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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - Ouoaorus) Ha ypoBHE CPEAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obOpazoBannn B Poccuiickoit Denepanmm»y, ®PI'OC COO, Konnenmuu mnpenogaBaHUs
yaeOHoro mnpeamMera «bHoIoTHs» U OCHOBHBIX MOJOKEHUM (eaepanbHOoi pabodeil mporpamMmbI
BOCIIUTAHMSL.

VYuebnsiii npeamer «buonorus» yriyonaéunoro ypoBHs usyueHus (10-11 xmaccer)
ABJISIETCS OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00macTu «EcTecTBEeHHO-HAy4HbIE MPEAMETHIY.
Cormacao monoxerusiMm PI'OC COO mnpodunpHbIe y4deOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONnEéHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHnuanuy o0ydeHusl Ha YpOBHE CPEIHETO
oOmiero oOpa3oBaHUs M NMPHU3BAaHBl 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEIHHM OOIIMMM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICIIUM O0pa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30oBaTeNbHBIX, BOCIIMTATENFHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(GOpUEHTAITUCH
o0y4aromuxcst ¥ CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4YHOTO 3HAHMS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r npepcraBieHue o IeNU U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriryOJaEHHOM ypOBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKAaHHME, €ro CTPYKTYpPHpPOBAaHHE IO pa3jesiaM M TeMaw,
pacnpenenenre no KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3YUeH s yueOHOTo MaTepuana
C Yy4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6MoIOTMH peau30BaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTHHM Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHWS,
Omaromaps 4yeMy [pPOCMaTpUBAeTCsl  HANPaBICHHOCTh HA  TOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWH, OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IKOJOTUUYECKOTO MBILIUICHUS, MPEJACTaBICHUNA O 3A0pOBOM 00Opas3e KHM3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXKalomed NpupoaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buosorus» B peanu3aluu
tpeboBanuit ®I'OC COO K MmIaHUPYEMBIM JHUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pe3yabTataM oOy4deHHss M B (OPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOMN
JEATETLHOCTH OOYYaIOIMUXCs 0 OCBOCHHUIO COJEpKaHUs OHMOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE cpeaHero oOriero oOpa3oBaHUS 3aBEplIAET
Ouonornyeckoe oOpa3zoBaHue B MIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIITyOJCHHE 3HAHUM
0o0ydJaronuxcsi O J>KUBOW TPHUPOAE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW Oumoyioruw,
SMOpPUOJIOTUHU U OMOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJEKINH, OMOTEXHOJIOTUHU, HBOJIOLHMOHHOTO
YUEHHSI U HKOJIOTUH.

Nzydenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TOCIENYIONEMY IOJTYyYEeHUI0 OHOJOTHYECKOro 0Opa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanusa. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHOJOTMYECKUX 3HAHWUN, MOJYYEHHBIX IMPH H3YYCHHH OOYYaIOUMMHCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, >KUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HHU, OIMOJHHUTEIHHO BKJIIOUYEHBI OHOJOTMYECKHE CBEICHUS



MPUKIAHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BATh KaK OPUEHTHUPHI IS
nocienyomero Beidopa mnpodeccun. BosmMoxkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMHU, MTOTYYCHHBIMU O0YJAIOIUMUCS MIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy ¥ MaTeMaTHUKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA TMOAXOAbI K HM3ydeHHUIo Ouosioruu. COrjacHO MM, M3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC /ISl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AINU,
SBOJIIOIIMM OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHUs OHOJOTHYEecKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCs OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
AMOPHUOSIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKI[MU, OMOTEXHOJIOTUU ¥ CHHTETHYCCKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYaromuxcs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kiacce M3y4aroTcsi BOJIIOIMOHHOE yUEHHE, OCHOBBI 3KOJIOTHH U
ydeHue o omocdepe.

VYuebublii mnpeamer «buonorus» mnpus3BaH 00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHCS
OMOJIOTUYECKNX TEOpH ¥ 3aKOHOB, WJCH, NPHUHIMIIOB W TIPaBWUJ, JIEKAINIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHHM, MHOTOOOpa3ud H
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOLIeH03a, AKOCHCTEMBI, O BBIIAIOIINXCS
HAyYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHUH, TPUKIATHBIX aCIEKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKAHUSA MHTEpeca O0y4aromMXcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUN TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBIICHUS W PAa3BUTHUS TOW WM MHOMU
obnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apYyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIIHX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[enb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOia€HHOM ypoBHE — OBJaJIeHHE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHU3alluu >KUBBIX CHCTEM
pPa3HOTO paHTa U MPUOOPETeHHE YMEHUN HCIOIb30BaTh ATH 3HAHUS B ()OPMUPOBAHUU HHTEpECa
K omnpeaenéHHoi o0nacTu mpodeCCHOHANBHON NEATETbHOCTH, CBI3aHHONW ¢ OMONOTHEH, Wi K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

Joctuxenue 1enu n3ydeHust ydyeOHoro mpenmera «buosnorusi» Ha yriyOJ€HHOM ypOBHE
o0ecreynBaeTcsl peIIeHuEM CIeIYIOINX 3a/1a4:

OCBOGHHE OOYYalOIIMMHUCA  CHUCTEMBI  OWOJIOTMYECKUX  3HAHUN: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHIIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3uu U OCOOEHHOCTSX OMOJIOTUYECKUX CHCTEeM (KJIETKA, OPTaHU3M, MOIYISIHS, BUJ,
OouoreoneHno3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYaromMxcsi ¢  MeTodaMH  TO3HaHWsl  KUBOW  MPUPOJBIL:
MCCJICIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAyK (MOJEKYISPHOW M KIETOYHOU OUOIOTHH,
AMOPHUOSIOTUN U OUOJIOTUH PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU ¥ CHHTETHYECKON
OMOJOTUM, TAaJICOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEIBHOTO  IMPOBEIEHUs
OMOJIOTMYECKUX HCCIIEIOBaHUM B JabopaTopun W B Tpuponae (HaOIoJaeHWe, W3MEPEeHHE,
HKCIEPUMEHT, MOACTUPOBAHNUE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAXOJIWTh, aHATU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIIUIO; TOJIb30BATHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWUOJOTHMM U  COLHAJIbHO-
PKOHOMHUYECKUMHU M OSKOJIOTHUYECKUMHU NPOOJIEMaMHU YEIOBEYECTBA; OIEHUBAThH ITOCIEIICTBUS



CBOEH JCATENHPHOCTH 10 OTHOIICHHWIO K OKPYKAIOIIeH NPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 37I0POBBIO0  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBAaTH M COOMIOJATH MEpPBI
npopMIaKTUKN WHPEKIUOHHBIX 3a00J€BaHUH, TpaBWa MOBEICHHUS B MPUPOJE U OOecTieYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYAlUSX MPUPOTHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepHu30BaTb COBPEMEHHBbIE HaydHble OTKPBITUS B oO0JacTu
OMOoIOrHH;

pa3BuTHE y 00YyJalOIUXCs MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMi €10 TIpobiieMaMu, METOAOJOTHed OHOJOTrHYeCKOro HMCCIEAOBAaHUS, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUM, pelleHus OWONIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIMTAHHUE Y OOYYarOMIMXCs LIEHHOCTHOI'O OTHOILIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ O00BbeKTaM U SBJICHUAM; (OPMHpPOBAHHE SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEICHUS B NPUPOAC; WHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUM;

npuodpereHre 00y4arIUMUCI KOMIIETEHTHOCTH B PallMOHAIBLHOM MPUPOAOIOIb30BAHUN
(cobmroneHne TpaBuUJl TOBEACHUS B TMPUPOJIC, OXpPaHbl BHUIOB, HIKOCHUCTEM, Ouocdepsl),
COXpaHEHHH COOCTBEHHOI'O 3/0pPOBBbS U 3/0POBBS OKPYKAIOUIMX JIOAEH (COOMIONeHUsT Mep
npodunakTuku  3a0oneBaHUM, oOecriedeHWe  OE30MACHOCTH  JKU3HENCATEIILHOCTH B
Ype3BhIYAITHBIX CUTYaLUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/laHME YCJIOBUHM i OCO3HAHHOTO BBIOOpa OOYHYAIOUIMMHUCSA WHIUBHIYaTbHON
00pa3oBaTeNbHON  TPACKTOPUH, CIOCOOCTBYIOUICH MOCIEAyOWEMY HpOoPecCHOHATHLHOMY
CaMOONPEEICHNI0, B COOTBETCTBUU C WMHJWBUIYaJbHBIMU HMHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4yUCIIO YacoOB, OTBENEHHBIX HAa M3Y4YEHHUE OHMOJIOTMM Ha YIriIyOJIEHHOM YPOBHE
cpenHero obmiero oopazoBanus, cocraiseT 201 gac: B 10 kiacce — 102 gaca (3 gaca B Hezento),
B 11 kmacce — 99 gacoB (3 yaca B HEACIIO).

Orb6op opraHu3anMOHHBIX  (QOpM, METOJOB H  CPeACTB OOyd4eHHs OHMOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEU(BUKU €ro COJIEpKaHHWs M HAIpPaBICHHOCTH Ha IMPOJOKEHHE
Ouosornyeckoro o0pa3oBaHUs B OPraHM3ALMAX CPEIHEr0 MPOPECCHOHATIBLHOTO M BBICIIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYCHUW OMOJIOTMHM HA YIIyOJEHHOM YpPOBHE SIBISICTCS
IpoBEEHUE JIAOOPAaTOPHBIX M MpakTHUecKuX pabor. Takxke ydacTHe O0OydaroUMxXcs B
BBIMIOJIHEHUH  TMPOEKTHBIX M y4EOHO-HCCIIEJIOBATENILCKUX  paboT, TeMaThKa KOTOPBIX
OTpesieNiIeTCs y4YUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepuaibHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpPOrpaMMbl, BBIJICIEHHOE KYPCUBOM, HE BXOAUT B  TPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).
Tema 1. buoJsiorusi kKak HayKka



CoBpemenHast 6uosyorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHs OHOJIOTHH.
buonorndeckre Hayku W H3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTANbHBIC, MPUKIAJHBIE U
MOVCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HavyeHre OWOJIOTHH B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBs3anHbIe ¢ Ouonorueil. 3HaueHHEe OWOJOTHHM B MPAKTHUYECCKOU
JEATETbHOCTH YENIOBEKAa: MEAMIIMHE, CEIbCKOM XO3SMCTBE, MPOMBIILIEHHOCTH, OXpaHe
MPUPOIBI.

JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. Japsun, Y. I'apseii, I
Menpnens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Baswios, H. B.
Tumodees-Peconckuit, [Ixx. Yorcon, ®@. Kpuk, /]. K. benses.

Tabmunpl u cxembl: «CBsi3b OMOJIOTHUU € OPYTUMU HayKaMu», «CucreMa OMOIOTHYecKuX
HayK».

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

JKuBbie cucTeMBl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CJIOKHOCTh M  YHOPSAIOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3allUs, CaMOBOCIPOM3BEICHUE, Pa3apakKMMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3allMd >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAHEBBIN,
OpTraHW3MEHHBIM, MONYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreorneHOTHYECKUIN),
ouoctepnsiit. [Iponeccsl, npoucxoasmue B KHUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznep kak popma cymecTBoBaHUs MaTepuu. Hayku, n3ydaroniue »KUBbIe CHCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3yuenune xuBbIX cucTeM. Meroabl Ouonornyeckod Hayku. HaOmromenue, m3MepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMONM UM  HE3aBUCUMOM
nepemeHHoil. IDmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [loHsaTue BEIOOPKU H €€ JOCTOBEpHOCTh. Pa3zdpoc B Omonornveckux naHHbix. OneHka
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXKeHUS pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumer u cxembl: «OCHOBHBIE TIPU3HAKU IKU3HUY», «DBHONOTHYECKHE CHCTEMBD»,
«CBOICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIMU KUBOU TPUPOIbD», «CTpOCHHE KUBOTHOMU
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEYECKOr0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

O6opynoBanue: 1abopaTopHOe 000pyIOBaHUE ISl TIPOBEACHUS HAOTIOACHUI, U3MEPEHHH,
JKCHEPUMEHTOB.

IIpakTnyeckass padora «licronp3oBaHHE pa3IUYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEM.

Tema 3. buosiorusi Kjierkun

Knerka — cTpykTypHO-GYyHKIIMOHAIbHAS €IWHULA XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. IIneiinen, P. Bupxon).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

Metoapl MOJEKYJISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKONMS, Xpomarorpadus,
a7eKkTpodope3, METOJ MEUEHBIX aTroMoB, auddepeHnansHoe eHTpUudyrupoBaHue,
KYJIbTUBUPOBAHUE KJIETOK. M3yyeHue @uKCUposanHvlx Kiemok. DIEKTPOHHAS MHUKPOCKOIHSL.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.



JdemoHcTpanuu

[loptpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKpOCKom», «lcropus
Pa3BUTHSI METO/I0B MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckasi padora «lI3yueHne MeToq0B KJIETOYHOH Ouonorum (xpomarorpadus,
anektpodopes, nuddeperimanpHoe nenTpudyruposanue, [T1IP)».

Tema 4. XuMuyecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKpOdJIeMeHThl. Boga u e€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYIISLUH.
MunepasnbHbIe BellecTBa KJIETKH, UX Ouosiorndyeckasi posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckue noiumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypsl OenkoBoi Mousekynbl. IlepBuunas cTpykrypa Oenka, MenTUAHAs
CBsi3b. BTopuuHnas, TperuyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanms 6enkoB. bruonornueckue GpyHkimu 6enkoB. [lpuonui.

