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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yue6Homy mnpenmery "buonorusa" (nanee - Ouonorusi) Ha ypOBHE
cpenHero oOmiero oOpas3oBaHusi pa3zpaborana Ha ocHoBe @enepansbHOrO 3aKOHAa OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii ®enepanun», ®I'OC COO,
Konnenmuu npenonaBanust yueOHOro mnpeamera «buonorus» W OCHOBHBIX TMOJOKEHUU
benepanbHOl paboueil mporpamMmbl BOCIIUTaHUS.

YueOHbii npeamer «buonorus» yrinyo6naéaHoro ypoBHs uzydeHust (10—11 xmmaccer)
ABJIAETCA OJHUM U3 KOMIIOHEHTOB MpeAMETHON oOnactu «EcTecTBEHHO-Hay4YHBIE
npeametsl». CormacHo mojoxeHusM PI'OC COO mnpoduiabHble Y4eOHBIC TPEAMETHI,
M3y4yaeMble Ha yriayOJEHHOM ypOBHE, SIBISIOTCS criocobom auddepeHuunanum ooyueHus Ha
YpOBHE cpefHero o61ero o0pa3oBaHusl U MPU3BAHbI 00ECTIEUYUThH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOLIMM, CpEJHUM OOIIMM, CpeAHUM MNPO(ECCUOHAIBHBIM U  BBICIIUM
oOpa3zoBanueM. B To ke BpeMsi KaxAbli M3 ATHUX YYEOHBIX NPEIMETOB IOJIKEH OBITh
OpUEHTUPOBAH Ha MPUOPUTETHOE pELIEHUE O00pa30BaTENbHBIX, BOCIUTATENbHBIX U
pa3BUBAIONINX 33724, CBSI3aHHBIX C MpodOopHeHTAINEH 00yUalOMIUXCs U CTUMYTHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JaCTH HayqYHOTO 3HaHUS, CBSI3aHHOTO C OMOJIOTHEN, METUIIUHOM,
HKOJIOTHEH, TICUXOJIOTUEH, CIIOPTOM MJIM BOCHHBIM JIETIOM.

[Iporpamma mo yueOHOMYy mpenmety "buomorus" maér mpencraBieHHe O IEAH U
3a/jayax U3ydeHus yueOHoro npeamera «buonorus» Ha yriyOI€HHOM ypOBHE, ONpeelisieT
o0s3aTenbHOE (MHBApUAHTHOE) IMPEAMETHOE COJACpPNKAHUE, €ro CTPYKTYpUPOBAHUE IO
paszenaM M TeMaM, paclpejelieHHe IOo KiaccaM, PEKOMEHIYEeT IOCieI0BaTeIbHOCTh
U3Yy4YeHHs] Y4eOHOro MaTepuaa ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKU Y4eOHOTO Mpoliecca, BO3PACTHRIX 0COOEHHOCTEH oOyuatomuxcs. B mporpamme mo
OMOJIOTHM pEeaqu30BaH MPUHIUI NPEEMCTBEHHOCTH C U3Y4YEHHEM OWOJIOTMH Ha YpPOBHE
OCHOBHOTO 00111ero o0pa3oBaHusi, Oyiarojiaps 4eMy MpocMaTpUBAETCs] HAIIPABJICHHOCTh Ha
nocieayoliee pa3BuTue OUOJIOrMYECKUX 3HAHWW, OPUEHTHUPOBAHHBIX Ha (OpMUpPOBaHUE
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHMS, IKOJIOITMUECKOIO MBIIUICHHUS, MPEACTABIECHUNA O
310pOBOM 00pa3e JKM3HM, Ha BOCIUTaHUWE OEpeKHOr0 OTHOIIEHHS K OKpY’Karolen
OpUpoHON cpene. B mporpamme mo OHONOTHM TaKkKe MOKa3aHbl BO3MOXXHOCTH y4eOHOTO
npenMera «buonorus» B peanmuszanuu  TpeboBanuit GI'OC COO Kk mIaHHpPyEeMbIM
JUYHOCTHBIM, METallpPEJMETHBIM W  TPEJAMETHBIM  pe3ylbTraTaM OOy4YeHHs] U B
(GbopMUPOBaHMM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHON NEATEIBHOCTH OOY4YaroIIUXCS
[0 OCBOCHMIO COJEpP)KaHUS OHOJIOrMYecKOro oOpa3oBaHMsS HAa YPOBHE CPEIHEr0 OOIIEro
obpa3zoBaHusl.

VYueOubrit npenmer «buomorus» Ha ypoBHE CpemHero ooOmero o0pa3oBaHUS
3aBepiIaeT OMOJOrM4YecKkoe OOpa3oBaHHE B IIKOJE M OPUEHTUPOBAH HAa pacCUIMpEHUE U
yrayOsieHue 3HaHuKd OOy4aromMXCs O JKMBOM MPHUPOJAE, OCHOBAX MOJEKYISIPHON W
KJIETOYHOW OWONOTUH, SMOPHOJIOTUM ¥ OWOJIOTUM PAa3BUTHUS, TEHETHUKU, CEJICKIINH,
OMOTEXHOJIOTUH, SBOJIIOLUOHHOTO YYSHHs U SKOJIOTHH.

N3zyuenue yueOnoro npeamera «buonorusy Ha yriiyOJeHHOM YpPOBHE OPHEHTHPOBAHO
Ha TMOATrOTOBKY O0OydYaroumxcs K [MOCJIEAYIOIIEMY TOJYyYEHHUI0 OHOJIOTHYECKOro
o0Opa3oBaHHsT B By3aX M OpraHU3alUsaX CpeaHero npodeccnoHambHOro 00pa30BaHUS.
OcHOBY €ro cojaepxaHusi COCTaBJIsIET CUCTEMa OMOJIOTUYECKUX 3HAHWM, MOJYyYEHHBIX MPHU
U3y4EeHUN OOYyYaIOUIMMHCA COOTBETCTBYIOIIMX CHCTEMAaTHYECKHUX pPa3/esioB OMOJIOTHH Ha
YpOBHE OCHOBHOro o6miero oOpaszoBanusi, B 10-11 kimaccax 5TU 3HAHUA TMOJTYYalOT
pasButue. Tak, pacIIUpEeHbl U YTIIyOJIeHbI OMOTOTHYECKIE 3HAHUS O PACTCHUSX, KUBOTHBIX,



rpubax, OakTepusx, OpraHu3Me 4YeJOBeKa, OOIMUX 3aKOHOMEPHOCTSX  >KU3HH,
JOTIOJTHUTENIHO BKJIIOYEHBl OHOJOTHYECKHE CBEACHHUS MPHUKIAAHOTO U TOHCKOBOTO
XapakTepa, KOTOPblE MOYKHO HMCIOJb30BAaTh KaK OPUEHTHUPHI JUJIS MOCIEAYIOIIEro BhIOOpa
npodeccun. BozmoxHa Takke MHTErpanusi OMOJIOrMYECKUX 3HAHUA ¢ COOTBETCTBYIOIIUMU
3HAaHUSMHM, MOJIYYCHHBIMU OOYYaIOIIUMHUCS MPU U3yUYeHUU (U3UKU, XUMUHU, Teorpaduu u
MaTEMaTHKH.

CtpykTypa mporpaMMbl mo ydeOHoMmy mpeameTy "buosorus" oTpakaeT CHCTEMHO-
YPOBHEBBIN U 3BOJIFOLIMOHHBIN MMOAXOABI K U3y4yeHUI0 Onojoruu. CoriacHO UM, U3y4aroTcs
CBOMCTBA W 3aKOHOMEPHOCTH, XApaKTEPHbIE J[UIsl JKHUBBIX CHCTEM pa3HOTO YPOBHS
OpraHu3aluy, 3BOJIOLUN OPraHUYECKOr0 MHUpa Ha 3emile, COXpaHEHUs OMOJIOrMYECKOro
pazHooOpa3us mianeTsl. Tak, B 10 ki1acce u3ydaroTcsi OCHOBBI MOJICKYJISIPHON U KIETOYHOM
Ouonorum, SMOPUOJIOTUM U OUOJIOTUU Pa3BUTHUS, TEHETUKH U CEJEKLNUH, OMOTEXHOJIOTUU U
CHUHTETHYECKOW OWOJIOTUH, aKTyaJu3UpYyIOTCS 3HAHUS OOydaromuxcs 1o OOTaHUKe,
300JI0TUH, aHaToMuu, ¢uiznonoruu 4venoBeka. B 11 kmacce m3ydaroTCsi SBOJIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTUU U yueHue o buocdepe.

VYueOHbiii npeamer «buonorus» npuszBaH o0ecneYUTh OCBOEHHE OOYYaIOLIUMUCS
OMOJIOTMYECKMX TEOpPUl W 3aKOHOB, WJEW, MPUHIIMIIOB U TPABHI, JICKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHbI MUPA, 3HAHUM O CTPOEHUH, MHOTOOOpa3uu u
0COOEHHOCTSAX KIJIETKH, OpTaHu3Ma, MOIMYJISIIUN, OUOIIEH03a, IKOCUCTEMBI, O BbIIAIOIIUXCS
HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX UCCIIEI0BAHUAX B OMOJIOTHH, TPUKIAIHBIX aCIIEKTaxX
Ouonorndeckux 3HaHWU. [l pa3BuTHS W TOIAEpKaHUS HWHTEpeca OO0y4aroumxcs K
OMOJIOTMM HApPAY CO 3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOI'0 MaTepualla B COACpHKaHUU
IporpaMMbl IO OHOJIOTMHM TPEAYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBIEHUS U
pa3BUTHUA TOM WIM MHOW 00JlacTh OMOJIOTMH, BKIJIAJIOM OTEYECTBEHHBIX U 3apyOEKHBIX
YU€HBIX B PEIICHUE BAKHEUITNX OMOIOTUYECKUX B IKOJOTHYECKUX MPOOIIEM.

[lenp wu3ydenust yueOHoro mnpeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIQZICHUE OOYYAIOIIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJIBHOM OpraHu3aluu
JKUBBIX CHCTEM pa3HOr0 paHra M MPUOOpPETeHHEe YMEHHUW MCIOJIb30BaTh 3THU 3HAHUS B
dbopMHpOBaHUU HWHTEpPEca K ONPEACICHHOW 001acTH Mpo(ecCHOHAIBHOW NEeSITebHOCTH,
CBA3aHHOW ¢ OWOJOrMed, WiIM K BbIOOPY Yy4eOHOTO 3aBeleHus I MPOJOJIKEHUs
Ouosiornyeckoro o0pa3oBaHus.

Joctrxenue 1enu u3zydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM
ypOBHE 00eCneunBaeTCsl PEIICHUEM CIIEIYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHUCS CHUCTEMbl OHMOJOTMYECKHUX 3HaHHWM: 00 OCHOBHBIX
OMOJIOTUYECKHX TEOpHsX, KOHLEMIUAX, THUIOoTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX U
NpaBWIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPA; O
CTPOCHHMH, MHOT000pa3uu M OCOOEHHOCTSAX OHMOJIOTMYECKUX CHUCTEM (KJIE€TKa, OpPraHU3M,
NOMYJISALMS, BUA, OMOreoneHo3, ouocdepa); 0 BBIIAIOIMINXCSH OTKPBITUSAX M COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHME OOydYalIIMXC € METoAaMH IO3HAHUS  JKUBOM  IPHUPOABI:
UCCIIEIOBATEIbCKUMU METOAAMH OHOJOTHYECKUX HayK (MOJEKYJISIpHOH W KJIETOYHOU
Ouosioruu, SMOPHUOJIOTUN U OMOJIOTUU PA3BUTHA, TEHETUKU U CEJEKIIUU, OMOTEXHOJIOTUU U
CUHTETHUYECKOW OHOJIOTMH, TMAaJCOHTOJIOIMH, 3KOJOTHH); METOJaMU CaMOCTOSITEIBHOIO
NpOBEACHUST OMOJOTMYECKUX HMCCIEIOBaHUM B JabopaTopuu U B npupone (HaOmroaeHue,
U3MEepEeHue, SKCIEPUMEHT, MOJIEJTUPOBAHNUE);



OBIIQZICHHE OOYYAIOUIMMHCS YMEHHUSIMHU: CAMOCTOSITENIbHO HAXOINTh, AHATTU3UPOBATh U
UCIIOJIb30BaTh ~ OMOJOTMYECKyl0  MH(MOpMalMIO;  MOJb30BaThCA  OMOJOTHMYECKOn
TEPMUHOJIOTUEH W CUMBOJIMKOH; yCTAHABIMBATH CBS3b MEXAY pa3BUTHEM OWOJIOTUH U
COLIMATBHO-KOHOMHYECKAMHU M SKOJIOTUYECKUMH IMPOOIIEMaMy 4YeJI0BEYECTBA; OICHUBATDH
MOCIIEJICTBUSL CBOEH JAESATENIbHOCTH MO OTHOILIEGHUIO K OKpYXalolled NpHUpOIHON cpele,
COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPYXAIOIIUX JIOJIeH; 0O00CHOBBIBaTh U COOJIO/IATh
Mepbl MpouIakTUKU WH(GEKIMOHHBIX 3a00JIeBaHM, MpaBuUia MOBEACHUS B NPUPOJE U
oOecrieyeHust 0€30MAaCHOCTH  COOCTBEHHOW KU3HEIEATENBHOCTH B  YpPE3BBIYANHBIX
CUTYyallUsIX MPHUPOJAHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4yHbI€ OTKPBITHA B 00J1aCTH OMOJIOTUY;

pa3BUTHE Yy OOYYArONIMXCA WHTEJUIEKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B
npoliecce 3HAKOMCTBA C BBIAIOIIUMHUCS OTKPBITUSMHU U COBPEMEHHBIMU UCCIICIOBAHUSIMU B
OMOJIOTHH, pelIaeMbIMH €10 MpoOJIeMaMu, METOI0JIOTHEN OMOJIOTHYECKOTO MCCIIeI0BaHuUs,
NPOBEACHUS JKCIEPUMEHTANBHBIX HCCICIOBAaHHUMA, pEUICHHS OWOJIOTMYeCKUuX 3ajad,
MOJIETTUPOBAHUS OMOIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCTIUTAaHUE y OOYYAIOMIMXCS IEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOJIE B IETIOM H
K OTACIbHBIM €€ OObeKTaM U SIBICHUAM; (HOPMUPOBAHHE HKOJIOTHUECKOW, FeHETHUYECKOU
TPaMOTHOCTH, OOIIEH KyIbTYphI TIOBEJCHHS B TIPUPOJIC; HHTETPAIIH €CTECTBEHHO-HAYIHBIX
3HaHUM;

npruobpeTeHne 00yJarOIIMHCS KOMIIETEHTHOCTH B paroHAIEHOM
IPUPOIONONIBL30BaHUH  (COOJNIIOICHUE TPaBUI TOBEJACHUS B TPHUPOJAE, OXpPaHbl BHUJIOB,
AKOCHUCTEM, OHnocdepbl), COXpAHEHUH COOCTBEHHOTO 370POBBS M 3/10POBbSI OKPY)KAFOIIMX
monel (coOmromeHuss Mep TpodHIaKTUKH 3a00jeBaHMi, obOecrieueHHe Oe30MMacHOCTH
KHU3HEIACATETPHOCTH B UPE3BBIUANHBIX CUTYAIMSIX TPUPOTHOTO U TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE UCIOJIb30BaHMsI OMOJIOTMUECKUX 3HAHUN U YMEHUN B MIOBCETHEBHOM JKU3HH;

CO3JlaHME YCIOBUH JUIsl OCO3HAHHOI'O BBIOOpa OOYyYaIOIIMMHUCA WHAMBUAYAIbHON
o0pa3oBaTeIbHONW TPAEKTOPHH, CIIOCOOCTBYIOLIEH MocienyronemMy mnpodeccuoHantbHOMY
CaMOOTIpEICTICHUIO, B COOTBETCTBUH C MHIWBUIYaJbHBIMU WHTEpECAMHU M MOTPEOHOCTAMHU
peruoHa.

OO01mee 4ncI0 4acoB, OTBEIEHHBIX HAa M3ydeHHE OMOJIOTMU Ha YrIIyOJIEHHOM YpOBHE
cpemHero obmero oopasoBanusi, coctaBiseT 204 gaca: B 10 kiracce — 102 yaca (3 yaca B
Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEJE0).

