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HHOACHUTEJIBHAA 3AIIMCKA

[Tpu pa3paboTke MporpaMMbl MO OMOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeesieHUs
HOJX0/0B K (OPMHUPOBAHMIO coJepkaHus ydeOHoro mnpenmera «buomorus» cocraBwiIn:
koHuentyainbHble nojoxenus @I'OC COO o B3auMooOyCIIOBIEHHOCTH IENeH, COJAepX aHUs,
pe3ynpTaToB OOyueHHsT W TpeOOBaHMH K YPOBHIO IOJATOTOBKH BBITYCKHHKOB, IMOJIOKEHHS 00
O0IMMX [EeNSIX W MPUHIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanun, a Takke MOJIOKEHUS 0 crennduke OnoIoruH,
e 3HaYeHWH B TO3HAHMU >KUBOM MpPHUPOJBl M O0ECHeueHHM CYLIECTBOBaHMS YeJIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSM, OIpE/esieHbl OCHOBHBIE (DYHKIIMH MPOTPaMMBbI
1o OMOJIOTHHN U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MpeacTaBiIeHHUE O LEsIX, 00 olmiel cTpareruu o0y4eHus,
BOCIIUTaHUS M Ppa3BUTUS OOydyaloIIMXCs cpeacTBaMu yuyeOHoro mnpenmera «buonorusy,
orpenenseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpy, paclpelneieHue Io
paszenaM M TeMaM, PEKOMEHIIyeMYIO IMOCJIe0BaTeIbHOCTh M3yUeHHUs y4eOHOro marepuania c
y4€TOM MEXKIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTEILHOrO IMpolLecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4atoLXCs.

B mporpaMmme mno OHOJOTMHM TakKe YUYMTHIBAIOTCS TpPeOOBaHUS K IJIAHUPYEMBIM
JMYHOCTHBIM, METANpeJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (opMupoBaHHH
OCHOBHBIX BHJIOB Y4EOHO-II03HABATEIBHOM A€ATEIbHOCTH/YUEOHBIX JeHCTBUI 00yUaromuxcs o
OCBOCHHMIO COJIEpKaHHsI OMOIOrHYECKOro 00pa3oBaHMs.

B nporpamme no 6uonorum (10-11 kmaccel, 0a30Bblil ypOBEHb) pEaan30BaH IPUHLIMII
NPEEMCTBEHHOCTH B HW3yYeHUM Ouonoruu, Oyaromgaps dYeMy B HEW MpOCMaTpUBacTCs
HalpaBJIEHHOCTh HA PAa3BUTHE 3HAHWMH, CBSI3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, I[IEHHOCTHBIX OpPHEHTAlMi  JIMYHOCTH, HKOJOTHMYECKOTO  MBIIIJICHHUS,
NpeACTaBICHUNA O 37A0pOBOM o0OOpa3e KHU3HM M OCEpeXHbIM OTHOIIEHHEM K OKpY’Karomen
npuponHoil cpene. IlosToMy Hapsiay ¢ H3ydeHHEM OOIEOMONIOrMYECKMX TEOpHM, a Takke
3HaHUI O CTPOEHMHU KUBBIX CUCTEM PA3HOTO paHra U CYHIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
IpOIIECCOB B TMporpaMMe MO OHMOJIOTUM YJEJIEHO BHUMaHHME HCIOJIb30BAHUIO MOJYUYEHHBIX
3HAaHUI B TOBCEHEBHOM JKU3HU UIsl PeILICHHsI MPUKIATHBIX 33/1a4, B TOM YHCIE: MPO(QUIAKTUKH
HACJIEJCTBEHHBIX  3a00JieBaHUN  4YeNOBEKa, MEIUKO-T€HETMYECKOIO0  KOHCYJbTUPOBAHUS,
000CHOBaHHUS 3KOJOIMUYECKH 1€JIeCO00pa3HOro MOBEACHUS B OKpPY’KaroLled MPUPOAHON cpene,
aHamu3a BIMSAHUSA XO3AHCTBEHHOM JEATENBbHOCTH YEJOBEKAa Ha COCTOSHME MPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMA K NPUKIAJHOW HAINpPaBICHHOCTH Y4eOHOTO
npeaMmera «brosorus» MpoaUKTOBaHO HEOOXOIUMOCTHIO O0ECIEUEHMsI YCIOBUM ISl pelleHus
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHus, KOTOpas Mpernonaraet
(dopmupoBaHue y OOyYarolUXcs CIIOCOOHOCTH aJanTUPOBATbCS K M3MEHEHMSM TUHAMHUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

Buonoruss Ha ypoBHe cpemHero oOmiero oOpa3oBaHWs 3aHUMaeT BaxxHoe Mecto. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIUXCS TMPEACTABICHUN O HAayYHOM KapTHHE MHpA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpPoAe, €€ OTIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alii ¥ SBOJIIOLUHU, CO3/MaéT YCIOBHS IS TO3HAHHUS 3aKOHOB JKMBOM IPHPOJIBI,
(dhopmupoBanus (HyHKIIMOHATLHOW T'PAaMOTHOCTH, HABBIKOB 3JI0pPOBOTO M Oe3omacHoro oOpasa
KHU3HH, YIKOJIOTHYECKOT0 MBIIIUIEHUS, LIEHHOCTHOI'O OTHOLIEHHUS K )KMBOH NPHUPOJIE U YETIOBEKY.
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Bonbmioe 3HaueHue OMOJIOTHST HMMEET TakXKe JUIsl PpEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 33]1a4 CPEJHEro oomero o0pa3oBaHus, conuanu3anuu odydatonmxcs. M3yuenue
Ouonoruu obecrieynBaeT YCIIOBHS JUTSt (dhopMupoBaHUS UHTEIJIEKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH(OPMAIIMOHHBIX HABBIKOB, 3CTETHMUYECKOW KYJIbTYphI, CIIOCOOCTBYET
UHTErpali OMOJOTMYECKUX 3HAHUM C MPeJCTaBICHUSAMM U3 IPYTUX Y4eOHBIX MPEeIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHbIE IOJI0XKEHUS O TPETHA3HAYEHUH Y4eOHOTO
npenMera «buosorus» CcocTaBWIM OCHOBY [UIsl ONpENENCHHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHUIO €T0 COJEPKaHMsl, IPEACTABICHHOr0 B IPOrpaMmMe Mo OHOJIOTUu.

OT10op conepxkanus yueOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
HO3UIMI KyJIBTypOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0y4YaroIIUecs TOJAKHBI
OCBOUTH 3HaHUS W yMEHHS, 3HauUMble JUIs (opMHUpoBaHUs OOLIEH KyIbTypbl, ONpEIeomne
a/IeKBaTHOE IIOBEJCHUE YEJIOBEKa B OKpY’)Kalolled NpUpOAHOM cpene, BOCTpeOOBaHHbBIE B
IIOBCEHEBHOM JKM3HU U MpPaKTU4ecKol aesrenbHocTH. Ocoboe MecTo B 3TOH cucTtemMe 3HaHUN
3aHUMAIOT 3JIEMEHTBHl COJEpXKaHMSA, KOTOpble CIyXaT OCHOBOW [uii  (HhOpPMHUpPOBAHHSA
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OpPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aUK OMOJI0rHYECKOro 00pa30BaHMsL.

CrTpykTypupoBaHHE COJEpXkKaHUs Y4yeOHOro MaTepuasa B NporpaMMe IO OHOJIOTUH
OCYILIECTBIICHO C Y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUNA 00 OTIMYUTENILHBIX 0COOEHHOCTSIX
JKUBOM TPHUPOJBI, O €€ YPOBHEBOM OpraHM3alMy M 3BOJIIOIUU. B COOTBETCTBUM C 3THM B
CTPYKType ydeOHOro npenmMera «buonorus» BblIENEHBI CIEAYIOIINE COAEpKaTeNbHbIE JTHHUU:
«buonorus kak Hayka. MeToJpl HAy4HOTO MO3HaHUA», «KieTka Kak OMoJIornyeckas cUcTeMay,
«Opranusm kak Omosnoruyeckas cucrema», «CucteMa u MHOrooOpasue OpraHu4ecKoro MUpay,
«OBOJIIOLIMS KUBOM MPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTY.

Ilens u3ydenus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
00yyarolyUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3alMM KHUBBIX CHUCTEM
pa3HoOro paHra u MpuoOpeTeHne yMEHUH UCTONb30BaTh ATH 3HAHUA JUIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0BEKTOB KMBON IPUPOJIbI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTikeHne Lenu u3ydeHus ydeOHoro mnpeamera «buosiorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcsl pelIeHueM CIeIyIoIInX 3a/1a4:

OCBOCHHME OOYYaIOUIMMHUCSA CUCTEMbl 3HAaHMA O OWOJIOTHYECKUX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEpHOCTSIX, THUIOTE3aX, MpaBUiax, CIYXKallMX OCHOBOH Ui (hOPMHUPOBAHHS
IIPEJICTaBICHUA O €CTECTBEHHO-HAy4YHOM KAPTUHE MHUpPA, O METOAAX HAy4YHOI'O II03HAHUSA,
CTPOEHUHU, MHOI000pa3sMM U OCOOEHHOCTSAX MHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aluH,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHH;

(dbopmupoBaHre y OOyYarOmUXCS ITO3HABATEIBHBIX, MHTEIICKTYAIBHBIX W TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHbBIX O MyTSIX pa3BUTHsS B OMOJIOTMM HAY4YHBIX B3IVIAIOB,
UAEH U NOJIXOJ0B K U3yUEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOyd4aromuxcs oOImeld KyJIbTyphl, (YHKIHOHAJIBHOH TI'PAMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATH M OLIEHUBATH SIBICHUS OKPYKAIOIIETO MHUpPA >KUBOH MPUPOABI HA
OCHOBAHMU 3HAHWH U OIBITA, TOJYYCHHBIX IPU U3yUYECHUH OMOJIOTHHY;

¢dopmupoBaHue y oOy4arolUXcs YMEHMH MJUIIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKUX
3HAHUW B MPAKTUYECKOM MAESITENBPHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI U arpoOMOTEXHOJIOTUH;



BOCIIUTaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH TIO3HAHHUS YEIOBEKOM >KMBOW MPUPOIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOICHUS dTUICCKIX HOPM TIPU MPOBEICHUN
OMOJIOTUYECKUX UCCIIEIOBAHUMH;

OCO3HaHHE EHHOCTU OMOJOTHYECKMX 3HAHWM JIJIsl TIOBBIIIEHHUS YPOBHS 3KOJOTHYECKOU
KYJBTYPBI, 7151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

NPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN W YMEHUH B TOBCEJIHEBHON JXU3HU IS OIEHKHU
MOCNIEJICTBUIM CBOEH JEATEeIbHOCTH IO OTHOIICHHWIO K OKpY’Karolled cpene, cOOCTBEHHOMY
3J10pOBbI0, 000CHOBAaHUE U COONIOICHNE Mep MPOPUIaKTUKK 3a00JIeBaHUM.

B cucreme cpennero obmiero oopasoBanus «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
SIBJIIETCS 00s3aTeIbHBIM YYCOHBIM MPEIMETOM, BXOISIIMM B COCTaB MPEAMETHOW objacTu
«EcTecTBeHHO-HAYYHBIC TPEIMETHIY.

Jlng uzydyenust Guonoruu Ha 6a30BOM YPOBHE CpETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
102 gacos: B 10 kiacce — 68 yaca (1 yac B Henenmio), B 11 kmacce — 34 gaca (1 yac B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMH C OOLIECTBEHHBIMH, TEXHMYECKUMHU U JPYTHMMH
€CTEeCTBCHHBIMU HayKamu, (uiiocoueit, 3TUKOW, ICTETUKOW W TpaBoMm. Pons Owonoruu B
(hopMUpOBaHUM COBPEMEHHOM HayYHON KapTHHBI MHpa. Cuctema OMOIOTUYECKUX HaYK.

MeTto/1bl TO3HAHUS KUBOUM MPHUPOABI (HAOMI0IeHUE, SKCIIEPUMEHT, ONKMCAaHUE, U3MEpPEHUE,
KJIacCU(UKAIUsI, MOJEIIUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpauuu:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Konsios, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBD».

JlabopaTopHble U NpaKkTHYeCKHEe PadoThI:

[Ipaktuueckas pabora Ne 1. «lcnonp3oBaHue pa3aUYHBIX METOJOB IPH H3YYEHHH
OHOJIOTMYECKUX O0BHEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OPraHU3aIHA.

JKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT wu3ydeHus Ouojoruu. OTIUYHE >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM M HX pa3HooOpasue. YpPOBHU OpraHu3aluud OUOCHCTEM:
MOJIEKYJIIPHBIM,  KJIIETOYHBIM,  TKAaHEBbIM, OpPraHU3MEHHBIM,  MOIYJISALHOHHO-BUIO0BOM,
HKOCUCTEMHBIH (OMOTreoeHOTHYECKH), OMOC(hEPHBIA.

JdemoHcTpaumnu:

Tabmuubl 1 cxembl: «OCHOBHBIE TIPU3HAKU IKU3HW», «YPOBHH OpPraHU3AIMH KUBOM
IPUPOIBD).

O6opynoBanwue: Mmoaens Molekybsl JJHK.

Tema 3. XuMHUYECKHUI1 COCTAB U CTPOEHUE KJIETKH.

XAMHMUYECKUH  COCTaB  KIIETKH. XHWMHUYECKHE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHThI. BoJ1a 1 MUHEpallbHbIE BEILIECTBA.

OYHKIMA BOJbI M MUHEpaIbHBIX BellecTB B KieTke. [lojgaepikaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHre 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. Hezamennumble
U 3aMEHUMbIE€ AMHUHOKHUCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJIbI (TIEpBUYHAs, BTOPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUUYECKUE
cBoicTBa 0enKkoB. buonorndyeckue QyHKIIMN OEITKOB.

®depmeHThl — OMoJornyeckue kKaranuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas cnemuduuHoctb. Kodepmentsl. Buramubpl. OTianuuss  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTalIu3aTOpPOB.

YrieBoabl: MOHOCaxapu bl (TIOKO03a, prbo3a U J1e30Kcuprd03a), mucaxapuibl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmai, TJIMKOTEH, IeJUTI0JI03a). buonorndeckue ¢GyHKIUHA
YTJIEBOJIOB.

Junuapl:  Tpurauuepunsl, ¢ochonununel, crepoussl. [uapopunbHO-rHIPOhOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aumuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB W JIMIHIOB KaK
UCTOYHUKOB SHEPIHH.



Hyxneunossie kucnotsl: JJTHK u PHK. Hykneoruasl — MOHOMEpBI HYKJIEHHOBBIX KUCIIOT.
Crpoenne u ¢ynkumu JHK. Crpoenne m ¢ynkuum PHK. Bumst PHK. AT®: crpoenue u
byHKIMY.

[uronoruss — Hayka o kierke. Kierounass Tteopus — mpuMep B3aUMOACHCTBUSA HAECH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3yUEHUS KIIETKH.

Knerka kak nenoctHas xwuBas cucreMa. OOIIne MpU3HAKU KJIETOK: 3aMKHYTasi Hapy KHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmnapat, cuctema cuHTe3a Oelnka.

Tunsl KIeTOK: dSykapuoTHdeckas M mpokapuoTudeckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTudeckoit kineTku. Kinerounas crenka Oakrepuit. CTpoeHHE 9yKapuOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIHUKC, UX (QYHKIUH.
[TnasmaTtnueckass MemOpana, e€ cBoiWcTBa M (QyHkuuu. [luTomnmazmMa u e€ OpraHOUIHI
OnnomemOpanuble opranounsl kietku: IIIC, anmapar [onbaxku, 1muzocomsl. [loyaBToHOMHBIE
OpraHoufbl KJIETKH: MHUTOXOHAPUH, IMiaacTuiabl. IIpoucxoxaeHne MUTOXOHAPUM U IUIACTH.
Bunel mnactun. HememOpanHble opraHOUIbl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
peCHUYKH, KTIyTUKU. DyHKIIMU OpraHoUI0B KIIETKU. BxitoueHus.

SAnpo — perynsTopHblil HeHTp KiIeTku. CTpoeHue sapa: sjuepHas 00010uka, Kapuorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BENIECTB B KIIETKE.

JdemoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. neiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIEY,
«Pacnpeenenre XuMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuel u cxemsl: «Ileproanyeckas TabnuIa XMMHUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI, «brnocunTes Genka», «Ctpoenue MoJeKkyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHue 3ykapruoTHYECKON
KIETKW», «CTpOCHHE KHUBOTHOM KIETKW», «CTpOCHHE pPaCTUTEIbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTPOCHHUE AApa KIETKN», « Y TIEBOABDY, «JIMmuab.

