [UIA aHaiu3a W OOBSICHEHUS SBICHHUU
OKpPY’KAIOIIeT0 MHUpPa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbBIE
3aKIIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOMIMXCS JaHHBIX C MENbI0 TIOTY4eHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIb30BaTh OWOJIOIMUECKHE 3HAHUS MJI PEIeHUs
po6JIeM B peasibHbIX KU3HEHHBIX CUTYyalUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOU JEeSATENbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TFOTOBHOCTh M CIIOCOOHOCTh K HENPEpPhIBHOMY OOpa3oBaHUI0 M caMOOOpa3oBaHHIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HaHMM MO OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3yJibTaThl OCBOCHHUS Y4eOHOTo mpeamera «bHOJOTrHs» BKIIOYAIOT:
3HaYUMBbIC JUISI  (POPMHPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXIHCIUTUTHHAPHBIC
(MeXIpeaAMETHbIC) 00IICHAYYHBIC TTOHATHUS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(HUKy METOJ/IOB ITO3HAHHUS, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (BEHICCTBO, SHEPTHS,
SIBJICHHE, IPOIECC, CUCTeMa, HaydHbId (DAaKT, MPHHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCICOBaHKMe, HAOJIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT M JIPYTHE); YHHBEpCAIbHBIC
yueOHbIe JeiicTBUs (TIO3HABATENbHbIE, KOMMYHUKATHBHBIC, PETYJIATUBHBIC), 00CCICUUBAIOIINE
(¢hopMupoBaHHe (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAJIBLHOW KOMIIETCHIIMH OOYYarOIIUXCS;
CIIOCOOHOCTD oOyJaronmxcs HCIOJIB30BATh OCBOEHHEBIE MEXTUCIUTUTHHAPHBIC,
MHPOBO33PCHUYCCKAE 3HAHUS W YHUBEPCAJIbHbIC YYeOHBbIC JCHCTBUS B IT03HABATCIBHOW U
COLIMAJIBHON ITPAKTHKE.



B pesynprare wu3ydeHUs OWONOTMM Ha YpPOBHE CpeAHEro OOIIero oOpa3oBaHUS Y
obOyyJarorierocst 0yayr copMuUpOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIE yYeOHBIC ICHCTBUSA,
KOMMYHHKATHBHBIC YHUBEpCAlbHbIC Y4YeOHBIC JCWCTBUSA, PETYIATUBHBIC YHHBEpPCAIbHbBIC
ydeOHBIe JCHCTBHSI, COBMECTHAS JICATSIIBHOCTD.

MeTtanpenMeTHble pe3yabTaThl OCBOCHHS IMPOTPaMMBI CPEIHEro o0Iero oOpa3oBaHUS
JTOJKHBI OTPaXKaTh:

OBiageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBbIe JOrHYecKHe JIeHCTBHUS:

CaMOCTOSITENILHO (pOpMyTHpOBaTh W aKTyadU3WpOBaTh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIONIb30BaTh TPU OCBOCHUHM 3HAHUW TMPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHMs), PACKpPbIBATh CMBICT OHOJIOTHYECKHUX
MOHSITHIA (BBIIETATH HX XapaKTEePHbBIE MPU3HAKH, YCTAHABINBATE CBS3H C JPYTUMHU OHITHIMH);

OTIpEeNeNATh IeNIN JIEATENbHOCTH, 3a/iaBas MapaMeTpbl W KPUTEPHH WX JOCTHKEHUS,
COOTHOCHUTH PE3yJbTATHI IEITEILHOCTHU C MIOCTABICHHBIMU IEISIMU;

WCTIOJIb30BaTh OWOJIOTHYECKUE TOHITHS Il OObSCHEHHS (AaKTOB W SIBICHUH IKHBOH
TIPUPOJIBI;

CTPOWUTBH JIOTUYECKHUE pACCYXIeHHs (MHIYKTHBHBIC, JCIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYTUPOBATH
BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MOJICIbHBIC CPEJICTBA VIS MPEACTABICHUSI CYIIECTBCHHBIX CBSI3EH W
OTHOIIICHUN B M3Y4aeMBIX OHMOJIOTUYECKHX OOBEKTaX, a TAKXKe IMPOTUBOPEYUN PAa3HOTO Poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI ¢ YUETOM aHAJM3a UMCIOIINUXCS MaTEPUATBHBIX
¥ HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJbTATOB IICIISIM,
OIICHUBATh PUCKU ITOCIICICTBUN JACSITSILHOCTH;

KOOPJMHUPOBATh W BBINOJHATE PAa0OTy B YCJIOBUSAX pPEAbHOTO, BHPTYAJIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE MPH PEIICHUH KHU3HCHHBIX MPOOJICM.

2) 6a30BbIe HCCJIEI0BATEIbCKUE IEHCTBHUA:

BIIQJICTh HaBBIKAMH Yy4eOHO-HCCIIEIOBATENILCKOW U MPOEKTHOM AESITeNbHOCTH, HaBBIKAMHU
paspemeHnus IpodiieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TOMCKY METOIOB
peIlIeHUs MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

HCIIOJIb30BaTh PA3JIMYHbIC BHJBI JACATCILHOCTH IO TOJYYECHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETANH, MPEOOPa30BAHUI0 M MPUMEHEHHIO B YU4EOHBIX CHUTYaIMsIX, B TOM YHCJE TpHU
CO3aHHUU Y4EOHBIX U COIMAILHBIX MIPOCKTOR;

(hopMUpOBaTh HAYYHBIA THUI MBIIICHHS, BIAACTh HAYYHOW TEPMUHOJIIOTHEH, KIIOYEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATENBHON NESTEIBHOCTH WU
KU3HCHHBIX CHTYaIUsIX;

BBISBJISTh MPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalM3MpOBaTh 3aJady, BBIIBUTATh
TUIOTE3y €€ pelieHHs, HaXOJWTh AapryMEHTBHI I J0Ka3aTelbCTBA CBOWX YTBEPIKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBATh IMOJNYYCHHBIE B XOJ€ pEIICHHS 3aJa4yd pPe3yJbTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsIM, OIICHUBATh TIPUOOPETEHHBIH OTIBIT,

OCYIIECTBIISITh IICJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEJCTB M CIIOCOOOB JIEHCTBUS B
PO ECCHOHAIBHYIO CPELY;

yMETh TEPEHOCHTHh 3HAHWS B  T[O3HABATEIBHYIDO H  MPAKTUYECKYHD  OO0JacTu
KHU3HEIEATEIILHOCTH;



YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIE HJEH, MpeIaraTb OPUTHHAIBHBIE TOIXOABI M PEIICHHS, CTaBHUTh
poOJIeMBbI U 3a[1a4H, IOIMYCKAIOIINe albTepHATUBHBIEC PEILICHUS.

