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HOACHUTEJIBHAS 3AITMCKA

IIporpamma o yue6HOMY npenmety "buonorus” (nanee - Onoyiorus) Ha YpoBHE cpefHero o0riero ooOpa3oBaHus pa3paboTana Ha ocHoBe denepaibHOrO 3aKOHa OT
29.12.2012 Ne 273-®3 «O06 obpazoBanmnu B Poccuiickoit @enepanm», PI'OC COO, Konnenuun npenoaaBanus yaeOHOro npeamera «bronorus» nu 0CHOBHBIX MOJI0KESHUH
benepanpHOI pabodeii mporpaMMBbl BOCTTUTAHHS.

VY4eOnsrii ipeamer «buonorus» yriy0nénnoro ypoHs usydenus (10—11 kmaccel) siBIS€TCS OAHUM M3 KOMIIOHEHTOB MPEAMETHON 00J1acTH «ECcTeCTBEHHO-HAYYHbIC
npeamets». CornacHo monoxkenusMm ®I'OC COO mpodunbHeie ydeOHBIE MpEeIMEThl, M3y4YaeMble Ha YIIyONEHHOM YpPOBHE, SBIISIOTCS crnocoOoM aud¢epeHnHaniu
oOydeHuss Ha YpOBHE CpedHero oOmero oO0pa3oBaHUS M TPHU3BAHB O00ECHEYHTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CpPEIHUM
npodecCHOHANLHBIM ¥ BBICHIMM 0Opa3oBaHHeM. B TO e Bpemsi KaXIblii W3 3TUX YUYEOHBIX TNPEIMETOB JIODKEH OBITh OPHEHTHPOBAH HA MPUOPUTETHOE peEIlecHHe
0o0pa3oBaTebHBIX, BOCIUTATEILHBIX M Pa3BHBAIOLIMX 3ajad, CBSI3aHHBIX C MpodopHeHTanued o0ydaromuXxcsi W CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOH o0yacTu
HAYYHOTO 3HaHUS, CBSI3aHHOTO C OMOJIOTUEH, MEAUIIMHOM, YKOJIOTUEH, ICUXOJIOTHEH, CTIOPTOM HJIM BOSHHBIM JISTIOM.

[Iporpamma mo yueOHOMY mpenmMery "buomnorus" maér mpeacraBieHHe O IENH W 331adax H3ydeHHs] ydaeOHoro mpeamera «buonorwus» Ha yriayOIEHHOM ypOBHE,
ompenenser o0s3aTenbHOE (MHBAPHMAHTHOE) MPEJAMETHOE COJepKaHUe, ero CTPYKTypUPOBAaHWE IO pasliesiaM U TeMaM, paclpe/elieHHe MO Kiaccam, PEeKOMEHIyeT
MOCJIEeI0BATENILHOCTD N3yUeHHs yueOHOro Marepuana ¢ y4ETOM MEKIPEAMETHBIX W BHYTPUIPEAMETHBIX CBS3CH, JJOTUKU y4eOHOro Mpolecca, BO3PACTHBIX 0COOEHHOCTEH
oOydatonuxcs. B mporpamMme mo 6nonorun peann3oBaH MPUHIIAT TPEEMCTBEHHOCTH C U3yYEeHHEM OHOJIOTHY Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus, Oiarogaps demMy
MPOCMAaTPUBAETCS] HANPABICHHOCTh Ha MOCIEAYIOIee pa3BUTHE OMOJIOTHYECKUX 3HAHWW, OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUA,
9KOJIOTHYECKOTO MBIIUICHHUS, MPEACTABICHUH O 3I0pPOBOM 00pase JKM3HH, HAa BOCIHTaHWE OEpEKHOTO OTHOLICHMS K OKpY’Karolledl mpupoaHol cpene. B mporpamme mo
OMOJIOTHH TaKXKe TOKa3aHbl BO3MOXHOCTH y4eOHoro mpenMeTa «bronorus» B peanuzanuu tpedoBannit ®I'OC COO k miuaHUpyeMbIM JTUYHOCTHBIM, METAPEeAMETHBIM U
MPEIMETHBIM pe3ylibTaTaM OOy4eHHs W B (OPMHPOBAHWH OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATEIHHOW JMAEATEIHHOCTH OOYYaIONMXCS IO OCBOEHHIO COICpKaHUSA
OHMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEHEro 00I1ero 00pa3oBaHHsI.

VYuebnbiii npeameT «buonorus» Ha ypoBHe cpenHero o0miero o0pa3oBaHus 3aBeplIaeT OMONOTHYecKoe 00pa3oBaHME B ILIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHHE U
yrayOeHrne 3HaHUN 00yYalomuXxcs O KUBOW NMPHUPOAE, OCHOBAaX MOJEKYJSPHOH W KIIETOYHOW OMOJIOTHH, SMOPHONOTHH W OWONOTHUH PAa3BUTHS, T€HETHKH, CENEKINH,
OMOTEXHOJIOTHH, SBOIOIIMOHHOTO YUSHHSI U DKOJIOTHH.

Wzyuenne yyeOHOTO nipeameTa «buonorus» Ha yriayOJeHHOM ypOBHE OPHEHTHPOBAHO Ha MOATOTOBKY OOYYaIOMIMXCA K MOCIEAYIOUIEMY MOTYyYEHUIO OMOIOTHYECKOTO
0o0pa3oBaHHs B By3aX W OpPraHU3aIUAX CpeaHero MpodecCHOHATBHOTO 00pazoBaHus. OCHOBY €T0 COAEP)KaHUS COCTABISAET CHCTeMa OMONOTUYECKUX 3HAHWMA, TOJTYYSHHBIX
MpU U3YYeHHH OOYYaIOUTMMICS COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3fesioB OMOJIOTMM Ha YpPOBHE OCHOBHOTO obmiero oOpaszoBanus, B 10-11 kmaccax »Tm 3HaHHA
MOJyYaloT pa3BuTHE. Tak, pacIIUpeHbl U YriyOJieHbl OMOIOTHUECKHE 3HAHUS O PACTEHHSX, KUBOTHBIX, Tpr0ax, OakTepusx, OpraHu3Me YelloBeKa, OOIINX 3aKOHOMEPHOCTSIX
JKU3HU, JOMOIHUTEIHHO BKITFOUYEHBI OMOIOTHYECKHE CBEIEHHUS MPUKIIAIHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIe MOKHO MUCTIOIB30BATh KAK OPHEHTHUPHI IS TTOCIEAYIOIIETO
BbIOOpa mpodeccnn. Bo3MokHa Takke MHTETpanus OMONOTHYECKHX 3HAHWH C COOTBETCTBYIONIMMH 3HAHWSAMH, TTOTYYEHHBIMH OOYYaIONUMICS MIPH H3YYeHHU (U3HKH,
XMMUH, Teorpaduu 1 MaTEeMaTHKH.

CrtpyKTypa mporpaMMsl 1o yueOHoMy npeameTy "Buomorus" oTpakaeT CUCTEMHO-YPOBHEBBIN M 3BOJIIOLMHOHHBIN MOAXOABI K M3y4eHHI0 OMonorud. CorjiacHo HM,
M3yYal0TCsS CBOWCTBA W 3aKOHOMEPHOCTH, XapaKTEepHBIE ISl KUBBIX CHUCTEM pPa3HOTO YPOBHS OpraHH3alllH, DBOJIOIMH OPTaHWYECKOTO MHpa Ha 3emile, COXpaHEeHHUs
Omosormueckoro pasHoodpasus miaHetsl. Tak, B 10 kimacce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHH, SMOPHONOTUN M OMOJIOTHH PAa3BUTHS, TEHETHKH U
CeNIeKIIIH, OMOTEXHOJIOTUN M CHHTETUYECKON OMOJIOTHH, aKTyaIH3UPYIOTCS 3HaHUS 00y4aromuxcs 1o OOTaHUKE, 300JI0THH, aHATOMHH, (U3NOIOTHH denoBeka. B 11 kiacce
M3YYar0TCs DBOJIIOIMOHHOE YUYEeHUE, OCHOBEI 9KOJIOTHH U YdeHHe o Ouocdepe.

Y4eOusrii mpeameT «brnomorusy nMpu3BaH 00ecTIeYUTh OCBOCHNE 00YYAIOIIMMUCS OMOJIOTHYECKUX TEOPHH 1 3aKOHOB, WICH, IPUHITUIIOB U TIPaBUJI, JISKAIINX B OCHOBE
COBpPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHWH O CTPOSHHH, MHOTOOOpa3uu U 0COOEHHOCTSX KJIETKH, OPTaHH3Ma, MOMYJISIHH, OMOIEH03a, YKOCHCTEMEBI, O
BBIIAIONIUXCS HAYYHBIX TOCTHIKCHUSX, COBPEMEHHBIX HCCIICIOBAHHUSX B OMOJIOTHH, PUKIIATHBIX aCTIEKTaX OMOJIOTHYECKHUX 3HAHHW. J[JIs1 pa3BUTHS U MOIEpKaHUS HHTEpeca
oOydarormuxcss K OMOJIOTHH HApSAy CO 3HAYUTENHFHBIM OOBEMOM TEOPETHUECKOTO MaTepHajia B COJAEPKAHHWH IMPOTPaMMBI 1O OHWOJIOTHH TPEIyCMOTPEHO 3HAKOMCTBO C
UCTOpUEH CTAHOBJIEHUS M Pa3BUTHA TOW WM WHOW 00MacTH OMOJOTHH, BKJIAJIOM OTEUYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B pEIICHHE BaKHEHIINX OMOIOTUYECKUX H
9KOJIOTHYECKHX MTPOOIIEM.

Lenp nzydenus: yueOHoro npenmMera «buomorusy Ha yriyOJIEHHOM ypOBHE — OBIIa/ICHHE OOYYArOIIMMUCS 3HAHUSIMH O CTPYKTYpPHO-(OYHKIIMOHAIBHON OpraHW3aIiu
KUBBIX CHCTEM pa3HOI'0 paHra M MNPHOOPETCHHE YMEHHMH HCIOJb30BaTh 3TH 3HAHUS B (OPMHUPOBAHMM HMHTEpeca K ONpeAcaEHHOH oOmacTu mHpodhecCHOHATbHOM

JACATCIIBHO 11, CB dHHOW OnOJIOI MCH, NJ1N BbbIUOPY YHCUHOI'O 5dBC/ICHWAM /1J17 POV CHHM OMOJIOI MHYCCRKOI'O OUPA50BdHNA.



Hocrmxenne nienu u3ydeHus yaeOHoro nmpeamera «buonorus» Ha yriryOiaEHHOM ypoBHE 00eCTIeYnBaeTCs peleHNeM CIeIyIOInX 3a/1a4:

OCBOCHHE OOYYaIONMIMMUCS CHUCTEMBbl OMOJOTMYECKUX 3HAHH: 00 OCHOBHBIX OHMOJIOTHUYECKHX TEOPHSIX, KOHIICMIHSX, TMIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
NpaBUiIaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O CTPOGHHH, MHOTO0Opa3uu U OCOOCHHOCTSIX OMOJIOTMYECKUX CHCTEM (KJIETKA, OPraHHu3M,
TIOTTYJISIIASA, BU, OMOTEO0IIeH03, Orocdepa); O BRIIAIOIINXCS OTKPBITHAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOIOTHH;

O3HaKOMJICHHE OOYyYaroIUXCcsi C METOJAAaMH TIO3HAHMS YKHBOM IMPHPOJBI: HCCIEIOBATCIBLCKIMUA METOJAaMH OHOJIOTMYECKUX HAyK (MOJICKYJSIPHOM M KJIETOYHON
Ouosioruy, >MOpPUOJOTMH M OWOJIOTHMHM PAa3BUTHs, TEHETHKH M CENeKIUHM, OHMOTEXHOJOTMHM M CHHTETHYECKOH OWOJIOTHH, MaJCOHTOJIOTHH, 3KOJOTHH); METOJIaMH
CaMOCTOSITETIFHOT'O TIPOBEICHUST OMOJIOTHYECKUX UCCIIEOBaHUH B TAOOPATOPUH U B IIPHUpoIe (HaOI0IeHIe, N3MEpPEeHHe, IKCIIEPUMEHT, MOJIEIINPOBAHUE);

OBIIQJICHNE O0YYAIONIMMHUCS YMEHUSIMH: CAMOCTOSTEFHO HAXOJUTh, aHATU3UPOBATH M HCIIOIB30BATH OHOJOTHYECKY0 WHPOPMAIHIO; MOJIh30BATHCS OMOIOTHUECKON
TEPMHUHOJIOTUEH M CHUMBOJIMKOW; YCTaHABIMBaTh CBSI3b MEXKIy pa3BUTHEM OHOJIOTMM W COLMANTBHO-DKOHOMHYECKUMH M OKOJOTHMYECKHMH MpoOJIeMaMH 4YeJIOBEUECTBA;
OIICHMBATh TIOCIEJCTBUS CBOEH NEATENIFHOCTA IO OTHOIIEHUIO K OKPYXKAaIoUIed MPHPOIHONW cpene, COOCTBEHHOMY 3JIOPOBBIO M 3JI0POBBIO OKPY)KAIOIIUX JFOJICH;
000CHOBBIBaTh W COOMIOAATh MeEphl TPO(GHMIAKTHKN HWH(EKITMOHHBIX 3a00JIeBaHWM, TpaBWiIa IMOBEACHUS B TPHPOAC W oOOeCIedeHHMs] 0e30ImacHOCTH COOCTBEHHOM
JKU3HEIESITEITBPHOCTU B YPE3BbIYAHBIX CUTYAIUSX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHS B 00JaCTH OHOJIOTHY;

pasBuTHE y O0Oy4yaromMXcsi MHTEIUICKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH B MPOLIECCE 3HAKOMCTBA C BBINAIOIIMMECA OTKPBITHUSAMH W COBPEMEHHBIMHU
WCCIIEJIOBAaHUSAMHU B OMOJIOTUH, PEIIaeMBIMHU €10 MPOOIIEMaMH, METOIONIOTHEH OMOJIOTHIECKOTO HCCIIeIOBAaHMS, IPOBEACHUS IKCIIEPUMEHTAIFHBIX UCCIIEIOBAHNN, PEIIeHUS
OHMOJIOTUYECKUX 33124, MOACTHUPOBAHUS OHOJIOTHIECKUX 00BEKTOB U IMPOLIECCOB;

BOCIIUTaHUE y OOYYarOIIMXCsl LEHHOCTHOTO OTHOIICHHs K JKUBOW MPHUPOJIE B IIEJIOM M K OTHCIbHBIM € OOBeKTaM W SIBICHUSIM; (OPMHUPOBAHHE 3KOIOTHYECKOM,
TeHETUYECKOH TPAaMOTHOCTH, OOIIEH KyJIbTYpPHI IIOBEACHUS B IPUPO/IE; HHTErPAIIH €CTECTBEHHO-HAYYHBIX 3HAHMUIA,

npuobpeTeHne 00yJaroMIMMUC KOMIIETEHTHOCTH B PallMOHAIFHOM IPHUPOAOIOIB30BaHIH (COOII0OIEHIE TTPABIII MIOBEACHUS B IPUPOAE, OXPAaHBI BUAOB, SKOCHUCTEM,
orocdepsl), coXpaHEHHH COOCTBEHHOTO 3J0POBbs M 3J0POBBSl OKPYKAIOMIUX JIIoJeH (coOmoaeHuss Mep nNpoduiakTuku 3abojeBaHuil, obecrieueHne O€30MaCHOCTH
JKU3HEACSITEIBHOCTH B YPE3BbIYAMHBIX CUTyalUsIX MPUPOJHOTO U TEXHOI€HHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BaHMs OMOJIOTHYECKUX 3HAHUN U YMEHHH B MIOBCEIHEBHOI
JKU3HU;

CO3JlaHWE YCJIOBHHM JUIi OCO3HAHHOTO BBIOOpa OOYYAIONIMMHUCS WHAMBHUAYAILHOH OOpa3oBaTENIbHOW TPACKTOPUH, CHOCOOCTBYIONIEH —MOCIenyomeMy
npoQecCHOHAIEHOMY CaMOOIPEICTICHNI0, B COOTBETCTBIH C HHANBUAYAILHBIMU HHTEPECAMH U TIOTPEOHOCTSMH PETHOHA.

O01ee 4nciI0 9acoB, OTBEJCHHBIX HA U3yUeHUe OMOIIOTHH Ha yriTyOJIeHHOM YPOBHE cpeqHero obimero ooOpasoBanus, cocraisietr 204 gaca: B 10 xkmacce — 102 gaca (3
yaca B Heenmo), B 11 kimacce — 68 gacos (2 gaca B HEZIEIIO).

OT0Op OpraHu3alMOHHBIX (OPM, METOIOB W CPEICTB OOyYCHHUS OHOJOTMM OCYIIECTBIISCTCA C Y4éTOM CrHenu(UKH ero CoJepKaHWs ¥ HalpaBICHHOCTH Ha
MIPOOKEHUE OMOJIOTUIECKOTO 00pa30BaHus B OPraHU3aIUAX CPeIHEro MpodeccnoHaIbHOTO U BRICIIEr0 00pa30BaHusI.

OO0s3aTeTbHEIM YCIIOBHEM TIpH OOYYCHHHM OHWOJOTHMH Ha YIUIYOJEHHOM YPOBHE SBJISETCS IPOBEICHHE JTaO0OPATOPHBIX M TMpaKTHYeCKHX paboT. Takke ydacthe
00yYarolmuxcsi B BBITIOJHEHUH MPOEKTHBIX M YYeOHO-HCCIEAO0BATEIbCKHX PAa0OT, TEeMaTHKa KOTOPBIX OIpPEICIseTcs Y4UTeleM Ha OCHOBE MMEIOIIUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MIPUPOAHBIX YCIOBHI

COJAEP)KAHUE OBYYEHMUS 10 KJIACC

Copep:xaHre IporpaMMBbl, BEIIETICHHOE KYPCU80M, HE BXOJUT B IPOBEPKY rocyiapcTBeHHON nutorosoit arrectauuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHasi 6noorus — KOMIUIeKCHas Hayka. Kparkas wicropusi pa3BuTHs Onoyoruu. buosormueckne Hayku W M3ydaeMble UMHU Tpobiembl. DyHaaMeHTalbHbIE,
NPUKJIaTHbIE U TIOUCKOBBIE HAYYHbIE UCCIEIOBAHUS B OHOJIOTHH.

3HaueHue Ouosiorun B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAy4HOW KapTUHbI Mupa. [Ipodeccuu, cBszaHHble ¢ Ouonorueil. 3HaueHHe OHWOIOTHM B
MIPAKTHYECKOW JEATEIBHOCTH YEI0BEKa: MEAULIMHE, CETCKOM X03HCTBE, MPOMBIIIIICHHOCTH, OXPAHE IPAPOJIBL.

JdeMoHcTpanuu

[optpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, . Menznens, B. U. Bepuanckuii, Y. I1. IlaBnos, M. . Meunuxos, H. U.
Baswunos, H. B. Tumodees-Pecorckwuii, [Ix. Yorcon, @. Kpuxk, /I. K. benses.

Tabmuue! 1 cxeMbl: «CBsI3b OHOJIOTHH C APYTUMHU HayKamMmy», «CrcTeMa OHOIOTHYECKUX HAYKY.

_—— T CMT 2. /RIBBIC CIICTICMBI T NIX 13y UCHIIC



Xusbie cuctemMbl Kak mpeaMmer u3ydeHust Ownosornu. CBOMCTBa JKHMBBIX CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, AMCKPETHOCTh W IEIOCTHOCTH, CIOKHOCTH U
YHOPSA0UEHHOCTh CTPYKTYPHI, OTKPBITOCTh, CAMOOPIaHM3aLIMs, CAMOBOCIIPOM3BEIEHHUE, Pa3ApaKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

VYpOBHM OpraHU3aluy >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOUYHBINA, TKAHEBBIH, OpPraHU3MEHHBIH, TTOMYJISIIMOHHO-BUIOBOH, SKOCUCTEMHBIN (O0MOr€0eHOTHYECKHI),
omocdepnsrii. [Iponecch, mpoucxosamme B KUBBIX cucreMax. OCHOBHBIE TPU3HAKA KMBOTO. JKM3HB Kak (hopMa cymiecTBOBaHHS Martepuu. Hayku, n3ydaromue XKUBBIC
CHCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3AIHH.

Wzyuenne XUBBIX cucTeM. MeToabl Ouonormyeckod Hayku. HaOnroneHwe, maMepeHHe, SKCIEPHUMEHT, CHCTeMaTH3alus, MeTaaHanu3. [loHsATHe O 3aBUCUMOH U
He3aBucuMoOM TiepeMenHoW. [lmannpoBanue skcmepumenta. [loctanoBka u mpoBepka rumnorte3. HynmeBas rumotesa. [lonstue BbIOOpKH 1 e€ mocToBepHOCTH. Pazbpoc B
Omosormueckux qaHHBIX. OTIeHKa TOCTOBEPHOCTH MOMYUYEHHBIX PE3yIbTaToOB. [[pHUMHbBI HCKaXKEHHS pe3yIbTaTOB AKCIepuMeHTa. [IoHATHEe CTaTHCTHYECKOTo TecTa.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU JXU3HWY, «buomornyeckme cucrembl», «CBONCTBa KUBOW MaTepHH», «YPOBHH OPTraHU3AIUU KUBOW MPUPOIBD),
«CtpoeHre XMBOTHOM KIETKN», «TKaHW >KMBOTHBIX», «CHCTEMBI OpPraHOB YEIOBEYECKOro opranmsmay, «buoreoreHosd», «buocdepa», «MeTompl uU3ydeHUS KXUBOH
TIPUPOIBD».

ObopynoBanue: 1abopatopHOe 000pyIOBaHUE I NPOBEACHUS HAOIIOEHUH, N3MEPEHH, SKCIIEPUMEHTOB.

IpakTnuyeckas padora «Vcrnonb3oBaHUE pa3InYHBIX METOJIOB IIPHU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buoJiorus KJaeTKu

Knerka — crpykTypHO-QyHKIMOHANBHAS equHMIa XuBoro. Mcropust oTkpeiThs kieTku. Paboter P. 'yka, A. JleBenryka. Knerounas teopus (T. IBann, M.
[neiinen, P. Bupxos). OCHOBHEIE ITOJIOKEHUSI COBPEMEHHOM KIIETOUHOU TEOPHH.

Meroapl MOJIGKYJISIPHOM ©  KJIIETOYHOH OHMOJOTHH: MHKPOCKOIHUS, XpomaTtorpadus, d3iIeKkTpodope3, MeToAd MEUYCHBIX aroMoB, nuddepeHnnamnHoe
HeHTpuyrupoBanre, KyJIbTHUBUPOBAaHHE KIETOK. M3yuenue ¢uxcuposannvix Kiemok. DIEKTPOHHAs MHKpocKomus. Kougokanvhas muxpockonus. Bumanvhoe
(npudicusHerHoe) u3yyeHue Kiemox.

JdemoHcTpanuun

Ioptpertsr: P. I'yk, A. JleBenryk, T. llIsann, M. lneiinen, P. Bupxos, K. M. bap.

Tabnuus! 1 cxeMbl: «CBETOBOH MUKPOCKOID», « DIEKTPOHHBIA MUKPOCKOI», «/IcTOpHS pa3BUTHS METOJOB MUKPOCKOIIHID).

O06opynoBaHHe: CBETOBOW MUKPOCKOII, MEKPOTIPENapaThl PACTUTENBHBIX, )KUBOTHBIX M OaKTEpPHAIHHBIX KIETOK.

IIpakTuuyeckas padora «/3yueHne METO0B KICTOUHOM Onostorun (XpomaTorpadus, anekrpodopes, nuddepeHimanpaoe neHTpudyrupopanne, [TLP)».

Tema 4. XumMuyeckasi OpraHu3anus KJIeTKA

XUMHUYECKHM CcOCTaB KIETKH. Makpo-, MUKPO- U YyJIbTPAMUKPOAJIEMEHTH. Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4acThe B CTPYKTYPUPOBAHHMU KIIETKH,
TeIUIOperysauy. MuHepanbHbIe BemecTBa KIETKH, HX OHOIoTH4ecKas pojb. POk KaTHOHOB M aHWOHOB B KJIETKE.

Opranudeckue BellecTBa KISTKH. brosoruueckue noiauMepsl. benku. AMUHOKHCIOTHBIN cocTaB OenkoB. CTPYKTYphbl OCIKOBON MoJekyJibl. [lepBuuHas cTpyKTypa
Oenka, menTHIHAS CBsI3b. BropuuHas, TpeTnyHas, 4yeTBepTHUHAs CTPYKTYyphl. JeHatypanusa. CBoiictBa 6enkoB. Knaccugpukanus OenkoB. buonornyeckne GyHKINU OEIKOB.
Ilpuonsi.

Yrneoapl. MoHOCaxapuabl, AUCaXapubl, OJIMrocaxapuiaspl u nonucaxapuapl. OONmi 1mian cTpoeHus U (PU3NKO-XMMHUYECKUE CBOWCTBA yIIIeBOJOB. buonornyeckne
(YHKUUH YTIEBOAOB.

Jlununet. ['uapoduneHO-THAPOPOOHBIE cBOicTBA. Kitaccudukanus mumunos. Tpurimnepuast, hochonumnuasl, BOCKH, CTepouabl. bronornueckue GyHKIUH JTUITHIOB.
O06mue cBoiicTBa OMOIOTHYECKIX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTh K CAMO3aMBIKaHHIO, TTOTYTPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Ctpoenue HyknemHoBbix kucioT. Hykneotunsl. [Ipunnun xomruiementapHoctd. Ilpasuno Yapradda. Crpykrypa JHK —
IBOMHasA criupaib. MectoHaxoxaeHue u ouonorndeckue Gpynkiuu JJHK. Bugst PHK. ®ynkiuun PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cszu B Mosiekysie AT®. buonorndeckne dynkinnn AT®. BoccraHoBICHHBIC IEPEHOCYUKN, UX (DYHKIIMH B KIIETKE.
lpyeue nyxneozuompugpocpamor (HT®@). Cexennpoanue JJHK. Memoowr eenomuru, mpanckpunmomuru, npomeomuxiu.

CrpykTypHas Ouosorus: OnoxuMudeckue u Onogu3nyeckue UCCIeqOBaHU COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpBI OMOMOINEKy. Modenupoganue cmpyKkmypol u
yHKYULl OUOMOIEKY U UX KOMNIIeKC08. Komnbiomephbill Ou3aiin u OpeaHudeckuil CUHmMe3 OUOMONIEKV U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu
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Juarpammer: «PacnpeneneHne XuMHUECKUX 3JIEMEHTOB B HEXKUBOM Ipupoaey, «Pacnpenenenne XMMU4eCKUX 3JIEMEHTOB B )KUBOM IIPUPOZEY.

Tabmuups! u cxemsl: «lleproandeckast TabaKIIa XUMUYECKUX IeMEHTOBY, «CTpoeHHe MOJIEKYJIbl BOJbD», «BemiecTBa B coctaBe oprann3MoBy, «CTpoeHHE MOJIEKYJIbI
Oenka», « CTpyKTypbl OETKOBOM MOJIEKYTbD», «CTpOEHHE MOJIEKYJT YIIIeBO0BY», «CTpoeHHe MOJIEKYI JIHIUA0BY, « HyknenHoBbie KHCIOTED, « CTpoeHue MoneKyisl ATO».

O6opynoBaHne: XUMUYecKas mocyaa 1 000pyI0BaHHE.

