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INOACHUTEJIBHASA 3ATIMCKA

Pabouass mporpamma mo mpenmery «buomorus» paszpaboTaHa B COOTBETCTBHH C
TpeOoBanusiMu  DenepalibHOTO TOCYJApPCTBEHHOTO 00pPa30BaTEIBLHOTO CpPEAHEro  OOIEero
oOpa3oBaHus (ymeepoicoen npukazom Munoopnayku P® om Ne 371 or 18.05.2023 r.,
KOHIICTIIIMEH  pa3BUTUs  OWosiormueckoro obOpasoBanus B  Poccuiickoit  deneparuun
(omobpena pemenneM ¢enepaabHOro y4eOHO-METOAUYECKOTO 00BbEIUHEHUS o
obmemMy oOpa3zoBanuio, mpoTokosn oT 29 ampens 2022 1. Ne 2/22), ¢ ydyerom DenepanbHOU
o0pa3oBaTeNbHONW MPOrpaMMbl CpeiHEro oO0mero o0pa3oBaHUs, YTBEPKIACHHOW IPHKa30M
Munnpocsenienust PO ot 16 HosOps 2022r. Ne994.

Y4eOnblii ipeAMeT yriryosnéHHoro ypoBHs u3zydeHus (10—11 kmaccel) sBISETCS OJHUM U3
KOMIIOHEHTOB  TpeaMeTHol  obnactu  «EcTecTBeHHO-HayuHble mpeameThl».  CoriacHo
nonoxeHussMm ®I'OC COO mnpodunbHble ydeOHBIE MPEAMETHI, M3ydaeMble Ha yriayOaéHHOM
YPOBHE, SBISAIOTCS CrOcOoOOM auddepeHnranui oOydeHUsT Ha YpPOBHE CPEAHET0 OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEUUTh PEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CPETHUM
o0mmM, cpeaHuM MpodeCCHOHATBHBIM M BBICIIIMM 00pa3oBaHHEM. B TO ke BpeMs KaXKIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTHUPOBAH Ha TPUOPUTETHOE pEIlIeHUE
00pa30BaTelbHBIX, BOCIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C NpodopHueHTaueit
0o0y4Jaromuxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW OOJIaCTM HAy4yHOTO 3HaHUS,
CBSI3aHHOTO C OHOJIOTHEH, MEAMIIMHOM, SKOJOTHUEU, ICHUXOJIOTHEH, CIOPTOM WA BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHHe O LIETU U 3aa4ax
U3ydeHus yaeOHoro npeamera «bruonorusy Ha yriyOI€HHOM ypOBHE, ONpEeIsieT 00s3aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEpKAHME, €ro CTPYKTYpUpPOBaHHME IO pas3ieiaM M Temaw,
pacnpeziefieHue o KiiaccaM, peKOMEHIYyeT MOCIe0BaTeIbHOCTh U3YUYEHUS yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX U BHYTPUIIPEAMETHBIX CBS3€d, JIOTHMKM Yy4eOHOro Mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOy4aromuxcs. B mporpamme mo OHOIOTMH pear30BaH MPUHIIMIT
IPEEMCTBEHHOCTH C H3yY€HHEeM OHOJIOrMH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHMA,
Onmaromaps 4yeMy [pPOCMaTpPHBAeTCS  HAMPaBICHHOCTh Ha  MOCIEAYyIoIlee  Pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, KOJOTHUYECKOTO MBIIUICHUS, IPEICTaBICHUNA O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIMTaHHE OEpPEeKHOrO OTHOILIEHHS] K OKpY)Karolled NpupogHoi cpene. B mporpamme 1o
OMOJIOTUM TakXKe MOKa3aHbl BO3MOXXHOCTH ydeOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuit ®PI'OC COO k MmiIaHUPYEeMBIM JMYHOCTHBIM, METAlpeAMETHBIM M NPEIMETHBIM
pe3yapTaTaM oO0ydeHuss U B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHLHOMN
JESTEIbHOCTH OOyYarolMXCcsl MO0 OCBOEHHUIO COJEpXaHUs Ouojiornyeckoro oOpa3oBaHHs Ha
YpOBHE CpefHero oo1ero oopazoBaHusl.

VY4eOublii npeamer «buonorusi» Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHUs 3aBepIIacT
Ounonoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH HA pacCIIMpEHUE U yriIyOJieHne 3HaHUM
0o0ydJaronuxcsi O J>KMBOM TPUPOJE, OCHOBAX MOJEKYJSIPHOW U KIETOYHOW OMOJIOTHH,
HMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, TEHETUKHU, CENEKIIMH, OMOTEXHOJOTHH, IBOJIOIMOHHOTO
YUEHUS U IKOJIOTHUH.

Nzydenue yuebHoro npeamera «buonorus» Ha yriayOJIeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOATOTOBKY OOYYAIOMMXCSl K TOCIEIYIONIEMY TOJIYYCHUI0 OMOJIOTHYECKOTO O00pa3oBaHUS B
By3aX M OpPraHM3aIsIX CpPeIHero mpogecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro COJIEepKaHUS
COCTaBISIET CHUCTEMa OMONOTUYECKUX 3HAHUH, MONYYEHHBIX MPU H3YYCHHH OOYUYaIOUTUMUCS
COOTBETCTBYIOILIUX CHCTEMaTHYECKHX pa3/ejoB OHOJOTMHM Ha YpPOBHE OCHOBHOIO OOLIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS NOTy4aroT pa3Butue. Tak, paclIMpeHbl U yriayOiaeHbl
OMOJIOTUYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBeKa,
o0IIMX 3aKOHOMEPHOCTSIX JKU3HM, JOMOJHHUTEIHHO BKJIIOYEHBI OWOJOTMYECKHE CBEICHUS
MPUKIIATHOTO ¥ TIOMCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIIOIh30BaTh KaK OPUEHTHUPHI IS



nocienyoomero Beidopa mnpodeccun. BosMokHa Takxke MHTErpanus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, MTOTYICHHBIMU 00YJaIOIIUMUCS TIPH U3y4eHUU (DU3UKHU, XUMUH,
reorpaduy ¥ MaTeMaTHUKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMYy mpenMery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIOLUOHHBIM MOAXOAbI K M3yueHUIo Ouosoruu. CoOriacHo MM, HU3y4aroTCs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
SBOJIIOIIMM OPraHMYECKOr0 Mupa Ha 3emiie, COXpaHEHHs OHOJOTMYEeCKOro pazHooOpa3us
miaHeTel. Tak, B 10 Kiacce HM3ydarOTCs OCHOBBI MOJICKYJISIPHOW M KJIETOYHOM OHOJIOTHH,
SMOPUOJIOTUH U OUOJIOTUU Pa3BUTHUS, TEHETHKU U CEJICKIUH, OMOTEXHOJIOTUU U CHUHTETHUECKON
OMoJIOTHH, AaKTyaJU3UpPYIOTCS 3HAaHUS OOydJalolmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢usuonorun venoseka. B 11 kiacce M3ydaroTcsi SBOJIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
ydeHue o onocdepe.

VYueOuplii mnpeamer «buonorus» mpus3BaH OOECHEUUTh OCBOCHHE OOYydYalOIIUMUCS
OMOJOTMYECKUX TEOpPUH M 3aKOHOB, WJAEH, NPUHLUUIOB M IpaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHBI MMpA, 3HAHUU O CTPOEHUH, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHIKCHMSIX, COBPEMEHHBIX HCCIICJOBAHUSX B OHOJOTHU, MPUKIAIHBIX ACIEKTax
Ouonornyeckux 3HaHWH. [ pa3BUTHS W MOIJEpKAHUS MHTEpeca 00y4aromuxcs K OHOJIOTHU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOTO MaTepUaia B COJIEPIKAaHUH TPOTPAMMBI 110
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIICHUS U PAa3BUTHS TOW WIM MHOMN
o0nacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B PEIICHHE BaKHEHIINX
OHMOJIOTUYECKHUX M HKOJIOTHUECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOnEHHOM ypOBHE — OBJIa/ICHUE
O0y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOM OpraHu3aliu >KUBBIX CHCTEM
pa3HOro paHra v NpHOOpeTeHUEe YMEHHM MCIOJIb30BaTh 3TH 3HAaHUA B (JOPMUPOBAHUU UHTEpeEca
K OINpeAen€HHOl 001acTH MPOPECCHOHATBHON JIEATSIBHOCTH, CBI3aHHONH ¢ OMOJIOTHEH, WM K
BBIOOPY y4eOHOTO 3aBEICHUS ISl IPOJAODKCHUS OMOJIOTHIECKOro 00pa3oBaHUs.

JlocTtuxenne menu u3ydeHus ydeOHoro mpeamera «buojorus» Ha yriyOJIEHHOM ypOBHE
o0ecreynBaeTcs pelIeHueM caeIyouX 3a/1au:

OCBOCHHE  OOYyYalOIMMHCS  CUCTEMBI  OHOJIOTMUECKHMX 3HAHHWK: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHX, KOHIEMIMSIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBuiax,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYH) KapTMHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTSAX OMOJIOTUYECKHX CHCTEM (KIIETKa, OpTraHU3M, MOMYJSIus, BU/,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJICJIOBAHHSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOyYaromMxcsi ¢  METOAaMHM  TIO3HAHMS  JKMBOW  MPUPOIBL:
HCCIIEIOBATETLCKUMU METOAaMH OUOJIOTMUECKUX HAyK (MOJEKYISIpHOU U KIETOYHON OMOJIOTHH,
AMOPHUOJIOTUN ¥ OWOJIOTUN PA3BUTHS, TEHETUKU U CENEKINH, OMOTEXHOJIOTMH U CUHTETHYECKOM
OMOJOTUM, TaJCOHTOJOTMH, D3KOJOTUH); METOJaMH  CaMOCTOSITEIbHOTO  IPOBEICHUS
OMOJIOTHYECKUX HCCIeIOBaHUKA B J1abopaTopun M B Ipuponae (HaOMoaeHHe, H3MEepeHHe,
OKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBJIaJIcHHE OOYYaIOLIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN 1
CUMBOJIUKOW; yCTaHaBIMBAaTh CBS3b MEXKAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
HDKOHOMHUYECKUMHU M HKOJIOTHUYECKUMHU TMPOOIEMaMH YelIOBEYECTBA; OIICHUBATH IOCIEIACTBHS
CBOEHM JIEATENIbHOCTH I10 OTHOLIEHUIO K OKpYXKarolled NpHUpPOJHON cpene, COOCTBEHHOMY
3IOPOBBIO U 3/I0POBBIO  OKPYXAlOIIMX JItojiel; OOOCHOBBIBaTh M COOMIOAATh  MeEpbl
npodunakTuku WHQEKIIMOHHBIX 3a00JIeBaHMiA, MpaBUiIa MOBEICHUS B MPUPOJIE U OOeCTIeUeHHS
0e30MacHOCTH COOCTBEHHOH >KM3HENEATETHbHOCTH B UPE3BBIUAWHBIX CUTYAIUSX MPUPOIHOTO U



TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHBIE HAyYHbIE OTKPBITHS B 00JacTu
OHOJIOTHH;

pa3BUTHE y 00YyYaIONINXCS WHTEIUIEKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH B mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHUSIMH B OHOJIOTHUH,
pemaeMbpIMi €10 MIPoOJIeMaMy, METOJOJIOTHEel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
OKCIIEPUMEHTAJBHBIX WCCIICIOBAHHMA, pEIICHUS OWOJIOTHYECKHX 3a/ad, MOJICITHPOBAHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIMTAHHUE Y OOYYarOIIMXCS LIEHHOCTHOTO OTHOLICHHS K >KMBOW NMPHUPOJAE B LIEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHMYECKOH, TIE€HETHUYECKOMH
rPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B TPUPOJIC; UHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHue 00yJaroMMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BaAHUN
(cobmroneHue TmpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, JIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOI'O 3/I0pPOBBbSl U 3/I0POBBSl OKPYKAIOMIMX JIOAEH (COONIONEHHsT Mep
npodunakTuku  3a0oneBaHUi, oOecriedeHne ~ OE30MACHOCTH  KHU3HEACSITEILHOCTH B
Ype3BBIYAMHBIX CUTYAIIUSAX TPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIIOIb30BaHUS
OMOJOTUYECKHUX 3HAHUN M YMEHHI B IOBCEIHEBHOM KU3HU;

CO3/laHUE YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYAIOUIMMHUCS WHIAMBHIYaTbHON
00pa3oBaTeNbHON  TPAEKTOPHH, CIOCOOCTBYIOUICH MOCIEAYIOMEMY MPOPEeCCHOHATHHOMY
CaMOONPEIEIICHUI0, B COOTBETCTBUU C HHIMBUIYaJbHBIMA HMHTEpPECAMH M MOTPEOHOCTIMHU
peruoHa.

OO0miee ymucllO YacoB, OTBEIACHHBIX HA H3ydyeHHE OMOJIOTMU Ha YIiayOJIE€HHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEmo).

Ot6op opraHu3anMoOHHBIX (GOpM, METOJOB U CPEACTB OOydeHus OuoIoruu
OCYIIECTBIISICTCS C Y4ETOM CHEHU(HUKH €ro COACpKAaHUs M HAIPaBICHHOCTH Ha MPOJIOJKEHUE
OmoJoruvYeckoro oOpa3oBaHMs B OpraHU3AUAX CPEIHEro NPO(ECCHOHATHLHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNnbHBIM YCIOBHEM TMPH OOyYeHHH OMONIOTHMU Ha YriayOJIEHHOM YpOBHE SIBIISETCS
MpOBEJCHUE JA0OpPaTOPHBIX U TMpakTHueckux pabdor. Takxke yuyacTtue oOydarmmxcs B
BBITIOJTHCHUHM  TPOCKTHBIX MW y4eOHO-UCCIICIOBATEILCKAX  PabOT, TeMaTHKa KOTOPBIX
OTIpe/IeNIIeTCS y4YUTEelleM Ha OCHOBE MMEIOIIUXCS MaTepUATbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUA
10 KUIACC

CopepxaHue MpPOrpaMMbl, BBIIECJICHHOE KYpPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU utorooi arrecranuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemenHast 6uosorusi — KOMIUIeKCHasi Hayka. Kpatkas ucropus pa3BuUTHS OMOJIOTHU.
buonornueckue Hayku M u3ydaemble UMH MnpoOnembl. DyHAaMeHTaJdbHbIE, MPUKIATHBIE U
MOVCKOBBIE HAYYHBIE HCCIIEOBAHUS B OMOJIOTHH.

3naueHue Ouonoruu B (HOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
mupa. Ilpodeccun, cBsizanHbIe ¢ Ouosorueil. 3HauyeHHWe OHOJIOTMM B MPAKTUYECKOU
NEeSTENIbHOCTH 4YeJIOBEeKa: MEAMIIMHE, CEJbCKOM XO34HCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBI.

JleMoOHCTpan U



[Toptpetsr: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. lapsun, Y. Iapsei, I
Mengnens, B. W. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basuwios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

TabGnuupl u cxembl: «CBsI3p OMOJIOTUU C APYTMMHU HaykaMu», «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cucTeMbl U X H3yYeHHE

JKuBble cuctembl Kak npeaMer u3ydeHus ounosoruu. CBOMCTBA JKUBBIX CUCTEM: €IUHCTBO
XUMHYECKOIO COCTaBa, IUCKPETHOCTb W LEJIOCTHOCTb, CIOXKHOCTb M  YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTb, CaMOOpPraHM3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APakKUMOCTD,
U3MEHYMBOCTB, POCT U pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSPHBIMA, KIECTOYHBIA, TKAHEBBIM,
OpraHU3MEHHBIN, HOMYJISIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OuoreoneHOTHYECKUIT),
6uocdepHsbiil. IIpoueccsl, NpouCXoAsIMe B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak opma cymecTBoBaHusl Marepun. Hayku, u3ydaroniue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPraHU3ALUU.

N3yuenue xuBbIX cucteM. Metoasl Ouosnornyeckoi Hayku. HaGumronenue, nsMmepeHue,
JKCIIEPUMEHT, CHCTEMaTu3aluus, MeTaaHanu3. [loHaTue o 3aBUCMMONM UM HE3aBUCUMOU
nepemenHo. IlmanmpoBanme skcnepumenrta. [loctaHoBka u mpoBepka rumnore3. HyieBas
runore3a. [lonsTue BEIOOPKHU U €€ 10cTOBEpHOCTh. Pazopoc B Ouoiornueckux JaHHbIX. OLeHka
JIOCTOBEPHOCTH IOJIyYE€HHBIX pe3yJbTaToB. [[pMUnMHBI NCKaXEHUS PE3yJIbTaTOB HKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoOHCTpaL U

Tabmuubt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bHoNOrHYEecKHe CHUCTEMBI»,
«CBoiiCTBa )KMBOW MaTepun», «YpPOBHU OpPraHU3alliU KUBOH NPUPOAb, «CTpOeHUE KUBOTHON
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OpPraHHU3May,
«buoreonenosy, «buocdepay, «MeToabl H3ydSHUS KUBOU TPHUPOJIBI».