ObopynoBaHue: CBETOBOW MHKPOCKON, OOOpYIOBaHUE MIJIsi MPOBEACHUS HAOIIOJCHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTHTEIBHBIX, KHUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble M NpaKTHYeCKHE PadOThI:

JlaboparopHast pabora Ne 1. «M3ydeHune KaTanWUTHUECKON aKTHUBHOCTH (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopnass padota Ne 2. «M3ydeHume CTpOEHHUS KIETOK DPACTCHHM, >XHBOTHBIX W
OakTepuil O]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U X OMHCAHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmen BemecTB, wik MeTabomu3M. AccuMmwsanus (IMJIACTUYECKUH OOMEH) |
JTUCCUMUIISANINS (SHEPTETHUECKUiT 0OMEH) — JIBE€ CTOPOHBI €IMHOTO TpoIiecca MmeTadonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B TOHUMaHUU MeTaboIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTpPOoHBIA U rereporpodHslii. Pons depmenToB B 0OMeHe
BELIECTB U MIPEBPALLEHUH SHEPTUU B KIIETKE.



@®otocunte3. CBeroBas u TemHOBass Haszbl (orocuHre3a. Peakuuu (doTtocuHTesA.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3a JJIsI )KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpeibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upytoe Oakrepuu. 3HAYEHHE XEMOCHHTe3a JJI JKU3HU Ha
3emue.

OHeprerndyecknii oOMeH B  KJeTke. PacimieruieHue  BEIIECTB, BBICICHHE U
AaKKyMYJINPOBaHHE SHEPTUU B KJIETKE. DTalbl S3HEpreTuyeckoro ooMeHa. I nukonus. bpoxenue u
ero Buabl. KucnoponHoe OKuCI€HHE, WIM KIETOYHOE JbIxaHue. OKHUCIUTENbHOE
tdhochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuum wmarpuuyHoro cuHTe3a. leHernyeckas wunpopmamus u JHK. Peammzauums
reHeTUYeCKOol MHpopMalu B KieTke. ['eHeTnueckuil Koj M ero cpoicTBa. TpaHckpumius —
matpuusblid cuaTe3 PHK. Tpancnsius — 6mocunaTe3 Oenka. Jranbl TpaHcasauun. KonupoBanue
aMHHOKUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus BupycoB (. U.
NBanoBckuiif). OCOOEHHOCTH CTPOCHUSI U KU3HEHHOTO IIMKJIa BUPYCOB. bakreprnodaru. bonesnn
pacTeHuil, )KUBOTHBIX U YE€JIOBEKA, BbI3bIBa€Mble BUpycaMu. Bupyc uMmmyHoaeguuura yeaoBeka

(BUY) — Bo3oyaurens CIIMHda. OOpatHas TpaHCKpUILMS, peBepTraza M HHTErpasa.
[Mpodunakrrka pacpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumnu:

[Toptpetsi: H. K. Konbios, 1. 1. UBanoBckuii, K. A. Tumupszes.

Tabmumet  u cxembl: «Tumel  muTanusy, «Metabomusm»,  «MUTOXOHAPHUSY,
«OHepreTrueckuii 0oMen», «Xmopormiacty, «Dotocuntes», «Crpoenne [IHK», «Ctpoenue u
¢yHkuuoHupoBaHnue TreHa», «CuHte3 Oenka», «l'eHermueckuit  kom», «Bupyce,
«baktepuodarn», «CtpoeHne wu ku3HeHHBIM 1uKa Bupyca CIIM/la, OGakrepuodaray,
«Pemmukanmsa [JJHK».

Oo6opynoBanue: moaenu-antumkamuu «Y apoenue JIHK u tpanckpunmmsy», «buocunTes
6enka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHUEe M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Krnerounslii 1y, WM SKU3HEHHBIM LUK kietku. Wutepdaza u muto3. [Ipoueccsr,
npotekaromue B uHTepdasze. Permmukanus — peakuust matpuynoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUI. JUIUTOMAHBIA W TAIUIOMAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. Llutonornueckue OCHOBBI Pa3MHOXKEHUS U MHIWBUIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wnetkn — muto3. Cragum mwurtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaIuIX MUTO3a. BHOIOrnYecKkuii CMBICII MHTO3a.

[Tporpammupyemas ru0esb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecrosoe W TMoJoBoe. Buabl Oecmoioro
pa3sMHOXEHHUs: JeJIeHHE HAaJBOE, MOYKOBAHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHueE,
BEIe€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUN.

[TonoBoe pazMHOXKEHUE, €r0 OTIMYHUS OT OECIOIOrO.

Meiio3. Cragun wmeiosa. Ilpomeccel, mpoucxozsiiye Ha craausx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEN03a.



I'amerorenes — mpouecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE jKeTe3bl:
CEeMEHHUKU M SuYHUKH. OOpa3zoBaHHWE M Pa3BUTHE IMOJOBBIX KIETOK — raMeT (CIepMaTO30u I,
AllleKNIeTka) — crepmaroreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHMsS SIMIEKIETOK U
crnepmaTto3onaoB. Omnonorsopenue. [laprenorenes.

WnpuBuayanbHoe pa3BuTHE (OHTOTeHe3). DOMOpHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPHOHATBFHOTO PAa3BUTHA Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHHE, TacCTPYJISAIHS,
opranoreses. [loctamOpronanbHoe pa3BuTHe. THMBI MOCTIMOPHOHATBHOIO Pa3BUTHS: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOIO PaCTEHUs: CTPOEHUE CEMEHH, CTaAUH
pa3BUTHS.

JdemoHcTpauuu:

Tabmuiet U cxembl: «DOpMBI pa3MHOXKEHHUSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
LIBETKOBBIX pacTeHUui», «BereraTuBHOe pa3MHOXEHUE pPacTeHUN», «JleleHne KIETKU
OaxTtepuit», «CTpoeHue MOJOBbIX KIETOK», «CTpOoeHHE XpOMOCOMBD», «KIeTouHBIH UK,
«Permmukanus [JHK», «Murtosy, «Mehos», «IIpsimoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIIKX U YelloBeKa», «OCHOBHBIE CTa U OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MUKpomnpenaparbl «CrepMaro30Mibl MIIEKOIUTAIOLIETO,
«Sineknerka Miekonuramoomero», «KapuokuHe3 B KJIETKaX KOpELIKa JIyKa», MarHuTHas
Moaenb-anIukanus «Jlenenue knetkn», monens JJHK, Moaens metadazHoi XpOMOCOMBI.

JlabopaTopHbIe N NpaKTHYeCKHe PadoThI:

JlaboparopHast pabota Ne3 «V3yueHue CTpOCHHUS KIIETOK Pa3IMIHBIX OPTaHU3MOB)

JlabopaTtopHnast pabora Ne 4. «Habmtonenne MuTo3a B KIETKAaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIPENAPATAX).

Txanu pacrenuii. JlaboparopHas padota Ne5 «M3yueHnue TkaHel pacTeHU»

JlaboparopHas pabota Ne 6« 3yueHne TkaHel )KUBOTHBIX)

JlabopaTtopHas padota Ne7 «3yueHne opraHoB IIBETKOBOTO PACTCHUS

JlaGopatopnass pabora Ne 8. «V3ydeHue CTpPOCHHsSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

JlaboparopHast pabota Ne 9 «BrIsiBIeHHEe TPU3HAKOB CXOJICTBA 3apOBIIICH TTO3BOHOYHBIX
YKUBOTHBIX)»

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPraHNU3MOB.

IIpenmer u 3amaunm reHeTtuku. Mcropuss pa3BuTHUs TEHETUKH. Poyib LUTOJIOTMM U
SMOPHOJIOTUM B CTAHOBJICHUU T€HETUKH. BKI1am pocCHIICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHEeTUKH. MeToapl TEeHETHKH (THOPUAOJOTUYECKHM, IMTOTCHETHYECKUH, MOJICKYJISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETHUYECKUE MOHATHUS. [ eHeTndyeckas CHMBOJIMKA, UCTIOJb3yeMasi B
CXeMax CKpelIUBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, YycTaHoBileHHble [.  Mennenewm.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3us THOPUAOB MEepBOTO nokoJieHus. [Ipasuio
JIOMUHUPOBaHUA. 3aKOH paclielieHus Mnpu3HakoB. [umore3a uyucToThl ramet. llomHoe wu
HETIOJIHOE JOMUHUPOBAHUE.



JluruOpuiHoe  CKpelMBaHME. 3aKOH HE3aBUCHUMOIO  HACJIEOBAHUS  MPH3HAKOB.
HuToreneTnueckre OCHOBBI TUTMOPHIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEE CKpEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIeIeHHUs TeHOTUIIAa OCOOU.

CueruieHHoe HacnenoBaHue npusHakoB. PaGora T. Moprana no cuemnjieHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cuensienus reHoB B pe3ysbTaTe KpOCCHHIOBEpa.

XpOMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'eneTnka nosa. XpoMOCOMHOE OIpeaeeHue Mmoia. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHsle M TreTeporaMeTHbIE OpraHM3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
HIOJIOM.

N3menunBocTh. Buibl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HacJleACTBEHHas1. Poib cpespl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTEPUCTHKA MOIU(PUKALUOHHOW H3MEHUYUBOCTH.
BapuanuonHslil psan u BapuanuoHHas kpusas. Hopma peaknun npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBenHas, Wiy TeéHOTUIIMYECKAsi, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u 1OIOBOM mpomecc — OCHOBA KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalllOHHas
u3MeHunBocTh. Krnaccudukanus Myranuii: TreHHblE, XpOMOCOMHBbIE, IeHOMHble. Yacrora u
OpUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTMUYECKUX PsIOB B HAC/IEACTBEHHOU
n3menunsoctu H. . BaBunosa.

BuesinepHast HacIe1ICTBEHHOCTh U U3BMEHYUBOCTb.

I'eneruka 4yenoBexka. Kapuorun denoBeka. OCHOBHBIE METOABI T€HETHUKU 4YEJIOBEKA:
TeHEANOrnYeCcKui, OJIM3HENOBbIN, IMTOTCHETUYECKUH, OHOXMMUYECKUH, MOJEKYJSPHO-
reHeTuyeckuil. COBpEMEHHOE OIIPE/EICHUE TE€HOTHIA: IIOJHOTEHOMHOE CEKBEHMpOBAaHMUE,
TeHOTHNHUPOBaHKWE, B TOM uucie ¢ nomomipio [1I[P-anammza. HacnencrBennsie 3aboseBaHus
YyejoBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACIEICTBEHHOM IpepacloioKEHHOCTHIO,
XpoMOCcOMHbIe Oose3Hu. CoMaTHueckue U TreHepaTuBHble MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUTIIBL 30POBOTO 00pa3a KU3HU, TUATHOCTUKU, TPOPHUIAKTUKU U JICYCHUSI TeHETHUECKUX
0ose3Hell. MeauKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
NPEIOTBPALICHUN U JICUEHUH F€HETUYECKUX 3a00J1€BaHU YeTI0BEKa.

JdemoncTpanum:

optpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuuel u cxembl: «MOHOTMOPUIHOE CKPELIMBAHUE U €r0 LIUTOI€HETUYECKask OCHOBAY,
«3aKOH pacHICIUIEHUs] M €ro ILUTOICHETHYECKas OCHOBa», «3aKOH UUCTOTHI TaMeT»,
«/lurnbpunnoe ckpeuBanue», «L{UTOIOrHUECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIMBAHUSY,
«Metio3», «B3aumoaeicTBue ajjieNnbHbIX T€HOBY, «['eHeTnueckne kapThl pacTeHUM, )KMUBOTHBIX
U 4enoBeka», «['eHeTmka mona», «3aKOHOMEPHOCTH HACIECNOBAHUSA, CLEIUICHHOIO C IOJIOMY,
«Kapuotunsl 4yenoBeka M KUBOTHBIX», «Buasl u3MenunBoctn», «MoaudukannoHHas
U3MEH4YHUBOCThY», «HacnenoBanue pesyc-pakropay», «I'eHetuka rpynn KpoBu», «MyTalioHHAs
U3MEHYUBOCTDY.

OO6opynoBanue: Moaenu-anumkanuun «MoHorubpuaHoe ckpemuBanue», «Henomanoe
JOMUHHMpOBaHueY, «JurudpuaHoe ckpemuBaHue», «llepekpéct Xpomocom», MHUKPOCKON H
Mukponpemnapar «/Ipozoduna» (Hopma, myTanuu GopMbl KpPbUIbEB U OKPACKU Tela), repoapuii
«I"0pOoX MOCEBHOW».

JlaGopaTtopHble U NpaKkTHYecKHe padoThi:

9



JlaboparopHnas pabota Ne 10 «/Ipo3zoduna kak 00BEKT TeHETUIECKIX UCCIICTOBAHHID)

[Ipaktnyeckast pabora Ne 2. «AHanmM3 MyTamuid Yy Jpo30QHIbI Ha TOTOBBIX
MHUKpOTpenaparax».

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecc. 3apoKICHUE CENeKIUN U foMecTuKanus. Yuenue H. 1.
BaBunoBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJNbTypHBIX pacTeHuid. LleHTps
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, HOpOJIa, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MacCoBBlii U WHANBUAYAIbHBIA OTOOPHI B CENEKLUU
pactenuil u )kUBOTHBIX. OlleHKa 3KCTephepa. bIN3KOpoACTBEHHOE CKpeIMBaHUEe — UHOPUIMHT.
Uncras nuaus. CkpenyBaHWe YHCTHIX JuHHA. [erepo3uc, wiu THOpUAHAS CHIIA.
HepoactBennoe ckpemmBanue — aytOpuauHr. OtnanéHHas THOpuUau3auss W €€ yCHEeXH.
HcKyccTBEHHBIM MyTareHe3 W IMOJY4Y€HUE MOJUIUIOUJIOB. JIOCTHIKEHMS CElNeKUHUHU pPACTCHHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak orpaciib IpPOM3BOACTBA. ['€HHAas HHXEHepus. OTambl CO3AAHUA
pexomOunantHot JIHK u Tpancrennsix opranunsmoB. Kiierounas wunxkenepus. Kiierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KioHMpoBaHKe BbICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SMICTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M OdTHYeckue mnpodnemel. I'MO —
TeHEeTUYECKU MOAU(PHUIINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanmu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHOB.

Tabmuiel U cxembl: kKapTa «LIeHTpBI MPOMCXOXKAEHUS W MHOTOOOpa3usi KyJIbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpunmsamus», «Paborer akagemmka M. @. HanoBay, «l[lomummongus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpyupoBaHue M mepeHoc
T€HOB, XpPOMOCOM).

Ob6opynoBaHue: MYJSDKH IUIOIOB U KOPHEIUIOAOB JTUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

Dkckypeusi « OCHOBHBIE METOJABI U JIOCTHDKEHHUS CENEKIMU PAacTeHW M KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHILHUIO, MJIEMEHHYI0 ()epMy, COPTOUCIBITATENbHBIH Y4YacTOK, B TEIJIMYHOE
X035UCTBO, JTAOOPATOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoIOIMOHHAS OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUs U €€
MecTO B Orojoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA pa3BUTUE OUOJIOTHH U APYTUX HAYK.

CBI/I,Z[GTGJIBCTBEI OBOJIKOIIHNN. HaJICOHTO.HOI‘I/I‘-IeCKI/IeI IIOCJICAOBATCILHOCTh ITIOSBJIICHUSA
BUJIOB B ITaJICOHTOJIOTMYECKON JICTOIMCH, TepeXxoaHble popMbl. broreorpaduyeckue: cXoacTBO
U paznuane payH u HIop MaTepuKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJACTBA W Pa3nyus SMOPHOHOB PAa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHI/ITeHbHO-aHaTOMI/I‘-ICCKI/ICZ T'OMOJIOTHYHBIC, AaHAJIOI'NYHBIC, pyIII/IMCHTapHLIC OpF aHBbI,
aTaBU3MBI. MOJ’ICKy.H?[pHO-6I/IOXI/IMI/I‘ICCKI/I€I CXOICTBO MEXAHMU3MOB HACICACTBCHHOCTU U
OCHOBHBIX META0OJUYECKUX ITyTEH Y BCEX OPraHU3MOB.
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OpomtonmonHass teopus Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHMS JapBHHHU3MA.
JIBuwoKyliye Cuwiibl 3BOJIOLIMM  BUAOB 1O JlapBuHy (M30BITOYHOE pa3MHOXKEHHME IIpU
OTPaHMYEHHOCTH PECypCcoB, HEONpeneN€HHas W3MEHYMBOCTb, Oopb0a 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosonu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkposontorus. [Tonmynsanus Kak eIMHULA B U 3BOJIOLUY.