JladopatopHas padora «OOHapyKeHHEe OCITKOB ¢ MMOMOIIBI0 KAYECTBECHHBIX PEaAKITHIN.

Jla6opaTopHas paGora «VccieqoBannue HyKJIEMHOBBIX KUCIIOT, BEIAETIEHHBIX U3 KJIETOK Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u QyHKIUM KJIETKH

THmBI KIETOK: dyKapHOTHIeCKas U mpokapuoTrdeckas. CTpyKTypHO-(yHKIIHOHAIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue nmpokapuoTuieckon kinetku. Kinerounast crenka Oaktepuii 1 apxeil. OcCOOEHHOCTH CTPOCHHUS reTepoTpodHOI 1 aBTOTPO(PHOH MPOKAPHOTHYECKHUX KIIETOK.
MecTo 1 posib IPOKApUOT B OMOLIEHO3AX.

Crpoenne n (pyHKIHOHHPOBAHHE JYKapHOTHUSCKON KieTkW. Ilmazmatmdeckas memOpaHa (trazmanemma). CTpykTypa Iuta3MaTHdeckor MeMOpanbl. TpaHcmopt
BEIICCTB Yepe3 IUIa3MaTH4ecKyr0 MeMOpaHy: NaccHBHBIA (muddysus, obneruéHHas auddys3us), akTHBHBIA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIA TPAHCIIOPT).
[Monynponunaemocts MeMOpanbsl. PaboTa HaTpuil-kaaueBOro Hacoca. DHIOLUTO3: MUHOLUUTO3, (arounTto3. Dk3ouuTo3. Kierounas crenka. CTpykTypa M (QyHKIUH
KIIETOYHON CTEHKH PacTeHUH, rprOOB.

Hurorurazma. Ilutozoms. [{utockener. [[Bmwkenne muroruiazmbl. Opranouasl kieTku. OmgHOMEMOpaHHBIE OPTaHOWIBI KJIETKU: dHAomasMarmdeckas ceth (DIIC),
anmapat [onbmKu, NTH30COMBI, UX CTpoeHHME W (YHKIUH. B3auMoCBs3p OZHOMEMOPaHHBIX OPraHOMAOB KJIeTKH. CTpoeHHEe TPaHyIAPHOTO DPETHKyIyma. Mexanusm
Hanpagnenus Oenaxkog ¢ JIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mamkuii (arpaHynspHBIN) SHAOIUTA3MATHYECKH peTHKyIyM. CekpeTopHas
¢byaknusa ammapara [omsmkn. Moougurayus benxos 6 annapame Ionvooicu. Copmuposka benxoe 6 annapame [ onvoocu. TpaHCHIOPT BEIIECTB B KIETKe. Bakyomu
pacTuTenbHbIX KieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMIB! KIETKU: MUTOXOHAPHH, MIAacTUABL. [Ipoucxoscoenue mumoxondputi u naacmuo. Cumobuocenes (K.C. Mepeackosckui, JI. Mapzynuc).
CrpoeHre W (yHKIMM MUTOXOHAPHHA M IUiacTuA. [lepBuuHble, BTOPUYHBIE M CIOXHBIC IUIACTUABI (POTOCHHTE3UPYIOLIMX 3YKAapHOT. XJIOPOIUIACTBI, XPOMOILIACTEI,
JIEHKOIUIACTBI BBICIIUX PACTCHUM.

HememOpannbie opranounas! kietku CtpoeHune W QyHKIMM HEMEMOpaHHBIX OPraHOMAOB KieTKU. Pubocomsl. [lpomescymounvie punamenmoi. MUKpOUITaMEHTEI.
Axmunosvie muxpogunamenmol. MpIlIeUHbIE KIETKU. AKMuUHOBble KOMNOHEHMbl Hembluieunvlx kiemox. MukpoTpyO6ouku. Kierounsiii nentp. CTpoeHHEe W IBIKEHHE
KTYTHKOB U pecHu4eK. MUKpOTpyOOouKH nutomiasMel. LlenTpuons. benku, accoyuuposantole ¢ mukpoguiamenmamu u Mukpompyboukamu. MomopHvie beaxu.

Anpo. O6orouKa sipa, XpOMaTHH, KapUOIUIa3Ma, SIIPHIILIKU, HX CTpoeHre u QyHKUUU. SnepHbiii 6enkoBbiid MaTpukc. [IpocTpaHCTBEHHOE paCIIOIOKEHHE XPOMOCOM B
uHTEepYA3HOM sape. Dyxpomamun u eemepoxpomamun. BeIKu XpoMaTHHA — TUCTOHBL. JJunamuka A0epHoti 00010YKU 8 Mumose. A0epHbiii mpancnopm.

Kiterounsie Bkitouenus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK 3YKaprOT (PacCTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmumpr u cxembl: «CTpoeHHe JyKapUOTHYECKOW KIEeTKH», «CTpoeHHe >XUBOTHOW KIeTKn», «CTpOEHHE pPACTHTEIhHON KIeTKn», «CTpoeHHe MUTOXOHIPUNY,
«Slapoy», «CtpoeHune npoKapuoTUIECKON KIETKI.

O0bopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOTIPENapaThl PACTUTENbHBIX, )KUBOTHBIX KJIETOK, MHKpOIIpenapaTsl OaKTepHalbHBIX KIETOK.

JlabopatopHas padora «3yueHue CTpOEHUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/I3yueHre CBOICTB KIIETOYHONH MeMOpaHbI».

Jla6opaTopHas padora «lVccieqoBaHue miIa3Moiin3a U AETIa3Moin3a B pACTUTEIbHBIX KIETKaX».

IIpakTHyeckas padora «/3yueHne ABMKEHUS [IUTOIIA3MbI B PACTUTEIBHBIX KIIETKaX).

Tema 6. O0MeH BellleCTB M NMPeBpallleHle YJHEPTUH B KJIETKe

AcCUMWISLINS M JUCCUMWISALUS — JIBE CTOPOHBI MeTabonm3ma. Tunbl oOMeHa BEIIeCTB: aBTOTPO(HBIA M TreTepoTpodHBIH. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. DHepreTuyeckoe obecreueHue kieTku: npespamieHne AT® B oOMeHHBIX mponeccax. PepMEHTAaTHBHBIA XapaKTep peakluid KIETOYHOrO MeTaboIu3Ma.
®DepMeHTHl, UX CTpPOEHHE, CBOWMCTBA M MexaHW3M AercTBus. KodepmenTtsl. Ornnums (EepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTOpbl M OEIKH-
MHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH ()epMEHTATUBHBIX PEAKIHN OT PA3INYHBIX (DaKTOPOB.




IlepBu4HBIA CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCcU2eHHbll U OKCcucenHwvlli homocunmes y daxmepuil. Ceemocodupaiowue nuemenmol u
nueMeHmsl peakyuonHozo yenmpa. Poiab xmopomiactoB B mpouecce ¢gortocuHteza. CBeroBas u TeMHOBass Qazbl. @omoodvixanue, Cs, Cy, u CAM-munvr gpomocunmesa.
[TponykTHBHOCTE POTOCHHTE3a. BrusiHMEe pa3inyHbIX (HaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.

XemocuHTe3. PazHooOpasne opraHM3MOB-XeMOCHHTETHKOB: HUTPHUPHUIHMPYIOIMNE OaKTEepHH, JKeIe300aKkTeprH, CepoOaKTepuH, BOJOPOAHEBIE OakTepuu. 3HaYeHHE
XeMOCHHTE3a.

AmHaspobnblie opranu3Mel. Buapl 6poxxenus. [IpoaykTsl OposKeHHS U MX UCHIONBb30BaHHE YETIOBEKOM. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTHU U
BO30yIuTeNnH OOJIe3HEH.

AspobHBIE OpraHu3MBbL. JTanbl 3HEpTreTHdeckoro oomena. [loaroroBurenpusrii atan. ['mukonms — 0ECKUCIOPOAHOE PACIICIUIEHNE TIFOKO3bI.

Buonoruueckoe OKHCIEHHE, WIH KIETOYHOE JbIxaHWe. Poilb MUTOXOHIpHWI B mpoleccax Ouojormyeckoro okucieHus. Lukiamyeckue peakuuu. OKHCIUTENBHOE
dochopunupoBanue. Iuepeusi memopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnou ATP-cunmaswl. [IpenmyiiecTBa a3poOHOro MyTH OOMEHa BELLECTB
mepea aHadpoOHBIM. DPHEKTHBHOCTD SHEPTETHIECKOTO OOMEHA.

JdeMoHcTpanuu

Ioptpetsr: k. puctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1. Mutuem, I'. A. 3aBap3us.

Tabmump! u cxembl: «PoTOCHHTE3Y», « JHEPrEeTHUECKN 00MeH», «brnocuHTes Oenka», «CtpoeHue hepMeHTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PY0BaHNE JIJIsl IPUTOTOBIICHHSI IIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopuast pagora «/I3ydeHue KaTaIMTHYECKON aKTUBHOCTH (DepMEHTOB (Ha MPUMEpe aMHIa3bl HIIH KaTalla3bl).

JlaGopaTopHast padora «/3ydeHue GpepMEHTAaTUBHOTO pacIIEIJICHUs IEPOKCHAA BOJOPOAA B PACTUTENIBHBIX U )KUBOTHBIX KIETKAX».

JladopaTopHasi padora «CpaBHEHHE IPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3A».

JladopatopHas padora «CpaBHEHHE MPOIIECCOB OPOKEHUS U ABIXAHS.

Tema 7. HaciencrpenHas nHopManus U peajin3anus eé B KIeTKe

Peakmum maTpuyHOTo cHMHTe3a. [IpHHINI KOMIUIEMEHTApHOCTH B PEaKIMAIX MATPUIHOIO CHHTE3a. Peanmzamnus HaciencTBeHHON mHbopManun. [ eHeTHIeCKHid KO,
ero cpoiictBa. Tpanckpunmus — marpuudbeld cuHTe3 PHK. IIpuHIMNBI TpaHCKpUMIMK: KOMIUIEMEHTAapHOCTh, aHTUIAPAJUIENbHOCTh, aCUMMETPUYHOCTh. Cospesanue
mampuunvix PHK 6 sykapuomuuecxoti kiemke. Hexooupyrowue PHK.

Tpancnsimusa u e€ stanbl. Yuactue TpancnopTHbeix PHK B 6nocunTese Oenka. YcenoBus Ouocunresa 6enka. Koguposanue amuaokucnot. Poip pubocoM B GMoCHHTE3E
Oenka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. OpraHuzanys reHoMa y IpoKapHoT U dyKapHoT. Perynsius akTHBHOCTH T€HOB y MpOKapuoT. ['nnore3a onepoHa
(®. XKako6, XK. Mano). Monekynsprsie mMexanusmvl 3Kcnpeccuu eeHog y sykapuom. Pore xpomamuna 6 peeyriayuu pabomsei 2eHos. Perynsnnus oOMEHHBIX MPOIECCOB B
kieTke. KileTouHslii romeocTas.

Bupycsl — HekeToYHbIe (POPMBI KHU3HH U 00JIMTaTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaros. JKusnennwvii yurka JJHK-
cooeporcawpux supycos, PHK-codepaoicawux supycos, baxmepuoghacos. Odpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHbie 3a0oneBanus genoBeka, ;KuBOTHBIX, pacteHuin. CIIN, COVID-19, connanpHble 1 MEIUIIMHCKHAE TTPOOIEMBI.

Buoungopmamura: unmezpayus u anaius 6orvuiux maccusos («bigdata») cmpyxkmypuvix 6uonocuueckux Ooawuvix. Hamomexunonocuu 6 Ouonocuu u meduyume.
Ipoepammupyemvie pynryuu 6enrxos. Cnocobvl 00cmasKku 1eKapcms.

JdeMoHcTpanuu

IToptpeTtsi: H. K. Konbuos, [. . UBanoBckuil.

Tabmuups! 1 cxemsl: «buocunTes Oenkay, «[ eneTnueckuii Koay, «Bupyce», «bakrepuodarmy.

IIpakTHyeckas padora «Co3naHue MOAEIN BUPYCay.

Tema 8. ZKu3HeHHBIH LHKJI KICTKH

Knerounsléi muki, ero mepuoabl u peryisinus. MaTepdaza m muto3. OcoOEHHOCTH MPOIECCOB, MpOTEeKaomx B nHTepdasze. [loAroToBka KIETKH K ACICHUIO.
[IpecunreTnyeckuii (MOCTMUTOTHYECKUHN ), CHHTETHIECKUN M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) EpUOIbl HHTEP(Da3bL.

Martpuunsbiii cunre3s JHK — perumkanus. punnuns! pemnukanuu JHK: xomnneMeHTapHOCTb, MONTYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAIEIbHOCTh. MexaHu3M
perummkaruu JIHK. Xpomocomel. CtpoeHrne xpomocoM. TeaoMmepsl W TeloMmepas3a. XpPOMOCOMHBIA HAOOp KIETKH — KapuOTHN. JWIUIOMAHBIA M TalUIOWAHBIA HaOOPHI

AP OMOCO T MO IO THNDIC XD OMOCOMEL TT0I0BDIC Xpo Mo oM.



Henenune xnetkn — MuTo3. CTaguy MATO3a M MTPOUCXOAAIINE B HUX mporecchl. Tumel Muto3a. Kapuokunes n iutoknHe3. bruomornieckoe 3Ha4eHNE MATO3a.

PeryJisiis MUTOTHYECKOTO IUKJIA KIeTKH. [[porpaMmmupyemast KieTouHast THOEIb — aromTo3.

Krnerounoe siapo, xpomMocoMsbl, (pyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmol npoaupepayuu, ouggepenyuposku, cmapenus u eubenu kiemox. «L{ugposas kiemrkay —
ououngopmamuueckue mooenu GyHKYUOHUPOBAHUSL KK,

JdeMoHcTpanuu

Tabmup! ¥ cxembl: « KU3HEHHBIN UK KIETKNY, «MuTo3», «CtpoeHne xpoMocomy, «Permukarus JJHK».

O6opynoBaHne: CBETOBOM MUKPOCKOII, MEKPOTIpEnapaTsl: «MHTO3 B KIIETKaX KOPEIIKa JTyKay.

JladopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MHUKpOIIpENapaTaxy.

JlagopaTopHas padoTa «HabmoaeHre MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIIPETaparax)y.

Tema 9. Crpoenue u QyHKIUM OPraHU3MOB

Bbuonornyeckoe pasnooOpasue opranu3smMoB. OAHOKIETOYHbIE, KOJIOHHAIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHUSI U >KU3HEACATENFHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew, OJHOKIETOYHBIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IPyrue
npoTUCTHl. KoJoHUabHBIE OpTaHU3MBI.

B3anMocCBs3b yacTeit MHOTOKIIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl M CHCTEMBI OpraHoB. OpraHn3M Kak equHoe meioe. ['omeocTas.

Txanu pacteHnil. TUNBI pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAsi, MOKPOBHAs, MPOBOAALIAS, OCHOBHAs, MexaHWueckas. OCOOCHHOCTH CTPOCHHUS, (QYHKIHHA U
PacIoOKEeHUsI TKaHel B OpraHax pacTeHUU.

TkaHu >KUBOTHBIX W YeJOBeKa. TWIBI >KUBOTHBIX TKaHEW: JMHTENHaiIbHas, COCAMHWTENbHAs, MbIIIeyHas, HepBHas. OcoOeHHOCTH cTpoeHus, (GyHKIuH wu
pacrooKeHus TKaHell B opraHax >KUBOTHBIX U YeJIOBEKa.

Opranbl. BereratuBHbie U TeHEpaTUBHBIC OPTaHbl pacTeHUid. OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX U YesoBeka. DyHKIUY OPTraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranm3moB. Kapkac pactennii. CkeneTsl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX XHUBOTHBIX. HapyXHbIH w BHYTpeHHUH ckeneT. CTpOGHHWE W THITBI
COEIMHEHHUS KOCTEH.

JBiwkeHne opraHu3MoB. J[BHKEHHE OIHOKJIETOYHBIX OPTaHM3MOB: aMEOOWIHOE, KITYTUKOBOE, PECHUYHOE. J[BH)KEHHE MHOTOKJIECTOYHBIX PACTCHUH: TPOMU3MBI U
HacTHH. J[BIKeHIe MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIIIeYHas cucreMa. Peduiekc. CkeneTHbIe MBIl U UX padoTa.

[Tutanme oprann3moB. Ilormomenne BoAbI, YTIASKUCIOTO ra3a ¥ MUHEPAIBHBIX BEUIecTB pacTeHUsMH. [InTanue KUBOTHBIX. BHYTpHIIONOCTHOE W BHYTPHUKIETOYHOE
nuieBapenye. IluTanne No3BOHOYHBIX JKUBOTHBIX. OT/IENBI MUIIEBAPUTENBHOTO TpakTa. [IumeBaputensHble xenes3sl. [lumeBapurenbHas cuctemMa 4enoBekxa.

[pixanue opranuzMoB. [pixanue pacteHwid. J[pixaHue *uBOTHBIX. uddy3us ra3oB yepe3 moBepxHOCTh KieTku. KoxxHoe apixaHue. [lpixatenbHasi MOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. /[pIxaHre MO3BOHOYHBIX KHBOTHBIX U YEJIOBEKA. DBOIIOIHOHHOE YCIOXKHEHHE CTPOSHHUS JIETKUX TTO3BOHOYHBIX KUBOTHBIX. JlpIXaTenpHas
cucreMa 4enoBeka. MexaHi3M BeHTHIISIHY JIETKUX Y MITUI] U MIICKOTTUTAONHX. Perysiiust nprxanus. J{prxaTenbHble 00bEMBI.

TpaHCHOPT BEIIECTB Yy OpraHU3MOB. TpaHCHOPTHBIE CHCTEMBI pacTeHHi. TpaHCHOPT BEIIECTB y XUBOTHBIX. KpoBeHocHas cucrema u e€ opransl. KpoBeHocHas
CHCTEeMa MMO3BOHOYHBIX KUBOTHBHIX U ueloBeka. Cepie, KpOBEHOCHBIE COCYIIBI U KpoBb. Kpyru kpoBooOpaieHus. DBOMOINMOHHbIE YCIOXKHEHUSI CTPOCHHUS KPOBEHOCHOU
CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. PaboTa cepama u e€ peryssmus.

Brinenenue y opranu3moB. Beinenenue y pactenuii. Boigenenue y suBoTHBIX. CokpaTHTeNnbHbIe Bakyonu. Opransl BeiaenaeHus. Ounprpanus, cekpenus u oOpaTHoe
BCaChIBaHHE KaK MEXaHU3MbI pabOTHl OpraHoB BbiieieHUs. CBSA3b MOJIOCTH Tella C KPOBEHOCHOW M BBIICTUTEIHHON crucTeMaMu. BrljeneHne y mo3BOHOYHBIX )KHBOTHBIX U
genoBeka. [loukn. Ctpoenne u GpyHknronuposanue Hegpora. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHW3MOB. 3aIlWTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopbl GakTepuit M IIUCTHI MPOCTEHIIMX. 3aluTa y MHOTOKJIETOYHBIX pacTeHuil. Kytukyma.
CpencTBa NacCUBHOM ¥ XUMUYECKOH 3a1TUThl. DUTOHLIUIBL.

3amuTa y MHOTOKJIETOYHBIX )KHBOTHBIX. [[OKPOBBI M MX MPOM3BOHBIE. 3alIUTa OpraHu3Ma oT OosesHei. IMMyHHas cuctema denoBeka. KieTodHbIi M TyMOpalTbHBIH
UMMYHHTET. Bpoxkn€HHBI U nproOpeTéHHbI criennduiyecknii MMMyHUTET. Teopus KiIoHalbHO-cenekTuBHoro ummynurera (I1. Opmux, ®. M. Bepuer, C. ToHnerasa).
BocnanuTenbHbie 0TBETHI OpraHU3MOB. Pollb BpOXIEHHOTO MNMMYHHUTETA B PA3BUTUH CUCTEMHBIX 3200JICBaHUIA.

PaznpaskuMocTh W peryisius y OpraHu3MoB. Pa3fgpakuMOCTh Y OJHOKJIETOYHBIX OpraHM3MOB. Takcuchl. PazmpakumocTe W perynsius y pacteHuid. PoctoBbie
BEIIEeCTBA U MX 3HAYCHHE.

HepsHas cuctema u pedprekTopHas perysius y >KUBOTHBIX. HepBHas cucreMa 1 e€ 0Taebl. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI y KHBOTHBIX.

t,TI[CJ'IBI T'OJIOBHOT'O MO3I'a II03BOHOYHLIX )KUBOTHBIX. FGEHJ'IGKC )41 pef!?neKTopHaﬂ ayra. BGBYCJ'IOBHBIG " YCIIOBHBIC pefﬁﬂexcm.



I'ymopanbHasi peryysinus U SHJIOKPHUHHAs CUCTEMa >KUBOTHBIX W yesoBeka. JKene3bl SHIOKPUHHOM CUCTEMBI M MX FOpMOHBI. [lelicTBue ropMoHOB. B3aumocBsi3b
HEpBHOMU ¥ SHIOKPUHHOM cucteM. [‘unoranamo-runodusapnas cucrema.

JeMoHCcTpanuu

[TopTpert: W. I1. T1aBnos.

Tabnunpl 1 cxembl: «OIHOKIETOUHBIC BOIOPOCTN», «MHOIOKIECTOYHBIE BOJAOpOCIN», «bakrepun», «IIpocrefimmey, «Opranbl 1BETKOBBIX pacTeHUi», «CHCTEMbI
OpraHoOB ITO3BOHOYHBIX J>KUBOTHBIX», «BHyTpeHHee CTpoeHHME HaceKOoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctemb», «CrpoeHue crelns», «CTpOCHUE ITHCTOBOWM
IUIACTUHKWY, « TKaHU XKUBOTHBIX», «CKelnet uenoBekay, «[lumeBaputensHas cuctema», «KpoBeHocHast cuctemay, «JlpixaTenbHas cuctema», «HepBHas cucremay, «Koxay,
«Mprmeynast cucremay», «BwimenurtenpHas cuctemMa», «IOHAOKpUHHas cuctema», «CTtpoenne MbImmb», «Ummynnter», «Kumednomonoctaeie», «Cxema THTaHUS
pactenuity, «KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHHE HOXKIAEBOro 4epmsi», «HepBHas
cucrema pwioy», «HepBHas cucrema nsrymku», «HepBHas cucrema mpecMbIkarommxcs», «HepBHas cuctema nruipy, «HepBHas cucrema miexomnurtaronmx», «HepBHas
cucTtema JyenoBeka», «Pedmexcy.

O6opynoBaHUe: CBETOBOM MHKPOCKOII, MUKPOIPENapaThl OJHOKICTOYHBIX OPraHM3MOB, MUKPOIIPENapaThl TKaHEH, PAKOBUHbBI MOJUTIOCKOB, KOJUICKIIMA HACEKOMBIX,
UTJIOKOXKUX, JKUBBIC 3K3EMIUIAPhI KOMHATHBIX PAcTEHUH, repOapuu pacTeHWH pPa3HBIX OTACIOB, BIAXKHBIC MpEnapaThl KUBOTHBIX, CKEJETHl MO3BOHOYHBIX, KOJUICKIIMU
0ecI03BOHOYHBIX KUBOTHBIX, CKEJIET YeIoBeKa, 000pyA0BaHUE I IEMOHCTPAIIMHA TIOYBEHHOTO W BO3AYIIHOTO MUTAHHUS PACTEHHH, PACIICIUICHNS KpaxMalia u OEJIKOB IO
nericTBreM (EepPMEHTOB, 000PYIOBaHUE IS IEMOHCTPAIIAN OIMBITOB 0 M3MEPEHHIO KU3HECHHONW EMKOCTH JIETKUX, MEXaHU3Ma JIBIXaTeIbHBIX JBIKCHUN, MOJICIIA TOJIOBHOTO
MO3Ta Pa3InYHBIX )KUBOTHBIX.

JlabopatopHas padora «/3yueHue TKaHEel pacTeHUID).

JlaGopaTopHasi padora «3yueHne TKaHeH JKUBOTHBIX Y.

Jla6opaTopHasi padoTa «l3ydyeHue opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. PazMHoKeHre 1 pa3BHTHE OPraHU3MOB

®DopMBl pa3MHOXKEHHSI OPTaHW3MOB: Oecroiioe (BKIIIOYas BETeTaTHBHOE) M IMOJIOBOe. Buapl Oecrnosoro pasMHOXKEHHS: MOYKOBAaHUE, CHOPYISAIUS, (GparMeHTamus,
KJIOHHPOBAaHUE.

[Tonooe pazmuoxenue. [lonoBsie kneTku, wiu rametsl. Meitos. Ctagun meitosa. [loBegenue xpomocom B meitoze. Kpoccunrosep. buonornueckuii cMpica meitos3a u
MOJIOBOTO Ipouecca. Meio3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoasimeBoe pasBurue. ['ametorenes y >KMBOTHBIX. llonoBbie xenme3pl. OOpa3oBaHUe W Pa3BUTHE MOJOBBIX KieTOK. CriepmaroreHes u ooreHe3. CTpoeHne
MTOJIOBBIX KJIETOK.

OmonoTBOpeHNe U YMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CITOCOOBI OTUIOAOTBOPEHUS: HApY)KHOE, BHYTpeHHee. [lapTeHorenes.

NunuBruIyamsHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH OPTaHU3MOB. Mopghozenes — 00Ha u3 21aéublx npodiem SMOpUuoIocUl.
Konyenyusi mopghoeenos u mooenu mopgpoeeneza. Craauu 3MOpUOreHe3a XUBOTHBIX (Ha mpumepe jsirymku). JpoOnenue. Tumbl apoOnenus. Jemepmunuposanuoe u
HedepmuHupogannoe opodaenue. bracmyna, munvr 6aacmyn. OcoOeHHOCTH APOOIEHUS MICKOMUTAIOUINX. 3apOJBILIeBbIe JTUCTKU (TacTpyssiuus). 3akiaJKa OpraHoB H
TKaHeH W3 3apOJBIIIEBHIX JHCTKOB. B3amMHOEe BIHMSHWE YacTed pa3BUBAIOIIETOCS 3apojblma (3MOpHOHANbHAS WHAYKIWSA). 3akiajKa IUIaHa CTPOEHHUS YXUBOTHOTO Kak
pe3yibTaT HePAPXUUECKUX B3aUMOICHCTBHN reHOB. BinsiHue Ha sMOpHOHANTBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYIKAIOIIEH Cpeibl.

Poct u pazButHe xuBOTHBIX. [locTaMOpHOHaNbHBINM mepuoj. [lpsmMoe u HempsiMoe pa3BuTHe. Pa3Buthe ¢ MeTtamMopdo30M y OCSCIIO3BOHOYHBIX W IMO3BOHOYHBIX
JKUBOTHBIX. bronoruueckoe 3HaueHue OpAMOro U HEMPSMOIO Pa3BUTHSI, UX PACHPOCTPAHEHUE B IpUpoae. TUIIbI pocTa KUBOTHBIX. DAaKTOPHI pErysiiuu pocTa JKUBOTHBIX U
yenoBeka. CTaauu MOCTIMOPHOHAIFHOTO Pa3BUTHS Y )KHUBOTHBIX 1 YenoBeka. [leproapt onTOreHesa yenoBeka. CTapeHne v cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHOXeHue u paszButHe pacTeHuil. ['amerodur u cnopodpur. Melo3 B )KM3HEHHOM LWKJIE pacTeHuil. OOpa3oBaHKe CIOp B mpolecce Meio3a. ['amerorenes y
pacrenunii. OMI0J0TBOPEHUE U Pa3BUTHE PACTHTENBHBIX OPraHU3MOB. J|BOITHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil. O0pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl peryJisiiui OHTOI€HE3a y PaCTEHUI U )KUBOTHBIX.

