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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma o yue6HOMY npeamety "buosnorus" (nanee - OMoaorus) Ha YpOBHE CPEIHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBannu B Poccuiickoit ®enepanmm»y, ®I'OC COO, Konnenmuu mnpenogaBaHUs
ydeOHoro mpeamera «bHoIorus» U OCHOBHBIX MOJOKEHUH (efepanbHOoi pabodeil mporpamMmbl
BOCIIUTAHMS.

VYuebusiii npeamer «buonorus» yrimyonéaHoro ypoBHs usydeHus (10-11 xmaccer)
ABJISIETCS. OJJHUM M3 KOMIIOHEHTOB IMpeAMETHON obnactu «EcTecTBeHHO-HAy4HbBIE MPEAMETHD».
Cormacao monoxenusiMm PI'OC COO mpodunpHbIe ydeOHBIE TPEIMETH, H3ydyaeMble Ha
yrIyOJIE€HHOM ypOBHE, SBISIOTCS criocoOoM nuddepeHnuanun o0y4eHus: Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIHMM,
CpPeIHHM OOIMMM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICIIUM OO0pa3oBaHuWeM. B To ke Bpems
KOKIBIA U3 ATUX YYEOHBIX MPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa3oBaTeNbHBIX, BOCIUTATELHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX ¢ MpPOopOpUEHTAIIUCH
o0yyaromuxcss M CTUMYJIHPOBAHHEM HHTEpeca K KOHKPETHOH 00]acTH Hay4YHOTO 3HAHMS,
CBSI3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebnomy npenmety "buonorus" naér mpeacraBieHue O IETU U 3a7adax
u3ydeHus yueoHoro npeamera «buonorusy Ha yriryOJaéHHOM ypoBHE, ONpeeisieT 00s3aTebHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKAaHHME, €ro CTPYKTYpPHUpOBAaHUE IO pa3jesiaM M TeMaw,
pacnpeneneHre no KiaccaM, peKOMEHIyeT MOCIe0BaTeIbHOCTh U3YUeHHs Y4eOHOTo MaTepuana
C Y4Y€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mpolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyuwaromuxcs. B mporpamme mo O61Mosoruu peaqu3oBaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHEeM OWOJIOTMHM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMS,
Omaromaps 4yeMy [pPOCMaTpPUBAeTCsl  HANPaBICHHOCTh HA  TOCJIENylollee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWH, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTUUYECKOTO MBIIUICHUS, MPEJACTaBICHUNA O 3A0pOBOM 00Opas3e KHU3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXalomeld NpupoaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzauuu
tpeboBanuit ®I'OC COO k mIaHUPyeMBbIM JTUYHOCTHBIM, METANpPEAMETHBIM H MPEIMETHBIM
pesyiabTataM oO0y4eHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHLHOM
JEATETLHOCTH OO0YYalOIUXCs IO OCBOCHHUIO COJEpKaHUS OHMOJOTHYECKOro 0Opa3oBaHHS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebusiii npeamer «buonorus» Ha ypoBHE cpeaHero oOrmiero oOpa3oBaHUS 3aBeplIAET
Ouonornyeckoe oOpa3zoBaHue B IIKOJE U OPUEHTHPOBAH Ha PACIIMPEHHUE U YIIyOJieHHE 3HAHUM
0o0ydJaronuxcsi O JKUBOW TPHUPOAE, OCHOBAX MOJICKYJSIPHOM W KJIETOYHOW Ouoyioruw,
SMOpPUOJIOTUH U OMOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJEKIMH, OMOTEXHOJIOTUHU, HBOJIOLMOHHOIO
YUEHUS U HKOJIOTHH.

Nzyuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM ypOBHE OPHEHTHUPOBAHO Ha
MOJTOTOBKY OOYYalOIIMXCsl K IMOCIEAYIOIIEMY MOJy4eHHI0 OHMOJIOTMYecKoro oOpa3oBaHUsS B
By3ax M OpraHM3alsaX CpeAHEro mpodeccrHoHanbHOro oopasoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWMU, MOMYYCHHBIX IMPH H3YUYCHHH OO0YYarOIIUMHCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3JefioB OHOJOrMM Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TOJTYYAlOT pa3BUTHE. TaK, pacCIIUPEHBI U YTIyOJIEHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me 4YelloBeKa,
OOIMIMX 3aKOHOMEPHOCTSX IKHM3HH, [OIMOJHHUTEIHHO BKJIIOUYEHBI OHOJOTMYECKHE CBEICHUS



MPUKIAHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
MOCIeAYIONEro BeiOopa npodeccun. Bo3MokHa Takke MHTETparusi OMOJOTHYECKUX 3HAHUHU C
COOTBETCTBYIOIIUMHU 3HAHUSIMHU, MTOTYYCHHBIMU OOYYAIOIUMUCS MIPU U3YUCHUU (PU3UKH, XUMHH,
reorpaduy 1 MaTEMaTHUKH.

Ctpykrypa mporpamMmbl 1o ydeOHOMy mpeamery "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIA MOAXOABI K U3ydeHHIo Ouonoruu. COraacHO UM, H3ydaroTcs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEePHBIC JJISl )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3AIINU,
SBOJIIOIIMM OPraHMYECKOT0 MHpa Ha 3emile, COXpaHEHHUs OHOJOTHYEecKOro pa3HooOpasus
miaHeTel. Tak, B 10 Kimacce W3y4arOTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMOJIOTHH,
AMOPHUOSIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU M CHHTETHYECKON
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HaHUS OOydYalomUXCsl MO OOTaHUKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kiacce m3ydaroTcs 3BOJIIOIMOHHOE YUEHHE, OCHOBBI 3KOJIOTHH U
y4eHue o ouocdepe.

VYuebublii mnpeamer «buomorus» mnpus3BaH 00ECHEYUTh OCBOEGHHE OOYYaIOUIMMHCS
OMOJOTUYECKNX TEOpPHA ¥ 3aKOHOB, WJCH, NPHUHIUIOB W TIPAaBWUJ, JIEKAINIMX B OCHOBE
COBPEMEHHOM E€CTECTBEHHO-HAyYHON KapTHHBI MHpa, 3HAaHWA O CTPOCHHHM, MHOTOOOpa3uu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOIMYJALWU, OHOLIEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICIOBAHHUSIX B OHOJIOTHUH, TPUKIATHBIX aCIEeKTaX
OMoNornvecKnx 3HaHWH. J[7s pa3BUTHSA W TOJJEpXKAHUS WHTEpeca 0O0yJarommxcs K OMOJIOTUH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJIEp:KaHUU MPOTrpaMMbl 1O
OHMOJIOTUM TPETYCMOTPEHO 3HAKOMCTBO C MCTOpUEN CTAaHOBJICHUS W PAa3BUTHUS TOW WM MHOU
obOnacTu OMONOTHH, BKJIAIOM OTCUECTBEHHBIX U 3apyOEIKHBIX YUEHBIX B PEIICHUE BaXKHEHIIHX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEeM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yriyOnéHHOM ypoBHE — OBJIaJIeHHE
0o0y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHu3aluu >KUBBIX CHCTEM
pa3HOTO paHra M MpHOOpeTeHne YMEHUHN HCIIONIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUU HHTEpECa
K omnpeaenéHHoi o0nacTu mpodeCCHOHANBHON NEATEIbHOCTH, CBI3aHHONW ¢ OMONOTHEH, Wi K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUs.

Joctuxenue 1enu u3ydeHust yueOHoro npenmMera «buonorus» Ha yriyOl€HHOM YpOBHE
o0ecreynBaeTcs pelIeHueM CIeIyIoIuX 3a1au:

OCBOCHHME OOYyYalOImMMHUCS CHCTEMbl OMOJIOTMYECKMX 3HAaHMHA: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiIaX,
COCTaBJSIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa; O CTPOCHHH,
MHOT000pPa3UM U OCOOEHHOCTSX OMOJNIOTUYECKUX CHCTEeM (KJIETKA, OPTaHU3M, TOIYJISIIHS, BUJ,
OuoreoneHo3, Ouocdepa); 0 BBIJAIOMIUXCS OTKPHITHSX W COBPEMEHHBIX HCCIEIOBAaHHIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOydYarommxcsi ¢  MeToJaMH  TO3HaHWsl  KUBOW  MPUPOJBIL:
HCCJICIOBATETLCKUMU METOAAaMH OMOJIOTHYECKUX HAYK (MOJEKYJISIPHOW M KIETOYHOU OUOIOTHH,
IMOPHUOSIOTUN U OUOJIOTUU PA3BUTHS, TEHETUKU U CEJICKIIMU, OMOTEXHOJIOTUU M CUHTETHYECKON
OMOJOTUM, TAJCOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTMYECKUX HCCIIeIOBaHUM B JjabopaTopun W B Tpuponae (HaOIoJeHue, H3MEpEeHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJIcHUE OOYYaIOIUMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAXOAWTh, aHATU3UPOBATH U
HCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAILINIO; TOJIb30BATHCS OMOJOTHYECKONH TEPMUHOJIOTHEN U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pa3BUTHEM OWUOJOTHMM U  COLHAJIbHO-
SKOHOMHUYECKUMHU M SKOJIOTHUYECKUMHU MPOOJIeMaMHU YEIOBEYECTBA; OIEHUBATH ITOCIIEICTBUS



CBOCH JCATENHHOCTH 10 OTHOIIEHHWIO K OKPYKAIOIIEeH MPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 3J0POBBIO  OKPYKAIOIIUX JIIOACH; OOOCHOBBIBATH M COONMIOJATH MEpPBI
npoMIaKTUKNA WH(PEKITUOHHBIX 3a00J€BaHUM, TpaBWa MOBEICHHUS B IPUPOJE M OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUAX MPUPOTHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE Hay4dHbIe OTKPBITUS B 00JacTu
OHOJIOTHH;

pa3BUTHE y O0YYaIOIUXCSl MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMi €10 TIpoOJieMaMu, METOAOJOTHed OHOJOTrHYeCKOro HCCIEAOBAHUS, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH, pelleHus] OWOJNIOTMYECKUX 33134, MOJAEIHPOBAHUS
OMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarOIIMXCsl LIEHHOCTHOT'O OTHOILIEHUS K KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTMYECKOM, TE€HEeTHYEeCKON
IPaMOTHOCTH, OOILIEH KyJbTYypbl MOBEACHUS B MPUPOAE; WHTETPALUN €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuodpereHre 00y4arIUMUCA KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIOIb30BAHUN
(cobmroneHue TpaBUJl TIOBEACHUS B TMPUPOJIEC, OXpaHbl BHUIOB, HKOCHUCTEM, Oumochepsi),
COXpAaHEHHH COOCTBEHHOI'O 3/I0pPOBbS U 3/0POBBSl OKPY)KAIOLIMX JIOAEH (COOMIONEHUs Mep
npodunakTuku  3a0onieBaHUM, oOecriedeHre  OC30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAIHBIX CUTYALUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCEAHEBHOM JKU3HU;

CO3/laHME YCJIOBUH JUIi OCO3HAHHOTO BBIOOpa OOYHYAIONIMMHUCSA WHIMBHYaTbHON
00pa3oBaTeNbHON  TPAaeKTOPUH, CIOCOOCTBYIOLIEH MoOCenyromeMy MHpodecCHOHATLHOMY
CaMOONPEEICHNIO, B COOTBETCTBUU C WHJWBUIYaTbHBIMM HHTEpECaMH U MOTPEOHOCTAMU
peruoHa.

OOmiee YUCIIO YacOB, OTBEIEHHBIX HAa M3Y4YCHHE OMOJIIOTMM Ha YIIIyOJIEHHOM YPOBHE
cpenHero obmero obpaszoBanusi, coctaBisier 204 yaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeIO).

Orb6op opraHu3anMOHHBIX (OpM, METOJOB H  CpPeACTB OOydeHHs OHOJIOTHH
OCYILECTBIISICTCS C YUETOM CIEU(BUKU €ro COJIEpKaHHUsS M HAMpPABICHHOCTH Ha IMPOJOKEHHE
Ouosornyeckoro o0pa3oBaHUs B OpPraHM3ALUAX CPEIHEr0 MPOPECCHOHATIBLHOTO M BBICHIETO
o0OpazoBaHwUs.

OO0s3aTeNbHBIM YCJIOBHEM MPU OO0yYeHWH OMOJIOTMHM Ha YIIIyOJIEHHOM YPOBHE SIBISICTCS
NpoBeeHUE JIabOPAaTOPHBIX M MpakTHUecKuX pabor. Takxke ydacTHe O0Oydarommxcs B
BBITIOJIHEHUH  TMPOEKTHBIX M y4eOHO-HCCIIEOBATENbCKUX  paboT, TeMaThKa KOTOPBIX
OTpe/eNieTCsl y4YUTelIeM Ha OCHOBE MMEIOIIMXCS MaTepUualbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX PUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYYEHUA
10 KUIACC

CognepxaHue MpPOrpaMMbl, BBIIECIEHHOE KYPCUBOM, HE BXOIWT B  IPOBEPKY
rocyaapcTBeHHOM utorooit arrecrauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemenHast 6uosyorusi — KOMIUIeKCHasi Hayka. Kparkas uctopusi pa3BUTHsS OHOJIOTHH.
buonornueckue Hayku M u3yyaemble UMH Mpobiembl. DyHIaMEeHTadbHbIE, MPUKIAIHBIE U
MOMCKOBBIE HAYyYHbIE UCCIIEOBAHUS B OMOJIOTHH.

3HaueHue OuOIOTMH B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHOU KapTUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHne OHOJOTMM B MPAKTHYECKOM
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3MCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJBI.

JdemoHcTpanuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I'.
Mennens, B. W. Bepuanckuii, WU. II. IlaBno, M. M. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumel u cxembl: «CBsI3b OMONIOTUU C OPYTMMH HaykKammy», «CucTeMa OMOIOTHYECKUX
HayK».

Tema 2. JKuBble cucTeMbl U UX U3yUeHUE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: Ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIIOCTHOCTb, CJOXKHOCTh M YIOPSIOYEHHOCTD
CTPYKTYpbI,  OTKpPBITOCTb, = CAMOOPTraHM3allvs, CaMOBOCIPOMU3BEICHUE, Pa3IpakUMOCTbh,
U3MEHYMBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJIAPHbIA, KIETOYHBIM, TKAHEBbIN,
OpraHU3MEHHBIN, MOIYJISLHUOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOreoneHOTHYCCKHIA),
ounoctepnsiid. IIporeccsl, mpoucxoasimue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKH JKHUBOTO.
Kuznup kak popma cymiectBoBaHUS MaTepuu. Hayku, usyyaromiye >KuBble CUCTEMbI Ha pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3yuenne xuBBIX cucteM. MeToasl Ouonormueckoi Hayku. HaOmroneHue, n3MepeHue,
DKCIEPUMEHT, CHUCTEMarTh3auus, MeraaHaiu3. [loHATHE O 3aBUCHMMOW M HE3aBUCHUMOU
nepeMeHHoi. [lnmanupoBanme skcnepuMeHnta. lloctaHoBka W mpoBepka rumnorte3. Hymeas
runore3a. [lonstue BeIOOpPKU U €€ JocTOBepHOCTh. Pa3zOpoc B 6Guonorndyeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yabTaToB. [IpUUMHBI MCKaKEHHSI PE3yJIbTAaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmunplr 1 cxembl: «OCHOBHBIE TPU3HAKU IKU3HU», «DBHOIOTHYECKHE CHCTEMBI»,
«CBoiiCcTBa KMBOW MaTepumn», «YpOBHU OpraHU3alliu KUBOM Npupoab», «CTpoeHne JKUBOTHON
KiIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBbl OpPraHOB  YEJIOBEUECKOTO  OpraHu3May,
«buoreornienosy», «buochepay, «MeTobl H3yUSHHS )KUBOUW MPUPOIBD).

O6opynoBanue: 1abopatopHOoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «Vcmonp3oBaHHe Pa3IUYHBIX METOJIOB MPU U3YYEHUU >KUBBIX
CUCTEMN.

Tema 3. buosorust KieTrku



Knetka — cTpykTypHO-GYHKIIMOHATbHAS €IMHULA XKUBOTO. VICTOpUS OTKPBITHS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJIEKYJISIPHOWM W KJIETOYHOHW OWOJOTHH: MHUKPOCKOMUsS, Xpomatorpadus,
a7ekTpodope3, METOJ  MEUEHBIX aroMOB, auddepeHuaibHoe eHTpU(YrupoBaHHE,
KYJIbTUBUPOBAHHUE KIETOK. M3yueHue (ukcuposanHuix Kiemox. DIEKTPOHHAsT MUKPOCKOIHS.
Kongokanvnaa muxpockonus. Bumanvhoe (npusicuznennoe) usyyenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIH MUKpockomn», «Mcropus
Pa3BUTHUSL METOI0B MUKPOCKOTTHI.

O6opynoBaHHe: CBETOBOII MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckasi padora «l3yueHne MeTOqOB KJIETOYHOH Ouonoruu (xpomarorpadus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOAJIEeMEHThl. Boga u e€ ponb
KaK pacTBOPUTENs, pEareHtra, ydacTue B CTPYKTYPUPOBAHMM KIIETKH, TEIJIOPETYJIALNH.
MuHepanbHbIe BEIIECTBA KIETKH, UX OUOIOrnyecKas poib. Poibh KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelIeCTBa KJIETKU. brosornyeckue nonumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykrypa Oenka, HMenTHIHAs
CBsI3b. BTOpmuHas, TpeTuyHasi, 4eTBepTHUYHAs CTPYKTYypbl. JleHaryparus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonorndeckue GpyHkuun 6enkoB. [lpuonoi.

VYrneBoapl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCaxapuibl W mojucaxapuabl. OOmui
IUIaH CTpOoeHuss U (U3MKO-XMMHMYECKHE CBOICTBa yriieBojoB. buonoruueckue GyHKINUN
YTJIEBOJIOB.

Jlunuasl.  T'mapodmnbHo-ruapodoOHBIe  cBoiictBa.  Kmaccudukaums — nummmos.
Tpurnunepuasl, Gochoaunuabl, BOCKH, crepousibl. buomornueckue Gpynkiuu munuaos. Oo0mue
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIyIPOHUIIAEMOCTb.

