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MNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma o yue6HOMY npenmety "buonorus" (nanee - Ouojaorus) Ha ypoBHE CPEIHETO
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
ydaeOHoro mpeamMera «bHoIoTHs» U OCHOBHBIX IMOJOKEHUM (efepanbHoi pabodeil mporpamMmbI
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéHnoro ypoBHs usyudeHus (10-11 xmaccer)
ABJISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpEeAMETHON 00nacTu «EcTecTBEeHHO-HAy4HbIE MPEAMETHIY.
Cormacao monoxerusim OI'OC COO mpodunpHbIe y4eOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONEéHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHnuanun o0ydeHus: Ha YpOBHE CPEIHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI O0ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPeIHHM OOIMMM, CPEIHUM TMPO(PECCHOHAIBHBIM M BBICIIUM O0pa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30BaTeNbHBIX, BOCIIMUTATENLHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(GOpUEHTAITUCH
o0yJaromuxcst ¥ CTUMYJIMPOBAHHEM 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 yriryOJIEHHOM ypOBHE, ONpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHE, €ro CTPYKTYpPHpPOBaHUE IO pa3jesiaM M TeMaw,
pacnpeneneHre o KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3yUeHHs yueOHOTo MaTepuana
C Y4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6uMosioruu peaqu3oBaH HMPUHIUIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTHM Ha YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHWS,
Omaromaps 4yeMy [pPOCMaTpPUBAeTCsl  HANpaBICHHOCTh HA  TOCJENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAaHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opasze KHU3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXKalomed NpupomaHoi cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mpenmera «buonorus» B peanu3aluu
tpeboBanuit ®I'OC COO k mIaHUPYEMBIM JUYHOCTHBIM, METANpPEAMETHBIM M MPEIMETHBIM
pesyibrataM o0ydeHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHbHOM
JESATETLHOCTH OOYYaIOIMUXCs TI0 OCBOCHHUIO COJEpKaHUs OHMOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebuslit npeamer «buonorus» Ha ypoBHE cpeaHero oOrmiero oOpa3oBaHUS 3aBeplIaeT
Ouonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIITYOJICHHE 3HAHHUM
00ydJaromxcsi O J>KUBOW TPHUPOAE, OCHOBAX MOJICKYISIPHOM W KJIETOYHOW OHOJIOTHH,
SMOpPUOJIOTUU U OUOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJEKIMH, OMOTEXHOJIOTUHU, HBOJIOLMOHHOTO
YUEHHSI U DKOJIOTHH.

Nzydenune yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYAIOMIMXCS K TMOCIEAYIONEMY IOJTYyYEHUI0 OHOJOTHYECKOro OOpa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHero npodeccruoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMN, MOJMYYEHHBIX IMPH H3YYCHHH OOYYaIOUIMMHCS
COOTBETCTBYIOIIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAlOT pa3BUTHE. TaK, pacCIIUPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX JKU3HHM, JOIMOJHHUTEIbHO BKJIIOUYEHBI OHOJOTMYECKHE CBEACHUS



MPUKIATHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOXHO HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs
nocienyomero Beidopa mnpodeccun. BozmoxkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MTOTYYCHHBIMU 00YYAIOIUMUCS TIPU U3YUYCHUU (PU3UKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

CtpykTypa mporpammbl 1Mo ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M HBOJIOIMUOHHBIA MOAXOAbI K HM3ydeHHUI0 Ouosioruu. COrjacHO MM, H3y4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepPHBIC JJIsl )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIINU,
SBOJIIOIIMM OPraHUYECKOTO MHpa Ha 3emiie, COXpaHEHHUs OHOJOTHYECKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kimacce HW3y4arOTCS OCHOBBI MOJIEKYJISPHOM M KJIETOYHOW OMOJIOTHH,
IMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU ¥ CHHTETHYECKON
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuXcs MO OOTaHUKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kiacce M3y4aroTcsi BOJIIOIMOHHOE yU€HHE, OCHOBBI 3KOJIOTHH U
ydeHue o omocdepe.

VYuebublii npeamer «buonorus» npus3BaH 00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHCS
OMOJOTUYECKNX TEOpH M 3aKOHOB, WJCH, NPHUHIMIIOB W TIPAaBWUJ, JIEKAINIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAaHWA O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJsALUU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAyYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX HCCIICJJOBAHHUSIX B OHOJIOTHUHU, TPUKIATHBIX aCIEeKTax
Ouonornyeckux 3HaHuil. s pa3BUTUS U MOAJEpkKAHUSA MHTEpeca OO0y4aromMXcsi K OMOJIOTHH
HapsIly CO 3HAYUTENIbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHON
obOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BaXKHEHIIHX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[enp uzyuenus yuebHoro npenmera «buonorus» Ha yriayOia€HHOM ypoBHE — OBJIaJIeHHE
Oo0y4JalolmMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOTO paHra M MpHOOpeTeHNne YMEHHUI HCIIOIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpeaenéHHol o0nacTu mpodeCCHOHANBHON NEATETbHOCTH, CBSI3aHHONW ¢ OMONOTHEH, Wi K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHust yaeOHoro nmpenmera «buonorusi» Ha yriyOoJ€HHOM YpOBHE
o0ecreynBaeTCsl PEIICHUEM CIeIYIOIUX 3a/1a4:

OCBOGHHE OOYYaIOIMMHUCA CHUCTEMBI  OWOJIOTMYECKUX  3HAHUU: 00  OCHOBHBIX
OMOJOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBHiIaX,
COCTaBJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYyHYI0 KApTUHY MHpa; O CTPOCHHH,
MHOT000Pa3UM U OCOOEHHOCTSX OMOJNIOTUYECKUX CHCTEeM (KJIETKA, OPTaHU3M, MOIYISIHS, BUJ,
ouoreoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPBITHSIX W COBPEMEHHBIX HCCIICAOBAHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYaromMxcsi ¢  MeToAaMH  TO3HaHWsl  KUBOW  MPUPOJBI:
MCCJICIOBATELCKUMU METOAaMH OMOJIOTMYECKUX HAYK (MOJEKYISPHOW M KIETOYHOU OUOIOTHH,
IMOPHUOJIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU M CEJICKIIMU, OMOTEXHOJIOTUU M CUHTETHYECKON
OMOJOTUM, TAaJICOHTOJOTHH, OSKOJOTHH); METOJaMH  CaMOCTOSITEJIBHOIO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIIEeIOBaHUM B JabopaTopun W B mpuponae (HaOIoJaeHWe, H3MEpEeHHE,
HKCIIEPUMEHT, MOACTHPOBAHNE);

OBJIaJICHUE OOYYAIOIIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HAaXOJWTh, aHATU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAIINIO; TOJIb30BaTHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW;  yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWMOJOTHMM U  COLHAJIbHO-
YKOHOMHUYECKUMHU M OSKOJIOTHUYECKUMHU MPOOJIEMaMHU YEIOBEYECTBA; OIEHUBATH ITOCIIEICTBUS



CBOCH JEATENHHOCTH IO OTHOIICHHWIO K OKPYKAIOIIeH NPUPOJAHOU cpene, COOCTBEHHOMY
3[I0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIOACH; OOOCHOBBIBAaTH M COOMIOJATH MEpPHI
npopMIaKTUKN WH(PEKIUOHHBIX 3a00J€BaHUH, paBWia MOBEICHHUS B IPUPOJE M OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYALUSAX MPUPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHBbIE Hay4dHble OTKPBITUS B 0O0JacTu
OHOJIOTHH;

pa3BUTHE y 00YYAIOUINXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMU B OHOJIOTHH,
pelaeMbpIMi €10 TpoOiieMaMu, METOA0JOTHed OHOJOTrHYeCKOro HMCCIEAOBAaHUS, MPOBEACHUS
HKCIIEPUMEHTAIBHBIX HCCIICOBAaHUH, pelleHus] OWOJIOTMYEeCKUX 33134, MOJAEIHPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIMTAHHUE Y 00YYarOMIMXCs LIEHHOCTHOIO OTHOILIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyIbTyphl NMOBEICHUS B NPUPOAC; WHTETPALUU E€CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuoOpereHue 00y4arIUMUC KOMIIETEHTHOCTH B PallMOHATIBHOM MPUPOAOIOIb30BAHUN
(cobmroneHne TpaBuUJl TOBEICHUS B TPUPOJIEC, OXpPaHbl BHUIOB, AIKOCHUCTEM, Ouocdepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBBS U 3/0POBBSl OKPYKAIOUIMX JIOAEH (COOMIONEHUs Mep
npodunakTuku  3a0oneBaHUM, oOecriedeHre  OE30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAIHBIX CUTYALUAX MPUPOAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3/laHME YCIOBUHM JJIi OCO3HAHHOIO BBIOOpa OOYYAIOUIMMHUCA WHIMBHYaTbHON
00pa3oBaTeNbHON  TPAaeKTOPUH, CIIOCOOCTBYIOUICH MOCIEAyOIEMY HpOoPecCHOHATHLHOMY
CaMOONPEEICHUIO, B COOTBETCTBUU C WHJWBHUIYaJbHBIMU HHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee 4yUCIIO YacOB, OTBENEHHBIX Ha HM3Y4YEHHUE OMOJIOTMM Ha YIIIyOJIEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HEIeIO).

OTrb6op opraHu3alMOHHBIX  (GOpM, METOJOB H CpPeACTB OOydYeHHs OHMOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEU(HUKU €ro COJIEpKaHHUsS M HAINPABICHHOCTH Ha MPOJOKEHHE
Ouonornyeckoro o0pa3oBaHUs B OpPraHM3ALUAX CPEIHEr0 MPOPECCHOHATIBLHOTO M BBICHIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOyYCHUH OMOJIOTMH HA YIITyOJEHHOM YpPOBHE SIBISICTCS
IpoBEeIEHUE JIAOOPATOPHBIX M MpakTHUecKux pabor. Takxke ydacThHe OOydaroUMXcs B
BBIIOJIHEHUHM  TMPOEKTHBIX M y4eOHO-HCCIIEJIOBATENIbCKUX  paboT, TeMaThKa KOTOPBIX
OTpeseNsieTCs y4YUTelleM Ha OCHOBE HMMEIOIIMXCS MaTepualbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KUIACC

ConepxaHue MpPOrpaMMbl, BBIIECIEHHOE KVPCUBOM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHast 6uoyorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Mpobiembl. DyHIaMEeHTadbHbIE, MPUKIAIHBIE U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OuoOMOTMHM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueii. 3HaUYeHHE OWOJOTHM B  MPAKTHYCCKOU
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBI.

JdemoncTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. Japsun, Y. l'apseii, I
Mennens, B. M. Bepuanckuii, WU. II. IlaBno, M. M. MeunukoB, H. M. Basuios, H. B.
Tumodees-Peconckuit, [Ixx. Yorcon, ®@. Kpuk, []. K. benses.

Tabmuupl u cxembl: «CBsi3p OMOJNIOTUU C APYTMMU HayKamm», «Cuctema OMOJIOTHYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U UX U3yUEeHUE

JKuBbie cucTemMBbl Kak mpeaMeT u3ydeHus: Ouonoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIIOCTHOCTb, CJOXXKHOCTh M  YHOPSAIOYEHHOCTb
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHM3allUs, CaMOBOCIPOM3BEIECHUE, Pa3apakMMOCTh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpOBHU OpraHu3allMd KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KIETOYHBIM, TKAaHEBBIN,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOreoICHOTHYCCKHIA),
o6uoctepnsiit. [Iponeccsl, npoucxoasmue B KHUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznup kak popma cymectBoBaHus Matepuu. Hayku, nzydaromnue »KUBble CUCTEMBI Ha pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3ydenne xuBbIX cucteM. MeToasl Ouonormueckod Hayku. HaOmroneHue, n3MmepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMMONM UM HE3aBUCUMOM
nepeMmeHHo#. [lnmanupoBanme skcnepuMeHTa. IloctaHoBka u mpoBepka rumnorte3. HymneBas
runore3a. [lonsaTue BEIOOPKU €€ JO0CTOBEpHOCTh. Pa3dpoc B Omonorndeckux naHHbix. OneHka
JIOCTOBEPHOCTHU TOJIYUEHHBIX pe3yibTaToB. [IpUUMHBI MCKaXKEHHSI PE3ylIbTAaTOB 3KCIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TIPU3HAKU IKU3HUY», «DBHOIOTHYECKHE CHCTEMBD»,
«CBoiicTBa )XKMBOW MaTepum», «YpOBHU OpraHu3alliu KUBOM NpUpoab», «CTpoeHne KUBOTHON
KiIeTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEYECKOIrO  OpraHu3May,
«buoreorienos», «buocdepan, «MeToabl U3yUdSHHS] )KUBOU MPUPOIBI.

O6opynoBanue: 1abopaTtopHOe 000pyIOBaHUE /ISl IPOBEACHUS HAOTIOACHUIA, U3MEPEHHH,
HKCIIEPUMEHTOB.

IIpakTnyeckass padora «licronp3oBaHHWE pa3IUYHBIX METOAOB MPH HU3YUYECHUU >KUBBIX
CUCTEMN.

Tema 3. buojsiorusi Kjierkun



Knerka — cTpykTypHO-QyHKIMOHAIbHASA €QUHUIA KUBOTO. MCTOpHS OTKpBITHUS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOHW OWOJOTHMU: MHUKPOCKOMUs, XpomaTtorpadus,
a7eKkTpodope3, METOJ MEUYEHBIX aTroMoB, auddepeHnransHoe eHTpUudyrupoBaHue,
KyJbTUBUPOBAHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAs MUKPOCKOIHS.
Kongokanvnaa muxkpockonus. Bumanvhoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MUKpOcKom», «lcropus
Pa3BUTHUSL METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpPENnapaThl PacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «lI3yueHne MeToqOB KJIETOYHONH Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [TLP)».

Tema 4. XuMuyeckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHKpPOAJIEMEHThl. Boaa u €€ poib
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPUPOBAHUM KIIETKH, TEIJIOPETYIISALUH.
MuHepanbHbIe BEIIECTBA KIETKH, UX OUOIornyecKas poib. Poib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BENIeCTBA KJIETKU. brosornyeckne noiaumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, HmenTHIHAs
CBsi3b. BTopuuHnas, TpeTuyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxo. buonornueckue ¢pynkunu 6enkos. [lpuonui.

VYrneBoapl. MoHOCaxapubl, AUCAaXapUJbl, OJMrocaxapuiabl W Tonucaxapuabl. OOmui
IUIaH CTpOeHuss U (U3MKO-XMMHMYECKHE CBOMCTBa yrieBojoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiictBa.  Kmaccudukaums — mumnmmos.
Tpurnunepuasi, Gochoaunuabl, BOCKH, crepousibl. buomornueckue Gpynkiuu munuaos. Oo0mume
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie xucnorel. JIHK n PHK. Ctpoenune HykienHoBbIx KucioT. HykieoTuusl.
[Tpuntun xkomrementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — aBoitHas cnmpaiib.
Mecrtonaxoxaenue u ononorndeckue Gpynkmuu JJTHK. Bunsr PHK. ®ynknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B mojiekyine AT®. buonorunueckue
¢ynkunn  AT®. BoccTaHoOBIEHHBIE TEPEHOCUMKH, WX (GYHKIMH B KieTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBannie  JIHK.  Memoowr  ecenomuxu,
MPAHCKPURTMOMUKU, RPOMEOMUKU.

CrtpykTypHast OuONIOTHs: OMOXUMHYECKHEe W OMO(pU3MUYECKHUE HCCIEIOBAHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl Ouomousiekyn. Mooeruposanue cmpykmypvl u QyHKYuu
buomonekyn u ux komniekcos. Komnvromepmwiti Ousaiin U opeaHu4yecKuii cunmes OUOMONEKY1 U
UX HENnPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Moptpersr: JI. Tlonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Canrep, C.
[Ipy3unep.