O6opynoBanue: 1abopatopHoe 000pyAOBaHHUE JIsi TPOBEACHUS HAOIIOACHU N, U3MEPEHU,
DKCIIEPUMEHTOB.

IIpakTyeckas padora «lcnonp30BaHME paA3IMYHBIX METOJOB IIPU M3YyYEHUU JKUBBIX
CHUCTEMN.

Tema 3. Buosnorus kjierku

Knerka — cTpykTypHO-(QYHKIMOHAJIbHAS €AMHULA KUBOrO. McTopus OTKPBITUS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOpHUHU.

MeTobl MONEKYJISIPHOM UM KIETOYHOM OMOJOrMHM: MHUKPOCKOIHSA, XpoMmaTorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, AuddepeHnnanbHOe  LEHTpU(YTUpOBaHHE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue ukcuposanHvix Kiemox. DIEKTPOHHAS MUKPOCKOIHSL.
Kongoranvnas muxkpockonus. Bumanvnoe (npudsicuznennoe) uzyuenue Kiemox.

JleMoOHCTpaL U

IToptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOM», «DIEKTPOHHBI MUKpockom», «Mcropus
Pa3BUTHUSA METOI0B MUKPOCKOIIHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIPENapaTbl PACTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTOJOB KIIETOYHOM Ouosioruu (Xxpomarorpadus,
anektpodopes, muddepennranbaoe eHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH



XHUMHUUYECKUH COCTaB KIETKU. Makpo-, MUKpPO- U yJIbTPaMHUKPO3JIEMEHTEL. Boaa u €€ poib
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMM KIETKH, TEIUIOPETYJIALUN.
MunepasnbHbIe BEllecTBa KJIETKH, UX Ouosorndyeckas posb. Posb KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KJIETKU. bruonornyeckue nonumepsl. beiaku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OeiakoBOM Moiiekyinbl. llepBuuHas cTpykTypa Oenka, menTHIHAS
CBsA3b. BTOpuuHas, TpeTuuyHas, yeTBEpTHUYHAs CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccudukanus 6enxoB. bruonornueckne GpyHKIun 6enKkoB. [Ipuonui.

VYrneBoapl. MoHOcaxapuabl, Jucaxapyuabl, OJIMrocaxapuibl M mojucaxapuabl. OOmui
IUIaH CTpOeHuss U (U3MKO-XMMHYECKHE CBOMCTBa YyrieBoaoB. buonornueckue ¢GyHKIuu
YIJIEBOJIOB.

Jlumuael.  TmapodmnbHo-THapOdOOHBIEe  cBoiicTBa.  Knaccudukaunmss — aummmos.
Tpurnuuepuasl, Gochonunuabl, BOCKU, crepouipl. buonornyeckue Gpynkuun nunuaos. Obuue
CBOIiCTBa OMOJOTMYECKMX MeEMOpaH — TEKy4decTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie xucnorel. JIHK u PHK. Ctpoenue HykiemHoBbIX KucaoT. HykieoTuusl.
[Mpunuun xkomruiementapuoct. I[IpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupais.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunst PHK. ®ynknun PHK B kietke.

Crpoenue mosekynsl AT®. Makpospruueckue cBsizu B mojiekyine AT®. buonoruueckue
¢byakuun  AT®. BoccTaHoBICHHBIE TEPEHOCUMKH, HX (QYHKIMH B KIETKe. /[pyeue
HYKIeo3uompugocgamul (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHast OWonorus: OMOXMMHUYECKHE W OMOPHU3NUECKHE HCCIEIOBAaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpBl OMOMOINIeKyNl. Mooeruposanue cmpykmypsvl U  QyHKyuil
buomonexyn u ux Komniekcos. Komnvromepruiti Ousaiin u opeanuyecKuti CuHme3s O6UOMONEKY U
UX HENPUPOOHBIX AHATI0208.

JleMoOHCTpaL U

[Toprpersr: JI. [Tonunr, [x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, ®. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacmpeneneHne XUMHYECKHX JJIEMEHTOB B  HEKHUBOM IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOABI», «BemectBa B cocTaBe oOpraHuzMoB», «CTpoeHHE MOJIEKYNbl OeKay,
«CTpyKTYypbl OenKoBOW MOJEKyIb», «CTpoeHHE MOJEKYd YrieBoAOB», «CTpOoeHHE MOJEKYI
munuaoBy, «HykinenHoBbie KUCTOTEY, «CTpoeHue MoneKyiabl ATDy.

OO6opynoBaHue: XUMUY€ecKasi Iocy1a 1 000py10BaHHeE.

JlaGopaTopHas pa6ora «OOHapyxeHHe OEJIKOB C TOMOIIbIO KAUE€CTBEHHBIX PEaKIuil».

JlabopaTopnas padora «lccienoBaHne HyKIEMHOBBIX KUCIIOT, BBIJEIECHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u GyHKIMH KIETKH

Tumbel KJIETOK: dyKapHOTHUYECKassh M MpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHUS KIETKH.

CtpoeHne TMpOKapUOTHUECKOM KieTkh. KierouHnas cTeHka OakTepwii W apxeil.
OcoOeHHOCTH CTpOeHUs TeTepoTpoHON U aBTOTPO(PHON MPOKAPHOTUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIIEHO3AX.

Crpoenrie 1 (QyHKIIMOHHUPOBAHUE dYKapHOTHUECKOW kieTkH. IlnazmaTuueckas memOpaHa
(mna3manemma). CTpykTypa Iula3MaThyeckoil MeMOpaHbl. TpaHCIOPT BeHIECTB dYepes
I1a3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (quddys3us, obnery€éHHas nud@ysus), aKTUBHBII
(mepBUYHBIA U BTOPUYHBIM akTUBHBIA TpaHcnopt). [Tomymponumaemocts mMeMOpansl. Pabota



HaATPHUIl-KaJIMeBOro Hacoca. DHAOMUTO3: MUHOIUTO3, (parounTo3. Dk30unTo3. Kinerounas crenka.
CrpykTypa 1 GyHKIMU KIETOUYHOM CTEHKH PacTEeHHi, TpHOOB.

[urommaszma. I{urozone. [lutockener. JIBwkenwe nuTomiazMbl. OpraHousibl KJIETKH.
OnHomMeMOpaHHBIC OPraHOMBI KJICTKHU: 3HAoIazMarudeckas cetb (DIIC), anmapar I'onbmxu,
JM30COMBI, UX CTpoeHHE M (PYHKIUH. B3amMOCBSI3b OJHOMEMOpaHHBIX OPTraHOWOB KIIETKH.
CrpoeHne TpaHyISIpHOTO peTUKyinyma. Mexanusm Hanpasnenus 6enxkoe ¢ OIIIC. Cunres
pactBopuMbIX  OenkoB. CuHTE3  KiIeTOYHBIX  MeMOpaH. [I'mankuii  (arpaHyJisipHBIN)
sHoIIIa3MaTHUecKuil petukyinyMm. CekperopHas (yHkuus anmapara [onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmupoexa benkoe 6 annapame I onv0ocu. TpaHCHIOPT BELIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOWbI KJIETKH: MUTOXOHIPHMHM, IJIAcTUIbl. [Ilpoucxoorcoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKUMM MHUTOXOHApUH U miuacTuj. [lepBUuHBIE, BTOPUYHBIE U CIIOXKHBIE IUIACTH/IBI
(OTOCHHTE3UPYIOIUX  JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEHKOIUIACTHI ~ BBICIIMX
pacTeHHuil.

HememOpannblie opranouabl kietku CtpoeHue U (yHKIUU HEMEMOPAaHHBIX OpraHOMJIOB
kieTkd. PuGocomsbl.  Ilpomesicymounvie  gunramenmol. MukpodunameHTsl. AxmuHogvie
Mukpoghunamenmoi. MBIIICUHbIE KICTKU. AKMUHOBblE KOMNOHEHMbL HEeMbIUEUHbIX KIEmOK.
Muxkpotpybouku. Knetounelii nentp. CTpoeHHE U JBHKEHUE JKIYTUKOB M PECHHUYEK.
Muxkpotpy6ouku nuroruiasmsl. Llentpuons. berku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mmukpompybouxkamu. Momopnvie 6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHUE W (DYHKIUH.
SAnepHslii 6enkoBbIii MaTpukc. [IpocTpaHCTBEHHOE PacnoIOkKEHUE XPOMOCOM B UHTEp(ha3HOM
aape. dyxpomamun u 2emepoxpomamun. belku XpoMaTHMHa — TMCTOHBL. JJunamuxa s0epHou
06010uKU 8 MUumo3se. HoepHulii mpancnopm.

Knerounsle  BritoueHusi.  CpaBHHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTUTENBHOM, KUBOTHOM, FPUOHOI).

JleMoHCTpan U

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmuupl 1 cxembl: «CTpOEHHE DSYKAPUOTHUECKOW KIETKW», «CTpOeHHE IKUBOTHOM
KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIpHUN», «Aapo», «CtpoeHue
IIPOKAPUOTUYECKOM KIIETKH.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIPENapaTbl PacTUTENIbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpenaparbl 0aKTepualbHbIX KJIETOK.

JlabopaTopnasi paGora «/3ydueHue cTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOUYHONH MEMOpPaHBD».

JlabopaTopnas padora «/ccnenoBaHue mia3mMonMs3a U AEMIa3MOJIA3a B PACTUTENIBHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue NBUKEHUS UTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB U NPeBpalliecHHe JHEPTHH B KJIeTKe

AcCUMMIIAIMS ¥ JUCCUMIIISALUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEIIeCTB:
aBTOTPOQHBIH U  reTepoTpodHBIA. YuyacTue KHUCIOpoAa B OOMEHHBIX  Ipoleccax.
OHepreruyeckoe obOecrnieueHue kietku: npespamienue ATd B 0OMEHHBIX Tpolleccax.
depMEeHTAaTUBHBIN XapakTep peaknuid KIEeTOYHOTro Mmerabonu3ma. dDepMeHTH, UX CTpOEHHE,
cBoiicTBa W MexaHu3M jaedcTBus. Kodepmentsl. Otianuusi (epMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl UM OEIKU-UHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKINI OT pa3IuYHbIX (PAKTOPOB.

IlepBUUHBI CHHTE3 OpraHMYECKHUX BEIIECTB B KieTke. DoTocuHTE3. AHOKCUCEHHbIN U
oKcuceHnvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbl



peakyuonrozo yeumpa. Ponp xnopomnactoB B mporecce (potocuHTe3a. CBeTOBas M TEMHOBAst
dazel. @omoovixanue, Cz., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTD (DOTOCHHTE3A.
Bnustaue pa3nnunbix pakTopoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

Xemocunre3.  Pa3zHooOpasume  OpraHu3MOB-XEMOCHHTETHKOB:  HUTPUPHUIHMPYIOIINE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbl Opoxenus. [IpoayKTsl OpoKeHHSI M UX HCIIOJIB30BAaHHE
4yelloBeKOM. AHa’3poOHbIE MHUKPOOPTaHM3Mbl Kak OOBEKThl OMOTEXHOJOTMHU U BO30YyIUTENN
Oose3Hei.

AdpoOHBIE OpraHu3Mbl. JTambl SHepreTuyeckoro obOMeHa. I[loAroTOBUTENBHBIN 3Tarl.
['mukonu3 — 6ECKUCIOPOAHOE PACUIEINIEHUE TIIIOKO3bI.

buonoruueckoe okuciaeHue, UM KIETOYHOE JibIXaHue. Posib MUTOXOHIpUI B Ipoueccax
ounonoruueckoro okucienus. Luknnyeckue peakuuu. OkuciautenbHoe (GochopuimpoBaHue.
Ouepeuss membpanunozo epaoueuma npomonos. Cunmes ATD: paboma npomomnnoti ATD-
cunma3zvl.  llpeumymectBa a’poOHOro myTH oOOMEHa BEIIECTB MEped  aHadpPOOHBIM.
O} PeKTUBHOCTD IHEPTreTHIECKOTO 0OMEHa.

JdeMoHcTpannn

[Hoprpetsr: Ix. [Ipuctiu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCUHTE3», «DHEPreTHYeCKUil oOMeH», «buocuHTE3 Oemkay,
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000py0BaHUE IS IPUTOTOBIICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlabopaTopuasi pa6ora «l3yueHue KaTaJIUTHUYECKOH aKTUBHOCTH (EpMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlabopaTopnasi pabGora «M3yyeHue (QepMEHTATUBHOIO paCHICIJICHUS TEepOKCUAA
BOJIOPO/Ia B PACTUTENBHBIX M JKUBOTHBIX KIIETKAX».

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U BIXAHUS.

Tema 7. HacneacrBenHass HHGOPMALHS U pean3anus eé B KJIeTKe

Peaknmu marpuaHoro cuHTe3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX MAaTPUIHOTO
cuHTe3a. Peanmmzammsi HacienacTBeHHOM uWHQopMmanuu. ['eHeTHYeckuii KOJ, €ro CBOMCTBa.
Tpanckpuniust — Matpuunblii cuate3 PHK. [IpuHIMIBI TpaHCKPUNIMKM: KOMILIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OunocunTesze Oenka. YcioBus
6uocunresa 6enka. Koguposanue amuHokuciot. Poib pubocom B GMocuHTE3€E OemKa.

Coepemenuvie npedcmasienus o cmpoeHuu cenog. OpraHu3aiys TeHoMa y MPOKapuoT U
9yKapuoT. Perynsius akTUBHOCTH T'€HOB y mpokapuoT. ['mmoreza omepona (P. XKakob, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pezynayuu pabomul ceHog. Perynsaius 0OMEHHBIX MpoLeccoB B KieTke. KieTounslit romeocras.

Bupycel — HeksleTouHbIe (OPMBI J)KU3HU M OONUratHble napa3uthl. CTpoeHHEe MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kusneuwwiti yuxn JIHK-cooeporcawyux
supycos, PHK-codepawcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3abosneBaHusi uenoBeka, KHBOTHBIX, pactenuid. CIIUJ], COVID-19,
COLMATbHBIE U METUIIMHCKHE TIPOOIEMBI.

Buoungpopmamura: unmeepayus u anaiusz donvuiux maccusos («bigdatay) cmpyxkmyphuix
buonocuueckux oaunvix. Hanomexmonocuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie
@yukyuu 6enxkos. Cnocobbi 00cmasKu 1eKapcme.



JleMoOHCTpanuu

[Toptpetsr: H. K. Konbios, /. 1. IBanoBCKHiA.

Tabmumpr w  cxembl: «buocuHTes Oenka», «['eHeTmueckuit Koay, «Bupycei»,
«baxTtepuodarm.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBbIH UK KIETKH

Knerounslii nuki, ero mepuoisl u perymsauus. Murepdaza u muro3. OcoOeHHOCTH
poleccoB, nporekatonux B uHTepdase. [logroroska kietku Kk genenuto. [Ipecunrernyeckuit
(IOCTMUTOTHUYECKHI), CUHTETUYECKHM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) MEePUOJIbI
uHTEpQa3bl.

Marpuunsnii  cunre3  JHK -  pemnukanusa.  [lpunnuner  perumkanumn — JIHK:
KOMIUIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIBbHOCTh. MexaHusm
permmukanuu  JIHK.  Xpomocombl. Ctpoenne xpomocoM. TemoMepsl U TelloMepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapuoTUN. MIUIOWAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
['omostornynbie XpoMocoMBI. [1010BbIE XPOMOCOMBI.

Henenune kierkn — mMuto3. CTaguum MHTO3a WM NMPOUCXOJSALIME B HUX IpoLEcChl. THIIbI
muto3a. Kapuoknnes u uutokunes. buonornueckoe 3HayeHuE MUTO3a.

Perynsuuss MuroTnueckoro nukiaa kietkd. [IporpamMmupyemas kierouHas ru0enbp —
aronTo3.

Knerounoe sipo, XxpoMocombl, GYHKIIMOHATIbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposasn knemkay» — buounghopmamuuecxkue
Mooenu HYHKYUOHUPOBAHUSL KILEMKU.

JleMoOHCTpaL U

Tabmuipel u cxembl: «KU3HEHHBI LUK KIETKH», «Muto3», «CTpoeHHE XpOMOCOM,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoIpenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKay.

JlabopaTopnasi padora «l3y4eHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTopnas pabora «HabGmroneHne mMuTo3a B KJIETKaX KOHYMKA KOpeHIKa Jiyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CtpoeHue u GyHKIIMH OPraHU3MOB

buonornueckoe  pa3zHooOpasue  opraHusmMoB.  OJHOKJIETOYHBIE,  KOJOHHUAJIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEACSATENIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHBIE BOJIOPOCIIH, Ipyrue NpoTUCThl. KonoHuanbHbIe
OpraHu3MBl.