Hyxneunossie kucinotel. JIHK n PHK. Crpoenue HykienHoBBIX KuciaoT. HykneoTuasl.
[Tpuntun xkomrmementapHoctu. [lpaBuno Yapradda. Crpykrypa JJHK — aBoitHas cnmpaiib.
Mecrtonaxoxaenue u ouonorndeckue Gpynkmuu JJHK. Bunsr PHK. ®ynknun PHK B kieTke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B Mmojiekysie AT®. buonorunueckue
¢ynkuun AT®. BoccTaHOBIEHHBIE MEPEHOCUMKH, WX (GYHKIMH B KiIeTke. /[pyeue
HYyKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoONIOTHS: OMOXUMHYECKHEe W OMO(pU3MUECKHUE HMCCIEAOBAaHHS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooeruposanue cmpykmypvl u QyHKyuu
buomonekyn u ux Komniekcos. Komnvromepmwiti Ousaiin u opeaHudyecKuil cunmes OUOMONEKYL U
UX HENPUPOOHBIX AHATI0208.

JdemoncTpauuu

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

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«PacnpeneneHre XUMUYECKUX JIEMEHTOB B )KUBOU MIPUPOAEY.



Tabmuupel u cxembl: «llepuonnyeckas Tabauna XUMHYECKHX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBD», «BelmecTBa B cocTraBe OpraHu3MoB», «CTpoeHHE MOIEKYNIbl OelKay,
«CTpYyKTYpBl O€IKOBOIM MOJEKYJb», «CTpoeHHEe MOJEKYN YrieBoJoB», «CTpoeHHE MOJEKYI
aunuaoBy, «HykinenHoBbie KUCIOTB», «CTpoeHre MoJeKyJibl ATDy.

OO6opyaoBaHue: XMMUYECKas MOCYy1a U 000Py10BaHHE.

JlaGopaTopnasi paboTa «O0HapykeHHE OETKOB C TTOMOIIBIO KAY€CTBEHHBIX PEAKITHII.

JlabopaTopnasi pa6ora «VccnenoBanue HyKIEHHOBBIX KUCIIOT, BBIICJICHHBIX H3 KIETOK
Pa3IUYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUM KJIETKHU

Tunsl KIETOK: dyKapuoTHYecKas W mpokapuotuueckas. CTpyKTypHO-(YHKIIMOHATBHBIC
00pa3oBaHUS KIETKH.

CtpoeHne mNpoKapuOTHYECKOW KieTku. Kilerounass cTeHka OakTepuid ©  apXewu.
Oco0eHHOCTH CTPOEHUS TeTepOTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPHOT B OMOIEHO3aX.

CrtpoeHue u (pyHKIHMOHUPOBAHUE DYKAPUOTHUECKOHN KieTku. [lma3maruueckas meMOpaHa
(mazmanemma). CTpykTypa TuUIa3MaTHueckod MeMOpaHbl. TpaHCHIOPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA (muddysus, obmeru€éunas auddysus), aKTUBHBINA
(mepBUYHBIA M BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PabGora
HaTpHUil-KaJIMeBOro Hacoca. DHAOUTO3: MUHOUTO3, aronuro3. Dx30muto3. Kiietounas creHka.
CrpykTypa ¥ PyHKIIUN KJIETOYHOW CTEHKH pacTeHUM, TpHOOB.

[urommaszma. I{uro3onb. Ilutockener. JIBuwkeHue nurToruia3mbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbBIE OpraHOUbI KIETKHU: dHAomnazMatudeckas ceth (JIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpocHHE W (YHKIMU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOUIOB KICTKH.
CtpoeHue TrpaHyJsIpHOTO pEeTUKyIyma. Mexanusm Hanpasienus oOenxoe ¢ OIIIC. CunHTe3
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [maakuii  (arpaHyJsIpHBIN)
sHAOIUTa3MaTHUecKuil peTukynyMm. CekperopHas QyHkuus annapara [onbmxu. Moouguxayus
benxoe 6 annapame I onvoxcu. Copmuposka 6enxos 6 annapame I onb0xcu. TpaHCTIOPT BEIIECTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kiierounslit cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMBI KJIETKH: MUTOXOHIPHUM, IJIAcTHIbL. [Ipoucxodicoenue
mumoxouopuui u niacmuod. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GYHKIIUM  MUTOXOHIApUA U miacTuia. [lepBUYHBIE, BTOPUYHBIE M CIOXKHBIC TILIACTHJIBI
(OTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEWKOIJIACTHl  BBICHIMX
pacTeHuH.

HememOpannbie opranouzsl kieTku CtpoeHue U QyHKIMM HEMEMOpPaHHBIX OPraHOUIOB
kiaetku. PuGocombl.  IIpomescymounvie  ¢hunamenmsi. MUKpOOUIAMEHTBL. AKmuHo8bie
Muxpogunramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbLULEYHbIX KIemOK.
Mukpotpy6ouku. Krnerounsrii mentp. CTpoeHHWE | JBW)XCHHE JKTYTHKOB W PECHHYCK.
Muxkpotpy6ouku nutoriasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
Mukpompybouxamu. Momopmvie benxu.

Anpo. OOosouka siApa, XpOMATHUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOEHHE U (YHKIUU.
Snepubiii 6enKoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(da3zHOM
spe. Jyxpomamun u 2cemepoxpomamun. BelKU XpomMaTHHA — TUCTOHBL. /J[unamuxa s0epHot
06010uKU 8 MUmo3e. H0epHulii mpancnopm.

Knerounsie  BkitoueHusi. CpaBHHUTeNbHAss  XapakTEpPUCTHKA  KIETOK  J3YKapUOT
(pacTuTenbHOM, )KUBOTHOU, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KieTkn», «CTpoeHHe KHUBOTHOU
KJIeTKN», «CTpoeHHe pacTUTENbHON KIETKW», «CTpO€HHEe MUTOXOHIpUN», «Snpo», «CTpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIIpenapaThl PacTUTENbHBIX, MHUBOTHBIX
KJIETOK, MUKpPOTIpENapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTopHasi padora «/3yueHne cTpoeHUS KIETOK PA3IMYHBIX OPraHU3MOBY.

IIpakTuyeckasi padora «l/3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGoparopHasi padora «lccienoBanue Iiaa3Moiin3a U JEIMJIa3MOJIM3a B PaCTUTEIbHBIX
KIIETKAX».

IIpakTuyeckas padora «/I3ydeHue ABMKESHUS IUTOILIA3MBI B PACTUTEILHBIX KIETKAX».

Tema 6. O0MeH BellecTB M NPeBpallleHHe JHEPTUU B KJIETKe

AcCCUMWIISINS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpo(HBIA. YyacTue KHUCIOpoAa B  OOMEHHBIX  Hpolleccax.
OHepreruyeckoe oOecrieueHne kieTku: npespameHue AT® B 0OMEHHBIX mpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHoro Mmerabonm3ma. DepMeHTHI, UX CTPOCHHE,
cBoiictBa W MexaHusMm geictBus. Kodepmentsl. Otimuns (HEepMEHTOB OT HEOPTaHMUYECKHX
KaTajau3aTopoB.  benKu-akTUBaTOpbl ©  OCIKU-UHTUOUTOPBL.  3aBUCHUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIMHA OT Pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OPraHMYECKUX BEHIECTB B KIEeTKE. DOTOCUHTE3. AHOKCUSEHHbIU U
oxcueenHbvlll  pomocunmes y obaxmepuu. Ceemocoduparowjue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
dazel. @omoovixanue, Cs,, Cs. u CAM-munvr pomocunmesa. [IpoagyKTUBHOCTH (HOTOCHHTE3A.
Brustaue pa3nmuunbix GpakTopoB Ha CKOPOCTh (OTOCHHTE3a. 3HaUeHHEe (DOTOCHHTE3A.

Xemocunrte3.  PazHooOpasue ~ OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUGUIUPYIOLINE
OakTepuH, Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XeMOCHHTE3a.

AmnaspoOHble opranu3Mbl. Buabl 6poxxenus. [IpoayKTel OpoKeHHsT M UX UCIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHl OMOTEXHOJOTHU W BO30OYIUTETH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUYECKOro obmeHa. I[lonroTOBHUTENBHBIM 3Tam.
I'mukonu3 — 6eCKUCIOPOAHOE paCIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIxaHue. Poib MUTOXOHIpUI B mpoleccax
ouonoruueckoro okucienus. Luxinuyeckue peakuuu. OxkucautTenbHoe GocHoprInpoBaHUE.
Onepeus membpannoco epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunma3zvl. llpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB Meped  aHadPOOHBIM.
D hEeKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

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

Tabmumpl 1 cxembl: «DoTOCHHTE3», «DHEpPreTHYecKuid oOMen», «buocuHTE3 Oenkay,
«Ctpoenue ¢pepMeHTay, « XEMOCHHTE?Y.

Ob6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYI0BaHUE JJISl IPUTOTOBJICHHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEapaToB.

JladopaTopnasi paGora «l3yueHune KaTaTUTHYECKOW aKTHBHOCTH (epMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaas3bl)y.



JladopaTtopnasi pabGora «l3yueHue (EepMEHTATUBHOTO pACIICIICHUS TEPOKCH/IA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KIETKAX).

Jla6opaTopnasi pa6oTa «CpaBHeHHUE MPOIIecCOB (POTOCHHTE3a U XEMOCHHTE3a.

JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacinencrBeHHast uHGopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuunoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTU B PEaKLMIX MATPUUHOIO
cuHTe3a. Peammsauus HacneacTBeHHOW uH(popMmanuu. ['eHeTHYecKuil KOoJX, €ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMnel TpaHCKpUNIUMK: KOMILJIEMEHTapHOCTD,
AHTUNAPAUIEIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
xnemke. Hexooupyiowue PHK.

Tpancnsaus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocuuTese Genka. YciaoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKHUCITOT. Postb pubocoM B OnocuHTE3e Oenka.

Coepemennvie npedcmasnenus o cmpoeHuu ceos. OpraHu3alus reHoMa y MpPOKapuoT U
9YKapHOT. Peryisiuus akTUBHOCTH T'eHOB Yy mpokapuoT. I'mmore3a omepona (®. XKako6, XK.
Mano). MonekynapHvie mexanuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2enog. Perymnsaius oOMeHHBIX MpolieccoB B kieTke. KieTounslii romeocTas.

Bupycbl — HekiieTouHble (OPMBI KU3HU U 0OIUraTtHble mapazutbl. CTpOeHHE MPOCTHIX U
CIIO)KHBIX BHMPYCOB, PETpPOBUPYCOB, OakrepuodaroB. Kuszuenmwiti yukn JIHK-codepacawux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3a0oseBaHusi 4enoBeka, KUBOTHBIX, pactenuii. CIIUJ, COVID-19,
COLMANIbHBIE U METUIIMHCKHE TIPOOIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccugos («bigdatay) cmpyxmypHuvix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@dynxyuu benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoncTpauuu

[optpersr: H. K. Konbuos, . . BaHOBCKUH.

Tabmumplt w  cxembl: «buocuHTe3 Oenka», «['eHetmyeckuii kom», «Bupyce»,
«baktepuodarmy.

IIpakTyeckas padora «Co3gaHue MOAEIU BUPYyCay.

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii 1wk, ero mepuoasl u perymsimus. Mutepdaza m muro3. OcoOeHHOCTH
mpoiieccoB, npoTtekaronux B uHTepdasze. [loaroroBka kieTku k AeneHuro. [IpecuHTeTHYCCKUIMA
(MOCTMUTOTUYECKUI), CHUHTETUYECKMH W TOCTCHHTETHYECKUH (MIPEMUTOTUYECKUN) MEPHOIbI
UHTEpda3bl.

Marpuunbii  cuntre3 JHK — permkanusa. Ilpunuuner  pernmukanuun — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
pernkauuu  JIHK.  Xpomocombl. Crtpoenune xpomocoMm. Temomepbl u — Teilomepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA M TaruiouIHBIA HAOOpPB XPOMOCOM.
["'omosiornynbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne kierkn — mMuto3. Ctagum MHUTO3a M NPOUCXOIAIIME B HUX IMPOLECCHL. THIBI
muto3a. Kaprnoknnes n nutoknHes. buonornueckoe 3HaueHME MUTO3A.

Perynsiiuss MHTOTHYECKOTO MLHMKIIA KIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
arnonTo3.



Knerounoe sapo, XxpoMocoMmbl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas xiemxa» — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpaunu

Tabmumpl 1 cxembl: «KWU3HEHHBIM UK KIETKH», «MuTO03», «CTpoeHHE XPOMOCOMY,
«Penmukamusa JJHK».

OO6opynoBaHue: CBETOBOW MHKPOCKOIN, MHKpoOIpernapaTsl: « MUTO3 B KJIETKAaX KOpeIKa
TyKay.

JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOITpENapaTaxy.

JlaGopaTopnasi pa6ora «HaOmroneHne MuTo3a B KIETKAaX KOHUMKA KOpeIlka Jyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u GyHKIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbIE, KOJOHHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEIILHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcThl. KojsoHuanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeii MHOTOKJIIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. I'omeocras.

Tkaam pacrenmit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHAas, IOKPOBHAs,
MPOBOAsIIAs, OCHOBHAsA, MexaHuueckasd. OCOOEHHOCTH CTPOEHHMsI, PYHKUHUNA U pacHOIOKEHUs
TKaHE! B OpraHax pacTEHUM.

TkaHu >KMBOTHBIX W  YEJIOBEKA. TWUMNbl JKUBOTHBIX TKaHEH: HJNUTENIUATIbHAS,
COEIMHUTENbHASA, MbllIeuHas, HepBHasA. OCOOEHHOCTU CTPOEHHUSA, (PYHKIHMM U pPacHosIOKEHUs
TKaHE! B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U reHEepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U 4yesoBeka. OyHKIIUU OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy kHbIi1 1 BHYTpeHHH ckeneT. CTpOeHUEe U TUIbI COSAMHEHUS
KOCTEM.

JIBukeHHEe OpraHu3MoB. [IBMKEHHE OJHOKJIIETOYHBIX OPraHu3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHHYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX PpACTEHUW: TPONMU3MBI M HACTHUHU.
JIBuKeHre MHOTOKJIETOYHBIX )KUBOTHBIX M UeloBeKa: MblleuHas cuctema. Pediexc. CkenerHbie
MBIIIIBI U UX paboTa.

[Muranue opranuszmos. [lornomnieHue BOJbI, YIIEKUCIOrO Ta3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. [Iutanue >XMBOTHBIX. BHYTpPUNOIOCTHOE W BHYTPHUKIETOYHOE NHUIIEBAPEHUE.
[IntaHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUINEBAPUTENBHOTO TpakTa. llumeBaputenbHbIe
»enesbl. [IumeBapurenbHas cuctemMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pactenuil. J[pixanue »wuBoTHBIX. {uddy3us razos yepes
MOBEepXHOCTh KieTKu. KoxkHoe npixanue. JlpixarenbHas MOBEpXHOCTh. JKabGepHoe U JNEroyHoe
JbpIXaHue. JIpIxaHue MO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIO0KHEHHE
CTPOEHHUs JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXxaTenpHasi cucTeMa uejoBeka. MexaHusm
BEHTHJISIIIAM JETKUX y NITUI U MICKOMUTAOIINX. Perynsnus npixanus. J[pxaTenbHble 00bEMBI.

TpaHcoOpT BEMIECTB Yy OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB y JKHUBOTHBIX. KpoBeHocHas cucrema u €€ opradbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U uyenoBeka. Cepjlle, KPOBEHOCHBIE COCYyAbl U KpoBb. Kpyru



KpOBOOOpaIieHusl.  OBOJIIOLIMOHHBIE  YCJIOXXKHEHHUS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Beinenenue y opraHusmoB. Beinenenue y pacTeHuM. BblaenieHHe 'y JKMBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblaeneHus. PuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiJeNeHUs. CBA3b MOJIOCTH Tella ¢ KPOBEHOCHOM
U BBIICIUTENBHON cHUCTEMaMM. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. Ilouku.
Crpoenue u ¢pyHKunoHupoBaHue HeppoHa. OOpazoBaHUE MOYH Y YEIIOBEKa.

3amuTa y OpPraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropel OakTepwii u
LIUACTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHuid. KyTukyna. CpencrBa macCUBHON U
XUMHUYECKOU 3a1UThl. ODUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX IPOU3BOIHBIE. 3alllUTa OPraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIeTOUHBIHW M TyMOpadbHBIH HMMYHHTET.
Bpoxnéuaplii W TpUHOOPETEHHBIM  CIEMM(PUYSCKUA HWMMYHUTET. Teopus KIOHAJIbHO-
cesniektuBHOro ummynureta (I1. Opnmux, @. M. beprer, C. Tonerasa). BocnanuTtenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHMTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHIA.

Pa3apaxkuMocTe M peryisuus y OpraHu3moB. Pa3iapakuMocTp y OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3apa)kuMoCTh W peryisiiusa y pacTeHuil. POCTOBbIE BelIeCTBA U UX
3HauYEHUE.

HepBHasi cucrema u pediekTopHasl peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTIEmbI
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pedrexkropnas nyra. bedycrnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'yMopanbpHas perynsuuss M SHJIOKPHHHAs CHUCTEMa JKMBOTHBIX M uesoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. /[lelicTBMUE TOpMOHOB. B3auMOCBsI3b HEpPBHOU U
SHJOKPUHHOM cucTeM. [ umoTtanamo-runodusapHas cucTeMa.

JdemoncTpanuu

IToptper: U. II. I1aBnoB.