Huarpammbl:  «PacnipenesnieHMe XUMHYECKHX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnipenesieHue XUMAYECKUX JJIEMEHTOB B )KUBOU MIPUPOAEN.



Tabmuper u cxembl: «[lepuonnyeckass Tabivla XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOAB», «BemecTtBa B cocraBe opraHu3moBy, «CTpOoeHHE MOJEKYNBI Oelkay,
«CTpyKTYpbl OenKOBOW MOJEKYIb», «CTpoeHHe MOJEKYyN YriaeBofoB», «CTpoeHHe MOJIEKYI
aunuaoBy, «HykiienHOBbIE KUCIOThDY, «CTpoeHue MOJEKYyIbl ATD.

OO6opynoBaHue: XMMUYECKas MOCYy/1a U 000pyI0BaHHE.

JlaGopaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGopaTopnasi pa6ora «/ccrnenoBaHne HyKJICHHOBBIX KHCIIOT, BBIIEICHHBIX H3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue n QyHKIUMN KJIETKHU

Tunel KIETOK: yKapHOTHYecKas W mpokapuotnueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mNpoKapuoTHUECKOW KieTku. Kilerounass cTeHka OakTepuii ©  apXew.
Oco0eHHOCTH CTPOEHUS TeTepOoTPOPHON M aBTOTPODHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

Crtpoenue u pyHKIHOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3marnueckas meMOpaHa
(mazmanemma). CTpykTypa Iuta3MaTUyeckod MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PabGora
HaTpUil-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOIUTO3, haronuro3. Dx3omuto3. Kiietounas creHka.
CtpykTypa ¥ PyHKIIUN KIE€TOYHOW CTEHKH pacTeHUM, TPHOOB.

[urommaszma. I{uto3onb. Ilutockener. JIBmwkeHue nurToriazmbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbBIE OpraHOUBI KIETKHU: dHAormnazMatudeckas ceth (IJIIC), anmapart [Nombmxu,
JU30COMBI, UX CTpocHHE U (YHKIUU. B3anMMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KICTKH.
CtpoeHue rpaHyasipHOTO peTuKynyma. Mexanusm Hanpasrenus oenxoe ¢ JIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOYHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
sHJIOMIa3MaTHYecKuil petukynyMm. CekperopHas (yHkuus anmapata ['onbmxu. Moougukayus
benxoe 6 annapame I onvoxcu. Copmuposka benkoe 6 annapame I o1b0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMBI KJIETKH: MUTOXOHIPHUM, IIAcTHIbL. [Ipoucxodicoenue
mumoxouopuui u niacmuod. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIMM  MUTOXOHIApUA © miacTuia. [lepBUYHBIE, BTOPHYHBIE M CIOXKHBIC TILUIACTHJIbBI
(GOTOCHUHTE3UPYIOUINX JYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEUKOILJIACTHI  BBICIIMX
pacTeHuM.

HememOpannsie opranouzsl kietku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPTraHOUIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbL HEMblULeYHbIX KIemoK.
Mukpotpybouku. Krerounsrii mentp. CTpoeHHWE | JBW)XCHHE JKTYTUKOB M PECHHUYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOonouka siapa, XpOMAaTUH, KapuOILIa3Ma, SAPBIIMIKH, UX CTPOEHUE U (YHKIUU.
Snepubiii 6enKoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(da3HOM
spe. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. Jlunamuxa s0epHot
060.10uKU 8 MUmo3e. HoepHulii mpancnopm.

Knerounsie  BkitoueHusi.  CpaBHHUTeNbHAsi  XapaKTEpPUCTHKA  KIETOK  DYKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOK).

JdemoncTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpoeHHE SYKApUOTHUECKOH KieTKn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTpOCHHE PACTUTEIBHON KIETKW», «CTpOoeHHEe MUTOXOHIApUN», «SAapoy», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOW MHMKPOCKON, MHKpPOIpernapaThl PacTUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KICTOK.

JlabopaTopnasi pabora «3ydyeHne CTpoeHHs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlaGoparopHasi padora «l/ccienoBanue Iiaa3Moiin3a U AEIIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX).

IIpakTuyeckas padora «/3yueHue NBIKEHUS [IUTOILIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NMPeBpPallleHUE JHEPTUH B KJIeTKe

AcCUMWISINS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIEeCTB:
aBTOTpOGHBIA M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe oOecreueHne kieTku: mnpeBpaimeHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHOro Mmerabonm3ma. DepMEeHTHI, WX CTPOCHHE,
cBorictBa W MexaHusMm neiictBus. Kodepmentsl. Otinuns (HEpMEHTOB OT HEOPTraHUYECKHX
KaTajau3aTopoB.  beNKu-akTUBAaTOpPbl ©  OCJIKU-UHTUOUTOPBL. ~ 3aBUCHUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIMH OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHMYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHvlll  omocunmes y oaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnozo yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs,, Cs. u CAM-munvr pomocunmesa. [IpoayKTUBHOCTD (HOTOCHHTE3A.
Bnusiaue pa3nuuHbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

Xemocunrte3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOIIHE
OakTepuH, )Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Bunbsl Opoxenus. [IpogykTel OpoKeHHS M X HUCIOJIb30BaHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHYEecKOro obmeHa. I[lonroTOBHUTENBHBIM 3Tam.
['mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UM KIETOYHOE JbIXaHue. Ponb MUTOXOHIpU B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OxkuciautTenbHoe GocHopHINpOBaHUE.
Onepeus membpannoeo epadouenma npomonos. Cummes ATD: paboma npomounou ATD-
cunma3zvl.  llpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB Meped  aHadPOOHBIM.
D¢ hHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

Hoprpersr: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuen, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DoTOoCHHTE3», «IHEPreTUYeCKuid oOMeH», «buocwHTE3 Oenkay,
«Ctpoenne GpepMeHTay, «XEeMOCHHTE3Y.

Ob6opynoBaHue: CBETOBOH MHKPOCKOII, 000pPYJIOBaHUE /ISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

Jladoparopnasi padGora «l/3yueHue KaTaTMTHYECKOW aKTHBHOCTH ¢depMeHTOB (Ha
pUMepe aMHJIa3bl WM KaTaaas3bl)y.



JladopaTtopnas paGora «l3ydyeHue (EepMEHTATUBHOTO pACHICIJICHUS TIEPOKCUIA
BOJIOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

Jla6opaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBenHasi uHgopmanus u peajn3anus e€é B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHUIMI KOMIUIEMEHTApPHOCTU B PEAKLMSIX MATPUUHOIO
cuHTe3a. Peanmsanus HacneacTBeHHOW uHGpopMmanuu. ['eHEeTHUeCKHil KOJI, €ro CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMOBI TpaHCKpUNIUK: KOMILJIEMEHTApHOCTD,
AHTUNAPAUIETIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kiemxke. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Genka. YciaoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKUCITOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceros. OpraHuzaius TeHoMa y MPOKapuoT U
9YKapHoT. Perymsanus akTUBHOCTH T'eHOB Yy mpokapuotT. I'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupychl — HeksleTouHble (JOPMBI KU3HU U 0OIUraTtHble mapazutbl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn J[HK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHpie 3a0osieBaHuMsi 4elnoBeKa, KUBOTHBIX, pactenuii. CIIUJ, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuiux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemoncTpanuu

[Moptpetsr: H. K. Konsuos, JI. . UBaHOBCKUH.

Tabmumpt w  cxemsl: «buocuHTe3 Oenka», «l['eHeTmyeckuir Koma», «Bupyce,
«baktepuodarny.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ’/Ku3HeHHBbIH HUKJ KIETKH

Knerounslii 1wk, ero mepuoasl u perymsnus. Mutepdaza u muro3. OcoOeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kietku k AeneHuro. [IpecuHTeTHYCCKUIMA
(MTOCTMUTOTUYECKUI), CHUHTETUYECKMH W MOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEepPHOIbI
UHTEpQa3bl.

Marpuunbii  cunre3 JHK — permkanusa. Ilpunuuner  penmukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIM  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHusm
perumkamuun - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMmepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruioNIHBIA HAOOPBl XPOMOCOM.
['omosiornynbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. CTagum MHUTO3a M NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kaprnokunes n nutokuses. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MUTOTHYECKOTO IHMKJIA KIeTKH. [Iporpammupyemasi KiaeTodHas THOETh —
arnomnTo3.



Knerounoe sapo, XxpoMocoMbl, QyHKIIMOHANIbHASI TeHOMUKA. Mexanuzmsl nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kniemkay — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIM UK KIETKH», «MuUT03», «CTpOoCHHUE XPOMOCOMY,
«Pemmukanusa JJHK».

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHKpoIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKay.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOmroneHne MuTO3a B KIETKAaX KOHUMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CtpoeHue n QyHKIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTucTsl. KosoHnanbHbie
OpraHU3MBI.

B3anMocCBs3b yacTeli MHOTOKJIIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
OpranusMm Kak enuHoe nesoe. I'omeocras.

Tkanm pacrenmit. TuIBl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAs, IOKPOBHAs,
MPOBOASIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOEHMsI, PYHKIHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTU CTPOEHHUA, (PYHKIHMH U pPacHosOKEeHUs
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesnoBeka. OYHKIIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHHMI ckeneT. CTpOeHUE U TUIIbI COSAMHEHUS
KOCTEM.

JIBukeHHEe OpraHu3MoB. [IBMKEHHE OJHOKJIIETOYHBIX OPraHW3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. [I[BM)KEHHME MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3MBI M HACTHUHU.
JIBukeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeoBeKa: MbleuHas cuctema. Pediexc. CkenerHbie
MBIIIIBI U UX paboTa.

[Muranue opranuszmos. [loriomnieHue BoJbI, YTIAEKUCIOrO Ta3a U MUHEPAIbHBIX BELIECTB
pactenusamu. [Iutanue >XMBOTHBIX. BHYTpHUIIOIOCTHOE W BHYTPHUKJIETOYHOE NHUIIEBAPEHUE.
[IntaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOIO TpakTa. lluimeBaputenbHble
»enesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue »«uBoTHBIX. (b dy3us razos yepes
NoBepxXHOCTh KieTKU. KoxkHoe npixanue. JlpixarenbHas MOBEepXHOCTh. XKabGepHoe u JEroyHoe
npixaHue. JIpIxaHWEe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCI0KHEHHE
CTpPOEHHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JIpIXxaTenpHas cucCTeMa uejoBeka. MexaHusm
BEHTUJISIIIAY JIETKUX y TITUI] U MIICKOMUTAOIINX. Perynsnus apixanus. J[pxaTenbHble 00bEMBI.

TpaHcnopT BemIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHCmopT
BEIIECTB Yy JKHUBOTHBIX. KpoBeHocHass cucrema u €€ opradbl. KpoBeHOoCHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uyenoBeka. Cepjle, KPOBEHOCHBbIE COCYyAbl M KpoBb. Kpyru



KpOBOOOpaIieHusl.  OBOJIIOIMOHHBIE  YCIOXHEHHS  CTPOEHUSI  KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e perynsusi.

Boinenenune y opraHu3moB. BeineneHue y pacTeHud. BelneneHue 'y JKUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblgeneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u ¢pyHKunoHupoBanue HeppoHa. OOpazoBaHHE MOYH Y YETIOBEKa.

3amuTa y OpraHW3MOB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3mMoB. Cropel OakTepwii u
IUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XAMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX IPOU3BOHBIE. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOUHBIH W TyMOpadbHBIH HMMYHHTET.
Bpoxxnéuapli W TpHOOPETEHHBIM  CIEM(PUISCKUNA HWMMYHUTET. Teopus KIIOHAJIbHO-
cesiektuBHOro ummyHnurera (I1. Opmux, @. M. bepner, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHA.

Pa3apaxkuMocTe M perynauMss y OpraHu3MoB. Pa3ipaxuMoCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcucel. Pa3apakuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HauYEHUE.

HepBHasi cucrema u pediekTopHas peryiasius y >KMBOTHbIX. HepBHas cuctema u eé
OTZEJNbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u peduexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymMopanbHas perynsius ¥ SHJIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. /[lelicTBMEe TOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHJOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cucTeMa.

JdemoncTpanuu

IToptper: W. I1. I1aBnoB.

Tabmupel u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOUHBIE BOJOPOCIN»,
«baktepun», «lIpocreitmme», «OpraHbl IIBETKOBBIX pacTeHUui», «CHUCTEMbl OpPraHoB
[IO3BOHOYHBIX KMBOTHBIX», «BHYTpEeHHEE CTpOEHHUE HACEeKOMBIX», «TkaHuU pacTeHUN»,
«Kopuesbie cuctembl», «CtpoeHue credms», «CTpoeHHe JIHCTOBOW IUTACTHHKHY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixatenpHass cucrtema», «HepBHas cucrema», «Koxka», «MplmeyHas cucremay,
«BpiienurensHas cucremay, « JHIOKPUHHAA cucTemay, «CTpoeHue MbIIIbD, «MIMMyHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHEe IUIaHapun», «BHyTpeHHee CTpOoeHHE JOKIEBOIO
yepBsi», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cucrema nrtuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepsHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpONpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKUBBIC
HK3EMIUIPHl KOMHATHBIX PacTeHUil, repOapuu pacTeHHH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelIOBEKa,
o0opysoBaHue JJs JEMOHCTpAallMUd TMOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHMIA,
pacuieruieHus Kpaxmaiga © OelIKOB TMMoj JelcTBHEM (EepMEHTOB, 0O0OpyIOBaHUE IS



JIEMOHCTPALIMHU ONBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKNX, MEXaHU3Ma JbIXaTeIbHbIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHasi paGora «/3ydyeHne TkaHel pacTEHUI».

JlaGoparopnas padora «/3yueHre TKaHel )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHrne opraHoB IBETKOBOT'O PAaCTEHUSI.

Tema 10. Pa3MHoOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecrioioe (BKIItoUasi BETE€TaTUBHOE) H MOJI0BOE. Bupl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxeHue. IlonoBeie kieTku, winm ramersl. Meito3. Cragum Meiio3a.
[ToBenenue xpomocom B Mmeitoze. Kpoccunrosep. buonornueckuit cMbica Meiio3a U MOJIOBOTrO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

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

Om1o10TBOpPEHHE M AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

NHauBuIyabHOE Pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 enasHvix npobiem smopuonocuu. Konyenyus mopghozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JATyIiKu). JpoOnenue.
Tunsl apobnenus. [emepmunuposannoe u nedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OCoOEHHOCTH NPOOJEHUS MICKOTMHUTAIONIUX. 3apOABIIIEBbIC JTUCTKH (TaCTPYJISAIIHS).
3akjaZKka OpPraHoB M TKaHEW U3 3apOABIIIEBBIX JHCTKOB. B3anMmHOe BiIusSiHUE YacTel
pa3BUBaOIIErocs 3apojpima (d3MOpHOHANbHAs WHAYKIHMS). 3akjiaJka IUlaHa CTPOCHUS
J)KUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IUUHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pasButue xuBOTHBIX. IlocTamOpuoHaneHbIi mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3ButHe ¢ MeramMopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. PaKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSL y JKUBOTHBIX M ueioBeka. [lepuoJpl OHTOreHe3a 4YelloBeKa.
CrapeHue U cMepTh KaKk OMOJIOTHYECKHUE MTPOIIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur u crnopodur. Melo3 B KM3HEHHOM
nukie pacrenuit. OOpa3oBaHue crmop B TIpoiecce Meio3a. ['aMeTroreHe3 y pacTeHH.
OnnonoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIIOAOTBOPEHUE Y
I[BETKOBBIX pacTeHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBl PETYISIIIUU OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «BereraTuBHOe pasMHOXKEHUE», «THIIBI OEcrIoNoro pasMHOKECHUSY,
«Pa3MHOXEHHE XJIaMHJIOMOHabl», «Pa3MHOXeHHE »HBIVIEHBD», «Pa3MHOXKEHHE THAPBI»,
«Meiio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SHUIEKIETKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsmoe m Hempsimoe paszBuTHE», «Pa3BuTue Maiickoro
Kykayn, «Passutue capanum», «Pa3sButhe JArymku», «{BOMHOE OMIOLOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <«OKWU3HEHHBIM LHMKI MXa», <OKU3HEHHBId I[MKJI ManoOpOTHUKAY,
«KU3HEHHBIN UK COCHBIY.



