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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuun B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmww mnpenoaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHUH (perepanbHOi paboueil mporpaMmbl
BOCIIUTaHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCSI OJIHUM W3 KOMIIOHEHTOB INpeIMETHON 001acTu «EcTeCTBEHHO-HAydHBIE MPEIMETHI.
Cornacro monoxxkenusim PI'OC COO mnpodunbHbIe y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHMM MPO(PECCHOHAIBHBIM M BBICHIUM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajay, CBA3aHHBIX C MpodopHueHTanuei
oOyyarouuxcs ¥ CTUMYJIMPOBAHHMEM MHTEpeca K KOHKPETHOW 00JIacTH HayyHOTO 3HaHUf,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1adax
u3ydeHus yueOHoro npeamera «buosorush» Ha yriyOoJ€HHOM YpOBHE, ONpeenseT 00s3aTeabHoe
(MHBapMaHTHOE) MpEAMETHOE COJEpKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue o KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C y4y€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€i, JIOTHKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yemMy IPOCMAaTpUBAETCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeaMera «buosorus» B peanusanuu
tpeboBanuii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JEeSITeNbHOCTH OOy4YaloUIuXCcs MO OCBOCHHUIO COJEpX aHUS OHOJIOTUYECKOT0 00pa3oBaHUs Ha
ypOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUE B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJIeHUE 3HAHUI
oOyuaronuxcs O JKMBOM MpHpOJEe, OCHOBAX MOJIEKYISIPHOM W KIETOYHOM Ouosoruu,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHUS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
yUEHUS U IKOJIOTHH.

Nzyuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOyYaromuxcs K MOCIEIYIOIIEMY HOJY4eHHI0 OHOJIOTHYECKOro 0o0pa3oBaHMs B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COoJep KaHus
COCTaBIIsIET cHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX NpPHU H3YUYEHUU OO0YyJaroIIUMHCS
COOTBETCTBYIOIIUX CHCTEMATUYECKUX pa3AeioB OMOJIOTMM Ha YPOBHE OCHOBHOIO OOIIETro
obpazoBanus, B 10—11 ximaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITYOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OoOImMX 3aKOHOMEPHOCTSX KHU3HH, JIOMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
MIPUKJIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI IS



MOCJIEYIONIEr0 BeIOOpa mpodeccun. Bo3MokHa Takke MHTErpamnus OHOJIOTHUYECKUX 3HAHHWMA C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYYEHHBIMH 00YJaIONTUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

Crpykrypa mnporpammbl 1o ydeOHOMYy mnpenmery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBII M HBOJIOLHOHHBIA MOAXOAbl K M3ydeHHIO Ouonoruu. COriacHO WM, HM3Yyd4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHsS OHOJIOTHYECKOTO Pa3sHOOOpa3us
wraneTsl. Tak, B 10 Kiacce M3Yyd4arOTCsl OCHOBBI MOJICKYJISIDHOM M KJIETOYHON OWOJIOTHH,
SMOPHOIOTHN M OMOJIOTHU PAa3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTyaIM3HPYIOTCS 3HaHUS OO0ydJalomuxcsi 1o OOTaHWKE, 300JIOTUH, aHATOMHH,
¢usnonorun yenoseka. B 11 kimacce M3ydaroTcsi SBOJIIOLMOHHOE YUYEHHUE, OCHOBBI SKOJIOTHH U
yueHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB M MpaBW, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, IOMYyJSIUH, OHOLIEH03a, DKOCHCTEMBI, O BBIJAOIIMXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX aCHEKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcs K OHOIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJIEPKaHUU MPOTPaMMBbl 110
OMOJIOTUH TIPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHHUS M PA3BUTUS TOW WU WHOU
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U 9KOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buosorusd» Ha yriiyoaéHHOM YpOBHE — OBIIAJICHHUE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHrue YMEHHI HCIO0JIb30BaTh 3T 3HAaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHol o0mactu mMpoQecCHOHAIBHON JESITEIHbHOCTH, CBSI3aHHOM ¢ OMOJOTHEH, W K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrimyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YalolUMHUCS  CHUCTEMbl  OWOJIOTMYECKHMX  3HAHWil: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIUIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cUCTeM (KJIETKa, OPraHu3M, MOIMYJsALus, BUJ,
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAaHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMUS  JKUBOW  MPHUPOIbIL:
HCCIIEIOBATEIbCKUMH METOJaMH OMOJIOTMYeCKUX HAyK (MOJIEKYISIPHOUM U KIETOYHOU OHOJIOTHHy,
AMOPHUOJIOTUU U OMOJIOTHH PAa3BUTHUS, TEHETUKU U CENEKINH, OMOTEXHOJOTHH M CUHTETHYECKOM
OMOJIOTHH, TAJCOHTOJOTMH, OJKOJOTHMH); METOJaMH  CaMOCTOSITEIbHOTO  IMPOBEICHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1abopaTopuu M B Mpupoje (HAOIoAeHUe, H3MEpEeHMUE,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOyYaIOIIMMUCS YMEHHUSMH: CaMOCTOSITEIbHO HAaXOAWUTh, aHATM3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEpMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHaBIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJOTHM M COIMAIBHO-
HSKOHOMHYECKUMHU U SKOJOTMYECKMMHU MpoOIeMaMH 4YelOBEYEeCTBA; OLIEHUBATh IMOCIEACTBUSA
CBOEH JIeATENPHOCTH 110 OTHOIIEHHIO K OKpY)Kalolled MNpUpOJHON cpenae, COOCTBEHHOMY
3I0POBBI0 U 3/I0POBBIO  OKpYXAIOIIUX JIOJel; OOOCHOBBIBATH M  COOJIOAATH  MEpbI
npouIakTUKH MH(PEKITMOHHBIX 3a00IeBaHMi, MpaBuiIa MOBEIECHUS B MPUPOJEe U oOecredeHus
0€30MacCHOCTH COOCTBEHHOM KM3HEICSITEIbHOCTH B YPE3BbIUYANHBIX CHUTYallUAX MPHUPOIHOTO U



TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTb COBPEMEHHBbIC HaydHbIE OTKPBITHS B 00JacTu
OHOJIOTHH;

pa3BuUTHE y 00YYaIOUINXCS MHTEJUIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MpoOJieMaMH, METOJOJIOTHEeH OMOJIOTHYECKOTO HUCCIEIOBaHMS, MPOBEICHUS
OKCIIEPUMEHTAIBHBIX HCCICAOBAHUM, pelmeHus OWOJIOTHYECKUX 3a/a4, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U IMPOIIECCOB;

BOCIMTaHUE y OOy4aroOmMXCsS IIEHHOCTHOTO OTHOMICHHUS K JKUBOM HPUPOJAE B IEJIOM U K
OTHEeNbHBIM €€ OO0BbEeKTaM | SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, TE€HETHYECKON
IPaMOTHOCTH, OOIIEH KyIbTypbl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuoOpereHue 00yJaroIMMUC KOMIIETEHTHOCTH B PAIMOHAIBHOM HPUPOAOTIOIH30BAHUT
(cobmroneHne mpaBWil MOBEACHUS B MPUPOJE, OXpaHbl BHUJIOB, JKOCHCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOT'O 3[0POBbS U 3J0POBbSl OKPYXKAlOMIMX JtoJed (COOM0AeHHusT Mep
npoduIakTUKK  3a0oJieBaHMM,  oOecriedyeHWe  OE€30MAaCHOCTH  JKU3HEACSITEIHPHOCTU B
Ype3BBIYaHBIX CHTYalUsX MPUPOJIHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HMCIOJIB30BAHUS
OMOJIOTMYECKUX 3HAHUUN Y YMEHUH B MOBCEAHEBHOMN KU3HU;

CO3JJaHME YCIOBHM Ui OCO3HAHHOTO BbIOOpa OOy4arOIIMMHCS WHIUBUAYAIbHON
o0pa3oBaTeNbHOM  TPaeKTOpUH, CHOCOOCTBYIOIIEH MOCHIEAyIoUEeMy MpopecCHOHATbHOMY
CaMOOTIPE/ICIICHNIO, B COOTBETCTBUU C WHIMBUAYAJIBHBIMA HHTEPECAMHU M TMOTPEOHOCTIMHU
peruoHa.

OOmiee 4YmCIIO YacoB, OTBEACHHBIX HA HM3yYEeHHE OWOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 waca: B 10 xmacce — 102 waca (3 uaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OT6op oOpraHu3allMOHHBIX  (OpM, METOMOB H  CpeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACpXKAaHUS M HANpaBICHHOCTH Ha MPOJIOJDKEHUE
OMOJIOTMYECKOTO 00pa30BaHUs B OPraHU3AIUAX CPEAHETO MPO(PECCHOHAIBHOTO W BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM IPH 00Y4YeHHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
npoBe/ieHHEe J1a0OpaTOpHBIX W MpakThdeckux pador. Taxke ydactue oOydaromuxcs B
BBITIOJIHEHUM  TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pabOT, TeMaThKa KOTOPBIX
OTpeJeNIIeTCs y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHallbHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOIHBIX YCIOBHM.

COJEPKAHUE OBYYEHUA
10 KJIACC

CognepxaHue IPOrpaMMBbl, BBIACIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyaapcTBeHHO# urorosoit arrectauuu (I'MA).

Tema 1. Buonorus kak Hayka

CoBpeMeHHas OHoJIOrusi — KOMILIEKCHAs Hayka. KpaTkas vcTtopusi pa3BUTHsS OHOJIOTHH.
buonornyeckue Hayku M u3ydaemble MMU IpoOneMbl. DyHAaMeHTadbHBIE, NPHUKIAJAHBIE U
MIOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OUOJIOTHH.

3HayeHue OuoJoruM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHble ¢ Ouosorueil. 3HaueHHE OHOJOTMHM B IPAKTHUYECKOU
JNEATENIBHOCTH 4YEJIOBEKA: MEIMIIMHE, CEIbCKOM XO35HCTBE, IPOMBILUIEHHOCTH, OXpaHe
IIPUPOJIBI.

JdeMoHcTpanuu



Ioptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. lapseii, I
Meunnens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. MeunukoB, H. M. Basuios, H. B.
Tumodees-PecoBckmii, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBA3b OMOJIOTUH C IPYTUMHU HayKaMmny, «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. 7KuBble cucTeMbl U HX H3yYeHHE

JKuBbie cucteMbl Kak mpeaMeT n3ydeHus: ouonoruu. CBONCTBA )KUBBIX CUCTEM: €AMHCTBO
XMUMHMUYECKOTO COCTaBa, JTUCKPETHOCTb U LEJOCTHOCTb, CIOKHOCTh U YHOPSAAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHU3alus, CAMOBOCIPOMU3BEICHHUE, pPa3ApaKMMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alyM JKUBBIX CHCTEM: MOJEKYJISPHBINA, KICTOYHbIMA, TKAHEBBIM,
OPraHu3MEHHBIN, MOMYJISIIUOHHO-BUOBO, 3KOCUCTEMHBIN (6MOTEOIICHOTUYECKHUIA ),
ounocdepnniid. [Iporieccrl, mpoucxoasmiue B *KUBbIX cucTeMax. OCHOBHbBIC MPU3HAKU YKUBOTO.
Kuzub kak opma cymiecTBoBaHUsI MaTepuu. Hayku, u3ydaromine >KMBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3alINHU.

N3yuenune xuBbIX cucteM. Meroasl Ouosornueckoir Hayku. HaOmronenue, maMepenue,
SKCIEPUMEHT, CHUCTEMaTu3anus, MeraaHanu3. [loHsATHE O 3aBUCHUMON M HE3aBUCHUMOM
nepemMeHHo. IlnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOpKHU U €€ JocTOBepHOCTh. Pazdpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX PE3yJIbTaToOB. [IpUUMHBI UCKaKEHHS PE3yJIbTaTOB AKCIIEPUMEHTA.
[ToHATHE CTaTHCTUYECKOTO TECTA.

JdeMoHcTpauuu

Tabmuipr u cxembl: «OCHOBHBIE TpPU3HAKU JKU3HW», «bBHOJOrMYecKHe CHCTEMBI,
«CBOICTBA KUBOW MaTepun», «YPOBHU OPraHU3ALMU KUBOU MPUPOIBD», «CTPOCHUE )KUBOTHOM
KIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YE€JIOBEYECKOTO  OPraHu3May,
«buoreonienos», «buochepa», «MeTobl H3ydeHUS )KUBOU TPUPOIBI.

O6opynoBanue: 1abopaTopHOE 000pYIOBAHKE JIJIsl TPOBEACHHS HAOIIOICHUM, HU3MEPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckass padora «lcnosib30BaHUE PA3IMYHBIX METOJOB IPU M3YYEHHH >KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkn

Knetka — crpykrypHO-(pyHKIIMOHAIbHAS €AMHULIA XKUBOTO. VCTOpUS OTKPBITHS KIETKH.
Pabdoter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHON KIIETOYHOU TEOPHH.

MeTonpl MONIGKYISAPHON U  KIETOYHOM OHMOJOTMH: MHUKPOCKOINHUS, XpomaTtorpadus,
anektpodope3, METOJ  MEYEHbIX aToMoB, auddepeHurnaibHoe eHTpudyrupoBaHue,
KYJIbTUBHPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Koundghoxanvnasa muxkpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanun

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

Tabmuier 1 cxembl: «CBETOBOW MHKPOCKOM», «DIEKTPOHHBIN MHKpOCKom», «McTopus
Pa3BUTHUS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpENnapaThl PacTUTEIbHBIX, KUBOTHBIX U
OaKTepuaNTbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHne METOJOB KIETOYHOW OHOJOTHH (XpomaTtorpadus,
anekTpodopes, nupdepenmansHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMHUKPOdJIeMEHThI. Bona u e€ pois
KaK pacTBOpPUTENS, peareHTa, y4yacThe B CTPYKTYPUPOBAHMM KIETKH, TEIJIOPErYISIUU.
MuHepanbHbIe BEIIeCTBa KIETKH, UX OHoJorndeckasi pojb. Polib KaTHOHOB M aHMOHOB B KJIETKE.



Opranuyeckue BellecTBa KIETKU. buosornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
cocraB OenkoB. CTpykTypel OenkoBoi Mosekynbl. [lepBuynas ctpykTypa Oenka, MenTHAHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAsl CTPYKTyphl. JleHarypauus. CBoiCTBa OEIKOB.
Knaccugukanus Oenkos. buonornueckue QyHKIuM 0enkoB. [Ipuonsi.

VYrneBonsl. MoHOCAaxapuabl, AWCaXapuipl, OJIMTOcaxapuibpl M monucaxapuisl. OOmuit
IUIAaH CTPOCHUS M (PU3MKO-XMMHUYECKHUE CBOMCTBA yriieBoAoB. buonorndyeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlummael.  TmapoduneHO-rHIpodoOHBIe  cBoiicTBa.  Kilaccmdukanus — JTUNHIOB.
Tpurmuuepuapl, pochoaunuabl, BOCKU, cTepouipl. buonornyeckue pynkuuu aunuaos. Ooume
CBOMCTBa OMOJIOTMYECKMX MEMOpaH — TEKy4YecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. JJHK u PHK. Ctpoenune HykiaenHOBBIX KUCIOT. HykneoTuasl.
[Mpunuun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa IAHK — nBoiinas cnupaib.
Mectonaxoxaenue u 6uonorundeckue pynkuun JHK. Bunet PHK. ®ynxinun PHK B knetke.

Crpoenue mosekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYMKH, UX (QYHKIMH B KIeTKe. /[pyeue
HYyK1eo3uompugocpamuol (HT D). CexBenupoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNTNOMUKY, NPOMEOMUKU.

CrpykTypHas OuoJjioTHs: OMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Mooeruposanue cmpykmypsvl u  QyHKyuu
Ouomonekyn u ux Komniexkcos. Komnvromepmwiti Ou3aiin u OpeaHuyecKuti CUuHme3 OUOMONEKYN U
UX HenpupoOOHbLIX AHANO2086.

JdeMoHcTpauuu

[Toptpertsr: JI. [lonunr, . Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caxrep, C.
[Ipy3unep.

Huarpammbl:  «PacnpeneneHue XUMHYECKHMX JJIEMEHTOB B HEXHUBOM  IMPUPOACH,
«PacrpeneneHre XMUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuua XUMHYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemecrBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKyNbl Oenkay,
«CTpyKTYyphl O€IKOBOH MOJEKYNb», «CTpOeHHE MOJIEKYN YyIrieBoAoB», «CTpoeHHEe MOJIEKYJ
munuaoBy, «HykiienHoBbIe KUCIOTBDY, «CTpoeHre MOJEKYIbl ATD.

O6opynoBaHue: XUMHUYECKas Iocyia U 000pyI0BaHHUE.

JladopaTopHas pa6ora «OOHapyxeHHE OCITKOB C MMOMOIIBIO KAaUeCTBEHHBIX PEAKITUI».

JlaGoparopHas padora «VccieqoBanue HyKJICUHOBBIX KUCIOT, BBIICICHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. CTtpoenne n pyHKIIUMN KJIETKH

Tunbl KJIETOK: 3yKapHOTHUYECKas U IpokapuoTudeckas. CTpyKTYpHO-()YHKLHOHAJIbHbIE
00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTHuecKkod KieTku. Kieroynas creHka OakTepuili U apxew.
Oco0eHHOCTH CTPOEHUs TeTepoTPO(HON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIeTOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenne U (pyHKIMOHUPOBAHUE dYKapUOTHUECKOW KieTkH. [Inmasmaruueckas memOpaHa
(mnazmanemma). CTpykTypa Mia3MaTHyeckoil MeMOpaHbl. TpaHCHOpPT BeIIECTB yepes
IUIa3MaTUYECKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, oOnerdyénHas nudp¢ys3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIH akTUBHBIA TpaHcnopt). [lomymponunaemocts mMemOpanbl. Pabora
HaTpUI-KaJIMEeBOro Hacoca. DHAOLUMUTO3: MUHOLUTO3, (haronuro3. Jk3ouuto3. Kierouynas cTreHka.
CrpykTypa 1 (yHKIUU KIETOYHONW CTEHKH PACTEeHHA, TPHOOB.

Huromnazma. Ilurozoss. Ilutockener. [IBmxkenue nuroruiasmsl. OpraHouabl KIETKH.
OnnomeMOpaHHBbIE OpraHOU/AbI KJIeTkH: 3HAomIazmarndeckas cetb (OIIC), anmapar [Nonbku,
JM30COMBI, MX CTpoeHHEe W (QYHKIUH. B3aMMOCBSI3b OJHOMEMOpPAHHBIX OPraHOMJIOB KIIETKH.