3) pabora c nnpopmaiueii:

OPUEHTUPOBAThCA B PA3IUUHBIX MCTOUHUKAX MH(MOpMAIUM (TEKCTe Y4eOHOro mocoows,
HAYYHO-TIOMYJISIPHOW JIUTEpaType, OMOIOTHIECKHUX CIIOBAPSIX W CHPAaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(OPMAILUIO pPAa3NUYHBIX BHIOB U (opMm
MIpe/ICTaBICHUs], KPUTHUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(dbopMyIHMpOBaTh 3ampoChl M NPUMEHATh pPa3IUYHBIE METOABI TPU TOMCKE M OTOOpe
OMOJIOTHYECKOW HH(pOpMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHEHHSI YISOHBIX 3a]1a4;

npuoOpeTaTs OMBIT HCIHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPLICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy TNpEACTaBICHHUS OHOJIOTHYECKOM
nH(popMmanuu (CXemsbl, TpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTOe);

WCIOJBb30BAaTh HAYYHBIH S3BIK B KadecTBE CpPEACTBa MpH paboTe ¢ OHOIOrMYecKOi
nH(popMalven: MPUMEHITh XUMUYecKue, (U3nueckue U MaTeMaTH4eCKHUe 3HAKU U CHMBOJIBI,
dbopMyinbl, abOpeBHATypy, HOMEHKIATYPY, HCIIONB30BaTh M MPEOOPa30OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATISITHOCTH;

BIaJICTh HABBIKAMU PpACIO3HABAaHUS M 3alIMThl HMHPOpPMAaUWH, WHPOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBi1ajeHNe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMM:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKALIMU BO BCeX c(epax >KM3HU, aKTMBHO Y4aCTBOBATH B JHMAJIOTE
WM JUCKYCCHM TIO CYIIECTBY 00CYkIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3HIBAThH
CYXIIEHUSI OTHOCHTEIIbHO BBITIOJHEHUSI TMpe/IaraeMoil 3aJad, YYWTBIBATH WHTEPECH U
COTJIaCOBAHHOCTH MO3UIUI IPYTrUX YUaCTHUKOB JAMATIOTA WIH JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIC CpENCTBA OOMICHHS, MOHUMAaTh 3HAYCHHE COIMAIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUSI KOH(DIUKTHBIX CUTYallu, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IIEPETOBOPHI,

BJIAJIETh Pa3IUYHBIMU CIOCO0aMU OOIIEHUS M B3aUMOJICHCTBUS, MOHUMATh HaMEPEHUs
NPYTUX JIO/ICH, TIPOSBIISITh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(opMyIMpPOBATH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTMYHO HM3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MOHUMATh M MCTOJh30BaTh MPEUMYIIECTBA KOMaHJAHON W WHIUBUAYATbHONH pabOTHI Mpu
pelieHny OMoJoru4eckoi mpobdsieMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOEHCTBUS NPH peIlIeHUH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBHI C y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 YiIeHa KOJIJIEKTHUBA;

MPUHUMATh LEJIU COBMECTHOM JESTeIbHOCTH, OPIraHHU30BBIBATH M KOOPJIWHUPOBATH
JEUCTBUA MO €€ NOCTMIKEHHIO: COCTAaBJATH IUIAH JEHUCTBHUM, PaCIpPENesATh POJH € YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4€CTBO CBOETO BKJIAJa U KaKIOI0 YYaCTHHKA KOMaHJbl B OOLIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE NPOEKTHI, OLEHUBATh HMJIEU C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYHICCTBJIATL MNO3UTUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CUTYyalUAaX,
IIPOABJIATH TBOPUECTBO U B006pa)KeHI/Ie, OBITE WHHUINAaTHUBHBIM.



OgiajieHne YHHBEPCAJILHBIMH PEryJsiTHBHBIMU 1eHCTBHSIMU:

1) camoopranu3anms:

UCIOJIb30BaTh OHOJOTMUECKUE 3HAHWS [UIS BBIABICHHS NPOOJEM W HX PCIICHHUS B
KM3HEHHBIX M YUCOHBIX CHUTYaIUAX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM IIEJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOMX
JEUCTBUAX M TMOCTYMKaX MO OTHOILICHHWIO K JKUBOW MPHUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO
OKPYIKaIOIINX;

CaMOCTOSITEIIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JICATEIBHOCTD, BBISBISITH MPOOIEMBI,
CTaBUTh H (POPMYITHPOBATH COOCTBEHHBIC 33/Jlauyd B OOPa30BATEILHOW JEATEIHHOCTH H
KU3HCHHBIX CUTYaIUsIX;

CaMOCTOSITENILHO COCTABIIATH TUIAH PEIICHHsS MTPOOIEMBbI ¢ Y4ETOM UMEIOIINXCS PEeCypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTCHHIA;

JIaBaTh OIIEHKY HOBBIM CHUTYAIIUSIM;

pacImpsATh paMKi y9e0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAMOUTCHHIA;

JIeaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATH €T0, OPaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO M TIPOSBICHHUIO IMPOKOW IPYIUIIUU B PA3HBIX 001aCTIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOH 00pa30BaTEIbHBIN U KYJIBTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTH, OICHHBATH
COOTBETCTBHUE PE3YJIBTATOB IEIISIM;

BJIaJICTh HABBIKAMU IMO3HABATEIHLHON PE(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUIMA
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHMIA, UCIIOJIE30BATh MPUEMBI pedIeKCHH
JUTSL OLIGHKU CUTYalluH, BEIOOpa BEPHOTO PEILICHMS,

YMETh OIICHUBATH PUCKU U CBOCBPEMEHHO IMPUHUMATDH PEIICHUS 10 UX CHIDKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAIN3E PE3YJIbTaTOB ICATEIbHOCTH;

3) npuHsATHE CeOs M IPYTrUX:

MPUHUMATD Ce0sl, TOHUMAs CBOM HEJJOCTATKH U IOCTOMHCTBA,;

MIPUHUMATH MOTHBBI U ApTYMEHTHI JPYTHUX TIPH aHAIH3E PE3yJIbTaTOB JIEeATSIHLHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBeKa.
INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3ynabTaThl OCBOCHHUS COIEpKaHUs ydeOHOro mpemmera «buomorusy» Ha
yriyOon€HHOM YpOBHE OPUEHTHPOBAHBI HA oOecredeHne NpopuiIbHOr0 00yIeHHS 00yJaroInuXCs
ouonorun. OHHM BKIIOYAIOT: CHelUUYECKUE il OWOJIOTMM HAydHbIe 3HAHUS, yYMEHUSA H
CrocoObl JIEHCTBUU 10 OCBOCHHIO, HWHTEPNPETAIMM W TPEOoOpa3oBaHUIO 3HAHWUW, BHJIBI
JESTEIBHOCTH O TOMYyYCHUIO HOBBIX 3HAHUN W WX MPUMECHEHHIO B Pa3IMYHBIX YUeOHBIX, a
TaK)K€ B PEAIbHBIX JKU3HEHHBIX CUTyalMsX. [IpeameTHble pe3yabTaTsl NpeaCTaBIEHbI 110 rogam
U3Y4YEHHUS.

[IpenMeTrHbie pe3ynbTaThl OCBOCHUs y4yeOHOro mnpeamera «buonorus» B 10 Knacce
JTOJIKHBI OTPAKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HaYK, B
(hOpMHUPOBAHUHM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B TO3HAHUHM 3aKOHOB MPHUPOILI U
pelIeHrnr IpobIeM palMoOHAIBHOTO MPUPOIOTIONH30BAHMS, O BKJIa/I€ POCCUNCKHX U 3aPYOEIKHBIX
Y4€HBIX B pa3BUTHE OMOJIOTHH;

BIIQJICHHE CUCTEMOW OHMOJOTMYECKHX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTrMYEeCKHEe TEPMHUHBI W TMOHATUS (KU3Hb, KJIETKA, OpPraHu3M, MeTaboiu3M, IoMeocTas,
CaMOpETyYJIALUs, CAMOBOCIIPOM3BEICHUE, HACIEICTBEHHOCTh, H3MEHUMBOCTh, POCT U pa3BUTHE),
Oouosnoruueckue teopuu (kierouynas teopus T. IlIBamna, M. Illneiinena, P. Bupxoga,
XpoMOcOoMHasi Teopusi HaciencTBeHHocTu T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax



MHOT000pa3usi U MPOUCXOXKACHUS KYIbTYpHBIX PAcTE€HHi), 3aKOHbBI (€AMHOOOpa3usi MOTOMKOB
MIEpPBOTO MOKOJIEHUS, PaCIEIUIEHUs, YUCTOTHI TaMeT, He3aBUCUMOTro HacienoBanus I'. Mennens,
TOMOJIOTHYECKHX PSIOB B HACIeACTBeHHOW wu3MeHuynmBocth H. V. BaBuiosa), mpuHIHIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJIEHUE OCHOBHBIMH METOJAMU HAYYHOTO IO3HAHUS, UCIIOIb3yEMBIX B OMOJIOTHYECKUX
HCCJEeIOBAaHUSIX KUBBIX 00BEKTOB (OMHUCAHKE, U3MEPEHHUE, HA0II0/IeHNE, SKCTIEPUMEHT);

YMEHHUE BBLICIATH CYLIECTBEHHBIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPHUOT M IYKApHUOT,
OJTHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCle OaKTepuii, rpuOOB, PACTECHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOECHUSI OPraHOB U CUCTEM OPraHOB PACTEHMM, )KMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEICATEIBHOCTH, IPOTEKAIOIIUX B OpraHU3Max pacTeHWH, MXHUBOTHBIX U
YenoBeka, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BenecTB (MeTaboIu3M), MPEBPALICHUS SHEPTHH,
OpoXeHus, aBTOTPOGHOTO U TeTepOoTPOPHOTO TUIIOB MHUTAHMS, (DOTOCHHTE3a U XEMOCHHTE3A,
MHUTO32a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOKECHHS,
UHAMBUYalbHOTO DPa3BUTUS OpraHu3Ma (OHTOr€HEe3a), B3aMMOJEHCTBHMS TE€HOB, IeTepo3Hca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAaHaBJIMBAaTh B3aUMOCBS3M MEXIY OpPraHOMJIAMH KIETKH M HUX (DYHKIHUSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M UX (YHKIUSAMH, MEXy OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHuil, >KMBOTHBIX M 4YeJOBEKa M MX (YHKUUSAMH, MEXIY CHUCTEMaMU OpPraHOB U UX
(GyHKIUSAMHU, MEXIY dTanlaMd OOMEHa BEIECTB, dTallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OpraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PA3BUTHUSA, TEHOTUIOM M  (DEHOTUIIOM,
(eHOTUTIOM U (DaKTOpaMU CpeIbl OOUTAHHS,

YMEHHUE BBISBIATh OTIMYUTENbHBIC NMPU3HAKH JKUBBIX CHUCTEM, B TOM 4YHCJE PACTCHHH,
KHUBOTHBIX U YEJIOBEKa;

YMEHHUE UCIOJIb30BAaTh COOTBETCTBYIOIINE apIyMEHThI, ONOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIsl J0KA3aTEJIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUUYECKUX TPYTIIL;

YMEHHUE pellaTh OWOJIOTHYECKHE 3aJayM, BBIABIATH NPUUYMHHO-CIEIACTBEHHBIE CBS3U
MEXAY HCCIEIyeMbIMU OHOJIOTMYECKUMH TPOLECCAMH M SIBICHUSMHM, JejaTb BBIBOABI U
MIPOrHO3bl HA OCHOBAHUM IOJIYyYEHHBIX PE3y/IbTaTOB;

YMEHME BBINOJIHATH J1a0OpaTOpHblE M MpaKTHYeCKHe padoThl, cOoOM0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U 1aOOpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIIBUTATh THUIOTE3bI, TPOBEPATh HMX OSKCIEPHUMEHTAIBFHBIMH CPEICTBAMH,
(bopMynHpys LeNb UCCIeA0BaHMS, aHATU3UPOBATh OJIYUYCHHBIE PE3Y/IbTaThl U JIENaTh BHIBOJIBI,

YMEHHE YYacTBOBaTh B Y4€OHO-MCCIEIOBATEIILCKON pabdoTe MO OMOJOTHUH, DKOJIOTHH M
MeAMILMHE, MPOBOAMMOI Ha 0a3e IIKOJIBHBIX HAay4HBIX OOLIECTB, U MYOJIMYHO MPEACTaBIATH
MIOJIyYE€HHBIE PE3YJbTAaThl HA YYEHUUECKUX KOH(PEPEHIIMSIX;

YMEHHUE OLIEHUBaTh J3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIIEJIOBaHUI B 001acTH
OMOJOTMM U MEAUIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJI0TBOPEHHUE, HAIIPaBICHHOE
M3MEHEHHE TeHOMA U CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HAHHBIN BBIOOP Oyaylei mpodecCuOHaIbHON AEATEIbHOCTU B
o0actu OMOJIOTUH, MEIUIIMHBL, OMOTEXHOJIOI MU, BETEPUHAPUH, CEIbCKOTO X034KCTBA, MUIIEBOI
IIPOMBIIUICHHOCTH, YIIyOJIATh IIO3HABATENIbHBI HMHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH MpO(eccu U MPOAOIDKEHHE OMOJIOTHYEeCKOro o0pa3oBaHUs B
OpraHu3alUsaX CPEAHEro NPOPEeCCHOHATBHOTO U BBICHIET0 00pa30BaHusl.

[IpenmetHble pe3ynabTaThl OCBOGHMs YydeOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B IO3HAHUM 3aKOHOB
MPUPOJIBI U PEIICHUH HKOJOTHUECKUX MPOOJIeM YeIoBeYeCTBa, a TaKKe B PEIICHUH BOIPOCOB
palMOHAIBHOIO TMPUPOIONOIb30BaHUS, U B (OPMUPOBAHMU ILIEHHOCTHOIO OTHOLICHHS K
NpUpOJie, OOIIECTBY, YEIIOBEKY, O BKJIQZe POCCHUHCKUX M 3apyOekHbIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;



YMEHHUE BJaJIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET ONpEICNICHHUS U
MMOHMMaHKWE CYITHOCTH OCHOBOTIOJNATAIOMINX OWOJIOTHYECKAX TEPMHHOB M TOHATHHA (BUI,
sKocuctema, Ouoctepa), Ouomormueckue Teopun (3BoironMoHHas teopus Y. JlapBuHna,
cuHTeTH4yeckas Teopusi sBomonuu), yueHus (A. H. CesepuoBa — 0 myTsSX U HampaBiIeHHSX
spomonnu, B.W. Beprnanackoro — o 6uocdepe), 3akoHbl (reHeTUYECKOT0 paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apoasimieBoro cxoactsa K. M. bopa), mpaBuna (Muaumyma 1O. Jlubuxa,
IKOJIOTHUECKON MUpaMUIbl SHEPTHH ), TUIIOTE3bI (TUoTe3a «mupa PHK» V. T'unbepra);

YMEHHME BIIaJeTh OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHMS, WCIOIb3yEMbIMH B
OMOJIOTHYECKHX HCCIICIOBAHUIX JKUBBIX OOBEKTOB M DSKOCHUCTEM (OMNHCaHUE, H3MEpEHHE,
Ha0I0/IeHNe, SKCIIEPUMEHT), CIIOCOOAMU BBISIBJICHUS U OLIEHKU aHTPONOTEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHME BBIICNATh CYIIECTBEHHbIE INPU3HAKU: BHUJIOB, OHMOI€OIEHO30B, JKOCUCTEM U
Oouocdepsl, CTaOMIN3UPYIOLUIETO, ABIKYLIIETO U Pa3pbIBAIOIIEr0 €CTECTBEHHOro OTOOpa,
aJTONATPUUECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIXKYIIUX CHJI 3BOJTIOIUU
Ha reHO(OH] MOMYJISLUHN, TPUCTOCOOJICHHOCTH OPraHU3MOB K Cpejie OOMTaHus, YepelOBaHHs
HaIpaBJICHUH 3BOJIOLMH, KPYTOBOPOTA BEIIECTB U IOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXAY MPOIECCAMU HBOJIOIUH, IBUKYIIUMHU
CHWJIaMH aHTPOINOTreHe3a, KOMIOHEHTAMHU Pa3NUYHBIX SKOCUCTEM M MPHUCIOCOOICHUSIMH K HUM
OpPTaHU3MOB,;