O0GopynoBaHue: CBETOBONH MHKPOCKOT, MUKPOIIpENapaThl SUIIEKIECTOK U CIIEPMATO30HIOB,
Mozelb «L UKl pa3BUTHS JIATYIIKH Y.

Jladboparopnasi pabGora «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BpisBlIeHHME TPU3HAKOB CXOJCTBA 3apPOABIIICH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHne OpraHoOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W PAa3BUTHS TEHETUKM 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. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHS U CUMBOJIBL. ['OMOJIOTHUHBIE XPOMOCOMBI, AJIEIbHBIE
TeHbl, albTEPHATUBHbIC NPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, 4HMCTas JIMHUSA, TUOpUABI, TeHOTUN, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUIN, MOJICKYIIPHO-TEHETUYECKUM.

JdemoHcTpanuu

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

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpuioB mepBoro mokoyieHus. [IpaBuino momuHupoBaHus. Bropoi 3akoH MeHmens — 3aKoH
paciernieHus npu3HakoB. LluTomornueckiie 0OCHOBBI MOHOTHUOPHIHOTO CKpeluBanus. [ unoresa
YUCTOTHI TAMET.

AHanu3upytoniee  ckpeuiuBaHue.  [IpoMexyTOuHbBI ~ XapakTep — HaclielOBaHUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JTOMUHUPOBAHUU.
Jurnbpumnoe ckpemuBanue. Tperwid 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEIBAHUS.

CuernneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUICHUS MEXAYy TeHaMu. XpOMOCOMHas TEOpPHUsI HACIEACTBEHHOCTH.

I'enetnka mosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACNICHUS MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TeTepOraMeTHbIM IIOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TOJIOM.

I'enoTun kak 1menoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE JACHCTBHE T€HA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHBIX T€HOB. KoOMIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eneTndeckuii KOHTPOJIb DPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUX TPOLECCOB, TOBENCHUA U KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCHCTBUS «XO3MUH — MApPa3UT» U «XO3IUH —
MUKpoOrnomy. ['eHeTHUecKkne acreKThl KOHTPOJIS M U3MEHEHHUs HAaclIeACTBEHHONH MH(OpMAaIiK B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

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



Tabmumpl 1 cxeMmbl: «llepBoiif 1 BTOpOH 3akoHBI MeHuens», «Tpernit 3axkoH MeHmemns»,
«Ananuzupymoliee ckpeuupanuey, «Hemnonnoe gomuaupoBanue», «CLemnieHHOE HaclleJOBaHUE
MPU3HAKOB y Apo30h by, « eHeTnka monay, «Kapuorumn yenoBekay, «Kapruotumn Apo30¢puib,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJIen3mM», «B3aumoaeincTBie reHoBY.

OOGopynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIOB MEPBOTO
MOKOJICHUS] U PACIICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HaCJIeI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLETIEHHOTO HACJIeJOBaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpo3zodwuiay.

IIpakTuyeckasi padora «/3ydeHne pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBD».

IIpakTnyeckass padora «/3ydeHue pe3yabTaTOB JUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(UITBIY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue reHotuna u cpeabl npu GopmupoBaHuH (eHoTuna. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbl  M3MEHUYMBOCTU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYUBOCTb. Ponb cpeabl B (opMupoBaHUM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHBIN psii M BapualuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

['enoTunuueckass W3MeHYMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW M3MEHYMBOCTH. Buubl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTiBHas M3MEHUMBOCTh. Mei03 U MOJIOBOW MPOLIECC — OCHOBA KOMOMHATUBHON
U3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH T€HETUYECKOTO pa3HOOOpa3us
B [Ipe/ieJIax OJTHOTO BHU/IA.

MyTtanonHass HW3MEHYMBOCTb. BHABl MyTaluid: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HMHAYLUUPOBAaHHbIE MYTalMHU. SE€pHBIE M IUTOILUIA3MAaTUYECKHUE MYTallUHU.
Comaruueckre W MOJOBble MyTauuu. [IpUYMHBI BO3HUKHOBEHHUsI MyTaluid. MyrareHbl M HX
BJIMSHHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJIOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctd (H.M. BaBunoB). BHesnepHas HW3MEHYMBOCTH |
HACJIEICTBEHHOCTD.

Onueenemuxa u NUCEHOMUKA, PONb INULEHEMUYECKUX (DAKMOpPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

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

Tabmumel 1 cxembl: «Buasl H3MEHUHMBOCTHY, «Moau(uKalMOHHAS H3MEHYUBOCTHY,
«KoMOMHATHBHAS  M3MEHYMBOCTDLY, «Meitio3y, «OnI010TBOPEHUEY, «I'eHeTHUeCKIE
3a001eBaHUs YeIOBEKay», «BUIbI MyTamuii.

O6opynoBaHue: XUBbie U repOapHbIe JK3EMIUSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(poTorpadum) KUBOTHBIX C pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JladbopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllmOHHOTO psAjia U BApUAllMOHHOW KPUBOI.

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

Tema 14. I'eHeTHKA YeJIOBEKA

Kaprnotun uenoBeka. MexayHapoiaHass NpOrpaMMa HUCCIEIOBAHMS TI'€HOMAa 4YeEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YEeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUYECKHH,
NONYJSLUOHHO-CTATUCTUUECKUHN, MOJIEKYyIsipHO-TeHeTnYeckuii. CoBpeMEHHOE OIpeaesieHue



TE€HOTHIA: TIOJITHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ nomonibro [11[P-
aHanmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCTBEHHOM MNPeapacnoiioKEHHOCTbIO. 3HAU€HHE MEIUIMHCKOW T€HETUKU B
NPEIOTBPALICHUN U JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN uenoBeKka. MeIuKOo-TeHETHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBOIOBBIE KIETKU. [IOHATHE «TE€HETUUECKOTO Irpy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAaHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOpbl MOBHIIICHHON YYBCTBUTEIHHOCTH YEIOBEKa K (U3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYKaloIlew cpenpl. l'eHeTnueckas NpeapacnoioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpanuu

Tabmumer u cxembl: «Kapuotun denoBekay», «MeTOIbI M3yUeHUS TCHETHKH YEIIOBEKa»,
«["eneTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Ceniekuust OpraHu3MoB

JlomecTukanus MU cenekuus. 3apoXkACHHUE CeNeKIUM U JoMmecTukanuu. Yuenue H. U.
BapunoBa o LleHTpax mpoucxoxaeHnuss 1 MHOT00Opa3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUW MW TMOpoA KUBOTHbIX. CopT, NOpoJa, IMITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcieACTBEHHOM m3MeHunBoctd H. WM. BaBuioBa, ero 3HaueHue st
CEJIEKIIMOHHOM pabOTHI.

MeTtonpl ceneKImoHHOU paboThl. MIckycCcTBeHHBIN 0TOOpP: MAaCCOBBIN U MHINBUTYaIbHBIH.
DTtanbl KOMOWHAIIMOHHON ceNeKIuu. VcnbITanue mpou3BOAUTENEeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIILIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIIBIO aHAIIU3a
JHK.

HcKkycCcTBeHHBIM MyTareHe3 Kak METOJ CEJEKIMOHHOW paboThl. PaamanuoHHBIA U
XUMUYECKMM MyTareHe3 Kak MCTOYHMK MYyTalMil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHWe TEHOMHOTO pEAAKTUPOBaHUS M MeTonoB pekomOumHaHTHbIX JHK s
MOJIYYEHUSI UCXOJIHOTO MaTepuaa Jiyisl CEJeKIUH.

[Tomyyenue monumionaoB. BHyTpuBHmoBas rubpuamszanus. bBIU3KOpOJICTBEHHOE
CKpellrBaHue, Wik UHOpuauHr. HepoacTBeHHOe cKkpelmuBaHue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbL. Vcmonb3oBanwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALUAL
[Ipeononenue Oecraoauss MEXBUAOBBIX THOPUIOB. JIOCTHIXKEHUS CENEeKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHAs pegoNtoOYUsLY.

CoxpaHeHHEe W U3Y4YEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHUN U UX AUKHUX
poaudeii sl CO3JaHMs HOBBIX COPTOB U THOPUIOB CETbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMUu pecypcami CenbCKOX03AUCMBEHHBIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUsT CYWeCmBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmueHbIX MEXHOL02UL.

JdemoncTpanuu

[Toptpetsi: H. M. BaBusnos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIykssauenko, b. JI.
Acrtaypos, H. bopinoyr, JI. K. benses.

Tabmuiet 1 cxembl: «L{eHTpBI MPOUCXOXKIECHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACIEACTBEHHOM H3MEHUMBOCTU», «METONbl CeNeKIun»,
«OT1nanénnas rudpuan3anusy, «MyTareHesy.

JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN M MOPOJ JOMAIIHHUX
YKUBOTHBIX.



JlaGoparopHasi padora «/3yyeHue MeTO0B CENEKIIMU PACTEHUI.

IIpakTyeckas padora «IIpuBruBKa pacTEHUII».

JOkckypeusi «OCHOBHbBIE METOJbI M JIOCTHKEHHS CENIEKLIMU PACTCHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO ILIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJOTUH, — KJIETOYHBIE M TKAHEBBIE KYJIBTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulMOHHAas OHOTEXHOJIOTHS: XJIeOOIeyeHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOJIYKTOB, BUHOAENNE. MuUKpoOHroiaornueckuii cuures. OObeKTh
MHUKPOOHOJIOTHYECKUX TeXHOIOTui. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABIEHHONO HW3MEHEHUS U
KOHCTPYHPOBAHHUsI TEHOMOB C II€JIbIO MOJYYEHHSI OPraHU3MOB U X KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpeYaroluecs B Mpupoae OMOCUHTETUYECKHUE MY TH.

Kiierounas unkeHepusi. MeToabl KylbTypbl KJIETOK M TKaHEH PacTeHHUH WM >KMBOTHBIX.
Kpuobanku. Comarnueckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. Mcmonb3oBanue
TarjioWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue moHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NOJUKIOHAILHLIX anmumen 8 mMeouyure. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMS SIHMLEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX. METOH TpaHCIUIAHTALUM SIIAEP
KJIETOK. 1exnonocuu 0300posienus, KyIbMUueUpPOBAHUs U MUKPOKIOHAIbHO2O PAZMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KYIbIYD.

XpoOMOCOMHAasi U Te€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha U KOHCTPYUPOBAHUE
pexomOuHanTHBIX JHK. Co3danue mpanceennvix opeanuzmog. JIOCTHXKEHUS W NEPCIIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOJIEeMBbl TeHHOM
WHKEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [IP-nuarnocTuka.
MeTaboa0MHBIN aHATN3, TEHOLEHTPUYECKUI aHAIU3 IPOTEOMA YEJIOBEKa JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamus paka. 3D-
OuouHXeHepuss [Uisl pa3paboTKu (YHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3/aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHM TpEXMEpPHOro OMONMPUHTHUHIA U
ckaddonauHra U pelieHns 3a4a4 epCOHANTU3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJbI0 OOecredyeHHs KOMOMHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiunonupoBanus PHK-
coJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHUs YETIOBEKa U )KUBOTHBIX.

JdemoncTpanuu

Tabmuubt u  cxembl: «/cronb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOJACTBEY, «KiteTouHas nHXeHepUs», «I eHHast HHXKEHEepUs».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKcKypeusi «bHOTEeXHOMOTUS — BayKHEHIIasi TPOU3BOIUTEIbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue 1 pa3BUTHE IBOJIOIUOHHBIX NPeCTABJIEHNH B OMOJIOTHH
OpomouronHast Teopust Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
U Hay4dHas JnearenbHocTsh Y. JlapBuHa.



JBwkymue cwibl dBomonuu  BumoB 1o Y. JlapBuHy (BBICOKas HWHTEHCHUBHOCTH
pPasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CylecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoi Teopun 3Bostonnu (CTI). HeitTpanbHast TeOpHst SBOIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHUE SBOIOIMOHHON TeOpuu B (HOPMHPOBAHUU
€CTECTBCHHO-HAYYHOU KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsr: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonnein, . K. benses.

Tabmuubl n cxemsbl: «Cucrema xuBoi npupoasl (mo K. JlunHero)», «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAHUS TPHUCIIOCOONCHUH Yy PpacTeHUd W
KUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyra nyremectsust Y. Jlapsunay, «Haxoaku Y.
HapBuna», «Dopmbel 00ppOBI 3a cymiecTBoBaHme», «llopoasr rTomyOei», «MuorooOpasue
KYJIBTYPHBIX (opM KamycTel», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBIXKYIIUX CHJI IBOJIOLUN», «OCHOBHBIC
MOJIO’KEHUSI CHHTETHYECKOM TE€OPUU IBOJTIOLIUN.

Tema 2. MuUKpO3BOJIIOIHS U €€ Pe3yJbTaThl

[Monmynsmust kak 37MeMeHTapHas equHHuIa 3BOJOIUH. COBpPEMEHHBIE METOABl OIICHKH
TeHETHYECKOT0 pa3Ho00pa3us U CTPYKTYpHI monyssiuid. 3menenne reHodonia monyssiiuu Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecus k. Xapau, B.
Baiiabepra.

OnemeHTapHble (HAKTOPHI (IBMKYILME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIecce.
KoMOunaTtuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — ciyuyaiiHble HEHANpPaBICHHBIC W3MECHCHHUS
YacTOT a/uiesie B TMOMyssnusax. DPGeKT ocHoBatTens. Dpghexm OYmMbLIOUH020 20PIbIUIKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opeucha cenoe 6 Oonvwux u Marplx nonyaayusax. Murpanuu. M30msM0Ms  TOMYSISIIHA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).

EcrecTBenHbIit 0TOOp — Hamparisitouuii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMJIM3UPYIOIMINUMA, pa3peiBarommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HuKkHOBEHHE M 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrocobIeHHOCTh OpPraHU3MOB KakK pe3yldbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaanTaruu. [Ipumepsl npucmocooIeHmi
y opraHu3moB: Mopdomoruueckne, (QU3NOIOTHYSCKHE, OMOXUMHYECKHE, TIOBEIACHUYECKHE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIOLUH.
M3onmsuust — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BUA00OpAa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHMMIATpPHUEecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monurutonn3anus, rudpuauzanys). JauTeabHOCTh SBOTIOIMOHHBIX ITPOIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomronmoHHOM Ouosnornn B pa3paboOTKe HAyyHBIX METOJIOB COXPAaHEHHUS
O6nopa3zHooOpaszusi. MUKPOIBOMIONUS M KOABOJIOLMS MapasuTOB M HMX XO031€B. MexXaHU3Mbl
(dbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoncTpanuu

IToptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lonmynslroHHas CTPYKTypa BUIIA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBmKylme CHIIBI  3BOJIOLHNY,



«OKONOTHYECKass H3O0JIAMMSA TOMYJISIUNA CeBaHCKOM dopenny», «[eorpaduueckas H3OIAIUS
JUCTBEHHUIIBI CHOMPCKON M JTIMCTBEHHUIIBI JaypcKoi», «[lonmynsiimoHHbIe BOTHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema [eHCTBUS eCTeCTBEHHOro oroopay, «Dopmbl OOprOBI 3a
CYIIECTBOBaHHEY, «MHycTpuanbHbIi MEJIaHU3M», «OKuBbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka »XKHBOTHbBIX», «lIpemympexnaromias oKpacka >KHBOTHBIX»,
«Dusnonoruveckue agantanuny, «[IpucrnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCThY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B mpupoae», «CrocoObl
BUnooOpazoBanus», «l'eorpaduyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«IKOJOTHYECKOe BHUI000pa3oBaHue BUIOB CHHHI, «llomummounsl pacteHuit», «KamycTHo-
peneUYHbINA THOPHIY.

