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INOACHUTEJBHASA 3AIINCKA

[Iporpamma mno yueGHOomy mpeamety "buonorus" (manee - OuoNIOTHs) Ha YpPOBHE
cpenHero obmiero oOpaszoBaHusi pa3paboraHa Ha ocHoBe DenepanbHOr0 3aKOHA OT
29.12.2012 Ne 273-®3 «0O6 o6OpazoBanuu B Poccuiickoit ®@epeparun», ®I'OC COO,
Konuenuuu mnpenomaBaHusi ydyeOHOro mnpeamera «buonorus» u OCHOBHBIX MOJOXKEHUHN
benepaibHOM paboyeit mporpaMMbl BOCITUTaHUSI.

VYyebnniii npeamer «buonorus» yriyonéunoro ypoBHsi uzyudenust (10—11 xmaccer)
ABIIIETCS OJHUM M3 KOMIIOHEHTOB TpeaMeTHoW obmactu «EcTecTBeHHO-HayudHBIE
npeameTsl». CornmacHo mnojoxeHusmM OI'OC COO npodunbHble y4eOHBIE MPEIMETHI,
U3y4aeMble Ha yriayOl€HHOM YPOBHE, SBJISIOTCS criocoOoM nuddepenmanuu o0ydeHus Ha
YPOBHE CpefHero o01ero o0pa3oBaHUs U MPU3BAHbI OOECIIEUUTh MPEEMCTBEHHOCTh MEXIY
OCHOBHBIM OOLIMM, CpEAHUM OOIIMM, CpPEIHUM NPO(PECCHOHANBHBIM W  BBICIIUM
oOpa3zoBaHueM. B To e Bpems KaxAbli U3 ATHUX Y4E€OHBIX NPEIMETOB JOKEH OBITh
OpPUEHTHPOBAaH Ha NPUOPUTETHOE pELIEHWE O0O0pa30BaTENIbHbIX, BOCIHUTATEIbHBIX H
pa3BUBAIOIIMX 33aJa4, CBSI3aHHBIX C MPOPOpUEHTALMEH 00Yy4aIOIIUXCS U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTh HayyHOTO 3HAHUS, CBSI3aHHOTO ¢ OMOJIOrHel, MeAUIIMHOM,
AKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM HIIM BOEHHBIM JIEJIOM.

[Iporpamma mo yuyeOHOMYy mnpenmeTy "buosorus" naér mnpeacraBieHUE O LEIU U
3ajayax M3ydeHus ydyeOHoro mnpeamera «buonorus» Ha yriyOJ€HHOM YpPOBHE, ONpeiesnser
o0si3aTenbHOE (MHBAapUAHTHOE) NPEIMETHOE COJAEp)KaHHE, €ro CTPYKTYPUPOBAaHUE I10
pazzienaM M TemaM, pacopeleseHue II0 KiaccaMm, PEKOMEHAYET IOCIEA0BATEIbHOCTh
M3y4YeHUsl y4eOHOro mMaTepuaja ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JIOTUKHM y4eOHOro mpolecca, BO3pacTHbIX 0COOEHHOCTEN oOydarommxca. B mporpamme mno
OMOJIOTMM pPEaTU30BaH MPHUHIMI IPEEMCTBEHHOCTH C HW3y4Y€HHEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO 00111ero oOpa3oBaHus, Onarogapst yeMy IpOCMaTpUBAETCS HANPABIEHHOCTh Ha
MocCJenyoulee pa3BUTHE OHMOJOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (POpPMUpOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJOTMYECKOr0 MBIIUIEHUS, MPEICTABIECHUNA O
3I0pOBOM 00pa3e >KU3HM, Ha BOCIHUTAHHE OEpPEKHOTO OTHOUIEHUS K OKpyKarouen
npUpoHOM cpene. B mporpamme mo OMOIOTHM TakXke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO
npeameta «buonorus» B peamuzanuu TpeboBanmit PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METAaNPEIMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00y4eHHsl U B POPMUPOBAHUU
OCHOBHBIX BHJIOB Y4YE€OHO-IIO3HABATEJIbHOM JEATEIbHOCTH OOYYAIOUIMXCS MO OCBOCHMIO
coJiepkaHusl OMOJIOrMUecKOro oOpa3oBaHMs Ha yPOBHE CPEAHET0 00111ero o0pa3oBaHMUsl.

VYuebnnii mpeameTr «buosorus» Ha ypoBHE CpeHero o0Iero oopa3oBaHus 3aBepIiacT
Ouonoruueckoe oOpa3oBaHHWE B IIKOJE U OPUEHTHUPOBAH HA pacIIMpPeHHE U YIIIyOJeHHe
3HaHUW OOYYaIOIIMUXCS O KUBOU MPUPOJIC, OCHOBAX MOJIEKYJSIPHON U KJIETOUYHON OHOJIOTHH,
SMOPHUOJIOTUM U OHOJIOTMM  Pa3BUTHs, T'EHETUKH, CEJIEKUUH, OUOTEXHOJIOTHUH,
ABOJIFOLIMOHHOTO YYEHUS U 3KOJIOTHH.



N3yuenue yuebHoro npenmera «bruonorus» Ha yriiyoJIeHHOM YpOBHE OpPUEHTHPOBAHO
Ha TOJIFOTOBKY 00YYaIOIIUXCS K MOCIEIYIOEMY MOTYyYeHUI0 OMOJIOTHYECKOTO 00pa30BaHMS
B By3aXx W OpraHu3amusx cpeaHero mnpodeccruonambHoro obpasoBanus. OCHOBY €ro
COJICp’KaHUsI COCTABIIACT CHCTEMa OMOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3yYECHUU
OOyYaroIMMUCS COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3esioB OHOJIOTMM Ha YpOBHE
OCHOBHOT0 0o011ero oopazosanusi, B 10—11 knaccax 3Tu 3HaHUA TOJTy4darOT pa3Buthe. Tak,
paciidpeHbl M YriIyOJIeHbl OMOJIOTMYECKHE 3HAHHUA O PACTEHUSX, >KMBOTHBIX, TIpuOax,
OaKkTepusx, OpraHu3Me 4YelOBeKa, OOIIMX 3aKOHOMEPHOCTSIX KH3HHU, JOMOJHUTEIHHO
BKJIFOYEHBI OHMOJIOTMYECKHUE CBEACHUS MPUKIAJTHOTO M IMOHCKOBOTO XapakTepa, KOTOpbIE
MO>KHO UCIOJIb30BaTh KaK OPUEHTHUPHI I MOCIeAyIolero Bpioopa npodeccun. Bozmoxxkna
TakkKe MHTerpanus OWOJOTMYECKUX 3HAHUM C  COOTBETCTBYIOUIMMHU  3HAHUSIMU,
MOJTYYCHHBIMHA 00YYaIOIUMHUCS TIPY U3YICHUHN (HU3HKH, XUMHH, Teorpadui 1 MaTEMaTHKH.

Crpyktypa nporpamMmbl o ydyeOHOMYy mpeaMery "buosorus" oTpaxaeT CHUCTEMHO-
YPOBHEBBIN U SBOJIOIMOHHBIA MOJAXObI K M3y4eHHUIO Onosioruu. CoriacHO UM, U3Y4aroTCs
CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTE€pHBbI€ [JIi JKUBBIX CHUCTEM pPa3HOTO YpPOBHS
OpraHu3alliM, SBOJIONUUA OPTaHUYECKOr0 MHUpa Ha 3emiie, COXpaHEHHUs OHOJIOTHYECKOTro
pa3HooOpa3us miuaHeTsl. Tak, B 10 ki1acce n3y4yaroTcsi OCHOBBI MOJIEKYJIIPHOM U KIIETOUYHOM
Ouosoruu, SMOPUOJIOTUH U OMOJIOTHUH PA3BUTHSA, T€HETUKH U CEJEKIMH, OMOTEXHOJOTUH U
CUHTETUYECKON OHOJIOTUM, AaKTyaJIM3UPYIOTCS 3HAHHUS O0OydYaromuxcsi 1o OOTaHWHKeE,
300JI0TMM, aHaToMuu, (Qu3nonoruu yejgoBeka. B 11 kiacce M3ydaroTCsi 3BOJIOIMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yYeHue o ouocdepe.

VYueOubiii npeamer «buosorus» Mpu3BaH 00ECMEUUTh OCBOCHHE OOYyYarOIMMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, HJEW, NPHUHIMIIOB M MpaBWj, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUW O CTPOCHHH, MHOTOOOpa3uu U
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOIYJALNUU, OUOIIeHO03a, YKOCUCTEMBI, O BBLAAIOIINUXCS
HAyYHBIX JOCTHKCHHSIX, COBPEMEHHBIX MCCICAOBAHUAX B OMOJIOTHH, MPUKIIATHBIX aCTIEKTax
Ouonornyeckux 3HaHUM. [ pa3BuUTHS W NOAAEp’KaHUS HHTEpeca OOydYaroluxcsl K
OMOJIOTUM HAPAly CO 3HAUYUTEIHHBIM 00BEMOM TEOPETHUYECKOTO Marepuaia B COJACPKaHUH
MporpaMMbl TI0O OHOJIOTUM TIPEyCMOTPEHO 3HAKOMCTBO C HCTOpHUEH CTAHOBIECHUA U
pa3BUTHS TOW WM MHOW OOJACTH OHMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILICHUE BAXKHEUIINX OUOTOTHYECKUX U IKOJIOTUUECKHUX MPOOJIEM.

Lens wusywyenuss yudeOHoro mpeamera «buonorus» Ha yriayOJaEéHHOM YpOBHE —
OBJIAJICHUE OOYYaIOIMMUMHUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpTaHU3aIluu
KUBBIX CHUCTEM pa3HOTO paHra W MPHOOPETEHHWE YMEHUN HCIOJIb30BAaTh ATH 3HAHUS B
dbopMUpOBaHUM HHTEpeca K ONpeAcséHHOM o0macTu mnpodeccuoHaabHOM NESITeIbHOCTH,
CBA3aHHOM C OuoJioTHel, WM K BbIOOPY Yy4yeOHOTO 3aBeleHHUs ISl MPOJIOJKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTiokeHue 1ienu u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayO0iaéHHOM
ypOBHE 00€CIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1a4:

OCBOCHHME OOYy4YalOIIMMHUCS CUCTEMBI OWOJOTMYECKHMX 3HAHUNA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUIX, TUIIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTSX U MpaBUiiax,
COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTHHY MHUpPa; O CTPOECHUM,



MHOT000pa3uu U OCOOCHHOCTSAX OMOJIOTMYECKHX CHUCTEM (KJIETKa, OPraHu3M, IMOMYJISALINS,
BU/JI, OMOreo1ieHo3, ornocdepa); 0 BHIJAIOIINXCS OTKPHITUIX U COBPEMEHHBIX UCCIEAOBAHUIX
B OMOJIOTUH;