YMEHHE BBISBIIATH OTIIMUUTENbHBIC TPU3HAKH JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BHI0B
K cpene oOuTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB AIKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOT€HHBIX U3MEHEHUN B IKOCHCTEMAaxX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JUIsl JOKa3aTelbCTBA POJICTBA OPraHU3MOB pPAa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB M Cpellbl OOWTaHMSA, €AMHCTBA YEIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsS MHOTro00pa3us BUAOB M SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pelIaTh OUONOTWYECKUE 3a7aud, BBIABIATH MPUUYUHHO-CICACTBEHHBIC CBS3H
MEXIy HCCIEIyeMBbIMH OWOJIOTHYECKUMH TPOIECCaMU ¥ SBICHHUSIMH, JENaTh BBIBOABI U
MIPOTHO3BI HA OCHOBAHMH MOJYY€HHBIX PE3yIbTaTOB;

YMEHME BBINOJIHATH J1a0OpaTOpHblE M MpaKTHYeCKHe padoThl, cOOM0AaTh MpaBuia Mpu
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYJOBAHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bI, TPOBEPATh HMX OSKCIEPHUMEHTAIBLHBIMH CPEJCTBAMH,
(bopMynMpys LeNb UCCIEA0BAHMS, aHATU3UPOBATh OJIYUYCHHBIE PE3Y/IbTAThl U JIEIaTh BHIBO/IbI,

YMEHHUE YYacTBOBaTh B Y4€OHO-MCCIIEIOBATEIILCKON pabdoTe MO OMOJOTHUH, DKOJIOTHH M
MeAMIMHE, MPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAY4YHBIX OOLIECTB, U MYOJIMYHO TNPEACTaBIATH
MOJTyYCHHBIC PE3YIIbTAThl HA YICHUYECKUX KOH(PEPEHIUIX;

YMEHHUE OIICHHMBAaTh THIOTE3bl M TEOPHUM O MPOMCXOXKACHUU JKU3HH, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, IMOCIEACTBUAX U CIOCO0aX MpeAOoTBpallleHUsl I100aIbHbBIX
W3MEHeHul B Onocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpo¢ecCuoHanbHOU NEATeTbHOCTH B
o0nactu  OMOJOTMM, 9SKOJOTMH, IPHUPOJOIONIB30BaHHSA, MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO35AWCTBA, MUIIEBOM MPOMBIIIIEHHOCTH, YIIyOIsITh
MIO3HABATENIbHBIM HHTEPEC, HANpPABICHHbI HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILEH
npodeccud W TPOJOJDKEHHWE OMOJIOTMYECKOro o00pa3oBaHUsA B OpPraHU3AIUsAX CPETHETO
po(hecCHOHAIBHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IIVTIAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue KoanuyecTBo 4acoB DJIeKTPOHHbIE
n/m | pa3aenoB H TeM Bcero | Kourtponbubie | Ilpakruueckne | (UH@poBbIe)
NMPOrpamMMbI paéoThb paéoThbI oOpa3oBaTe/bHbIE
pecypchbl
1 Buosnorus xax 1 https://resh.edu.ru/
HayKa https://chem-
ege.sdamgia.ru/teacher
2 JKuBbie cucTeMBI 2 1 https://resh.edu.ru/
U UX U3y4YeHUE https://chem-
ege.sdamgia.ru/teacher
3 Buonorus kneTku 2 1 https://resh.edu.ru/
https://chem-
ege.sdamgia.ru/teacher
4 Xumuueckas 10 1 https://resh.edu.ru/
OpraHu3aIus https://chem-
KJIETKU ege.sdamgia.ru/teacher
5 CrpocHue u 8 2 https://resh.edu.ru/
(YHKIMU KIETKA https://chem-
ege.sdamgia.ru/teacher
6 OOMEeH BelleCTB U 9 1 https://resh.edu.ru/
npeBpaliecHue https://chem-
SHEPTUH B KIETKE ege.sdamagia.ru/teacher
7 Hacnencreennas 9 1 https://resh.edu.ru/
uHpopManus u https://chem-
peanu3anus € B ege.sdamgia.ru/teacher
KJICTKC
8 JKW3HEHHBIN UK 6 1 https://resh.edu.ru/
KJIETKHU https://chem-
ege.sdamgia.ru/teacher
9 Ctpoenue u 17 1 https://resh.edu.ru/
byHKIUU https://chem-
OpraHU3MOB ege.sdamgia.ru/teacher
10 PasmHOXeHUE U 8 1 https://resh.edu.ru/
pa3BUTHE https://chem-
OpPraHu3MOB ege.sdamgia.ru/teacher
11 ['eneTrKa — HayKa 2 1 https://resh.edu.ru/
0 https://chem-
HACJENCTBEHHOCTH ege.sdamgia.ru/teacher
N U3BMCHUYMBOCTHU
OpPraHU3MOB
12 3aKOHOMEPHOCTH 10 1 https://resh.edu.ru/
HACJICICTBEHHOCTH https://chem-
ege.sdamgia.ru/teacher



https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
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https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher

13 3aKOHOMEPHOCTH 6 1 https://resh.edu.ru/
W3MEHYUBOCTHA https://chem-

ege.sdamgia.ru/teacher

14 T'enernka 3 1 https://resh.edu.ru/
YyeJIoBEKA https://chem-

ege.sdamgia.ru/teacher

15 Cenexuus 4 1 https://resh.edu.ru/
OpraHM3MOB https://chem-

ege.sdamgia.ru/teacher

16 BuorexHosnorus u 4 https://resh.edu.ru/
CUHTETUYECKAS https://chem-
ouoorus ege.sdamgia.ru/teacher

17 WUTOTOBAS K.p 1 1
IIpomexyrounas
aTTeCcTalus

OBHIEE KOJIMYECTBO 102 2 15
YACOB 110
ITPOI'PAMME
11 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesioB u (uudposbie)
n/m | TeM MPOrpaMMbl Bcero Koutponbuete | I1p o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypebi
3apoxIeHUE U Pa3BUTHE https://resh.edu.ru/

1 SBOTIOIIMOHHBIX 4 https://chem-
npeiCTaBICHUH B OUOTIOTHH ege.sdamgia.ru/teacher
Y U —— https://resh.edu.ru/

2 o3 EETaTH a 14 1 2 https://chem-
pesy, ege.sdamgia.ru/teacher
MaKDOSEOMOLLIS 1 o8 https://resh.edu.ru/

3 o3 g . 1 6 https://chem-
pesy, ege.sdamgia.ru/teacher
[IpoucxoxaeHue u pa3BuTue hitps://resh.edu.ru/

4 KU3HIL Ha 3ere 15 1 https://chem-

ege.sdamgia.ru/teacher
[IpoucxoxneHue yenoBeka — https://resh.edu.ru/
5 AHTpOTIOreHes 10 1 htth://chem-
ege.sdamgia.ru/teacher
DKoJorus — Hayka o
B3aMMOOTHOIIEHUAX https://resh.edu.ru/

