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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo yuebnomy nipeamety "buonorus” (nangee - 6noyiorus) Ha YpOBHE CpPEIHETo OOIIEero
oOpa3zoBanmus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBaHuH
B Poccuiickoit @eaepanuny, ®I'OC COO, Konnenuun npenoaaBanus yaeoOHoro npeamera «buomorus» u
OCHOBHBIX NIOJIOXKEHUH (enepanbHoil paboueil mporpaMMbl BOCTIUTAHHS.

VYuebnsrii npeamet «buosorus» yriryosnéaaoro ypoBHs usydenus (10—11 kmaccel) SBIsSETCS OJHUM
U3 KOMIIOHEHTOB MpeaMmeTHoi oOmactu «EcTecTBeHHO-HAy4YHbIE MpeaMeTb». COrjacHO IMOJIOKEHUSIM
dI'OC COO npodunpHbIe yueOHBIC TPEIMETHI, H3y4aeMbIe Ha YTITyOJIEHHOM YPOBHE, SIBIISIIOTCS CITOCOOOM
muddepernmanui o0ydeHUsT HAa YpPOBHE CpPEAHEro OO0IIero oOpa3oBaHUs W MPHU3BAHBI OOECIICYHTH
MIPEEeMCTBEHHOCTh MEXKIY OCHOBHBIM OOILIMM, CPEIHUM OOIIUM, CPEAHUM MPO(ECCHOHAIBHBIM U BBICIIUM
oOpa3zoBaHueM. B To e Bpemsi KaXIblid U3 3THX YYEOHBIX MPEIMETOB JOJKEH ObITh OPUEHTHPOBAH Ha
MIPUOPUTETHOE pEIIeHue O00pa30BaTEIbHBIX, BOCHHUTATEIbHBIX WU Pa3BUBAIOUIMX 3a]a4, CBS3aHHBIX C
npodopueHTanuelt o0y4Jaronmxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOW 00JIacTH HAay4IHOTO
3HAHUS, CBA3aHHOTO C OMOJIOTHEN, METULIMHOM, SKOJIOTHEN, ICUXOJIOTHEel, CIOPTOM HIJIM BOSHHBIM JICJIOM.

[Iporpamma o yuebHomy npeamerty "buonorus" maét mpencTaBieHHue O eNU U 3a/1a4ax U3YICHUS
yueOHoro npeamera «buonorus» Ha yriayOiaEHHOM ypoBHE, OINpeaenseT o0s3arenbHoe (MHBAPHAHTHOE)
IIPEIMETHOE COJEpPKAHUE, €r0 CTPYKTYPUPOBAHME MO pazlielaM M TeMaM, PaclpeieieHue 1o KilaccaM,
PEKOMEHIyeT MOCIeAOBATEeIbHOCTh HM3yYeHHUS y4eOHOro Marepuaiga ¢ Y4ETOM MEXKIIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU y4eOHOIO Ipolecca, BO3PAaCTHBIX 0COOEHHOCTEN oOyuaromuxcs. B
IporpaMMe 1Mo OMOJIOTHH Peau30BaH MPUHIUI NMPEEMCTBEHHOCTH C U3yuyeHHEM OWOJIOTMH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBanus, 6Jaronaps 4eMy MpoCcMaTPUBAETCSI HAIIPABICHHOCTh HAa TOCIEIYIOIIee
pa3BUTHE OMONOTMYECKMX 3HAHWM, OpPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, SKOJIOTHUYECKOI0 MBILUIEHNUS, IPEACTAaBIEHUN O 310pOBOM 00pa3e )KU3HH, Ha BOCIIUTAaHUE
OepeXKHOr0 OTHOLIEHUS K OKpYXKaIolIel mpupoaHoii cpene. B mporpamme mo OMOIOruu Takke MoKa3aHbl
BO3MOYKHOCTH yueOHoro npenmMeta «buonorus» B peanuzanun TpedoBannit ®I'OC COO k mraHupyemMbiM
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00y4eHHs U B (POPMUPOBAHUN OCHOBHBIX
BUJOB  Y4eOHO-TIO3HABATENILHOW  JIEATENBHOCTH, OOYYaIOIMXCS IO  OCBOCHHIO  COZICPIKaHUS
Ouooruueckoro o0pa3zoBaHus Ha YPOBHE CPEAHEro 001iero oopa3oBaHusl.

VY4eOHnblii mnpeamer «buonorus» Ha ypoBHE CpeaHero o0miero o0pa3oBaHUs 3aBeplIacT
Ouosnoruueckoe oOpa3oBaHHWE B INKOJIE U OPUEHTUPOBAH Ha pacIIMpPeHHE U YrayOJeHHe 3HaHUN
o0Oyyaroluxcsi 0 JKUBOM MPHUPOJAE, OCHOBAX MOJIEKYJISIPHOM M KJIETOYHON OHMOJIOTHH, 3MOPHOJIOTHU U
OMOJIOTUH Pa3BUTHS, TEHETUKH, CEIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIMOHHOIO YYEHHS U 3KOJIOTHH.

N3ydyenne yuebHOro mnpenmera «buosorus» Ha yriayOJIeHHOM YpPOBHE OpPUEHTHPOBAHO Ha
MOJIrOTOBKY OOYYalOUIMXCS K IMOCIEAYIOIEMY MOJIY4YEeHHIO OHMOJIOTMYECKOro oOpa3oBaHUS B By3axX U
OpraHM3alMsIX CpeaHero mnpogeccuoHanbHOro oOpa3oBaHus. OCHOBY €ro COJIEpXaHHUs COCTaBIISET
cucreMa OWOJIOTUYECKUX 3HAHWU, MOJYYEHHBIX NPU H3YYEHUHM OOYYalOUIMMHCS COOTBETCTBYIOIIUX
CUCTEMAaTUYECKUX pa3JIelioB OMOJOTUU Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 knaccax atu
3HaHUS TMOMy4YarT pa3BuUTHEe. Tak, paclMpeHbl M YriayOJieHbl OMOJIOrMYecKHe 3HaHUS O PAaCTEHMSX,
KUBOTHBIX, 'pubax, OakTepHsX, OpraHu3Me 4esloBeKa, OOLUINX 3aKOHOMEPHOCTAX KU3HH, TOMOIHUTEIBHO
BKJIFOYEHbl OHMOJIOTMYECKHE CBEIEHHUs MPHUKIAQAHOTO U TIOMCKOBOTO XapakTepa, KOTOpbIE MOXKHO
HCII0JIb30BaTh KaK OPUEHTHUPHI Ul MOCienyomero Beioopa npodeccun. Bo3zmoxkHa Takke MHTErpanus
OMOJIOTMYECKUX 3HAHUN C COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYEHHBIMU O0YYAIOUUMHUCS TPU U3YUEHUH
(bU3HUKHN, XUMUH, Teorpapuu U MaTEMaTHKH.

CrtpykTypa mporpamMmsl 1o yueOHomy npeamery "buonorus" orpakaeT CUCTEMHO-YPOBHEBBIA M
ABOJIIOLIMOHHBINA MOAXO0/AbI K M3yueHuto Onosiornu. CoriiacHo UM, U3y4aroTcs CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIE I KUBBIX CHUCTEM PA3HOIO YpPOBHS OpPraHM3AlMM, HBOJIIOLMHM OPraHMYEeCKOro MUpa Ha
3emiie, coXpaHEHHUs OMOJOTMUYECKOT0 pa3HooOpas3usi miaHeThl. Tak, B 10 kimacce W3ydarOTCsi OCHOBBI
MOJICKYJISIPHOM M KJIETOYHOM OMOJOruM, 3MOPHOJIIOTUU M OUOJIOTHUHM Pa3BUTHS, T€HETUKU M CEJICKIHH,
OMOTEXHOJIOTHM ¥ CHHTETUYECKONW OWOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS O0YyJarolmuxcsi 1Mo OOTaHHKE,
300JI0THH, aHATOMHHU, (PU3UOJIOTHH YETIOBEKA.

VYuebnsiii npeamer «bruonorus» mpu3BaH 00ECMEYUTh OCBOCHUE 00YJaIOMUMUCS OMOJIOTHYECKUX
TEOpUI U 3aKOHOB, UJI€W, IPUHLIUIIOB U MPABUJI, JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, 3HAHUNH O CTPOEHUH, MHOTOOOpPAa3HUH U OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOIMYJISIHH,
OMOIIeH03a, DKOCHUCTEMbI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KEHHUSX, COBPEMEHHBIX HCCIICOBAHUAX B
OMOJIOTHH, MPUKIAAHBIX acleKTax OMOJIOTWYEeCKMX 3HaHui. [l pa3BUTHA M TNOJAEpXKaHHUS WHTepeca



oOyyaromuxcs K OHONOTHMM HapsAAy €O 3HAYUTEIbHBIM OOBEMOM TEOPETUYECKOTO MaTepuaya B
COJIEp>KaHUU ITPOrpaMMBbI [0 OMOJIOTUH MTPETYCMOTPEHO 3HAKOMCTBO ¢ MCTOPUEN CTAHOBIICHHS U PAa3BUTHS
TOW WM WHOM 00NacTH OHMOJOTWH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHbIX YYEHBIX B PpEIICHUE
BOXHEHIIMX OMOJIOTHYECKUX U KOJOTMUECKUX MPOOIEM.

Lenp wusydenuss yuebHoro mnpeamera «buonorus» Ha yriyOnEHHOM YpPOBHE — OBIIAJICHUE
00y4aroIUMUCs 3HAHUAMH O CTPYKTYPHO-(YHKLINOHAIBHON OpraHU3alMy KHUBBIX CUCTEM Pa3HOI'O PaHra
U IPHOOpETeHNEe YMEHUI HCII0NIb30BaTh AT 3HAHUA B (POPMUPOBAHUH MHTEpECa K ONpeAenEHHON 001acTu
poeCCHOHATILHON JIeSTEIbHOCTH, CBA3aHHOW ¢ OMOIOrHMeH, WiK K BbIOOPY y4eOHOIrO 3aBelEHUS JUIs
MPOJOIDKEHHS OMOJIOTMYECKOT0 00pa30BaHMS.

JlocTwkeHue uenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha yriayOiE€HHOM ypOBHE
o0ecreYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/1au:

OCBOGHHE OOYYaIOUIMMHCA CHUCTEMbl OHOJOIMYECKMX 3HAHUN: 00 OCHOBHBIX OHOJOIMYECKHX
TEOPHSIX, KOHIIETIIUAX, THIIOTE3aX, 3aKOHAX,, 3aKOHOMEPHOCTSIX M IPaBHJIaX, COCTABIISIONIUX COBPEMEHHYIO
€CTECTBEHHO-HAyUYHYI0 KapTUHY MHpa; O CTPOEHHM, MHOT0O0pa3uu U OCOOEHHOCTSIX OMOJIOrMYECKUX
cucteM (KJeTKa, OpraHu3M, MOMYJSIUs, BUA, OuoreoneHos, ouocdepa); 0 BHIIAIOIMUXCA OTKPBITHAX H
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOIOTNY;

O3HAKOMJICHHE OOYYalOMIMXCSl C METOJaMM IIO3HAHUS XUBOW TPHPOJBIL HCCIEI0BATEIbCKIMHU
METOAAMU OHMOJOrMYECKMX HayK (MOJIEKYJSPHOM M KJIETOYHOW OMOJOruM, 3MOPHOJIOTUH U OHOJIOTUHU
pa3BUTHS, TCHETUKM M CEJIEKIMH, OMOTEXHOJIOTMH M CHHTETHYECKOW OWOJIOTWH, TaICOHTOJIOTHH,
9KOJIOTUH ); METO/IaMHU CaMOCTOSITEIbHOIO POBEJICHNsI OMOJIOTMYECKUX UCCIIEI0BAaHHM B J1aOOpaTOpuu U B
npupo/ie (HabIro1eHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHUE);

OBJIaicHue OOyyaroIMMUCS YMEHHSMHU: CaMOCTOSITE€IbHO HAXOAWTh, aHAIU3UPOBATh U
UCTOJIB30BaTh OWOJIOTHYECKYI0 HH(GOPMAIMIO; IOJIB30BAThCI OHMOJIOTHYECKOH TEPMUHOJIOTHEH U
CHUMBOJIMKOM; yCTaHaBJIMBaTh CBS3b MEXKJY pa3BUTHEM OHOJIOTMUM U COLHUAIBHO-3KOHOMUYECKUMH U
HKOJIOTUYECKUMHU TIpoOJIeMaMH YEJIOBEUECTBA; OIEHUBATH MOCIEICTBHS CBOCH JESTEIHHOCTH IO
OTHOILLICHMIO K OKpY’Karolled NpUpOIHOH cpelie, COOCTBEHHOMY 370POBBIO U 3/10pPOBbI0 OKPYXKAFOIIUX
Jroel; 0OOCHOBBIBATH M COOJIOJATh Mephl NMPO(UIaKTHKH MH(EKIMOHHBIX 3a00JIeBaHUi, MpaBHiia
MIOBEJICHUSI B IPUPOZE U obecrieueHust 6€301MacHOCTH COOCTBEHHOM KU3HEAEATEIbHOCTU B UPE3BbIYAMHBIX
CUTYalUsAX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIC HAYYHBIE OTKPBITHS
B 00J1aCcTH OHMOJIOTHH;

pa3BuTHEe y OOYyYaroIMXCs WHTEIJIEKTYyaJbHBIX M TBOPYECKMX CHOCOOHOCTEH B TIpolecce
3HAaKOMCTBA C BBIIAIOLIUMHUCS OTKPBITUSIMHU U COBPEMEHHBIMU HCCIIEJOBAHUSAMU B OMOJIOTHH, peIlIaeMbIMU
€0 MpoOJieMaMH, METOJOJIOTHEH OHMOJIOTHYECKOTO HCCIIEOBAHUS, MPOBEACHUS SKCIIEPHUMEHTATBHBIX
UCCIIEIOBaHUM, pelieHus] OMOIOTHYECKUX 3a/1a4, MOJIeIMPOBAHUS OMOJIOIMYECKHX 0OBEKTOB U IIPOILIECCOB;

BOCIIUTaHHUE Y 00YYaOUINXCS ICHHOCTHOTO OTHOMIEHHSI K KUBOW MTPUPOJIE B LIEJIOM U K OTACITHHBIM
e€ 00beKTaM U sIBIIEHUSM; (POPMHUPOBAHHE SKOJIOTUUECKOH, TeHETUUECKONW IPaMOTHOCTH, OOIIEeH KYIbTYpHI
MOBEJICHHSI B IPUPO/IC; MHTETPALIMU €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne OO0YYaroIUMKCS KOMIETEHTHOCTH B  PAlMOHAIBHOM IPHPOJIONOJIb30BAHUH
(cobnroieHne MpaBWJl TOBEACHUS B NPUPOJE, OXPaHbl BUIOB, 3KOCHUCTEM, OHOC(Epbl), COXpPaHEHUHU
COOCTBEHHOTO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOLIMX JIOJeH (coOmofeHuss Mep MNpodUIaKTUKH
3a0oJieBaHui, oOecrieueHre Oe30MacCHOCTH KU3HEAESITEIbHOCTH B UPE3BbIUAHHBIX CUTYALUSIX IPUPOIHOTO
U TEXHOICHHOI0 XapakTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJIOTMYECKUX 3HAaHUH M yMEHUH B
TIOBCETHEBHOM KU3HH,

CO3JIaHHME YCJIOBHH /151 OCO3HAHHOTO BBIOOpa 00YYaIONIMMKCS MHIUBHUyaJIbHON 00pa30BaTebHON
TPAeKTOPUHU, CIOCOOCTBYIOMICH  IOCIEAYIOMIEMY TPO(PECCHOHATHPHOMY  CaMOONPEACICHHIO, B
COOTBETCTBUH C MHIMBUAYaTbHBIMU HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OOmiee YuCIIO 4acoB, OTBEACHHBIX HA W3ydeHHWE OWOJIOTHHM Ha YIiyOJEHHOM YPOBHE CpPEIHETO
obmiero oopaszoBanus, cocrapiseT B 10 kimacce — 102 gaca (3 yaca B Hezeno).