JdeMoHcTpanuu

Hoptpetsi: C. I'. HaBamun, X. nemas.

Tabmumper u cxembl: «BereraTuBHOEe pa3MHOXKeHHE», «THIBI Oecrmomoro pasMHOXKEHUs», «Pa3MHOXKEHHE XJIaMHUIOMOHAIbD», «Pa3sMHOXXEHWE O3BTIICHBD,
«Pa3MHOXEHUE TUAPE, «Meio3», «XpoMocoMbly, «I ameTorenes», «CTpoeHHUE SIMIEKIETKH U cliepMaTo30muaa», «OCHOBHBIC CTaauu OHTOTEeHEe3a», «lIpsMoe u HempsMoe
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OJHOMOJBHBIX M ABYAOJBHBIX pacTeHUW», «JKU3HEHHBIN LUK MOPCKOW KamycTh», «KU3HEHHBIM ITUKI MXa», «KU3HEHHBIH IUKI NanopoOTHHUKA», «KU3HEHHBIN ITUKII
COCHBI».

ObopynoBaHue: CBETOBOH MUKPOCKOI, MUKPOTIPENapaThl SIUIEKICTOK M CIEpMaTO30UA0B, MOienb «LIUKI pa3BUTHS ISATYILIKN.

JladopatopHas padora «/I3ydyeHue CTpOEHUs MOJIOBBIX KJIETOK HAa FTOTOBBIX MUKPOIIPENapaTaxy.

IlpakTuyeckas padota «BpIsBIeHHE TPU3HAKOB CXOJICTBA 3aPOAbIIIIEH TO3BOHOYHBIX JKHBOTHBIX).

Jla6opaTopHasi paboTa «CTpoeHHe OpraHOB Pa3MHOMXEHHS BBICIINX PACTEHUII.

Tema 11. 'eHeTHKa — HayKa 0 HACJIeICTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

HcTopust ctaHOBNEHHSI W pa3BUTHS T€HETHKH Kak Hayku. Paboter I'. Mengens, I'. ne ®@puza, T. Moprana. Poiap oTeuecTBEeHHBIX YUYEHBIX B Pa3BUTHUU TE€HETHKH.
Paboter H. K. Konsiiosa, H. . Basunosa, A. H. Benoszepckoro, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE T€HETUYECKUE TTOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIEJIbHBIE T€HbI, AIbTEPHATUBHbIC IPU3HAKU, JOMUHAHTHBINA U PELECCUBHBIN MPU3HAK,
TOMO3WTOTA, TETePO3UroTa, HYHUCTas IWHUS, THOpUAbI, TeHOoTHn, (eHoturl. OCHOBHBIE METOABl TEHETHKH: THOPWUIOIOTHYECKHH, NHUTONOTHYECKHHA, MOJEKYJSIpHO-
TE€HETUYECKUH.

JdeMoHcTpanuu

[optpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koxsros, H. H. Basunos, A. H. benozepckutii, I'. 1. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodees-
Pecosckuil.

Tabnuie! 1 cxeMbl: «MeToAbI TeHETHKI», «CXeMBbI CKPEIIUBaAHUS».

JlagopaTtopHas padoTa «/lpo3odmuia kak 00bEKT FTeHETHYECKIX UCCIEIOBaHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuanue. [1epBolii 3akoH MeHiens — 3aK0H eJMHO00pa3us rTHOpUI0B nepBoro nokoneHus. [IpaBuno nomuanpoBanus. Bropoii 3akon Menaens
— 3aKOH pacIlerieHus Npu3HaKoB. Lluronornyeckre 0CHOBEI MOHOTMOPHIHOTO CKpeIlMBaHUA. [ UIIOTe3a YUCTOTHI TaMeT.

AHanmuzupytouiee ckpeirpanue. [IpoMexyTOuHbIi XapakTep HaciaenoBaHud. Paciienenye Npu3HaKkoB IPY HEMOJHOM IOMUHUPOBAHUH.

JurnbpugHoe ckpemuBanue. TpeTuii 3akoH MeHIens — 3aKOH He3aBUCUMOT'0 HaCJIeIOBaH!s IPU3HAKOB. L{uTonornyeckre 0OCHOBBI JUTHOPHIHOTO CKPEIIUBAHNSI.

CuennieHHOoe HacienoBaHue npusHakoB. Paboter T. Moprana. CuemieHHOe HacjeqoBaHHE T'€HOB, HAapyLICHHE CLEIUICHUS MEXIY TeHaMH. XPOMOCOMHas TEOpus
HaCJEICTBEHHOCTH.

I'enernka moma. XpOMOCOMHEIN MEXaHU3M OIPEACICHUS IMoja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. | 'OMOTaMeTHBI W TeTepOraMeTHBINH IMOJ. | eHeTudeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CLETNIEHHBIX C TIOJIOM.

l'enotun kak wnenoctHas cuctema. [lmeHoTpomusi — MHOXKECTBEHHOE NeWCTBHE TIeHa. MHOXKECTBEHHBIM aiienu3M. B3auMozeiicTBHe HeaIeNbHBIX T'€HOB.
KommementaprocTs. Omuctas. [lomMepust.

I'eneTnvyecknii KOHTPOJIb PAa3BUTHUS PACTCHUH, )KUBOTHBIX W YEJIOBEKA, a TaKXkKe (PH3MOJIOTHIECKUX MPOLECCOB, OBEACHUS U KOTHUTHBHBIX (QyHKIMH. ['eHeTn4yeckne
MEXaHU3Mbl CHMOHMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBHUS «XO31H — Mapa3uT» U «X035UH — MUKpOOHOM». | eHeTHUecKre aclieKThl KOHTPOJISl M U3MEHEHHSI HacleICTBEHHON
WH(GOPMAITNH B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpetsi: I'. Mennens, T. Mopras.

Tabmumpr n cxembl: «llepBplii m BTOpOW 3akoHBl MeHpens», «Tperuit 3akoH MeHzaens», «AHANIM3HUpYOIIee CKpelnBaHuey», «HemomHoe moMmHHpOBaHHWEY,
«CrennieHHOE HaclieIoBaHUE MPHU3HAKOB y Npo3odmiby, «['eHernka mona», «Kapuotun yemosekay, «Kapuotun npozodmisy, «Kapuorun nrue», « MHOXKECTBEHHBIH
aiienu3My», « BzanmoieiicTBre TSHOBY.

ObopynoBanue: MOJENb AJIs1 JEMOHCTPALMK 3aKOHOB €ANHO00pa3us ruOPHUIOB MEPBOTO MMOKOJICHUS U PACLICIUICHHUS] IPU3HAKOB, MOJENb ISl AEMOHCTPAIMN 3aKOHA
HE3aBHCHUMOTO HACJIEJIOBAHMUS TIPU3HAKOB, MOJIEIb JJISl IEMOHCTPAIIMH CIETNIEHHOTO HaclleZI0BaHUS IIPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoTIpenapat: «Jlpo3odmuiay.

IpakTuyeckas padora «/3ydeHne pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UITBI».

IpakTHyeckas padora «/3ydeHne pe3ynbTaToB IMTHOPUIHOTO CKPEIIMBAHUS Y JPO30(UIbI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTHU

B3aumopeiicTBue reHoTHIIA U Cpesl pu GopMupoBaHUH PeHoTuna. M3MeHInBoCTh Mpu3HakoB. KauecTBEHHBIE M KOJTHMYECTBEHHBIE MPU3HAKU. BUABI H3MEHUNBOCTH:
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MopandukanuonHas HW3MEHYMBOCTh. Poib cpembl B (GopmMupoBaHMH MOIUGUKANMOHHON W3MEHYWBOCTH. HopMa peaknnu mNpu3HAKa. BapuarmoHHBIR psag u
BapuanuoHHas kpusas (B. Moranucen). CoiicTBa MOIU(UKAIIMOHHON U3MEHYMBOCTH.

I'eHoTHIMYeCcKas H3MEHUYUBOCTh. CBOICTBA TEHOTUITMYECKOW N3MEHYHBOCTH. BHIIbI T HOTUIIHYECKOW N3MEHYHMBOCTH: KOMOWHATHBHAS, MYTAI[MOHHASI.

KoMOnHaTHBHasE W3MEHUYMBOCTH. Meiio3 M TOJOBOM IpoIllecC — OCHOBA KOMOWHATHBHOM W3MEHYHMBOCTH. POJIb KOMOWHATHBHONH H3MEHYHMBOCTH B CO3JaHHUH
TEHETHYECKOT0 pa3HooOpa3ns B Mpeesiax OHOTO BUAA.

MyTanioHHass U3MEHYUBOCTh. Buabl MyTaluii: reHHbIe, XpOMOCOMHEIE, TeHOMHbIe. CIIOHTaHHBIC U WHAYIIMPOBAHHBIE MyTallUd. SIIepHBIC U IUTOIIA3MaTUYCCKUE
MyTanuu. CoMaTU4YeCcKue U MOJIOBble MyTaluu. [IpuunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl U UX BIMSHHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAalMOHHOI'O IpoLecca.
3aK0H TOMOJIOTHYECKHX PSIIOB B HacieacTBeHHON n3MeHunBocTH (H.M. BaBmioB). BHesmeprast H3MEHIHMBOCTD W HACIIEICTBEHHOCTb.

Dnueenemuxa u INULEHOMUKA, POTIb FNUSCHEMUYECKUX PAKMOPO8 8 HACIEO08AHUY U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JeMoHCTpanuu

[Toptpetsi: I'. ne ®pus, B. Noranucen, H. U. BaBunos.

Tabmuupr U cxembl: «Buasl u3MeHuuBOCTHY, «MoOIU(UKAIMOHHAS WM3MEHYUBOCTH», «KOMOMHAaTHBHAs HW3MEHYMBOCTHY, «Meito3y, «OImioa0TBOpEeHUEY,
«["enernueckue 3a00s1eBaHus YeI0BeKa», « Buiasl mytaruii.

O6opynoBaHue: )KUBBIE U TepOapHbIE IK3EMIUIIPHI KOMHATHBIX PacTeHUH, pUCYHKH ((poTorpadni) )KUBOTHBIX C pa3IMYHBIMA BUAAMHA W3MEHYHBOCTH.

JlaGopaTopuast padora «VccienoBanre 3akOHOMEpHOCTEH MOIU(DUKAIIMOHHON W3MEeHUUBOCTH. [1ocTpoeHHE BapUAIIMOHHOTO PsiJia U BAPUAIIMOHHON KPHUBOY.

I[pakTuyeckast padora «MyTarmu y 1po30Qp bl (Ha TOTOBBIX MUKPOTIPENapaTax ).

Tema 14. I'eHeTnKa YesIOBeKa

Kapuorun genmoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUS TeHOMa dYelloBeKa. MeToapl M3y4eHHs TEeHETHKH YeIOBEKa: IeHealIOTWYECKH, ONM3HEIOBBIH,
[UTOTCHETUYECKUN, MOMYJSIIUOHHO-CTATUCTHUCCKUM, MOJEKyIsIpHO-TeHeTHYecKuil. COBpEMEHHOE OIpeNeNicHue TEeHOTHUIA: IOJIHOTCHOMHOE CEKBEHHPOBAHUE,
TeHOTUNMPOBaHWE, B TOM uucie ¢ momompio IIIIP-ananm3a. HacnencrBennble 3a0onieBaHUS YelnoBeKa. | eHHbIE W XPOMOCOMHEIE OOJIE3HU uYelnoBeKa. bonesHu c
HACJICJICTBEHHOH TIPeNpacloNoKeHHOCThI0. 3HAaYeHHe MEAWIWHCKONM TeHEeTWKW B TMPENOTBPAIICEHWH ¥ JICYEHWH TeHETHYECKHUX 3a00JIeBaHWH dYelloBeKa. MemuKo-
TeHETHYeCKoe KOHCYNbTUpOoBaHHE. CTBOJOBBIC KJICTKH. [IOHATHE «TE€HETHYECKOTO Tpy3a». DTHUECKHE ACMEKTHl HMCCIEAOBAHHWA B OOJACTH PETAKTUPOBAHUS TC€HOMa M
CTBOJIOBBIX KJIETOK.

I'enetndeckne (hakTOphl TOBBIICHHONH YYBCTBHTEIBHOCTH 4YeNOBeKa K (U3NIECKOMY M XHMHYECKOMY 3arpsi3HEHHIO OKpyKarolled cpensl. | 'eHeTmueckas
MPEIPACIIOIOKEHHOCTh YEJIOBEKa K MaTOJIOTHSAM.

JdeMoHcTpanuu

Tabmuip! u cxemsl: «Kapuotum denoBeka», «MeToapl H3ydeHHsI TEHETUKH YelloBeKay, «[ eHeTnueckue 3a00JIeBaHUS YEIOBEKaY.

IIpakTuyeckas padora «CocTaBiIecHUE U aHATTN3 POIOCIOBHOIY.

Tema 15. Cesekuusi Oprann3mMoB

JloMecTukamus u cenekius. 3apoxaeHue celleKiuu u fomectukanuu. Yuenue H. . Basumosa o LleHTpax mpoucxoxaeHus 1 MHOT00Opa3us KyJIbTYPHBIX PACTCHHM.
Ponp cenexuuu B CO3IaHMM COPTOB PACTEHHM M TMOPOJ >KUBOTHBIX. COpT, moponaa, mTaMM. 3aKOH TOMOJIOTHYECKHX DSJOB B HaclielcTBeHHOM u3MeHunBoctu H. H.
Baswuiosa, ero 3HaueHue A CEICKIIMOHHONU PabOTHI.

MeTozpl CeNeKIMOHHON paboThl. MICKyCCTBEHHBIH OTOOP: MAacCOBBIA M WHIAMBUAYAIIbHBIA. DTanbl KOMOWHAIIMOHHOW CeJICKIUU. VIcTbITaHue TpOW3BOAUTENCH IO
nmotoMcTBy. OTOOp O TEHOTHITY C TOMOIIBIO OIIEHKH (PEHOTHITA TOTOMCTBA U 0TOOP 10 TEHOTHUITY ¢ ToMoInbto aHanmm3a JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJl CEICKITMOHHON paOoThl. PagranimoHHbIN 1 XMMHYECKIH MyTareHe3 Kak HCTOYHUK MyTaIli Y KyJbTyPHBIX ()OPM OpTraHU3MOB.
Hcnonp3oBaHue reHOMHOTO PEITAKTUPOBAHUS M METOI0B pekoMOuHanTHBEIX JIHK myist mosmydeHus: iexofHOro MaTepuaa Ajis CeJISKINH.

[Momyuenue monurionoB. BHyTpuBHAOBas rudpunu3anus. bau3kopoacTBEeHHOE CKpellnBaHue, Wil HHOpUIUHT. HepoacTBeHHOe CKpelnBaHue, Uiu ayTOPUINHT.
I'ereposnc m ero mpuumHbl. Vcmonmp3oBaHme retepo3nca B cenekiuu. OtmanéHHas rudpuamzanuda. [Ipeomonenne Oecrutofmst MeXBHUAOBBIX THOpHIOB. [locTimkeHuns
CEJICKIINY PACTCHUN U KUBOTHBIX. «3eEHASI PeBOIOYUAY.

CoxpaHeHHE U U3YYCHHE TCHETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUN U UX TUKUX POJIUYEH Ui CO3JaHUS HOBBIX COPTOB U THOPHIIOB CEILCKOXO3SHCTBEHHBIX
KYJbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuidecKUMu pecypcamu CenbCKOXO03AUCMBEHHbIX U NPOMbBICA0BLIX JHCUBOMHBIX 6 YEAAX YIYYUIeHUs] CYUeCmBYIOWUx U
CO30aHUsT HOBBIX NOPOO, JTUHUL U KPOCCOB, 8 MOM HUCTE C NPUMEHEHUEM COBPEMEHHbIX MeMO0008 HAYUHbIX UCCIe08aHUI, NepedosblX udell U NePCReKMUBHbIX MeXHOI02ULL.
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[Toptpetsi: H. Y. BaBunos, N. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykeauenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabmuupl u cxembl: «LleHTpBI MPOUCXOXKAECHUS W MHOTO00pa3us KyJNbTYPHBIX PAacTCHHR», «3aKOH TOMOJOTMYECKHX PSAAOB B HACIECACTBEHHOW HM3MEHYHBOCTHY,
«Meronp! cenekimmy, «OTnanéHnas ruopuau3anusy, «MyTareHes».

JladopatopHas padora «/I3yuyeHue COPTOB KyJIbTYPHBIX PACTEHUIN U HOPOJ JOMAIIHUX KUBOTHBIX».

JladopaTtopHas padora «/3yueHrne METOIOB CEICKITUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHuUi».

Ikckypeus «OCHOBHBIE METOJIBI U JIOCTDKEHUS CETIEKIIUN PACTEHUH U )KUBOTHBIX (HA CENEKIIMOHHYIO CTaHIIHMIO, TUIEMEHHYIO pepMy, COPTOMCIIBITATENFHBINA YUaCTOK,
B TETUIMYHOE XO3SHCTBO, B IAOOPATOPHIO arpOYHUBEPCUTETA WITH HAYYHOTO HIEHTPA)».

Tema 16. BUOTEXHOJIOTHA ¥ CHHTETUYECKAS OUOJIOTHSA

OOBEKTHI, UCTONb3yeMble B OWOTEXHOJOTHH, — KJIETOYHBIE M TKAHEBBIC KYJIbTYPbl, MUKPOOPTAaHU3MBI, MX XapaKTEPHCTUKA. TpaaullMOHHAs OUOTEXHOJIOTHS:
xje0omneueHre, MOYICHIE KUCIOMOJIOYHBIX IMPOAYKTOB, BUHOACHNE. MukpoOnoornueckuii cuaTe3. OOBEKTH MUKPOOHOIOTHYECKIX TeXHOJoTHH. [Ipon3BoacTBo Oemnka,
aMUHOKHCIIOT ¥ BUTAMUHOB.

CozfaHye TEXHOJOTHMM M MHCTPYMEHTOB LIEJIEHANPABICHHOIO M3MEHEHUS M KOHCTPYHMPOBAHHUS T'€HOMOB C LEJBIO IOJIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB,
CoJleprKaIllnX HE BCTPEUAIOMINECs B IPUPOe OMOCHHTETHYECKUE Iy TH.

Krnerounas mmxeHepus. MeToasl KyJIbTYphl KIETOK M TKaHeW pacTeHWid W >KMBOTHBIX. KpmoOanku. ComaTtmueckas THOPHIN3ALNSA U COMATHYECKUI IMOPHOTEHE3.
Hcnonp3oBaHue TaluionIoB B CENEKIUH pacTeHul. [loryyenue MOHOKIOHANbHBIX aHmumen. Mcnonv306anue MOHOKIOHATbHBIX U NOAUKIOHATLHBIX AHMUMENL 8 MeOuyuHe.
HckyccTBeHHOE OIIIONOTBOpPEHHE. PEKOHCTpYKIHMS SHIEKIETOK W KIOHWPOBAaHUE JKUBOTHBIX. MeTON TpaHCIUIAaHTAUU SAEpP KIETOK. 1exHonozuu 0300posieHUs,
KYIbMUBUPOBAHUA U MUKPOKIIOHANLHO20 PAZMHONMCEHUSL CeNbCKOXO3AUCBEHHBIX KYAbMYD.

XpoMocoMHasl ¥ TeHHasi HHKeHepHs. VICKyCCTBeHHBIN CHHTE3 T'eHa U KOHCTpyupoBaHue pekomOuHanTHbIX JJHK. Cozoanue mpanceennvix opeanusmos. JJoctmxxeHus
Y TIEPCIIEKTUBBI XPOMOCOMHOM M TEHHON MHXECHEPHUHU. DKOJIOTUYECKUE U AITHIECKUE MPOOIEMBbI T HHOW WH)KEHEPHH.

Menumnuackrue 6uorexHosorud. Iloctrenomnaas mudposas Memuinaa. [11P-auarnocTrka. MeTaboIOMHBIN aHAIN3, TCHOIEHTPHUYCCKHUI aHaN3 MPOTeoMa JeIoBEKa
JUISL OLIEHKH COCTOSIHUSI €ro 370poBbdA. VCIonb30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-OnommkeHepus Ui pa3padOTKH (yHIaMEHTAIbHBIX OCHOB
MEIWIUHCKAX TEXHOJOTHH, CO3JaHUS KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTHH TpEXMEPHOro OWONpHHTHUHra M ckapdonguHra s pelleHus 3anad
MIEPCOHATN3UPOBAHHOW MEHUIINHEL.

CoznmaHrie BEKTOPHBIX BaKIMH C Iedbl0 oOecredeHuss KOMOMHHPOBAaHHON 3amuThl oT Bo30yaurtener OPBU, ycraHoBneHMEe MONEKYNSAPHBIX MEXaHH3MOB
¢ynkumonuposanusi PHK-conepskammx BUpycoB, BRI3BIBAIOLIMX 0CO00 ONacHbIe 3a00JIeBaHHS YEIOBEKa U )KUBOTHBIX.

JdeMoHcTpaunu

Tabmump! u cxemsl: «Mcronp30BaHe MUKPOOPTaHI3MOB B ITPOMBIIIUIEHHOM MTPOU3BOACTBEY, «KieTouHas nmkeHepus», « eHHas HHKEHepUsD).

JlagopaTtopHasi padoTa «/3ydeHue 00beKTOB OUOTEXHOJOTHIY.

IIpakTn4yeckast padora «IloxydeHne MOTOYHOKHUCIBIX IPOTYKTOBY.

IKceKypeus «bHoTexXHOIOTHS — BaKHEHTIIast MPOU3BOANTENbHAS CHIIa COBPEMEHHOCTH (Ha OMOTEXHOIOTHYECKOE TTPOU3BOICTBO)».

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI ITIO BUOJIOI'UN HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yslbTaTaM OCBOCHHUS OOYYAIOIIMMHUCS MPOTrPaMM CPEAHEro o0uero oopa3oBaHus: JIMYHOCTHBIC, METAlIPEIMETHBIC U
IpeIMETHBIE.

B cTpykType JHYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MPOTPaMMBbI 10 OHOJIOTHU BBIJENEHBI CIEAYIONINE COCTABIIIONINE: OCO3HAHHWE OOYYaIOIMIMMHUCS POCCHUHCKON
TrpaXXJaHCKOH MAEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOTIPENEIICHHIO, HAluYue Momusayuy K 00y4eHuI0 OUOJIOTUH, YereHanpagieHHoe
paszeumue BHYTPCHHUX YOEKACHUM TMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEH U UCTOPUYECKUX TPAAULMHA Pa3BUTHUSI OMOIOTHYECKOT0 3HAHUS, 20MOGHOCMb U CNOCOOHOCTb
00ydalonmxcsi PyKOBOJACTBOBATbCS B CBOEH JESATETHHOCTH II€HHOCTHO-CMBICIIOBBIMH YCTaHOBKAaMH, NPHUCYHINMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHHA, Haluyue

NPU60COSHUHU OJIOI' MHC O RYJIbTYPbl, C/IOCOUHRO oz ride6trrio LICJIN 1 DONTb mMMSHCHHDBIC 11JIdHbBI.



JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IPOrpaMMbl II0 OHOJIOTMM JIOCTUTalOTCs B EAMHCTBE Y4YEOHOH M BOCIHTATENbHOW [ESTEIBHOCTH B COOTBETCTBUU C
TPaJUIIUOHHBIMA POCCHUICKUMH COIIMOKYJIbTYPHBIMH, HUCTOPUYECKUMH M JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH, NPUHATHIMH B OOIIECTBE MpaBUIAMH U HOpPMaMH
MIOBEJICHUS U CIIOCOOCTBYIOT IpOIieccaM CaMOIIO3HAHMUS, CAMOBOCIIUTAHHS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMY JIMYHOCTH, TATPHOTH3MA U YBAKEHHUS K 3aKOHY
U IPaBOIOPSAKY, YEIOBEKY TPYZAa U CTapILEMy IOKOJIEHHIO, B3aNMHOI'O YBaXKEHHUsI, OEPEKHOT0 OTHOIIECHUS K KyJIbTYPHOMY HAacJIeOUI0 M TPalulMiIM MHOTOHALIMOHAIBHOTO
Hapoaa Poccuiickoit denepainu, npupoae U OKpyKaroule cpeae.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS y4yeOHOro mpenMmera «bBHOJOTHS» AOIKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh 0Oy4aromIMXCs PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3MLUEH JINYHOCTH, CUCTEMON LEHHOCTHBIX OPUEHTALMH, MO3UTHBHBIX BHYTPEHHUX YOEKAEHHUH, COOTBETCTBYIOIIUX TPaIULMOHHBIM
[EHHOCTSIM POCCHUHCKOTo OOIecTBa, pacIIMpeHre >KM3HEHHOTO OIbITa W ONbITa JESATENFHOCTH B MPOIECCE pealn3alliid OCHOBHBIX HANpPaBICHWHA BOCIHTATEIHHOU
JIeSITEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa’kaaHCKOro BOCIUTAHNSA:

c(hOpMHUPOBAHHOCTD I'PA’KAAHCKON MO3UIIMK 00YYarOIIETrocss KaK aKTUBHOI'O M OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 00IIeCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, yBaKEHHE 3aKOHA U IPABOIOPSJIKA;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH AEATEIHLHOCTH IPU CO3JaHNH YUEOHBIX IPOCKTOB, PELICHUH YUCOHBIX U T03HABATEIBLHBIX 33]a4, BHIITOIHEHHH OMOIOTHUECKIX
9KCIEPUMEHTOB;

CIIOCOOHOCTP OTPEAETATH COOCTBEHHYIO IMO3UIUIO TIO OTHOIIIEHHUIO K SBJICHUAM COBPEMEHHOH JKU3HH U OOBSICHATS €€,

YMEHHE YUYUTHIBATh B CBOHMX JEHCTBUIX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHSI JIOJEH C pasHBIMH YOEKACHUSMH, KYJIbTYpPHBIMH HEHHOCTSMH H
COLIMAJIbHBIM TOJ0XKEHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS Y4YeOHBIX, [IO3HABATENbHBIX U HCCIEOBATEILCKUX 3a]ad, YBRKUTEIHHOI'O OTHOLIEHUS K
MHEHUIO ONTIOHEHTOB ITPH 00CYKJICHHU CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO COACPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOH EATENBHOCTH;

2) NATPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM TpakJTaHCKOW MAECHTHYHOCTH, MaTPUOTU3MA, YBAKEHHUS K CBOEMY Hapoiy, UyBCTBAa OTBETCTBEHHOCTH mepea PonuHoii, ropaocTu 3a
CBOI1 Kpaii, cBor0 PonnHy, CBOM S3BIK U KYJBTYPY, IPOILIOE M HACTOAIIEE MHOTOHALIMOHAILHOTO Hapoaa Pocenu;

[IEHHOCTHOE OTHOIIEHHUE K NMPUPOJHOMY HACIEAMIO U TaMATHHKAM MIPUPOJIBL, JOCTIKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAC;

CIOCOOHOCTP OIIEHMBAThH BKJIAJ] POCCUACKUX YUEHBIX B CTAHOBIIEHHE W Pa3BUTHE OMOJIOTHH, TOHUMAHHS 3HaUYEHHUs OMOJIOTHH B TO3HAHUY 3aKOHOB TPUPOBI, B )KU3HH
YeJI0BeKa M COBPEMEHHOT0 00IIeCTBa;

uzaeiHas yoe:k IEHHOCTh, TOTOBHOCTH K CIIY’KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro cynp0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE NYXOBHBIX LIECHHOCTEN POCCUICKOTIO HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3THYECKOTO OBEACHHUS;