6 OpraHU3MOB H 3 1 https://chem-
HaI0PraHU3MEHHBIX CHCTEM C ege.sdamgia.ru/teacher
OKpYXarolle cpenoi

7 OpraHu3mbl 1 cpenia 9 1 https://resh.edu.ru/



https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
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https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
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https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/

oOuTanus

https://chem-
ege.sdamgia.ru/teacher

DKOJIOTHS BHUIOB U

https://resh.edu.ru/

8 . 9 https://chem-
MOy LA ege.sdamgia.ru/teacher
KOIOTHS COOBIIECTR https://resh.edu.ru/
9 DKOJIOTUUECKUE CUCTEMBI 12 Q(t;e ?éﬁfrzzg_ru fteacher
Broctepa — robansHas https://resh.edu.ru/
10 3K0CHCT12Ma 6 https://chem-
ege.sdamgia.ru/teacher
q < 1 oK https://resh.edu.ru/
11 . e;“’;e 1 OKpyxarotias 6 https://chem-
pea ege.sdamgia.ru/teacher
https://resh.edu.ru/
12 Hrorosas KP ( 8 https://chem-
[powexcyrounas arrectatms) ege.sdamgia.ru/teacher
OBIIEE KOJIMYECTBO YACOB 102

110 IIPOTPAMME



https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/teacher
https://chem-ege.sdamgia.ru/teacher




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Jara usydyenus
Ne T
eMa ypoka
n/n yp
Bcero Mo nnaHy | KOppekT
buonorus kak KOMIUIEKCHas HayKa U KaK 4acTb

1 COBPEMEHHOT0 0011ecTBa. JKuBbIE CUCTEMBI U X 1 2.09
CBOMCTBA

2 BxogHaa KOHTpobHanA paboTa 5.09
YpoBHEBas opraHu3anus >KMBbIX CUCTEM 6.09

4 Hctopust oTkpeITHS 1 n3ydeHus kietku. Kierounas 1 209
TeOpHUs )
MeToab! MOJIEKYJIIPHON U KIIETOYHOIN OHOJIOTHH.

IIpakTnueckas padora 1«3yuenue MeTon0B

5 KJIETOYHOM OHonoruu (xpomarorpadus, 1 9.09
anextpodopes, muddepeHmanbHOe
nenTpudyruposanue, [TIP)»

6 XUMUYECKUH COCTaB KICTKU 1 13.09
MuHepanbHble BELIeCTBa KIETKH, UX

7 P a ’ 1 14.09
Omosoruveckas poJib
Opranuyeckue BeIecTBa KIETKH — OEIKU.

8 JlaboparopHras pabotal «O0Hapy)CHHE OSITKOB C 1 16.09
MOMOIIbIO KAYECTBEHHBIX PEAKIUII»

9 CgoiicTBa, knaccudukaius u GyHKIUHA OEITKOB 19.09

10 Oprannyeckue BeIecTBa KIETKH — YII€BOAbI 21.09

11 Oprannyeckue BeleCcTBa KJIETKU — JIMIUAbI 23.09
Hyxnennossie kucinotsl. JIHK n PHK.

12 JlaboparopHnas pabota 2«ccnenoBanue 1 26.09
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3 KIIETOK '
pa3IUYHbIX OPraHU3MOB)

Crpoenne u pynkiun ATO. pyrue

13 1 28.09
nykieosuaTpudocdatsl (HTD)

14 CexBenuponanue JIHK. MeToibl TEHOMUKH, 1 30.09
TPAHCKPUIITOMHUKH, IPOTEOMHKH ’

15 MeToabl CTpYKTYypHOI OHOJIOTUU 3.10

16 Tunel knetok. [IpokapuoTnueckas KieTka 5.10
Crpoenue sykapuotudyeckoi kinetku. [Ipakruueckas

17 pabota 2 «/3y4eHne CBOMCTB KIIETOYHOMH 1 7.10
MeMOpaHbD)

18 [ToBepXHOCTHBII anmapar KIeTK! 1 10.10
OnHoMeMOpaHHbBIE OPraHOU bl KIETKH.

19 [Ipaktuyeckas pabora 3«l3yuenne ABHKEHUS 1 12.10
IIUTOIIa3Mbl B PACTUTEIBHBIX KIETKaX»

[ToryaBTOHOMHBIE OpTraHOU/IBI KIIETKHU:

20 MHUTOXOHJIpHH, TIacTU kL. JlabopaTtopHas pabota 1 14.10

3«lccnenoBanne TuIa3MoNn3a U IETUIa3MoIin3a B




PACTUTCIIBHBIX KJIICTKAX»

21 HemeMmOpaHHbIe OpraHOU Bl KIIETKH 17.10
22 Crpoenue U QyHKINH sapa 19.10
CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKapuoT.
23 JlaboparopHnas padota 4 «3ydeHue cTpoCHUS 21.10
KJIETOK Pa3JIMYHBIX OPraHU3MOBY»
AccUMWIAIMA U IUCCUMMIISALUS — JIBE CTOPOHBI
MeTabonu3Ma. Tunsl o0OMeHa BEIECTB.
24 JlaGopatopHas padora 5 «M3yuenue 24.10
KaTaJINTUYECKON aKTHBHOCTH (PEpMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTasla3bl)»
DepMEHTAaTUBHBIN XapaKTep PeakLUi KIETOYHOIO
o5 MeTabonm3ma. Jlaboparopras padora 6 «M3ydenue 711
(epMEeHTaTUBHOTO pacLICIICHUs EPOKCUIA '
BOJIOPOJIa B PACTHTEIBHBIX M KHBOTHBIX KIECTKAX)»
26 Benku-akTuBaTOPHI M OEIKU-UHTHOUTOPHI 9.11
27 ABTOTPO(HBIN TUII OOMEHA BEILIECTB 11.11
28 doTrocuHTE3 14.11
29 XemocuHnres. JlaboparopHas padorta 7/«CpaBHEHHE 16.11
po1eccoB (POTOCHHTE3a U XEMOCHHTE3a» '
AnaspoOHble OpraHu3Mbl. Buiel 6posxeHus.
30 JlaboparopHas padota 8 «CpaBHEHHE TPOIECCOB 18.11
OpO’KEHHMSI U IBIXaHUS»
AdpoOHBIE OPraHu3MBbl. JTanbl SHEPrETHYECKOTO
31 21.11
oOMeHa
30 DHeprusi MeMOpPaHHOTO TPATUEHTA TIPOTOHOB. 2311
Cunte3 AT®: pabota npotoHHON AT®-cuHTa3bI )
33 Peakiiuu MatpuyHOro cuHTE3a 25.11
34 Tpanckpunuus — maTpuulbslii cuHTe3 PHK 28.11
35 TpaHcnsus u €€ Tarbl 30.11
Koauposanue amunokucnot. Pons pubocom B
36 2.12
OuocuHTe3e Oenka
37 Opranuzanys reHoMa y IpoKapuoT U 3yKapuoT 5.12
38 MornexyssipHble MEXaHU3Mbl SKCIIPECCUU T'€HOB Y 712
JYKapuoT )
Bupycsl — BHeKsIeTOUHBIE POPMBI JKU3HU H
39 oOnuraTHble napaszutsl. [IpakTuueckas paborta 9.12
4«Co3ziaHue MoJIeI BUPYyCa»
BupycHslie 3a0051€BaHuNs Y€I0BEKa, )KHBOTHBIX,
40 PycHy 12.12
pacTeHuit
41 HanorexHoiyioruu B OMOJIOrMY U MEIUIINHE 14.12
42 JKu3HEHHBIN UK KIETKA 16.12
43 Matpuunsiii cunres JJHK 19.12
44 Xpomocomsl. JlabopaTopHas pabora 9 «M3yuenue 2112
XPOMOCOM Ha TOTOBBIX MHKpOIpenapaTaxy '
45 Jlenenue KJIeTKU — MUTO3 23.12