O3HaKOMJIEHHE  OOy4aloluXcsi C METOJaMHM  [O3HAHUS  JKHUBOW  MPHUPOJBIL:
UCCJIEIOBATEILCKUMH  METOJIaMU  OMOJIOTMUECKMX HayK (MOJICKYJISPHONM M KJIETOYHOM
OuoN0oruY, SMOPUOJIOTUA U OMOJIOTUM PAa3BUTHSA, T€HETUKU U CEJEKIMH, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJIOTHH, TMaJCOHTOJIOTUH, 3KOJOTHUH); METOJaMU CaMOCTOSITEIbHOTO
MPOBEJCHUSI OMOJOTUYECKUX HCCIEIOBaHUN B jaboparopuu W B mpupoje (HaboaeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBJIaJICHUE O0YYaIOIMMUCA YMEHHUSAMH: CAaMOCTOSATEILHO HaXOAUTh, AHAIU3UPOBATh U
UCIIOJIb30BaTh  OMOJIOTMYECKYIO uHdOpMaIHIO; M0JIb30BaThCS OHOJIOTNnYECKOn
TEPMHUHOJIOTHEH W CHUMBOJIMKOW; yCTaHAaBIMBATh CBS3b MEXKAY Pa3BUTHEM OHOJOTHU H
COLIMATIbHO-D)KOHOMUYECKUMHU M IKOJIOTUYECKUMU TMPOOJIEeMaMH YeIOBEUYECTBA; OLIEHHWBATH
MOCJIEACTBUSI CBOEH JESATENbHOCTH IO OTHOLIEHUIO K OKpY’Karolled MpUpPOJHOHN cpene,
COOCTBEHHOMY 3/I0pPOBBIO M 3JJOPOBBIO OKPY’KAIOLIUX JItOJIeH; 0OOCHOBBIBaTh M COONIOAATH
Mepbl TpouiIakTUKM WHGEKIMOHHBIX 3a00JIeBaHUM, IMpaBUjia TOBEJICHUS B NPUPOJIE U
oOecrieueHus: 0€30MacCHOCTH COOCTBEHHOW KU3HEAESITEIIbHOCTU B YPE3BBIYANHBIX CUTYAIUSIX
OPUPOJHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaThb COBPEMEHHBIC HAyYHBIC
OTKPBITUSA B 00J1aCTU OMOJIOTHH;

pa3BuTHE Yy OOYyYaOIIUXCS MHTEUIEKTyaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM B
MPOIIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU MCCIICJIOBAHUSIMH B
OMOJIOTHH, PEIIAeMBbIMU €10 MPOoOIeMaMU, METOJ0JIOTHENH OMOJIOTUYECKOTO UCCIEI0BAHUS,
MPOBEJCHUS OKCIEPUMEHTAIBHBIX HCCICNOBAaHUM, pEIICHUS OHOJOTUYECKUX 3ajad,
MOJICTUPOBAHUS OMOJIOTHYECKUX 00BEKTOB M TIPOLIECCOB;

BOCIHTAHUE y 00yYaIOUIMXCs LIEHHOCTHOTO OTHOIICHUS K )KMBOW MPUPOJIE B LIEJIOM U K
OTJENbHBIM €€ OOBEKTaM U SABIEHUSAM; (POPMHUpPOBAHUE HKOJIOTUUYECKON, TEHETHUECKOMH
IPaMOTHOCTH, OOIIEH KyJIbTyphl MMOBEJACHUS B TPUPOJIE; MHTETPALlMU €CTECTBEHHO-HAYYHBIX
3HAHUU;

npuodpeTeHue 00y4aroIUMUCs KOMIIETEHTHOCTH B paIrMoHaIbHOM
IPUPOIONIOIB30BaHUN  (COOIOACHUE TpaBUJ TOBEACHUS B NPUPOJE, OXpaHbl BUIOB,
sKOCUCTEM, Ouoc(hephl), COXPAHEHUH COOCTBEHHOTO 3J0POBbS U 30POBbS OKPYKAIOIIUX
monet (coOmromeHuss Mep NpodUIAKTUKM 3a0ojeBaHui, obecriedeHue O0e30MacHOCTH
KU3ZHENIEATCTILHOCTH B UYPE3BBIYANMHBIX CUTYAIUSX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa)
Ha OCHOBE HMCIIOJIh30BaHUs OMOJIOTHYECKUX 3HAHUW U YMEHHU B MTOBCETHEBHOM JKU3HU;

CO3JJaHUE YCIIOBUM JJII OCO3HAHHOIO BbhIOOpa OOYYArOUIMMUCA WHAUBUAYaTIbHOU
00pa3oBaTeNbHON TPAEGKTOPHUM, CIOCOOCTBYIOLIEH MOCIEAyIONeMY TPOPEecCHOHATLHOMY
CaMOOTIPEICIICHNI0, B COOTBETCTBUHU C WHIMBUAYATbHBIMU HHTEPECAMH U MOTPEOHOCTIMU
peruoHa.

OO1ee 4nCca0 4acoB, OTBEACHHBIX HAa M3y4YE€HHE OMOJOTMM Ha YIIIyOJIEHHOM YpOBHE
cpeaHero oOmiero oopa3zoBanusi, coctapiseT 204 yaca: B 10 kmacce — 102 gaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIHO).



OT6op opra"u3alMoHHBIX (OpPM, METOJAOB M CPEIACTB OOyYEeHHs OHOJIOTHHU
OCYIIECTBIISIETCS C Yy4€TOM CHenu(pUKH ero CoJAep)KaHus ¥ HaMpaBJICHHOCTH Ha
MPOAOKEHUE OHMOJIOrMYECKOTO o0Opa3oBaHUS B OpTraHMU3aIHIX CpEIIHETO
po(hecCHOHAFHOTO U BBICIIETO0 00pa30BaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00yYEHUU OMOJIOTHH Ha YTiayOJIEHHOM YPOBHE SIBIISIETCS
NpOBEJCHUE JTA0OPATOPHBIX M MpakTUdeckux padboT. Taxke ydacthe oOydaromuxcs B
BBITIOJITHCHUHM TIPOEKTHBIX W Y4eOHO-HCCIIENOBATEIBLCKUX pabdoOT, TEeMaTHKa KOTOPBIX
OTIPENEISCTCS YYUTEIEM Ha OCHOBE HMMEIOIIHUXCS MaTepHaAbHO-TEXHHUECKHX PECYpPCOB U
MECTHBIX MTPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KJIACC

ConepkaHre NpoOrpaMMbl, BBIIEICHHOE KVPCUBOM, HE BXOIUT B IIPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ouonoruu.  buosornyeckue  HaykKu M HU3y4aeMble UMHU  NPOOJIEMBI.
@DyHIaMEHTAJIbHbIC, NPUKIAJAHBIE M IIOMCKOBBIC HAY4YHBIE HCCICIOBAHUS B
OHOJIOTHH.

3HaueHre OHOJoruu B (POPMUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosiorned. 3HauyeHUE OHMOJIOTHH B
IIPAKTUYECKON JIESATEIBHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIECHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgent, I'. Mennens, B. . Bepuanckuii, 1. I1. I1aBnos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3y4YCHHUE

JXuBble cuctembl Kak mOpeaMeT u3ydeHust Ouosjoruu. CBONCTBa JKHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEIOCTHOCTD,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHvs3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIM, MOIYJISALIMOHHO-BU0BOM, 3KOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpPHU3HAKK >KMBOro. JKW3HB Kak (opMa CyIecTBOBAHUS
Marepun. Hayku, nzyyaromue >KMBbIE€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUU.

N3yyenue xuBbIX cucteM. MeTonsl Omosornueckoi Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runotesa. [loHsitue BHIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIleHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynpTaroB. IIpUuMHBI HCKaKEHUSA pE3yNbTaTOB JKcnepumeHta. llonsatue
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpauu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cuctembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3ALMHU KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opranmsman, «buoreornenos», «buocdepa», «Meromabl
W3yYEHUS )KUBOU MPUPOJIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHHE  JUJIi  MPOBEACHHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AUHUIIA KuBoro. Mcropus
oTkpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE MOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUYTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

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

Tabnuipl U cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHA METOAO0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anektpodopes, aubdepeHuaibHoe HEeHTPUGYTUpPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bona n e€ posib Kak pacTBOpPUTENs, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysanuid. MuHepalibHbIe BEIIeCTBA KJIETKH, WX OHOJOTHYECKas
posib. POJb KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, 4YETBEPTUUHAs
CTpykTypbl. JleHatypauus. CoiictBa OenkoB. Knaccudukanuss  OGenkos.
buonornueckue pyHkimuu 6eaKoB. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMN YTII€BOJIOB.

Jlumunet. I'uapodunsHo-THApOdoOHEBIE cBOMcTBA. Kitaccudukarus nunuaos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1me CBONCTBAa OMOJIOrMUECKIMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommiementapHocTt. [IpaBmmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsisu B Mosekyne ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietrke. [pyeue wnykneozuompugocgpamer (HT®P). CexBenupoBanue JIHK.
Memoowl cenoMuKU, MPAHCKPUNMOMUKU, NPOTNEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXMMUYECKHe U OMoU3NYecKre HCCIeIOBaHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. Ilonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOWU
npupone», «Pacnpenenenne XuMHIECKUX DJIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxembl: «llepuoandeckass Tabnuia XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelecTBa B cocTaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XUMHUYECKasl TOCYAa U 000OPYTOBaHHE.

JlabopaTtopnasi pab6ora «O0Hapyx)eHUE OEITKOB C TOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopnass  padora  «lccienoBaHue — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHbIX OPTaHU3MOB).

Tema S. CTpoeHue u pyHKIMH KICTKH

Tunel KIETOK: OJyKapuoTH4YecKass M mpokapuothyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKHU.
[Tna3matuueckass MeMOpana (mnasmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcropT BelecTB yepe3 IMIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(muddy3us, obmeruéHHas auddysus), aKTUBHBIA (IIEPBUYHBIA W BTOPHUYHBIN
aKkTUBHBIM TpaHcnopt). [lomymponunaemocts MeMOpanbl. PaGora HaTpuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (aroruros3. Jk3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIMH KJICTOYHOW CTCHKU PACTCHHM, TPHOOB.

Huromna3zma. [uro3ons. Hutockener. JIBuxkenne nuromia3Mbl. OpraHouIbl
kieTkn. OnHOMeMOpaHHBIE OPTaHOWIbl KJIETKU: JHJOIUIa3MaTH4ecKas CeTh
(BIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHHE M (yHKUHMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OpPraHOUJOB KiIeTKH. CTpOoeHHUE TPaHYJSIPHOIO PETUKYIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUUN
petukynyM. CekperopHas ¢yHkius anmapata ['onpmku. Moougurkayus 6enkos 6
annapame ['onvooxcu. Copmuposxka 6enxkoe 6 annapame Ioavoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeToK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IJIACTUIBI.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunble,
BTOPUYHBIE UM  CJIOXKHBIE  TJIACTUIBI  (DOTOCHMHTE3UPYIOIIMX  DYKapHOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEMKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. Pu6ocombi. IIpomescymounvie Qunramenmul.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MBbIIEUHbIE  KJIETKU.
AxmuHosbie KOMNOHEeHmMbl HeMbluleunblXx Kiemok. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuupoganmvie ¢ MuxkpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

SAnpo. Obosnouka siapa, XpoMaTHH, KapuoIUIa3Ma, SIPBIIIKA, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Kinerounbie BritoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIJIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanun



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl U cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «SAapo», «CTpoeHre NpOKaApUOTHIECKON KIETKM.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3yueHue CBOMCTB KJIETOUHON MEeMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3ydeHue  [OBUKEHUS  LUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIHU B KJIeTKe

AcCUMHIIALINS U AUCCUMIISIIIUS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oOmMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuil KJIETOYHOTO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BeEIIECTB B KieTke. DorocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBasi Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BinsHHe pa3nuyuHbIX (HAKTOPOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUIIUPYIOIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpoKeHHS U HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. I TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3bI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomoros. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. IlpeuMmyniecTBa a’poOHOTO IMYTH
oOMeHa BellleCTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaMuA

[Toptpetst: JIxk. Ilpuctinu, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuubl 1 cxeMbl: «DOTOCUHTE3Y», «DHEpreTHUecKuit oOMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OO6opynoBaHuEe: CBETOBOM MHMKPOCKOI, 00OpYJOBaHHUE sl MPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopuass paGora «/3ydueHue  KaTaIUTUYECKOM  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTajiasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a.