CIOCOOHOCTD OLIEHUBAThH CUTYALMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUs], OPHEHTHPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JJUYHOTO BKJIAJIa B IIOCTPOCHHUE YCTOMYMUBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POIUTENSM, CO3/JaHUIO0 CEMbH HA OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEH ceMeHHON JKU3HHU B COOTBETCTBUU C TPATULIMSIMHU
HapozaoB Poccun;

4) 3cTeTHYeCKOr0 BOCTIMTAHUS:

3CTETHUYECKOE OTHOIIEHHE K MUPY, BKIIIOYAsi SCTETUKY ObITa, HAyYHOTO M TEXHMYECKOT0 TBOPYECTBA, CIIOPTa, TPYAad, OOMIECTBEHHBIX OTHOIICHHIA;

MMOHMMaHUE SMOIIMOHAIIEHOTO BO3/ICHCTBHS JKUBOU MPHUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPaKCHHUIO B PA3HBIX BUJaX UCKYCCTBA, CTPEMIICHHUE MPOSBIISATE KAYECTBA TBOPUECKOM JINYHOCTH;

5) puznyeckoro BocnuTaHusi, POPMUPOBAHHUS KYJIbLTYPHI 310POBbS U IMOIHOHATBLHOI0 0JIATOMOJIYYHSA:

MOHUMAaHUE U peaiu3anus 310poBoro u Oe3omacHoro odpasa >KM3HHU (3J0pPOBOE MHUTaHKE, COONIOCHNE TUTHEHNYECKUX NPAaBIWII U HOPM, cOalaHCUPOBAHHBIA PEXXUM
3aHATHH U OTIBIXA, PETYJsIpHas Gu3nyecKas aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MYECKOMY M NCHUXHYECKOMY
3J10pPOBBIO;
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OCO3HAaHUE MOCIIEACTBHI U HEMPHUATHSI BPEAHBIX IPUBBIYEK (YIIOTPEOIECHHUS aJIKOT0JIsI, HAPKOTHKOB, KYPEHHU);

6) TPY10BOI0 BOCTIMTAHMS

TOTOBHOCThH K TPYy, OCO3HaHUE IICHHOCTH MacCTEpPCTBAa, TPYAOII00UE;

TOTOBHOCTh K AKTUBHOM JIEATEILHOCTH TEXHOJOTHYECKOM M COLMAIbHON HAIPABACHHOCTH, CIIOCOOHOCTh HHUI[MMPOBATD, INTAHUPOBATH K CAMOCTOSTEIILHO BBIIOIHATH
TaKyIO JCATEIbHOCTD;

WHTEpEC K Pa3IuuHbIM cepaM NpoeCCHOHANBLHON NEATSIBHOCTH, YMCHHE COBEpIIATh OCO3HAHHBIN BHIOOp OyaymIeid mpodeccuu U peain30BhIBATE COOCTBEHHBIC
JKM3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPa30BaHUIO Ha TPOTSHKEHUH BCEH KHU3HM;

7) 3KOJOTHYECKOT0 BOCTINTAHNS:

9KOJIOTUYECKH 1IeJeCO00pa3HOe OTHOMICHHE K IMPUPO/JIEe KaK UCTOYHHUKY KH3HU Ha 3eMJie, OCHOBE €€ CyIECTBOBAHUS;

MOBBIIIICHUE YPOBHS 3KOJIOTHYECKON KYJIBTYPhI: IPHOOPETCHHE OMbITA FIAHUPOBAHUS IIOCTYNKOB 1 OLIEHKH UX BO3MOKHBIX IMOCICACTBUM I OKPYKAIOIICH CPE/Ibl;

OCO3HaHUE I100ATLHOTO XapaKTepa SKOJOTHUCCKHUX MPOOJIeM U IMyTeH UX PEIICHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh NpUOOpETaeMble MPU M3yYeHUH OWOJIOTMU 3HAHUS W YMEHUS NpPHU pPEIIeHUH NpoOJjeM, CBS3aHHBIX C pallMOHAIBHBIM
MIPUPOJIOTIONE30BaHKUEM (COOITIOJICHUE MPABHJI TOBEJICHUS B MPHPO/IC, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHS B SKOCHCTEMAX, OXpaHy BHIIOB, KOCHCTEM, Orocdepsl);

aKTHBHOE HEIPHUATHE JICHCTBHM, MPUHOCIIIUX BPEI OKPY)KAIOLICH NPUPOIHON Cpele, YMEHHE IPOTHO3UPOBaTh HEOIArONPHUSITHBIC 3KOJOTHYESCKHUE IMOCISACTBUS
MPEIPUHUMACMBIX JICHCTBHIA U TPEOTBPAIATh UX;

HAJIUYME PA3BUTOTO SKOJIOTHUECKOTO MBINUICHHS, SKOJOTHUECKON KYJIBTYPHI, OIMbITA JACATEILHOCTH 3KOJIOTHYECKOW HAMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MU B IM03HABATE/ILHOM, KOMMYHHUKATHBHOM M COIUAIBHOM MMPAKTHKE, FTOTOBHOCTH K YYaCTHIO B IIPAKTUYCCKON ACITEIBHOCTH SKOJIOIHYSCKON HAIPABICHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOW NMPAaKTUKH, OCHOBAHHOTO HA JAMAJIOTe KYJIbTYD,
CIOCOOCTBYIOIETO OCO3HAHHIO CBOETO MECTA B MIOJHMKYJIETYPHOM MHUPE;

COBEPIIICHCTBOBAHKE SI3bIKOBOM M YUTATEIBCKOM KYJIBTYPBI KaK CPEJCTBA B3aMMOACUCTBUS MEX/TY JFOJABMHU U TIO3HAHUS MUPA,;

MMOHUMaHUe Crienu(UKA OMOIOTHH KaK HayKH, OCO3HaHUS e€ poyid B (GOPMUPOBAHUH PAITMOHATBHOTO HAYYHOTO MBIIILICHUS, CO3aHUM IIEIOCTHOTO MPEICTABICHUS 00
OKpY’KarollleM MHUpPe Kak O eIWHCTBE MPHUPOJIbI, YEIOBEKa W OOIMIECcTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelleHHH TpoOJIeM COXpaHEHHs MPUPOJTHOTO
paBHOBECHS;

yOXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMU JUIS COBPEMEHHOM IMBWJIM3AlMU: OOECIICUYCHUST HOBOI'O YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JaHHE IEePCIICKTHBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX peIlaTh PeCypCHbBIC MPOOJIEMbI Pa3BUTHS UYEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TIOOATBHBIX IKOJOTMYECKUX MPOOJIEM U 0OecreueHHs
nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIMOHATIBHOMY HMCIOIB30BAHHMIO MPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHUU OMOJIOTMYECKUX 3HAHWN B LEJSIX IOBBIINICHUS OOIICH KYJIbTYPbI, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, KaK COCTABHOW YacTH
(YHKIIMOHAIEHOM TPaMOTHOCTH 00y4aromuxcs, opMUPYEMOH MPH U3ydeHUH OHUOJIOTHH;

MOHUMAaHWE CYIIHOCTH METOJIOB TO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, COCOOHOCTH UCIOJIL30BATh MOJy4YaeMble 3HAHUS JJIS aHANM3a U OOBICHEHUS
SIBIICHUI OKPY)KAOIIEro MUPa M HMPOUCXOIAIIMX B HEM HM3MEHEHH, YMEHHE JiejaTh 0O0OOCHOBAHHBIC 3aKJIIOYCHHMS Ha OCHOBE HAy4YHBIX ()aKTOB U MMEIOIIMXCS JaHHBIX C
LEJBIO MOJTyYEHUS JJOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO UCIIONIb30BaTh OMOIIOTHUECKUE 3HAHUS JJ1s pEIieHHs POOIIeM B pealibHbIX )KU3HEHHBIX CHTYAIUIX;

OCO3HaHUE IIEHHOCTH HAYYHOH JeATEIbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh MPOSKTHYIO M UCCIIEI0BATEIBCKYIO AEITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY O0pa30BaHUI0 M CaMO00pa30BaHUIO, K aKTHBHOMY TOJYYCHHIO HOBBIX 3HAHUH MO OHOJOTMH B COOTBETCTBUHU C
JKU3HEHHBIMU TIOTPEOHOCTSMHU.

METANPEJIMETHBIE PE3YJIBTATBI
MertanpeaMeTHble pe3yJbTaThl OCBOCHUS y4yeOHOro mpeamMera «bHoOmOTus» BKIIOYAIOT: 3HAUYUMBbIE AT (OPMUPOBAHMS MHPOBO33PEHUS OOYUarOLINXCs

MCEXKIUCHUIITIMHAPHBIC (MC)KHpe):[MeTHLIe) 06meHaquI)Ie IIOHATHSA, OTPAXKAIOIINE LEJIOCTHOCTD H&y‘lHOI:I KapTHUHbLI MUpa U cneumbmcy METOJ0B ITO3HAHUA, UCITIOJIB3YEMBIX B

C C BCHHD HAdYRdX BCLIC 310 HCOPI N ABJICHMC DOLIC ] CMd HAdAYHHDbIN  (PdR D HII Y 1101C5d AdROHOMCPHO b dROH, COPHMA, 1 CAUOBdHNMC,




HaOIIoleHNe, W3MEpEHHUe, SKCIIEPUMEHT U OpyTrue); yHUBepcajbHble ydueOHble IeiicTBUS (IO3HABaTEIbHbIE, KOMMYHUKAaTHBHBIEC, PETyJIATHBHBIE), OOECIEUMBAIOLINE
¢opmupoBaHre (YHKIMOHANBHOW TPAaMOTHOCTH W COIMAIBHOW KOMIIETCHIMHM OOY4YalOUIMXCS;, CHOCOOHOCTh  OOydaromuXcsi —HCIOJIb30BaTh  OCBOCHHBIC
MEKIUCHUILTHHAPHbBIE, MUPOBO33pPEHYECKUE 3HAHUS U YHUBEpCAJIbHBIE YUeOHbIe ACUCTBHS B IO3HABATEIBHON U COIIMAIBHON MPAKTHKE.

B pesynbprare nzydeHusi OHOIIOTHN Ha YPOBHE CpeIHEro ooOImiero odpa3oBaHus y oOydatomierocs 0ymyT cOpMUPOBaHBI TTO3HABATEIbHBIE YHUBEPCAIbHBIE YIeOHBIC
JIeHCTBHSI, KOMMYHHUKAaTUBHBIE YHUBEPCAbHBIE yueOHbIe IEHCTBHSI, PETYIATUBHBIE YHUBEPCAIbHbIE YdeOHbIEe JeCTBUSA, COBMECTHAS NESTENbHOCTb.

MertanpeaMeTHbBIE Pe3yIbTaThl OCBOSHHS MPOTrPaMMBbl CpPEIHETO 00IIero 00pa3oBaHusl JOIKHBI OTPaXKaTh:

OgiiaieHHe YHMBEPCAJIbHBIMH Y4eOHbIMHU MO03HABATEIbHBIMHU JACCTBUAMU:

1) 6a3oBble JJOorMYeCcKHe JeilicTBUS:

CaMOCTOSTEIbHO (POPMYITHPOBATH U aKTYAIN3UPOBATh Npo0IeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh IPM OCBOCHMU 3HAHWMU MPUEMBI JIOTMUECKOTO MBILUICHHUs (aHannM3a, CHHTE3a, CPaBHEHUs, KiIacCH(UKaLUHM, OOOOLICHHMS), PACKPHIBATh CMBICI
OMOJIOrNYeCKUX TOHATUHN (BBIIEJIATH UX XapaKTepHbIE IPU3HAKHU, YCTAHABIUBATD CBSI3U C APYTHMU IOHATUAMHU);

OMpPEACIATH LEIN ACATCIbHOCTU, 3aaBasd NapaMETPbl U KPUTECPUHU UX JOCTUIKCHUA, COOTHOCUTH PE3YJIbLTAThI ACATCIIbHOCTH C IMOCTABJICHHBIMU LICTIAMMU,

UCIIOJIB30BaTh OMOIOTHUECKIE IOHATHA AJ1s1 00BsICHEHUS (PAKTOB U SIBICHUI )KUBOH MPUPOABI;

CTPOUTH JIOTUYECKUE DPACCYXKICHHS (MHIYKTHUBHBIC, ACAYKTHUBHBIC, [0 aHAJIOTWH), BBIABISATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PacCMaTPUBACMBIX SIBICHUSX,
(GhopMyJIUPOBATh BHIBOJIBI M 3aKJIIOUCHHMS,;

MPUMEHSATh CXEMHO-MOJICJIbHBIC CPEICTBA JUTS MTPEJCTABICHHUS CYIIECTBEHHBIX CBS3eH M OTHOIIECHHUH B N3y4aeMbIX OMOJIOTHYECKHX 00BEKTaxX, a TAaKXKe MPOTHBOPEUNi
PasHOro poja, BEISBICHHBIX B PA3IMUHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIaH PEIIEHHs IPOOIEMBI ¢ YIETOM aHAIN3a UMEIOLIMXCS MATEPHATIbHBIX M HEMAaTEePUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBEI B I€ATCIbHOCTb, OLICHUBATE COOTBECTCTBUC PEIYJILTATOB LECJIAM, OUCHHUBATH PUCKHU HOCHCZ[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPIMHHUPOBATH U BBHIOIHATH paOOTy B YCIOBHUSAX PEATbHOT0, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOACHCTBHS;

pa3BUBATh KPeaTUBHOE MBILICHUE IIPU PEILICHUHN >KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbLCKUE €HCTBUA:

BJaJeTh HaBBIKAMH Y4eOHO-HCCIIEA0BATEIbCKON H MPOEKTHOM JESITEbHOCTH, HABBIKAMH pa3pelieHus IpodiieM, clioCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEIICHHS NPAKTHUECKUX 3a/1a4, IPUMECHEHHIO Pa3JIMYHBIX METOAOB IIO3HAHHUS;

HCIIOJIB30BATh Pa3JIMYHBIC BUIbLI ACATCIBHOCTU 110 MMOJIYYCHUIO HOBOT'O 3HAaHUA, €TI0 MHTCPIPCTALIUN, HpeO6pa30BaHI/IIO 1 NIPpUMECHCHUIO B y‘-Ie6HI)IX CUTyalusiax, B TOM
YHrCJIC IpU CO3AaHNN y‘-Ie6HI)IX 1 CONUAJIBHBIX IIPOCKTOB,

(opMHPOBATH HAYUYHBIM THIT MBIIIJICHUS, BIaJAETh HAYYHON TEPMUHOIOTHUEH, KITIOUEBBIMHU MMOHATHUSIMHA U METOJAMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4uu B 00Pa30BaTENbHON ASATEIBHOCTH U XKU3HEHHBIX CUTYaLUsIX;

BBIABJATE MPUYUHHO-CJICACTBCHHLIC CBA3M W aAKTYaJIM3UPOBATH 3a/ady, BBIABUI'aTb T'HUIIOTE3Y eé peUICHUA, HAaXOOAUThb APTryMCHTBI JIA J0Ka3aTCJIbCTBa CBOUX
YTBEP)KICHUH, 3a71aBaTh MapaMeTpbl U KPUTEPHU PELICHUS,

aQHAJIM3UPOBATH ITOJIyYCHHBIE B XOJ1€ PEILICHNS 3aa4H PE3YIbTaTbhl, KPUTUYECKU OLIEHNBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHSIX;

JIaBaTh OI[EHKY HOBBIM CHUTYAaIlHsIM, OIICHWBATh IPHOOPETEHHBIN OIIBIT;

OCYILIECTBIIATD LeNICHANIPAaBICHHBIN TIOMCK MIEPEHOCA CPEICTB U CIIOCOOOB ICHCTBUS B MPOPECCHOHANBHYIO CPEAY;

YMETh IEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO M IPAKTUUECKYIO 00IaCTH KU3HEACATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BbIABUI'aTb HOBBIC UCH, NIPCJIaraTb OpUruHAJIbBHBIC TOAXOABI U PCHICHUA, CTABUTH HpO6HCMI)I " 3aia4y, JOIIyCKAroIMe aJIbTCPHATUBHLIC PCIICHUA.

3) paGora c uHpopManmeit:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOPMAINH (TeKCTe y4eOHOro MocoOusi, HayYHO-IIONYJIIPHON IUTepaType, OMOJIOTNIECKUX CIOBapsAX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B MHTepHeTe), aHaIM3upoBaTh MHGOPMALIMIO PA3IUYHBIX BHIOB U (OpM IMpecTaBICHUS, KPUTUYECKH OLEHUBATH €€ JOCTOBEPHOCTh H
HEMPOTHUBOPEYUBOCTD;

(GbopMynInpoBaTh 3aPOCHl ¥ NIPUMEHATH Pa3InYHbIe METOIBI IPHU ITOMCKE U 0TOOpe OMOIOTNYecKoi HHPOPMALK, HEOOXOANMOMN /AJIs BBIOJIHEHNS YUeOHBIX 3a71ay;

MpuoOpeTaTh OMBIT HCIOIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYyJIbTYPY AKTHBHOTO HCIIOJIB30BAHUS PA3INIHBIX

" TONCROEDIX ClCIeT,



CaMOCTOSATEITFHO BRIOUPATh ONTUMAIBHYIO GOpMY MpeCTaBICHIS OHOIOTrHIecKoi nHpopMaIuu (CXeMbl, TpaduKu, THarpaMMebl, TaOJIUITEI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAay4YHBIH S3bIK B KAYECTBE CPEACTBA NMPU paboTe ¢ OMOIOTHUECKON WH(pOPMAIUC: TPUMEHITh XUMHYECKHE, (PU3NUECKUE U MaTeMaTH4ecKue 3HAKU U
CUMBOITBL, (hOpMYITBI, a00pEBHATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPE00Pa30BLIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BJIa/IETh HABBIKAMH PACIIO3HABAHMS U 3alUTHI HH(OpMaInu, THHOPMAITMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBJjajieHHe YHUBEPCATbHBIMIH KOMMYHUKATUBHBIMU A€ CTBUSIMU:

1) oOenue:

OCYIIECTBJIATh KOMMYHHKAIIMH BO BceX cepax >KM3HH, aKTUBHO YYacTBOBaTh B JHMAJOTe WMJIM IUCKYCCHH IO CYIIECTBY O0OCYXIaeMoW TeMmbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYKIEHUS OTHOCHUTENBHO BBITOTHEHHS MPEeAiaraeMoi 3a1au, YYUTHIBATh HHTEPECHI M COTIIACOBAHHOCTH MO3UIINI APYTHUX YUYACTHUKOB TUAIIOTA WU
JIUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIE CpENCTBa OOIICHHS, MOHMMATh 3HAYEHUE COIMATIBHBIX 3HAKOB, IMPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHTYallHid, YMETb
CMSATYATh KOH(DIUKTHI ¥ BECTH MIEPETOBOPEI;

BJIAJIETh PA3IMYHBIMU CIIOCO0aMU OOIICHUS ¥ B3aMMOJEHCTBHUS, TIOHMMATh HAMEPEHUs JAPYTHX JIIOJCH, IPOSIBISATh YBAKHUTEILHOE OTHOLICHUE K COOECEHUKY U B
KOppEKTHOU (hopMe POpMYITHUPOBATh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JOTMYHO U3JIAraTh CBOXO TOUKY 3PEHHUSI C HCIIONb30BAHUEM SI3BIKOBBIX CPEACTB.

2) coBMeCTHAsA IeATeJbHOCTh:

MOHUMATh W HWCIIOJIb30BaTh MPEHMYIIECTBA KOMAHAHON W WHIMBUAYAILHOW Pa0OTHI MPU PEIICHUM OHOJIOTHYECKOW MpoOJIeMbl, 00OCHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOIECHUCTBUS TIPU pellIeHnH Y4eOHOH 3a1aum;

BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX AEHCTBUIN C YIETOM OOIMX WHTEPECOB U BO3MOYKHOCTEH KaXKI0TO WIEHA KOJUIEKTHBA;

MIPUHMMATh 1[eJI1 COBMECTHOM JIeSITETbHOCTH, OPTaHU30BbIBATh M KOOPAWHUPOBAThH AEMCTBUA 1O €€ TOCTHIKEHUIO: COCTAaBIATh IJIaH ASHCTBUHN, paclpeleNnsTh poiu ¢
y4€TOM MHEHUI Y4aCTHUKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHON pa0OTHI,

OIIEHMBATh Ka4E€CTBO CBOET0 BKJIa/a M KaKOTO yYaCTHHKA KOMaHbI B OOIINH pe3ybTaT M0 pa3pad0TaHHBIM KPUTEPHSIM;

Mpe/yiaraTh HOBEIE TIPOEKTHI, OIEHUBAThH UJCH C MO3UIIMA HOBU3HBI, OPUTHHAIILHOCTH, MPAKTHUECKON 3HAYNUMOCTH,

OCYIIECTBIIATH MO3UTUBHOE CTPATETUYECKOE TIOBEJCHUE B PA3IMYHBIX CUTYAIUSIX, IPOSBIISITH TBOPUYECTBO M BOOOPaKEHUE, OBITh HHUITUATHBHBIM.

OBJ1ajieHUe YHMBEPCAJIbHBIMY PeryJIsiITABHBIMHU AeHCTBUSIMM:

1) camoopranusanus:

MCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS [Tl BBISIBJICHHS MTPOOJIEM M UX PEIICHUS B )KU3HEHHBIX M YYCOHBIX CUTYAIUAX;

BEIOMpAaTh HA OCHOBE OMOJIOTHMYECKUX 3HAHWUU IIENIEBbIE W CMBICIOBBIE YCTAHOBKM B CBOUX JIEHCTBHSIX M MOCTYMKaxX IO OTHOIICHHIO K JKUBOW IMPHPOJIE, CBOEMY
3I0POBBIO U 3J0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEIbHO OCYLIECTBIIATh TO3HABATEIbHYIO JACATEIBHOCTD, BBISBISTH MPOOJEMBI, CTaBUTh W (OPMYIHPOBaTH COOCTBEHHBIC 3aiayll B 00pa3oBaTENbHON
JIEATEIBHOCTU U KU3HEHHBIX CUTYAIIMSIX;

CaMOCTOSITETTFHO COCTAaBJISITH TUIAH PEIISHIsI ITPOOIEMBI ¢ YIETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEHN M MPEINOYTEHH;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM;

pacIupsTh paMKH Y4€OHOTO MPEIMETa Ha OCHOBE JTMUHBIX MPEANIOUYTCHUN;

JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIIeHHE;

OIIEHMBAThH MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh ()OPMUPOBAHHUIO U MPOSBICHUIO IIMPOKOW 3PYIUIMHA B Pa3HBIX OONACTAX 3HAHWM, MOCTOSHHO TOBBIINIATH CBOM 00Pa30BaTENbHBIN U KYJIBTYpPHBIH
YPOBEHb.

2) CAMOKOHTPO.JIb:

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, BHOCUTh KOPPEKTHUBHI B IEATEIHLHOCTD, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIaJICTh HABBIKAMH [TO3HABATEIHLHOW PEQIICKCUN KaK OCO3HAHMS COBEPIIACMBIX JICHCTBHI U MBICIUTEIBHBIX MPOIIECCOB, HX PE3YJIbTaTOB M OCHOBAHUM, UCIIOJIB30BATh
puEMBI pedIeKCHU IJIs1 OIEHKH CUTYAINH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OIICHUBAThH PUCKHU M CBOEBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

TPTHIIMOIE MO AED T aD I e D A I I A P PO Lo TCbHocIT,



3) npuHsITHE CE0N M APYTUX:

IMPpUHUMATh CC6$[, IIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHAMATH MOTHUBBI U apTYMEHTHI IPYTUX MIPH aHAIIN3E PE3YIbTATOB JICATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIUOKH;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH APYTOT0 YeIOBEKa.
HOPEJIMETHBIE PE3YJbTATDI

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS cofepkaHus ydeOHoro mpeamera «buosorus» Ha yriyOia€HHOM YpOBHE OpPHEHTHPOBAaHBI Ha olecrieueHHe MPO(HIBLHOTO
o0yuenunst oOyuaromuxcsi Oronorur. OHU BKIIOYAIOT: crieUupUUecKre Ui OMOJOrHM Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI IEHCTBUII TI0 OCBOCHUIO, MHTEPIPETALNH H
npeo0pa3oBaHMIO 3HAHUH, BUBI ESATEIBHOCTH IO MOJIYYEHHIO HOBBIX 3HAHUHI M UX NMPUMEHEHUIO B PAa3JUYHBIX YUEOHBIX, a TAKXKE B PEaJbHBIX KU3HEHHBIX CHUTyalHUsX.
IIpeameTHbIe pe3yIbTaThl PECTABICHBI 10 TOAAM U3Y4YEHHUS.