Tunel kneTok. Kapuokunes 1 IUTOKUHES.
JlaboparopHas pabota 10 «Habmonenue murosa B

46 1 26.12
KJICTKaX KOHYMKA KOPEIKa JIyka (Ha TOTOBBIX
MUKpOIIpenaparax)»
47 Peryisnus »KM3HEHHOTO IUKJIA KIIETOK 28.12
48 OpraHusM Kak eIMHOE 11eJ10€ 9.01
49 Tkanu pacrennii. JlJabopaTopnas pabora 11 1 10.01
«3ydyeHne TKaHEeH paCTCHUI» '
50 TkaHu )KMBOTHBIX U 4YenoBeka. JlabopaTtopHas 1 13.01
pabora 12 «3y4yeHne TkaHeH )KHBOTHBIX) )
51 Opransl. Cucremsl opranos. Jlaboparopnas pabota 1 16.01
13 «/3ydeHue opraHoB I[BETKOBOTO PACTEHUS '
52 Ornopa Tena opraHu3mMoB 17.01
53 JIBr>keHHEe OpraHu3MOB 20.01
54 [Iutanue opranu3mMoB 23.01
[MuTanne MO3BOHOYHBIX )KHUBOTHBIX.
55 © HOSBOHO © 1 24.01
[TumeBapuTenbHAs CHCTEMA YEJIOBEKa
56 JlpIxaHue opraHu3MoB 27.01
57 JIpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 30.01
58 TpaHcnopT BelIecTB y OpraHu3MoB 31.01
KpoBeHocHas cucTemMa Mmo3BOHOYHBIX )KHBOTHBIX U
59 P 1 3.02
YeloBeKa
60 Boinenenue y opranu3moB 1 6.02
61 3amuTa y OpraHu3MoB 1 7.02
62 NmmyHHas cuctemMa yenoBeka 1 10.02
63 PazpaxuMoCTh ¥ peryIIsius y OpraHu3MoB 1 13.02
64 I'ymopamnpHas peryisiius ¥ SHAOKPUHHAS CUCTEMA 1 14.02
YKUBOTHBIX U YeJIOBEKa '
65 DopMBI pa3MHOXKECHHSI OPTaHU3MOB 17.02
66 [TosoBOE pazMHOKEHUE 20.02
67 Meiios 21.02
["ameTorenes. OOpa3oBaHKE U PA3BUTHE MOJOBBIX
68 kieTok. Jlaboparopuas padota 14 «M3yuenue 1 24.02
CTPOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX '
MUKPOIIpENapaTax»
NupuBunyanpHOE pa3BUTHE OPTaHU3MOB —
69 AUBKILY P P 1 27.02
OHTOTEHE3
3akajika OpraHoB U TKaHEH U3 3apOJIBIIIEBBIX
70 Axa Op oA 1 28.02
JVCTKOB
Poct u pa3Butue xuBoTHBIX. JJabopaTopHas paboTa
71 15 «BrIsBIeHNE MPU3HAKOB CXOICTBA 3aPOIBIIICH 1 3.03
MT03BOHOYHBIX JKHBOTHBIX)
Pa3zmHuoxenue u passutue pacteHuit. Jlaboparopnas
72 pabota 16 «CTpoeHue opranoB pa3sMHOKEHUS 1 6.03
BBICHIMX PACTEHUN»
73 HcTopus cTaHOBIEHMS U pa3BUTUS TEHETUKH KaK 1 7.03




HayKu

OCHOBHBIE TTOHSITUS U CUMBOJILI TEHETHKH.

74 JlaGopatopHas pabota 17 «/Ipo3zoduina kak 0ObeKT 1 10.03
T€HETUYECKHUX MCCIIET0BAHMI
3aKOHOMEPHOCTH HaCIJIeIOBAaHUSI IPH3HAKOB.

75 Mounorubpuanoe ckpemuBanue. [Ipaktnyeckas 1 13.03
pabota 5 "M3yuyeHne pe3ynbTaTOB MOHOTHOPUIHOTO ’
CKpEIIMBaHUA Y Tp030(uisr"

UTOJIOTUYECKHUE OCHOBBI MOHOTHOPHUIHOTO

76 n P 1 14.03
CKPEIIMBAHUS
Amnanmusupyloriee ckpenBanne. HemomHoe

77 by P 1 17.03
JIOMHHHPOBAHHE
Jurubpunnoe ckpemuBanue. [Ipaktuueckas pabota

78 6 «3yueHue pe3ynbTaToB JUTHOPUTHOTO 1 20.03
CKPEIIMBAHUSA Y IPO30(DUITBDY

TOJIOTUYECKHE OCHOBBI TUTHOPUIHOTO

79 Hu p 1 21.03
CKpEIIMBAHUSA

80 CueruieHHOE HacleI0BaHHe PU3HAKOB 1 24.03

81 XpOMOCOMHas TEOPHS HACTIECTBEHHOCTH 1 25.03

82 ['enetuka mona 1 7.04

83 ['enoTun kak 1eI0CTHAsI CUCTEMA 1 10.04
I'eHeTnuecknii KOHTPOJIb Pa3BUTHUS PACTEHUM

84 POIE P P . 1 11.04
YKUBOTHBIX U YEJIOBEKA

85 N3meH4nBOCTH NPU3HAKOB. BUIbl N3MEHUUBOCTH 14.04

86 MoudukaoHHast U3MEHYUBOCTb 17.04
BapuanuoHHslif psa v BapualiioHHas KpUBas.

JlaboparopHnas paborta 18 «MccnenoBanue

87 3aKOHOMEPHOCTEH MOAN(PUKAIIMOHHON 1 18.04
U3MeHYMBOCTH. [locTpoeHne BapHallMOHHOTO Psiaa U
BAPUALMOHHON KPUBOI
I'enorunmueckas n3MeHYUBOCTh. KoMOMHATHBHAS

88 1 21.04
U3MCHYMBOCTD
MyTanroHHas U3MEHYMBOCTh. [IpakTyeckas

89 pabota 7 «MyTtanuu y 1po30¢puiibl (Ha FOTOBBIX 1 24.04
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca.

90 1 25.04
DONUTeHETHKA W STTUTEHOMUKA

91 I'eneruka uenoseka. [Ipaktuyeckas pabora 8 1 28.04
«CocraByieHUE YW aHAJIU3 POJIOCIOBHOI) ’

92 Metoabl METUIIMHCKON T€HETUKHI 1 30.04
3HaueHue MEeIUIIMHCKON TeHETUKY B

93 NPEOTBPALICHUN U JICUCHUH TeHETHIECKUX 1 3.05
3a00J1eBaHMIl YeIOBEKA
OcHoBHble TIOHATHUS cenekiun. JlabopatopHas

94 pabora 19 «M3y4yeHne COpTOB KYJIbTYpPHBIX 1 5.05
pacTeHH ¥ MOPOJ JOMAITHUX KHUBOTHBIX)

95 MeToap! cenekIMoHHON paboThl. JIJabopaTopHas 1 205

pabora 20 «/3y4ueHrne METOIOB CeJICKIIHH




pacTeHun»

I[OCTI/I)KGHI/ISI CCIICKIINH paCTeHI/Iﬁ " ) KUBOTHBIX.