OTb6op opraHm3anMoOHHBIX (GOPM, METOJIOB W CPEACTB 0O0ydeHHUs OWOIOTHHr
OCYIIECTBISIETCS € YYE€TOM CHenu(UuKd ero CoAepKaHWS ¢ HAMPaBICHHOCTH Ha
IPOIOJKEHHE OMOJIOTUYECKOTO o0pa3oBaHus B OpraHu3aLUAX CpeIHero
MpoQeCCHOHATBHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTenbHBIM  YCIIOBUEM TPH  O0Oy4eHUM OHOJOTMM Ha YriayOJIEHHOM ypOBHE
SBIIICTCS TPOBEICHUE JAaOOpaTOpHBIX © mpakThueckux pabor. Taxke yuactue
00yJaronmMxcsi B BBIIIOJIHEHUH MPOSKTHBIX M YY€OHO-MUCCIICIOBATEIHCKIUX PadOT, TEMAaTHKA
KOTOPBIX ONPEJENseTCs YYUTEJIeM Ha OCHOBE HMEIOIIMXCS MAaTepHaIbHO-TEXHUYECKUX
PECYPCOB ¥ MECTHBIX MPUPOIHBIX YCIOBHIA.



COJAEPKXAHUE OBYUYEHUSA
10 KJTACC

ConepkaHue MPOTPAMMBbl, BBIJIEIEHHOE KYpCcuU8OM, HE BXOAUT B IIPOBEPKY
rocyJaapcTBeHHOM utoropoii arrecrauuu (I'MA).

Tema 1. buoJiorus kak Hayka

CoBpemeHHass Ouoyorusi — KOMIUIEKCHass Hayka. KpaTkas ucTopusi pa3BUTHUSA
ouonorun. buonorunueckre Hayku W u3ydaeMmble UMHU MpoOiembl. DyHIaMeHTANbHEIE,
MPUKIIAHBIE ¥ TIOUCKOBBIE HAyYHBIE UCCIIEI0BaHUS B OMOJIOTHH.

3HaueHue OWUONOTUM B (POPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [lpodeccuu, cBsizanHble ¢ Ouonorueld. 3HAYeHHUE OHOJIOTHH B
MPaKTUYECKOW  JESATEIbHOCTH  YEJIOBEKAa:  MEIULHHE, CEIbCKOM  XO3SICTBE,
MIPOMBIIIUIEHHOCTH, OXPaHE MPUPOIBI.

JleMoOHCTpau MU

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. lapBun, V.
l'apsen, I'. Mennens, B. U. Bepnanckuit, 1. II. IlaBnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuii, J[xx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnmuuer u cxembl: «CBs3b OuoNiorMM C JApYrUMH Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK».

Tema 2. /KuBble cUCTEMbI M UX U3yYeHHUE

Kupble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOWCTBA KUBBIX CHCTEM:
€AMHCTBO XUMHYECKOTO COCTaBa, MAUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTh U
YIOOPSAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHHU3aIMs, CAMOBOCIIPOU3BECHHUE,
Pa3ApaKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpoBHHM OpraHu3alMy KUBBIX CUCTEM: MOJICKYJISIPHBIM, KJIETOYHBINA, TKAHEBBIN,
OpraHU3MEHHBIN, MOMYIAIUOHHO-BUIOBOH, DKOCHUCTEMHBIN (OMOTreOleHOTHYECKHI),
ouocdepnsiii. [Iporeccsl, mpoucxondmue B XKUBBIX cucTeMax. OCHOBHBIC MpPHU3HAKHU
xuBoro. Ku3Hb kak Qopma cymiecTBoBaHHs Martepuu. Hayku, u3ydaroniue >XUBbBIE
CHCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alUH.

W3ydyenne >kuBbIX cucteM. MeTtonbl Ouonorudeckoid Hayku. HaOmronenue,
M3MEpPEHHE, DKCIEPUMEHT, CHUCTeMaTh3alus, MeTaaHanu3. [loHsATHE O 3aBUCHUMON U
He3aBUCUMOW mepeMeHHOW. [lmaHupoBaHue skcrepumenta. [locTaHoBka W NpoBepKa
runote3. HyneBas rumorte3a. Ilonstue BBIOOPKM U €€ mgocToBepHOCTh. Pa3bpoc B
Oononornueckux AaHHbIX. OLIEHKA JOCTOBEPHOCTH MOJYYEHHBIX PE3yiabTaTOB. [IpuunHbI
MCKaXXEHUS PE3YJIbTATOB IKCIEpUMEHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpau U

Tabmuipl U cxembl: « OCHOBHBIE TIPU3HAKU KU3HW», «BHOJIOTHYECKHE CUCTEMBIY,
«CBOICTBA JKMBOM MaTepuu», «YPOBHU OpTraHU3AlMU >KUBOU TpupoAb», «CTpoeHue
JKUBOTHOM KJIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBbl OpPraHOB YEJIOBEYECKOTO
opranusMmay, «buoreonenosy», «buocdepay, «Metoabl U3ydeHHs )KUBOU TPUPOIBI».



O6opynoBanue: naboparopHoe 00OpyAOBaHUE [UISi TPOBEICHUS HAONIOACHUIH,
U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp30oBaHME pPA3IUYHBIX METONOB IIPU HU3Y4YCHUH
YKUBBIX CUCTEM.

Tema 3. buosiorusi KineTku

Knetka — cTpykTypHO-(QYHKIIMOHAJIbHAsl €IMHULIA XKUBOTO. MCTOpHS OTKPBITUS
kneTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. lIsann, M. lIneiinen, P.
BupxoB). OcHOBHBIE MTOJIOKEHHS] COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYISIPHOM M KJIETOYHOM OMOJIOTHMU: MUKPOCKOIUS, XpoMaTorpadus,
a5eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIuanbHOe UEeHTPUPYTHPOBAHKE,
KyIbTUBUPOBAHUE KIETOK. M3yuenue  ukcuposaunvlx  Kiemoxk. IINEKTPOHHas
Mukpockonusi. Kougoxanvnas mukpockonus. Bumanvnoe (npudicusnennoe) uzyyeHue
KIeMOK.

JleMoOHCTpan MU

[Toptpertsr: P. I'yk, A. JleBenryk, T. IlIBann, M. lllneinen, P. Bupxos, K. M. bap.

Tabmuuet 1 cxeMbl: «CBETOBOW MHUKPOCKOI», «IJIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTUS METOJOB MUKPOCKOIIMI.

O6GopynoBaHue: CBETOBOM  MHUKDPOCKON, MHUKpPOIpPEMapaThl  PACTHTEIBHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckassi padora  «/3ydyeHme  METOJOB  KJIETOYHOH  OHOJIOTHH
(xpomatorpadusi, sanektpodopes, nuddepeniuansaoe neHTpudyruposanue, [11IP)».

Tema 4. XuMuyeckasi OpraHu3alus KJIeTKU

XUMUYECKUN COCTaB KIIETKA. Makpo-, MUKPO- U YJIbTPaMHKpPOAJIEMEHThI. Boga u
e€ poib Kak pacTBOPUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAaHUHM KIIETKH,
TerIoperyisiui. MuHepanbHble BelecTBa KIETKHU, UX Ouonorumdeckas poib. Poib
KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckre  BellecTBa  KIETKWA.  buonormueckwe  mnoiauMmepsl.  benkw.
AMUHOKUCTIOTHBIN cocTtaB OenkoB. CTpYKTypbl OenkoBOW Moyiekyinbl. [lepBuunas
CTpYKTypa Oenka, MenTuaHas cBA3b. BTopuyHas, TpeTUuHas, YeTBEPTUYHASI CTPYKTYPBHI.
Henarypamnus. CpoiictBa OenkoB. Knaccudukanus 6enkoB. buonorndeckue ¢GyHKIUU
6enkoB. [lpuoHui.

Yrnesoasl. MoHOcaxapuabl, AMCaXapUIbl, OJMIOCaxapuabl W IIOJIUCAXapUJBIL.
OOmmit mnaH CTpoeHUs W (PU3NKO-XUMHYECKHE CBOMCTBA YrieBOAOB. buomornueckue
(GYHKIIUU yTIIEBOJIOB.

Jlunugel. 'mapodunbHo-ruapodoOHbe cBoiicTBa. Kitaccmbukanus numumos.
Tpurnuuepusi, Gochonunubl, BOCKH, cTepouabl. buonornueckue QyHKIUN JIUITH]IOB.
OOmme cBoiicTBa OWONOTMYECKMX MeMOpaH — TEKy4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, OJTYIPOHNUILIAEMOCTb.

HyxnennoBble kucnorsl. JIHK u PHK. CrpoeHue HYyKIEHMHOBBIX KHCIOT.
Hyxneotuast. [Ipuniun kommnementapuoctu. [Ipasuno Yapradpda. Crpykrypa JHK —
nBOMHas crnmpanb. Mecronaxoxaeane u ouonornyeckue pynkuun JJHK. Buasr PHK.
®yukuuu PHK B knetke.



Crpoenne mouekysibl AT®. Makpospruueckue cBsizu B Moliekysie ATO.
buonornueckne ¢ynkimuun AT®. BoccraHoBieHHbIE NEPEHOCUUKH, HUX (GYHKIUU B
Kietke. /{pyeue wuyxneozuompugocpamor (HT®D). CexenupoBanue JHK. Memoow
2EHOMUKU, MPAHCKPURMOMUKU, NPOMEOMUKU.

CtpykTypHast Ouoyiorusi: OHOXMMHUYECKHE U OHOPU3UUYECKHE HCCIETOBAHUS
COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYphl OMOMOIIEKY. Modenupoganue cmpykmypsi u
@dyukyuii 6uomonexyn u ux Komniekcos. Komnviomepuwlii Ouzaiin u opeanuyeckuti
cunmes GUOMONEKYN U UX HeNPUPOOHBIX AHAN0208.

JleMoHCcTpanumn

[Toptpetsr: JI. IHomuur, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Coamurep, C. Ilpy3unep.

Huarpammel: «Pacrpenenenne XMMHUYECKHX JJIEMEHTOB B HEXHBOU MPUPOIE»,
«Pacnpenenenre XMMUYECKUX 3IEMEHTOB B JKUBOM IIPUPOJIEN.

Tabnmuuet u  cxembl: «llepuonuueckas TabmuIa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJieKyabl Bonbl», «BemecTtBa B coctaBe opranusmMoBy, «CTpoeHHe
MOJIeKyJbl  Oenkay, «CTpyKTyphl O€lIKOBOM MOJeKynb», «CTpoeHHe MOJIEKYI
yraeBoaoB», «CTpoeHue MoJieKya JIunuuoBy», «HykinemHoBble KHCIOTBD, «CTpoeHue
MoJIeKyJIbl ATDy.

OO6opynoBaHue: XMMHUYECKasl Iocy1a u 000pyJ0BaHHE.

JlaGopaTtopnasi padora «OOHapyxeHHe OETKOB C TMOMOIIbIO KaueCTBEHHBIX
peaKkuun.

JlaGopaTopHnasi padora «VccienoBaHue HYKJIEMHOBBIX KHCIIOT, BBIICICHHBIX U3
KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema S. CtpoeHue 1 pyHKIHMHU KIETKH

Tunbel  KJIETOK:  dyKapuoTuyeckas u  mnpokapuorudeckas. CTpyKTypHO-
(byHKIIMOHANIbHBIE 00pa30BaHUs KICTKH.

Ctpoenue mnpokapuoTHuecko kieTku. Kietounas creHka OakTepuil U apXei.
Oco0eHHOCTH CTpOEHHsI TreTepoTpodHON M aBTOTPOPHONW MPOKAPUOTHYECKHX KIIETOK.
MecTo 1 posiab NPOKapUOT B OMOLIEHO3AX.

CrpoeHrne W (YHKIMOHUPOBAHUE JYKAPHUOTHYECKOW KieTku. I[lnma3marmueckas
MeMOpana (masmaniemma). CTpykTypa Tuta3Matuuecko wmemOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MAaTHYECKyl0 MeMOpaHy: maccuBHbIN (muddysus, oOneru€HHas
mubdy3nsa), akTUBHBIM  (IEpBUYHBIA WM BTOPUYHBIA  aKTUBHBI  TpaHCHOPT).
[Tonynponunaemocth MeMOpanbl. PaGora HaTpuii-KaqueBOro Hacoca. ODHJIOIUTO3:
NUHOLUTO3, (aromuTo3. Ok3ouuto3. Kierounas crenka. Crpykrtypa U  (QyHKUIUH
KJIETOYHOM CTEHKH pacTeHul, rpuooB.

Huronnazma. I[uro3zons. Ilutockener. JIBmkeHue wnuTomiasmMel. OpraHoujibl
kineTkd. OnHOMeMOpaHHbIE OpraHoWAbl KIETKH: 3Haomnasmatuueckas cetb (OI1C),
anmapat [ompmku, JU30COMBI, UX cTpoeHne u  (QyHknuu. B3auMocss3b
OJIHOMEMOpAHHBIX OpraHousoB kieTku. CTpoeHue TpaHyISIPHOIO PETHKYIIyMa.
Mexanusm nanpaenenuss 6eaxoe 6 OIIIC. Cunrte3 pacTBOpuMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [nmagkuii (arpaHylspHBIN) SHIOMIA3MATUYECKUNA PETHUKYIYM.
Cexperopnas ¢ynkuus anmapata [ompmxu. Moougukayus bOenkoé 6 annapame



Tonvoorcu. Copmupoexa benxos 6 annapame [ oav0xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Baxyomnu pactutenbHbIX KieTok. Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUbI KJIIETKH: MUTOXOHJPHH, IIACTUBL. [Ipoucxodcoenue
mumoxonoputi u naacmud. Cumbuoeenes (K.C. Mepeoxckosckuu, JI. Mapeynuc).
CrpoeHre U QyHKIMM MUTOXOHAPUNA U miactui. [lepBuuHble, BTOPUYHBIE U CII0KHbBIE
IacTUIbl OTOCHHTE3UPYIOMINX 3YKapUOT. XIIOPOIUIACTHI, XPOMOILIACTHI, IEHKOILIACTHI
BBICIINX PACTCHUM.

HememOpannbie opranounsl kiaeTku CTpoeHue U (QyHKIMM HeMeMOpaHHBIX
OpraHouJ0oB KieTku. Pubocomsl. Ilpomescymounvie uramenmovl. MUKpO(UIAMEHTHI.
Axmunogvie muxpoghunamenmsi. MplllIeUHbIE KIETKU. AKMuUHO8ble KOMHOHEHMbL
HemblueyHvlx Kiemokx. MukporpyOouku. Kierounsiii nentp. CTpoeHue U JBHXKEHHE
KIYTUKOB U  pecHHuYeKk. MukporpyOouku 1muTominasMmel. Llentpuons.  Benxu,
accoyuuposannvie ¢ MuKpoguiamenmamu u Mukpompyboukamu. Momopusvie 6eaxu.

Anpo. ObGonouka sigpa, XPOMATHH, KapHOILIa3Ma, SAPBIINIKH, UX CTPOEHUE H
byHkuuu. SnepHbiil 6enKoBbIM MaTpUKC. [IpocTpaHCTBEHHOE PaCIONOKEHUE XPOMOCOM
B uHTep(dazHoM snpe. Dyxpomamun u eemepoxpomamut. benku XpoMaTUHA — THCTOHBI.
Jlunamuxa si0eprou 06010uKU 6 Mumose. foepHulil mpancnopm.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEpUCTHUKA KIETOK HYKapUOT
(pacTuTeNnbHOM, JKUBOTHOM, TPUOHOIN).

JleMOHCTpan MU

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

Tabnuel u cxembl: «CTpOeHHE 3YKapUOTHUUECKON KIETKN», «CTpoeHUE KUBOTHOU
KIETKn», «CTpOEHHE paCTUTENBHOM KIETKW», «CTpOEHUE MHUTOXOHIAPUW», «Sapo»,
«CTpoeHne NpoKapruOTUYECKOU KIETKNY.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, MHUKpPONpPENapaThl  PacTUTEIbHBIX,
YKUBOTHBIX KJIIETOK, MUKpPOTIpETapaThl 0aKTepHAIbHBIX KIETOK.

JlaGoparopHas padora «/3ydeHre CTpOCHHS KIETOK Pa3IMYHbIX OPTAHU3MOBY.

IIpakTnyeckasi padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHBD».

JlaGopatopHas padora «lccnegoBanwe mIa3Moiau3a M JEIUIa3MOJU3a B
PACTUTEIBHBIX KIETKaX.