[TpeameTHbIe pe3yabTaThl OCBOCHU yueOHOTo peaMeTa «buonorus» B 10 kaacce TOIKHBI OTPAKATh:

c(OpPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTHU B CHCTEME €CTECTBEHHBIX HAayK, B ((OPMUPOBAHNY €CTECTBEHHO-HAyYHOH KapTHHBI MUpPA, B TIO3HAHUN 3aKOHOB
IPUPOABI U PEIIEHUH IPo0IeM paloHaIbHOTO IPUPOAOIOIb30BAHMS, O BKJIae POCCUUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHUE CHCTEMOW OMOJIOTHYECKNX 3HAHUN, KOTOpas BKIIIOYAET: OCHOBOMOJIAraloIye OMOJOTHYecKre TEPMUHBI U TIOHATHS (KU3HB, KIETKA, OPTaHU3M, METa0O0IIN3M,
TrOMEOCTa3, CaMOPETYJISUs, CAMOBOCIIPOM3BEICHHIE, HACIEACTBEHHOCTh, H3MEHUMBOCTh, POCT U pa3BUTHE), OHonoruueckue Teopun (kietounas teopus T. IlIBanHa, M.
[neiinena, P. BupxoBa, xpoMocomHas Teopusi HacneAacTBeHHOcTH T. Moprana), yuerns (H. M. BaBumoBa — 0 meHTpax MHOT00Opasvs M MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHuit), 3aK0HbI (€AMHO00pa3uUsl MOTOMKOB IIEPBOrO IIOKOJIEHUS, PACLICIIEHUs], YUCTOThl FaMEeT, HE3aBUCUMOIro HacienoBaHus I'. MeHzaens, roMOlIorn4ecKux psioB B
HaclleZIcTBeHHOM n3menunBocty H. V. BaBuiioBa), mpuHIMIBI (KOMITJIEMEHTAPHOCTH);

BJaJCHNE OCHOBHBIMH METOJAMU HAYYHOTO IMO3HAHHSA, WCHOJNb3YEMBIX B OMOJIOTMYECKHX MCCIIEIOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHME, U3MEpPEHHE, HaOMI0IeHHE,
SKCIIEPUMEHT);

YMEHHUE BBIICISITh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT M DYKAPHOT, OJHOKIETOUHBIX U MHOTOKJIETOYHBIX OPTaHM3MOB, B TOM 4HCIe OaKTepHii,
rpuOOB, pacTeHHi, )KUBOTHBIX M YEJIOBEKa, CTPOCHHS OPraHOB M CHCTEM OPraHOB PACTEHHUH, YKMBOTHBIX, YEJIOBEKA, MPOLIECCOB >KU3HEAEATENFHOCTH, MPOTEKAIOMINX B
OpraHu3Max pacTeHUH, JKUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHX IIPOLECCOB: OOMEHa BEIIECTB (METadONM3M), NMPEBPAILEHHS 3HEPruH, OpOXKEeHUs, aBTOTPO(HOro u
reTepoTpoHOr0 THIOB NHTaHUSA, (DOTOCHHTE3a W XEMOCHHTE3a, MHUTO3a, MeW03a, raMeToreHe3a, SMOpHoreHe3a, MOCTIMOPHOHANBHOTO pPa3BUTHS, PA3MHOXKEHHA,
WHIWBUAYaJIBLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMOIEHCTBUS T€HOB, TeTepPO3nca, UCKYCCTBEHHOT'O 0TOOpA;

YMEHHE YCTaHaBIHMBATh B3aWMOCBS3HM MEXIy OPraHOMIAMH KJIETKHM U WX (YHKUUSMH, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEeH M MX (YHKUUSIMH, MEXIY OpraHaMu U
CHCTEMaM{ OPTaHOB Y PacTE€HWH, KMBOTHBIX M YeJOBEKa U UX (QYHKIMSIMHU, MEKAY CHCTEMaM{ OPTaHOB M MX (DYHKIMSAMH, MEXIy 3TanaMu OoOMEHa BELIECTB, 3TAalaMu
KJIETOYHOTO IIMKJIA U )KHU3HEHHBIX IIUKIJIOB OPTaHM3MOB, dTariaMi SMOPHOHAIILHOTO Pa3BUTHsI, TCHOTHIIOM U (PeHOTUTIOM, HEHOTHIIOM U (PaKTOpaMH Cpebl OOMTAHHUS;

YMEHHE BBISBIISATH OTIUYUTEIbHBIC TPU3HAKH JKUBBIX CUCTEM, B TOM YHMCIIE PACTEHHIA, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIONb30BaTh COOTBETCTBYIOIIME AaPTyMEHTHI, OMOJIOTMYECKYI0O TEPMHHOJIOTHMIO M CHMBOJHMKY JJISI JIOKAa3aTeJbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX TPYIIIT;

YMEHHE pelath OMOJOTHYECKUE 3aJaud, BBIABISTH NPUUMHHO-CIEICTBEHHBIE CBS3W MEXKIY HCCIETyEeMBbIMH OMOJIIOTHUECKHUMH MPOLECCaMHU U SBICHUSMH, JENaTh
BBIBOZIBI ¥ IPOTHO3bI HA OCHOBAHUU IIOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITIOIHATD JTa00paTOPHBIE U MPaKTHIECKHE pabOThI, COOIIOIATh IPaBMIIa IPX padoTe C YIeOHBIM U TAOOPaTOPHBIM 000pyIOBaHUEM;

YMEHHUE BBIIBUTATh THIIOTE3bI, IPOBEPSATh UX IKCIIEPUMEHTAIBHBIMU CPENCTBAMH, (HOPMYJIHPYsS LeJb WCCIEIOBAHUS, aHATU3UPOBAThH MOJyUYCHHBIE PE3yJbTaThl U
JieNaTh BBIBOJIBI;

YMEHHE YJaCTBOBATh B yUeOHO-HCCIEAOBATEILCKONH padoTe 0 OMOIOTHH, SKOJIOTHH W MEAWIIMHE, TIPOBOAMMON Ha 0a3e IKOJBHBIX HAYYHBIX OOIIECTB, U ITyOIHMIHO
MPEACTABIATH MOJyYeHHBIE PE3YJILTAThI HA YIEHHUECKIX KOH(PEPEHIINSX;

YMEHHE OLEHHMBAaTh 3TUYECKUE AaCIEKThl COBPEMEHHBIX HCCIEIAOBAaHHK B 00JacTd OMONOTMM M MEAMUUHBI (KIOHUPOBaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE,
HalpaBJICHHOE N3MEHEHNE TeHOMA U CO34aHue TPAHCTEHHBIX OPraHU3MOB);




YMEHHE OCYIIECTBIIITH OCO3HAHHEIN BBIOOP OyayIel mpodecCHnoHAIBHON ASSITEIEHOCTH B 0071aCTH OMOJIOTHH, MEIUIINHEI, OMOTEXHOIOTHH, BETEPUHAPUH, CEITHCKOTO
XO3SHCTBA, MUIIEBOH MPOMBINUICHHOCTH, YIIyOJsTh MO3HABATENbHBIN WHTEpEC, HANPABICHHBIH HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIICH MpodeccHd W MPOJOIKEHHE
OMosIornuecKoro o0pa3oBaHus B OPraHU3aLMSIX CPEIHEro MPOPECCHOHANBHOTO M BBICIIETO 00pa30BaHusl.

[IpenmmeTHBIE pe3yIbTaTHl OCBOEHHS yaeOHOTO TIpeamerta «buonorus» B 11 Knacce AOKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTe W POJHM OUOJOTMH B CHCTEME ECTECTBCHHBIX HayK, B (DOPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpA, B
MO3HAaHUH 3aKOHOB IPUPOJIBI U PELICHUH SKOJIOTHYECKHX MPOOJIEM YelIOBEYECTBA, a TAK)KE B PEIIEHHH BOIPOCOB PALIMOHAIBHOTO MPUPOIOTIONIB30BaHuUs, H B (POPMHUPOBAHUH
[IEHHOCTHOT'O OTHOIIIEHUS K IPUPOJE, OOIIECTBY, YEIIOBEKY, O BKJIaJIe POCCUHCKUX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIIaJIETh CHCTEMOW OMOJIOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET OMpEJesIeHUs W NMOHMMaHWe CYITHOCTH OCHOBOTOJATAIOMIMX OMOJOTHYECKHX TEPMHUHOB H
MOHATUHN (B, 3KOCUCTeMa, Orocdepa), Ouosoruueckue Teopuu (dBostormonHas Teopust U. JlapBuHa, cuHTeTHYEeCKas Teopus dBoitonun), yuenus (A. H. CeseprioBa — o
NyTSAX U HampasiieHHsX sBomonuu, B.U. Bepuanckoro — o 6uocdepe), 3akons! (renerruueckoro paHoBecus Jx. Xapau u B. BaiinOepra, 3apoasimesoro cxoacrsa K. M.
bapa), mpasuna (MuarMyMma FHO. JInbwxa, 3K0I0rHaecKoi THPaMIIBI SHEPTHH ), TUIOTE3H! (THoTe3a «mupa PHK» V. ['mnbepra);

YMEHHUE BIAJIETh OCHOBHBIMH METOJIAMH HAyYHOTO TIO3HAHHS, HMCIOJIb3YEMBIMH B OHMOJIOTHUECKHX HCCICAOBAHMAX KMBBIX OOBEKTOB M JKOCHCTEM (OMHCaHHE,
u3MepeHue, Hab0ACHUE, SKCIIEPUMEHT), ClI0cO0aMH BBISBJICHUS M OLIGHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;

YMEHHE BBIICTISITh CYIIECTBEHHBIC TIPU3HAKK: BHUIOB, OMOTEOIEHO30B, SKOCHCTEM U OHOChephl, CTaOUIN3UPYIOIETO, ABIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa, AJTONATPUIECKOTO W CHMIIATPUYECKOTO BHI000Pa30BaHMS, BIUSHHS JBWKYIIUX CHJ SBOJIOIHMK HAa TeHO(MOH MOMYJISIHU, MPUCTIOCOOIIEHHOCTH OPTraHu3MOB K
cpene oOUTaHus, YepeJOBaHuUs HAIPaBICHUH BOJIONNHI, KDYTOBOPOTA BELIECTB M ITOTOKA YHEPTUHU B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3M MEXAY NPOIECCaMU HBOJIONUH, IBIKYIIMMH CHJIAaMH aHTPOIIOTeHe3a, KOMIIOHEHTaMH pa3JHMYHBIX JKOCHUCTEM W
MIPHUCIIOCOOIEHUSIMH K HIM OPTaHHU3MOB;

YMEHHUE BBIBISTH OTIMYUTEIbHBIC MPHU3HAKH JKUBBIX CHCTEM, MPUCIOCOOJNIEHHOCTh BHJOB K cpele OOMTaHWs, aOMOTHUECKMX W OHOTHYECKHX KOMITOHEHTOB
9KOCUCTEM, B3aMMOCBSA3EH OPraHU3MOB B COOOIIECTBAX, AHTPOIIOTEHHBIX U3MEHEHHH B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE apTyMEHTHI, OHOJOTHMYECKYI0 TEPMHUHOJOTHIO W CHMBOIMKY IJISl JIOKa3aTEeNbCTBA POJCTBA OPTaHHU3MOB pa3HBIX
CHCTEMATUYECKUX TPYIII, B3aUMOCBSI3M OPraHU3MOB U Cpeibl OOUTAHUS, CIUHCTBA YEJIOBEUYECKUX pac, HEOOXOJUMOCTH COXPAaHEHUsS MHOTO00pa3usi BUIOB U DKOCUCTEM Kak
YCIIOBHUS COCYIIECTBOBAHMSI IPUPOABI U UEIOBEUECTBA;

YMEHHE peniaTh OMOJIOTHYECKUE 3a/Ia4H, BBIABISATH NMPUYNHHO-CIIECTBEHHBIE CBS3M MEXIy WCCIETYEMBIMH OMOJOTHYECKUMH TPOIECCAMU M SBIICHUSIMH, JeJaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUH TTOJTyYEHHBIX PE3yJbTATOB;

YMEHUE BBIOJIHSATH Ja00paTOpHbIE M MPaKTHUECKHE PadoThl, COOMIONATh paBuiia pH padoTte ¢ yueOHBIM U 1a00paTOPHBEIM 000pyI0BaHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPATh UX AKCHEPUMEHTAIBLHBIMUA CpeICTBaMH, (GOPMYIHUPYS IeTb HCCICIOBaHHS, aHAIM3UPOBATH IOJIYYCHHBIE Pe3yNbTaThl U
JIeNaTh BBIBOIBI;

YMEHHUE y4acTBOBATh B Y4eOHO-HCCICAOBATEIbCKON paboTe 0 OMONIOTHH, SKOJIOTUH U MEIUIMHE, TPOBOAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U ITyOIMYHO
NPEACTAaBIATE MOJyYSHHBIE PE3YJIBTAThl HA YUEHHUECKHX KOH(PEPEHINAX;

YMEHHE OIEHWBATh THUIOTE3bl M TEOPHH O MPOUCXOXKISHHH >KW3HU, YEeIIOBeKa M YeJIOBEUECKHX pac, O MPHYMHAX, MOCIENCTBUAX M CIIOCO0aX TMpeIOoTBpaIlCHUS
I00ANBHEIX U3MEHEHHH B 6uocdepe;

YMEHHE OCYIIECTBJISATh OCO3HAaHHBIN BBIOOp Oyaymieil mpodeccHOHaNbHOW JESTENbHOCTH B 00JAacTH OWOJIOTHMH, 3KOJOTHUH, MPHPOAONOIb30BAHHS, MEIWIMHBL,
OMOTEXHOIIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEITLCKOTO XO3AWCTBA, MUIIEBOH MPOMBIIUIEHHOCTH, YIIyOISITh TIO3HABATENbHBIN WHTEpEC, HANPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCru U MPOAOHKCHIE OHOJIOTHIECKOT0 00pa30BaHMs B OPTaHU3AINAX CPEAHETO MPOGECCHOHAIIEHOTO U BRICIIIETO 00pa30BaHMs.

TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC




Ne
n/

HaumenoBaHue pa3aejaoB U TEM NMPOrpamMmMbl

Koan4yecTBo 4acos

Bcero

KonTposabHbie
padoThl

IIpakTH4yeckue
padoThI

DyeKTpoHHBIE (LU(pPOBLIE) 00pa30BaTeJbHbIE
pecypcsl

buonorus xak HayKa

0

0

https://lib.myschool.edu.ru/content/3123

JKuBble CHCTEMBI M UX HN3Y4YCHHC

0

0

https://lib.myschool.edu.ru/content/5657

buonorus kinetku

0.5

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

Xumuueckas opranuvsanys KJIC€TKH

10

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

Crpoenue 1 GyHKUUH KIETKH

0.5

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

OOMeH BeMIeCTB ¥ MPEBPAICHIE YHEPTUH B KIIETKE

0.5

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

HacneactBenHas I/IH(l)OpMaI_II/I}I " pcajin3anus e€ B KJIIETKE

0.5

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3 A%5B%2297%22%5D%2C%22s
choolClasslds%22%3A%2210%22

JKu3HEeHHBIN TUKIT KIETKHA

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

Crpoenue 1 GyHKIUH OPraHU3MOB

17

1.5

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3 A%S5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

10

Pa3mHOX€HME U pa3BUTHE OPTaHU3MOB

0.5

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClass1ds%22%3A%2210%22

11

I'eneTrka — Hayka 0 HACJIEACTBEHHOCTH U U3MEHUHUBOCTH
OpraHu3MOB

0.5

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3 A%S5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

12

3aKOHOMepHOCTI/I HaACJICACTBCHHOCTH

10

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

13

3aKOHOMEPHOCTH U3MEHYUBOCTHU

https://lib.myschool.edu.ru/market?filters=%22su
bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

14 | I'eHeTHKA YeTOBEKA 3 1 0.5 https://lib.myschool.edu.ru/market?filters=%22su
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bjectlds%22%3 A%5B%2297%22%5D%2C%22s
choolClasslds%22%3A%2210%22
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Cenekmusi OpraHu3MOB

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

16

BuoTexHOIOrUs ¥ CUHTETHYECKAsE OUOIOTHS

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3 A%S5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

17

PesepBHOE Bpems

1

0

OBHIEE KOJIMYECTBO YACOB 110 TPOT'PAMME

102

6,5

14

IHNOYPOUYHOE INIAHUPOBAHME 10 KJIACC

Tema ypoka

KosnuecTBO Yacos

Bcero

KonTpoasb
HbIE
padoThI

IMpakTue
cKHe
padoThI

Jara
H3y4yeHus

DJIeKTPpOHHBbIE UG POBBIE 00pa3oBaTeIbHbIE
pecypchl

Buosorust kKak KOMIUICKCHAs HayKa U KaK 9acTh
COBPEMEHHOI0 00IIIeCTBa

0

0

03.09

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

JKuBbIe CUCTEMEI U UX CBOMCTBA

04.09

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClasslds%22%3A%2210%22

yp0BHeBa$I OopraHu3anus KUBbIX CUCTEM

05.09

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

HcTopust oTKpbITHS U N3ydeHus kieTku. Knetounas
Teopus

10.09

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

MeTozs! MOJIEKYISPHOM U KIETOYHOH OMOJIOTHH.
[Tpaktuueckas pabora «M3yueHne METOI0B KIETOUHON
ouosoruu (xpomatorpadus, saekTpodopes,
quddepenuuanpbaoe nentpudyruposanue, [11IP)»

0.5

11.09

https://lib.myschool.edu.ru/market?filters=%22su
bjectlds%22%3A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

XUMHUYECKUH COCTaB KJIETKU. BXOJHOI KOHTPOJIb

0,5

12.09

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3A%5B%2297%22%5D%2C%22s

choolClass1ds%22%3A%2210%22

MI/IHepaJIBHBIe BC€IICCTBA KJICTKH, UX OHoJIornYecKast
poib

17.09

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

Opranndeckue BemecTBa KIISTKH — OeJKH.

1’L

LA A S G F SV A IS SRSV R

https://lib.myschool.edu.ru/market?filters=%22su
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IIOMOIIBIKO KAYCCTBCHHBIX peaKL{Hﬁ»

choolClassIds%22%3A%2210%22

CBoiicTBa, KiTaccuukaius 1 GyHKIUHA OCIKOB

19.09

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3 A%5B%2297%22%5D%2C%22s
choolClasslds%22%3A%2210%22

10

OpFaHquCKHe BCIIECTBA KJIIECTKHU — YIJICBO/IbI

24.09

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

11

OpFaHI/I‘IeCKI/IC BCIICCTBA KJIICTKHU — JIMITUIbI

25.09

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

12

Hyxnennossie kucnotsl. JJHK n PHK. Jlaboparopras
pabora «MccnemoBanue HyKICHHOBBIX KHUCIIOT,
BBIJICJICHHBIX M3 KJIETOK Pa3JIMYHBIX OPTaHHU3MOB)

0.5

26.09

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

13

Crpoenne n pyakrmu ATD. [Ipyrue
nykneozuarpudocdarer (HTD)

01.10

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

14

CexsenupoBanue JJHK. Meroasl reHOMUKH,
TPAHCKPUITOMUKH, IPOTEOMUKH

02.10

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

15

MeTonbl CTPYKTYypHOI OHnoNIOTHH

03.10

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClasslds%22%3A%2210%22

16

Tune! knerok. IlpokapuoTuyeckas KieTka

08.10

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3 A%5B%2297%22%5D%2C%22s

choolClassIds%22%3A%2210%22

17

CrpoeHue 3ykapuoTHuecKon kietku. [Ipaktuyeckas
paboTta «l3yueHue CBONUCTB KJICTOUHOM MEMOpaHbD»

0.5

09.10

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3 A%S5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

18

IToBepXHOCTHBIH armapar KJIeTK!

10.10

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClass1ds%22%3A%2210%22

19

OnnomemOpaHHbIe OpraHons! KiaeTku. [IpakTrueckas
pabora «/3yyeHne nBHKEHUS LUTOIIA3MBI B
PACTUTENIBHBIX KIIETKaX»

0.5

15.10

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3 A%S5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

20

[TomryaBTOHOMHBIE OPTaHOUIBI KJIIETKH: MUTOXOHIPUH,
miacTuabl. JJabopaTopHuas padora «MccnenoBanue
TUTa3MOJTH3a U JICTUIA3MOJTN3a B PACTUTENBHBIX KIIETKAaX»

0.5

16.10

https://lib.myschool.edu.ru/market?filters=%22su

bjectlds%22%3A%5B%2297%22%5D%2C%22s
choolClassIds%22%3A%2210%22

21

HememOpaHnHbIe OpraHOWABI KIETKH

17.10

https://lib.myschool.edu.ru/market?filters=%22su
biectlds%22%3A%5B%2297%22%5D%2C%22s
e e v eree e o e e m e e e e n e e
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https://lib.myschool.edu.ru/market?filters=%22su

22 | Ctpoenue u GyHKITUH SApa 0.5 0 22.10 bjectlds%22%3 A%5B%2297%22%5D%2C%22s
choolClasslds%22%3A%2210%22
CpaBHHTENTbHAS XapaKTEPUCTHKA KIETOK DYKAPHOT. https://lib.myschool.edu.ru/market?filters=%22su
23 | JlaboparopHas pabora «/3ydeHne cTpoeHus KIeTOK 0 0.5 23.10 bjectlds%22%3A%5B%2297%22%5D%2C%22s
Pa3IUYHBIX OPTAHU3MOBY choolClasslds%22%3A%2210%22
ﬁeCTC:gg 1;1;11/15;11{41/:1 ?Iﬁ?}fggﬁi J;T:: ;Ci}:e J(I:Zgg():; Hast https://lib.myschool.edu.ru/market?filters=%22su
24 s cine ko Dol D OP 0 0 24.10 | bjectlds%22%3A%S5B%2297%22%5D%2C %225
P M choolClass1ds%22%3A%2210%22
(dhepMenTOB (Ha IpHMEpEe aMuIa3bl HJIM KaTajaasbl)»
DepMEHTATUBHBINA XapaKTep PeakL Uil KJIETOUHOTO
25 metabomusma. Jlabopatopras padora «Hsyuenne 0 0.5 05.11 http://school-collection.edu.ru/
(epMEHTATHBHOTO PACHICTUICHUS IEPOKCHIA BOAOPOIA B
pacTUTETbHBIX M KHUBOTHBIX KJIETKAX)
26 | benKu-akTHBATOPHI U OEITKU-UHTUOUTOPHI 0 0 06.11 http://school-collection.edu.ru/
27 | ABroTpo(HBIH THII OOMEHA BEIIECTB 0 0 07.11 hitp:/ischool-collection.cdu.ny
28 | Dorocuites 0 0 12.11 http://school-collection.edu.ru/
29 Xemocunres. Jlaboparopnas padora «CpaBHeHHE 0 0.5 13.11 http://school-collection.edu.ru/
IIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTEZA) ) )
AHaspoOHbIe opraHu3Mbl. Buapl OpoxeHws.. http://school-collection.edu.ru/
30 | JlabopatopHas pabota «CpaBHEHHE ITPOIIECCOB 0 0 14.11
OpOKEHUS U JIBIXAHHSD)
31 | AppoOHbIE OpraHU3MBL. DTaIlbl JHEPTETUIECKOr0 0OMeHa 0 0 19.11 hitp:iischool-collection.cdu.ru/
OHeprus MeMOpaHHOTO rpaueHTa NpoTOHOB. CHHTE3 http://school-collection.edu.ru/
32 . 0.5 0 20.11
AT®: pabora npororHord ATP-cHHTA3HI
p: - ion.edu.
33 | Peakiuu MaTpuyHOTO CHHTE3a 0 0 21.11 htip://school-collection.edu.ru/
34 | Tpauckpurmius — MatpuuHbiii cuaTe3 PHK 0 0 26.11 htp:/ischool-collection.edu.n/
35 | Tpaucusius u €€ 3Tansl 0 0 27.11 http://school-collection.edu.ru/
KonupoBanue amuHokucioT. Pois pubocom B http://school-collection.edu.ru/
36 0 0 28.11
OuocunTese Oenka
p: - ion.edu.
37 | Opraam3aius TeHOMa y IPOKAPHOT U 3YKapHUOT 0 0 03.12 hip://school-collection.edu.ru/
13 MonekynspHbIe MEXaHU3MBI IKCIIPECCHH T€HOB y 0 0 04,12 http://school-collection.edu.ru/

YRapoT
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Bupycsl — HekneTo4YHble (GOpMBI JKU3HU U OOJIMTaTHEIE

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

39 | mapasutsl. [Ipaktnueckas pabora «Co3gaHue MOICITH 0.5 05.12
BUpYyCa»
40 | BupycHsble 3a007€BaHUs Y€IOBEKA, )KUBOTHBIX, PACTEHHIM 0 10.12 htp:/ischool-collection.cdu.nu/
41 | HaHOTEXHOJIOTHH B OMOJIOIHU U MEIULIMHE 0 11.12 http://school-collection.edu.r/
42 | HKH3HERHBIT WK KIETKH 0 12.12 http://school-collection.edu.ru/
43 | Marprunbiit cunres JIHK 0 17.12 http://school-collection.edu.ru/
44 Xpomocowmsl. JJabopaTopras pabora «3yueHue 0.5 18.12 http://school-collection.edu.ru/
XPOMOCOM Ha TOTOBBIX MHKPOITpErapaTax» ’ :
45 | Jlenenne KICTKH — MUTO3 0 19.12 http://school-collection.edu.ru/
Tunst k1etok. Kaprokunes u nurokunes. JlabopaTtopHas http://school-collection.edu.ru/
46 | pabora «HabOmronenrne MUTO3a B KIIETKaX KOHIMKA 0.5 24.12
KOpeIIKa JIyKa (Ha TOTOBBIX MUKPOIIpENapaTax)»
47 | Perynsiusi »KU3HEHHOTO ITUKJIA KJIETOK 0 25.12 http://school-collection.edu.ru/
48 | OpraHH3M KaK eHOE 1o 0 26.12 http://school-collection.edu.ru/
49 Tkanu pactennit. Jlaboparopras padora «/3ydenne 0.5 14.01 http://school-collection.edu.ru/
TKaHeW pacTeHUN» ) )
50 Txanu )KUBOTHBIX M UejoBeka. JlabopaTtopHas paboTa 0.5 15.01 http://school-collection.edu.ru/
«M3ydenue TkaHel )KUBOTHBIX» ) )
51 Opransl. Cuctemsl opranoB. Jlaboparopras pabora 0.5 16.01 http://school-collection.edu.ru/
«/3yueHre OpraHoB IIBETKOBOT'O PACTECHUS ) )
52 | Oropa Tena opranusMoB 0 21.01 http://school-collection.edu.ru/
53 | JlBioKeHnue opraHH3MOB 0 22.01 http://school-collection.edu.ru/
54 | TTutasue opraHusvos 0 23.01 http://school-collection.edu.ru/
55 [Muranue MO3BOHOYHBIX )KUBOTHBIX. [IuieBapuTenbpHas 0 28.01 http://school-collection.edu.ru/
CHCTEMA YEJIOBEKa :
56 | JlbIxaHue OpraHu3MOB 0 29.01 http://school-collection.edu.ru/
&7 | Terea e i 3001 http://school-collection.edu.ru/
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p: - ion.edu.
58 | TpaHcnopTt BelIecTB y OPraHu3MOB 0 0 04.02 htp:/school-collection.cdu.ru/
p: - ion.edu.
59 KposeHnocHas cuctemMa Mo3BOHOYHBIX JKHBOTHBIX U 0 0 05.02 http://school-collection.edu.ru/
YeJoBeKa
60 | BbyiencHue y opraHusmon 0 0 06.02 http://school-collection.edu.ru/
61 | 3amwra y opramnsmos 0 0 11.02 http://school-collection.edu.ru/
62 | UMMyHHas cucTeMa yejaoBeKa 0 0 12.02 htip://school-collection.edu.ru/
63 | PazapaxuMoCTh U PETYIISINS Y OPTaHU3MOB 0 0 13.02 htp://school-collection.edu.r/
64 I'ymopanbHas perysiuus U SHAOKPHHHAS CUCTEMa 1 0 18.02 http://school-collection.edu.ru/
JKUBOTHBIX U YEJIOBEKa )
p: - ion.edu.
65 | ®opMbl pa3MHOXKEHHS OPTaHU3MOB 0 0.5 19.02 htp://school-collection.edu.ru/
p: - ion.edu.
66 | TlonoBoe pasMHOKeHNE 0 0 20.02 http://school-collection.edu.ru/
67 | Meiios 0 0 25.02 http://school-collection.edu.ru/
I'ameTorene3. OO0pa3zoBaHue U pa3BUTHE MOJIOBBIX http://school-collection.edu.ru/
68 | xierok. JJaboparopHas pabora «3y4ueHne ctpoeHus 0 0.5 26.02
TTOJIOBBIX KJIETOK Ha TOTOBBIX MHUKPOIIPETIapaTax»
p: - ion.edu.
69 | UHnuBHIyaTbHOE pa3BUTUE OPTAHU3MOB — OHTOTCHE3 0 0 27.02 hip://school-collection.edu.r/
70 | 3aknaaka OpraHoB U TKAHEU W3 3apOIBIIIEBLIX JUCTKOB 0.5 0 04.03 http://school-collection.edu.ru/
Pocrt u pasutue xxuBoTHBIX. JJabopaTopHas paborta http://school-collection.edu.ru/
71 | «BpIsiBIEHUE NPU3HAKOB CXOACTBA 3apPObIILIEH 0 0.5 05.03
MMO3BOHOYHBIX KMBOTHBIX
Pa3smuoxeHne u pa3BuTHe pacteHuid. JlaboparopHas http://school-collection.edu.ru/
72 | pabora «CTpoeHHE OPraHOB Pa3MHOKEHHS BBICIIIHX 0 0.5 06.03
pacTeHUI»
73 | Uctopus CTaHOBJIEHHA U Pa3BUTHS T€HETUKU KaK HAyKH 0 0 11.03 http://school-collection.edu.ru/
OCHOBHBIE MOHATHA U CUMBOJIBI TCHETUKHU. http://school-collection.edu.ru/
74 | JlabopatopHas padota «Jlpo3oduia Kak 00bEKT 0 0.5 12.03
TeHETHYECKHUX HCCIICAOBAHUNY
75 3aKOHOMEPHOCTH HACIIEAOBAHMS PU3HAKOB. 0 0.5 13.03 http://school-collection.edu.ru/
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"U3y4eHune pe3ynbpTaToB MOHOTHOPHIHOTO CKPEIIUBAHUS
y apo30huis"