CtpoeHne TpaHYIApHOTO peTHKynyma. Mexanusm Hanpasnenus 6enxos ¢ OIIC. Cunres
pactBopuMbix ~ OenkoB. CuHTE3  KJIEeTOUHBIX  MeMOpaH. Imamkuit  (arpaHyssipHBIi)
SHJIOTIA3MaTHUeCKuil peTukynyM. CekperopHast ¢yHKuus ammapara [onbmku. Moougurayus
benxos 6 annapame I onvoaxcu. Copmuposka 6enkos ¢ annapame I onv0icu. TpaHCTIOPT BEIIECTB
B KieTKe. Bakyonu pacturenbHbiX KieTok. Kiierounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHoubl KJIETKH: MUTOXOHJIpPHUM, IIAcCTUIbL. [Ipoucxoocoenue
mumoxonopuul u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIMU MUTOXOHAPHA W TuiacTHA. llepBUYHBIE, BTOPUYHBIE H CJIOXHBIE IJIACTHUIBI
(OTOCHHTE3UPYIOIIUX  JYKapUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICHIMX
pacTeHui.

HememOpannsie opranouap! kieTkun CtpoeHne u (GyHKIUH HeMEMOpaHHBIX OpPraHOMIOB
KIeTku. Pubocomel.  [lpomescymounvie ¢hunamenmol. MUKpOPWIAMEHTBI. AKMuUHOBbIE
Muxkpogunramenmol. MplllIeUHbIE KIETKU. AKMuUHOBble KOMHOHEHMbl HEeMbIUUEUHbIX KIeMmoK.
Muxkpotpybouku. Knerounsiii neHtp. CTpoeHME U [BWXKEHHE JKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku ruToriasmel. Llentpuons. berku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

Anpo. OGonouka sApa, XpOMAaTHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOCHHE U (PYHKIIHH.
Snepusiit 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE pacmojokeHHEe XPOMOCOM B MHTep(ha3zHOM
anpe. dyxpomamun u 2emepoxpomamun. benku XpomMaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
06010uKU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkmtoueHus.  CpaBHUTENbHas  XapaKTEpUCTUKA  KIETOK  J3YKapHOT
(pacTuTenbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpOEHHE SYKAPHUOTHUYECKOW KIETKW», «CTpOeHHE IKHUBOTHOM
KIETKW», «CTpOEHHE PACTUTEINBHON KIETKW», «CTpOEHUE MUTOXOHIpUNY, «Aapo», «CTtpoeHue
MIPOKAPUOTHYECKOU KIIETKU.

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpPOIMpPENnapaTbl PacTUTENbHBIX, KHUBOTHBIX
KJIETOK, MUKPOTIpenapaTbl 0aKTepHaIbHbBIX KIETOK.

JlaGoparopHas padora «/3yueHue CTpOCHUS KIETOK Pa3JIMYHbIX OPraHu3MOB).

IIpakTHyeckasi padora «3yueHne CBOMCTB KICTOYHON MEMOpaHBD.

JlabopaTopHas padora «lccienoBanue mia3mMoiM3a U JEIUIA3MOJIM3a B PACTUTENIBHBIX
KJIETKaX.

IIpakTHyeckas padora «/3yueHne NBUKEHUS LIUTOIIIA3Mbl B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB U MPeBpPAaILllecHHE SJHEPTUHU B KJIETKe

AcCUMWIALINAS U TUCCUMWISILIUSL — JIBE CTOPOHBI MeTalboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpodHBIA. YdUacTHe KHUCIOpoJa B OOMEHHBIX  Ipoleccax.
DHepretuyeckoe oOecreueHue kietku: npeBpaimenue ATO B 0OMEHHBIX Mpolleccax.
@DepMeHTAaTUBHBIM XapakTep peakUuui KIETOYHOTro MeTabonm3zma. DepMeHTHI, X CTPOCHUE,
cBoiictBa M MexaHu3M aedcTBus. KodepmeHntsl. OTinuuus (GepMEHTOB OT HEOPraHMYECKUX
KaTrajau3aTopoB.  benku-akTUBaTopel M OENKU-UHTHOUTOPHI.  3aBUCUMOCTh  CKOPOCTHU
(hepMEHTAaTUBHBIX PEAKIUil OT pa3IUYHBIX (PAKTOPOB.

[lepBUuHBIN CUHTE3 OpPraHWYecKUX BewlecTB B KieTke. dDorocuHTe3. AHoKkcuzcenHvlll u
oxcueenHvlll pomocunmes y oaxmepui. Ceemocoduparowue nUSMeHmvl U NUSMEHMbl
peakyuonHozo yeumpa. Ponp xiopomnactoB B mpoiiecce GoTocuHTe3a. CBETOBas U TEMHOBas
¢bazpl. @omoovixanue, Cz., Cs- u CAM-munsr ghomocunmesa. IlpoayKTuBHOCTh (POTOCHHTE3A.
Bnustaue pa3nuuHbeIX GakTOpoB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

Xemocunte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HHUTpU(ULMpPYIOIINE
OakTepuu, xene300aKTepun, cepobaKkTepru, BOJOPOAHbIE OaKTeprH. 3HaYeHHE XeMOCHHTE3a.



AnaspoOHble opranu3Mbl. Bunael 6poxxenus. IIpogykTel OpoXKeHHS M MX HCHOJIb30BaHUE
Y4eNIOBEKOM. AHAIpOOHBIE MHKPOOPTaHU3MBI KaK OOBEKThI OHMOTEXHOJIOTHHM U BO3OYAMTEIU
00JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEpPreTudeckoro oOmeHa. [loArOTOBUTENBHBIN JTall
I'mukosn3 — 6ECKUCIOPOIHOE PACILIEIUICHUE TIIFOKO3BI.

buonornueckoe oxkuciaeHue, WIK KIETOYHOE JbIXxaHue. Pojib MUTOXOHApPUI B mpoleccax
onosornvyeckoro okucieHus. Llukmuueckue peakiuu. OkucnurenbHoe (hochopumupoBaHue.
Duepeus membpannoeo epaouenma npomonos. Cumnmes ATD: paboma npomonnou ATD-
cunmaszvl. IlpenmymectBa a’poOHOTO myTH oOOMEHa BEIIECTB TMepel  aHadpPOOHBIM.
D dekTHBHOCTD SHEPreTHIECKOT0 0OMEHa.

JdeMoHcTpanuu

[optpetst: k. [puctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuemnn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «DOTOCHHTE3», «IHEpreTuueckuii oOMen», «buocunHTe3 Oemkay,
«Ctpoenue GpepMeHTa», «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBAHKE /ISl IIPUTOTOBIICHUSI TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JladbopaTopHas paGora «/3yueHne KaTaIUTHYECKOW aKTHBHOCTH (PepMEeHTOB (Ha
MIpUMepe aMuiIa3bl WK KaTalasbl)y.

JladopaTtopnas pabGora «/3yueHue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAaX).

JlabopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciiencrBeHHasi uHpopMauus U peaju3anus eé B KJeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMN KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUYHOIO
cuHTe3a. Peanmmsanms HacneactBeHHOW wuH(opmanuu. ['eHeTHYeCKWid KOJ, €ro CBOMCTBA.
Tpanckpunuus — maTpuudblii cuaTe3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMILJIEMEHTAPHOCTD,
AHTUNAPALIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka. YcmoBus
onocuHTe3a 6enka. KoaupoBanne aMuHOKHCIIOT. Posib ppubocoM B OnocuHTE3€e OelKa.

Cospemennvie npedcmasnenus o cmpoeHuu ceHos. OpraHuzaiusi reHoMa y NMpoKapuoT U
JyKapuoT. Perymsuusi akTUBHOCTH TeHOB y mpokapuoT. ['mmote3a omepona (P. XKakoo, XK.
Mano). MonexynapHvle mexanuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2enog. Perynsius oOMEeHHBIX MpolieccoB B KieTke. KiieTounslii romeocTas.

Bupychbl — Heknerounbie (GOPMBI JKU3HH U OONUraTtHele mapa3utbl. CTpoeHHE MPOCTHIX U
CIIOHBIX BHPYCOB, PETPOBHUPYCOB, OakrtepuodaroB. Kusnennvii yukn [HK-cooepoicawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.

Bupychuble 3a0oseBaHusi uenoBeKka, KHBOTHbIX, pactenuid. CIIUJ], COVID-19,
COILIMANIbHBIE U MEAULIMHCKHE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananus 6onvuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexuonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yukyuu 6enxos. Cnocobbi 0ocmasKku 1eKapcms.

JdeMoHcTpanuu

[Moptpetsi: H. K. Konsuos, . Y. iBanoBckuii.

Tabmumer u cxemsl: «buocuHTes Oenka», «leHeTnmueckuid Kom», «Bupych,
«bakTepuodarmy.

IpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCa».

Tema 8. 7/Ku3HeHHBbIN HUKJ KJIETKH



Krnerounslii mmki, ero mepuoisl u perymsinus. WHTepdasza u muto3. OcobeHHOCTH
poreccoB, mpoTekaronux B uaTepdase. Iloaroropka kinetku K aeneHuto. [IpecuHTeTHYECKUI
(MOCTMUTOTUYECKHUI), CHHTETUYCCKUNH W TOCTCHHTETHUYCCKUH (MMPEMUTOTUYCCKUN) TEPHOIbI
uHTEep(ha3bl.

Marpuunsiii  cunre3  JHK -  pemmukanusa.  [lpunHnuner  perumkanun — JTHK:
KOMILJIEMEHTAPHOCTb,  IMTOJYKOHCEPBATHUBHBIA  CHHTE3, AHTUIAPAIIIEIBHOCTh. MeXaHu3M
perummkanun  JJHK.  Xpomocomsl. Crtpoenme xpomocom. Temomepsl u  Telmomepasa.
XpOMOCOMHBIN HAOOp KJIETKU — KapUOTHIl. JIMIIOMIHBIA U TaryiouJHbIA HAaOOpPbI XPOMOCOM.
['omonornyneie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kietkn — mMuTo3. CTaguu MHUTO3a WM MPOUCXOJAIIME B HUX MPOLECCHI. THIIBI
MuTO3a. KaproKrHE3 M HIUTOKHHE3. bHOJIOrn4ecKoe 3HaYeHUE MUTO3a.

Perymsiust MUTOTHYECKOTO UHMKIA KiIeTkd. [IporpamMMmmupyemasi KJIETOYHAs THOCIb —
anonTo3.

Knerounoe a11po, XxpoMOCOMBI, (PyHKIIMOHANIbHASI T€HOMUKA. Mexanusmbl nponughepayuu,
oughgepenyuposxu, cmapenus u eubeau kiemox. «l{ugpposasn knemrxa» — ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanuu

Tabmuupl u cxeMbl: «KU3HEHHBIA MUK KICTKW», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukarus JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpompenaparbl: «MHUTO3 B KJIETKax KoOpelika
JTyKa».

JlabopaTopHas pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKa KOpemIKa Jiyka (Ha
rOTOBBIX MUKpOIIpernapaTax)».

Tema 9. Ctpoenue n GyHKUMM OPraHU3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHUAJbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUIHEACITEIbHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJHOKIIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBblI.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO Opranu3Ma. TkaHH, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pacrenuii. Tumbel pacTUTEIbHBIX TKaHEW: o0Opa3oBaTelbHAas, IOKPOBHA,
MIPOBOJIAINIAsA, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOEHHUS, (PYHKIUN U PaclOIOKEHUS
TKaHEe! B OpraHax pacTeHUM.

TkaHM JKUBOTHBIX M  4eJOBeKa. THUIBI JKMBOTHBIX TKaHEW: SIUTEIUalIbHa,
COEIMHUTENIbHASA, MbllIeuHasi, HepBHAs. OCOOCHHOCTH CTpOeHHs, (DYHKIMI U pacroIOKEHUS
TKaHEe! B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
YKUBOTHBIX U yenoBeKa. OYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenmii. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIil 1 BHyTpeHHUH ckeneT. CTpoeHHe U TUIbI COSTUHEHUS
KOCTEMN.

JIBukeHre OpraHu3MoB. JIBUKEHHE OJHOKJIETOYHBIX OPraHu3MoB: aME&OOuAHOE,
KTYTUKOBO€, pECHUYHOE. J[[BM)KEHHE MHOTOKJIETOYHBIX PACTeHHWil: TpPONMU3Mbl WU HACTHUH.
JIBuKeHre MHOTOKIIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieuHas cucrema. Pediekc. CkeneTHbie
MBIIIIIBI U UX paboTa.

[Iuranune opranusmoB. [loryomieHue BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pacteHussmu. [lutanue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.



IIuTaHue MO3BOHOYHBIX XUBOTHBIX. OTHENbI NMUIIEBApUTENbHOIO Tpakra. [lumeBapurenbHbie
kenesbl. [IumeBapurenbHas cucreMa 4eaoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jpixanue xxuBoTHbIX. Juddys3us razos yepes
IIOBEPXHOCTh KiIeTKU. KoxkHoe napixaHue. JlprxarenbHas MOBEpXHOCTh. JKabepHoe U JIEroyHoe
nbIxaHue. J[pIxaHMe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE
CTpO€HHUS JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cUCTEMa 4ejoBeKa. MexaHu3Mm
BEHTUJISILUM JIETKUX y NTUL U MJIeKoNUTaromuX. Perynsanus apixanus. JlpixareiabHble 0ObEMBI.

Tpancnopr BemeCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BEIIECTB Yy KHUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHOCHas cucrema
[I0O3BOHOYHBIX JKUBOTHbIX U uenoBeka. Cepalle, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHHS  KPOBEHOCHOH  CHCTEMBI
II03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsauus.

Beiienenne y opraHusmoB. Beinenenue y pacrteHmil. BelneneHue 'y  JKMBOTHBIX.
CokpatutenbHble Bakyoiau. Opranbel BblaeneHus. @uibTpanus, cekpeuuss U oOpaTHOe
BCaChIBaHME KaK MEXaHU3MBbI pabOThl OpraHoB BhlJeNeHUsA. CBA3b MOJOCTH TeNla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U uesnoBeka. Iloukw.
Crpoenue u pyHKUIHOHUpOBaHKE HePpoHa. OOpazoBaHNE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKIJIETOYHBIX opraHuzMoB. Cropbl OakTepuil u
LHCTHI MMPOCTENIINX. 3aUTa Y MHOTOKIETOUHBIX pacTeHnil. Kyrtukymna. CpencTsa nacCuBHOU U
XUMHUYECKOU 3aIUTEI. DUTOHIINEL.

3aimuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M UX MPOU3BOIHBIE. 3alllUTa OpraHu3Ma
ot OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBII W TyMOpadbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeT€HHbI  cnenuduyeckuid UMMyHUTET. Teopus  KJIOHaJIbHO-
cenektuBHOro uMmyHuteta (I1. Dpmux, ®. M. bepuer, C. ToneraBa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib Bpo)kIEHHOTO MMMYHUTETA B Pa3BUTUH CUCTEMHBIX 3200 I€BaHU.

PasnpaxxuMocTe M peryiasnuss y OpraHu3MoB. Pa3npakxuMocTs y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U perynsiuus y pacteHuid. PocToBbie BeliecTBa W UX
3HAYECHUE.

HepBHas cucrema u peduexTopHas peryasuus y XKUBOTHbIX. HepBHas cucrema u eé
OTzeNbl. ODBOJIIOLMOHHOE YCIIOKHEHHE CTPOCHHWsS HEPBHOM CUCTEMBI Y JKHBOTHBIX. OTHeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX KHBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHble u
YCIIOBHBIE peQIIEKCHI.

I'ymopanpHas perymsiuuss ¥ SHIOKpDHHHAs CUCTEMa JKUBOTHBIX M 4esloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMOoHOB. B3auMOCBsA3bp HEpPBHOU U
SHJIOKPUHHOM cucTeM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanun

IToptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OnHOKJIETOYHBIE BOJAOPOCIN», «MHOTOKIETOYHbIE BOJOPOCIIHY,
«bakrepun», «lIpocrelimme», «Opranbl LBETKOBBIX pacTeHHi», «CHCTEMBI OPraHOB
MIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe Hacekomblx», «TkaHM pacTeHHID,
«KopueBble cuctemb», «Crtpoenue cteOns», «CTpoeHHe JIHUCTOBOM MiIacTUHKWY, «TkaHu
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpllieyHass cuCTEMay,
«BelgenurensHas cucreMa», « OHIOKpPHHHAsA cucTeMay, «CTpoeHue Mplis», «MMMyHHTET»,
«Kumeynononoctusle», «CxeMa nUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHE IIaHapun», «BHyTpeHHee CTpOEHHE J105KJIEBOTO
yepBsi», «HepBHas cucrema pei0», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHass cuctema nrTunpy, «HepBHas cucrtema MIEKONMMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediexey.



OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIIPENApaThl OJHOKIETOYHBIX OPraHHU3MOB,
MUKpPOIpEnapaThl TKaHEeH, paKOBUHBI MOJUTIOCKOB, KOJIJICKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBBIC
HK3EMIUIAPBl KOMHATHBIX PACTEHUH, TepOapuu pacTeHUi pa3HbIX OTAENOB, BIaKHBIE MTPENapaThl
KUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX KHUBOTHBIX, CKEJIET YeJI0BEKa,
o0opynoBaHue JUIs JEMOHCTPALMM TOYBEHHOTO M BO3AYLIHOIO IHTAaHHUS PACTCHHH,
pacuiermyieHust KpaxmMaia © OenKoB TMoJ JaeiicTBHeM (epMeHTOB, 000pyIOBaHHME IS
JEMOHCTpAIMX OMBITOB TI0 M3MEPEHUIO )KU3HEHHONW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeIbHBIX
JBYKEHUH, MOJIENTU TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHEel pacTEHHI.

JlabopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JladopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHMe M pa3BUTHE OPTraHU3MOB

DopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U T10JI0BOE. Buibl
0€ecI10J10ro pa3MHOKEHUS: IOYKOBaHUE, CIIOPYIISALUS, (pparMeHTanus, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. [lonoBble kineTkw, uiauM ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U TOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszputue. ['ameroreHe3 'y kMBOTHBIX. llosoBele — kKenessl.
OOpazoBaHue W pa3BUTHE MOJIOBHIX KiIeToK. CrepmaroreHe3 u ooreHe3. CTpoeHUE IOJOBBIX
KJIETOK.