B3anmocBA3b 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, opraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1einoe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs,
IPOBOJIAIIAs, OCHOBHAsA, MexaHuueckas. OCOOEHHOCTH CTPOEHUs, (PYHKIUH M pacloNoXeHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu JKUBOTHBIX M  4YenoBeKa. THUMbI JKMBOTHBIX TKAaHEW: AIUTETUANbHAs,
COEMHUTENIbHASA, MbllIeuHasi, HepBHasi. OCOOCHHOCTH CTpOeHUs, (PYHKUUNH U paclonOXKEHHS
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Opranel. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U 4yenoBeka. OyHKIIMYU OpraHOB U CUCTEM OPTaHOB.

Omopa Tema opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHblli 1 BHyTpeHHUN ckeneT. CTpOeHNE U TUIIBI COEIUHEHUS
KOCTEH.



JIBukeHHEe OpraHu3MoB. JIBMKEHHE OJHOKIIETOYHBIX OPraHU3MOB: aME&OOUTHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)KE€HHE MHOTOKJIETOYHBIX pACTeHUH: TpPOMU3Mbl M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeJIOBeKa: MbllieyHas cucrema. Pednekc. CkeneTHbie
MBILIIBI U UX paboTa.

[lutanue opranuszmoB. [lornomienre BOJbI, YIIEKUCIOTO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [lutanue >KUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBAPEHHUE.
IluraHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbl MUIIEBAPUTEIBHOTO Tpakrta. llumeBapurenbHble
skenesbl. [IumeBapurenpHas cucremMa 4yeaoBeKa.

Hpixanue opranu3MoB. [[pixanue pacrenuid. [[pixanue sxuBoTHBIX. Juddy3us razos uepes
MOBEPXHOCTh KIIeTKU. KokHOe nbixanue. JlprxarenbHas MOBEpPXHOCTh. JKabepHoe U JErodHoe
npixanue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. JBOJIOIMOHHOE YCIOXHEHUE
CTPOCHHMs JIETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXxaTenbHas cUCTEMa 4YeloBeKa. MexaHu3Mm
BEHTWISILIMM JIETKUX y NTUI U MIIEKONUTarOIuX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

Tpa"cnopT BewECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBbI pacTeHui. TpaHcmopt
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjile, KpPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru
KpOBOOOpaIeHHs.  OBOJIIOIMOHHBIE  YCIOXXHEHHSI  CTPOCHHS  KPOBEHOCHOM  CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boinenenne y opranu3moB. Beinenenue y pacreHuil. Beiaenenue 'y KMBOTHBIX.
Cokpatutenbubie Bakyonu. Opranbel BbiaeneHus. DuibTpanus, cekpenus U obpaTHoe
BCACBIBAHHE KaK MEXaHU3MbI pabOThl OPraHOB BbiAeNneHus. CBs3b MOJOCTH Teja ¢ KPOBEHOCHOM
U BBIICTUTEILHOM CHUCTEMaMU. BpineneHre y MO3BOHOYHBIX KUBOTHBIX M 4YesioBeka. [loukwu.
Crpoenne u pyHKkunonupoBanue HeppoHa. Od6pazoBaHne MOYH Y YEIIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3aluTa Yy MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. CpencrBa nacCuBHOM U
XUMHYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U X TPOU3BOAHBIC. 3alIMTa OPTaHU3Ma
or Oonesneil. MMmyHHas cucrema uenoBeka. KIleTOUHBII W TyMOpalbHBII WMMYHHTET.
Bpoxnénublii M npHOOpETEHHBIM  crienupUuUecKuil UMMyHHUTET. Teopus KJIOHAJIBHO-
cenexktuBHoro nmmyHnurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocmanurensHble OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 3a00JI€BaHUN.

PazapaxxuMocTe M perynduuss y OpraHu3MoB. Pa3ipaxuMoCTb y OJHOKIIETOYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisinius y pacteHuil. PocToBble BelecTBa U UX
3Ha4YCHHUE.

HepBhasi cuctema u pedrexTopHas peryiasuus y >KMBOTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTaenbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bedycrnoBHbie u
YCJIOBHBIE PE(IIEKCHI.

['yMopasibHast perynsiusi W SHIOKpPUHHAs CHUCTEMa XUBOTHBIX U uesioBeka. JKeresbl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelCTBHE TOPMOHOB. B3aMMOCBSI3p HEPBHOM U
SHIOKPUHHOU cucTteM. [ mmoranamo-runoduzapHas cucrema.

JleMoOHCTpaL UK

IToptpert: U. I1. ITaBnoB.

Tabmuiel U cxeMbl: «OITHOKIETOYHBIE BOAOPOCINY, «MHOTOKJIETOUHBIE BOJOPOCIN,
«baktepun», «lIpocreitmue», «Opranbl LBETKOBBIX pacTeHUil», «CHUCTEMBbI OpPraHoOB
MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpOeHHE HACEKOMBIX», «TKaHM pacTeHUi»,
«KopueBsie cuctembr»y, «Ctpoenme ctebisn», «CTpoeHHE JMCTOBOM IUIACTHHKWY, «TKaHU
JKUBOTHBIX», «Ckener 4yenoBekay», «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemay,
«/prxarenbHass  cucrema», «HepBHas cucrema», «Koxa», «MblleyHas CUCTEMay,



«BplaenurenbHas cucreMa», «JHIOKpPHHHAs cucrteMay, «CTpoeHue MbIeDy, «MIMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUS pacTeHMiD», «KpOBEHOCHBIE CHUCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHHe ruapb», «CTpoeHue miuaHapun», «BHyTpeHHee CTpOeHue JOKIEBOrO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nTuny, «HepBHas cucTtemMa MIIEKONUTAIOIINX,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpENnapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UIVIOKOXKHX, JKUBbBIE
9K3EMIUISIpbl KOMHATHBIX pacTeHUil, repOdapuu pacTeHUI pa3HbIX OT/ENOB, BIAXKHBIE IIPENapaThl
KHUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHUE NIl JIEMOHCTpAalUd [IOYBEHHOIO M  BO3AYIIHOIO IMTAaHUSA PACTEHUH,
pacuienieHus Kpaxmaja M OelkoB 1oj JeiictBueM (epMeHTOB, 0OOpylOBaHHE UL
JEMOHCTpPALIMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTECIIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JlaboparopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

JlabopaTopnas padora «l3yueHne opraHoB IBETKOBOT'O PaCTEHUS.

Tema 10. Pa3MHoOKeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U T10JIOBOE. Buibt
6ecI0J10ro pa3sMHOKEHUS: IOYKOBAaHUE, CHOPYIISIIUS, (parMeHTalusl, KIOHUPOBaHHE.

ITomoBoe pasmHOxeHue. IlosnoBele kieTku, uiau ramerel. Meno3. Cragum Melosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  pasButue. l'ameroreHe3 y KMBOTHBIX. [loyoBele  JKene3sl.
OOpa3oBaHue U pa3BUTHE MMOJIOBBIX KieTok. CrepmaroreHe3 u ooreHes3. CTpoeHHe IOJOBBIX
KJIETOK.

Om1og0TBOpEHHE M AMOPUOHAIIBHOE Pa3BUTHE XKUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

WNunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHUOIIOTUSl — HayKa O Pa3BUTUHU
opranu3mMoB. Mopghozenesz — oOna u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgocenos
u moodenu mopgpozenesa. Craguu sMOpUOreHe3a KUBOTHBIX (Ha IpUMepe JIAryuiku). Jpobnenue.
Tunsl apobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoonenue. bnacmyna, munwvi
onacmyn. OcobeHHOCTU APOOTIEHUsT MIIEKOMUTAIOMUX. 3apOJbILIIEBbIC JIUCTKU (TaCTPYJISALMS).
3aknajKka OpPraHOB W TKaHEeW W3 3apoJIbIIIEBBIX JIMCTKOB. B3anMHOe BiMsHUE 4YacTei
pa3BUBAIOIIETOCS  3apojibliia  (3MOpUOHANbHAS WHAYKIMS). 3akiajka IulaHa CTPOCHHS
JKUBOTHOTO Kak pe3yJbTaT HEpPapXUYECKUX B3aUMOJCHCTBUII TeHOB. BiusHue Ha
SMOPHOHAIBHOE PAa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOLIEH CpEIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuonaneHbli mnepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonorunueckoe 3HaueHUE MPSAMOrO U HENMPSMOIO Pa3BUTHUS, UX PAaCHpPOCTPAHEHUE B IPHUPOJIE.
Tunel pocta >XKMBOTHBIX. DaKTOpbl pEryjsiiMM pocTa >KUBOTHBIX M uenoBeka. Craguun
MOCTAMOPHUOHAIIBHOTO DPa3BUTHS y KUBOTHBIX M yesnoBeka. [lepuoJibl OHTOreHe3za dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOrMYecKHe MPOLECCHI.

PasmHoxeHue u pasButue pacreHuil. ['amerodur u crnopodur. Melo3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Impolecce Meio3za. ['ameToreHes y pacTeHM.
Omiog0TBOpEHHE M pa3BUTUE PACTUTENBHBIX OPraHu3MoB. J[BOWHHOE OIIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJIsLUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JleMoOHCTpan U



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

Tabmuubl u cxembl: «BereraruBHoe pa3MHOXeHUE», « THUIBI Gecrionoro pasMHOXEHUSY,
«Pa3MHOXeEHHE XJIaMHJIOMOHAb», «Pa3MHOXeHHE HBIVIEHB», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SHULEKIETKH W CHEPMaTO30MIA»,
«OcHOBHBIE CTaguu OHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButHe», «Pa3BuTHE MaCKOTO
Kyka», «Passurre capanum», «Pa3Butue JIArymku», «/IBOMHOE OIIIOJOTBOPEHHUE Y LIBETKOBBIX
pacteHui», «CTpoeHrue CeMsiH OJHOJOJIbHBIX U ABYIOJBHBIX pacTEeHUN», «KM3HEHHBIA LHUKII
MOpPCKOM  KamycTbD», <«JKW3HEHHBII LHUKI MXa», <OKHW3HEHHBII UK [anopOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl AULIEKIETOK U CIIEPMATO30M10B,
Mozelb «L UK pa3BUTHS JIATYILIKU Y.

JlaGoparopnass pabGora «/3yueHue CTpOEHHS TIOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass pa6ora «BrlsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOABILIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlaboparopHasi padora «CTpoeHre opraHOB Pa3MHOKEHUS BBICIINX PACTCHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopusi craHOBIEHUSI U pPa3BUTHUsI FE€HETUKM Kak Hayku. PabGotsl I. Menpens, I'. ne
®pusa, T. Moprana. Ponb oreuecTBeHHbIX YU€HBIX B pa3BuTuu reHetuxku. Padorer H. K.
Komnbmora, H. 1. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE TEHETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJIEITbHbBIE
TeHbl, aJbTEPHATUBHBIC TPU3HAKH, JOMHUHAHTHBIA W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TreHoTul, (eHotun. OCHOBHBIE METOIbl TE€HETHKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JleMoOHCTpaL U

[Toprpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuit, I'. 1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeen-PecoBckuii.

Tabmuie! 1 cxeMbl: «MeTOobI TeHETUKIY, «CXEMBbI CKpEIBaHU.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBeiii 3akoH MeHaens — 3aKkoH eAMHOOOpasus
rubpuaoB mepBoro nokosjeHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH Mennaens — 3akoH
pacuieruieHus mpu3HakoB. L{lutonorunyeckre 0CHOBBI MOHOTHOPUIHOTO CKpentuBanus. [ umoresa
YUCTOTHI TAMET.

AHanu3upyroniee  ckpemuBaHue.  [IpoMexyTOuHbBII ~ XapakTep — HacleJOBaHUS.
Pacmensienue npu3HakoB MpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKkOH HE3aBUCHUMOTO
HacJe0BaHus Mpu3HakoB. [{uTonornyeckre OCHOBBI TUTUOPHUIHOTO CKPEIIUBAHMS.

Cuennennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienyieHHOe Hacle0BaHNe
TE€HOB, HAPYIICHHUE CLETUICHUS MEXI1Y TeHaMH. XpOMOCOMHas TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBI MEXAHU3M OIPENENICHUS I0jJa. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbI MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIIEIUVIEHHBIX C MOJIOM.

'enotun kak uenoctHass cucrtema. llneloTponusi — MHOKECTBEHHOE JEHCTBHUE TIEHA.
MHOKECTBEHHbI aJUIeN3M. B3auMoAeicTBUE HeaJUIeIbHBIX TeHOB. KoMIIeMeHTapHOCTD.
Onwucra3s. [Tonmnmepns.

['eneTnyeckuil KOHTPOJb PA3BUTHUSI PACTEHUM, JKUBOTHBIX M YEJIOBEKa, a TaKxke
(GU3HONOTHYECKUX TPOIECCOB, TIOBEIEHHUS W KOTHUTUBHBIX (yHKIMHA. ['eHeTmdeckue



MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3Mbl B3aMMOJACUCTBHS «XO3SIMH — Mapa3suT» U «XO35IMH —
MHUKpOOHOM». ['eHeTHuecKne aceKThl KOHTPOJIS U M3MEHEHUS HaclleCTBEHHOW MH(opMaIiu B
IIOKOJICHUSX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpauMu

IToptpetsr: I'. Menpnens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiii U BTOpOIi 3aKoHBI Menaens», «Tperuii 3akoH Mennens»,
«AHanu3upymplee ckpenuBanue», «Henonnoe nomuaupoBanue», « CHEIUIEHHOE HACIEJOBaHHUE
IPU3HAKOB y Apo3oduisy, «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuorun apo3opuis,
«Kapuotun ntuis», « MHOXKECTBEHHBIN ajlienn3M», «B3anMoneincTere reHoBy.

Ob6opynoBanue: MOJENIb sl JEMOHCTPAIMH 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
IIOKOJIEHUS! U pAacILEIUIEHUs] IPU3HAKOB, MOJENb JJs JEMOHCTpAallMM 3aKOHa HE3aBUCHMOTO
HaCJICJOBAHMsI IPU3HAKOB, MOJIENb I IEMOHCTPALMHU CLEIUIEHHOTO HACJIeJOBaHMs IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIIpenapar: «Jpo3oduia.

IIpakTnyeckas paGora «lI3ydyeHue pe3ynbTaToB MOHOTMOPHUIHOTO CKPELIMBAaHUS Y
JIPO30(UITBD».

IIpakTnueckass padora «/3yyeHue pe3yabTaToB JUTMOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

BsanmopneiictBue reHotuna u cpeabl npu (opmupoBaHuH (eHotuna. VM3MEeHUYMBOCTH
npusHakoB. KadecTBeHHble M KOJMYECTBEHHBbIE NPU3HAKU. Buabl  M3MEHYMBOCTH:
HEHACJICCTBEHHAsI U HACJIEICTBEHHASI.

MoudukaronHass ©3MEHUYUBOCTh. Ponb cpensl B pOpMHPOBaHUU MOIUPUKAITOHHON
n3MeHunBoctu. Hopma peakuuu npusHaka. BapuanuoHHslf psa u BapuanuoHHasi kpuas (B.
HoranHcen). CBoiicTBa MOJU(PHUKALIMOHHON U3MEHYMBOCTH.

I'enoTnnueckass HM3MEHUYNBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HM3MEHYMBOCTH. Bumsl
TeHOTHITNYECKON M3MEHYMBOCTH: KOMOMHATHUBHASL, MyTaIl[HOHHAS.

KoMmOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 M MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOMN
U3MEHYMUBOCTU. PoJIb KOMOMHATHBHONW N3MEHYMBOCTH B CO3JJaHUU T'€HETHUYECKOTO pa3HooOpa3us
B IIPEJIENax OJHOTO BU/A.

MyrtanroHHass W3MEHYMBOCTb. Buabl MyTanuii: reHHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHble W UWHAYLIUPOBAHHBIE MyTalMM. SiepHble W LUTOILIa3MATUYECKUE MYTAaLUU.
ComaTtnueckue M 1oJoBble MyTauuu. lIpHumHBl BO3HUKHOBEHUs MyTauuid. MyTareHbl U HX
BIIMSIHUE HA OPraHU3Mbl. 3AaKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH NOMOJIOTMUECKHUX
panoB B HacienacTBeHHoW wusMeHunBoctd (H.W. BaBunoB). BuesnepHas H3MEHYMBOCTH M
HAaCJIEACTBEHHOCTD.

Onuzenemurxa u 5NULEHOMUKA, POIb INUSEHEMUUECKUX (PAaKmopos 6 HACIe008aHUU U
UBMEHYUBOCU PEHOMUNUYECKUX NPUSHAKO ) OP2AHUZMOB.

JleMoOHCTpaL U

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuubl U cxemsl: «Buapl u3MeHUMBOCTHY, «MoIUPHUKAIMOHHAS H3MEHYHBOCTHY,
«KomOuHaTuBHas ~ U3MEHUMBOCTH»,  «Meio3»,  «OmnogoTBopeHue»,  «l'eHeTmueckue
3a0oJieBaHus YenoBeKay», «Buabl MyTanuity.