JBukyue cuibl ((akTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTallMOHHBIN Ipolecc U
KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BOJHBI U JApeid renoB. M3zomsauus u
MUTpanus.

EctectBennsiii otéop — Hampaistomuili ¢aktop 3Bomonnu. DopMbl €CTECTBEHHOTO
otbopa.

[TprucnocoOneHHOCTh OPraHU3MOB KakK pe3yJsbTaT 3BoJtonuu. [Ipumepsl npucnocoOneHuit
y Opranu3mMoB. ApoMop(h03bl U UIN0AAANITAIMH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOE.

Makpossomtonust. @opMbl 3BoIOLUM: (puIeTHYecKas, AUBEPreHTHAs, KOHBEPIreHTHas,
napauensHas. HeoOpatumMocTh 3BOMIOLKY.

[Ipoucxoxaenue  OT  HECNEUMAIMU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuajin3anms. AI[aHTI/IBHaSI paguanus.
JdemoHcTpauuu:

Ioptpetsr: K. JIunnen, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuplt u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emie», «3apoJbliin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukcy, «®DopMbl OOprObI 3a CyIIECTBOBAaHHUE),
«EctectBeHHbIlt  0TOOP», «MHOroo0pasue copToB pacTeHuil», «MHoroobpasue Mopox
KUBOTHBIXY, «[Tomynsauuny, «MyTanuonHas MU3MEHUYUBOCTD, «ApoMop(h0o3bD»,
«Mnnoanantamumn», «OO0mas aereHepauus», «JBrkymue cuibl 3Bomonun», «Kapra-cxema
MmapmipyTta myremectBus Y. Jlapsunay, «bopbba 3a cymectBoBaHue», «lIpucmocobieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJO00OPA30BAHUEY.

Ob6opynoBaHHe: KOJJIEKIUS HACEKOMBIX C Pa3JIMYHBIMHM TUIIAMH OKPACKH, HAOOp II0I0B U
ceMsiH, KosuteKuus «IIpumMepsl 3alIUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJieNb « OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJuteKius «DOpMBI COXPAHHOCTH HCKOMAEeMBbIX
JKUBOTHBIX U PAaCTeHMID», Mozenb anmummkanusa «llepekpéct XpoMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATymKm», MuUKpornpenapar «Jlposodmiay (HOpMa,
MyTaIuu GOpMbI KPBUIBEB M OKPACKH TeEJa).

JlabopaTopHble U MpaKTH4YecKHe padoThi:

JlaGopatopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

Jlaboparopuass pabora Ne 2. «OmmcaHue TPUCIIOCOOJICHHOCTH OpraHu3Ma U e¢
OTHOCHUTEIIBHOTO XapaKTEPa».

Tema 2. Bo3HukHOBeHHe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHay4HbIE NIPEICTaBICHUS O 3apOXACHUU KHU3HU. HaydHble runore3sl BOSHUKHOBEHHUS
KU3HU Ha 3emuie: a0MoreHe3 W IMaHCIepMEs. XUMUYECKash 3BOJIONUSA. AOHOTCHHBIM CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIIBHOE  IOATBEPKICHUE
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XUMHUYECKOH sBomoIuK. HauanpHble Tanbl Ouonorunyeckoit »Bomonuu. ['unoreza PHK-mupa.
®opmupoBaHuE MEMOpPAHHBIX CTPYKTYp U BO3HMKHOBEHHE NMPOTOKIETKU. IlepBble KIeTKH U uX
sBosoNMsL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButune xu3Hu Ha 3emsie mo oHpamM U nepuoaam. Karapxen. Apxelckas u
npoTtepo3oiickass dpel. Ilameozoiickas spa u e€ mNepuoOabl: KEeMOPHICKUH, OpPIOBUKCKUM,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKUM, METIOBOM.

Kaitno3zolickas spa 1 €€ nmepuo/ibl: ajeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTUKa KJIMMaTa M IeoJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMH
pPacTUTENILHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHWd M KUBOTHBIX. llosiBieHue,
paciBeT ¥ BHIMUPAHUE TPy )KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue HBOIOIMU. OCHOBHBIE CHUCTEMATHUYECKHE
IpyIIbl OPraHU3MOB.

OBonronusl yenoBeKka. AHTpONOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHMH O
IPOUCXOXKIECHNHU YesloBeKa. MeToibl M3yueHus: anTpornorenes3a. CxoAcTBa U pa3inyusl 4eJI0oBeKa
Y KMBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YEIIOBEKa.

JBwxymme cwibl (pakTopbl) aHTpororeHe3a. HacnencTBeHHas HM3MEHYMBOCTh U
ecTecTBEHHbIN 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUil TpyZa, MBILUICHNUE,
peyb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLMM YEJIOBEKA: AaBCTPAJONMUTEKU, UEIOBEK yMEINbIH,
UYenosek mnpamoxonadimui, YenoBek HeaHaepraibckui, YemnoBexk pasymublid. Haxonku
MCKOIIAaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAaHHUS, 00JacCTh pacHpOCTpaHEHUs,, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUSL.

Yenoseueckne packl. OCHOBHBIC OOJIBIIME pPACHl: €BpOIEeOUaAHas (€BpasHiicKas), HErpo-
aBcTpasionjiHasi  (3KBaTOpuajbHasg), MOHIOJOMAHAs  (A3MAaTCKO-aMepuKaHCKas). YepThl
NPUCTIOCOOTIEHHOCTH TPEACTABUTENICH UEeNIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMSL.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpauuu:

[Hoptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musep, I'. FOpu, Y. lapBus.

Tabmune! 1 cxembl: «Bo3aukHOBeHUEe COHEYHON CUCTEMBD», «Pa3BuTHEe OpraHU4ecKoro
mupa», «PacturenpHas kieTka», <« KuBoTHast knetka», «llpokapuoTnueckas KieTKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOECHUS
YelloBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTONOTUYECKUX HAXOJOK
IIPEIKOB COBPEMEHHOIO 4eJIoBeKa», «/lpeBHenmue moaw», «/IpesHue moaw», «llepsbie
COBpPEMEHHBIE JTIOAN», «YenoBeueckue pacol».

O6GopynoBanue: wmysku  «l[IpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJOMHUTEKA,
MUTEKAHTPOMa, HeaHAEepTalblla, KPOMaHbOHIIA), CICNKA WIH U300pakKeHUs] KaMEHHBIX OpyIui
NEPBOOBITHOTO YelloBeKa (KaMHH-YOIIephl, pyOuia, ckpediia), TeOXpOHOJIOrHYecKas Tabaula,
Kosiek1usa «OopMbl COXPaHHOCTH UCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI.

JlaGopaTtopHble U NpaKkTHYecKHe padoThbi:

[Ipaktuueckas padora Ne 1. «/3yueHue MCKOMaeMbIX OCTaTKOB PACTEHUUN M KUBOTHBIX B
KOJUIEKLIMSIX .

DKCKypeusi «DBOJIOLUS OPraHU4YEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIH WM
KpaeBeIUECKUI My3€il).

12



Tema 3. OpranusMsbl U OKpPYKalOIIAs cpeaa.

DKomorusi Kak HaykKa. 3aJadd M pas3leNbl AKOJOTHH. METOOsl JKOJIOTHYECKHX
HCCIeI0BaHUM. DKOJIOTHYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  Ha3eMHO-BO3AYIIHAs,  IMOYBEHHAs,
BHYTPHOPTraHU3MEHHAsI.

Okonoruveckue ¢akropbl. Knaccudukaius 3KoI0rudeckux (akTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHIECKUX (PAKTOPOB Ha OPTaHU3MEI.

AbGuotnyeckue  (QaxkTopel:  CBET, TeMIlepaTypa, BJIKHOCTb. DoOTONEpUOAU3M.
[Ipucnocobaenns opraHu3MoB K JIeHCTBHIO aOMOTHUYECKUX (hakTOpoB. bruonornueckue puTmsl.

buotnueckne  Qakroppl. Buasl OMOTHYECKMX  B3aUMOJEHCTBHNA:  KOHKYPEHIIHSA,
XHUITHAYECTBO, CUMOMO03  ero (opmel. [lapasutusMm, Kooneparysi, MyTyaJIn3M, KOMMEHCAIA3M
(KBapTHpaHCTBO, HaXJEOHUYECTBO). AMEHCAJIM3M, HEUTpanu3M. 3HadeHHEe OMOTHYECKHX
B3aUMOJICHCTBUH /JIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH Tomyssinud. OCHOBHBIE TOKA3aTeIH MOIYJISALUU:
YHCIICHHOCTh, IUIOTHOCTh, POXKAAEMOCTh, CMEpPTHOCTh, TPUPOCT, Murpanms. JuHamunka
YUCIIEHHOCTHU MOMYJISILUY U €€ peryJssiusl.

Jdemoncrpanum:

optpetsi: A. 'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuibr u cxemsl: kapta «I[Ipupogasie 30Hb1 3emmn», «Cpeapl 0OUTaHHS OPraHU3MOBY,
«Dotonepuoguzm», «llomynsmum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIMYJALUN
uH(y30pun-Typenbkn», «llumensie enmy.

JlaGopaTopHble M NpaKkTH4YeCKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaHU.

JlaGopatopHas pabota Ne 4. «BausiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaxtuyeckas padora Ne 2. «Iloacd€T IIIOTHOCTH MOMYJISAIMHA Pa3HBIX BUAOB PACTCHUI.

Tema 4. Coo01ecTBa U IK0JIOTHYECKHE CUCTEMBI.

CoobOmectBo  opraHu3MoB —  OuonieHo3.  CTpykTypsl — OWOIIEHO3a:  BHIOBas,
NpOCTpaHCTBEHHas!, Tpopuueckas (mumiesast). Bunsl-nomuHanTel. CBs31 B OMOIIEHO3E.

DKkojoruveckre cucreMbl (dkocuctemsbl). [loHsiTHE 00 3KOCHCTEeMe W OHOTEOIeHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JOKOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI
KpyroBopot BemecTB M TMOTOK J3HEPTrUUM B HKOcuUcTeMe. Tpoduueckue (MUIeBbIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE TMOKa3aTeNu JKOCHCTEMBI: Ouomacca,
OPOAYKIMS. DKOJIOTUYECKHE NHpaMHJIbL: TPOAYKIMH, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTD, CAMOPETYJISLus, pa3BuTue. CyKIeccus.

[IpupoaHbie HSKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. IJKOCUCTEMA XBOWHOTIO WA
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buomoruueckoe u
XO3SCTBEHHOE 3HAUEHHE arpOIKOCHCTEM H YPOOIKOCUCTEM.

buopasznoobpasue kak (akTop yCTOHYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panHuipl, coctaB u CTpyKTypa OHOCHEpHI.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOC(Ephl Kak TI00aJbHONH 3KOCHUCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.
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KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE IMKJIBI 3JIEMEHTOB (yrjiepoja, a3oTa).
3oHansHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emian. AHTponoreHHbIe n3MeHeHus B onocdepe. ['mobdanpHbIE
9KOJIOTUYECKHE TPOOIEMBI.

CocymecTBoBaHue MPUPOJBI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hsl KaKk OCHOBA
ycroitunBoctu Onochepsl. OcHOBa panMOHATIBHOTO YIPABICHHUS MPUPOJHBIMU PECYpCcaMu M UX
WCIOJIb30BaHue. JlOCTHKEeHNsI OMOJIOTUHN U OXpaHa MPUPOIbL.

JdemoHcTpauuu:

Ioptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuid.

Tabmuuer u cxemsl: «[lumebie nenu», «bHOIEHO3: cocTaB U CTPyKTypa», «IIpupoaHbie
coobmectBay, «llemn mnuranus», «Okosorumueckas nupamuaa», «buochepa u yenoBex»,
«IJKOCUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMA XBOMHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS Ha MPUPOLY»,
«BakHelme UCTOYHMKU 3arpsi3HEHMsS BO3JyXa M T'PYHTOBBIX BOI», «IlouBa — BakHenmas
cocTasJsifolas onoceps», «PakTopsl ferpaganuu nousy, «IlapHukoBsiil apdexT», «DakTopsl
PaZnoOaKTUBHOTO 3arpsi3HeHus 6nocdepbl», «Ob0mas crpykrypa 6uocdepsl», «Pacnpocrpanenue
KHU3HU B Ouocdepe», «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoga B Guocheper,
«KpyroBopot azora B Ipupoae».

O6opynoBaHue: MO/JIeIb-aNIIINKALUS «Tunnunsie OHOLIEHO3BI», repbapuit
«PactutenpHble  coobmecTBa»,  Kkoilekuuu — «buomnenos», «Bpenurtenun — BakHeHmmx
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KUBOTHBIX,
IIPUHAAJICKALIUE K Pa3HbIM 3KOJIOTMYECKUM IpylIiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®deneparyu, N300paKeHUs] OXPaHIEMbIX BUJIOB PACTEHUH U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOTpaMM CPeTHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METANIPEIMETHBIM U
MIPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHUA MNPEAMCTA «buomorusy BBIJACIJICHBI
CIICAYIOIINE COCTaBIAIONIME: OCO3HAHWE OOYYAIOMUMHCS  POCCHUMCKOM  TpayKIaHCKON
UJIECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH W CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHUIO OWONIOTHH, IeJICHAMPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXKIeHUI JIMYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIULIUNA Pa3BUTHA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuXxcsi pyKOBOACTBOBATHCS B
CBOEH  JCATENbHOCTH  LEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLUIUMH  CHUCTEME
OMOJIOTMYEeCKOro 00pa3oBaHWs, HaJMYMe SKOJIOTHYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC IJIAHBI.

JImaHOCTHEBIE PE3YIJIbTATBI OCBOCHHUA IPCAMETA «brnonormsy JOCTUI'alOTCA B CAHWHCTBEC
y4eOHOWM M BOCIUTATENBHON N1EATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSMH, IPUHATHIMU B
oOmiecTBe TpaBUJIaMU U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpPOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUA U CaMOpPAa3BUTHUA, PA3BUTUA BHyTpeHHefI mo3nnuu JIMYHOCTH, MATPpUOTU3MA,
YBaXXEHHUS K 3aKOHY M IPABOIOPSIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHUIO, B3aUMHOI'O
YBOXEHUS, OEpPEeKHOTO  OTHOWIEHUS K  KyJIbTYpHOMY  HACJIEOUI0O W TPaJUIUSAM
MHOTOHAllMOHAJIBHOTO Hapoaa Pocculickont @enepannu, MpUpoAE U OKPYKaIOILIEH cpee.