JlabopaTtopnasi pa6ora «CpaBHEHHE NPOIIECCOB OPOKEHUS U JIBIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuun MatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpumius — MarpuuHbli cuHte3 PHK. IlpuHnmme
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxou kniemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBus Ouocunte3a Oenka. KoaupoBanue amuHOKuCIOT. Posib pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpokapuoT. I'umoresa
onepona (®. Kaxo6, K. Mano). MonexynsapHvle Mexanuzmvl IKCHPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIl roMeocTas.

Bupycel — HekieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, >kuBOTHBIX, pactenuii. CITN, COVID-
19, conmanbHbIe U METUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamuz doarvuiux maccusos («bigdata»)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemvle pynkyuu 6enrkos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabnuiel 1 cxembl: «buocuHTes Oenkay, «I'eHeTndeckuit koa», «Bupycoi»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecunrtetnyeckuii  (MMOCTMUTOTHUYECKUW),  CUHTETUYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Martpuunsbiii cunre3 JHK — pemnmkanus. Ilpunnuner perummkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBbHOCTb.
Mexannsm permmkanuu JITHK. Xpomocomer. Ctpoenue xpomocoM. Ternomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblid  HaOOpBl  XpoMocoMm. ['omosioruuHbie XpoMocoMbl. [looBbie
XPOMOCOMBI.

Henenue xmerkn — wmuto3. Craguu MHUTO3a W TPOUCXOIAIINE B HUX

nponeccel. Tunbel muto3a. KapuokuHes u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KJIETKH. [IporpamMmmupyemasi KieTouyHas
rubesnpb — arnomnTos.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu Kiemox. «L{ugposas
Kliemkay» — ououngopmamuyeckue mMooenu GyHKYUOHUPOBAHUSL KILeMKU.

JlemoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KICTKW», «MmuT03», «CTpoeHHe
xpomocomy, «Permmmkamusa JJHK».

O6opyaoBaHKEe: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: « MUTO3 B KJIETKaX
KOpELIKa JIYKa».

JlabopaTtopnass  pabora «3yueHne = XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpenapaTaxy.

JlaGopaTopHnasi pabGota «HaGmroieHrie MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOoOEHHOCTH  CTPOEHUS M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTtepuu, apxew, OJHOKJIETOUHbIE TpPUOBI, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHUAIbHBIE OPTaHU3MBI.



B3anMoCBsI3p 4AaCTEl MHOTOKJIIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OprannsM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTeabHasd,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
(GYHKIMI 1 pacioIOXKeHHUs TKaHEeH B OpraHax pacTeHUU.

TkaHu KMBOTHBIX M Y€JOBEKAa. THIbI KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U YesOBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenunii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUNBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHum3MoB. JIBJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. IlorjomieHne BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIbHBIX BEIIECTB pacTeHUsIMU. IIuTanue >kMBOTHBIX. BHyTpuIonoctHoe u
BHYTPUKIIETOUYHOE TNuIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJTIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. [[pixanue sxuBoTHbBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cuctema uelioBeka. MeXaHu3M BEHTWISUHUM JIETKUX Y NOTUI U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaie,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCIIO)KHEHUSI CTPOSHUSI KPOBEHOCHOW CUCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3moB. Beigenenne y pacreHuil. Beinenenue y
)KUBOTHBIX. CoKpaTuTeNbHble Bakyosu. Opranbl BbiaeneHus. @uiabTpanus,
CEKpelMs U 00paTHOE BCAChIBAHHME KaK MEXaHHU3MbI PabOTHl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TeJIa C KPOBEHOCHOW U BBIAEIUTENIBHON cUCTeMaMu. BoijiesieHue y



IO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUpPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y UEIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCThl MNPOCTEMIIMX. 3alUTa Yy MHOTOKJIETOYHBIX PAaCTEHUM.
Kyrtukyna. CpencrBa nacCUBHOM M XUMUYECKOM 3aIIUThI. DUTOHIUIBIL.

3amyTa 'y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HMX IPOWU3BOJHBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
TYMOPAJIbHBIA MUMMYHUTET. BpoXAEHHBIA H TpHOOPETEHHBIA crenuduuecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnaiurenabHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

PasgpaxkxumocTte ¥ peryisnus |y OpraHusMoB. PasgpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOUNOHHOE YCIOKHEHNUE CTPOCHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENBl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbpHas perynsiuus U 3HAOKPUHHAS CHUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenespl DHIOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runogusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupel 1 cxembl: «OIHOKIETOUYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PAacTEHUN,
«CucremMbl  OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHre JNHCTOBOM IUIACTHHKW», «TkaHM >KMBOTHBIX», «CKEJIET YeI0BEKa»,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BblgenurenbHas cUCTEMay, «IHAOKPUHHAsA cUCTEMa», «CTpPOCHHE MBIIIIbIY,
«Ammynuter»,  «KumieunonosoctHeie»y, «CxeMa  TUTaHUA  PACTEHUI,

«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaThl OJHOKIECTOYHbIX
OpraHW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, UBbIE 3K3EMIUISIPhl KOMHATHBIX pacTEHUM, repdapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opy0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB Mo IecTBUEM (HepMEHTOB, 000pyJ0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTECHHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buasl  Oecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISAIUS,
dbparmeHTaiys, KIOHUPOBAHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau ramerbl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii CMbICIT
M€i03a M TIOJOBOro Ipouecca. Melo3 W €ro Mecto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameToreHes y »KuBOTHbIX. [10J10BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHUE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUU.
Konyenyuss mopgocenos u modenu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenuwe. Tumbsl  apobieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. brnacmyna, munoi
onacmyn. OCOOCHHOCTH NpOOJIEHUS MIICKONMUTAIONUX. 3apOBIIIEBhIE JIMUCTKH
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW W3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHATbHAS HMHAYKIHSA).
3akyagka IUIaHA CTPOCHUS JKMBOTHOIO KakK Pe3ysibTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHAIBHOE pPa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYkKAIOIICH CPE/Ibl.

Poct u pasButhe x)uBOTHBIX. I[locTomOpuoHanbHbli nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYe€HHE NPSIMOTO U HEMNPSIMOTO



pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U 4esioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeKa. [lepnoasl oHTOreHe3a uenopeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpasoBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIUIOAOTBOPEHHE W Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoliHOE OIJIOJIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHU.

MexaHu3Mbl peryJsaluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabnmuupl 1 cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuIbl Oecrnoioro
pasMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHAAb», «Pa3zMHOMXkEHHE 3BIIIEHBDY,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
AUIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HenpsiMoe pasButue», «Pa3zButue wmanckoro xyka», «Pa3Butue capa”Humn,
«Pa3zBuTne nArymkwn», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUIY,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOpPCKOW  KamycTbl», <«OKH3HEHHBIM [UKI  MXa», <«KU3HEHHBIM MK
MManoOPOTHUKA», « KU3HEHHBIN ITUKJT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpMAaTO30U10B, MOJIENb «L MK pa3BUTHS JISATYIIKW.

JlaGoparopHasi padora «/3ydeHrue CTpOCHUS MOJOBBIX KIETOK HAa FTOTOBBIX
MHUKPOIIpEnapaTaxy.

IlpakTnueckass padora «BbIsBIEHHME MNPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB PA3MHOXKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJIeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHUS M pPa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Mengens, I'. ne ®pusza, T. Moprana. Posib 0T€4EeCTBEHHBIX YUYEHBIX B Pa3BUTUHU
reHetuku. Paboter H. K. KoneioBa, H. M. BaBunosa, A. H. bemosepckoro, I'. /1.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJuieNIbHBIC TEHbI, aJbTEPHATUBHBIE MPU3HAKU, JOMHHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUAOJOTUYECKHM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JdeMoHCcTpaMuA

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeTo/Ibl TeHETUKIY, «CXeMbl CKPEIIUBAHUS.

Jlabopatopuasst paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VCCIIEIOBAHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHUs. [ UOTe3a YUCTOTHI TaMET.

AHannzupyouiee ckpemmBanue. [[poMeKyTOUHbI XapaKkTep HacleJOBaHHUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUU.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacleoBaHusl  mpu3HakoB.  lluTosormyeckue  OCHOBBI  JTUTHOPHUIHOTO
CKpCIIIMBAHUSL.

Cueriennoe HacienoBanue mpusHakoB. Pabotel T. Moprana. CremnneHHoe
HACJIEIOBAHUE TIE€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TeTeporameTHbId MoJ. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMOcOoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBI aJuiean3M. B3anmMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHSA PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOJIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHMA.
['eHeTrueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTmyeckue acnekTbl KOHTPOJIS U
W3MEHEHUs HACJIeACTBEHHOU HH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpoil 3akoHbl Menpaens», «Tpetuit 3axoH
Mennens», «AHamu3upymouiee CcKpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CuernsieHHOE Haclel0BaHue MPU3HAKOB Yy Jpo30puibl», «l'eHeThka moiay,



«Kapuotun denoBeka», «Kapuotun npozodwib», «Kapuotunm nTuib,
«MHOX€ECTBEHHBIN aJlJIennu3M», « B3auMoaeicTBUE TEHOBY.

O6opynoBaHue: MoOJEIb ISl  JIGMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
THOPUIIOB TIEPBOTO TIOKOJICHWS W PACHICIUICHUS TMPU3HAKOB, MOJCTb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllUM CIICIJICHHOTO HACEIOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKpompenapar: «J[po3odunay.

IIpakTnyeckas padGora «l3ydyeHwe pe3yabTaTOB MOHOTHOPUIHOIO
CKPEIIMBAHUA Y IPO30(DHUITBD».

IIpakTnyeckas  paGora  «M3ydeHue  pe3ysibTaTOB  JUTHOPUIHOTO
CKpEIIUBAHUSA Y APO30(PHITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

B3aumojeiicTBue reHoTHMIA W cpenbl npu  (GopMupoBaHUU (EHOTHUIIA.
N3MeHunBOCTh TIpu3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS M HACJICICTBCHHAS.