VYrneBoabl. MoHOCaxapubl, AUCaXapuJbl, OJMrocaxapuiabl W Tonucaxapuabl. OOmui
IUIaH CTPOEHUS M (PUBMKO-XUMHUECKHE CBOMCTBAa yIieBOAOB. buonornuyeckue (yHKIHH
YIJIEBOJOB.

Jlunuae. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukanust  nmunmmos.
Tpurnunepuasi, Gocoaunuabl, BOCKH, crepounbl. buomornueckue Gpynkiuu munmuaos. Oo0mue
CBOMCTBA OHMONOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kuciotsl. JJHK u PHK. Ctpoenue HykinemHOBBIX KUCIOT. HykieoTubl.
[Tpuntun xkomrementapHoctu. [lpaBunmo Yapradda. Crpykrypa JJHK — aBoitHas cnimpaiib.
Mecronaxoxaenue u 6nonornyeckue pynknu JHK. Bugst PHK. ®@ynkuuu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBs3u B mojiekyine AT®. buonornueckue
byakuun  AT®. BoccraHoBiIeHHBIE TEPEHOCUYMKH, UX (QYHKIIMH B KIeTKe. /J[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykrypHast OMOJIOTHs: OMOXUMHYECKHEe W OMO(pU3MUECKUE HUCCIEIOBAHHS COCTaBa U
IMPOCTPAHCTBEHHON CTPYKTYpbl OuoMoJeKkyl. Modenupoeanue cmpykmypovl U @QYHKYui
buomonekyn u ux komniexcos. Komnvromepmwiti Ousaiin u opeaHu4yecKuii cunmes OUOMONEKY1 U
UX HenpupoOHbIX AHALO208.

JdemoHcTpanuu

[Toptpetsrt: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pauknun, @. Canrep, C.
[Ipy3unep.

Huarpammsl:  «PacnpenenceHue XUMHUYECKMX DJJIEMEHTOB B HEXMBOM  IIPUPOIAE»,
«PacrnpenenieHue XMUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuer u cxemsl: «llepuonuyeckass Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJBl BOABI», «BemectBa B cocraBe oOpraHu3moB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTYpbl 0OenKoBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YriaeBofoB», «CTpoeHHE MOJIEKYI
aununoBy», «HykienHoBble KUCIOTHIY, «CTpoeHHe MOJIEKYIIbl ATO».

OO6opynoBaHue: XMMUYECKas MTOCYy1a U 000pyI0BaHHE.

JladopaTopnas padora «OOHapykeHHE O0CITKOB ¢ MTOMOIIBbIO KAYeCTBEHHBIX PEAKITUI».



JlaGoparopHasi padora «/ccienoBaHue HYKJIEHHOBBIX KHUCIOT, BBIICICHHBIX M3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GQyHKINH KICTKH

Tunsl KIETOK: 3yKapuoTH4ecKass M mpokapuoTuueckas. CTpyKTypHO-(QYHKIIMOHAJIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHue mpoKapuOTHUECKON KieTku. KiertouHas cTeHka OakTepwii ©  apXeil.
OCOoOeHHOCTH CTPOCHHUS TeTepOTPOPHOI 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3aX.

Crpoenune U QpyHKIIMOHUPOBAHKUE DYKApHOTHUYECKOW KiIeTKHW. [Ima3marndeckas meMmOpaHa
(mna3manemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHCHOpT —BemiecTB 4epe3
IUIa3MaTHYECKyI0 MeMOpaHy: maccuBHBIN (nuddy3us, obneruénnas auddQysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGota
HaTPUI-KATUEBOTO Hacoca. DHIOIMTO3: MUHOIIUTO3, (aronuTos. Dk3onuTo3. Kinerounas creHka.
CrpykTypa 1 (yHKIMH KJIETOYHOM CTEHKH pacTeHuil, rpuoOoB.

Huronna3zma. Iluto3onb. LluTtockener. JIBukenue uuroruiazMbl. OpraHougbl KIETKH.
OnHomMeMOpaHHBIC OPraHOWABI KJIETKU: sHAomIazMarudeckas cetb (DIIC), anmmapar I'onbmkw,
JU30COMBI, UX CTpoeHHe U (yHKUUU. B3auMocCBs3b OJHOMEMOPAHHBIX OPraHOUIOB KIIETKH.
CrpoeHre TpaHyJSIpHOTO peTHKYyIyMa. Mexanusm nanpasnenus 6enkoé ¢ OIIIC. Cunres
pactBopuMbIXx  OenkoB. CuHTE3  KJIeTouHbIXx MeMmOpaH. ['maakuii  (arpaHymispHBIN)
SHJOTUIa3MaTHYeCKuid peTuKyinyM. CekperopHas ¢yHKums ammaparta ['onbmku. Moougpuxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWIBl KJIETKH: MUTOXOHIPUH, TJAcTUAbl. [Ipoucxoscoenue
mumoxonoputi u naacmuod. Cumbdbuocenesz (K.C. Mepedsckosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIApUA U miacTuiA. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE IIACTHJIbI
(OTOCUHTE3UPYIONINX JYKAPUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JICWKOIJIACTHI  BBICIIMX
pacTeHuN.

HemembOpanubie opranouas! kinetku CtpoeHue u QyHKIUHM HEMEMOpPAHHBIX OPraHOHOB
kieTku. PubGocombl.  [lpomescymounvie guramenmor. MuxkpouiaMeHTbl. AKmuHoGvle
Mukpogpunamenmsi. MBIIEUHbIE KICTKU. AKMUHOBblIE KOMHOHEHMbl HEeMbIUEYHbIX KIemoK.
MuxkpotpyOouku. Kietounsiii unentp. CrTpoeHHe | ABMKEHHE JKTYTHKOB U PECHUYEK.
Muxkpotpy6ouku nuroriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmvie 6enku.

Anpo. Obonouka siApa, XPOMATHH, KApUOILIA3Ma, SAPBIINIKU, UX CTPOCHUE U (DYHKIUU.
Snepublii GenkoBelid MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOXKEHHE XPOMOCOM B HHTEp(hazHOM
aape. Jyxpomamun u 2emepoxpomamur. benku XpomMaThHa — TUCTOHBIL. J{uHamukxa s0epHOu
0601104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAs  XapaKTEPUCTUKA  KJIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOIA).

JdemoHcTpanuu

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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKW», «CTpOoeHHEe MUTOXOHIApUN», «SAapoy», «CtpoeHue
MIPOKAPUOTUYECKON KIIETKH.

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKpPOIpernapaThl PacTHUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKpPOTIpenaparhl 0aKTepUaTbHBIX KJIETOK.



JlaGoparopHas padora «/3yueHre CTpOECHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlaboparopHasi pabora «lccienoBanue miua3mMoiau3a U AEMIa3MOJIU3a B PACTUTEIbHBIX
KJIETKax.

IIpakTuyeckas padora «3yueHue NBHKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BeliecTB U NpeBpallieHHe JHEPIuN B KJIeTKe

AcCCUMUWIISIIIAS U TUCCUMUISIIIUS — B CTOPOHBI MeTa0onu3ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOHBI M  reTepoTpodHBIM. YyacThe KHCIOpoJa B  OOMEHHBIX  IpoIleccax.
DHepreTudyeckoe obOecneyeHre KiIeTku: TmpeBpamenne AT® B 0OMEHHBIX MpoIeccax.
DepMeHTAaTUBHBIN XapakTep peakiuid KIETOYHOro Meraboiu3ma. depMeHTHl, UX CTpOeHHE,
cBoiicTBa W MexaHu3M aercTBusA. KodepmeHTsl. OTnuuus (GepMEHTOB OT HEOPraHMYECKUX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEJIKU-MHTUOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUN OT Pa3IMYHBIX (DAKTOPOB.

[lepBUuHBII CHHTE3 OpPraHMYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCU2EHHbIU U
oKcucennvlll  pomocunmes 'y obaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbl
peaxkyuonHozo yenmpa. Ponpb xmopomiactoB B mporecce GotocunTe3a. CBeToBas U TEMHOBasI
baspl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuyHbIx (akTOPOB Ha CKOPOCTh (DOTOCHHTE3a. 3HAaUeHUE (POTOCHHTE3A.

XemocuHte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPH(PHLIHPYIOIIHNE
OakTepuu, xeye300akTepun, cepoOaKTEpHUr, BOJOPOAHBIC OaKTepru. 3HAYCHHE XEMOCHUHTE3A.

AHnaspoOHbIe opranu3Mbl. Buasl 6poskerus. [IpoaykTsl OpoKeHHUS U UX HCIIOIh30BaHUE
YeJIOBEeKOM. AHa’pOOHBIE MHUKPOOPTaHHU3MBI KaK OOBEKTHl OMOTEXHOJOTMH M BO3OYIUTEIH
00J1e3HEH.

AdpoOHBIE OpPraHW3MBI. JTambl YHEPTreTHYECKOro oOMeHa. [loAroToBHTENbHBIA ITarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUICTIIEHUE TIIOKO3bI.

buonornueckoe oxkucieHue, WIK KJIETOYHOE AbIXaHHE. POIb MUTOXOHApPHI B Ipoleccax
Oouonornyeckoro okucieHus. lluxnuyeckne peakuuu. OxucauTenbHoe ¢GochopuIMpoBaHUE.
Onepeuss membpannoeo epaduenma npomonos. Cumwmes ATD: paboma npomonuou ATD-
cunmaszvl. IlpeumymectBa a’poOHOrO TMMyTH OOMEHa BEIIECTB IE€pell aHA3POOHBIM.
O PeKTUBHOCTH SHEPTreTHIECKOT0 0OMEHa.

JdemoHcTpanuu

[Toptpetsi: k. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuner 1 cxembl: «DoTOCUHTE3Y», «DHEpreTHUecKkuii oOMeH», «buocuHTe3 Oemkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYA0BaHUE ISl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas pabora «/3ydyeHue KaTaJIUTHUYECKOW aKTUBHOCTH (EpMEHTOB (Ha
pUMEpe aMIJIa3bl UK KaTalasbl)y.

Jladoparopnasi pabGora «l3ydenue (QepMEHTATUBHOTO pACIICIICHUS TEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX.

JlaGopaTopHnas padora «CpaBHEeHHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBenHasi uHgopManus U peajn3anus e€é B KJIeTKe

Peakuuu matpuunoro cuutesa. [IpHHIMI KOMIUJIEMEHTApPHOCTH B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmsauus HacneacTBeHHOW uHGpopMmanuu. ['eHEeTHUeCKHil KOJI, ero CBOWCTBA.



Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMObel TpaHCKpUNIUK: KOMIIJIEMEHTApHOCTD,
AHTUIAPaLIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuunvix PHK 6 sykapuomuyeckoii
kaiemxke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbeix PHK B OnocuuTese Oenka. YcioBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb pubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu cenos. OpraHu3anus reHoMa y MpoKapuoT U
9YKapHoT. Perymsauus akTUBHOCTH T'eHOB Yy mpokapuoT. ['mmore3a omepona (®. XKako6, XK.
Mano). Monekynapuvle mexanusmvl dKcnpeccuu 2enog y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycsl — HekierouHnble (OPMBI JKU3HH B OONUTraTHbIE Tapa3uThl. CTpoeHUE MPOCTHIX U
CJIOKHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn JIHK-codepacawux
supycos, PHK-codepaicawux eupycos, bakmepuogazos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3aboneBaHusi uenoBeka, KHBOTHBIX, pacrenuwit. CIINJ], COVID-19,
COLIMATILHBIC U MEAUIIMHCKHE MTPOOIEMBI.

buoungopmamura: unmezpayus u ananuz 6oavuux maccusos («bigdata») cmpyxmyprwvix
buonoeuveckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@yuxyuu b6enxos. Cnocobwt 00cmasKu 1eKkapcms.

JdemoHcTpanuu

[Toptpetsi: H. K. Konbuos, /1. 1. iBaHOBCKUI.

Tabmumplt w  cxemsl: «buocuHTe3 Oenka», «l'eHeTmdeckuid Kkom», «Bupyce,
«bakrepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJI KICTKH

Knerounslii muki, ero mepuoasl u perymsanus. Mutepdaza m muro3. OcoOeHHOCTH
poIeccoB, mpoTekaronux B uHTepdase. [loaroroka kietku K aeneHuto. [IpecuHTeTHUeCKUit
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
uHTepha3bl.

Marpuunbii  cunre3 JHK — permmkanums.  Ipunuuner  penmukanuun — JIHK:
KOMIJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIAPAUIENBbHOCTh. MexaHu3m
perumkamuu - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMmepasa.
XPpOMOCOMHBIN HA0Op KIETKH — KapUOTHUI. JIMIUTOMIHBIA M TaruIOUIHBIA HAOOPBI XPOMOCOM.
["'omosiornynbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX MPOILECCHl. THIbI
Muto3a. Kapuokunes u nutokrnues. buonornueckoe 3HadeHUE MUTO3a.

Perymsmuss MuToTHueckoro uukia kietku. [Iporpammupyemasi kiaetodHas ruleinb —
arnonTo3.

Knerounoe sapo, XpoMocoMbl, pyHKIMOHATIbHAS T€HOMUKA. Mexanusmbl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemkay — buounghopmamuvecxue
Mooenu hYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanuu

Tabmumel u cxembl: «OKU3HEHHBIM MUK KIETKH», «Murto3», «CTpoeHHE XPOMOCOMY,
«Pemmukanusa JJHK».