OT0op OpraHu3alMOHHBIX (HOPM, METOJOB M CpPEACTB OOydUeHHsS] OMOJOTHH OCYIIECTBIISETCS C
y4€TOM crieu(UKU ero CoepKaHus U HaIPaBI€HHOCTH Ha MPOJIOHKEHUE OMOJIOTrHUECKOro 00pa30BaHus
B OpPTaHU3aIUAX CPEIHETO POPECCHOHATHHOTO U BBICIIIETO 00pa30BaHUS.

O0s3aTenbHBIM YCIOBHUEM NPH 00YYSeHUH OMOJIOTUH Ha YIITYOJIEHHOM YPOBHE SBIISIETCS IPOBEICHUE
1a0opaTOpPHBIX M MpakTHYecKux pabor. Taxke ydacTne OOydYarOIIMXCS B BBIMIOJHEHUHM TPOCKTHBIX U
y4eOHO-UCCIIEI0BATENIbCKUX PA0OT, TEMATHKA KOTOPBIX OIMpPEEIAeTCs] yIYUTEIeM Ha OCHOBE UMEIOLINXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBHA.



COJAEP/KAHUE OBYYEHUA
10 KJTACC

CopepxaHue IMPOrpaMMBbl, BBIICIEHHOE KVPCUBOM, HE BXOAUT B IPOBEPKY TIOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'NMA).

Tema 1. Bnosorus kak Hayka

CoBpemeHHass Ouosorusi — KOMIUIEKCHass Hayka. Kparkas wucropust pa3BUTHS OHOJIOTHU.
Buonornveckue Hayku W u3ydaemble UMHU TpoOieMbl. DyHIaMeHTaIbHBIE, MPUKIAAHBIE U TTOMCKOBHIC
Hay4HbIE UCCIIEJOBAHUS B OMOJIOTHH.

3nayenue OHOJOTHMM B (OPMUPOBAHMHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.
ITpodeccun, cps3anHble ¢ Ouosiorueil. 3HayeHue OMOJIOTUM B MPAKTUYECKON JEATEIIBHOCTU YeJIOBEKa:
MEJULIMHE, CEIbCKOM X035 1CTBE, IPOMBIIUICHHOCTH, OXPaHe IIPUPOBI.

JdemoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. lapsun, Y. 'apseii, . Menzaens,
B. U. Bepuanckuii, U. I1. [TaBnos, . 1. Meunukos, H. 1. BaBunos, H. B. TumodeeB-Pecorckuii, [[x.
Yorcon, @. Kpuk, . K. beinses.

Tabnuuel u cxemsl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMu», «CHucreMa OMOJ0rHUECKUX HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XKusple cucrembl Kak mnpeaMmer u3ydeHus Ouosnoruud. CBoMCTBa JKHMBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh W ILEIOCTHOCTb, CIIOKHOCTh U YIHOPSAOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CaMOOPraHU3aLUs, CaMOBOCIIPOM3BEACHME, pa3IpaKUMOCThb, W3MEHYHUBOCTb, POCT U
pa3BuUTHE.

YPOBHH OpPraHM3alMU JKUBBIX CUCTEM: MOJIEKYJISIDHBIM, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN,
MOMYJISIIMOHHO-BUIOBOM, ~ 3KOCHCTEMHBIM  (OuoreoneHornyeckuit),  Ouocdepusii.  [Ipouecchl,
IIPOUCXOJIAIINE B KUBBIX cucreMax. OCHOBHBIE MPU3HAKK KUBOro. JKu3Hb Kak opma cylecTBOBaHUS
Marepuu. Hayku, nzyqaroniye )KMBbIe CUCTEMBI HA PA3HBIX YPOBHAX OPraHU3aLAH.

W3yuenne xkuBbIX cucteM. Meroapl Ouosnoruueckoi Hayku. HaOmronenue, u3Mepenue,
SKCIEPUMEHT, CUCTEMAaTH3alMs, MeTraaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCUMOW NEPEMEHHOM.
ITnanupoBanue sxkcnepumenta. [locranoBka u npoBepka runore3. Hysnesas runoresa. [lonsrue BeiOopku
u e€¢ JOoCTOBEepHOCTh. Pa3bpoc B Owonormueckux MaHHBIX. OIEHKa JOCTOBEPHOCTH TOJTYYEHHBIX
pe3ynbraToB. [IpuunHbI MCKa)KEHUS PE3yIbTaTOB dKcIepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuie! 1 cxembl: «OCHOBHbIE IPU3HAKHU KU3HNY, «bruonoruueckue cuctemsl», «CBocTBa JKUBOH
MaTepun», «YpPOBHU OpraHM3ali >KUBOH mnpupoasl», «CTpoeHue KUBOTHOM KieTkn», «TkaHu
KHUBOTHBIX», «CHUCTEMBbI OPraHOB YEJIOBEUECKOro opraHu3May, «buoreonenos», «buochepa», «Metoabl
W3y4YEHUS KUBOU ITPUPOIBD».

Ob6opynoBanue: nabopaTopHoe 00OpyIOBaHWE Ui TPOBEACHUS HAOMIOJCHUH, H3MEpeHui,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPU N3YYEHHUHU KUBBIX CUCTEM.

Tema 3. Buosnorus kierku

Knerka — cTpykTypHO-(YHKIMOHATIbHAS €IMHUIIA )KUBOTO. MIcTOpHs OTKpBITUS KieTkH. PaGoTer P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanu, M. [neiinen, P. Bupxos). OcHOBHBIE TIOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

Metoapl MOJEKYJISIPHOW U KJIETOYHON OMOJIOTHH: MHUKPOCKOMUs, XpoMarorpadus, snekrpodopes,
METOJ MEUEHBIX aTOMOB, U depeHIaIbHOe IeHTPU(yrupoBaHe, KyJIbTUBUPOBaHUE KIETOK. M3yuenue
Quxcuposannvix Kiemox. IIAEKTpOHHAs MHKpockonus. Kowugoxanvnas mukpockonusa. Bumanvhoe
(npudicusnenHoe) uzyueHue Kiemox.

JdemMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIN MUKpOCKOm», «VcTopus pa3Butus
METOJ0B MUKPOCKOIIUN».

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHUKpOINpENnapaTrbl pacTUTENbHBIX, JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnuyeckas padora «/I3yuyeHue MeTONOB KJIETOYHOW Ouonorun (Xpomarorpadus,
anekTpodopes, tupdepenumansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH



XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOAJIEMEHTHL. Bona u €€ ponb Kak
pacTBOpUTENS, pEareHTa, ydacTHe B CTPYKTYPHUPOBAHUHU KIETKH, TEIUIOPETYyasuuu. MuHepaibHbIe
BEIIECTBA KJIETKU, NX OMOJIOrHuecKas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KIETKU. buosiornyeckne mojauMmepbl. benku. AMUHOKHCIOTHBIA COCTaB
6enxoB. CTpyKTypsl OenKoBoi Monekynbl. [lepBuuHast cTpykTypa Oenka, nmenTuaHas cBa3b. BropuuHnas,
TpeTU4Hasi, 4YeTBepTUYHas CTPYKTyphl. Jlenarypamnus. CsoiictBa OenkoB. Kiaccuduxamnms Oenkos.
buonornueckue GpyHkuuu 0enkos. [lpuonul.

VYrneBoabl. MoHocaxapuibl, Iucaxapuabl, OJUrocaxapuabl M mojucaxapuisl. OOmwMiA 1IaH
CTpoeHus U (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue hyHKIIMU yTII€BOIOB.

Jlumuaer. T'mppodunbHO-rUApOdOOHBIE cBoMcTBa. Knaccudukanus nunuaos. Tpuriunepuabl,
dbochomunmabl, BOCKH, cTepouibl. buonornueckue GyHkimu mumuaoB. OOIme cBOWCTBAa OMOTOTHISCKIX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJIYTPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Ctpoenue nyknenHoBbix kucinoT. Hykneoruasl. [Ipunuun
komruieMeHTapHocTH. [Ipasmio Yapradda. Crpykrypa JJHK — nBoiinas cnimpans. MecTOHaX0XICHHE U
ouonornueckue ¢pynkunu JJHK. Buasr PHK. @ynkunn PHK B kietke.

Ctpoenue mosekynbl AT®. Makpoaprudeckue cBsizu B Mosiekysie AT®. buonorndeckue GyHKIum
AT®. BoccTaHOBICHHBIE TIEPEHOCUMKH, UX (YHKIIUU B KIETKe. /pyeue nHykieosuompugocpamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouonorus: OWOXMMHYECKHE U OHOPHU3NYECKHE WCCIEAOBAHHUS COCTaBa W
MIPOCTPAHCTBEHHOMN CTPYKTYpPHI OMoMoONeKy. Moodenuposanue cmpykmypol u QYHKYULl 6UOMONEKYN U UX
Komniaekcos. Komnvromepnulil Ouzaiin u opeaHudeckuti cunmes OUOMOoNeKyl U UX HenPUPOOHbIX AHATI0208.

JdeMoHcTpamun

[loprpersr: JI. Ilomunr, Jx. Yorcon, ®@. Kpuxk, M. VYunkunc, P. ®pauxnun, ®. Conrep, C.
[Ipy3unep.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXKUBOM NpuUpoae», «PacnpeneneHue
XUMHUYECKUX JIEMEHTOB B KUBOU MPUPOIELH.

Tabmuupl u cxemsl: «lleproguueckast TabauLa XUMUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJbI», «BemecTtBa B cocraBe opraHu3mMoB», «CTpoeHue MoeKynbl Oeika», «CTpyKTypbl OeaKoBOU
MOJIEKYNb», «CTpoeHue MOJEeKyNl yrieBoaoB», «CTpoeHue MOoJeKysl IunuaoB», «HykienHoBble
KHCIOTH, «CTpoeHue Moekybl ATO».

O6opynoBaHue: XUMUYECKasl TOCYa U 000pYyI0BaHHE.

JlaGopaTopHas padora «OOHapyxeHue OeNKOB ¢ MOMOLIbI0 KAU€CTBEHHBIX PEAKLIUII».

JlabopaTopnasi padora «VccrienoBanre HyKJIEMHOBBIX KUCIIOT, BBIIETICHHBIX U3 KJIETOK Pa3IMYHBIX
OpPraHHU3MOB).

Tema 5. CTpoenue u GyHKIMHU KIETKH

Tunbl  kneTok: sykapuoThyeckas M Opokapuoruyeckas. CTpyKTYpHO-(QYHKIHMOHAIbHbIE
00pa3oBaHUs KIETKHU.

Crpoenne npokapuoTrndeckoi kinerku. Kierounas crenka Oaktepuit u apxeil. OcobGeHHOCTH
CTPOEHHUSI TETEPOTPOPHON M aBTOTPOPHON MPOKAPUOTHYECKUX KIETOK. MeEcTo W pojb IMPOKapHoT B
OuoIIeHO3aX.

CrpoeHne u (QyHKUMOHMpPOBAHUE JSyKapuoTHUecKoM kieTku. [lnmasmaTuueckas MemOpaHa
(mnazmanemma). CTpykTypa Iuta3Matudeckoil MmemOpanbl. TpaHCIOpT BelIecTB yepe3 Mia3MaTHYecKyro
MeMOpaHy: naccuBHbIN (qud¢y3us, odneru€éHHas AUQQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUUHBIN
aKTUBHBIN TpaHcopT). [lonynponunaemocts MeMOpaHnbl. Pabota HaTpuii-KaaueBoro Hacoca. JHJIOIMUTO3:
MUHOLMTO3, (arouuTto3. Dk3ouuTo3. Kierounas crenka. CTpykTypa U (QyHKUMH KIETOYHOW CTEHKU
pacteHuii, rpuboB.

Hwurtommazma. Iluto3zome. Llutockener. JIBuxkeHne uurormasmel. OpraHowabl  KJIETKH.
OnHomeMOpaHHBIE OpraHOUABI KJIETKU: 3HAoIuIa3MaTudeckas cetsb (DI1C), anmapat ['onbaxu, TU30COMBI,
uX cTpoeHue u GyHKIuN. B3auMocBs3b 0lHOMEMOpaHHBIX OPraHON10B KieTKU. CTpoeHue rpaHyIsipHOro
perukynyma. Mexanusm nanpasnenus 6eaxos 6 IIIC. CunTe3 pacTBOpUMBIX 0eiaKkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['mankuii (arpanyasipHbIi) 3HI0MIa3MaTHYeCKui peTukyinyM. CekpeTopHast pyHKIIMS arnnapara
Tonbmxu. Moougurkayus 6enxoe 6 annapame I onvoocu. Copmuposka benxog 6 annapame 1 onvoxcu.
Tpancnoprt BemecTs B KieTke. Bakyonu pacturensHbIX KineTok. Kierounsnii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOMIbI KIETKU: MUTOXOHJPUH, TUIACTHIIBL. [Ipoucxodcoenue MumoxoHopuil
u naacmuo. Cumouoeenes (K.C. Mepeoickosckuil, JI. Mapeynuc). CtpoeHre u PyHKIIUH MUTOXOHIAPUNA U



riactua. [lepBruuHble, BTOPUYHBIC U CIIOXKHBIE TIACTUIB (POTOCHHTE3UPYIOLINX 3YKAapUOT. XIOPOIUIACTHI,
XPOMOILIACTHI, IEUKOIIACTHI BBICIIIMX PACTCHUH.

HememOpannsie opranouas! kieTkd CtpoeHne u (GyHKIUH HEMEMOPAHHBIX OPTaHOMIOB KIIETKH.
PuGocomsl. Ilpomesicymounvie ¢hunamenmol. MUKpOpUIaMEHTBL. AKmMuHosble MUKpODUIAMEHMbL.
MplieyHble KIETKH. AKMuUHOBble KOMNOHEHMbl HembluleunblXx Kiemokx. Mukporpyoouku. Kierounsrit
ueHtp. CTpoeHue U IBUKEHUE KTYTUKOB U pecHu4YeK. MUKpOoTpyOoukH nuToruiasmel. Llentpuons. benku,
accoyuuposanuvie ¢ MUKpoguiamenmamu u Muxpompyooukamu. Momopusie benxu.

Snpo. OGonouka sifpa, XpoMaTHH, KapUOIUIa3Ma, SAPBIIIKHA, UX CTpoeHHe U (QYyHKIUU. SnepHblit
6enKoBbIil MaTpukc. [IpocTpaHCTBEHHOE PACHIONOKEHHE XPOMOCOM B MHTEP(A3HOM siape. DyxpomamuH u
cemepoxpomamut. benku XpomMaTUHA — TUCTOHBI. JJuHamuxa si0eprot 000n0uku 6 mumose. Hoephbii
Mpancnopm.

Knerounsie BrmroueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKApUOT (PacTUTEIbHOM,
KUBOTHOMU, TPUOHON).

JdemoHcTpauuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmumpl U cxembl: «CTpoeHHE 3YKapHOTHYECKOW KIEeTKW», «CTpOeHUEe >KUBOTHOWU KIIETKW,
«CTpoeHMe pacTUTEIbHON KIETKUY, «CTPOEHHE MUTOXOHAPUINY, «S1po», «CTpoeHue NpoKapuoTHIECKON
KIICTKI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MHUKpPOIIpENapaTbl pPACTUTENbHBIX, MKUBOTHBIX KJIETOK,
MUKpOTpenaparsl 0aKTepHalbHbIX KIETOK.

JlabGopaTopHas padora «/3ydyeHne cTpoeHHS KIETOK Pa3INYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHasi padora «lVccnenoBaHue mia3Monn3a 1 Jeria3Moian3a B PaCTUTENIbHBIX KIIETKAX.