[pakTnueckass padora «M3yuyeHue ABMXKEHMSI IUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BeniecTB U NpeBpalleHNe JHEPTUM B KJIETKe

AccuMHUIIAIUS U TUCCUMMIISIUS — JBE CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa
BEIIECTB: AaBTOTPOGHBIH U TreTepoTpodHBIA. VYyacThe KHCIopoJa B OOMEHHBIX
npoleccax. DHepreTuueckoe obecredeHue KieTku: npepaiieHne ATO B 0OMEHHBIX
nporieccax. DepMEHTAaTHBHBI  XapakTep peakuuil KJIETOYHOro MeTabonm3ma.
®depMeHThI, UX CTpOEHHue, cBoicTBa M MexaHus3Mm JneictBud. Kodepmentsl. OTamums
(epMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB. beNKu-akTHBATOpbl W  OENKH-
UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pEAKUUA OT Pa3IUYHBIX
¢dakxTopoB.

[lepBUYHBIN CUHTE3 OpraHUYECKUX BelllecTB B kieTke. DoTocunrtes. Anokcucennwiii
u okcucennbvlll pomocunmes y 6axkmepuii. Ceéemocoduparowjue nuemeHmsl U nUSMeHmbl



peaxkyuonno2o yewmpa. Ponb XjopomacToB B mpouecce ¢orocuHTe3a. CBeroBas U
TeMHOBas (aszbl. Pomoodsixanue, Cs., C4. u CAM-munsi pomocunmesa. IIpoayKTUBHOCTD
¢dotocunTe3a. BinsHue pa3nuyHBIX (PAKTOPOB HAa CKOPOCTh (POTOCHHTE3A. 3HAUEHHE
dboTocuHTE3A.

XemocuHTe3. Pa3zHooOpazne OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDHUIMPYIOIIHE
OakTepuu, Kene3zo0akTepuu, cepoOaKTepuu, BOJOPOJAHbIE OakTepuu. 3HaueHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buabl Opokenusa. IIpogykTsl OpokeHuss ©U UX
UCIIOJIb30BAaHUE  YETOBEKOM.  AHA’pOOHBIE  MHUKPOOPTraHU3MBI  Kak  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTEIN O0JIC3HEH.

AspoOHBIE OpraHu3Mbl. JTallbl SHEPreTHYecCKOro oOMeHa. lloAroToBUTEIBHBIN
stamn. ['ukoan3 — 6eCKUCIOPOAHOE PACIICIIIICHUE TITIOKO3HI.

buosiornueckoe OKHUCIIEHWE, WIH KJIETOYHOE JbIxaHWe. Poiib MUTOXOHIpHWil B
nporeccax Ouonornyeckoro okucienus. [luknudeckue peaknuu. OKHCIUTEIBHOE
dbochopunpoBanne. Iuepeus memopanunozo epaouenma npomonos. Cunmes ATD:
paboma npomounnoi AT@-cunmasvl. [IpeumyiecTBa a3poOdHOro mMyTH 0oOMeHa BEIECTB
nepes aHa’pOoOHBIM. DPPEKTUBHOCTH IHEPTETUUECKOTO0 OOMEHA.

JleMoOHCTpan MU

[Toprpersr: k. Ilpucrmm, K. A. Tumumpsazes, C. H. Bunorpanckui, B. A.
Ourenprapar, I[1. Mutuenn, I'. A. 3aBap3uH.

Tabmumbsl u cxeMbl: «DOTOCHHTE3», «DHEpreTuyeckuii odbmen», «buocuHTes
oenka», «CtpoeHue GpepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, OO0OpyIOBaHUE JJisi IPUTOTOBIEHUS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas padora «/3yueHne KaTaqIuTUUYECKOW aKTUBHOCTU (pepMEHTOB (Ha
MpUMepe aMuiIa3bl WM KaTajaasbl)y.

JlabopaTopHasi padora «/3yueHue pepMEHTATUBHOIO pacHICIUICHUS MEPOKCHIA
BOJIOPOJa B PACTUTENbHBIX U AKUBOTHBIX KIETKAX).

JlabopaTopHas padora «CpaBHeHHE TPOIIECCOB (POTOCMHTE3a U XEMOCHUHTE3a.

JlabopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBeHHast MH(pOpMaLMs U peajin3anms e€é B KJIeTKe

Peakuun wmatpuuHoro cuHTe3a. I[IpUHIUIT KOMIUIEMEHTApPHOCTH B PpPEaKIUsAX
MaTpuU4YHOro cuHTe3a. Peanusaius HaciencTBeHHOW uHpopmaruu. ['eHeTuUecKuil Ko,
ero coucrtea. Tpanckpunuus — matpuuHbeii cuate3 PHK. IIpuHnune! TpaHckpunuuu:
KOMILJIEMEHTapHOCTb, AHTUIIAPAIIEbHOCTb, ACUMMETPHUYHOCTb. Cospesanue
mampuunvix PHK 6 syxapuomuyeckoti knemke. Hexooupyrowue PHK.

Tpancnauusa u e€ sranbel. Yuactue TpancnopTHeix PHK B Omocuntese Oenka.
VYcnoBus 6uocunTesa 6enka. KomgupoBanue amuHokuciot. Poias pubocom B GuocuHTE3e
Oeka.

Coepemennvle npeocmasneHusi o cmpoenuu 2enog. OpraHuzanuss reHoMma Yy
MIPOKAPHUOT U 3YKapHOT. Perynsius akTHBHOCTH T'€HOB Y MpOKapHuoT. ['unoresza onepona
(®. Kakob, XK. Mano). MonexynapHvlie mexanuzmvl 3Kcnpeccuu 2eHos y aykapuom. Ponb



Xpomamuna 6 peyiayuu pabomsi 2ceHos. Perynsius oOMEHHBIX MPOIIECCOB B KIIETKE.
Kiierounslii romeocTas.

Bupycsl — Heknerounsle (opmbl KU3HM W oOiauratHele mnapasutbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. sKuznennwiii yukn JHK-
cooepacawux eupycos, PHK-cooepoxcawux eupycos, oOaxmepuoghazos. Obpamuas
MPAHCKpunyus, peeepmasa, UuHmezpasda.

Bupychble 3a0oneBaHus 4elloBeKa, KUBOTHBIX, pacteHuil. CIIN, COVID-19,
COLIMAJIbHBIE U METUITUHCKUE MTPOOIIEMBI.

buoungopmamuxa: unmeecpayus u amanuz Oonvwux maccusos («bigdatay)
CMPYKMYPHBIX Ouono2udeckux Oaunvix. Hanomexnonocuu 6 6uonocuu u meouyume.
IIpoepammupyemvie ¢hynkyuu 6enxos. Cnocobwvl 00cmasku 1eKkapcms.

JleMoHCcTpan MU

[Toptpetsr: H. K. Konbsuos, /. Y. IBaHOBCKUI.

Tabmumer u cxembl: «buocuHTe3 Oenka», «['eHeTHMdeckuit koa», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHnue MOJEIN BUPyCay.

Tema 8. ’Ku3HEeHHBIN UK KJIETKH

Knerounsnif nuki, ero nepuoasl u perymsius. Marepdasza u muto3. OcobeHHOCTH
MpoIIeCCOB, MpoTekaromux B wuHTepdaze. IloaroroBka KIETKH K JCJICHHIO.
[IpecunTeTnueckuii  (MMOCTMUTOTUYECKHM), CHHTETHYECKHH H IMOCTCHHTETHUYECKHUIN
(MpeMUTOTUYECKUI) IEPUOIBI HHTEP(A3HI.

Martpuunsiii cuntre3 JHK — permnmukanus. Ilpunmuner permukanuu  JIHK:
KOMILJIEMEHTAPHOCTb, TOJYKOHCEPBATUBHBIM CHUHTE3, aHTUMAPAIIICIHHOCTh. MeXaHu3M
perummkaunu  JJTHK. Xpomocomsl. CtpoeHue xpomocoM. Tenomepsl U Telomepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KapUOTHUIM. JMIUIOWIHBI U TaruIOUIHBIA HAOOPHI
XpOMOCOM. ['oMosiornyHbBIE XPOMOCOMBI. 110710BBIE XPOMOCOMBI.

Henenue xietkn — MuTo3. CTaguyd MUTO3a M MPOUCXOANIME B HHUX MPOIECCHI.
Tunsl Muto3a. Kapnoknsnes u quToknHe3. buonornueckoe 3Ha4eHUE MUTO3A.

Perynsimus MmutoTHdeckoro nukia kiaetku. [Iporpammupyemast kjaetTounas Tubens —
anomnTo3.

Knerounoe sampo, XpoMocombl, (YHKIIMOHAIbHAS TEHOMHKA. Mexanusmol
nponughepayuu, oughgepenyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemrkay —
ouounpopmamuvecxkue mooeru GYHKYUOHUPOBAHUS KIeMKU.

JleMOHCTpan MU

Tabmubsl u  cxembl: <«Ku3HEHHBIM UMK KIETKW», «Mutodyn, «CrpoeHue
xpomocom», «Permukanus JTHK».

OOGopynoBaHue: CBETOBOM MHMKPOCKON, MHUKpompenaparbl: «MHUTO3 B KIETKax
KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTax».

JlabopaTopHas padora «HabmogeHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpENapaTax)».

Tema 9. Ctpoenne n pyHKIMH OPraHU3MOB



buonornyeckoe pazHooOpazue opraHu3MoB. OJHOKIETOYHbBIE, KOJIOHHAJBHBIE,
MHOTOKJIETOYHBIE OpPTraHU3MBI.

OCOOEHHOCTH CTPOEHUS U KUZHEIAEATEIbHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBbIE TIpUOBI, OJHOKJIETOYHBIE BOJOPOCIH, Jpyrue
npoTucThl. KoloHnaabHbBIE OpraHU3MBI.

B3aumocBa3b yacTeli MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHM, OpraHbl U CHCTEMBI
opra”oB. Opranusm Kak euHoe 1enoe. ['omeocras.

Tkanu pacteHuil. TuIbl pacTUTEIbHBIX TKaHEH: OOpa3oBaTelibHAs, MOKPOBHAS,
IpOBOJSAIIAs, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHus, QYHKUUH U
pacroJIoKEeHNsl TKAaHEW B OpraHax pacTEHUH.

TkaHM JKUBOTHBIX U 4YeloBeKa. THUMBI JKUBOTHBIX TKaHEW: »OUTENNaIbHAas,
COEMHMTENbHAS, MbIlIeYHas, HepBHas. OcoOeHHOCTH CTpoeHus, GQYHKUMA U
pacrojoKeHUsl TKaHEW B OpraHax KUBOTHBIX U Y€JIOBEKa.

Opranbl. BeretaTuBHblE M I€HEPATUBHBIE OPTraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpraHoOB KMBOTHBIX U yenoBeKa. OYHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3MoB. Kapkac pacreHnid. CKeneTel OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbli M BHYTpeHHUH cKeneT. CTpOCHHME W THIIBI
COEIMHEHUs KOCTEH.

JIBi>xeHre opraHu3MoB. JIBMKEHHE OJHOKIETOYHBIX OpPraHU3MOB: amMEOOUIIHOE,
KTI'YTUKOBOE, PECHUYHOE. [[BHKE€HNE MHOTOKJIETOYHBIX PACTEHHMI: TPOIM3MbI U HACTHH.
JIBuKeHNEe MHOTOKJIETOYHBIX >KMBOTHBIX W 4YeJIOBEKa: MbllIeuHas cucreMa. Pedrekc.
CkeneTHble MBIIIIBI U UX paboTa.

[Tutanue opranuszmoB. [lormomeHue BOJIBI, YIJIEKHCIOIO ra3a M MHUHEPAIbHBIX
BELIECTB pacTeHUsIMU. [IuTaHue >KMBOTHBIX. BHYTPHIIOIIOCTHOE M BHYTPHUKIETOYHOE
nunieBapenue. [lutanue mo3BOHOYHBIX KUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TPAKTA.
[TumeBapurenpHele kene3bl. [InmeBapuTenpHas cucTeMa 4eoBeKa.

Hpixanue opraHu3moB. Jlpixanue pacteHuil. JlpixaHue >KUBOTHBIX. Juddysus
ra3oB 4epe3 IMOBEpPXHOCTh KieTkH. KoxHoe napixanue. JlpIxarenpHas NOBEPXHOCTb.
KabepHoe u nérouyHoe apixaHue. JlpIxaHHe MO3BOHOYHBIX XUBOTHBIX M YeEJOBEKA.
OBOJIOLMOHHOE YCIOKHEHUE CTPOEHUS JETKUX MTO3BOHOUYHBIX )KMBOTHBIX. JlpIXarenbHas
cuctemMa 4elloBeKa. MeXaHHW3M BEHTWISUUU JETKUX Yy MNOTHIL U MIIEKOMUTAIOIIHX.
Perymsiimst npixanus. JlprxarenbHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopt BemecTB y *KUBOTHBIX. KpoBeHOCHast cucrema u €€ opranbl. KpoBeHOCHas
cUCTEMa M03BOHOYHBIX KMBOTHBIX M 4esioBeka. Cepale, KpOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBooOpaiieHus. OBOJIOUUOHHBIE YCIOKHEHHS CTPOEHUS KPOBEHOCHOM
CUCTEMBI IT03BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perymsmus.

Boigenenue y opranu3MoB. Beinenenue y pacteHuid. BeineneHue y >KMBOTHBIX.
Coxparutenbubie Bakyonu. Opranbl BbiaencHus. OunbTpaius, cekpenuus U oOpaTHoe
BCAaChIBAaHUE KaK MEXaHU3Mbl pabOThl OpraHoB BblAeieHHs. CBS3b IMOJOCTU Tella C
KPOBEHOCHOM W BBLACIUTENBHONW CHUCTEMaMHU. BbleneHne y mo3BOHOUHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u yHkunonupoBanue Hedpona. OOpasoBaHHE MOYH Y
YeJloBeKa.



3amuTa y opraHu3MoB. 3allluTa y OJHOKIETOYHBIX opraHn3MoB. Criopbl OakTepuii
U LWCTHl IPOCTEMIIMX. 3aluTa y MHOTOKIETO4HbIX pacteHui. Kyrtukyna. Cpencrsa
IMIAaCCUBHOM M XMMHYECKOH 3aIIUTHl. OUTOHIIUIHI.

3ammra y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HMX IpPOWU3BOAHBIE. 3alluTa
opranu3Ma oT Ooze3Hell. IMMyHHas cuctema 4denoBeka. KileTouHbIi M ryMOpasIbHBIN
UMMYHUTET. BpoxaEHHBI W TpHOOpeTEHHBIN crenuduueckuii MMMYHHUTET. Teopus
KIIOHaIbHO-ceNiekTuBHOr0o mMmmynureta (II. Dpmux, ®. M. bepner, C. Touerasa).
BocnanurenbHble OTBETHl OpraHU3MOB. Poilb BpPOXIEHHOTO MMMYHHUTETa B Pa3BUTHHU
CHUCTEMHBIX 3200JIeBaHUH.

Pa3apaxxuMocTh U peryisiuus y opraHu3mMoB. Pa3ipaXuMOCTh y OJHOKJIETOYHBIX
oprann3moB. Takcucsl. Pazapaxxumocts u perynsauus y pacteHuid. PoctoBsle BemecTsa u
UX 3HaYCHUE.

HepBHas cuctema u pedaekTopHasi peryisius y *KUBOTHbIX. HepBHas cuctema u
e€ oTnenbl. DBOJNIOLIMOHHOE YCIOXHEHUE CTPOCHHUS HEPBHOM CUCTEMBI y >KUBOTHBIX.
Otnensl TOJTOBHOTO MO3Ta MO3BOHOYHBIX XKMBOTHBIX. Pedinekc u peduexropnast gyra.
besycnoBHbIE U yCIIOBHBIE PEDIICKCHI.

['ymopasnbHast perynsuus 1 SHIOKPHUHHAA CUCTEMA KUBOTHBIX U 4esioBeka. JKemnessl
SHJIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[elicTBuEe TOpMOHOB. B3auMOCBsI3b HEPBHOM U
SHAOKPUHHON cucTeM. ['unoranamo-runodusapHas cucrema.

JleMoOHCTpan MU

[Toptper: U. I1. [1aBnos.