O0GopynoBaHue: CBETOBOM MHUKPOCKOI, MUKpoIpenaparsl: «MHUTO3 B KJIETKax KOpEIIKa
JTyKay.

Jlaboparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTaxy.



Jladoparopnasi pa6ora «HabOmoneHnne MuTO3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB. OJHOKJIETOYHbIE, KOJOHHUANbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJTHOKJICTOYHbBIC TPUOBI, OJHOKJIETOYHBIE BOJIOPOCIH, IpYrHe MPOTUCTHL. KonoHuampHbIe
OpTaHU3MBI.

B3anmocBsA3b yacTeld MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OPraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esoe. I'omeocras.

Txanu pacreHuif. Tumel pacTUTENBHBIX TKaHEW: oOpa3oBaTeNnbHas, MOKPOBHAs,
POBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOEHMsI, (PYHKIHUNA U pacHOIOKEHUs
TKaHEW B OpraHax pacTeHUH.

TkaHu JKUBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COCIMHUTENIbHAS, MbllIeuHas, HepBHas1. OCOOCHHOCTU CTPOCHUS, (PYHKIHA U PACIOIOKEHUS
TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHble ¥ T€HEpAaTUBHbBIE OpraHbl pacTeHUui. Opranbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U yesioBeka. DYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTrsl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblil 1 BHYTpeHHHI ckeneT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MOB. [IBUKEHHE OJHOKJIETOYHBIX OPraHW3MOB: aMEOOHIHOE,
KT'YTUKOBO€, pECHUYHOE. JIBM)KEHHME MHOTOKJIETOYHBIX PpACTEHUN: TPONMU3MbI M HACTHUH.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeoBeKa: MbleuHas cuctema. Pediexc. CkenerHbie
MBIIIIIIB U UX paboTa.

[Muranue opranusmos. [loriomnieHue BoOJbI, YTIEKUCIOrO Ta3a U MUHEPAIbHBIX BELIECTB
pactenusmu. I[lutanue >XUBOTHBIX. BHYTpUIIOJOCTHOE W BHYTPHUKJIETOUHOE MHUIIEBAPEHUE.
[InTaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. lIumeBaputenbHble
kenesbl. [InimeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[prxanve »«uBoTHBIX. [{uddy3us razos yepes
MOBEPXHOCTh KIeTKU. KokHoe npixanue. JlprxarenbHas MOBEPXHOCTh. JKabepHoe U JIEroyHoe
JOpIxaHue. JIpIXaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE
CTPOCHHMs JETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTenpHas cucTeMa ueiaoBeka. MexaHusm
BEHTWISIIIAM JIETKUX y TITUI] U MICKOMUTAOIINX. Perynsanus apixanus. J[prxaTenbHble 00bEMBI.

Tpa"cnopT BeleCTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHuu. TpaHCmopr
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHas cucreMa u €€ opradbl. KpoBeHocHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpPOBOOOpAIIEHUsI.  DBOJIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perynsims.

Boinenenne y opranusmoB. Beigenenue y pacteHuil. BblaeneHue 'y KUBOTHBIX.
Cokpatutenbuble Bakyoiau. Opranbl BblaeneHusd. DuibTpanusi, cekpenuss U oOpaTHoe
BCACBIBAaHHME KaK MEXaHHU3MbI paOOTHI OPTaHOB BhIJEICHUS. CBS3b MOJIOCTH Tella ¢ KPOBEHOCHOU
U BBIICTUTEIBHOM cucTeMaMu. BplieneHrne y MO3BOHOYHBIX JKUBOTHBIX U ueioBeka. [loukw.
Crpoenue u pyHkuunonupoBanue Heppona. OOpazoBaHHE MOUYH y YEIOBEKA.



3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpencrsa naccuBHOM u
XAMHUYECKOU 3a1UThl. DUTOHIUIBI.

3amnTa y MHOTOKJIETOYHBIX KUBOTHBIX. [I0KpOBBI M UX TPOU3BOAHBIE. 3aIlIUTa OPTAHU3MA
oT OosiesHed. MmmyHHas cucrema uesnoBeka. KIeTOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM cneunpuyeckuid HMMMYyHUTET. Teopuss KIOHAJIBHO-
cesiektuBHOro ummyHnurera (I1. Opnmux, @. M. bepner, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Posib BpoxXIEHHOT0O UMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

Pa3apaxkuMocTe M perynauuss y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnus y pacTeHUH. POCTOBBIE BelecTBa U MX
3HauYEHUE.

HepBhast cucrema u peduexkropHas perynsiuus y >KUBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednexropHas nyra. besycinoBHble u
YCIIOBHBIE PE(IICKCHI.

['ymMopasibHast peryysuuss M SHIAOKPHHHAs CUCTEMa JXUBOTHBIX W 4enoBeka. JKemnesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOPMOHBI. [lelicTBUEe TOpMOHOB. B3amMOCBsI3b HEpPBHOU U
SHJIOKPUHHOH cucTeM. [ unoTtanamo-runodusapHas cucrema.

JdemoHcTpanuu

[Toptpet: WU. I1. [1aBnos..

Tabmupel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«bakrepun», «lIpocreiimmey, «OpraHpl LBETKOBBIX pacTeHUi», «CHCTEMBbl OpraHoOB
[IO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHUE HACEeKOMBbIX», «TkaHu pacTeHUN»,
«KopueBsie cuctembr», «CtpoeHue ctednss», «CTpoeHHE JHMCTOBOM IIIACTUHKHY, «TkaHM
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenbHasg  cucrema», «HepBHas cucrema», «Koxa», «MplleuyHas cucremay,
«BpiaenurenbHas cucreMa», «DHIOKpUHHAs cucTeMay, «CTpoeHne MbILby, «MIMMyHUTETY,
«KumeunononoctHsle», «CxeMa nuTaHus pacTeHUi», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHE IUIaHapun», «BHyTpeHHEee CTpOEHHE JOKIEBOIO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHas cuctema MIEKONMTAIOIINX,
«HepsHas cuctema yenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
HK3EMIUIIPhl KOMHATHBIX PacTeHUil, repOapuu pacTeHUH pa3HbIX OTJENIOB, BIAXHbBIC IpenapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIMK OECIIO3BOHOYHBIX KMUBOTHBIX, CKEJIET YEIOBEKa,
o0opysoBaHuEe NS JEMOHCTpAallMd TMOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHHIA,
pacuierieHust KpaxMana ©  OelIKOB IMoJ JedcTBHEeM (epMEHTOB, 00OpyIOBaHHE JUIS
JEMOHCTpPALMK OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTEIbHbBIX
JBUKEHHUM, MOJIEJIM T'OJIOBHOI'O MO3ra Pa3jIn4HbIX )KMBOTHBIX.

JlaGoparopnas padora «/3yyeHue TKaHel pacTeHUN.

JlabopaTopnasi padora «/3yueHne TkaHel KUBOTHBIX).

JlabopaTopnasi paGora «/3y4yeHne opraHoB IIBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHoOKeHHe U Pa3BUTHE OPTAaHU3MOB

®DopMBI pa3MHOXKEHHUSI OPTAaHU3MOB: Oecrionoe (BKJIF0Yas BEreTaTUBHOE) M TT0JIOBOE. Buibl
0ecIooro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISINA, (parMeHTaIHs, KIOHUPOBaHHE.



[TonoBoe pasmHoxeHue. IlonoBeie kieTku, win ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonornueckuit cMbica Meiio3a U MOJIOBOrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJloBbIE  Kene3bl.
OO6pa3oBaHre W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOeHHE TOJIOBBIX
KJIETOK.

Om1o10TBOpPEHHE W AMOPHOHAILHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 enasHvix npooiem smopuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu aMOpUOreHe3a KUBOTHBIX (Ha MpUMepe JATyIiKku). JpoOienue.
Tunsl apobnenus. [emepmunuposanuoe u nedepmunuposannoe opobnenue. bracmyna, munwi
onacmyn. OCoOOEHHOCTH NPOOJEHUS MIICKOTHUTAIONIUX. 3apOABIIIEBbIC JTUCTKH (TaCTPYJISIIHS).
3akjaZKka OpPraHoOB W TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIusSHUE YacTel
pa3BHBAIOIIETOCS  3apojpiia (IMOpUOHANBHAS WHAYKIMS). 3akiajka I[JIaHa CTPOCHHS
J)KUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBOTHBIX. IlocTaomOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunel pocta XUBOTHBIX. @aKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSl y JKUBOTHBIX M ueioBeka. [lepuojl OHTOreHe3a 4YelloBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKHUE MTPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur m cmopodur. Melio3 B KHM3HEHHOM
nukie pacrenuit. OOpa3oBaHue cCrmop B Tpoiecce Meio3a. ['aMeroreHe3 y pacTeHH.
OmnnonoTBOpEeHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereratuBHOoe pasMHOXKEHHE», «THIIBI OecrioNoro pasMHOKEHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXEHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meino3y, «Xpomocombly, «l'amerorenesy, «CTpoeHHE SHULEKIETKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe u Hempsimoe paszBuTHE», «Pa3BuTue Maiickoro
Kykayn, «Paszsurue capaHumy», «Pa3BuTHe JIATyIIKN», «/[BOMHOE OIIOIOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <OKWU3HEHHBIM LHUKI MXa», <OKU3HEHHBIA [MKJI ManopOTHUKAY,
«KU3HEHHBIN UK COCHBIY.

O6opynoBaHue: CBETOBOW MUKPOCKON, MUKPOIIPENApaThl SIMIIEKIETOK U CIIEPMATO30U/IOB,
Mozeinb «L{uKIT pa3BUTHSA JIATYILIKA Y.

JlaGoparopHass pabGora «/3yueHune CTpoeHHs TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTyeckas padora «BrIABI€HHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MMO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. 'eHeTHKA — HAYKa 0 HACJIEJACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB



Hcropusi cTaHOBIIEHUS W Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne
@puza, T. Moprana. Ponb oTeuecTBeHHBIX Yu€HBIX B pa3BuTHM reHetuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, aJIEIbHBIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA MPU3HAK, TOMO3UIOTa,
reTepO3UroTa, YMCTas JIMHUS, TUOPUAbI, TeHOTHIN, (QeHoTurn. OCHOBHBIE METOJbl T€HETHUKH:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUI, MOJICKYIIPHO-TEHETUYECKHM.

JdemoHcTpanuu

Hoptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenko, 10. A. ®ununyenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCICTOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpasus
ruOpuIoB mepBoro mokoyieHus. IIpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0oH
paciernieHus: mpu3HakoB. L{uTonornueckie 0OCHOBBI MOHOTHUOPHIHOTO CKpeliuBaHus. [ unoresa
YUCTOTBHI TAMET.

AHanu3upytomiee  ckpeniuBaHue.  [IpoMexyTOuHBI ~ XapakTep — HaclielOBaHUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JTOMUHUPOBAHUU.
Jurnbpumnoe ckpemuBaHue. Tpernidi 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYecKe OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CuernneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrienieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEX Yy TeHaMU. XpOMOCOMHAs TEOPHUsSI HACIEACTBEHHOCTH.

I'enernka mosia. XpoOMOCOMHBIN MEXaHU3M OMNPEAENICHUS MoJIa. AyTOCOMBI U TOJOBBIE
XpOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHbId IIOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TOJIOM.

I'enoTun kak 1menoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE ACHCTBHE T€HA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX TE€HOB. KoOMIIEMEHTapHOCTH.
Onucras. [Tonumepust.

I'eHeTnyeckuii KOHTPOJIb DPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONIOrMYecKUX TPOIECCOB, TMOBENCHHUA U KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH —
MUKpoOnomy. ['eHeTHuecKne acreKThl KOHTPOJIS M U3MEHEHHUs HAClIeACTBeHHONH HH(OpMAaINK B
MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBelii 1 BTOpoil 3akoHBl Mennens», «Tpetuil 3akon Menaemns»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanuey, «ClenieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo3oduiby, «I eHeTuka nonay, «Kapuorumn yenosekay, «Kapruotun Apo30¢puiib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIeTn3mM», «B3anmoaeincTBie reHoBY.

Ob6opynoBanue: MOJENb sl JEMOHCTpPAIMM 3aKOHOB €IMHO00pa3usi THOPHIOB MEPBOTO
MOKOJICHUS] U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMHU CLETNIEHHOTO HACJIEIOBAaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuay.



IIpakTuyeckass padora «/3ydeHune pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JIUTHOPUAHOTO CKPEUIMBAHUSA Y
JIPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeasl B (opMupoBaHUM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbI psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW M3MEHYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOM MPOLIECC — OCHOBA KOMOMHATUBHON
U3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH T€HETUIECKOTO pa3HOOOpa3us
B [Ipe/ieJIax OJTHOT'O BHU/IA.

MyTtanonHass HW3MEHYMBOCTb. BHABl MyTaluii: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WMHAYLIUPOBAaHHbIE MYTalMHU. SJIEepHBIE M IUTOIUIA3MAaTHYECKHE MYTallUHU.
Comaruueckue W MOJOBble MyTauuu. [[pUYuMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctd (H.M. BaBunoB). BHesnepHas HW3MEHYHMBOCTH |
HACJIEJCTBEHHOCTb.