I_[I/ITOJ'IOFI/ILIGCKI/IG OCHOBBI MOHOFHGpI/I,I[HOFO

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

76 0 18.03
CKpEIINBaHUs
77 Amnanmusupyroriee ckpemnBanne. Hemoiraoe 0 19.03 http://school-collection.edu.ru/
JIOMUHHPOBaHHE )
Hurnbpuanoe ckpentuBanue. [lpaktndeckas pabota http://school-collection.edu.ru/
78 | «3y4yeHue pe3yiabTaTOB AUTHOPUAHOTO CKPELIMBAHUS Y 0.5 20.03
JIPO30(HITBD»
p: - ion.edu.
79 | Luronornyeckue OCHOBEI TUTHOPHUIHOTO CKPEIINBAHUS 0 25.03 hitp:iischool-collection.edu.n/
p: - ion.edu.
80 | CreruieHHOE HACIICIOBaHUE MPU3HAKOB 0 26.03 hip://school-collection.edu.r/
81 | XpomocomHast Teopusi HACJIEICTBEHHOCTH 0 27.03 http://school-collection.edu.ru/
82 | FeneTyka Hona 0 08.04 http://school-collection.edu.ru/
p: - ion.edu.
83 | I'eHOTHT KaK IEJIOCTHAS CUCTEMA 0 09.04 hitp:/ischool-collection.edu.ny/
34 I'eneTndecknii KOHTPOIb PAa3BUTHS PACTEHHH, KHUBOTHBIX 0 10.04 http://school-collection.edu.ru/
Y YelIOBeKa i
85 | U3mMeHuMBOCTh MPU3HAKOB. BUABI N3MEHYHUBOCTH 0 15.04 http://school-collection.edu.ru/
p: - ion.edu.
86 | MoaudukannoHHas N3MEHIYUBOCTh 0 16.04 http://school-collection.edu.ru/
BaprannonHbIi psaa v BapualiioHHas KPUBas. http://school-collection.edu.ru/
Jlaboparopnas padota «VccnenoBanue
87 | 3akoHOMepHOCTEH MOAU(PUKATUOHHONH H3MEHYHBOCTH. 0.5 17.04
[TocTpoenune BapruaiMOHHOTO Psijia U BApUAITHOHHOM
KpUBOII»
38 I'eHoTHIIMYecKas n3MeHIYNBOCTh. KoMOWHATHBHAS 0 22.04 http://school-collection.edu.ru/
U3MEHYHUBOCTD *
MyTarnuonHas n3MeHINBOCTh. [IpakTrueckas pabora http://school-collection.edu.ru/
89 | «Mytanun y npo30huibl (Ha TOTOBBIX 0.5 23.04
MUKPOIIPEnaparax)»
90 3aKOHOMEPHOCTH MYTallMOHHOTO MpoIiecca. 0 24.04 http://school-collection.edu.ru/
ONureHeTnKa U SIMTeHOMHKA )
. p: - ion.edu.
91 I'eneruka denoeka. [IpakTuueckas padora 0.5 29.04 http://school-collection.edu.ru/

«CocTaBieHHE U aHATIH3 POIOCTIOBHOM
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92 | MeToapl MEIUILIMHCKON I'€HETUKU 1 0 0 30.04
93 3HavYeHHE METUITMHCKON TeHETHKH B TIPEIOTBPAIECHUN U 1 0.5 0 06.05 http://school-collection.edu.ru/
JICUCHUU TEHETHYECKUX 3a00JIeBaHHH YeJIoBeKa ) )
OcHoBHbIe TOHATHA ceneknun. JlaboparopHas padorta http://school-collection.edu.ru/
94 | «M3y4yeHune copToB KyJIbTYpHBIX paCTEeHUN U TOPOJ 1 0 0.5 07.05
JOMAIIHUX >KUBOTHBIX)»
95 Mertobl ceneKoHHOM padoTsl. JJaboparopHas paborta 1 0 0.5 08.05 http://school-collection.edu.ru/
«M3yvyenne METOOB CENEKINU PACTEHHUI» ) )
JlocTrKkeHus CeNeKINY PacTeHUH U YKUBOTHBIX. http://school-collection.edu.ru/
96 . 1 0 0 13.05
[Tpaktrueckas pabora «[IpuBHBKa pacTEHUI»
, : - ion.edu.
97 CoxpaHeHne, N3ydeHNe U UCTIOIh30BAHNE T€HETHIECKIX 1 0 0 14.05 http://school-collection.edu.ru/
pecypcoB
BbuoTexHomorus Kak Hayka U OTpacib MPOU3BOJICTBA. http://school-collection.edu.ru/
98 | IIpaktuueckas pabora «M3yueHne oObEKTOB 1 0 0.5 15.05
OMOTEXHOJIOTHUI
. p: - ion.edu.
99 | OcHOBHBIC HANPABICHUS CHHTECTHYECKOW OHMOJIOTHH 1 0.5 0 20.05 htp://school-collection.cdu.ru/
p: - ion.edu.
(1)0 XpoMOCOMHas ¥ FeHHast HHXEHEPUSI 1 0 0 21.05 aup: seaonl eolleviionadu 2
}0 Me HIHHCKIE GHOTEXHOTONHH 1 0 0 22.05 http://school-collection.edu.ru/
10 | Pesepsuslii ypok. IloBTopenue, o6obmienue, | 0 0 http://school-collection.edu.ru/
2 | cucTeMaTH3alus 3HAHUH
OBLIEE KOJIMYECTBO YACOB 1O NTIPOI'PAMME 102 6,5 14

MPOBEPSAEMBIE HA EI'D 110 BHOJIOT M TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI
CPEJHET'O OBHIEI'O OBPA3OBAHMUSA

Koa nposepsiemoro
TpeOoBaHMs

o0pazoBaHus

IIpoBepsieMble TPeGOBaAHMS K NPeIMETHbIM Pe3yJIbTATAM O0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHON POrPpaMMbl CpeHero 0o1ero

CdopMupoBaHHOCTh 3HAHUI O MECTe W PO OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HAyK, B ()OPMHUpPOBAHHH COBPEMEHHON €CTECTBEHHOHAYYHON
KapTUHBI MUpPA, B TTO3HAHWU 3aKOHOB MPUPOJIBI U PEIICHUH KU3HEHHO BaXKHBIX COIMATBHO-ITHYECKUX, SKOHOMHYECKHUX, IKOJIOTHUSCKHUX MPOOIeM
YEJIOBEYECTBA, 4 TAKXKE B PEUICHHU BOIPOCOB PAIIMOHAILHOTO MPHUPOIONOIH30BaHMS, B (DOPMUPOBAHUU IICHHOCTHOTO OTHOIIEHHUS K TPUPOJIC,
00IIIeCcTBY, YEJIOBEKY; O BKJIa/Ie POCCHICKHX M 3apyOeKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHH

Brnagenue cuctemoii 3HaHMI 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHUS, MCIONB3YEMbIX B OMOJOTHMYECKUX HCCICIOBAHHSX KHUBBIX OOBEKTOB U
9KOCHCTEM (OIUCaHne, I3MEPEHNE, TPOBEIeHNEe HAOIIOAeHN); CIIOCO0aMHU BBISIBJICHHA W OLIEHKH aHTPOIIOT€HHBIX H3MEHEHNH B TIPUPOJIE.
YMeHHe BbIIBUTATh TUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAILHBIMUA CPEACTBaMH, (POPMYIUPYS LIEIb UCCIEAOBAHUS, aHATM3UPOBATh MOJYYCHHBIC
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BrisiBrieHne 3aBHCHMOCTH MCKAY HCCICAYCMbIMU BCJINYUMHAMU, 00BsICHEHNUE MOJYYCHHBIX PE3YyJIbTAaTOB H (l)OpMy.]'II/IpOBaHI/IG BBIBOJJOB C
HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB

YMeHue BIafeTh CUCTEMON OMOJOrMYEeCKHX 3HaHWH, KOTOpas BKIIIOYAET: OCHOBOMOJIATAIOLIME OUOJIOTMYECKHE TEPMHUHBI U TOHTHS (KU3HB, KIIETKA,
TKaHb, OpraH, OPTaHW3M, BHI, IOIyJIAIMS, SKOCHCTEMa, OHOIeHO03, Onocdepa; METadoNm3M, TOMeocTas, KICTOYHBI WMMYHHTET, OMOCHHTE3 OejKa,
OMOTIONIMMEpBL, TUCKPETHOCTD, CAMOPETYJIALMS, CAMOBOCIIPOU3BE/ICHUE, HACTICICTBEHHOCTh, H3MEHUHBOCTB, SHEPr03aBUCHMOCTh, POCT U PA3BUTHUE);
Oouonornueckue teopuu: kineroynas teopust T. IlIsanna, M. llnelinena, P. BupxoBa; kiioHanbHO-celleKTUBHOTO nMMyHHUTeTa 1. Opmmx, WM.
MeuHHKOBa, XpOMOCOMHas Teopus HaclielcTBeHHOCTH T. MopraHa, 3akoH 3apo/biiieBoro cxojctsa K. bapa, aBomoninonnas teopust U. {apBuna,
CUHTETHUYECKasi TEOPHsI IBOJIIOIUH, Teopus aHTponorenesa Y. Jlapeuna; Teopus ouoreorienosa B.H. Cykauésa; yuenue H.M. BapunioBa o 1ieHTpax
MHOroo0pa3usi U TPOUCXOKACHUS KyJIbTYpHBIX pacteHuid, ydenue A.H. CeBepmoBa 0 MyTsAX M HampaBlICHHAX 3BOJOLUH, ydeHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBI (€OMHOOOPA3Wsl TMOTOMKOB MEPBOTO TOKOJEHHWS, DPACHICTICHHWS NPHU3HAKOB, HE3aBHCHMOTO HAcCJIeIOBaHMs IpH3HakoB [. Mewngens;
CLIETJIEHHOT'O HacJieZIOBaHUS MPU3HAKOB M HapyllIeHUs CLemieHus reHoB T. MopraHna; roMoJIOTHYECKUX PSAZIOB B HACJIEACTBEHHON M3MEHYMBOCTH
H.U. BaBunoga; resernueckoro pasHoBecus [x. Xapau u B. BaitnGepra; 3apoasimeBoro cxoactsa K. bapa; Ouorenernueckuii 3akoH 3. I'ekkens,
@. Mromepa);

NPUHIHITE (YUCTOTHI FAMET, KOMIZIEMEHTAPHOCTH );

npasuwia (MuauMyMa FO. JInbuxa, skonornueckoi mupaMuabl Yucesl, OMOMacchl U SHEPTUH);

runoTe3sl (koarepatHoi AWM. Omapuna, mepsuaHoro 0yipoHa [k, Xommeitna, mukpocdep C. @okca, pudoznma T. Uek)

VYmenne peuiath IMOUCKOBLIC OHOJIOTHYECKHE 3alauy; BbIABJIATH HNPUYUHHO-CICACTBCHHBIC CBA3HM MCEXKAY HUCCICAYCMbIMU OHOJIOrHUECKUMU
O6’beKTaMI/I, IpoueccaMu U ABJICHUAMU, A€JIaTh BBIBOABI U IPOTrHO3bI HA OCHOBAHWU TTOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATh TCHOTUIIMYCCKUE CXCMbI CKPCIIIMBAHUA IJIA PA3HBIX TUIIOB HACJICAOBAHUA MIPU3HAKOB Y OPraHN3MOB, COCTABJIATH CXEMbI IEPEHOCA BEIICCTB U
OHCPIUr B SKOCUCTEMAX (LICHI/I IMHMTAaHWs, ITUIICBBIC CeTI/I)

YMeHue ycTaHaBIUBATh B3aMMOCBSI3H MEKAY CTPOCHUEM M (DYHKLUHMSMH: OPTaHOMIOB, KIETOK Pa3HBIX TKaHEW, OpraHaMH M CHCTEMaMH OPTaHOB Y
pacTeHui, )KUBOTHBIX M YEJIOBEKA; MEXIY ATallaMM OOMEHa BEIIECTB; 3TAalaMU KJIETOYHOTO IMKJIA M >KU3HEHHBIX IMKJIOB OPraHHU3MOB; dTalaMH
SMOpPHOHAIBHOTO Pa3BUTHS; TEHOTHIIOM U (DEHOTHUIIOM, (PEHOTHIIOM U (pakTopaMy cpenbl OOUTAHHUS; IPOLIECCAMH IBOJIOINH; ABIDKYIIIUMHU CHIIaAMU
AHTPONOreHEe3a; KOMIOHEHTAMH Pa3IMYHbIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHE K HUIM OPTaHU3MOB

YMeHHe BBAETATh CYIIeCTBEHHbBIE MPU3HAKH:

CTPOEHHSI BHUPYCOB, KJIETOK IPOKAPHOT M 3YKAPHUOT; OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, BHIIOB, OHMOT€OIIEHO30B, SKOCHUCTEM U
O6uocdepsl; CTPOSHUSI OPraHOB U CUCTEM OPIaHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA; IIPOLIECCOB JKU3HEAEATEILHOCTH, IPOTEKAIOIINX B OpraHu3Max
pacTeHui, >KMBOTHBIX M YEJNOBEKa; OMOJOTHYECKHX IpPOIEeCCOB: OOMEHa BemlecTB (MeTabonmu3M), WHGOpMAIMH M TPEBPALICHUS SHEPTUH,
OpoXXeHHs, aBTOTPO(PHOTO U TeTepOTPO(HOr0 TUMOB NMHUTaHMA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHO03a, ramerorenesa, SMOpHOreHesa,
MOCT3MOPUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHUS, MHIUBHIYaJbHOTO Pa3BUTHS OpraHn3Ma (OHTOrEHE3a), B3aWMOJCHCTBHUS TEHOB, I'€TEPO3HCA;
JNEUCTBUM HCKYCCTBEHHOIO OTOOpa, CTaOMIM3HPYIOLIEro, MABMXKYINEIO M Pa3phblBAIOLIETO €CTECTBEHHOIO OTOO0pa; aJUIONaTpU4YEcKOro MU
CHUMIIATPUYECKOTO BHI000Pa30BaHMsI; BIHMSHUS JBIKYLIIMX CHJI OBOJIONMU Ha TeHOMOH[ MOMYJISIHHU; MPUCIOCOOIEHHOCTH OPraHU3MOB K Cpejie
o0HUTaHusl, YepeJ0BaHUs HAPABICHUHA SBOJIIONMHU; KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B 3KOCHCTEMAX

CdopMHupOBaHHOCTh YMEHHUS BBIICISTh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KIETOK MPOKAPHOT M SYKApUOT; OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOT€OIIEHO30B U 3KOCHCTEM; OCOOCHHOCTH MPOIECCOB OOMEHa BEIIECTB W MPEBPAICHUS HEPTHH B KIeTKe, (DOTOCHHTE3A,
IUIACTUYECKOIO0 M JHEPreTHYECKOro oOMEHa, XEeMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPCHHS, Pa3BUTHUS M Pa3MHOKCHHS, WHIAWBHIYaJIbLHOIO
pa3BuTHs OopraHu3Ma (OHTOTeHe3a), OOpPBOBI 3a CYIIECTBOBAHHUE, €CTECTBEHHOIO OTOOpPA, BHI000Pa30BaHUs, MPUCIIOCOOIICHHOCTH OPTaHU3MOB K
cpene OOWTaHUs, BIUSHHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOINOTCHHBIX M3MEHEHHH B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U
MIPEBpAIICHHS] YHEPTHH B Orocdepe

VMEHHE HCI0JIb30BATh COOTBCTCTByIOgI/Ie ElRl"zMCHTLIi 6I/IOJ'IOFI/I‘ICCK¥IO TCRMI/IHOHOFI/IIO )41 CI/IMBOJ'II/IKy IRJE: EOKaSaTeHBCTBa E:OgCTBa OHFaHI/ISMOB




Pa3HBIX CUCTEMAaTUYCCKUX TPYII; B3aMMOCBS3H OPraHU3MOB U Cpellbl OOUTAHUS;, SIMHCTBA YEIIOBEUSCKUX pac; HEOOXOIUMOCTH 3I0POBOTO 00pasa
YKU3HU, COXPaHEHUs Pa3HO0Opa3us BUIOB M DKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS PUPOIBI M YEIOBEYECTBA

9

YMeHHE KpPUTHYECKH OILCHHBATh HHOOPMAIMIO OHUOJNOTHYECKOTO COJACPIKAHMS; HHTEPIPETHPOBATh OTHUUCCKUE ACTMEKThl COBPEMEHHBIX
HCCIICIOBAHUMA B OMOJIOTUH, MEIUITMHE, OMOTEXHOJIOTHH; pacCMaTPUBATh TIOOAIBHBIC YKOJIOTHIECKUE MPOOIEMBI COBPEMEHHOCTH, JOPMUPOBATH
10 OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIUIO

HEPEYEHD 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMBIX HA EI'D ITIO BUOJIOT'UHN

Kopg

ITpoBepsieMblii 3JIEMEHT coJePKAHUS

1

buonorus kak HayKa. JKuBbIe cUCTEMBI U UX HN3Yy4YCHHC

1.1

CoBpemeHnHasi OHONOTHS — KOMIUIEKCHass Hayka. buonmormueckume Hayku M u3y4yaeMmble UMK TpoOsiembl. DyHAaMeHTalbHbIEC, NMPHUKIAJAHBIC H
MIOMCKOBbIE HAYYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HavyeHue OMOJIOTHU B (POPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HaydHOW KapTuHbl mupa. Ilpodeccum, cBsizanHbie ¢ Ouonorueil. 3HaueHue
OMOJIOTHH B IPAKTHUECKON IS TEILHOCTH YEIOBEKa: MEAUIIUHE, CETTCKOM XO3SICTBE, NPOMBIIUICHHOCTH, OXpaHe IPUPOJIbI

1.2

JKuBble cHUCTEMBI Kak mpenMeT u3ydeHus: Ouonoruu. CBOMCTBA JKHUBBIX CHCTEM: €IUHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTH M IIEIOCTHOCTD,
CIIO)KHOCTb WU YHNOPANOYEHHOCTH CTPYKTYPBI, OTKPBITOCTb, CaMOOPTraHU3aLMs, CAMOBOCIPOU3BEICHHE, Pa3ApaKMMOCTb, U3MEHUYHMBOCTb, POCT H
pasBUTHE.

YpoBHM OpraHv3aldd KUBBIX CHCTEM: MOJIEKYJAPHbINA, KJIETOUHBIA, TKAHEBBIM, OpPraHU3MEHHbIH, MNOMYJSLMOHHO-BUIOBOW, 3KOCHUCTEMHBIN
(buoreonenotnyeckuit), Ouochepusiii. [Ipomeccel, mpoucxopsiue B KUBBIX cucTeMax. OCHOBHBIC TpPU3HAKH >KUBOTO. JKu3HB Kak Qopma
CYIIECTBOBAHUSI MaTEPUH

1.3

Metonsl Onomorndyeckoii Hayku. HaOmronmeHue, uaMepeHne, SKCIIEPUMEHT, CUCTeMaTh3anus, MetaaHanus. [[oHsATHEe 0 3aBHCHMON W HE3aBHUCHMOM
nepemeHHoi. [ImanupoBanne skciepuMenTa. [locranoBka u ipoBepka runore3. Hynesas runoresa. [loHsTre BRIOOPKH U €€ TOCTOBEPHOCTH. Pazopoc
B Ouonornyeckux AaHHBIX. OlEHKa JTOCTOBEPHOCTH MOJMYYEHHBIX pPe3yJbTaToB. [IpHUMHBI HCKa)KEHUS pe3ysNbTaToB sKcnepruMeHTa. [lonsatue
CTaTUCTHUYECKOTO TECTa

Knerka kak 6uosoruyeckast CHCTEMa

2.1

Knerka — cTpykTypHO-QYHKIHOHAIbHAs eAWHHUIA KUBOro. Mcropus oTkpwiTHs KieTku. Padorel P. I'yka, A. JleBenryka. Knerounast teopus (T.
Bann, M. llneiinen, P. Bupxos). OcHOBHBIE NOI0KEHHSI COBPEMEHHON KJIETOYHOH TEOPHHU.

MeTonpl MOJICKYJISIPHOW ¥ KJIETOYHOW OHMOJIOTHH: MHKPOCKOIHS, XpoMaTorpadus, 3iIeKTpodope3, METOx MEUEHBIX aToMOB, AuddepeHInanbHOe
HeHTpu(yTUpOBaHUE, KYJIETHUBUPOBAHUE KIIETOK

2.2

XUMHAYECKUI COCTaB KIETKH. Makpo-, MUKPO- U YIbTPAMUKPOAIEMEHThL. Bosla 1 €€ poJib Kak pacTBOPUTENS, PEAreHTa, y4acTue B CTPYKTypUPOBaHUU
KJIETKH, TETUIOpETy IS, MuHepallbHbIe BElIeCTBA KIETKH, UX OHOJIornyecKast posib. Poib KaTHOHOB M1 aHHOHOB B KJIETKE.

buonornueckue nonumepsl. benku. AMHHOKHCTIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Monekydbl. [lepBuunas cTpykTypa Oenka, menTHIHAas
CBs3b. BTOpuuHas, TpeTudHas, dyeTBepTHUHAs CTPYKTyphl. JleHaTtypamus. CpoiictBa OenkoB. Kiaccuduxanus OenxoB. buonorndeckue ¢GyHKIUH
0emKOoB.

VYrieBoasl. MoHOcCaxapuabl, AUCaXapuabl, OTUrocaxapuasl U nojucaxapuasl. OOmuil 1aH cTpoeHHs U (PU3NKO-XMMUYECKUE CBOMCTBA YITICBOAOB.
bronoruueckue GyHKIUHN yTICBOAOB.

Jlunuaet. [unpodumisao-TuapodoOHEIe cBolicTBa. Kiaccudukamus mumunos. Tpurmunepunsl, Gocoaunuasl, BOCKH, CTEpouabl. buonormueckue
¢yHkuuy aunuaoB. OOLe CBOWCTBA OMOJIOTHYECKUX MEMOpPaH — TeKy4eCTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, MOTYITPOHULAEMOCTb.

Hyxnennossle kuciotel. JJTHK um PHK. Crpoenme HyknemHoBbix kucnor. Hykmeorunsl. IlpuaHniun xommnementapHoct. lIpaBumo Yapradda.
Crpyxrypa JHK — nBotinas crimpanib. Mectoraxoxnenne u ononorndeckue ¢yakiun JJHK. Buaer PHK. ®yukmmm PHK B kiretke.

Crpoenne monekynbsl AT®. Makpospruueckue cBs3u B Moinekyide AT®. buonormueckne ¢pynkumu ATO. BoccraHOBICHHBIE NEPEHOCUUKH, HX
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CTp}IKTypHaH OuoyIorus: OMOXUMHUYECKUE U 6H0(])I/I3I/I‘ICCKI/I€ HCCICAOBAHHUA COCTaBa U HpOCTpaHCTBCHHOfI CTPYKTYPEI 6I/IOMOJ'IeKy'J'I
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THIIBI KJIETOK: 3yKapHOTHUYECKas U MpoKaproTHdeckas. CTPYKTypHO-(YHKIHMOHAIBHBIE 00pa30BaHMsI KIETKH.

CrpoeHne mUpOKapHOTHYECKOW KieTkn. Kierounas crteHka Oaktepuii u apxeil. OCOOGHHOCTH CTPOEHHS TETEpPOTPOPHOW W aBTOTPOQPHOMH
IIPOKapUOTUYECKUX KJIETOK. MecTo U pojib MPOKapuoT B OMOLIEHO3aX.

Crpoenre u QyHKIMOHUPOBAHHE DYKAPUOTHYECKOW KieTkH. [lmazmarndeckas MmemOpaHa (rumazmanemma). CTpyKTypa I1a3MaTHUECKOH MeMOpaHbI.
TpaHcropT BelecTB 4yepe3 IuIa3MaTHYECKyl0 MeMOpaHy: nmaccuBHbIN (auddysus, obneruénnas auddysus), akTHBHBIA (IEPBUYHBIA U BTOPUYHBIHA
akTHBHBIA TpaHcmopT). [lomymporumaemocts MeMmOpaHbl. Pabora HaTpuii-KaaueBOTO Hacoca. DHIOIUTO3: MHHOIMTO3, (ParoIuTo3. DK3OMHUTO3.
Knerounast ctenka. CTpykTypa v QyHKIMH KJIETOYHOW CTEHKH paCTEHHA, TPHOOB.

[uronnasma. Llurozons. Lutockener. [pmwxenne nuromia3mbel. Opranouas! kiaeTkd. OnqHoMeMOpaHHbIE OPraHOM/Ibl KICTKU: YHAOIUIa3MaTHYECKast
cetb (DIIC), anmapat ["'onbmku, TM30COMBL, UX CTpoeHHE U QyHKIMK. B3auMocBs3p 0fHOMEMOpaHHBIX OpraHOUI0B KiIeTKH. CTpOoeHHE IpaHyJIIpPHOTO
petukynyma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [magkuii (arpaHyssIpHBIN) S3HIOMIA3MATHYECKHUH PETHKYIYM.
CexkperopHast pynkuus anmnapata ['onbmku. TpaHcnopT BeniecTs B KileTke. Bakyonu pacturenbHbIX KieTok. Knerounsiit cok. Typrop.
ITomyaBTOHOMHBIE OPraHOMIBI KIETKU: MUTOXOHAPHUH, TIIACTUABL.

Crpoenre u GyHKIUM MUTOXOHAPHUH W IulacTui. [lepBudHbIe, BTOPUUYHBIC M CIIOXKHBIE IIACTHABI (POTOCHMHTE3UPYIOIMX IYKAapUOT. XJIOPOILIACTH,
XPOMOIUIACTBI, JICHKOIUIACTHI BBICIIUX PACTEHUN.

HememOpannsie opranonzpl kieTku CtpoeHne U pyHKIMM HEMEMOpPaHHBIX OPraHOMIOB KIeTKU. PruGocombl. MukpodunaMeHTsl. MBIIeuHbIe KIETKH.
Mukpotpy6ouku. Kierounsrii neHTp. CTpoeHre 1 ABIKEHHE K'Y THKOB M peCHUYEK. MUKpOTpyOOUKH uTOIIIa3Mel. LleHTprons.

SAnpo. OGomnodka siapa, XpOMaTHH, KapuoIia3Mma, SJIPBINIKHA, MX CTpoeHne W (GyHKuuH. SnepHbiii OenkoBbld marpukc. [IpocTpaHcTBeHHOE
pacIoNoXeHne XpOMOCOM B HHTEp(a3sHOM sape. benku xpomaTtuHa — THCTOHBI.