Tabmuuet u  cxeMbl: «OIHOKJIETOYHBIE — BOJIOpPOCIN», «MHOTOKIETOYHBIC
Bofopocinn», «bakrepun», «IIpocreimme», «Opranbpl HBETKOBBIX pacTeHHI», « CUCTEMBI
OpraHoB TIO03BOHOYHBIX >XUBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKOMbIX», «TkaHu
pactenuit», «KopneBbie cuctembl», «CtpoeHue ctednst», «CTpoeHHE JHCTOBOM
MIaCTUHKW», « TKaHU XKUBOTHBIX», «CkeneT yenoBeka», «llumeBapurensHas cucteMay,
«KpoBenocHasi cucremayn, «J/lpixatenpHas cuctema», «HepBHas cucremay, «Koxkay,
«Mpliieynass  cucrteMa», «BplmenurenbHas —cucrema», «OHIOKPUHHAA CHUCTEMay,
«Ctpoenue Mpimup», «MMmynuter», «Kumednononoctaeiey, «CxeMa NUTAHUS
pacteHui», «KpoBeHOCHbIE CUCTEMBbI MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIIPBI»,
«CtpoeHnue mnanapumn», «BHyTpeHHee cTpoeHne 10k AeBOro uepBs», «HepBHas cucrema
pbiO», «HepBHas cucrema nsarymkmn», «HepBHas cuctema npecMbIKaromuxcs», « HepBuas
cucrtema nruny, «HepBHas cuctema miuekonuTarommx», «HepBHas cuctema denoBekay,
«Pednexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaTbl  OJHOKJIETOUYHBIX
OpraHU3MOB, MUKpOINpenapaThl TKaHEH, paKOBUHBI MOJITIOCKOB, KOJUIEKIIUM HACEKOMBIX,
UTJIOKOXKHX, JKUBBIE IK3EMIUISIPhl KOMHATHBIX PACTEHUH, TepOapuu pacTeHUU pPa3HBIX
OTAEJIOB, BIAXHbIC MpernapaTbl >KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJIJIEKIUU
O€CII03BOHOYHBIX JKUBOTHBIX, CKEJIET YelOBeKa, OOOpyAOBaHHUE IS JEMOHCTpAIUU
MOYBEHHOTO U BO3YIIHOTO MUTaHUS PACTEHUM, pacIIeIJICHUs Kpaxmana U OeIKOB IMOJ
neictBueM (GepMeHTOB, 000pYyJIOBaHHWE [JIsi JAEMOHCTPAIMH OMBITOB IO H3MEPEHHIO
JKM3HEHHOU EMKOCTH JIETKUX, MEXAHU3Ma JIbIXaTEIbHbIX JIBUKECHUM, MOJEIIM TOJOBHOTO
MO3Tra pa3InYHbIX )KUBOTHBIX.



JlaGopaTtopHas padora «/3ydeHue TKaHEeil pacCTEHUI».

JlaGoparopHasi padora «/3yueHue TKaHEeil KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne opraHoB IIBETKOBOTO PACTCHUS».

Tema 10. PazMHoOKeHHe ¥ pa3BUTHE OPraHU3MOB

®opmbl pa3MHOXKEHHUS OpraHu3MoOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buapl 6ecrosoro pa3MHOKEHHUS: MOYKOBAHHE, CHOPYISIMS, (parMeHTalus,
KIIOHUPOBaHUE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, uiam ramersl. Meio3. Ctaguu Meiiosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonormueckuii cMmbIicia Meno3a
MIOJIOBOTO Mpouecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJIE OPIraHU3MOB.

IIpenzaponpimeBoe pasButue. ['amerorene3 y XuBOTHBIX. [losoBBIE Kemne3bl.
OOpa3zoBaHre M pa3BUTHE TMOJOBBIX KieToK. Crnepmarorene3 u oorenes3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogorBopeHne W SMOpPHOHANBHOE  pa3BUTHE  JKUBOTHBIX.  CrocoObl
OIUIOJOTBOPEHMS: HApY)KHOE, BHyTpeHHee. [lapTenorenes.

NuauBuayansHOEe pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOpPHUOIOTUS — HayKa o
Pa3BUTUU OPTraHu3MOB. Mopgoecenes — 00Ha u3 21a8HLIX NPOOIEM IMOPUOTOUU.
Konyenyus mopgocenos u mooenu mopgoeeneza. Cranuu 3M0OpuoreHesa KUBOTHBIX (Ha
npuMmepe JArymku).  JpoGnenuwe. Tunel npoGnenus. /lemepmunuposanmoe —u
HeoepMuHuposanHoe opooaenue. bnacmyna, munsr 61acmyn. OcobeHHOCTH APOOICHUS
MJIEKOUTAIOMIMNX. 3apOAbIIIEBbIE TUCTKU (TacTpyisilus). 3aKiajika OpraHoOB U TKaHEeH U3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOEe BIMSHHUE 4YacTeld pa3BUBAIOLIETOCS 3apojbllla
(oMOpHOHanbHAs MHAYKLMS). 3akiajka IUIaHa CTPOEHHUS KUBOTHOIO KaK pe3yJbTaT
UEPapXUUECKUX B3aMMOJICHCTBUN TEHOB. BriusHue Ha SMOpHUOHAIBHOE pPa3BUTHE
pa3IUYHBIX PAKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pazButue xuBotHbIX. [TocTamMOpuoHanbHeiil iepuoa. IIpsmoe u Henpsimoe
pazButue. Pazsutue ¢ Meramopho3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX YKUBOTHBIX.
buosiornueckoe 3Haye€HHE MPSIMOTO M HENPSMOrO Pa3BUTHS, UX PACHPOCTPAHECHHUE B
npupoze. Tumsl pocTta )KUBOTHBIX. DAKTOPHI PETYIALIMU POCTA KUBOTHBIX M YEJIOBEKA.
Cragny mocToMOPHOHATIBFHOTO Pa3BUTHS Y )KMBOTHBIX M ueloBeka. [leproibl oHTOTeHE3a
yenoBeka. CTapeHue U cMepTh Kak OMOJIOTrHYeCKUE MPOLECCHI.

PasmMHOXeHne u pa3ButHe pacteHuid. I'ameropur m crmopodur. Meio3z B
JKU3HEHHOM IMKJIIe pacTeHui. OOpa3oBaHue CIop B Ipoliecce Mmeiio3a. ['amerorenes y
pacteHuil. OIJIOJOTBOPEHHWE W PA3BUTHUE PACTUTENIbHBIX OpPraHuU3MoOB. J[BoiiHOE
OIUIOJJOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisiiiui OHTOT€HE3a Y PACTCHUHN U KUBOTHBIX.

JleMoHCTpauu

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

Tabmuuet u  cxembl: «BereratmBHoe pasmHOXeHUe», «Tumbl Oecronoro
pa3sMHOXeHUs», «Pa3zMHOXeHHe  XnaMuIOMOHanb», «Pa3MHOXXEHHE  3BIJICHBI»,
«Pa3mHOXeHne rTuApb», «Meito3», «Xpomocombl», «l'amerorenes», «CtpoeHue
AULIEKIIETKH U ciepMaTo3onia», «OCHOBHBIE CTauu OHTOreHe3ay, «IIpsMoe u Henpsimoe
pazButue», «Pa3zButue Manckoro xyka», «Passutue capaHum», «Pa3BuUTHE JATYLIKWY,



«/IBOMHOE OIIOAOTBOPEHUE Y LBETKOBBIX pacTeHUil», «CTpoeHue ceMsiH OJHOI0JIbHBIX
U JIBYJIOJIbHBIX pacTeHUu», « KU3HEHHBIN LMK MOPCKOW KamycTb», «KHU3HEHHBIN LUK
Mxa», «JKM3HEHHBIN [IUKII MATOPOTHUKA», « KU3HEHHBIN UK COCHBIY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOINpenaparsl  SHIEKIETOK U
CIIEpMAaTO30MI0B, MOJIeNIb «LIUKIT pa3BUTHS JATYILIKH.

JlabopaTopHas palora «l3yyeHue CTpPOEHHS TOJOBBIX KIETOK HAa TOTOBBIX
MHKpPOIIPENapaTax».

IlpakTuyeckass padora «BbisiBIeHHME NPU3HAKOB CXOJACTBA  3apOJIbIIICH
MTO3BOHOYHBIX JKHBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB pa3MHOKEHUS BBICIIUX PACTCHUI.

Tema 11. T'eHeTHka — HayKa O HACJEJCTBEHHOCTH W HW3MEHYMBOCTH
OPraHu3MoB

HcTopusi cTaHOBJIEHMSI U Pa3BUTUs FeHETUKU Kak Hayku. Pabotsl I'. Mennens, I
ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUEHBIX B pa3BUTHU reHeTUKH. PaboTsr H.
K. Konsunoa, H. U. Basunoa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A.
dunmumaenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETMYECKHE TMOHATUS M CHMBOJBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeTIbHbIE T€HbI, aJlbT€PHATUBHBIEC NMPU3HAKH, JIOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TE€TePO3UroTa, YHCTasi JUHUA, THUOPUIbI, TeHOTUr, (GeHoturn. OCHOBHbBIC
METO/JIbl TEHETUKU: THOPUOTOTUYECKUHN, ITUTOTOTUIECKUHN, MOJIEKYIISIPHO-T€HETUYECKUA.

JleMoHCcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konsiios, H. 1. BaBuiios,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodees-
PecoBckui.

Tabnuiipl U cxeMbl: «MeToIbl TeHETUKNY, «CXEMBbI CKPEIIIUBAHUSI.

JlabopaTopHas padora «J/[po3oduna kak 00bEKT FreHeTUUSCKUX HCCIICTIOBAHMI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemmBanue. [lepBoiii 3akoH MeHenst — 3aKOH €AMHO00pa3us
rudpuaoB nepBoro nokosienud. [IpaBuno nomuHupoBanus. Bropoi 3akon Menaenst —
3aKOH  pacileryieHus TNpu3HaKkoB. [luTojorudyeckue OCHOBBI ~ MOHOTHOPHUIHOTO
CKpeluBaHus. [ ' unoresa 4ucToThl ramer.

AHanu3upymoniee ckpemuBaHue. [IpoMexxyToOuHbId XxapakTep HacleI0BaHMUS.
Pacumienienre npu3HakoB MpHU HEMOJIHOM JOMUHHPOBAHUU.

JurubpunHoe ckpemuBanue. Tperuid 3akoH MeHJenss — 3aKOH HE3aBHUCHUMOTO
HacJeA0BaHus MPU3HAKOB. L{uTogornyeckre OCHOBBI TUTUOPUIHOTO CKPEIIMBAHUS.

CuemieHHoe HacienoBaHue mnpusHakoB. PabGotet T. Moprana. CuemieHHoe
HACJIEIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXKJIYy I€HaMu. XPOMOCOMHAs TEOpUs
HACJIEICTBEHHOCTH.

I'enetnka mnosa. XpOMOCOMHBIM MEXaHU3M OIPENEICHU I0J1a. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOraMeTHbId M TIeTepOoraMeTHbIM TMOJ. ['eHeTuueckas
CTPYKTYpa IOJ0BbIX XpoMocoM. HacnenoBanre npu3HakoB, CUEIUICHHBIX C TOJIOM.



I'enoTun kak uenocTHas cucrema. [1nmeloTponust — MHOXKECTBEHHOE JICMCTBHE T'€HA.
MHOX€eCTBEHHBIN aJJICIIU3M. BzaumopeiictBue HEaJICJbHBIX T€HOB.
Kommnementapuocts. Dnuctas. [lomumepusi.

['eHeTHUECKHT KOHTPOJIb PAa3BUTHUSA PACTEHUM, KMBOTHBIX M YEJIOBEKA, a TaK¥Ke
(U3HOTIOTMYECKUX MPOIECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKIUH. ['eHeTHueckue

MEXaHU3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBHUS «XO35IMH — TMapasut» u
«XO03IMH — MHKpoOMOM». ['eHeTMueckwe acmekThl KOHTPOJISI W HM3MEHEHHS
HACJIEICTBEHHON HHPOPMAIIMU B TOKOJICHUSAX KIETOK U OPTaHU3MOB.

JleMoHCcTpanumn

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

Tabmuupel u cxembl: «llepBblii u BTOpoil 3akoHbl MeHnnens», «Tpetuil 3akoH
Menpens», «AHanusupyroulee ckpemuBaHue», «HemosHoe — IOMHUHHpPOBaHHEY,
«CuernieHHoe HacjieJI0BaHue MPU3HAKOB y 1po30¢uisl», «l'eHeTuka nona», «Kapuotun
yenoBekay, «Kapuorun apozodunb», «Kapuotun nruim», «MHOXKECTBEHHBIN
amenusmy, « BzaumoaerncTBrue reHoBy.

O6opynoBanue: MoJeiab sl JEMOHCTpPAllMd 3aKOHOB €IWHOOOpasus THOPHIOB
MIEPBOr0 TMOKOJEHUSI W PACIICIUICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTpPALMM 3aKOHA
HE3aBUCHUMOIO HAcJIEIOBAHUS IPU3HAKOB, MOJENb ISl JEMOHCTPALMHU CUEIJIEHHOTO
HacJe0BaHUs MMPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompenapar: «/po3odumnay.

IIpakTnyeckasi padora «/3ydeHue pe3ylbTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS
y IpO30(HIIBI».

IIpakTnyeckasi padora «/3ydyeHue pe3yabTaTOB AUTUOPHUIHOTO CKPEUIUBAHUS Y
JpO30(UITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotMma W cpeasl  npu (GOpMUPOBAaHUU  (PEHOTHIIA.
N3MeHunBoCTh mnpu3HAKoOB. KauecTBEHHbIE M KOJIWMYECTBEHHBIE IMPU3HAKU. Buasl
M3MEHUYHUBOCTHU: HEHACIIECICTBEHHAS] U HACIIEICTBEHHAS.

MopudukanmonHass ~ U3MEHYMBOCTh.  Pomb  cpempl B (popmMupoBaHUU
Moau(pUKaMOHHON M3MeHYuBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psan u
BapuaimonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKAITMOHHONW N3MEHUNBOCTH.

I'eHoTunMueckass HM3MEHYMBOCTh. (CBOMCTBA TE€HOTHUIUYECKOM HW3MEHUYUBOCTH.
Bunbl reHOTHIIYECKOM M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KoMmOvHaTthBHAsT W3MEHYMBOCTh. Meio3 W TOJOBOM Mpolecc — OCHOBA
KOMOWHATUBHON W3MEHUYUBOCTH. POJIb KOMOMHATHBHONH HW3MEHYMBOCTH B CO3JaHUH
TeHETHUYECKOT0 pa3Hoo0pa3us B Ipeiesax OJHOTO BUIA.

MyTauroHHas K3MEHYUBOCTh. BUABI MyTalnii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHbIE U UHAYIIUPOBaHHBIE MyTallMU. SIIepHbIE U LIUTOIJIA3MATUYECKHE MyTalUU.
ComaTtnyeckue 1 nojoBble MyTauu. [[puunHbl BOBHUKHOBEHUSI MyTaluil. MyTareHsl u
WX BIMSHUE HA OPraHUW3Mbl. 3aKOHOMEPHOCTHM MYTAIlMOHHOIO Mpolecca. 3aKoH
TOMOJIOTUYECKHUX PsIIOB B HaclencTBeHHoW usmeHunBocTu (H.W. BaBunos). Baesaepnas
W3MEHUYHUBOCTb U HACJIEACTBEHHOCTD.

Onuecenemuka u dNUSEHOMUKA, POJIb INULEHEMUUEeCKUX (PaKmopos 8 HACIe008aHUU
U UBMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOB.



JleMoHCcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapuinos.

Tabmuipl u cxeMbl: «Busbl ”3AMEHUUBOCTHY, « MoanduKamoOHHas U3MEHYUBOCTDY,
«KomOuHaTUBHAsT HW3MEHYHUBOCTH», «Meito3y, «OmnonoTBopeHue», «l'eHeTnyeckue
3a00JIeBaHUS YeIOBEKay, «BUabl MyTaruii».

O6opynoBaHue: )KUBbIE U repOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTeHHM, pUCYHKU
(poTorpadun) KUBOTHBIX C PA3IUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabopaTopHasi pab6ora «lccinegoBanue 3aKOHOMEPHOCTEH MoOauU(UKAIIMOHHON
M3MEeHYMBOCTH. [locTpoeHne BapraniMOHHOTO psAJla U BApUALIMOHHON KPUBOW».

IIpakTnueckass  pabdora  «Mytauuu y  apo3oduiasl  (Ha  TOTOBBIX
MUKpoOIpernaparax)».

Tema 14. I'eHeTHKA YeT0BeKa

Kapuotun wuyenoBeka. MexayHapogHas mnporpaMma HMCCIEIOBAHUS TE€HOMA
yenoBeka. MeToAbpl M3yueHUsl TeHETUKHU YeNIOBEKa: T'eHeaJOTHYEeCKUl, OJIM3HEIOBbIH,
HATOT€HETUYECKUM,  TMOMYIALHUOHHO-CTATUCTUYECKUH,  MOJICKYISIPHO-TEHETUYECKUM.
CoBpeMeHHOEe onpeeneHne TeHOTHUINA! MIOJIHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIUPOBaHWE, B TOM uuciae ¢ nomombilo [IIP-ananu3a. HacnenctBennsie
3a00JieBaHMsI ueJOBeKa. [ €HHbIEe M XPOMOCOMHBIE OOJIe3HH ueJoBeKa. boye3Hu c
HACJICICTBEHHOW MPEAPACIONOKEHHOCThIO. 3HAYEHUE MEJAUIUHCKOW TE€HETUKH B
NPEeIOTBPAIIEHUA U JICYEHUH TEeHeTHMYeCKuX 3abojeBaHUM uyenoBeka. Meauko-
TEHETUYECKOE KOHCYJIbTUpOBaHWE. CTBONOBBIE KIETKU. [IOHSATHE «TE€HETHYECKOTO
rpy3a». OTHYECKHE AacHeKThl HCCIEIOBaHMM B 0O0JACTH peJaKTUPOBAHMS TEHOMa U
CTBOJIOBBIX KIJIETOK.