Tabmupel u cxembl: «OIHOKIETOYHBIE BOAOPOCHHN», «MHOTOKJIETOYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHui», «CHCTeMBbl OpraHoB
IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIx», «TkaHM pacTeHU»,
«Kopuerbie cuctembl», «CtpoeHue credns», «CTpoeHHEe ITUCTOBOW IUIACTHHKMY», «TkaHH
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cucrema», «KpoBeHocHas cucremay,
«/lpixatenpHast cucrtema», «HepBHas cucrema», «Koxa», «MplmeyHas cucremay,
«BpraenurenpHas cuctemMa», «DHIOKPUHHAs cucTemay, «CTpoeHue MbIIby, «MMyHUTETY,
«KumeunononoctHele», «Cxema nuTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHHe IuIaHapun», «BHyTpeHHee cTpoeHue J0KIEBOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema marymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHass cuctema nrtuny, «HepBHas cuctema MIIEKONUTAIOMINXY,
«HepBHas cucrema uenoBekay, «Peduekcy.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MUKpOMpEnaparbl OJHOKIETOYHBIX OpPraHU3MOB,
MUKpOIpenaparsl TKaHEH, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKHUX, JKHUBBIC
HK3EMIUIPHl KOMHATHBIX PacTeHUil, repOapuu pacTeHHH pa3HbIX OTJIENIOB, BIAXHbBIC IpenapaThl
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHHE s JEMOHCTpAallMd TOYBEHHOTO W BO3AYLIHOTO MUTAHUS  PACTCHMIA,
pacuieruieHus Kpaxmana © OeJKOB TMMoj JelcTBHEM (EepMEHTOB, 0OOpyIOBaHUE IS



JIEMOHCTPALIMH OIBITOB 10 U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopnasi paGora «/3yueHne TKaHel pacTEHUN».

JlaGopaTtopHas padora «/3yueHne TkaHeil )KUBOTHBIX).

JlaGopaTtopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@DopMBbI pa3MHOKEHUS OPTaHU3MOB: Oecrioioe (BKIIIoUasi BETE€TaTUBHOE) M MOJI0BOE. Bub
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJISLMS, (pparMeHTalus, KIOHHPOBAHHUE.

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

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KUBOTHBIX. [loJlOBbIE  Kese3bl.
OO6pa3oBaHre W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE MOJIOBBIX
KJIETOK.

Om1o10TBOpEHHE W AMOPHUOHAIBLHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHUS:
Hapy’KHoOe, BHyTpeHHee. [lapTeHorenes.

NHauBuyanbHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHHU
opranu3MoB. Mopgoeenes — 0o0Ha u3 2nasHvix npooiem smopuonocuu. Konyenyus mopgozenos
u modenu mopghozenesa. Craguu aMOpHOreHe3a KUBOTHBIX (Ha MpUMepe JIAryniku). JpoOnenue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunuposannoe opobnenue. bracmyna, munwvi
onacmyn. OCoOEHHOCTH NPOOJEHUS MIICKOTHUTAIONINX. 3apOABIIIEBhIC JTUCTKH (TaCTPYJISAIIHS).
3aknaJKka OpPraHoB M TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anmHOe BiIusiHUE YacTel
pa3BUBaOIErocs 3apojpimia (d3MOpHOHANbHAS WHAYKIHMS). 3akjiaJka IUTlaHa CTPOCHUS
JKUBOTHOTO KaK pE3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BiusHue Ha
SMOpPHOHANIBHOE PAa3BUTHE PA3NIUYHBIX (AKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBoTHBIX. IlocTaomOpuoHaneHbI mepuoj. Ilpsmoe u Hempsimoe
pazButue. Pa3ButHe ¢ MeramMopdo3oM y OECIO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHUE NPSIMOTO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta XUBOTHBIX. DakTOpbl PETYISUMU POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTHUSL y JKMBOTHBIX M ueioBeka. [leprojbl OHTOreHe3a 4YelloBeKa.
CrapeHue U cMepTh KaKk OMOJIOTHYECKHUE MTPOIECCHI.

Pasmuoxxenne u passutue pacteHuid. ['ametodur u crmopodur. Melio3 B KM3HEHHOM
nukie pacteHmii. OOpa3oBaHue cCrmop B TIpolecce Meho3a. ['aMeTroreHe3 y pacTeHHIA.
OnnofoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHUE Y
I[BETKOBBIX pacteHuii. OOpa3oBaHUE U Pa3BUTHE CEMCHH.

MexaHu3MBl PETYJISLUN OHTOTEHE3A Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpauuu

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

TabGmuubl U cxembl: «BereraTuBHOE pa3sMHOXKEHHEY, « THIBI GECIIONOro pa3sMHOKECHUS,
«Pa3MHOXEHHE XJIaMHJIOMOHaAbl», «Pa3MHOXeHHEe »HBIUIEHB», «Pa3MHOXKEHHE TuApb,
«Meriosy, «Xpomocombly, «l['amerorenes», «CTpoeHHE SHUUEKIECTKH M CIIEpMaTO30M1ay,
«OcHoBHBIE cTaguu OHTOreHe3a», «lIpsmoe u Hempsimoe paszBuTHe», «Pa3BuTHe MalCKOro
Kyka», «Pa3zButue capanum», «Pa3Burue JArymkun», «IBOMHOE OIIIOLOTBOPEHHUE Y LIBETKOBBIX
pactenuit»y, «CTpoeHHe ceMsiH OAHOAOJBHBIX M JABYAOJbHBIX pacTeHUN», «OKW3HEHHBIA ITUKII
MOPCKOM  KamycTbl», <OKWM3HEHHBbIM LHUKI MXa», <OKW3HEHHBIA MK MalnOpOTHUKAY,
«OKu3HEHHBIN LUK COCHBD.



O0GopyaoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl sSIMIEKICTOK U CIEPMATO30HI0B,
Mozelb «L{uKIT pa3BUTHS JISATYIIKIY.

JladbopaTtopHasi pabGora «l3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTnyeckasi padora «BrpIsiBIIeHME TPU3HAKOB CXOJCTBAa 3apPOBIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

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

Hcropusi cTaHOBIIEHUS W PAa3BUTHS TeHETUKM Kak Hayku. PabGoter 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 MNPU3HAKH, JOMUHAHTHBIA W PEUECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3UroTa, 4HMCTas JIMHUSA, THOpUABI, TeHOTUN, (heHoTurn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHICCKUN, ITUTOJIOTMIECKUI, MOJICKYJIIPHO-TEHETUYECKHM.

JdemoHcTpauuu

Hoptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. Y. Basunos, A. H.
Bbenosepckuii, I'. /1. Kapnieuenxko, 10. A. @ununyenko, H. B. Tumodees-PecoBckuii.

Tabmue! u cxeMbl: « MeTo bl TeHETUKI, «CXEMbI CKPELTUBAHUS.

JladopaTopnasi padora «/[po3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpuIoB mepBoro mokoyieHus. IIpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aKoH
pacieryieHus: mpu3HakoB. LluTomornueckre 0OCHOBBI MOHOTHUOPHIHOTO CKpelinBaHus. [ unoresa
YUCTOTHI TAMET.

AHanu3upyromiee — ckpeniuBaHue.  [IpoMexyTOuHBI ~ XapakTep — HaclielOBaHUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JTOMUHUPOBAHUU.
Jurnbpumnoe ckpemuBaHue. Tpernidi 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HACJICIOBaHMsI MPU3HAKOB. [[uTONMOrNYeCKe OCHOBBI AUTUOPUTHOTO CKPEIBAHUS.

Cuernnennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYLIEHUE CLEIUICHUS MEX 1y TeHaMu. XpOMOCOMHas TEOpHUS HACIEACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXaHW3M OMNPEAENICHUS MoJia. AyTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TE€TepOraMeTHbId IIOJI. ['eHeThuyeckass CTPYKTypa IIOJIOBBIX
xpomocoMm. HacrienoBanue npu3HaKoB, CIEIVICHHBIX C ITOJIOM.

I'enoTun kak 1menoctHas cucrtema. IlmeloTponusi — MHOKECTBEHHOE JACHCTBUE T'€HA.
MHoXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHbIX TE€HOB. KoOMIIEMEHTapHOCTb.
Onucras. [Tonumepust.

I'eHeTndeckuii KOHTPOJIb DPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(Gu3MONOrMYecKUXx TMPOLECCOB, TMOBENCHHUA U KOTHUTHBHBIX (QYyHKIMH. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTEHEe3a, MEXaHU3Mbl B3aHUMOJCHCTBUS «XO3MH — MApa3UT» U «XO3SIMH —
MUKpOOHOMY. ['eHeTHYecKHne acTeKThl KOHTPOJIS M U3MEHEHHUS HACIeACTBeHHONH MH(OpMAINK B
MOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpaunu

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



Tabmuupl u cxemsl: «IlepBolii 1 BTOpoil 3akoHBI Menaenss», «Tpernii 3akon MeHaens»,
«Ananuzupymoniee ckpeuupanue», «Hemonnoe gomuanpoBanuey, «ClienieHHOE HaclleJOBaHUE
MPHU3HAKOB y Mpo3oduisdy, «I'eneTnka nonay, «Kapuorumn genoekay, «Kapuorum apo30Guiibn,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJlieTn3m», « BzauMoaencTBue reHoBY.

OGopyaoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIOB MEPBOTO
MOKOJICHUSI U PACLICIJICHUSI MPU3HAKOB, MOJEIb ISl JEMOHCTPAIlMM 3aKOHA HE3aBUCHUMOIO
HaCJIEeI0BAHUS MPU3HAKOB, MOJENb JUIsl IEMOHCTPALIMH CLEIIEHHOTO HACJIeJOBaHUs ITPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «J{pozoduiay.

IIpakTuyeckass pa6ora «/3ydeHune pe3ynbTaTOB MOHOTHUOPHUIHOTO CKPCUIUBAHHS Y
JPO30(HITBD).

IIpakTnyeckass padora «V3yueHue pe3ynbTaToB JUTHOPUAHOTO CKPEUIMBAHUA Y
JPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue reHoTuna M cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbI  M3MEHUYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEACTBEHHAS.

MonudukanronHas U3MEHUYMBOCTh. Ponb cpeasl B (opMuUpoBaHUM MOJIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuannoHHbll psin M BapuanuoHHasi kpusas (B.
Horanncen). CoiicTBa MOIU(UKATMOHHONW N3MEHUYUBOCTH.

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

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOW MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYUBOCTH. POJTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUH T€HETUYECKOTO pa3HOOOpa3us
B [Ipe/iesIax OJTHOTO BHJIA.

MyTainmonHass HW3MEHYMBOCTb. BuAbBl MyTaluuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W HMHAYUMPOBAaHHbIE MYTallMU. SEepHBIE M IUTOILIA3MAaTUYECKHUE MYTalLlUHU.
Comaruueckre W MOJOBble MyTauuu. [[pUYuMHBI BO3HMKHOBEHHUsI MyTaluid. MyTareHbl M HX
BJIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAalMOHHOIO Ipolecca. 3aKOH TOMOJIOTMYECKUX
panoB B HacnenctBeHHoW wu3meHuunBoctd (H.M. BaBunoB). BHesgepHas HW3MEHYHMBOCTH |
HACJIEJICTBEHHOCTD.

Dnueenemuka u MUSEHOMUKA, PONb INULEHEMUYECKUX (DAKMOPO8 8 HACIe008aHUU U
UBMEHYUBOCIU (DEeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

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

Tabmunel U cxembl: «Buasl u3MeHUHBOCTHY, «MoaudpuKalMoOHHAS H3MEHYHBOCTHY,
«KoMOnHATHBHAsS  M3MEHYMBOCTLY, «Metio3y, «Onnoa0TBOPEHUEY, «I'eneTnyeckue
3a00eBaHUs YEIOBEKay, « Buapl MyTaruiig.

O6opynoBaHue: XUBbie W repOapHbIE 3K3EMIUISIPHl KOMHATHBIX PACTEHHUH, PHUCYHKH
(poTorpadum) KUBOTHBIX C pa3TMUYHBIMU BHIaMU U3MEHYHBOCTH.

JladopaTtopnasi pabora «lcciaenoBaHue 3aKOHOMEPHOCTEH  MOAM(MUKAITMOHHOU
M3MEHUYUBOCTH. [TocTpoeHnEe BapUaIllMOHHOTO psAJia U BApUAIlMOHHOW KPUBOW».

IIpakTyeckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITIpEnapaTax).

Tema 14. I'eHeTHKA YeJIOBEKa

Kaprnorun uenoBeka. MexayHapojaHass NporpaMMa HUCCIENOBAHMS TI'€HOMa 4YeEJIOBEKa.
MeToapl U3y4eHHUs] TEHETUKH YEeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUYECKHH,
MONYJIAIIMOHHO-CTATUCTUYECKUHN, MOJIEKYJIsIpHO-TeHeThuYeckuil. CoBpeMEHHOE OIpeAesieHue



TE€HOTHIA: TIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomoubto [TI[P-
aHanmza. HacnencrBennsie 3a00seBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nn ¢ HacinenCTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAU€HHE MEIUIMHCKOW T€HETUKU B
NPEIOTBPALICHUN U JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHETHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». DTUUECKUE ACTIEKTHI
WCCJICIOBAaHHIA B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernueckue (pakTOphl MOBHIIEHHON YYBCTBHTEIHHOCTH YEIOBEKa K (DU3UYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyXKaromled cpenpl. ['eHeTnueckas NpeapacnoioKeHHOCTh
YEJIOBEKa K MMaTOJIOTUSM.

JdemoncTpauuu

Tabmuner u cxembl: «Kapuotun denoBekay», «MeTOIbI M3yUeHHUs TEHETHKU YEIIOBEKa»,
«"enetnueckue 3a001€BaHUS YETTOBEKAY.

IIpakTnyeckasi padbora «CoCTaBJIeHHE U aHAJTIU3 POJOCIOBHOMN.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus MU cenekuus. 3apoXkAEHHUE CelNeKIUuM U JoMmecTukanuu. Yuenue H. U.
BasuoBa o LleHTpax mpoucxoXaeH!us 1 MHOTO00pa3usi KyJbTYPHBIX pacTeHui. Ponb cenexnun
B CO3JJaHMM COPTOB pACTEHUW M TMOpoA KUBOTHbIX. CopT, NOpoJa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAOB B HAcieACTBEHHON m3MeHunBoctd H. WM. BaBuioBa, ero 3Hauenue s
CENIEKIIMOHHOM pabOTHI.

MeTtonpl ceneKImoHHOU paboThl. MIckyccTBeHHBIN 0TOOpP: MACCOBBIN U WHIWUBUTY JTHHBIN.
Dtanbl KOMOWHAIIMOHHON ceNeKuu. VcrbTaHue mpou3BOAUTENIeH MO MoToMcTBY. OTOOp 1O
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TIOTOMCTBA U OTOOP MO TEHOTHITY C TIOMOIIIBIO aHAIIU3a
JHK.

HcKkyccTBeHHBI MyTareHe3 Kak METOJ CEJEeKIMOHHOW paboThl. PaamanuoHHBIA U
XUMHYECKMM MyTareHe3 Kak MCTOYHMK MyTaluil y KyJIbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBAaHUS M MeTonoB pekomOuHaHTHbIX JHK s
MOJIyYEHUSI UCXOJIHOTO MaTepuaa Jiisl CEJIeKIUH.

[Tonyuyenne mnonumionnoB. BuyTpuBumosas rulpuauszanus. brauzkoponcTBeHHOE
CKpellrBaHue, Wik UHOpuauHT. HepoacTBeHHOE cKpeluBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpUIU3ALUAL.
[Ipeononenue Oecruoauss MEXBUAOBBIX THOPUIOB. JIOCTHIXKEHUS CENEKIMH PACTCHHH W
JKUBOTHBIX. «3€1EHas pegontoOYUsLy.

CoxpaHeHHEe W U3yYEHUE T€HETUYECKHUX PECypCOB KYJIbTYPHBIX PAaCTE€HUN M UX IJUKHUX
poauyYeii ISl CO3JaHMs HOBBIX COPTOB M THOPHUIOB CETbCKOXO3SIICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpasieHue 2eHemudecKUMU pecypcami CenbCKOX03AUCMBEHHBIX U NPOMbICIO8bIX
JHCUBOMHBIX 8 YETIAX VIYUULeHUSI CYWEeCMBYIOWUX U CO30aHUsL HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuem COBPEeMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUL, Nepedosblx uoel u
NePCneKmueHbIX MEXHOLO2UL.

JdemMoHcTpauuu

[Toptpetsi: H. 1. BaBuinos, 1. B. Muuypun, I'. [I. Kapneuenko, I1. I1. JIlykpsnenko, b. JI.
Acraypos, H. bopinoyr, JI. K. benses.

Tabmuie! 1 cxembl: «L[eHTpBI MPOUCXOXKIECHUSI U MHOT000pasus KyJIbTYPHBIX PAaCTCHUN»,
«3aKOH TOMOJIOTUYECKHX PsJIOB B HACIEACTBEHHOM H3MEHUMBOCTUY», «MeETonbl CeleKIuny,
«Otnanénnas rubpuan3anus», «MyTtareHesy.

JlaGopaTtopHasi padora «l3yueHne cCOpTOB KyJIbTYPHBIX PAaCTEHU W MOPOJ JTOMAIIHHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHne MEeTo0B CENEKIIUN PACTCHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOIbI M JIOCTHKEHHS CENIEKLIMU PACTCHUH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHLHUIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, B J1a00OPaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IIEHTPA)».

Tema 16. BUOTeXHOJIOTUsSI M CHHTeTHYeCKasi Omosorus

OOBeKThl, HCIONB3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIC KYJbTYPHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKA. TpaaulMOHHas OHOTEXHOJIOTHS: XJIeOoImeyeHue,
MOJTy4YeHUE KHUCJIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHoaornueckuii cuutes. OObeKThI
MHUKPOOHOIOTHYECKUX TeXHOIOTUi. [Ipon3BoacTBO Oenka, aMUHOKUCIIOT ¥ BUTAMUHOB.

Cozanue TEXHONOTMM M MHCTPYMEHTOB  IIEJIEHANPABIEHHONO W3MEHEHUs U
KOHCTPYMPOBAHHUSI TEHOMOB C II€JIbIO MOJYYEHHS] OPraHU3MOB U X KOMIIOHEHTOB, COJIepKaIlINX
HE BCTpeYaroluecs B MpUpoie OMOCUHTETUYECKHE Ty TH.