MopaudukaniioHHass HW3MEHYUMBOCTh. Ponb cpeasl B hOopMHUpPOBaHHH
Mo u(DUKAIIMOHHOW M3MeHYMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psa u BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
W3MEHUYHMBOCTH.

['eHOTHIIMUECKAsT M3MEHUMBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIECC — OCHOBA
KOMOWHATHBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON N3MEHUYHMBOCTH B CO3JIaHUH
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanroHHasT W3MEHYMBOCTh. BuIBI MyTanuil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYLIUPOBAHHBICE MYyTallMu. SlaepHble U
HUTOIUIa3MaTHYeckue myTtanuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluuu. [IpryunHbI
BO3HUKHOBEHUsS MyTalnui. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOIO Tpoiecca. 3aKOH TOMOJIOTHYECKUX PSI0B B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCThH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPONb DNUSEHEMUYECKUX ¢Hakmopos 8
HACIe008AHUU U UBMEHUUBOCMU (DEHOMUNUYECKUX NPUZHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu

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

Tabnmuel u  cxembl: «Bugasl u3mMeHunmBOCTHY», «MoaudukaoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckre 3a0oieBaHus YyeaoBekay, « Buabpl MyTammiiy.



OO6opynoBaHue: XKMBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnemoBanne 3aKOHOMEPHOCTEHN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapunotnn 4yenoBeka. MexayHapoaHas NIporpamMma HCCIEIOBAHUS T€HOMA
4yenoBeka. MeTonbl  M3ydyeHUs ~ IE€HETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHH,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1[[P-ananu3a. HacienctBeHHble 3a001€BaHus YelIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
Oone3HH 4YeloBeKa. boJIe3HM C HACIECTBEHHON MPEpacioyioKEHHOCTHIO.
3HaYeHUE MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JIEYEHUHU T€HETUYECKHUX
3a0o0yieBaHU 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «T€HETHYECKOrO rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBINICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bu3MYecCKOMY U XHUMHUYECKOMY 3arpsi3HEHUI0 OKpY’Karomie cpeabl. ['eneTnyeckas
MIPEAPACTIONIOKEHHOCTD YEI0BEKA K MTaTOJIOTHSAM.

JleMoHCTpauumn

Tabnuupl U cxembl: «Kapuotun uenoBekay, «MeToJbl U3yYEHUs] TEHETUKU
yesioBekay, «l eHeTnueckue 3a00JIeBaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanyss W CENEKUUs. 3apOKICHUE CENEKIMM W JIOMECTUKALMH.
Yuenue H. U. BaBumoBa o lleHTpax mnpoMCXOXKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuym B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHBIX. CopT, MOpoAa, ImTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HaciaeAacTBeHHOM wum3MeHuuBoctTM H. WM. BaBunoBa, ero 3HadyeHue s
CEJICKIIMOHHOM pabOThI.

Metonpl cenekunOHHONW paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM U
VIH/IUBU1YQJIbHBIM. DTarsl KOMOWHAIIMOHHON CCJICKLIUU. HctwiTanne
MPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMonIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJICKIMOHHOW  padoThI.
PannanmoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KyJIbTYyPHBIX



dbopm opranusmoB. lcrnosb30BaHME T€HOMHOTO PENAKTUPOBAHUA U METOOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHust iCXOAHOTo MaTepurara sl CeJIeKIUH.

[Tonyuenune MOJIUTJIOU]IOB. BnyrpuBugoBas rUOpUIN3aLIUS.
biu3kopoACTBEHHOE  CKpeluBaHWe, WiM  UMHOpuauHr.  HepoxacTBeHHOe
CKpelllMBaHue, Wik ayrOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnons3oBaHue
rerepo3uca B cenekuuu. Otmanénnas rubpuauzauud. [Ipeogonenue Oecruioaus
MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUH U )KUBOTHBIX. «3e1éHas
DeBONIOYUAY.

CoxpaHeHre ¥ U3yYEHUE N'EHETHUUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHUU U
UX JUKAX PpOAWYCH 1A CO3MaHMS  HOBBIX COPTOB W THOPUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJNbTYp. HM3yuenue, coxpaneHue u  ynpaegieHue
2eHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYuecmeyiomux U co30anusi Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHBIX UCCIe008aAHUl,
nepeoosvix uoell U nepcnekmueHblX MmexHOL02Ul.

JlemoHcTpanuu

[Toptpersi: H. M. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSIOB B HACJIEACTBEHHOW W3MEHUYHBOCTHY,
«Metonpl cenexkimmny, «OTnanéuHas rudpuauzanus», «MyTrareHesy.

JlaGoparopHas padora «3ydyeHue cOpToB KyJbTYPHBIX PACTCHUN U MTOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «3ydeHrne METOAOB CEIEKIIUN PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHXKEHMSI CEJICKIIMU PACTEHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SICTBO, B JIabOpaTOpUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo10rus U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaurmonHas
OMOTEXHOJIOTHS:  XJIOOMEeUeHue, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJIeMe. Mukpoouonornueckuii cuHTe3. OOBEKTHl MUKPOOMOIOTUYECKHUX
texHosoruid. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT ¥ BATAMUHOB.

Coznanue TEXHOJIOTMH M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C II€JIbI0 MOJYUYEHHUSI OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETHYECKHUE MTYTH.



Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAacCTEHHUH H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuausanuss ©  COMaTHYECKHUN
smOpuoreHe3. lcnonb30BaHHE TaluIOWIOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonvzosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmelduyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XMBOTHBIX. METOA TpPaHCIUIAHTALIMK SIAEP KIIETOK.
Texnonocuu  0300posaeHus, KVIbMUBUPOBAHUA U MUKPOKIOHATLHO2O
DA3MHONCEHUSL CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W Te€HHasg HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€HAa U
KoHcTpyupoBanue pekomonHanTHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  HMH)KECHEpUHU.
DKOJIOrM4eCKHEe U AITUUECKHUE TPOOJIEMbl T€HHOW HKEHEPUU.

Menununckue Ouotexnonoruu. [loctrenomuas nudposas meaunuHa. [11{P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa JUIl OLIEHKH COCTOSIHMSI €ro 3J0pOoBbs. MCIONb30BaHHE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/aHUsl KOMILJIEKCHBIX
TKaHEl COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIMHBI.

Co3naHure BEKTOPHBIX BaKIMH C LEJNbI0 00ecredeHuss KOMOMHHUPOBAHHOMN
3amuThl OT Bo3Oyauteneir OPBU, yctaHoBieHHE MOJIEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! 1 cxemsl: «Vcnoab3oBaHME MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHass nHKeHepUsn», «I eHHass HH)KEHEPUs.

JlaGopaTopHasi padora «/3yueHne 00HEKTOB OMOTEXHOIOTUM.

IIpakTuueckasi padora «llonydeHne MOJIOYHOKUCIBIX POTYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIAs MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIOMUOHHBIX INpeIACTABJICHUNA B
onoJioruu

OpomononHas Teopust Y. JlapBuHa. Ilpeanochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.



JIBrKy1Me cuiibl 3BOJTIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEACTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpaMuA

[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnwe, Y. Hapsun, C. C. YerBepuxos, 1. U. HImansrayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBo mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponbl romy6eit», «MHorooOpasue KyJbTypHBIX (GOpM
KarmycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTFOLII.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsaups Kak 3JIEMEHTAapHAas €IWHHLA 3BOJIOLUH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISIUMU KaK D3JIEMEHTApHOE »SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIOLMH. MyTaIllMOHHBIN
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx.  Oddexr
OCHOBartensl. JDgpgexm oOymuiioynoeo 2opaviuika. CHUdCEHUE 2eHemUYecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexkma Opeiigha 2eros 6
bonvuux u  Mmarvlx  nonynsayusx.  Mwurpanuu.  M3onsauus  OMyJISIA:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAIOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ mpucnOcOOJeHUu y  opranu3sMoB.  Apomopdo3bl U
uanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3MoB: MOp(]oIoruyeckue,
busnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
MPUCTIOCOOTIEHHOCTH OPTaHU3MOB.



Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsius — kimodeBod (aktop BumgooOpazoBanusa. Ilytu u
CIIocOObI BUJI000pa30BaHMS: aJIoNaTpUYeCcKoe (reorpacduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3aus,
rubpuanzaiys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mMbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJIOB
coxXpaHeHHs1 OMopa3zHooOpazusi. MUKpPOIBOIONUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl u cxemsl: «MyTanuoHHass H3MEHYUMBOCTBHY, «llomymnsmuonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxymme
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas W30S MOMYyJALUNA CEeBaHCKOM (openmny,
«['eorpapuueckass M307AMUS  JIMCTBEHHUIl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IIomyssiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocoONIeHHOCTh OpraHU3MOB M €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buabl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHUIOB CHHUID),
«ITomumnounasl pacteHuit», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repbaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] 1
3BEepell C MpUMEpaMH Pa3IMYHBIX MNPUCTIOCOOJEHUN, dYyuyesaa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3MOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

Jlabopatopnass pabora «CpaBHeHHWE BHJIOB IO MOPQOIOTUUESCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIOLMS U €€ pe3yibTaThl

Metonbl  uM3ydeHHUS ~MaKpoldBOMOIUHU. [lajmeoHTOnOrMYECKHEe  METO[bI
uzydeHus: oHBoimonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.



buoreorpapuyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIOpHl U
dbayHbl MaTepukoB U OCTpoOBOB. buoreorpaduueckue obnactu 3emun. Buabl-
DHIAEMHUKHU U PEIUKTHI.

OMOpHONIOTHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M TMOSIBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHUE,
OMOXMMUYECKHE W  MaTeMaTUYECKUE  METOJbl  W3Y4YEHUsS  HBOJIIOLUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIlMH U 3BOJIIOLUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeoOpatumocTp 3BoonMH. AnanTuBHasg paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununodurtsr»y,  «CeMmeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emiun», «peid) KOHTHHEHTOBY,
«Penuktery, «HadanmpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEJIOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrnepMusi. JloHaydHble TPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEA[MOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE orbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [LmanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. Omeir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB U3 MoHoMmepoB. Koamepsarnas rumoresa A. W.
Onapuna, runore3a nepBuyHoro oynsona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.



HUctopus 3emnu u meroApl €€ wu3ydyeHusa. lckomaembple OpraHUYeCKHUe
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOJIIOTHAS
reoXpoHOJIOTHs. ['€0XpOoHOJIOruuecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HadvanbHble 3Tanbel opraHndeckod HBoMOnMU. [logBieHne u 3BOTOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onn3Ma. BO3HMKHOBEHHE NEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIEHKN KaK aHAJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Tpoucxoxaenre sykapuoT (CHMOUOTEHE3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX 'PYIIIT MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIIOLMU BbICHIUX pacTeHuid. OCHOBHbIE apoMOpP(O3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosBieHue CHIOpPOBBIX pacTeHUM U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIpoucxokIeHrne IBETKOBBIX
pacTCHUMN.