O6opynoBanue: repOapuy pacTeHH, KOJUICKIIMA HACEKOMBIX, Uydesa MTHUI[ U 3BEeper ¢
IpUMepaMHu pa3jMYHbIX MPUCIOCOOJIEHNH, yyyena NTHIl U 3Bepei pa3HbIX BUIOB, repbapuu
pacTeHuii OIM3KUX BHIOB, 00pa30BABIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopnasi pa6oTa «BbIsSBICHHE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucrnocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11eJIECO00PA3HOCTHY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOPHOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/II0Lus U €€ pe3yJIbTaThl

Meroasl u3yueHust MaKpo3BoJtouy. [larieoHTONIOrMYeCKue METOAbl U3yUEHUS SBOJIOLINH.
[Tepexonubie popMbl U PUIOrEeHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckne meroapl wu3ydeHus dBomronuud. CpaBHeHue ¢uopsl U (ayHbI
MaTEpUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUIbI-OHIEMUKH U PETUKTHI.

DOMOPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTHISCKUE METOMBI M3YYCHUS JBOJIOIHIH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHblie ¥ aHAIOTMYHbIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MoJeKyIsspHO-
TeHeTUYECKHe, OHOXMMHUYECKHE M  MAaTeMaTUYeCKMe METOAbl HW3YYCHUS  DBOJIIOIIHH.
I'oMonornunsie rersl. COBpeMEHHBIE METO/IBI ITOCTPOSHUS (PUITOTCHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlUU U 3BOJIIOIHS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIa) JBOMIONMHU. [lpunyun  cmemvl  yHKYUil.
HeobpaTtumocTs 3BoonMU. AfanTuBHAS paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIIUH.

JdemoncTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaneckuii, @. Mrouiep, J. ['ekkensb.

Tabmuupl U cxembl: «PUITOTEHETHYECKUN PSI JIOMIAAN», «APXEONTEPHUKCY, «3BEpPO3yObIe
sepb», «Creronedansny, «PuHnopuTe», «CeMeHHbIe ManopoOTHUKNY, «buoreorpadudeckue
30HBI 3emun», «Jlpeiid koHTHHEHTOB», «PenukTbl», «HadanmpHble cTaaud SMOPHUOHAIBHOTO
pa3BUTHUSI  TO3BOHOYHBIX  KUBOTHBIX», «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHbD»,
«PynumeHTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uelOBEKa W IMIMMIIaH3e», «l1aBHBIE
HapaBIEHUs IBOIONUNY, «OOIIHEe 3aKOHOMEPHOCTH BOIIOIIUN.

O6opynoBaHue: KOJUICKIIUU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKH TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIHU
HACEKOMBIX.

Tema 4. IIponcxosxxnaeHue H pa3BuTHe )KU3HU HA 3emJie

HaydHble THUIOTE3b TPOUCXOXKACHUS XKU3HH Ha 3emiie. AOHWOreHe3 U MaHCIEePMUs.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu . Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxaeHue KU3HU U aCTPOOHOIIOTHS.



OcHOBHBIE dTanbl HEOpraHWYECKOH IBoMoNNK. [l1aneTapHas (reosoruueckas) 3BOJIOIHS.
XuMHUECKasi IBOJIONMS. AOHOreHHBI CHHTE3 OPraHMYECKUX BEUIECTB W3 HEOPTaHUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB U3 MoHOMepoB. KoaiepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHoro Oymbona Jk. XonjaeiHa, reHeTHYecKas
runote3a I'. Mémnepa. PubGosumsr (T. UYekx) m rtummoresa «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOZHUKHOBEHHUE NMPOTOKIIETKH.

Ucropus 3emnum u Metonsl €€ wusydeHus. lckomaemble OpraHHYecKUE OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTeNbHass M aOCOJIOTHAsT  TIEOXPOHOJIOTHA.
['eoxpoHONIOrMYecKas mKajaa: S0HbL, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3BoitouuU. [losBiieHHE M 3BONIOLMS NEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoBpeMEHHbIE MHKpPOOHBIE
OMOIUIEHKM KaK aHajor mepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenne sykapuoT (cuMOUMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxxaeHne  MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHME  OCHOBHBIX  TpYIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHHi. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenudt Ha cymry. IlosiBieHHME CHOPOBBIX pacTEHHM W 3aBOEBAHME HMMM CYLIM.
Cemennble pacteHus. [IponcxoxkaeHne NBETKOBBIX PaCTEHUH.

OcHOBHBIE S3Tallbl 3BONIONUHM XKUBOTHOrO Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. [lepBbie XOpAOBHIC
XKHUBOTHBIC. J)KU3Hb B BOJIe. DBOJIONUS MO3BOHOUHBIX. [Iporcxoxaenue ampuOmii U penTHIUil.
[Ipoucxoxxnenne miekonuraroumx U ntul. [IpuHoun ximouyeBoro apomopdosa. OcoeHue
0eCr03BOHOYHBIMH 1 MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue )xu3HM Ha 3emMIIe 10 3paM U IEpUoAaM: apXxe, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30M. OOmast XapakTepHCTUKa KJIMMaTa M TIeoJOTHMYecKuX mpoueccoB. llosBrneHune wu
pacuBeT XapakTepHBIX OPraHU3MOB. YTJIeOOpa30BaHHUE: €ro YCIOBUS M BIMSHHE HA Ta30BbIH
coCTaB aTMOCQEPHI.

MaccoBble BBIMUpaHUs — DKOJIOTMYECKHE KpHU3HCHI mpounuioro. IIpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUH. COBPEMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucTemMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKaluud OpraHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Hoptpersr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. . Onapun, [Ix.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Peany, «Cxema ombita JI. Ilactepa mo u3ydeHuro
camo3apoxkJeHus xu3zHm», «Cxema onbita C. Muepa, I'. FOpu», «3JTtanel HeopraHM4ecKon
sBoNoIUNY, «['eoxpoHosornueckas mkana», «HauanpHble 3Tanbl OPraHUYECKON HBOIOLUNY,
«Cxema o00Opa3oBaHUsi JyKapuoT NyTéM cuMmOHoreHeza», «CucremMa JKMBOW MPUPOIBD»,
«Ctpoenne  Bupyca», «Apomopdos3sl pacteHuii», «PuHHMOPUTHY, «OIHOKIETOYHBIC
BOZOpOCIN», «MHOIOKJIETOYHBIE BOJOpOCHn», «Mxm», «llanmoporHukn», «l'onoceMeHHbIE
pacrenus», «Opranbl IIBETKOBBIX pacTeHuil», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocrerimmey, «Kumednomonoctasie», «llmockue dYepBu»,
«YneHucronorue, «PBIOBIY, «3eMHOBOIHEICY, «IIpecmbIkaromuecs», «IITume,
«Muekonurarone», «Pa3Butue KM3HM B apXeWCKou ope», «Pa3BuTue IKHM3HU B



MPOTEPO30MCKON 3pen», «Pa3BUTHE KU3HU B MNaJICO30MCKOM »Hpey, «Pa3BuTHe KU3HU B
ME3030MCKOil 3pe», «Pa3BuTHe »KU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPTraHUYECKOT'0 MUPAY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAETOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXXHX, CKEJIETBI
MO3BOHOYHBIX JKMBOTHBIX, Yyueja NTUL U 3BEped, KOJUIEKLIMHU OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOIIA€MBbIX, MYJISI)KU OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnas gaboparopHas padora «MoaenupoBanue onbiToB Mumepa—tOpu mno
M3YYEHUIO a0MOTEHHOT0 CHHTE3a OpraHMYeCKUX COSIMHEHHM B IEPBUYHON aTMochepe».

Jlaboparopnasi padora «/3ydyeHHe M ONUCAHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpraHU3MOBY.

IIpakTuyeckass paGora «lI3ydyeHue o0OCOOCHHOCTEH CTPOCHHUSI PACTCHHH pPa3HBIX
OTZIETIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosioruv. MeToasl aHTPONOJIOTUH.

CTaHOBJICHHE TPEJCTABICHUNA O MPOUCXOXKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxonmecrBo  uenoBeka € KMBOTHBIMM. (CHcTeMaTHMYECKOE IOJOKEHUE  UelOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuosiornyeckue, (HU3N0JIOro-OMOXUMHYECKHe, MoBeAeHueckue. OTiauuus YeroBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

Jewkymme  cwibl  (dakTOpel)  aHTPONOreHe3a:  OMOJOTHYECKHE,  COIMaJIbHBIC.
CootHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTauU aHTpoIoreHe3a. Pannue yenoBexooOpa3Hble 00e3bsIHbI (IPOKOHCYJIIBI)
U paHHHE TOHTUIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JTI0JIeiH. ABCTPaIONUTEKH —
JIBYHOTHE MpenKu JroAeil. YeloBek yMelnbld, MepBble U3TOTOBICHUS Opyauil Tpyna. YemoBek
MPSMOXOJISAIITUN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek remenbOepreckuii —
00U IPeOK HeaHIePTAIbCKOTO YeIOBEKa M YeJIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKHii
Kak BHUJ JIIOJICH XOJIOJHOrO Kiumara. YenoBeK pa3yMHbId COBPEMEHHOIO THUIIA, JEHUCOBCKHM
YeJlI0BeK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenetuka u najieoreHoOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOMYJNSIUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlomynasuoHHbIEe BOJHBI, Apeiid reHOB, MUTpaLUs U
«3¢ ekt ocHOBATENS» B MOMYIISLUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeonHasi (€Bpaswiickas),
aBCTpaJIO-HErpOuIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOWIHAs (a3uMaTCKo-aMepuKaHcKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo [uiaHere. EnuHcTBO uenmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3Ma. [IpHCIIOCOONEHHOCTh  4YeJOBEKa K  pasHbIM  YCIOBHSM
OKpYy’Karolien cpenbl. BrausHue reorpaduueckoil cpensl U Apeiida reHoB Ha MOPQOJIOTHIO U
(bU3HOJIOTHIO YeTTOBEKA.

MexIucuuIInHapHble METOAbl B (hu3uYeckod (OMOIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTUSI  YEJIOBEUYECKUX  MOMYJISALIHM.
buoconuaneHple  HWCCIIEOBaHUSA  NpPUPOABI  4enoBeka.  MccimenoBaHue — KOIBOIIOLHHA
OHMOJIOTUYECKOT0 U COLUAIBHOIO B YEJIOBEKE.

JdemoncTpanuu



[Toptpetsi: Y. HdapBun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeTOIbI  aHTPOMOJIOTHHY», «[ OJOBHOW MO3T 4YelmoBEeKay,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeNeT 4eloBeKa M CKeleT MuMMaH3ey», «PymuMeHTHl u
aTaBU3MBbD», «J/IBHXKyIIME CHJIBI AHTPONOTEHE3a», «IDBOJIIOIMOHHOE JPEBO YEJIOBEKa»,
«ABcTpanonurek», «HYemoBek ymenblit», «UenoBek mpaMOXOasuIuiny, «/IeHuCOBCKUN YEeTOBEK»
«Heangepranbup», «KpomanboHb», «[Ipenku uenoBeka», «ITambl HBOJIOLNUN YEJIOBEKa»,
«Pacbl yenoBekay.

O06opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHON KYJIbTYpPhl IPEIKOB
YyenoBeKa, penpoaykiuu (dotorpaduu) KapTUH ¢ MHUGDOJIOTHYECKUMH W OUOICHCKUMH
CIOXKETaMH MPOUCXOXKICHHSI YelloBeKa, ¢oTtorpaduy HaX0JA0K UCKOMAEMbIX OCTATKOB UYEIOBEKa,
CKeJIET YeJIOBEeKa, MOJIETb Yepera 4eloBeKa M Yepera LIMMIIaH3€, MOJIEIb KUCTH YeJIOBeKa U
KHCTH IIMMIIaH3€, MOJIETIN TOPCa MPEAKOB YEJIOBEKA.

Jladboparopnasi padGora «M3yueHne OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXOKJICHUEM).

IIpakTyeckas padora «I3yuyeHue 3K0JOTNYECKUX aJaNTallMi YEIOBEKAy.

Tema 6. DJkojiorus — Hayka O B3aHMOOTHOWIEHHMSIX OPraHU3MOB M
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Kalouleid cpeaoi

3apoxneHue W pa3BuUTHE dKoinoruu B Tpynax A. ['ymGompara, K. @. Pymee, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun skonoruu. CBsi3b
SKOJIOTHH C JPYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOmOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOAHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOTMU. MOHUTOPHHT OKpY’Karollel Cpeibl: JOKaIbHbIH,
PETHOHANBHBIN U TI00aTbHBIN.

3Ha4YEeHHE SKOJIOTMYECKUX 3HAHUU I YeJNOBeKa. DKOJOTMYECKOE€ MHUPOBO33pEHHE KaK
OCHOBa CBs3€H uenmoBedecTBa ¢ mpupoaord. DopMHUpOBAHUE SKOJIOTHYECKOW KYIbTYphl H
HKOJIOTUYECKON IPaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ym6ombar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuner u cxembl: «Pasnensl skomoruu», «MeToasl 3KoIoruny, «CxeMa MOHUTOPUHTA
OKPY’KaIOILEH Cpebl».

JlaGoparopnas padora «/3yyeHrne METOI0B SKOJIOTUUECKUX UCCIETOBAHMINY.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudeckue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa.  Kiaccudukanus
IKOJIOTHUECKUX  (aKTOpoB:  aOMOTHYECKHe, OHOTHUYECKHE, aHTpomoreHuele.  OOmme
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIEC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Konorndeckuid ¢paxrop. JledcTBrEe pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPTraHU3Mbl. ODKOJOTMYECKHE TPYMMbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CUTHaJIbHAs POJib cBeTa. POTONEPUOAU3M.

Temmnepatypa kak sKojoruyeckuii (axrtop. JleWicTBue TeMmiiepaTypbl Ha OpraHU3MBI.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuit (akrop. IlpucnocobieHus pacteHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanmst pacrteHuii 1mo oTHomeHWIO K Boje. [Ipucrocobnenus
JKMBOTHBIX K N3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHUs OPTraHMW3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, MOYBEHHAas, IIyOWHHas
MOJMOYBCHHAS, BHYTPHOpPraHW3MeHHas. DU3HKO-XMMHYECKHE OCOOCHHOCTH Cpell OOUTaHus
opraan3mMoB. [IpucrocobaeHnss OpraHu3MoB K JKU3HU B Pa3HBIX cpefax.

buonornueckue putmel. BHemnre u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOH (opme. JKuzHenHsle (HopMbI
pacTeHUii: NepeBbs, KYCTApPHUKH, KyCTAaPHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TPAaBHI.
JKuznennole (OpMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOeHHs ¥ 00pa3a KU3HHU.

buotnueckne  dakropbl. Buapl OMOTHYECKMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomneparus, MyTyain3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHH4YecTBO). Herpoduueckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaueHHE OMOTHYECKUX B3aMMOJICHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpMHIIUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoncTpanuu

Tabmumpl u cxembl: «IKoJoruueckue (HakTopb», «CBETOBOHM CIEKTP», «IDKOJIOTHIECKUE
TPYNIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « T eMIOKPOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KUBOTHBIEY», «DU3NOIIOTHYECKUE aJanTallii KHUBOTHBIX», «Cpeasl OOWUTaHUS OPTraHU3MOBY,
«buonorudeckue putMe», «KusHeHHbIe HOPMBI pacTeHun», « Ku3HEHHbIE (POPMBI JKUBOTHBIXY,
«9KocHucTeMa IHMPOKOIUCTBEHHOIO Jieca», «IDKOCHCTEMa XBOMHOrO yecay, «llenmn nutaHus»,
«XumangectBoy, «Ilapasutuzmy», «Korkypenmnusy, «Cumonosy, «KommeHcamuzmy».