Onueenemurxa u NUSEHOMUKA, PONb INULEHEMUYECKUX (HAKMOpPO8 8 HACIe008aHUU U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuel U cxembl: «BuOpl W3MEHUHMBOCTHY, «Moau(uUKalMOHHAS H3MEHYHBOCTHY,
«KoMOMHATHBHAs  M3MEHYMBOCTDY, «Meitio3y, «On1010TBOPEHUEY, «I"eHeTHUeCcKue
3a001eBaHUs YeIOBEKay, «Bubl MmyTamuii.

O6opynoBanue: XUBbie U repOapHble SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAJia U BApUAIlMOHHOW KPUBOW.

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoiHass NpOrpaMMa HUCCIENOBAHMS TI€HOMAa 4YEJIOBEKa.
MeToapl U3y4eHHsS] TEHETUKH YEeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBIA, ITUTOTCHETUUCCKHH,
NONYJSALUOHHO-CTATUCTUUECKUN, MOJIEKYyIsipHO-TeHeThuueckuil. CoBpeMEHHOE OIpeaesieHue
TE€HOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAaHKE, TCHOTUIIMPOBAHUE, B TOM 4KCIIie ¢ moMoibro [T11P-
aHanuza. Hacnencrennsie 3a00seBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bone3nn ¢ HaciencTBEHHOW NPEeapacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW T€HETHUKU B
NPEIOTBPALICHUN W JICUCHWU TEeHETHUYECKUX 3a00JIeBaHUN uenoBeKa. MeIuKO-TeHETHYEeCKOoe
KOHCYNIbTHpOBaHuE. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUYECKOTO Irpy3a». DTUUECKUE ACTIEKThI
HCCJIEIOBAaHUM B 00JIaCTH peJaKkTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.



['enernyeckue (hakTOpbl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKAa K (PU3NYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpyJKarouleil cpenpl. I'eHeTmdeckas IpenpacrnoiokeHHOCTh
YeJIOBEKA K MATOJIOTUSIM.

JdemoHcTpauuu

Tabmuner u cxembl: «Kapuotun uvenoBeka», «MeTOIpl M3y4yeHUS! T€HETUKH YEJOBEKay,
«["enernueckue 3a0601€BaHUS YETOBEKAY.

IIpakTyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOMN.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanusi U CeleKuus. 3apOoKICHHE CEJIEKIMU U JoMecTukaruu. Yuenue H. U.
Baguiosa o LleHTpax mpouCcXOKIACHUSI 1 MHOT00Opa3us KyJbTYpHBIX pacTeHuil. Poib cenexium
B CO3JaHUM COPTOB pacTeHHW U 1opoxa KUBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSJOB B HacieACTBEeHHON m3MeHunBoct H. WM. BaBuioBa, ero 3Hadenue s
CEJICKIIMOHHOMN PabOTHI.

Metoap! ceneKInOHHOM paboThl. VIcKycCTBEHHBIH OTOOP: MAacCOBBIM U WHAMBUYaTbHBIH.
Oranbl KOMOWHAIIMOHHON cenekiuu. Vcmpitanue mpou3BoauTeneil mo motoMmctBy. OTOOp MO
TEHOTUITY C MIOMOIIBIO OLEHKU (DEHOTHIIa TOTOMCTBA U OTOOP 0 TEHOTHITY C TIOMOIIIbIO aHAJIU3a
JHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboThl. PaauanuoHHBIA U
XUMHUYECKHM MyTareHe3 KaK HCTOYHMK MyTalUMid y KYyJbTYpHBIX (OPM OpPTraHU3MOB.
Hcrnonp30BaHME TEHOMHOTO PEIAaKTHPOBaHHMS W METOJA0B pekoMOumHaHTHBIX JIHK s
MOJIy4EHUSI UCXOTHOTO MaTepHuana Jiisl CENEKIHH.

[Monyyenne monuruionsoB. BHyTpuBHmoBas rubpuamsanus. bimszkopoacTBeHHOE
CKpelrBaHue, uin MHOpuauHr. HepoacTBeHHOE CKpeluBanue, win ayTopuauHr. ['erepo3uc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas TuUOpUIU3aLUAL.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CENEKLUUU pacTeHUH u
KUBOTHBIX. «3€1EHas peoNoOYUsLY.

CoxpaHeHue U HU3y4YEHHE T'€HETUYECKHX PECYPCOB KYJIbTYpPHBIX PACTEHMH M UX AMKHUX
ponuyeit A co3JaHusl HOBBIX COPTOB U TMOPUIOB CEbCKOXO3SIIICTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamiu CenbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIYUUIEHUS CYUWeCBYIOWUX U CO30AHUL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOoM ucie ¢ npuUMeHeHUueMm CO8PEMEHHbBIX Memo008 HAYYHbIX UCCIe008AHUL, Nepedosblx uoell u
NnepCcneKmuBHbIX MexHoI02Ul.

JdemoHcTpanuu

Hoptpersr: H. U. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenxo, II. II. JIykpsanenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmune! 1 cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX PAaCTEHUN»,
«3aKOH TOMOJIOTMYECKMX PSJAOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «METonbl celekuumy,
«Otnanéunas rudpuau3anus», «MyrareHes».

JlabopaTopnasi padora «3yueHne cCOpPTOB KyJbTYpHBIX PAaCTEHMH M MOPOJ IOMAaIIHUX
JKUBOTHBIX).

JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTeHUII».

Ikckypeusi «OCHOBHBIE METOIbI M JIOCTHKCHHS CENIEKLIUU PACTeHUN M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
X035IHCTBO, B 1a00paTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexHOJIOTUsI M CHHTeTHYeCKasi Omosorus



OOBeKThl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYJbTYpHI,
MUKPOOPTaHU3MBI, WX XapaKTEpUCTUKA. TpamullMOHHAas OHOTEXHOJIOTHS: XJIeOOMeYeHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAenue. Mukpoounonorndeckuii cuHte3. OObeKThI
MUKpOOHOIOrnyecKux TexHojaoruil. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3naHye TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOTO  W3MEHEHUs U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbI0 MTOJIYYEHHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COAEPIKAIINX
HE BCTpEYAroIrecs B MPUPOie ONOCUHTETUYECKHUE MTyTH.

Knerounas uHxeHepus. MeToapl KyJabTyphl KJIETOK M TKaHEH PACTEHUH W YKUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anus W cCOMaTHYEeCKud smMOpuoreHes. Mcmosp3oBaHue
raliouIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX aHmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANLHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIIMSI SIWLEKIETOK M KIOHUPOBAHWE >KMBOTHBIX. MeETOJA TpaHCIUIAHTAUHUU SAEp
KIETOK. Texuonocuu 0300poeieHus, KyIbMUGUPOBAHUL U MUKPOKIOHATLHO2O PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpOMOCOMHas U I'eHHast UHXKeHepus. VICKyCCTBEHHBII CHHTE3 IéHa U KOHCTPYMPOBaHUE
pexkomOunantHbIX JIHK. Cozoanue mpamnceennvix opeanuzmos. JIOCTHXKEHUS W TIEPCIICKTUBBI
XPOMOCOMHOM ¥ TEHHOM WH)XCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TPOOIeMBbI TEHHOM
WHXEHEPUHU.

Menununckue 6uorexnonoruu. Iloctrenomuas nugposas meauuuna. [1IP-auarnocTuka.
MeTa0o0si0MHBIN aHANN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 370poBbs. Mcmonb30BaHHWE CTBOJIOBBIX KIETOK. TaprerHas Ttepanus paka. 3D-
OMOWHXEeHepUss JUIsl pa3paboTKu  (PYHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHIA,
CO3MaHMSI KOMIUICKCHBIX TKAHEW COYETAaHWEM TEXHOJOTHH TpEXMEPHOro OWONMPHUHTHUHTA U
ckaddonaunra aus peuieHus 3a1a4 NepCcoOHATN3UPOBAHHON MEIULIMHBI.

Coznanue BEKTOPHBIX BaKLMH C ILENbl0 oOecreuyeHUus: KOMOMHUPOBAHHOW 3aIllUTHI OT
B030ynuteneit OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHW3MOB (QyHKumonupoBanus PHK-
COJIepKAIMX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabmunpr u  cxembl:  «Vcrnonap3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIILICHHOM
POU3BOJACTBEY, «KiteTouHas nHKeHepus», «I eHHast HHXXEHEPUs».

JlaGopaTopHnasi pa6ora «l3ydueHrne 00bEKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «l[loaydeHne MOJIOYHOKHUCIBIX MPOTYKTOBY.

IKeKypeusi «bHOTEXHOIOTHS — BayKHEHIIIAs MPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJCTBO).

11 KUIIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJIIHOHHBIX NPeICTABJICHUH B OHOJIOTHH

OpomonuronHast Teopust Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHMS TapBUHU3MA. JKU3HB
Y Hay4yHad JesatenbHocTh Y. JlapBuHa.

JBuwxymue cuiael 3Bomtouuu BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
pa3MHOXEHHS OpPraHMW3MOB, HACJIEICTBEHHAsh HW3MEHYMBOCTb, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenune cuateTndeckoit Teopun Bostonnn (CTI). HeitTpanbHast TeOpHst SBOIOIUH.
CoBpeMeHHast HBOJIOIMOHHAs OMOJOTHsA. 3HAUEHUE HBOJIOLUOHHONW TEOpUU B (pOpMUPOBAHUH
€CTECTBEHHO-HAYUYHON KapTUHBI MUPA.



JdemoHcTpanuu

[optpersl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, x. Xonaeitn, J. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoi npupoabl (mo K. Jluauew)y, «JlecTHHIa XKuUBBIX
cymectB (o Jlamapky)», «Mexanu3m GOPMHPOBAHUS TPUCIIOCOOJICHUH Y pacTeHUd u
XHUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremectsus Y. Jlapsunay, «Haxonku Y.
HapBuna», «@Popmbl 060pbOBl 3a cymecTBoBaHuey, «lloponer romy6Geit», «MHorooOpasue
KYJIbTYPHBIX GopM KamycThl», «[lopoabl JOMaNIHUX KUBOTHBIX», «Cxema oOpa3oBaHMsI HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHONIICHHS IBMIKYIIUX CHJ IBOJIOIUNY», «OCHOBHBIC
MOJIO’KEHUSI CUHTETHUUECKOM TEOPUH IBOJIIOLIUN.

Tema 2. MukposBoonust 4 eé pe3yjabTaTbl

[Tomynsiust Kak sJaeMeHTapHas eAuHUNA 3SBomonuH. CoBpeMEHHBIE METONbl OLEHKU
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI MONysiuil. MismeHeHune reHopoHaa MONyIsSIUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SIBIIEHHME. 3aKOH TIeHeTudeckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

DOneMeHTapHble (HAKTOPHl (IBMIKYIIME CHUJIBI) SBOJIONUH. MYyTaIlMOHHBIA TIPOIECC.
KoMmOuHatuBHasi m3MeHUYMBOCTh. Jlpeiid) reHoB — ciydaiiHble HEHAINpPaBJICHHBIC W3MEHEHUS
4acTOT ayienieid B mOmymsimusaX. DPQPexT ocHoBaTens. Ighghexkm OYymMbLIOYHO2O 20PIbIUIKAL.
CHuoicenue eenemuueckozo paznoodpaszus. npudunel u ciredcmeus. Ilposaenenue s¢hgexma
opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murparmuu. M3omsmus  TOMymsSIun:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIoTrnYecKas (PEenpoIyKTHBHAS).

EcrectBenHblif 0TOOp — Hampapistiomuil ¢axtop sBosonnu. DOpPMBI €CTECTBEHHOTO
orbopa: IBUXKYIIMNA, CTaOWIM3UPYIOUINHA, paspbiBaromuil (nu3pynTuBHbBIN). [TomoBoit or6op.
Bo3HUKHOBEHNE U 3BOJIOMUS COLUATBLHOTO MTOBEACHUS )KUBOTHBIX.

[Tprcnoco0AeHHOCT OpPraHU3MOB KakK pe3ysbTaT MHUKPOABOJIOLUMU. BO3HHKHOBEHUE
npucnocoOaeHnit y opranuzMoB. ApoMopdo3bl U uanoagantauuu. [Ipumeps! npucmnocodieHui
y opranu3MoB: Mopdonorudeckue, (U3MOIOTHUECKHE, OHOXMMHYECKHE, TOBEICHYECKHE.
OTHOCUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BupmooOpazoBaHue kak pe3yibTaT MHUKPOIBOIIOLUH.
Wzonauus — xmoueBoil (akrop BumooOpasoBanus. Ilyrh M crmocoObl BHIO0Opa30BaHMSL:
ajsionaTpuieckoe  (reorpaduyeckoe), CHUMIATPUYECKOe (IKOJIOTMYECKOE), «MIHOBEHHOE)
(monummonan3anus, rudpuanzanus). JJmIuTenbHOCTh 3BOTIOUOHHBIX MTPOILIECCOB.

Mexanu3mbl HOPMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp  »BOMIONMOHHON OuoOMOrMM B pa3pabdOTKE HAayYHBIX METOIOB COXpaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHMS MApa3UTOB M UX XO035€B. MeXaHU3MBI
bopMHpPOBaHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JdemoHcTpanuu

Hoptpetsl: C. C. YeTBepuxos, 3. Maiip.