OmnooTBOpeHHe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrnocoObl OIIOIOTBOPEHUS:
HapyKHoOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozeros
u mooenu mopgoeeneza. Ctaauu dMOpHUOTEHE3a KUBOTHBIX (Ha MIpUMEpE JISTYIKH). J[pobiaeHue.
Tunsl gpoGnenus. [emepmunuposannoe u nedepmunuposanHoe opobnenue. bracmyna, munwi
onacmyn. OcoOeHHOCTH NPOOJECHUS MIICKOTMTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIs).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMSHHUE 4YacTel
pasBHBaloOIIerocss 3apojpliia (dMOpUOHANbHAS WHAYKLHKA). 3akjiaJka IUlaHa CTPOCHUS
KUBOTHOTO KaKk pe3yapTaT HEpapXUUYECKUX B3aUMOJICHCTBUII TeHOB. BiusHue Ha
SMOpPHOHAIIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBOTHbIX. llocTamOpuonHansHbIl mepuon. IlpsmMoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€ClO3BOHOUHBIX U IMO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunel pocta >KUBOTHBIX. DaKTOpPbl pPErylsilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAIMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M ueioBeka. llepuoabl OoHTOreHesza 4YeloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

PasmHokenne u paszButue pacteHuid. ['ametrodur u crnopodur. Meiio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meios3a. ['ameroreHes y pacTeHUi.
OmyoIoTBOPEHNE W pa3BUTHE PACTUTEIBHBIX OpraHU3MoOB. /[IBOMHOE OIIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHU3MBI PEeTyISIUN OHTOT€HEe3a Y PACTEHH U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpers: C. I'. HaBamun, X. [lIneman.

Tabmuiel u cxemsl: «BeretaTuBHOE pa3MHOXKeHUE», « THUMBI OECMONIOr0 Pa3sMHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJOMOHafb», «Pa3sMHOXkeHHWe IBrieHbl», «Pa3MHOXEHHE THAPBY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHMIEKIETKH M CIEepMaTO30UIay,
«OcHOBHBIE cTauu OHTOTeHe3a», «lIpsmoe u Hempsmoe pas3BuTHe», «Pa3BuTHE MaiicKOro
Kyka», «Pa3Butue capanum», «Pa3Butne msrymkny», «J{BoifHOE OIMJIOJOTBOPEHHE Y IBETKOBBIX
pactenuit», «CTpoeHHE CeMSIH OJHOJOIBHBIX M JBYAOJBHBIX pacTeHUi», «KU3HEHHBINA HUKI



MOPCKOW  KamycTel», <«OKuM3HEHHBIH LUKI MXa», <«COKHU3HEHHBIH LUK MaloOpOTHHUKAY,
«GKM3HEHHBIN LIUKII COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOTIPENapaThl SHIEKIETOK U CIIEPMAaTO30UI0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKI.

JlabopaTtopHasi pabora «l3yueHue CTPOEHMSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJBIINICH MO3BOHOYHBIX
AKUBOTHBIX».

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTECHUNY.

Tema 11. 'eHeTnka — HayKa 0 HACJIEICTBEHHOCTH U U3MEHYHMBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W PA3BUTHS TCHETHKU Kak Hayku. PabGoter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBeHHbIX Y4E€HBIX B pa3BUTHM reHeTHkU. Paboter H. K.
Konenosa, H. U. Basunosa, A. H. benosepckoro, I'. [I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHSITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHbIE
IeHbl, AJIbTEPHATUBHbIC INPU3HAKH, JIOMHHAHTHBIM W PEIECCUBHBIM MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTUrl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpertst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia kak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBolii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOPUIIOB TEpBOTO TOKoJIeHus. [IpaBmwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3akoH
paciuernieHus mpu3HakoB. [{utonorunyeckrie 0CHOBBI MOHOTHOPUIHOTO CKpeliuBaHus. ['umnoresa
YUCTOTHI TaAMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HACJIEIOBAHMUS.
Pacmennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHMOIO

HacJieoBaHUs MpU3HaKoB. L{uTonornyeckre OCHOBBI JUTHOPUTHOTO CKpELIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHOe Hacle10BaHue
I€HOB, HAPYILIEHHE CLETUICHUS] MEX1y FT€HaMH. XPOMOCOMHAsl TEOPHUS HACJIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIM MEXaHU3M ONPEACIICHUs M0ja. AYTOCOMBI U TOJIOBBIE
XpoMocoMBbl. ['OoMorameTHbli M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa IMOJOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLIETVIEHHBIX C [TOJIOM.

l'enotun kak nenoctHas cucreMa. [lnefioTponusi — MHOXKECTBEHHOE JEWCTBUE TEHA.
MHoxecTBeHHbIN ajuienu3M. B3auMopeiicTBue HeayleNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lommmepusi.

['eHeTnyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJIOTHYECKUX MPOLECCOB, TMOBEJIEHWs W KOTHUTMBHBIX (yHKuuil. ['eHermueckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHU3Mbl B3aHMOJCHCTBHS «XO3MWH — MAapa3uT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHUecKkne aceKThl KOHTPOJIS U U3MEHEHUs Haclle[CTBEHHOW MH(pOpMaIu B
ITOKOJICHUSAX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabnuuer u cxemsl: «IlepBbiii 1 BTOpOil 3akoHBI Menaens», «Tperuii 3akoH Mennens»,
«AHanuzupyollee ckpenuBanue», «HenonHoe nomuHupoBanue», « CLENIIEHHOE HACIEI0BaHUE



MIPU3HAKOB y Ipo30duibl», «'eHeTnka monay, «Kapuorumn yenoekay, «KapuoTum Apo30QuIIb,
«Kapuotun ntuup», « MHOKECTBEHHbBIN aJJIENU3M», «B3anMOAECTBUE TEHOBY.

ObopynoBanue: MOJENIb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
MOKOJICHUSI U PACLICIJICHUS NPU3HAKOB, MOJIENb JUIsI JEMOHCTPAIlMM 3aKOHA HE3aBHUCHUMOTO
HacJe0BaHUs MPU3HAKOB, MOJIEb JUIsl IEMOHCTPALIMK CUEIIJIEHHOTO HACIE0BAaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTipenapar: «/[pozodunay.

IIpakTuyeckass padora «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TIPO30(HUITBD).

IIpakTuyeckas padora «lM3ydyeHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
TIPO30(HUITBD).

Tema 13. 3akoHOMEPHOCTH U3MEHYNBOCTH

B3anmopelictBie reHoTtuna u cpeapl npu (GopmupoBaHHH (eHOTHNA. VI3MEHUYHMBOCTH
npu3HakoB. KauecTBeHHBIE U KOJWYECTBEHHbIE TPHU3HAKU. BUI  HU3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHASI.

MoaundukanronHass U3MEHYUBOCTh. Poib cpeasl B GopMHpOBAaHUM MOIU(PHKAITMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuaunoHHBIH psii U BapuanuoHHast kpusas (B.
Noranncen). CoiicTBa MOAU(PUKAIIMIOHHON U3MEHYUBOCTH.

l'eHoTununueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONM W3MEHUYMBOCTH. Bubl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KombOunaTtnBHAsT M3MEHYMBOCTh. MeH03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
W3MEHYUBOCTH. POJTb KOMOMHATUBHON M3MEHYMBOCTU B CO3/IJAHUY T€HETUYECKOTO Pa3HOOOpa3us
B MpeJienax 0JJHOTO BHUJIA.

MyrtanronHass M3MEHYHUBOCTh. BuAbI MyTanuii: TEHHBIE, XPOMOCOMHBIC, TEHOMHEIE.
CrnoHTaHHBIE W WHAYLUPOBAHHBIE MYyTalUWU. SnepHble W LUTOIIA3MATHYECKUE MYTAIHH.
ComaTnueckue W MoJoBble MyTaluu. [I[puumMHBI BO3ZHMKHOBEHUS MyTaluil. MyTareHel U HUX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO IpouLecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnencTtBeHHoW wu3meHumBoctd (H.M. BaBunoB). BHesgepHas W3MEHYMBOCTh H
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuU U
UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabmupr 1 cxembl: «Buabsl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['‘eHermyeckue
3a00JieBaHUS YellOBeKay, «Buabl myTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MCHUYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO psiJia U BApUALMOHHOW KPUBOW».

IIpakTnyeckas padora «Myranuu y aApo30¢uibl (Ha TOTOBBIX MUKpPOTIpENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapoaHass OporpaMma HCCIEIOBAHHMS T'€HOMa YeJIOBEKa.
MeTo1bl U3ydeHUsI TEHETUKU YENIOBEKAa: MeHealOTUYECKUH, ONM3HEIOBbIM, ITUTOreHETUUECKUH,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsIpHO-TeHeThuYecKkuii. COBpPEMEHHOE OIpeesICHHE
TE€HOTHIA: IOJJTHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Hclie ¢ momoibto [11P-
aHanuza. HacnenctBenusie 3a0051eBaHus YeoBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HU YeIOBEKa.
bone3nn ¢ HacneaCTBEHHOM MNpPeApacloOKEHHOCThIO. 3HAYE€HWE MEAMIIMHCKONW TE€HETHUKHU B
MPEeIOTBPAIIEHUN W JICYEHWH TE€HETHUECKUX 3a00NieBaHU dYeloBeka. MeauKOo-TeHETUYEeCKOoe
KOHCynbTHpoBaHue. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPpy3a». DTHUECKUE aCIIEKThI
WCCIIeIOBAaHUH B 00JIACTH PEJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.



I'enetnueckue (akTOpbl MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (U3MUECKOMY U
XMMUYECKOMY 3arpsA3HEHUIO OKpYXalolled cpeabl. l'eHeTnueckas IpeapaclosioKeHHOCTb
YEJIOBEKA K MMaTOJIOTUSM.

JdeMoHcTpanuu

Tabmumer u cxembl: «KapuoTtun denoBeka», «MeToIpl M3YYCHUS TEHETUKU YEIOBEKAY,
«["enernueckue 3a001€BaHUS YETOBEKaY.

IIpakTnueckas padora «CocTtaBieHrEe U aHATIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukauust U ceyekuus. 3apoxkJeHUEe CeJleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax npoucxoxaeHuss 1 MHOrooOpa3usi KyJlbTYpHbBIX pacTeHUi. Poisb cenexkuuu
B CO3JaHUM COPTOB pacTeHU u mopoxa KkuBOTHBIX. CopT, mopoja, IWITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBEHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHue mis
CEJIEKIIMOHHOM paboTHI.

Metoibl cenekiMoHHOM paboThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIN U MH/IMBUTyaIbHBbII.
Otanbl KOMOMHAIIMOHHOM cenekuuu. VcnpiTanue mpousBoauTeNield 1mo motoMcTBy. OTO6Op 1O
TEHOTUITY C TOMOIIBIO OLIEHKU (PEHOTUIIA TOTOMCTBA U OTOOP IO FEHOTHUITY C TOMOIIBIO aHAIM3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ] CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XMMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallud y KyJbTYpHBIX (OpPM OpPraHu3MOB.
Hcnonb3oBaHne T'€HOMHOTO peNaKTUpPOBaHHs M MeToJoB pekoMOuHaHTHbIX JHK mns
MTOJTY4YEHUS UCXOTHOTO MaTepuraia sl CEIeKIUN.

[Tonydyenne monmmuionsoB. BuyrpuBmmoBas rubpummsarus. biu3kopoicTBEeHHOE
CKpelllMBaHue, Wik UHOpuauHr. HepoacTBeHHoe ckpeluBanue, win ayropuauHr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aAIuS.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMH pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe W U3YYEHHE I'€HETUYECKHUX PECYpCOB KYJbTYPHBIX PAaCTEHHW M HUX JIHUKHUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YEJIAX VIVUUEHUS CYWeCmB8YIOWUX U CO30aHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM YuUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoncTpauuu

[Toptpetsr: H. . BaBunos, U. B. Muuypun, I'. [. Kapneuenko, I1. I1. Jlykpsinenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIJIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «MeETOIbl CEleKUUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHesy.

JlabopaTopHas padora «/3ydyeHue COpTOB KyJbTYPHBIX PACTEHUU U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHni».

Jkckypeusi «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CEJIEKIIMM PacTeHUH M KMBOTHBIX (Ha
CENIEKI[MOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA YY4acTOK, B TEIUIMYHOE
X034HCTBO, B JIAOOPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusi H CHHTeTHYeCKasi 0M0JIOTHSA

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MHUKPOOPTaHMU3MbI, WX XapaKTEepUCTHKa. TpaJulMOHHAs OWOTEXHOJIOTHs: XJeOomeueHue,
MOJIy4eHUEe KHCIIOMOJIOYHBIX MPOAYKTOB, BUHOJEIe. MukpooOuonoruueckuit cunte3. OObEKThI
MHUKPOOHOJIOTHYECKUX TeXHOJIOTUi. [Ipon3BoacTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.



CozlaHue  TEXHOJOTMH W  MHCTPYMEHTOB  II€JICHANPABJIEHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHMS F€HOMOB C LIEJIbIO T0Jy4E€HUsT OPraHU3MOB U UX KOMIIOHEHTOB, COJIEp KaIUX
HE BCTPEYAIOLIUECs B IPUPOJe OMOCUHTETUYECKHE MTYTH.

Kiterounas umxeHepus. MeToapl KyJlbTypbl KIETOK M TKaHEHM PaCTEHUM U KUBOTHBIX.
Kpunobanku. Comarndeckas ruOpuam3anuss U coMaTHyeckuii smOpuorenes. lcmonb3zoBaHue
TalulOUJI0OB B CEJEKUUU pacTeHUi. [lonyuenue moHOKIOHANbHbIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NOTUKTOHATILHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHceTpyKiusl SIMIIEKJIETOK W KJIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIaHTALUMU sJep
KIETOK. Texnonocuu 0300po6nenus, KyIbMmueUpOGaHus U MUKPOKIOHANbHO20 PA3ZMHOICEHUs
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAsI U T€HHass MHXeHepus. VICKyCCTBEHHBIM CHHTE3 I'eHa U KOHCTPYMPOBaHHUE
pexomOunantHeix JAHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHUS U TIEPCIICKTUBEI
XpOMOCOMHOM W TE€HHOM HWH)XXEHEpUHU. OKOJOTHYECKHME W JTUYECKHUE MpoOJeMbl T'€HHOU
HMHXEHEpPUH.

Menununckue 6notexnosnoruu. [loctreHomuas udposas meaunuHa. [TIP-auarnoctuka.
MeTa000MHBIN aHaNKM3, FTEHOLIEHTPUYECKUN aHaIN3 IPOTEOMa YEJIOBEKa /ISl OLIEHKH COCTOSHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHass Tepanusi paka. 3D-
OvouHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTUH TpEXMEpHOTro OWONPUHTUHIA U
ckaddonuHra s penieHus 3a1a4 NepcoHaTU3UPOBAHHON MEIULIUHBL.

Co3nanrie BEKTOPHBIX BAaKIMH C IIEJTbI0 oOecreueHruss KOMOWHUPOBAHHOW 3allUTHI OT
Bo3Oynuteneit OPBU, ycranoBieHue MonekyaspHbIX MexaHU3MOB (yHkimonupoBanus PHK-
COJIeprKaliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JI€BaHUs YETIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer u  cxembl: «/cnonap30BaHME  MHMKPOOPraHM3MOB B MPOMBIIUICHHOM
IIPOU3BOJACTBEY, «KieTouHas nHxeHepusa», «| 'eHHas HHKCHEPUSD.

JladopaTopHas pa6ora «/3ydeHne 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHrne MOJOYHOKHUCIIBIX TPOTYKTOBY.

JkcKypeust «bHoTexHOoIOrus — BaykHeHIasi NPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxaenne u pa3BuTHE IBOJIOIUOHHBIX NPEACTABJICHUI B 0M0JI0TUN

OpomononHas Teopus Y. Jlapsuna. [Ipennocbuiky BOSHUKHOBEHUS JapBUHU3Ma. JKU3Hb
U Hay4Has JearesnbHocTh Y. JlapBuHa.

JIBukymue cuibl 3BodOIMU BugoB mo Y. JlapBuHy (BBICOKas WHTEHCHUBHOCTH
pPa3MHOXEHHsSI OPraHW3MOB, HACJIEJICTBEHHAs HM3MEHYHBOCTh, OOphOa 3a CyIIECTBOBAaHHE,
€CTECTBEHHBIN 1 HCKYCCTBEHHBINH OTOOD).

Odopmnenue cuaretndeckoi Teopun 3Boitouuu (CTI). HelitpanbHas Teopus SBOJIOLNY.
CoBpemeHHas HBOIOIMOHHAS OHOJIOTHA. 3HAYEHHE HBOJIIOIMOHHOW TEOpUH B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KAPTUHBI MUpA.

JdeMoHcTpanuu

IToptpersr: Apucrorens, K. Jlunneir, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, U.
HapsuH, C. C. YerBepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmumer u cxembl: «Cucrema xuBoi mpupoasl (mo K. JlunHero)», «JlecTHUIIa KUBBIX
cymectB (mo Jlamapky)», «MexaHusm QGOpMUPOBAHUS TPHUCIOCOONCHUN Yy pacTeHUN u
*UBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyta myremectBust U. Jlapsuna», «Haxoaku Y.
HapBuna», «®Dopmbl 00prObI 3a cymiecTBoBaHue», «llopoabl romybeii», «MHoroobpasue
KYJIbTYpHBIX (popMm KamycTel», «[lopoasl qOMaNTHUX KHUBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX



BusoB (mo Y. JlapBuny)», «Cxema COOTHOLIEHMS MABMKYIIUX CHJI 3BOJIIOLMM», «OCHOBHBIE
IIOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOLIUNY.

Tema 2. Muxkpo3Bosonus 4 eé pe3yjbTaThl

[lonymsiuust kak 3JeMeHTapHas eAuHHULA 3BoMoLMHU. COBpEMEHHBIE METOJbl OLEHKU
TeHETHYECKOTO pa3HOOOpasus U CTPYKTYpHI MOMyIAuuil. Mi3MeHenne reHo(oH1a MOmyIsainun Kak
2JIEMEHTApPHOE SBOJIIOIIMOHHOE SIBJIEHHE. 3aKOH reHeTuueckoro pasHoBecus Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble (PAKTOPHI (IBIDKYIIME CHJIBI) 3BOJIONMHA. MyTanmMOHHBIA mpoIecc.
KomOunatiBHas u3MeHUnMBOCTh. Jlpeii TeHOB — cilydailHble HEHANpPaBICHHBIC W3MEHEHHS
4acToT ayiened B momymsinusix. Oddext ocHoBarens. Ipgexm OymvLIoUH020 20PabIUKA.
CHuoiceHue 2eHemuuecko2o pazHoodpaszusn. npuyumsl u cireocmeus. llpossnenue 3¢ppexma
Opeligha 2enos 6 Oomvwux u manvlx nonyaayusx. Murpanun. V30mM0us  TOMYISIUR:
reorpaduueckas (IpocTpaHCTBEHHAs), Onosiornyeckast (penpoayKTUBHAs).