OCHOBHBIE 3Talbl 3BOJIIOLHMM KUBOTHOrO MHpa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHbIX. BeHnackas (ayna. KemOpuiickuii B3pbIB — IMOSIBJICHHE COBPEMEHHBIX
TumoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntul. [lpuHnoun kmouyeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KailHo30il. OOmas xapakTepucTHKa KiIuMara |
reojjornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoObpa3oBaHue: €ro yciIoBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsI — JKOJOTMYECKHE KpU3HUCHI npouuioro. IIpudnHbel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
oco0enHoctu. [Ipobiema coxpaneHus 6MopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YYEHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwuy,
«JTanel  HEOPraHMYECKOW  3BoMOUMM», «['€oXpoHOJOrMyeckas  IMIKaJIay,
«HauanpHble 3Tarbl OPraHUYecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHUsI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHUe BHUpPYCay,
«Apomopdossl  pacreHuit», «PuHnOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokiierounbsle Bogopocian», «Mxm», «IlanoporHukm», «l'onocemeHHbIE



pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteitmme», «KumedHononocTHbiey,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )XU3HU B NMPOTEPO3OMCKON 3pe», «Pa3BuTue xKu3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTre KU3HU B ME3030MCKOM 3pe», «Pa3Burue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuu PACTCHWM Pa3IWYHBIX OTMAEIOB, KOJIICKIIHH
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMUBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUICKIIUM OKAaMEHEJIOCTEHM, IOJIE3HBIX MCKOIAEMBIX, MYJBKH OpPraHUYEeCKHUX
OCTaTKOB OPTaHU3MOB.

BupryaabHas JaboparopHass padora «MoaenMpoBaHUE — OIBITOB
Munnepa—tOpu no nu3ydeHuto aOMOreHHOTO CUHTE3a OPraHMYECKUX COCTUMHEHUM B
NEepBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEH CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Paznenbl 1 3agaun aHTpONOaOruu. MeToIbl aHTPOIIOJIOTHH.

CraHOBIICHME TPEICTABICHUN O MPOMCXOXKIACHUM YEJIOBEKa. PenurnosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMH:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckue. OTanyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CHUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHol1ieHHue OMOJIOTHYECKUX U COIUATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMM AHTPOIOTeHe3a. PaHHHME 4YemoBEeKOOOpa3HbIE 00€3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mpenensl  Adpuku. YenoBek reiaensOeprckuii — 0oOmME  MPENIoK
HEAHJEPTAJIBCKOTO YEIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIAepPTalbCKUN



KaK BHUJ JIFOJEH XOJIOAHOTO KiauMmara. YernoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreHeTrka U NaJeOreHOMHUKA.

DBOJIOLHS COBPEMEHHOrO 4esnoBeKka. EcTecTBEHHBI OTOOp B MOIMYJIALMIX
yenoBeka. MyTanMoHHbBIH mpouecc W noauMop@usM. [lomyssiuoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PQPexT ocHoBaTeNs» B MOIMYJSIUSAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. Ilonatne o pace. bosbmme pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTH paccelieHHs 4YelOoBeKa IO ILJIaHETe.
EnuHcTBO  4yenmoBeyeckux — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0NeHHOCTh 4YENOBEKa K pa3HbIM YCIOBUSAM OKpYXarollel Cpefbl.
Bnusnue reorpaduueckoil cpeapl Hu Apeiida reHoB Ha Mop(doJoruo u
(U3HOJIOTHIO YETIOBEKA.

MexaucuuiuiuHapHsle MeToAbl B ¢u3nyeckol  (OuMosornuyeckoil)
AHTPOIIOJIOTMHM.  OBOJIOLMOHHAS ~ AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMyJsuui. bruoconnanbHble HCCIEN0BAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHbI», «CKENeT 4YeloBeKa M CKENeT IIMMIIaH3e»,
«PyIuMMEHTBI U aTaBU3MBbD», «J{BHKyILIUE CUJIBI AHTPONIOTEHE3a», « IBOIIOLUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbubny, « KpoMaHbOHIIBD,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaX0JOK UCKOMIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4eJOBeKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YEJOBEKa M KHUCTU
HIMMITIaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «3yyeHre SKOJIOrMYECKUX aJal TNl YeIIOBEKay.

Tema 6. Jxkosorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi



3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amaun
9KOJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonsl sxonoruu. [loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHTOPHHT
OKpY>KaroIel Cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00ATbHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pEHNE KaK OCHOBA CBA3E€M 4YenoBedecTBa ¢ npuponor. dopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBeprio, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxeMmsl: «Pa3gensl sxomoruny, «MeToabl skomorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHuasi padora «M3yueHne METOJI0B IKOJIOTMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHe (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctBus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JCHCTBHUS dKoJornueckux (akropoB. [Ipasmno muaumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuil daxrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHHI M JKMBOTHBIX IO OTHOILICHHIO K cBeTy. CUTrHaibHas poJib CBETA.
doTonepruoau3M.

Temnepatypa kak skonorumdyeckuid (axrtop. [leiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBl. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
noj/iep ka0 BogHOTro Oananca. Kmaccudukamus pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
rIyOMHHAsT  TOMAMOYBEHHAs, BHYTpUOpraHU3MEHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpell oOuTaHus opranu3MoB. [IpucrnocoOiieHus OpraHU3MOB K
YKU3HU B pa3HbIX CpeJiax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBHM KU3HMU.



Kusznenusie @Qopmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
Kuznennsie POpMbI pacTeHUM: EPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHUE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapasutusm, koornepaus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJECUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OPTraHU3MOB B Cpeie
obutanus. [IpuHIUTT KOHKYPEHTHOTO HCKIFOYCHUSI.

JlemoHcTpanuu

Tabmuubl U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBON CIEKTpY,
«OIKOJOTUYECKNE TPYIIBI )KUBOTHBIX IO OTHOIICHHUIO K CBETY», «TeIIOKpOBHBIC
JKUBOTHBIC», «XOJIOJHOKPOBHBIC >XHBOTHBIC», «DHU3NOIOTHYECCKUE aIanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MoB», «buoJIOTHYECKHE PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, <« KuszHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTeMa XBOMHOrO Jecay, «llenu
NUTaHUs, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CumMOnosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHETIOOMBBIX M TECHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBEHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOaprui U KOJUICKITUU TEILIOMIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydesia NTULl U 3Bepel, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KMBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repOapu MW KOJUICKIIMM pACTEHWH W IKUBOTHBIX, OOJAJArONIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHUSM YCJIOBUH KH3HU, TepOapuu M
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOICHUN OpPraHU3MOB K
BIIMSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUSY.

Tema 8. DKo10rus BUAOB U MOILYJISA UM

OKOJIOTHYECKUE  XapaKTepUCTUKH  momymsmud.  [lomymsmuss kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpebl, (PU3ndecKux 6apbepoB U



0COOEHHOCTEW OMOoJIOrHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTENW MOMYJIALMU: YUCIEHHOCTh, IUIOTHOCTb,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHA.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monynsiuuu U €€ peryysanus. bHOTHYeCKui MOTEHUHAN TMOIMYJISIIUU.
MopaenupoBaHue JUHAMHUKHU MOMYIsUud. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUIOB (I- U
K-cTparerun).

[Tonsitue 00 »KoJOrMYecKo Huile Bujaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pa3mepbl 3K0oI0rndeckou
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buonormueckue
WHBA3UH YyKEPOJIHBIX BUIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXxembl: «JKOJOTHYECKHE XaPAKTEPUCTHKU —TOMYJSIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnonmyisiqum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasiuun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMHU
opranuzmammn», «Mogenb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHU, KOJJIEKIIUH )KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOnenusi ceMsH  pacTeHUd K
PACCEIICHUION.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBS3uU MEXIy
OpraHu3Mamu B OUOIIEHO3E.

OkocucrtemMa kak oTkpbiTasi cucrema (A. JIx. TeHcinu). OyHKUIMOHAJIbHbBIC
OJIOKM OpPraHW3MOB B JKOCHUCTEME: MPOMYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopor BeeCcTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMACChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuyHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOINOIE€HHBIE BO3JCUCTBUS Ha



cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbIE IKOCUCTEMBL. JKOCUCHEMbL 03€D U peK. DKOoCUcCmeMbl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOre€HHBbIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opozackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
X035CTBEHHOE 3HAUYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocucteMax. Ponb kackadnoeo 3¢ghghexkma u 6u006-30upuxamopos (Kiouesvix
61008) 8 QyHKyuoHuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll pPA3HbIX munos Ha
CcyOOpeaHU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  DKOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIxk. Tencnu.
Tabmuubr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «DKOcHUCTEMaA

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipyninbl OPraHu3MOB B 3KocHUcTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«Ilenu nutanus (macTOuIIHAas, NETPUTHAS)», « IKOJOTHUECKAsI MUPAMHUAA YUCEID»,
«IKonoruyeckas mupamuia OMOMacChly, «IKOJOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKocHuCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypOo03KOCUCTEMBD».

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX 3KOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO3MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa



buochepa — obmiernanerapHass o0ojiouka 3eMIiIM, TNI€ CYUIECTBYET WM
CyIIIECTBOBaJIA KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uochepe. O6nactu 6uocdeps! u e€ coctan. Kupoe
BEIIeCTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
ri100abHOM PKOCcHCTeMBbI. JMHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Omocheprl. I[lonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMEILIaHHbIC U IIUPOKOJIIMCTBEHHBIE JIECa, CTETH, CABAHHBI,
MyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIO MOTEHIINANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emim», «KpyroBopoT azoTa B MpUpoOIe»,
«KpyroBopoT yriepona B mpupojse», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «lIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesroBek u OKpy:xaAOLIAS Cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiumMara.

AHTpOIIOTEHHOE BO3/CHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTENILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOIBIL.
Kpacasie xHuru. OcobGo oxpansembie npupoansle Ttepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS UYEJIOBEUECTBA U IPUPOIBI.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TIOCIEICTBU.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uUccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K



uHgopmayuu no  CcoCMoAHUI0 OMOENbHLIX U008 U dKkocucmem. (OcHOBbL
9Kopeabuumayuu dKocucmem U cnocooos 060pvOvLl ¢ OUONOBDENHCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHvIX IKOCUCHEM.