Kierounass nnkeHepusi. MeTroabl KyJabTypbl KIETOK M TKaHEH PacTeHUH M >KMBOTHBIX.
Kpuobanku. Comaruueckas rubpuamzanus M coOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TarjiOWJIOB B CEIEKUWUU pacTeHuil. [lonyuenue MoOHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMS SAWLEKICTOK W KIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpaHCIUIAHTALUM SIEP
KJIETOK. Texnonocuu 0300posnenus, KyIbMueUpOBaHusi U MUKPOKIOHAIbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCEEHHBIX KYIbIYD.

XpOMOCOMHAsi U Te€HHasi UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYHpPOBaHUE
pexomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTHXKEHUS W NEPCIIEKTUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOIeMBbl TeHHOM
WHKEHEPUH.

Menununckue 6uorexunonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nmuarnocTuka.
MeTaboI0MHBIN aHaTN3, TEHOLEHTPUYECKUI aHaIU3 IPOTEOMA YEJIOBEKA JIJISl OLEHKH COCTOSHHS
ero 310poBbs. Mcmonb3oBaHME CTBOJIOBBIX KIIETOK. TapretHas Tepamnus paka. 3D-
OvouHXeHepus [Uisl pa3paboTKu (YHIAMEHTANBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH,
CO3MaHMSI KOMIUIEKCHBIX TKAaHEW COYeTaHHEeM TEeXHOJOTHM TpEXMEpHOro OWONMPUHTHUHIA U
ckaddonauHra Ui peleHns 3a4a4 NepCOHANTU3UPOBAHHON MEIUIIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJbl0 OOecreyeHHs KOMOMHHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneir OPBU, ycraHoBieHHE MOJIEKYJISAPHBIX MeXaHu3MOB (yHKiuoHupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHuUs YETIOBEKa U JKUBOTHBIX.

JdemoHcTpauuu

Tabmuubt u  cxembl: «Mcmonb30BaHME  MHKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KileTrounas nnxeHepus», «I'eHHass HHXXEHEPUSD.

JladopaTopnasi padota «/3yueHne 0ObEKTOB OMOTEXHOJIOTHI).

IIpakTyeckas padora «lloayueHre MOIOYHOKHCIBIX IPOAYKTOBY.

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

11 KUIACC

Tema 1.3apoxkaenne u pa3BuTHE IBOJIOLNMOHHBIX NPeJICTABJICHUI B OM0JIOTHH
OpomouronHast Teopusi Y. [lapsuna. [Ipeanocbuiku BOSHUKHOBEHUS TapBUHU3MA. JKU3HB
Y HayyHad nestenbHocTh Y. JlapBuHa.



JBuwxyume cunel 3Bomtonuu  BugoB no Y. JlapBuHy (BhICOKas MHTEHCUBHOCTD
pPasMHOKEHHUSI OpPraHU3MOB, HACJIEACTBEHHAs HM3MEHYMBOCTh, OOppba 3a CyIlIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuateTndeckoi Teopun Bostonnu (CTI). HeltTpanbHast TEOpHst SBOIOIUH.
CoBpeMeHHasi 3BOJIIOIIMOHHAsT OWOJIOTHS. 3HAUYCHUE SBOJIOIMOHHON TeOpuu B (HOPMHPOBAHUU
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

JdemoncTpanuu

[Toptpetsl: Apuctotens, K. Jlunneit, K. b. Jlamapk, O. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yerepukos, U. U. [lImaneraysen, k. Xonneiin, [. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBod npupoas! (mo K. Jlunuero)», «JlecTHHUIIAa KHUBBIX
cymectB (mo Jlamapky)», «MexaHuzM (QOpMHUPOBAaHUS TPHCIIOCOONCHUM Yy PpacTeHUH H
JKUBOTHBIX (10 Jlamapky)», «Kapta-cxema mapmipyta nyremectus Y. Jlapsuna», «Haxonku Y.
HapBuna», «Dopmber O60ppOBI 3a cymiecTBoBaHme», «llopoasr rTomyOei», «MnHoroobOpasue
KyJIbTYpHBIX (opM KamycTel», «[lopoapl JOMANIHUX KHUBOTHBIX», «CxemMa 00pa30BaHUS HOBBIX
BuaoB (mo Y. [lapBuny)», «Cxema COOTHOLICHMS IBMXKYIIUX CHJI IBOJIOLUN», «OCHOBHBIC
MOJIO’KEHUSI CHHTETHUECKOI T€OPUU IBOTIOLIUM.

Tema 2. MuKpo3BoIOLMS U €é pe3yabTaThbl

[Momynsitust kak 37MeMeHTapHas equHuIa 3BoJOIUU. COBpPEMEHHBIE METOABl OIICHKH
TeHETUYECKOr0 pa3Hoo0pa3us v CTPYKTYphl HoNyJ suii. I3mMenenne reHodoH1a MONMyJIsIUN KakK
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeThdeckoro paBHoBecusa k. Xapau, B.
Baitn6epra.

OneMeHTapHble (HAaKTOPHI (IBMKYIME CHJIBI) HBOJIONUH. MyTalMOHHBIA IpoIecce.
KoMOunatuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — ciyuaiiHble HEHANpPaBICHHBIC W3MEHCHHUS
YacTOT ajviesied B momyssinusx. DPGeKT ocHoBatrens. IDgpgexm OYymblIOUH020 20PIbIUKA.
CHudicenue 2eHemuyecko20 pasHoooOpaszus: npuduHvl u ciredcmeus. Illposenenue s¢hghexma
Opeucha cenos 6 Oonvwux u Manblx nonyiayuax. Murpamun. M30msM0Ms  TOMYJISIHA:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Ononoruyeckas (penpoayKTUBHAS).

EcrecTBenHbIit 0TOOp — Hamparisitonuil (aktop sBomonun. DopMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIHMK, CTAOMIM3UPYIOIIMMA, pa3pbiBarommil (au3pyntuBHbA). [lomoBoit ot6op.
Bo3HuKHOBEHHE M 3BOJIIOLUS COLMATIBHOTO TIOBEACHHUS )KUBOTHBIX.

[IpucrnocobaeHHOCTh OpPraHU3MOB KakK pe3yJbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH Yy opranu3MoB. ApoMopdo3bl B uaroaaanTauu. [Ipumepsl npucmocooIeHmi
y opraHu3MmoB: Mopdoioruueckne, (QU3NOIOTHYSCKHE, OMOXUMHYECKHE, TIOBEACHUYECKHE.
OTHOCHUTETBHOCTH NMPHUCIIOCOOICHHOCTH OPTaHNU3MOB.

Bun, ero kputepum u crpykrypa. BumooOpa3oBanue Kak pe3yibTaT MHUKPOIBOJIOLUH.
M3onmsumst — xmrodeBoit daktop BumooOpazoBanus. IlytTm u cmocoObl BUA000pa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHUMMATPHUECKoe (IKOJIOTHYECKOE), «MTHOBEHHOECH
(monurutonn3anus, rudpuauzanus). JauTeaIbHOCTb SBOTIOIMOHHBIX ITPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Ponp sBomonMoHHOM Ouosiornd B pa3paboTKe HAyyHbIX METOJOB COXpaHEHUs
O6unopa3zHooOpaszusi. MUKPOIBOMIONUS M KOIBOJIOLMS MapasuTOB M HMX X031€B. MexaHHU3Mbl
(dbopMUPOBaHUS YCTOWIMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoncTpauuu

[Toptpetsi: C. C. UerBepukos, J. Maiip.

Tabmuie! u cxembl: «MyTallMOHHAs U3MEHUYUBOCTBY, «llomynsinnonHas CTpykTypa BUAay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKylie CHIBI  3BOJIIOLUN,



«IKoJIoTUYECKasT M3OJSIIUS TOMYJISAUNA CeBaHCKON ¢openn», «l'eorpaduyeckas H30IAIUS
JUCTBEHHHIIBI CHOMPCKON M JTIMCTBEHHUIIBI JaypcKoi», «IlomynsiimoHHbIe BOJTHBI YUCICHHOCTH
XUIIHUKOB H JKepTB», «Cxema HeHCTBUS ecTeCTBEHHOro ordopay, «Dopmbl OOprOBI 3a
CYILIECTBOBaHHE, «MHycTpuanbHbIi MEJIaHU3MY, «Kusblie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAs OKpacka »KHBOTHBIX», «lIpemympexknaromias OKpacka >KHBOTHBIX,
«Dusnonoruveckre agantanuny, «lIpucrnocodIeHHOCTh OPraHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepun Buna», «Bunel-aBoiiHuku», «CTpykrypa Buaa B npupoae», «CrocoOsl
BUnooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICHY,
«JKoJIoTHYECKOe BHUI000pa3oBaHue BUIOB cuHHI, «[lomummouasr pactenuit», «KamycTHo-
peneyHbIid THOPUIY.

OO6opynoBanue: repOapuy pacTeHHI, KOJUICKIIMA HACEKOMBIX, Yydesa MTHUI[ U 3BEeper ¢
npUMepaMu pa3iNYHbIX MPUCIIOCOOJIEHUH, Yydyena NTHUIl U 3Bepei pasHbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BHIOB, 00Pa30BABIIMXCS PA3IUYHBIMHU CIIOCOOAMHU.

JlaGopaTopnasi pa6oTa «BrIsBICHIE H3MEHUNBOCTH Y 0COO€H OTHOTO BUAAY.

JlabopaTopnasi pabora «lIpucmocoOneHuss OpPraHU3MOB H UX OTHOCHTEIbHAs
11eJIECO00PA3ZHOCTHY.

JladopaTopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHICCKOMY KPUTEPUIOY.

Tema 3. Makpo3sosonusi H e€ pe3yJbTaThl

Meroapl u3yueHust Makpo3BoJtouy. [larieoHTOIOrMYeCKuEe METOAbl U3YUEHUS SBOJIOLINH.
[Tepexonubie Gopmbl U PUIOrEeHETUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduueckne wmeroapl wu3ydeHus osBomonuud. CpaBHeHue ¢iopel U (payHbI
MaTEepUKOB U OCTPOBOB. bruoreorpadudeckue odnactu 3eMian. BUABI-OHIEMUKA U PEITUKTHI.

DOMOPHOJIOTUYECKHE U CPaBHUTEIBHO-MOPPOIOTHYSCKUE METOMBI M3YUYEHUS JBOIOIHUH.
['eHeTnyeckue MeXaHU3MbI 3BOJIOIUU OHTOTE€HE3a U TMOSBJICHMS SBOJIOIMOHHBIX HOBIIECTB.
["'oMonornyHbie ¥ aHAJIOTHYHbIE OpraHbl. Py TuMeHTapHbIe OpraHbl U aTaBU3Mbl. MoJekysipHO-
TeHeTHYECKHUEe, OHOXMMHUYECKME M  MAaTeMaTUYeCKHE METOAbl HW3YYCHHS  DBOJOIHH.
I'omonornunsie rerpl. COBpeMEHHBIE METO/IBI ITOCTPOSHUS (DUITOTCHETUYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MyTaI[{ U 3BOJIIOIHS T€HOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWiIa) JBOMIONUHU. [lpunyun  cmenvl  hyHKyUil.
HeobpaTtumocTs 3BoMonMU. AanTuBHAs paauaius. HepaBHOMEPHOCTh TEMITOB BOJIOIINU.

JdemoHcTpauuu

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

Tabmuipl u cxembl: « ODUITOTEHETHYECKUN P JIOMIAAN», «APXEONTEPHUKCY», «3BEpO3yObIe
sepb», «Creronedans», «Punnopute», «CeMeHHbIE ManmopoOTHUKNY, «bruoreorpadpuieckue
30HBI 3emun», «Jlpeiid koHTHHEHTOBY», «Penukrbly, «HayanmpHble cTaauu SMOPUOHATBHOTO
pa3BUTHUSL  TO3BOHOYHBIX  JKMUBOTHBIX», «[ OMOJOTMYHbIE W  aHAJOTHYHbIE  OpraHb»,
«PynumeHTb», «ATaBU3MBD»Y, «XpOMOCOMHBIE HAOOpHI YelIOBEKa W IMIMMIIaH3e», «lJaBHBIE
HATPaBIICHUS IBOIONUNY, «O0IIHE 3aKOHOMEPHOCTH YBOITIOIIHI.

OO6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAEMBIX OCTAaTKOB OPraHHU3MOB,
MYJISKH TOMOJIOTUYHBIX, QHAJIOTMYHBIX, PYyJAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHe )KU3HU Ha 3emJie

HaydHble THMOTE3b MPOUCXOXKACHUS JKU3HH Ha 3emie. AOHWOreHe3 U TMaHCIEePMUs.
JloHay4Hble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealuoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HU U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannmannanu, JI. Tlactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHS.



OcHOBHBIE dTanbl HEOpraHWYECKOH IBoMoNMU. [ImanerapHas (reojoruyeckas) IBOJIOIHS.
XuMudeckasi dBONONHS. AOWOTEHHBI CHHTE3 OPTaHUYECKUX BEIIECTB M3 HEOPTaHUUYECKUX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue mnonuMepoB u3 MoHOoMepoB. KoamnepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBuuHoro OymnboHa JDk. XonjaeiHa, reHeTHYecKas
runoteza I'. Mémnepa. PubGosumsr (T. UYekx) m rtummoresa «vupa PHK» V. TI'mnGepra.
®dopmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKIIETKH.

Ucropus 3emnum u Metonsl €€ wusydeHus. lckomaemble OpraHW4YecKHME OCTaTKH.
['eoxpononoruss u e€ wmeronasl. OTHOcUTENbHAass M aOCOJIOTHAsT  TIEOXPOHOJIOTHS.
['eoxpoHONOrnYecKas mKaaa: S0Hbl, IPbl, HIEPHUOBI, SITOXH.

Hauanbnabie 3Tanel opraHnyeckoil 3Boitounu. llosiBiieHrE M 3BONIOLMS NEPBBIX KIETOK.
Oomonuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3KocucTeM. CoBpeMEHHblE MHMKpPOOHBIE
OMOTUIEHKM KakK aHajor mepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
3YKapHUOTBHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOMIONMOHHOE MPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIE 3Tambl IBOJIIOIUHU BBICIIUX pacTeHui. OCHOBHBIE apoMOpP(O3bl PACTEHUH.
Beixon pacrenuit Ha cymry. IlosiBieHHME CHOpOBBIX pacTEHUN W 3aBOEBAHME HMMM CYLIH.
CemenHble pacteHus. [IponcxoxaeHne HBETKOBBIX PACTEHUH.

OcHOBHBIE A3Tallbl 3BOJIONUHM KUBOTHOro Mupa. OcHOBHblE apoMOp(03bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX TUIIOB. IlepBbie XOpaoBbIE
KUBOTHBIE. JKH3Hb B BOJIC. DBOIIONUS MO3BOHOYHBIX. [Ipoucxoxkaenrne ampuOuil U penTuImii.
[Ipoucxoxaenue miekonuraoumx U ntul. [IpuHnoun ximouyeBoro apomopdosa. OcBoeHHe
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazBuTue xu3HM Ha 3emIIe 10 3paM U IEpUoAaM: apXxeu, MpoTepo30id, Maneo30il, Me3030H,
KaifHo30M. OOmasi XapakTepHCTUKa KJIMMaTa M TIeoJOTHMYecKuX mpoueccoB. llosBrneHue wu
paciBeT XapaKTEePHBIX OPraHU3MOB. YTJIE00pa30BaHUE: €0 YCJIOBHS U BIUSHUE Ha Ta30BBIH
cocTaB aTMOCHEPHI.

MaccoBble BBIMUpaHUs — DKOJIOTMYECKHE KpHU3HCHI mpounuioro. IlpuumHbl U cnenctBus
MaccOBBIX BbIMUpaHUil. COBpEeMEHHBI AKOJOTHUECKUI KpHU3HC, ero ocodeHHoctu. IIpobiema
coxpaHeHHs OMopa3HooOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa opraHnyeckoro mupa. [IpuHIunel kiaccupuKalud OpraHUu3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

JdemoncTpauuu

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

Tabmumpl n cxembl: «Cxema omnbita @. Peany, «Cxema onwita JI. [lacTepa mo u3ydenuro
camo3apoxkJeHus xu3Hm», «Cxema onbita C. Munepa, I'. FOpu», «3Ortanel HeopraHu4eckon
’BONIOLUNY, «I'eoxpoHosornueckas mkanay, «HauanpHble 3Tanmbl OPraHUYECKON HBOJIOLUNY,
«Cxema o0Opa3zoBaHusl JYKapuoT MNyTéM cuMmOuoreHesza», «CucreMa KHUBOW MPUPOAB,
«Ctpoenune Bupyca», «Apomopdo3sl pacreHuit», «PuHMOPUTHY, «OITHOKIETOYHBIC
BOJOpOCIN», «MHOIrOKIETOUHBIE BoOAOpoCHn», «Mxm», «llanmoporHuku», «l'oocemMeHHbIE
pactenus», «Opranbl IIBETKOBBIX pacTeHUi», «CxeMa pa3BUTHUS KUBOTHOTO MHPAY,
«ApomMopdo3bl  KUBOTHBIX», «lIpocreiimue», «Kumeunononmoctasie», «llnockue uepBm»,
«YneHucronoruey, «PBIOEIY, «3eMHOBOJIHEICY, «ITpecMbIkarommecs», «IITreny,
«Munexkonuraromuey, «Pa3Butue KM3HM B apXeHWckou ope», «Pa3BuTue IKM3HU B



MPOTEPO30MCKON 3pe», «Pa3BuThe KH3HM B MNa€O30MCKOM 3pe», «Pa3BuTue KU3HU B
ME3030MCKOl 3pe», «Pa3BuTHe »KU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOT0 MUPaY.

O6opynoBanue: repOapud pacTeHUN pa3IMYHBIX OTAEJOB, KOJUIEKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKMBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM HIJIOKOXKHX, CKEJIETBI
MO3BOHOYHBIX JKMBOTHBIX, Yyueja NTUL U 3BEped, KOJUIEKLIMU OKAMEHEJIOCTEH, MOJIE3HbIX
MCKOIIA€MBbIX, MYJISIKU OPTaHUYECKHUX OCTATKOB OPraHU3MOB.

Bupryaabnas gaboparopHas padora «MopaenupoBanue onbiToB Muepa—tOpu 1o
M3YYEHHIO a0MOTEHHOT0 CHHTE3a OpPraHMYeCKUX COSIMHEHHUH B IEPBUYHON aTMochepe».