O6opynoBanue: Tepbapuu pacTeHHd W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IMYHBIX ~ SKOJIOTMYECKUX  (PaKTOpPOB, TepOapuUM  CBETONIOOMBBIX, TEHENIOOMBBIX H
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pactenusi, repOapuM U KOJUIEKIMHM TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30yCTONYMBBIX
pacTeHMii, uyuyena MNTUIl WU 3Beped, repOapuUM pPACTEHHH, OTHOCSIIMXCS K TUrpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpefax, repOapuul U KOJUIEKIUU PACTEHHUM M KUBOTHBIX, OOJIaJaOLINX
YyepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUM JKM3HHM, repOapuu Hu
KOJUIGKIIUA PACTEHUH W JKUBOTHBIX PAa3UYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aMMOCHCTBHSIX.

JlabopaTopnasi padora «BrIsBieHE MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

Jladboparopnasi paGora «BbIABICHHE TPHUCITOCOOJICHUNH OPraHU3MOB K BIIHSHHUIO
TEMIEPATYPHI».

JlaGopaTtopnass pabora «AHaToMH4YecKHMe OCOOCHHOCTH PACTEHHUH U3 pa3HBIX MeCT
oOUTaHUY.

Tema 8. JkoJiorusi BUA0B U MOIMYJIS LU

DKOJOTUYECKNE XapaKTePUCTUKHU momysiiun. [lomynsnus kak OHonorudeckas CUCTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUYECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTUM BHIIOB B
(bopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpPHI NOMYIsiiuii. OCHOBHBIE TOKA3aTEIH MOMYISIUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJIOBas CTPYKTYpa, POKAAEMOCTh, MPUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

Dkonorudeckas CTpykTypa mnomynsuuu. OLeHKa YUCICHHOCTH Momynsiuu. JluHaMmuka
NOMYJSIUK U €€ perynsiius. buotudeckuii moreHuman nonyasiuud. MoaenupoBaHue TUHAMUKA
nomynsiuuu. KpuBble pocta uucieHHOCTH mnomynsiuu. Kpuble BbbkuBaHus. Perymsus



YUCIIEHHOCTH MOMYJSIMMA: poiib (aKTOpOB, 3aBUCAMIMX U HE 3aBUCAIIUX OT IJIOTHOCTH.
DKOoJIOTHYecKre CTpaTeru BUIOB (1- u K-cTpaterun).

[TonsitTne 00 skonmormveckod Huimie Buaa. Mectoobutanue. MHoOromMepHass MOIEINb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl sxonorundeckoit Humd. [loteHnuaneHas u
peann30BaHHAs HUILIH.

Bun kak cucrema nomynsauuil. Apeanbl BUIOB. BBl M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE HIKBUBAJICHTHI.

3aKOHOMEPHOCTH TIIOBEJIECHHUsS M MHIpalMil >KUBOTHBIX. bHojgornueckune MHBa3HMU
YyKEpPOJHBIX BUOB.

JdemoncTpanuu

IToptper: [Ix. M. XaTunHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTMYECKUE XapaKTepUCTUKU Monyasuun», «IIpoctpancTBenHas
CTpPYKTypa mnonymsauun», «Bo3pacTHble mnupamuael nomymsqun», «CKOpPOCTh 3aceieHust
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Mogxenb skosornueckoil Humm Jx. U.
XaT4MHCOHAY.

O6opynoBanue: repOapuu pacTeHHUM, KOJIEKIIUU KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacCTEHUN K paCCEICHUIOY.

Tema 9. Jkos10rus cood1mEeCTB. IKOJOrHYeCKHE CHCTEMBI.

CooOmiectBa opranu3mMoB. bruorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHH3MamMH B
OuoILEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tenciam). DyHKUMOHAIBHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudueckue ypOBHHU.
Tpodudeckue nenu U cetu. AGuoruyeckue OOk dKocucTeM. [10YBBI M WIIBI B 9KOCHCTEMAX.
KpyroBoport BelecTs U MNOTOK SHEPTUH B 3KOCUCTEME.

OCHOBHBIE TOKA3aTENN IKOCUCTEMBI. bruomacca u npoayKuus. DKOJIOTHYECKUE TUPAMUIbI
gucel, OMoMacchl U SHEPTUH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHbie
3aKOHOMEpPHBIE CMEHbl COOOMIECTB — CyKlLeccuu. IlepBUuHbIE U BTOPUYHBIE CYKIIECCMM M MX
NPUYMHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKileccuu. KimMakcHOe COOOIIECTBO.
Buopaznoobpasue 1 mosHOTa KPYroBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOILIECTB.

[Ipupoansle 3KOCHCTEMBL. JKOCUCmeMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nyCmvlHb.

AHTpPOIIOT€HHbIE  YKOCUCTEMBI.  ArposKocucTema. ArpoueHo3. Pazmuums Mexmy
AQHTPOTIOTE€HHBIMU U PUPOJIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YpPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHUI  OpraHU3MOB B
sKocucTeMax. Ponv xackaonozo s¢ghghexkma u 6ud08-30uduxamopos (Kiouesvix 6uU008) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEpPruM W BEHIECTB MEXAY CMEXHBIMU
SKOCUCTEMAMHU. YCTOMYMBOCTh OPraHU3MOB, MOMYJIALMHA W DKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3CHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2aAHUBSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HSKOJN02UUECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030elicmausi. MeTonoI0rusi MOHUTOPHHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JdemoncTpanumn

[optper: A. Jlx. Tencau.

Tabmumet u cxeMbl: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCa,
«JKocucTeMa XBOMHOro Jeca», «DyHKUMOHAIbHbIE TPYNIbl OPraHU3MOB B SKOCHUCTEMEY,
«KpyroBopor BemectTB B 23KocucTeMey, «llenu mnuTaHus (macTOMIMHAS, JETPUTHAS)»,
«DKoJIOTHYECKass MTUPAMHJIA YUCET», «IKOJOTHIECKasl MIupaMua OMOMAacChl», «IKOIOTUYECKas
nupamunaa sHeprumy», «OOpasoBanue Oomora», «llepBuuHas cykueccus», «BoccraHoBieHue
jeca Tocie moxapay», «I9KOocucTemMa o03epa», «ArpoueHos3y», «KpyroBopoT BEIECTB M MOTOK
SHEPruu B arpoueHosey, «I[Ipumepsl ypoosKocuCTEM).

O6opynoBanue: repOapuy pacTeHUI, KOJJICKIIMM HACEKOMBIX, Yydelia NMTHI[ U 3BEpei,
repOapuu KyIbTYPHBIX U JTUKOPACTYIUX PACTCHHI, aKBAPUYM KaK MOJIETh YKOCHCTEMBI.

IIpakTuyeckas padora «/3ydueHnue u onrcanne ypo0IKOCUCTEMBI».

JladopaTopnasi padora «/3yueHne pa3HOOOpa3us MEJIKUX MTOYBEHHBIX YJICHUCTOHOTUX B
pa3HBIX YIKOCHCTEMAX».

IKCKypeusi «IKCKypcHs B THINHWYHBINH OMOreoreHo3 (B AyOpaBy, Oepe3HsK, eIbHHK, Ha
CYXOJOJbHBIN WM MOWMEHHBIN JYT, 03€p0, 00TI0TO)».

IKeKypeHsi «IKCKYpCHsI B arpO3KOCUCTEMY (Ha TTOJI€ WK B TETNTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rinodanpHas IKocucTeMa

Buocdepa — obmernanerapHast obojmouka 3eMid, IJ€ CYHIECTBYET MJIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencrasinenuii o onocdepe B Tpyaax . 3tocca. Yuenue B. U. Bepnanckoro o
ouocdepe. O6mactu 6uochepsr u e€ cocras. JKrupoe BemecTBo 6nochepsl U ero PyHKINH.

3aKOHOMEPHOCTH cyIecTBoBaHusl Ouochepbl. OcobenHoct 6mocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Oumoctepe. KpyroBoporbl BemectB H
OMOTreoOXMMHUYECKHE IUKIIBI (YTiIepoia, a30Ta). PUTMuaHOCTS siBiIeHUH B Onocdepe.

3oHanbHOCTE OMochepsl. [lonsitne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIIHMYECKUE Jieca,
BBICOKOTOPBs. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

Ctpykrypa U (QyHKUHS SKUBBIX CHCTEM, OLEHKa HMX PECYpCHOro TMOTEeHIHala Hu
ouochepHbIX (YHKIIHIA.

JdemoncTpanuu

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

Tabmumpl u cxemsl: «['eochepst 3emmmy, «KpyroBopot a3ora B mpupozae», «Kpyrosopot
yriaepoja B mpupoae», «Kpyrosopor kuciopoaa B npupojae», «KpyroBopot Boabl B IPUPOJIE»,
«OcHoBHBIE Omombl cymmy, «Kinumarudeckue mosica 3emmu», «Tyanpay, «Taiiray,
«CMmemannbii  nec», «lllupokonuctBenHslt secy, «Crenb», «CaBaHHa», «llyCThIHS»,
«Tponunueckuii jiecy.

O6opynoBanue: repOapuul paCTEeHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpPYKaWOIIAs cpeaa

DKONOTMYecKre KpHU3UChl M WX NpUYWHBL BosnelicTBue uenoBeka Ha Oumocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpanHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa HOYBEHHBIX pecypcoB. MI3mMeHeHue KinmMara.

AHTpOIIOTEHHOE  BO3CHCTBHME HAa pPACTUTENbHBIM M KMBOTHBIM Mup. OxpaHa
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBEI OXpaHbl TPpUPOobl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYESCKHE
MapKH.



OCHOBHBIC TPUHIIUIIBI YCTOWYMBOTO Pa3BUTHS YeJIOBEYECTBA U MPUPOABL. PanmonanpHOE
IPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYeCKOro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJOTHYECKUX KpU3uCcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

PazBuTHe METONOB MOHUTOPHHTA pA3BUTHSl OIACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuke. buonocuyeckoe pasnoobpasue u dbuopecypcvl. Hayuonanvhnvle ungopmayuonmuvle
cucmembl, obecneyugarowue O0OCMyn K UHDOpMAYUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem u cnocobos 6opvobbL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus MopcKux u Ha3emMHbIX IKOCUCTEM.

JdemoncTpanuu

Tabmumpl u  cxeMmbl: <«3arpsisHeHHe arMmocdepb», «3arps3HeHue THAPOCchHEphD,
«3arpszHeHre  TouBhl», «llapHukoBBIT  AddexT», «Ocobo oxXpaHseMble MPUPOIHBIC
TeppuUTOpUN», «MOAENTH YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSEMBIX pPACTCHHA U JKUBOTHBIX KpacHoi KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IIVTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMBI 110 BUOJIOT'MHA
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType JTUYHOCTHBIX pEe3yabTaTOB OCBOEHUS NMPOrpaMMbl 110 OMOJOIMH BBIJCIICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMKCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIIECHUIO,
Hanuuyue momueéayuu K OOydeHHIO OWONIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXIeHUH JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPaAULUN pPa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb OOYYaIOIIMUXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM ~ yYCTAaHOBKAMH, IPUCYLIUMH  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHUECKOW  KYIBTYPHI,
cnocodoHocmu cmagumy UENHA U CTPOUTH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHMSI MPOTrPaMMBbl 110 OMOJIOTUM JTOCTUTAIOTCA B €JUHCTBE
y4eOHOIl W BOCHUTATENBHON JESATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUICKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKMMH M AYXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH, IPUHSTHIMU B
o0miecTBe MpaBWIaMd U HOPMAMHU MOBEICHHMSI M CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH MO3ULMM JINYHOCTH, NATPHOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIeMy IOKOJIEHHIO, B3aUMHOI'O
yBOKEHHs, OCEpEe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAcleIuI0 W TPaaulUsIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-KarolIen cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS Y4€OHOro mnpeaMera «buoorusy J0JKHBI OTpaXxaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIUXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJeHUI, COOTBETCTBYIOIIMX TPAJULHUOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacIIMpEeHUE KU3HEHHOIO OIbITAa M OIBITA JEATEIBHOCTH B IPOLECCE PEaM3allii OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak akTHMBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IeCTBa;

OCO3HAaHHME CBOMX KOHCTUTYILMOHHBIX MIpaB M OOS3aHHOCTEH, yBaKCHHWE 3aKOHA U
IIPABOIIOPAJIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JESITEIbHOCTH IPU CO3JaHUU Y4EOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U M03HaBaTEIbHbBIX 33/]a4, BHIIOJHEHUN ONOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHATH €€;

YMEHUE  Y4YUTBIBaTh B  CBOUX JACHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOSKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSMU M COLIMATIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
IIO3HABATEJIBHBIX M HCCIIEJOBATEIbCKUX 3a/ady, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIITOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;



2) IaTPUOTHYECKOT0 BOCTIUTAHUSA

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpal, CBOIO
Ponuny, cBO# SI3bIK U KYJIBTYPY, IPOLIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIbI,
JIOCTH>KEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/E;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAHOBIICGHHE U pa3BUTHE
O1oJ0TUM, TOHUMAaHKS 3HaU€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujciHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JAaHUI0O CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B DPa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS W
IMOLMOHAJIBHOI0 (JIArONoJTyqusi:

MOHUMAaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHOro oopasza KU3HU (310pOBOE MUTAHUE,
COOIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COQTAaHCHPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perynspHas (Qu3WYecKass AaKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUYECKOMY U IICUXUYECKOMY 3/10POBbIO;

NOHMMAaHHE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJS,
HAapKOTUKOB, KypEHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAaMOCTOSTENIbHO  BBIIOJHATH  TaKylO
NeSITENIbHOCTD;

MHTEpEC K pa3imuyHbiM cepam mpodeccCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp OymyIieil npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTb M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:



9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJE KaK MCTOUHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TIAHUPOBAHUS
MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl;

OCO3HaHHUE TT100aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETaEMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpHU PEIIeHUH TPOOTEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJIONOIB30BAHUEM (COONIOICHUE
IIpaBUJI MOBENCHMS B MPUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B 3KOCHUCTEMAX,
OXpaHy BUJOB, SKOCUCTEM, OnoCchephl);

AKTUBHOE HEINPUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONMPUSATHBIC SKOJIOTHYECKHE IMOCIEACTBUS MPEAPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJIU4ME Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTWYECKONW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[03HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HAa JUAJIOTe KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YNTATEIBCKON KYJIbTYpPbI KaK CPEICTBA B3AMMOICHCTBUS
MEXIY JIOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PalMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOieM COXpaHEHHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITUBUIIM3AINH: 00CCIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTHUS YEJIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TNI00aTbHBIX
IKOJIOTMUYECKUX TPOoOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIMOHAIEHOMY
UCIIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OHOJOTHYECKHX 3HAHUU B LIEJNSAX MOBBIIMICHUS O0O0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jaroumxcs, opMupyeMon Ipu U3y4eHUH OMOJIOTUY;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIOJydyaeMble 3HAHUS JJs aHaiu3a M OOBSCHEHUS SIBICHUMN
OKpYKAIoIIer0o MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JeslaTb OO0OCHOBaHHbBIE
3aKJTFOYCHUS HA OCHOBE HAyYHBIX (DAKTOB W HMMEIOMIMXCS JJAHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS Ui pelICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYaIHSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOCKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bHONOTHs» BKIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHAYYHBIC TIOHATHS, OTPAXKAIOIIIE IETTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(rKy METOJIOB IMO3HAHUS, HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIeOBaHKe, HAOIIOJCHUE, W3MEPEHUE, SKCIEPUMEHT W JAPYTHE); YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIC), 00ECIICUYNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHONH TPAMOTHOCTH M COLIMAJIHHOW KOMIIETEHIIMU OOYdYaromInuXCs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTHTHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIC ACHCTBUS B IIO3HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpEOHEro oOmero oOpa3oBaHUS Y
oOyudatomierocss OyayT copmupoBaHbl MO3HABATENbHBIE YHHUBEPCAIbHBIE Y4eOHBIC NEWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YUEOHBIC NEHCTBHS, PETYJISTHBHBIC YHHBEpPCAIbHBIC
y4eOHbIE ICHCTBHUS, COBMECTHAS ICATEILHOCTb.