JleMoHCTpanun

Tabmuet  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapocdepbl», «3arpsisHeHue nouBb», «llapHukoBbid  3ddexT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY», «MOENN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWUW M JKUBOTHBIX KpacHoii
KHUTU Poccutickon Oenepannu, Kpacuou KHUTH pEeruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUSI IPOrPAMMBI 1O OUOJIOTUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW MJACHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENCNICHUIO, Haiuuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauyue  NpPagoOCO3HAHUS  SKOJIOTHMYECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI MO OMOJIOTHH JTOCTUTAIOTCS
B E€IUHCTBE Y4YEOHOW M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUNUCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HMIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOTO Tmipeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOMIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPAIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JI€SITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COLIMAJIbHBIM I10JIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOU AEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaXXJaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIIECIUIO U MaMIATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHWBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHHUE U
pa3BuTHE OMOJOTUM, TOHUMAHUS 3HAUYCHHS OHOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMIJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢u3uYeckoro BOCHHUTAHMS, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(31opoBOE  TUTaHUE, COOJIIOJICHHME TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, perysipHas (Qundeckas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHS;

MOBBIIIIEHWE YPOBHS HKOJOTMUECKOW KYJIbTYpbl: MPHOOPETEHHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAHHME TJI00aTBLHOTO XapaKTepa JKOJIOTHUECKHX MpOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU H3YYEHUU OHOJIOTHH
3HaHUS W YyMEHUS TpPU pEUIeHUH TNPoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATHE JIEMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOLIEH
MPUPOJIHON Cpelie, YMEHHE IPOTHO3UPOBATh HEOJArOMpUSITHBIE SKOJOTHUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMHU B IO3HABATEIIbHOM, KOMMYHMKATUBHON M COIMAIbHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd M OOIIECTBEHHOW MPaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOJABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CcrnenupuKku OHOJOTUM KaK HayKd, OCO3HaHUS €€ poJid B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIX0/IAa M3 III00ATBHBIX IKOJIOTHYECKUX MPOOJieM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — Pa3BUTHIO,  pallOHAJIbHOMY
UCTIOJIb30BAaHUIO TMPHUPOJHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOIIETO0 MUPA U MPOUCXOANINX B HEM U3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJYYEHHUIO HOBBIX 3HAaHUU MO OHMOJIOTMU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPaKAOIINE
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrusi, SBJICHHE, MPOIECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJENOBAHUE,  HAOJIOJIEHHE, M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
yHUBEpCalbHble Yy4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOW KOMIIETCHIIMU OOyYarouuxcs; CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JICUCTBUS B
MO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YIeOHBIC JCHCTBYS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JEHUCTBUS, PETYJISATUBHBIC YHHBEPCAIBbHBIC YyYEeOHBIC JCHCTBHUS, COBMECTHAs
JIESITEIIbHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTPaMMBI CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbHbIMH yueOHBIMHU NMO3HABATEJILHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(ananm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKaAIHU, 000OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIEC MPU3HAKU, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKCHHSI, COOTHOCHUTD PE3YJIBTATHI ACATCIBHOCTH C TIOCTABICHHBIMU TETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUW B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pELICHHs MPOOJEMBbl C YYETOM aHaJIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIIEACTBUM ACSITEIBHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIIe0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETalUU, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUEOHBIX U COLUAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeleHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISTh IEJICHAIIPABICHHBIM MOUCK IEepeHOca CPEeICTB U CIOCOOOB
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IEPEHOCUTh 3HAaHUS B IMO3HABATEJIBHYIO M MPAKTUYECKYIO OO0JIACTH
KU3HEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, NpEjlararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM IpE/ICTaBICHUSI, KPUTUUECKU OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(opMyIMpOBaTh 3alPOChl U MPUMEHATH Pa3IMYHbIE METOABI NPU MOUCKE U
orbope Omosornyeckoil mHpoOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HMCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'M, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOTO MCIOJIb30BAaHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIOJIb30BaTh HAy4yHBIA fA3BIK B KadyecTBE CpeACTBa MHpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE H
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HAaBbIKAMU  pAaclO3HABaHMs M 3alIMThl  MH(pOpMAaIuH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o6menmne:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM TUCKYCCHUU TO CYIIECTBY OOCYyXaaemMou TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacro3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYyalluH,
YMETh CMSTYaTh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEWCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;



NPUHAMATh IL€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOODAUHUPOBATh JIEUCTBUSL MO €€ [IOCTHKECHHMIO: COCTaBJISITh IUIAH JEHCTBUM,
pacnpeienarh poju ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/iaratb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NpPOOJIEM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOUIEHWIO K JKHUBOM MPUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIeHUs MpoOsieMbl C  Y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIIOYTCHHI;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAHMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TI03HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OLIEHUWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS MO HUX
CHU)KEHMUIO;



IIPUHUMAaTh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE cedsT U APYTHX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHTHl JPYIMX I[pPU AaHAINU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTOTro YeJIOBeKa.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHHUS Y4eOHOro mpeamera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha OOECIEUYCHHE
npopunapHOro  o0yueHuss  oOydaronuxcss  Ouojmoru. OHHM  BKJIIOYAIOT:
crenuduyeckue AJjisi OMOJOTHY HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUIM 1O
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS ydeOHOTO Tpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJOTHUH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIICHHH TpobJieM  paruoHaIbLHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OHMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpEryJsius, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M TNPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTEHUM),  3aKOHBI
(enmHOOOpa3usi TOTOMKOB TEPBOrO IMOKOJICHHS, PACIICIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHngensa, TOMOJOTHUYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuiiosa), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMBIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (OINMHUCaHUE, H3MEpPEHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC TIPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
OYKApUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPTraHW3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IIPOIIECCOB JKU3HEACSITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYCCKUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa0O0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(PHOTO M TeTepOTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS TEHOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMH KIETKH U HX
GyHKUUSIMHE, CTPOCHHEM KJIETOK pa3HBIX TKaHEM M UX (QYHKUUSIMH, MEXITY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pAacTCHWH, JKMBOTHBIX M YEJIOBEKAa W MX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY dSTallaMH
oOMEHa BEIIECTB, ATaraMH KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
ATanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBJIATH OTIMYHUTEIBHBIC MPU3HAKW JKUBBIX CHUCTEM, B TOM UYHCIIE
pacTeHu, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHIYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTUIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCICTYEMBIMU OMOJIOTHYECKUMHU TIPOIECCAMU U SBIICHUSIMH, JI€JIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, AaHATU3UPOBATH IOJTYYEHHBIC
PE3YNbTATHI U JICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIENOBATEILCKONW paboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEJACTaBIATH  IOJIYYCHHBIC  pe3yJbTaTbl HAa  yYEHHYECKHX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
oOylactu ounoJioruu u M€ IULINHBI (KJTOHUpOBaHUE, HCKYCCTBEHHOE
OIUTOJIOTBOPCHHE, HAIMpPaBICHHOS M3MCHECHHWE T'€HOMAa M CO3JIaHWe TPAHCTCHHBIX
OpraHu3MOB);



YMEHHME OCYILECTBIATh OCO3HAaHHBIM BBIOOp Oynyiell mpodeccuoHanbHOU
NESATEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILIEBON MPOMBIIIIEHHOCTH, YIIIyOJIATh O3HABATENIbHBIHI
MHTEpEC, HAIPaBJICHHBIN HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsIX CpPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11
Kjacce JOJDKHBI OTPaXKaTh:

cOPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPUPOABI M PEUICHUM SKOJIOTUYECKHUX
npo0bjieM 4YelnoBeYecTBa, a TaKXKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIONL30BaHUSA, U B ((OPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOIMUYECKHUX 3HAHWUW, KOTOpas BKIOYAET
ONpeNieNeHUs] U TOHMMaHUE CYIIHOCTHM OCHOBOIIOJIAralomnX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJ, 3KOCHCTEMa, Ouocdepa), OMOIOTMUYECKHE TEOPUU
(aBomronronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtoiuu, B.W. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apoabiieBoro cxoacrsa K. M. bapa), npasuia (munumyma HO. JIubOuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHUE, SKCIEPUMEHT), CIOCOOAMU BBISBICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIICIATh CYIIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O orbopa, AJUTONaTPUYECKOTrO U CUMIIaTPUYECKOTO
BUJI000pa30BaHus, BAUSHUS ABMKYIIUX CHJI SBOJIOLMU HA T€HO(POH I OIS,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aMMOCBA3M MEXIY IPOLECCAMU HBOJIIOLUH,
JNBIDKYIIMMHM CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIbHBIE  NPU3HAKK  KUBBIX  CHCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele oOuTaHusi, abMOTHUYECKHMX M OMOTHYECKHX



KOMIIOHEHTOB  9KOCHUCTEM, B3aMMOCBsS3€d OpPraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTrooOpa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTb OMOIIOTUYECKUE 33/]a4H, BBISBISATH TPUUUHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeyeMbIMU OMOJIOTMYECKUMU MIPOIECCaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuiia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIBLHBIMU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEJOBAHMS, AaHAJU3UPOBATH IOJYYCHHBIC
pe3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJIOoruH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyayuiell mpodeccuoHaTbHON
JESITEIbHOCTH B 001aCTH OMOJIOTUH, YKOJIOTUH, TIPUPOIOTIONH30BAHMSI, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AWCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIUIyOJIATh T103HABAaTEIbHBIH MHTEpEC, HANpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBLHOTO U
BBICIIIETO0 0Opa3OBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie | IIpakruueckue (mupp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 b 1 0 0
HONOTILL KAk Hayxd https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 JXKuBbIe cUCTEMBI M UX U3y4EHUE 2 0 0 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
3 b 2 0 0.5
HOTOTHA TUICTRH https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 XuMu4eckasi OpraHu3anusi KIETKH 10 1 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
: 2
> CTPOCHHE 1 QyHKIUHH KeTiCH 8 05 https://m.edso0.ru/7f41c292
6 OOMeH BelecTB U MPEeBpaIlleHUe YSHEPTHH B 9 1 1 bubnuoteka [JOK
KJIETKE https://m.edsoo.ru/7f41c292
Hacnencreennas ungopmanus u bubnuoteka [JOK
7 i} 9 1 0.5
peanusanus €€ B KIIETKE https://m.edsoo.ru/7f41c292
. bubnmnoreka [JOK
8 HKHSHEHHEIH AL KACTKR 0 0 1 https://m.edso00.ru/7f41c292
bu6mmorexa [IOK
17 1 1.
o CTPOCHHE 1 (pYHKIUHH OPraHH3MOB > https://m.edso0.ru/7f41c292
bubmuorexa [JOK
10 Pa3mHOXeHHME U pa3BUTHE OPTaHU3MOB 8 0.5 1.5 https://m.edsoo.ru/7f41c292
11 ['eneTrka — HayKa O HACJIEIICTBEHHOCTH U 2 0.5 0.5 bubmmoreka [IOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HU3MEHYUBOCTH OPraHU3MOB

https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 1 https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0.5 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
14 Peneriia Henoneka 3 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
15 (CeneKuis OpraHH3MOB 4 0 1 https://m.edso0.ru/7f41c292
bubmuorexa [JOK
16 buotexHonorus u cuHTETHYECKAs OMOJIOTHS 4 1 0 https://m.edsoo.ru/7f41c292
17 PesepBHoe Bpems 1 1 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnbie | IIpakruyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcsl
3apoxaeHUE U Pa3BUTHE IBOTIOIMOHHBIX bubnmoreka [JOK
1 . 4 0.5 0
MPEACTABICHUI B OMOJIOTUH https://m.edsoo.ru/7f41cc74
i bubnuorexa [JOK
2 M 14 2 2
MKPOSBOIRONI 1 €€ PesyiIbTatet https://m.edsoo.ru/7f41cc74
N bubnuorexa [JOK
M :
3 AKPOIBOIOIUS U €€ Pe3yIbTaThl 6 0.5 0 httos://m.edsoo.ru/7fA1cc74
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 15 1 15 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
5 IT — 10 1 1
POUCXOXKIEHUE YeIOBEKa — AaHTPOIIOTeHE3 httos://m.edsoo.ru/7fA1cc74
DKOJIOTUSI — HayKa O B3aUMOOTHOIIIECHUSIX
6 OPraHU3MOB M HAJOPTaHU3MEHHBIX CHCTEM 3 0.5 0.5 bubmmorera [TOK
P JAAOPT ' ' https://m.edsoo.ru/7f41cc74
C OKpY’Karoliei cpeaon
bu6mmoreka [IOK
7 9 0.5 1.5
OpranH3mbi 1 cpesia OGHTaHHA https://m.edsoo.ru/7f41cc74
. bubnmuorexa [JOK
8 DKOJIOTHS BUAOB U TOMYJISITHNA 9 0.5 0.5 httns://m.edsoo.ru/7fA1cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 1 05 bu6mmorexa [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 buocdepa — rinobanbHas sxocuctema 6 0.5 0 https://m.edsoo.ru/7f41cc74
11 YesoBek 1 OKpyKarolmas cpeia 6 1 0 bubmmoreka [IOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
12 Peseproe Bpems 8 2 0 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 7.5

https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
buonorus kak KoMIIeKCHasi HayKa 1 bubmorexa [JOK
1 5 e 1 0 0 https://m.eds00.ru/863e6122
KAl HACTD COBPEMEHHOTO 0bIIeCTa https://m.edso0.ru/863e632a
bubmuoreka [IOK
2 JKuBbIe cCHCTEMBI M X CBOWCTBA 1 0 0 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
VYpoBHEBast OpraHu3aIus KUBbIX bubmorexa [JOK
3 P P 1 0 0 https://m.eds00.ru/863e6122
chcTeM https://m.edso0.ru/863e632a
Hcropust OTKpBITUA U U3YUEHUS bubmorexa [JOK
4 P o P v 1 0 0 https://m.eds00.ru/863e6122
[UTCTIH. BJICTORHAA TeOpHit https://m.edsoo.ru/863e632a
Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas pabora
«M3yueHne MeTo10B KIETOYHOMN but6mmorexa [IOK
5 1 0 0.5
6uosioruu (xpomarorpadus, https://m.eds00.ru/863e6564
anekTpodopes, AuddepeHnnaipHoe
uentpudyruponanue, [TLP)»
bubnunorexa LIOK
X i 1
6 HIMHHCCKHI COCTaB [ICTRH 0 0 https://m.eds00.ru/863e6564
7 MruHepanbHbIe BEIIECTBA KIETKH, X 1 0 0 bu6muoreka [JOK
Ouosornueckas pojb https://m.eds00.ru/863e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

OpraHnyeckre BeIIecTBa KIETKH —
oenku. JlaboparopHas pabora

bub6nmoreka [IOK

8 0 0.5
«O0HapyxeHue OEIKOB C IIOMOIIBIO https://m.edso0o.ru/863e674e
KaueCTBEHHBIX PEaKIIii»

9 CoiicTBa, knaccudukamys 1 GyHKIIUNA 0 0 bubmuorexa [JOK
0eJKoB https://m.eds00.ru/863e674e
Opranuyeckue BEeIECTBA KIETKU — bubmuoreka [JOK

10 0.5 0
YIJIEBOABI https://m.edsoo.ru/863e674e

1 Oprannueckue BemiecTBa KJISTKH — 0 0 bubnnorexa [JOK
JIAIA B https://m.edsoo.ru/863e674e
Hyxnennossie kucnorsl. JJHK n PHK.

Jlaboparopnas padota «VccienoBanue bubmmoreka [JOK

12 0 0.5
HYKJICHHOBBIX KHCJIOT, BBICICHHBIX U3 https://m.eds00.ru/863e6b72
KJIETOK Pa3IUYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pynkiuu ATO. Jlpyrue 0 0 bubmuorexka [IOK
Hykneosuarpudocdarsr (HTD) https://m.eds00.ru/863e6b72
CexBenupoBanue [IHK. Meroast

14 reHOMI/IKE T aHCKI[I/IHTOMI/IKI/IH 0 0 bubmorexa LOK

> 1P P ’ https://m.edso00.ru/863e6b72
MIPOTEOMUKHU
bu6nmorexa LIOK
1 M 7 .
> CTOABL CTPYKTYpHOH Guosor 05 0 https://m.edsoo.ru/863e6b72

16 Tunel knerok. [IpokapuoTnueckas 0 0 bu6muoreka [JOK
KJIETKa https://m.edso0.ru/863e6b72
CtpoeHne 3yKapuoTHYECKOUN KIIETKH.

17 HTI;KaneCI«yaI; pa60Ta «M3yuenwue 0 0.5 Bubmmorexa [IOK

P . P . v ' https://m.eds00.ru/863e6b72
CBOMCTB KJIETOUHON MeMOpaHbI»
18 [ToBEpXHOCTHBIN annapar KJIETKH 0 0 bubmmorexa [JOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

OpnHoMeMOpaHHbIe OPraHOU bl KJIETKH.
[IpakTrueckas padota «3ydeHue

bub6nmoreka [IOK

19 0 0.5
JIBIKEHUS LIUTOILIA3MBI B https://m.edso0.ru/863e6870
PACTUTENBHBIX KIETKAX)
[ToryaBTOHOMHBIE OPraHOUbI KIETKU:
MUTOXOHJIPHH, TIITACTU/IBL.
20 Jla6o aT(i[ pHan aGOTaI:d/ICCJIe OBaHME 0 0.5 bubmmorexa [JOK
patopHai p A ' https://m.eds00.ru/863e6870
IJ1a3MOJTM3a U JICTIIIa3MOJIN3a B
PACTHTEIBHBIX KICTKAX)
bubnunoreka LIOK
21 H & 0 0
CMEMDPAHIHIC Opratonie IGIeTin https://m.eds00.ru/863e6870
bubnuoreka [IOK
22 Crtpoenue u GyHKIMHU Aapa 0 0 https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢c
CpaBHUTEIIbHAS XapaKTePUCTHKA
KJIETOK 3yKapuoT. JlabopaTopHas bubmorexa LHOK
23 6 " ' 0.5 0.5 https://m.eds00.ru/863e6ff0
paboTa (MISYHCHHE CTPOCHHA IICTOK https://m.eds00.ru/863e716¢
Pa3IMYHBIX OPTAaHU3MOBY
ACCUMWISIIIHS U TUCCUMHIJISIINS — JBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemiecTB. JlabopaTopHas paborta bubmorexa [JOK
24 - ] . 0 0 https://m.edso00.ru/863e6ff0
(VISYHCHHE KaTaTHTHACCRON https://m.eds00.ru/863e716¢
aKTUBHOCTH (pepMEHTOB (Ha MpuUMepe
aMUJIa3bl WA KaTanas3bl)»
DepMEHTaTUBHBIN XapaKTep peaklui
KJIETOYHOI'O METa00IH3Ma. bubnunorexa LIOK
25 JlaboparopHast pabota «/3yuenue 0 0.5 https://m.eds00.ru/863e6ff0

(hepMEeHTATUBHOTO PACIICTUICHHS
MEepOKCHUIA BOJOPOJIa B PACTUTEIbHBIX

https://m.edso00.ru/863e716¢



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

" )KUBOTHBIX KJICTKax»

Bbenku-akTuBaTopsl U OENKH-

bub6nmoreka IIOK

26 5 0 0 https://m.eds00.ru/863e6ff0
HHTHOHTOPH https://m.eds00.ru/863e716c
bub6nmoreka [IOK
27 ABTOTpO(HBIH THIT 0OMEHa BEUIECTB 0 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
bubnuoreka [IOK
28 dorocunTe3 0.5 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
Xemocunrtes. JlJaboparopnast pabora bubnnorexa [JOK
29 «CpaBHeHHE TIpoIeccoB (poToCHHTE3a 0 0.5 https://m.edso00.ru/863e6ff0
U XEMOCHUHTE3a» https://m.edso0.ru/863e716¢
AHa’poOHBIC OpTaHU3MbL. Buabl
opoxenusi. JlaboparopHas pabora bubmuoreka [JOK
30 0 0
«CpaBHEHHE TIPOIIECCOB OPOKEHUS U https://m.eds00.ru/863e796e
JIBIX AHUS
31 AdpoOHBIE OpraHU3MBbl. DTarbl 0 0 bubmmnoreka HOK
SHEPreTHYecKoro ooMeHa https://m.edso00.ru/863e796e
DHeprusi MeMOpPaHHOTO TPaJUeHTa
32 1| Oll?OHOB CHHpTe3 ATCD'p §6OTa 0.5 0 bubnxoreka LTOK
p N P ' https://m.eds00.ru/863e796e
npoToHHOU AT®-cuHTa3bI
bubnunorexa LIOK
33 Peakuyn matpuranoro cuntesa 0 0 https://m.edso0.ru/863e796e
34 Tpanckpunuus — MaTpU4YHBIA CHHTE3 0 0 bu6muoreka [JOK
PHK https://m.eds00.ru/863e796e
N bubmuoreka [{OK
35 Tpancasuits it e€ STarl 0 0 https://m.edso0.ru/863e796e
36 KonupoBanue amuuokucnot. Posb 0 0 but6mmoreka [IOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

prubocoM B OMOCUHTE3€E OeKa

https://m.edso00.ru/863e796e

Opranusanus reHoma y mpokapuor u bubmmoreka [JOK
37 0.5 0
9yKapuoT https://m.eds00.ru/863e8436
38 MonekynspHbIe MEXaHU3MBbI 0 0 bubmmoreka [JOK
SKCIPECCHUU T'€HOB Y AYKAPUOT https://m.edsoo.ru/863e8436
Bupycbl — BHeK1eTOUHbBIE (OPMBI
39 YKU3HH M OOJIMTAaTHBIE TTapa3UThI. 0 05 bubnnorexa [JOK
[IpakTuueckas pabora «Co3nanue ' https://m.edsoo.ru/863e8436
MOJICTTH BUPYCa»
40 BupycHsie 3a0051eBaHuS YeIIOBEKa, 0 0 bubnuorexa [IOK
KUBOTHBIX, PACTCHUI https://m.eds00.ru/863e8436
41 HanoTexHoyioruu B OMOJIOTUU U 05 0 bubnuoreka [IOK
MEIUIMHE ' https://m.eds00.ru/863e8436
bubmmoteka IIOK
42 JKW3HEHHBIN LUK KIETKU 0 0 https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢c
bu6mmoteka IIOK
43 Matpuunsiii cuntes JJHK 0 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c
Xpomocomsl. JlTaboparopHast pabota bubmuoreka [JOK
44 «M3yueHne XxpoMOCOM Ha IOTOBBIX 0 0.5 https://m.eds00.ru/863e6ff0
MHKpOIIpenaparax» https://m.eds00.ru/863e716¢c
bubnunorexa LIOK
45 Jlenenue KIETKH — MHTO3 0.5 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c
Tuns! knetok. Kapuokunes u
nutokune3. JlaboparopHas padora bubmorexa I[JOK
46 ' 0 0.5 https://m.eds00.ru/863e6ff0