IIpakTnyeckas padora «/3ydyeHue ABMKEHUS UTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NIpeBpallieHNe JHEPTUH B KJIeTKe

AccuMuisiivisi U JUCCUMMIISALUS — JIBE€ CTOPOHBI MeTa0onu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTPOGHBIA W TeTepoTpOodHBIA. YdYacTHe KHUCIOpoJa B OOMEHHBIX Mpoleccax. JHEepreTHudecKoe
obecnieuenue kineTku: npespaiienne AT® B 0OMeHHbIX mporieccax. @epMeHTATUBHBINA XapaKTep peakuui
KJIETOYHOTO MeTabonm3ma. DepMeHTHI, UX CTPOEHHE, CBOWCTBA M MeXaHW3M percTBus. KodepmeHTHI.
Otinunst pepMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. belKu-akTUBATOpPbl U OENKU-UHTHOUTOPHI.
3aBUCUMOCTb CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUNA OT pa3INYHbIX (PaKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KileTke. DOTOCUHTE3. AHOKCUCEHHbII U OKCULEHHBII
domocunmes y b6axmepuu. Ceemocoduparowjue nuemeHmvl U NUSMEHmMbl peaKyuoHHo2o yenmpa. Pomib
XJIOPOIUTacTOB B mporiecce poTocuuTe3a. CBeToBas u TeMHOBas daspl. Pomoovixanue, Cs., Cs- u CAM-
munvl pomocunmesa. 1IponyKTUBHOCTh (OTOCHMHTE3a. BiMsHHE paznuyHbIX (aKTOpPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HHUTpUUIUpYIOLIHME OaKkTepuw,
xKene300aKkTepuu, cepoOaKTeprH, BOIOPOIHbIE OaKTepUn. 3HaU€HHE XeMOCHHTE3a.

AHarpobHbIe opranu3Mbl. Busl Oposxenus. [IpogykTsl OpokKeHus U MX UCTOIb30BAaHUE YETOBEKOM.
AHa’po0HBIE MUKPOOPTraHU3Mbl KaKk 00BEKThl OMOTEXHOJIOTUU U BO30YAUTENN OOIE3HEH.

AspoOHBIE OpraHu3MBbl. JTamnbl dHEpreTudeckoro oomena. [loaroroBurenpHbIi dTan. [ mukomn3 —
0ECKUCIOPOAHOE paCLIeINICHUE TTTIOKO3bI.

buonoruueckoe oOkucieHHe, WM KJIETOYHOE JbpIXxaHUEe. Poilb MUTOXOHIpHII B mpoleccax
ouosiornyeckoro okucienus. lluxnmueckue peakuuu. OxucinutenbHoe ¢ochopunupoBaHue. IHepeus
Membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-cunmasvl. llpenmyinectna
a’poOHOro MyTH 0OMEeHa BeLeCTB Nepes] aHadpOoOHBIM. D (HEeKTUBHOCTH SHEPIreTUYECKOr0 OOMEHa.

JdemMoHcTpanuu

[Hoptpetsr: Ix. [Tpuctiu, K. A. Tumupsszes, C. H. Bunorpaackuit, B. A. Qurensrapar, [1. Murtuenn,
I'. A. 3aBap3uH.

Tabmuuel u cxembl: «POTOCHHTE3», «IHEpreTUYecKnii oOMen», «buocunres 6enka», «CtpoeHue
bepmeHTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 0O0OpyIOBaHME JJsI IPHUTOTOBIEHHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas paGora «l3yyeHHe KaTaTUTHYECKOW AaKTMBHOCTH (EpPMEHTOB (Ha INpuMepe
amMmIIa3bl WIN KaTajaasbl)».



JlaGopaTtopHas pabGora «/3ydyeHue (epMEHTATHBHOTO pACHICIUICHUS IMEPOKCHAA BOJOpOJa B
PaCTUTENBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopnasi pa6ora «CpaBHeHHUE MPOIIEcCCOB (DOTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KieTke

Peaknun mMatpuunoro cunresa. l[pyHIMI KOMIUIEMEHTAPHOCTU B PEAKLMIX MATPUYHOIO CHHTE3A.
Peanmzanust HacnenctBeHHOM uHpopMmanuu. ['eHeTHUecKuid KojJ, €ro cBoicTBa. TpaHCKpunius —
MatpuuHblii cuHTe3 PHK. IlpuHuunel TpaHCKpUNIMM: KOMILUIEMEHTAPHOCTb, AHTUIAPAJIIEIBHOCTD,
acuMMeTpu4HOCTb. Co3pesanue mampuyunvix PHK 6 sykapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yuactue TpancrnopTHeix PHK B OnocunTese Oenka. YcinoBus OMOCHHTE3a
6enka. KogupoBanue aMuHOKUCIIOT. Ponbs pubocom B OnocuHTE3e Oenka.

Cogpemennbie npedcmasnenus o cmpoeHuu 2eHog. OpraHu3anus reHoMa y MPOKapHoOT U IYKApHOT.
Perynsnust akTHBHOCTH T€HOB y npokapHoT. ['unoresa onepona (@. XKako0, XK. Mano). MozrekyrsapHuvle
MeXanuzmvl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pe2ynayuu pabomsi 2enos. Perynsauus
O0OMEHHBIX IPOIIECCOB B KieTke. KieTounslii romeocTtas.

Bupychl — HekieTouHble (OPMBI )KU3HU U 00IUraTHble napa3uTbl. CTpOCHHE MPOCTHIX U CIOXKHBIX
BHUPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuzunennwvii yuxn JHK-cooepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogazos. Oopamuas mpaHcKpunyus, peeepmasa, UuHmezpasd.

BupycHsie 3aboneBanusi yenoBeka, >kMBOTHBIX, pactenmit. CIINI, COVID-19, conumansheie u
MEAUIIMHCKUE MPOOITIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6Gorvwux maccugos («bigdatay) cmpyxkmyphoix
ouonocuueckux dannvix. Hanomexnonozuu 6 6uonocuu u meouyune. Ilpoepammupyemvie pynkyuu 6eikos.
Cnocobwl 0ocmasku nekapcms.

JdeMoHcTpamun

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabnuis! u cxeMmsl: «bruocunTes 6enkay, «I'eHeTrnueckuii Koy, «Bupycs», «bakrepuodarmy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knerounslit nuki, ero nepuonsl u peryiasuus. Matepdaza u mMuto3. OcoOEHHOCTH IMPOLIECCOB,
nporekamux B uutepdase. [loaroroska kietku k aeneHuto. [Ipecunrernyeckuii (IOCTMUTOTUYECKUT),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI ) TepHOIbl HHTEP(DA3HI.

Matpuunslii cunre3 JJHK — perumkanus. Ipunnuner perumkanuu JIHK: xommuiemMeHTapHOCTS,
MTOJIYKOHCEPBATUBHBIM CUHTE3, aHTUHapauiedbHOCTh. Mexanusm permkannn JIHK. Xpomocomsr.
Crpoenue xpoMmocoM. Tenomepsl U TeroMepasza. XpOMOCOMHBIN HA0Op KJIETKU — KapuOTHIL. JurmoniHbIi
U TarIOUIHBIA Habopsl XxpoMocoM. ['oMostornunbie XxpoMocoMsl. [1os10BbIE XpPOMOCOMBI.

Henenune knetkn — muto3. CTaauu MHUTO3a M NPOUCXOIALIME B HUX Mpolecchl. THUIBI MUTO3a.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4ueHHE MUTO3a.

Perynsauus MmutoTHueckoro 1ukia kiaetku. [IporpaMmupyemast kietounas rubelib — aromnros.

Knerounoe sapo, XpoMOCOMBI, (QYHKIMOHaJbHas TE€HOMHUKA. Mexanuzmvl npoaugepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas knemxa» — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabnuibl U cxembl: «KU3HEHHBIN ITUKIT KIETKHY, «MuT03», «CTpoeHue XxpoMocomy, «Perukanms
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTMpenapaThl: «MHUTO3 B KIETKaX KOPEIIKa JIYKay.

JlabopaTopHasi padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopunas padora «HaOnrogeHne MuTo3a B KJIETKaX KOHYMKA KOpeIlKa JyKa (Ha TOTOBBIX
MHUKpOIIpEnaparax)».

Tema 9. Ctpoenue u pyHKIIUM OPraHU3MOB

buonornueckoe paznoobpasue opraHu3zmMoB. OIHOKJIETOYHBIE, KOJOHUAIbHbBIE, MHOTOKJIECTOUYHbIE
OpPraHU3MBI.

OCOOEHHOCTH CTPOEHUS M KM3HEIEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrtepuu, apxew,
OJITHOKJIETOYHbIE TPUOBI, OHOKJIETOYHBIE BOAOPOCIH, IpyTrue NpoTUCThl. KoloHuanbHble OpraHu3Msl.

B3aumocBs3p yacTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl ¥ CUCTEMBI OpraHoB. Opranusm
Kak enmHoe 1eoe. I'omeocTas.



Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeNbHAs, MOKPOBHAs, MPOBOJALIAL,
OCHOBHasi, MexaHu4deckas. OCOOCHHOCTH CTpOCHHs, (YHKIMHA W DPACIOJOKECHHS TKaHEW B OpraHax
pacTeHui.

TkaHu XMBOTHBIX M 4YEJOBEKA. THIBl JKMBOTHBIX TKAaHEH: HSIUTEIUANbHAs, COCOUHHUTEIbHA,
MblIlIeyHast, HepBHasi. OCOOCHHOCTH CTPOEHUS, QYHKIMNA U PACTIONOKEHHS TKAaHEW B OpraHax XKHUBOTHBIX U
YeJI0BEKA.

Opranbl. BereratuBHble M T€HEpaTHBHbIE OpraHbl pacTeHM. OpraHbl U CHCTEMBI OpPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIMU OPraHOB U CHCTEM OpPI'aHOB.

Onopa Tena opranusmoB. Kapkac pactenuit. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbI 1 BHYTpeHHUH ckesieT. CTPOCHUE U TUIIbI COSTMHEHUS KOCTEH.

JIBu>keHHE OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHMIHOE, JKTYTUKOBOE,
pecHU4YHOE. [IBMKEHME MHOTOKJIETOYHBIX PACTEHUI: TPONM3MBI U HACTHH. [IBUKEHHE MHOTOKJIETOYHBIX
’KHBOTHBIX U Y€JOBEKa: MbllIeyHas cucreMa. Peduekc. CkeneTHblie MBI U UX paboTa.

IIntanune opranusmoB. IlornonieHne BOXBI, YIVIEKUCIOTO ra3a M MHUHEPAIbHBIX BELICCTB
pacteHussMH. IluTaHue >XKUBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPUKIETOYHOE nuuieBapeHue. [luranue
IIO3BOHOYHBIX JKMBOTHBIX. OTxensl NHUINEBApUTEIBHOIO TpakTa. [IMIeBapuTENbHBIE  KEIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jpixanue opranu3moB. Jlpixanue pactenuid. [Ipixanue >xuBOoTHBIX. Juddysus razos dyepes
MoBepXHOCTh KiIeTku. Koxnoe npixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe U JIErOYHOE JThIXaHUE.
JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOLMOHHOE YCIOXHEHHE CTPOCHHS JIETKUX
ITI03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cUCTEMa 4elloBeKa. MeXaHW3M BEHTWIILUU JIETKUX Yy NTHL] U
MIIEKONUTAOMMX. Perynsanus npixanus. JpixarenbHbie 00bEMBI.

Tpancnopr BemEeCTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI PacTeHUM. TpaHCIOPT BEWIECTB y
XKUBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHass cucTreMa IO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepile, KpPOBEHOCHBbIE cOCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOIMOHHBIE
YCII0KHEHHUSI CTPOEHUS KPOBEHOCHON CHCTEMBI I03BOHOYHBIX )KMBOTHBIX. PaboTa cepana u e€ perynsauus.

Boigenenue y opranusmoB. Beigenenue y pactenuil. Beinenenue y xuBOTHbIX. COKpaTUTENbHbIE
BakyosM. Opransl BblieneHus. OUiIbTpalys, ceKpelusi 1 00paTHOE BCaChIBaHHE KaK MEXaHU3Mbl pabOThI
opraHoB BbleieHHsI. CBsI3b NOJIOCTU TeJla C KPOBEHOCHOM U BBIAEIUTENIbHON cucteMamu. Beijenenue y
MIO3BOHOYHBIX XKMBOTHBIX M 4enoBeka. [louku. Ctpoenue u ¢pyHkunonuponanue Heppona. OOpa3oBaHue
MOYH Yy YEJIOBEKA.

3ammra y OpraHM3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbsl OakTepuil M IMCTHI
MpOoCTEHINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuid. Kyrukyna. CpenctBa macCHUBHOM M XMMHYECKON
3amuThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alUTa OpraHu3Ma OT
Oone3nell. UmmyHHas cuctema yenoBeka. KieTouHbli M TyMOpajdbHBIH MMMYHUTET. Bpoxa€HHBIA U
pUOOPETEHHBIN criennpuuecKknilt HIMMYHHTET. Teopus KIIOHaJIbHO-ceNleKTUBHOro nMMyHurera (I1. Dpnux,
®. M. bepser, C. Tonerasa). BocnanutenbHble 0TBETHl OpraHu3MoB. Posib BpOKJIEHHOTO UMMYHUTETA B
Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PasgpaxxuMoCcTs M peryssnus y OpraHusmoB. Pa3apakuMoCTh y OJHOKIETOYHBIX OPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiiys y pacTeHuil. POcTOBBIE BeNEeCTBA U MX 3HAYCHUE.

HepBHas cuctema u peduexTopHas peryisiuus y >KUBOTHbIX. HepBHas cucrema u €€ OTAEbI.
DBOJIOIMOHHOE YCJIOXHEHHE CTPOCHUS HEPBHOM CHCTEMBbI Yy KHUBOTHBIX. OTIENbl TOJIOBHOTO MO3ra
MI03BOHOYHBIX KUBOTHBIX. Pediiexc u pedaexropHas ayra. besycioBHble U yCIOBHBIE peQIIEKCHI.

['ymopasibHas perynsinus U SHAOKPHHHAS CHCTEMA XMBOTHBIX U YesoBeKa. JKene3bl S)HIOKpUHHON
CUCTEMBl M HUX TOPMOHBI. JlelicTBUE TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M HHIAOKPUHHOW CHUCTEM.
'unortanamo-runoguzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabnuue! u cxembl: «OAHOKIETOUHBIE BOAOPOCIN», «MHOTOKIIETOYHBIE BOJOPOCINY, «bakTrepuny,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHU», «CHCTeMBI OPraHOB ITO3BOHOYHBIX JKHBOTHBIXY,
«BHyTpeHHee cTpoeHne HacekoMbIx», «TkaHu pacteHuit», «KopHeBble cucteMbl», «CTpoeHue cTedsny,
«CTpoeHHe JUCTOBOM IUIACTUHKM», «TKaHM >KUBOTHBIX», «CKener uenoBeka», «llumeBapurenpHas
cucreMa», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas cucrema», «Koxay,
«MpblmeyHas cuctemay, «BblaenurenbHas cucremay, « JHIOKPUHHAs cucTeMa», «CTpOEHHE MBIIIIBDY,



«Ummynuter», «KumeuHononoctHele», «CxemMa mUTaHUS pacTeHui», «KpOBEHOCHBIE CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CtpoeHue IuaHapum», «BHyTpeHHee cTpoeHue
noXxneBoro uepBs», «HepBHas cucrema poio», «HepBHas cucrema nsarymkun», «HepBHas cucrema
npecMeIKaromuxcs», «HepBHas cucrema nruny, «HepBHas cucrema miekonurarommx», «HepBras
crcTema 4yesoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MHKpPOIpENaparbl  OJHOKJIETOYHBIX OpPraHHU3MOB,
MUKpOIpenaparbl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMM HACEKOMBIX, WIJIOKOKHUX, JKHBBIE
SK3EMIUIAPhl KOMHATHBIX pacTeHHM, repOapuu pacTeHH pa3HBIX OTIENOB, BIAXHbIE MpernapaThl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX KHMBOTHBIX, CKEJIET YeIOBeKa,
o0opynoBaHuE Ui JAEMOHCTPAllM{d IOYBEHHOTO M BO3AYIIHOIO MHUTAaHUSA PACTEHHUH, pacuierieHus
KpaxMana u OenkoB Mmoja JedcTBHEM (epMEHTOB, O0OpYyAOBaHHE JJs JEMOHCTPAIMU OIBITOB II0
M3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEJIbHbBIX JBUKEHUN, MOJEJIN TOJJOBHOTO MO3Tra
Pa3IMYHBIX KUBOTHBIX.

JlabGoparopHas pabora «/3yueHue TkaHel pacTeHUI».

JlabopaTopHas padora «/3yueHne TkaHel >KUBOTHBIX».

JlabGoparopHas padora «3yueHue opraHoB LIBETKOBOTO PACTECHHUSI».