EctectBennslii oTOOp — HampaBisiouuil ¢axtop sBosoLUA. DOPMBI €CTECTBEHHOIO
otOopa: JIBWXKYIIMM, CTaOMIM3UPYIOMIMMA, pa3peiBaomiuid (qu3pynTuBHbIN). I[losmoBoit oT6Op.
Bo3HHKHOBEHNE U ABOJIIOLUS COLIMATIBLHOTO MOBEACHUS KUBOTHBIX.

[IpucnocoOaeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOLUMU. Bo3HHMKHOBEHHE
npucnocobaeHnit y opranuzmMoB. Apomop¢o3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y OpraHu3moB: Mopdosoruueckue, (U3HOIOrHyecKue, OWOXMMHUYECKHE, TOBEICHUYECKUE.
OTHOCHUTENBHOCTh MPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u crpykrypa. BumooOpazoBaHue Kak pe3ynbTaT MHKPOIBOJIOIMH.
M3onsimust — wimrodeBoit  (aktop BHmooOpaszoBanus. Ilytm u cmocoObl BHI000pa3oBaHMS:
ajutonatpudeckoe  (reorpaduyeckoe), CHMMATPUUYECKOe (IKOJOTHYECKOE), «MTHOBEHHOES»
(monumnuonan3anus, rudpuauzanus). JIuTeabHOCTh YBOIIOIMOHHBIX TPOLIECCOB.

Mexanusmbl popMUpOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BONIOIMOHHOM OMOJOrMM B  pa3pabOTKE HaydyHBIX METOJIOB COXPAaHEHHS
O6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOLMS Mapa3uTOB M HMX X034€B. MexaHHU3MbI
(hopMupOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdemoncTpauuu

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

TaGnuup! u cxembl: «MyTalMOHHAs U3MEHUUBOCTY, «llOMyIsiiMOHHAs CTPYKTypa BUAA»,
«Cxema mposiBiIeHHS 3akoHa Xapau—BainOepra», «JIBWKyImwe CHIBI  3BOJIIOIHNY,
«OKoJorHyecKass H30JLUs NONyJIALUN ceBaHCKOM ¢openn», «l'eorpaduueckas u30JALUSA
JMCTBEHHUIbI CUOMPCKON M JIMCTBEHHMIIBI Jaypckoiy», «[lomynsannoHHbIe BOJIHBI YUCIEHHOCTH
XUIITHUKOB M XKepTB», «Cxema JelcTBUSA ecTecTBEHHOro otbopa», «®Popmbl 00pbObI 3a
CYIIECTBOBAHHEY, «nayctpuanbHbIi MEJIaHU3M», «Kussie HCKOIIaeMbley,
«IToxpoBUTENBLCTBEHHAs OKpacka >XHUBOTHBIX», «lIpenynpexiaromas OKpacka M HUBOTHBIXY,
«Puznosiornueckue aganranun», «IIprucrnoco6IeHHOCT OPraHu3MOB U €€ OTHOCUTEIBHOCTHY,
«Kpurepun Buga», «Buabl-nBoitHuku», «CTpykTypa Buiga B mpupojne», «CrnocoObl
BUJ00Opa3oBanus», «l'eorpaguueckoe BuAoOOpazoBaHME TPEX  BHUJOB  JIAHJBIIIEH,
«IKOJIOTHUECKOE BHJI000pa3oBaHKWe BMJOB CHHUID, «[lomumiouasl pactenuit», «KamycTHo-
peleuHbli THOpHI.

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMHM HACEKOMBIX, dydesia NTHIl U 3Bepel ¢
IpUMEpaMU pa3IMYHBIX MPUCHOCOOJIEHUH, dydena NTUI] U 3Bepeil pa3HbIX BHUJOB, repdapuu
pacTeHuil OIM3KUX BUA0B, 00pa30BABIIUXCS PA3TMUYHBIMU CIIOCOOAMHU.

JlaGopaTopHas padora «BblsiBiIeHNEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUAY.

JlaGopatopnass pabora «[IpucnocoGiieHust OpraHM3MOB M UX OTHOCHTEJbHAs
11e71eco00pa3HOCThY.

JlaGopaTopHas padora «CpaBHEeHHE BUI0B 110 MOP(POIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/1onusi M €€ pe3yJibTaThl



Meto1pl u3yueHHs Makpod3BotoLMH. [laneonTonornueckre METoAbl U3yUEHUS IBOJIIOLINH.
[lepexoanbie GOpMBI U HUITIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne meronsl uzydeHust sBomouud. CpaBHeHue ¢Guopel M (QayHbI
MaTEepUKOB 1 0CTpOoBOB. bruoreorpaduyeckue obnactu 3emin. BUIbI-5HAEMUKN U PEIUKTHI.

OMOpPHOJIOTHYECKUE U CPABHHUTEIBHO-MOP(OIOTHIECKUE METOJbI M3YUYECHHUS 3BOJIOLHU.
I'enernueckue MeXaHU3Mbl IBOJIIOLIMM OHTOI€HE3a U IOSIBJICHMS SBOJIIOLMOHHBIX HOBILECTB.
['omosornuHele M aHaJIOrMyYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBu3Mbl. MoJeKyIsipHO-
FEHETUYECKUEe, OMOXMMHUYECKME U  MaTeMaTU4YeCKHME€ METOAbl HM3YyYEHHUS  3BOJIIOLUU.
I'omonoruunsie rensl. COBpeMEHHbBIE METO bl IOCTPOCHUS (PMIIOTEHETUIECKHUX JICPEBHEB.

XPpOMOCOMHBIE MYyTallMHM U 3BOJIIOLMSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBwia) HdBoJtouMH. [lpunyun  cmenvl  yHKyuUi.
HeoOpatumocTs Botonnu. AantuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB ABOJIOIHH.

JdeMoHcTpauuu

[optpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkens.

Tabmuupl U cxembl: «OUIOTEHETUYECKUN DS JIOMIAAN», KAPXEONTEPUKC», «3BEpO3yObIe
suepb», «Crerouedans», «Punnogurs», «CemeHHbIe ManopoTHUKW», «buoreorpaduueckue
30HBI 3emuny», «Jlpeiid koHTHHEHTOB», «PemukThl», «HawampHble cTaauu >MOPUOHAIBLHOTO
pa3BUTHUS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOrMYHBIE ¥  QHAJIOTUYHBIE  OpPraHb»,
«PyaumeHTb», «ATaBU3MBI», «XpOMOCOMHBIE HAa0OpbHI YeloBeKa M IIMMMaH3e», «lIaBHbIE
HaIpaBJIEeHUs BOJIIOLUNY, «OOLIME 3aKOHOMEPHOCTHU IBOJIIOLIUN.

O6opynoBaHue: KOJIJIEKIUHM, repOapuu, MYJSKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, PYIMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emJie

Haydnple THUMOTE3BI TPOUCXOXKIEHUS >KU3HU Ha 3emuie. AOHMOTeHe3 W TaHCIEePMUS.
JloHayyHble TPEICTABJICHUSA O 3apOXKACHUU XU3HU (KpealroHu3M). ['Mmore3a moOCTOSIHHOTO
CaMO3apoKJICHUS KU3HU U €€ onpoBepkeHue onbitaMu . Peau, JI. Cnamnanuanw, JI. [Tacrepa.
[IpoucxoxaeHue Ku3HU U aCTPOOUOJIOTHS.

OcHoBHBIE 3Tanbl HeOpraHUueckoi sBotonnu. [InanerapHas (reosioruueckas) BOJIOLHUS.
XuMmuyeckasi 3BOMIONMS. AOUOTEHHBIA CHHTE3 OPraHUYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mumimnepa u I'. Opu. OOpazoBanue mnonumepoB u3 MoHoMepoB. KoarepBaTHas
runiote3a A. WM. Omapuna, rumote3a mnepBuyHoro OynboHa JIk. XomjelHa, reHeTHYecKas
runioteza I'. Mémrepa. Pubosumbr (T. Yek) um rumoreza «vmupa PHK» V. TI'mnbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopus 3emnn u wmeroapl e€ wusydeHus. Vckomaemble OpraHHMYeCKHe OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTENbHAasE U a0COJIOTHAs  T'€OXPOHOJIOTHSL.
['eoxpoHonoruyeckast mKana: 30Hbl, SPbI, IEPUOJIBI, FTTOXH.

Havanpubie sTansl oprannyeckoil sBomonuu. [losiBieHre M 9BOMIONUS MEPBBIX KIETOK.
Opomoius Metabonusma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. CoBpeMeHHble MHKpPOOHBIE
OMOMIEHKM KaK aHajor mepBbix Ha 3emuie coobmectB. Ctpomaronutel. [IpokapuoTsl u
9YKapUOTBHI.

[IpoucxoxaeHue sykapuoT (cuMOMOTeHe3). DBONIOIMOHHOE MPOUCXOKICHHE BHUPYCOB.
IIpoucxokaeHre  MHOTOKJIETOYHBIX  OpPraHM3MOB. DBO3HHMKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BbICIINX pacTeHUd. OCHOBHbIE apoMOp(o3bl pacTeHUH.
Beixon pacrennii Ha cymy. llosBieHHME CHOpPOBBIX pPACTEHUMH M 3aBOEBAHHME MMM CYLIH.
Cemennble pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHHM.

OcHOBHBIE 3Tamnbl 3BOJIONMU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBPEMEHHBIX TUIOB. [lepBhie XOpHoBBIE
KHUBOTHBIC. J)KH3HB B BoJie. DBOJIOIMS M03BOHOUHBIX. [Iponcxoxaenne ampuOuil 1 penTuini.



[Mpoucxoxaenrne MiekoNMUTAOMUX W nTull. [IpuHnun kimoyeBoro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMU H MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButue xxu3Hu Ha 3emIie 1O 3paM U Mepuogam: apxeH, MpoTepo3oi, najaeo3oi, Me3030M,
KaifHo30M. OOmmas XapakTepuCTHKa KIMMaTra W TeoJOrmyeckux mnpoueccoB. llosBinenue u
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE: €ro YCIOBUS M BIHMSHHE HAa Ta30BbIH
cocraB atMmochepsl.

MaccoBbie BBIMHPAHUSI — JKOJOTUYECKHE KPU3UCHI Tponuioro. IlpuuuHbl U ciencTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIM 3KOJOIMYECKUi Kpu3HcC, ero ocodeHHoctu. IIpobiema
COXpaHeHHus1 6Mopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHasi cUCTeMa OpraHu4eckoro mupa. [IpuHUUIBI KIaccuPUKalUU OPraHUu3MOB.
OcHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Moptpetsr: ®@. Peau, JI. Cnanmnanuanu, JI. Tactep, U. Y. Meunukos, A. U. Omapun, JIx.
Xonneitn, I'. Ménnep, C. Musnnep, I'. FOpu.

Tabmuubt u cxembl: «Cxema omnbita @. Peauy, «Cxema omeita JI. [lactepa mo u3yueHuro
camo3apoxkieHus: xu3Hm», «Cxema ombita C. Musiepa, I'. FOpu», «OTansl HeopraHuyeckoit
sBosoKn», «l'eoxpoHosornyeckas mkana», «HadanpHble 3Tanbl OPraHUYECKON 3BOIIOLUNY,
«Cxema o00pa3oBaHHUSI DJyKapuoOT MyTEM cuUMOMoreHe3a», «CuctemMa >KMBOW TPUPOJIBI»,
«Ctpoenne  Bupyca», «Apomopdo3sl pacteHuit», «PunmOPUTH», «OTHOKIECTOYHBIC
BOJIOpOCHN», «MHOIrOKJIETOUHbIE BoJgopocan», «Mxwu», «llanoporHukm», «IonoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO MHUpPay,
«Apomop¢o3sl KUBOTHBIX», «lIpocteitmue», «Kumeunomnonoctusie», «llnockue uepsuy,
«YneHucroHorue, «PEIOEIY, «3eMHOBOIHEICY, «IIpecmbikaronuecs», «lItunpn,
«Mnexonuraromue», «Pa3BuTue KuU3HM B apxelckol spe», «Pa3BuTMe KU3HU B
MPOTEPO30MCKON 7pe», «Pa3BuTue KU3HU B TANCO30MCKOM dpey», «Pa3BuTHe KHU3HU B
ME3030MCKOM 3pe», «Pa3BuThMe KM3HMU B KaWHO30MCKOW »Hpe», «CoBpeMEHHas CcucTEMa
OpPraHHYECKOTO MHUPa».

O6opynoBanue: repOapuud pacTeHUN pa3IUYHBIX OTIENOB, KOJIJICKIUU HACEKOMBIX,
BJIQXKHBIE Tpenaparbl XKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUICKIIMH HIJIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX J>KMBOTHBIX, Yydeia NTHUIl W 3BEpel, KOJUIEKIIMH OKaMEHEJIOCTEH, IMOJIe3HBIX
HCKOIAEMBIX, MYJISKU OPraHMYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas JjgadoparopHasi padora «MojaenupoBanue onbiToB Mumepa—tOpu 1o
M3Y4YEeHUIO a0MOTEHHOT0 CUHTE3a OPraHNYeCKUX COSIUHEHHUI B IEpBUYHON aTMochepe».

JlaGoparopHass padora «/3ydyeHue U ONHCAaHUE HCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.

IIpakTnueckass padora «/3yueHne o0cOOEHHOCTEW CTPOCHHS PACTEHUU pPa3HBIX
OTJICTIOBY.

IIpakTnyeckas padora «/3ydeHrne ocCOOEHHOCTE CTPOCHUS MO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxaeHue 4eji0BeKa — AHTPOIOTeHe3

Pazpgens! u 3agaun anTponosiorui. MeTo el aHTPOTIOJIOTHUH.

CraHOBIIEHHE NPEJICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. Penuruo3Heie BO33pEeHMUS.
CoBpeMeHHbIE HAYYHBIE TEOPHUHU.

CxonctBo  uenoBeka ¢ KUBOTHbIMH. (CuHcTeMaTHyeckoe IMOJIOKEHHUE YeJIOBEKa.
CBuzeTenbcTBa CXOJCTBA 4YENOBEKAa C JKMBOTHBIMH: CPAaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOPHUOJIOTUYECKUE, (DU3HOTIOrO-OMOXHUMHUYECKHe, TMoBeAeHYecKkne. OTinuus uenoBeka OT
KUBOTHBIX. [IpsIMOX0/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IMPHU3HAKOB. Pa3BUTHE T0OJIOBHOTO
MO3ra U BTOPOW CUTHAIBHOU CHCTEMBI.

JBuxymue  cuibl  (PakTopel) — aHTpPOMOTeHe3a:  OWOJIOTMYECKHE,  COIHMANIbHBIC.
CooTHolieHne OMOJOTMYECKUX M COITUAIBHBIX ()aKTOPOB B aHTPOIOTEHE3E.



OcHOBHBIE CTaIUM aHTpornoreHesa. PanHue yenoBekooOpa3Hbie 00e3bsHBI (TIPOKOHCYIIHI)
Y paHHUE MOHTU/IBI — OOIIMe PEAKH YeI0BEKOOOPa3HbIX 00€3bsH U JIIOJeH. ABCTPATIOMUTEKH —
JBYHOTHE INPEIKH JItonen. UenoBek ymelnbld, IepBble M3rOTOBJICHMs Opyaud Tpyna. Yemosek
MPSMOXOJIAIINN W TIEPBBIA BBIXOJ JItoNel 3a mpenensl Adpuku. YenoBek relaenbOeprckuii —
oOmmuMii IpeoK HeaHIePTAIbCKOTO YEIOBEKa M YeJIOBEKa pa3yMHOT0. YeIoBeK HeaHJepTalbCKuit
KAaK BHJ JIIOJEH XOJOJHOIO KJIMMara. YelloBEeK pa3yMHBIH COBPEMEHHOIO THIIA, JIEHHCOBCKUU
YeJI0BEK, OCBOSHHE KOHTHHEHTOB 3a peaeinamMu Adpuku. [laneoreneTnka u najaeoreHOMHKA.

DOBOJIIOLMS COBPEMEHHOI'O 4ejoBeKa. EcTecTBeHHbINI OTOOp B MOMYJSALUSAX 4YeJIOBEKa.
MyrannoHHbIH npouiece U noauMophusM. [lonynsimroHHBIE BOJIHBL, Apei] reHoB, MUTpAIHS U
«3(hdeKT OCHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiime pacel: eBporneonjHasi (eBpasuiickas),
aBCTPAJIO-HETPOUAHAs (PKBaTOpHalIbHAs), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
IyTU paccelieHuss 4YeloBeka 1o 1miaHere. EauHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOneHHOCTh  4YeloBeKa K  pa3HbIM  YCIIOBUSAM
OKpyXarolei cpensl. BiausiHue reorpaduueckoit cpenasl u apeiida reHoB Ha MOPQOJIOTUIO U
(U3HOJIOTHIO YETIOBEKa.

MexauciurinHapabie METOAbl B (u3MuecKo (OMOJIOTMYECKOM) aHTPOIOJIOTHH.
DOBOJIIOLMOHHAS ~ AaHTPOIOJIOTUS U TAaJCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOMYJISAIHil.
buoconuaneHple  uccieqoBaHMs — NPUPOAbI  yesoBeka.  lccrmenmoBaHue — KOABOJIIOLUHU
OMOJIOTHYECKOT0 U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpauuu

[Toptpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumpr u  cxembl: «MeToasl  aHTpOMOJIOTUM», «[OJOBHOW MO3T YEIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBD, «CKeleT 4YeloBeKa W CKeJeT IIMMIIaH3e», «PynanMeHThl u
aTaBU3MbD», «J/IBHXKyllMEe CUJIBI AHTPOINOIreHe3a», «OBOJIOLNMOHHOE JIPEBO  YEJIOBEKay,
«ABcTpanonureky», «HenoBek ymenbliy, «HenoBek mpsaMOXOAsIIniy, «/IeHUCOBCKUI YEI0BEK»
«Heannepranpupb», «KpoManboHIB», «lIpenku denoBeka», «ITambl SBOJIIOIUAHM YETOBEKa»,
«Pacsl yenoBeka».