Tabmuie! u cxembl: «MyTalMOHHAS U3MEHUYUBOCTEY, «[lomynsiinoHHas CTPYKTypa BHIIA»,
«Cxema mposiBieHHs 3akoHa Xapau—BaiiHOepra», «J/IBWKyIpe CHIIBI  DBOJIIOIUN,
«IKOJOTHYECKasT HM3OJISIIUS TOMYJISIMNA CEeBaHCKON Qopenu», «l'eorpadudeckas H30JAIUS
JMCTBEHHUIIBI CHOMPCKOM M JMCTBEHHMLIBI aypcKoiy», «[lomymIsiiroHHbIE BOJIHBI YUCIECHHOCTH
XUIIHUKOB H JKepTB», «(Cxema [EeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYIIIECTBOBaHHEY, «MHycTpranbHbIi MEJIaHU3M, «OKuBbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka »KHBOTHBIX», «lIpemympexnaromas oKpacka >KHBOTHBIX»,
«Duznonoruueckue agantanun», «IIpucrnocoOeHHOCT OPraHU3MOB U €€ OTHOCHUTEIBHOCTBY,



«Kpurepun Bunma», «Bugsl-gBoitHukny, «CTpykTypa Buga B npupoae», «CrmocoOsl
BugooOpa3oBanus», «l'eorpaduueckoe BUmooOpazoBaHue TPEX  BUIOB  JIAHIBIIICH»,
«DKOJIOTHUECKOE BHJI000pa3oBaHMe BHIOB CHHHUI, «llomurmaouasl pactenmit», «KamycTHo-
peIeYHBINA THOPUITY.

O6opynoBaHue: repOapuyl pacTeHUM, KOJJICKIIMM HACEKOMBIX, Yydesia MTHIl U 3BEpe C
npUMepaMu Pa3NYHbIX MPUCIIOCOOJICHUH, Yydyena NTHIl U 3BEpei pa3HbIX BUIOB, repOapuu
pacteHuil OIM3KUX BUAOB, 00pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JladopaTopnasi padora «BrIsBiIeHIE H3MEHUNBOCTH Yy 0COOEH OTHOTO BUIAY.

JladopaTtopnasi paGora «lIpucrnocobseHuss OpraHu3MOB W WX OTHOCHUTEIbHAS
[EJIECO00PA3HOCTHY.

JlaGopaTopHnas pa6ora «CpaBHEHHE BUIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3Bosouus U eé pe3yabTaThl

Mertonbl n3yueHust Makpo3BoOIOLUHU. [[aneoHTOIOrNUecKe METOIbI U3YUEHUS IBOJIOLIUN.
[epexoaubie GopMbl U GUITOTEHETHUECKUE PSABI OPTaHU3MOB.

Buoreorpadpuyeckne meronasl wu3ydeHus osBoironuu. CpaBHeHue Gaopsl U ayHbI
MaTepUKOB U OcTpoBOB. bruoreorpaduyeckue odnactu 3emian. BUnbl-sHIEMUKN U PETUKTHI.

OMOPHOIOTMYECKHE U CPaBHUTEIBHO-MOPPOIOTUYECKUE METOAbI U3YYEHUS SBOJIOIMH.
I'enernueckne MeEXaHHW3Mbl IBOJIIOLMHM OHTOI€HE3a M IOSBICHUS 3BOJIOLUOHHBIX HOBLIECTB.
l'omonoruuHble ¥ aHaIOTUYHBIE OpraHbl. PyauMeHTapHble opraHbl U aTaBU3Mbl. MoJIeKyIsipHO-
reHeTUYecKue, OHOXMMHUYECKME M  MaTeMaTU4YeCKHe METOAbl H3YYEHHS  SBOJIIOIMH.
['omonornynsbie renbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPpOMOCOMHBIE MYyTallU1 U 3BOJIIOIHSI TEHOMOB.

OO0mue 3akoHOMepHOCTH (TIpaBwWIia) dBOMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeobpartumocTs 3BOMIONINMK. AanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIOIIHNH.

JdemoHcTpanuu

[optpets: K. M. bap, A. O. KoBanesckuii, @. Mronnep, 3. I'ekkensb.

Tabmuiel U cxeMbl: «OUIOTCHETUYSCKUH PSJT JIOMIATN», «APXEONTEPUKC, «3BEPO3yObIe
amepb», «Creronedans», «Punnodursr», «CemeHHble ManopoTHUKNY, «buoreorpaduueckue
30HBI 3emnm», «/lpeiid koHTHHEHTOB», «PemukThl», «HavanbHble CTaguK SMOPHOHAIBHOTO
pa3BUTUS  TMO3BOHOYHBIX  JKUBOTHBIX», «['OMOJIOTMUHBIE ¥  AHAJOTUYHBIE  OPraHbI,
«PynumMeHTB», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI ueNOBeKa W IUMMaH3e», «IaBHbIE
HaIpaBJIeHUs IBOIOLUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJTIOLIUN.

O6opynoBaHue: KOJUICKIUU, repOapuu, MYJSKH HCKOMNAEMbIX OCTAaTKOB OpPraHHU3MOB,
MYJISDKM TOMOJIOTMUHBIX, AHAJIOTMYHBIX, PYJIUMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMJie

Hay4nple THUMOTE3bl TPOUCXOXKICHUS KU3HU Ha 3emiie. AOHMOTEHE3 W TaHCIEePMHUSI.
JloHayuHbIE TPEICTABICHUSI O 3apOXKACHUU JKU3HM (KpealnoHM3M). ['mnore3a HOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannanuanmy, JI. [lacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE dTanbl HEOpraHUYecKol Bomonnu. [ImanerapHas (reojsoruyeckas) BOJFOIHS.
XuMHUECKasi HBOJIONMS. AOHOT€HHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKHUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB U3 MoHoMepoB. KoamnepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHoro OympoHa Jk. XonjaeiHa, reHeTHYecKas
runoteza I'. Mémnepa. Pubosumsr (T. UYekx) m rtummoresa «vupa PHK» V. T'mnGepra.
dopmupoBanue MeMOpaH U BOZHUKHOBEHHUE MPOTOKIIETKH.



Uctopus 3emumn u wmetoabl €€ wu3ydyeHusa. VIckomaemble OpraHUYECKHME OCTaTKH.
leoxponomoruss u e€ Meronel. OTHOCUTENbHAasT W a0OCONIOTHAST  T€OXPOHOJIOTHSL.
['eoxpoHonoruyeckas mkaia: 30Hbl, 3pbl, IEPUOJIbI, STIOXU.

HavanbHble 3Tanel opraHndeckou 3Boouud. [losiBIeHrne u 3BONIOLUS NEPBBIX KIIETOK.
Oponronuss Merabonu3Ma. BosHukHOBeHHE mepBbIX SKocucTeM. CoBpeMeHHbIE MHKPOOHBIE
OMOMIEHKNM Kak aHajmor mepBbiXx Ha 3emiie coobmectB. Ctpomaronuthl. [IpokapuoTsl u
AYKapHUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOMOTEHE3). DBOIIOIUOHHOE MPOUCXOXKIECHHUE BHUPYCOB.
[IponcxoxaeHMe  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Talbl ABONIONHMH BHICHIUX pacTeHuidl. OCHOBHBIE apoMOp(]O3bl pacTCHHUIA.
Brixon pactenuii Ha cymy. I[losiBieHHe CHoOpOBBIX pacTEHMl M 3aBOCBAHUE HMMHU CYIIIH.
Cemennbie pactenus. [IpoucxoxaeHue NBETKOBBIX PACTCHHIA.

OcCHOBHBIE D3Tallbl SBOJIIOIUHN KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpa0BbIe
’KUBOTHBIE. JKU3HB B BOjE. DBOMIONUS MO3BOHOUYHBIX. [IponcxoxaeHue ampuOnii U penTHiIni.
[TpoucxoxaeHne miekonuTaromux W OTUIl. [IpuHIMn kimodeBoro apomopdosa. OcBoeHue
0ECII03BOHOYHBIMH ¥ TO3BOHOYHBIMH KUBOTHBIMU CYIITH.

Pa3BuTHe x13HM Ha 3emiie 110 IpaM U NeproJaM: apxeH, IpoTepo30ii, najaeo30i, ME303011,
KaifHO30M. OOImmIas XxapakTEepUCTHKAa KIWMara M T'eOJIOTMUYECKUX TpoieccoB. [losBieHue u
paciBeT XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCJIOBUS U BIMSHHE HA Ta30BbIil
cocTtaB aTMoc(hepsl.

MaccoBble BBIMHpPAHUSI — SKOJOTUYECKHE KpU3UCHI mpouuioro. ITpuumHbl U cieacTBus
MacCOBBbIX BhIMHpaHHi. COBpEMEHHBIN AKOJIOTHYECKUN KpH3UC, ero ocoberHHoctu. [Ipobiema
coxpaHeHHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHasI cUCTeMa OpPTaHWYecKoro mupa. [IpuHIUIBEI KIacCUPUKALUKA OPTaHU3MOB.
OCHOBHbIE CUCTEMATUYECKUE IPYIITIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpets: @. Penu, JI. Cnannanuanu, JI. ITactep, . . Meunukos, A. 1. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Munep, I'. FOpu.

Tabmume! u cxemsl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3ydeHuto
caMo3apokJIeHus ku3Hmw», «Cxema ombita C. Muinepa, I'. FOpu», «9Tanbl HeopraHuYecKou
3BOIIOIMNY, «['eoxpoHosornueckas mkana», «HadanpHble 3Tanmbl OPraHUYECKON HBOJIFOLUNY,
«Cxema oOpa3zoBaHusi DyKapuoT MyTéM cuMmOuoreHesza», «CucreMa KHUBOW MPUPOABD,
«Ctpoenue Bupyca», «Apomopdo3sl pacteHuit»y, «PuHHMODUTE, «OTHOKIETOYHBIC
BOJIOpOCIN», «MHOTOKJIETOUHBIE BoAopociany», «Mxu», «llanmoporHukm», «l'omoceMeHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «(CxeMa pa3BUTHUS IKUBOTHOTO MHPAY,
«Apomopdo3sl  KUBOTHBIX», «lIpocTeiimuey», «Kumednonomnoctasie», «llnockue uepBu»,
«YeHuCTOHOTHE, «PpIOBIY, «3¢MHOBOTHEICY, «IIpecmbikaromuecs», «lITuume,
«Mnekonuraromuey, «Pa3Butue KU3HM B apxelckod ape», «Pa3BuTHe KHU3HH B
MPOTEPO30MCKON 3pey, «Pa3BuThe KU3HM B MNAJIECO30MCKOW 3pe», «Pa3BUTHE KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHE »KU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'O MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETIOB, KOJUIEKIIMH HACEKOMBIX,
BJIQXKHBIE Ipenaparbl KMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXXHX, CKEJIETHI



MIO3BOHOYHBIX JKMBOTHBIX, Yydyeja NTULl U 3BEpEH, KOJUIEKIMU OKAMEHEJIOCTEH, IOJIE3HBIX
HCKOIIA€MBbIX, MYJISI’KU OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryanbHasa snaGopatopHas padora «MonenupoBanue onbsiToB Muniepa—tOpu no
M3YYEHHIO a0MOTEHHOT0 CHUHTE3a OPraHMYeCKUX COSAMHEHHUH B IEPBUYHOMN aTMochepe».

JlaGopatopHass pabora «l3ydyeHHMe W ONHUCAHME HCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnyeckass padora «lI3yueHne o0COOEHHOCTEH CTPOEHUS pACTEHHH pPa3HBIX
OTZIETIOBY.

IIpakTuyeckasi padora «/3ydeHne ocoOEHHOCTEH CTPOSHHUS MO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3znenbl u 3a1aun aHTPOMOJIOTUU. METOIbI AHTPOTIOJIOTHH.

CTaHOBJICHHE TMPEJCTABICHUN O MPOUCXOKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pECHUSI.
CoBpeMeHHbIE HAY4YHbIE TEOPHH.

CxonmctBo  uenoBeka € KMBOTHBIMM. (CHcTeMaTHYeCKOe IOJOKEHUE  YeJOBEKa.
CBugerenbcTBa CXOACTBA 4YEJIOBEKA C IKMBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosiornyeckue, (HU3NOJIOro-OMOXUMHYECKHe, MoBeAeHueckue. OTiauuus YeioBeKa OT
JKUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

HBwxkymme  cuwibl  (QakTopbl) — aHTpOIlOreHe3a:  OHONOTWYECKHE,  COIMAaJIbHBIC.
CooTHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaJUU aHTpororeHe3a. PanHue 4enoBekooOpa3Hbie 00€3bsHBI (TIPOKOHCYITHI)
Y paHHHE TIOHTUIBI — OOIIUE MPEIKH YeT0BEKOOOPa3HBIX 00€3bsiH U JI0JIeH. ABCTPaIONUTEKH —
JBYHOTHE INPEIKH JIIoAcH. YenoBek ymenbli, IEepBble U3TOTOBJICHUS OpYyAUN Tpyna. Uemosek
MPSIMOXOJISAIITMN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprckuii —
001Inii MPeOK HEaHAEPTATHLCKOTO YEJIOBEKA U YEJIOBEKa pa3yMHOTO. UeIoBeK HeaH IepTaTbCKUMA
Kak BHUJ JIIOJICA XOJIOJHOrO Kiumara. YenoBeK pa3yMHbI COBPEMEHHOIO THUIA, JEHUCOBCKHUM
YeJI0BEK, OCBOCHHE KOHTMHEHTOB 3a npeaenamu A¢puku. [laneoreneTnka u najaeoreHOMHUKA.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJSIUSAX YEIOBEKa.
MyTanonHsli miporece u nmoaumopdusM. [lonmynsuroHHbIE BOJIHBI, Apeld reHOB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISLUAX COBPEMEHHOTO YEIOBEKa.