Tema 10. Pa3MHOkeHHe 1 pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOXKEHHUS OpPraHU3MOB: Oecrioynioe (BKJIIOYas BEreTaTMBHOE) M TMOJoBoe. Bubl
0€ecroJIoro pa3sMHOKEHUS: TIOYKOBAaHUE, CIOPYIALHS, (parMeHTaIHs], KIOHUPOBAHHE.

[TonoBoe pa3muoxkenue. [lonoBble kieTku, wim ramersl. Meiio3. Craguu Mmeios3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuii cmpicit MeH03a U MOJIOBOTO npouecca. Meios u ero
MECTO B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3zaponpiieBoe paszputrue. ['amerorenes y xuBOTHbIX. [lonoBbie xene3bl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaroreHes u ooreHes. CTpOEHUE MOJOBBIX KIETOK.

OmtotoTBOpeHue M IMOPHOHATIBHOE PA3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHu3MOB (OHTOr€He3). OMOpUOJIOTHST — Hayka O pPa3BUTUU
opranusMoB. Mopgoeenesz — 00Ha u3 anasuvix npobaem smopuonocuu. Konyenyus mopgocernos u mooenu
mopgozenesza. Cragun SMOpUOTEHE3a KUBOTHBIX (Ha IpuUMepe Jirymkn). Jpoonenue. Turmbl 1poOieHus.
Lemepmunupogsannoe u HedepmuHuposanHoe opobnenue. bnacmyna, muner 6nacmyn. OcoOEHHOCTH
JpoOJieHUs] MJIEKONMMUTAIOMIMX. 3apOoJbIIIEBble JUCTKU (racTpyisiuusi). 3akjiajka OpraHoB M TKaHEH u3
3apOJIBIIIEBbIX JIMCTKOB. B3auMmHOe BiMsHUE YacTel pa3BUBAIOIIETOCS 3apojbliia (3MOpUOHATIbHAS
MHAYKIMS). 3aKiIaJiKa MJIaHa CTPOSHUS ’KMBOTHOTO KaK pe3yJIbTaT HepapXUUECKUX B3aUMO/IEHCTBUN F€HOB.
Bnusinue Ha SMOpHOHANBHOE Pa3BUTHE PA3TUYHBIX (PAKTOPOB OKpYXKAKOIIEH Cpe/ibl.

Poct u pasBurue xuBOoTHBIX. I[locTamOpuoHanbHbIl nepuoxa. Ilpsmoe u HempsiMoe pa3BUTHE.
Pa3zButue ¢ meramopo30oM y O€CriO3BOHOUHBIX U MO3BOHOUYHBIX KMBOTHBIX. bruoornueckoe 3HaueHue
MPSIMOTO M HENPSIMOTO Pa3BUTHSI, UX PACHpOCTpaHEHUE B Mpupoje. TUmbl pocTa KUBOTHBIX. PaKTOpHI
PerysiliMM pocTa MXHUBOTHBIX M uenoBeka. CTaauM MOCTIMOPHMOHAIBHOTO PA3BUTHUS Y JKUBOTHBIX MU
yenoBeka. [leprnospl oHToreHesa yenoseka. CTapeHHe U CMEPTh Kak OMOJIOTMYECKUE MPOIIECCHI.

PasMHoOxeHMe M pas3BuTue pacTteHuil. ['ameropur u cmopodur. Meiio3 B >KU3HEHHOM LUKIE
pactenuii. O6pa3oBaHue criop B mporecce Meiosa. ['amerorenes y pacteHuil. Omio10TBOpEeHUE U pa3BUTHE
pacTUTENbHBIX OPraHu3MOB. J[BOIfHOE OMI0JOTBOpEHHE Y IBETKOBBIX pacTeHHit. OOpa3oBaHue U pa3BUTHE
CEMEHU.

MexaHu3MBl PETYJISALUN OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.

JdemMoHcTpanuu

[Hoptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmupr u  cxembl: «BereratuBHoe pa3MHOXeHHEe», «Tumbl 0Oecrosoro pa3MHOXKEHUS,
«Pa3MHOXeHNEe XnaMuIOMOHaAb», «Pa3MHOeHUEe »3BrieHb», «Pa3MHOXKeHue ruape», «Meiosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SAWIEKIETKH M CcHepMaro3ousia», «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpsimoe m HempsMoe pasBuTHe», «Pa3zBuTHe Maiickoro )xyka», «Pa3BUTHE capaHum»,
«Pa3Butne nsarymku», «J{BolHOE OIIOOTBOPEHUE Yy IIBETKOBBIX pacTeHHil», «CTpoeHue ceMmsiH
OJTHOJIOJIBHBIX M JIBYAOJBbHBIX pPacTeHU», «KM3HEHHBIM LIMKJI MOPCKOW KamycThbD», «OKN3HEHHBIN LUK
MXa», «JKM3HEHHBIN UK TATOPOTHUKAY, «KU3HEHHBIN [IUKIT COCHBDY.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMaTO30UA0B, MOJIENb
«uKI1 pa3BUTHUS JISATYILIKI.



JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOTPETapaTaxy.
IpakTuyeckas padora «BpisiBiIeHUE TPU3HAKOB CXOACTBA 3aPOIBIIICH MO3BOHOYHBIX dKUBOTHBIX).
JlabopaTopnasi pabora «CTpoeHNE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS W pa3BUTHs T'CHETHKU Kak Hayku. PabGoter I'. Mennens, I'. ne ®@puza, T.
Moprana. Posib oTeuecTBEeHHBIX yU€HBIX B pa3BuThu renetuku. Padoter H. K. Komnwiiosa, H. 1. BaBuosa,
A. H. benoszepckoro, I'. . Kapneuenko, 0. A. ®unumuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJIJICIbHBIE T'€HBI,
aJIbTepHATUBHbBIC TPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN MTPU3HAK, FTOMO3UI0Ta, TETEPO3UTOTA, YUCTAs
JTUHUS, TUOpuAbl, reHoTur, ¢eHoTturl. (OCHOBHbIE METOJIbl TI'EHETHKU: TUOPHIONIOTUYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUM.

JdemoHcTpaumuu

[loprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuubl U cxembl: «MeToJIbl TeHeTUKNY, «CXeMbl CKPEIIIMBAHUS.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYECKUX HCCICTOBAHUI».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpuanoe ckpemubanue. [lepspiii 3aKkoH MeHiens — 3aK0H eAMHO00pa3us THOPUIO0B IIEPBOTO
nokoJyieaus. [IpaBuino noMuHupoBaHus. Bropoil 3akoH MeHzaenss — 3aKOH paclICIUICHHS MPU3HAKOB.
[{uTomornyeckue OCHOBBI MOHOTHOPUAHOTO CKpeIIMBaHus. [ UIoTe3a YNCTOTHI raMeT.

AHanusupyromee ckpemuBanue. [IpoMexyTouHblii Xapakrtep HacienoBaHus. PacmernieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpuaHoe ckpemyBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HAaCeOBaHUs
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIUBAHUSI.

Cuemiennoe HacnefoBanue npusHakoB. Paborsl T. Moprana. CrierieHHOE HaclieJJOBaHUE T'E€HOB,
HapyLIEHUE CUEIIJICHUS MEKy TeHaMU. XPOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIM MEXaHU3M OIPEAEICHUS 10ja. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHsIN M reTeporaMeTHblid Moj. I'eHeTnueckas CTpyKTypa MoJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETIJIEHHBIX C [IOJIOM.

l'enotun kak wenoctHas cuctema. llneilorponusi — MHOXECTBEHHOE JIEWCTBHE IEHA.
MHoOXeCTBEHHbIN aiienu3M. BzaumojelicTBre HeaulenbHBIX TeHOB. KoMmiieMeHTapHOCTh. DmuUCTa3.
IHonumepus.

I'eneTnyeckuii KOHTPOJIb PA3BUTHSI PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TaKXKe (PU3NOIOTUYECKUX
IIPOLIECCOB, TIOBEJCHUS M KOTHUTUBHBIX QYHKIUH. [ 'eHeTHYeckre MeXaHU3Mbl CHMOMOT€HEe3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO35MH — IMapa3uT» U «XO35UH — MUKpoOHom». ['eHeTnyeckue acreKkThl KOHTPOJIS U
M3MEHEHMs HaclleICTBEHHON MH(OpMaIK B MOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr u cxemsl: «llepBbiii u BTOpOW 3akoHBl Mennens», «Tperuit 3akoH MeHaensy,
«AHanmmsupymrolee ckpemmBaHue», «HemonHoe poMuHupoBaHue», «CLENIEHHOE HAacCIEeIOBaHUE
MpU3HAKoB y Apo3odumib», «l'eHetnka mnonay, «Kapuotun uyenoBeka», «Kapuotun apo3o¢puiib,
«Kapnotun nrune», «MHOKECTBEHHBIN alienu3mM», «B3anMmozeicTBre reHoBY.

O6opynoBaHue: MOAEb AJIs AEMOHCTPALIMK 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOT0O MOKOJIEHHUS
U pacuIeTIEHUs IPU3HAKOB, MOJIEIIb AJIs IEMOHCTPALMH 3aKOHA HE3aBUCHMOTI'0 HACJIEI0BAHUS IPU3HAKOB,
MOJENb S JIEMOHCTpPAllMu CIEIJIEHHOTO HacjelOBaHUS IMPU3HAKOB, CBETOBOM MHMKpPOCKOI,
MUKponpemnapart: «/po3opunar.

IIpakTnueckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTnyeckas padora «/3ydeHue pe3yibTaTOB AUTHOPHIHOTO CKPEIUBAHUS Y APO30(UIIBI».

Tema 13. 3aK0OHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBre reHotuna M cpeabl npu GopMupoBaHUM (eHoTHna. M3MEHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE ¥  KOJMYECTBEHHbIE MPU3HAKU. BHIbl HW3MEHYMBOCTU: HEHACIIEJCTBEHHas W
HaCJIEICTBEHHAsI.

MonudukanyonHas u3MeH4YMBOCTh. Ponb  cpenbl B (QOpMHUpOBaHUU  MOAU(DUKAIIMOHHOM
n3MeHunBocTH. HopMma peakinu npusHaka. Bapuanuonnslii psj u Bapuannonsas kpusas (B. Moranucen).
CgoiicTBa MO (PUKAITMOHHON N3MEHUYHNBOCTH.



I'enoTunnyeckass  M3MCHYHMBOCTD. CBONCTBAa  TIE€HOTUIUYECKONW  H3MEHYUBOCTH. Bung:
TeHOTUITNYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTHBHAasE HM3MEHYMBOCTh. Meii03 M TOJNOBOWM Mpolecc — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Ponb KOMOMHATHBHONW H3MEHUMBOCTH B CO3/IaHUM TE€HETHYECKOro pazHooOpas3usi B
rpeaenax OJHOro BUJA.

MyTanmonHasi ©3MEHYUBOCTb. Bubl MyTaluii: F€HHbBIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE U
WHIYIIUPOBAHHBIE MyTalluu. fepHble U LUTOIIA3MaThueckue myTtanuu. CoOMaTH4YeCKHE U MOJIOBBIE
MyTanuu. [[ppunHbl BO3HUKHOBEHUS MyTalil. MyTareHsl 1 UX BIMSHHE HA OPTraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Ipoliecca. 3aKOH TI'OMOJIOTMUECKHMX PsIOB B HacielcTBeHHOM wusMmeHunBoctu (H.U.
BasuioB). BuesinepHast ”3MEHUMBOCTh U HACIIEICTBEHHOCTD.

Onueenemuxa u 3nUceHOMUKA, POJIb INULEHEMUYECKUX (DaKMOPO8 8 HACIe008AHUU U USMEHUUBOCIU
GheHomunuyeckux npusHaKos8 y Op2aHu3Mos.

JdemMoHcTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuer  u cxembl:  «Buabl  u3MeHUMBOCTHY, «MoaudUKaMOHHAS  HU3MEHYUBOCTHY,
«KoMmOuHaTiBHas U3MEHUUBOCTBHY, «Meio3y», «OmnogorBopenue», «l'eHeTnueckue 3a0o0jeBaHUS
yenoBekay, « Buasl Mmyranuin.

O6opynoBaHue: KUBbIC U TepOapHbIe IK3EMILISIPbl KOMHATHBIX pacTeHU, pucyHku (pororpadun)
YKUBOTHBIX C Pa3JIMYHBIMUA BHIAMH U3MEHYUBOCTH.

JlabopaTopunasi padora «/ccnenoBaHue 3akoHOMEpHOCTEH MOIUGUKALMOHHOW H3MEHYHBOCTH.
[TocTpoeHne BapuallMOHHOTO psiia U BapUALIMOHHOW KPUBOW».

IIpakTnyeckas padora «Mytanuu y Apo30Q bl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTuka 4ejoBeka

Kapuorun uenoBeka. MexnyHapoaHas IporpaMma HCCIEIOBaHUS T€HOMa 4ejaoBeka. MeTojbl
M3YYCHHUS TCHETUKH YEJIOBEKAa: T'CHEATIOTUYCCKUH, OJNIM3HEIOBBIM, ITUTOICHETUICCKUH, TOMYJISIIHOHHO-
CTATUCTUYECKUN, MOJIEKYIsIpHO-reHeTuYecKuil. COBpeMEHHOE OIpe/iesieHUe TeHOTHUIIA: MOJHOT€HOMHOE
CEKBCHHpPOBAaHUE, TCHOTUNUPOBaHHWE, B TOM uucie ¢ nomowbio [I[[P-ananusa. HacnencrBeHnsbie
3a0onieBaHUs dYeloBeKa. |'@eHHbIE W XPOMOCOMHBIE OOJIE3HM uenoBeka. bone3Hu ¢ HacieICTBEHHOM
MIPEAPACIIONOKEHHOCTRI0. 3HAYEHHWE MEIUIMHCKOM TEHETUKH B TMPEAOTBPAIICHUU ¢ JICUCHUU
TeHETUYECKUX 3a00JeBaHull yenoBeka. Meauko-reHeTuuecKoe KOHCYIbTHpoBaHUE. CTBOJIOBBIE KIETKH.
[TonsiTHE «TEHETUYECKOTO Ipy3ay. ITUUECKUE aCIIEKTHI UCCIIEIOBAaHUM B 00JIACTH pEIaKTUPOBAHUS T€HOMA
Y CTBOJIOBBIX KJIETOK.

I'enetnveckne (axTopbl TMOBBIIICHHOW YYBCTBUTEIHHOCTH YEJIOBEKa K (PU3WUYECKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYXKarllled cpeabl. ['eHeTnueckas NMpeapacrnojoKeHHOCTh YelloBeKa K
MATOJIOTUSIM.

JdemoncTpanuu

Tabmuuber u cxemsl: «Kapuotun yenoBeka», «MeTonbl HW3yYeHUS TEHETHKH YEJOBEKay,
«["eneTnueckue 3a00eBaHUS YETOBEKAY.

IpakTuyeckasi padora «CocraBieHUe U aHATU3 POJIOCTIOBHOM.

Tema 15. Cenrekuusi OpraHuzMoB

JloMecTukanus u celekuus. 3apokJIeHue celeKuuu u nomectukanuu. Yuenue H. V. BaBuiosa o
[{eHTpax MpPOUCXOXKIEHUS U MHOT000pa3us KyIbTYPHBIX pacTeHHil. Ponb cenexiuu B CO31aHUU COPTOB
pacTeHui u opo KUBOTHBIX. COpT, MOpoAa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOM
u3menunBoct H. 1. BaBunosa, ero 3HaueHue AJIs CENEKIIMOHHON pabOTHI.

Meroapl ceneKIMOHHONW paboThl. MICKyCCTBEHHBI OTOOp: MAcCOBBIM M MHAWBUAYaTbHBIA. DTalbl
KOMOMHAIIMOHHOM celeKIuu. VcmpiTaHue Npou3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C
MTOMOMUIBIO OLIEHKH (PEHOTHIA TOTOMCTBA U 0OTOOP MO FeHOTUNY ¢ noMolnbo ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJeKIIMOHHOW paboThl. PanuanmoHHBI W XUMUYECKHMA
MyTareHe3 Kak HCTOYHUK MYyTalluil y KyJIbTypHBIX (opm opranu3zMoB. lcmonb3oBaHue TE€HOMHOTO
perakTHpOBaHUS U MeTO10B pekoMOnHaHTHBIX JIHK a5 momy4yeHus ncxoiHOTO MaTepuraia s CeIeKIUH.