JImaHOCTHEIE PE3YIbTATBI OCBOCHHA y‘I€6HOFO npeamMeTa «brnomorms» JOJDKHBI OTpaXaTb
TOTOBHOCTb M CIOCOOHOCTH OOYyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAlWW, TO3UTUBHBIX BHYTPEHHHUX
yOKICHHIA, COOTBETCTBYIONINX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
PaCIIMPCHUEC KU3HCHHOI'O OIBITA W OIbITa ACATCIIBHOCTHU B IPOLCCCE pCain3alliid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUHCKOTO 00IIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB U OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IPaBOMNOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOECKTOB,
pPEeICHUHU yqe6me 1 IIO3HaBaTCJIbHBIX 3a1a4, BBIIIOJIHCHHUU 6I/IOJ'IOFI/I‘~I€CKI/IX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TO3MIMIO IO OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX HeﬁCTBHHX HGO6XOI{I/IMOCTB KOHCTPYKTHBHOTI'O
B3ﬁHMOI[€ﬁCTBH$[ JIIOIIGP'I C pasHbIMU y6€)KI[eHI/I$IMI/I, KYJbTYPHBIMU LHEHHOCTSIMU U COLIMAJIbHBIM
MOJIOKEHUEM;
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TOTOBHOCTh K COTPYJHHYECTBY B TIPOILIECCE COBMECTHOTO BBIIIOJHEHUS YYEOHBIX,
NO3HABATEJIbHBIX M HCCIIEJOBATEIbCKUX 3aJ1a4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOI0 COJIEPIKAaHNUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH POCCUICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoOJy, YyBCTBAa OTBETCTBEHHOCTH mepel PoawHON, TropAaocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KyJbTYpPY, POILJIOE M HACTOALLEE MHOTOHAMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIEAMI0 M MaMSATHUKAM MPUPOJBI,
JIocTHXKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHUE M pa3BUTHE
OMOJI0THH, TOHUMAaHHsI 3HAYE€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPOJIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 O0IIIEeCTBA;

ujeiHas yoex 1EHHOCTh, TOTOBHOCTH K CIYXEeHHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHbBIE PEILEHUs, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOHUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSM, CO3JAHHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O NPUHATHSA LIEHHOCTEH CEeMEMHOM KU3HU B COOTBETCTBUU C TPAAMLIMSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

ACTETHYECKOE OTHOUICHHWE K MHpY, BKJIIOYAs ACTETUKY ObITa, HAYyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHUI;

MOHUMaHUE YMOIIMOHAIBHOTO BO3/IEUCTBUS )KUBOM NPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJAX HCKYCCTBAa, CTPEMIJICHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHS  KYJbBTYPbl 310pPOBbS U
IMOLMOHAJIBHOIO 0JIArOIOJIYYHs:

NMOHMMAaHWE U peanu3alus 3J0pOBOro U 06e30MacHOro oopasa KU3HU (370pOBOE MUTAHHE,
COONIOZICHHE TUTUCHHYECKUX MPABWI M HOPM, COQIAHCUPOBAHHBIM PEKUM 3aHITHA M OTIbIXA,
peryisipHas ¢u3MYecKass AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIECHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBBIO;

NMOHMMAaHHE IEHHOCTU TPaBWJI WHAMBHIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MIOBEICHUS B CUTYaLIUAX, YIPOXKAIOIINX 340POBbIO U JKU3HHU JIIOACH;

OCO3HaHHE MOCJEACTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTPEONECHUS aJKOTOoJIs,
HApKOTHUKOB, KypeHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Y, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JII00HE;
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TOTOBHOCTb K aKTUBHOM JI€ATEIBHOCTH TEXHOJIOIMYECKON M COIIMAIbHOMN HAIIPAaBICHHOCTH,
CHOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATb W  CAMOCTOSITENBHO  BBINOJHATH  TaKylO
NesITeTTbHOCTD;

UHTEpeC K pa3IuuHbIM chepaM NpodhecCHOHAIBHONW esATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BbIOOp Oyay1eil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEU
KHU3HH,

7) IKOJI0rH4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU I1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJe KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHMUS;

TIOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIBTYPHI: MPHOOPETEHUE OIBITa TUIAHHPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH [Tl OKPY>KaIOLIeH Cpe/ibl;

0CO3HAaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U IMyTel UX PeLIeHus;

CHOCOOHOCTh HMCIIONIB30BaTh MPHOOpETaeMble IPU U3yUYCHUH OMOJIOTUW 3HAHHS U YMEHUS
IpU pelIeHUH MpoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIONIONB30BaHUEM (COOIIOICHIE
IpaBU NOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHs B 3KOCHCTEMaX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEINPUITHE JIEUCTBUM, MPUHOCAIIMX BpEI OKPYKAILIECH MPUPOJHON cpene,
YMEHHE TPOTHO3MPOBATH HEOJIATONPHUITHBIC SKOJIOTUYECKHE MOCICICTBUS MPEAPHHIMACMBIX
JICUCTBUI U NMPEIOTBPAILATh UX;

HAJIMYME PA3BUTOrO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOH KyJIbTyphl, OIBITA
JeSITeIbHOCTH  SKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATEIIbHOW, KOMMYHUKAaTHBHOH W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKM W OOIIECTBEHHOW NPAKTUKHA, OCHOBAaHHOTO Ha JHAJOre KYJbBTYp,
CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE SA3bIKOBOW M UUTATEIBCKON KYJIBTYphI KaK CpPeJICTBA B3aUMOAECHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MHPA;

NOHUMaHHe CHenu(UKH OMONOTHM KaK HAyKH, OCO3HaHHA €€ poiid B (OPMHPOBAHUHU
PalMOHAIBHOIO HayYHOTO MBIIIJICHHS, CO3JAHNU LIEJIOCTHOTO MPECTABICHHUS 00 OKpPY KarolLIeM
MHUpe KaKk O €IMHCTBE NPUPOAbI, YeloBeKa U oOIlecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU IS COBPEMEHHOW IMBHIIM3AIMH: 00CCTICYCHUS
HOBOT'O YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHME NEPCHEKTHBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pewaTh pecypcHble IpoOIeMbl pa3BUTHsI YEIOBEUECTBA, IOUCKA IMyTeH BbIXO/a U3 II100AIbHBIX
9KOJIOTHYECKUX TPo0sIeM 1 obecrieueHus nepexoaa K yCTOMYUBOMY Pa3BUTHIO, PALIUOHATILHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOIOIMYECKMX 3HAHUM B LIEJSAX MOBBILICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTABHOW YacTH ()yHKIMOHAJIbHOU
IpaMOTHOCTH 00y4aroumxcs, popMupyemMoi npu U3y4eHun OUOIOTUH;

NOHMMaHHE CYIIHOCTH METOJOB ITO3HAHMSA, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH UCMOJIBb30BaTh IOJy4yaeMble 3HAHUS Uil aHaliu3a M OOBSICHEHUS SBICHUN
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OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOISAIIMX B HEM H3MEHEHUN, YMEHHE JellaTh OOOCHOBaHHbBIC
3aKIIIOYCHHUA Ha OCHOBC HAYYHbBIX q)aKTOB U UMCIOIINXCA AOaHHBIX C MLOCJIbIO MMOJYYCHUA
JOCTOBCPHBIX BBIBOOOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIOJIB30BaTh OHMOJIOTHYECKHE 3HAHUS JUISL PELICHUS
npo0JeM B peabHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAHME IIEHHOCTH HAyYHOW JEATENIbHOCTH, TOTOBHOCTH OCYIIECTBIISTh MPOEKTHYIO U
HCCIEN0BATENBCKYIO AEATEIILHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHMM MO OHOJOrMH B COOTBETCTBHM C IKM3HEHHBIMU
HOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOEGHHUS ydeOHOro mpeamera «buonorus» BKIHOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHBIC
(MexXnpeaMeTHbIe) OOIIEHAYYHbIE TOHATHS, OTPAKAIOIINE IIEJTOCTHOCTh HAYYHOUW KapTUHBI MUPA
U crenu(UKy METOAOB MO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
sIBJICHHE, IPOLECcC, CUCTEMa, Hay4HbIM (akT, NMPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0BaHue, HAOMIOeHNe, U3MEPEHUE, HPKCIEPUMEHT U JPYTUX), YHUBEPCAIbHbIC
yueOHble JEeHCTBUS (I103HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE), 00ECIEUNBAIOIINE
dhopmupoBanue (HYHKIIMOHAIBHONW TPAMOTHOCTH M COIIMAIBHOW KOMIIETEHIIMHA OOYyYaroIINXCs,
CHOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHHWS W YHUBEpCaJbHble y4yeOHbIe ACHUCTBUS B IO3HABATENbHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MPOTPaMMbI CpeHEro o0Iero o0pa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBJiajieHNe YHUBEPCAJIbHBIMHM Y4eOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (pOopMyIMpoBaTh U aKTyalu3UpoBaTh NpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUWM 3HAaHUM NpPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, KiaccuuKauy, 0O00OINEHHUsI), PACKPBIBATH CMBICI OHOJIOTHYECKHIX
MOHATHH (BBIIENATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATE CBSI3U C JPYTUMH ITOHITHSIMH ),

ONpeNeNATh LENN AEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX JIOCTHKEHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C MOCTABJICHHBIMHU 1IEJISIMHU;

UCTIONIb30BaTh OMOJIOTHYECKUE MOHATUS ISl OOBSICHEHHS (aKTOB M SBICHHHA KUBOMH
TPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXAEHUS (MHAYKTUBHBIE, JEIAyKTHBHbIC, IO aHAJIOTHUH),
BBISBIISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTPUBAEMbIX SIBJICHHUSAX, (HOPMYIHPOBATH
BBIBOJIBI M 3aKIIIOUYCHUS;

IPUMEHITh CXEMHO-MOJICNIbHBIE CPEICTBA ISl MIPEICTABICHHS CYIIECTBEHHBIX CBS3CH U
OTHOLICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakKe MPOTUBOPEYUH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX;
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pa3pabarbIBaTh IUIAH PELICHUs MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MaTepUaTbHbIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIHHOCTh, OICHWBATH COOTBETCTBUE PE3YJIETATOB IENSM,
OIICHUBATh PUCKU MOCIEICTBUN A TETbHOCTH;

KOOPIMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBUSIX pPEaJbHOTO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE HeHCTBHSI:

BJIAJICTh HaBBIKAMHU Yy4EOHO-MCCIIEOBATENbCKON U MPOEKTHOU NESTeNbHOCTH, HaBBIKAMHU
paspeuieHus mpooseM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOHCKY METOJIOB
pelIeHusI MPaKTHYECKUX 3aa4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

UCIONB30BaTh PAa3MYHbIE BUABI ACSITENBHOCTH IO TMOJYYEHHWI0O HOBOTO 3HAHHUA, €ro
UHTEpIpETaliy, NPeoOpa3oBaHUI0O U MPUMEHEHHUIO B Y4EOHBIX CUTYalUsX, B TOM YHUCIE IpU
CO3JIaHUH YYEOHBIX U COIMATIBHBIX IPOCKTOB;

(hopMHUpPOBATh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMU
HNOHATUSAMHU U METOJAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpa30BaTEIbHON NEATEIBLHOCTH U
KHU3HEHHBIX CUTYallUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaJlM3HpOBATh 3a7ady, BBIIBUTATh
TUNoTe3y €€ pelleHHsl, HaxOAuUTh AapryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHMIA,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UpPOBATh IMOJYYCHHbIE B XOJE pEIICHHS 3aJaud pPe3yJIbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSIX;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYILECTBIIAT II€JICHANPABICHHBIN MMOMCK NEpeHoca CPEeACTB U CHOCOOOB JeHcTBUS B
po(heCCHOHATTFHYIO CPENY;

yMETh TEPEeHOCUTh 3HAHWA B TIO3HABATENBHYI0 M  IPAKTHYECKYID  00JacTu
KU3HECSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEeIMETHBIX 00JIacTei;

BBIJIBUTATh HOBbIE HWJEH, NpeJlaraTh OpPUTMHAIBHBIE TOJXOIbl U PEUICHUS, CTABUTh
npoOJIeMBI U 33J1a49H, OITyCKAIOIINE aTbTEPHATUBHBIC PEUICHHUS.

3) padora ¢ undopmaumeii:

OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHMKAX HH(opMmamuu (TekcTe y4eOHOro mocoows,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBAPSIX M CIPAaBOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTEpHETE), aHAIM3WPOBaTh WH(POPMALHUIO pA3THYHBIX BUAOB U (opMm
NPEJICTaBICHUS, KPUTUUYECKH OL[EHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(dhopMynupoBaTh 3ampochl W TMPHUMEHSTHh pa3IUYHbIE METOAbl MpPH IOUCKE U O0TOOpe
Omoorndeckoi nHPopMaIuu, HeOOXOIUMOM ISl BHITTOJIHEHUS YUEOHBIX 3a/1a4;

npruoOpeTaTh OMBIT HCIOJIB30BAHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMANbHYIO (GOpMYy MPEACTaBICHUS OHOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduKu, TuarpamMMbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

UCTIONIb30BaTh HAYYHBIH S3bIK B KaueCTBE CpPEACTBAa IMPH paboTe C OHOIOTHYECKOMH
uHbopMalel: MPUMEHITh XUMUYecKue, GU3NYecKue U MaTeMaTHUYeCKHe 3HAaKW U CHMBOJIBI,
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dbopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACIIO3HABAHUS W 3alIUTHl  WHQOpMaIuu, WH(HOPMAIUMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1ajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMHM J€HCTBUSIMU:

1) o0menune:

OCYIIECTBIIATh KOMMYHHKAITMH BO BCEX Cdepax KU3HHU, aKTHBHO y4acTBOBAThH B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY 00cCykIaeMoil TeMbl (YyMEHHE 3aJjaBaTh BOIPOCHI, BBHICKA3BIBATh
CY>KICHHs] OTHOCUTEIIbHO BBHITIOMHEHHS TMpeajaraeMoil 3agadd, YYHTHIBAaTh WHTEPECHl U
COTJIACOBAHHOCTH MO3UIUH IPYTUX YIACTHUKOB JHAIIOTA WIH JTUCKYCCHH);

pacrno3HaBaTh HEBEpOAJIBHBIC CPEACTBA OOIICHUS, MMOHUMATh 3HAYCHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUTOK BOBHUKHOBEHHUSI KOH(DIUKTHBIX CUTYallUl, yMETh CMITr4aTh KOHQIUKTHI U
BECTH TEPETOBOPHI;

BJIQJICTh Pa3IMYHBIMU CIIOCOOAMU OOINEHUS W B3aMMOJCHCTBHS, MOHHUMATh HaMEPEHUS
NPYTHX JTFOJCH, TIPOSBIIATh YBAKHUTEIHLHOE OTHOIICHHE K COOCCEHUKY U B KOPPEKTHOH (opMme
(hopMynUpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOI TOYKY 3PEHHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eATeJIbHOCTD:

MOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUAYAIbHONH pabOThl MpuU
pelieHnr OMONIOrHYecKol MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOACHCTBUS MPH PEIICHUH yUeOHOH 3a1auu;

BBIOMpATh TEMATHKy W METOJIBI COBMECTHBIX ICHCTBHH C y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0ro 4jeHa KOJJIEKTHUBA,

NPUHUMATh €M COBMECTHOM JEATEeIhbHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUSA 10 €€ JOCTMIKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUM, paCHpPENeNIATh POJU C Yy4ETOM
MHEHHUH Y9aCTHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHOM PabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)JJO0ro y4aCTHHKAa KOMaHbl B OOIIMI pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh WACH C TMO3UILUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISATh TMO3UTUBHOE CTpPATeTHYeCKOe IOBEIEHHWE B PAa3JIMYHBIX CHUTyalusXx,
MPOSIBIISITH TBOPUECTBO M BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OBiajeHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU /Il CTBUSMM:

1) camoopranusanms:

UCIIONIb30BaTh OWOJIOTMYECKHWE 3HAHUS JJs BBISABICHUS NOpoOJieM M HX pelIeHHus B
YKU3HEHHBIX U Y4EOHBIX CUTYaLIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUH IEJIEBbIE U CMBICTIOBBIE YCTAHOBKH B CBOHX
JNEHCTBUSAX M TMOCTYIKAaX IO OTHOIICHUIO K YKHBOW MPHUPOJAE, CBOEMY 370POBBIO U 3I0OPOBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIbHO OCYILIECTBIIATh MMO3HABATEIbHYIO NEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OPMYyIUPOBATH COOCTBEHHBIE 3aJaud B O0Opa30BaTEIBHON JAESITENHLHOCTH U
KU3HEHHBIX CUTYaIUsX;
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CaMOCTOSITEJIbHO COCTABIIATH IJIAH PELIeHUs MpoOIeMbl ¢ YIETOM UMEIOIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIOUTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO NIMPOKON 3pyAULIMU B Pa3HBIX 00JacTsIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIJICTh HaBBIKAMU M103HABATEJIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICJIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIOIB30BATh MPUEMBI pedieKcun
JUIsL OLIEHKU CUTYalllH, BIOOpA BEPHOTO PEILICHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYTHUX IPU aHAJIN3€E PE3YJIBTATOB NEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IPUHUMATh ce0sl, TOHMMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB EATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MHUP C MO3ULMU APYTOro YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3ynbTaThl ocBoeHUs mporpamMmMbl COO mo 6uosornu Ha 0a30BOM YPOBHE
BKJIIOYAIOT crienuuyeckue g yuyeOHoro npeamera «buonorus» Hay4yHble 3HAHHS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOCHHIO, HHTEPHpPETAlMd W MPeoO0pa3OoBaHHUIO 3HAHUHM, BUIBI
JESATEILHOCTH M0 TOJYYEHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUU B Pa3JIMUHBIX y4E€OHBIX
CUTyallUsiX, a TaKXe B peajbHBIX J>KU3HCHHBIX CHUTYyaIlUsiX, CBS3aHHBIX ¢ Owuosiorueil. B
nporpaMmMme IpeaMeTHbIE Pe3yIbTaThl IPEICTABICHBI 110 TOAAM 00YyUYEeHHUS.