Knerounsle BxitodeHus1. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKAapUOT (pacTUTEIbHOI, )KUBOTHOM, TPUOHOIN)

2.4

AccuMWIALIMS U TUCCUMWIBILUSA — JIBE CTOPOHBI MeTabosm3ma. Tumbel OOMeHa BEIIeCTB: aBTOTPOQHBIN M reTepoTpodHbIi. YuacTre Kuciopoaa B
0OMEHHBIX TIpoIleccaxX. DHepreTudeckoe odecrneueHne kieTku: npeBpamieHne AT® B oOMeHHBIX mporeccax. PepMEHTaTUBHBIN XapaKTep peakItuii
KJIeTouyHOro Merabonu3ma. DepMeHThI, UX CTPOEHHUE, CBOMCTBa M MexaHu3M neiicTBus. KopepmeHnTsl. OTinnuns GEepMEHTOB OT HEOPraHUYECKUX
KaTaIu3aTopoB. belku-akTHBaTOPBI U OCITKU-HHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKIHI OT pa3IMYHBIX (PaKTOPOB.

IlepBuuHBIll CHHTE3 OpraHUYECKHX BemlecTB B kieTke. PorocuHTe3. Ponp xmopormnactoB B mporecce dorocuHTe3a. CBeToBas U TeMHOBas (hasbl.
[MponykTHBHOCTH POTOCHHTE3a. BrusiHUEe pa3iHyHbIX (AaKTOPOB HA CKOPOCTh (hoTOCHHTE3a. 3HaUeHHe (OTOCHHTE3A.

Xemocunre3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTpUMUIHpYIOUIHE OaKTepHH, Kele300aKTepHH, cepoOaKTepuH, BOAOPOIHBIC
OakTepuu. 3HaUEHUE XEMOCHHTE3A.

AmnaspoOHBIE opraHu3Mbl. Buasl 6poxenus. I[IpoayKTel OpoKEeHNS W WX UCIOJIB30BAHKME YEIOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK OOBECKTHI
OMOTEXHOJIOTUU ¥ BO30YIUTENIN OOJIC3HEH.

A»npoOHBIE OpraHu3MBbL. JTanbl JHEpTreTnieckoro oomMena. [logroroBurenpuelii 3tan. ['Mukonm3 — 6ECKUCIOPOAHOE PACIICIUICHNE TIFOKO3bI.
buonornyeckoe okwcieHHWe, WM KIETOYHOE AbIxaHue. Poilb MUTOXOHApHI B mporeccax OHOJIOTHYecKOro OKucieHus. Llukimmdeckne peakuuu.
OxucnurensHoe dochopunuporanue. [IpenmyinecTra a3poOHOro Myt oOMeHa BEIECTB Mepea aHa’pOOHBIM. D(PPEKTUBHOCTh IHEPrETHUCSCKOTO
oOMeHa

2.5

Peaknuu marpuyHoro cunrtesa. [IpHHIMI KOMIUIEMEHTapHOCTH B PEaKUMSX MAaTPHYHOTO CHUHTe3a. Peanmzanusi HacieICcTBEeHHOW HH(OpMAamuu.
lenernueckuit kox, ero cBoiictBa. Tpanckpunuuss — Marpuudbldi cuHte3 PHK. IlpuHOMObl TpaHCKpUNIMH: KOMIUIEMEHTapHOCTb,
aHTUTIAPAIIIETBHOCTh, ACHMMETPHIHOCTE. TpaHcisanus u e€ sTansl. Yuactue TpancmopTHeIX PHK B OnocuaTese Oenka. YcinoBus OmocuHTe3a Oerka.
KonupoBanue aMuHOKHCIOT. Posib pubocoM B OnocuHTE3€E OEmKa.

Opranu3zanysi TeHOMa y TIPOKapHOT M 3YKapuoT. Perysius akTHBHOCTH T'eHOB y mpokapuoT. [ unoresa onepona (®. XKakob, XK. Mano). Perymsauus
O0OMEHHBIX IPOIIECCOB B KiIeTKe. KiteTouHbIi ToMeocTas.

Bupycbl — HekieTouHble OPMBI KH3HU M 00JIMraTHbIC Tapa3uThl. CTPOGHUE MPOCTHIX M CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.




2.6

Knerounslit nuki, ero nepuonsl U perynsuua. Marepdaza n Muto3. OcoOEHHOCTH MPOLIECCOB, MPOTEeKaoMKX B nHTepdasze. [loaroroska KIETKH K
nenenuro. [IpecnHTeTHYECKNN (TOCTMATOTHYECKHH ), CHHTETHIECKUH M IIOCTCUHTETHIECCKUH (MMPEMUTOTHIECKHA ) TIEPHOIBI HHTEP(a3HI.

Martpuusnsiii cunte3 JJHK — pernmkanus. ITpuanuns! perummkanuu JTHK: KoMImieMeHTapHOCTh, IOJIyKOHCEPBATUBHBIM CUHTE3, AHTUIIAPAJIIEIbHOCTD.
Mexanmsm pemukannd JJHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl M TenoMepasa. XPOMOCOMHBIH HaOOp KIETKM — KapHOTHIL
JIMTITOnTHBIHA ¥ TAIUTOUIHBIN HA0OPB XpOMOCOM. [ 'oMomornyHbIe XpOMOCOMBIL. [10710BBIE XPOMOCOMBL.

Henenue kimetkn — Mmuto3. CTaguu MUTO3a M MTPOUCXOAAIINE B HUX mporecchl. Tumsl muro3a. Kaprnoknaes n nurtokuHe3. bruonornyeckoe 3nauenne
MUTO3a. Perymsus MUTOTHYECKOTO IIUKIIA KIeTKH. [IporpaMmmupyemast KJieTouHasi THOeIb — armonTos.

QPyHKIHOHAJIEHAS TEHOMHKA

OpI‘aHI/ISM Kak OMOJOrH4YecKas CHCTEMA

3.1

OI[HOKJ]GTOLIHI)IC, KOJIOHUAJIbHBIC, MHOT'OKJICTOYHBIC OPIraHU3Mbl 1 MHOT'OTKAHECBBIC OPraHU3MBbI.

®DopMBI Pa3MHOKEHHS OPTaHU3MOB: Oecrionoe (BKIIoYash BETeTaTHMBHOE) M MOJIOBOS. Buabl Oecrosioro pa3MHOXKEHHS: MMOYKOBaHHUE, CIIOPYIISIIHS,
(parmeHTanys, KIIOHUPOBAHHE.

ITonmoBoe pazmuosxenue. [lonoBeie keTku, i ramMersl. Meito3. Craguu meiiosa. [loBenenne xpomocom B Meiioze. Kpoccunrosep. buonornueckuit
CMBICI Mel03a U MOJIOBOTO Mpolecca. Meio3 U ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoasimeBoe pa3suthe. ['amerorenes y >kuBoTHBIX. [lomoBeie xene3pl. OOpa3oBaHre U pa3BUTHE MOJOBHIX KIeTOK. CliepMaToreHes u OoreHes.
Crpoenue mMONOBBIX KJIEeTOK. OIIOJOTBOpEeHHE W SMOpPHMOHATIBHOE pa3BUTHE XKHUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHMS: HapyKHOE, BHYTpEHHEE.
ITapTenorenes.

NunuBupyansHOe pa3BuTHE OpraHu3MoB (oHTOTeHe3). Crajamu 3MOpHOTreHe3a >KUBOTHBIX (Ha mpuMepe Jsrymiku). Jpobnenwe. Tumbl apoOieHUs.
Oco0eHHOCTH APOOIEHHST MIIEKOITUTAIONINX. 3aPO/BIIIEBbIE JIUCTKH (TacTpyIALs ). 3aKiaJKa OpTraHOB M TKaHEH M3 3apObBIIIEBhIX JIMNCTKOB. B3anMHoe
BIIMSHAE YacTed pPa3BUBAIOLIETOCS 3apojbllia (3MOpHOHANbHAsI MHAYKIHMSA). 3akiajKa IIaHa CTPOCHHsS >KHBOTHOIO KaK pe3yibTaT HepapXHYeCKuX
B3aMMO/ICHCTBUI TeHOB. BiusiHrEe Ha SMOPUOHAIILHOE Pa3BUTHE Pa3IHYHBIX (DAKTOPOB OKPYKAFOIIEH CpeIbl.

Poct u passutme xuBoTHBIX. [locTamMOproHaNbHEIN Tiepuon. Ilpsmoe m HempsMmoe pasButhe. Pa3zButre ¢ mMeramopdo3oM y OeCITO3BOHOYHBIX H
MMO3BOHOYHBIX KMBOTHBIX. brojiornueckoe 3HaueHue IIpAMOro U HEMPAMOI'O pa3BUTUA, UX PACIIPOCTPAHCHHUE B MPUPOJEL. Tumnsr pocCTa XUBOTHBIX.
DaKToOphl Peryysiud pocTa XUBOTHBIX M uenoBeka. CTaguM MOCTIMOPHOHAJIBLHOTO PAa3BHTHS y JKMBOTHBIX W yenoBeka. [leprnonsl oHTOreHe3a
YeIoBeKa.

PasmHoxenne u paspurue pacteHuid. ['amerodur m crnopodur. Meio3 B KU3HEHHOM IMKIe pacteHnid. OOpa3oBaHue crop B Ipolecce MeHo3sa.
I'amerorenes y pacteHuil. OIUIOAOTBOpPEHHE W pa3BUTHUE PACTUTENBHBIX OPraHu3MoB. JIBOWHOE OIJIOJOTBOPEHHE Y LBETKOBBIX PAacTEHUH.
OO0pazoBaHue 1 pa3BUTHE CeMEHH. MeXaHU3MBI PETyIISIIUN OHTOTeHe3a Y PACTEeHHI U )KHBOTHBIX

3.2

Ucropust cTaHOBIEHUSI U Pa3BUTHUs T€HETUKU KaK HayKu. OCHOBHBIE T€HETUUYECKUE MOHSITUS U CUMBOJIBL. ['OMOJOrHYHBIE XPOMOCOMEI, aJlJIECIbHbIE
TeHBI, aTbTCPHATHBHBIC TTPU3HAKH, TOMUHAHTHBIA U PEIICCCHBHBIA MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YHCTAsT TUHUS, THOPUABI, TCHOTHUII, ()EHOTHIT.
OCHOBHBIC METOIBI TCHETHKHU: THOPHIOTOTHICCKUH, ITUTOJOTHICCKUH, MOJICKYJISIPHO-TCHETUYISCKUN

33

MounorubpuaHoe ckpemuBanue. [lepBriii 3akon MeHnenst — 3akoH eInHo00pasns rHOpUI0oB epBoro nokoneHus. [lpasuio qomuaupoBanus. Bropoit
3akoH MeHJens — 3aKOH pacilelieHus Npru3HaKoB. LluTonornueckie 0CHOBBI MOHOTMOPHIHOTO CKpEeIIMBaHUA. [ UIIOTe3a YMCTOTHI TaMeT.
AHanuzupytoniee ckpemrBanue. [IpoMexxyTouHbli XapakTep HaciaenoBaHud. Pacienienre Npu3HakoB MPU HEMOIHOM TOMUHUPOBAHUH.
JurunbpunaHoe ckpenuBanue. Tpernit 3ak0oH MeHmens — 3aKOH HE3aBUCHMOTO HACIEAOBAHMS NMpHU3HAKOB. [[uTomornueckne OCHOBBI TUTHOPUIHOTO
CKpEeIIMBaHuUS.

CueruieHHOe HacliefoBaHue mpu3HakoB. PaGorer T. Moprana. CHeruieHHOE HacleJOBaHHE T€HOB, HapyIIEHUE CICTUICHUS MEXIy TeHaMHU.
XpoMOCOMHasi TEOpUsl HACIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHW3M OIpEENeHUs] Toja. AYTOCOMBI H TIOJIOBBIE XPOMOCOMBI. |'OMOTaMeTHBIH M TeTepOoraMeTHBIH MOJl.
'enernueckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnenoBanue mpu3HakoB, CIEIUICHHBIX C ITOJIOM.

'enotun kak nenoctHas cucrtema. [lnellorponus — MHOXKECTBEHHOE AecTBUE reHa. MHOXKECTBEHHbIN ajienu3M. B3zauMopeicTBie HealeabHbIX

TCHOE: ROV ICMCH Dot e TTOIMeD T




34

Bzaumopeiicteue reHoTHna M cpenbl Tpu (opMUpOBaHUM (eHOTHNA. V3MEeHYMBOCTh MPU3HAKOB. KauecTBEHHBIC W KOJMYECTBEHHBIC MPH3HAKU. BUIbI
WM3MEHYMBOCTH: HEHACIEACTBEHHAS M HACIICACTBEHHAS.

MoaundukaronHas KI3MEHIUBOCTb. Poib cpenbl B hopMupoBanny MouUKAMOHHON n3MeHInBocTH. HopMma peakimy npusHaka. BapualmoHHbIi psi 1
BapuarnonHas kpusas (B. Moranncen). ColicTBa Mou(pUKAIIMOHHON U3MEHYHBOCTH.

I'enoTHIIMUECKast I3MEHYUBOCTH. CBOMCTBA T€HOTUIIIYECKOW H3MEHUYMBOCTH. BHIbI TEHOTHITHYECKOH N3MEHYNBOCTH: KOMOWHATHUBHAS, MyTallHOHHASI.
KombrnaTuBHas W3MEHUNBOCTE. Meiio3 M TIOJIOBOM IMPOIECC — OCHOBA KOMOMHATHBHON M3MEHUMBOCTH. POJIh KOMOWHATHBHOW M3MEHIMBOCTH B CO3IAHUN
TEHETHYECKOT0 Pa3HOO0pa3us B peieax OAHOTrO BUIA.

MyrtanuonHasi U3MEHYMBOCTb. BuIbl MyTauuil: TE€HHbIE, XPOMOCOMHBIC, TeHOMHbIe. CIIOHTAHHBIE U WHIYLHMPOBAaHHbIE MyTallUd. SnepHble U
[UTOIDIa3MaTHIeCKie MyTanun. COMaTHdecKre M TMOJOBble MyTarmu. [IpudrHBI BO3HHKHOBEHUS MyTanyii. MyTareHsl ¥ WX BIWSHHAE HA OPTaHU3MEL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpOIlecca. 3aKOH TOMOJIOTUYECKHMX pSIOB B HaclencTBeHHOW w3MenunmBoctn (H.M. BaBuioB). Buesnepnas
W3MEHYMBOCTb U HACJIEACTBEHHOCTD

3.5

Kapuotun uenmoBexka. MexayHapoaHas mporpamMma HCCIEIOBaHUSA TeéHOMa 4YesloBeKa. MeToAbl M3Y4YeHHUS TCeHETHKH YelIOBEKa: T'eHEealOTHYeCKUi,
OJIM3HENOBBIH, I[MTOTEHETHUYECKUH, TMOMYJISAIMOHHO-CTATUCTUIECKAN, MOJCKYIsIpHO-TeHeTHndeckuil. COBpeMEHHOe oOmpejelieHHe T'eHOTHUIA:
MTOJTHOTEHOMHOE CEKBEHHPOBAHKE, TCHOTUITMPOBAHKE, B TOM uncie ¢ momorisio T11[P-ananmm3a. HacnmencTeBennsie 3a00eBanms denoBeka. [ eHHBIE U
XPOMOCOMHBIE 0O0JIe3HU YelioBeKa. Boie3HM ¢ HacIeICTBEHHOW MPeIpacloiokKeHHOCThIO. 3HAYEHHE MEIUIIMHCKON T'eHETUKU B MPEIOTBPAIICHUU U
JIEUEHWH T'eHETHYECKUX 3a001eBaHui yestoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukarus U cenekuus. 3apoxkIeHUe CeIeKIuU 1 qoMmectukanuu. Yuenue H.J. BaBuioBa o 1ieHTpax MpOUCXOXKICHUS U MHOTO00pa3us KyJIbTypHBIX
pacteHuil. Ponb cenekuuu B CO31aHUM COPTOB PACTEHUI U MOPOJ >KUBOTHBIX. COpT, MOpoa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACTEICTBEHHOM
m3menuanBocTr H.M. BaBuioBa, ero 3HaueHue 111 CENICKITMOHHON paOOTHL

MeTozpl CelleKIIMOHHON paboThl. VICKYCCTBEHHBIH OTOOpP: MAcCOBBIH M HMHIUBUAYAJIbHBIA. JTanbl KOMOMHAIIMOHHON cenekiuu. McnbiTanue
MPOU3BOAMTENEH 10 MOTOMCTBY. OTOOp IO TEHOTHITY C MTOMOIIBIO OIIEHKH (PEHOTHITA MOTOMCTBA U 0TOOP 110 TeHOTHUITY ¢ ToMoInkto aHanm3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHON paOoThl. PamuannoHHbI W XUMHYECKHH MyTareHe3 Kak MCTOYHHK MYTaIlud y KyJIbTYPHBIX
¢opMm opranusmoB. Vcnonab3oBaHHE T€HOMHOTO PEAaKTHPOBaHHS U METOM0B pekomMOuHaHTHBIX JIHK mist mosydeHHs MCXOAHOTO marepuaiia Jyist
CEJICKLIUU.

[Nomyuenne mommmnonaoB. BHyTpuBHaoBas ruOpuan3anysl. BIM3KOpoICTBEHHOE CKpeIvMBaHUe, WM WHOpumMHT. HeponcTBeHHOe CKpelvBaHUe, WIH
aytOpumuHr. ['eteposuc u ero mpuumHbl. Vcrosnp3oBaHue rereposuca B cenekiwi. Otnanénnas ruOpummsanys. [Ipeononenne Oecrmoansi MeXBHIOBBIX
THOPUIOB. JIOCTHXKEHUSI CEIEKITMU PACTCHUI 1 )KUBOTHBIX

3.7

OOBEKTHI, HMCHONB3yeMble B OHOTEXHOJOTHHM, — KJIETOYHBIE W TKAaHEBBIC KYyJIbTYpbl, MHUKPOOPTaHM3MBI, HMX XapaKTepuUCThKa. TpaaunuoHHas
OMOTEXHOJIOTHS: XJIeOOMeYeHHE, MOTyYeHHEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHe. MukpoOuonorndeckuii cuate3. OObEeKThl MUKPOOHOIOTHIECKUX
texHonoruid. [Ipom3BoacTBO Oenka, aMHHOKHCIOT W BUTAaMHHOB. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PEeKOHCTPYKIHMS SHIEKIETOK M KIOHHPOBAaHHUE
JKUBOTHBIX. METOJT TpaHCIIAaHTAMU AP KIETOK.

XpoMocoMHasi U TeHHash WHXKeHepus. VICKyCCTBEHHBIN CHHTE3 reHa M KOHCTpyupoBaHue pekomOmHaHTHBIX JIHK. JlocTmkeHus U mepcreKTUBBI
XPOMOCOMHOH ¥ TeHHOH MH)KeHepuu. MeaunuHckre OnoTexHoIoruu. Vcroap30BaHe CTBOJIOBBIX KIETOK

Cucrema n MHOI‘OO6paSI/Ie OpPTraHru4YCCKOIro Mupa

4.1

buonoruueckoe p33H006p33H€ OpraHu3MoOB. COBpeMCHHa}I CUCTCMAa OpPraHu4YeCKoOro mwupa. HpI/IHLII/IHBI KJ'IaCCI/I(l)I/IKaLII/II/I OpraHnu3MoB. OCHOBHEIC
CUCTEMATUYCCKUE I'PYIIIbI OPraHu3MOB.

Ocobennoctn CTPOCHUA M XKUBHCACATCIBbHOCTH OAHOKJICTOYHBIX OpPraHU3MOB. BaKTepI/II/I, apxeu, OAHOKJICTOYHBLIC FpPIGLI, OJHOKJICTOYHBIC
BOAOPOCIH, APYTruc MPOTUCTHI. Kononuansanie OpraHu3MBblI. HBI/I)KGHI/IC OOHOKJICTOYHBIX OpPraHU3MOB!: aMé6OI/I,Z[H0€, KT'YTUKOBOC, PCCHUYHOC.
3aH_II/ITa Y OJHOKJICTOYHBIX OPraHnu3MoOB. PaSI[pa)KI/IMOCTL Y OJHOKJICTOYHBIX OPraHU3MOB. Takcucel

4.2

MHOTOKJICTOYHBIE pacTeHus. B3auMocBs3b yacTeli MHOTOKJICTOYHOI'O OopraHusma. TKaHI/I, OpraHbl U CUCTCMbI OPraHOB MHOTOKJICTOYHOI'O OpraHmu3ma.

ORF&HI/BM KaK CgI/IHOG E@J’IOC. TKaHn EzaCTeHHﬁ. THUIBI RaCTI/ITCHLHHX TKaHEH: O6Ra30BaT6III:HaHi l'IOKROBHElfIi HEgOBOgHEaﬂi OCHOBHEUIi MCXAHHUYCCKAs.




Oco0eHHOCTH cTpOoeHUs, PYHKIIUHI B pacloIOKEeHUs] TKAaHEH B OpraHax pacTeHUN

BereraTuBHbIe U reHepaTUBHBIE OpraHbl pacTeHuil. OYHKIIMU OPTaHOB U cUcTeM opraHoB. Kapkac pactenuil. JIBukeHre MHOTOKJIETOYHBIX PACTEHU:
Tponu3Mbl U HacTud. [lorJomierre BOJBI, YTISKUCIOTO Ta3a M MHUHEPANBHBIX BEIIECTB pacTeHUsAMH. J[pixanue pactenwii. Juddys3us razos gepes
4.3 MMOBEPXHOCTh KJIETKU. TpaHCIOPTHBIE CUCTEMBI pacTeHHM. Brimenenune y pacTeHuil. 3ammra y MHOTOKJIETOUHBIX pacTeHuil. Kyrnkymna. Cpemcrsa
MMaCCUBHOM M XUMHYECKOH 3aIIUTHI. OUTOHIIUIEI.

PazapakuMocCTh U peryssinust y opranu3moB. PazapaxuMocTh U perysisiiusi y MHOIOKJIETOUHBIX pacTeHuil. POcTOBbIE BelllecTBa U UX 3HAUCHHE

MHOrOKIJIETOYHBIE KUBOTHBIE. B3auMMOCBA3b 4YacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBl OPraHOB MHOTIOKJIETOYHOTO
4.5 opranu3ma. Opranusm Kak eauHoe nenoe. 'omeocTas. TkaHM )KMBOTHBIX M YeNOBEKAa. THIBI KUBOTHBIX TKaHEW: SIUTEIHANbHAs, COCNNHUTENbHAS,
MblIIedHas, HepBHasi. OcoOeHHOCTH CTPOeHNUs, PYHKIHMN U pAaCTIOJIOXKEHHSI TKaHEH B OpraHax )KHBOTHBIX M YeJIOBEKa

OpraHbl M CHCTEMbl OpraHOB XHMBOTHbIX. DyHKIMH OpraHoB M cucteM opraHoB. Omopa Tena opraHu3moB. CKeneTbl ONHOKJICTOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy kHbIN U BHYTpeHHUH ckeneT. CTpOSHHE U TUIIBI COSTUHEHHS KOCTEH.

JIBuKeHNe MHOTOKJIETOYHBIX JKUBOTHBIX. [IMTaHme XUBOTHBIX. IIMTaHWe MO3BOHOYHBIX XHUBOTHBIX. JlpIXxaHue *XUBOTHBIX. KoxXHOe npIxaHme.
JKabepHoe 1 JIEro4YHOE NBIXaHHE.

JlpIxaHre NMO3BOHOYHBIX >KHBOTHBIX. DBOJIONMOHHOE YCIOKHEHHE CTPOCHHS JIETKMX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeNbHas cHCTEMa 4YeIOBeKa.
MexaHu3M BEHTWIALMHU JETKUX Y NTHI U MJIEKONMUTAIOMMX. TpaHCIOPT BEUIECTB Y OPraHU3MOB. TpaHCIOPT BeUIECTB y KMBOTHBIX. KpoBeHOCHas
cucremMa u e€ opranbl. KpoBeHOCHas cucTeMa INO3BOHOYHBIX >KMBOTHBIX. Kpyrum kpoBooOpaiieHHs. DBOJIOLHMOHHBIE YCIOXKHEHHS CTPOCHHS
KPOBEHOCHOW CHCTEMBI MO3BOHOYHBIX JXHMBOTHBIX. BbIIeNeHrne y opraHu3MoB. Beinenenne y >kHBOTHBIX. CokpaTHTenbHBIE Bakyonu. Oprasbl

4.6 BhifienieHrsa. CBS3b TOJIOCTH Tela C KPOBEHOCHOW W BBIICTUTENBHONW CHUCTeMaMHu. BrifeneHue y MO3BOHOYHBIX JKMBOTHBIX. 3alluTa Y
MHOT'OKJIETOYHBIX KUBOTHBIX. [IOKPOBBI U UX MPOU3BOHBIE.
Pasppaxumocts U peryisinust y OpraHusMmoB. Pazpa)kMMOCTh Yy OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxuMocTs W peryisiuus y
MHOT'OKJIETOUYHBIX PacTeHUU. POCTOBBIE BellleCTBA U UX 3HAYEHUE.
HepBHast cuctema M peduieKTOpHas peryisiius Yy MHOTOKIETOYHBIX KMBOTHBIX. HepBHas cucrema u €€ OT[enbl. DBONIOIMOHHOE YCIOXKHEHUE
CTPOCHUS HEPBHOM CUCTEMBI Y KUBOTHBIX.
Pa3paboTrka ajropuTMoB U mporpamMm i 3PQPEKTHBHOW (YHKIIMOHAIBHON aHHOTAllMd TIEHOMOB, TPAHCKPUIITOMOB, NMPOTEOMOB, METa0OJIOMOB
MHUKPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA
5 Opranusm 4eI0BeKa U €ro 310POBbE
Opraspl U CHCTEMBI OpPTraHOB uejoBeka. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pedrekc m peduiekTopHas myra. besycnoBHbie u
51 yciioBHBIC peduiekchl. ['yMopanbHas peryyisius U SHIAOKPUHHAS CUCTeMa JKUBOTHBIX W 4enoBeka. JKene3nl SHAOKPUHHONW CHUCTEMbI M MX TOPMOHBIL

[eiicTBre ropMoHOB. B3amMOCBsI3p HEpBHOM M 3HAOKpUHHON cucreM. ['mmoramamo-runodusapras cucrema. Peduiekc u peduiektopHas nyra.
besycnoBHBIE U yCTIOBHBIE pedIeKChl

3ammra opraHm3Ma OT Oone3Hed. MMMmyHHas cucrema denoBeka. KieTOUHBIM W TYMOpPalbHBI HUMMYHHTET. BpOXIEHHBIN, MpHOOPETEHHBIN
52 cnennpuueckuii uMMyHuTeT. Teopust KioHanbHO-cenekTiBHOr0o mMMmyHuTera (I1.0pmux, ®.M.bepuer, C.ToneraBa). BocnanutensHble OTBETHI
opranu3mMoB. Ponb Bpo)kIEHHOT0 MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUN

53 KposenocHast cuctema u e€ opransl. Cep/iiie, KpOBEHOCHBIE COCY/TbI M KpoBb. Kpyru kpoBooOpaiieHus. Pabota cepia u e€ perynsnus

54 Hpixanue yenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKH. JlpIXxaTenbHas cHcTeMa dYelloBeKa. J[pIxaTenbHas MOBEpXHOCTh. Perymsmus
JbixaHusl. JpIxaTeabHble 00BEMEI

55 IMumeBaputensHas cuctema denoBeka. OTaensl MUIIEBAPUTENBHOTO TpakTa. lIuimieBapurenbHble Xkene3bl. BHyTpUIIONOCTHOE M BHYTPUKIETOYHOE
MUILIEBAPEHHE

56 ITokpoBbl n ux npousBoanble. Opranbl Boienenus. [louku. Ctpoenue u ¢yHKUMOHMpoBaHUEe HedpoHa. DumbTpanus, cexpeuuss U oOpaTHOE

BCaChIBAHHMEC KaK MCXaHHU3MBbI E:a6OTH OEzFaHOB BBIICIICHHA. O6E2330B&HI/IC MOYH Z YCJIIOBCKA



5.7 ﬂBI/I)KGHI/Ie yeJIoBeKa: MEIIeuHas cucreMa. CKEICTHEIC MBIIIIBI U UX pa60Ta. CTpOGHI/Ie W TUIIBI COCOMHCHUA KOCTCH

6 Teopus »Bomtonmu. PazpuTue xKu3HM Ha 3emiie

OpomonnonHas Teopus Y. lapeuna. [Ipeanockuiki BOSHUKHOBEHUS JapBuHU3MA. JKU3Hb U Hay4dHas JaesTenbHocTh Y. JlapBuHa.