O6opynoBaHue: MyJISDKA OKaMEHENOCTeH, IPEeIMETOB MaTepHaIbHON KYJIbTYphl IPEIKOB
4yeloBeka, penpoaykuuu (¢potorpaduu) KapTHH C  MHUGOJIOTHYSCKUMU U OMOJICHCKUMU
CIOKETaMH MPOUCXOXKACHUS YelloBeka, poTrorpadru HaX0J0K UCKOMAEMbIX OCTATKOB YEJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJIEJb Yepera 4YelOBeKa M Yepera IIMMIIaH3€, MOJIEIb KUCTH YeJlIOBEKa U
KHCTH IIMMIIaH3€, MOJIETIU TOpCca MPEAKOB YEJIOBEKA.

JladopaTtopHas pabora «/3ydueHne OCOOEHHOCTEH CTPOCHMS CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXOKJIECHUEM).

IIpakTHyeckas padora «3yueHne 3KOJOrMYECKUX aanTaluil YeIOBEKay.

Tema 6. 3Jkojorussi — Hayka O B3aMMOOTHOLICHHSIX OPraHU3MOB H
HA/IOPTraHU3MEHHBIX CHCTEM € OKpYKawuieil cpeaou

3apoxxeHue W pasBuTtue dkojoruu B Tpynax A. ['ymGonpara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tenciamn, B. H. CykauéBa. Paznensl u 3amaum skxonoruu. CBs3b
9KOJIOTHH € APYTUMU HayKaMH.

Mertoab! 3konoruu. IloneBpie HaOmMONEHHUS. DKCIIEPUMEHTHI B 3KOJOTUU: MPUPOAHBIE U
nabopaTopHble. MoienupoBanue B 3KOJOIMH. MOHUTOPHHI OKpYXKaroleil cpespl: JTOKalIbHBIH,
PETrMOHANBHBIN U TI00aIbHBIN.

3HAUEHUE DKOJOTMYECKUX 3HAHUM U1 4YElIOBEKA. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€il uenoBeuecTBa C MNpupoAod. DopmMHpoBaHME DSKOJOTMYECKON KYJIBTYpHl H
9KOJIOTMYECKON TPaMOTHOCTH HACEJIEHHUS.

JdeMoHcTpanuu

IToptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkens, A. Tencnu, B. H.
Cyxkaués.



Tabmuier 1 cxeMbl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «CxemMa MOHUTOPHHTA
OKPYKarOLIEH Cpesibl».

JlabopaTopHas padora «/3ydeHre METOJ0B FKOJIOTUUECKUX UCCIIEI0OBAHUI.

Tema 7. OpranusmMsl H cpega 0OMTaAHUA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH ux JjeiictBua.  Knaccudukarms
OKOJIOTUYECKUX  (hakTOpoB: abumoTWyeckue, OHOTHYECKHE, aHTpororeHHele.  OOmue
3aKOHOMEPHOCTH JeUCTBUS 3Konorndeckux (pakropos. [Ipasmio munumyma (K. Hlnpenrens, HO.
JInbux). TomepaHTHOCTh. DBPUOUOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

AbuoTtnueckue (akropsl. CBET Kak SKOJIOTHYECKUN (akTop. JefcTBHE pa3HBIX Y4aCTKOB
COJIHEYHOT'O CHEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYNIbl PACTEHUH U HKUBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CUTHalIbHAs poJib cBeTa. DoToneproau3m.

Temneparypa kak skosorudeckuil ¢axrtop. JleiicTtBue TemmepaTypsl Ha OpraHHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

Brnaxxnocts kak skosorumdeckuid dakrop. [IpucnocoOneHus pacteHuil K MOIEP>KaHUIO
BojHOTO Oananca. Kiaccudukanus pacreHuil 1o oTHomeHuto kK Boje. [IpucnocoOnenust
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenpl oOuTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHas, IJIyOMHHAas
MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. DU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOUTaHus
opranu3moB. [Ipucnoco6aeHnss OpraHu3MoB K KHU3HU B Pa3HbIX Cpe/iax.

buonoruueckue putmel. BHemnne 1 BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJAUYHBIE PUTMBIL.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKHU3HH.

XKuzuennsie ¢opmbl opranuzMoB. Ilonsrue o xusHeHHOU (opme. XKuzHeHHbIe (DopMBI
pacTeHMii: JAepeBbs, KyCTApHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpPAaBBI
JKusnennsie (OpMBI KHUBOTHBIX: THUIPOOHMOHTHI, TE€OOMOHTHI, a’poOHOHTHL. (coOeHHOCTH
CTPOCHHS ¥ 00pa3a )KU3HU.

buotnueckne  dakToppl. Buapl OMOTHYECKMX  B3aUMOACHCTBUN:  KOHKYPCHIIHS,
XHUIHUYECTBO, cUMOKO3 U ero ¢opmbl. [lapazutusMm, koomepaius, MyTyain3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxyieOHWYecTBO). Herpoduueckue  B3ammonelcTBHS  (TOMHYECKHE,
dbopuueckue, ¢adbpuyeckue). 3HaueHHE OMOTHYECKUX B3aWMOJICHCTBHIA IS CYIIECTBOBAHUS
OpraHu3MoB B cpezie ooutanus. [IpuHIKIT KOHKYPEHTHOTO UCKITIOUCHHUSI.

JdemoHcTpauuu

Tabmuipl 1 cxeMbl: «JKonoruueckue QaxTopbl», «CBETOBOM CHEKTPY», «IKOJIOTHUECKUE
TPYIIIBI dKUBOTHBIX 110 OTHOIIEHUIO K CBETY», « T EIIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHbIE
KUBOTHBIEY», «DU3NOJIOTUYECKUE aJalTallMd >KUBOTHBIX», «Cpeapl OOUTaHUS OPraHU3MOBY,
«buonoruyeckue putMbl», «KusHeHHbie GopMbl pacTeHHI», «Ku3HeHHbIE (HOPMBI )KUBOTHBIX,
«IKOCUCTEMA IIMPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOTO Jiecan, «llenmu nuraHusy,
«XuuraunuectBoy, «Ilapazutuzmy», «Konkypenuus», «Cumonos», «KommeHcamuzm».

O6opynoBanue: repbapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IMYHBIX  DKOJOTHYECKHX  (aKTOpOB, TepOapuu  CBETONIOOWMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHHH, CBETOIIOOMBBIC, TEHEIIOOUBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHusi, repOapuu W KOJUIEKIIMU TEIUIOJIIOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOWUYMBBIX
pacTeHuil, 4Yyuyena MNTUI WU 3Beped, repOapuu pacTeHUH, OTHOCIIIUXCA K TUrpoduTam,
KkcepopuTaMm, Me30(puUTaM, KOMHATHbIE pAcTEHHUs MJAaHHBIX TPYNIN, KOJUIEKIHMH KUBOTHBIX,
oOHuTaOIUX B Pa3HbIX CpeAax, repbapuu M KOJUIEKIUU PACTEHUH M KUBOTHBIX, OOJaJaroluX
yepTaMHd MPUCHOCOOIEHHOCTH K CE30HHBIM HU3MEHEHUSM YCIOBUH JKU3HH, repObapuu u
KOJUIEKIIUM DPACTEHUH M JKUBOTHBIX PA3JIMYHBIX J>KU3HEHHBIX (OPM, KOJUIEKLIHUH KHUBOTHBIX,
YYaCTBYIOIIMX B PA3IMUHBIX OMOTHYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHas padora «BplsiBieHHE IPUCTIOCOOIECHHI OPraHU3MOB K BIUSHHIO CBETa.

JlaGopaTtopHas pabora «BblsiBIeHME MPUCIIOCOOICHUNH OPraHU3MOB K BIHSHUIO
TEMIEPATYPBD).



JlaGopaTtopHass paGora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHH U3 pa3HBIX MECT
oOUTaHUSD).

Tema 8. IKk0/10TUsA BUAOB M NOMYJISAIHI

DKOJIOTUYECKHE XapaKTEPUCTHKH Momyssiud. [lonmymsuus xak OHOJOrHuYecKas cUCTeMa.
Ponp HeogHOpOoAHOCTH cpenbl, (U3NYECKUX OapbepoB M OCOOCHHOCTEH OWOJIOTUM BHUJIOB B
(hopMUPOBAHUY TPOCTPAHCTBEHHOH CTPYKTYPHI HOMYsAIHiA. OCHOBHBIE OKA3aTEIH MOMYISIHH:
YHCJIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U IOJIOBas CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIUSL.

DKojoruyeckasi CTpykrypa nonyiasuuu. OneHka 4HMCIEeHHOCTU Nomynsauuu. luHamuka
NONYJSIUK U €€ perynauus. buotnueckuil noreHuan nonyisuuu. MoaearupoBaHue JUHAMUKU
nonymsinuu. Kpuble pocra uunciaeHHocTd mnomymsiuuu. Kpuble BbbKHMBaHMs. Perymsauus
YHUCICHHOCTH TOMYJSIIUNA: pPOJib (aKTOPOB, 3aBHCAIIMX M HE 3aBHCAIIMX OT IUIOTHOCTH.
DKoJjorudeckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »skojormueckoi Hume Bujaa. Mecroobutanue. MHoromepHas MoOJENb
skonornueckod Humu Jx.M. XarunHcona. Pazmepsl skosorndeckoi Humm. [loTeHnumansHas u
peain30BaHHAs HUIIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BUIBI M MX KU3HEHHBIE CTpPATErHH.
DKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH TIOBEJIEHUS W MUrpaluil >KUBOTHBIX. buosiornyeckue WHBA3UU
YyXEPOJIHBIX BHJIOB.

JdeMoHcTpauuu

[Toptper: [Jx. Y. XatunHCcOH.

Tabmuis! 1 cxeMbl: «IKOJIOTHUECKHE XapaKTePUCTUKU MOMYIsiumny», «I[IpocTpancTBeHHas
CTpPYKTypa mnonyasiuun», «Bo3pacTHele nupamuasl nonyaanun», «CKOpOCTh 3aceseHMs
MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHusmMamm», «Mopenb skosioruyeckor Humum Jhx. H.
XaTuynHCOHAY.

O6opynoBanue: repOapuu pacTeHU, KOJIJICKIIUHU KUBOTHBIX.

JladopaTopHas pa6ora «[IpucrmocoOiieHnst ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. Iko0J10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
OHOILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. Jk. Tencnam). @DyHKIMOHANIBHBIC OJIOKH
OpraHM3MOB B SKOCUCTEME: MPOJAYLEHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. Abuotnueckue On0ku 3KocucTeM. [10UBBI U WIIBI B 3KOCHUCTEMaX.
KpyroBopoT BemiecTB 1 MOTOK 3HEPTUU B 3KOCHCTEME.

OcCHOBHBIE MTOKA3aTENN HKOCUCTEMBI. bruomacca U npoayKuus. DKOJIOTMUYECKUE MUPAMU/IBI
grceln, OMOMacchl U SHEPTUU.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpotuixu. @nykmyayuu. HanpaneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKlecCUH. [lepBUYHbIE M BTOPUYHBIC CYKIIECCUU U HX
IPUYMHBL.  AHTpPONIOTEHHBbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBo.
buopaznooOpazue 1 MoJHOTa KpyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBI. JKocucmemsbl 03€p U peK. IKocucmemvl MOpeU U OKEeaHo8.
Oxocucmemvl myHOp, 1ecos, cmenetl, NyCMbiHtb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  Arposkocuctema. ArponeHo3. Pasmnums mexnay
AHTPOINIOTE€HHBIMHU U MPUPOJHBIMU IKOCUCTEMAMU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'opoackas ¢iopa u dayHa.
CunaHTponuzanusi ropojckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3HAa4YEHUE
arposKOCHCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHHUA  OCHOBHBIX  B3aMMOJEHCTBMIA  OpPraHM3MOB B
sKocucTeMax. Poab kackaonozo s¢gexma u 6ud08-30ughuxamopos (Kiouesvix 6udos) 8



Qyukyuonuposanuu  dxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
JKOCUCTEMAaMH. YCTOMYMBOCTb OpPraHU3MOB, IONYJISALUMNA W DKOCHCTEM B  YCJIOBUAX
€CTECTBEHHBIX U aHTPOITOT€HHBIX BO3CHCTBUM.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCTEMHOM YPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOPMUPOBAHUS AHMPONO2EHH020 B030eticmeusi. MeTo10JI0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencim.

Tabmuuer u cxemsl: «CTpyKTypa OHOILIEHO3a», «DKOCHCTEMA MIMPOKOIUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKUMOHAJIbHBIE TPYMIbl OPraHU3MOB B 3KOCHUCTEMEN,
«Kpyrosopor BemectB B 3kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«DKoJIoTHYeCcKasi MUpaMUJIa Yncemn», « IKoJorudyeckas nupaMmua Ouomacchb, «IKOJIOTHYecKas
nupamuaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBineHue
Jjeca Iocie moxapa», «IJKOocucTemMa 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOboskocucTem».

O6opynoBanue: repbapur pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydesia NTHUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIIMX PAaCTEHUH, aKBapUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JladopaTopHas padora «/3ydeHue pazHooOpa3us MEIKUX MOYBEHHBIX YJICHUCTOHOTHX B
Pa3HbIX IKOCHCTEMAX).

IKCeKypeust «IKCKypcus B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeHsi «IKCKYpCHS B arpO3KOCUCTEMY (Ha TOJI€ WU B TETTUYHOE XO3SKCTBO )».

Tema 10. buocdepa — riodanbHas IkocucTeMa

buocdepa — obmemnanerapHas o0osiouka 3eMid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npenacrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
onocdepe. Obnactu 6uocheps! u e€ cocras. KuBoe BemecTBo 6rochepsl U ero GyHKITUH.

3aKOHOMEPHOCTU CymiecTBOBaHMs Onochepsl. OcobeHHocTn O6uochepsl Kak riaodaabHOM
skocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHYECKHUE ITUKIIBI (YTiepoia, a30Ta). PUTMHUYHOCTD sIBICHUI B OHOChepe.

3oHanbHOCTH OuOchepsl. [lonarue o Ouome. OcHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOIHBIE
Jieca, CMelllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, TyCThIHHU, TPOIIMYECKUE Jieca,
BBICOKOTOpbA. Kinmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIUS JKUBBIX CHCTEM, OIEHKA HX PECYpCHOTO TMOTEHIHala |
ouochepHbIx PYHKIUH.

JdeMoHcTpanun

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

Tabmuet u cxemsl: «['eochepst 3emnny», «KpyroBopot azorta B npupoae», «Kpyrosopot
yriaepozaa B nmpupoae», «Kpyrosopot kucinopona B npupoae», «KpyroBopor Boas! B pupoae»,
«OcHoBHBIE Omombl cymm», «Knumatndeckue mosica 3emmn», «TyHapa», «Taiiray,
«Cwmemanneiii  jec», «lllupokonuctBennsiit jec», «Cremb», «CaBanHHay, «IlycTbIHY,
«Tponuyeckui ecy.

Ob6opynoBaHue: repdapuy pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.

Tema 11. YeJsioBeKk 1 OKpYykaomas cpeaa

DKoJlorTHYeckue KpH3MChl M WX TNpuuMHBL. Bo3zgelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOAHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Pa3pymenue noussl. OXpaHa IOYBEHHBIX pecypcoB. M3meHeHune kiuMara.

AHTpPOTIOTEHHOE  BO3JCICTBHE Ha pACTUTEIbHBIM U KUBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHLHUIBI OXPaHbl MPUPOJIbl. KpacHble KHUTH.



Oco060 oxpansiembie npupoanbie Tepputopun (OOIIT). Borannyeckue caapl U 300J0TUYECKHE
MApKH.

OCHOBHBIC TIPUHIIUITBEI YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA M MPHUPOABI. ParpioHanpHOE
MPUPOJIOTIONIF30BAHUE M COXpaHEHHWE OMOJIOrHMYecKoro pasHooOpazus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
Y €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOOB MOHHTOPHUHTA pAa3BUTHS OIACHBIX TEXHOTEHHBIX IIPOIECCOB.
Cucmemmuble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontvie
cucmemvl, obecneuusaiowjue 00CMyn K UHDOpMAYUU NO COCMOAHUIO OMOENbHLIX GUO08 U
akocucmem. OCHOBbL IKOpeabuIUmMayu IKocucmem u cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKoCUCmEM.

JdeMoHcTpauuu

Tabmuubpl u  cxembl: <«3arpsi3HeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1nouBbl», «llapHukoBelli  3pdexkT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIIPaBIIEMOTO MUPAY.

ObGopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®enepanuu, KpacHoil KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'N
HA YPOBHE CPEJJHET'O OBIIEI'O OGPA30BAHUASA

JIMUHOCTHBIE PE3YJIbTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3yJabTaTaM OCBOCHHS OOYJarOITUMUCS
MPOrpaMM CpeiHero oOuiero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType JTHYHOCTHBIX Pe3y/lbTaTOB OCBOEHHUS IPOTPaMMBbI MO OMOJIOTHH BbIJEIEHBI
CIENYIONINE  COCTaBIIAIONIME: OCO3HAHWE OOYJAIONIUMHUCS  POCCHUMCKOW  Tpa)IaHCKOMN
WJEHTUYHOCTH — TOTOBHOCTM K CAaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTH WU CaMOONPEIEIECHUIO,
Haiuyue momusayuu K OOyUeHUI0 OWOJIOTHH, yeleHanpasiieHHoe pa3eumue BHYTPEHHHUX
yOEXKIEHUIM JTUYHOCTU Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHDb O0ydYalOIUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKaMH, HPUCYIIUMU  CHUCTEME
OMOJIOTMYECKOTO  OOpa30BaHMs, Haluuue NpPaoCO3HAHUsL  SKOJOTHUECKON  KYIbTYpBI,
CnOCcOOHOCMU cMAasumy e U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHHSI MPOTPAMMbI IO OMOJIOTHH JIOCTHTAIOTCSA B €IUHCTBE
y4eOHOM M BOCIHTATENBHON AEATEIHHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMU POCCUUCKUMU
COL[MOKYJBTYPHBIMH, HICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHITHIMH B
oOliecTBe MpaBUJIAaMH W HOPMAaMHU TOBEACHHUS M CIOCOOCTBYIOT IpOLleccaM CaMOTIO3HAHUS,
CaMOBOCITMTAaHUS U CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW MO3ULUU JIMYHOCTH, MATPUOTU3MA U
YBaXEHUSI K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOTO
yBOKEHUSA, OEpe)KHOT0  OTHOWIEHUS K  KyJAbTypHOMY  HACIEOUI0 U TPaJUIUsAM
MHOTOHALMOHAJIBLHOrO Hapoza Poccuiickon denepannu, MpUPOIE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS yueOHOTO mpeaMera «bromorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOy4aroUINXCsi PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEN JIMYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOIIUX TPAJUIMOHHBIM I[EHHOCTSM POCCHIMCKOTO  OOIIEeCcTBa,
pacuIMpeHre >KM3HEHHOTO OIBbITa M OMbITA JAESITENHHOCTH B MPOLIECCE PeaTu3allud OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIBHOM IE€ATEIbHOCTH, B TOM UKCJIE B YaCTH:

1) rpaaaHCcKOro BOCIIMTAHUS



chOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYarIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IMpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBOMOPSI/IKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUICOHBIX IMPOEKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 33]1a4, BEITIOJTHEHHH OMOJIOTHYECKIX IKCIICPUMEHTOB;

CIOCOOHOCTh  OMpENeNATh COOCTBEHHYIO TIO3HMILHMIO 10 OTHOUICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YyMEHUE YUYUTHIBaTh B  CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMH YOCKIECHUSAMH, KYJIbTYPHBIMUA IIEHHOCTSIMU U COLIMAIBHBIM
MI0JIOKEHHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHUS YYECOHBIX,
MO3HABATENBHBIX M HCCIEAOBATEIbCKUX 3a/lad, YBAXXUTEJIHHOTO OTHOIICHHS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKIEHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOU JIEATEITHHOCTH;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTh POCCUNCKOMN TPAKIAHCKON UJICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3BIK U KYJBTYPY, MPOIILJIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K TPUPOJHOMY HACJIEIUI0 ¢ TMaMSATHUKAM  TPUPOJIBI,
JTOCTIKeHHSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIOCOOHOCTh OIICHUBATh BKJIAQJ POCCHHCKAX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYCHHST OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KU3HU YEJIIOBEKA U
COBPEMEHHOTO OOIIECTBA;

ueiHast yoex1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHMWE JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 U IMPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUM C TPAJULIMIMH HApOJOB
Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

[MOHMMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS AKUBOW IPUPOJBI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

S) ¢wusmyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJABTYPbI  340pPOBbS W
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

MOHUMAaHHUE U peanu3alus 30poBoro u 6e3omacHoro odpasza kU3HH (310pOBOE MUTAHUE,
coOroieHre TUTHEeHHYECKUX MPAaBWI M HOPM, COAaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PM3HUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHWE [EHHOCTH TPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;



OCO3HAHME TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS

TOTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTHBHOU JCSITEILHOCTH TEXHOJIOTHYECKOU M COIIMAILHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMIOJHATH  TaKyHO
JESITEITbHOCTD;

HMHTEPEC K Pa3jMyHBIM cdepaM MpoPecCHOHATBHON ICSITEILHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIH BEIOOp Oymymiel mpodeccruu u peann30BbIBaTE COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPA30BAaHUIO HA MPOTSIKEHUH BCEU
KU3HH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJEC KaK MCTOYHHKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIbTYpBI: NMPHOOPETEHHE ONBITA TUIAHUPOBAHUS
MMOCTYITKOB W OIIEHKH WX BO3MOXHBIX ITOCIICICTBUI JIJIST OKPYXKAIOIICH CpeIbl;

OCO3HaHHUE TJI00ATHFHOTO XapaKTepa KOJOTHICCKIX TPOOJIeM U IyTeH MX PeIIeHS;

CIIOCOOHOCTH HMCIIOJIh30BaTh MPUOOPETaeMbIe MPU U3YdEeHUU OMOJIOTHH 3HAHUS M YMCHHS
MIPU PENICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM IPHUPOJIOIIOIB30BaHHEM (COOITIOIEHUE
MPaBWJI TIOBEJICHUS B TIPUPOJIC, HANPABIICHHBIX HA COXPAHCHWE DPABHOBECHS B JKOCHCTEMaX,
OXpaHy BUJOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HENpPHUATHE JIEHCTBUH, NMPHHOCSIIUX BPEI OKPYKAIOMIEH NMPUPOJIHON cpele,
YMEHHE TPOTHO3HPOBATH HEOJIArONPHUSATHBIC SKOJIOTHUSCKUE TMOCISACTBHS TPEIIPHHIMAESMBIX
JNEUCTBUM U MPEIOTBPAILATh UX;

HaJIM4YUe Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA WMH B
MO03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JESITENbHOCTH HKOJIOTMYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

cOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM © OOIIECTBEHHOM MpaKTUKW, OCHOBAHHOIO Ha JHallore KYJBTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATENILCKON KyJIbTYphl KaK CPEICTBA B3aUMOACHCTBUS
MEXY JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuKku OUOJIOTUM KaK HAayKd, OCO3HaHUsA €€ poiu B (OpMUPOBAHUU
paIMOHaILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpPYKAIOLIEM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeJOBEeKa M O0O0IIecTBa, B TMO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH IJII COBPEMEHHOW IMBIIIM3AIMU: OOECIeUeHuUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOIeMbl pa3BUTHS YENIOBEUECTBA, TIOUCKA MyTeH BBHIXOJA U3 TI00abHBIX
HKOJIOTHYECKUX MPOoOsieM U o0ecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHUIO, PAIMOHATHLHOMY
WCIOJIb30BAHUIO PUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJYYEHHH OMOJOTHYECKHX 3HAHWM B IIENISAX TMOBBIIICHHS 00IIen
KYJIbTYPbI, €CT€CTBEHHO-HAy4YHOW TpPaMOTHOCTH, KaK COCTaBHOMW dYacTU (YHKIHOHATHHON
IPaMOTHOCTH O0y4aromuxcs, GopMUPyeMOil IPU U3yueHUU OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUsS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh TONydaeMmble 3HAHUS JJs aHanu3a W OOBSCHEHUS SBIICHUUN
OKPYKAIOIIEr0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHEe JenaTb 0OOCHOBAaHHBIC



3aK/IIOYCHUA Ha OCHOBC HAYYHBIX q)aKTOB H UMCIOIIUXCA JOaHHBIX C LCJIbBIO TMOJYUYCHUSA
AOCTOBCPHBIX BBIBOAOB;

CIIOCOOHOCTh CAMOCTOATENBHO MCIHOJIb30BaTh OMOJIOTMUECKME 3HAHUS Ml PELICHUs
Hp06ﬂeM B PCAJIBHBIX JKU3HCHHBIX CUTYallUIX;

OCO3HAHME IICHHOCTU HAyYHOW NEATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOCKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBANYAILHO U B IPYILIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpPA30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA [0 OHMOJIOTMM B COOTBETCTBUHM C J>KU3HEHHBIMHU
MOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ylibTaThl OCBOGHUS y4eOHOro mpeamera «buoJIOTHsS» BKIIOYAIOT:
3HAYUMBIC IS (OPMHpPOBAHUS MHPOBO33PCHHUS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOI0B TI03HAHUS, HCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SBJICHHUE, IPOIECC, CUCTEMa, HAydHBIA (AKT, MPHHIHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JpPYTue); YHUBEpCAJIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIEeUNBAOIINE
dbopmupoBanre (HYHKIIMOHATLHON TPAMOTHOCTH W COIMAIBHON KOMIIETEHIIMU OOYyJalOIUXCS;
CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIITNHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHHBEpCaJIbHbIC YydeOHBIC JICHCTBHS B I03HABATEIHHOW U
COIIMAIBHON MTPAKTHKE.

B pesynbrare wusydeHuss OWONOTMHM Ha YpPOBHE CpemHEro oOmero oOpa3oBaHUs Y
oOyuarorerocst Oyayt chopMupoBaHBI MO3HABATENbHBIC YHHUBEpPCAJIbHbIC ydeOHBIE NEHWCTBUS,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIE JEHUCTBUSA, PETyJISTUBHbIE YHUBEPCAIbHbBIE
yueOHbIe eHCTBUS, COBMECTHAS EATEIbHOCTb.

MertanpeameTHble pe3ylbTaThl OCBOEHHUS NMPOrPaMMBI CpelHero oOmiero oOpa3oBaHUs
JOJI’KHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBbIIUICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, KiaccUpUKaIuu, OO0O0OIIEeHUs), PaCKpPhIBAaTh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIACATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMU NOHATUIMH);

OTIPEeNATh LEJIN JeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHUKCHHUS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIO0JIb30BaTh OHMOJIOTHYECKUE MOHATHS Uil OOBbsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHs B PacCCMATPUBAEMBIX SBICHHSIX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA MJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWI B M3y4aeMBIX OMOJNOTHYECKHX OOBEKTaxX, a TaKKe MPOTHUBOPEUYHUI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3IUMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeIBaTh IJIaH PELISHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;



KOOPJIMHUPOBATh U BBINIOJHATH pPabOTy B YCIOBHUSX pPEaTbHOTO, BHUPTYaIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUS:

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOW M MPOCKTHOM JEATEIEHOCTH, HABBIKAMU
paspernieHus mpodsieM, CocoOOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHHS MPAKTUICCKIX 33124, TPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

WCIIOJIb30BAaTh PA3JIMYHBIC BUABI JEATCIILHOCTH II0 IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M TPUMEHEHUIO B YUCOHBIX CHTYAIMSIX, B TOM YHCIE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1auu B 0Opa30BaTEIIbHOW ACSITEIBHOCTH M
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPUH PEIICHHUS,

aQHAJIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHWS 3a7add  Pe3ylbTaTbl, KPUTHYECKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICHCTBUS B
poheCcCHOHANBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAaHUS B  [03HABATEIBHYID W  MPAKTHICCKyH0 oOnacth
KHU3ZHEJESITEbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIIbHBIE IMOAXOJbl M PpELIeHHs, CTaBUTh
poOIeMbl U 3a/1a4H, TOMYCKaIOIUe albTEePHATUBHbBIE PELICHHUS.

3) pabora ¢ undopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(pOpManuu (TEKCTE y4eOHOro mocolwus,
Hay4YHO-TIOMYJISIPHON JIUTEpaType, OMOJIOTMUYECKUX CIOBApsX W CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHANIM3UpPOBaTh HH(OPMALMIO PA3NUYHBIX BHUJIOB U (POpM
MIpeICTaBJICHUS], KPUTUUECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMmynupoBaTh 3ampoChl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
Oouosnoruueckoi nHGopMaIun, He0OOXOIUMOM JIIsl BHIIIOJIHEHUS! y4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BaHUS WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHMS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMYy MpeACTaBICHUS OHOJOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIUIbI, PUCYHKH U JIPYTroe);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa MpH paboTe ¢ OMOJOTrHYecKou
uHpopMaluel: MPUMEHITh XUMUYECKUE, (PU3UYECKUE W MaTeMaTH4YeCKHe 3HAKW U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIB30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH,

BIIaJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHPOpMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menue:

OCYIIIECTBIISITh KOMMYHUKAIIMKA BO BCceX cepax KM3HU, aKTHBHO Y4aCTBOBATh B JTUAJIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS TpeiaraeMoi 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBAa OOMIEHHs, NOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMH, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIHHOE OTHOIIEHHE K COOSCEJHUKY M B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHMMAaTh ¥ UCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHON M MHIUBUAYaIbHOU pabOTHI MpH
pemeHnn OMOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHNH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 y4aCTHMKA KOMAaH[bl B OOIIMN pe3ylbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B pPAa3IMUHBIX CHUTYalHUAX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpakeHNE, ObITh MHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUSA JUId BBIABICHHS NpoOJIEM U HX pELICHHUsS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAIOILUX;

CaMOCTOSITEJIBHO OCYILLECTBIISATh IO3HABATENIbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBbIE 33Jaud B 00pa30oBaTEIbHOM JEATENBHOCTH M
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOI0 IIpeMeTa Ha OCHOBE JIMUHBIX MTPEOYTECHUH;

JiesIaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATH (DOPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIATH CBOM 00pa30BaTENbHbBIN U KyJIbTYPHBIH YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICTMTEIBHBIX MPOIECCOB, UX PE3YJILTATOB M OCHOBAHUH, MCIIOJIB30BaTh NMPUEMBI pediaekcun
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npuHATHE ce0sl U APYrUX:



MPUHUMAThH ce0s, MOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

MNPEIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yriy0nEHHOM YpPOBHE OPHEHTHPOBAHBI HA 00ecneueHne MPOQPILHOTO 00ydeHHUsT 00yIarOIIHXCS
ouonornu. OHHM BKIIOYAIOT: crenu(uYecKkue sl OHOJIOTMM HAydHble 3HAHHS, YMEHUS U
crocoObl JEMCTBUH 1O OCBOCHHIO, WHTEPHpPETallMd W NpeoOpa3oBaHUIO 3HAHWMA, BUIBI
JEATEIbHOCTH TI0 TOJyYCHUIO HOBBIX 3HAHWN W WX NPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a
TaKXKe B PEaJbHBIX KU3HEHHBIX CHTyanusxX. [IpenqMeTHbie pe3yabTaThl MPeICcTaBlIeHbl IO To1aM
W3YUYCHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE W POJIM OHMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TIO3HAHUM 3aKOHOB NPUPOABI U
peleHnn MpooJieM parMoOHATEHOTO TPUPOIOTIONH30BaHUS, O BKJIAJIe POCCUHCKUX M 3apyOeKHBIX
YU€HBIX B pa3BUTHE OHOJIOTHH;

BIIAJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTHYEeCKHE TEPMHHBI M TIOHATHS (KH3Hb, KIIETKA, OPraHW3M, METabO0JIM3M, TOMEOCTas3,
CaMOPETYJISINS, CAMOBOCIIPOM3BEICHNE, HACIEICTBEHHOCTh, I3MEHUYHNBOCTh, POCT M Pa3BUTHE),
ouonorunueckue Teopun (kierounas teopuss T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yaenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHH), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MEepPBOrO MOKOJIEHHUS, paCUIeINIEHHUs, YUCTOThHl raMeT, He3aBUCUMOro HacyefoBanus I'. Menzens,
TOMOJIOTUYECKHX PSIZIOB B HAcleACTBeHHONW wu3MeHunBocTH H. M. BaBuioa), mpuHIIUTIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAHUSIX KUBBIX 00BEKTOB (ONHCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M SYKApHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuii, rpu0oB, pacTeHUM,
KUBOTHBIX U Y€JOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUH, )KHUBOTHBIX, YEJIOBEKA,
MPOLIECCOB  KHU3HEACATEIbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTEeHUM, KUBOTHBIX H
YelnoBeKa, OMOJIOTUYECKUX TPOIECCOB: 0OOMEHa BellecTB (MeTaboIu3M), IPEBpaIlleHUs] SHEPTUH,
Opo>keHHsI, aBTOTPO(GHOTO U TeTepoTPO(PHOTr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHes3a, SMOpUoOreHe3a, moCTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOKCHHUSI,
WHIUBUAYAIILHOTO pa3BUTH OpraHu3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS T€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAY OPraHOMAAMU KIETKH M UX (PYHKUIUIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHeW U UX QYHKIHSIMHU, MEXK]y OpPTaHaMU U CUCTEMaMU OPraHoOB Y
pacTeHMii, >KMBOTHBIX M 4YelOBEKa M UX (QYHKIHSIMH, MEXKIy CHCTEeMaMHd OPTraHOB U HX
GYHKIUSAMHE, MEXKIy dTamaMu OOMEHa BEUIECTB, dTalaMH KJIETOYHOTO IHKIA W YKHU3HEHHBIX
LUKJIOB OpraHu3MOB, JTalaMd SMOPHOHAIBHOTO pa3BUTHs, TEHOTUIIOM U  (PEHOTUIIOM,
(eHoTUIIOM U (PaKTOPaMH Cpesibl 0OUTaHMS;

YMEHHE BBISBISITH OTIUYHUTEIbHBIC MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHIA,
KUBOTHBIX U YEIIOBEKA;

YMEHHUE UCIOJB30BaTh COOTBETCTBYIOINE aPTYMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIS I0KA3aTeNbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMAaTHYECKUX TPYIIIL,



YMEHHE pelIaTh OHOJIOTUYECKUE 3a7adud, BBISIBIATH MPUYUHHO-CICACTBCHHBIC CBS3H
MEXIY HCCICTyeMbIMU OHOJOTHYECKIMH TIPOIIECCAMU W SBJICHUSMH, JIIaTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHUM IIOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThl, COOMIONATh MpaBWiia MpU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYOBAHUEM;

YMEHHE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPATh UX IKCICPUMEHTAIBHBIMU CpPEACTBAMH,
(bopMynupys 1EeNb UCCIETOBAHNS, aHATTM3UPOBATH MOJTYICHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

yYMEHHUE y4acTBOBATh B YUEOHO-HCCIENOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, SKOJOTHU U
MEIHIIMHE, TPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, W IYyOJIMYHO IMPEACTABISATH
MOJTyYCHHBIC PE3YJbTAThl HA YICHHUECKUX KOHPCPEHITUSAX;

YMEHHME OLIEHMBATh JTUYECKUE aCIEKTbl COBPEMEHHBIX HCCIEI0BaHUN B oOnactu
OMOJIOTUM W MeIUIMHBI (KJIOHUPOBaHHME, HMCKYCCTBEHHOE OIUIOAOTBOPEHHE, HAIPABICHHOE
M3MEHEHHE TeHOMa U CO3/JaHKie TPAHCT€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BHIOOP Oyayiie nmpohecCuoHaIbHOU eATeTLHOCTH B
obnacTu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOTO X0341CTBa, MUIIEBON
MPOMBIIIJICHHOCTH, YIAyOJsTh TO3HABAaTEIbHBIM HMHTEpPEC, HAIMpaBJICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mpodeccCud W TPOAOIKEHHWE OHOJOTUYECKOTOo O0Opa3oBaHUs B
OpraHM3aIusaX cpelHero NpodecCUOHaIbLHOIO U BhICIIEro 00pa3oBaHUsl.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIM O MECTE U POJH OMOJIOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMUPOBAHNHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B TO3HAHUHM 3aKOHOB
MIPUPOJBI U PELIEHUHU 3KOJIOTMYECKUX MpoOJIeM YelOoBEYEeCTBa, a TaKKe B PEIICHUU BOIPOCOB
paIMOHAJIBLHOTO TPHPOAOINOIB30BaHUs, U B (OPMHPOBAHMM LIEHHOCTHOTO OTHOIIEHHUS K
pupoJie, OOIIECTBY, YEIOBEKY, O BKJIAJC POCCUUCKUX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BuUTHE OMOJIOTHH,