[IpenmeTHbie pe3ynabTaThl OCBOCHHs yueOHoro mnpenmera «buomorus» 6 10 knacce
JOJKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHWUW O MECTE M POJM OHMOJOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4HOH KapTUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOIOTOB B pa3BUTHE
Oouosoruu, GyHKIIMOHAIEHON rPaMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HCHHBIX 3a/1a4;

yMEHHE PacKphIBaTh COJEPKAHUE OMOJIOTMUECKUX TEPMUHOB U TIOHSATUMN: KU3HB, KICTKA,
opranu3M, MeTabonmu3m (oOMEH BeUIeCTB U MpEBpallleHUe JHEepPruH), TOMeocTa3
(camoperynsanus), ypOBHEBas OpraHu3alus JKUBBIX CHCTEM, CaMOBOCIIPOW3BEICHUE
(penpoaykiusi), HACIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE;

yMEHUE H3jaratb OHMOJOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
IEHTpaJIbHAs JI0OTMa MOJIEKYJIsipHOUM Owmosoruu), 3akoHsl (I'. Mennemns, T. Moprana, H. N.
BaBuiioBa) u yueHus (0 eHTpax MHOTOOOpa3us U MPOUCXOXKICHHS KyIbTypHBIX pactenuit H. U.
BagunoBa), onpenensaTb rpaHUIbl KX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;
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YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJCHHUE U ONMHUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB W SBICHUH, OpraHu3amus | TPOBEICHHE OHOJOTHYECKOTO
OKCIIEPUMEHTa, BBIIBM)KCHUE THUIIOTE3bI, BBISBICHHE 3aBUCUMOCTH MEXIy HCCIIeIyEeMbIMH
BEJIMYMHAMH, OOBSICHEHHE TNOJYUYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSATUH,
TEOPHii U 3aKOHOB, YMEHHE JIeIaTh BBIBOJIbl HA OCHOBAaHMM MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHBIC MPHU3HAKH BHUPYCOB, KIETOK MPOKAPUOT M JYKApPHUOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB U
IpeBpalleHus] YHEPrUH B KIIETKe, (OTOCHHTE3a, TMIIACTUYECKOrO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIIOJOTBOPEHUs, Pa3MHOXKEHHUS, UHIUBUAYAIBHOTO Pa3BUTHA
opraHu3ma (OHTOTEHE3);

YMEHHE TMPUMEHSTH TOIY4YCHHBIC 3HAHUS I OOBSCHEHUS OMOJOTHYECKUX IPOIECCOB U
SIBIICHUH, JIJIS] IPUHATHUS MPAKTHUECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENbIO OOecTieueHus
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIOJIEeH, COOMIONEHUS HOPM
TPaMOTHOTO TOBEJICHHUSI B OKPYXAloIled NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCTIOJIB30BaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJIOTMM M OMOTEXHOJIOTHH U PalMOHAIHLHOTO
MPUPOIOTIOTIB30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble TI'e€HETHYEeCKHe 3aJayd Ha MOHO- U JAUTHOpHUIHOE
CKpEeIIMBaHKE, CIICTUICHHOE HACJIEOBAaHUE, COCTABIATh CXEMbl MOHOTHMOPUIHOTO CKPELIMBAHUS
JUTS TIpeICKa3aHust HACJIEAOBAHUS IPHU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JAOOpAaTOpHbIE U MpPAaKTHUECKHE padoThl, COOMI0OIaTh MpaBUia MPU
pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OILICHHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAOINIYIO IICEBIOHAYYHBIC 3HAHHMSA W3 PAa3IMYHBIX HMCTOYHHKOB (CpeICTBa
MaccoBOM HMH(OPMALIUY, HAYYHO-TIONYJISPHbIE MaTEpUasbl), ITUHUECKUE ACIIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEIULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOIBKMX HWCTOYHHKOB, TPAaMOTHO HCIOJIB30BATh
MOHATUWHBIN anmapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHMs YydeOHoro mnpenmera «buonorus» e 11 knacce
JIOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ W POJU OWOJOTHH B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAyYHOI KapTUHBI MUpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIEHOW TPAaMOTHOCTH YeJIOBeKa [T PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpBIBaTh COAECP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U TIOHATHI: B, TIOMYJISIIHS,
reHo(OH/, OBOJIONMS, JBIXKYyIIUME CHIbl ((pakTOpbl) HBOJIOIUHU, MPHUCTIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOTHUecKHe (AKTOPhl, HKOCHUCTEMAa, MPOAYLEHTHI,
KOHCYMEHTBI, pelyLIeHTHI, LIETIH MUTaHHsI, IKOJIOTHYECKasi MupamMua, Ouoreorenos, ouochepa;

yMEHHE W3/Iaratb Owonorndyeckue Teopun (dBomonnoHHas Tteopus Y. JlapBuHa,
CUHTETHYECKasl TEOpHs IBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsliiieBoro cxonactsa K. M.
bapa, depenoBanus riaBHbIX HampaBieHuid u myTteil aBomounn A. H. CeBeprioBa, ydeHHs o
6uocdepe B. . Bepnaackoro), onpenensaTs IpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTWHU: HAOIIOJACHWE W ONMUCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHu3alus M MpOBeJeHHE OHOJIOTrHYEeCKOro
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9KCIIEPUMEHTA, BBIABM)KEHHUE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHSATHH,
TEOpUH M 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHbIE TPU3HAKH CTPOCHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJISAUM, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOr€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JNEHCTBHUS IKOJIOTHUYECKUX (PaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MOTOKA SHEPTHH B SKOCHCTEMAaX, aHTPOIOI€HHBIX U3MEHEHUH
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BEIIECTB M OHMOr€OXMMHUYECKHX LHUKIOB B
ounocdepe;

yMEHHE MPUMEHAThH MOJTYYCHHbIE 3HAHUA N7 00BSCHEHUS OMOJOTMYECKUX MPOIIECCOB U
SBJICHUH, 17151 IPUHSTHS NIPAKTUYECKUX PEIICHUH B MOBCEIHEBHON XKHU3HHU C LIENIbI0 00eCTIeUeHUs
0€30IaCHOCTH CBOETO 37I0POBbS M 3/I0pPOBbSl OKPYXAIOIIUX JIIO/IeH, COOIIONEHUS HOPM
IPaMOTHOTO TOBEJICHHUS B OKPYXAloIleHd NPUPOAHON cpene, MOHMMaHUE HEOOXOJUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM OuoI0ruu JUISI paloOHaIbHOIO
PUPOAOIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHe 3aJlaud, COCTABIISATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KocUcTeMaxX (LENH MUTaHUs);

YMEHHE BBINOJIHATH JJAOOpATOpHbIE U MPAKTHUYECKHE padOThl, COOMIOIATh IpaBUiia MPU
pabote ¢ yueOHBIM U J1abOPaTOPHBIM 00OPYA0BAHHUEM;

YMEHUE KPUTHYECKH OLIEHUBAaThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTMYECKOTrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS M3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoM HMH(pOpMalUK, HAy4YHO-NOMYJISIPHbIE MaTepualibl), paccMaTpuBaTh TIl00aJIbHBIE
9KOJIOTUYECKHE MTPOOJIEMBbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIC THCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
OMOJIOrMYECKYl0 HMHPOpPMAIMI0 M3 HECKOJbKUX HMCTOYHHMKOB, TPAaMOTHO HCIOJb30BaTh
MOHATUWHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecTBo 4acoB

HanmeHoBaHMe pa3/ie/ioB U TeM IIpakTHye DJIeKTpOHHbIe (HM(ppPOBbIE)
Ne i/m KonTpoJsbHble
NPOrpamMMbl Bcero CKHe o0pa3oBaTe/bHbIE PeCypChl
padoThI
padoThI

| 5 ) 0.5 bubmuoreka [JOK
HOHOTIDL Rar Hayka ' https://m.edsoo.ru/7f41¢292

) K | bubmuoreka [JOK
HBBIC CHCTCMBI 1 HX OpTatitsaltis https://m.edsoo.ru/7{41¢292

3 X . 20 15 bubmuoreka [JOK
UMUYECKHI COCTaB M CTPOCHUE KICTKU . https://m. edsoo.ru/7f41c292

4 K 9 0 bubmuoreka [JOK
HSHEACHTCIRHOCTD KICTIN https://m.edsoo.ru/7f41¢292

5 PasMHOkEHNE 1 MHIAUBUAYAJIBHOE Pa3BUTHE 14 3 bubnuorexa LIOK
OpPTaHHU3MOB https://m.edsoo.ru/7f41¢292

6 HacnencTBeHHOCTh M UBMEHUYUBOCTh 14 15 bubmuoreka [JOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292

7 Cenekuust opraHu3mMoB. OCHOBBI 7 bubnmorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292

2 p | bubmuoreka [JOK
CICPBHOE BpeMi https://m.edsoo.ru/7f41¢292

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 0 6,5
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https://m.edsoo.ru/7f41c292

11 KJIACC

KoauuyecTBO 4acoB DJIeKTPOHHBIE
HanMmeHoBaHHue
Ne (uudgpossbIe)
pa3iesioB U TeM Kontpoasnsie | IlpakTuyeckue
n/n Bceero o0pa3oBaTte/ibHbIE
NPOrpamMMbl padoThI padoThI
pecypcsl
1 OBOJIIOIIOHHAS 9 ) bub6nunoreka [JOK
ouoIorus https://m.edsoo.ru/7f41cc74
) BO3HHKHOBGHE‘; I;I{a 9 0.5 bubnuoreka [IOK
a3BUTHE KU .
pa3 © KH3 https://m.edsoo.ru/7f41cc74
3emie
3 OpranusMmsl 1 5 | bu6muoreka [IOK
OKpY’KaloIas cpea https://m.edsoo.ru/7f41cc74
4 Coobmectsa n 9 bubmuorexa [JOK
K K
JroToTHHeCKIe https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 p ) bubmuorexa [JOK
C3CPBHOC Bpems https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO 34 0 )5
YACOB I1O ITPOTPAMME |
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
Ko
op Hara
0JILHBI IIpakTuy DJIeKTPOHHbBIe N (ppoBbIE
Ne ni/m Tema ypoka H3Y4YeH
Bcero e ecKue st o0pa3oBaTe/ibHbIE PeCypPChI
pador padoThI
bl
bu6mmorexa [IOK
I. buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU HPHUPO/IBI.
) [TpakTrueckas padota Ne 1 | 0.5 bubmuorexa [JOK
' «Vcnonb30BaHue pa3IMIHBIX METOJIOB TIPH ’ https://m.edsoo.ru/863e6122
M3YYCHUH OMOJOTUYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, MPOLECCHl U UX 1 bu6nmoreka [IOK
' U3y4eHUe https://m.edsoo.ru/863e6564
4 WcTtopust OTKPBITHS U U3YUYCHUSI KIETKH.
' Krnerounas Teopus.
5 XUMHUYECKUH cocTaB KIeTku. Bona 1 bubmiorexa LIOK
' - oA https://m.edsoo.ru/863e674¢
6 XUMHYECKUN COCTaB KJIETKH. | bu6nmoreka [IOK
’ MuHepaabHbIE COJIH. https://m.edsoo.ru/863e674¢
7. benku. CocTaB u cTpoeHne OEIKOB 1 bubmuoreka [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

https://m.edsoo0.ru/863e6b72

rpubOB U GaKTepHii MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OMHCaHUE

8. benku. ®yHkuun 6enKoB.
depMeHThl — OMOJIOTUYECKHE
KatanmsaTopsl. JJaboparopras padota Ne 1
9 «M3ydyeHne KaTaauTHIECKON aKTUBHOCTH 0.5 Bubmrorexa LIOK
' Y ’ https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUJIa3bl UITH
KaTaJias3bl)»
10 Opranuyeckue BelecTBa KIeTKH — bu6nmoreka [IOK
’ YTJIEBOJIBI. https://m.edsoo.ru/863e6870
1 Oprannueckue BenecTBa KISTKH —
’ JIATIAIBL.
bu6nmmoreka [IOK
12. H . IHK u PHK.
ywentosbie kuctotsl. AHK u https://m.edso0.ru/863e6d5¢
13 Crpoenue u pynknuu ATOD. Jlpyrue
’ nykineosunrpudochars (HTD)
14 Hctopust u MmeToAbl U3y4YeHUs KIETKHU. bubnuorexa [JOK
' Kinerounas Teopus https://m.edso0.ru/863e6e88
15. Kinertka xak niemoctHas )KuBas cucTeMa
16. Tune! knerok. [IpokapuoTnueckas KieTka
CtpoeHue 2yKapuOTHYECKON KIIETKH.
Jla6 6ota Ne 2 «M1
i X2 e
17. P P ’ ’ 0.5 https://m.eds00.ru/863e61f0

https://m.edso0.ru/863¢e716¢
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

18.

[ToBepXHOCTHBIN anmapaT KJIETKH

OnHOoMeMOpaHHBIE OPTaHOUIBI KIIETKH.
[IpakTrueckas padota «3ydenne

19.
JBDKEHUS IIUTOIIA3MbI B PACTHTEIIbHBIX
KJIETKaX»
20 [TomyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
' MUTOXOHJIPUH, TUTACTH/IBI.
)1 q 5 bu6nmoreka [IOK
. eMeMOpaHHbIC OPTaHOUIbI KIIETKH
P P A https://m.edso0o.ru/863e766¢
” C o bu6nmoreka [JOK
. TpoeHHE U PYHKITUU sapa
P yHRI AP https://m.edsoo.ru/863e7c¢98
CpaBHHTENbHASI XapaKTEPUCTHUKA KIETOK
7 sykapuot. Jlaboparopnas pabora Ne3 0.5
' «M3yueHue cTpoeHUs KIETOK Pa3TUYHbBIX ’
OpPTraHU3MOBY
24. OOMeH BelecTB WM METabO0IH3M.
25. doTOCUHTE3
26. XeMOCHHTE3.
7 AHa’poOHBIE OPTaHU3MBL. Bup
’ OpOKEHUs.
)3 AspoOHbBIE OPraHU3Mbl. DTalbl
' DHEPreTHYECKOro 0OMeHa
79 buocunTtes 6enka. Peakuus MaTpuyHOTO bubmuoteka [{IOK

CHUHTC3a

https://m.edso0.ru/863e796¢
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https://m.edsoo.ru/863e796e

but6mmoreka [JOK

30. T —0 0
paHCIBIHA nocHtes beika https://m.edsoo.ru/863e796¢
but6mmoreka [JOK
31. H —
CIUICTOUHBIC POPMBI JKH3HH — BHPYCEI https://m.edsoo.ru/863e7540
1 Bupycuble 3a6051eBaHus YeI0BEKa,
’ KUBOTHBIX, PACTEHUH.
33. Jlenenune KJIeTKH — MHTO3
Tuner knetok. JlabopaTopnast pabora No4
34 «Habnronenne MuTo3a B KJIeTKax KOHUYHUKA 0.5
' KOpEILKa JIyKa (Ha TOTOBBIX '
MUKpOTpenaparax)»
35. Perynsiuus >KM3HEHHOTO LIMKJIA KJIETOK
16 Txanu pactenuit. Jlaboparopnas padora Ne 0.5
’ 5 «3y4yeHue TKaHel pacTeHui» ’
TkaHU )KHBOTHBIX M YEJIOBEKA.
37. JlabopaTtopHas padora Ne 6«M3ydenue 0.5
TKaHEW KUBOTHBIX»
O .C .
38 HE(E?)HZITO iZerMaBé:ilr?\EgB«Ha YeHUe 0.5 bubmiorexa OK
’ patopHatp ] Y ' https://m.edsoo.ru/863¢e7aae
OpraHOB I[BETKOBOTO PACTEHH»
bubnmoreka [JOK
39. @DOopMBI Pa3MHOKEHUS OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
40. [TonoBoe pa3MHOXkEHUE
41. Meiio3 bu6nmoreka [IOK
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
OmnonotBopenue. JlabopaTtoprast pabota

but6mmoreka [JOK

42. 0.5
No 8«M3ydeHne cTpoeHHS TOJIOBBIX KIIETOK https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MUKpOTpEnapaTax»
13 1 bubmmoreka [JOK
. HIVBUAYATbHOE Pa3BUTHE OPraHU3MOB
4 P P https://m.edsoo.ru/863e8436
44 3akJiajika OpraHOB U TKaHEW U3
' 3apO/IbIIIEBHIX JTUCTKOB
PocT u pa3BuTHE )KUBOTHBIX.
45 JlaboparopHas pabota Ne 9 «BrisiBneHue 0.5
' MIPU3HAKOB CXO/ICTBA 3apOIbIIIeH ’
MMO3BOHOYHBIX JKUBOTHBIX)
46 p . bubnmnoreka [JOK
. a3MHOKEHHE U Pa3BUTHE PACTCHUH.
P P https://m.edsoo.ru/863e86f2
47 HcTopust cTaHOBIEHUS U Pa3BUTHS
' TeHETUKH KaK HAyKU
OCHOBHBIE TIOHSATHUS U CHMBOJIbI TEHETUKH.
48. JIaGopartopnas pabota Ne 10 «/Ipo3zoduna 0.5
KaK O0OBEKT Fr€HETUYECKHUX MCCIICIOBAHUIDY
3aKOHOMEPHOCTH HACTIE0BaHUS
49 P M 5 bubnmnoreka [JOK
. MpU3HAKOB. MoOHOTHOpUIHOE
P P https://m.edsoo0.ru/863e8878
CKpEIUBaHUE
50 AHanuzupytolee ckpemuBanue. Hernomnnoe