JladbopaTtopHasi padora «/3ydyeHHe M ONUCAHUE HCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.

IIpakTuyeckass paGora «l3yuyeHue OCOOCHHOCTEH CTPOEHHUS PACTCHHH pPa3HBIX
OTJZIETIOBY.

IIpakTnyeckas padora «/3ydeHne 0COOEHHOCTEN CTPOCHUS TTO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaenue 4ej10BeKa — aHTPONOreHe3

Pa3pnens! u 3anaun anTponosiorui. MeToasl aHTPONOJIOTUH.

CTaHOBJICEHHE TPEJCTABICHUN O MPOUCXOXKICHUM 4YelIOBEKa. PelMruo3Hbie BO33pECHUS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CxonmcTBo uenoBeka € OKMBOTHBIMHM. (CHcTeMaTHYECKOE IOJOKEHUE  UelOBEKa.
CBuzerenbcTBa CXOJACTBA YeElIOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(doioruueckue,
sMOpuosiornyeckue, (HU3N0JIOro-OMOXUMHYECKHe, MoBeAeHueckue. OTauuus ueroBeKa OT
KUBOTHBIX. [IpsIMOX0K/I€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIbBHOW CHUCTEMBI.

Jewkymme  cwibl  (dakToOpel)  aHTpPONOreHe3a:  OMOJOTHYECKHE,  COIMaIbHBIC.
CooTHorieHre OMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. Pannue yenoBexooOpa3Hble 00€3bsHBI (TIPOKOHCYJIBI)
U paHHHE TIOHTUIBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JI0JIeiH. ABCTPaIONUTEKH —
JIBYHOTHE MpeaKu JiroAeil. YelnoBek yMmelnbld, MepBble U3TOTOBICHUS Opyauil Tpyaa. UemoBek
PSIMOXOJSIIITUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenensl Adpuxu. YenoBek reimenbOeprekuii —
001l MpeoK HeaHIePTATHCKOTO YEIOBEKa U YelIOBEKa pa3yMHOro. YenoBek HeaH1epTaabCKUi
Kak BHUJ JIIOJICA XOJIOJHOrO Kiaumara. YenoBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHUCOBCKHUM
YeJI0BEK, OCBOEHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [laneorenetuka u najieoreHOMHKa.

DBOJIIOIMST COBPEMEHHOTO 4YeJIOBeKa. ECTeCTBEHHBIM OTOOpP B MOIYJISIUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonynsauoHHbIe BOJHBI, Apeiid reHOB, MUTPALUs U
«3(h ekt ocHOBaTENS» B MOMYJISIIMUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bombmme pacel: eBpomeonaHas (€Bpaswiickas),
aBCTpaJIO-HETpOUIHAs (PKBAaTOpHAJIbHAS), MOHTOJIOUIHAs (a3uUaTCKo-aMepuKaHCKas). Bpems u
NyTH paccelieHHs 4YeloBeKa 1Mo [uiaHere. EnuHcTBO 4enmoBeueckux pac. Hayunas
HECOCTOSITENIFHOCT ~ pacu3Ma. [IpHCIIOCOONEHHOCTh  4YeJOBEKa K  pasHbIM  YCIOBHSM
OKpY’KarIien cpenbl. BiausHue reorpaduueckoil cpenbl U Apeiida reHoB HA MOPQOJIOTHIO U
(U3HOIOTHIO YeTTOBEKA.

MexIuCuuIINHApHbIE METOAbl B  (hu3MYeckod (OMOIIOTHYECKOW) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJIALMM.
buoconumanpHple  HWCCIIEOBaHUSA  NPUPOABI  uenoBeka.  MccimenoBaHue — KOIBOIIOLHHA
OHMOJOTUYECKOI0 U COLUAIBHOIO B YETIOBEKE.

JdemoHcTpauuu



[Toptpetsi: Y. dapBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabmumer uw  cxembl: «Metonbl  aHTpomoyiorun», «[OJOBHOH MO3Tr dYenmoBeKay,
«YenoBexkooOpa3Hbie 00€3bsHB, «CKEJIeT uenoBeKa M CKeleT MHMIMaH3e», «PyIuMeHThl u
aTaBU3MbD», «/[BWKylIMe CHIIBI aHTPONOreHe3a», «OBOJIIOLIUOHHOE JPEBO  YEIIOBEKay,
«ABCTpaJIONUTEK», «HemoBeK yMenbli», «HenoBek mpAMOXOASuui», «J[eHUCOBCKUM YEIOBEK»
«Heangepransupy», «KpomanboHub», «lIpenku uenoBeka», «ITambl 3BONIOLUUA YEIOBEKaY,
«Pacbl yenoBekay.

O6opynoBaHue: MyJIsKM OKaMEHEJIOCTeH, MPeIMETOB MaTepUaIbHON KYJIbTYpbl IIPEIKOB
4yenoBeka, penpoaykiuu (doTtorpaduu) KapTUH ¢ MHUDOJIOTHYESCKUMH U OUOICHCKUMH
CIOKETaMH MPOUCXOKICHHSI YelloBeKa, ¢oTorpaduy HaX0JA0K UCKOMAEMbIX OCTATKOB YEIIOBEKA,
CKEJIET YeJIOBEeKa, MOJIETb Yepera YelOoBeKa M Yepera HIMMIIaH3€, MOJIEIb KUCTH YeJOBeKa U
KHCTH IIMMIIaH3€, MOJIETIN TOPCa MPEAKOB YEJIOBEKa.

JladbopaTopnasi pabGora «l3ydeHne OCOOCHHOCTEW CTPOCHMsI CKeJieTa 4YelIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTyeckas padora «/3yuyeHne 3K0JOTNYECKUX aaNTalUN YETOBEKa.

Tema 6. DJkojiorus — Hayka O B3aHMOOTHOLIEHHSIX OPraHU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpY:Karouled cpenoi

3apoxaeHue W pa3BUTHE dKoinoruu B Tpynax A. I'ymGombnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun skonoruu. CBsi3b
3KOJIOTHH C JPYTUMU HAyKaMH.

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

3Ha4YeHHE SKOJOTMYECKUX 3HAHUU I YelOBeKa. DKOJOTMYECKOE€ MHUPOBO33pEHHE Kak
OCHOBa CBs3€H uenmoBedecTBa € MOpUpood. DOpMUPOBAHME SKOJOTMYECKOW KYJIBTYPbl H
HKOJIOTUYECKON IPAaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

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

Tabmumer u cxembl: «Pasnensl skonorun», «MeToasl 3KoI0oTUNY», «CXeMa MOHUTOPUHTA
OKpPY’KaIOIIEH Cpeabh».

JlaGopaTtopHas padora «/3yueHne MeTo10B SKOJTOTUUECKUX UCCIECTOBAHUI.

Tema 7. Opranusmbl U cpeja 00MTAHUS

Okonorudyecknue (aKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa.  Kiaccudukanus
IKOJIOTHYECKUX  (haKkTOpoB:  aOMOTHYEeCKHe, OHOTHUYECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JACHCTBUs dKoJornueckux (aktopos. [Ipasuno muanmyma (K. Ilnpenrens, FO.
JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Konorundeckui ¢pakrop. JelcTBUe pa3HbIX y4yacTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYMNIbl PACTEHUW M JKUBOTHBIX IO
OTHONIEHUIO K cBeTy. CHUrHajbHas poJib cBeTa. POTONEPUOAU3M.

Temmeparypa kak sKojoruyeckuii (axrtop. JlelicTBue TemriepaTypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnoctp kak skonormueckuit akrop. [IpucnocobieHus pacteHuil K MOAICPKAHUIO
BogHOro Oamanca. Kmaccudukanust pacrteHuii 1mo oTHomeHWI0O K Boje. [Ipucrocobnenus
JKUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXHUMA.



Cpenpl oOuTaHMs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
MOJMOYBEHHAS, BHYTpPHOpPraHu3MeHHas. DU3HKO-XUMHUYECKHEe OCOOEHHOCTH Cpell OOUTaHus
opraau3MoB. [IpucnocobaeHnss OpraHu3MoB K )KU3HU B Pa3HBIX CpeAax.

buonoruueckue putmel. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE Y TOAUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HU.

XKuznennsie Gopmbl opranuzmoB. [lonarue o xusHeHHOU (opme. JKuzHenHsle (HOpMBbI
pacTeHUli: NepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJICTHHE TPaBbl, OJHOJETHHE TPAaBHI.
JKuznennele (OpMBI JKUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOCHHs ¥ 00pa3a KU3HHU.

Bbuotnueckne  Qakroppl. Buasl OMOTHUECKHMX  B3aMMOJAEHCTBHIA:  KOHKYpPEHIIHS,
XUIIHAYECTBO, CUMOMO03 U ero ¢opMebl. [lapazutusm, koomepaius, MyTyaan3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyeOHH4YecTBO). Herpoduueckne  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dbopuueckue, (adpuyeckue). 3HaueHHE OMOTHYECKUX B3aUMOJEHCTBHMA ISl CYIIECTBOBaHUS
OpPraHU3MOB B cpejie ooutanus. [IpHHIIUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemoHcTpauuu

Tabmuipl u cxembl: «IKojgorudeckue (HakTopb», «CBETOBOHM CIEKTP», «IDKOJIOTHICCKUE
TPYIIBI )KUBOTHBIX MO OTHOILIEHUIO K CBETY», « TemIoKkpoBHbIE )KUBOTHBIE», «XO0JIO0JHOKPOBHBIE
KUBOTHBIEY, «DU3MONIOTHYECKUE aNanTallii XUBOTHBIX», «Cpenbl OOWTaHUS OPraHU3MOBY,
«buonornyeckue puTMeDy, «KuszneHHsie Gopmbl pacTeHuin», « Ku3HeHHbIE (POPMBI JKUBOTHBIXY,
«JKOCHCTEMA IIHMPOKOIUCTBEHHOIO Jieca», «IKOCHCTEMAa XBOMHOrO yeca», «llenn nurtaHus»,
«XunHanvectBoy, «Ilapasutuzmy», «Konkypenmusn», «Cumonosy», «KomMeHcamuzmy.

O6opynoBanue: Tepbapuu pacTeHH M JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIHUSHUIO
Pa3IMYHBIX ~ SKOJIOTMYECKUX  (PaKTOpPOB, TepOapHUH  CBETONIOOMBBIX, TEHEMIOOMBBIX H
TEHEBBIHOCIIMBBIX PAaCTEHUI, CBETONIOOMBBIC, TEHETIOOMBbIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pactenusi, repOapuM U KOJUICKIMH TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOHYHMBBIX
pacTeHMii, uyuyena MNTUIl WU 3Beped, repOapuUM pPACTCHHMH, OTHOCSIIMXCS K Trurpoduram,
kcepouram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYMI, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B Pa3HbIX cpefax, repOapuu U KOJUIEKIIMM PACTEHUN M KUBOTHBIX, 00JIaJaronInx
YyepTaMu MPUCIIOCOOTIEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUN JKM3HHM, repOapuu Hu
KOJUICKIIUA PACTEHUH W JKMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJUICKIIUH IKUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padoTa «BrIsiBieHNE MPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JladopaTtopnasi paGora «BbIsIBICHHE TNPUCITIOCOOJICHUNH OPraHU3MOB K BIIHSHUIO
TEMIEPATYPEI».

JlaGopaTtopnas pabdora «AHaToMHYecKHMe OCOOCHHOCTH PACTCHHUH U3 pa3HBIX MeCT
OoOUTaHUM.

Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJOTUYECKUE XapaKTePUCTUKHU MOmyssun. [lomynsmuus kak OMOJIOruYecKkas CHCTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUYECKUX OaphepoB M OCOOEHHOCTEW OHOJIOTUH BHIIOB B
(bopMUPOBaHUU MTPOCTPAHCTBEHHOM CTPYKTYpPHI MOMYJIsAil. OCHOBHBIE MTOKA3aTEIH MOMYJIAUU:
YHCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHas W TOJOBas CTPYKTYypa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIMSL.

Dkonorudeckas CTpyKTypa momyisiiuu. OLeHKa YUCICHHOCTH MOmynsuuu. JluHamuka
HOMYJISIUK U € perysiius. buotudeckuii moreHuan nomnyaauud. MoaenupoBaHue TUHAMUKA
nomyssiuu. KpuBble pocta uucieHHOcTH mnomyisuuu. Kpuble BbbkuBaHus. Perymsnus



YUCIIEHHOCTH MOMYJISIUA: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT TIUIOTHOCTH.
DKOoJIOrHYecKre CTpaTeru BUIOB (1- U K-cTpaterun).

[TonsitTne 00 skonmormveckod Hwuimie Buaa. Mectoobutanue. MHoOromMepHas MOIEIb
skosiornyeckot Humm k.M. Xarunncona. Pa3mepsl sxonorundeckoil Humd. [loteHnuansHas u
peann30BaHHAS HUILIH.

Bun xak cucrema nomynsuuil. Apeanbl BUIOB. BuIbl M MX KM3HEHHbBIE CTpaTETHU.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIIOBEJIECHHUS M MHIpalMil >KUBOTHBIX. bHojgornueckne MHBa3HMU
Yy’KEPOJHBIX BUOB.

JdemoncTpanuu

IToprper: [Ix. M. XaTunHCOH.

Tabmuip! 1 cxeMbl: «DKOJIOTHUECKUEe XapaKTepUCTUKU nonysiuuny, «[IpoctpancTBennas
CTpPYKTypa mnonyysinun», «Bo3pactHele mnupamuael nomyiasuum», «CKOpPOCTh 3aceieHus
NOBEPXHOCTU 3€MJIM Pa3IMYHbIMM OpraHusmMammn», «Moxenp skosnornueckoil Humm Jx. U.
XaT4UMHCOHAY.

O6opynoBanue: repOapuu pacTeHHUM, KOJJIEKIIUU KUBOTHBIX.

JladopaTopnasi padora «I[IpucrnocoOneHus ceMsH pacTEHUN K pacCEICHUION.

Tema 9. Jxos10rus cood1eCTB. IKOJOTHYeCKHE CHCTEMBbI.

CooOmiectBa opranu3mMoB. buorieHo3 u ero cTpykrypa. CBsi3u MEXIy OpraHH3MamMH B
OHoILIEHO3E.

OxocuctemMa Kak OTKpbiTas cuctema (A. JIk. Tenciam). @DyHKIMOHAIbHBIE OJOKH
OpPTaHU3MOB B JKOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTHI, PeayleHThl. Tpodudueckue ypOBHH.
Tpodudeckue nenu U cetu. AGuoruyeckue OOk dKocucTeM. [10YBBI U WIIBI B 3KOCHCTEMAX.
KpyroBoport BelecTB U MOTOK SJHEPTUH B 3KOCUCTEME.

OCHOBHBIE TOKA3aTENN YKOCUCTEMBI. buomacca u npoaykuusa. JKOJIOTHYECKUE TUPAMUIbI
gucel, OMoOMacchl U SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpasieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKUeccuH. llepBUuHbIE U BTOPHYHBIE CYKIIECCUU U HX
NPUYHHBL. AHTPONOTEHHBIE BO3JEHCTBHS Ha CyKieccuu. KimMmakcHOe COOOIIECTBO.
buopa3noobpasue 1 mosIHOTa KPyrOBOPOTA BEUIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipupoansle 3KOCHUCTEMBL. JKOCUCHEMbl 03EP U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenetl, Ny CMvlHb.

AHTpPONIOT€HHbIE  3KOCUCTEMBI.  ATrposKocucTema. ArponeHo3. Pazmuums Mexny
AQHTPOIIOTE€HHBIMU U MPUPOJIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢iopa u dayHa.
CunaHTpomnu3amusi ropoackoil  (ayHbl. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aWMOJCWCTBHUI  OpraHU3MOB B
sKocucTeMax. Ponb kackaonozo s¢ghghekma u 6ud08-30uduxamopos (Kiouesvix 6uU008) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc dHEPruM W BEHIECTB MEXIY CMEXHBIMU
SKOCUCTEMAaMHU. YCTOMYMBOCTh OPraHU3MOB, TMOMYJSIMA W OKOCUCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3ICHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HeHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl HSKON02UUECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030elicmausi. MeTooI0russ MOHUTOPUHIAa €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.



JdemoHcTpauuu

[optper: A. Jlx. Tencau.

Tabmumet u cxembl: «CTpyKTypa OHMOIIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeCay,
«9JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYHIbl OPraHU3MOB B SKOCHUCTEME,
«KpyroBopor BemecTB B 3KkocucteMe», «llemu mnuTaHus (macTOMIMHAS, JIETPUTHAS)»,
«OKoJNIorHyUecKas MUpaMuia Yucen», « IKOJIOTHudecKasl mupaMua OuomMacchy, « IKOIOTUYECKast
nupamunaa sHeprum», «OOpasoBanue Oomora», «llepBuuHas cykueccus», «BoccraHoBiIeHUE
jJeca mocie moxapay, «IKocucrema o3epa», «ArpoueHos3», «KpyroBopoT BemEeCTB M MOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypooskocucTem.

O6opynoBanue: repOapuy pacTeHU, KOJJICKIIMM HACEKOMBIX, Yydelia MTHI[ U 3Bepei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIINX PACTCHHI, aKBApUYM KaK MOJIETbh YKOCUCTEMBI.

IIpakTuyeckasi padora «/3yuenue u onrcanmue ypoo3IKOCHCTEMBD».

JladopaTopnas padora «/3yueHnue pasHOOOpa3us MEJIKUX MMOYBEHHBIX YJICHUCTOHOTUX B
pa3HBIX IKOCHCTEMAaX).

IKeKkypeusi «IDKCKypcHsi B TUITUYHBINA OMOTEOIeHOo3 (B AyOpaBy, Oepe3HsK, elNbHHK, Ha
CYXOJOJIbHBIN WJIM OWMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpCHsi « IKCKYPCHS B arpOIKOCUCTEMY (Ha T0JI€ WIIA B TETTHYHOE XO3SMCTBO)».