YMEHHE BJIa/IETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAeTCHUS U
MOHUMAaHHE CYIIHOCTH OCHOBOTOJATalomuX OWOJOTMYECKUX TEPMUHOB W TMOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouosormdyeckue Tteopuu (dBomronMoHHas Tteopuss Y. [lapBuHa,
CUHTeTHYecKass Teopus sBoimonuu), yuenus (A. H. CeBepuoBa — 0 MyTsX U HampaBICHHUSIX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoapimenoro cxoacra K. M. baspa), mpaBuna (Muaumyma lO. JInbOuxa,
9KOJIOTUYECKOU MUPAMUIBI SHEPTHH ), TUIOTE3bI (THroTe3a «mupa PHK» V. I'unbepra);

YMEHHME BJAJIeTh OCHOBHBIMH METOJIaMU HAyYHOTO TO3HAHMS, MHCIONIb3yeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W O3KOCHUCTEM (OMHMCaHUE, H3MEpeHue,
HaOI0/IeHNE, SKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLICHKH aHTPONOTEHHBIX W3MEHEHUU B
MIPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU: BHUIOB, OHMOTE€OIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOWIM3UPYIOIIET0, ABMXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOIO 0TOOpa,
AIJIOTIATPUYECKOTO ¥ CUMIATPUUYECKOTO BUI000pA30BaAHUS, BIUSHUS JIBUKYIIINX CHJ SBOJTIOIUU
Ha TeHO(OH]I MOMYSIUU, MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpelie OOMTaHUS, YepeIOBaHuUs
HaIpaBJICHUN IBOJIOLNHU, KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPTHU B SKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIY IMPOILIECCAMU DSBOJIONUH, ABIKYIIUMU
CHJIaMH aHTPOIOTeHe3a, KOMIOHEHTAMHU Pa3UYHBIX SKOCHUCTEM U MPUCIOCOONIEHUSIMU K HUM
OpraHU3MOB;

YMEHHE BBISBISITH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHUCTEM, TPUCIIOCOOIIEHHOCTh BUIOB
K cpeie oOWTaHUs, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aWMOCBSI3Ed
OpPraHU3MOB B COOOIIIECTBaX, aHTPOIIOTEHHBIX U3MEHEHUH B IKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE UCTOJb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JUIS JOKa3aTelbCTBA POJICTBA OPraHU3MOB pa3HBIX CHUCTEMATHYECKHX TPYI,



B3aMMOCBSI3U OPTaHU3MOB M Cpelbl OOMTAHMS, €IMHCTBA YEIIOBEUECKUX PAC, HEOOXOIUMOCTH
COXpaHEHHUsT MHOT000pa3usi BHJOB M 3KOCHUCTEM KaK YCIOBHUS COCYLIECTBOBAHHS HPUPOIBI U
4eJI0BEYECTBA;

YMEHHUE peliaTh OWOJIOTHYECKHE 33a1a4H, BBISBISATH NPUUYMHHO-CIEICTBEHHBIC CBS3U
MEXJly HCCIEAYEeMbIMH OHMOJIOTHYECKUMHU MPOIECCAaMH W SIBICHHSIMH, J€JaTh BBIBOJABI U
MIPOTHO3BI HA OCHOBAHUH IOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa IPU
paboTte ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIJIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OKCIEPUMEHTAIBHBIMU CPEICTBAMH,
(bopMynupys 1EeNb UCCIIETOBAHMS, aHATM3UPOBATH MOJTyYCHHBIE PE3YyIbTAThl U JIETaTh BBIBOIBI;

yYMEHHE y4acTBOBATh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OWOJIOTHH, SKOJOTHU U
MEIWIMHE, TTPOBOANMON Ha 0a3ze MIKOJBHBIX HAyYHBIX OOLIECTB, W IyOIWYHO TNPEACTABIATH
MOJTyYeHHBIEC PE3YIbTAThl HA YICHUYECKUX KOH(PEPEHIIUX;

YMEHHUE OIEHWBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU IKU3HHU, YEJOBEKa U
YeJIOBEUECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEAOTBPALICHHS TII00aThHBIX
W3MEeHEeHul B Ouocadepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIN BbIOOp Oyaylel npodeccuoHanbHON JEeSITENbHOCTH B
oOmactd  OWOJOTHH, OKOJOTHH, IPHPOJONOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
TICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO XO3SHCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATEIbHBI HWHTEPEC, HANpPaBJIEHHBIH HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH
npodeccud W TPOJOJDKEHHWE OHOJOTHYECKOTO O00pa3oBaHUS B OPraHU3aIUsX CpPETHETO
poheCCHOHAIBHOTO H BBICIIIET0 00pa3oBaHUSI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoaunuyecTBo yacoB
Nen/m | HaumeHoBaHUe Pa3/iesioOB H TeM MPOTrPaMMbI Beero Kontpoabnbie | IlpakTnueckne | IJIeKTPOHHBIE (HH(pOBLIE)
padoThI padoThI o0pa3oBaTebHbIE PECYPChI
1 buonorus kak Hayka 1
2 JKuBbie cucTeMbl U UX U3yYEHUE 2
3 Buosorus kineTku 2 0.5
4 XuMUYecKasi OpraHusanus KIeTKH 7
5 Crpoenue u GyHKINU KIETKU 6
5 OOMeH BelecTB U MpeBpalleHue SHEPTHN B 5 1
KJIETKE bubmuorexa [JOK
; Hacnencteennas nHGOpMAIHs U peaan3arys eé c 05 Eftttpslll /sr::].he:;(I)-O.rU/ 71413368
B KJICTKE Ntp.//senool-
Ku3HeHHBIH UK KIETKH 3 1 coIIectio.n.edu.ru/).
http://ebio.ru/
Crpocnue 1 GyHKIMK OpraHu3MOB 10 1.5 http://bio.1september.ru/urok/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 5 15 http://djvu-inf.narod.ru/
1 I'eneTrka — HayKa O HACJACACTBCHHOCTH U 5 05 http://biology.ru/index.php
W3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 5 0,5
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 5 1
14 I'eneTnka yenoBeka 1 0.5
15 Cenekiusi OpraHu3MoB 2 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 64 0 12,5



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (N (POBbBIE)

Ne i/ Konrpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoTsbI padoThI

1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MPEeACTABICHUI B OMOJIOTHH
Mukpo3BoiIOIHS U €€ Pe3yabTaThl 14 2
Maxpo3BoJIoIHs U €€ pe3yIbTaThl 6

4 [TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha 15 15
3emie ' bubmuorexa [JOK

5 [IpoucxoxneHue yenoBeka — 10 1 EE[E[DS//// m.hedscl)o.ru/ 71413368

p://schoal-
aHTPOIIOTEHES
P collection.edu.ru/).
DKOJIOTHS — HayKa O B3aUMOOTHOIIICHHSIX htto://ebio.ru/
p: .

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 http://bio. Lseptember. ru/urok/
€ OXPYXAIOMICH CPeAon http://djvu-inf.narod.ru/
Opranu3Mebl ¥ cpesia 0OUTaHUS 15 http://biology.ru/index.php
DKOJIOTHS BUJIOB U TOIMYJISIIII 0.5

9 DKO0JIOTHS COOOIECTB. DKOJIOTHYECKUE 12 05
CHCTEMBI

10 buocdepa — rimobanpHas 3KocHCTEMA

11 UenoBek 1 OKpyKarolas cpeaa

OBIIEE KOJIMYECTBO YACOB I10
1 102 0 7.5

I[TPOTPAMME



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanuyecTBo 4acos
Ne Hara
Tema ypoka Konrposbnsie | IIpakTnyeckue D1eKTPOHHBbIE HH(PPOBLIE
n/n Bcero H3Y4YeHH s
padoTsI padoThI o0pa3oBaTe/ibHbIE PECYPChI
1 bronorus kak KOMIUICKCHAs HAyKa U 1
KaK 9acTh COBPEMEHHOTO 00IIecTBa
2 JKuBble CHCTEMBI U UX CBOMCTBA 1
3 YpoBHEBas OpraHU3aIUs KUBBIX 1
CUCTEM bubnuoreka [JOK
VICTOpHSt OTKPBITHS 1 W3ydeHHS https://m.edso0.ru/7f413368
4 1 http://school-
KieTku. Knerounas teopust -
M » - collection.edu.ru/).
€TOIbI MOJICKYJIAPHOM U KJICTOUHOM .
. A - P ) http://ebio.ru/
nosorun. [Tpaktuueckas padora .
- p p . http://bio.1september.ru/urok/
«M3ydeHne MeToI0B KJIIETOYHOU ..
5 5 I ( A o 1 0.5 http://djvu-inf.narod.ru/
nojoruu (xpomartorpadusi, . .
P P http://biology.ru/index.php
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [1L[P)»
XUMHYECKUN COCTaB KICTKH.
6 MuHepanbHbIC BEIIECTBa KICTKH, UX 1
OuosiornuecKas pojb
OpraHndecKue BenecTBa KISTKH —
oenku. CBoMcTBa, KiIacCU(PUKALIUS U
7 ¢byukun 6enkos. JlaGopaTopHas 1 0.5
pabota «O6HapykeHue 6eJIKOB ¢
MTOMOIIBI0 KAYECTBEHHBIX PEAKIUii»
g Opranuyeckue BelIecTBa KJICTKU — 1
YTJIEBOIBI.
9 Opranudeckuie BeIecTBa KJIeTKU — 1



https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

JIMITU ABI

10

Hyxneunossie kucnotsl. JJHK n PHK.
JlaboparopHnas padota «MccnenoBanne
HYKJICHHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB

0.5

11

Crpoenne u ¢pyakun ATD. [Ipyrue
nykneosuarpudocdarsr (HTD)

12

CexBenupoBanue [JHK. Meroapt
F€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU. MeETOIbI CTPYKTYpHOH
Oouonorun

13

Tunel knerok. [IpokapuoTnueckas
KJIETKA

14

CrpoeHue s3yKapuoTHYECKOUN KIIETKH.
[IpakTnueckas pabora «M3ydyenue
CBOWCTB KJICTOYHOW MEMOpaHbD.
[ToBepXHOCTHBIN anmapaT KJIETK!

0.5

15

OnHoMeMOpaHHbIE OPTaHOU bl KIIETKH.
[IpakTuueckas padota «M3yueHue
JBUKEHUS LIUTOILIa3Mbl B
PaCTUTEIBHBIX KIETKaX»

0.5

16

[TomyaBTOHOMHBIE OPTraHOUIbI KJIETKU:
MUTOXOHAPUH, MIACTHIBI.
JlaboparopHas padota «MccnenoBanue
IJ1a3MOJIM3a U JETIa3MOJIN3a B
PACTUTENBHBIX KIETKaX)

0.5

17

HememOpaHHBIe OpraHOU/IbI KJIETKH.
Crpoenue u GyHKIUH s7pa

18

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTtopHas

0.5

bubmmoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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pabota «/3ydeHue CTpoeHUs KIETOK
PA3JINIHBIX OPraHu3MOB»

19

AccuMmwIALMs U JUCCUMWIALUS — JBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
Beniects. JlaboparopHas pabora
«M3ydeHne KaTaIuTHIECKOU
aKTUBHOCTH (PEpMEHTOB (Ha IpHMeEpe
aMUJIa3bl WM KaTajaasbl)»

0.5

20

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO METa00IU3MA.
JlabopaTtopHnas pabora «3ydyenue
(bepMEeHTAaTUBHOTO PACLIEIUICHUS
MepOKCH/Ia BOJOPOJA B PACTUTEIbHBIX
1 KUBOTHBIX KJIeTKax». benku-
aKTUBATOPbI U OENKU-UHTUOUTOPBI

0.5

21

ABTOTpOGHBII THIT 0OMEHA BEIIECTB.
doTtocuHTE3. XEMOCHHTES.
JlabopaTtopHnast pabora «CpaBHEHHE
nporieccoB GOTOCHHTE3A U
XEMOCHHTE3a»

0.5

22

AnHaspoOHbIe opraHu3Mbl. Buib
opoxenus. JlaboparopHas pabora
«CpaBHEHHE MPOLIECCOB OPOKEHUS U
JIBIXQHUS

23

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHUecKoro ooMeHa. JHeprus
MeMOpPaHHOTO TPaIu€HTa IPOTOHOB.
Cunte3 AT®: paboTa MpoTOHHON
AT®-cuHTa3bl

24

Peakiiun MaTpuyHOTO CHHTE3A.
TpaHckpumIus — MaTPUYHBIN CUHTE3

bubmmoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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PHK

25

Tpancisauus u e€ sransl. Konuposanue
aMUHOKUCIIOT. Potk pubocom B
OounocuHTe3e OenKa

26

Opranuzaiys reHoma y IpoKapuoT u
JYKapuoT. MOJEKyIsIpHbIE MEXaHU3MBbI
JKCIIPECCUN FE€HOB Y YKapuOT

27

Bupycbl — BHekJeTOUHBIE (POPMBI
SKU3HU U 00JIMraTHBIE napa3uThl.
[IpakTnueckas pabora «Co3nanue
MOJIeTT BUpYyca». BupycHsie
3a00JICBaHHS YEIIOBEKA, )KHBOTHBIX,
pacTeHui

0.5

28

HauorexHosorum B OMOJIOTHA U
MEIUIIHE

29

JKU3HEHHBIN UK KIETKH. MaTpU4HbI
cunate3 JIHK

30

Xpomocowmsl. JlabopaTtopHas pabora
«3ydeHnune XxpoMOCOM Ha TOTOBBIX
MUKpoIpemnaparaxy. JleneHne KIeTku
— MUTO3

0.5

31

Tunsl kietok. Kapuokunes u
nutokuHes. JlaboparopHas padora
«HaOmronenne MuTo3a B KJIETKax
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

32

PeFYHHHI/IH KHU3HCHHOI'O IIUKJIa KJIICTOK.
OpraHI/IBM KaK €IUHOC IICJII0C

33

Txanu pacrenuil. JlaboparopHas
paboTa «M3ydyeHue TkaHel pacTeHUI»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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34

TkaHu )KUBOTHBIX U YEJIOBEKA.
JlaboparopHas pabota «/3yuenune
TKaHEN KUBOTHBIX»

0.5

35

Opranel. CucTEMbI OPraHoB.
JIabopartopnas pabota «3ydenue
OpraHoB I[BETKOBOT'O PaCTEHUS»

0.5

36

Omnopa Tena opraHu3MoB. /[BikeHne
OpPraHu3MOB.

37

[Intanue oprannsmos. IInurtanue
IT03BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas cucTeMa 4enoBeKa

38

Jprxanue opranu3moB. Jlpixanue
MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA

39

TpancnopT BEMECTB y OPraHU3MOB.
KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

40

Brinenenne y opraHu3MoB. 3aiura y
opranu3MoB. IMMyHHas cucteMa
YeloBeKa

41

Pa3znpaxxumocTs 1 perynauus y
opranu3MoB. ['ymopasnbHas perymsius
Y SHIOKPUHHAS CUCTEMa )KMBOTHBIX U
YernoBeKa

42

@opMbI Pa3MHOKEHUSI OPraHU3MOB.
[TonoBoe pa3zmHoxxeHue. Meiio3

43

I'amerorenes. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlJabopaTopHast
paboTa «3ydyeHue cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

0.5

44

I/IH,[[I/IBI/II[yaJ'ILHOC pa3BUTHUC

bubmmoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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OpraHM3MOB — OHTOI'€HE3. 3aKiaaKa
OpraHoB U TKaHEH u3 3apOAbIIICBBIX
JIMCTKOB

45

Poctru Pa3BHUTUC )KMBOTHBIX.
JlaboparopHas paboTa «BbIsBICHHE
MIPU3HAKOB CXOJICTBA 3apOIbIIIECi
IIO3BOHOYHBIX KUBOTHBIX»

0.5

46

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnast pabora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

47

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HAYKH. OcCHOBHEBIE
IIOHATUA U CUMBOJIbI '€HECTHKHU.

JlabopaTtopHnas pabota «Jlpo3odmia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

48

3aKOHOMEPHOCTH HACJIeI0BAaHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipaktuueckas padota
"N3ydenue pe3yabpTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y
po30¢uIs"

0.5

49

HI/ITOJ'IOFI/ILIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA].
AHaJ'II/ISI/Ip}IIOH_ICC CKpCIIUBAHUC.
Henonnoe JAOMHWHHPOBAHUC

50

JIurubpuiHoe CKpeluBaHue.
IIpaktuyeckas padora «M3yuenue
pe3yAbTaTOB IUTUOPUIHOTO
CKpPELIMBaHUA y APO30(PUIIB»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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51

ITuTosmornueckre OCHOBBI
JTUTHOPHUTHOTO CKPEIUBAHUS.

CHCHHCHHOC HacCJICAOBAHUC IIPU3HAKOB

52

XpOMOCOMHAsI TEOPUS
HAaCJIEICTBEHHOCTU

53

TI'eneTnka momna. I' eHOTHIT Kak
IeJIOCTHAS cucTeMa I eHeTHUeCKHui
KOHTPOJIb Pa3BUTHS PACTEHU,
JKUBOTHBIX M UeJIOBEKa

54

N3meHunBOCTS TPU3HAKOB. Buasl
M3MEHUMBOCTH. MoaudukanonHas
M3MEHYUBOCTh

55

BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
«HccnenoBanre 3aKOHOMEPHOCTEM
MOAU(PHUKAITUOHHON U3MEHYUBOCTH.
[TocTpoeHnne BapHalMOHHOTO psiAa U
BapHallMOHHOW KPUBON»

0.5

56

I'emoTnmnuyeckass U3MEHUYNBOCTb.
KomMmOuHaTuBHast H3MEHYUBOCTD

57

MyranuoHHast '3MEHYHUBOCTb.
[IpakTuueckas pabota «MyTaruu y
po30¢ bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

58

3aKOHOMepHOCTH MYTallUOHHOTI'O
Iponecca. OIHUreHeTUKa 1
OIIMI'CHOMHMKA.