[Tonyuenne mommmionaoB. BHyTpuBHIOBas rubpuam3aius. BIu3kopoaCTBEHHOE CKpEIIMBaHUE,
ui uHOpuAWHT. HepoacTBeHHOE CKpeluBaHUE, WIM ayTOpPUIUHT. [eTepo3uc W ero MPHUYUHBI.
Ucnons3zoBanne rerepo3uca B ceneknuu. OtmanénHas ruOpuamsanus. [Ipeomonenue Oecruiogus
MEXBUIOBBIX THOPUAOB. JOCTHKEHUS CENEKIINN PACTCHHUM U KUBOTHBIX. «3€1EHAS PeBOIOYUsLY.



CoxpaHeHHe U U3y4eHHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX TUKUX POAUYEH JUIs
CO3/1aHHS HOBBIX COPTOB M THUOPHUIIOB CEIbCKOXO3AWCTBEHHBIX KYIbTYp. M3yueHue, coxpaneHnue u
Vhpaenenue 2eHemuYecKUMU pecypcamil CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX IHCUBOMHBIX 6 YeETAX
VAYUULEHUS. CYYeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, UHUL U KPOCCO8, 8 MOM YUCIe C NpUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEPEeO08bIX UOel U NePCNEeKMUBHBIX MEXHOI02UU.

JdemoHcTpauuu

[Toptpetsi: H. W. Basunos, Y. B. Muuypus, I'. 1. Kapneuenko, I1. I1. JIykpsnenko, b. JI. Acraypos,
H. bopnoyr, /1. K. benses.

Tabnuubl U cxembl: «L{eHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJbTYPHBIX PACTEHHI», «3aKOH
TOMOJIOTUYECKUX pAJOB B HACJIECICTBEHHOW HM3MEHUYMBOCTH», «Meroasl cenekuumy», «OtnanéHHas
rubpuan3anmsy, «MyTareHes3y.

JlaGoparopHass paGora «l3ydeHue COpPTOB KYJIbTYPHBIX PACTEHHH M TOPOJA JOMAIIHUX
KUBOTHBIX).

JlabGoparopHas pabdora «/3yueHrne METoA0B CEIEKIIUN PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Jdkcekypeust «OCHOBHBIE METOJBI M JOCTHIKEHHS CEJIEKIIMM pPAaCTeHUl U IKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLHUIO, IJIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIN YUaCTOK, B TEINIMYHOE XO3HUCTBO, B
1abopaTopuIo arpOyHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTHA ¥ CHHTETHYECKASI OMOJIOTUSA

OObeKThl, uCHOJb3yeMble B OWOTEXHOJOIMH, — KJIETOYHblE W TKAaHEBblE KYJIbTYpHI,
MUKpPOOPTaHU3Mbl, MX XapakTepUCTUKA. TpaauiMoHHas OMOTEXHOJIOTHs: XjeOoleueHue, IMOIy4YeHHE
KHUCJIOMOJIOYHBIX IPOIYKTOB, BUHO/IEIIHUE. Muxkpobuosiornyeckui CHHTE3. OObeKThI

MHUKPOOHOIOTUYECKUX TeXHONOTHi. [Ipon3BoACTBO Oeka, aMHHOKUCIIOT U BATAMUHOB.

CozaHue TEXHOJIOTMH M HMHCTPYMEHTOB II€JICHAIIPABIECHHOIO M3MEHEHUS U KOHCTPYMPOBAaHUSA
T€HOMOB C LEJIBI0 IIOJIYYEHUs OPraHW3MOB M MX KOMIIOHEHTOB, COJEpXKAalllMX HE BCTPEYAOLIUECS B
npupojie OMOCUHTETUYECKUE ITYTH.

Knerounas nmxenepus. MeToabl KyabTyphl KJIETOK U TKaHEH pacTeHUH M KUBOTHBIX. KprnobaHkw.
Comaruyeckas rubpuaM3anus U COMaTHUECKU sMOpHoreHes. Mcmnonp30BaHue TaruionioB B CENEKLUU
pacrenuid. [lonyuenue MOHOKIOHANbHLIX anmume. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHANbHBIX
anmumen 6 meouyune. VICKycCTBEHHOE OIUIOOTBOpEeHUE. PEeKOHCTpYKIUS SMIEKIETOK U KIIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIJIAaHTAllMU SIAEp KIETOK. TexHonocuu 0300po6NeHus, KyIbmueuposanus u
MUKPOKIOHATLHO20 PABMHONCEHUS CENIbCKOXO3AUCBEHHBIX KYIbMYP.

XpOMOCOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYHPOBAHUE
pexomOuHanTHeIX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUST M NEPCHEKTHBBI
XPOMOCOMHOMW U T€HHOI MH)KEHEPUU. DKOJOTHYECKHE U AITUUECKHUE TPOOJIEMbl TEHHON MHKEHEPUH.

Menununckue OuorexHosoruu. IloctreHomnHas unudpoBas wmenunuHa. [ILP-nuarnoctuka.
MeTaboIOMHBIN aHaIu3, TEHOIEHTPUYECKUN aHallu3 MPOTEeOMa YEeJIOBEeKa JJIsi OIEHKH COCTOSIHHS €ro
310poBbs. [cmonb30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepanust paka. 3D-Ououmnxenepus ans
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO34aHMUS KOMIUIEKCHBIX TKaHeH
COYETaHHMEM TEXHOJIOTUH TpEXMEpHOro OHONPUHTHHra H ckaddonguHra I pemeHus 3anad
MEPCOHATM3UPOBAHHON MEIUIHBI.

Co3aHne BEKTOPHBIX BaKIUH C IIeJIbI0 00ecredeHnss KOMOMHUPOBAHHOM 3allUThI OT BO30yAUTENEH
OPBMH, ycraHoBiieHHE MOJEKYJISpHBIX MexaHu3MoB (yHkunoHnupoBanus PHK-conepkammx Bupycos,
BBI3BIBAIOLINX 0CO00 OMAaCHbIE 3a00I€BaHUS YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «lcronb30BaHNE MUKPOOPTAaHW3MOB B IPOMBIIIJIEHHOM IPOU3BOCTBEY,
«Knerounas nHxxeHepusn», «I'eHHass HHKEHEPUI».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IIpakTHyeckas padora «IlonmydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

Ikcekypenst «buoTexHonorus — BaKHEWIIAs NPOU3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'A HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IIPOrPaMM
cpeaHero o01ero o0pazoBaHus: TUYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpyKType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTrPaMMbl IO OWOJIOTUHU BBIJIEICHBI CIEeTYIOIIHNE
COCTABJISIFOLIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON IpaskIaHCKOM MJACHTHYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIBLHOCTH U CAMOOTIPEACTICHUIO, Haluyue Mmomusayuu K 00y4eHu0 OHOIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIEHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH H
HCTOPUYECKHUX TPATULINI pa3BUTHUSI OMOIIOTMYECKOT0 3HAHUSL, 20MOBHOCb U CHOCOOHOCMb 00 yUaIOIUXCSI
PYKOBOJICTBOBAThCSI B CBOCH JIEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIIUMH CUCTEME
OMOJIOTMYECKOr0 O00pa30BaHUs, HAIU4Ue HNPABOCO3HAHUSA DKOJOTUYECKOW KYIbTYPBl, CHOCOOHOCMU
cmasumy 1eJIU U CTPOUTD KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUSI POTrPaMMBbl IO OMOJIOTUH TIOCTUTAIOTCS B €IMHCTBE yUeOHON 1
BOCIIUTATEIbHON JESITEIIBHOCTU B COOTBETCTBUM C TPATUIIMOHHBIMH POCCUHUCKUMH COLIMOKYJIbTYPHBIMU,
HUCTOPUYECKUMH M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUIAMU H
HOpPMaMH TOBEJCHUSI U CIIOCOOCTBYIOT IpoOIleccCaM CaMOTO3HAHHWS, CAMOBOCIIUTAHMUSI M CaMOPa3BUTHUS,
pPa3BUTHUS BHYTPEHHEH MO3ULIMH JIMYHOCTH, IATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOINIOPSAKY, YETOBEKY
Tpy/Zia ¥ CTapIiemMy MOKOJICHHUIO, B3AUMHOTO YBaKEHUsI, 0EPEKHOTO OTHOIICHUSI K KYJIbTYPHOMY HACIEIUIO
U TpaJMILMSAM MHOTOHALMOHAIBHOTO Hapoaa Poccuiickoit @enepannu, Ipupoae U OKpyKaroLen cpee.

JInyHOCTHBIE pe3yJibTaThl OCBOCHHUSI Yy4eOHOro rmnpeamera «bHOJOTHS» OKHBI OTpaXaTh
TOTOBHOCTb U CLIOCOOHOCTH 00yYaIoOUINXcs PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH,  CHUCTEMON  IICHHOCTHBIX  OpPUEHTAIlMH, TO3WUTHUBHBIX  BHYTPEHHUX  YOCXKICHH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCUKCKOT0 OOIIECTBA, pACHIMPEHUE )KU3HEHHOTO OIBITa
Y OTIBITA JCSTEIHLHOCTH B MPOIIECCE PeATH3allii OCHOBHBIX HAIIPaBICHUN BOCIIUTATEIILHON JAESTEIHLHOCTH,
B TOM YHCJIE€ B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaroIIerocs Kak aKTMBHOTO U OTBETCTBEHHOIO
YJIeHa POCCUICKOro 0011eCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEILHOCTH MPH CO3/JIaHUH YIECOHBIX TPOCKTOB, PEIICHUN
y4eOHBIX ¥ MMO3HABATEIbHBIX 33/1a4, BHITOIHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO MO3UIIMIO TI0O OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU
H OOBICHATE €€;

YMEHHUE YUUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUSI JIF01eH
C Pa3HBIMU YOSKJIECHUSIMU, KyTbTYPHBIMU [IEHHOCTSMHU U COLIMATHHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B MPOIECCE COBMECTHOTO BBHIMOTHEHUSI YUEOHBIX, MO3HABATEIHHBIX
U HCCIENOBATENbCKUX 3a/1a4, YBXKUTEIHHOTO OTHOIIEHHS K MHEHHUIO OIMOHEHTOB MpPU OOCYXIACHHUU
CIIOPHBIX BOIMPOCOB OMOJOTUYECKOTO COICPIKAHNS,

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JIE€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH POCCUUCKOM TpaKTaHCKOW MICHTUYHOCTH, ATPUOTU3MA, YBAKEHUS K CBOEMY
HapO/y, YyBCTBAa OTBETCTBEHHOCTHU Nepea PoauHoON, ropaocTH 3a CBOM Kpai, cBOIO PoauHy, CBOU S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSII1I€E MHOTOHAIIMOHANILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K MMPUPOTHOMY HACTEANIO U TTaMSITHUKAM MPUPOJIBI, TOCTIKEeHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAQJ POCCHUUCKMX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTHH,
MOHUMAaHUS 3HAYEHUs OMOJIOTMM B TMO3HAHUM 3aKOHOB MPHPOJBI, B KU3HU YEIOBEKAa M COBPEMEHHOIO
00II1eCTBA;

ujeitHas yoexxAEHHOCTh, TOTOBHOCTh K CIy>K€HHUIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €T0
cynp0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX [IEHHOCTEN POCCHIICKOTO HAPO/Ia;



c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYAl[MI0O M MNPUHUMATh OCO3HAHHBIE pEIICHUs, OPHUEHTHUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENISM, CO3JaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATHS LIEHHOCTEW CeMETHON KU3HU B COOTBETCTBUH C TPaJIULUsAIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO TBOPUYECTBA,
CHopTa, TpyJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3ACMCTBUS )KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJAAX HCKYCCTBA, CTPEMJICHHUE MPOSBISITH KauecTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usnueckoro BocHUTAHHSA, (POPMHMPOBAHHUA KYJLTYPbl 310POBbSi M 3MOIHOHAJIBLHOIO
0J1aronoJryyus:

MOHMMAHUE W peam3alus 370pOBOro M Oe3omacHoro oOpa3a XU3HU (3I0pOBOE IHTAHUE,
cOOJII0ICHNE TUTUEHNYECKUX MPABUJI U HOPM, COaJIaHCUPOBAHHBIN PEKUM 3aHATUHN U OTJIbIXA, pETyJIsipHas
(du3nueckas aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY
(bu3NYeCKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHUE IEHHOCTH MPaBUJ HHAUBUAYATHLHOTO M KOJUICKTMBHOTO OE€30IMaCHOTO TOBEACHHUS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U YKU3HU JIIOJIEH;

OCO3HaHUE MOCIIEACTBUIA M HETIPUATHS BPESIHBIX MIPUBBIYCK (YITOTPEOJICHUS aTKOTOJISI, HAPKOTHUKOB,
KYpEeHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K QKTUBHOM JESATEIHHOCTH TEXHOJOTMYECKOW W COLMUAIBLHON HAMpaBIIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSTH TAKYIO I€SITEIbHOCTD;

HWHTEPEC K pa3IudHbIM chepam mpodhecCHOHATBHOM ASSITeIHOCTH, YMEHUE COBEPIIaTh OCO3HAHHBII
BBIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIE TIJIaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO H CAMOOOPA30BAHUIO HA IPOTSHKCHUH BCEH )KHU3HU;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKH 11eJ1eco00pa3HOoe OTHOIIEHUE K MPUPOJIC KaK UCTOUHUKY KU3HHU Ha 3eMJie, OCHOBE €&
CYILIECTBOBAHMS;

TOBBIIICHUE YPOBHS IKOJOTUUECKON KYJIBTYphI: TPUOOpETEHNE OMBITA INIAHUPOBAHUS MMOCTYIKOB U
OLICHKU UX BO3MOXHBIX MOCIIEICTBUM JIJIsl OKPYXKAIOIIEH CPEAbL;

OCO3HaHUE TJI00ATILHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIOCOOHOCTh HCMOJB30BaTh MpPUOOpETaeMble MPU W3YYEHUU OMOJOTHUU 3HAHUS M YMEHHUS TpU
penieHUU TpoOJjieM, CBS3aHHBIX C PAIMOHAIBHBIM TPUPOJIONOIB30BaHUEM (COOJIOIEHNE TPaBUII
MOBE/ICHUS B TPUPOJE, HAIMPABICHHBIX HAa COXPAHEHHE PABHOBECHsS B DKOCHCTEMaX, OXpaHy BHJIOB,
IKOCUCTEM, OoCchephl);

AKTUBHOE HENpPUAITHE ACHCTBUN, MPUHOCALIUX BPEA OKpYXKarolleld NPUPOIHOM cpele, yMEHHE
MPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJOTUYECKHE TOCIEICTBUS TPEANPUHUMAECMBIX JIEUCTBHI U
MPeIoTBpAIIATh UX;

HaJU4Yre Pa3BUTOTO IKOJIOTHUECKOTO MBIIUICHUS], IKOJIOTHYECKON KYJIbTYpHI, OTBITA I€ITEIHOCTH
SKOJIOTUYECKOM  HANpaBJICHHOCTH, YMEHHUS  PYKOBOACTBOBAaThCA HMHU B  [IO3HABATEIIbHOW,
KOMMYHUKATUBHOW M COIMAJIBHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUYECKOW ACSATEIHHOCTH
AKOJIOTUYECKON HAINPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JIUAJIOTE KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJTUKYITYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3bIKOBOM M YHUTATEITHCKOU KYJIBTYPhl KaK CPEACTBA B3aMMOJICHCTBHS MEXITY
JIOJIbMU ¥ TIO3HAHUS MUPA;

MMOHUMaHUeE ceTUUKN OMOJIOTHH KaK HAyKH, 0CO3HAHUS €€ poJiu B GOPMHUPOBAHUH PAIIMOHATIEHOTO
HAyYHOTO MBIIIIECHUS, CO3JJaHUM IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaKk O €IUHCTBE