Tema 10. Buocdepa — rnodanpHas IKocucTeMa

Buocdepa — obmermanerapHast o0ojmouka 3eMid, I€ CYLIECTBYeT HJIM CYIIECTBOBaJa
KU3HB. PazBuTHe npencrapienuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. W. Bepnaackoro o
ouocdepe. O6mactu 6uocheps! u e€ coctas. JKupoe BemecTBo 6nochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyIecTBoBaHusl Ouochepbl. OcobenHoct 6rocepsbl Kak riodaabHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocgepe. KpyroBopoTbl BemectB
OMOreoXMMHUYECKHE ITUKITBI (YTiIepoia, a30Ta). PUTMuYHOCTH siBjeHUH B Onocdepe.

3oHanbHOCTE OMochepsl. [lonsiTne o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHbBIC
Jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI, TyCTHIHU, TPOIIHMYECKUE Jieca,
BBICOKOTOPBs. KiMar, pacTuTeNbHBIN U )KUBOTHBIH MUpP OMOMOB CYIITH.

CtpykTypa U (QyHKUHSA SJKHUBBIX CHCTEM, OLEHKa HMX PECYpCHOro TMOTEeHIHala W
OouochepHbIX QYHKIIHIA.

JdemoncTpauuu

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

Tabmumpl n cxemsl: «I'eochepsl 3emmm», «KpyroBopot a3ora B mpupozae», «Kpyrosopor
yraeposaa B npupozae», «Kpyrosopot kucinopoaa B npupoae», «KpyroBopor Boasl B mpupoe»,
«OcHoBHBIE Omombl cymmy, «Kmumarnyeckue mosca 3emmu», «Tynapay», «Taiiray,
«Cmemannbii - nec», «llupokonmuctBennsiii  jec», «Cremb», «CaBaHHa», «IlycThIHSY,
«Tponuyeckuii necy.

O6opynoBanue: repOapuu paCTEHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpYyKaWOIIAs cpeaa

DKONOTHYeCKHe KpHU3UChl M WX NpUYMHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOW cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pazpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3mMeHeHue KiumMara.

AHTpOIIOTEHHOE  BO3/CICTBHE HA pPACTUTEIbHBIA M KUBOTHbII Mup. Oxpana
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIE MPUHIIUIIBI OXpaHbl TpUpobl. KpacHbie KHHTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300J0THYESCKHC
MapKH.



OCHOBHBIC TPUHITUIIBI YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA U NPUPOABI. PannonamsHOE
IPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYecKOoro pasHooOpasust 3emin. OOmme
3aKOHOMEPHOCTH TJIOOATBHBIX SKOJOTHIECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
U €T0 BEPOSITHBIE ITOCIIEICTBUSI.

PazBuTHE METONOB MOHUTOPHHTA pA3BUTHSl OIACHBIX TEXHOTEHHBIX IIPOIIECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
aHepeemuxke. buonocuyeckoe pasnoobpasue u duopecypcvl. Hayuonanvnvle ungopmayuontule
cucmemsl, obecneyugarowue O0OCMyn K UHDOpMAYyUU NO COCMOSHUIO OMOENbHLIX BUO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3K0CUcmem u cnocooos 6opbovl ¢ HUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3emMHuIX IKOCUCTEM.

JdemoncTpauuu

Tabmumpl u  cxembl: «3arpsizHeHHEe artMmocdepb», «3arps3HeHue THAPOChHEphD,
«3arps3HeHne  TouBbl», «llapHUKOBBIN AddexT», «Ocobo oxXxpaHseMble NPUPOTHBIC
TEePPUTOPUNY, «MOJeNn yIpaBIsieMOro MUPAY.

Ob6opynoBanue: ¢ororpaguu OXpaHSAEMBIX pPACTCHUA U JKUBOTHBIX KpacHOW KHHUTH
Poccuiickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MH
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIIMMUCS
POrpaMM CPETHETO O0IIeT0 00pa30BaHus: TMIHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType JTUYHOCTHBIX pe3yibTaTOB OCBOEHUS MPOTPaMMbl MO OHOJOTHH BbIIEICHBI
CICNYIOIINE COCTaBIAIONIME: OCO3HAHWE OOYYaIOIMIMMKCS  POCCHMCKON  I'pakIaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOONPENIEIEHUIO,
Hanuuyue momuéayuu K OOydeHHIO OWONIOTHH, yeneHanpaeieHHoe pazeéumue BHYTPEHHUX
yOKICHUI JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYaAIOLIUXCSl PYKOBOACTBOBATHCSA B
CBOEH  JEATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYLIUMU  CHUCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTMYECKOH  KYJIbTYPHI,
cnocooHoCmu cmasumy UENHA U CTPOUTH KU3HEHHBIC IJIaHbI.

JInaHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMbl 110 OMOJIOTUU JAOCTUTAIOTCS B €AMHCTBE
y4eOHOM M BOCTIHUTATENbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIECHHOCTSAMHM, IPUHATHIMHU B
oOmiecTBe MpaBUJIaMH U HOPMAaMHU MOBEACHHUS M CIOCOOCTBYIOT IpOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUsI BHYTPEHHEN MO3WLIMH JIMYHOCTH, aTPUOTU3MA U
YBaXEHUS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TPyJa M CTaplleMy IOKOJEHHUIO, B3aHMHOIO
YBOXCHHS, OEPEeKHOT0  OTHOIICHHWS K  KyJIbTYPHOMY  HACICIUI0 H  TPAJAUIHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepannu, MpUpoOaEe U OKPYKaIOLIEH cpeie.

JInaHOCTHBIE pe3yJIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus» J0IKHBI OTpaxarhb
TOTOBHOCTb M CHOCOOHOCTH O0y4YaroIIMXCsl PYKOBOACTBOBATHCS C(HOPMHPOBAHHONW BHYTpPEHHEM
MO3ULIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlUi, TMO3UTUBHBIX BHYTPEHHHUX
yOKICHHUI, COOTBETCTBYIONIUX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEecTBa,
pacuIMpeHre KM3HEHHOIO ONbITa M OIbITA JAEATEIbHOCTH B IIPOLIECCE PEaTU3alMU OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOM 1E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1)rpaxaanckoro BOCIMTAHUS:

Cc(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3WIMU  OOYyYaromerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0Os3aHHOCTEH, yBaKEHHE 3aKOHA W
MPaBOMNOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelIeHny y4eOHBIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJIHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATSH €€;

YMEHHE yYHUTHIBAaTH B  CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHbIMU yOeXKICHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMA U COLIMAIbHBIM
MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB NP 00CYX ACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COAECPIKAHMUS,

TFOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOM EATEIHOCTH;



2) IATPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpa, CBOIO
Ponuny, cBOH SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOUIEHHE K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIbI,
JIOCTHXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAHOBIIGHHE U pa3BHUTHE
OMOJ0TUM, TOHUMAaHK 3HAaUeHUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIECTBa;

ujciHast yOeKIEHHOCTh, TOTOBHOCTH K CIIYKCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHONICHHWE K MHUPY, BKJIIOYAsl ICTETUKY OBbITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKE YMOLIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

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

5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBHOI0 (JIaroONnoJIy4usi:

MOHUMaHWE W pealn3alus 3JI0pOBOro M 0e30MmacHOro oopasza KU3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COQIaHCHPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perynspHas (QuU3MYEcKass AaKTUBHOCTH), OEpPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXHUYECKOMY 3710POBbIO;

NOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYaAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS alKOTOJs,
HapKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JI00ue;

TOTOBHOCTb K aKTUBHOM J€SATEIHHOCTH TEXHOJIOTMYECKON M COLIMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCThP ~ MHUIMUPOBATh, IUIAHUPOBATb U CAMOCTOSATENIBHO  BBIMOJHATH  TaKyIO
NEeSITENIbHOCTD;

UWHTEpEC K pa3imuyHbiM cepam mpodeccCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHEIN BBIOOp OyayIel npodeccun U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:



9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUHUKY JKU3HHM Ha 3emIie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyJBTYyphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MIOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOIIEH CPENIbl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIOCOOHOCTH UCTOJB30BaTh MPUOOpETaeMble TIPU W3YUYCHUH OMOJIOTUW 3HAHUS U YMCHUS
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHHEM (COONIOICHUE
IIpaBUJI MOBENCHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B 3KOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OnoCchephl);

AKTUBHOE HEINPUATUE NECWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOIArONMPUSATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEANPUHIMACMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJIU4Me pPa3BUTOTO HKOJOTMYECKOTO MBIIUIEHHS, SKOJOTMYECKOW KYJIbTYpPbI, OIbITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COUMAIIBHOM IPAKTUKE, TOTOBHOCTH K YYacTUIO B
MIPaKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKd ¢ OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HAa JUAIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE A3bIKOBOM M YNTATEIBCKON KYJIBTYpPBI KAK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U TIO3HAHUSI MUDA;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIEHUS 00 OKpYKaroLeM
MUpE Kak O €IWHCTBE MPHUPOAblI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEH M pelIeHnH MpobdiieM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JUISI COBPEMEHHOW ITUBUIIM3AINH: 00ECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULMHBI, CO3JaHHE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemath pecypcHble MpobieMbl pa3BUTHS YEeJIOBEUYECTBA, IOUCKA MyTeil BhIXOJa U3 TN100aIbHBIX
IKOJIOTHYECKUX MPOOJIeM U 00eCTIieueHus Mepexoaa K YyCTOWIMBOMY Pa3BUTHIO, PAIlMOHATLHOMY
UCIIOJIb30BAaHUIO MTPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyUYE€HUU OHOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KyJbTYpbl, €CTECTBEHHO-HAyYHOHl TI'PAaMOTHOCTH, KaK COCTAaBHON 4YacTU (PYHKIIMOHAIbHON
IpaMOTHOCTH O0ydJaronmxcs, popMupyemMoit Ipu U3y4yeHUH OHOJIOTUY;

MOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJydyaeMble 3HAHUS [Js aHaiu3a U OOBSCHEHUS SIBICHUMN
OKPYXAaIOIIer0 MHUpPa M MPOUCXOIAIIMX B HEM H3MEHEHMH, yYMEHHUE JesaTh O0OCHOBaHHBIE
3aKJTFOYCHHUS HA OCHOBE HAyYHBIX (DAaKTOB W MMEIOMIMXCS JAaHHBIX C IEThI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS MJi1 pelICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHIX;

OCO3HAHUE I[EHHOCTH HAY4YHOW NeATEeNbHOCTH, TOTOBHOCTb OCYILECTBIIATH MPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENHbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.



METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUs yueOHOro mpeamera «buojorus» BKIIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHMS MHMPOBO33PEHHSI OOYYAIOIIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(rKy METO/I0B IMO3HAHUS, HCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeJJOBaHUE, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyrHe); YHUBEpCaJbHbIC
y4yeOHbIe JeHCTBUS (IMO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISTUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBaHre (PyHKIIMOHAIBHONH TPAaMOTHOCTH M COLIMATBHOW KOMIIETCHIIUH OOYYaroIIUXCS;
CIOCOOHOCTh 00y4Jarmuxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCAJIbHbIE ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COIMAJIBHOM MPAKTHUKE.

B pesynbrare wu3ydeHuss OHMONOTMHM Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs Y
oOyuatomierocss OyayT copMmupoBaHbl MO3HABATEIbHBIE YHUBEPCAIbHBIE YYEOHBIC JCHUCTBUSA,
KOMMYHHMKATHUBHbIE YHUBEpCAJbHbIE Yy4eOHble JACWCTBUS, pEryIsITUBHbIE YHHUBEpCaJIbHBIC
y4eOHbIe AeMCTBUSI, COBMECTHAS I€ATEIbHOCTD.

MertanpeaMeTHbIe Pe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro o0Iero oO0pa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBi1ageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1)0a3o0Bble JJornyecKue AeMcTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTyallM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHM 3HAHUN TMPUEMBI JIOTMYECKOTO MBIIIJIEHUS (aHanu3a,
CHUHTE3a, CpaBHEHMS, KiaccU(pUKaAIMU, OOOOIICHMS), PaCKphIBaTh CMBICT OHOJOTHYECKHUX
MOHSTHH (BBIIEATH KX XapaKTEPHbBIE MPU3HAKHN, YCTAHABIUBATh CBS3H C JPYTHMH IMOHATHSIMH);

OTpEACNATh LETN AeATEeIbHOCTH, 3a]aBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTHMYECKHE MOHATHUS ISl OObACHEHHS (AKTOB U SIBICHUU KUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKIEHUs (MHIyKTUBHBIC, JICHyKTUBHBIE, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTPUBAEMBIX SBICHUSIX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIIOUEHHUS;

MPUMEHSTh CXEMHO-MOJICbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIECTBECHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OHMOJIOTHUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IJIaH PELIECHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMaTEePUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YJIHTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEICTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH, PAa0OTy B YCIOBHSIX pPEaTbHOr0, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2)0a30Bble HCCIeN0BaATEIbCKUE TeHCTBHS:



BJIAJICTh HaBBIKAMHU y4EOHO-HCCIIECIOBATENBCKON W MPOCKTHOW IEATEIILHOCTH, HaBBIKAMHU
paspernieHus: npodsieM, COCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
pelIeHus MPAKTUIECKHX 337124, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONIB30BaTh PA3JIMYHbIC BUJBI ACATEIBHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINN, TPEOOPa30BAaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYallUsX, B TOM YHCJIE IPH
CO3aHUH YYEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUPOBATh HAYYHBIA TUI MBIILICHUS, BIAACTh HAYYHOW TEPMHUHOIOTHEH, KIIOYEBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 0Opa30BATECIbHOU ACATEIHHOCTH W
JKU3HECHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalIM3MpPOBaTh 3a7ady, BBIABUTATH
THIOTe3y €€ pelIeHus, HaXOAWTh AapTyMEHTHI JUIsl J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIOMyYEHHBIE B XOJ€ pEHICHUS 3aJauyd pe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM, OLEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBIN ITOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JECHCTBUS B
po(heCcCHOHATBFHYIO CPeny;

yMETh TIEPEHOCHTHh 3HAHUS B  T[O3HABATEIBHYID M  MPAKTHUYECKYI0  00JIacTH
KHU3HEICATEILHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIC HJCH, MpEAJaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTh
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIUE ATbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGPOpMAHH (TEKCTEe Y4EeOHOro MocoOus,
HAYYHO-TIOMYJISIPHON JTHTEepaType, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (opm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampOChl M MPUMEHATh DPA3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoit HHGOpMaIuu, HEOOXOIUMOH JIJIsl BBIIOJIHEHUS YIeOHBIX 3a/1a4;

nprOOpeTaTh OMBIT HCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTHBHOTO HCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY MpeACTaBICHUS OUOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIH SI3BIK B KA4eCTBE CpPENCTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMaNKe: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe M MaTeMaTWYeCKHE 3HAKH M CHUMBOIIBL,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alIUThl MHGOpMAIUU, HHPOPMAIMOHHOM
0€30MacHOCTH JIUYHOCTH.

Ogiiaienne YHHBEpPCAIbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

1)o0menne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEX Cdepax KU3HU, AKTUBHO Y4aCTBOBATh B JUAJIOTE
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUSI OTHOCHTEIBHO BBINIOJHEHHS TMpeIiaracMoil 3aJadd, YYHTHIBATb HMHTEPECHl U
COTJIACOBAHHOCTH MO3UIIUI APYTUX YIACTHUKOB JHAIIOTA WIH JTUCKYCCHH);



pacrmo3HaBaTh HeBepOalibHbIEe cpeAcTBa OOLICHUS, MMOHUMAaTh 3HAUYEHHE COLMATbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(JIMKTHBIX CUTYAIHid, YMETh CMATYaTh KOH(MIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHUS U B3aUMOJCHCTBUS, MOHUMAaTh HaMEPEHHUS
JOPYTHUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOLICHHE K COOECeTHUKY U B KOPpEeKTHOU (opme
(bopMyIIMpPOBAaTH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JAraTb CBOIO TOYKY 3pPEHHUSI C MCHOJIb30BAHHEM S3bIKOBBIX
CPEICTB.

2)coBMeCTHAS IeATEJIbHOCTD:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaTbHOW paOOTHI MpH
peleHnH OMOIOTUYECKOH MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YUECOHOW 3a/1a4u;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4éTOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;

NPUHUMATh LETU COBMECTHOM JESITeNIbHOCTH, OpPraHU30BBIBATH M KOOPJAUHUPOBATH
JNIEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBIATH IUIAaH JEHCTBUHM, pACHPENENSITh POIU C Y4ETOM
MHEHUH YYaCTHHKOB, 00CYXJIaTh pe3yIbTaTbl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA U KAXKIAOTO YYaCTHHKA KOMAaHJbI B OOIIUN pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEH C IMO3ULWU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISATh TMO3UTUBHOE CTPATErMUECKOE I[IOBEJECHUE B PA3IUYHBIX CHUTYalMsX,
MPOSIBIISITE TBOPYECTBO ¥ BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTHBHBIMU 1€fiCTBUAMM:

1)camoopranu3zaums:

UCIIONIb30BaTh OWOJIOTMUYECKHE 3HAHUS JJs BBIABICHUS NPOOJIEM W HUX pEIICHUS B
JKU3HECHHBIX U YYEOHBIX CUTYaIIHSX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH LIE€JeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYINKaX IO OTHOIIEHUIO K XKMBOW NMPHUPOAE, CBOEMY 3I0POBbIO U 3/I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIBHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIC 3aJaydl B 00pa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO COCTABJISITH TIJIAH PEIICHUsS TMPOOIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

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

OLICHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (OPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMUA B PA3HBIX 00JIaCTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;



BJIJICTh HAaBBIKAMU I103HABATEIbHON pe(IEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUI
1 MBICIIUTCIIBHBIX IMPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIGHKU CUTYyalllH, BHIOOpA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX NIPH aHAIN3€E PE3YIbTaTOB JEATEIbHOCTH;

3)npunsiTHe ce0s M APYrux:

MMPpUHHUMATDH CCGH, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTHI IPYTUX NIPH aHAJIN3€E PE3yIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH JPYTroro 4YeJI0BeKa.
INPEAMETHBIE PE3YJIBTATDI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS COAepkaHUs ydeOHoro mpeamera «buonorus» Ha
yriIyOJE€HHOM ypOBHE OPUEHTHPOBAHBI Ha oOecrieueHue NpoprIbHOr0 00ydeHus: 00yUJaromuxcs
Oomonorun. OHM BKIIOYAIOT: crenuduyeckue s OWONOTMHM HAay4YHBIE 3HAHUS, YMEHUS U
CrocoObl JEWCTBHI TIO OCBOCHHMIO, HWHTEPIPETAlMd W MPeoOpa3OBaHUIO 3HAHUM, BUIBI
JESTENIbHOCTH MO TMOJYyYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHUIO B Pa3jMYHbIX Y4YeOHBIX, a
TaK)Ke B peasIbHBIX )KM3HEHHBIX CUTyauusx. [IpeameTHble pe3ybTaThl IPEACTaBICHbI 110 ro/laM
U3YYCHHSI.