O6opynoBaHue: *uBble U repOapHble 3K3EeMIULSIPbl KOMHATHBIX PacTeHHM, PHUCYHKHU
(poTorpadum) KUBOTHBIX C Pa3TUUYHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTopnasi pabora «McciemoBaHue 3aKOHOMEPHOCTEH  MoOAU(UKAIIMOHHOM
M3MEHYUBOCTH. [TocTpoeHnE BapUAILIMOHHOTO PSAJIa U BAPUAITMOHHON KPUBOM».

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eneTnka yejioBeKka



Kapuotun uenoBexka. MexayHapojaHasi MNporpaMma HCCIEIOBAHMS T'€HOMa YEJIOBEKa.
MeTobl U3Y4YeHUS TEHETUKH YETIOBEKAa: TeHEAIOTHUECKUi, ONMM3HEIOBBIN, [UTOTCHETHICCKHIA,
MONYJIALUOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-reHeTnueckuii. COBpPEMEHHOE OIpe/esieHne
FEHOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHWE, N€HOTUIIMPOBAHME, B TOM YHCIIE C IIOMOIIbIO
[T[[P-ananu3a. HacnencrBeHHble 3a0oieBaHusi 4yenoBeka. [ '€HHbIE U XPOMOCOMHBIE OOJIE3HU
yelioBeKa. boJsie3HUM ¢ HaclleICTBEHHOW MPeApacloloKeHHOCThI0. 3HAaYeHUE MEAUIIMHCKON
TEHETUKU B MPENOTBPALICHUH W JIEYCHHHM T'€HEeTHYeCKUX 3abojieBaHUN ueroBeka. Meauko-
FEHETUYECKOE KOHCYJIbTHpOoBaHUE. CTBOJIOBBIE KIIETKH. [IOHATHE «TE€HETHYEeCKOro rpy3ay.
OTHUYECKHUE acTIeKThl UCCIIEAOBAHUN B 00JIaCTH PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YellOBeKa K (pu3muecKkoMy |
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKalllew cpeabl. l'eHernueckas IpeapacroaoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JemMoHCcTpauMu

Tabmumer u cxembl: «Kapuotum udenoBekay, «MeToabl M3YYCHHS] TEHETUKH YEIOBEKay,
«["enernyeckue 3a0601€BaHUS YCTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkAEeHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. .
Bagsuona o LlenTpax mpoucX0XI€HUS 1 MHOTO00pa3usi KyJIbTYpHBIX pacTeHuil. Posb cenexkiuu
B CO3/JaHMM COPTOB pacTeHUM U 1opoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJIOB B HacleACTBEHHOM m3meHunBocTh H. M. BaBunosa, ero 3Hauenue ajs
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKIMOHHOM paboThl. MicKkyccTBEHHBIN OTOOP: MAacCOBBIN U MHJIMBUYaIbHBIM.
Otanbl KOMOWHAIIMOHHON cenekiuu. Mcnbitanue npousBoautesneil mo motroMmctBy. Otbop mo
TEHOTHUITY C IMTOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO TEHOTHUITY C IMTOMOIIBIO aHATH3a
JHK.

WckyccTBeHHBIM MyTareHe3 Kak METOJ CENEKIIMOHHOW paboTel. PanuanunoHHbIl 1
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KYJIbTYpHBIX (OpPM OpPraHHU3MOB.
Hcnonp30BaHWe TEHOMHOTO pEJAKTUPOBaHMS M MeToAoB pekomMOuHaHTHbIX JIHK mis
MIOJIy4EHUS UCXOTHOTO MaTepHralIa Jisl CEJIEKIUN.

[Tonyuenne mnonumionnoB. BuayrpuBumoBas rulpuauszanus. bauzkopoacTBeHHOE
CKpelBaHue, Wi MHOpuauHr. HepoacTBeHHOE CkpeluBaHue, win ayTOpuauHr. ['etepos3uc u
ero mnpuuuHbl. Vcmonb3oBaHwe rerepo3uca B cenekiuu. OraanéHHas TUOpUIU3AIUAL.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'MOpUAOB. JIOCTHM)KEHMSI CENEKLUUU pPACTEHUH U
KUBOTHBIX. «3€1EHas peooyUsLy.

CoxpaHeHHEe U M3YYEHHE T'€HETHYECKHUX PECyYpCOB KYJIbTYPHBIX PACTEHUN U UX AUKUX
poauyeil s CO3JaHMs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. HM3)yueHue,
COXpaHeHue U YnpaeieHue eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMBICIOBbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUcie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, Nepedosblix uoel u
NepCneKmueHbIX MEXHOI0UIL.

JleMoOHCTpaL UK

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesanenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuie! 1 cxembl: «L{eHTpBI MPOUCXOXKICHHUS U MHOTO00pa3us KyIbTYPHBIX pacTCHUI,
«3aKOH TOMOJIOTHYECKHX PSAJOB B HACIEACTBEHHOW H3MEHUYMBOCTH», «METOIbl CEeleKIHN»,
«OTtnanénnas rudpuan3anus», «KMyrarenes.

JlaboparopHnasi paGora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUU M MOPOJ JOMAIIHHUX
JKUBOTHBIX.



JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHHII.

IIpakTyeckas padora «IIpuBHuBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOJbI U JIOCTHXKEHHS CEJIEKLMU PAaCTEHUH M KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIN y4acTOK, B TEIJIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJIOrUsI H CHHTeTHYeCKasi 0MoJ10rust

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBBIE KYJBTYpBHI,
MHUKPOOPIaHU3MBbl, HX XapaKTepUCTHKa. TpaaulroHHas OWOTEXHOJIOTUA: XJeOoleueHue,
HOJIy4EeHHEe KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouosorudeckuit cuute3. OObEKThI
MHUKPOOHOIOTHYECKUX TeXHOMOoTui. [Ipon3BoacTBO Oesika, aMUHOKUCIIOT U BATAMUHOB.

CozaHue TEXHONOTMM M MHCTPYMEHTOB  IIEJICHANPABIEHHOTO  M3MEHEHUs U
KOHCTPYMPOBAHUS T€HOMOB C LIEJIbIO ITOJIyYE€HUsl OPraHU3MOB U UX KOMIIOHEHTOB, COACPKAIINUX
HE BCTpEYaroIuecs B IpUpoie ONOCUHTETUYECKHE ITYTH.

Kiterounass umHxeHepus. MeTonpl KynbTypbl KIETOK M TKaHEHM PacCTCHUM M KMBOTHBIX.
Kpunobanku. ComaTnueckass rHOpHIM3alus U coMaThdeckwii smOpuorenes. lcmonp3oBaHue
ralIOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NOJNUKIOHANLHBIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIMs SIHMLEKIETOK M KIOHUPOBAaHUE >KUBOTHBIX. MeToJA TpaHCIUIAHTALUU SIAEP
KIETOK. TexHonocuu 0300po6neHus, KyIbMmueUpoBaHUs U MUKPOKIOHANbHO20 DA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'eHHas MH)KEHepHs. VICKyCCTBEHHBIN CHHTE3 I'eéHa U KOHCTPYMPOBAHUE
pexomOunantHeix JHK. Cosdanue mpanceennvix opeanuzmos. JlocTuxkeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)XEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOIEeMbl TEHHOU
WHXCHEPUU.

Menununckue 6uorexnosoruu. [loctrenomuas mudposas meaununa. ITI[P-nuarnocTuka.
MeTabonOMHBIA  aHAM3, TEHOLEGHTPUYECKUH aHajdu3 TPOTeOMa YeJOBEeKa Ui OLEHKHU
COCTOSIHUSI €r0 370poBbsl. Vcrosib30BaHKHE CTBOJIOBBIX KJIETOK. TaprertHas Tepamnus paka. 3D-
OvomH)xeHepusi A pa3pabOTKM  (QyHIaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH co4YeTaHWeM TEXHOJOIMH TPEXMEpPHOro OMONPUHTHHIA U
ckaddonauHra s peuieHus 3a1a4d NepcoHaATM3UPOBAHHON MEIULIMHBI.

CoznlaHue BEKTOPHBIX BaKLMH C LEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
B030yauteneit OPBU, ycraHoBieHHe MOJIEKYJISpPHBIX MeXaHu3MoB (yHkimonupoBanus PHK-
COJIep KallX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMsI YeIOBeKa U KUBOTHBIX.

JleMoOHCTpaL U

Tabmunpl u  cxembl: «/cnonap3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IPOU3BOACTBEY, «KileTouHas nHxkeHepusn», «I'eHHas HHKEHEPUsI».

JlaGopaTopHas padora «/I3yuyeHre 00bEKTOB OMOTEXHOIOTHUY.

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX TPOIYKTOBY.

IKeKkypeust «buoTexHoIOrus — BaKHeIas Mpou3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO).

11 KJIACC
Tema 1. 3apoxaeHue U pa3BUTHE IBOJIOIUOHHBIX NPeACTABJIEHUA B 0M0JI0THH
OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceiiku BO3HUKHOBEHUS JapBUHU3MA. JKu3Hb
U Hay4Has JaestenbHocTh Y. [lapBuHa.
JBuwkyme cunel 9Bodonuu  BuAoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pPa3MHOXKEHHS OpraHM3MOB, HAaclEJACTBEHHAas HM3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBaHUE,
€CTEeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).



Odopmnenne cunrerndeckoi Teopuu sBotonuu (CTI). HelitpanbHas Teopus SBOIOIHH.
CoBpeMeHHas 3BOJIOIMOHHAS OMONOTHSA. 3HAUCHHE HBOJIOIMOHHON TEOpUH B (OPMHPOBAHUU
€CTECTBEHHO-HAyYHOU KapTHUHBI MUDA.

JdemMoHcTpauMu

[Toptpersl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosbe, Y.
Hapsuwn, C. C. Yerepuxos, 1. U. llImansraysen, Jx. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoit nmpupoabl (o K. Jluauew)», «JlecTHuia KuBBIX
cymectB (mo Jlamapky)», «MexanuzMm ¢GOpMUPOBaHUS MPHUCIOCOOJICHUM y pacTeHUd U
JKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyta nyremectus Y. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 60pbObl 3a cymectBoBaHue», «llopoasl romybei», «MHoroobpasue
KYJIBTYPHBIX (popMm KamycTel», «[1opoabl JOMANIHUX KUBOTHBIX», «CXxema 00pa3oBaHUs HOBBIX
BugoB (mo Y. JlapBuny)», «Cxema COOTHOIICHMS JBIKYIIUX CHJI 3BOJIOLHMNY», «OCHOBHBIE
MOJIO’KEHUSI CHHTETUUYECKOM TEOpUU IBOITIOLIUNY.

Tema 2. MukposBosonus U eé pe3yabTaThl

[Tonmymsiuust Kak 3JeMEeHTapHas eAuHHULA 3BoolMH. COBpEMEHHBIE METOJbl OLEHKU
TEHETUYECKOTO pa3HO00pa3us U CTPYKTYphI nomyisaiuil. I3mMeHnenue reHooH1a MOMYIISIIIMK KakK
3JIEMEHTAapHOE SBOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTudeckoro paBHoBecus k. Xapmau, B.
Baitn6epra.

OnemeHTapHble (HAaKTOPHI (IBMDKYIIUME CHIIBI) JBOJIONMH. MyTallMOHHBIA MpOIecC.
KomOunatuBHass u3MeHUMBOCTh. [lpeii) reHoB — ciyyaiiHble HEHamnpaBlieHHbIE W3MEHEHUS
yacToT ayuieneil B momynauusx. Dddext ocHoBarens. IDggexm OymulLiouHO020 20pabIUKA.
CHuoicenue eenemuuecko2o paznoobpaszus: npudunsl u cireocmeus. Illpossnenue 3¢pgexma
Opetiha 2enos 6 Oonvwux u manvlx nonyaayusx. Murpanun. V3omamus TOMyISIAN:
reorpaduueckas (IpocTpaHCcTBEHHAs ), OMonornyeckas (penpoayKTUBHAS).

EctectBeHHbIil 0TOOp — HampaBistomuii gaxtop 3Boiouud. DPOpPMBI €CTECTBEHHOTO
oTtOopa: IBMXKYLIUH, CTaOMIM3UPYIOLIUM, pa3peiBatolivid (qu3pynTuBHbI). [lonoBoit or6op.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO MTOBECHMSI )KUBOTHBIX.

[TprcnocoOIeHHOCTh OpraHU3MOB KakK pPe3yslbTaT MHKPOABONIONMU. Bo3HHMKHOBEHHE
npucnocoOi1eHnit y opranusmMoB. Apomopho3sl U uanoaaantanuy. Ilpumepsl npucnocoOneHnit
y OpraHusMmoB: Mopdonoruueckue, ¢GU3NOIOTHYECKUEe, OWOXHMUYECKHE, TOBEICHUECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ylbTaT MHKPOIBOJIOIHU.
M3onsauus — ximroueBoil (akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUS:
ajuionatpuieckoe  (reorpaduyeckoe), CHUMMATPUUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonan3anus, rudpuauzanus). JuTenbHOCTh 3BOIIOIUOHHBIX ITPOLECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIONIMOHHON OHoONOrMM B  pa3paboTKe HAyYHBIX METOJIOB COXPAaHEHUS
O6uropa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLHMS NApa3sUTOB M HUX X035€B. MeXaHU3MbI
(bopMHUPOBaHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEMl.

JleMoHCTpanun

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

Tabmune! u cxembl: «MyTallMOHHAas U3MEHYMBOCTLY, «[lonmynsnuoHHas cCTpykTypa BUaa»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaiiHOepra», «J/IBmwKymme CHIBI  DBOJIOIUN,
«OKoNoTHYEeCKass W3OJISIMS TMOMYJSAIUi ceBaHCKoU ¢openn», «l'eorpadudeckas H30IALIUS
JUCTBEHHHIIBI CHOUPCKON M TUCTBEHHHMIIBI JaypCKony, «[lomynsiMoHHbIe BOJIHBI YUCICHHOCTH
XUITHUKOB H JKepTB», «(CxemMa JeHCTBHS €CTEeCTBEHHOro oTOopa», «Dopmbel O60prOBI 3a
CYIIIECTBOBAHHUE, «AnaycTpuanbHbIA MEJIaHU3M, «OKuBblie HACKOITAEMBIEY,
«ITokpoBHUTENBCTBEHHAs! OKpacka KUBOTHBIX», «lIpenynpexnaromas oOKpacka >KHUBOTHBIX),
«Puznonoruueckue agantanun», «I[IpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTHY,



«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B mnpupone», «CrocoObl
BugooOpasoBanus», «l'eorpaduueckoe BHmooOpazoBaHue TPEX  BUAOB  JIAHABILICH,
«IKOJOoTHYECKOe BHUIA000pa3oBaHue BUIOB cUHHI, «[lomumuionasr pactenuit», «KamycTtHo-
peneyHbIid THOPHUIY.

Ob6opynoBanue: repdapun pacTeHH, KOJUIEKIIMM HACEKOMBIX, Yydela NTHIl U 3Bepei C
IpUMepaMu pa3jMyYHbIX MHPUCIOCOOJIEHUH, yyuyena NTHULl U 3BEpel pas3HbIX BUJOB, repdapuu
pacTeHuid OJIM3KUX BHUJIOB, 00pa30BaBIINXCS PA3JIMYHBIMU CIIOCOOAMHU.

JladopaTopnasi padora «BpIsBIIeHHE H3MEHUYNBOCTH y 0COOCH OHOTO BUIA.

Jladoparopuasi paGora «lIpucrnocobseHuss OpraHM3MOB W HMX OTHOCHUTEJIbHAs
LEJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BHIOB 110 MOP(OIIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosiouus 1 eé pe3yabTaThl

MeTtonbl n3yyeHus MakposBoIonuu. [laneoHTonornyeckne MeTo bl U3y4€HHUs! BOJTFOLIMH.
[Tepexonnbie HOpMBI U PUIIOTEHETUYECKHUE PSIIIBI OPTaHU3MOB.

Buoreorpadpuyeckne ™meronasl uszydeHus osBomonud. CpaBHenue ¢uopbl U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emian. BUIbI-DHIEMUKH U PETUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOMbl M3YUYECHHS SBOJIIOLHH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLMU OHTOI€HE3a M IOSBICHHS SBOJIOLMOHHBIX HOBILIECTB.
["'oMosiornyHble ¥ aHAJIOIMYHbIE OpraHbl. PynuMeHTapHble Opranbl U aTaBU3Mbl. MOJEKYISPHO-
reHeTUYeCKrue, OWOXMMHUYECKHEe ¢  MaTeMaTHYeCKHe METOAbl HM3yYeHUS  DBOJIOLHUU.
["'omonoruynsie reHbl. CoBpeMeHHbIE METO/IbI MOCTPOCHHS (PHIIOT€HETHYECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTAaIlM1 U SBOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBWJa) JBONOUMU. [lpunyun  cmenvl  YyHKYuULlL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaius. HepaBHOMEpHOCTh TEMIIOB SBOIOIHH.