% [TpakTiueckas pabora 9 «[IpuBuBKa pacTeHHII» 1 8.05
97 CoxpaHeHue, n3y4yeHHe U HCII0JIb30BaHKe 1 12.05
TeHETUYECKHUX PECYPCOB
buotexHoOrus Kak HayKa u OTpacib
98 npousBojcTBa. [Ipaktuueckas padora 10«M3yuenue 1 15.05
00BEKTOB OMOTEXHOIOT UM
99 OCHOBHbBIE HANPaBJICHUs] CHHTETUYECKON OMOJIOTHH 1 16.05
100 XpoMOCOMHAsI U TeHHAsI WH)KEHEPUS 1 19.05
101 MenuunHcKkre OMOTEXHOIOTHH 1 22.05
102 [IpomexyTouHas aTTecTanus 1 13.05
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




KasengapHo- Tematuieckoe mianuposanue omosorus 11 KITACC

No JlaTa nzydyenus
Tema ypoka Bcero
n/n Mo KoppekT.
naaHy

1 OpomonmonHas teopus Y. JlapBuHa. J[Brxkyime cuisl 1 4.09
sBOJIIOIMHY BUI0B 110 Y. JlapBuny ’

2 BxoaHasa KOHTpo/sibHan paboTa 1 5.09

3 bopn0a 3a cyiecTBoBaHME, ECTECTBEHHBIN M HCKYCCTBEHHBIN 1 6.09
oTOOp )

4 DopMUpOBaHUE CUHTETUYECKON TEOPUU IBOIIOLUN 1 11.09

5 DTarbl BOIOIMOHHOTO MPOIiecca: MUKPOIBOIIOIUS U 1 12.09
MAKPO3BOJIFOLIHS )

6 [Tonynsuus — sneMeHTapHas €IUHULIA YBOIIOLIMU 1 13.09
3akoH reHeTrdeckoro papHosecus k. Xapau, B. BaitnOepra.

7 Jlaboparopnas pabota 1 «BrlsiBIeHHEe H3MEHYHBOCTH Yy 1 18.09
oco0eii OTHOTO BAIa»

8 DneMeHTapHbIe (PAKTOPBI YBOIOIHN 19.09

9 Dddext ocHoBarenst. DPheKT OyTHIIIOUHOTO TOPJIBIIIKA 20.09
Murparmuu. M301414uu DonyJIsuui: reorpadhudeckas,

10 patl H yn pag 1 25.09
Ouonoruyeckast

11 EcTtecTBeHHbIN 0TOOp — HanpaBiAOLUi (PakTOp 3BOIIOLUU 26.09

12 [TonoBoii oTG0p 1 27.09
[Tpucroco0IeHHOCTh OPTaHU3MOB KaK Pe3ysibTar

13 MuKpo3Boroiun. Jlabopatopnas pabora 2 «M3yuenue 1 2.10
apoMop(}030B ¥ HINOATANITAIIUIN Y PACTCHUH W JKUBOTHBIX)

[Tpumepsl PUCTIOCOOICHUH Y OPraHU3MOB:

14 Mopdonoruueckue, GU3noIOrHuecKre, OMOXUMUYECKHE, 1 310
noBeieHueckue. JlabopatopHas padora 3 «IIpucnocobiieHus '
OpPraHU3MOB M UX OTHOCHUTEJIbHAS 1IeIECO00PA3ZHOCTH

15 Bupn, ero xpurepuu u ctpykrypa. Jlaboparopnas pabora 4 1 410
«CpaBHEHHE BUJIOB IO MOP(HOIOTHIECKOMY KPUTCPUIO) )

16 CrpykTypa BUJa 1 9.10

17 BunoobpazoBanue kak pe3yabTaT MUKPOIBOJIIOIIUN 1 10.10

18 CBs13b MUKPO3BOJIIOLMH U STTUAEMHOIOT I 1 11.10

19 Makponssosmtonus. [laneoHTonornyeckne MeTo bl U3y4eHUs 1 16.10
SBOJIIOIIUHU :

20 buoreorpaduueckue MeTOAbl U3y4EHUS IBOJIIOLNN 1 17.10

21 OMOpPHOTIOTHYECKUE B CPABHUTEIEHO-MOP(POIOTHIECKIE 1 18.10
METO]IbI U3yUYECHHSI IBOTIOIUN '

29 MonekynsapHo-reHeTHUeCKH1e, OMOXUMHUYECKUE U 1 23.10
MaTEeMaTHYECKUE METOJIbI H3yUEHHUS SBOTIOLNH '

24.10

23 OO01m1re 3aKOHOMEPHOCTH DBOJTIOITUH 1




24 AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIMHI 1 25.10

25 HayuHble runoressl IpOMCX0XKIEHUS )KU3HU Ha 3emiie 1 6.11

26 JloHay4yHbIe IPEICTABICHUS O 3aPOKICHUH KU3HU 1 7.11

27 OCHOBHBIE 3TaIlbl HEOPraHUYECKOU IBOJIIOLIAN 1 8.11

28 ['unotessl 3apoXKACHUS KUZHU 1 13.11
Hctopus 3emnu u metonpl e€ uzydenus. JlaboparopHas

29 pabota 5 «M3ydyeHue u onrucaHue UCKOTIAEMbBIX OCTATKOB 1 14.11
JIPEBHUX OPTaHH3MOBY

30 HadvanpHbIe Tarbl OpraHMYECKOM IBOTFOITUN 1 15.11

31 OBOIOLMS DYKapHOT 20.11
OCHOBHBIE TaITbI YBOJIOIMH PACTUTEIFHOTO MUPA.

32 [Tpaktuueckas padora 1 «M3yueHne ocoOEHHOCTEH CTPOCHHUS 1 21.11
pacTeHHi pa3HbIX OTJEIOB»