JBrxymiue cuibl 3Bororie BuoB 1o Y. /lapBuHy (BBICOKast HHTEHCHBHOCTh PA3MHOXKEHUSI OPTaHU3MOB, HACJIeICTBEHHAsI HF3MEHUYUBOCTh, O0pb0a 3a
6.1 CyIIeCTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopmienne cuaTeTnueckoi teopuu 3pomoruu (CTD). Helitpanbnas Teopust sBostonnu. COBpeMEHHAs DBOJIOIUOHHAS OWUOJIOTHS. 3HAYCHUE
IBOJIIOLIMOHHOM TEOpUHU B JOPMHUPOBAHHUU €CTECTBEHHO-HAYYHOW KapPTUHBI MUPa

IMomynsiuua Kak saeMeHTapHas eauHHuna 3Boytonru. CoBpeMeHHBIE METOIbl OLIEHKM TeHETHYECKOro pa3HooOpasus M CTPYKTYpHl HOIMYJIALUH.
N3menenune reHooH1a IO IISAIIAN KaK JIEMEHTApHOE IBOJIOIMOHHOE SIBIICHHE. 3aKOH TeHeTrnIecKkoro paBHoBecus k. Xapau, B. BaitnOepra.
OnmeMeHTapHbIe (aKTOphl (ABMKYITHE CHIIBI) BOIIONWNA. MyTaIrMoHHBIN mporecc. KomMOMHATHBHAS W3MEHUMBOCTH. [[pei( reHoB — cirydaifHbIe
HEHAIpaBJICHHBIE W3MEHEHHUs YacToT amienedl B momymsauusx. O¢ddekt ocHoBatens. Murpauuu. M3omsauus nonmynsuuii: reorpaduueckas
(mpocTpaHcTBeHHAas1), Onosoruueckas (penpoayKTHBHAS).

EctectBenHbli 0TOOp — HampaBmsomui ¢akrtop sBomonnu. DopMbl ecTecTBEHHOTO OTOOpa: ABMKYIIWN, CTAOWIH3MPYIOIINH, pa3phIBAIOIINI
(mmu3pyntuBHsIi). [TomoBoit oTOOp.

6.2 [TpucnocoOneHHOCTh OPraHW3MOB Kak pe3yiabTaT MHUKPOAIBONIOUWH. BO3HMKHOBEHHWE MPUCHOCOONICHHH Yy OpraHu3MoB. ApoMopQo3bl U
uanoaxanranun. [IpuMeps! npucnocobnennii y opranu3mMoB. OTHOCUTENFHOCTH MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpa3oBanue kak pe3ynbTaT MHKpOIBoMonnu. M3omsanms — kimoueBoit (aktop BumooOpazoBanus. llytu u
croco0bl  BUI000pa3oBaHMs: ajuloNaTpuieckoe (reorpaduyeckoe), CUMMATPUYECKOe (IKOJIOTHUECKOE), «MTHOBEHHOE» (TIOJMILIOMIU3Alus,
ruOpuau3anus). JAauTenbHOCTh SBOMIOMHMOHHBIX IPOLIECCOB.

MexaHu3Mbl GOpMUPOBAHUSI OMOIOTHIECKOTO pa3HOOOpa3Hsl.

Ponb sBONIOIMOHHOM OHONIOTHH B pa3pa0OTKe HAYYHBIX METOJIOB COXpaHEHHs OnopazHooOpa3us. MUKPOIBOMIONUS U KOIBOJIOIHS APa3UTOB U HX
x035€B. MexaHu3Mbl JOPMUPOBAHUSL YCTOWYMBOCTH K aHTHOMOTHKAM U cII0cOObI OOPHOBI ¢ HE

Meronpl u3ydeHus: MakpolBomouuu. [lameoHTonornveckue MeToAbl M3ydeHHs 3Bosouuu. llepexonnple (oOpMbl U (QUIOrEHETHYECKHE PSAbI
OpraHU3MOB.

buoreorpaduieckue Meronsl mu3ydeHus sBoionuu. CpaBHeHue (iopbl M (ayHBI MaTepUKOB M OCTPOBOB. bumoreorpadwuueckne oOiact 3eMITH.
Buabl-3HIEMUKA U PETUKTBHL.

OMOpPHOIIOTUYECKHE W CPaBHHUTEIHHO-MOP(OJIOTHUSCKAE METOABl M3yYeHHUS DSBONIONMH. | €HEeTHYeCKHe MEXaHWU3Mbl SBOJIIOIIMA OHTOTEHE3a U
MOSIBJICHUSL DBOJIOIMOHHBIX HOBIIECTB. [ OMOJOTMYHBIE W aHAJOTMYHBIC OpraHbl. PylUMEHTapHbIE OpraHbl M AaTaBU3MbL. MOJEKYISIPHO-
TCHCTHYCCKHC, OMOXMMHYECKHE H MaTeMaTHYECKHE MCTOJIbI HM3YUCHHA 3BOJIIOIIHU. I'omMojyiornyHbIE TEHEI. COBpeMeHHBIe METO/JbI IMOCTPOCHUA
(UITOTEHETUYECKUX JICPEBHEB.

XpOMOCOMHBIC MyTallMU U 3BOJIOLINS T€HOMOB.

OO6mme 3aK0HOMEPHOCTH (ITpaBUIIa) PBOIOIMH. HeoOpaTuMoCTh BONIOIHH. ATanTuBHAS paauamnwsi. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIHH

6.3

Hayunpie rumore3bl TPOUCXOXKICHHWS JKM3HM Ha 3emuie. AOWoreHe3 u maHcrepMmusa. JloHaydHBIE TIPEACTaBICHHUS O 3apOXKACHUU IKU3HU
(xkpearmoHn3M). ['mmoreza MOCTOSHHOTO CaMO3apoKACHUA XU3HHM u e€ omposepxkeHue ombiTamu D. Penu, JI. Cnamnmanmanu, JI. Ilactepa.
[TporcxoxaeHNE )KU3HU U aCTPOOHOIIOTHSL.

OCHOBHBIC dTambl HEOpraHWYEeCKoW HBoforuu. IlmaneTapHas (Teonorudeckas) SBONIONHSA. XHUMHYECKas 3BOTIONNA. AOWOTCHHBIM CHHTE3
6.4 OpraHu4ecKux BemecTB n3 Heopranumdecknx. OmpiT C. Mmmiepa u I'. FOpu. O6pazoBanne nonmumMepoB u3 MoHOMepoB. KoanepBarnas rumote3a A.1.
OmnapuHa, TunoTe3a nepBuvyHoro OyipoHa JIx. XomaeiiHa, renetudeckas runoresa . Mémnepa. Pubo3umer (T. Yek) u runoreza «mupa PHK» V.
I'un6epra. @opmupoBanne MeMOpaH U BOSHUKHOBEHHE TTPOTOKIIETKH.

Uctopus 3emmm m Metonpl e€ m3ydeHus. VIckomaemble OpraHWuYecKhe OcCTaTku. | eoxponomormst m e€ meroabl. OTHOCHTENbHAs W aOCOIIOTHAsS

FeOX!:OHOJ’IOFI/IH. FCOX!zOHOHOFI/I‘ICCKaH 1IKaJia: 90HBI, BEZI)I, HC!:I/IOI[H, OIIOXMH.




HawanpHple 3Tanmel opraHudeckod 3BOMIONUH. [losiBIIGHWE W DBONIONMUS TEPBBIX KIETOK. DBOIIONUS MeTabonn3Ma. BO3HHKHOBEHHE IEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MepBBIX Ha 3emie coodmiecTB. Ctpomatonuthl. [IpokapruoThl 1 3YKapHOTHL.
[Ipoucxoxkmenne dSyKapuoT (CUMOHOTEHE3). ODBOJIOIMOHHOE IMPOUCXOXKIECHUE BHPYCOB. IIpOMCXOXIACHHE MHOTOKJICTOYHBIX OPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKJICTOYHBIX OPTaHU3MOB.

OCHOBHBIE ATaITbl HBOJIIOLNY BBICIINX pacTeHni. OCHOBHBIE apoMopdo3bl pacTeHuil. Beixon pactenuii Ha cymry. [losBieHne crOpoOBBIX pacTeHUN U
3aBOCBAaHNEC UMH CYUIN. CeMeHHEBIE pacTeHus. HponcxomneHHe IBETKOBBIX paCTEHHﬁ.

OCHOBHBIE OTanbl IBOJIOUUAN KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl KXUBOTHBIX. Benzackas c¢ayHa. KemOpuiickuii B3peIB — TOSIBIEHHUE
coBpeMeHHbIX THUIMOB. [lepBble XOpmoBbIe >KHBOTHBIE. JKU3HB B Bome. DBONIONMS MO3BOHOYHEIX. [Ipomcxoknmenue ampuOuidi u pEnTHINH.
[Ipoucxoxaenne MiaexonuTaromux u ntutl. [Ipuanmn kirogeBoro apomopdosa. OcBoeHne 6€CIT03BOHOYHBIMHI U TO3BOHOYHBIMH KUBOTHBIMH CYTITH.
Pasputne »xu3Hu Ha 3emiie MO 3paM U TEPUOAaM: apXed, MPOTEpO30i, Majeo30i, Me3030M, KalHOo30u. OOIas xapakTepUCTHKA KJIMMaTa M
TeOJIOTHYECKUX TpolieccoB. [losBieHHE M pacIBET XapaKTEPHBIX OPraHM3MOB. YTiieoOpa3oBaHME: €0 YCJIOBHUS WM BIMSHHE HA Ta30BbIi COCTaB
atMocepsl.

MaccosBrie BBIMHUPAHUA — O3KOJIOTHUYCCKHUE KPHU3HCBI IIPOIIIOTO. HpI/I‘II/IHBI N CIICACTBUA MACCOBBIX BLIMHpaHHﬁ. COBpeMeHHBIﬁ SKOJIOTUYECKHUI
KPHU3HUC, €r0 0COOCHHOCTHU

6.5

Paznensr u 3amaun anTpomnonorud. Meronsl antpornojorud. CTaHOBICHUE MPEICTABICHUN O MPOUCXOXKIACHUH 4enoBeka. COBpEMEHHBIC HAyYHBIC
TEOPUH.

CX0ACTBO 4YeNIOBEKA € >KMBOTHBIMU. CHUCTEMATHYECKOE IOJIOKEHHE 4esloBeKa. CBUAETENbCTBA CXOCTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIBHO-
Mop(hoJIOTHYECKHE, IMOPHOJIOTHUECKUE, (PU3HOI0ro-OnoXUMUIecKue, mHoBeacHUeckue. OTIMYMS 4YeoBeKa OT JKUBOTHBIX. [IpAMOXOXKICHHE U
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE FOJOBHOTO MO3Ta U BTOPOM CUTHAJIBLHOM CHCTEMEI.

Jswxymme cuinbl (PakTopbl) aHTPONOTeHe3a: OWoyoTHyYeckue, conuanbHble. COOTHOIIEHHEe OWONOTHYECKHX W COIUAIBHBIX (PAKTOpOB B
aHTPOIIOTCHE3E.

OCHOBHBIE CTaJNH aHTPOIOTEHE3a. ABCTPANIONMUTEKH — ABYHOTHE MIPEIKH Jrojieii. UemoBeK yMemblii, epBble U3TOTOBICHUS OpyAui Tpyaa. UemoBek
MPSIMOXOSINMA W TIEPBBIA BBIXOJ JIOAei 3a mpenenbl Adpuku. Uenosek reiipenbOeprckuii — oONIMIA MPENOK HEaHACPTAbCKOTO YelOBEeKa U
yenoBeKka pa3zyMHOro. UemoBeK HeaHJIEpTalbCKUM Kak BHJ JIIOJEM XOJOJHOrO KinMmara. YeloBeK pa3yMHBIM COBPEMEHHOI'O THIMA, JEHHUCOBCKUN
YeJIOBEK, OCBOCHHUE KOHTUHEHTOB 32 MpeeiaMu AQpuki.

OBOJIOIMS COBPEMEHHOTO YelloBeKa. EcTecTBeHHBIN OTOOp B MOMYNANHUAX YeloBeka. MyTallMOHHBIN mporiecc U noaumopdusM. [lomynsiuoHHbIe
BOJTHEI, Apeii( TeHOB, MUTpaIs 1 «3(pPEeKT OCHOBATENSD» B MOMYJISAIUAX COBPEMEHHOTO YeJI0BEKa.

Yenoseueckue pachl. llonstie o pace. bompimme pacel: eBporeonaHas (eBpasmiicKas), aBCTpajlo-HETpoUHas (IKBAaTOpHaiIbHAs), MOHTOJIOHUTHAS
(a3smarcko-amepuKaHckas). Bpems u myTH pacceneHus 4eioBeKa Mo IiaHere. EquHCTBO uenoBedeckux pac. HaydHas HECOCTOSATENBHOCTh pacu3ma.
[IpucriocobeHHOCTh YelloBeKa K pa3HBIM YCIOBHSM OKpY’Karollei cpeapl. BiusHue reorpaduueckoil cpeapl u apetidha reHOB Ha MOPQOIOTHIO U
(hM3HMOJIOTHIO YEIOBEKA

DKOCHCTEMBI H MIPHUCYIIHE UM 3aKOHOMEPHOCTH

7.1

Pa3pnensl u 3anaun sxonorun. CBsi3b KOJOTUU C APYTUMU HAYKaMHU.
Mertonpt 3xomorun. [lomeBpie HAOMIOAEHUS. DKCIIEPUMEHTHI B DKOJIOTHH: MPUPOIHBIC U JIa0opaTopHbIE. MOAETMpPOBaHUE B DKOJIOTHH. MOHUTOPHUHT
OKPYKaIOIIEH Cpeibl: JIOKAIbHBIN, PETHOHAIBHBIN H TTI00aTbHBIN

7.2

Okonorudeckue (akToOpel W 3aKOHOMepHOCTH UX JeiictBus. Kiaccudukamus skonormyeckux (akTOpPOB: a0HOTHYECKHE, OHOTHYECKHE,
aHTponorennsie. O0uMe 3aKOHOMEPHOCTH AeHCTBHA 3Kosorudeckux (akropos. [Ipasuio muaumyma (K. Llnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpHONOHTHBIC U CTECHOOMOHTHBIEC OpTaHU3MEI.

Aouotnyeckue ¢axTopbl. CBeT Kak sKojormueckuil (aktop. JelcTBHe pa3HBIX YYacTKOB COJIHEYHOI'O CIEKTpa Ha OpPraHU3MBI. DKOJIOTHYECKUE
TpyINBI PAaCTEHUH U )KUBOTHBIX 110 OTHOIIEHHUIO K cBeTy. CHTHalIbHas poJib cBeTa. DOTONEepHOaN3M.

Temmepatypa kak dkonoruueckuil ¢akrop. JlelicTBue TeMmepaTypbl Ha OpraHu3Mbl. [lOMKUIOTEpMHBIE W TOMOHOTEPMHBIE OPIraHU3MBI.

HWSMbI.




BriaxnocTh Kak 3Kkonoruyeckuii paxrop. IIpucnocobiaenus pacteHuii K mogaep>kaHuio BogHoro dananca. Kiaccudukaiys pacteHuil o OTHOILCHUIO K
Bozie. [IprcnocoOennst )KUBOTHBIX K I3MEHEHHIO BOJHOTO PEKHIMA.

Cpenpl oOUTaHUS OPraHU3MOB: BOAHAS, HA3€MHO-BO3/AYIIHAS, IOYBEHHAs, TTyOMHHAS TOAOYBEHHAS, BHYTPHOpPraHu3MeHHast. OU3UKO-XUMHYECKUE
0c0OEHHOCTH Ccpesi 00MTaHus Opranu3MoB. [IpucrnocodaeHns: OpraHu3MOB K KU3HH B Pa3HBIX cpefax.

buonornyeckue putmbl. BHemHune n BHyTpeHHHE pUTMBL. CyTOYHBIE M TOAWYHBIE PHUTMBL. [IpUCIIOCOONIEHHOCTh OpPraHW3MOB K CE30HHBIM
M3MEHEHUSIM YCIOBUH KMU3HU.

Kuznennsie popmel oprann3MoB. [TonsTie 0 sxu3HeHHOM (opMe. XKu3HeHHbIe POPMBI PACTEHHHN: AePEBbs, KyCTapHUKH, KyCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJNETHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3poOnoHThL. OCOOEHHOCTH CTPOCHHUS U 00pa3a KHU3HH.
buotnyeckne dhakTopsl. BUasl OHOTHYECKHX B3aMMOJCHCTBUN: KOHKYPEHITHS, XUITHUYECTBO, CUMOMO3 U ero (opwmsl. Ilapa3suTusm, Koormepartus,
MYTyajiu3M, KOMMEHCalN3M (KBapTHPAaHTCTBO, HaxjeOHM4YecTBO). Herpoduueckne B3ammoseicTBus (Tomuueckue, (opudeckue, (hadbpuueckue).
3HavyeHue OMOTHYECKHUX B3aMMOJICHCTBU [UIsl CYIIECTBOBAHMSI OPIraHU3MOB B cpesie oouTanus. [IpMHINT KOHKYPEHTHOTO HCKITIOUEHHSI

DKOJIOTUYECKUE XapaKTePUCTUKH momnyssiuuu. [lomynsums xak Ouonornveckas cucreMa. Poilb HEOJHOPOIHOCTH Cpeabl, GU3MUECKHX OapbepoB U
ocoOeHHOCTEH OMONIOrMM BUAOB B (POPMUPOBAHMHU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOMyIsSuid. OCHOBHBIC MOKA3aTENU IMOMYJISLUH: YUCICHHOCTB,
IUIOTHOCTB, BO3PacTHAA U MOJOBask CTPYKTYpa, POXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTD, MUTPALIHSL.

Oxojoruueckas CTpyKTypa momyisaiuu. OleHKa YHCICHHOCTH MOMyNAuuu. JMHaMHuKa HOMyJasainuu U e€ peryisnus. buoTuueckuit moTeHIMamn
nomyisauuu. MoJenupoBaHrue TWHAMHUKHU nomyssuuu. Kpubele pocTa dnciaeHHOCTH momyisuuu. KpuBble BBDKMBaHHA. Perynsanus 4uciIeHHOCTH

73 HOIYJISIIMA: poJib (PAKTOPOB, 3aBUCSIINX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTHYECKUE CTpaTeruu BuaoB (r- u K-crparerun).
Ilonstue 00 sKomoruuyeckoi Humie BuAa. MecrtooOutanue. MHoOroMmepHas Mojaens 3Kojgormueckod Humu Jx.M. XartumHcona. Pa3zmepsl
sKoJyoruyeckoil Humu. [loTeHMaNbpHas U peann30BaHHas HULIH.
Bun kak cucrema momymauuil. Apeansl BHIOB. BuIbl M MX JKM3HEHHBIE CTpAaTernd. 3aKOHOMEPHOCTH IIOBEACHHUS M MUTPALUN KUBOTHBIX.
buronornueckre MHBa3HU y>KEPOJIHBIX BUIOB
CoobOmrecTBa opraHu3MOB. broreHo3 u ero crpykrypa. CBsI3W MEXIy OpraHM3MaMu B OWOIIEHO3e. DKOCHCTeMa Kak OTKphITas cucrema (A.JDk.
Tencnn). OyHKIMOHATBHBIE OJIOKH OPTaHU3MOB B DKOCUCTEME: MTPOAYIICHTHI, KOHCYMEHTBI, peAyleHThl. Tpoduueckie ypoBHU. Tpoduueckue Henu u
cetu. AGnoTryeckue 6J0ku 3kocucTeM. [1oUBBI 1 Wbl B 3K0ocucTeMax. KpyroBopoT BemecTs ¥ MOTOK SHEPTUH B IKOCUCTEME.
OcHOBHBIE NTOKa3aTEIN IKOCUCTEMBL. bromacca u nponykuus. DKoJI0rudeckrue MUpaMuabl Yuces, 0MoMaccsl U SHEPTUH.
HamnpapneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleCcCHH. [lepBUYHbIC M BTOPUYHBIE CYKIIECCUH U X IPUYUHBL. AHTPOIIOTCHHbBIE BO3JICHCTBHS Ha
cykueccun. KnmumakcHoe coobmectBo. bruopasnoobpasue 1 moHOTa KpyroBopoTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOILIECTB.
7.4 [IpupoaHble 3KOCHCTEMBI. AHTPOIOTEHHBIE 3KOCHCTEMBI. ATposKocucTeMa. ArpoueHo3. Pazmuuus MexXIy aHTPONOT€HHBIMH U NPHUPOTHBIMH
9KOCUCTEMAMH.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oponckas ¢iuopa u ¢ayna. CuHaHTponH3anus TopoJckoi ¢ayHsl. buonorudyeckoe u
XO3AACTBEHHOE 3HAUYEHHE arpo’KOCHUCTEM H ypOO3KocHcTeM. 3aKOHOMEPHOCTH (DOPMHPOBAaHUS OCHOBHBIX B3aUMOACHUCTBHHA OPTraHM3MOB B
IKOCUCTEMAX.
[TepeHOC 3HEPTUH U BELIECTB MEKAY CMEKHBIMH dKOCHCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, TIOMYJISIIIUN M 9KOCHCTEM B YCIOBHSIX €CTECTBEHHBIX U
AHTPOIIOTC€HHBIX BO3JACUCTBUI
buocdepa — obmennanerapHas o0onaouka 3emiu, TAe CyLIECTBYeT WIM CyIlecTBOBana xu3Hb. Yuenue B.M. Bepnaackoro o 6uocdepe. Obnactu
ouocdeps! u e€ coctas. JKuBoe BemecTBo OHOCGEphI U ero GYHKIIHU.
3aKOHOMEpPHOCTH CyIecTBOBaHUsA Onocdeprl. OcodeHHoCcTH OMochepsl Kak riao0adhbHOM 3KOCHCTEMBI. JIMHAMUYEeCKOoe paBHOBecHE B Omocdepe.
7.5 KpyroBopoTs! BelecTB U OMOreoOXUMHUYECKHEe IUKIIBI (YTriepoa, a3ota). PUTMUYHOCTS siBIeHH B Onocdepe.

3onansHOCTh Onochepsl. [lonsiTne o Ouome. OCHOBHBIE OMOMBI CYIIN: TyHApPA, XBOWHBIC Jieca, CMEIIAHHbIE M HIMPOKOJIMCTBEHHBIC Jieca, CTellH,
CaBaHHBI, IIyCTbIHU, TPOIIMUYECKHE JIeca, BEICOKOropbs. Kimmar, pacTuTenpHbli U )KUBOTHBIH MUP OMOMOB CYIIH.
CrpykTypa U QyHKIHS KHUBBIX CHCTEM, OIIEHKA UX PECYPCHOr0 MOTEHIUANA 1 OMOCEepHBIX (HYHKIIUH




BO/HOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymienne noussl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHenne knmumara.
AHTpPOINOreHHOE BO3JCUCTBHE HA PACTUTENIBHBIM W >KMBOTHBIM Mup. OXpaHa pacTUTEIBHOTO M >KUBOTHOrO Mupa. OCHOBHbBIC MPUHIIUIIBI OXPaHbI
npupojsl. Kpacusie kauru. Oco6o oxpansiemsie npupoansie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THIECKHIE MTAPKH.

OCHOBHBIC TPUHIUIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOJbL. PallMOHATBHOE MPHUPOIONOIb30BAHUE U COXPAaHCHHE OHOJIOTHYECKOTO
pasHooOpazus 3eMIu

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA
METOAUYECKHUE MATEPHAJIBI 1JI YYUTEJIA

1.B.C.PoxsnoB. Temarndeckuii u UTOrOBbIi KOHTpOsb. COOpHUK MPoBepoUHBIX padboT. brosorus. 10 knace. Mocksa 2014r.

3. O.I1. dynxuna. buonorus 6-11 knaccsl. IIpoBepounblie TECTHI, pa3HOYpOBHEBBIE 3a1aHus. Bonrorpan: Yuunrens, 2012r

4. H.A.boraanos. KoutponsHo-u3mepurensubie Marepuanisl. buonorus 10 kinace. @®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Pa3nen «3Bomonns opranndeckoro Mupay. Teopusi, TpeHupoBOUHbIe 3ananus. Jlernon, 2016r.
6. A.A.Kupunenko. buonorus. Paznen «I'enetuxa». Bee tumnel 3anau. TpenupoBouHnas tetpas. Jlernon, 2016r

7. C.1.Konecuukos. buonorus. Paznen «Oxonorus». Teopus, TpeHupoBouHsble 3aanusd. Jlernon, 2016r.

8. B.C.PoxyoB. TemaTudeckuii 1 HTOTOBBIA KOHTPOIL. COOpHUK MPOBEPOUIHBIX padboT. brosorus. 11 ximacc. Mocksa 2014r.
HIBenoB. buonorus. O6uias 6uonorust 10-11 kmaccel. Mocksa. Ipoga.2012r

10. H.A.bornanos KonTponsHo-u3Mepurensasie Mmateprainsl. buosorus 11 knacc. @I'OC. Mocksa. Bako, 2016r.

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«Enunas xomnexuus Liudgposeix O6pazoBatensHbix Pecypcosy» (Habop ungpoBsix pecypcoB K yueoHukam nuHun B.B. [Taceunuka) (http://school-collection.edu.ru/).
http://bio.1september.ru/urok/ -Matepuansl k ypoky. Bce paboTsl, HA OCHOBE KOTOPBIX CO3/IaH CailT, ObLIN OITyOJIMKOBaHbI B razere "buonorus". ABropamu caiita
npojienana Oospinast paboTa o CUCTEMAaTU3UPOBAHUIO Ta3€THRIX CTaTeH ¢ YIETOM IIKOJEHON YU4eOHOU MporpaMMBl 0 mpeaMeTy ""bruoorus'.

http://ebio.ru/ - DnexTponHbIi yueOHuK «buonorus». CogepkuT Bee pa3aessl OMoJIoruu: 00TaHUKY, 300JI0THIO, aHATOMUIO M (PU3HOJIOTHIO YeJIOBEKa, OCHOBBI IIUTOJIOTHU
T'€HETUKH, 3BOJIIOIIMOHHYIO TEOPHIO M KOJIOTHIO. MOXeT OBITh PEKOMEH/IOBAH y4YalUMCSI JJIsl CAMOCTOSITEIIbHON paboTHI.

http://djvu-inf.narod.ru/ - anexTpoHHas OHOIHOTEKA

http://biology.ru/index.php - Caiit siBnsiercst IuTepHeT — Bepcueii yueOHOro Kypca Ha KoMnakT-aucke "OTkpbitas buonorus".
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%2297%22%5D%2C%22schoolClasslds%22%3 A%2210%22
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