Uenoseueckue pacel. [lonsitue o pace. bonbiime packl: eBpomeougHas (eBpasuiickas),
aBCTpaJIO-HErpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uaTCKo-aMepuKaHcKas). Bpems u
NyTH pAacceleHWsl 4YeloBeKa MO I[ulaHere. EnuHCTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCT  pacu3Ma. [IpHCIIOCOONIEHHOCTh  4YeJOBEeKa K  pasHbIM  YCIOBHSM
OKpyKaromien cpensl. Bausaue reorpaduueckoid cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(U3HOJIOTHIO YeTTOBEKA.

MexauciurimHapabsle MeToabl B (u3nueckord  (OMOJOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIOLMOHHAA ~ AHTPOIOJIOTMSI M NAJCOAHTPOIOJIOTHSI  YEJIOBEUECKUX  IOMYJIALUM.
buocounaneHple  uccieqoBaHMS ~— NpPUPOABI  uenoBeka.  MccienoBaHue — KOIBOJIIOLMU
OMOJIOTUYECKOT0 U COLUAIBHOTO B YETIOBEKE.

JdemoHcTpanuu

IToptpersr: Y. Hapsun, JI. JIuku, 4. f. Porunckuii, M. M. I'epacumos.

Tabmumet uw  cxembl: «MeTOIbl  aHTpOMOJIOTHHY», «l OJOBHOW MO3T 4YeloBEeKay,
«YenoBekooOpa3Hble 00€3bsHBI», «CKeNeT yeloBeKa M CKeleT MmuMmaHzey», «PymumeHTsl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOrEHEe3a», «IBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcCTpanonurek», «4enoBek ymenblii», «HenoBek NpsIMOXOIAMNIN», «JleHUCOBCKHUM YEI0BEK»



«Heannepranbup»y, «KpoManboHIB», «lIpenku dernoBeka», «ITambl 3BOJIOLNUAHA YETOBEKaY,
«Pacsl yenoBekay.

O6opynoBaHue: MYyJISDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTePUAIBHON KYJIBTYPHI TIPEIKOB
4yelnoBeKa, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUDOJIOTHYESCKUMH U OUOICHCKUMH
CIOXKETaMH MPOUCXOXKICHHsSI YesloBeKa, ¢poTtorpaduy HaX0J0K MCKOMAeMbIX OCTaTKOB YE€JIOBEKa,
CKEJIET YeJIOBEeKa, MOJIETb Yepera YelOoBeKa M Yepera HIMMIIaH3€, MOJIEIb KUCTH YeJOBEeKa U
KHCTH IIKMMITaH3€, MOJIETIU TOpCa MPEAKOB YeJIOBEKa.

Jladoparopnasi pabGora «M3yueHne OCOOCHHOCTEW CTPOCHMs CKeJieTa 4YeJIOBEKa,
CBS3aHHBIX C MPSAMOXOKICHUEM).

IIpakTyeckas padora «I3yueHune 3K0JOTNYECKUX aJanTallMi YEIOBEKay.

Tema 6. OJxosiorusi — HayKka O B3aHMOOTHOLICHHSIX OPraHu3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouleid cpenoi

3apoxaeHre W pasBuTHE HKojoruu B Tpymax A. ['ymbGompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMHU.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOAHBIE U
nabopaTopHbie. MoaenupoBaHue B dKOJIOTHH. MOHUTOPHUHT OKPYKAIOIICH CPEJbl: JTOKATbHBIMH,
pPErMOHAIBHBIN U TTT00ABHBIN.

3HAUEHUE DKOJOTMYECKUX 3HAHUM NJIs 4YeloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE KaK
OCHOBa CBs3€H uenmoBeuecTBa ¢ mpupoaor. DopMHUpOBAHUE SKOJOTHYECKOW KYIbTYpPhl M
3KOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[optpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmumpl u cxembl: «Pazaensl skomorun», «MeToabl dKooruny, «CxemMa MOHUTOPHUHTA
OKPY’KaIOILEH Cpebl».

JlaboparopHas padora «/3yueHre METOJ0B KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Oxoyiorudeckue  (GakToppl M 3aKOHOMEPHOCTH HX jAeucTBusa.  Kiaccudukarus
IKOJIOTHYECKUX  (haKkTOpoB:  aOMOTHYEeCKHe, OHOTHUYECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JIeMCTBUS 3KoJIornyeckux ¢akropos. [Ipasuno munumyma (K. npenrens, 1O.
JIu6ux). TonmepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotndeckue (akTopbl. CBET KaK 3KOJIOTHYECKUi ¢akTop. [leficTBUE pa3HBIX YYaCTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. OJKOJOTMYECKHE TPYMMbl PACTEHUW M JKUBOTHBIX IO
OTHOLIEHUIO K cBeTy. CuUrHanpHas posb cBeta. @oTonepuoansm.

Temmneparypa kak sKkojoruyeckuii (axrtop. JleWicTBue TemriepaTypbl Ha OpPTaHU3MBI.
[ToMKHUIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAaHU3MBI.

Brnaxxnocts kak skonmormueckuit (akrop. IIpucnocoOieHus pacteHuil K MOAICPKAHUIO
BojHOro Oamanca. Kiaccudukanus pacteHuii mo oTHomeHH0 K Boje. [Ipucrnocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs, IMOYBEHHAs, TTyOWHHas
MOJIMTOYBEHHAS, BHYTPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHEe OCOOCHHOCTH Cpell OOUTaHus
opraau3MoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX cCpefax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOUHBIE U TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHNU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.



JKuznennsie ¢opmbl opranu3MoB. [lonstue o xuzHeHHOU (Gopme. KusHeHHbIE (HOPMBI
pacTeHuii: AepeBbsi, KYyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHUE TPaBHI.
XKuznenusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTHI, TE€OOMOHTHI, a’dpOOHOHTHI. (OCOOEHHOCTH
CTpOCHHsI ¥ 00pa3a KU3HHU.

buotnueckne  ¢dakTopel. Buumbl OMOTHYECKHMX  B3aMMOJCHCTBUN:  KOHKYPEHITHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyain3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO, HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOACWUCTBUS  (TOMMYECKHE,
dbopuueckue, (padpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJCHCTBHMA ISl CYIIECTBOBaHUS
OpraHu3MoOB B cpezie oouTanus. [IpMHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemoHcTpanuu

Tabmuiel 1 cxeMbl: «JKonorudeckue GakTopbl», «CBETOBOM CHEKTP», « IKOIOTHUCCKHE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIEY», «XO0JIOAHOKPOBHBIE
KUBOTHBIE», «DU3NOIIOTMYECKUE aJanTalii XUBOTHBIX», «Cpeapl OOUTaHUS OPraHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIe HOpMBI pacTeHu», « Ku3HEHHBIE (POPMBI JKUBOTHBIXY,
«JKocucTeMa IMHMPOKOIUCTBEHHOIO Jieca», «IDKOCUCTeMa XBOWHOro yecay, «llenmu nuranus»,
«XumangectBoy, «llapasutuzmy», «Korkypenmusy, «Cumonosy, «KommeHcamuzmy.

O6GopynoBanue: repbapuu pPACTEHWH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHIO
pa3IMYHBIX  JKOJOTMYECKHX  (DAaKTOpOB, TepOapuul  CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETONIOOMBBIC, TCHEMIOOMBHIE U TEHEBHIHOCIHBBIE KOMHATHBIC
pactenusi, repOapuM U KOJUIEKIIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHuid, dYydena MTHII U 3Bepei, repOapuu pacTeHHH, OTHOCSIIUXCS K THTpoduUTaMm,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
Oo0OHUTAIOIUX B pasHbIX CpeAax, repbapuu M KOJUIEKIIMUA PACTEHUH W JKUBOTHBIX, OOJIaaroIIuX
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIEKIIMA PACTEHUN W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUH KUBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHnasi pa6oTra «BbIsBICHHE TPUCTTIOCOOICHII OPraHU3MOB K BIUSHUIO CBETA.

Jladboparopnasi paGora «BbIgBICHHE TPHUCITIOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPhI».

JlaGopaTtopnass pabora «AHaToMHyeckHMe OCOOCHHOCTH PACTCHHUH U3 pa3HBIX MeCT
0o0UTaHUSD.

Tema 8. JkoJiorusi BUA0B U MOMYJISI LU

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynsauusa kak Ouonoruyeckas cCHUCTEMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OHOJIOTHH BHIIOB B
(dbopMUPOBaHUH MTPOCTPAHCTBEHHON CTPYKTYPHI OMYIIsiuii. OCHOBHBIC TTOKA3aTEH IMOMYISIUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTh, MPUPOCT, TEMII
pocTa, CMepTHOCTb, MUTPALIHUS.

DKoJIorudeckasl CTpykTypa mnonyisiud. OneHka 4YHMCICHHOCTH mnonyisuuu. JuHamuka
MOMYJISIUUU U €€ peryisiuus. bBUOTHYECKH MOTEHIMaN MOy, MoaenmpoBaHue JUHAMUKU
nomynsiiuv. KpuBble pocta uucieHHOCTH mnomyisiuu. Kpuble BbbkuBaHus. Perynsmus
YUCIIEHHOCTH MOMYJSIIUMA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBHUCSIIUX OT TIUIOTHOCTH.
DKoJIoru4yecKue cTpaTeru BUIOB (1- u K-cTpaterun).

[TonsitTne 00 skonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHass MOEIb
skosiornyeckot Humm k.M. Xarunncona. Pazmepsl sxonorndeckoit Humd. [loteHmansHas u
peann30BaHHAs HULIN.



Bug kak cucrema nomynanui. Apeansl BUAOB. BHAbl M MX KU3HEHHBIE CTpaTErHHU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS W MUTpalMil >KUBOTHBIX. buojmoruueckue WHBa3UU
Yy>KEPOIHBIX BUIOB.

JdemoHcTpanuu

IToprper: [Ix. M. XaTunHCOH.

TabmuIel 1 cXeMbl: «DKOJIOTHYECKUE XapaKTePUCTUKU MONMyasuny, «lIpocTpaHncTBeHHas
CTpYKTypa momyisiiun», «Bo3pacTHble nupamMuabl nomynsauun», «CKOpOCTh 3acelieHus
MOBEPXHOCTU 3€MJIM PaA3JIMYHBIMM OpraHuzMamm», «Mopenb skosiorudecko Humu Jhx. .
XaT4UMHCOHAY.

O6opynoBanue: repOapuu pacCTCHHA, KOJUIEKIIUU KUBOTHBIX.

Jladoparopnasi padora «[IpucrnocoOaeHust CEMsSH pacTEHUN K paCcCEICHUIOY.

Tema 9. Dko0rusi coo0IIECTB. DKOJOTNYECKHE CUCTEMBI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHH3MamMH B
OuoreHo3e.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tencnam). DyHKIMOHAIbHBIE OJOKH
OpraHU3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu u cetu. AGuoruyeckue OOk 3KocucTeM. [10UBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BeliecTB 1 NOTOK 3HEPTUHU B IKOCUCTEME.

OcHoBHbIE MTOKa3aTeny 3kocucTeMbl. buomacca n nponykius. IKOJIOTHYECKUE TUPAMU/IBI
qyuces, OMOMacChl M SHEPTHH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBUYHBIE ¥ BTOPUYHBIE CYKIIECCHH M UX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKieccuu. KimMMakcHOe  COOOIIECTBO.
buopasnoobpasue u moaHoTa KPyroBOpoTa BEIIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipupoanble 3KOCHCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Orocucmemvl myHop, 1eco8, cmenetl, NyCMulHb.

AHTpPOTIOTEHHBIE  YKOCUCTEMBI.  ArposKocucTema. ArpoueHo3. Pazmuums Mexmy
AQHTPONOTEHHBIMU U TIPUPOTHBIMUA SIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. I'oponckas ¢opa u dayHa.
Cunantponmzanusi ropojckoil  ¢ayHel. buosornyeckoe M XO3SHWCTBEHHOE 3HAuUCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJCHCTBHUA  OpPraHW3MOB B
sKocucTeMax. Ponv xackaonozo s¢ghghexkma u 6udo8-30uguxamopos (Kiouesvix 6uU008) 6
@yukyuonuposanuu  dxocucmem. llepeHOC HHEPrMM W  BEIIECTB MEXIY CMEXKHBIMH
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJIALMHA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUNl  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U  IKOCUCMEMHOM VPOBHAX, OCHOBbl IKOJNOSUUECKO2O
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTonoIorus MOHUTOPHHIAa €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCHUCTEM.

JdemoHcTpanuu

[optper: A. Jlx. Tencau.

Tabmune! u cxeMbl: «CTpyKTypa OMOLIEHO3a», « DIKOCUCTEMA HIMPOKOIMCTBEHHOTO JIeCay,
«JKocucTeMa XBOMHOro Jieca», «DyHKUHWOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemecTB B 23kocucteMey», «llemnm mmTaHWs (mAcTOWIHAS, JIETPUTHAS)Y,



«DKosornyecKkas mupaMmuia yucen», «JKojorudyeckas nupamuga Guomaccoly, «IKOIOrnyecKas
nupamunaa sHeprum», «OOpa3oBanue Oonora», «llepBuuHas cykueccus», «BoccraHoBieHHe
Jeca Toclie Mmoxapa», «JKocucTeMa o03epay, «ArpoueHos3», «KpyroBopoT BEmIECTB U MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypoosKocucTeM.