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

c(OpMHPOBAHHOCTh 3HAHHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HaykK, B
(GOpMUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B IMO3HAHWU 3aKOHOB TIPUPOILI U
peleHrur IpoodieM PalMOHAIBHOTO IPUPOIOTIONB30BAHUS, O BKIIAJE POCCUUCKHX U 3apyOEeIKHBIX
y4€HBIX B pa3BUTUE OUOJIOTHH;

BJIQJICHUE CHCTEMOI OWOJIOTMUECKHUX 3HAHWIl, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHE TEPMHUHBI U TOHATUS (PKWU3HB, KJIETKA, OPraHU3M, METa0OoJu3M, TOMEOCTa3,
CaMOPETYJISIIHSI, CaMOBOCIIPOU3BEICHUE, HACIEICTBEHHOCTh, N3MEHUYUBOCTh, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerounas Teopus 1. IlIBamna, M. IlIneiinena, P. Bupxosna,
XpoMocOoMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. V. BaBunoBa — o meHtpax
MHOT000pa3usi M MPOUCXOKIACHHS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, PACHICTUICHUS, YUCTOTHI TaMET, HE3aBUCUMOT0 HaclienoBanus ['. Menens,
TOMOJIOTUYECKHX PSIJOB B HAcleICTBeHHOW wu3MeHuYnBocTH H. W. BaBuiopa), mpuHIUTIBI
(KOMILIIEMEHTapHOCTH );

BJIQJICHWE OCHOBHBIMH METOJaMH HAY4YHOTO MO3HAHUS, UCIOJIB3YEMBIX B OMOIOTUYECKUX
MCCJICTOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0IeHIE, SKCIIEPHUMEHT);

yYMEHHE BBIACNATh CYIIECTBEHHBbIE MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U DYKApHUOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcje OakTepuii, TpuOOB, pacTeHHIA,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB M CUCTEM OPTraHOB PACTCHHM, KHUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEILHOCTH, MPOTEKAINX B OpraHU3Max pacTeHWH, >XUBOTHBIX U
YeJI0BEeKa, OMOJIOTMYECKUX MPOIIECCOB: 0OMEHa BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OpoXxeHus, aBTOTPOGHOTO U TETepOTPO(HOr0 THMOB NMUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, YMOpUOreHe3a, MOCTIMOPHUOHATILHOTO Pa3BUTHS, PA3MHOKCHUS,
WHAWBUAYATBHOTO Pa3BUTHS OpraHu3Ma (OHTOIeHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOODA;



YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAY OpPraHOMAAMU KIETKH M HUX (PYHKIHUSIMH,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKUMIMHU, MEXKIY OpraHaMH M CUCTEMaMU OPTaHOB Y
pacTeHHi, >KUBOTHBIX M YeJOBEKa M MX (YHKIMUAMH, MEXKIY CHUCTEMaMH OpPIraHOB M UX
GYyHKIUSAMHU, MEXIY dTanmaMu OOMEHa BEUIECTB, dTamaMH KJIETOYHOTO IMKJIAa U YKU3HEHHBIX
IUKJIOB OPraHuW3MOB, JTalaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpeabl OOUTAHHUS;

YMEHHUE BBISBIISATH OTIUYUTENIbHBIE NMPU3HAKU KMBBIX CHCTEM, B TOM YHUCIIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO 1
CHUMBOJIMKY JJIS IOKA3aTEeNbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKHUX TPYIII;

YMEHHE pelIaTh OMOJIOTUYECKHE 33Ja4H, BBIBIATH HPUYMHHO-CIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TNPOIECCAaMU M SIBICHUSMH, JI€1aTh BBIBOABI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHUE PabOThl, COOMIONATh MpaBHiia HpU
paboTe ¢ yueOHbBIM U 1abopaTOpHBIM 000pYI0OBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys Lenb UCCIeI0BaHuUs, aHATM3UPOBATh MTOJIyYEHHBIE Pe3yJIbTaThl U JIeJIaTh BBIBOIBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OWONIOTHH, SKOJIOTHH M
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MyOJUYHO MPEACTABIATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OILIEHUBATh OJTUYECKUE aCMeKThl COBPEMEHHBIX HCCIEI0BaHUNA B 00JacTH
Ouonoruu W MenuUUHB (KJIOHHPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIpPABICHHOE
U3MEHEHHE TeHOMa U CO3aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymiel mpodecCuOHaIbHOM AesITeNbHOCTH B
oOnactu OMOJIOTUU, MEIUIMHBI, OMOTEXHOIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HUCTBa, MUIIEBON
IPOMBIIIJICHHOCTH, YIWIyOIsATh TO3HABATENbHBIA HHTEpEC, HAINpaBICHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccu U MPOAODKEHHE OHWOIIOTHYEeCKOro 00pa3oBaHUS B
OpraHM3aIMaX CpeIHEro NpodeccuoHaIbHOT0 U BBICIIET0 00pa30BaHUsl.

[IpeameTHBIE pE3yNbTaTBl OCBOSHUS ydeOHOTO mnpenmera «buonorus» B 11 Knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHUI O MECTE M POJIK OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAHUN COBPEMEHHOM €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB
IPUPOJBI U PEUICHUH SKOJIOIMYECKUX MpOoOJeM YelOBEYeCTBa, a TAaKKe B PEIICHHWU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONb30BaHUs,, U B (OPMUPOBAHMM IICHHOCTHOTO OTHOILEHHS K
npupoze, oOIIeCTBY, YENOBEKY, O BKJIAJ€ POCCHICKMX U 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHH;

yMEHHE BJa/IeTh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpAasl BKIIIOYAET OMPENENICHUs U
NOHMMaHHE CYIIHOCTH OCHOBOIOJAralolUX OWOJOTHYECKUX TEPMHUHOB M TIOHATHHA (B,
sKocucTema, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTeTHuYecKas Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 MyTsSX U HampaBICHUSIX
sBommonnu, B.W. Bepranckoro — o 6mocdepe), 3akoHbl (TeHETHYECKOTO paBHOBecHs k. Xapau
u B. BaiinGepra, 3aponbimeBoro cxonacrtsa K. M. bapa), npasuna (Munumyma HO. JluGuxa,
AKOJIOTMUYECKOH MUpaMUIBI SJHEPTHUH ), TUTIOTE3bI (TUoTe3a «Mupa PHK» V. I'unbepra);

yMEHHE BIAJeTh OCHOBHBIMH METOJIaMH HAyYHOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTUYECKUX MCCIEAOBAHUAX >KUBBIX OOBEKTOB U DJKOCHCTEM (ONMHUCaHHE, H3MEpEeHHE,



HaOJII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHUH B
pUpOJIE;

YMEHHUE BBIACTATh CYIIECTBEHHBIC IPU3HAKU: BHUAOB, OHOrCOIICHO30B, JKOCHCTEM U
Oouocdepsl, CTAOMIM3UPYIONIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa,
AJIONATPUUECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JBWKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH/| MOIMYJIALNHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIlpaBJICHUH 3BOIIOLINH, KPYTOBOPOTA BELIECTB U MOTOKA YHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHaBIMBaTh B3aMMOCBSI3U MEXAY MPOIECCAMU D3BOJIOLUHU, JBUKYLIIIMHU
CHWJIaMU aHTpPOIOTeHe3a, KOMIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM M MPUCHOCOOIEHUSMU K HUM
OpPraHU3MOB;

YMEHHUE BBISBIIATH OTJIMUYUTEIbHBIC PU3HAKHU KHUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh BUIOB
K cpene oOurtaHusi, aOMOTHYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3E
OpPraHU3MOB B COOOIIECTBAaX, aHTPOIIOTCHHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOLINE apIyMEHTHI, OMOIIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTEeJIbCTBA POJICTBA OPTraHU3MOB pAa3HBIX CHUCTEMAaTHUECKUX TPy,
B3aMMOCBS3M OpPraHU3MOB M Cpefbl OOMTaHUs, €AMHCTBA UYEJIOBEYECKUX pac, HEOOXOIUMOCTU
COXPaHEHUS MHOrooOpasusi BUIOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

YMEHHE pelIaTh OMOJIOTMYECKHE 33Ja4H, BBIABIATH HPUYMHHO-CIEJCTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMU OHOJOTHYECKMMH TPOIECCAMU M SIBICHUSMHM, JI€1aTh BBIBOABI U
IPOTHO3bl HA OCHOBAHMH IOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOpATOPHBIE M MPAaKTHYECKHUE PabOThl, COOMIONATh MpaBHiia TpU
pabote ¢ yueOHbBIM U 1abopaTOpHBIM 000pYI0OBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys Ledb UCCeI0BaHus, aHATM3UPOBATh MTOJIYYEHHBIE Pe3yJbTaThl U JeJIaTh BBIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe MO OWMOJIOTHHU, SKOJOTHH M
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MyOJUYHO MPEACTABIATH
MOJTy4YEHHBIE PE3yJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHE OICHMBATh THUIOTE3bl W TEOPHUH O TMPOUCXOXKICHUH JKWU3HM, YeJOBeKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0aX MPeJOTBpAIEHHs TI00aIbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyaymielt mpodecCuOoHaIbHOM JesTeIbHOCTH B
o0jmactu  OMOJIOTHMH, DSKOJOTUH, TMPUPOJOINONB3OBAHMS, METUIMHBI, OHOTEXHOJOIHH,
IICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SKCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIIyOJIsTh
NIO3HABATENbHBI WHTEPEC, HANpPaBICHHbII Ha OCO3HAHHBIH BBIOOP COOTBETCTBYIOIICH
npodeccuu M MPOAOHKEHUE OHOJOTHYECKOro O0Opa30BaHUS B OpPraHU3AIMSAX CPETHETO
po()eCCHOHAIBHOTO U BBICIIETO 00pa30BaHMUS.



TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontponbnbsie IlpakTnyeckue
NMPOrpaMMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchbl
1 buonorus kak Hayka 1 bubmorexa LIOK
4 https://m.edsoo.ru/7f41c292
) JCUBLLE CHCTE . ) bubmuoreka [{OK
UBBIC CUCTEMBI U X M3YYCHU
4 https://m.edsoo.ru/7f41c292
bubmunoreka LIOK
3 b 2 0.5
HOTOTHA FOTeTiH https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
4 X 10 1 1
HMITHECKAA OpratHsatus et https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2
. CTpoCHHE H pyHKIUH KICTKH 8 https://m.edsoo.ru/7f41¢292
6 OOMeH BeIeCTB U MpeBpalleHue YHEPTHH B 9 ) bubnmoreka [JOK
KIIETKE https://m.edsoo.ru/7f41¢292
HacnencTeennas nuadopmanus u but6mmoreka [IOK
7 . 9 0.5
peanu3anus e€ B KJICTKE https://m.edsoo.ru/7f41c292
2 Kutste S — 6 ) bubmuoreka [IOK
WU3HEHHBIN UKJT KJICTKU
. https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
1 1.
? CTpOCHHE 1t PYHKLHH OPraKu3MOB / > https://m.edsoo.ru/7f41¢292
bu6 OK
10 PazmHoXeHue U pa3BUTHE OPraHU3MOB 8 1 1.5 h:tlp::jl/(;z.eelilasi.ru 17841292
11 I'enernka — Hayka O HaCJIEACTBEHHOCTH U 2 0.5 Bubmuotexa [JOK




HN3MCHYMUBOCTU OPTaHN3MOB

https://m.edsoo.ru/7f41¢292

12 3aKOHOMEPHOC acJIeJICTBEHHOC 10 1 bubmmorexa LIOK
HOMEPHOCTH HACJIEICTBEHHOCTH
p A https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 https://m.edsoo.ru/7f41¢292
14 I'enetuka yenoseka. ITOroBbIii KOHTPOJIb 3 0.5 bu6muotexa [JOK
3HAHUM. ' https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
15 C 4 1
CIICKILAT Opramsmos https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
16 buoTtexHonorus u cuHTeTUYECKask OUOIOTUS 4 https://m.edsoo.ru/7f41¢292
17 PeszepBHoe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 102 13

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/
1|

Tema ypoka

KoanuecTBO 4acoB

Kontpoasn

Bcero
ble padoThI

IIpakTHYeck
ue padoTsl

JlaTa
H3yYeHH
s

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTelbHbIE
pecypcsl

buonorusa xax
KOMILJIEKCHAsI HayKa
M KaK 4acTh
COBPEMEHHOTO
oOmecTBa

5.09

bubmunoreka LIOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863
e632a

JKuBBIE CHCTEMEBI U
UX CBOICTBa

6.09

bubmmoreka [{OK https://m.edsoo.ru/863e6564

YpoBHeBas
OpTraHHU3aIus )KUBBIX
CUCTEM

8.09

bubnuoteka [{OK https://m.edsoo.ru/863e6564

Hcropus oTKpbITHA U
U3YYEHHUS KICTKH.
Knerounas teopus

12.09

bubnuoteka [{OK https://m.edsoo.ru/863e6e88

Metonsnl
MOJIEKYJIIPHOU U
KJIETOYHOU
Ouooruu.
[IpakTnueckas
pabora «M3yuenue
METOJIOB KJIETOYHOMI
Ounonoruu
(xpomarorpadus,
anekTpodopes,

0.5

13.09

bubnuoteka [{OK https://m.edsoo.ru/863e6e88




muddepeHIanTbLHOe
HEeHTpUYyTHPOBAHUE,
[TLIP)»

XMUMHYECKUHN COCTaB
KJIETKHA

15.09

bubnmoreka [{OK https://m.edsoo.ru/863e674e

MunepanbHbIe
BEIIECTBA KJICTKH, HX
Ouosornyeckas poib

19.09

bubnuoteka [{OK https://m.edsoo.ru/863e674¢

Opranuueckue
BEIIECTBA KJICTKUA —
OenKu.
JlaGopaTopHas
pabora
«O6HapyxeHue
OEIIKOB C TIOMOIIIBIO
Ka4eCTBEHHBIX
peaKLmii»

0.5

20.09

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

CBoiicTBa,
KJIacCUpUKALUS U
¢yHKIMN OEIKOB

22.09

bubnmoreka [{OK https://m.edsoo.ru/863e6b72

10

Opranuueckue
BEI[ECTBA KJIETKU —
YTJICBOAbL

26.09

bubnmoreka [{OK https://m.edsoo.ru/863e6870

11

Opranuueckue
BEIIeCTBA KJIETKH —
JIUTIH B

27.09

bubnuoteka [{OK https://m.edsoo.ru/863e¢6870

12

Hyxnennosble
kuciotel. JIHK u
PHK. JIaGopatopHas

0.5

29.09

bubnuoteka [{OK https://m.edsoo.ru/863e6d5c




pabora
«Hccnenosanue
HYKJIEHHOBBIX

KHUCJIOT, BBIACIICHHBIX

U3 KJIETOK
Pa3TUYHBIX
OpraHU3MOB»

13

Ctpoenue u
bynkun ATO.