JdeMoHcTpannn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mromnep, 3. I'ekkensb.

Tabmumel 1 cxeMbl: «OUIOTCHETUYSCKUHN PSJT JIOMIATN», «APXCONTEPUKC, «3BEPO3YyOBIC
aepsl», «Cterouedans», «Punnoduter», «CeMeHHble ManopoTHUKNY, «buoreorpapuyeckue
30HBI 3emnn», «/peiid xoHTHHEHTOBY», «PenmukThl», «HaudanbHble cTaguu >MOPHOHAIBLHOTO
pa3BUTHUSI  TO3BOHOYHBIX  JKMBOTHBIX»,  «['OMONOrMYHBIE ¥  AHAJIOTMYHBIE  OPIaHbD»,
«PyaumeHTb», «ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeloBeKa M IMMMaH3e», «lJaBHbIE
HaIpaBJIEHUs 3BOTIONUNY, «O0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYISDKHM HMCKONAeMbIX OCTAaTKOB OPraHH3MOB,
MYJISKHM TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJIEKIUU
HACEKOMBIX.

Tema 4. IIponcxoxkaeHue u pa3BuTHE JKU3HU HA 3emJie

Hayunble rumore3bl MpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M IMaHCHepMUs.
JloHayuHble TpPEICTaBICHUSI O 3apOXKACHUU JKU3HM (KpealnoHH3M). ['mmore3a MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U e€ ornpoBep:keHue onsitaMu @. Penu, JI. Cnamnanuanu, JI. Iacrepa.
[TponcxosxaeHne sKU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuyeckoi »Bostony. [InanerapHas (reosoruyeckast) BOJIOUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB W3 HEOPraHUYECKHX.
Ompir C. Mmmepa u I'. Opu. OOpazoBanue monmmepoB u3 MoHOMepoB. KoarepBaTHas
runote3a A. M. Onapuna, rumore3a mnepBuuHoro OynboHa J[k. XomjaeliHa, reHeTHueckas
runore3a I'. Mémnepa. Pubosumbr (T. Yek) u rumorteza «mupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

Uctopuss 3emnu u wmeroabl €€ wu3ydeHus. Vckomaemble OpraHMYecKHe OCTaTKU.
['eoxpononorust u e€ Meroasl. OTHOcUTEnbHass M aOCOJMIOTHAass  TE€OXPOHOJIOTHSL.
['eoxpoHoIOrMUecKas Kasa: 30Hbl, Ipbl, IEPUOBI, JTOXH.



Hauanbnbie 3Tansl oprannyeckoil 3Bostouuu. [losiBIeHre W 3BOJIIOLHUS MEPBBIX KIETOK.
OBonroruss Merabonu3Ma. Bo3HUKHOBEHHE MEpBBIX dKocucTeM. CoOBpeMEHHBIE MUKPOOHBIE
OMOTUIEHKM KakK aHajor TepBbIX Ha 3emiie cooOmiectB. CtpomarosuThl. IIpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHEe3). DBOIIOLUOHHOE MPOUCXOXKIECHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX  TpPYMI
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHoBHBIE 3Tanbl HBOJIOLMU BbICIIUX pacTeHUd. OCHOBHBIE apoMop(do3bl pPacTEHUN.
Beixon pacrenuit Ha cymy. llosiBieHue cnopoBBIX pacTeHMl M 3aBOEBAHUE HMMHU CYIIH.
Cemennsie pactenus. [IporcxoxaeHre BETKOBBIX paCTEHUN.

OcCHOBHBIE 3Tallbl SBOJIIOIUH XUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI KHUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THIOB. IlepBbie XOpaoOBBIC
KUBOTHBIE. JKU3Hb B BO/IE. DBOJIIOIMS MTO3BOHOYHBIX. [Iponcxokaenne aMpuOnii U penTUiIni.
[TpoucxoxaeHne MICKOMHUTAIMUX H OTUI. [lpuHiun xiarodeBoro apomopdosa. OcBoeHHE
0eCr03BOHOYHBIMU U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emile 10 3paM U MEepUuoAaM: apXeu, MpoTepo30i, Majaeo30i, Me3030H,
KaiiHO30#. OOmas xapakTepuCTHKa KJIMMara W TreojiorThyeckux mporeccoB. [losBneHue u
pacuBeT XapaKTEPHBIX OPTraHU3MOB. YTJIEOOpa30BaHUE: €r0 YCIOBUS W BJIMSHUE HA Ta30BBIA
cocTaB aTMOc(ephl.

MaccoBble BbIMUpPAHUs — 3KOJOTMYECKHE KpU3HUChl mpouuioro. IlpuuuHbl U cnenctBus
MaccoBbIX BbIMHUpaHUil. COBpEeMEHHBI SKOJIOTHYECKUN KpHU3HC, ero ocodeHHocTH. [Ipobrema
coxpaHeHUs OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHaAsI cucTeMa opraHudeckoro Mupa. [IpuHIHMNIBI KiaccuPHUKAM OpraHu3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB.

JdeMoHcTpannn

[Toptpersr: ®@. Pean, JI. Cnannanuanu, JI. [Tacrep, . . Meunukos, A. Y. Onapun, [[x.
Xonaeitn, I'. Mémnep, C. Munep, I'. IOpu.

Tabmume! u cxemsl: «Cxema ombita @. Pequy, «Cxema onbita JI. [lacTepa mo usydenuro
caM03apoXJIeHUs ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «3Ttanbl HeopraHuyeckou
sBONIOINY, «['eoxpoHONMOornUeckas mkanay, «HaganbHbie dTanbl OpraHUYECKOW SBOJIOLUN,
«Cxema o00Opa3zoBaHusi JyKapuoT MyTéM cuMOUoreHesa», «CucTeMa KUBOW MPHUPOJIBD,
«Ctpoenmne Bupyca», «Apomopho3bl pacTeHuit», «PuHHOPUTEY, «OIHOKIETOYHBIC
BoZopocin», «MHOTrOKJIETOUHbIE BoAopociny, «Mxu», «llanmoporHukm», «l onoceMeHHbIe
pacrenus», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTHUA >KUBOTHOTO MHpPay,
«Apomopdo3bl KHUBOTHBIX», «lIpocTeitmney», «Kumeunononoctueie», «llinockue uepBu»,
«YUneHucToHOrueY, «PbI0BIY, «3€MHOBOJHBIEY, «IIpecmbikarouuecs», «[Ituisy,
«Mnekonuraromuey, «Pazpute KU3HM B apxeMckoul apey, «Pa3BuTHe KU3HM B
MPOTEPO30MCKOM 3pe», «Pa3BUTHE KWU3HM B TAJNCO30MCKOM 3pey», «Pa3BuUTHE XU3HU B
Me3030HCcKOil 3pey», «Pa3BuTue KU3HU B KaliHO30iickoil 3pey», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapuu pacTeHUH pPa3TUYHBIX OTHEIOB, KOJUJIEKIIMM HACEKOMBIX,
BIIQXKHBIE TIpEnaparbl >KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJUIEKIIMM WIJIIOKOXKHX, CKEICTHI
MO3BOHOYHBIX JKMBOTHBIX, Uydyela NTHUI[ U 3BEpeH, KOJUICKIIMM OKaMEHEIOCTEH, IOJIe3HbIX
MCKOIIA€MBbIX, MYJISIKH OPraHUYECKUX OCTAaTKOB OPTaHU3MOB.

BupryaabHas JgaboparopHasi padora «MonenupoBanue onbiToB Muiepa—tOpu 1o
M3Yy4YEHUI0 a0MOTEHHOTO CUHTE3a OPTaHUYECKUX COSTMHEHUN B IEPBUYHOM aTMochepey.

JlaGoparopHass pabora «l3ydeHHME W ONHCAHME HMCKOMAEMbIX OCTAaTKOB JPEBHUX
OpPraHU3MOBY.



IIpakTnyeckass padora «/3yyeHHne OCOOCHHOCTEH CTPOEHHsSI PACTCHUH Ppa3HBIX
OTJIEJIOBY.

IIpakTuyeckasi padora «l3yueHne ocoOOEHHOCTEH CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX ).

Tema 5. IIpoucxo:kaeHue 4yeJj0BeKa — AHTPONOreHe3

Pa3nensl u 3anaun aHTponosoruu. Meroabl aHTPOIOIOT M.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM YEJIOBEKa. PelMruo3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxonmerBo  uenoBeka ¢ JKMBOTHBIMH. (CuHcTeMarnyeckoe IIOJIOKCHHE — YEJIOBEKa.
CBujgerenbcTBa CXOACTBA 4YEJIOBEKA C JKMBOTHBIMU: CPaBHUTEIbHO-MOP(OIOrHYECKHE,
sMOpuonornyeckue, (HU3NOIOro-OMOXUMUYECKHE, TOBeAeHYeckre. OTINYHS YeloBeKa OT
KUBOTHBIX. [IpAMOXO0XK/I€HNE U KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJI0BHOTO
MO3ra U BTOPOM CUTHAJIbHON CUCTEMBI.

Hewxkymme  cuibl  (PakTOphl)  AHTPOIOreHe3a:  OMOJOTHYECKHE,  COIMaJIbHBIC.
CooTHoleHre OUOJIOTUYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaIuHU aHTpOMNoreHe3a. PanHue yenoBekooOpasHble 00€3bsSHBI (TIPOKOHCYIIHI)
Y PaHHHUE INOHTH]IBl — OOLIME NMPEIKH YeI0BEKOOOpa3HbIX 00€3bsH U JroAeH. ABCTPAIONUTEKU —
JBYHOTHE NpEeAKU HroAcH. YenoBek yMmenblid, NEepBble M3TOTOBICHUS OpyIui Tpyaa. Yemosek
IPSIMOXOJISAIIMI W TIEPBBIN BBIXOJ JItoJel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
o0l MpeoK HeaHIePTaIbCKOr0 YEJIOBEKA U YeJIoBeKa pa3yMHOro. YenoBek HeaHepTanbCKUil
KaK BHJ JIOJECH XOJOIHOrO KJIMMara. YesloBeKk pa3yMHbBI COBPEMEHHOIO THIIA, IEHUCOBCKUI
4eJI0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMUKa.

OBOJIOLUS COBPEMEHHOI'O uejoBeKka. EcTecTBeHHbI OTOOpP B MONYJSALHUAX YEJIOBEKA.
MyTanuoHHbIH npouecc U noauMopdusm. TlonmyasroHHbIe BOIHBI, Apeii() reHOB, MUTpALs U
«3( ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOI'O YeI0BEKa.

Yenoseueckue pacwl. [lonstue o pace. bonbiime packl: eBponeouaHas (eBpasuiickas),
aBCTpaJIO-HErPOUIHAsL (9KBATOpHUAJIbHAS), MOHTOJIOMHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHusi 4YesloBeKa 1o IulaHere. ExauHcTBO 4yenmoBeueckux pac. Hayunas
HECOCTOSITENILHOCTh ~ pacu3Ma.  [IpHCIIOCOOIEHHOCTh  4YeloBeKa K  Pa3HbIM  YCIOBHUSM
OKpykaromiel cpensl. BiausHue reorpaduyeckoit cpeasl u Jperida reHoB Ha MOP(HOJIOTHIO U
(U3HOJIOTHIO YeIOBEKa.

MexaucuurniauHapable  MeToAbl B (usnueckor (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTHS M TAJCOAHTPOIIOJIOTHSI  YEJIOBEUECKHUX  IOIMYJIALHUM.
bruocounaneHple  HMCCIEAOBaHMA  NPUPOABI  4YeloBeKa.  [ccnepmoBaHume — KO3BOIHOLUU
OHMOJOrNYECKOro U COLMAIBHOIO B YETIOBEKE.

JleMoOHCTpaLun

IToprpersr: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuubl u  cxembl: «Meronbl aHTpomosorum», «['OJIOBHOH MO3r YelloBeKay,
«YenoBexkooOpa3Hble 00€3bsHBDY, «CKeleT 4eloBeKa W CKeJeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «JIBIKyIIME CHJIBI aHTPONOreHe3a», «IJBOJIOLMOHHOE JPEBO YEIOBEKay,
«ABcTpanonurek», «HenoBek ymenbiii», «HenoBek npaMoXoasauuiy, «J{eHUCOBCKUI 4eoBEK»
«Heanpepranbup»y, «KpoMmanboHIb», «Ilpeaxu uenoBekay, «ITambl SBONIOLUHM YEIOBEKA),
«Pace1 uenoBekar.

O6opynoBaHue: MyJSDKM OKaMEHEJIOCTeH, MPeMETOB MaTepHallbHON KYJIbTYphl MPEIKOB
4eJoBeKa, penpoaykiuu (pororpaduu) KapTUH € MHQPOJIOTMYECKUMH U Oubieiickumu
CIOKETaMH MTPOUCXOXKJICHUS YeoBeKa, (poTorpaduu HaX0JA0K MCKOMAeMbIX OCTAaTKOB YEJIOBEKa,
CKEJIeT 4eJIOBEeKa, MOJIeb Yepera 4elloBeKa M ueperna HIMMIaH3€, MOJENb KMCTHU YeloBeKa U
KHCTHU IIMMITaH3€, MOJIETH TOpca MPEIKOB YeOBEKa.

JlaGopaTtopnas pabora «/3yueHue OCOOEHHOCTEH CTpPOEHMsS CKeJeTa 4YeJoBeKa,
CBS3aHHBIX C IIPSIMOXOKICHUEM).



IIpakTyeckas padora «/3ydyeHue 3K0JOTNYECKUX aJalTallUNA YETOBEKAY.

Tema 6. Oxosiorusi — Hayka O B3aHMOOTHOLICHHMAX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY:Kaloen cpeaoi

3apoxaeHue W pa3BuTHE dKoioruu B Tpyaax A. ['ymbGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaum skosnoruu. CBs3b
HKOJIOTUHU C IPYTUMU HayKaMH.

Metonasl skonoruu. [ToneBbie HaOmoOEeHNA. DKCIEPUMEHTHI B IKOJIOTUU: MPUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJOTMU. MOHUTOPUHT OKpPYKaOIIEH Cpelibl: JIOKAaIbHBIH,
PETHOHAIILHBIN U TJI00AILHBIH.

3HaueHUE SKOJOTMYECKMX 3HAHUM JUIsl 4YeJIOBEKa. DKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBAa CBA3€H 4eJIoBEUeCTBA C MNpuponoi. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYpbl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JemMoHCcTpauMu

[Toptpetsr: A. I'ym6omabar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmunel 1 cxembl: «Paznensl skonorun», «Metoabl SKoinorun», «CxemMa MOHMUTOPHUHTA
OKPY’KaIoILEeH Cpeabl».

JladopaTopnas padora «/3yueHre METO0B KOJIOTMUYECKUX HCCIICTIOBAHUI.

Tema 7. OpranusmMsl U cpega OOMTAHUSA

Okonoruyeckue (aKTOpbl W 3aKOHOMEpPHOCTH uX jeictBusa. Knaccudukanums
9KOJIOTHMYECKUX  (akTopoB: abuoTHueckue, OWOTHYECKHE, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTH JICHCTBUS dKOJIOornyeckux ¢paxtopos. [Ipasmio muaumyma (K. [npenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTCHOOMOHTHBIC OPTraHNU3MBI.

AbGuotuueckue ¢akropbl. CBeT Kak skojoruueckuii pakrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYIINbl PACTEHUNW U KUBOTHBIX I10
OTHOIIIEHHUIO K cBeTy. CurHasibHas pojib cBeta. DoTronepuoausm.

Temmepatypa Kak JKojorudeckwii ¢akrop. [leiicTBue TemmepaTypsl Ha OpPTraHH3MBL
[ToMKMIOTEPMHBIE U TOMOMOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocTh Kak skojoruuyeckuil ¢aktop. IIpucrnocobieHust pacTeHUH K MOJAEpP KaHUIO
BogHOrOo Oananca. Kmaccudukanust pacrteHuil 1o oTHouieHWto K Boje. [lpucmocoOnenust
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAas, TIyOMHHAas
NOJNOYBEHHAs, BHYTpHOpraHu3MeHHas. DU3MKO-XMMHUYECKHE OCOOCHHOCTH cpell OOuTaHMs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmel. BHennue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnoco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBUMN JKHU3HH.

XKuznenusie Gopmbl opranusmoB. Ilonarue o xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KYCTapHHUKH, KYCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJETHHE TPAaBBI.
Ku3HeHHble (QOpPMBI KUBOTHBIX: THIPOOMOHTBI, T'€OOMOHTHI, a’pOoOHOHTHEL. (coOeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU.

buotnueckne  Qaxroppl. Buasl OMOTHMUECKMX ~ B3aMMOJAEHCTBHM:  KOHKYpPEHIIMA,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajiu3M, KOMMEHCAIU3M
(kBapTUpaHTCTBO, HaxJieOHMYecTBO). Herpoduueckue  B3aumMoneHcTBUS  (TONHUYECKUE,
dopuueckue, dabpuueckue). 3HaYeHHE OMOTHYECKUX B3aUMOJCHCTBUN I CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpMHIMT KOHKYPEHTHOTO HCKIIFOUEHHUS.