MeranpeaMeTHbIe PEe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro o0Iero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OgiiaieHne YHHBEPCAIbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBATh M aAKTYyalU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWUW MPUEMBI JIOTMYECKOTO MEBIIIICHUS (aHaIH3a,
CHUHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), pACKphIBaTh CMBICT OHOJOTUYECKHUX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMHU MTOHITHSIMH ),

OTpEeeNATh LEIN AeATEIHHOCTH, 3aJaBasi MapameTpbl U KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTU C TIOCTABJICHHBIMH IIEJISIMH;

UCTIOJIB30BaTh OWOJIOTHYECKUE TOHITHSA i OOBsSCHEHHS (AKTOB W SIBICHUH JKHBOU
PUPOIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JICNYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

NPUMEHATh CXEMHO-MOJICIIEHBIC CPEICTBA JIJIsl MPEICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB LEJAM,
OIICHUBATh PUCKH TOCIIEICTBUN JESATEILHOCTH;

KOODJWHUPOBATh W BBIIOJHATE Pa0OTy B YCIOBUSX pPEaTbHOTO, BHPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2) 0a3oBbIe HCCIeA0BaTEIbCKHE 1eliCTBHS:



BJIAJICTh HaBBIKAMH YUEOHO-HCCIICAOBATEILCKOM M MPOSKTHOU NESTEIFHOCTH, HaBBIKAMHU
paspernieHus: npodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
pelIeHUs TPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PA3JIMYHbIC BUJBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHIO B YYEOHBIX CHUTYyaIlUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[MAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIILICHUS, BIAACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOU ACATEIHHOCTH W
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelIeHHs, HaXOAWTh AapTyMEHTHI JUIsl J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYyYEHHBIE B XOJIE PELICHUS 3aJadd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IICTICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB W CIIOCOOOB JCHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYI0O H  TMPAKTHUYECKYI0  00JacTH
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJCH, MpEAJiaratb OPUTHHAIBHBIC MOJIXOABl W DEUICHHS, CTaBHUTh
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmei:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHWUKAX HHGPOpMANHK (TEKCTEe Y4EeOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBApSX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPECTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GbopMyIHpOBaTh 3ampoChl M TMPUMEHATH DPA3IUYHBIE METOABI TPU TIOMCKE W OTOOpe
Ounonoruveckoil HHGOpMaIuu, HEOOXOAUMOM JIJIsl BBIIIOJIHEHUS YUEOHBIX 3a/1a4;

npHOOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIBHYIO (OpPMY TMpEACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KAadeCcTBE CpEJCTBA MpH paboTe ¢ OHOIOTHYECKOM
uHpOpMaNKe: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTeMaTUYeCKHE 3HAKH M CHUMBOIIBL,
dbopmysbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl MHGOpMAIUU, HHPOPMAIIMOHHOM
0€30MacHOCTH JIUYHOCTH.

Osgiiaienne YHHBEPCAIbHBIMH KOMMYHHKATUBHBIMU 1€ CTBUSIMH:

1) o0menue:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEeX cdepax KU3HU, AKTUBHO Y4aCTBOBATh B JHAJIOTE
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUSI OTHOCHTEIBHO BBINIOJHEHHS TMpeaIaracMoil 3aiadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB TUAJIOTA UK TUCKYCCHH);



pacrno3HaBaTh HeBepOalbHbIE CpeAcTBa OOLICHHS, MOHUMAaTh 3HAUYEHHE COLUATbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(PJIMKTHBIX CUTYAIlMid, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH I1EPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHUS U B3aUMOJCHCTBUS, MOHUMAaTh HaMEPEHHUS
OPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpEeKTHOU (opme
(dbopMyITUPOBATH CBOM BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHUSI C MCHOJb30BAHHEM S3bIKOBBIX
CPEICTB.

2) coBMeCTHAasl IeITeIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaTbHOU palbOTHI MpH
peleHn OMOIOTUYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHHS TPYIITOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOU 3a/1a4u;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4€TOM OOIIMX HUHTEPECOB U
BO3MOYKHOCTEHN Ka)KJI0T0 4ieHa KOJUIEKTUBA;

NPUHUMATh LIETU COBMECTHOM JESTeNIbHOCTH, OpPraHMW30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA 1O €€ JOCTHUKEHMIO: COCTAaBJAThH IUIAaH JCHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yibTaThl COBMECTHOM paboTHI;

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

npeyiaraTb HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYILIECTBIISATh TMO3UTUBHOE CTPATErMUECKOE IMIOBEACHUE B PA3IUYHBIX CHUTYaLHUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITHATHBHBIM.

OBi1ageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU 1€fiCTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BaTh OWMOJIOTMUECKWE 3HAHWS IS BBIABICHUS NPOOJIEM M HUX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJeBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX [0 OTHOIIEHUIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIBHYIO NIE€ATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4ll B 0OOpa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEIICHUsS TMPOOJIEMBI C YIETOM MUMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLIGHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTIX
3HAHWH, MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3Y/IbTATOB LEISIM;



BJIAJICTh HAaBBIKAMU I1O3HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
" MBICIIUTCIIbHBIX MPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIGHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;
IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€ PE3Y/IbTaTOB JESITEIbHOCTH;

3) npuHsATHE ce0s M APYIUX:

MMPpUHHUMATH CCGH, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPABO JPYrUX Ha OIIMOKHY;

pa3BHUBAaTb CII0COOHOCTH IOHUMATh MUD C MMO3UIUHU APYTOoro 4CJIOBCKaA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro npeamera «buomorus» Ha
yriyoJIEHHOM YPOBHE OPHEHTHPOBAHBI HAa o0ecredeHne NpopuaIbHOTO 00yUeHUs 00yJarOIIHXCs
Oouonorun. OHM BKIIOYAIOT: crenuduyeckue Ui OMONOTHH HAayYHBIE 3HAHWS, YMEHUS U
CrocoObl JICMCTBHII TI0O OCBOCHHMIO, HWHTEPHPETAMM W MPeoOpa3OBaHUIO 3HAHUM, BUIBI
JESTENIbHOCTH MO TMOJyYEHUIO HOBBIX 3HAHUN M UX NPUMEHEHUIO B pa3jMYHbIX Y4eOHBIX, a
TaK)Ke B pEaIbHBIX KU3HEHHBIX CUTyauusx. [IpeameTHble pe3yabTaThl IPEICTaBICHbI 110 r0/1aM
U3YYCHHUS.

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

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TPUPOILI U
pelIeHrur IpooOieM PalMOHAIBHOTO IPUPOIOTIOIH30BAHMS, O BKIIAJE POCCUNCKHUX U 3aPYOEIKHBIX
YU€HBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWIl, KOTOpas BKJIOYAEeT: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHE TEPMHUHBI U TIOHATHUS (PKU3HB, KJIETKA, OPraHU3M, METa0OJu3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CAaMOBOCIIPOU3BEICHIE, HACIEICTBEHHOCTh, N3MEHUYUBOCTh, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamma, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHasi Teopus HaciencTBeHHocTH T. Moprana), yuenus (H. 1. BaBunoBa — o neHTpax
MHOT000pa3usi M MPOUCXOXKICHHS KYIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOO0Opa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, PACHICTUICHUS, YUCTOTHI TaMeT, HE3aBUCUMOT0 HaclienoBanus ['. Menpens,
TOMOJIOTUYECKHX PSAJOB B HAcleICTBeHHOW wu3MeHuYnBOocTH H. M. BaBuiopa), mpuHIUTIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMHU HAYYHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTUYECKUX
MCCJICTIOBAHMSIX JKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHHE, HAOTI0CHIE, SKCTICPUMEHT); YMEHUE
BBIJIETISITH CYILIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT, OJJTHOKIETOYHBIX
U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCIie OakTepuil, rpuOOB, PacTeHU, KUBOTHBIX WU
YellIoBeKa, CTPOCHHSI OPTraHOB U CHUCTEM OpPraHOB PACTCHUM, )KMBOTHBIX, YEIIOBEKA, MPOIIECCOB
KU3ZHEJEATEIIbHOCTH, TPOTEKAIOMUX B OpPraHW3Max pacTCHWid, >KHBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKUX TPOIECCOB: OOMEHa BemiecTB (MeTaboaM3M), TPEBpAIICHUS DSHEPTHH,
OpoXxeHus, aBTOTPOGHOTO W TeTepOTPO(HOr0 THIMOB NMUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAWBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOODA;



YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3U MEXIy OpraHOMJAMHU KJIETKHM U HUX (YHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEeW W X (DYHKIUSIMHU, MEXKIY OpPraHaMU U CUCTEMaMHU OPTaHOB Y
pacTeHUi, >KMBOTHBIX M 4YelOBEKa M MX (QYHKIMSAMH, MEXIYy CHCTEMaMH OPTaHOB U WX
GyHKIUSAMHE, MEXKAY 3TallaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIa U KU3HEHHBIX
IUKJIOB OPraHM3MOB, JTalaMd SMOPHUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u hakropamMu cpeasl OOUTAHHUS;

YMEHHE BBISIBISTh OTIUYHUTEIbHBIC MPU3HAKH KUBBIX CHUCTEM, B TOM YHUCIIEC PACTCHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JJIS IOKa3aTeJbCTBA POJICTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTMYECKHE 337a4H, BBIABIATH HPUYMHHO-CIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKMMH TPOIECCAaMU M SIBICHUSMH, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBHiia HpU
pabote ¢ yueOHbBIM U 1abopaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys 1elb UCCeI0BaHus, aHATM3UPOBATh MTOJIyYE€HHBIE PE3YNIbTAThl U JIeJIaTh BBIBOIBL;

YMEHHE y4acCTBOBATh B Y4eOHO-HCCIEIOBATEIbCKOW paboTe MO OWONIOTHHU, SKOJOTHH M
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJIyYEHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(EPEHIIMSIX;

YMEHHME OLIEHWBAaTh JTUYECKUE aCMEeKThl COBPEMEHHBIX HCCIeAOBaHUNH B 00JacTH
Ouosoruu M MeauUuHbl (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAINpPaBICHHOE
U3MEHEHME TeHOMa U CO3/IaHUe TPAHCTCHHBIX OPraHU3MOB); YMEHUE OCYIIECTBISATh OCO3HAHHBIN
BBIOOp Oyaymiei mnpodecCHOHANTBHOM EATeTbHOCTH B 00JacTH OWOJOTHH, MEIUITUHBI,
OMOTEXHOJIOTHH, BETEPUHAPUHU, CEIbCKOT0 XO034WCTBa, MUIIEBON MPOMBIIIJICHHOCTH, YIIIyOIsiTh
NIO3HABATENbHBIM WHTEpEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOLICH
npodeccun M TMPOJODKEHUE OHOJIOrMYeckoro oOpa3oBaHMA B OpPraHMU3ALUAX CPEIHErO
po)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTHBIE pE3yNbTaThl OCBOSHUS ydeOHOTO mnpenmera «buonorus» B 11 Kaacce
JOJIKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMYECKUX MpOoOJeM YelOBEYeCTBa, a TAaK)K€ B PEIICHHWU BOIPOCOB
paLMOHATIBHOTO TMPHUPOJIONONb30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K
npupoze, oOIIeCTBY, YENOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH,

yYMEHHE BJIaJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpAasl BKIIIOYAET OMpEICNICHUs U
NOHMMaHHE CYITHOCTH OCHOBOMOJAraloluX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (B,
’KocucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
cuHTeTHYeckass Tteopus 3Bojtonuu), yueHus (A. H. CeeprioBa — 0 MyTsAX M HampaBIICHUSIX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxoncrtsa K. M. boapa), npaBuna (Munumyma HO. JIubuxa,
IKOJIOTMUYECKOH MUpaMUIbI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «mupa PHK» V. I'unbepra);

YMEHHME BIAJeTh OCHOBHBIMH METOJIAaMH HAy4HOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB M DJKOCHCTEM (ONMHUCaHHE, H3MEpEHHE,



HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISIBJICHUS U OLIEHKH aHTPONOTE€HHBIX M3MEHEHHH B
pUpOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOTCOICHO30B, JKOCHCTEM U
Oouochepsl, CTAOMIM3UPYIOMIETO, IBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUUECKOr0 M CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JBIKYIIUX CHJ 3BOJIOLUN
Ha TeHO(OH]| MOMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIlpaBJICHUH 3BOIOLNH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTHU B IKOCUCTEMAX;

YMEHHME YCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCaMU 3BOJIOLUU, IBUKYIIMMHU
CHWJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOJIEHUSMU K HUM
OpPTraHU3MOB;

YMEHUE BBISBIIATH OTJIMYUTEIbHBIC PU3HAKU KHUBBIX CUCTEM, IPUCIIOCOOIIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpPraHU3MOB B COOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOUINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTeJIbCTBA POJICTBA OPTraHU3MOB PpA3HBIX CHUCTEMaTHYECKUX TPYIIIL,
B3aMMOCBS3M OpPraHU3MOB M Cpelbl OOMTaHUs, €AMHCTBA YEIOBEYECKUX pac, HEOOXOIMMOCTHU
COXpaHEHMsI MHOT000pa3usi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYILECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

yYMEHHUE pelaTh OWOJIOTHYECKHE 33Ja4M, BBIBIATH NPUYMHHO-CIIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKMMH TPOILECCAMU M SIBICHUSMH, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOpATOPHBIE M MPAKTHYECKHUE PabOThI, COOMIONATh MpaBHiia HpU
pabote ¢ yueOHbBIM U 1a00opaTOpHBIM 000pYIOBAHUEM;

YMEHHME BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX OKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
dbopMynupys 1elb UCCIeI0BaHus, aHATM3UPOBATh MTOJIyY€HHbIE PE3YJIbTAThl U JeJIaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OMOJIOTHHU, SKOJOTHH M
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OIICHMBaTh TUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUH JKU3HM, YeJOBeKa U
YeJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBHIX M CIOCO0axX MpeaoTBpAICHHs TI00aJIbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCHOHaIbHOM AesITebHOCTH B
o0nmactu  OMOJIOTHMH, DKOJOTUH, TMPUPOJOINONb30OBAHMS, METUIMHBI, OHOTEXHOJOIHH,
IICHXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO3SKCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOnaTh
NIO3HABATENbHBI WHTEPEC, HANpPABICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOKEHHUE OHMOJOTHYECKOro O0Opa30oBaHUS B OpPraHU3AIMAX CPETHETO
po()eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.