AOMUHHUPOBAHUC
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https://m.edsoo.ru/863e81b6
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JuruOpuaHoe cKpemuBaHue. 3aKoH

but6mmoreka [JOK

51.
HE3aBHUCHUMOTO HACJICAOBAHUS PU3HAKOB https://m.edsoo.ru/863e89a4
57 C but6mmoreka [JOK
. LIEIJIEHHOE HACJIE0BAaHUE MIPU3HAKOB.
p https://m.edso0o.ru/863e8c60
I'eneruka nona. HacnenoBanue mpu3HAKOB, but6mmoreka [{OK
53.
CLEIUIEHHBIX C [OJIOM https://m.edso00.ru/863e8c60
N3menuunBocts. HenacnenctBeHHas
M3MEHYHMBOCTH. JJabopaTopHas pabota
Nell «M3yuenue MoaudukamoHHON bu6nuoreka [JOK
54. 0.5
U3MEHUYMBOCTH, IOCTPOECHUE https://m.edsoo.ru/863e8efe
BapHUAIOHHOTO PsJia ¥ BAPUAITTOHHOMN
KpHBOW»
HacnencrBennas H3MEHUYHBOCTb.
Bbubnuoreka [JOK
55. I'enoTunu4eckast U3MEHUYUBOCTD.
https://m.edsoo.ru/863e8efe
KoMmOnHaTuBHAS H3MEHUYNBOCTD
MyTtanuoHHast H3MEHYUBOCTb.
[Tpaktuyeckas padora Ne 2«MyTranuu y bubnnorexa [JOK
56. 0.5
Tpo30(Q bl (Ha TOTOBBIX https://m.edsoo.ru/863e8d78
MUKpoOIIpenaparax)»
57. I'eneTnka yenoBeka.
58. MeToabl MEIUIIUHCKON TSHETUKU
3HaueHNEe MEIUIIMHCKON TEHETUKA B
59. MPEAOTBPAIIEHUHN U JICUCHUH
FeHeTUYECKNX 3a00JIeBaHMI YETOBEKA
60. PesepBHeIil ypok. O000IICHHE TTO TEMe
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«Hacnencm €HHOCTb U U3BMCHYUBOCTH
OpraHuU3MOB»

61 Ceexiys Kak HayKa U IPoIECC 1 Bubmorexa TIOK
’ H y pomece. https://m.edso0.ru/863e9214
6 MeToabl ¥ JOCTUKEHUS CEJIEKIINU |
’ pacTeHHMI.
63 MeToabl ¥ TOCTH)XKEHUS CEJIEKIINU | but6mmoreka [JOK
’ JKUBOTHBIX. https://m.edsoo.ru/863¢9214
64 BuorexHonorusa xak orpacib IPOU3BOICTBA 1 bubmorexa TIOK
’ P p a https://m.eds00.ru/863e9336
65 OCHOBHBIE HAIIPABJICHUSI CHHTETUYECKOM |
’ OMoJIOTHUH
66. XpOMOCOMHAs M TeHHAs HH)XEHEPHUS 1
67. Meumackie OMOTEXHOIOT NI 1
68 PesepsHbiii ypok. IloBTopenue, 1
’ 000011IeHNE, CHCTEMATU3aLNs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63 6.5

I[TPOTPAMME
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11 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Ne Jlara
KonTpoa IpakTnye uudgposbie
n/ | Tema ypoka Bce usyde
o ‘o bHbIE CKHe st o0pa3oBaTebHbIC
padoThI padoThI pecypchl
DOBOIOLUS U bubmuorexa [JOK
1 METO/IbI € 1 https://m.edsoo.ru/8
U3Yy4EHHUS 63ea20e
Hcropus
pa3BUTHS bubnuorexa [JOK
2 IIpe/ICTaBICHU 1 https://m.edsoo.ru/8
i 00 639570
HBOJIIOLIUU
bu6mmorexa [IOK
3 Miticpoosorio 1 https://m.edsoo.ru/8
e 63e9cle
[Tonynsuust
KaK
AIIeMEHTapHas
eIMHULIA BUAA
izggi:;?;ia bubnaunorexa [IOK
4 2 pabota Ne 1 1 0.5 https://m.edsoo.ru/8
63e99¢6
«CpaBHeHune
BHJIOB I10
Mopdostoruue
CKOMY
KPUTEPHUIO»
JBmxyiiue
CHUIBI bubmmoreka [JOK
5 (2meMeHTapHBI 1 https://m.edsoo.ru/8
e axTopsI) 63e9da4
IBOJTIOIIAN
EcrectBenHbI bubmuoreka [JOK
6 it oTOOp U ero 1 https://m.edsoo.ru/8
dbopmbl 63e9ed0
Pesynbratht bubnuorexa [JOK
7 1 0.5
ABOJTIOLIUU: https://m.edsoo.ru/8
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

npucnocoose
HHOCTh
OpPraHu3MOB U
BUJI000pazoBa
HHUC.
Jlaboparopna
s pabota Ne 2
«Omnmcanue
npucnocoosne
HHOCTH
OpraHusMa M
eé
OTHOCHUTCIIBHO
ro Xapakrepa»

63e91fde

Hamnpasnenus
U IyTH
MaKpOIBOJIIOL]
uu

Bu6nuoreka [JOK
https://m.edsoo.ru/8
63e9cle

Heo6patumoc
Th 3BOJIIOIINN

10

Hcropus
JKHU3HH Ha
3emie u
METOJIBI €€
W3yYCHUS

11

I'mmoTe3sr
MIPOHUCXOXKICH
M )KU3HU Ha
3emie

butmmoreka [JOK
https://m.edsoo0.ru/8
63easab

12

Pa3zButue
JKU3HH Ha
3emiie 1o
spam u

nepuoaam

bubnuoreka [JOK
https://m.edsoo.ru/8
63eabbe

13

OcCHOBHBIE
OTallbl
ABOJIIOIUHU
pacTUTEIBHOT
ou
YKHUBOTHOT'O

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/8
63ea8bc
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https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

MHpa.
[IpakTnueckas
pabota Ne 1
«3yyenune
HCKOIIaeMBbIX
OCTaTKOB
pacTeHuil u
KUBOTHBIX B
KOJUICKLIUSX»

14

CoBpeMeHHas
cucrema
OpPraHu4ecKOT
0 MUpa

but6mmoreka [{OK
https://m.edsoo.ru/8
63ead8e

15

DBOJIIOLNS
YyesIoBeKa
(aHTpOMOreHe

3)

bu6nmorexa [JOK
https://m.edsoo0.ru/8
63eac2c

16

JBmxymme
CHUIBI
(paxtopsr)
AHTPOTIOTCHE3
a

bu6nuoreka [JOK
https://m.edsoo.ru/8
63ead44

17

OcCHOBHBIE
craann
ABOJIIOIUHN
yeaoBeKa

18

YenoBeueckne
pacel 1
MIPUPOTHBIC
aJanTalu
yeJIoOBeKa

but6mmoreka [{OK

https://m.edsoo.ru/8
63eaea?

19

PezepBHbIii
YPOK.
O0o06mIcHNe
10 TeME
«Bo3HnKHOBE
HHE U
pa3BUTHE
’KM3HU Ha
3emue»
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

20

DKOJI0rUs Kak
HayKa

21

Cpenpl
obuTaHusg u
JKOJIOTHYECKH
e (pakTopbl

but6mmoreka [{OK
https://m.edsoo.ru/8
63eafec

22

AOGuotuyecku
e (pakTopsl.
JlaGopaTopHa
s pabora Ne 3.
«Mopdodomoru
YeCcKHe
0COOEHHOCTH
pacTeHuit u3
pa3HBIX MECT
oOUTaHUMD.
JlaGopaTopHa
s pabota Ne 4.
«Bnusaue
CBETa Ha pOCT
U pa3BHUTHE
YEePEHKOB
KOJICyCay

0.5

bub6nmoreka [IOK
https://m.edsoo0.ru/8
63ebl0e

23

Bbuotnueckue
(hakTopsI

but6mmoreka [JOK

https://m.edsoo.ru/8
63eb348

24

OKoJIOoTHYECK
ne
XapaKTEPUCTH
KU
MOMYJIALINH.
[IpakTnueckas
pabota Ne 2
«IToncuér
IUIOTHOCTH
OIS
pa3HbIX BUOB
pacTeHun»

0.5

25

Coo01ecTBa
OpPraHu3MOB

bu6nuoreka [JOK
https://m.edsoo.ru/8
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

— OHoIIEeHO3

63eb46a

26

DKOJIOTHIECK
W€ CHCTEMBI
(9KOCHCTEMBI)

bu6mmorexa [IOK
https://m.edsoo.ru/8
63eb46a

27

OcHOBHBIC
[MOKa3aTeln
9KOCHCTEMEL.
OKOJIOTHYECK
1€ MHUPaMUJIBL.
CsoiicTBa
KOCHCTEM.
Cyxkueccus

bu6nuoreka [JOK
https://m.edsoo.ru/8
63eb5fa

28

IIpuponusie
SKOCHUCTEMBI

29

AHTpPOIIOT€HH
bl€
HKOCHCTEMBI

30

buocdepa —
riaobanabHas
SKOCHCTEMA
Semin

bu6mmorexa [IOK
https://m.edsoo.ru/8
63ebb5e

31

3aKOHOMEPHO
CTH

CYIIECTBOBaH
ust Ouochepsl

bu6nmmoreka [IOK
https://m.edsoo.ru/8
63ebd16

32

YenoBeyecTBO
B Onocdepe
3eminn

33

Cocy1iecTBoB
aHueC
IpUPOABI U
YeJI0BEYEeCTBA

bu6nuoreka [JOK
https://m.edsoo.ru/8
63ebale

34

Pe3epBHblii
YPOK.
O0600menue
TEMBI
«CooburecTBa
u
9KOJIOTHYCCKHU
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

€ CUCTEMbD»

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 0 2.5

IMPOBEPSEMBIE TPEBOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMObBI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01mero 0opa3oBaHus

ChopMHUpPOBAHHOCTh 3HAHUN O MECTE€ W POJH OMOJOTHH B CHCTEME
HAyYHOTO 3HAHWS €CTECTBEHHBIX HayK, B  (OPMHPOBAHUHU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MHUPa M HAy4HOIO
MUPOBO33pEHUS; O BKIAJE POCCUUCKHX M 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OWOJIOTHH; (DYHKIIMOHAIBHOW TPaMOTHOCTH

YCJIOBCKA U1 PCIICHUS JKU3HCHHBIX 3a/1a4

YMeHne packpeiBaTh COJACpKAHWE OWOJIOTHYECKUX TEPMUHOB W
MOHSTHN: XKU3Hb, KJIETKa, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpeBpalleHue JHEPTUH), TOMEOocTa3 (CaMOperymsius), YypOBHEBas
OpraHM3aIlys KUBBIX CHCTEM, CAMOBOCIIPOHU3BEICHHE (PEPOIyKIIHs),

HACJI€ACTBEHHOCTb, UBMCHYNBOCTL, POCT U PAa3BUTHUC

YMeHue uznaratb OMOJI0rHYeCcKre TEOPHH (KIETOUHAas, XPOMOCOMHas,
MyTalMoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBunosa) u
yueHus (0 HEHTpax MHOrooOpasusi U MPOUCXOXKIACHUS KyJIbTYpPHBIX
pacrenuii H.W. BaBunosa), onpenensTs TpaHULbl UX PUMEHUMOCTH

K )KMBBIM CHCTEMaM

YMeHue BIAJCTh METOJaMU HAydyHOrO TIO3HAHUS B OHMOJIOTUHU
(HabOmroIeHre W OTMHMCAHUE >KUBBIX CHUCTEM, TPOIECCOB U SIBJICHUH;
OpraHm3aiys ¥ TPOBEJACHHE OHOJOTHYECKOTO OIKCIIEPUMEHTA,
BBIBIDKCHHWE  THIOTE3bl;  BBISBICHHE  3aBHCHUMOCTH  MEXKIY
UCCJIeTyeMbIMHU BEJIMUYNHAMH, O0BICHEHUE TIOJYYECHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TEOPUH M 3aKOHOB, yYMCHHE

ACJIaTh BBIBOABLI HA OCHOBAHUU MOJTYYCHHBIX pGSyJIBTaTOB)
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yMeHl/Ie BBIJACIATH CYIIICCTBCHHBIC HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT n E)YKapI/IOT, OOJHOKJICTOUHBIX W MHOI'OKJICTOYHBIX
OpPraHu3MOB; OCOOCHHOCTH  TPOLIECCOB OOMEHAa BEIICCTB H
IPEBpAICHHUsS] YHEPIUM B KJICTKE, (DOTOCHHTE3a, IUIACTHYECKOIO H
SHEPreTHYEeCKOro  oOMEHa, XEMOCHHTE3a, MHTO3a,  Meio03a,
OHHOZ[OTBOPCHI/IH, pa?)MHO)KeHI/ISI, I/IHI[I/IBI/IIIyaHLHOI‘O pa3BI/ITI/I$I

opraHu3ma (OHTOTeHe3)

YMeHue TpUMEHSTh TIOMy4YeHHBbIC 3HAHWS g OOBSICHCHHS
OMOJIOTMYECKHUX TMPOIIECCOB U SBJIICHUM, IS PUHATHS MPAKTHUCSCKUX
pemieHuii B TMOBCEIHEBHOM KWU3HM B IEIAX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 370POBbS U 3JI0POBbSl OKPYXKAIOIIUX JIIOJCH,
COONIOACHUST HOPM TPaMOTHOTO TIOBEIEHUS B  OKPYXKAroMIeH
NPUPOTHON cpejie; TOHMMaHUE HEOOXOJIUMMOCTH HCIOJIb30BaAHUS
JTOCTHDKCHHM COBPEMEHHOM OWMONOTMHM W OWOTEXHOJOTHUH  JJIA

paluoOHAJIBHOI'O IPpHUPOAOIIOJIb30BAHUA

YMmenue pemiaTth 3JICMCHTAPHBIC I'CHECTUYCCKUC 3aJadd Ha MOHO- U
I[I/II‘I/I6pI/I,HHOC CKpCIIMBAHUC, CUCINICHHOC HACICAOBAHUC, COCTABJIATH
CXCMbI MOHOFI/I6pI/I,ZlHOI‘ (V) CKpCHIMBaHUA I MMPEACKA3aHUA

HacCJICOJOBAaHUs IIPHU3HAKOB Yy OpraHu3MoOB

YMeHue BBINONHATH J1a0OpaTOpHBIE W TpPaKTHYECKUe pPadoThI,
cobOmoiaTh mpaBwiia Mpu padboTe ¢ y4eOHBIM M J1aOOPaTOPHBIM

o0opyi0BaHHEM

YMeHue KpUTHUECKH OLIEHHWBATh U MHTEPHPETUPOBATH HH(OPMALINIO
OMOJIOTMYECKOTO  COAEP)KaHMS, BKIIOYAIOIIYI0  IICEBJOHAYYHBIE
3HaHUS M3 pa3IuyHbIX UCTOYHHMKOB (CMMU, HaydHO-mOmynspHbIE
MaTepHalbl); TUYECKUE AacleKTbl COBPEMEHHBIX HCCIEI0BaHUNA B

OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH

10

YMeHue co3iaBath COOCTBEHHBIC MIMCHbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJIOTUYECKY0 HH(POPMAIIHIO U3 HECKOIBKUX HCTOYHHKOB,

IPaMOTHO MCHOJIb30BaTh MOHATHIHBIN anmapar OHoI0run

11 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero oopa3oBaHus
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ChopMHUpPOBAHHOCTh 3HAHUN O MECTE€ W POJH OMOJOTUM B CHUCTEME
HAyYyHOTO 3HAaHUS €CTECTBEHHBIX HayK, B  (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHbI MHpa U HAy4HOIO
MUPOBO33pEHUS; O BKIIAJE POCCUUCKHX M 3apyOeKHBIX YUYEHBIX-
O0HOJ0roB B pa3BUTHE OHOJOrUM; (PYHKUMOHAIBHOM TPaMOTHOCTH