IPUPOJIBI, YEIOBEKAa M OOIIECTBAa, B NMO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH M peleHHH Mpodiem
COXPAaHEHHUS MPUPOJHOTO PAaBHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTU OMOJIOTMH JUII COBPEMEHHOM LMBWIM3ALMU: 00ECIeYeHUsI HOBOTO
YPOBHS Pa3BUTHUS MEIULIMHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOT Ui, CIOCOOHBIX PeIIaTh PECYpCHBIE
npoOJIeMBbl Pa3BUTHS YEIIOBEYECTBA, IOUCKA MyTEH BBIXOJAa M3 TTIOOAIBHBIX HKOJOTHUECKUX MPOOIEM H
o0ecrieueHus Mepexona K YCTOMYMBOMY pa3BUTHIO, PAlMOHAILHOMY HCIOJIb30BAHUIO IPUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTAaH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUN OMOJIOTMYECKUX 3HAHUH B LIEJISX MMOBBIIEHUS 00IIeH KyJIbTYpBI,
€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIMOHAIBHOH TIPaAaMOTHOCTH
oOy4Jaronuxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMaHKE CYIIHOCTH METOJIOB IMO3HAHMSA, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh IOJIydaeMble 3HAHUS JUIS aHalu3a U OOBSICHEHHUS SBICHUN OKPYXKAIOIIero MHUpa U
MPOUCXOAIMIMX B HEM M3MEHEHUH, YMEHHE JielaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMUXCS JaHHBIX C IEJIbIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO MCIIONB30BaTh OMOJIOTHUECKUE 3HAHMS JJIS PelleHus MpoliieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAaHME LEHHOCTH HAayYHOW JESTEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYATbHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTh K HENMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO, K aKTHUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHUS y4eOHOTro npeamera «buonorus» BKIIOYAIOT: 3HAYMMBbIE
it GOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIMXCS MEKAMCUUIUIMHAPHBIE  (MEXIpPEAMETHBIC)
oO0lIeHayYHbIE TOHATHS, OTPAXKAIOLIUE LEJOCTHOCTh HAYYHOM KapTUHBI MUpPAa U CHELU(PHUKY METOJ0B
MO3HAHUs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIHs, SBJICHUE, MPOLECC, CUCTEMA,
Hay4HbI (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIEeOBaHUE, HAOIIOJCHUE,
U3MEpEHUE, DSKCIEpPUMEHT U JpYyrue); YyHHUBEpcalbHble YyueOHble JeHCTBUS (TIO3HABaTENbHBIE,
KOMMYHHUKaTHBHbIE, pETyJIATUBHBIE), 0OecneunBatone GpopMupoBaHre (PyHKIIMOHATbHONW IPaMOTHOCTH U
COIMAIEHOW KOMIIETEHIIMM OOyYaromuXcsi; CIOCOOHOCTh OOy4aroImuXcs HCIOIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAaHMS M yHHMBEpCaJbHble y4yeOHble JeicTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrarte u3ydeHus OHMOJIOTMM Ha YpOBHE cpellHero oOlIiero obopa3zoBaHMs y oOydarouierocs
Oynyr chopMupoBaHBl TIO3HABATEIFHBIE YHUBEPCAIbHBIE YYEeOHBIE JEHCTBHS, KOMMYHHKATHBHEIC
YHUBEpCaJbHbIE yyeOHbIE AEHCTBHS, PErylATUBHbIE YHUBEpCaJbHble YdeOHBbIE JEHCTBUS, COBMECTHas
JeSTeTbHOCTb.

MeramnpeaMeTHble pe3ylbTaThl OCBOCHHUS NMPOrPaMMbl CpPEeIHEro o0uero oOpa3oBaHUS TOJDKHBI
OTpaXKaTh:

OBJajieHNe YHUBEPCAIbHBIMH YU4eOHBIMH NO3HABATEIbHBIMH 1eHCTBUSIMM:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U AKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCTIOJB30BaTh IPH OCBOCHWW 3HAHWN MNPUEMBI JIOTUYECKOTO MBIIUICHHS (aHaIM3a, CHUHTE3a,
CpaBHEHMs, KJaccu(ukanuu, 00001EH ), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHSATHH (BBIIENATH UX
XapaKTepHbIC MPU3HAKH, YCTAHABIUBATE CBSI3H C IPYTUMH HOHSATHIMH);

OIIpeNIeNIATh LeTH JeATeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHUS, COOTHOCHTH
Pe3yIbTATHI AESITEIHHOCTH C TIOCTABICHHBIMH HIEIISIMU;

HCIOJIb30BATh OMOJIOTHYECKUE TIOHATHS JUIs1 O0BsICHEHUS (PAKTOB U SBJICHUI KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTHBHBIC, ICIyKTHBHBIC, TI0 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TPOTHBOPEYMSI B pACCMaTPUBAEMBIX SBJIECHUSAX, (OPMYIMPOBATH BBIBOABI U
3aKITIOYCHUS;

MPUMEHSATH CXEMHO-MO/JIENIbHBIE CPEJICTBA JJIS TPEJICTABICHHS CYIIIECTBEHHBIX CBSI3€H U OTHOIIECHUI
B M3Y4aE€MBIX OMOJIOTHIECKUX 00BEKTAX, a TAK)KE TPOTHBOPEUUI Pa3HOTO PO/, BBISBICHHBIX B Pa3IMUHBIX
MH(POPMALIMOHHBIX HCTOUHUKAX;



pa3pabareiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ y4€TOM aHAIM3a HMMEIOMIUXCS MaTepHAbHBIX U
HEeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JICSITEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATH
PHUCKH TIOCTIEACTBUMN JACATEIHHOCTH,

KOOPJAMHHUPOBATH U BHITIOIHATH pa0OTY B YCIOBUSIX PEaIbHOTO, BUPTYAIbHOTO 1 KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIQJICTh HAaBBIKAMU y4e€OHO-MCCIIEIOBATEILCKOH W MPOEKTHON JEATEIhbHOCTH, HAaBBIKAMH
paspernieHust mpo0eM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MOUCKY METOJIOB pPEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOI0OB [TO3HAHMUS;

HCII0JIh30BaTh PA3IMYHBIC BUIBI ACATEIHHOCTH IO IMOTYYEHUIO HOBOTO 3HAHHUS, €T0 HHTEPIPETAIIUH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTYallUsX, B TOM YHCJIC TPU CO3JaHUHM YYEOHBIX U
COIIMAJIBHBIX TIPOEKTOB;

dbopMUpOBAaTh HAYYHBIA THUI MBIIIICHHS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH
MOHSATHSIMM U METOIAMH;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 331a4l B 00PAa30BATEIBHON JICATEILHOCTH U KU3HCHHBIX
CUTYaIUsX;

BBISIBIIATh ITPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTYyaJU3MpPOBATh 3aJady, BBIJBUTATh THUIOTE3y €&
pellleHrs, HaXOJUTh apryMEHTBl IS JOKa3aTelbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh IMapamMeTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJIyUCHHBIE B XOJ€ PELICHHS 3aJaud pPe3yJbTaTbl, KPUTUUYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIIECTBJISITh  LIEJICHANIPABICHHBIM TMOUCK TIEPEHOCa CPEACTB M CHOCOOOB JACHCTBUSA B
npodeccuoHaNbHYIO Cpeny;

YMETh MMEPESHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH KU3HEACSITSILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeil;

BBIJIBUTATh HOBBIE WJIEH, MIPEAJIaraTh OPUTHMHAIBHBIC MMOAXObI U PEIICHUS], CTABUTh MPOOJIEMBbI U
3aJ1a4u, JOMYCKAIOIIUE albTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOUYHMKAX MHQPOpMAIUH (TeKcTe y4eOHOTro MocoOus, HaydyHO-
MONYJISIPHOM JTUTEpaType, OMOIOTHYECKUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax /aHHBIX, B
WuTepHere), aHamuM3upoBaTh HH(DOPMALMIO Pa3TUYHBIX BUAOB U (HOpPM MpeAcTaBIeHUS, KPUTHUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(hopMyIHpOBaTh 3aNPOCHI U MPUMEHATH PA3IUYHBIE METO/IBI MPU MOUCKE U 0TOOpe OMOIOTUUYECKOM
nH(popMaIuu, He0OXOAMMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCHOJB30BAaHUS  MH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO HCITOJIH30BAHUS PA3TUYHBIX TTIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMATIBHYIO (OpMy TpeacTaBiIeHHs OWOIOTHYECKON HH(OpMaIu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIpYTroe);

WCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ OMOIOrHMYecKoil HHPpOpMAaIIHEei:
MPUMEHATh XUMUUYECKHE, (PU3NYECKNe U MaTeMaTHYeCKUe 3HAKU U CUMBOJIBI, (HopmMyIibl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMH PACIIO3HABAaHUA W 3aIlUTHl WH(OpMaiuu, WHOOPMAIMOHHOW 0€30MacHOCTH
JINIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menne:

OCYIIECTBJISITh KOMMYHHUKAIIMU BO BCeX cepax KU3HM, aKTHBHO YYacCTBOBATh B JUAJIOTE WIIH
JTUCKYCCUU TIO CYIIECTBY OOCYyKIaemMod TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIpeIjlaraéMon 3aJa4d, YIUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIUN
JIPYTUX YYACTHUKOB JTUAJIOTA WM TUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIE CPEACTBA OOIICHUS, MOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTyallMi, YMEThb CMST4aTh KOH(MIUKTBI U BECTU
TIEPETOBOPHI,



BJIAJIETh PA3IMYHBIMH crioco0amu OOIICHUS M B3aWMOJEHCTBHSA, MOHMUMATh HAMEPEHUsS IPYTUX
JOJIeH, MPOSIBIIATh YBAXKUTEIbHOE OTHOUIEHHE K COOECETHUKY U B KOPPEKTHOU dopMe hopMynupoBaTh
CBOM BO3PaXKECHMS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSiITeJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON U MHAUBHUIYaIbHON pabOThl MpU peLICHUH
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH HEOOXOJMMOCTH IMPUMEHEHHsI TPYIIOBBIX  (QOpM
B3aMMOJICHCTBUS MPU PEeLICHUH Y4eOHOM 3a/1a4H;

BBIOMPATh TEMATHUKY U METO/BI COBMECTHBIX ICHCTBUI C yIETOM OOILIMX HHTEPECOB U BOZMOXKHOCTEH
KaXKJI0T0 WieHa KOJIJICKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JEHCTBUS 110 €€
JOCTUKEHHIO: COCTABIIATH IJIaH JEHCTBUI, paclpenessaTh PO ¢ y4ETOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOTO YYacTHMKA KOMaHIbl B OOUIMI pe3ylbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE MPOEKTHI, OLIEHWBATh WAEW C TO3UIMH HOBHU3HBI, OPUTHMHAILHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHBHOE CTPATETHYECKOE MOBEACHHWE B PA3JIMYHBIX CUTYallUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIMATUBHBIM.

OBiajeHNne YHUBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€iiCTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISIBICHUS MPOOJIEM U MX PEHICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 11eJIEBbIE M CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSIX
Y TIOCTYTIKAaX 10 OTHOLIEHUIO K KUBOU MIPUPOJE, CBOEMY 3JJ0POBBIO U 37J0POBbIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JEATEIHOCTD, BBISBIATH MPOOJIEMBI, CTABUTh U
(dbopMyIHpOBaTH COOCTBEHHBIC 337]a4l B 00PA30BATEIBHON NEATETBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTaBIIATh IUIAH pEUIeHHs] MpoOJeMbl ¢ YYETOM HMMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CHUTYAIHIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBIICHUIO IMIMPOKOH APYIUIIMH B PA3HBIX 00JaCTAX 3HAHUH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, BHOCUTh KOPPEKTUBBI B IS TEIbHOCTD, OLIEHUBATH COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJIa/IETh HaBBIKAMM IIO3HABATEIbHOM pediekcun Kak OCO3HAHMs COBEpIIAEMbIX JEHCTBUI U
MBICJIMTENIbHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, UCIIOJIb30BaTh NPUEMBI pe(IIeKCUU [T OLIEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IPU aHAIHU3€ Pe3yIbTaToOB AEITEIbHOCTH;

3) npuHsATHE cedsi U APYTHUX:

MIPUHUMATD ce0sl, TOHMMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3yNbTaTOB AECATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JPYroro YeJIOBeKa.



INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS COJIepKaHus yaeOHOro IpeameTa «bronorusy Ha yrinyonéHHOM
YpPOBHE OpHEHTHPOBaHBI Ha oOecrieueHrne MNPOoGUILHOTO 00ydeHUs oOydarommxcs Ouonoruu. OHHU
BKJIIOYAIOT: crienuruyeckue st OMOI0TUy HayyHble 3HAHUS, YMEHHUS M CIIOCOOBI IEHCTBHIA IO OCBOCHHUIO,
UHTEpIIPETAlMM U MPeoOpa3OBaHUI0 3HAHUHM, BUJBI IEATEIHHOCTH IO MOJYYEHUIO HOBBIX 3HAHUN U HX
MPUMECHCHHUIO B PAa3lIMYHBIX YYEOHBIX, & TAaKKe€ B PEAIbHBIX JKH3HEHHBIX cUTyanusx. [IpenMerHbie
PE3yNbTaThI MIPEICTABICHBI IO FOJIaM U3y4eHUSI.

[IpenmetHbie pe3ynbTaThl OCBOEHHUS ydeOHoro mpeamera «buosnorus» B 10 Knacce IOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pOJM OHOJOTHMH B CHCTEME ECTECTBEHHBIX HAyK, B
(GbOpMHPOBaHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPUPOIBl M PEIICHUU
po0JIeM PalMOHAIBHOTO IIPUPOIOTIOIB30BaHUS, O BKIIAI€ POCCUICKHUX U 3apYOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOT Y,

BJIAJICHUE CHUCTEMOHl OWOJIOTMYECKUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLIHE
OMOJOrMYecKre TEePMUHBI U TOHATHS (KH3HB, KIETKa, OpraHu3M, MeTaboJu3M, TOMEOCTas,
CaMOpPEryJIALUs, CAaMOBOCIPOM3BENEHUE, HACIEICTBEHHOCTh, WM3MEHYHMBOCTb, POCT U PAa3BUTHE),
ounosornueckue Teopuu (kinerounas reopus T. [lIBanna, M. Illnetinena, P. BupxoBa, xpoMmocomMHast Teopust
HacneactBeHHoCcTH T. Moprana), yuenus (H. U. BaBuioa — o 1ieHTpax MHOrooOpa3us U IPOUCX 0K ICHUS
KYJIbTYPHBIX PACTEHHIT), 3aKOHBI (€AUHOO0Opa3Hs MTOTOMKOB IIEPBOTO MOKOJIEHUS, PACHICTNICHUS, YUCTOTHI
ramMerT, He3aBHUCUMOro HacienoBaHus [. MeHgens, TOMOJOTHMYECKHX PSAJOB B HACIEICTBEHHOU
n3menuuBoctu H. 1. BaBuiosa), npuHIUIBI (KOMILLIEMEHTAPHOCTH);

BJIQ/ICHUE OCHOBHBIMM METOJIaMU HAY4YHOI'O IIO3HAHMS, HCIHOJb3YEMBIX B OHOJIOTMYECKUX
UCCIIETOBAHMIX KUBBIX O0BEKTOB (OMHUCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPHUMEHT);

YMEHHE BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4YHuCIle OakTepuil, rpuOoB, pacTeHUH, )KUBOTHBIX
U YeJOBEKa, CTPOCHHUS OPraHOB U CHCTEM OpraHOB pACTEHUM, YKUBOTHBIX, YEJIOBEKAa, IPOLECCOB
KHU3HEICATeIbHOCTH, MPOTEKAIOIINX B OPraHU3Max PacTeHMA, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
mporeccoB: oOMeHa BemecTB (MeTaboimu3M), TPEBpAIICHHUS JSHEPTHH, OpPOXKEHUsS, aBTOTPOPHOrO H
reTrepoTpoHOro TUIOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a, TraMeTOoreHesa,
AMOpHOreHe3a, NOCTAIMOPHOHAIILHOTO Pa3BUTHS, Pa3MHOXKEHHS, HHANBUAYAIBHOTO Pa3BUTHS OpraHu3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepo3Kca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXJy OPTaHOMAAMU KIIETKU U UX (YHKIMSIMH, CTPOSHUEM
KJIETOK pa3HbIX TKaHeH u UX PyHKIUIMHU, MEKy OpraHaMU M CUCTEMaMH OPTaHOB y PaCTEHUH, )KUBOTHBIX
Y 4YeJoBeKa U MX (YHKIUIMH, MEXIY CUCTEMaMH OPraHOB W MX (PYHKIUSMHU, MEXKIY dTariaMud oOMeHa
BEIECTB, dTaaMU KJIETOYHOTO IMKIA W KU3HEHHBIX IIHMKJIOB OPraHU3MOB, dTanaMu 3MOPHOHAIHLHOTO
pa3BUTHS, TEHOTUIIOM U ()EHOTUIIOM, (DEHOTHUIIOM U (PaKTOpaMu cpeibl OOUTaHUS;