TEMATHYECKOE INIAHUPOBAHUE 10 KJIACC

KoJsanuecTBo 4acoB JJIeKTPOHHBbIE
No ni/m HaumeHnoBanue pa3aejioB 1 TeM Kontponbubie  [pakruueckue (uudposbie)
NPOrpamMMbl Bcero paGoThHI paGoThi o0pa3oBaTe/bHbIC
pecypchbl
1 buonorus kak Hayka 1 http://window.edu.ru/
2 JKuBbl€ CHCTEMBI U UX U3yYEHUE 2 http://www.floranimal.ru/
3 buonorus kietku 2 0.5 https://resh.edu.ru/
4 XuMuYecKasi OpraHu3arus KIeTK 10 1 1 https://resh.edu.ru/
5 Crpoenne U GyHKUIUHU KIETKU 8 1 2 https://resh.edu.ru/
6 OOMeH BelecTB U MPEBPAIlCHHE YHEPTHH B 9 | https://resh.edu.ru/
KJIETKE
7 HaCHeHCTBeHIfaH uHpopManus u 9 1 0.5 https://resh.edu.ru/
peanu3zauus e€ B KIETKe
8 JKU3HEeHHEBIN IUKIT KIETKA 6 1 https://resh.edu.ru/
9 CrtpoeHue u QyHKIHH OpPraHU3MOB 17 2 1.5 http://www.floranimal.ru/
10 PazmHOXeHUE U pa3BUTHE OPraHU3MOB 8 1 1.5 http://window.edu.ru/
1 ['enernka — HayKa 0 HAaCIEACTBEHHOCTHU U ) 0.5 http://window.edu.ru/
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 1 1 https://resh.edu.ru/
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1 https://resh.edu.ru/
14 I'eneruka dgeaoBeka 3 0.5 https://resh.edu.ru/
15 Cenexkuusi OpraHu3MOB 4 1 1 http://window.edu.ru/
16 BuorexHonorusa u cuHTeTHYECKass OMOJIOT U 4 1 http://window.edu.ru/
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9 13




11 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NMpPorpamMmbl

KoanuyecTBO 4acos

Bcero

KonTpoabHubie
padoThI

IIpakTH4eckue
padoThI

daekTpoHHbIe (UU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

3apoKIeHUE U pa3BUTHE
HBOJIIOIMOHHBIX MPEICTaBICHHUH B
O6uosorun

http://nrc.edu.ru/est/r4/index.html

Mukpo3Bostonus 1 €€ pe3yabTaThl

14

MaxkposBoitonus U €€ pe3ysbTaTsl

[TponcX0oXACHHE U Pa3BUTHUE JKU3HH Ha
3emiie

15

L.5

[IpoucxoxaeHue yenoBeka —
AHTPOIIOTCHE3

10

DKojorus — Hayka o
B3aUMOOTHOLICHUAX OPraHU3MOB U
HaaAOPraHU3MCHHBIX CUCTCM C
OKpY>Karolleu cpenou

0.5

Opranusmesl 1 cpefia 0OuTaHUs

L.5

http://window.edu.ru/

DKOJIOTHS BUJIOB U MOIYJISLINI

0.5

9

DKOoJIOrus cOOOMIECTB. DKOJIOTHUECKUE
CHUCTCMBI

12

0.5

10

buocdepa — rmobdanpHas skocucTema

11

YenoBek U OKpyKarolas cpena

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

7.5







IHOYPOYHOE INTAHUPOBAHMUE

10 KJTACC
KosnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne
n/n Tewa ypoxa Bcero Konrpoarubie  Ipaxirieckite il:;:eﬂﬂﬂ :g[?al;zz:fenbﬂme
padoTshI padoThI pecypest

| buonorus kak KOMIUIEKCHas HayKa U | http://window.edu.ru/
KaK 4acTh COBPEMEHHOT0 00II1ecTBa

2 ’KuBbIe cHCTEMBI M NX CBOMCTBA 1 http://www.floranimal.ru/

3 YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 http://www.floranimal.ru/

4 Hctopust OTKPBITHS U U3YyYEHHS KIIETKH. 1 https://resh.edu.ru/
Knerounas Teopus
Metoas! MOJIEKYJIIPHON U KJIETOYHON https://resh.edu.ru/
6uonoruu. [Ipaktuueckas padora

5 «M3yueHnne MeToA0B KIETOYHON | 05
ouonoruu (xpomarorpadus, '
anekTpodopes, nuddepeHnuanpHoe
nentpudyruposanue, [1LP)»

6 XUMHUYECKHH COCTaB KIICTKU 1 https://resh.edu.ru/

7 MuHepaibHbIE BEIIECTBA KJIETKH, UX ] https://resh.edu.ru/
Ouosiornyeckas poJb
Oprannyeckue BelecTBa KIeTKH — https://resh.edu.ru/

2 oenku. JlaboparopHas paboTa | 05
«OOHapyxeHHe OEITKOB C ITOMOIIIBIO '
Ka4eCTBEHHBIX PEAKLIAI)

9 CoiicTBa, knaccudukanys 1 GyHKIUN | https://resh.edu.ru/
0enKoB




OpFaHI/IquKI/Ie BC€IICCTBA KJICTKHU —

https://resh.edu.ru/

10
YTIIEBOJIbI
1 Oprannueckue BeIiecTBa KJIETKH — https://resh.edu.ru/
JIUTIU TG
Hyxkneunoseie kucnorsl. JIHK u PHK. https://resh.edu.ru/
12 Jlabopartopnast pabora «MccnenoBanue 05
HYKJICMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 '
KJIETOK Pa3JIMYHBIX OPraHU3MOBY
Crpoenue u pyakuuu ATOD. JIpyrue https://resh.edu.ru/
13
nykaeosuarpudocdars (HTD)
CexBenupoBanue JIHK. Meroast https://resh.edu.ru/
14 T€HOMMKH, TPAHCKPUIITOMUKH,
MIPOTEOMUKHU
https://resh.edu.ru/
15 Meroapl CTPYKTYpHOU OMOI0THI http://www.floranimal.ru/
16 Tuns! knerok. IIpokapuornueckas https://resh.edu.ru/
KJIETKa http://window.edu.ru/
CrpoeHne 3yKapuoTUYECKOMN KIIETKH.
p ykap https://resh.edu.ru/
17 [TpakTuyeckas padora «M3ydyeHue 0,5 ]
. . http://window.edu.ru/
CBOMCTB KJICTOYHON MeMOpaHbD»
N https://resh.edu.ru/
18 [ToBepxHOCTHBIN anmapar KJIeTKU )
http://window.edu.ru/
OnHomMeMOpaHHBIE OPraHOUBI KIETKH.
19 [IpakTuyeckas padora «M3ydyeHue 05 https://resh.edu.ru/
JIBUKECHMSI LIUTOILIA3MBbI B PACTUTENIBHBIX ’ http://window.edu.ru/
KJIETKax»
20 [TonmyaBTOHOMHBIE OPTaHOUABI KIETKH: 0,5 https://resh.edu.ru/




MUTOXOHAPUHU, TIJTACTHUABI.
Jlaboparopnast pabota «MccnenoBanue
TUTa3MOJIH3a U JICTUIa3MOJIN3a B
PaACTUTENEHBIX KJIETKAX»

21 HememOpaHHbIe OpraHOU/IbI KIETKH https://resh.edu.ru/
22 Crtpoenue u GyHKINUHA s1Ipa https://resh.edu.ru/
CpaBHuTENbHAs XapaKTEPUCTUKA KIIETOK https://resh.edu.ru/

7 sykapuort. JlabopaTopHas pabora
«3yueHune cTpoeHus KIETOK
Pa3IMYHbBIX OPraHU3MOBY
ACCUMUIISITINS ¥ TUCCUMIISAIINAS — J[BE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa

24 BemecTB. JlabopaTopHas pabora 05 https://resh.edu.ru/
«M3yueHne KaTaTuTHYECKOU http://window.edu.ru/
aKTUBHOCTH ()epPMEHTOB (Ha MpUMeEpe
amMmIIa3bl WIK KaTajaasbl)»

DepMEHTAaTUBHBIN XapaKTep PeakLun
KJIETOYHOTO METa00In3Ma.

)5 Jlaboparopnast padota «3yuenue 05 https://resh.edu.ru/
(hepMEeHTAaTUBHOTO PACIICTUICHHS ' http://window.edu.ru/
MEepPOKCHJIa BOJIOPOA B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)»

26 benku-akTuBaTOpHI U OCIKHU- https://resh.edu.ru/
WHTUOUTOPHI http://window.edu.ru/

27 ABTOTpO(DHBIIA THIT OOMEHA BEIIECTB https://rfash.edu.ru/

http://window.edu.ru/

)3 DOTOCHHTES https://resh.edu.ru/

http://window.edu.ru/




Xemocunres. JJaboparopnas pabota

http://www.floranimal.ru/

29 «CpaBHeHue mporeccoB GOTOCUHTE3a U 0,5
XEMOCHHTE3
AHa’po0OHBIC OpraHu3MbL. Busl
30 Oposxenus. JlabopaTopHas pabora http://window.edu.ru/
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U
JIBIXAHU S
31 AdpoOHBIE OpraHnu3Mbl. JTaIbl https://resh.edu.ru/
HHEPreTUIEeCKOro ooMeHa
DHeprus MeMOpaHHOTO IrpalueHTa
32 npotoHoB. CuHTe3 AT®: pabota https://resh.edu.ru/
npoToHHON AT®-cuHTa3bI
33 Peakunu MatpuyHOro cuHTE3a https://resh.edu.ru/
34 TpaHckpunuus — MaTpUYHBIN CUHTE3 https://resh.edu.ru/
PHK http://window.edu.ru/
35 Tpaucnanus u e€ sTanbl https://resh.edu.ru/
36 KonupoBanue amunokucnot. Posb https://resh.edu.ru/
pubocom B OmocuHTe3€e Oenka http://window.edu.ru/
37 Opranuzanys reHoMa y NpoKapuoT U https://resh.edu.ru/
3YKApUOT http://window.edu.ru/
33 MonekynsapHble MEXaHU3MBbI https://resh.edu.ru/
3KCIIPECCUU TE€HOB Y 3YKapUOT http://window.edu.ru/
Bupycbl — BHEKJIETOUHBIE (OPMBI
39 JKU3HU U OOJTMTaTHBIC TTAPA3HTHI. 05 http://www.floranimal.ru/
IpakTuueckas pabora «Co3nanue '
MOJEIIN BUPYCa»
40 BupycHsle 3a0051eBaHMs yeoBeKa, http://www.floranimal.ru/

JKABOTHBIX, pACTCHUN




HanorexHonoruu B OMOJIOTHH U

41 http://window.edu.ru/
MEIUITUHE

42 JKu3HeHHBIA UK KIETKU https://resh.edu.ru/

43 Marpuunsiii cuaTes JJHK https://resh.edu.ru/
Xpomocowmsl. JTaboparopHas padbora

44 «ﬁ:{yqeﬂne XpOMOCIz)M HI; I‘OTI())BBIX 0,5 https://r.esh.edu.ru/

http://window.edu.ru/
MUKpOTIpernaparax»»

45 Jlenenue KJIeTKU — MHUTO3 http://window.edu.ru/
Tune! knerok. Kapuoknnes n https://resh.edu.ru/
nutokune3. JlaboparopHas padota

46 «HabOnromeHre MuTO3a B KIIETKax 0,5
KOHUYHKAa KOpEIKa JIyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»

47 Perynsuus :KU3HEHHOTO LIMKJIA KIIETOK https://resh.edu.ru/

48 Opranusm Kak eAMHOE LEJI0e https://resh.edu.ru/

49 Tkanu pacTeHUN. iIa6opaT013Ha;{ paborta 05 https://resh.edu.ru/
«M3ydeHne TKaHeH pacTCHUIN
TxaHM )KMBOTHBIX U YEJIOBEKA. 0,5 https://resh.edu.ru/

50 Jlaboparopnas pabota «3yueHue http://www.floranimal.ru/
TKaHEH KUBOTHBIX»

Opranbl. CUCTEMBI OPraHOB. 0,5

51 JlaGopatopnas pabora «3yueHue http://www.floranimal.ru/
OpPraHOB I[BETKOBOTO PACTEHUS

52 Onopa Tena opraHu3MoB http://www.floranimal.ru/

53 JIBHKEHHE OPraHU3MOB https://resh.edu.ru/

54 [IuTanue opranu3mMoB https://resh.edu.ru/

55 ITuTanne MO3BOHOYHBIX JKHBOTHBIX. http://window.edu.ru/

[InmeBapuTenbHas CUCTEMA YEJIOBEKa




56 JlpIxaHue opraHusmMoB http://window.edu.ru/
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U http://window.edu.ru/
YyeJloBeKa
58 TpaHcopT BElIECTB y OpraHU3MOB https://resh.edu.ru/
59 KpoBeHocHas cucrema 1mo3BOHOYHBIX https://resh.edu.ru/
JKUBOTHBIX U Y€JIOBEKa
60 Brinenenue y opraHuzmMoB https://resh.edu.ru/
61 3amuTa y OpraHu3MoB https://resh.edu.ru/
62 NmmyHHas cucteMa yenoBeka http://window.edu.ru/
63 Pa3apaxkuMocTs U peryisnus y https://resh.edu.ru/
OpraHu3MOB
I'ymopanbHas peryssauus u http://window.edu.ru/
64 SHJOKPUHHAS! CUCTEMA )KUBOTHBIX U
YyeJloBeKa
65 ®opMbI pa3MHOXKEHHS OPTaHU3MOB https://resh.edu.ru/
66 [TonoBoe pazMHOXkEHUE http://www.floranimal.ru/
67 Meiios https://resh.edu.ru/
I'amerorenes. OO0pa3oBaHue U pa3BUTHE https://resh.edu.ru/
68 MOJIOBBIX KJIETOK. JlabopaTropHas padoTa 05
«M3ydeHne cTpoeHus MOJIOBBIX KIETOK '
Ha FOTOBBIX MHUKpOIIpErapaTax»
69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB https://resh.edu.ru/
— OHTOICHE3 http://window.edu.ru/
70 3akiagKa OpraHoOB U TKaHEH U3 https://resh.edu.ru/
3apOJIbIIEBBIX JIUCTKOB http://window.edu.ru/
71 Poct u pasBuTHE KUBOTHBIX. 0,5 https://resh.edu.ru/

JlabopartopHnast pabota «BrisiBeHne

http://window.edu.ru/




IMPHU3HAKOB CXOJACTBA 3ap0m>1mep”1
IIO3BOHOYHBIX XXUBOTHBIX»

72

PasMHOkEHUE U pa3BUTHE PACTCHUM.
Jlaboparopuas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0,5

https://resh.edu.ru/

http://window.edu.ru/

73

WcTopust cTaHOBICHUS U Pa3BUTHSA
T€HETUKH KaK HayKd

http://www.floranimal.ru/

74

OcHOBHbIE IOHATHS U CUMBOJIBI
reHeTuku. JlabopatopHas pabora
«/Ipo3oduina kak 00BEKT TCHETHIECKUX
HUCCIIEIOBAHUI)

0,5

https://resh.edu.ru/

75

3aKOHOMEPHOCTH HacJeI0BaHUs
MPU3HAKOB. MOHOTHOpUTHOE
ckpemuBanue. [Ipaktuueckas padora
"U3y4yeHue pe3yabpTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y
apo3zodumsr”

0,5

https://resh.edu.ru/

76

[IuTonornyeckre OCHOBHI
MOHOTHOPHUHOTO CKPEIIHMBAHUS

https://resh.edu.ru/

77

AHanu3upymrolee CKpeluBaHue.
HenosnHoe nomuaupoBanue

https://resh.edu.ru/

78

JluruOpuHOE CKpeIIUBaHUE.
[TpakTuueckas pabora «13y4yeHue
PE3yIbTATOB TUTHOPUIHOTO
CKpEUIMBAaHUA Y APO30(PUIB»

0,5

https://resh.edu.ru/

http://window.edu.ru/

79

[luTonormyeckre OCHOBHI
JTUTHOPUTHOTO CKPEITUBAHUS

https://resh.edu.ru/

http://window.edu.ru/




80 CuemnieHHOE HaclleI0BaHNE MPU3HAKOB http://window.edu.ru/

21 XpOMOCOMHasI TEOPHUsI https://resh.edu.ru/
HACJIEICTBEHHOCTH http://window.edu.ru/

82 I'enetuka noia https://resh.edu.ru/

83 I'enoTun Kak 1eJIOCTHASA CUCTEMA https://resh.edu.ru/

’4 ['eneTnyeckurii KOHTPOJIb PA3BUTHS https://resh.edu.ru/
pacTeHuH, )KUBOTHBIX U YEIIOBEKA http://window.edu.ru/

25 N3MeHunBOCTh NpHU3HAKOB. Bribl https://resh.edu.ru/
U3MEHYUBOCTH http://window.edu.ru/

86 MoaudukarmoHHass ”3MEHYUBOCTh https://resh.edu.ru/
BapuanyoHHblii psan v BapralioOHHAs https://resh.edu.ru/
kpuBas. JJaboparopHas padoTa

g7 «MccnenoBanre 3aKOHOMEPHOCTEN 05
MOANGMUKAITMOHHOW U3MEHYHBOCTH. '

[TocTpoeHne BapuallMOHHOTO psia U
BAPUALIMOHHON KPUBON»

23 I'eHoTHIIMYECKasT U3MEHYUBOCTb. https://resh.edu.ru/
KoMOnHaTHBHAs U3MEHUHNBOCTE http://window.edu.ru/
MyrTarmonHasi U3MEHUUBOCTb.