O6GopynoBaHue: repbapu pacTeHHWM, KOJUICKIIMM HACEKOMBIX, dydeslia TTHI[ U 3BEpeH,
repOapuu KyIbTYPHBIX U JUKOPACTYIUX PACTCHH, aKBApUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcanue ypooIKOCHCTEMBD».

Jladoparopnasi padora «/3yueHne pasHOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
Pa3HBIX SKOCUCTEMAX.

IKCKypeusi «IKCKypCcHs B THINWYHBINA OMOreoreHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKeKypeHsi «IKCKYpCHsl B arpO3KOCUCTEMY (Ha TTOJI€ WK B TETNTMYHOE XO3SHUCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

Buocdepa — obmernanerapHast obomouka 3eMid, TJ€ CYHIECTBYET MJIM CYIIECTBOBaJa
*u3Hb. Pa3BuTne npeacrasnenuii o buocdepe B Tpynax 3. 3rocca. Yuenue B. U. Bepnazackoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6nochepsl U ero PyHKINH.

3akoHOMEpHOCTH cymiecTBoBaHus Onochepnl. OcobeHHocTn 6uochepsl kak riaodambHON
skocucTeMmbl. JluHamuyeckoe paBHOBecue B Ouocepe. KpyroBoporbl BemectB
OMOreOXMMHUYECKHE UKIBI (Yriiepoa, a30Ta). PUTMHUHOCTH siBIIeHU# B Ouocdepe.

3oHanbHOCTE Ouochepsl. [lonsiTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
jeca, CMEIIaHHbIE U HMIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIMUYECKUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa W (QyHKIHS JKHBBIX CHCTEM, OIEHKa HX PECYpCHOrO TOTEHIHala W
OouochepHbIX (HYHKITHA.

JdemoHcTpanuu

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

Tabmumer u cxemsl: «['eochepsr 3emnny, «KpyroBopot a3ora B mpupojae», «Kpyrosopor
yriaepojaa B mpupoae», «Kpyrosopor kuciopoaa B nmpupojae», «KpyroBopot Boabl B IPUPOJIEN,
«OcHoBHBIE OuoOMBI cymmny», «Kmumatndyeckue mosica 3emnm», «TyHmpa», «Tairay,
«CMmemannbii  nec», «lllupokonuctBenusit necy, «Crenb», «CaBaHHa», «IlyCThIHS»,
«Tponmyeckuii mecy.

O6opynoBanue: repOapuu paCTCHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kamolias cpeaa

DKoJIOrHYecKkre KpHU3UChl M WX NpuU4YuHBL. Bo3zgeiictBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHuEe BO3IYyIIHOM cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHue BoAHOW cpeabl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue nouBsl. OXpaHa NOYBEHHBIX pecypcoB. MI3mMeHeHue KiumMara.

AHTpPONOr€HHOE BO3JEHCTBME HA PACTUTENbHBIM M KMUBOTHBIM Mup. Oxpana
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIE MPUHIUIIBEI OXpaHbl TpUpobl. KpacHbie KHHTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). borannueckue caubl U 300JI0THYECKUC
MapKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA U MPHUPOAbI. ParmoHnansHoe
NPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TJI00aBbHBIX KOJOTHUECKUX KpU3HCcOoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUCca
U €r0 BepOsITHbIE OCIEACTBHSL.

Pa3BuTHe METOAOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU



aHepeemuke. buonocuueckoe pasnoobpasue u douopecypcvl. Hayuonanvhvle ungopmayuontole
cucmemyl, obecneuusarouue OOCMyn K UHGOPpMAYUU NO COCMOAHUIO OMOENbHbIX 6UO08 U
akocucmem. OCHOBbL IKOpeadbUIUmayuy IKocucmem 1 cnoco608 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus MOpcKux u HA3eMHBIX IKOCUCTHEM.
JdemoHcTpanuu
Tabmuubl u  cxembl: «3arps3HeHue armochepb», «3arps3HeHue TruaApochepb,
«3arpsisHeHne  1ouBbl», «llapHukoBbii  3ddekr», «Ocobo oxpaHseMmble NPUPOIHBIC
TeppUTOpUN», «MOJENN YIPaBISIEMOTO MUPaY.
O6GopynoBanue: ¢dortorpadhun OXpaHSIEMBIX pACTEHUW W OIKUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®denepanun, KpacHol KHUTH pernoHa.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpPeOOBAHHUS K pe3yJbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
nmporpamm CpCaHEero OGH.IGI‘O 06pa3013aH1/1;1: JIMYHOCTHBIC, MCTANTPCAMCTHLIC U ITPCAMCTHBIC.

B CTPYKTYPC JIMUYHOCTHBIX PC3YJIbTATOB OCBOCHHA MPOTrpaMMbI I1O 6I/IOJIOFI/II/I BbIJCIICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMKCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHHOCTH M CAMOOIPEIENICHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWONIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIULIUN Pa3BUTHA
OMOJIOTHYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYUYAIOIUXCSl PYKOBOACTBOBATHCSA B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUS ~ DKOJOTHUYECKOW  KYIbTYPHI,
cnocooHoCmu cmasumy UENHA U CTPOUTH KU3HEHHBIC MJIaHBbI.

JIn4HOCTHBIE Pe3yJabTaThl OCBOCHUS MPOTPaMMbl 110 OMOJIOTUU JAOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCTIHUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
CONNOKYJIbTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMH IICHHOCTAMMU, NPUHATBIMA B
O6H_I€CTBC npaBujiaMM W HOpMaMH IMOBCACHUA U CHOCO6CTByIOT nponeccaM CaMoOIlO3HaHM,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBa)XEHUSI K 3aKOHY W IPaBOMOPSAKY, YEJOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOKEHUs, OCEpe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIuI0 W TPaIulUsIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepanun, MpUpOAE U OKPYKAIOLIEH cpeie.

JIn4HOCTHBIE Pe3ybTaThl OCBOCHHS Y4eOHOro mnpeamera «buonorusy IOMKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXCcs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
HO3HHI/ICI>'I JINYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXICHHI, COOTBETCTBYIOUIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
PACIIMPCHUC KU3HCHHOT'O OIbITA U OIbITa ACATCIILHOCTHU B IMPOLCCCC pCain3alluid OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYy4aromierocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0Osg3aHHOCTEH, yBa)KEHHE 3aKOHA W
IIPaBOIOPAJIKA;



TOTOBHOCTb K COBMECTHOM TBOPUYECKOH N1€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATEIBHBIX 33/1a4, BHITTOTHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHME YYUTHIBAaTh B CBOMX JCHCTBHSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3sHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMA U COLMATHHBIM
MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS YUeOHBIX,
MIO3HABATENIBHBIX W HCCIIENOBATEIbCKUX 3a/1ad, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXKIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTHh POCCUNUCKON IPaKIaHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOKO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHHUKAM MPUPOABI,
JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OMOJIOTUY, TOHUMAHWUS 3HAYCHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUHUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CHTYAllMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM pOIUTENSIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O NPHUHSTHS LICHHOCTEN CEMEMHOMN U3HU B COOTBETCTBMM C TPAAUIMSAMH HapoOAOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOW IMPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCTBa TBOPYECKOMN JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBLHOTO 0JIArONMOyYHsi:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHOro oopasa KU3HU (310pOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynsipHass (U3MYECKas aKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UUECKOMY U IICUXHYECKOMY 3/10POBBIO;

NOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JIHOJEH;



OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPeOJICHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/y, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JI00ue;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHUECKON U COIMAIbHOMN HANPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JESTENILHOCTB;

MHTEpEC K pa3iuyHbIM cepam mpodeccnoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHUS:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHHS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

OCO3HaHHUE TT100aJIBbHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U yTel UX pelleHus;

CIOCOOHOCTh HCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHUS U YMEHUS
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHUE
IpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANPaBIECHHBIX HA COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeXE,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHUE MOCIEICTBUS MPEAPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOMW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTH K YYACTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOH TMPAKTUKW, OCHOBAHHOTO HAa JUAJIOTEe KYIbTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIBTYpPhI Kak CpECTBa B3aUMOIEHCTBUS
MEXIY JI0JIbMU U TIO3HAHUSI MUPA;

NOHMMaHue cnenuduku OMOJIOTMM KaK HayKHW, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXkKarolleM
MUpEe Kak O €IWHCTBE TMPHUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpPaHEHUS PUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTMU JJIsl COBPEMEHHOW IMBHIM3AIMH: OOECIICUECHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTUS YEIOBEUECTBA, MIOUCKA MyTeH BBIXOJA U3 TTI00aTbHBIX
HKOJIOTHUECKUX MPoOIeM U obecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OHOJOTHYECKUX 3HAHWUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jaroumxcs, opMuUpyeMol Py U3y4eHUH OHOJIOTUY;



MOHMMaHHUE CYINITHOCTH METOJOB ITO3HAHMS, HCIIOJNB3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIOIIET0 MHUpPAa M MPOUCXOIANINX B HEM H3MEHECHHI, YMEHHUE JelaTh OO0OCHOBAaHHBIC
3aKIIOYCHUST HAa OCHOBE HAYYHBIX (DAKTOB W HMMEIONIMXCS JAHHBIX C MENbI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OMOJOTHYECKHE 3HAHUS I PEIICHUS
po0JieM B PeaTbHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOCKTHYIO U
UCCIIEIOBATEIIBCKYIO JeSITEIFHOCTh HHIMBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPAa30BaHHIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAHUW 1O OHOJIOTUHM B COOTBETCTBUU C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOro mpenmeTra «bHONOTHsy BKIIOYAIOT:
3HaUMMBbIE Ui (DOPMHPOBAHUST MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXKIUCHUTIIMHAPHBIC
(MexXnpeaMeTHbIe) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCle0OBaHNe, HAaOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT U JAPYrHe); YHUBEpCAIbHbIC
ydeOHbIe JeHCTBUS (ITO3HABaTEIbHBIC, KOMMYHUKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMM OOYJarouIuXxcs;
CIIOCOOHOCTH oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHbBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YydeOHBIC ACHCTBHS B IO3HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

B pesynprare wusydeHuss OHMOJOTMHM Ha YpPOBHE CpEIHEr0 0Omero oOpa3oBaHUs Y
obyyJaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC y4eOHBIC IEHCTBHSI,
KOMMYHHKATHUBHBIC YHUBEpCAIbHBIC Y4YeOHBIC JCWCTBUS, PETYISITHBHBIC YHHBEpCAJIbHBIC
yueOHbIe JIeHCTBUS, COBMECTHAS IEATEILHOCTb.

MetanpeameTHble pe3ylbTaThl OCBOCHHS MPOrpaMMBbl CPEIHEro o0iero odpazoBaHuUs
JOJIKHBI OTPAXKaTh:

OBi1aeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWW MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHaIH3a,
CHHTE3a, CpaBHEHMA, KIACCU(PUKAIMH, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHTHUH (BBIIEIATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABINBATDH CBA3H C JPYTUMHU MTOHATHSIMH);

ONpeAeNaTh LEeIN AeATeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTH Pe3yIbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

UCIOJIb30BaTh OMOJIOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUs (HaKTOB U SIBICHUU KUBOM
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTUH),
BBISBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;



IMPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUs MPOOIeMbl ¢ YIETOM aHajIN3a UMEIOIIUXCS MaTepUaIbHBIX
U HeMaTepUaIbHbBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LEJM,
OIICHUBATh PUCKH TOCIIEACTBUN JESATEILHOCTH;

KOOPJAMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
paspelieHus npodseM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METOJOB
pElIeHUS MTPAKTUIECKUX 334, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TTO3HAHNUS,

WCIIONIb30BaTh PA3JIMYHBIC BHUABI ACSITEILHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHHUS, €Tr0
MHTEPIIPETAllUY, TPEOOPa30BaHUI0 U NMPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM 4YHCJE MpU
CO3IaHUH YYEOHBIX U COI[MAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUM MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYCBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4yl B 0Opa30BATCIIbHOU ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3MpPOBATh 3a7ady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHNUS;

AQHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MMOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMETh TEPEHOCHTH 3HAHUS B  T[O3HABaTeIbHYI0O H  TMPAKTHUYECKYI0 0O0JacTH
KU3ZHEJEATEIILHOCTH;

YMETb UHTErPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX o0IacTei;

BBIIBUTaTh HOBBIE HJEH, MpeAjiaraTb OpUTHHAJIbHBIE MOJAXOAbl U pPEUICHHS, CTaBUTH
pOOJIEMBI U 3a/1a4H, JOIMYCKAIOIIUE allbTEPHATUBHBIE PEIIICHHUS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMAIHH (TEKCTEe Y4EeOHOTOo MOCcOoOus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (Gopm
MPEJICTABICHUS], KPUTUIECKH OIEHUBAThH €€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKE U O0TOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOIUMOH JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

NpHOOpETaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTaBICHUS OUOJIOTHYECKON
nHpopmanuu (cxemsl, TpaduKku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH H JIPYTOE);



UCIIOJIb30BaTh HAY4YHBIN $3bIK B KauecTBE CpeACTBAa MpH paboTe ¢ OHOJOrHYecKoi
uH(poOpMaIiel: MPUMEHITh XUMUYECKUE, (PU3MUECKUe U MaTEeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, WCIOIh30BaTh M MPEOoOPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAaClO3HAaBaHUs U 3alUThl  MHGOpManuu, HHPOPMALIMOHHON
0€30MacHOCTH TNYHOCTH.