YMEHUE BBISBIIATH OTJIUYUTENbHBIEC IPU3HAKU KUBBIX CUCTEM, B TOM YHUCIJIE PACTEHUM, )KUBOTHBIX U
YeNI0BeKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTryMEHTHl, OHOJOTHMYECKYI0 TEPMUHOJOTHIO MU
CHUMBOJIMKY JIJIS I0Ka3aTelbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMaTHUYECKHUX TPYIIIL;

YMEHHE pellaTh OUONOTUYECKUE 3aJaud, BBISBISATH NPUYUHHO-CIECICTBEHHBIE CBSI3U MEXKIY
UCCIIETyeMbIMU OMOIOTMYECKUMH MTPOLIECCAaMU U SIBJICHUSIMU, JIEJIaTh BHIBO/IBI M IIPOTHO3bI HA OCHOBAHUU
MOJIyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH Ja00paTOpHble M MpakTHUYECKHe paboThl, COONIOAATh MpaBuUia Mpu padoTe
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPITh MX DKCHEPUMEHTATBHBIMH CPEACTBAMHU, (POpMyTupys
L€ UCCIIEIOBAHMSI, AHAJIM3UPOBATD MOJTYyYEHHBIE PE3YyJIbTAThI U JI€JaTh BHIBOJbL;

yYMEHHE y4acTBOBaTh B YU4EOHO-UCCIEAOBATEIHCKON paboTe MO OMOJIOTHUH, IKOJIOTHU M MEIUIIMHE,
MIPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX O0IIECTB, U MYOJIUYHO MPEICTABIISTH MOJYYCHHBIE PE3yIbTaThI
Ha YUCHHYECKUX KOH(PEPEHIIHSIX;

YMEHHE OIICHHBATh ITHYECKHUE ACIEKThl COBPEMEHHBIX HCCIEAOBAHUNA B 0OOJIACTH OHUONOTHH U
MEAUIMHBI (KIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HANpaBiIeHHOE H3MEHEHUE TeHOMa U
CO3/IaHHE TPAHCTCHHBIX OPTaHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BHIOOD OyayIiel mpodeccuoHanbHOM NesITeTbHOCTH B 00I1aCTH
OMOJOTMM,  MEAMLMHBI, OMOTEXHOJOTMH, BETEpUHAPUM, CEIBCKOTO  XO3SHCTBA,  MUIIEBON
MPOMBIIIJICHHOCTH, YIIIYONSATh IO3HABATENBHBIA WHTEPEC, HANpaBICHHBIM Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOIIEH POdEcCHH U MPOI0JKEHUE OMOIOTUYECKOT0 00pa30BaHUs B OpraHU3aUsIX CPETHETO
po(heCCHOHATBLHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» B 11 Kaacce ROMKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUH O MeECT€ M pPOJM OWOJIOrMH B CUCTEME €CTECTBEHHBIX HAayK, B
(bopMHpPOBaHUN COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI MUpPA, B TIO3HAHUHM 3aKOHOB NPHPOJBI U
pEIIeHNH HKOJIOTUYECKUX MpOOJIeM 4YelIOBEeYeCTBa, a TaKXKE B PEUICHHH BOIPOCOB PalMOHAIBLHOTO
IPUPOJIOTIONB30BAHUA, U B (POPMHUPOBAHUU [IEHHOCTHOTO OTHOLICHHUS K MIPUPOJIE, OOLIECTBY, YETIOBEKY, O
BKJIaJIC POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BJIa/IeTh CUCTEMOI OMOJIOTMYECKUX 3HAHNMN, KOTOPasl BKJIIOUAET ONPEAECIICHNS U [IOHUMaHKe
CYIIIHOCTH OCHOBOIIOJIAralolMXx OHMOJOrMYeCKUX TEPMHHOB M MOHATHH (BHI, 3KocucTema, Ouochepa),
Ouosiornuyeckue Teopuu (aBomormonHas reopus Y. JlapBrHa, CHHTETHUYECKAs! TEOPUS SBOIOLNN), YUCHHS
(A. H. CeBeprioBa — 0 myTsx W HampaBjieHUsX sBomtonuu, B.M. Bepnanckoro — o 6uochepe), 3aK0HBI
(renetmdeckoro paBaoBecus JIx. Xapau u B. BaiinOepra, 3aponsimeBoro cxojactsa K. M. bapa), mpasuiia
(Muanmyma FO. JIuOuxa, 9KOIOrHUECKON MUpaMUIbl SHEPTUM), THUMOTEe3bl (runore3a «mupa PHK» V.
I'anGepra);

YMEHHE BIIaJIeTh OCHOBHBIMU METOJaMU HAay4YHOTO MO3HAHUS, HCIOJIb3YEMbIMU B OMOJIOTHYECKUX
WCCIICIOBAHMSX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMCaHWE, W3MEpPEHHUE, HAOII0JeHUE, IKCICPUMEHT),
crioco0aMu BBISIBJICHUSI U OIICHKU aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICISTh CYIICCTBEHHBIC MPHU3HAKU: BUIOB, OMOTEOIICHO30B, 3KOCHUCTEM U OHOCHEpHI,
CTaOWJIM3UPYIOLIET0, JBIJKYILIETO U Pa3pbIBAIOIIErO E€CTECTBEHHOTO OTOOpa, alIomaTpUyecKoro Hu
CHMITaTPUYECKOTO BHI000pa30BaHMsl, BIUSHHUSA JIBIKYIIMX CHJI BOJNIONWU Ha T€HO(MOH] IMOIYISALNH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeJOBaHKsl HAapaBIEeHUI IBOJOLINU, KPYTOBOPOTa
BELIECTB U [TIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABIMBAaTh B3aMMOCBSI3U MEX]y TMPOIECCaMU HBOJIOLUU, ABIKYIIMMU CUJIAMH
aHTPOIOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCUCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHE BBISIBIISITh OTIUYUTEIbHBIC MPU3HAKHI KUBBIX CHCTEM, IIPUCIOCOOIECHHOCTh BUAOB K Cpefie
oOuTaHusi, aOMOTHYECKUX U OMOTHYECKHX KOMIIOHEHTOB AKOCHCTEM, B3aUMOCBSI3€H OpraHU3MOB B
cooO11ecTBax, aHTPOIIOT€HHBIX U3MEHEHUH B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE MCMOIb30BaTh COOTBETCTBYIOLME aAPryMEHTbHI, OHOJIOTMYECKYI0 TEPMUHOJIIOTHIO U
CHUMBOJIMKY JJIsl JOKa3aTelbCTBAa POJCTBA OPTaHW3MOB PAa3HBIX CHCTEMATHUUYECKUX TPYI, B3aWMOCBSI3U
OPraHM3MOB U cpeAbl OOWTaHMs, €AMHCTBA YEJIOBEYECKUX pac, HEOOXOOUMOCTH COXpaHEHUs
MHOTI000pa3usi BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYILIECTBOBAHUS IMPUPO/IbI U YEIOBEUECTBA;

yMEHHE peniarb OWOJIOTMYECKHE 3aJauyd, BBIABIATh NPUUYMHHO-CIEJACTBEHHBIE CBSI3U MEXAY
UCCIIeTyeMbIMU OMOIOTHUECKUMH MPOLIECCaMH U SIBJICHUSIMH, JIENIaTh BHIBOJIBI M POTHO3bI HA OCHOBAHUU
MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOJIHATH Ja0opaTopHble U MpakTHUecKue padoThl, coOI0AaTh MpaBuia Ipu padorte ¢
y4eOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHHE BBIJIBUTaTh THUIOTE3bI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMH CPEICTBaMH, (HOPMYIUPYS
1L[eJIb UCCIIeI0BAaHUS, AHAJTM3UPOBATD MTOJIyYE€HHBIE PE3YJIbTAThl U 1€JaTh BBIBOBL;

YMEHHUE y4acTBOBATh B yUE€OHO-HMCCIIE0BATENbCKOM paboTe Mo OMOIOTHH, SKOJIOTHH U MEAMUIIMHE,
MIPOBOAMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOLIECTB, U MYOJIUYHO MPEICTABIATH OJTYYE€HHbIE PE3YJIbTAThI
Ha YYEHUYECKUX KOH(PEPEHIINSIX;

YMEHHE OLIEHWBATh TUIMIOTE3bl U TEOPUU O NMPOUCXOKICHUH )KM3HH, YEJIOBEKA U YEeJIOBEYECKUX pac,
0 MPUYHMHAX, OCIEICTBHUIX U CII0c00ax MperoTBpalieH s r100anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP OymyIieit mpodeccuoHaIbHOM NeITeTbHOCTH B 00J1acTH
OMOJIOTUH, SKOJIOTUH, MPHUPOIONOIb30BaHUSA, MEIUIIMHBI, OMOTEXHOJIOTHH, TICUXOJOTHH, BETepUHAPUH,
CEJIbCKOT0 X0341CTBa, MUIIEBON MPOMBIIITIEHHOCTH, YTIYOJISITh TO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBIH
Ha OCO3HaHHBIN BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MpoJoKeHNne OUOIOTHYecKOro 00pa3oBaHus B
OpraHM3alMsIX CpeIHero NpohecCUOHaIbLHOTO U BBICILIEr0 00pa30BaHMs.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbBbIE
. HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne ni/m nporpamMMbi Beero KOHT%OJILHLIQ HpaKTﬁuquKue 0Bpa30BATEABHBIE
padoThI padoThI pecype
1 buonorus xak Hayka 1 bubmorexa [IOK
X https://m.edsoo.ru/7f41¢c292
2 JKuBbIe cCTEMBI M X U3y4YEHHUE 2 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
3 buoorus krerku 2 0.5 https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
4 XUMHYeCKash OpraHu3aIus KICTKH 10 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
S Crpochue u dyHKimH KiCTKH 8 2 https://m.edsoo.ru/7f41¢c292
6 OOMeH BelIeCcTB U MPEBpaIlEHUE SHEPTUU B 9 1 bubnnoreka [JOK
KJICTKE https://m.edsoo.ru/7f41c292
v Hacneacreennas nungopmanius u peann3anus 9 05 bubnuotexa [JOK
e€ B KIICTKE ' https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
8 HKHSHCHHBIH IHKIT KICTKA 6 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
9 Crpoenne U pyHKIIUH OPraHU3MOB 17 1.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
10 Pa3mHOXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5 https://m.eds00.ru/7f41c292
1 I'eneTnka — HayKa O HACIEACTBEHHOCTH U 2 05 bu6nuorexa [IOK
U3MEHYMBOCTH OPTraHU3MOB ' https://m.edsoo0.ru/7f41c292
12 3aKOHOMEPHOCTHU HACIEACTBEHHOCTH 10 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
13 3aKOHOMEPHOCTH W3MEHYHUBOCTH 6 1 https://m.edso00.ru/7f41c292
14 I'eneTuka yenoseka 3 0.5 bubmorexa HOK

https://m.edsoo.ru/7f41¢c292




bu6mmoreka [JOK

15 (Cenexiyis OprasH3mon 4 1 https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK

16 BuorexHonorus u cuareTnyeckass OMOIOr U 4 https://m.edso0.ru/7f41c292

17 PezepBHOE Bpemst 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 13




HOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos
Jara
Ne n/m Tema ypoka KonTposbuble IpaxkTHyeckue JyeKkTpoHHbIe U POBBIE 00pa3oBaTeIbHbIE pecypChl
Bcero H3yYeHus
paboThl padoThI
1 Brosorust kKak KOMIUIEKCHas HAyKa U KaK 1 05.09.2023 https://resh.edu.ru/subject/lesson/3827/
4acTh COBPEMEHHOTO 00IIIecTBa
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBble CUCTEMBI U MX CBOHCTBA 1 06.09.2023 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ index=1 pp=iAQB
3 YpoBHEBas OpraHu3alys KHUBbIX CUCTEM 1 07.09.2023 hitps:/iresh.edu.ru/subject/lesson/5383/
4 VIcTOpHst OTKPBITHS M U3y4YCHHUSI KIICTKH. 1 12.09.2023
Knerounas teopus
MeToi6l MOJIEKYJISIPHOM U KIIETOYHOM https://resh.edu.ru/subject/lesson/5383/
ouonoruun. [IpakTrdeckas padbora
5 «/3y4yeHne METO/I0B KIICTOYHOM 1 05 13.09.2023
6uomnorun (xpomarorpadus,
anektpodopes, nubppepeHInaITbLHOS
nenrpudyruposanue, [11IP)»
6 X UMIUCCKHH COCTAB KICTKIL 1 14.09.2023 https://www.youtube.com/watch?v=GzTO2vLzyLA
7 MuHepalbHbIC BEIIeCTBa KICTKH, HX 1 19.09.2023 https://resh.edu.ru/subject/lesson/5397/
OuosoruuecKas poib
OpraHndyecKue BelecTBa KIeTKH — https://resh.edu.ru/subject/lesson/3840/
8 Oenxwu. JlabopaTopHas padora 1 05 20092023
«O0HapyxeHHe OEIKOB C MOMOIIBI0
KaueCTBEHHBIX PEaKIHii»
% : V=
9 CgoiicTBa, KIaccupukanus 1 GyHKIHHT 1 21.09.2023 https://www.youtube.com/watch?v=1KstGzYECKQ
6enkoB
10 OpraHu4ecKye BeIIecTBa KIeTKH — 1 26.09.2023 https://resh.edu.ru/subject/lesson/3840/
YIJIEBO/IbI
_ : V=
11 OpraHu4ecKye BeIIecTBa KIeTKH 1 27092023 https://www.youtube.com/watch?v=nQkH60AzrIw
JIATIHIBI
Hyxneunossie kuciotsl. JJHK u PHK. https://www.youtube.com/watch?v=1KstGzYECKQ
12 JlaGoparopHas pabota «MccnenoBanue 1 05 28.09.2023
HYKJIEMHOBBIX KUCJIOT, BBIACJIICHHBIX U3
KJIETOK Pa3JIMYHBIX OPTaHU3MOBY
13 Crpoenue u pyukiun ATD. Tpyrue 1 03.10.2023 https://resh.edu.ru/subject/lesson/3840/
Hykneosuarpudocdarsr (HTD)
Ceksenuponanue JJHK. Metoast https://www.youtube.com/watch?v=BD_60WhZzZvf
14 T€HOMUKH, TPAHCKPUIITOMUKH, 1 04.10.2023
MIPOTEOMHKH
15 Merost crpykrypro# GuonorHHI 1 05.10.2023 https://resh.edu.ru/subject/lesson/3840/
16 Turmer kierok. [IpokaproTHdeckas KieTKa 1 17.10.2023 hitps:/hwww.youtube.comiwatchv=nQkHEOAZrIw




17

CtpoeHre 5yKapHOTHIECKOH KIETKH.
[Ipaktnueckas padota «M3yuenue
CBOICTB KJIETOYHON MEMOpaHBD)

0.5

18.10.2023

https://resh.edu.ru/subject/lesson/1588/

18

IloBepxHOCTHBIN annapar KIETKH

19.10.2023

https://resh.edu.ru/subject/lesson/3847/

19

OpnHoMeMOpaHHBIC OPTaHOUBI KIICTKH.
IIpaxtuueckas pabdora «/3ydeHue
JBIDKEHHS IINTOIIA3MBI B PACTUTENBHBIX
KIIETKaxX»

0.5

24.10.2023

https://resh.edu.ru/subject/lesson/2486/

20

TlomyaBTOHOMHBIE OPTaHOHBI KIETKH:
MHTOXOHJPHH, TIacTHIbL JIabopaTopHas
pabota «/ccnenoBanue Ia3MoJIHN3a U
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX»