YCJIOBCKA U1 PCIICHUS JXU3HCHHBIX 3a/1a4

YMeHHne packpbiBaTh COJACpPKAHWE OUOJIOTHYECKUX TEPMUHOB W

MOHSTHIA: BHJI, TOMYJISALUS, TeHOPOH I, SBOIIOIUS, TBUKYIIUE CHIIBI

(dakTopsI) 9BOJIIOLINH, MPUCTIOCOOICHHOCTh OpPTaHU3MOB,
BH1000pa3oBaHme, 9KOJIOTUYECKHE (bakTopsI, 9KOCHCTEMA,
NPOAYLEHThI,  KOHCYMEHTBI,  PEAYLEHThl,  [ENu  IUTAHHS,

9KOJIOTHYECKasl MUpamMuia, OMoreoreHos3, ouochepa

YMeHue uznaratb OHOJIOTHYECKHe TeOpUH (IBONIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHMYECKass TEOpHUs  DBOJIOLMH), 3aKOHBI W
3aKOHOMEpPHOCTH (3apojpimieBoro cxonactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHud u myteit sBomtonuu A.H. CeBeproBa, yueHus
o Ouochepe B.W. BepHaackoro), omnpenensTh TpaHUIBl UX

MNPUMCHUMOCTH K JKXUBBIM CUCTEMaM

YMeHue BIAgeTh METOJaMH HAyYHOTO T[IO3HAHUS B OHONOTHH
(HaOnrofeHre W OMUCAHUE JYKUBBIX CHCTEM, MPOIECCOB U SIBICHUN;
OpraHmM3alysi ¥ MpPOBEACHHE OHOJOTHYECKOTO0 OSKCIIEPUMEHTA,
BBIJIBUKECHUE  TUIOTE3bl;  BBIABICHHE  3aBHCUMOCTH  MEXKIY
HCCIIelyeMbIMU BETMYMHAMHU, OOBSICHEHUE MOIyYCHHBIX PE3YJIbTATOB,
UCIIOJb30BAaHHBIX HAYYHBIX TOHSATHI, TEOPUH M 3aKOHOB;, yMEHHE

ACJIaTh BBIBOABI HA OCHOBAHUU ITOJTYYCHHBIX pe?;y.]'II)TaTOB)

Ymenue BBIJICTIATH CYILLECTBCHHbIE IIPU3HAKU CTpOCHUS
OMOJOTMYECKUX OOBEKTOB: BUAOB, MOMYJSLUH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB, OHOTCOI[CHO30B U  JKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEACTBEHHOMN U3MEHYUBOCTH,
€CTeCTBEHHOro 0TOOpa, BHUA000pa30BaHMs, MPHUCIIOCOOIEHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB HA OpraHU3MBI,
IIepeHoca  BEIIECTB M IIOTOKA DJHEPrMM B DKOCUCTEMAX,
AQHTPOIIOICHHBIX W3MEHEHUH B DKOCUCTEMAax CBOCH MECTHOCTH,

KPyTOBOPOTA BEIIECTB M OMOTCOXUMHUYECKUX ITUKIIOB B Onochepe

YMeHue IIPpUMCHATDb IMNOJIYYCHHBIC  3HAHUA  JJIA 00BsACHEHHS

OMOJIOrHYECKUX IIponecccoB u SIBJ'IGHI/If/'I, AJIA MIPUHATUSA DPaKTHYCCKUX
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pemieHui B TMOBCEIHEBHOM KWU3HM B IEIAX  OOCCIICUCHHS
0€30MaCHOCTH CBOETO 3J0POBBS M 370POBbSI OKPYKAIOIIMUX JIOJCH,
COOJIFOJICHUST HOPM TPaMOTHOTO TOBEAECHUS B  OKpPY)KarowLIeH
OPUPOJIHOM cpele; NOHMMaHHWE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JNOCTHKEHUM  COBPEMEHHOM  OMOJOrMM  JUIsi  PalMOHAIBHOTO

IIPUPOIOIIOIb30BaAHUSA

YMmenue peliaThb 3JICMCHTAPHBIC OHOJIOrHYECKHUe 3aaa4u, COCTaBJIIATH

CXEMBI TIepEeHOCca BEIIECTB M SHEPTUU B DKOCHCTEeMaX (I[ENH MUTAHMUS)

YMeHue BBIOJHATH JIA0OpAaTOpHBIE H NpPaKTUYEeCKHe padoTHl,
coOiogaTh MpaBuja IMpu pabore ¢ yd4eOHBIM M J1a0OpaTOPHBIM

obopyioBaHUEM

YMeHHne KpUTHYECKH OLEHUBATh U MHTEPIPETUPOBATh MH(OPMALIHIO
OMOJIOTUYECKOTO  COJAEP)KaHMs, BKIIOYAIONUIYI0  IICEBAOHAYYHBIE
3HaHHUA W3 pazauuHbIX HcTouHuKOB (CMMU, HaywyHO-momyssipHble
MaTepHalibl); pacCMaTpUBaTh IJI00ATbHbBIE SKOJIOTHYECKHE MPOOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO

MO3UIIHAIO

10

YMeHue co3/1aBath COOCTBCHHBIC IMChbMEHHBIC M YCTHBIE COOOIICHUS,
0000611ast 6roIOTHYECKYI0 HHHOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB,

TpaMOTHO HUCIIOJIB30BATh MMOHATUMHBIN arrapar OMoJIornu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

buoinorus kak Hayka

1.1

buonoruss — Hayka o »xuBod mnpupone. Ponp Ouonoruu B (QopmMupoBaHUU

COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTemMa OMOIOTHIECKUX HAYK

1.2

Mertopl O3HAHMA KHUBOW NMpHUPOAbI (HaOMIOJeHNE, SKCIEPUMEHT, OIMCAHUE,
U3MepeHue, Kiaccu(ukanus, MOJAEIHPOBAHUE, CTAaTHCTUYECKas oO0paboTka

JTAHHBIX )

JKuBbIe cUCTEMBI U HX opraHu3anus

2.1

Xussie cuctemsl (OnocucTeMbl) Kak MpeAMET n3ydeHus: 6monoruu. CBOHCTBa

O6uocucTeM U UX pasHooOpaszue

2.2

YpoBHM OpraHu3anuyd OMOCHCTEM: MOJEKYJISPHO-T€HETHUECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYJIAIUMOHHO-BUOBON, SKOCUCTEMHBIH, OrochepHbIi

XHUMHYECKHI COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUH COCTaB KIETKU. XHUMHUYECKHE DIEMEHTBI: MaKpOdIEMEHTHI,
MHUKpOdJIeMeHThl. Boma u  MuHepanapHbie BemiecTBa. {OYHKIIMH BOIBI H

MHHCPAJIBHBIX BEIICCTB B KIICTKE. HOHI{Cp)KaHI/Ie OoCMOTHYECKOro OanaHca

3.2

benku. CoctaB u crpoeHue OelKOB. AMMHOKHUCIOTHI — MOHOMEpHI OEIKOB.
HesameHnMble M 3aMEHHMMbBIE AMMHOKHUCIOTHL. AMMHOKHCIIOTHBIM COCTAB.
YPOBHU CTPYKTYphl OEJIKOBOM MOJIEKYJIbI (II€pBUYHASI, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAsl CTPYKTypa). XUMHMUYECKHe CBOIcTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

®epmeHTHI — Ononorudeckre karanu3atopel. CTpoeHne (epmeHTa: akKTUBHBIN
HeHTp, cyOctpatHas cneunpuyHoctb. Kodepmentsl. Burtamuubl. Otnuuwms

Q)epMeHTOB OT HCOPTaHUYCCKHX KAaTaJIn3aTOpPOB

33

VYraeBoasl: MOHOCaxapusl (TIr0K03a, pudo3a U Ae30Kcupudo3a), AUcaxapHibl
(caxaposza, J1akTo3a) M TOJHMCAXapuabl (Kpaxmalsl, TIUKOTEH, IEJII0JI03a).
Bbuonornueckne QyHKINU YTIE€BOIOB.

Jiunuasl:  TpUTAULEpUAbl,  crepounsl,  dochomunuasl.  ['uapoduiabHo-
rusipo¢oOHbIe cBOMCTBa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE

YIJI€BOJOB, OeIKOB U JIMITIUA0B KaK HCTOYHHKOB SHEPTHUHU
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3.4

HyxnennoBeie kucnore: JHK w PHK. Hykneotmaer — MOHOMEpHI
HYKJIEMHOBBIX KucioT. Crpoenue u ¢ynkmun JHK. Crtpoenne u ¢yHkumu

PHK. AT®: crpoenue u ¢pyHKIMU

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KJICTKE. Knerounas TCOpH. Metoasl HU3YUYCHUS KIICTOK

3.6

Krnerka kak nenoctHas xuBasi cuctema. OOmue mpU3HAKU KIETOK: 3aMKHYTast
HapyxHas MemOpana, monekyinsl JIHK kak renermyeckuil ammapar, cucrema

cuHTe3a Oeka

3.7

Tunsl KIETOK: dyKapuoTHUECKas U MpokapruoTuieckas. OCOOEHHOCTH CTPOSHUS
npokapuotuyecko kierku. Kierounas crenka Oaktepuil. CrtpoeHue
YKApUOTUUYECKOW KJIETKU. OCHOBHBIE OTIUYMS PACTUTEIBHOM, >KMBOTHOM H

I'pUOHOI KIIeTKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TIUKOKAIUKC, X
¢dynkun. [Tna3maruueckas memOpaHa, e€ cBoiicTBa u GyHKImH. [{uTormasma u
e€ opranowapl. OgHOMEMOpAaHHBIC OPTraHOWMJIBI KJICTKH: IHJIOIUIA3MaTHUCCKas
cetb (OIIC), ammapatr ['onbmxku, Jm30combl. [loyaBTOHOMHBIE OPraHOMIBI
KJIETKH: MUTOXOHJPUH, MIacTUAbl. [IpoucxokaeHrne MUTOXOHAPUN U TUTACTHIL.
Bunpr nmactua. HemeMOpaHHBIE OpPraHOWBI KIETKH: PHOOCOMBI, KICTOYHBIH

LOCHTP, pPECHUYKHU, KT'YTUKH. (DYHKHI/II/I OpPraHon 0B KJICTKH. Bxirrouennst

3.9

SAnpo — perynatopHblii neHTp kieTku. CTpoeHHe siipa: siaepHas 00o0JIouKa,

KapuoIuiasMa, XpoOMaTuH, SAPbIIIKO. XpOMOCOMLI

3.10

TpaHcnopT BEMECTB B KIETKE

)KI/I?;HGI[GSITGHBHOCTI) KIJIICTKH

4.1

O6men BemiecTB, WM MeTa0OIM3M. AcCUMMWIIALUSA (IJIaCTUYECKUH OOMEH) U
TUCCUMUIISALIUS (SHEPreTUYeCKHii 00MEH) — JIB€ CTOPOHBI €IMHOTO Mpollecca
MmeTabonau3ma. Tumbsl oOMeHa BelecTB: aBTOTPO(GHBINA U rerepoTpodHbiil. Ponb

(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KJIETKE

4.2

®orocunres. CBeroBas 1 TeMHOBas (a3bl poTocuHTe3a. Peakuuu poTocuHTesa.
D¢ dekTuBHOCTh PoTOCHHTE3a. 3JHAYCHUE (POTOCHHTE3a IS KU3HU Ha 3emile.
Brnusiaue ycnoBwii cpenbl Ha (DOTOCHHTE3 W CHOCOOBI TOBBINICHUS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PaCTECHUH.

XeMocHHTe3. XEMOCHHTE3UpYIolie OakTepuu. 3HAYeHHE XEeMOCHUHTEe3a s

JKU3HU Ha 3emiie

4.3

DHepreTuyeckuii oOMEH B KIJETKe. PaciieruieHne BeIiecTB, BBIJCICHHE H
AKKyMYJIUPDOBaHHE DSHEpPruuM B KIETKe. OTambl HSHEPreTHuYecKoro oOMeHa.

I'muxonns. bpoxenue u ero Buabl. KuciaoponHoe OKUCIEHHUE, WU KIETOYHOE
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npixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 0OMEHA

4.4

Peakiiun marpuyHoro cuHTe3a. ['eHermueckas wuHpopmamus wu JHK.
Peanmmzanust reHeTrmueckor MHPOPMALIUU B KJIETKE. | eHETHYECKHH KOX U €ro
cBoiicTBa. Tpanckpunuus — MmaTpuunblii cuate3 PHK. Tpaucnsus — buocunres

oenka. KogupoBanne aMiMHOKHUCIIOT. Postb ppubocoM B OMocuHTE3€e Oeika

4.5

Hexnerounsle ¢opmbl xu3Hu — Bupychl. Mctopus otkpbeitTus BupycoB (.M.
MBaHoBckuit). OCOOEHHOCTH CTPOEHHUS M JKU3HEAEATENbHOCTH BUPYCOB.
bakrepuodaru. bone3Hn pacTeHMid, >KUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc nmmyHnoznedunuta yenoseka (BMY) — Bozoyaurens CITN da.

[IpodunakTuka pacnpocTpaHeHUs! BUPYCHBIX 3a001€BaHUI

PazmuoxeHue u HHIAWBUYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Krerounslii 1MKI, WIM JXKU3HEHHBIM LUK KiIeTku. WMHTepdasa m MuTO3.
ITponeccel, nporekaronye B uHTEpdasze. Pernmukanus — peakuus MaTpuuHOrO
cunte3za JIHK. Ctpoenme xpomocoM. XpOMOCOMHBIM HabOp — KapUOTHIIL.
JIMmioniHbIl M TaIJIOMJIHBIM  XpOMOCOMHBIE  HaOOpbl.  XpOMATHIBI.
[uronornyeckne OCHOBBI Pa3MHOXEHUS U HUHAUBUIAYAIBHOIO Pa3BUTHS
OpPraHU3MOB.

Henenune knerkn — muto3. Cragum murto3a. lIpomecchl, mpoucxonsdmue Ha

pa3HbIX CTAAUSX MUTO3a. BUOIOrHYeCcKniA CMBICII MUTO3a

5.2

@opMbl pa3MHOXKEHHUSI OpPraHuU3MOB: Oecrioyioe U mojoBoe. Buabl Gecnosoro
PAa3SMHOXKCHUA: OCJIICHUC HAJABOC, ITOYKOBAHWC OAHO- W MHOTI'OKJIICTOYHBIX,
criopooOpa3oBaHHe, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAaHUEC OPTraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU

53

[TonoBoe pa3MHOMKEHHUE, €ro OTJIMYHKS OT OECIIOJIO0TO.
Meito3. Cragum wmenoza. Ilpoueccel, NMpoucxXoasmiMe Ha CTaauax Meiosa.
IToBenenune xpomocoM B meno3e. KpoccuHroBep. BHOSOrMYECKHil CMBICT U

3HaYEHNE MeNo03a

54

l'amerorenes — mporecc 00pa30BaHUS MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE
JKeJe3bl: CEMEHHUKHU U simuHuKH. OOpa3oBaHUEe U Pa3BUTHE MOJIOBBIX KIETOK —
ramer (crepmMaTo30u]], SHIEKIIeTKa) — criepMaToreHes u oorene3. OcodeHHOCTH

CTPOEHUS SAMLEKIETOK U criepMaro3onsioB. Omnonorsopenue. [laprenorenes

5.5

NunuBunyanpbHOe  pa3BuTHE  (OHTOTEHE3). OMOpPHOHAJIBLHOE  PAa3BUTHE
(a3mOpwuorenes). Itansl SMOPHOHAIBHOTO PAa3BUTHS Y MIO3BOHOYHBIX KUBOTHBIX:
npobiieHue, racTpyssiius, opraHoreHe3. [loctamOpruonansHoe pazputue. THUIIBI
NOCTAMOPHOHATILHOTO PA3BUTHS: MPSIMOE, HENpsMoe (JMYUHOYHOE). BrusiHue

Cpellbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3bIBATH BPOKAEHHbIE
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YPOACTBA.
Poct u pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PpACTEHMs: CTPOEHHUE

CCMCHHU, CTAJUN PASBUTUA

HacnenctBeHHOCTh M H3MEHUYMBOCTD OpTraHnu3MOB

6.1

[Ipenmert u 3apaun renetuku. Mctopust pa3BuTusi reHeTUKH. Bkiiag poccuiickux
U 3apyOeXHBIX YYEHBIX B pa3BUTHE TE€HETUKU. MeToAbl T'eHETHKHU
(ruOpuAOIOTUYECKHM,  IUTOTCHETHYECKUH,  MOJEKYJSIPHO-TEHETHUECKUH ).
OcHOBHbIE TeHETHYECKUE MOHATH. ['eHeTrueckas CUMBOJIMKA, UCIIOJIb3yeMasi B

cXEeMax CKpCIJ_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HAacCJIeI0BaHUs TMPU3HAKOB, ycTaHOBJIEeHHbIe . Menaenem.
MonoruOpuaHoe cKpeuBaHue. 3aKkoH eIuHOo00pa3us THOPHIOB TEPBOTO
nokoJienusi. [IpaBuno moMuHUpOBaHUs. 3aKOH paCIICIUICHUS TPU3HAKOB.
I'unioresa unctotsl ramer. [losTHOE M HEMOJIHOE TOMUHHPOBAHUE.