JleMoHCTpaLun

Tabmuipl 1 cxembl: «DKonoruueckue Qaktopbl», «CBETOBOU CHIEKTP», «IKOIOTHUECKUE
IPYIIBI )KUBOTHBIX 11O OTHOLLEHUIO K CBETY», « T EMIOKpOBHBIE JKUBOTHBIEY, «XO0JOIHOKPOBHbIE
KHUBOTHBIE», «DU3HONOTHYeCKHe aJanTalud KHUBOTHBIX», «Cpenbl OOUTaHUS OPraHU3MOBY,



«buonornyeckue puT™Mb», «OKuzneHusie Gopmbl pacTeHUn», «Knu3HeHHBIE (POPMBI JKUBOTHBIXY,
«9KocHCTEMA IUPOKOIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOMHOro Jiecay, «llemm nutanus»,
«XumangectBoy, «Ilapazutuzmy, «Konkypenuus», «Cumonosy», «KommeHcanmzmy.

OO6opynoBanue: repoapuu pacTeHUH W HKUBOTHBIX, IPUCIIOCOOJEHHBIX K BIIHUSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (aKTOpPOB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHM, CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBHIHOCIMBBIE KOMHATHBIC
pacTteHus, repOapud M KOJUIEKLMM TEIUIOJIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOHYMBBIX
pacTeHui, uyuena MNTUL W 3Beped, repdapuM pacTeHUH, OTHOCIIUXCA K TUrpopuTam,
KcepopuTaM, Me30(pHUTaM, KOMHATHBIE pPACTEHMs JaHHBIX TPYIN, KOJUIEKUUH KUBOTHBIX,
OOHMTAIOIMX B Pa3HBIX Cpelax, repOapuu U KOJUICKLIUHU PACTEHHH M YKMBOTHBIX, 00Jalal0NINX
4epTaMud TPUCTIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHHM JKU3HH, TepObapuu u
KOJJIEKIIMM PAaCTEHUH W JKUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (OPM, KOJUIEKUUHU KHUBOTHBIX,
YUYacCTBYIOUIMX B Pa3JIMYHbIX OMOTUYECKUX B3aMMOIEHCTBHSIX.

JlaGopaTopHas pa6oTa «BrIsgBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIIUSTHHIO CBETa.

JlaGopaTtopnass padora «BblsiBIeHHE TPUCHOCOOICHUH OPraHU3MOB K BIHSHUIO
TEMIIEPATYPBI».

Jladoparopnasi padora «AHATOMHYECKHE OCOOCHHOCTH PACTCHHH W3 Pa3HBIX MECT
oOUTaHUY.

Tema 8. Dxos10rust BUAOB M NOMYJIALMI

OKOJIOrHYeCKHE XapaKTepUCTUKU nomyisauuu. [lonmyasuus kak Guojoruyeckas cuctema.
Ponp HeogHOpomHOCTH cpefbl, (U3NYECKUX OapbepoB U OCOOEHHOCTEH OMOIOTrMM BHIOB B
(OopMHUPOBAHUU IPOCTPAHCTBEHHOM CTPYKTYpbI OMyAuuid. OCHOBHbIE OKA3aTENIN NOMYIISIIUU:
YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAas U IOJOBasl CTPYKTYpa, POXKAAEMOCTb, NMPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTpALIUSL.

Okojoruyeckas CTpykTypa nomyissuud. OLeHKa 4HMCIEHHOCTH nomyisiuuu. /IuHamuka
HNOMYJSIMK U €€ perysauus. buortnueckuil nmoTeHMan nonysuuu. MoaenupoBaHie JUHAMUKH
nonynsiuuu. KpuBble pocTa 4uCIeHHOCTH nomyisiuuu. KpuBble BbDKHBaHMS. Perymsmus
YHUCICHHOCTU MOMYNALUN: poiib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
OKonoruyeckue crpateruu BUoB (I- u K-ctparterun).

[TonsiTue 00 »sKonoruueckod Humie Buga. MecrooOutanue. MHoromepHass MoJeIb
skosornyeckod HumM JIx.M. Xatunncona. Pa3mepsl skonornyeckoit Humu. [loTeHmansHas u
pearn30BaHHas HUILIH.

Bun kak cucrema momynsauuid. Apeansl BUAOB. Buabl M uX KU3HEHHBIE CTpPATETHU.
OKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEEHUS U MUTpalUil JKUBOTHBIX. buosornyeckue uHBa3UU
qy>KEPOJHBIX BUJIOB.

JleMoHCTpanun

IToptper: Ix. . XaTuynHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTHYECKUE XapaKTEPUCTUKU MOMYISIun», «IIpocTpaHcTBeHHAs
CTpyKTypa nomysiuun», «Bo3pacTHele mnupamuzabl nomynasuuny», «CKOpoCTb 3aceleHUs
MOBEPXHOCTU 3€MJIM DPA3IMYHBIMM OpraHmsMamm», «Mognenb skonormdecko Humm JDx. U.
XaTuYnHCOHAY.

O6opynoBanue: repOdapuu pacTeHUM, KOJJIEKINN )KUBOTHBIX.

JlaGopaTopHnas pa6ora «IIpucnocoOneHust ceMsH pacTeHUI K PacCeICHUIO.

Tema 9. Ixon0rus cood1mecTs. IKOJIOrHYECKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. buoneno3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamH B
OuoreHose.

OkocucremMa Kak oTkpblTas cuctema (A. JIkx. Tencnu). DyHKUMOHAIbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTHI, peAyleHTbl. Tpoduyeckue ypOBHH.



Tpodudeckue nenu U cetu. AGuorndeckue 0ok 3KocucTeM. [T0UBBI U MBI B 9KOCUCTEMAX.
KpyroBopoT BeLIECTB U MOTOK 3HEPTUH B SKOCUCTEME.

OcHoBHbIE MTOKa3aTeNH 3KocucTeMbl. bromacca u npoaykius. DKoJ0rH4eckie mupaMubl
yucesl, OMomMacchl U SHEPTUU.

Hunamuka sxkocucmem. Kamacmpoguuecxue nepecmpotixu. @nykmyayuu. HanpasieHHsie
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. llepBUYHBIE U BTOPUYHBIE CYKIECCHHM U UX
NPUYMHBL. AHTPONOreHHbIE BO3JCHCTBUS Ha cykieccud. KiumakcHoe cOOOIIECTBO.
buopasHoobpasue u noaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpuponHbie SKOCUCTEMBI. JKocucmemsvl 03€p U peK. IDKOCUCmeMbl Mopell U OKeaHo8.
IKocucmemvl MyHOp, 1€co8, cmenell, NyCMblHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocuctema. ArporeHo3. Paznmnums mexnay
AQHTPONOTEHHBIMU U MPUPOJHBIMU HIKOCHCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponackas ¢uopa u dayHa.
CunaHtponuzamusi Tropojckoil  ¢ayHel. buomormdeckoe W XO3MHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUNA  OpraHM3MOB B
9KocHucTeMax. Ponb kackaowozo sphgexma u 6ud08-30upukamopos (Kiouesvlx 6uoos) 8
@ynkyuonuposanuu  sxocucmem. llepeHocC dHEPruM U  BEUIECTB MEXIY CMEKHBIMU
OKOCHUCTEMAaMH. Y CTOMYHMBOCTh OPraHU3MOB, TMOMYJISUMA M SKOCUCTEM B  YCJIOBHUAX
€CTECTBEHHBIX U aHTPOMOTEHHBIX BO3/IEHCTBUN.

Mexanuzmsl  8030eticmeus — 3a2pA3HEHULl  PA3HLIX MUNO8 HA  CYOOP2AHUZMEHHOM,
OpP2aHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCHEMHOM VPOBHAX, OCHO8bl IKOIOSUHUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToqoI0russ MOHUTOPUHIA €CTECTBEHHBIX U
AHTPONOTEHHBIX IKOCUCTEM.

JdeMoHcTpannn

IToptper: A. JIx. Tencnu.

Tabmumer u cxeMbl: «CTpyKTypa OHOILIEH03ay», «DKOCHUCTEMa IIHPOKOJIMCTBEHHOTO JIecay,
«QxocuctemMa XBOHHOro nueca», «DyHKIMOHAJIbHBIE TPYMIbl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemectB B 3KocucreMme», «llenmm mnuTaHus (macTOWINHAs, JETPUTHAS)Y,
«OKosornyecKas mupaMua yucen», «IKoJorudeckas nupamuaa 6uomMaccel», « IKoJorudecKas
nupamuja sHeprumy», «OOpasoBanue Oonorta», «llepBuunas cykueccus», «BoccraHoBieHue
Jeca Tociie moxapa», «JKocucTeMa o3epay», «ArpoueHo3», «KpyroBopoT BemecTB U MOTOK
SHEPruu B arporeHosey, «IIpumepsr ypoboskocuctem».

OOGopynoBanue: repOapul pacTEHUM, KOJUICKIIMM HACEKOMBIX, dyuyesia NTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBapUyM KaK MOJIENIb YKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onvcaHue ypooIKOCUCTEMBD».

JlaGopaTopHas padora «/3yyeHue pasHOOOpa3usi MENKHUX MOYBEHHBIX WICHHUCTOHOTHUX B
Pa3HBIX SKOCHUCTEMAX.

IKeKkypeusi «IOKCKypcHsl B TUIIMYHBINA OHMOTeoneHo3 (B ayOpaBy, Oepe3HSK, €JIbHUK, Ha
CYXOZOJIbHBIN WM MOWMEHHBIH JIYT, 03€p0, 60J0TO)».

IKCKypeust «IKCKYpCHs B arpodKOCHCTEMY (Ha MOJIE WM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTEMA

buocdepa — obmennanerapHas 0o0ojouka 3eMiM, IZie CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. Pa3BuTue npeacrasienuii o ouochepe B pyaax 3. 3tocca. Yuenue B. . Bepnanckoro o
6uocdepe. O6nactu 6nocdeps! u e€ cocran. JKupoe BeliecTBo Ouocheps! 1 ero GyHKINH.

3aKOHOMEPHOCTH cyliecTBoBaHMs Ouocdepsl. OcodeHHocTH Onochepsl Kak rio0ambHON
skocucTteMbl. J[MHamudeckoe paBHOBecMe B Ouocdepe. KpyroBopoTsl Bemiects U
OMOreOXMMHYECKHEe UKIBI (Yriiepo/ia, a3ota). PUTMUUHOCTS siBIeHU# B Ouocdepe.



3onaneHOCTh Ouochepsl. [lonsaTre o Gnome. OCHOBHBIE OMOMBI CYIIH: TYHJpa, XBOWHBIC
Jeca, CMEIIaHHbIe W IIMPOKOJIUCTBEHHBIE Jieca, CTEeMH, CaBaHHBI, MyCThIHU, TPOIUYECKHE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBINA U )KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpykrypa ¥ (QyHKUUS S>KUBBIX CHCTEM, OIIEHKa HX PECYpPCHOro MOTEHIHala u
O6rocdepHbIX PYHKITUI.

JleMoOHCTpaL U

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

Tabmuupl u cxemsbl: «l'eocdepsl 3emm», «KpyroBopot azora B npuponae», «Kpyropopot
yriaepojaa B npupoae», «Kpyrosoport kucinopona B npupone», «KpyroBopot Boabl B IPUPOE»,
«OcHoBHBIE Omombl cymm», «Kmumatuueckue mosica 3emnm», «TyHapay, «Taiiray,
«CMmemannbii  sec», «lllupokonucTBenusit sec», «Crenb», «CaBaHHa», «llycTbiHaY,
«Tponuueckuii jiecy.

O6opynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpY:KaWOIIAs cpeaa

DKONOTHYEeCKNe KpHU3UChl M WX NpUYUHBL. Bo3neiictBue uyenoBeka Ha Owocdepy.
3arpsi3HeHUEe BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHHEe BOAHOM cpenbl. OxpaHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne KiiuMara.

AHTpOIIOTEHHOE  BO3/CHCTBHME HA pAacTUTEIbHBIK M KUBOTHBIM wmup. OxpaHa
pacTUTEIBLHOTO U KMBOTHOTO MHpa. OCHOBHBIE MPUHIIUIIBI OXPaHbl MPUPObl. KpacHble KHUTH.
Oco06o0 oxpansiemble npupoansie Tepputopun (OOIIT). boranuueckue cajpl U 300J0TUYECKHE
MapKH.

OCHOBHBIE TTPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M MPUPOABL. PanroHansHOE
NPUPOJIONIONB30BAHNE M COXpaHEHHE OMOJOrHMYecKkoro pasHooOpaszus 3emnm. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX AKOJIOTMUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Kca
U €r0 BEepOSITHBIC TOCIEACTBHS.

Pa3Butie METONOB MOHHUTOPMHIA Pa3BUTHS OIACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemmuble ucciedosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNHOCOOHOU
anepeemuxke. buonozuuecrkoe paznoobpasue u ouopecypcovl. Hayuonanvhvie ungopmayuonHvlie
cucmemvl, obecneuugaroujue O0OCMyn K UHDOPMAYUU NO COCMOSHUIO OMOEIbHBIX U008 U
akocucmem. OcHosbl dIKopeadburumayuu IK0cucmem U cnoco606 60pvovl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbIX 9KOCUCTEM.

JleMoHCTpan U

Tabmumel u  cxembl: «3arpsi3HeHue arMmocdepbl», «3arps3HeHre Truapocdeps,
«3arpszHeHue mouBb», «llapHukoBbIl 3ddekT», «Ocobo oxpaHseMble PUPOJHbBIE
TeppUTOPUNY», «MoOIeNH YIIPaBIIeMOr0 MUPaY.

O6opynoBanue: Qororpaguu OXpaHsSEMbIX pacTEHUN © SKUBOTHBIX KpacHoil KHUTH
Poccuiickoit @enepanun, KpacHoil KHUTH pernoHa.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITIO BUOJIOI'MHN
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimmBaeT TPeOOBaHUS K pPe3ylbTaTaM OCBOCHHUS OOYyYaIOIIUMHUCS
IIPOrpaMM CpeHEro 00IIero 00pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pEe3yJIbTaTOB OCBOEHHS MPOrpaMMbI 110 OMOJOTHH BBIJICICHBI
CIIEAYIOIIME  COCTAaBJIAIOIINE: OCO3HAHHME OOYYalOIMIMMHUCS  POCCUHCKOW  TpakJaHCKOH
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M CaMOOIIPEJEIIEHUIO,
Hanuyue momuseayuyu K OOyUEHUIO OWOJIOTHM, YeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXJIeHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIUXCSl PYKOBOACTBOBAThCS B



CBOEH  JEATENBbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  yCTaHOBKaMH, NPHUCYIIUMU  CUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOHW  KYIbTYpHI,
CnOCcOOHOCMU CMABUMdb UEIH U CTPOUTH JKU3HEHHBIE TJIaHBI.

JInaHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMbl 110 OMOJIOTHH JOCTUTAIOTCSA B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMHU, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMHU B
oOmiecTBe MpaBUJaMH U HOPMaMHu MOBEACHUS U CIIOCOOCTBYIOT MpoIleccaM CaMOINO3HaHUS,
CaMOBOCIIUTaHUSA M CaMOPA3BUTHUSI, PA3BUTHSA BHYTPEHHEW NMO3ULMHU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEIOBEKY TpyJa M CTaplIeMy ITOKOJIEHHUIO, B3aUMHOI'O
YBOXKCHHS, OEPEeKHOTO  OTHOIICHUS K  KyJAbTypHOMY  HACICOUI0O U  TPAJUILUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npeamera «bronorusy» MoJKHBI OTpakaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaloOLIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUW, TO3WTHUBHBIX BHYTPEHHUX
yOeXACHHIA, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIECTBa,
pacHIMpEeHHE KU3HEHHOI'O ONBITA U OIbITa JAESITENIBHOCTA B MPOLECCE peaiu3alid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW MO3UIMU  OOYYAIOMIErOCs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)kK€HHWE 3aKOHa U
MIPaBOMIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW ACSATEIHHOCTH MPHU CO3JAAHUHN YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHUIO K SBIICHUSM
COBPEMEHHOM KM3HU U OOBSCHATH €€;

YMEHUE YYUTHIBAaTb B CBOMX JIEUCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aMMOJICHCTBUS JOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KyIbTYPHBIMUA IIEHHOCTSMHU U COIUAIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENIBHBIX W HCCJIEOBATEIbCKUX 3a/lad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM ESITEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonaMHOW, TOpAOCTH 3a CBOM Kpail, CBOIO
Poauny, cBOH S3BIK M KYJIBTYpPY, IPOLJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJAHOMY HACJIEIUIO H TaMSITHUKAM TPUPOJIBI,
JIOCTIKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAaHOBIIEHHE H pa3BUTHE
OMOJIOTUH, TOHUMAaHM 3HAYCHUs OMOJIOTUU B TIO3HAHUU 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTh K CITY>K€HHUIO U 3anuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C TPAJULUSAMH HapOJOB
Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs 3CTETUKY OBbITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MIOHUMaHUE SMOIMOHAIBHOI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) d¢usuyeckoro BocnuTaHusi, (GopMHPOBAHMA  KYJLTYPbl 3/I0POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peaju3alus 3J0pOBOro U 6e30MmacHOro oopasa *u3HU (340pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWJI U HOPM, COQIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIIBIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HMHAMBHUIYABHOTO M KOJUIEKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHE TIOCIEACTBUI M HENPHUSATHS BPCIHBIX MPHUBBIYCK (YIMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYIY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COIMATBHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyIO
JIeATEIbHOCTb;

HWHTEpEC K pa3nyHbiM chepam mpodeccCHOHATBHON ACSITeNTbHOCTH, YMEHHE COBEPINAThH
OCO3HAHHBII BEIOOp OyaymIei mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHUIO MU CaMOOOpPA30BaHUIO Ha MPOTSIKEHUH BCel
JKU3HH;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

AKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOEC KaK UCTOYHHUKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHHE YPOBHS SKOJOTHYECKONW KYyIbTYpBl: MPHOOpETEHHE ONbITa IJIAHUPOBAHUSA
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TOCIIEJCTBUN SISl OKPYKAIOIIEH CPeJIbl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS;

CIIOCOOHOCTH UCMOJIB30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
IpHU pelieHuu MmpoleM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIOIOIb30BaHUEM (COOI0IeHNE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HEMNpUSATUE JIEUCTBHUM, NMPUHOCAIIMX BpEl OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC YKOJIOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJU4He Pa3BUTOTO JKOJOTHYECKOTO MBIIIJIEHUS, SKOJOTHYECKON KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW UM COLMAIbHON MpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH AKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKl ¢ OOIIECTBEHHOM TPAKTHKH, OCHOBAaHHOTO Ha JUANOre KyJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;

COBEPIICHCTBOBAHMUE SI3IKOBOM M YHTATEIbCKON KyJIbTYpPBI KaK CPEICTBA B3aUMOICHCTBHS
MEXY JIIOJIbMU U TTO3HAHUS MUPA;

NOHMMaHHue creuu(uku OMONOTUM KaK HayKd, OCO3HAaHUs €€ poiu B (OPMHPOBAHUU
pPalMOHAIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JAHUH [IEIOCTHOTO MPEICTAaBICHUS 00 OKpYyKaromeM
MHpE KaKk O €IMHCTBE TPHPOJBI, YEIOBeKa M O0mecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOIeM COXPaHEHHS IPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMHU JUISI COBPEMEHHOW LMBUJIM3AIMU: 00ECTIeUeHUs
HOBOTO YPOBHS pa3BUTHsSI MEIAMIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemnath pecypcHble mpoOIeMbl pa3BUTHS YEIOBEYECTBA, TOUCKA MyTEH BBIXOJA M3 TI00ATBHBIX
9KOJIOTHYECKUX MPOoOIeM 1 o0ecriedeHust Iepexoaa K YCTOMUYMBOMY Pa3BUTHIO, PAIlHOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0IIei
KyJIbTYpPBl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIHMOHAJIHHOM
IPaMOTHOCTH 00ydaromuxcsi, GopMHUPYEMOil TpH U3y4eHUH OHOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOIOB MO3HAHUS, HCIOJIb3YEMbIX B E€CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCHOJIB30BaTh IMOJydaeMble 3HAHHS IS aHAIM3a W OOBSACHEHHs SBICHUH
OKpYXXAIOLIET0 MHUpa M TPOUCXOAANIMX B HEM H3MEHEHHi, yMEHHE JelaTb O0OOCHOBaHHBIC
3aKJIFOUCHHST HAa OCHOBE HAyYHBIX (AKTOB W HMEIOIIUXCS TaHHBIX C IIETbI0 MOJTY4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIBHO HCIIOJIB30BaTh OWMOJOTMYECKUE 3HAHUS JUIS PELICHUS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIUIX;

OCO3HaHUE IICHHOCTH HAay4YHOH IEATENILHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOCKTHYIO H
HCCIIEIOBATEIIBCKYIO JeSITEIbHOCTh HHANBHIyaTbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIYYE€HHUIO HOBBIX 3HAaHMM 1O OHOJOTMM B COOTBETCTBUM C IKU3HEHHBIMU
NOTPeOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE Pe3yNIbTaThl OCBOCHUS Y4eOHOTO mpeamera «BHOIOTHsS» BKIIOYAIOT:
3HauUMMBbIe Ui (DOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) O0IeHAYYHbIE TTOHATHS, OTPAXKAIOIIHNE [IEJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB ITO3HAHUS, HCIIOJIb3yEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJIOBaHHEe, HAOIIOJEHUE, W3MEpPEHHE, DKCIEPUMEHT U JPYrue); YHUBEpcaJIbHbIC
yueOHbIe JecTBHs (TMO3HABaTeIbHbIC, KOMMYHUKATUBHBIC, PETYISATHBHBIC), 00ECIIeUNBAIOIINE
dbopmupoBanre (HYHKIUOHATHLHON TPaMOTHOCTH U COIMAIbHON KOMIIETCHIIMH OOYYaroIINXCs;
CIOCOOHOCTh 00yJaroIuxcst WCIIO0JTh30BaTh OCBOCHHBIE MEXIUCITUTIITMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

B pesynprare usydeHuss OWOJOTMHM HAa YpPOBHE CpeaHEro oO0miero oOpa3oBaHUs Yy
obyyvaromerocss OyayT copMuUpoBaHBI MO3HABATEIbHBIE YHHUBEpPCAJIbHbIE Y4YeOHBIE NEHUCTBUS,
KOMMYHHUKATHBHBIC YHUBEpCaIbHbIC Y4eOHBIE JEWUCTBHUS, PETYIATUBHBIE YHUBEPCAIbHbBIE
yueOHbIe AeMCTBHSI, COBMECTHASI IEATEIBHOCTb.

MeTanpeaMeTHbIE Pe3yJbTaThl OCBOCHHS MPOrpaMMBI CPEIHET0 OOMmero oOpa3oBaHUS
JIOJKHBI OTPaXKaTh:

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:



1) 6a30BbI€e JOTHYECKHE TEHCTBHA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIB30BaTh TIPH OCBOCHUW 3HAHWW NPHUEMBI JIOTHYSCKOTO MBINUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccuuranuu, 000OIEHHUsI), PACKPHIBATH CMBICI OHOJOTUYCCKHIX
HNOHSITUN (BBLIEIATh UX XapaKTEPHbIE IPU3HAKY, YCTAHABIUBATh CBSA3U C APYTUMU HOHATUSIMHU);

OTIPENeIATh ILENU JeATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX JOCTHIKCHHSI,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

HCIIOJIH30BaTh OHOJIOTMYECKUE TOHATHS I OOBsCHEHUS (DAKTOB M SBJICHUN KUBOKH
HPUPOIBL,

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, IIO aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMSI B pACCMaTPUBACMBIX SBJICHUSAX, (POPMYIHpPOBATH
BBIBOJIBI U 3aKJIIOUCHUS;

MNPUMCHATH CXCMHO-MOJCIIbHBIC CPEACTBA JIA IMPEACTABIICHHA CYIICCTBCHHBIX CBSI3eU U
OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKXKe MPOTHUBOPEYHI Pa3sHOTrO Poa,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIONINXCSI MaTepUaIbHBIX
Y HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHBBLI B JACATCIBHOCTb, OUCHHWBATHL COOTBCTCTBHUC PC3YJIbLTATOB ULCIIAM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3sBUBaTh KPECATUBHOC MBIIIJICHUEC ITPU PCUHICHUHN KM3HCHHBIX HpO6JI€M.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspeuieHus mpo0seM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOIOB
PCIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUSA

MCIIOJIb30BaTh PA3JIMYHbIE BUJbI ACATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
MHTEPIIPETAINU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsSX, B TOM YHUCIE TPH
CO3JaHuun yq€6HBIX " COLMAJIBHBIX ITPOCKTOB,

(GbopMHUpPOBATH HAYYHBIA TUI MBIILJICHUS, BIAIE€Th HAYYHOW TEPMHUHOJIOTUEH, KIIFOUEBBIMU
MOHATUSMH U METOJaMHU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATENBbHON NEATEIHHOCTH U
JKU3HCHHBIX CUTYallUsIX;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M MW AKTyaJIM3UPOBATh 3aJjadyy, BbIJABUIAaThb
TUINIOTE3y €€ pEeIIeHUs,, HaXOAUThb apryMEHThl MJId JI0KAa3aTelIbCTBA CBOUX YTBEP)KICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATE IMOJYYCHHBIE B XOJ€ PCHICHHUA 3ada4yu pe3yybTaTbl, KPUTHYCCKH
OLCHUBATHb UX NOCTOBCPHOCTD, IPOTHO3UPOBATHE USMCHCHUC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIISITh IIEJICHANIPABICHHBIN MOUCK TEPEHOCa CPEACTB U CHOCOOOB JEHCTBUS B
po)eCCHOHAIBHYIO CPENY;

YMCTb MEPEHOCUTDH 3HAHUA B IMO3HAaBaTCIbHYIO n IMPAKTUYCCKYIO 06J'IaCTI/I
JKU3HEIEITEIHbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BbIZIBUI'aTb HOBBIC HWACHU, NpEajiaraTb OPUTHMHAIBHBIC IMOAXOJAbI W PCIICHHA, CTABUTH
poOJIEeMBI U 337291, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.



3) paborta ¢ nHpopManmeii:

OpPUEHTHPOBATHCSI B PA3UYHBIX MCTOYHUKAX HH(MOpMAIu (TEKCTe y4eOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JIUTEpaType, OMOJOrMUECKUX CIOBapsAX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX
0a3ax [naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIUYHbIX BHUJIOB M (oOpM
IIPEJICTaBICHUSI, KPUTUUYECKHU OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

dopmMynupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
6uonornyeckoi MHGoOpMaK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUSA HH(POPMALUMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMYy TNPEACTAaBICHUS OHOJIOTUYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJIb30BaTh HAy4HbIM S3bIK B KauyecTBE CpeACTBa IpH paboTe ¢ OMOIOrHYEecKOM
uHpopMaLuel: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBuaTypy, HOMEHKIATypy, HCIOJIb30BaTh U IPeoOpa3oOBBIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABbIKAMU PpACIO3HABaHUS M 3alUThl HH(pOpMALMU, HHOOPMAILIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obmenmue:

OCYILECTBIIATh KOMMYHMKAIIUU BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATb B JUAllOre
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBAThH
CYXKJECHHUSI OTHOCUTEJIbHO BBIMOJIHEHMsI NpeylaraeMoi 3aJayd, Y4YUThIBaTb HWHTEPECHl MU
COIIACOBAHHOCTH MMO3ULUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJibHBbIE CpeJICTBA OOLICHMs, MOHUMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PJIUKTHBIX CUTYyallUil, yMETh CMArYaTh KOH(DIUKTHI U
BECTH IEPErOBOPHI;

BJIAJICTh PA3MUYHBIMU CIIOCOOAMH OOIIEHHSI W B3aMMOJCHCTBHS, MMOHMMATh HaMEPEHUS
JpYTuX JOAEH, NPOSIBIATh YBaXHUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJIb30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITEILHOCTD:

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUIYaIbHON pabOTHI MpH
pelieHny OMoJ0Trn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHUS IPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTh M KOOPAMHUPOBATH
JEHCTBHSI O €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEIATh POJIH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXKJOI'0 YYaCTHHKA KOMaHJbI B OOLIMI pe3ysibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJIbLHBIMHU Pery/isiTUBHBIMU /1€fiCTBUAMM:

1) camoopranu3anus:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS Ul BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMUYECKMX 3HAHUI LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAX 10 OTHOLICHUIO K XMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATEIbHOCTD, BBIABISTH MPOOJIEMBI,
CTaBUTb U (OPMYJIHUPOBaTh COOCTBEHHBIE 3aJadd B O0Opa30BATEIbHOW JESATEIbHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJILHO COCTABJIATh IUIaH PEeLICHUs MPoOIeMbl ¢ yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUM;

JlaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacuIMpATh paMKH Y4€OHOI0 IIPeMETa Ha OCHOBE JIMUHBIX NPEANOUTECHUH;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMUPOKOH APYIUIIMH B PA3HBIX 00JIaCTAX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMU I103HABATEIbHON pequIeKCUU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MIPUEMBI peduieKCun
JUISL OLICHKU CUTYalliH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKECHHUIO;

IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, IOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI IPYTUX IIPY aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIMINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydueOHoro mnpeamera «buonorus» Ha
yriIyOJn€HHOM YpOBHE OpUEHTHPOBAHBI Ha obecnieueHre npoGuiIbHOro o0yueHust 00yJaronmxcs
6uonornu. OHM BKJIIOYAIOT: creuupuUecKkue Ajas OHONOTMH HaydHble 3HAHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JESATEIIbHOCTH O TOJyYEHUIO HOBBIX 3HAHUN M MX NPUMEHEHHMIO B Pa3IMYHBIX y4EOHBIX, a
TaK)X€ B PEAIBbHBIX )KM3HEHHBIX cuTyanusax. [IpeameTHsle pe3ysbTaTsl MPeICTaBICHb! 110 ToAaM
U3Y4YCHUS.

[IpenmerHble pe3ynabTaTbl OCBOGHUs ydeOHoro mnpeamera «buonorus» B 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(OpMHpPOBAHUN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUM 3aKOHOB TPHUPOJBI U
peleHny mpobJIeM palroHaILHOTO IPUPOAONOIb30BAHUS, O BKJIAIE POCCUICKUX U 3apyO0eKHbIX
YU€HBIX B pa3BUTUE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHX 3HAHHWM, KOTOpas BKJIIOYAeT: OCHOBOIOJATaollne
OuoNornyeckue TEPMHHBI U TMOHATUS (KHU3Hb, KJIETKa, OpraHU3M, MeTaboJM3M, TOMeocTas,
caMOperyJsius, CaMOBOCIIPOU3BEICHHE, HACTIEICTBEHHOCTb, N3MEHUYNBOCTb, POCT U Pa3BUTHE),
Oouonoruueckue teopun (kinerouHas Tteopuss T. IlIBanmna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencrBeHHocTu T. Moprana), yaenns (H. 1. BaBmioBa — o neHTpax
MHOT000pa3usi U MPOUCXOXKAEHHUS KYIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB



NIEPBOTO TIOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOTro HacienoBanus I'. Mennens,
TOMOJIOTUYECKUX PSJAOB B HaclneACTBeHHOM wu3MenuumBoctu H. WM. BaBuioBa), npuHUMIBI
(KOMIUIIEMEHTapHOCTH );

BJIa/ICHHE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKHX
WCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHKE, U3MEPECHHE, HAOIIOICHUE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM uucCle OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKa, CTPOCHHUS OPraHOB M CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KU3HEAEATENbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTeHHM, >XUBOTHBIX U
4eJI0BEKa, OMOJIOrMYECKUX MPOLIECCOB: 0OMEHa BEIIeCTB (METa0O0IM3M), IPEBPAIICHUS SHEPTHH,
Opo>xeHHsI, aBTOTPO(HOr0 M reTepoTpo(hHOr0 TUMOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Me03a, raMeTorenesa, IMOpUoreHe3a, MoCTIMOPHUOHATBHOIO PA3BUTHS, PA3MHOKEHUS,
WHAMBUAYAIbHOTO pa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBS3H MEXIY OpPTaHOMJIAMH KJICTKH W WX (DYHKIHSAMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U X (QYHKIUSAMHU, MEXY OpPTraHaMU U CUCTEMaMH OPTaHOB Y
pacTeHuid, >KMBOTHBIX M 4YelOBEKa M MX (YHKIHMSIMH, MEXKIy CHCTEeMaMHU OPraHoOB U HX
(GYHKIUSAMH, MEXAY 3TanaMu OOMEHa BEIIECTB, dTallaMM KJIETOYHOIO IMKJIAa U KU3HEHHBIX
[UKJIOB OPTraHU3MOB, JTalaMH ASMOPHOHAIBHOTO pPAa3BUTHSA, TEHOTUIIOM U (PEHOTHUIIOM,
(dbeHoTUIIOM U (haKTOpaMH CpeJibl OOUTaAHNS,

YMEHHE BBISBISITh OTIUYMUTEIbHBIC MPU3HAKH JKUBBIX CHUCTEM, B TOM YHCIIE PACTCHHI,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOIIMKY JJIsl IOKa3aTelIbCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTUYECKUX TPYIIIL,