59

I'enetuka yemoBeka. HpaKTI/I‘-ICCKaH
pa60Ta «CocTaBlcHHE M aHAIIN3

POIOCIOBHOM». MeTOABI MENUIIMHCKON

0.5

bubmmoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
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reHEeTUKHU. 3HAaUECHHUE MGHHHHHCKOﬁ
TCHCTUKU B IIPCAOTBPALLICHUN U
JICYCHHH T€HETUYCCKHUX 3a00JIEBaHMI
YCJI0BCKa

60

OCHOBHBIE TIOHSTHS CEIEKINU. MeTOo bl
CeNeKIIMOHHOM paboThl. JlabopaTtopHast
pabota «M3ydeHue copToB KyJIbTYPHBIX
pacTeHui U IMOPOJ JOMAITHUX
KHBOTHBIX)»

0.5

61

JIOCTHKEHMS CEJIEKIIMU PACTEHHI U
KUBOTHBIX. [IpakTHueckas padbora
«IIprBUBKa pacTeHHI»

0.5

62

buoTexHoorus kak Hayka u 0Tpacib
npou3BocTBa. [IpakTnyeckas pabora
«3yueHne 00bEKTOB OMOTEXHOJIOTUI

63

OCHOBHBIE HaIlPaBJICHUS
CHHTETHYECKOH OHOJIOTHH.

64

XpOMOCOMHAsI ¥ T€HHAsI HHKEHEPHSI.
MeaunuHckue OMOTEXHOJIOT I

bubmmoreka [{OK
https://m.edsoo.ru/7f413368

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

http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

64

135
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11 KVIACC

KosunyecTBo yacos DJIEeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabubl | IIpakTHyeckue uudposbie
n/n Bcero H3YYeHH s
e padoTsl padoThI o0pa3oBaTejbHbIe
pecypchbl
1 OpomononHas Teopus Y. Jlapsuna. [[Buxymive 1
CWJIBI DBOJIIOIMH BUI0B 110 Y. JlapBHuHY
5 Boprba 3a cymecTBoBaHUE, €CTECTBEHHBINA U 1
HCKYCCTBEHHBINH 0TOOP
DopMUPOBAHUE CUHTETUYECKON TEOPHH
3 3BOJTIOINH. DTAIBI SBOJIOIMOHHOTO TIPOIIECCa: 1 bubmorexa IIOK
MHUKPO?IBOJTIOIHMS 1 MAaKPOIBOJIOIHS https://m.edsoo.ru/7f
H 413368
OTYJISIIHS — dJICMEHTAapHAs ¢IMHUTIA
4 1 http://school-
ABOJTIOIIUHT )
3 X collection.edu.ru/).
aKOH TeHeTH4ecKoro paBHoBecus J[x. Xapan .
B. BaiinG a6 p c A P, http://ebio.ru/
. BaitnOepra. JlabopaTopnas padora .
5 P paTopHas p . 1 0.5 http://bio.1septemb
«BpIsIBIICHNE H3MEHUMBOCTH Y 0CO0EH 0HOTO
er.ru/urok/
BHJIA» .
A http://djvu-
6 DneMeHTapHbIe (aKTOPHI IBOTIONUU. DPPEeKT 1 inf.narod.ru/
ocHoBatens. I EeKT OyThUTOYHOTO TOPIIBIIIKA http://biology.ru/in
; Murparyu. M3071uu MOy IHiA: 1 dex.php
reorpaduueckas, OnoJorndecKas
g EctecTBeHHbIIT 0TOOp — HAIIPABIISIOMIAN 1
(aktop sBosroruu. [looBoi oT6OP
[Ipucrnoco61eHHOCTh OPraHU3MOB KaK pe3ylbTaT
9 MUKpoa3Botonuu. JJaboparopHas pabota 1 05
«U3yuyenne apoMopd030B U UANOATANTALNN Y '
pPacTeHM U KUBOTHBIX
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[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdororudeckue, (HU3H0IOrHIeCKUe,
OHMOXMMUYECKHUE, TOBEICHUYECKHUE.

10 Jlaboparopuas padota «IIpucrocobneHus 05
OpPraHU3MOB M UX OTHOCHTEIIbHAS
11e1ecoo0pa3HOCTh) bubnmoreka [JOK
Bun, ero kpurepuu u ctpykrypa. JlaGoparopHas https://m.edsoo.ru/7f

11 pabota «CpaBHEHHE BUJIOB I10 0.5 413368
MOP(}OJIOTHIECKOMY KPUTEPHUIO) MIM
Crpykrypa Buga. BumooOpasoBanue kak Collectlo_n.edu.ru/).

12 PE3yABTAT MUKPOIBOJIFOIHH m‘w

http://bio.1septemb

13 CBs3b MHKPOIBOJIIOLINHN U SITUAECMHUOJIOTUN er.ru/urok/

14 Makpossoronus. I1ajeoHToI0OrnYecKne METOIbI http://djvu-
W3YUYCHHSI SBOJTFOIIAN inf.narod.ru/
broreorpaduueckre METOIbI H3yUIECHUS http://biology.ru/in

1 SBOJIIOIIUH. DMOPHOJOTHIECKUE dex.php
CPaBHUTEIHLHO-MOP(POIOTHUECKUE METOTBI
W3YUYCHHUSI SBOJTFOIINN

16 MonekysipHO-TeHeTHIeCKUE, ONOXUMUYECKHE U
MaTEeMaTUYECKUE METO bl U3YUEHHSI SBOJTIOUU
OO11re 3aKOHOMEPHOCTH DBOJTFOIIHH.

17 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB IBOJIOIMH
Hay4HbIe TUTIOTE3bI TPOUCXOKICHUS )KU3HU Ha

18 3emiie. JloHaydHbIC IPECTABICHHUS O
3apOXKICHUY KU3HU.

19 OCHOBHBIE ATAITbl HEOPTaHUYECKOM IBOJTIOIUH.

I'unote3sl 3apOKACHUA )KU3HU
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WcTopus 3emiu 1 METO/IBI €€ U3YUEHHUS.

20 JlaboparopHas pabota «3yuenue u onvucanue 0.5
MCKOTIAEMBIX OCTATKOB APEBHHUX OPraHU3MOB)

51 HauanbHbie 3Tansl OpraHnyecKol 3BOTIOLHH.

DBOJIIOLUS DYKapHOT
OCHOBHBIE ATAITBI YBOJIIOIIH PACTUTEIHLHOTO
mupa. [Ipaktuueckas padota «M3yuenue bubnuorexa LIOK

22 Ny g 0.5 https://m.edsoo.ru/7f
0COOEHHOCTEH CTPOECHUS PACTEHU Pa3HBIX
OTJIETIOB» 413368

http://school-
OCHOBHBIE ATAITBI YBOJIOIIH KHBOTHOTO MHpA. collection.edu.rul).

53 HpaKaneCKaf{ paborta «3yuenue 05 htto://ebio.ru/
0COOEHHOCTEH CTPOECHHUS MO3BOHOYHBIX http://bio. 1septemb
YKMBOTHBIX)» er.ru/urok/
PassuTHe )xu3Hu Ha 3eMJIe 10 3paM U IIEPUOJIAM. http://djvu-

24 MaccoBble BBIMUPAHHUS — DKOJIOTHYECKHE inf.narod.ru/
KPU3HCBI TIPOIIIIOTO http://biology.ru/in
CoBpeMeHHBIH 3KOJIOTHYECKHI KPU3HUC, Er0 dex.php

25 ocobenHoctu. CoBpeMeHHas cucTeMa
OpPraHUYECKOro MPOILIOTO

” OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

57 AHTpOl'IOJ'IOFI/I}i — Hayka o yenoBeke. Pazpurtue
MIPEJICTaBJICHUM O MPOUCXOKICHUH YEI0BEKa.

MecTo yenoBeka B CHCTEME OPraHUuYeCKOro

)8 Mmupa. Jlaboparopnas pabota «3yuenue 05
0COOEHHOCTEH CTPOEHMSI CKeleTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

29 JBkymiye cuibl anTponioreresa. CooTHoIIEHHE
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OMOJIOTUYECKUX U COLMAIBHBIX (JAKTOPOB B
aHTPOIIOTEHE3e

OcHOBHBIE CTaJMHN AHTPOTIOTEHE3a

30
[TasieoreneTnka u najgeOreHOMHMKA.
DBOJIIOIUS COBPEMEHHOTO YeIIOBEKA
31 Yenoseueckue pacsl. [IpakTrueckas padora 05
«VI3ydenne SKOIOTHIECKHX aanTaIHii bubmuorexa IIOK
HCITOBEKY https://m.edsoo.ru/7f
413368
32 MemzmcunnnHHapHme METOJbI aHTPOIIOJIOTUN htto://school-
3apokIeHNE W PAa3BUTHE YKOJIOTUHA MeTOTbI collection.edu.rul).
33 skojorun. Jlaboparopnas padora «3ydenue 0.5 http://ebio.ru/
METOJI0B IKOJIOTHICCKUX UCCIICIOBAHMIND) http://bio.1septemb
34 3Ha4YeHNE HKOJOTHYECKMNX 3HAHUM TS YEJIOBEKA. er.ru/urok/
Dkosorundyeckue GaKToOpsI http://djvu-
Abuotndeckue daxktopsl. CBET Kak inf.narod.ru/
sKoJIorudeckuii gpakrop. JlaboparopHas padora http://biology.ru/in
35 . 0.5
«BpIsIBIIEHNE TIPUCTIOCOOICHUI OPraHU3MOB K dex.php
BIIMSTHHIO CBETA»
Abuotnyeckue dakropsl. Temneparypa kak
36 aKoJiornueckuit pakrop. JlabopaTtopHas padbora 05
«BpIsiBIIEHHE TIPUCTIOCOOJICHUI OPraHU3MOB K
BIIMSTHHEO TEMIIEPATyphI»
AobuoTtrueckue Gpakropsl. BiaxxHOCTh Kak
37 aKoJIornueckuit pakrop. JlabopaTtopHas padbora 05
«AHaToMHU4ecKre 0COOEHHOCTH PACTeHUH U3
Pa3HBIX MECT OOUTAHHS
38 Cpenbl oOuTaHus OpraHu3MoB. bruosorunyeckue

put™bl. JKuzHeHHbIE POPMBI OPraHU3MOB
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buoTtnueckue akropel. 3HaUeHNE OUOTUYECKHUX

39 B3aUMOJICMCTBUM VIS CYILIECTBOBAHUS
OpraHu3MOB B cpezie 00UTaHus
DKOJIOTUYECKHE XapaKTEPUCTUKH MOIMYJISALHUU.

20 OcHOBHbIE TIOKA3aTEJIN MOMYIISAIINU:

YHCJIEHHOCTb, INIOTHOCTb, BO3PACTHAS U TI0JIOBAs
CTpyKTYpa bubnuorexa [JOK
OCHOBHBIE [TIOKa3aTeINn MOMYISIIUU: https://m.edsoo.ru/7t

41 POXI1aeMOCTh, IIPUPOCT, TEMII POCTA, %\oﬁ/ichool-
CMEPTHOCTE, MHTPAIuH collection.edu.ru/).
DKoJIoTHYecKasi CTPYKTYpa MOMYJISINH. htto://ebio.ru/

4 Jlunamuka nomyssiiuu U e€ perynsnusa. Kpusbie http://bio.1septemb
pocTa YhclieHHOCTH nonynsiuuu. Kpuseie er ru/urok/
BBDKUBAHUS http://djvu-
Okoulornueckas Huma Buzaa. Jlaboparopnas inf.narod.ru/

43 pabota «IIpucnocobnenus ceMsH pacTeHUH K 0.5 http://biology.ru/in
pacceneHuIo» dex.php

a4 Bup xak cucrema nonyjmunﬁ. 3aKOHOMEPHOCTH
MOBEJICHUS] U MUTPALIUI )KUBOTHBIX

45 Co00111ecTBO OPraHUu3MOB — OHOIICHO3.

DKkocucTeMa Kak OTKpbITasi CUCTEMA
KpyroBopoT BewiecTB U MOTOK SHEPIHHU B

46 skocucteme. OCHOBHBIE IIOKA3aTENN
9KOCUCTEMBI

47 OKoJorudeckue nupamuabl. Mzsmenenus
COOOIIECTB — CYKIIECCUU

48 [Ipupoanbie 3KOoCHCTEMBI. DKOCUCTEMBI 03€P U

peK. DKOCHCTEMBI MOPEN U OKEAHOB
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[Ipupoansie 3KocucTEMBI. DKOCUCTEMBI TYHP,

49 JIECOB, CTENEH, IIyCThIHb
AHTPOTIOTEHHBIE YKOCHUCTEMBI.
50 YpboakocucreMsl. [Ipaktudeckas padora 0.5
«M3ydenue u onrcanne ypooIKOCHCTEMBI»
51 3aKoHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX Bu6morexa LIOK
B3aMMO/ICHCTBHIA OPraHU3MOB B SKOCHCTEMAX
o . https://m.edsoo.ru/7f
MexaHu3MBbI BO3ACHCTBUS 3arpsiI3HEHUN pa3HbIX 413368
52 TUIIOB Ha CyOOPraHU3MEHHOM, OPTraHU3MEHHOM, MCh ool-
MOTYJISIITUOHHOM M 9KOCHCTEMHOM YPOBHSX collection.edu.rul).
brocgepa — obmermianerapHas 0007104Ka http://ebio.ru/
3emiu. Yuenue B. M. Bepnanckoro o http://bio.1septemb
53 onocdepe.3akOHOMEPHOCTH CYHIECTBOBAHUS er.ru/urok/
ouocdepsl Kpyropopors! BeniecTs u http://djvu-
OMOTEOXUMHYECKUE ITUKITBI inf.narod.ru/
3oHanbHOCTH Onochepbl. OCHOBHBIE OHOMBI http://biology.ru/in
54 cymd. YCToiHunBoCTh Onochepsl. dex.php
DKOJIOTUYECKHE KPU3UCHI M UX TPHYHHBI
Bo3sgeiicTBue uenoBeka Ha 6uochepy.
55 AHTpOIIOr€HHOE BO3/ICHCTBUE HA PACTUTEIIbHBIN
Y )KUBOTHBIN MUP
Oxpana npupo ipl. OCHOBHBIE TPUHIIUIIBI
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA U
56 PUPOJIbL. PalinoHambHOE MPUPOIOTIONB30BaHUE
U COXpaHEeHUe OMOJIOTHYECKOro pa3Ho0Opa3us
3emun
- O606menue mo TeMe «MUKPOIBOIIONHUS U €€

pe3yJIbTaThD»
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O6006menue o Teme «MakpoIBOIIONUS U €€

58 1
pe3ynbTaTh» bubnmoreka [JOK
O6o6mu1enue no Teme «IIponcxoxkaeHue u https://m.edsoo.ru/7f
59 1 413368
pa3BUTHE KU3HU HA 3eMIIe» m hool
-//SCNO0I-
O6o6menue o Teme «IIpoucxoxaeHue _[)7
60 HOIIOBEKA — AHTPOLONCHED 1 collection.edu.ru/).
P http://ebio.ru/
61 O06o01menue Mo Teme «IKOJIOTHSI — HayKa O 1 http://bio. 1septemb
B3aMMOOTHOIICHHUSX OPTraHU3MOBY er ru/urok/
6 O606menne no reme «Opranu3msl U cpesa 1 http://djvu-
0OUTaHUSD) inf.narod.ru/
63 O6o0061mIeHIe TI0 TeMe «IKOJIOTHSI BUJOB U 1 http://biology.ru/in
TIOTTYJISIITHI dex.php
64 O6o6menue o Teme «buocdepa — rmodanbHas 1
AKOCHCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 64 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.B.C.Poxnos. Tematnueckuil ¥ UTOTOBbII KOHTPOJIb. COOPHHUK MPOBEPOUYHBIX PabOT.
buonorus. 10 kinacc. Mocksa 2014r.

3. O.I1. lynkuna. buonorus 6-11 xnaccsl. [IpoBepounblie TeCThl, pa3HOYPOBHEBBIE 3aaHMUSL.
Bonrorpaa: Yuurens, 2012r

4. H.A.boranos. KoHnTposiabHO-u3Meputenbubie Matepuansl. buonorus 10 kimace. @I'OC.
Mocksa. Baxko, 2016r.

5. A.A.Kupunenko. buonorus. Pazgen «3Bomronust opranudeckoro mupa». Teopus,
TpEeHNpOBOYHBIE 3a1anus. Jlernon, 2016r.

6. A.A . Kupunenko. buosnorus. Paznen «I'enernkay. Bee tunsl 3a1a4d. TpeHnpoBOoUYHAas
tetpanb. Jlernon, 2016r

7. C.1.KonecnukoB. buonorus. Paznen «9konorus». Teopus, TpeHUPOBOYHBIE 3a0aHUS.
Jlernon, 2016r.

8. B.C.PoxnoB. TemaTnueckuii 1 UTOTOBBIN KOHTPOJIb. COOPHUK MPOBEPOUHBIX PadOT.
buonorus. 11 ximacc. Mocksa 2014r.

[IBemoB. buosorus. O6mas 6uosorus 10-11 kracce. Mocksa. Jpoda.2012r.

10. H.A.borganoB KontponbHo-u3Mepurenbabie MaTepuansl. buonorus 11 knace. @I'OC.
Mocksa. Baxko, 2016r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. «Enunas xomnexuus Hudpossix O6pazoBarensubix PecypcoB» (Habop 1 poBbIX
pecypcoB k yueOnukam auauu B.B. TTaceunwuka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Matepuaisl k ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/IaH CaiT, ObLIN OmyOnuKoBaHbl B razete "buonorus". ABTopamu caiita

npo/ienana oobiras paboTa Mo CHCTEMaTU3UPOBAHUIO Ta3€THBIX CTaTel ¢ y4€TOM
HIKOJIBHOM y4eOHOM nporpaMmmel no npeamery "buonorus".

http://ebio.ru/ - DnexrponHslii yaeOHuK «bruonorus». ConepKuUT Bce pa3aeibl
Ouonorun: GOTaHUKY, 300J0THIO, aHATOMHUIO M (PU3MOJIOTHIO YEIOBEKA, OCHOBBI

|~

IIUTOJIOTHH U TeHETHKH, SBOJIIOIIHOHHYIO TEOPHIO B IKOJIOTHIO. MOXKET ObITh
PEKOMEHJIOBaH Y4YalUMCs JJIsl CAMOCTOSITEIbHOM pabOTHI.
8. http://djvu-inf.narod.ru/ - snexTponnas 6ubimoreka

http://biology.ru/index.php - Caiit sBisieTcs MHTEpHET — Bepcueid yueOHOTO Kypca Ha
KoMIakT-gucke "Otkpeitasg buonorus".
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