JurubpuaHoe CKpemrBaHue. 3aKOH HE3aBHCHMOTO HACJIEIOBAaHUS MPU3HAKOB.
[{uToreHeTnveckre OCHOBHI IUTHOPUIHOTO CKpPEIIMBaHUSA. AHATU3UPYIOIee
CKpemuBaHve. MCrnoap30BaHWE — aHAIM3UPYIOUIETO  CKPEIIUBAHUS  JIsSI

olpeziesIeHUs] TEHOTHUIIa 0COOU

6.3

CuemnnieHHoe HacienoBaHue npusHakoB. Pabota T. Moprana no cuenjieHHOMY
Hacle0BaHUIO TeHOB. Hapymenwe cuemiaeHus TIeHOB B pe3ylbTare
KPOCCHHIOBEpa. XPOMOCOMHAasi TEOpHsl HAcJIeJCTBEHHOCTH. I'eHeTmdeckue
KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpejeNeHHe IMoia. AyTOCOMBI M IOJOBBIE
XPOMOCOMBI. I'omorameTHeie u TCTCPOTraMCTHBIC OPraHU3MBbI. HaCJIel[OBaHI/Ie

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

6.4

N3MeH4uBOCTE. BI/II[BI U3MCHYHUBOCTH: HCHACJICACTBCHHAs M HACJIICACTBCHHAas.
Pons cpenpl B HEHAclHeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIIMOHHOW HW3MEHUYMBOCTH. BapwanMoHHBIA Pl ¥ BapUallMOHHAS
kpuBas. Hopma peakumm npusHaka. KonndecTBeHHbIE M KadyeCTBEHHBIE

NPU3HAKK U UX HOpMa peakiu. CBOHCTBa MOTU(BHUKAIIMOHHON H3MEHUYNBOCTH

6.5

Hacnencresennast, WM TIEeHOTUIMYECKas, HW3MEHYHUBOCTh. KomOMHATHBHAS
U3MEHYMBOCTh. Mel03 M TOJOBOM TMpolecc — OCHOBAa KOMOWMHATHBHOM
W3MEHYMBOCTH. MyTallMoHHass W3MEHYMBOCTh. Kiaccudukanus MyTalui:
T€HHbIE XPOMOCOMHBIE, TEHOMHBIE. YacToTa M MpUYMHBI MyTauuii. MyTtareHHbie
¢dakTopbl. 3aKOH TOMOJIOTHUECKHUX PSIOB B HACIEACTBEHHOW W3MEHUYHUBOCTH

H.N. BasuioBa

6.6

I'enetuka uemoBeka. KapI/IOTI/IH yenoBeka. OCHOBHEBIC METOAblI TI'CHCTHUKU
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S (SN (0):15 2 TCHEAIOTUYCCKUI, OIU3HELOBBIH, [IUTOTCHETUYCCKUI,
OMOXMMHUYECKUH, MOJIEKYJIIpHO-TeHeThdecknil. COBpeMEHHOE OmpeaeeHue
FEHOTHIA: MTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomonnpio [II[P-ananu3a. HaciencrBenHple 3a00jieBaHUs 4YEIOBEKa: T'€HHBIC
0oJie3HM, 00JIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
0one3nu. CoMaTHYeCKHe M TCHEpAaTUBHBIC MyTanuu. [IpHHIMIIBI 30pOBOTO
o0pa3a >KW3HM, JAUArHOCTUKH, NPOPWIAKTHUKUA U JICYCHUS TEHETHUYECKUX
Oosie3Heil. MearKo-reHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE METUITMHCKOM

TCHCTUKHU B IIPECAOTBPAIICHUHN U JICUCHUN I'CHCTUICCKUX 3a00JICBaHUM YEJIOBEKA

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuusi Kak HayKa W Ipolecc. 3apoKJIE€HUE CENEKIMH U JOMECTHKaIHs.
Yuyenne H.M. BaBunoBa o0 1EHTpax TPOUCXOXKICHUS U MHOTooOpa3us
KYJbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOKAEHUS TOMAITHUX XKUBOTHBIX. COpT,

nmopojaa, miraMm

7.2

CoBpeMeHHbIE METOJIbI CeleKIMU. MacCoBBIi U HHIWBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM PACTeHWl M KXUBOTHBIX. OlLEHKa 3KCTephepa. bim3kopoiacTBeHHOE
cKkpeuuBanue — UHOpuAMHT. Ywuctas nuHusA. CKpellMBaHUE YHCTHIX JIMHHI.
I'ereposuc, unu rubpunHas cuina. HepoJacTBeHHOE CKpEIUBaHUE — Ay TOPUIUHT.
Otnanénnas rubpuamzanuss u e€ ycrnexu. VCKycCTBeHHBI MyTareHes u
MOJYYCHUE TMOIUIIONAOB. JIOCTHMXKEHUSI CENeKIMU pACTeHUM, >KUBOTHBIX M

MUKPOOPraHU3MOB

7.3

buoTtexHonorus kak oTpaciib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanust pexomOmHanTHOM JIHK u TpancrenHwix opranm3moB. Knertounas
uHxkeHepus. Kierounble  KyabTypbhl. MMKpPOKIOHAIbHOE  PAa3MHOMKEHUE
pactenuil. KioHupoBaHuME BBICOKONPOIYKTUBHBIX CEIbCKOXO3HCTBEHHBIX
OpraHU3MOB. DKOJOrMYecKHe U studeckue npoodinembl. MO — reHermuecku

MOIU(DUIIMPOBAHHBIE OPTaHU3MBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

DBOJIOIMOHHAA OMOJIOTHS

1.1

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/II[eTeJ'IBCTBa 9BOJIIOIIMH. ITaneoHTOIOrMYECKHUE:! nocCJaca0BaTCIbHOCTDb
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MOSIBJICHUS. BHUJAOB B THaJICOHTOJIOTMYECKON JIETONMUCH, MEepPEeXOoJHble (POPMBIL.
buoreorpaduyeckue: cxoAcTBO M pazauuue ¢ayH U ¢GIOp MaTEPUKOB U
OCTPOBOB. OMOPHOJIOIMUYECKUE: CXOACTBA M pa3indusg SMOPHOHOB pa3HBIX
BUJOB  IO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKHE:  T'OMOJIOTMYHBIE,
aHAJIOTUYHbIE,  pYyJMMEHTapHble  OpraHbl,  aTaBU3Mbl.  MoJEKyJIspHO-
OMOXMMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX

MeTabOIMYECKUX MyTeH Y BCeX OpraHu3MOB

1.2

OpomtonimonHass  Teopuss Y. [lapBuna. Ilpennocbuiku — BO3HUKHOBEHHS
napBUHU3Ma. JIBIDKYILME CHIIBI 3BOJIIOLMHU BHUJOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAHUYECHHOCTH PECYPCOB, HEONIPEAEIEHHAS U3MEHYNBOCTD,

60opnOa 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass teopusi sBomonuu (CTD) u oCHOBHBIE €€ TIOJOXKCHHS.

Muxpossontouus. [lonynsinus kak eqMHULA BUAAQ U YBOJTIOLIA

1.4

JBmwxyue cuibl ((akTopbl) SBOJIOLMU BHIOB B HpUpoae. MyTalHOHHBIHA
nporecc ¥ KOMOMHATUBHAs M3MEHYMBOCTh. [lomynsnnoHHbBIE BOJIHBI U JIpeid
reHoB. M3omsiuus u murpanusi. EctecTBeHHbI 0TOOp — HANpaBIsIOMUi (hakTop
3BOTIONMU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3yibTaT d3BOMIONMU. [Ipumepsr
MIPUCTIOCOOJICHUH y OpraHnu3MoB. ApoMopG03bl M HAUOATANITAIUH.

Bun wu  BumooOpasoBanue. Kputepunm  Buma.  OcHOBHbIE — (DOPMBI

BH1000pa30BaHMs: TeOrpapuIecKoe, IKOJIOTHIESCKOE

1.5

Maxkpospomtorsi.  Dopmbl  3BOJIOLUU:  (umeTHueckas, JIWBEpPreHTHas,

KOHBCPIrCHTHAA, IapajiCibHasd. HeO6paTI/IMOCTL OBOJIOINHA

Bo3nukHoBeHUE U Pa3BUTHC )XU3HU HA 3emie

2.1

JloHayuHble MpEACTaBICHUS O 3apOXACHUM JKU3HU. HayuHble TunoTesbl
BO3HUKHOBEHHUS KM3HM Ha 3emie: abuoreHe3 M MaHCHEpMHs. XUMHUYECKas
3BONIOLHUA. OKCHEPUMEHTAIBHOE TOATBEPKIACHUE XUMHUUYECKOW HBOJIIOIUU.
Hauanpueie stanbr 6nonornyeckoi sBomtonuu. ['unoresa PHK-mupa. [lepBbie

KJICTKHU M UX 3BOJIFOIIMA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPTraHHU3MOB

2.2

PazButne xu3Hu Ha 3emuie 1o 3pam W nepuojam. Karapxei. Apxenckas u
nporepo3oiickast 3pel. [lanmeo3oiickas spa u e€ mnepuoabl: KeMOpPUUCKUH,
OPJIOBUKCKWW, CHJIYPUMCKUM, JEBOHCKHUWA, KaMEHHOYTOJbHbIMA, MEPMCKHUI.

Me3so30iickas opa U €€ epuoabl: TPUACOBBIN, IOPCKUHI, MEJIOBOM.
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KaiiHozoiickass »2pa © €€ MepHonbl:  MaJCOre€HOBBIM, HEOr€HOBBIM,
aHTPOIOr€HOBbIM. XapaKTepUCTHKA KJIMMAaTa U TEOJIOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3Talbl IBOJIOLUN PACTUTENIBHOTO U )KMBOTHOTO Mupa. ApoMopdo3bl
y pacrteHuil U XUBOTHbIX. [losiBIEHME, pacuBEeT M BBIMUPAHUE I'PYII XKHUBBIX

OpraHv3MOB

23

Cucrema OpraHM4eckoro Mupa Kak oOTpaxkeHue HBojtouud. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIBI OPIraHNU3MOB

24

DBOJIIOLIMS YeJIOBEKa. AHTPOIOJIOTUsl Kak Hayka. Pa3BuTue npeacTtaBieHUR O
IIPOMCXOXACHUN uejoBeka. MeToapl u3yueHus aHrpororenesa. Cxoacrtsa u
pa3nnyus 4eJIoBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxyuue cuibl (hakTopsl) aHTporioreHe3a. HaciencTBeHHass N3MEHYMBOCTD H
€CTeCTBeHHbIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHE OpYIUil

TpyZa, MBIIUICHUE, PEYb

2.5

OCHOBHBIG CTaAunu W BCTBU DSBOJJIFOIINU YCJIOBCKA. aBCTpaJIOHI/ITeKI/I, I’IE’:.HOBGK
yMenbiid, YenoBek mnpamoxonsamuid, YenoBek HeaHAepTadbCKui, YenoBek
pa3yMHblidi. Haxoqku MCKoOmaeMbIX OCTAHKOB, BPeMs CYIIECTBOBAHHs, 00JIaCTh

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIINE pachl: €BpOIeoHIHas (eBpa3uiickas),
HErpo-aBCTPaJIOUAHAS (9KBaTOpHANIbHAS), MOHI'0JIOM/IHAs (a3uarcko-
aMepuKaHckas). UepTsl MPUCIOCOOIEHHOCTH TPEICTABUTENEH YEIOBEUESCKUX
pac K ycloBHsAM cyliecTBoBaHMs. EauHcTBO uenoBeueckux pac. Kpurtuka

pacusma

Opranu3Mbl ¥ OKpy:Karomias cpeia

3.1

DKojorus Kak Hayka. 3ajJadd M paslenbl IKOJOTHU. MeToabl SKOIOrMYECKUX
UCCleIoBaHui. DKooruyeckoe MUpoBo33peHue. Cpepl 0OMTaHUs OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AylIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAs

3.2

Okonorndyeckue  Qaxroppl. Kimaccupukamust  IKOJOTHUECKUX — (PaKTOPOB:
abmoTnueckne, OMOTHYECKHE W AaHTPONOTeHHBIE. [leliCTBHE HSKOJIOTHUECKHX

(haKkTOpOB Ha OPTaHU3MBI

33

AOGuotnueckue (HakTOpPHl: CBET, TEMIEpaTypa, BIAXKHOCTh. DOTOMEPUOIU3M.
[IpucriocoOnenuss OpraHW3MoB K JCHCTBUIO aOMOTHYECKUX  (HaKTOPOB.

buonornueckue puTMbl

3.4

buotnueckue (I)aKTOpBI. Bugsr OMOTHYCCKUX B3aHMMOJCHCTBUII: KOHKYpCHIIUA,
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XMUIIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIu3M (Haxj1eOHHYECTBO,
KBApTUPAHTCTBO), aMEHCAIM3M, HeWTpanu3zM. 3HaueHHe  OMOTHYECKUX

B3aMMOJICHCTBUI [ CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

DKOJIOTUYECKHE XapaKTCPUCTHUKHU TIIOITYJIAIH. OcHoBHBIE IIOKa3aTcin
HnomnyJjsinuu: 4YUCJICHHOCTD, INNIOTHOCTB, POXKAACMOCTb, CMEPTHOCTb, IIPHUPOCT,

Murpanus. JJMHaM1Ka YUCIEHHOCTH MONYJIALMY U €€ peryJssinus

COO6H_I€CTB21 " 3KOJOTMYCCKUEC CUCTCMBI

4.1

CoobmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHaHThl. CBS3M B

OHOIEHO3E

4.2

DKoJjoru4eckre cucreMbl (9kocuctemsbl). llonarue 00 dkocuctemMe U
ouoreorieHo3e. DYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMbI: IPOIYLEHTHI,
KOHCYMEHTBI, peayLeHThl. KpyroBopor BeleCTB W IIOTOK DJHEPruu B
skocucteme. Tpoduueckue (MuIIeBble) YpOBHU 3KocucTeMbl. [lumiessie nienu u
cetu. OCHOBHBIE TIOKa3aTelM  dSKOCHUCTEMBL:  Ouomacca,  MPOIYKIIHS.
DKOJIOTHUECKUE MHUPAMUJIBI: TMPOAYKIIUH, YUCICHHOCTH, OnMomacchl. CBOMCTBa

OKOCHUCTEM! yCTOfI‘IPIBOCTB, caMoperyJsusa, pa3BuTUC. CYKI_ICCCI/IH

4.3

IIpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJINCTBEHHOT O Jieca.

AHTpOnOreHHbIe HKOCUCTEMBI. ATpOIKOCUCTEMBI. YpOoskocHcTEMBI.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpa3zue kak (¢akrtop ycroiumBoctH sKkocucteM. CoxpaHeHue

OHMOJIOTMYECKOT0 pa3HOOOpasus Ha 3eMIie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. ['paHuIBI, COCTaB U CTPYKTypa
ouocdepnl. XKuoe BemectBo u ero ¢yHknuu. OcobeHHOCTH OMOchepbl Kak
rJ100ambHOM AKOCUCTEMBI. JlMHAMUYecKoe paBHOBecHME M oOOpaTHas CBS3b B
6uocdepe. KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKUE LHUKIBI 3JIEMEHTOB

(yrnepopa, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OUOMBI CYIITU

4.5

YenosedecTBO B Onocdepe 3emin. AHTPOIIOTCHHBIE U3MEHEHHUs1 B Ouocdepe.
['moGanbHBIC SKOJTOTHYECKHUE TPOOIEMBI.
OcHOBa PpAIMOHAJIBHOTO YOPABICHUS MPHUPOJHBIMH pecypcaMH U HX

UcnoJib30BaHue. JlocTikeHus: OMONIOrHH U OXpaHa MPUPOJIbI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

buonorus. 10 knacc: yueOHUK 1151 00111€00pa30BaTENbHBIX OPTaHU3aIuiA: 0a30BBIT
yposenb/B.B.Ilaceunuk u np; M.: IIpocsemienne,2020.

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA
IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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