['enetnueckne  (akTOpbl  TOBBIIICHHOW  YYBCTBUTEIBHOCTH  4YeJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HCHHIO OKpyKawIieil cpensl. ['eHeTmyeckas
MIPEAPACIION0KEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JleMoHCTpaL MK

Tabnmuuet u cxembl: «Kapuotun denoBeka», «MeToabl H3Y4YEHHS] TEHETHUKU
yesioBeKa», «I'eHeTrueckue 3a001eBaHUs YETOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHONY.

Tema 15. Cesiekunsi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXKJICHUE CEJEKIUU U JoMecTHUKauuu. Yuenue H.
. BaBunoBa o LleHTpax npoucxXoxIeHuss © MHOr00Opa3usi KylabTYypHBIX pacTeHuid. Poib
CEJIEKIIMM B CO3/IaHMM COPTOB PACTEHH M MOPOJ KUBOTHBIX. COpT, mopoja, HITaMM.
3aKoH rOMOJIOTHYECKUX PSAJOB B HacieACcTBeHHOW naMeHunBoctu H. WM. BaBuiosa, ero
3HAUEHUE JJIs CEIeKIMOHHON PabOTHI.

Metonbl  ceneKnMOHHOM  paboTbl. VCKycCTBEHHBIH OTOOp: MAacCCOBBIA U
WHIMBUIYaTIbHBIN. JTanbl KOMOWHAIIMOHHON CceNeKIuu. VcrbITanue Mpou3BOAUTENeH 10
noToMcTBY. OTOOp MO T€HOTHITY C TOMOIIBIO OIIEHKH (DEHOTHIIA TTOTOMCTBA M OTOOp IO
reHOTHITy ¢ moMolbio ananm3a [JHK.

HckyccTBEHHBINM MyTareHe3 Kak METO]l CeJIEKIMOHHON paboThl. PagnanimonHsii 1
XUMUYECKUI MyTareHe3 KaK HCTOYHHUK MYTallMi y KyJbTYpHBIX ()OpPM OpTaHU3MOB.



Hcnonb30BaHre T€HOMHOTO peJakTUPOBAaHUA M MeToAoB pexomOuHanTHbIX JIHK nms
MOJIyYEHUSI NCXOJAHOTO MaTepHalia Jiisl CEJIEKIINH.

[Tonyuyenue mnonuruionioB. BHyTpuBHmoBas rubpuausaius. biuskoposicTBEHHOE
CKpelmuBaHue, Win HHOpuAMHT. HepoacTBeHHOe CKpeluBaHHe, WM ayTOPUIUHT.
['ereposuc u ero mpuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekuuu. OTaai€HHAs
ruOpuanzamusi. Ilpeogonenue Oecrionuss MEXBUIOBBIX THOPUAOB. JlocTHxkKeHUS
CEJIEKIIUU PACTEHUH U )KMUBOTHBIX. «3€1EHAs PeBONoYUsLy.

CoxpaHeHHEe M H3Y4Y€HUE TEHETHYECKHUX PECYPCOB KYJIbTYPHBIX PAcCTEHUNH U UX
JTUKUX POAMYEH I CO3/IaHUSI HOBBIX COPTOB M THUOPHUAOB CEJIHCKOXO35HCTBEHHBIX
KyJIbTyp. M3yuenue, coxpaHenue U YNpAGIeHUE  2EHEMUUECKUMU  pPecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMDBICAOBbIX — JICUBOMHBIX 6  YENAX  VIAVUULeHUS
CYUecmeyoumux U Cco30aHUs HOB8bIX NOPOO, JUHUL U KPOCCO8, 6 MOM 4Uucie ¢
NpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHLIX UCCIeO008aHUL, Nepeoosvbix uoet u
NepCneKmuHbIX MexHOI02U.

JleMoHCcTpanumn

[Toptpetsr: H. WM. Basunos, W. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlyxpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnmuuelr 1 cxembl: «L{eHTpBI MPOUCXOXKIEHUS W MHOT000pasus KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAOB B HACIECACTBEHHONM W3MEHYHMBOCTHY,
«Metoapl cenexkuny, «OTnanéHHas rudpuauzamnusy, «MyTrareHes.

JlaboparopHasi padora «/3ydeHue COpPTOB KyJIbTYpHBIX PAaCT€HHM H IOPOJX
JIOMAIIHUX )KUBOTHBIX).

JlaGopaTtopHas padora «/3yyeHrne METOAOB CENEKIUNA PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUI».

Jrckypensi «OCHOBHBIE METOJbI U JOCTUKEHUS CEJIEKIIMU PACTEHUI U KUBOTHBIX
(Ha CEeJEeKIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (epMy, COPTOMCIIBITATENBHBIA y4acTOK, B
TEIUIMYHOE X0341iCTBO, B JIA0OPATOPUIO arPOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BoTrexHoJIOTUsI 1 CHHTETHYECKAsI O0MOJIOTHS

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIC M TKAHEBBIC KYJIbTYpHI,
MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaauiimoHHass OMOTEXHOJIOTHs: XIeOoneueHue,
MOJIyYEeHUE KUCIOMOJIOYHBIX MPOJIYKTOB, BHUHOJEINE. MUKpPOOUOIOTUYECKU CHHTES.
OOBEeKTBl MHKPOOMOJIOTUYECKUX TeXHONorui. IlpousBojacTBo Oenka, aMHUHOKHCIOT U
BUTaMHUHOB.

Co3nanve TEXHOJOTMH M MHCTPYMEHTOB ILEJICHANPABIEHHOIO HM3MEHEHUS W
KOHCTPYUPOBAHUSA TE€HOMOB C ILENBI0 MOJY4YEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
COJIepIKaluX HE BCTPEUAIOIIUECS B MPUPOIe OMOCHHTETUUECKHUE TTYTH.

Kierounas wuHxeHepus. MeTonbl KyJnbTypbl KIETOK M TKaHEH pACTCHUH W
*KUBOTHBIX. KprobGanku. ComaTuueckas TUOpuAN3alis U COMaTUUYECKUN AMOPHOTEHE3.
Hcnonp30BaHue TramjioOuAOB B CEIEKUUU pacTeHuil. [lonyuenue MOHOKIOHAIbHBIX
anmumen. Mcnonvzosanue MOHOKIOHAILHBIX U NOTUKIOHAILHBIX AHMUMENl 8 MeOUuyuHe.
HckyccTBEHHOE  OIUIOJAOTBOPEHUE. PEKOHCTpYKIMS SAHMIEKIETOK W KIOHHPOBAHUE
KUBOTHBIX. MeTo TpaHCIUIaHTAlUWMU sJep KIETOK. [exHono2uu 0300posieHus,



KVYIbMUBUPOBAHUS. U MUKDOKIIOHANbHO20 — PA3ZMHOICEHUS  CeNbCKOXO3AUCGEHHBIX
KYIbmyp.

XpomMocoMHass M TIeHHasg WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomOuHanTHbIX JHK. Cozdanue mpanceennvix opeanuzmos.
JlocTreHus: ¥ MEePCIEKTUBBl XPOMOCOMHON M F€HHOW WMHXEHEPHUH. DKOJOTUYECKUE U
TUYECKUE NMPOOIEMbl T€HHONH HH)KEHEPUH.

Menununckue Ouorexnonoruu. Iloctrenomuas uudpoBas wmeaunuHa. [IL[P-
nuarHoctuka. MeTaOoJIOMHBIN aHaJIN3, T€HOLEHTPUYECKUI aHaIu3 MPOTEOMa YeloBeKa
JUISl OLICHKH COCTOSIHUS €r0 3740pOBbs. cmosib30BaHME CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusi paka. 3D-OunoumkeHepuss i pa3paOoTKM  (yHIaMEHTAIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTMHM, CO3IaHMS KOMIUIEKCHBIX TKaHEH COYETAaHHEM TEXHOJIOIMH
TpEXMEpHOro  OMONpPUHTMHra W ckapdoiaauHra  AAs  pemieHus  3aj1ad
MEPCOHATU3UPOBAHHON METULIHBI.

Co3maHue BEKTOPHBIX BAKIMH C LIEJbI0 00ecrevyeHnss KOMOMHUPOBAHHOM 3aIlUTHI
oT BO30ynuTenei OPBU, YCTaHOBJICHUE MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkunonupoBanust PHK-conmepkammx BHpPYCOB, BBI3BIBAIOIIMX 0COOO ONAacHbIE
3a00JIeBaHMs YEIOBEKA U )KUBOTHBIX.

JleMOHCTpa MU

Tabmuupel u cxembl: «lcnonb3oBaHME MHUKPOOPTraHM3MOB B MPOMBIIUICHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «['eHHass HHXEHEPUI».

JlabopaTopHas pa6ora «/3yueHne 00HEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayuyeHne MOJOYHOKUCIBIX IPOAYKTOBY.

JKekypeusi  «buorexHomormss < —  BakHEHIIas ~— NPOU3BOAMTENBHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE IPOU3BOJCTBO).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI' HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3yJbTaTaM  OCBOEHUS
oOyyaromMMHucs  NPOrpaMM  CpeAHero  obOmero  o0pa3oBaHMs:  JIMYHOCTHBIE,
MeTanpeIMETHbIE U ITPEAMETHBIE.

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS MPOTrpamMMbl 110 OHOJIOTHH
BBIJIEJICHBl CIIEAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMMCS POCCUICKON
IPaXAaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CAMOpPa3BUTHIO, CAMOCTOSITENIBHOCTH M
CaMOOIIPENIENICHUIO, Haauuyue momusayuu K OOYyYEHUIO OWOJIOTUH, YeleHanpasieHHoe
pazéumue BHYTPEHHUX YOEXIEHMH JMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH H
UCTOPUYECKUX TpaJWLMA pPa3BUTUS OHUOJOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms 00YYarOIUXCsl PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKAMM, MPUCYIIUMH CHCTEME OHMOJIOrH4YecKoro oOpa3oBaHus,
Hanu4yue npagoco3HaHUs SKOJOTUYECKON KYIbTYpBI, cnocobHocmu cmasums UEIN U
CTPOUTH )KM3HEHHBIC IIJIaHbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTPaMMbl MO OWOJIOTUU JOCTUTAIOTCS B
€IMHCTBE Y4eOHON U BOCIIUTATENIbHOM AESITEIbHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU
POCCHUHCKMMHM  COLMOKYJIBTYPHBIMHA, HCTOPUYECKUMU U  JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSAMM, TPUHATHIMH B OOILIECTBE MpaBUJIaMU M HOPMaMH IIOBEIEHUA U
CHOCOOCTBYIOT IpOLIECCaM CaMOIO3HAHUs, CAMOBOCIIUTAHUS U CaMOPa3BUTHS], PA3BUTHUS
BHYTPEHHEN MO3ULUHU JUYHOCTH, MATPUOTU3MA U YBAKEHHUS K 3aKOHY M MPABONOPAJIKY,
YeJIOBEKY TPY/a U CTaplIeMy ITOKOJECHHUIO, B3AUMHOIO YBa)KEHUs1, OEPEKHOT0 OTHOIICHHUS
K KyJbTYPHOMY HacCJIEAUI0 U TPaJuLHsIM MHOTOHAIMOHAJIBHOrO Hapoja Poccuiickoin
denepaunu, NPUPOJIE U OKPYKAKOLIEH Cpelie.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUsA yuyeOHoro mnpenmera «buomorus» TOMKHBI
OTpakaTb ~ TOTOBHOCTb U  CIOCOOHOCTh  OOYyYalOIIMXCS  PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON  BHYTPEHHEW  MO3UIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpHUEHTALUH, TO3UTUBHBIX BHYTPEHHUX yO€XKIEHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
LEHHOCTSM POCCHUMCKOro OOILIECTBa, paCHIMPEHUE JKU3HEHHOrO OMbITa M OMNbITa
NEATENBHOCTH B NPOLECCE peaau3aldyd OCHOBHBIX HAaIlpaBIEHUN BOCIHUTATEIbHOU
JESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOM MO3UMLMU OOydalomerocs Kak AaKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCUHCKOTO O0IIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpPaB M 00SI3aHHOCTEH, yBa)K€HHE 3aKOHa U
MPABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MESATENBHOCTU MPH CO3JAaHUM y4eOHBIX
MPOEKTOB, pelUIeHNH Y4eOHbIX M MO3HABATENbHbIX 3a]a4, BHIMOJIHEHUN OMOJIOTMYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTh ONpENEsATh COOCTBEHHYIO MO3MIMIO MO OTHOIIEHUIO K SIBJICHUSM
COBPEMEHHOM )XKM3HU U OOBICHSATH €€

YMEHUE YYHUTHIBATH B CBOMX JEHUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUSL JIIOJICH C pa3HbIMU YOEXKJACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMH U
COIIMAIBLHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOLIECCE COBMECTHOTO BBITIOJIHEHHS YYEOHBIX,
MO3HABATEIBHBIX U HCCIEA0BATEIILCKUX 3aJlay, YBAKUTEIBHOIO OTHOIICHUS K MHEHHIO
OTIMOHEHTOB MPHU 00CYKACHUU CITIOPHBIX BOMTPOCOB OMOJIOTUYECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOMN ACATEIHLHOCTH;

2) NaTpMOTHUYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM T'PaKIaHCKOM HJEHTUYHOCTH, MaTPUOTU3MA,
YBaXXEHHs K CBOEMY HapoJly, UyBCTBa OTBETCTBEHHOCTU Iepes PoauHON, ropaocTu 3a
CBOM Kpail, cBOW PoawHy, CBOM S3BIK M KYJIbTYpy, IPONUIOE UM HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapozaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAUI0O U TMaMSATHUKAM TPUPOIBI,
JnocTmkeHusM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;

CIOCOOHOCTH OIIEHMBATh BKJIQJl POCCUUCKHX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OUMOJIOTUH, TTOHUMAaHUS 3HAYCHHUS OMOJIOTMU B TIO3HAHUM 3aKOHOB MPUPOBI, B KU3HU
YeJIOBEKa U COBPEMEHHOI0 OOIIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHIO u 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €0 CYyABOY;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEW POCCHIICKOTO HApOAa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEACHHS;

CIIOCOOHOCTh  OIEHUBATh CHUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCHh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JJUYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHSATUSA LEHHOCTEH CEMEWHOMN >KMU3HH B COOTBETCTBHM C TPATULIMSIMHU
HapojzioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OJCTETUKY OBbITa, HAY4YHOTO U
TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE SMOLMOHAJIBLHOTO BO3/IEUCTBUS AKUBOW MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQXXEHUIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
MIPOSIBJISITH KaueCTBa TBOPUECKOM IMYHOCTH;

S) ¢usuyeckoro BocnuTAHUs, (OpMHUPOBAHUS KYJbTYPbl 310POBbslI U
IMOIMOHAJIBHOIO 0JIArOMOJIYYHs:

NOHMMAaHUE W peanu3anus 370pOBOTO M 0e30macHOro obpasa >KM3HH (3A0POBOE
MUTaHue, COOJIOJICHHE TUTHCHUYECKUX TMPAaBUI W HOPM, COAIaHCHUPOBAHHBIM PEXKHUM
3aHATHIA U OT/BIXA, PETYJspHas (U3NdecKas aKTHBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (U3MUYECKOMY U TICUXHYECKOMY
310POBBIO;



MOHMMAaHHE LIEHHOCTH MPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOI'O 0OE30MacHOro
MOBEJICHUS B CUTYalLIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOACH;

OCO3HAHUE TIOCIIECJICTBUM M HENPUATUS BPEIHBIX MPUBBIYEK (YIOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

6) Tpy10BOr0 BOCTIUTAHUSA:

TOTOBHOCTb K TPYly, OCO3HAHUE IIEHHOCTU MacTEPCTBa, TPYA0Jt00ue;

FOTOBHOCTh K AKTUBHOW JIESITEIIBHOCTH TEXHOJOTMYECKOM ¢  COIUaIbHOMN
HAINPABJICHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSTH TaKYIO JIEATEIIbHOCTD;