YMEHHE pellaTh OHOJOTHYEeCKHe 3aJayd, BBIABIATH MPUYUHHO-CICICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTMYECKMMH IPOLECCAMU U SIBICHMSIMM, JI€laTh BBIBOABI U
IIPOrHO3bl HA OCHOBAHMH IOJIyYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUUYECKUEe pabOThl, COOMOAATh MpaBUia MpPU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, TPOBEPATh HMX OSKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
bopMynupys Lelb UCCIIe0BaHuUs, aHAIM3UPOBATh MTOJIYYE€HHbIE PE3YJIbTAThl U JIeJ1aTh BBIBOIBI;

YMEHHUE y4acTBOBaTh B y4eOHO-HMCCIEI0BATENbCKOM paboTe Mo OWOJOTHH, SKOJIOTUU U
MeIUIUHe, MPOBOAUMON Ha 0a3ze HIKOJbHBIX HAyYHBIX OOIIECTB, W MyOJIMYHO MPEICTaBIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUECKUX KOHPEPEHLUSAX;

YMEHHME OLIEHWBAaTh J3THUYECKUE aCHEKThl COBPEMEHHBIX HCCIEeIOBaHUN B obnactu
OuoNoruu M MeIUIUHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE, HAIpaBlIEHHOE
U3MEHEHHE T€HOMa U CO3/1aHHe TPAHCTEHHBIX OPraHU3MOB);

yYMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBEIOOP Oyayiel mpodeccCuoHaIbHOU IeATeTbHOCTH B
oOnactu OMOJIOTUH, MEIUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH, CEIbCKOIO XO035HCTBA, MHUILIEBOI
IPOMBIIIJICHHOCTH, YIIyOJIATh TO3HABaTEeNbHBI HMHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH Mpodeccu U MPOAOIDKEHHE OMOJOTHYECKOro oOpa3oBaHHs B
OpraHMu3aIMsaX CpelHero NpodecCuoHaIbLHOTO U BhICIIEr0o 00pa3oBaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE U POJIUM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(GbOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PEUICHUH HKOJIOTUYECKUX MPOOJIEM YeIOBEUeCTBa, a TaKKe B PELICHUH BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONIONB30BaHUs, U B (OPMUPOBAHMU IIEHHOCTHOTO OTHOLIEHHS K



npupoje, oOIIEeCTBY, YENOBEKY, O BKJIAJ€ POCCHMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BJaJIeTh CUCTEMOI OMOJOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET OINpeNeeHUs U
MOHMMAHHUE CYIIHOCTH OCHOBOIIOJAralouMX OWOJIOTUYECKUX TEPMUHOB U MOHATHHA (BUL,
sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBodronMoHHas teopuss Y. JlapBuHna,
CUHTEeTHUecKas Teopus 3Bomonuu), yueHus (A. H. CeBepuoBa — 0 myTsAX U HalpaBICHUSIX
spostonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (reHeTHYeckoro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. baspa), mpaBuna (Muaummyma O. JIuOuxa,
9KOJIOTUYECKON MUPaMUIbI SHEPTHH ), TUIOTe3bI (Tunote3a «vupa PHK» V. I'mnbepra);

YMEHHME BIIAJETh OCHOBHBIMM METOJAaMH HAy4yHOIO IIO3HAHMs, MCIIOIb3yEMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHMCaHUE, H3MEpEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHHS U OLIEHKH aHTPOINOTCHHBIX M3MEHEHUH B
IPUPOJIE;

YMEHHME BBIACIATh CYLUIECTBEHHbIE INPU3HAKU: BHUAOB, OMOIrE€OLEHO30B, IKOCUCTEM U
Ouocdepsl, CTAaOMIM3UPYIOIIETO, MABIDKYIIETO W pa3phIBAIOIIEro €CTECTBEHHOro 0TOopa,
AJTOMATPUYECKOT0 M CUMIATPUYECKOT0 BU000pA30BaHUs, BIUSHUS JIBIKYIUX CHII 3BOJIOIUN
Ha reHO(OH] MOMYJSIUN, MPUCIOCOOICHHOCTH OPraHU3MOB K cpefie OOUTaHusl, YepelOBaHUs
HaIpPaBJICHUH 3BOJIOLUHU, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBaThb B3aHUMOCBSI3M MEXAY IPOLIECCAMU SBOJIIOLUM, JABMXKYILIUMU
CHWJIAMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3IMYHBIX SKOCHUCTEM M MPHUCHOCOOICHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTJIMYUTEIbHBIEC IPU3HAKU JKUBBIX CHUCTEM, MPUCIIOCOOJEHHOCTh BUI0B
K cpene oOurtaHus, aOMOTMYECKUX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3El
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHUN B ’KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U
CUMBOJIUKY [UIsl JOKa3aTelIbCTBA pOJICTBA OPTaHM3MOB pa3HbIX CHUCTEMATUYECKUX TIpYIIIL,
B3aMMOCBSI3M OPTraHU3MOB W CpeIbl OOMTAHWsS, CIWHCTBA UYEIIOBEUECKUX pac, HEOOXOAWMOCTH
COXpaHEHMsI MHOTOO0Opa3usi BUJOB M SKOCHCTEM KaK YCJIOBHUS COCYLIECTBOBAHHS MPUPOABI U
4eJI0BEYECTBA;

YMEHHME pellaTh OHOJOTMYEecKHe 3aJaud, BBIABISTH NPUYMHHO-CIICCTBEHHbBIE CBS3U
MEXJy HCCIEIyeMbIMH OHOJIOTMYECKMMH TpOLECCAaMU U SBJICHUSMH, JEJIaTh BBIBOJABI U
IPOTHO3bI HA OCHOBAaHUM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPAKTUUYECKUE pabOThl, COOMOAAaTh MpaBUia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, TPOBEPATh HUX OSKCIEPUMEHTAIBFHBIMH CPEICTBAMH,
bopMynupys 1eNb UcCIeI0BaHNs, aHATM3UPOBATh MOJYUYECHHBIE PEe3Y/IbTaThl U JIeNIaTh BHIBOJIBI,

YMEHHUE y4acTBOBaTh B y4eOHO-HMCCIEI0BATENbCKOM paboTe Mo OWOJOTHH, SKOJIOTUU U
MEAMIIMHE, MPOBOJUMON Ha 0a3e HIKOJBbHBIX HAay4HBIX OOIIECTB, M MyOJIMYHO MpPEICTaBIATH
MOJIyYEHHBIE PE3YJbTAaThl HA YYEHUUECKUX KOHPEPEHIUSX;

YMEHHME OIICHMBAaThb THUIOTE3bl M TEOPUHM O IPOUCXOXKACHUM IKU3HHU, YEIOBEKa U
YeJOBEYECKUX pPac, O MPHYMHAX, MOCIEIACTBUAX M CIIOCO0AaX NPEIOTBPALIECHHs TI00aTbHBIX
W3MEHEHUH B 6uocdepe;

YMEHHE OCYLIECTBIIATh OCO3HAHHBIN BBIOOp OyAyIlell mpodeccuoHanbHON AeITeIbHOCTH B
o0mactd  OMOJOTMM, SKOJOTMH, TPHPOJONONL30BAHMS, MEIUIHUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUILEBOW MPOMBIIIJIEHHOCTH, YIIyOIaTh
MO3HABATENIbHBII HMHTEpEC, HalpaBiICHHBIH Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH
npodeccun M MPOJODKEHHE OMOJIOrMYecKoro o0pa3oBaHMS B OpraHMU3alUsIX CpPETHEro
npo¢eCCHOHATIBHOTO U BBICIIET0 00pa30BaHusl.



YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. buonornyeckue cucrems! u mpoueccel, 10 knace/ Tepemo A.B., [lerpocosa P.A.,
OO6miecTBO ¢ orpannueHHON oTBeTcTBEHHOCTHI0 « IOl MHEMO3NHA »

buonorust B Tabnuiax u cxemax

METOAUYECKHUE MATEPHUAJIBI J1JISA YUUTEJISA
A.A. Kupunenko, C.U. Konecos IToaroroska k EI'D . buonorus

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://cdn.catalog.prosv.ru/attachment/c73d2d30-9e79-11e5-9225-0050569¢7d18.pdf

https://gufo.me/dict/biology
https://redbookrf.ru/
https://resh.edu.ru/subject/lesson/456/
https://resh.edu.ru/subject/lesson/458/
https://content.edsoo.ru/lab/subject/1/



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HauMeHoBaHnue KoanuecTBO 4acoB
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
pa3iesioB U TeM Kontpoabubie IlpakTuueckue
n/n Bceero pecypchl
NPOrpamMMbl padoThI padoTbI
bubmmoreka LIOK https://m.edsoo.ru/7f418886
Enunas komnekiuys nudpoBbIx 00pa3oBaTeIbHBIX
buoinorus kak Hayka 1 )
pecypcos http://school-
collection.edu.ru/catalog/?ysclid=1lrvtxv7it894263485
bu6mmoreka LIOK https://m.edsoo.ru/7f418886
JKuBbIE CUCTEMEI U UX 2 EI[I/IHaSI KOJIJICKIIUA I_[I/I(prBBIX O6paSOBaTeJ'IbHBIX
U3y4YeHHE pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubmuoreka LIOK https://m.edsoo.ru/7f418886
BHOIOMIS KICTKI 5 05 Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubmuoreka IOK https://m.edsoo.ru/7f418886
Xumuueckas opraHuzanusa 10 1 EI[I/IHaSI KOJUJICKIIUA HH(prBBIX O6pa3OBaTeJ'IBHBIX
KJIETKH pecypco http://school-
collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
bubmuoreka IOK https://m.edsoo.ru/7f418886
CtpoeHue u GyHKINH 3 5 Enunas komnexuus nu@poBbIx 00pa3oBaTeIbHBIX
KJIETKH pecypco http://school-
collection.edu.ru/catalog/?ysclid=1rvtxv7it894263485
OOMEH BEIIECTB U 9 1 bubmoreka IIOK https://m.edsoo.ru/7f418886



https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886

IIPEBPAILICHUE JHEPTUU B

Enunast komutekmus iudpoBBIX 00pa30BaTEIbHBIX

KJICTKE pecypcos http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
Bbubmnoreka I{OK https://m.edsoo.ru/7f418886
Hacnencrennas
Enunast komutekmus iudpoBBIX 00pa30BaTEIbHBIX
7 uHpopmanus u 9 0.5
cATAISL oF B KIETKe pecypcos http://school-
P B collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
bu6mmoreka LIOK https://m.edsoo.ru/7f418886
. Enunas xomnexuus nudpoBbix 00pa3oBaTeIbHBIX
8 JKW3HEHHBIN ITUKIT KICTKH 6 1
pecypcos http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
bubmmoreka LIOK https://m.edsoo.ru/7f418886
9 CtpoeHue u GyHKIHH 17 15 Enunast komnexmus nudpoBbIx 00pa3oBaTeIbHBIX
OpraHM3MOB ' pecypcos http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
P
10 ASMHORCHIE H PAsBiTHe 8 1.5 Poccuiickas 35eKTpoHHas MIKOJIa
OpTaHU3MOB
I'enetnka — Hayka o bubnmnorexa [IOK https://m.edsoo.ru/7f418886
11 HACJICACTBECHHOCTH U 2 05 Enunas komnexius nudpoBbix 00pa3oBaTeIbHBIX
U3MEHYHUBOCTHU ' pecypco http://school-
OpPraHu3MOB collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
bubmoreka LIOK https://m.edsoo.ru/7f418886
12 3aKOHOMEPHOCTH 10 1 Enunas xomnexuus nudpoBbIx 00pa3oBaTeIbHBIX
HACJIeJICTBEHHOCTH pecypcos http://school-
collection.edu.ru/catalog/?ysclid=lrvtxv7it894263485
13 3aKOHOMEPHOCTH 6 1 https://iu.ru/video-lessons/cdd1d13c-6d7d-4al7-a497-

HN3MEHYHUBOCTH

4359592dfbof
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http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
https://iu.ru/video-lessons/cdd1d13c-6d7d-4a17-a497-4359592dfb9f
https://iu.ru/video-lessons/cdd1d13c-6d7d-4a17-a497-4359592dfb9f

https://resh.edu.ru/subject/lesson/5387/train/17445/

bubanoreka I{OK https://m.edsoo.ru/7f418886
Enunas komnexiuys nudpoBbIx 00pa3oBaTEIbHBIX

14 ['eneTnka yenoBeka 3 0.5
pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
bubmmoreka LIOK https://m.edsoo.ru/7f418886
15 Cenexius opranmsMoB 4 1 Enunas xomnexuus nudpoBbix 00pa3oBaTeIbHBIX
pecypcos http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
bubanoreka I{OK https://m.edsoo.ru/7f418886
16 buotexnonorus u 4 Enunas xomnexmus nnudpoBbix 00pa3oBaTeIbHBIX
CHHTETHYECKasi OMOIOTHS pecypcos http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB 102 0 13
1O ITPOI'PAMME
11 KJIACC
KoanuectBo yacos
Ne HaumeHnoBanmue pa3ieiioB DJIeKTpOHHbIe (LM(ppoBbIe) 00pa3oBaTe/bHbIE
Konrpoabnbie IIpakTnyeckue
n/n U TeM IPOrpaMmbl Bcero pecypchl
padoThl padoThl
3apoXIeHUE U Pa3BUTHE bubmuoreka IOK https://m.edsoo.ru/7f418886
1 SBOJTIOIIMOHHBIX 4 Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX

MPECTAaBICHUH B
ounoJsIoruu

pecypcos http://school-
collection.edu.ru/catalog/?ysclid=Ilrvixv7it894263485



https://resh.edu.ru/subject/lesson/5387/train/17445/
https://m.edsoo.ru/7f418886
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
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http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
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http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
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http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485
http://school-collection.edu.ru/catalog/?ysclid=llrvtxv7it894263485

MuxkposBontonus u eé

bubaunoreka I{OK https://m.edsoo.ru/7f418886
Enunast komutekmus iudpoBBIX 00pa30BaTEIbHBIX

14 2

pe3yJbTaThI pecypco http://school-
collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485
bubaunoreka I{OK https://m.edsoo.ru/7f418886

Makpo3Bostonus 1 eé 6 Enunas xomnekuus mudpoBbix 00pa3oBaTEIbHBIX

pe3yJbTaThI pecypco http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485
bubmmoreka LIOK https://m.edsoo.ru/7f418886

[Ipoucxoxnenue n 15 15 Enunas xomnekuus mudpoBbix 00pa3oBaTEIbHBIX

pa3BUTHE KU3HHU Ha 3eMIie pecypcos http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485

[TpoucxoxkaeHUE YenoBeKa .

10 1 Poccuiickas 351eKTpoHHas MIKOJIa

— aHTPOIIOTCHE3

DKoJorus — Hayka o

B3aMMOOTHOIICHHUSIX bubmuoreka LIOK https://m.edsoo.ru/7f418886

OpPraHUu3MOB U 3 05 Enunas xoyuteknus udpoBbix 00pa30BaTEIbHBIX

HaJIOpraHU3MEHHBIX pecypcos http://school-

CHCTEM C OKpY’KaroIei collection.edu.ru/catalog/?ysclid=IIrvtxv7it894263485

cpenoi
bubmuoreka I{OK https://m.edsoo.ru/7f418886

OpraHu3mel 1 cpena 9 15 Enunas xosutekius 1udpoBbix 00pa30BaTEIbHBIX

oOuTaHus ' pecypco http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485

DKoJorus BUAOB U https://iu.ru/video-lessons/8d6b54a9-9fc9-4057-95e2-

. 9 0.5
HOMYJISALUH 2a52ae9addab
DKOJIOrHs COOOIIECTB. 12 0.5 bubmoreka IIOK https://m.edsoo.ru/7f418886
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https://m.edsoo.ru/7f418886

DKOJIOTUUYECKUE CUCTEMBI

Enunast komutekmus iudpoBBIX 00pa30BaTEIbHBIX

pecypcos http://school-
collection.edu.ru/catalog/?ysclid=Ilrvtxv7it894263485

Buocdepa — rmobanpHast

Bbubmnoreka I{OK https://m.edsoo.ru/7f418886

Enunast komutekmus iudpoBBIX 00pa30BaTEIbHBIX

10 6
IKOCHCTEMA pecypco http://school-
collection.edu.ru/catalog/?ysclid=1lrvtxv7it894263485
bu6mmoreka LIOK https://m.edsoo.ru/7f418886
11 YenoBek u OKpYyiKaromas 6 EI[I/IHaSI KOJIJICKIIUA I_[I/I(prBBIX O6pa30BaTeJ'IbHBIX
cpena pecypcos http://school-
collection.edu.ru/catalog/?ysclid=1lrvtxv7it894263485
12 PesepBHOE Bpems 8
OBHIEE KOJIMYECTBO YACOB 102 75

I10 ITPOT'PAMME
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