0.5

25.10.2023

https://resh.edu.ru/subject/lesson/1588/

21

22

23

24

25

26

HeMeM6paHHBIe OpraHoubl KJIETKHA

Crpoenue u GpyHKIHH sapa

CpaBHHTEbHAS XaPAKTEPUCTUKA KIIETOK
aykapuot. JlabopaTopHas pabota
«3ydeHne CTPOEHHS KIIETOK Pa3InUHBIX
OpraHu3MOB»

AccuMUISIIHS ¥ AUCCUMUIISIINS — JIBE
CTOpOHBI MeTabonmu3Ma. Tuner ooMeHa
BemecTB. JlJaboparopHas pabota
«M3yueHne KaTaluTHIeCKON aKTUBHOCTH
(hepMeHTOB (Ha mpUMEpE aMHJIa3bl HIH
KaTaJia3bl)»

DepMeHTATUBHBIHN XapakTep peakiui
KJIeTouHOro Metabomnmsma. JlaboparopHas
pabora «/3y4yeHue hepMEHTaTHBHOTO
pacIeruIeHns IepoKCcHIa BOJ0poa B
PaCTUTETBHBIX M )KUBOTHBIX KJIETKAX»

benku-akTuBaToOpsl U GENKU-HHTHOUTOPHI

0.5

0.5

26.10.2023

31.10.2023

01.11.2023

02.11.2023

07.11.2023

08.11.2023

https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

https://resh.edu.ru/subject/lesson/1588/

https://resh.edu.ru/subject/lesson/3847/

27
28

ABTOTpOQHBIIA THIT 0OMEHa BEIIECTB

doTtocuHTE3

09.11.2023
14.11.2023

https://resh.edu.ru/subject/lesson/3917/

29

Xemocunres. JlaboparopHas padoTa
«CpaBHeHHe TpoIieccoB (POTOCHHTE3A H
XEMOCHHTE3a»

0.5

15.11.2023

30

31

32

AHa’poOHBIe OpraHu3Mbl. Bust
Opoxxennsi. JlaboparopHas padota
«CpaBHeHHE MPOLIECCOB OPOKEHUS U
JIBIXaHHS»

Adp0oGHBIC OpPraHU3MbI. JTarbl
SHEPIreTHYECKOro 0OMeHa

DHeprus MeMOPaHHOTO TPaIHEeHTa
npotoHoB. Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

16.11.2023

28.11.2023

29.11.2023

https://resh.edu.ru/subject/lesson/3917/




https://resh.edu.ru/subject/lesson/3939/

33 Peaknuu maTpuyHOro cuHTE3a 30.11.2023
34 g%ei?CKpnnuHﬂ — MaTpPUYHBINA CHHTE3 05.12.2023 https://yandex.ru/video/preview/168264230179934
35 Tpancnsimas i o rans 06.12.2023 https://resh.edu.ru/subject/lesson/3917/
36 OpraHu3anysi reHoMa y MpOKapHoT U 07.12.2023 https://resh.edu.ru/subject/lesson/5352/
9yKapHoT
37 MorteKynsipHble MEXaHU3MBbI IKCIPECCHU 07.12.2023 https://resh.edu.ru/subject/lesson/3939/
TEHOB Y 9yKapuoT
Komuposanue amuHoKuCi0T. Posib https://yandex.ru/video/preview/168264230179934
38 12.12.2023
pubocom B OnocuHTE3¢ Oeka
Bupycsl — BHEKJICTOUHBIC (HOPMBI KH3HI https://resh.edu.ru/subject/lesson/3939/
39 " obaMraTHBIE Mapa3uThl. [IpakTuaeckas 0.5 13.12.2023
pabota «Co3aanue MOJIelH BUPYCa»
40 BupycHsle 3a6OJIeBa£{I/I${ YEeJIOBeKa, 14.12.2023 https://resh.edu.ru/subject/lesson/3927/
JKHBOTHBIX, PACTEHHI
M Hanortexnonornu B Ouosnoruu u 19.12.2023
MeUIITHE
42 AT p— 20.12.2023 https://www.youtube.com/watch?v=-kTF5eSIdJA
43 Marpuunsiii cuare3 JJHK 21.12.2023
Xpomocowmsl. JIaboparopHast paboTa
44 «/3yveHre XpOMOCOM Ha FOTOBBIX 0.5 26.12.2023
MHKpOIIpeTapaTax»
45 JleIenye KIeTKE — MHTO3 27.12.2023 https://resh.edu.ru/subject/lesson/3927/
Tumns! k1eTok. KapuokuHe3 U IUTOKWHES. https://www.youtube.com/watch?v=bgqGhE50XcL
46 JlaGoparopHas pabota «Habmronerne 05 28.12.2023
MHTO3a B KJIETKaX KOHYHMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
https://www.youtube.com/watch?v=bgGhE50XcL
47 Peryssiuust )U3HEHHOTO [UKJIA KIIETOK 09.01.2024 w list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=12 pp=iAQB
48 OpraHusM KaK e/mHO nenoe 09.01.2024 https://resh.edu.ru/subject/lesson/6770/
49 Tkanu pacTeHuil. :]:[aGOpaTOEHaH pabota 05 10.01.2024
«M3ydenne TkaHel pacTeHH
TKaHU )KUBOTHBIX M YEJIOBEKA.
50 JlaGoparopHas paboTa «/3yueHne TkaHeH 0.5 11.01.2024
JKHBOTHBIX)
Oprasnbl. CHCTEMbI OPTaHOB.
51 JlaboparopHnas pabota «3yuenue 0.5 16.01.2024
OpTaHOB [[BETKOBOTO PACTCHHS
52 Omopa Tena OpraHu3MoB 17.01.2024
53 JIBr>KeHKE OPraHu3MOB 18.01.2024 https://resh.edu.ru/subject/lesson/6769/




54 [Tutanue OpraHu3MOB 1 23.01.2024
55 [Iuranne NO3BOHOYHBIX )KUBOTHBIX. 1 24.01.2024
ITnmeBapuTensHas cucreMa 4eaoBeKa
56 JIpIXxaHue OpraHu3MOoB 1 25.01.2024 https://resh.edu.ru/subject/lesson/6759/
JIbIxaHue 03BOHOYHBIX KUBOTHBIX U
57 GetoBeKa 1 30.01.2024
https://resh.edu.ru/subject/lesson/2489/
58 TpaHCHOPT BEIIECTB y OPraHU3MOB 1 31.01.2024 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KpoBeHocHast cuctemMa Mo3BOHOYHBIX 1 01.02.2024 https://resh.edu.ru/subject/lesson/1581/
JKHUBOTHBIX M YeJIOBEKa
60 BRUIC/ICHHE Y OPTaHHIMOB 1 06.02.2024 https://resh.edu.ru/subject/lesson/2217/
61 3T y OPTAHHIMOB 1 07.02.2024 https://resh.edu.ru/subject/lesson/1580/
62 MMMmyHHas cucTeMa uesoBexa 1 08.02.2024
63 Pa3pakuMOCTh M PEeryJsILus Y 1 13.02.2024
OpraHU3MOB
64 T'ymopasbHast peryJssiiust U SHIOKPUHHAs 1 14.02.2024 https://resh.edu.ru/subject/lesson/2458/
CHCTEMa KUBOTHBIX U YEJIOBEKA
65 DOopMBI Pa3MHOXKEHUS OPraHU3MOB 1 15.02.2024 https://resh.edu.ru/subject/lesson/5359/
66 TTomoBoe pa3MHOXKeHUE 27.02.2024
67 Meiios 28.02.2024 https://resh.edu.ru/subject/lesson/3927/
I'ametorene3. OOpazoBaHKe U pa3BUTHE
TIOJIOBBIX KIIeTOK. JlaboparopHas paboTa
68 «/3yueHne CTpOCHHUS TTOJIOBBIX KIETOK Ha 1 0.5 29.02.2024
TOTOBBIX MHKPOIIpENaparax»
69 WHauBunyansHOe pa3BUTHE OPTaHU3MOB 1 05.03.2024 https://resh.edu.ru/subject/lesson/5630/
— OHTOT'€HE3
70 3akJiajika OpraHoB ¥ TKaHEH 3 1 06.03.2024 https://resh.edu.ru/subject/lesson/5630/
3apO/IBIIIEBBIX JIMCTKOB
PocT 1 pa3BUTHE )KHBOTHBIX.
71 JlaGoparopHas paboTa «BLIﬂBnefme 1 05 07.03.2024
MIPU3HAKOB CXOJICTBA 3apObILIeit
TIO3BOHOYHBIX )KUBOTHBIX)»
PaszmHoOXeHMe U pa3BUTHE pacTeHUH.
72 JlaGopatopras padora «Ctpocnne 1 0.5 12.03.2024 https://resh.edu.ru/subject/lesson/5359/
OpraHOB Pa3MHOXKEHUS BBICIIHX
pacTeHui»
73 I/ICTOpI/Iﬂ CTAHOBJICHUA U pa3sBUTUA 1 13032024
TeHEeTHKH KaK HayKd
OCHOBHBIE TTOHATHS U CHMBOJIBI
74 renetuku. JlaboparopHas pabota 1 05 14.03.2024

«/Ipo3odua Kak 00BEKT TeHETUICCKUX
HCCIICZIOBAHUI»




3aKOHOMEPHOCTH HACIIEI0BAHNUS
MpU3HaKOB. MoOHOrHOpHUIHOE
ckpemuBanue. [Ipaxruaeckas paborta

https://resh.edu.ru/subject/lesson/5386/

75 " 1 0.5 19.03.2024
W3y4enne pe3ynbTaToB
MOHOTHOPHIHOTO CKPEIHBAHHS Y
JIpo3oQusr"
76 Iuronoruueckrue OCHOBBI 1 20.03.2024 https://resh.edu.ru/subject/lesson/5386/
MOHOTHOPHAHOTO CKPEIHBAHHS
77 AHanu3upymoliee CKpeluBaHue. 1
Henonnoe nomunupoBanue
JuruGpuHoe CKpeInBaHie. https://resh.edu.ru/subject/lesson/4725/
78 IIpakTrueckas pabora «/3ydeHue 1 05 21.03.2024
Pe3y/bTaTOB AUTHOPHAHOTO
CKpEIIUBAHUS Y IPO30(HIIBIY
79 I{uTonornueckie OCHOBBI AUTHOPHAHOTO 1 26.03.2024 https://resh.edu.ru/subject/lesson/4725/
CKpCIIUBAHHUS
80 CleruieHHOe HaclieJOBaHHE TIPU3HAKOB 1 27.03.2024 hitps:/fresh.edu.ru/subject/lesson/4755/
81 XpoMOCOMHasl TEOpHUsl HACIICACTBEHHOCTH 1 28.03.2024
82 T'eHeTuka mnoja 1 02.04.2024
83 T'eHOTHI Kak menocTHAs cUcTeMa 1 03.04.2024
84 I'enernueckuii KOHTPOJIb PA3BUTHUS 1
pacTeHHH, )KUBOTHBIX M YEJIOBEKa
85 VI3MeH4YHBOCTh IPU3HAKOB. Bubt 1 04.04.2024 https://resh.edu.ru/subject/lesson/5387/
H3MEHYHBOCTH
86 MoaudukaroHHas K3MEHUYNBOCTh 1 16.04.2024 hitps://resh.edu.ru/subject/lesson/5387/
BapuannoHHslil psi 1 BapHalHOHHAS
kpuBasi. JlJaboparopHas paboTa
87 «HccnenoBanne 3aKOHOMEpHOCTEH 1 05 17.04.2024
MOAN(UKAIMOHHONW H3MEHYMBOCTH.
TTocTpoeHne BapuHalMOHHOTO psijia U
BapHALIMOHHOMN KPUBOI»
88 I'eHOTHIIMYECKAsT N3MEHYHUBOCTb. 1 18.04.2024 https://resh.edu.ru/subject/lesson/5387/
KoMOuHaTHBHAS H3MEHYHBOCTh
MyTannoHHast N3MEHYHUBOCTb. https://resh.edu.ru/subject/lesson/5387/
89 IMpakTnueckas pabota «Myranuu y 1 05 23.04.2024
Jpo30( Ukl (Ha TOTOBBIX
MHKpOIIpenaparax)»
9 3aKOHOMEPHOCTH MYTallHOHHOTO 1 24.04.2024
npolecca. DMUTeHeTHKA U SMIUT€HOMHKA
T'enernka uenoseka. [IpakTuueckas https://resh.edu.ru/subject/lesson/3653/
91 pabota «CocTaBiieHHE U aHAIN3 1 0.5 25.04.2024
POJIOCIIOBHOM»
92 MeTo/Is! MeIIMHCKOH TeHeTHKI 1 02.05.2024 https://resh.edu.ru/subject/lesson/3653/




3HaUYCHHE MEIUIIMHCKON ICHETHKH B

93 NPEIOTBPAILCHUN 1 JICUCHUH 1
TeHETHYCCKUX 3a00JIeBaHMIl YelloBeKa
OCHOBHBIE TIOHSATHS CEEKIIHH. https://resh.edu.ru/subject/lesson/3861/
04 JlaGoparopHas pa60T21 «M3y4eHue copToB 1 05 07.05.2024
KYJIBTYPHBIX PaCTECHUI ¥ TIOPOJ
JOMAIITHUX )KUBOTHBIX»
MeToIbI CENEKITHOHHON PaboThL. https://resh.edu.ru/subject/lesson/3861/
95 Jlaboparopnas pabota «3yuenue 1 0.5 08.05.2024
METOJIOB CEJIEKLIUH PacTeHHIN
JIOCTHIKEHUSI CETIEKITHN PACTEHUIA 1 https://resh.edu.ru/subject/lesson/3861/
96 »KUBOTHBIX. [IpakTiueckas paboTa 1 14.05.2024
«IIpuBUBKa pacTeHUI»
97 CoxpaHeHHe, U3y4CHHUE U HCTIOIb30BaHUE 1 15.05.2024
TeHETHYECKUX PECYypPCOB
BuoTeXHONIOrHs KaKk HayKa 1 OTpacib
98 npousBocTea. [Ipakruyeckas padora 1 0.5 16.05.2024 https://resh.edu.ru/subject/lesson/3939/
«zyueHne 00bEKTOB OMOTEXHOIOTHIY
99 OCHOBHBIC HATIPABIICHHUS CHHTETHYCCKOM 1 21.05.2024
Omostorun
100 XpoMOcOoMHas M FeHHAasi HHXCHEPUs. 1 22.05.2024
101 MeuiHCKHE OHOTEXHOIOTHN 1 23.05.2024
PesepaHblii ypok. [ToBTOpenue,
102 . 1
000011IeHE, CHCTEMAaTHU3aIMs 3HaHUIH
OBIEE KOJIMYECTBO YACOB I10 102 135

[TPOI'PAMME




YYEBHO-METOJINYECKOE OBECITEYHEHHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
* buonorus, 10 xacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj peaakiuei
[Taceunuka B.B., Akuuonepnoe o0miectBo «M3natenbetBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoauueckoe nocodue k yueOHuky A. A. Kamenckoro, E. A. KpukcyHosa, B. B. [laceunnka
«buonorus. O6mas 6uonorus. ba3ossiii ypoBenb. 10—11 kmacch»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.bio.1september.ru - razera «buoIOTHs - MPHIOKEHHE K «1 CEHTAOPS»
WWW.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHUU

WwWWw.edi0S.ru - DIA0C - IEHTP AUCTAHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueOubie MaTepralibl U CJIOBapH Ha caite «Kupuint u
Medoauii»

http://school-collection.edu.ru Equnas komnekuus mudpoBeix 00pa3oBaTebHbIX
pecypcoB.

http://window.edu.ru/ Enquroe okHO 1ocTymna K 00pa3oBaTeIbHBIM pecypcam
http://www.priroda.ru — Ilpupoa: HaMOHAIBHBIH TOPTAIL.

http://obi.img.ras.ru — ba3a 3Hanwuii 10 OMOJIOTUH YeoBeKa. YUeOHUK MO MOJICKYJISIPHON
OMOJIOTHH YesloBeKa, OHOXMMUH, (DH3HOIOTHH, TEHHOM U OSITKOBON MH)KEHEPHH.
http://www.zoomax.ru — 300J10THs: YEIOBEK U JOMAIIHHUE )KUBOTHBIC.
http://www.fipi.ru — ®enepanbHblii KHCTUTYT MEAArOTUISCKUX U3MEPCHUI
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