UHTEpEC K pa3iudHbiM chepam MpodeccHOHaTbHOW NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyayiiei nmpodeccuu U peaau3oBbBIBAaTh COOCTBEHHBIE
YKU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUU
BCEH JKU3HHU,

7) 3K0JI0TH4eCKOr0 BOCTIMTAHUS:

HKOJIOTHYECKH I1eJIecCO000pa3HOe OTHOIICHHE K MPHUPOJE KaK UCTOYHHKY >KM3HU Ha
3emMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJIOTHYECKOW  KYJIBTYpHI: NPUOOpETEHHE  OIbITa
MJIAHUPOBAHUSL MOCTYIKOB M OIEHKH MX BO3MOXKHBIX TOCIIEICTBHHN [JIsi OKpYKaromien
cpenbl;

OCO3HAHUE MI00ATBHOTO XapaKTepa YKOJIOTHYECKUX MTPOOIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH HCIIOJIB30BaTh MpUOOpeTaeMble NpU U3YyYEHUH OMOJOTHUHU 3HAHUS U
YMEHHUS TPU PEHICHUU MPOOJIEM, CBA3AHHBIX C PallMOHATBHBIM MPHUPOIONOIH30BaHUEM
(coburoieHue MpaBuIl MOBEJICHUS B TIPUPOJIE, HAIIPABICHHBIX HA COXPaHEHHE PAaBHOBECHS
B DKOCHUCTEMaX, OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE JICMCTBUN, MPUHOCAIIUX BpPEJ OKPYKAOUIEH MTPUPOTHON
cpele, yMEHHE TPOTHO3UPOBATH HEOJATOMPHUSTHBIE HSKOJOTHYECKHUE TOCIEICTBU
MPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

HaJU4Ue PA3BUTOTO DKOJOTHYECKOTO MBIIIJICHUS, ASKOJOTUUYECKOW KYJIbTYPHI,
OMbITA JESATENIBHOCTH HKOJOTUYECKOW HAMNpPaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMU B TO3HABATEJIbHOW, KOMMYHHKATUBHOM M COLIMAIIBHOW MPAaKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOHN AESATEIbHOCTH YKOJIOTHYECKON HAIPaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKd U OOIIECTBEHHOW NPAKTUKHA, OCHOBAHHOTO Ha JUAJOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKOM KYyIbTYpbl Kak CpelCTBa
B3aUMOJICHCTBUSI MEX1Y JIFOJbMU U TTO3HAHUS MUPA;

NOHWMaHWe Crenuuku OWOJIOTMH KaKk HayKH, OCO3HaHus e€ poilu B
GbOopMHUpPOBAaHUU  PAIMOHATBHOTO HAYYHOTO MBIIUICHUSA, CO3JaHUU  LEITOCTHOTO
MpeICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIBI, YEIOBEKA U OOIIECTBa,
B TIO3HAaHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH TMpoOJeM COXpaHCHHS
MPUPOHOTO PAaBHOBECHS;



yOeXXJIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJs1 COBPEMEHHOH IMBWJIM3ALUU:
o0ecrieueHUs] HOBOTO YPOBHSI Ppa3BUTUS MEIMLMHBI, CO3JaHME IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pellaThb PECypCHblE NPOOJIEMBI PAa3BUTHUS YEJIOBEUYECTBA,
IOUCKAa MyTeH BBIXOAA U3 TJIOOATBHBIX H3KOJOIMUECKHUX MpoljeM U obecredyeHus
nepexosa K YCTOMYMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIIOIB30BAHUIO IPUPOIHBIX
pecypcoB U pOPMHUPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TOJyYEHUU OMOJIOTMYECKUX 3HAHMM B LENSX MOBBIIICHUS
o0mel KyJabTypbl, €CTECTBEHHO-HAYYHOH TI'DaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIMOHABHON TpaMOTHOCTH  oOOywaromuxcsi, (QopMuUpyeMONW TIpH  HU3YyYEHUHU
OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB TIO3HAHMS, MCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4YaeMble 3HAHMS Ul aHAIW3a U OOBSICHEHHUS
SBJICHUN OKPYXAIOLIEro MUpa M MNPOUCXOASIIMX B HEM M3MEHEHMM, YMEHHE JeNaTh
00OCHOBaHHbBIE 3aKJIIOUEHHUS] HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIMUXCS JAHHBIX C
LEJbI0 TIOJYYEHUs JJOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaMOCTOSITENILHO UCIIOIb30BaTh OMOJIOTHUYECKHUE 3HAHUS JJISl PELICHUS
npo0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LEHHOCTM HAYYHOH JIeATENIbHOCTH, TOTOBHOCTb OCYIIECTBISATDH
MPOEKTHYIO U UCCIIEI0OBATENbCKYIO AESITEIbHOCTh MHINBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTbh U CHIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHHUIO M CaMOOOpPa30BaHUIO,
K aKTUBHOMY MOJyYEHHUIO HOBBIX 3HaHUW MO OMOJIOTMH B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble  pe3ysbTaTbl OCBOEHUS ydeOHoro mpeamera «buonorus»
BKJIIOYAIOT:  3HauuMble  Juii  (OPMUPOBAHUS  MHPOBO33PEHHS  OOydaOLIUXCS
MEXTUCIUIUTUHAPHBIE  (MEXIIpeIMETHBIE) OOIIeHAYyYHbIE TIOHATHS, OTpPa)KaroIIne
[IEJIOCTHOCTh HAyYHON KapTUHBI MHpa U CIeUU(UKY METOI0B IMO3HAHUS, UCIOIb3yEMbIX
B C€CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBICHHE, MPOIECC, CHCTEMa, HAyYHBIN
dakT, MNPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBAaHNUE,
HaOI0ZIcHNe, N3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIC Y4eOHbIC NEHCTBUS
(mo3HaBaTeNbHEIE, KOMMYHUKaTUBHBIE, perysiTUBHBIE), o0ecrnieunBaroIue
dopmupoBaHre  (QYHKIMOHAILHOW TPaMOTHOCTH M  COLUMAIBHOH  KOMIIETCHIIUU
00yyJaromuxcs; CIOCOOHOCTH oOydJarommxcs UCII0JIb30BATh OCBOCHHBIE
MEXTUCIUIUTHHAPHBIC, MHPOBO33PCHUECKUE 3HAHUS H YHHBEpPCAIbHBIC Y4YeOHBIC
JICUCTBUS B ITIO3HABATEIBLHOM U COLUAIIBHOM ITPAKTHUKE.

B pesynbrare mzydeHuss OMOJOTMM HA YPOBHE CpelHEro oOiiero oOpa3oBaHUS Y
oOyuyaromierocs OyayT chOpMHUPOBaHBI TO3HABATENIbHBIE YHHBEpPCANbHbIE Y4eOHBIC
NeHCTBHSA, KOMMYHUKAaTUBHBIC YHUBEPCAJIbHBIC YUEOHBIC JICHCTBHS, PETYJISATHBHBIC
YHHUBEpCAJIbHBIE YUeOHbIE IEHCTBUS, COBMECTHAS JCSITEILHOCTb.



MeramnpenMeTHble  pe3yinbTaThl  OCBOGHHS IMPOrpPaMMbl  CPEAHEro  OOLIETro
00pa30BaHUs JOJKHBI OTPaXaTh:

OgJajieHNe YHHBePCAJbHBIMHI Y4eOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMM:

1) 6a3oBbIe JJOrHUecKHe JeHCTBUA:

CaMOCTOATENBHO (POPMYIMPOBATH U AKTyaIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
e€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHMM 3HAHUU NMPHUEMBI JOTUYECKOTO MBILIUICHUS (aHAIU3a,
CHHTE3a, CpaBHEHMsI, Kiaccu(ukanuu, 0000IIeHNs), pACKPhIBaTh CMBICI OHOJIOTHYECKUX
HNOHATHM (BBLAENIATh MX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMU
MOHSATHSMH ),

ONPEEINATh LEeNN NeATEIbHOCTH, 3a/1aBasi HapaMeTPhl U KPUTEPUN UX TOCTHKEHUS,
COOTHOCHUTbH PE3YJIbTaThl ACATEIBHOCTH C OCTABICHHBIMH LIETSIMU;

MCIIOJIb30BAaTh OMOJIOTMYECKUE MTOHATHS I 00bICHEHUS (PAKTOB U SIBICHHUM )KUBOU
HIPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYXACHUs (MHIAYKTHUBHBIC, AENYKTUBHBIE, 110 aHAJIOTHUH),
BBISIBJIATh  3aKOHOMEPHOCTM UM NPOTHBOPEUUS B pacCMaTpPUBAEMbIX  SIBJICHHSX,
(GbopMyIHpOBaTh BBIBOJIbI U 3aKIIOUECHHUS;

OPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA Ul MPEJCTABICHUS CYILECTBEHHBIX
CBA3€H M OTHOLIEHUI B M3y4yaeMbIX OMOJIOTMUECKHX OOBEKTaX, a TAKKe MPOTUBOPEUUI
pa3HOro poja, BBISBICHHBIX B Pa3IMYHbIX HH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaTbIBaTh IUIaH pELIeHUs MpoOJemMbl € YYETOM aHajau3a MMEIOIIUXCS
MaTepHaJIbHBIX 1 HEMaTepUaIbHbBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE pE3YJIbTATOB
LEeJISIM, OLIEHUBATh PUCKHU MOCIECTBUI J1€ATEIbHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSIX pEajlbHOr0, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJIEHUE TIPU PEIIEHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEILCKHE TeHCTBUA:

BJIa/IEThb HABbIKAMU Y4eOHO-UCCIIEIOBATENbCKOM M TPOEKTHOM JeATEeIbHOCTH,
HaBBIKAMU pa3pelieHusi mpo0ieM, CHOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUs MPAaKTHUECKUX 3aJad, MPUMEHEHUIO Ppa3IMYHbIX METO/I0B
NO3HAHUS;

UCIIOJIb30BATh Pa3JInYHbIE BUAbI IEATEIBHOCTHU MO MOJIYYEHHIO HOBOTO 3HAHMUS, €T0
UHTEpIpEeTaIH, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUeOHBIX CUTYallUsAX, B TOM YHCIIE
IPY CO3/1aHUU YYEOHBIX M COIIMATBHBIX MPOEKTOB;

dbopMUpOBaTh HAy4YHbBI THUN MBIILJIEHUS, BJIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KJIIOUEBBIMU MOHATUSMHU U METOJIAMU;

CTaBUTh M  (QOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B  0o0Opa3oBaTeIbHOU
NEATENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3M U aKTyaJlIM3UPOBAThH 33/1a4yy, BbIIBUTaTh
TUNOTE3y €€ pelleHusl, HaXOAUTh apIryMEHThI JJIsl JOKA3aTeJIbCTBA CBOUX YTBEPIKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;



AQHAIM3UPOBATH TOJyYEHHBIE B XOJI€ pEUICHHUS 3a7aud pPe3ybTaTbl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH LI€JICHATIPABICHHBIN MTOUCK TIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS
B MPOeCCUOHATBHYIO CpPEY;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEJIbHYI0O W MPAKTHYECKYIO 00JacTu
KHU3HEACATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, TIPEAJIaraTh OPUTHAIBHBIE TIOAXObI M PEIICHHUS, CTAaBUTh
npo0OsieMbl U 33a4H, JOMYCKAIOIUE albTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uH(popManmeii:

OpUEHTUPOBATHCS B PA3UYHBIX HMCTOYHHKAX HHQOpMAIUU (TEKCTe Y4eOHOTO
nocoOus, HayIHO-TIOMYJISIPHON JTUTEpaType, OMOIOTHIECKUX CIOBAPSX M CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamu3upoBaTh HHPOPMAIIUIO PA3TUIHBIX
BUIOB © (OopM TmpeAcTaBiICHHS, KPUTHYECKH OICHHBATH €€ JOCTOBEPHOCTH W
HEMIPOTUBOPEUUBOCTH;

(bopMyIHpPOBaTh 3aMPOCHl U MPUMEHSTh PAa3IMYHBIE METOJIBI IIPU TOUCKE W OTOOpE
ouonorudeckoi nHpopmaIu, HeoOX0AMMOM JIs BBHITIONHEHHUS yUeOHBIX 3a/1a4;

npuoOpeTaTb  OMBIT  WCIONB30BAHUSA  MH(POPMAIHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIECHCTBOBATh KYJIbTYPY AaKTUBHOTO WCIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM;

CaMOCTOSITEIHLHO BBHIOMPATh ONTUMANEHYIO (OPMY MpEeCTaBICHHS OUOIOTHYEeCKON
uH(popManuu (cxemsl, TpaduKu, JTUarpaMMbl, TaOIHIIbI, PUCYHKU U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJICTBA MPH paboTe ¢ OMOIOTHYECKOM
uHpOpMaIMel: TPUMEHSITh XUMHUYECKHE, (U3MUECKHE W MaTeMaTHYeCKHe 3HaKW W
CUMBOJIBI, POpMYIIBI, a00peBUATYPY, HOMEHKIIATYPY, UCIIOIH30BaTh U MPeoOpa3oBhIBATh
3HaKOBO-CHMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

BJaJIeTh HAaBbIKAMHU PACIMO3HABAHUSA M 3alUTHl MH(YOpPMAaLWU, WUHOOPMAIMOHHOM
0€30MacCHOCTH JINYHOCTH.

OsJajieHNe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU JIEHCTBUSIMU:

1) oOmenme:

OCYILECTBJISITh KOMMYHHUKAI[MM BO BceX cdepax *KHU3HH, aKTHBHO y4acTBOBATHh B
JMaTIoTe WM JUCKYCCHU TI0 CYIIECTBY 00CYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI,
BBICKa3bIBATh CYXKICHUS OTHOCHTEIHHO BBIMOJHEHUS IpeUlaraeMoi 3a7auu, YYUThIBATh
MHTEPECHI ¥ COTTIACOBAHHOCTD MO3HUIMNA APYTUX YIaCTHUKOB IHAJIOTa WIH JUCKYCCUH);

pacmo3HaBaTh  HeBepOambHBIE CpeICTBAa  OOIIEHHS, TIOHUMAaTh 3HAYCHHE
COLIMABHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(MIMKTHBIX CHUTYyalUd, yMETh
CMSTYaTh KOH(MIMKTHI U BECTH MIEPETOBOPHI;

BJAJIETh pPa3IMYHBIMU CIOCO0aMH OOLICHWS W B3aUMOJCHCTBHSA, TOHUMATh
HaMEpEHUS IPYTUX JIOJCH, MPOSIBIATH YBAKUTEIFHOE OTHOIIEHUE K COOSCETHUKY M B
KOPPEKTHOH (opMme POpMYIHPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOIO TOUKY 3PSHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.



2) coBMecTHAasl A1eSITeJIbHOCTh:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYAIbHON pabOThI
IpHU pelieHnH OMOJIOTMYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHUS
IpyNNOBBIX (OPM B3aMMOJEHCTBUS MIPH pelIeHUH yueOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBUI C yUETOM OOIIMX HHTEPECOB
Y BO3MOYKHOCTEN KaXKJI0T0 YI€Ha KOJUIEKTUBA;

MIPUHUMATh LEJIM COBMECTHOM NIESITEIBHOCTH, OPTAaHU30BBIBATh U KOOPIHMHUPOBATH
JIEVUCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IJIaH ACUCTBUM, PACIIPEAEIIATh POJIUA C YUYETOM
MHEHHM YYaCTHUKOB, OOCYX/IaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa M KaXKJIOT0 Y4YacTHHKAa KOMaHAbl B OOIIMIA
pe3yAbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb  HOBBIE MPOEKThI, OIEHMBATh WJEW C TMO3UIUU HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh MTO3UTHUBHOE CTPATETMYECKOE MOBEACHUE B PA3IUYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHHUE, OBITh MHUIIMATHUBHBIM.