33 OCHOBHBIE 3Tarbl HIBOJIIOIUN KUBOTHOTO MUPA 1 22.11

34 OBosonus kUBOTHBIX. [IpakTHueckas pabota 2 «3yuenue 1 2711
0COOCHHOCTEH CTPOSHHS MO3BOHOYHBIX KUBOTHBIX) )

35 Pa3ButHe %u3HU Ha 3emiie 110 3paM U Nepruojam 1 28.11

36 MaccoBble BBIMUPAHUS — HKOJIOTHYECKHUE KPU3UCHI MPOIILIIOTO 1 29.11

37 CoBpeMEeHHBII 3KOJIOTUYECKUI KPU3HUC, €r0 0COOEHHOCTH 1 4.12

38 CoBpeMeHHas CUCTEMAa OPraHUYECKOr0 NMPOLLIOTO 1 5.12

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITHI OPTraHU3MOB 1 6.12

40 AHTpOIOJIOTHS — HayKa O YeJIOBEKe 1 11.12

41 PasButue npeacTaBieHUN O MPOUCXO0XKICHUH YETIOBEKA 1 12.12
MecTo 4yenoBeka B CUCTEME OpPraHUYECKOI0 MUPA.

42 Jlaboparopnas pabota 6 «M3ydeHrne ocoOeHHOCTEN CTPOSHUS 1 13.12
CKeJIeTa YeJIOBeKa, CBA3aHHBIX C MPSIMOXOXKICHUEM»

43 JIBroKyII1e CUiIbl aHTPOIIOreHe3a 1 18.12

44 CooTHolieHrne OMOTOTMYECKHUX U COLUATBHBIX (DaKTOPOB B 1 19.12
aHTPONOTeHE3e

45 OcCHOBHBIE CTaIUN AHTPOIIOIEHE3A 1 20.12

46 [Taneorenernka u mMajJeOrecHOMHUKA 1 25.12

47 DBOJIIOIUS COBPEMEHHOT'O YEJIOBEKA 1 26.12

48 UYenoseueckue pacsl. Hpalimqecxaa pabora 3 «3yuenue 1 2712
HKOJIOTHYECKUX aJaNTaliil yelloBeKay

49 MexIUCIUIIIIMHAPHBIE METOIbI aHTPOTIOJIOT MU 1 9.01

50 3apoKI€HUE U pa3BUTHE DKOJIOTUU 1 10.01

51 Mertoapl skonoruu. JlaboparopHas pa6£)Ta T«3yuenune 1 15.01
METOO0B IKOJIOTHUECKUX HUCCIIETOBAHHI»

52 3HaueHne YKOJIOrNYECKUX 3HAHUU IS YeJIOBeKa 1 16.01

53 Okonoruyeckue (GpakTopsl 1 17.01

54 Abuotnueckue paxkropbl. CBET KaK IKOJOTHIECKUN PaKTOp. 1 22.10




Jlaboparopnas pabota 8«BsissBIeHHE TPUCITIOCOOTCHUN
OPraHU3MOB K BIIUSTHUIO CBETa)

Abuotnueckue axropsl. Temneparypa Kak 3KOJIOTHUECKUI

55 dakrop. JlabopaTopHas padora 9 «BrisBieHue 1 23.01
IpUCcnocoO0IeHUH OPraHM3MOB K BIMSIHUIO TEMIIEPaTyphbD»
Abuotnueckue GakTopbl. BIa)kHOCTh KaK 3KOJOTHUECKUI
56 dakrop. JlabopaTopHas padora 10 «AHaTOMUYECKHE 1 24.01
0COOCHHOCTHU pacTeHUH U3 pa3HbIX MECT OOUTAHUS»
57 Cpensl oOuTaHusI OpraHU3MOB 1 29.01
58 buonornueckue puTMbl 1 30.01
59 JKuznennsle pOpMBI OpraHH3MOB 1 31.01
60 bruotnyeckue pakTopsi 1 5.02
61 3HayeHne OMOTUYECKUX B3aUMOJICHCTBUH JIJIsl CYILIECTBOBAHUS 1 6.02
OpPraHU3MOB B cpejie OOMTaHus '
62 DKOJIOrMYeCKHe XapaKTePUCTHKH OIS IIUH 1 7.02
63 OCHOBHBIE TIOKa3aTeIH MOMYJSAILUH: YUCIECHHOCTb, TNIOTHOCTb, 1 12.02
BO3pAcTHasl M MOJIOBAsi CTPYKTypa )
64 OCHOBHBIE TIOKa3aTeJH MOIMYJISIIUN: POXKIaEMOCTh, TIPUPOCT, 1 13.02
TEMI pOCTa, CMEPTHOCTh, MUTPALIUH )
65 DKOJIOTHYECKasl CTPYKTypa MOILYJISUN 1 14.02
66 JInHaMuKa NOMyJAUU U €€ PEeryJIaLys 1 19.02
67 Kpussle pocTa ynciaeHHOCTH nonysanuy. Kpusble BBIKUBAHMS 1 20.02
68 Okonoruyeckas Humia Buaa. JlaboparopHas padota 11 1 1.02
«[IpucnocoOneHust ceMsiH paCTeHHH K pacCeJIEHUIO» '
69 Bun xak cucrema nonynsuui 1 26.02
70 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIUi 5KUBOTHBIX 1 27.02
71 Co00111ecTBO OpraHU3MOB — OHOIICHO3 1 28.02
72 OKocucTeMa Kak OTKpbITasi CUCTEMA 1 5.03
73 KpyroBopoT BewecTB 1 MOTOK SHEPTUU B IKOCHCTEME 1 6.03
74 OcCHOBHBIE TTOKA3aTEIN YKOCHUCTEMBI 1 7.03
75 DKOJIOrM4ecKre NUpaMuIbl 1 12.03
76 W3MeHeHust COOOIIEeCTB — CYKIIECCHH 1 13.03
77 [TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. 1 14.03
DKOCHCTEMBI MOPEH U OKEAHOB )
78 [Ipupoansie 3KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEIEH, 1 19.03
IIYCTBIHb )
79 AHTPONIOTr€HHBIE YKOCUCTEMBI 1 20.03
80 Ypb6oskocucremsl. [Ipaktuueckas padora 4 «M3yuenue u 1 21.03
onucaHue ypoo3KOCUCTEMbI» '
81 3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMO/IEHCTBHM 1 4.04
OpPraHu3MOB B DKOCUCTEMAaX '
82 MexaHU3Mbl BO3/ICHCTBYS 3arpsI3HEHUI pa3HbIX TUIIOB HA 1 9.04




CcyOOpraHM3MEHHOM, OPTaHU3MEHHOM, TIOMYJISIIIHOHHOM U
OKOCUCTEMHOM YPOBHSX

83 bruocdepa — obmerranerapaas 0601049Ka 3eMITu 1 10.04

84 Yuenue B. U. Bepnanckoro o 6uochepe 1 11.04

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHOC(hEpHI 1 16.04

86 KpyroBopoTs! BeniecTB M OMOT€OXMMHYECKHIE ITUKITBI 1 17.04

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIH 1 18.04

88 YcroituuBocts Onocheps 1 23.04

89 DKOJIOTMYEeCKHE KPUUCHI M UX TPHUNHBI 1 24.04

90 BosneiicTBue uenoBeka Ha 6uochepy 1 25.04

91 AHTPOIIOTEHHOE BO3/ICHCTBUE HA PACTHTENBHBINA U )KUBOTHBIN 1 58.04
MUP

92 OxpaHa npupoibl 1 30.04

93 OCHOBHBIE TIPUHIIMIIBI YCTOHYHNBOTO Pa3BUTHSI YEJIOBEUECTBA U 1 5 05
TIPUPOIBI '
PanpionansHOE IPUPOAOIIONB30BAHNAE M COXPAHEHUE

94 1 6.05
OMOJIOrHYEeCKOro pazHoodpaszus 3emiu

95 O606mienHue 1o TeMe «MUKPOIBOTIONUS U €€ pe3yIbTaThD» 1 7.05

96 O6061enne o teme «MaKpOoIBOIOIUS U €€ pe3yIbTaThl» 1 8.05

97 O06006menue mo Teme «I[IponucxokaeHne U pa3BUTHE KU3HHU Ha 1 13.05
3emiien

98 O606menue no teme «IIporcxoxaeHue yemoBeKa — 1 14.05
AHTPOITOTEHE3)

99 O06001mienue no TeMe «IKOJIOTHS — HayKa O 1 15.05
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O606meHne no Teme «OpraHu3Msbl U cpejia OOUTAHUS 1 20.05

101 O06001eHne 10 TeMe «IKOJIOTHUS BUJIOB U TIOMYJISIIUAN» 1 21.05

102 O606mmenue o reme «buocdepa — rmodanpHas SKOCHCTEMAY 1 22.05

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOJUYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YHEHUKA

Buonorus. "inuuna Mnsun". MaceyHuk B.B.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Buonorus. buosorudeckme cuctembl U npoueccol; yraybneHHoe obyyenune, 10 knacc/ Tepemos A.B.,
MeTpocosa P.A. O6LLecTBO C orpaHMYeHHoM oTBeTcTBeHHOCTbO « MO, MHEMO3WMHA»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://chem-ege.sdamgia.ru/teacher
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