OBiageHne YHHBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

1) oO1ienue:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax KU3HU, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CY)KICHHS OTHOCHUTEIBHO BBHITIONHEHHUS TMpeajaraeMoil 3ajJadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH TUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLMATIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PJIMKTHBIX CUTYAIlMd, YMETh CMATYaTh KOH(MIUKTHI U
BECTH TIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEKTHOU (opme
(dbopMyITHUPOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAasl IesITeIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaTbHOU palbOTHI MpH
pemeHnn OMoJI0ruyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MTPUMEHEHHS TPYIITOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATH I[[€TH COBMECTHOM JESATeThbHOCTH, OPTaHU30BBIBAaTH M KOOPIWHHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHMIO: COCTAaBIATH IUIAaH JEHCTBUHM, pACHPENENSITh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHJbI B OOIIUI pe3ylbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBblE MPOEKTHI, OLICHMBATh UJEH C IMO3ULWU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1eiiCTBUAMM:

1) camoopranu3anus:

UCIIONIb30BaTh OWMOJIOTMYECKWE 3HAHWS JJIs BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpAaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUI 1I€eBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPYKAFOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;



CaMOCTOSITENILHO COCTABJIATh IUIAaH PELICHUs IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKU y4eOHOTO ITpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIJICTh HAaBBIKAMU I10O3HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIIUTENIBHBIX MIPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, HUCIIOJIb30BaTh MPUEMBI pedIeKCHH
JUISL OLIGHKU CUTYalllH, BIOOPA BEPHOTO PEILICHHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsTHE Ce0S U APYTUX:

IpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP € TIO3ULIUH IPYTOro YesoBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yriyOoJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecredeHne NpopuILHOTO 00yUeHUs 00yJarOIIHXCs
Oouonorun. OHUM BKIIOYAIOT: crenuduyecKkue Ui OWONOTHHM HAay4YHBIE 3HAHWS, YMEHUS U
CrocoObl JEHCTBUII TIO OCBOCHHIO, HMHTEPIPETAIMH W MPeoO0pa3OBaHUIO 3HAHUM, BUIBI
JESTENIbHOCTH MO TMOJYyYEHUIO HOBBIX 3HAHUN M UX NPUMEHEHUIO B Pa3jMYHbIX Y4eOHBIX, a
TaKk)Ke B pEaIbHBIX KU3HEHHBIX CUTyalusX. [IpeaMeTHble pe3yabTaThl IPEICTaBICHbI 110 rojlaM
U3Yy4YECHUSI.

[IpenMeTrHbie pe3ynabTaThl OCBOCHHs yueOHOro mpeamera «buonorus» B 10 Knacce
JOJIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAaHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHn: MpoOJIeM PaIlOHATBHOTO MIPUPOIONIONB30BaHUS, O BKIIAJIE POCCHICKUX U 3apyOEKHBIX
yU€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMYECKHUX 3HAHWI, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliye
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (KU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
CaMOPETYJISIIMS, CAMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, HI3MEHYUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. Ilneiinena, P. Bupxosna,
XpOMOCOMHasi Teopus HaciencTBeHHocTn 1. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi M MPOUCXOXKICHHS KYIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpasusi MOTOMKOB
NEPBOTO MOKOJIEHUS, pACUIEIUICHUs, YUCTOTHI TaMeT, He3aBUCUMOro HacienoBanus ['. Menpgens,
TOMOJIOTUYECKHX PSAOB B HAcleICTBeHHOW u3MeHunBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMIUIIEMEHTapHOCTH );



BJIa/ICHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTMYECKUX
UCCIICIOBAaHMSIX J)KUBBIX O0OBEKTOB (OMHCAaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHUE BBIACTATH CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJITHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hucje OakTepuii, TpuOOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPTaHOB M CHCTEM OPraHOB PAacCTeHH, KUBOTHBIX, Y€JIOBEKa,
IPOIIECCOB JKU3HENCATEIBHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTeHHH, >XHBOTHBIX H
YeNoBeKa, OMOJIOTHUECKUX MPOIIECCOB: OOMEHa BelecTB (MeTaboIn3M), IPEeBPAICHHUs SHEPTUH,
OpoXxeHus, aBTOTPOGHOTO M TETepOTPO(HOrO0 THMOB NMUTaHUS, (HOTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Me03a, raMeTorenesa, sMOpuoreHe3a, moCTIMOPHUOHATIBLHOTO Pa3BUTHUS, PA3MHOKEHUS,
UHIMBUIYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€HE3a), B3aWMOJICHCTBHS TEHOB, TETepO3Hca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHME YCTAHABIMBATh B3aUMOCBS3M MEXAY OpPTaHOMAAMU KIETKH M HUX (YHKIHUSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHe U uX QyHKUUAMHU, MEXKIYy OpraHaMUd U CUCTEMaMHU OPTaHoOB Y
pacTeHuil, JKMBOTHBIX M 4YeJNOBeKa M MX (YHKIHMSIMU, MEXKIy CHUCTEMaMU OpPraHOB U UX
(GyHKIMAME, MEXIy 3TanaMd OOMEHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA M KHU3HEHHBIX
IUKJIOB OPraHuM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
dbeHoTunom u pakTopamMu Cpeibl OOUTaHNS,

YMEHUE BBISBIISATH OTIUYUTENIbHBIC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE PACTEHHIH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CUMBOJIMKY JJIsl JOKa3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 337a4H, BBIIBIATH NPUYMHHO-CIEJCTBEHHBIC CBS3U
MEXIy HCCIEAYEMBbIMH OHMOJIOTMYECKUMHU MpOIecCaMl M SBICHHUSAMM, JeNaTh BBIBOJBI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE M MpaKTUYEeCKHe padoThl, cOO0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHUE BBIIBUTaTh THUIOTE3bI, MPOBEPATh HUX HKCIEPHUMEHTAIBHBIMU CPEICTBAMH,
dbopMynupys 1enb UCCeI0BaHus, aHATM3UPOBATh MTOJIyU€HHBIE PE3YNIbTAThl U JIeJIaTh BBIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJOTHU U
MeIUIHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOLIECTB, W MYOJUYHO MPEACTABIATH
MOJIyYECHHBIE PE3Y/IbTAThl HA YUEHUYECKUX KOH(PEPEHIHIX;

YMEHHE OLIEHWBATh JTUYECKUE aCMEeKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTH
OMOJOTUM W MEIOUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBiICHHOE
U3MEHEHHE TeHOMa M CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBINA BBIOOP Oynymieil npodeccHoHalbHOM AeITeTbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HUCTBa, MUIIEBOI
IMPOMBIIUIEHHOCTH, YIIyOJsTh IO3HABATEIbHBIA HHTEPEC, HANpaBICHHBbIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur U MPOAODKEHHE OWOJIOTHYEeCKOro 00pa3oBaHUS B
OpraHu3alUsgX CPEAHEr0 NPOPECCHOHATBHOTO M BBICIIIET0 00pa30BaHusl.

[IpeameTHBIC pE3yNbTaThl OCBOSHUS ydeOHOTO mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MeCTe M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B TO3HAHUU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMUYECKUX MPOOJeM YelOBEYeCTBa, a TAaKKE B PEIICHHWU BOIPOCOB
pPalMOHATILHOTO TMPHUPOAOIOIB30BaHUA, U B (QOPMUPOBAHUU IIEHHOCTHOTO OTHOUICHHUS K



npupojie, OOIIECTBY, YEJIIOBEKY, O BKJIaJ€ POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-OHMOJIOTOB B
pa3BHUTHE OMOJIOTHUHY;

YMEHHE BJIAJIETh CHCTEMON OWMOJIOTMYECKUX 3HAHUW, KOTOPAsl BKIFOUAET OMPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJOrMYeCKUX TEPMUHOB W TOHATHH (BUA,
sKocuctema, Owocdepa), Ouonormyeckue Teopuu (dBomonronHass Teopus Y. JlapBuHa,
CHUHTETHYeCKasi Teopusi sBosonnu), yueHus (A. H. CeBeproBa — O myTsX M HampaBJICHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHETUYECKOro paBHoBecus Jx. Xapau
u B. BaiinGepra, 3aponpimeBoro cxoactBa K. M. baspa), mpaBuna (muaumyma 1O. JIubuxa,
9KOJIOTUYECKOU MUPaMUIBI SHEPTHH ), TUIOTE3bI (runoTe3a «mupa PHK» V. I'unbepra);

YMEHHE BJIAJETh OCHOBHBIMH METOJIAMU HAy4YHOTO IMO3HAHUS, HCIOIb3YEeMbIMU B
OMOJIOTHYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHCaHUE, H3MEpeHHe,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCO0aMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC NPU3HAKU: BUAOB, OHOrCOICHO30B, JKOCHCTEM U
onochepsl, CTaOMIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AJTONATPUYECKOT0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUU
Ha reHO(OH]| MONYJSIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUS, YepeIOBaHUs
HATPaBIICHUH 3BOJIOIUHU, KPYTOBOPOTA BEIIECTB U TIOTOKA YHEPTHH B SKOCUCTEMAX

YMEHHE YyCTAaHABIMBATh B3aMMOCBSI3M MEXAY TMPOIECCAMU D3BOJIIONUU, IBUKYIIHMH
CHJIaMU aHTPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPraHU3MOB;

YMEHHE BBISIBIISITh OTIUYUTEIbHBIC PU3HAKH )KUBBIX CUCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oburtaHus, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTYMEHThI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO 1
CUMBOIIMKY [UIsl JOKa3aTelIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M CpeAbl OOMTaHUs, €IMHCTBA UYEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA,

YMEHHE peliaTh OWOJNIOTUYECKHE 3aJadd, BBISBIATh NPUYUHHO-CICICTBEHHBIC CBS3U
MEXy HCCIEIyeMbIMU OHOJOTUYECKUMH TIPOIlECCAMH W SIBICHUSIMH, [I€1aTh BBIBOABI U
MPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBINIOJIHATH JIaOOpaTOpHbIE U IMpaKTHYECKHe padoThl, cOO0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
dbopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHBIE PE3YNIbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJOTHU U
MEAWIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJIWYHO MPEICTABIATH
MOJTyYEHHBIC PE3YJIbTAThl HA YYCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHMBAaTh TUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUH JKU3HM, YeJOBeKa U
YeJI0OBEYECKMX pac, O MPUYMHAX, MOCIHEACTBUSIX U CIOco0ax MpeAOoTBpAIlECHUs TI100abHbBIX
U3MEHEHUH B buocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBINA BBIOOp Oynymieil npodeccHoHalbHOM AeITeNbHOCTH B
o0jmactu  OMOJIOTHMH, OKOJOTWUH, TMPUPOJOINONB30OBAHMS, METUIMHBI, OHOTEXHOJOIHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO34WCTBA, MHILEBON NPOMBIIUIEHHOCTH, YIIIyOJsATh
NIO3HABATENbHBI WHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH



npodeccuu M MPOAOKECHHUE OHOJOTHYECKOro O0O0pa30oBaHUS B OpraHU3AIMAX CPETHETO
po(hecCHOHANLHOTO | BBICIIET0 00pa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 buonorus xak Hayka
2 JKuBbIe cUCTEMBI U UX U3YyUYEHUE
3 buonorus knerku 2 0.5
4 XuMuYecKasi OpraHu3aus KIeTKu 10
5 Crpoenne U GyHKIUHU KICTKU 8 2
6 OOMeH BelIeCcTB U NMpEeBpallleHUue SJHEPTUU B 9 |
KJIETKE
7 Hacnencreennas uadopmarus u 9 0.5
peanu3zanus €€ B KIETKe
JKU3HEeHHEBIN IUKIT KIETKA 6 1
Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTAaHU3MOB 8 1.5
1 I'enernka — Hayka 0 HacJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTHU HaCJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 ['eneTtuka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorust u CHHTETHYECKAss OMOTIOTHUS 4
17 Pe3epBHOE Bpems 1




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13
11 KUIACC
KosanuecTBo 4acon JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uundpoBbie
Ne n/m P Kontpoabubie IlpakTuueckue (mupp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
1 3apokeHUE U PA3BUTHE IBOTIONUOHHBIX 4
MPEJICTABICHUI B OMOJIOTHH
2 MukposBomntonus U €€ pe3ysbTaThl 14 2
3 Makpo3BOTIOLHS U €€ PE3YyIbTaThl 6
4 [TpoucxoxaeHue U pa3BUTHUE KU3HH HA 15 L5
3emiie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIOTeHE3 10 1
DKOJIOTHSl — HayKa O B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karoleu cpenou
OpranusMel 1 cpeia oOOuTaHus 1.5
DKOJIOTHS BUJIOB U MOIMYJISIIHIA 0.5
9 DKOJ0THUsl COOOMIECTB. DKOIOTHUECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas s3xocucTemMa 6
11 UYenoBek U OKpyxaromias cpeia 6
12 Pe3epBHOE Bpems 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 0 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

[Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u ap. /ITaceunuka B.B. buomorus 10
KJ1acc. YTIIyOJIE€HHBI YPOBEHb.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

1. Mudposas 6udbmuoteka [{OK

2. Enunas xomnexuus LHudpossix O6pazoBaTenbHbIX Pecypcos.
3. Poccuiickas OnextponHas [lkoina