OBJiageHue yHMBEPCAJIbHBIMH PEryJSITUBHBIMH JeHCTBUAMMU:

1) camoopranuszanmsi:

UCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS JJIs BBISABJICHUS MPOOJIEM U MX pEIICHHS B
JKU3HEHHBIX U YU€OHBIX CUTYaIIMSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIeJIEBBIE U CMBICIOBBIC YCTAHOBKU B
CBOMX JICUCTBUSX M MOCTYNKAX MO OTHOIIEHUIO K KUBOM MPHUPOJE, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEIbHO ~ OCYILIECTBJISATh IMO3HABATEIBHYIO JIESITEIbHOCTh, BBISBIATH
npoOyieMbl, CTaBUTh U (GOPMYIHUpPOBaTH COOCTBEHHBIE 3a/ladyd B 0Opa3oBaTENIbHOMN
JIEATEIbHOCTH U )KM3HEHHBIX CUTyallUsX;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PELICHUS MPOOJeMbl ¢ YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOUTEHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

pacuupsaTh paMKi Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEINOYTCHH;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHHUIO M TMPOSBICHUIO MIUPOKON SPYAUIIMH B Pa3HBIX
o0nacTsIX 3HAaHWUW, TOCTOSIHHO TIOBBIIIATH CBOW OOpa30BATENbHBIH U KYJIbTYPHBIN
YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYyalUsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEISM;

BJIQJICTh HABBIKAMHU I103HABATEIHLHOW pPEQIIEKCHH KaK OCO3HAHHS COBEPINAEMBIX
JICUCTBUIA M MBICIUTENIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHMI, MCIIOJIH30BATh
npuéMbl peIIeKCHH JIJIsl OLIEHKH CUTYAIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEUICHUS TTO UX CHUKEHUIO;



OpUHUMATh MOTHMBBI W apryMEHThl JApPYyrUX TpPU aHaIW3e pe3yIbTaToB
NeSITeTLHOCTH;

3) npuHsATHE CeONA M APYTHUX:

NPUHUMATH ce0sl, MIOHMMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI W apryMEHTHl JPYIHMX TIpA aHAM3e Pe3yJIbTaTOB
JeSITETLHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTHUX Ha ONTHOKHY;

pa3BUBaTh CIIOCOOHOCTh TOHUMATh MHP C MO3UITUH JPYTOT0 YEI0BEKA.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS COJEpKaHus yueOHoro npeameta «buomorus»
Ha YIIyOJIEHHOM YPOBHE OPUEHTHUPOBAHbI Ha oOecrieueHne MpOoPUILHOTO OO0y4YeHUs
oOyuaromuxcsi 6uonorud. OHU BKIIIOYAIOT: CHEHU(PUYECKUE i OUOJIOTUM Hay4dHbIE
3HaHMS, YMEHUST U CIOCOOBl JEHCTBUH IO OCBOEHHUIO, HWHTEpHpETaluud |
npeoOpa3oBaHUIO 3HAHUN, BUIBI NIEATEIHHOCTU MO TMOJTYYEHUIO HOBBIX 3HAHMM U UX
NPUMEHEHHUIO B PAa3JIMYHBIX Y4YEOHBIX, a TAaKK€ B PEAbHbIX YKU3HEHHBIX CUTYyalHsX.
[IpeameTHbIE pe3yabTaThl MPEACTABIEHBI 110 T'0/IaM U3YyUEHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kaacce
JTOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTMU B CUCTEME €CTECTBEHHBIX
HayK, B (POPMHUPOBAHHHM €CTECTBEHHO-HAYYHOW KApTHHBI MHpa, B TO3HAHUU 3aKOHOB
OpPUPOABI M PEHIEHHH MpoOJIEM palMOHAJBLHOIO MPUPOJONOIb30BaHUSA, O BKIIAJE
POCCHUNCKHX U 3apyO0ekKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OHMOJIOTUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraroIye OMOJIOrMYECKUe TePMUHBI U MOHATUS (KU3Hb, KIETKA, OPTaHU3M,
MeTa0ou3M, TOMEOCTa3, CaMOPETyJISAIMs, CaMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTbD,
U3MEHYUBOCTh, POCT W pa3BUTHE), OuoNOrMueckue Tteopuu (kinerouyHas Tteopus 1.
IllBanna, M. Illneiinena, P. BupxoBa, XpomMocomMHas TeopHsi HACIEICTBEHHOCTH T.
Moprana), yuenuss (H. W. BaBunoBa — o meHTpax MHOrooOpasusi U HPOUCXOKICHUS
KYJIbTYpHBIX pPAacTEeHUM), 3aKOHbl (eInHOOOpa3us IOTOMKOB II€PBOrO IOKOJICHUS,
pacuienyieHusi, 4MCTOThl raMmeT, He3aBUCUMOro HacienoBanuss [. Mengens,
rOMOJIOTUYECKHUX PSAAOB B HacliecTBeHHOU n3meHunBocty H. W. BaBunosa), mpuHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAAMHM HAyYHOI'O T[IO3HAHMS, UCIOJIB3YEMBIX B
OMOJIOTrMYECKUX MCCIIEJOBAaHUAX )KUBBIX 00BEKTOB (ONKCaHUE, U3MEPEHUE, HAOII0ACHHE,
AKCIIEPUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHbIE TNPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHHU3MOB, B TOM YHUCIIE€ OaKTEpHH,
rpubOB, pacTeHUM, KUBOTHBIX M YEJIOBEKa, CTPOCHUS OPraHOB U CHCTEM OpPraHoB
pacTeHMi, >KMBOTHBIX, YEJIOBEKAa, IPOLECCOB JKU3HEIEATEIbHOCTH, IMPOTEKAIOIIUX B
OpraHu3Max pPAacTeHMH, >KMBOTHBIX M YeJOBEKa, OMOJIOTMYECKHUX IPOILIECCOB: OOMEHa
BemiecTB (MeTabonm3M), TMpeBpalieHHus] JHEPru, OpOXKEHHUs, aBTOTPOHOTO U



reTepoTpopHOro THUINOB MUTaHUS, (POTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, MeEHo03a,
raMeToresesa, 5SMOpuoreHesza, MOCTIMOPHOHAILHOTO  Pa3BUTHUS, PA3MHOKEHUS,
WHIAVNBUAYAJIBHOTO Ppa3BUTHS oOpraHu3Ma (OHTOTCHE3a), B3aWMOJCUCTBHS TCHOB,
reTepos3uca, HICKyCCTBEHHOT0 0TOODa;

YMEHHE YCTAHABIIMBATh B3aWMMOCBS3U MEXIY OPraHOMJAMH KJIETKH H WX
GyHKIUSMHU, CTPOEHUEM KJIETOK pa3HbIX TKaHEW M X (YHKIUSMHU, MEXAY OpraHaMu U
CHUCTEMaMHU OPTraHOB Yy PACTCHH, XUBOTHBIX M YEJOBEKAa W WX (PYHKIUSIMHU, MEXKIY
CUCTEMaMHU OpraHOB M HUX (QYHKIMSAMH, MEXKAYy dTarmamMyd OOMEHa BeIeCTB, dTanaMu
KJIETOYHOTO IHKJIA W JKU3HCHHBIX ITUKJIOB OpPTraHWU3MOB, 3TallaMd 3MOPHUOHAILHOTO
Pa3BUTHSL, TCHOTUIIOM U (EHOTUIIOM, (PEHOTUTIOM U (PaKTOpaMHU CpeAbl OOUTAHUS;

YMEHHUE BBISIBISITH OTJIUYUTEIBHBIC TPU3HAKK JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHH, )KUBOTHBIX M YEIOBEKa;

YMEHHE  HWCIIOJIb30BaTh  COOTBETCTBYIOIME  apTyMEHTHI,  OHOJIOTHYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIMKY JJIs JOKa3aTelIbCTBA POJCTBA OPraHU3MOB DPAa3HBIX
CUCTEMATHYECKHUX TPYIII;

yMEHHE pelIaTh OHOJOTMYECKUE 3a/7aud, BBISBIATh HPUUYUHHO-CIECTBEHHBIC
CBSI3M MEXJY HCCICIyeMBbIMA OWOJIOTHUECKHMH TIPOIECCAaMU M SIBICHUSIMH, JCJIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUU MOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOHITH JIAOOPATOPHBIC M MPAKTHYECKHUE PabOThI, COOI0IATh TIPaBUIIA
pHu paboTe ¢ yueOHBIM U TabopaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIOTE3BI, MTPOBEPSATh MX IKCIEPHUMCHTAILHBIMU CPEICTBAMH,
dbopMynupys 1eNIb UCCIEeOBaHUS, aHAIU3UPOBATh MOJTYYEHHBIC PE3yIbTaThl U JIENaTh
BBIBO/JIBI;

yMEHHE Yy4acTBOBaTh B Yy4eOHO-HCCIENOBaTeIbCKOM paboTe 1o OuoNOrHUH,
AKOJIOTHH W MEJUITUHE, TIPOBOJAMMON Ha 0a3e MIKOJbHBIX HAYYHBIX 00IIECTB, U MO IMYHO
MPEJICTABISTH TOJMYUYCHHBIE PE3yIbTaThl HA YYEHUYECKUX KOH(EPEHIUsX;

YMEHHE OILICHUBATh dTUYCCKUE ACMEKTHl COBPEMEHHBIX HCCIEIOBAHUN B 00JacTH
OMONOTMM W  MEIUIUHBI  (KIIOHUPOBAaHME, HUCKYCCTBEHHOE  OIUIOJJOTBOPEHHE,
HaIPaBJICHHOE N3MEHEHNE TeHOMA U CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccruoHanbHON
JEATeTbHOCTH B 00ylacT OWOJOTHMH, MEIUIIMHBI, OWOTEXHOJOTHUU, BETEPUHAPHU,
CEJIbCKOTO XO3SIICTBA, TMHUIIEBOW MPOMBIIIIEHHOCTH, YIIIYOJSATh TO3HABATEIbHBIN
MHTEpEC, HaNpaBJICHHbII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH mpodeccuu M
OPOJOJKEHHE  OMOJOTMYECKOTO  00pa3oBaHMs B OpraHM3alMsaX  CPETHETo
po(hecCHOHANBHOTO U BHICIIETO 00pa30BaHUS.

[IpenmeTHBIE pe3yabTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 11 knacce
JOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE M POJM OMOJOTUH B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B
MO3HAHUU 3aKOHOB MPHUPOJBI M PEIICHUU SKOJIOTHYECKHX MPOOJEeM dYeIoBEeUYeCTBa, a
TaK)K€ B PEIICHUH BOTPOCOB PAIIMOHATIBLHOTO MPUPOIOIIOIB30BaHUS, U B (POPMUPOBAHUHN
IICHHOCTHOTO OTHOUIICHHS K TPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUHUCKUX W
3apy0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;



YMEHHE BIJIAJIeTh CUCTEMOW OWOJIOTMYECKUX 3HAaHWUW, KOTOpas BKIIOYAET
OTIpe/IeNIeHNs U TIOHUMaHUE CYIIHOCTH OCHOBOTMOJIATraloIuX OHMOJIOTHYECKUX TEPMUHOB U
MOHATUH (BUJ, SKOCUCTEMa, Ouocdepa), Onoorudeckue Teopuu (IBOJIOIMOHHAS TEOPUS
Y. JlapBuHa, cuHTeTHYeCKas: Teopus sBomonun), yueHus (A. H. CeBepiioBa — o myTsix u
HanpasiieHUAX 3Boitounu, B.M. Bepnanackoro — o 6uocdepe), 3aKkoHbI (F€HETHUECKOTO
paBHOBecus JIx. Xapau u B. BaitnGepra, 3apossimeBoro cxoactsa K. M. bapa), npaBuia
(vuanmyMa 1O. JInOuxa, »KOJIOrMYECKOW NHpPaMUIbl DHEPrUM), TUIIOTE3bl (TUIIOTE3a
«vupa PHK» V. I'mnbepra);

YMEHHUE BJIaJIETh OCHOBHBIMU METOJAMU HAy4YHOTO MO3HAHMS, UCIIONb3YEMBIMU B
OMOJIOTMYECKUX MCCIIEeI0OBAHUAX KUBBIX OOBEKTOB M IKOCHUCTEM (OIMHCaHUEe, U3MEPEHHE,
HAOJIIOJIEHNE, JKCIEPUMEHT), CHOCOOAaMHU BBISBICHHS M OLEHKH aHTPONOTE€HHBIX
U3MEHEHUI B IPUPOJIE;

YMEHHE BBIACIATH CYLUIECTBEHHBIE IPU3HAKU: BUI0B, OMOT€0LEHO30B, SKOCUCTEM U
o6uocdepsl, CTAOMIU3UPYIOLIETO, ABIXKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpA,
AJUTONAaTPUYECKOTO UM CHUMMATPUYECKOTO BHUI000pA30BaHUS, BIUSHUS JBIXKYIIUX CHII
HBOJIIOIIMM HA TEHO(POHI MOMYJSIUU, NPUCTIOCOOIEHHOCTH OpPraHu3MOB K cCpelie
oOuTaHus, 4epeOoBaHUs HANpaBIE€HUN 3BOJIIOLMHM, KPYrOBOPOTa BELIECTB M IOTOKA
HHEPTUM B IKOCHCTEMAX;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3H MEXAY MPOLIECCAMU 3BOJIIOLUHU, TBUKYILIUMU
CWJIAMH aHTPOIIOTE€HEe3a, KOMIIOHEHTAMH Pa3IUYHbIX AKOCUCTEM U MPUCTIOCOOTIECHUSIMU K
HUM OPTaHU3MOB;

yYMEHHE BBISBIISITH OTJIMYUTENbHBIE IPU3HAKHU KUBBIX CHCTEM, MPUCIIOCOOIEHHOCTD
BUJIOB K cpefe OOuTaHus, aOMOTHUYECKUX U OUOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPraHU3MOB B COOOIIECTBAX, AHTPOIIOTEHHBIX U3MEHEHHI B IKOCHCTEMAaxX
CBOEM MECTHOCTH;

YMEHHE  HCHOJB30BaTh  COOTBETCTBYIOUIME  apryMEHTHI,  OHOJIOrMYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIUKY JJI1 JOKa3aTelbCTBAa PpOJCTBA OPraHU3MOB pPAa3HBIX
CHUCTEMATHYECKHX TPYII, B3aUMOCBS3M OPraHW3MOB U CpeAbl OOUTaHHS, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXPAHEHHSI MHOT0OOpa3usi BUAOB M SKOCUCTEM KaK
YCIJIOBUS COCYLIECTBOBAHMS IPUPOJIbI U YEIIOBEUECTBA;

yMEHHE pelaTb OHOJOTMYEeCKHe 3aJaud, BBISABIATh HPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEXJy HCCIEIyeMbIMU OHOJIOTMUYECKUMH TPOIECCAaMU M SIBIICHUSIMH, JeliaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYyYEHHBIX PE3YJIbTATOB;

yYMEHHE BBINOIHITH JIA0OpATOPHBIE M MPAKTUYECKUe paboThl, COOIIOIATh TIPaBHUIIa
npu paboTte ¢ yueOHBIM U JIAOOPATOPHBIM 000PYAOBaHUEM;

YMEHHE BBIJIBUTATh TUIOTE3bI, MPOBEPATh WX IKCIEPUMEHTATBLHBIMU CPEACTBAMU,
dbopMynupyst 1eNTb UCCIICIOBaHUS, aHAIM3UPOBATh MOJTYYEHHBIC PE3yIbTaThl U JIENaTh
BBIBOJIBI;

YMEHHE Yy4YacTBOBAaTb B Y4eOHO-HCCIENOBAaTEIbCKOW paboTe mo Ouosoruwu,
HKOJIOTMH U MEUIIMHE, TPOBOAUMOM Ha 06a3e MIKOJbHBIX HAYYHBIX 00IIECTB, U MyOIMYHO
MPEICTABISATH OJYUYCHHBIE PE3yIbTaThl HA YUEHUYECKUX KOH(PEPEHIINSIX;



YMEHHUE OIICHMBATh TUIOTE3bl U TEOPUH O TPOMCXOXKICHHUU >KU3HHU, YEIIOBEKa U
YeJIOBEUECKUX pac, O TMPUYMHAX, TMOCIEACTBHSIX U CIOCO0ax MpPeaoTBpAIICHUS
100aIbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIM BbIOOp Oynymeld mnpodeccnoHaTbHON
JESATEIPHOCTH B 00JaCTH OWOJIOTHH, SKOJOTHH, MPUPOIOTIONB30BAHUS, METUITUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUHU, CEILCKOTO  XO3SIMCTBA, MUIIECBOMN
MPOMBIIIJIEHHOCTH,  YIIYyOJsATh  TMO3HABATENbHBIM  HWHTEpPEC, HANPABJICHHBIH Ha
OCO3HAHHBIH BBIOOP COOTBETCTBYIOIIECH MPOPECCHH M TMPOJOHKCHHE OUOIIOTHYECKOTO
00pa3zoBaHus B OpraHU3alUIX CPEIHEro MPOodheCCUOHATBFHOTO U BBICIIET0 00pa30BaHuUs.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
No /it HaumeHoBaHue pa3aesioB u TeM Korrpomsusie  MpakTiseckie (uudpossbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 1 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 1 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 !
KJIETKE
T e ’ 1 03
8 JKu3HeHHBIN MK KIETKH 6 1 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1 1
14 I'eneTuka yenoseka 3 1 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 PeszepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 13.5