Hpyrue

Hykieosuarpudocha

ol (HTD)

3.10

bubnuoteka [{OK https://m.edsoo.ru/863e6d5c

14

CekBeHUpPOBAHUE
JAHK. Metoapl
T€HOMUKH,
TPAHCKPUIITOMUKHU,
MPOTEOMUKH

4.10

bubnuoteka [{OK https://m.edsoo.ru/863e6d5c

15

Metonanl
CTPYKTYpPHOH
OHOIOTHHI

6.10

but6mmoreka [IOK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e
716¢

16

Tumel KJIETOK.
[Tpokapuotnueckas
KJIETKa

10.10

17

Crpoenue
3YKapUOTUYECKOU
KJIETKH.
[IpakTrueckas
pabora «M3yuenue
CBOMCTB KJIETOYHOU

0.5

11.10

bubmunoreka LIOK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e
716¢




MeMOpaHbDy

[ToBepxHOCTHBII bubnuorexa LOK
18 13.10 https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e
anmapar KJIETKH
716¢
OnnomeMOpaHHbBIE
OPTaHOMIBI KJICTKH.
Hpamirieckas bubmmoreka [JOK
19 padora zyxere 0.5 17.10 https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e
JIBUKCHHUS 716¢
[IUTOIJIa3MBbI B
PaCTUTENBHBIX
KJIETKax»
ITomyaBTOHOMHBIE
OpPTaHOUIBI KIETKU:
MUTOXOHJIPHH,
TUTACTHU/IBL.
JlaGopaTopHas bubnuorexa [JOK
20 paborta 0.5 18.10 https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e
«Hccnenosanue 716¢
TUIa3MOJIN3a U
JETUIa3MOJIN3a B
PaCTUTENBHBIX
KIIETKaX»
HememOpannbie bubmmorexa LHOK
21 20.10 https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e
OpPTaHOUIBI KIIETKU
716¢
Crpocue i bu6mmoreka [IOK
22 24.10 https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e

byHKIMH siapa

716¢




23

CpaBHuTENbHAS
XapaKTEPUCTHKA
KJIETOK DYKapHOT.
JlaGopaTopHas
pabora «M3yuenue
CTPOEHUS KIETOK
Pa3TUYHBIX
OpPTaHH3MOBY

0.5

25.10

but6mmoreka [IOK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e
716¢

24

AccuMmianysa u
JIACCUMUJISAIIAS —
JIBE CTOPOHBI
MeTaboau3ma. Turmel
0oOMeHa BEIIECTB.
JlaboparopHas
pabora «M3yuenue
KaTaJTUTHYECKOM
AKTUBHOCTH
dbepmeHTOB (Ha
pUMEpPE aMHJIa3bl
WM KaTaJa3bl)»

27.10

bubnmoreka [{OK https://m.edsoo.ru/863e766¢

25

DepMeHTaTUBHBIN
XapakTep peakiuit
KJICTOYHOTO
MeTabonu3ma.
JlaboparopHas
pabota «M3yuenue
(bepMEHTaTUBHOTO
paciienyieHus
MEPOKCH]IAa BOJOPOIA

0.5

7.11

bubnmoreka [{OK https://m.edsoo.ru/863e766¢




B paCTUTCIIbHBIX U
JKHBOTHBIX KJICTKaAX»

26

benku-akTuBaTopsl U
OETKU-UHTHOUTOPHI

8.11

bubnmoreka [{OK https://m.edsoo.ru/863e766¢

27

ABTOTpOGHBII THIT
oOMeHa BeIecTB

10.11

bubnuoteka [{OK https://m.edsoo.ru/863e7¢98

28

dorocuntes

14.11

bubnmoreka [{OK https://m.edsoo.ru/863e7c98

29

XeMOCHHTE3.
JlaboparopHas
pabota «CpaBHeHHe
TIPOLIECCOB
dorocuHTE3a U
XEMOCHHTE32)

0.5

15.11

bubnmoreka [{OK https://m.edsoo.ru/863e7c98

30

AnaspoOHbIe
Oopranu3msl. Buabl
OpOKEHUHI.
JlaboparopHas
pabora «CpaBHEHHE
IIPOIIECCOB
OpoXeHUs U
JIBIXaHUSD)

17.11

bubnuoteka [{OK https://m.edsoo.ru/863¢7aae

31

AspoOHbIe
OpraHu3Mbl. DTaIbl
SHEPreTUIECKOro
oOMeHa

21.11

bubnuoteka [{OK https://m.edsoo.ru/863¢7aae

32

OHeprus
MeMOpaHHOTO
rpaJiieHTa MPOTOHOB.
Cunrte3 AT®: pabora

22.11

bubnuoteka [{OK https://m.edsoo.ru/863¢7aae




npotoHHON ATO-

CUHTa3bI
bubnuoreka
1 Peakuuu marpruyHoro 24.11 [HOK
CUHTE3a https://m.edsoo.r
u/863e796e
bubnuoreka
Tpanckpunuus —
34 MAaTpUYHBIA CHHTE3 28.11 HOK
PHK https://m.edsoo.r
u/863e796e
35 Tpanciums i e€ 29.11 bubnuoteka [{OK https://m.edsoo.ru/863e796¢
3Tanbl
KonupoBanue
36 AMHHOKHCIOT. Potb 5.12 bubnuoteka [{OK https://m.edsoo.ru/863e796¢
pubocoMm B
OuocuHTe3e Oenka
Opranuzanys resoMa
37 y IPOKapuoT U 6.12
JYKapuoT
MonexynspHslie
38 MEXATHEMET 8.12 bubnmoreka [{OK https://m.edsoo.ru/863e796e
IKCIIPECCHH T€HOB Y
JYKapuoT
Bupycel —
BHEKJIETOUHBIC
39 (hOpMEI JKU3HU U 0.5 12.12 bubnmoreka [{OK https://m.edsoo.ru/863e7540

o0JmMraTHeie
Hapa3uThL.




IIpakTrueckas
pabora «Co3nanue
MOJICIIA BHPYCa

40

BupycHsie
3a00yIeBaHUS
YeJI0BEKa,
’KUBOTHBIX, PACTCHUI

13.12

bubnmoreka [{OK https://m.edsoo.ru/863e7540

41

HanorexHonoruu B
OHOJIOTUU U
MEIULINHE

15.12

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

42

JKu3HEeHHBIN UK
KIETKHA

19.12

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

43

Matpu4dHbIii CUHTE3
JIHK

20.12

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

44

XPpOMOCOMBI.
JlaboparopHas
pabota «M3yuenune
XpOMOCOM Ha
TOTOBBIX
MHKpOIIperapaTax»

0.5

22.12

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

45

Jlenenue KIeTKku —
MHUTO3

26.12

bubmunoreka LIOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863
e831e

46

Tumel KJIETOK.
Kapuokunes u
[IUTOKUHE3.
JlaboparopHas
pabora
«HaOmronenune

0.5

27.12

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292




MHUTO3a B KJIETKaX
KOHYMKa KOpEIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax )

47

Perynsauus
JKU3HEHHOTO IIUKJIA
KJIETOK

29.12

bubmunoreka LIOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863
e831e

48

Opranusm Kax
€IMHOE 1IeJI0e

9.01

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

49

TkaHu pacTeHHUil.
JlaGopaTopHas
pabora «M3yuenue
TKaHEW pacTeHUIN»

0.5

10.01

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

50

TkaHu >KUBOTHBIX U
YyeJIoBeKa.
JlaGopaTopHas
pabora «M3yuenue
TKaHEH KUBOTHBIX)

0.5

12.01

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

51

Opransbl. CucTemMbl
OpraHoB.
JlaGopaTopHas
pabota «M3yuenune
OpraHOB LIBETKOBOTO
pacteHus»

0.5

16.01

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

52

Omnopa Tena
OpraHU3MOB

17.01

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

53

JBr>xenue
OpraHU3MOB

19.01

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292




54

IIuranue
OpTraHU3MOB

23.01

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

55

ITuranue
MMO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenbHas
CHCTEMAa YejIoBeKa

24.01

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

56

[pixanue
OpraHu3MOB

26.01

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

57

Jlpixanue
MMO3BOHOYHBIX
JKUBOTHBIX
YyesoBeKa

30.01

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

58

TpancnopT BelecTB
y OpraHu3MOB

31.01

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

59

KposeHnocHas
cucreMa
HIO3BOHOYHBIX
AKHUBOTHBIX U
YeJioBeKa

2.02

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

60

Beinenenue y
OpraHu3MOB

6.02

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

61

3ammTa y
OpraHu3MoB

7.02

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292

62

NmMmmyHHas cucrtema
YyelioBeKa

9.02

bubnuoteka [{OK https://m.edsoo.ru/7f41¢292

63

Paznpaxumocts u
peryJsuus y

13.02

bubnmoreka [{OK https://m.edsoo.ru/7f41¢292




OpraHu3MOB

['ymopanbHas
perynsanus u

64 9H/IOKpPUHHAS 14.02 Bbubmuoteka LIOK https://m.edsoo.ru/7f41¢292
CUCTEMA KUBOTHBIX N
YeloBeKa
Dopmbl bubmuoteka [JOK
65 Pa3MHOKCHHUS 16.02 https://m.edsoo.ru/863e81bo6https://m.edsoo.ru/863
OpraHU3MOB e831e
bu6mmoreka [IOK
[Tonosoe
66 20.02 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863
pa3MHOXKECHHE
e831e
but6mmoreka [IOK
67 Meiios 21.02 https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863
e831e
l'amerorenes.
OO6pazoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
68 JlaGopaTopHas 0.5 22.02 bubmuoteka [{OK https://m.edsoo.ru/863e81b6
pabora «M3yuenue
CTPOCHUSA IMOJIOBBIX
KJIETOK Ha I'OTOBbIX
MUKpOTIpEnapaTax»
NunuBuyanpHOE
69 ~~PaBHIHe 27.02 BuGnorexa LIOK https:/m.edsoo.ru/863¢8436
OpPraHu3MOB —
OHTOTCHE3
70 3akagKa OpraHoB U 28.02 bubnuoteka [{OK https://m.edsoo.ru/863e8436




TKaHEW U3
3apOJBIIIEBBIX
JIUCTKOB.
[TpoMexyTOUHBII
KOHTPOJIb 3HAHUU.

71

Pocrt u paszsutue
KUBOTHBIX.
JlaGopaTopHas
pabota «BrlisiBieHHE
MPU3HAKOB CXO/CTBA
3apoblleh
MO3BOHOYHBIX
KUBOTHBIX)»

0.5

1.03

bubnuoteka [{OK https://m.edsoo.ru/863e8436

72

PazmHOXeHue n
pa3BUTHE PACTEHUM.
JlaboparopHas
pabota «Ctpoenue
OpraHoB
Pa3MHOXKEHHUS
BBICIIUX PACTECHUI»

0.5

5.03

bubnmoreka [{OK https://m.edsoo.ru/863e8436

73

Hcropus
CTaHOBJICHUS U
Pa3BUTHS TEHETUKHU
KaK HayKH

6.03

bubnmoreka [{OK https://m.edsoo.ru/863e8612

74

OCHOBHbBIE TOHSATHUS
U CUMBOJIBI
TCHETHKHU.
JlaboparopHas
pabota «/Ipozoduna

0.5

12.03

bubnmoreka [{OK https://m.edsoo.ru/863e8612




KakK 00BEKT
T€HETHYECKUX
HUCCIIETOBAHUN»

75

3aKOHOMEPHOCTH
HaCIIeI0BaHUS
IPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHHUE.
[IpakTnueckas
pabora "Uzyuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO
CKPEILIUBAHUS Y
napo3oduisr"

0.5

13.03

bubnuoteka [{OK https://m.edsoo.ru/863e8612

76

[uTonormyeckue
OCHOBBI
MOHOTUOPHUIHOTO
CKpELIUBAHUS

15.03

bubnmoreka [{OK https://m.edsoo.ru/863e8878

77

AHanusupyroliee
CKpELIMBaHHUE.
Henonnoe
AOMUHHPOBAHUC

19.03

bubnuoteka [{OK https://m.edsoo.ru/863e8878

78

Jurndpumnoe
CKpEIIMBaHHUE.
[IpakTrueckas
pabota «M3yuenue
pe3yNbTaTOB
TUTHOPHUIHOTO
CKPCIIUBAHUS Y

0.5

20.03

bubnmoreka [{OK https://m.edsoo.ru/863e89a4




JPO30(HITBD)

[uTonormyeckue
79 OCHOBE! 22.03 bubnmoreka [{OK https://m.edsoo.ru/863e89a4
TUTHOPHUIHOTO
CKpEIIUBAHUS
CreruieHHOE
&80 HaCJIEIOBAaHUE 2.04 bubnuoteka [{OK https://m.edsoo.ru/863e8c60
PU3HAKOB
XpoMocoMHast
81 TEOpHs 3.04 bubnuoteka [{OK https://m.edsoo.ru/863e8c60
HACJICJICTBEHHOCTH
bubnuoteka
82 I'eneruka nmona 5.04 HOK
https://m.edsoo.r
u/863e8c60
bubnuoreka
23 I'enotum kak 904 1HOK
LIEJIOCTHAS CUCTEMA https://m.edsoo.r
u/863e8c60
I'enernueckuit bubnuoreka
’4 KOHTpOJIf pa3BUTHUA 10.04 [HOK
PacTeHM, KUBOTHBIX https://m.edsoo.r
Y YeJoBeKa u/863e8c60
M3meHunBOCTh
85 NpU3HAKOB. Buibl 12.04 bubmuoteka L{OK https://m.edsoo.ru/863e8efe
U3MECHUYUBOCTH
M
86 ORHUKALHOHKAS 16.04 bubnmoreka [{OK https://m.edsoo.ru/863e8efe

HU3MCHYHUBOCTH




87

BapuaunonHsslii psn
Y BapualioHHas
KpuBasl.
JlaGopaTopHas
paborta
«HccnenoBanue
3aKOHOMEPHOCTEN
MOTU(DUKAITHOHHOM
W3MCHUYHUBOCTH.
ITocTpoenue
BapUaIlMOHHOTO psiaa
Y BapHallMOHHOM
KpHUBON»

0.5

17.04

bubnmoreka [{OK https://m.edsoo.ru/863e8efe

88

I'enoTunnyeckas
W3MEHYUBOCTb.
KomOunaTtuBHas
W3MEHYHUBOCTD

19.04

bubnuoteka [{OK https://m.edsoo.ru/863e8efe

89

MyranuonHas
U3MEHUYUBOCTb.
[IpakTnueckas
pabora «MyTaruu y
npo3oduisl (Ha
TOTOBBIX
MHUKpOIIpenaparax )

0.5

23.04

bubnuoteka [{OK https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTH
MYTaI[MOHHOTO
mporiecca.
OnureHeTnKa 1
SIIUTSHOMHKA

24.04

bubnuoteka [{OK https://m.edsoo.ru/863e8efe




91

I'enernka yenoseka.
[IpakTnueckas
paborta
«CocraBienue u
aHaau3
POIOCIOBHON»

0.5

26.04

bubnuoteka [{OK https://m.edsoo.ru/863e8d78

92

Metonarl
MEIUIIMHCKON
T€HETHKHU

30.04

bubnuoteka [{OK https://m.edsoo.ru/863e8d78

93

3HayeHue
MEIUIIMHCKON
T€HETHUKHU B
MPEAOTBPAIIEHUHN U
JICUCHU N
TEHETUYECKHUX
3a00JIeBaHUIM

yenoBeka. UTorosblii

KOHTPOJIb 3HAHUU

3.05

bubnuoteka [{OK https://m.edsoo.ru/863e8d78

94

OCHOBHBIE TOHATUS
CEJIEKIINH.
JlaboparopHas
pabota «M13yuenue
COPTOB KYJIBTYPHBIX
pacTeHul U IOPOL
JIOMAaITHUX
KUBOTHBIX»

0.5

7.05

bubnmoreka [{OK https://m.edsoo.ru/863e¢9214

95

Metonsnl
CEJIEKIIMOHHOU
paboTHL.

0.5

8.05

bubnmoreka [{OK https://m.edsoo.ru/863e¢9214




JlaboparopHas
pabora «M3yuenue
METO/IOB CEIIEKIINU
pacTeHui»

96

Joctrxenus
CEJICKLIUH paCTeHUN
Y )KUBOTHBIX.
[IpakTnueckas
pabora «IIpuBuBKa
pacTeHui»

10.05

bubnuoteka [{OK https://m.edsoo.ru/863e¢9214

97

Coxpanenue,
U3y4YeHHE U
UCTIOJIb30BaHUE
TCHETUYECKUX

pecypcos

14.05

bubmuoteka I{OK https://m.edsoo.ru/863e¢9214

98

buorexnonorus kak
HayKa U OTpacib
MIPOM3BO/ICTBA.
[IpakTnueckas
pabora «M3yuenue
00BEKTOB
OMOTEXHOJIOTHI

0.5

15.05

bubnuoteka [{OK https://m.edsoo.ru/863e¢9336

99

OcCHOBHBIE
HaIpaBJICHUS
CHHTETHYECKOMH
OMOJIOTHHU

17.05

bubnuoteka [{OK https://m.edsoo.ru/863e¢9336

100

XpoMocoMHas U
TeHHasi UH)KEHEePUs

21.05

bubnuoteka [{OK https://m.edsoo.ru/863e¢9336

101

Mennnunckue

22.05

bubnmoreka [{OK https://m.edsoo.ru/863e¢9336




OUOTEXHOIOT MU

Pe3epBHbIit ypoK.
IToBTOpEHwme,

102 000011IeHNE,
CUCTEMATH3aLM

3HAHUH

24.05

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

13.5




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1151 YAEHUKA

1. TepemoB A.B. buonorus. buonornyeckue cucrembl u npoueccol. 10 kmacc: ydyeOHUK Uist
0011e00pa3oBaTeNbHBIX yuUpekaeHui (mpodunsHbiii ypoBeHs)/ A.B.Tepemos, P.A.IlerpocoBa—
M.:. MHeMo3uHa

2. baryeB A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bospiiol cnpaBOYHUK HJIst

IIKOJIbHUKOB U MTOCTYMAONIUX B By3bl. - M.: JIpoda, 2004;

3. bonrosa U.B. Coopnuk 3amau no O61eit OMoaoruu i MOCTYNAIOUINX B By3bl. - M.: «OHUKC
21 Bex» «Mup u obpazoBanue», 2005;

4. MennukoB b.M. Bbuonorusi: ¢opMpl M ypOBHU >XKHM3HU: Tocobue s ydammxcs / B.M.

MennukoB. - 2-e u3., nepepad. - M.: [Ipocsemnienue, 2006r

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Kosnosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 kmaccel. CipaBoyHoe mnocooue. -
M.: lpoda, 2002;

2. baryeB A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bospiiol cnpaBOYHUK HJIst
MIKOJIBHUKOB M MOCTYHAIOMUX B By3bl. - M.: [lpoda, 2004;

3. bonrosa 1.B. Coopnuk 3amau no O61eit OMoaorum i MOCTYNAIOUINX B By3bl. - M.: «OHUKC
21 Bex» «Mup u obpazoBanue», 2005;

4. MennukoB b.M. Bbuonorusi: ¢opMpl M ypOBHU >XKHM3HU: Tocobue s ydammxcs / b.M.

MenHukoB. - 2-e u3f., nepepad. - M.: [Ipoceemienue, 2006

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

MULTIMEDIA — noanep:xka npeamera: 1 C o6pa3oBanue. buomorus 10-11 k.

1. Cetb TBOpueckux yuuteneid. CooOIIecTBO yuuTenen Onoaorun
Buonorus.py http://www.biology.ru/

®denepanbHbI HHCTUTYT NeAarornueckuii nsmepenuit http://old.fipi.ru/

A

http://edu.ru/ — ¢enepanpubIil moptan — Poccuiickoe o6pazoBaHue, €IMHOE OKHO JOCTyNa
K 00pa30BaTEebHBIM PECypCaM.
5. http://festival.1september.ru/ — caiit @ecTuBanb negarorudeckux uaei « OTKPHITHIN

ypOK» u3aatenbckoro goma «llepBoe ceHTSIOps», OTKPHITHIH Megaroruaeckuii Gopym.

6. http://www.drofa.ru/for-users/teacher/help/pasechnik/



7. www.bio.1september.ru- razera «buonorusy - mpuioxenue kK «1 ceHTIOps»

8. www.bio.nature.ru- Hay4HbIE HOBOCTH OMOJIOTHH

9. www.edios.ru- Di10c - HEHTP AMCTAHIIMOHHOTO 00pa30BaHUS

10. www.km.ru/education- YueOHble MaTepuanbl W ciloBapu Ha caite «Kupwimm u

Medoauii

11. bubnuoteka [{OK https://m.edsoo.ru/7f41¢292
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