29 [TpakTuueckas pabora «Mytanuu y 05 https://resh.edu.ru/
npo30¢ubl (Ha TOTOBBIX ’ http://window.edu.ru/
MHUKpOIIpenaparax)»

90 3aKOHOMEPHOCTU MYTAllMOHHOTO https://resh.edu.ru/
npoiiecca. JNUTeHETUKA U SITUTCHOMHKA http://window.edu.ru/
I'eneruxa yenoseka. [IpakTuyeckas .

http://www.floranimal.ru/

91 paborta «CocTaBiieHHEe U aHAN3 0,5
POIOCIOBHON»

92 MeToasl MEIUIIMHCKON T€HETUKH http://window.edu.ru/




3HaueHUE MGHHHHHCKOﬁ I'CHCTUKU B

93 MPEIOTBPALICHUH U JICUCHU U 1 http://window.edu.ru/
TeHETUYECKUX 3a00JIeBaHMI YelloBeKa
OCHOBHBIE TIOHSATHS CEJICKIIHH.
94 Jlaboparopuas pabota «3yueHue 1 05 http://www.floranimal.ru/
COPTOB KYJIbTYPHBIX PACTEHUI U MOPOA
JOMAaITHUX dKUBOTHBIX)»
MeTo/IbI CeNeKITMOHHON paboTHI. https://resh.edu.ru/
95 JlaGopatopnas pabora «3yueHue 1 0,5
METOJIOB CENIEKIIMH PACTCHUI»
JloCcTHX)EeHHs CENEKIIMU PaCTEHUN 1 https://resh.edu.ru/
96 *KUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBHUBKa pacTeHUI»
97 CoxpaHeHue, u3y4eHue u | http://www.floranimal.ru/
MCIIOJIb30BaHNE T€HETUYECKUX PECYPCOB
buorexHonorus Kak Hayka U OTpacib http://window.edu.ru/
98 npousBojacTBa. [IpakTrueckas padora 1 0,5
«M3ydeHne 00bEKTOB OMOTEXHOJIOTHUI
99 OcHOBHbIE HaNPABJICHUS 1 http://window.edu.ru/
CUHTETHUYECKOH OMOIOTUN
https://resh.edu.ru/
100 XpOMOCOMHas U TE€HHAasl HHKEHEPUs 1 )
http://window.edu.ru/
101 MeauuHCKHe OUOTEXHOIOTUH 1 tps ://r.esh.ed -
http://window.edu.ru/
102 PesepBubiii ypok. [ToBTOpeHue, |
000011IeHNEe, CHCTEMATH3AINS 3HAHUHI
OBILIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOTPAMME







11 KJIACC

KouunyecTBO 4yacoB JJIeKTPOHHbIE
Ne ara udpossbie
n/n Tema ypoxa Bcero Konrpoabubie — IMpaxririeckite iyqe}mﬂ :)Iﬁlt)l:lllonaTenbnme
padoThI padoTsI pecypesI
1 OomtonmonHas teopus Y. Jlapsuna 1
) JBYOKyIME CUIIBbI 3BOJIIOIIMH BUIOB 110 Y. |
HapBuny
3 Bops0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN OTOOP
4 DopMUPOBAHHE CUHTETHUECKON TEOPUU 1
SBOJIOLINH
5 DTarbl 3BOIOIMOHHOTO MpoIiecca: 1
MUKPO3BOIIOIUS U MAKPOIBOJIIOLIHS
6 [Tonynsius — sneMeHTapHas €IMHUALIA )
SBOJIIOLIUH
3aK0oH TeHEeTHYECKOro paBHOBecHs Jx.
7 Xapnu, B. Baiin6epra. Jlaboparopnas 1 0.5
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
0co0eil OHOTO BUIA»
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1 1
9 D¢ ekt ocnoBarens. dpdexr i

OYTBUTIOUHOTO TOPJIBILIKA




10

Murpauuu. M3000uu nonmyJIsamuin:
reorpaduyeckasi, OnoJIorndecKas

11

EctecTBenHbIit 0TOOp — HaNpaBISIOMINN
(axTOp IBOIIOLUN

12

[TomoBoit oT6Op

13

[IpucnocobaeHHOCTh OPTraHU3MOB KaK
pe3ysIbTaT MUKPOIBOJIFOLVH.
JlaGopaTtopHnas pabora «3yueHue
apoMopdh030B U UINO0ATANITAINNA Y
pacTeHuil U KUBOTHBIX)»

0.5

14

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:

Mophonoruueckue, GU3N0IOTUIECKHE,
OMOXMMUYECKHE, IOBEICHYCCKHIE.
JlabGopaTtopHas pabora «IIpucnocobneHus
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
11E€JIECO00Pa3HOCThY

0.5

15

Bupn, ero kpurepuu u CTpyKTypa.
JlabGopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

CrpykTrypa Buza

17

Bunoo6pa3oBanue kak pe3yabTar
MHUKPOIBOJIOIIH

18

CBs3b MHKPO3BOJIIOIWHA U SITUACMHUOJIOTUA

19

MaxpoaBosmtonus. [laneontonornueckue
METOAbI I/I3yTIeHI/I$I 3BOJJIOIIUN

20

buoreorpadudeckue MeToAbl U3yUEHUS
SBOJTIOIINH

21

OMOPHOTIOTHYECKUE U CPABHUTEIIBHO-




MOP(}OIOTHYECKUE METO bl U3YICHHUS
3BOJIIOLINH

MonexkyspHO-TeHETUYECKUE,

22 OMOXMMHUYECKHE U MAaTEMATHUECKUE
METO/Ibl U3YUYEHUS HBOJTIOIIUN
23 OO61re 3aKOHOMEPHOCTH 3BOJTIOIIHH
24 AnanrtuBHas panuanus. HepaBHOMEpHOCTH
TEMIIOB 3BOJIOIUI
)5 Hayunbie runote3bl mpoucxoKaeHus
JKU3HU Ha 3emie
26 JloHay4HbIe IPEACTABICHUS O 3apOXKICHUU
KU3HU
7 OCHOBHBIE 3Tanbl HEOPraHUYECKOU
SBOJIIOLINH
28 ['unore3b! 3apoXkAEHUS KUZHU
Hctopus 3emin 1 METOIBI €€ N3YUEHUS.
29 JlabGopaTtopHas paborta «3y4ueHue u 0.5
OIHMCAaHNE UCKOMAeMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauanbHbie 3Tansl OpraHn4eckoin
3BOJTIOIINH
31 OBOIIOLUS DYKAPUOT
OCHOBHBIE 3TaIbl 3BOJIIOLUN
1 pactutenbHoro mupa. [Ipaktuueckas 0.5
pabora «/3yuenne ocoOeHHOCTEH )
CTPOEHUS paCTEHUI pa3HbIX OTAEIOB)
13 OCHOBHBIE 3TaIlbl 3BOTIOIUH )KUBOTHOTO

MHpa




OBoronus KUBOTHBIX. [IpakTnueckas

34 pabora «/3yuenne ocoOeHHOCTEH 1 0.5
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3eMIIe 110 3paM U )
nepuoiaM
16 MaccoBble BBIMUpPaHUSI — DKOJIOTUYECKUE 1
KPHU3HUCHI MPOILIOTO
37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO |
0COOEHHOCTH
18 CoBpeMeHHasl cucTeMa OpraHu4eckoro 1
MPOILIIOTO
19 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI 1
OpraHU3MOB
40 AHTpOIIOJIOTHS — HayKa O 4YeJIOBEKe 1
41 PasButue npeacrasiaeHui o 1
MPOUCXO0XKICHUH YETIOBEKA
Mecro denoBeka B CUCTEME
opranuueckoro mupa. JlaboparopHnas
42 paborta «/3yuenne ocoOeHHOCTEH 1 0.5
CTPOEHHUSI CKEJIeTa YeJIOBEKa, CBSI3aHHBIX C
MPSIMOXOKIICHHEM))
43 JIBMOKyIIIME CHIIBI aHTPOIIOT€HE3a 1
44 CooTHoIIeHrEe OHOJIOTHYECKUX U 1
COLIMATILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTaJU1 aHTPOIIOTEHE3a 1
46 [Taneoreneruka u NajeoreHOMHKa 1
47 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA 1
48 Yenoseueckue pacsl. [IpakTruueckas 1 0.5




paborta «3ydeHne SKOI0rHIeCcKuX
aJanTanyi 4YeJIOBEKa)

MG)KI[I/ICI_II/IHJII/IHapHBIe METOAbI

49 1
AQHTPOTIOJIOTUH

50 3apoKJICHUE U Pa3BUTHE IKOJIOTUU 1
Mertonst skonorun. Jlaboparopras pabota

51 «M3yueHne METOZ0B SKOJIOTMYECKUX 1 0.5
HICCIIENOBAHUN

5 3HaueHHEe YKOJIOTUYCCKUX 3HAHUH IS |
YenoBeKa

53 Dxoyiorudeckue hakTopsl 1
Abuotnueckue paxkropsl. CBeT Kak

54 sKosorudeckuit paxtop. JlaboparopHas 1 0.5
pabota «BblIsiBIeHHE TPUCTIOCOOTEHUI '
OPTaHU3MOB K BIIMSIHUIO CBETa»
Abuotnueckue gaxtopsl. Temneparypa
KaK dKOJIOTUYECKHUH (HhaKTop.

55 JlaGoparophas pabota «BrisBneHne 1 0.5
IPUCIIOCOOJICHUIT OPraHU3MOB K BIIUSTHHIO
TEeMITEPaTypPbI»
AbuoTtnueckue GpaxkTopsl. BiaxkHocTh Kak

56 sKosoruueckuit paxtop. JlaboparopHas 1 0.5
paboTta «AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHni U3 pa3HbIX MECT OOUTAHUSI»

57 Cpenpl oOuTaHUSI OPTaHU3MOB 1

58 buonornyeckue puTMbI 1

59 XKuznenusie GopMbI OpraHU3MOB 1

60 buotnueckue gakTops 1




3HaueHre OMOTUYECKUX B3aUMOICUCTBUAM

61 JUUISL CYIIECTBOBAHUSI OPraHW3MOB B CpEJie
oOuTaHus

2 DKOJIOTHYECKUE XapaKTEPUCTUKU
MOMYJISIIIAH
OcHOBHBIE TIOKA3aTeNIN MOMYJISIIHNN:

63 YUCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
M0JIOBAsI CTPYKTYpa
OcHOBHBIE TTOKa3aTeNIN MOMYJISIHNN:

64 POXKIAEMOCTb, MPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUU

65 Oxojnorudeckas CTpyKTypa NONyJIsALNN

66 JvHamuKka nonyJsiuu U €€ peryJisius

67 KpuBsie pocTa UnCIEHHOCTH NOMYISAIUU.
KpuBbie BbDKUBaHUS
DKoJIOru4eckasi HuIa BUja.

68 JlaboparopHas pabota «IIpucrnocoOnenus 0.5
CEeMSIH PaCTEHUH K pacCEICHUIO)

69 Bun kak cucrema nonynsiuii

70 3aKOHOMEPHOCTH MOBEJACHUS U MUTPALIUI
YKUBOTHBIX

71 Coo011ecTBO OpraHu3MOB — OHOIICHO3

72 DKocHcTeMa KaK OTKPbITas CUCTEMA

7 KpyroBopoT BeliecTB 1 NOTOK 3HEPTUU B
JKOCUCTEME

74 OCHOBHBIE TTOKA3aTeNIA SKOCUCTEMBI

75 DKOJOTrn4ecKue MUpaMuabl




76 W3meneHust coo01ECTB — CYKLIECCHH

77 [IpupoaHbIe SKOCHUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCUCTEMbI MOPE 1 OKEaHOB

73 [IpupoaHbIe SKOCHUCTEMBI. DKOCUCTEMBI
TYH/JIp, JIECOB, CTEMEH, MyCThIHb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTuueckas pabora 0.5
«3yuenue u onucanue ypOo3KOoCUCTEMBD) )
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aMMO/JICUCTBUI OPraHU3MOB B
JKOCUCTEMAaxX
MexaHu3MBbl BO3AEUCTBUSA 3arpsI3HEHUM

%) pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 Buocdepa — oOmienanerapraas 060g04Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uocdepsl

26 KpyrosopoTs Beniects u
OMOTeOXMMHUYECKHE [IUKITBI

%7 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocTh 61ocheps

89 DKOJOTUYECKUE KPUZHUCHI U UX IPUYUHBI

90 BosneiicTBue uenoBeka Ha Ouocdepy




AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

o1 pacTUTENBHBIN U dKUBOTHBIA MU !

92 OxpaHna npupo/sl 1

93 OCHOBHBIE TPUHLIMUIIBI YCTOMYHUBOTO |
Pa3BUTHS YEIIOBEUECTBA U TIPUPOJIBI
PanronanbsHOE PUPOIONIOIB30BAHKE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pazHooOpa3zus 3emMin

95 Q§06meHHe 1o Teme «MUKPO3IBOIIOLUS U |
e€ pe3ynbTaTh»

96 O}So6mem1e o Teme «MaKpOodIBOIOIUS U 1
e€ pe3yabTaThi»

97 O606menue no Teme «IIpoucxoxaeHue u 1
pa3BUTHE KU3HU HA 3eMIIe»

08 O6o06menne o Teme «IIpoucxoxeHue 1
YeJI0BEKa — AaHTPOIIOTCHE3)

99 O6o00menue Mo Teme «IKOJIOTHS — HayKa O 1
B3aWMOOTHOIICHHUSX OPTaHU3MOB)

100 O606m1eHne o Teme «OpraHu3Mbl U cpeaa 1
oOuTaHusD»

101 O6o61ueHIEe 10 TeMe «IDKOJIOTUSA BUIOB U 1
TIOTTYJISIIIHIA

102 O606menue mo Teme «buocdepa — 1
rJ106anbHast IKOCUCTEMAY

OBILIEE KOJIMYECTBO YACOB I1O0 102 75

I[TPOTPAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue;
nox peaaknueit [laceanuka B.B., AknmonepHoe o6mectBo «3naTtenscTBO
«IIpocsemenue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwnit A.A., Pyomnos A.M. u
npyrue; noj penakmnueit [laceunnka B.B., AkiinonepHoe o011ecTBo

«M3parensctBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

[IODP

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6muoreka [IOP