INOYPOYHOE IINTAHUPOBAHHUE

No KonuyecTBo yacos Jara
w/n Tema ypoxa Beero Konrpo  Ilpakrmu H3yYeHHs
JIbHBIE ecKue
padoThI padoThI
1 buonorus kak KOMIUIEKCHas HAyKa U KaKk 4aCTb COBPEMEHHOI'O OOLIECTBA. 1 0 0 02.09
[TpaBuna Th Ha ypokax OMOJIOTHH.
2 JKuBbIe cHCTEMBI M X CBOWCTBA. 1 0 03.09
3 YpoBHEBas OpraHu3anys ;KUBbIX CUCTEM. 1 0 0 04.09
4 Wcropus otkpbITHs U n3ydyeHus kieTku. Kinerounas reopust. Cmapmoeguiii | | 0 09.09
KOHmMpPOJb.
5 MeTo/1bI MOJIEKYISIPHOM U KIETOYHON OUOIOTHH. 1 0 0 10.09
XHUMHUYECKUHN COCTAB KIIETKH. 11.09
6 JLp. Nel "Xumuueckuii coctaB pactutenbHon kineTku." (Ludp.nab. 1 0 0.5
«Touka poctay)
MuHepanbHble BELIECTBA KIETKH, UX OMOJIOTHYECKasi POJlb. 1 0 0 16.09
Oprannyeckue BEeUIeCTBA KIETKH — JIUIUIBL. 1 0 0 17.09
Opranuyeckue BEeIeCcTBa KJIETKU — YIIJIEBOBI. 1 0 0 18.09
Opranuyeckuie BelecTBa KJIETKH — OEJKH. 23.09
10 JLp. No2 «OGHapyxeHne OeTKOB C MOMOIIBIO KAYECTBEHHBIX PEaKIHi». 1 0 0,5
(Indp.nad. «Touka poctar)
11 CgoiicTBa, K1accupukanys 1 GyHKIUN O0enKoB. DepMEeHTHI. 1 0 0 24.09
Hyxnennoseie kucnorsl. JIHK u PHK. 25.09
1 JL.p. Ne3 «HccrnenoBanne HYKJIIEMHOBBIX KUCIIOT, BBIACIEHHBIX U3 KIETOK 1 0 0.5
Pa3IMYHBIX OPTraHU3MOBY.
(Indp.nad. «Touka poctar)
13 Crpoenue u pynkuun AT®. [Ipyrue nykneosunrpudocdarsr (HTD). 1 0 0 30.09




CenkBennpoBanue JIHK.

14 Meroabl FEHOMUKH, TPAHCKPUIITOMUKH, IIPOTEOMHUKH. 0 01.10
15 MeToapl CTPYKTYPHOUM OUOJIOTHH. 02.10
16 Tunsl knetok. [IpokapuoTnueckas KieTka. 07.10
17 CrpoeHue 3yKapuoTUYECKON KIIETKH. 05 08.10
IL.P. Nel «13yueHue CBOWCTB KJIETOUHOM MEMOPAHBI».
18 IToBepXHOCTHBIN anmapaT KJIETKH. 0 09.10
OpnHOMEMOpaHHBIE OPTaHOU B! KIETKH. 14.10
19 JL.p. Ne4 "ViccnenoBanue miia3Mon3a U AeTUIa3MoIin3a B PACTUTEIIbHBIX 0.5
kietkax". (Ludp.nad. «Touka pocray)
[ToyaBTOHOMHBIE OPraHOMIBI KJIETKA: MUTOXOHIPUH, TUTACTH/IBI. 15.10
20 Il.p. No2 "N3ydyeHue NBUKEHUS LIUTOILUIA3Mbl B PACTUTENbHBIX KIIETKAX". 0.5
(Iudp.nad. «Touka pocray)
21 HememOpanHbie opranonisl kietku. CTpoeHue u QyHKIUM sapa. 0 16.10
CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK SyKapuoT. 21.10
22 JLp. Ne§ «I3yueHue cTpoeHUs KIIETOK Pa3INnYHbIX OPraHU3MOB. 0.5
(Hugp.nad. «Touka poctan)
23 Konmponvnasa paooma. 0 22.10
24 ACCUMMIIAIMS U AUCCUMMIISLIMS — J[BE CTOPOHBI MeTabonu3Ma. Tumbl 0 23.10
0oOMeHa BeIIeCTB.
depMeHTaTUBHBIN XapaKTep peaklnii KIETOYHOTO METadoIu3Ma. 05.11
)5 (Indp.nad. «Touka poctar) 0.5
JLp. Ne6 «13ydenne pepMEHTaTUBHOTO PACIICIIIICHUS IEPOKCH 1A
BOJIOPOJia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKaX».
26 benku-akTuBaTOphl U OENKU-UHTUOUTOPBI. 0 06.11
27 ABTOTpO(DHBIH THIT 0OMEHa BELIECTB. 11.11
28 doTtocuHTE3. 0 12.11




XeMOCHHTE3. 13.11
29 JLp. Ne7 «CpaBHEHHE TIPOIECCOB (DOTOCHHTE3a U XEMOCUHTE3a. 1 0 0.5
(Iudp.nad. «Touka poctay)
30 AHa3poOHBIC OpraHnu3Mbl. Buibl OposkeHUsI. 1 0 0 18.11
31 AdpoOHBIE OPraHU3MBbL. JTAIbl YHEPTETHIESCKOTO 0OMEHa. 1 0 0 19.11
0 DHeprusi MeMOpaHHOro rpagaueHTa npotoHoB. Cunte3 AT®: pabora | 0 0 20.11
npoToHHOU AT®-cuHTAa3bI.
33 Konmponsnotit mecm. 1 1 0 25.11
34 Peaknyin MaTpuyHOTrO CUHTE3A. 1 0 0 26.11
Tpanckpunuus — cunre3 PHK.
35 Tpaucnsuus u € sTarbl. 1 0 0 27.11
36 KoaupoBanue amuuokuciot. Ponb pubocom B OrocuHTe3e OemKa. 1 0 0 02.12
37 Opranu3zanus reHoma y mpoKapuoT U 3yKapHoT. 1 0 0 03.12
38 MonexyIsipHbIE MEXaHU3MBI YKCIIPECCUU TE€HOB Y DYKapHOT. 1 0 0 04.12
Bupycol — BHekJIeTOUHBIE ()OPMBI )KU3HU U OOTUTaTHBIC TAPA3HUTHI. 09.12
39 IL.p. Ne3«Co3naHne MOJIEIN BUPYyCay. 1 0 0.5
(Indp.nad. «Touka poctar)
40 BupycHrle 3a001eBaHus Uel0BeKa, KUBOTHBIX, PACTCHU. 1 0 0 10.12
HanotexHonmoruu B 6MONIOTHH U MEAUIIMHE.
41 Konmponvnutit mecm. 1 1 0 11.12
42 JKW3HEHHBIIN UK KJIETKHU. 1 0 0 16.12
43 Marpuussiii cunate3 JTHK. 1 0 0 17.12
XPpOMOCOMBI. 18.12
44 JLp. Ne8 «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIpPENapaTax». 1 0 0.5
(Indp.nad. «Touka poctar)
45 JleneHue KIE€TKU — MHUTO3. 1 0 0 23.12
46 KapunoknHe3 u HUTOKUHE3. 1 0 0.5 24.12




JLp. No9 «HabnroneHne MUTO3a B KJIIETKAaX KOHYMKA KOPEIIIKa JTyKay.
(Iudp.nad. «Touka poctay)

47 Perynsiuust >KM3HEHHOTO LIMKJIA KJIETOK. TecT. 1 0 0 25.12
48 OpranusMm Kak eJMHOE 11eJI0€. 1 0 0 28.12

TkaHu pacTeHuUil. 13.01
49 JLp. Nel0 «13yueHne TKaHEeW pacTeHU». 1 0 0.5

(ludp.n1ad. «Touka pocTay)

TkaHU KUBOTHBIX U YEIOBEKA. 15.01
50 JLp. Nell «13yueHue TKaHEeH )KUBOTHBIX. 1 0 0.5

(udp.n1ad. «Touka pocTay)

Opranbl. CucTeMbI OPraHoB. 20.01
51 JLp. Nel2 «I3y4yeHue opraHoB LIBETKOBOIO 14.01pacTeHUs». 1 0 0.5

(ludp.n1ad. «Touka pocTay)
52 Ornopa Tena opraHu3MOB. 1 0 0 21.01
53 JBr>KeHrE OPraHU3MOB. 1 0 0 22.01
54 IIuraHre OpraHu3MoB. 1 0 0 27.01
55 [InTtanne MO3BOHOYHBIX KUBOTHBIX. [InieBapuTenbHas CUCTEMA YETTOBEKA. 1 0 0 28.01
56 Konmponvuwiit mecm. 1 1 0 29.01
57 JIpIxaHue OpraHu3MoB. | 0 0 03.02

JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKa.
58 TpaHcopT BELECTB Yy OPraHU3MOB. 1 0 0 04.02
59 KpoBeHocHas cucteMa mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA. 1 0 0 05.02
60 Beinenenue y opranusmMos. 1 0 0 10.02
61 3anmTa y OpraHu3MoB. 1 0 0 11.02
62 HNMMmyHHas cucTema 4enoBeKa. 1 0 0 12.02
63 PaznpaxxnumocTh 1 perynsnus y OpraHu3MoB. 1 0 0 17.02
64 ['ymopanbHas perynsiuus U SHIOKPUHHAS CUCTEMA )KMBOTHBIX M YEJIOBEKA. 1 0 0 18.02




65 ®opMBbI pa3MHOKEHUSI OPTraHU3MOB. 19.02
66 [TonoBoe pazmuoxenue. Meiio3. 0 24.02
I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE MOJOBBIX KIETOK. JI.p. Nel3 25.02
67 "N3y4yeHne cTpOeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpoIpenaparax" 0.5
(Iudp.nad. «Touka poctay)
68 Konmponvnas paooma. 0 26.02
69 WNunuBuayansHOE pa3BUTHE OPraHU3MOB — OHTOICHES. 0 03.03
70 3akyaJKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JTUCTKOB. 04.03
Pocr u pazButHe )KUBOTHBIX. 05.03
71 JLp. Nol4 «BplisiBlieHHE IPU3HAKOB CXOJICTBA 3apOIbIIIEH TO3BOHOYHBIX 0.5
KUBOTHBIX).
(udp.n1ad. «Touka pocTay)
7 Pa3zMHOXeHUE U pa3BUTHE PACTCHUM. 05 10.03
JLp. Nol5 «CtpoeHue opraHOB pa3MHOXKEHHS BBICIIUX PACTCHHII.
73 Hcropus cTaHOBIEHUS U pa3BUTHS FEHETUKU KaK HayKu. Tect. 0 11.03
OCHOBHBbIE TTOHSTHSI U CUMBOJIBI TEHETHKH. 12.03
74 JLp. Nel5 «JIpo3o¢una kak 0OBEKT Fr€eHETUYECKUX MCCIIEIOBAHUI. 0.5
(Hugp.nad. «Touka poctay)
3aKOHOMEPHOCTH HACJEeI0BaHUs MPU3HAKOB. MOHOTHOpUIHOE 17.03
75 CKpELIUBaHHUE. 0.5
ILp. Ne4 "Perienre reHETHYECKUX 3a7]a4 HA MOHOTHOPHUTHOE
CKpelIuBaHue".
76 [{uTonornyecknue OCHOBHI MOHOTHOPHIHOTO CKPEIMBaHUS. 0 18.03
77 AHanuzupyroliee ckpenuBanue. Hemonnoe 1oMuHupoOBaHue. 19.03
73 JurubpunHoe ckpeniBaHue. 0.5 31.03
Il.p. Vo5 «Pemenne reHeTUUECKUX 3a7a4 Ha TUTHOPUIHOE CKPELIUBAHUEY.
79 [uTonoruueckue OCHOBBI AUTHOPUIHOTO CKpeluBanus. Konmponvnutii 0 01.04

mecm.




80 CuerneHHoe HaclieIOBaHUE TPU3HAKOB. 02.04
81 Pemenue 3a1au Ha cLeIIEHHOE HAacl€A0BaHUE IPU3HAKOB. 0 07.04
82 XpOMOCOMHasi TEOpHS HACIEICTBEHHOCTH. 0,5 08.04
23 I'eneTtuka nomna. 09.04
IL.p.Ne6 «Pemienue 3aaa4 Mo reHETUKE Ha CIENJICHHOE HACIECIOBAHUEY» 0
84 Konumponsnas paboma. 0 14.04
85 ['enoTun kak menoctHas cucteMa. ['eHeTH4eCKUl KOHTPOJIb Pa3BUTHS 15.04
pacTeHul, )KUBOTHBIX U YEJIOBEKA. 0
86 M3MeHYMBOCTD NMPU3HAKOB. BUIbl H3MEHUYHBOCTH. 0 16.04
87 MoaudukarmoHHass K3AMEHYUBOCTD. 0.5 21.04
BapuauvoHHBIN psia U BApUallMOHHAs KPUBAs. 22.04
JLp. Nel6 «VccnenoBaHue 3aKOHOMEPHOCTEH MO (DUKAITMOHHOM
88 W3MEHUYUBOCTH. [TocTpoeHne BapualimoHHOTO psijia ¥ BaprallmOHHON 0
KPUBOI».
(udp.n1ad. «Touka pocTay)
89 I'enotunuyeckas u3sMeHUMBOCTh. KoMOMHATHBHAS N3MEHYHBOCTb. 0 23.04
90 MyTarnmoHHasi U3SMEHYUBOCTb. 28.04
91 3aKOHOMEPHOCTU MYTAI[MOHHOTO MPOLECcca. JMUTCHETUKA U STUTEHOMUKA. 0 29.04
9 I'eneTuka uenosexa. 30.04
Il.p. No7 «CocTaBiieHHE U aHAJIU3 POJIOCIOBHOMY. 0.5
93 MeTtoabl MEIULIMHCKON T€HETUKH. 0 05.05
94 3HaueHue MEIUIMHCKON N'€eHETUKU B IPEJOTBPAILICHUN U JICUEHUHU 06.05
reHeTUYeCKUX 3a0oseBanuil uenoseka. Konmpononuiii mecm. 0
OCHOBHBIE TIOHSTHS CEJIECKIUU. 07.05
95 JLp. Nel7 «13yuenune cOpTOB KyIbTYpPHBIX PACTEHUN U TOPOJ TOMAITHUX 0.5
KUBOTHBIXY. (Ludp.nad. «Touka poctay)
96 MeToap! ceaeKIIMOHHON paboTHl. 0.5 12.05




JLp. Nel8 «I3yueHne METOJ0OB CEIEKIIUU PACTCHUIN.

97 Wrorosas kKoHTpoJbHASA paboTa 1 1 13.05

98 CoxpaHeHue, U3y4eHHUE U UCII0Ib30BAHNE T€HETUYECKUX PECYPCOB. 1 0 0 14.05

99 broTrexHoI0rus Kak Hayka U 0Tpaciib MIPOU3BOJCTBA. 1 0 0 19.05

100 OcCHOBHbIE HAIIPABJICHUS] CHHTETUYECKON OMOJI0THN 1 0 0 20.05

101 XpoOMOCOMHAs M TeHHAsl UH)KEHEPUS 1 0 0 21.05

102 MeaunuHcKue OMOTEXHOIOTHI 1 0 0 22.05
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 3.




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA
* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rio A.M. u npyrue; moj
penakmueii [Taceunnka B.B., AkimonepHoe obmiectBo «M3naarensctBo «IIpocBerienne»

* buosorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue; noj
penakuueii [Taceunuka B.B., Akiinonepnoe obmectBo «M3aatenbetBo «IIpocBerieHuey
ITonomapesa M.H. buonorus: 10 kiacc: npoduabHBIA YPOBEHB: YUSOHUK IS yUaITUXCS
obmeobpazoBarenbHbIx yupexaenuit/ M.H. [lonomapésa, O.A. Kopnawmiosa, JI.B. CumonoBa:
nop pea. M.H. Ilonomapéoii. - M.: Benrana-I"pad, 2011. - 400c.: n.

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Kamenckuit A.A. buonorusi. O6mas 6uonorusi. 10-11 xmaccsl: yue0.ams
obmreoOpasoBar.yupexaenuit/A.A. Kamenckuii, E.A.Kpukcynos, B.B.[laceunuxk. - 5-e u3n.,
crepeorutl. - M.: JIpoda, 2009. - 367, (1)c.: n.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Utr100, MHDOYpOK.
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