«Habmroaenne MUTO3a B KIIETKAX

KOHYMKa KOpelIKa JiyKa (Ha TOTOBBIX

https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
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MUKpOTpenaparax)»

bub6nmoreka IIOK
47 Peryisanus :KM3HEHHOT O LIUKJIA KJIETOK 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c
bub6nmoreka [IOK
48 OpraHusm Kak eJJHHOE [eI0e 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c
Tkanu pacrenuii. JJaboparoprast bubmorexa HOK
49 5 p " ’ P . P . 0.5 https://m.edsoo0.ru/863e6ff0
PaboTa (VISYHCHHC TKATCH PACTCHHII https://m.eds00.ru/863e716¢
TkaHu KUBOTHBIX U YCIIOBEKA. bubmuoreka [IOK
50 Jlabopatopnas pabora «3yuenue 0.5 https://m.eds00.ru/863e6ff0
TKaHEN )KMBOTHBIX) https://m.eds00.ru/863e716¢
Opranbl. CucTteMbl OpraHoB. bubnuoreka [IOK
51 Jlaboparopnast padota «3yuenue 0.5 https://m.eds00.ru/863e6ff0
OpPraHoOB [BETKOBOI'O PACTEHUD) https://m.eds0o.ru/863e716c
bubmmoteka IIOK
52 Omnopa Tena opraHu3MoB 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c
bubnmorexa LIOK
>3 JlpHiKeHHe OpramH3MOB 0 https://m.edso0o.ru/863e8efe
but6mmoreka [IOK
>4 Huranme oprammsmos 0 https://m.edso00.ru/863e8efe
55 [IuTanue MO3BOHOYHBIX )KUBOTHBIX. 0 bubmuorexa [{OK
[InmeBapuTenpHas CUCTEMA YEJIOBEKa https://m.edso00.ru/863e8efe
bubnunorexa LIOK
56 JbIXaHHE OPraHH3MOB 0 https://m.edso00.ru/863e8efe
57 JIpIxaHue Mo3BOHOYHBIX KHUBOTHBIX U 0 bubnuotexa [JOK

YCJIO0BCKAa

https://m.edsoo.ru/863e8efe
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bu6nmoreka [IOK

58 TpaHCIOpT BELICCTB Y OPraiH3MOB 0 0 https://m.edso0.ru/863e8efe
KpoBeHocHas cucreMa o3BOHOYHBIX bubmuoreka [JOK
59 0 0
JKUBOTHBIX U YEJIOBEKA https://m.edso0o.ru/863e8efe
bubnunorexa LIOK
00 Beiereie y Oprarmsmos 0 0 https://m.eds00.ru/863e81b6
bu6nmoreka [IOK
61 3aluTa y OprauH3MOB 05 0 https://m.eds00.ru/863e81b6
bubnunoreka LIOK
62 HMmyHRas CHCTeMa HenoBexa 0 0 https://m.edsoo.ru/863e81b6
63 Paznpaxumocts u perynsauus y 0 0 bubnnorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e81b6
I'ymopanbnas perynsauus u
64 31?1] 01? WHHAs (I:)I/ICZGMI: JKUBOTHBIX U 0 0 bubmmorexa [JOK
HOXP https://m.edsoo.ru/863e81b6
YeJoBeKa
bubmmoteka IIOK
65 @DOopMBI Pa3MHOKEHUS OPraHU3MOB 0 0 https://m.eds00.ru/863e81b6
bu6nmorexa LIOK
66 [TomoBoe pa3MHOXKEHHE 0 0 https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢c
bu6nmorexa LIOK
67 Meiio3 0.5 0 https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢
I"ameTorenes. O6pazoBanue 1
pa3BUTHE MOJIOBBIX KJIETOK. bubmuoreka [IOK
68 JlaboparopHas pabora «/3yuenue 0 0.5 https://m.eds00.ru/863e6ff0
CTPOEHUS MOJOBBIX KJIETOK Ha TOTOBBIX https://m.eds00.ru/863e716¢
MUKpOTpernaparax»»
69 NunuBuayanbHOE pa3BUTHE 0 0 bubnmoreka [JOK
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OpraHnu3MOB — OHTOI'CHE3

https://m.edso0.ru/863e81b6

3akJiajika OpraHoB M TKaHEH U3

bubnunoreka LIOK

70 3apOJIbIIIEBBIX JTUCTKOB 05 0 https://m.edso00.ru/863e81b6
PocT u pa3zButue )XMBOTHBIX.

7 JlaGopaTtopHas padorta «BrisiBieHue 0 05 bubnmnoreka HOK
MPU3HAKOB CXOJICTBA 3apOJIbIIICH https://m.edso0.ru/863e81b6
MMO3BOHOYHBIX )KUBOTHBIX)

Pa3mHOXeHMe U pa3BUTHE pACTEHUI.
Jlaboparopuas padota «CtpoeHue bubnnorexa [JOK

72 0 0.5
OpraHOB PA3MHOKEHUS BBICIIMX https://m.eds00.ru/863e81b6
pacTeHuin»

WcTopus cTaHOBIEHUS U pa3BUTHUS Bbu6mmoteka [JOK

73 1 0
TEHETHKU KaK HayKu https://m.edso0.ru/863e81b6
OcCHOBHBIE TIOHATHS U CUMBOJIBI

74 reHetuku. Jlaboparopnas pabora 0 05 bubmuorexka [IOK
«/Ipo3odumna kak 00BEKT TEHETUIECKUX https://m.eds00.ru/863e81b6
HCCIIEIOBAHUID)
3aKOHOMEPHOCTH HacIeI0BaHUs
MpU3HaKOB. MoHOTHOpUIHOE

75 ckpemuBanue. [IpakTuueckas pabota 0 05 bubnnorexa [JOK
"N3y4yeHue pe3yapTaToB https://m.eds00.ru/863e81b6
MOHOTHOPHUIHOTO CKPEIIUBAHHS Y
npo3o¢uis"

[{uTonornyeckre OCHOBBI bubmmoreka [JOK

76 0 0
MOHOTHOPHUHOTO CKPEIIMBAHUS https://m.eds00.ru/863e8878

77 AHanmm3upyrolee CKpenuBaHue. 0 0 bu6muoreka [JOK
HenonHnoe nomuanpoBanue https://m.eds00.ru/863e8878

78 JluruOpuIHOE CKpEIIMBAHHE. 0 0.5 bubmmoreka [JOK
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[IpakTrueckas padota «3ydeHue
PE3yNbTaTOB TUTHOPUAHOTO
CKPEIMBAHUA Y IPO30(DUIIBI»

https://m.eds00.ru/863e8878

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI

bu6nmoreka [IOK

[ JTUTHOPUTHOTO CKPEITUBAHUS 0 0 https://m.edso0.ru/863e8878
80 CueruieHHOe HacJIeI0BaHKE MMPU3HAKOB 0 0
81 XPpOMOCOMHAasI TEOPHS 0 0 bubnnorexa [JOK
HACJIEACTBEHHOCTU https://m.edso0.ru/863e86f2
bubnuoreka [{OK
82 Peneriia nosa 05 0 https://m.edsoo.ru/863e86f2
bubnunoreka LIOK
83 I'eHoTHO Kak HeJIOCTHAS CUCTEMA 0 0 https://m.edsoo.ru/863¢86f2
['eneTnveckuit KOHTPOJIb PA3BUTHS bubnnorexa [JOK
84 . 0 0
pacTeHuH, KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e86f2
85 N3meHunBOCTH NpU3HAKOB. Busl 0 0 bubmuoreka [IOK
U3MEHYMBOCTH https://m.edsoo.ru/863e8878
bu6mmoteka IIOK
86 MonudukarnronHas N3MEHIHBOCTh 0 0 https://m.edsoo.ru/863e8878
BapuarmoHHslIii ps v BapualiioHHas
kpuBas. JlaboparopHas pabota
«HMccnenoBanue 3akOHOMEPHOCTEN bubnmnoreka [JOK
87 . 0 0.5
MOAN(MUKAITMOHHONW U3MEHYUBOCTH. https://m.edso00.ru/863e8c60
[TocTpoeHne BapualluOHHOTO psiia U
BAPUALIMOHHON KPUBON»
88 I'eHoTHNIM4YECKast U3MEHYHNBOCTb. 0 0 but6mmorexa [IOK
KomOunaTtuBHas ”3MEHUYNBOCTD https://m.eds00.ru/863e8c60
89 MyTanmonHas "3MEHYHBOCTb. 0 05 bu6muoreka [JOK

ITpakTnueckas pabora «Myrtanuu y

https://m.edso00.ru/863e8c60
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po30¢ bl (Ha TOTOBBIX
MUKpOITperaparax )

3aKOHOMepHOCTI/I MYTAlITHOHHOT'O

bu6nmorexa [IOK

90 .D 0 0
fipotiecca. JIHUTeHETHia 1 https://m.edsoo.ru/863e8c60
SIUTEHOMUKA
I'eneruka yenoseka. [IpakTuyeckas
91 abora «CocraBileHHE U aHAJIN3 0 0.5 bubnnorexa HOK
P N ' https://m.eds00.ru/863e8c60
POIOCIIOBHO
bubnunoreka LIOK
92 M i 0 0
CTOAIBT MEAHIUIHCKOH TERETHIN https://m.edso0.ru/863e8c60
3HadyeHre MeJUIUHCKOI T€HETUKHU B
93 IPENOTBPAILCHUH U JICUEHUU 0.5 0 Bubmorexa HOK
PEAOTEpatl . ' https://m.eds00.ru/863e8c60
reHEeTUYECKUX 3a00J1€BaHUN YETI0BEKA
OCHOBHBIE TTIOHITHS CEJIEKIIUU.
94 JlaGopatopnas pabora «3yuenue 0 05 bubmuoreka [IOK
COPTOB KYJIbTYPHBIX PACTEHUN U MTOPOJ ' https://m.edsoo.ru/863eb46a
JIOMAIIHUX KUBOTHBIX)
MeToapl CeNeKIMOHHOM padoTHI.
95 JlaGoparopnas padora «3yueHue 0 0.5 Bubmiorexa OK
patoprai p y? ' https://m.eds00.ru/863eb46a
METOJIOB CEJICKIIMH PACTCHUI
JIOCTHKEHHMSI CEJIEKIIUU PACTEHHUN U
96 JKUBOTHBIX. [IpakTHueckas padora 0 0.5 bubmorexa LIOK
P . p ' https://m.eds00.ru/863eb46a
«[IpuBUBKa pacTeHHID»
Coxpanenue, U3ydeHue u
97 I/ICH(I))J'ILSOBaHI/Ie Z:HCTI/I‘IGCKI/IX 0 0 bubnmorexa LOK
https://m.edso0.ru/863eb46a
pecypcoB
08 buorexHosorus Kak Hayka v OTpacib 0 05 n6mmoteka [IOK

MMPpOU3BOJACTBA. HpaKTI/I‘-IeCKaH pa60Ta

https://m.edso0.ru/863eb46a
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«I/I3yquI/Ie 00BEKTOB OMOTEXHOJOT N

99 OcHOBHBIC HAPABJICHUS 1 05 0 uommoteka [{OK
CHHTETHYCCKOW OMOJIOTHH ' https://m.edsoo.ru/863eb46a
bubnmoreka [IOK
100 XPpOMOCOMHAs U TeHHAsI HH)KEHEPUS 1 0 0 https://m.edsoo.ru/863e8d78
bubnunoreka LIOK
101 MenuiuHcKue OMOTEXHOJIOTHH 1 0 0 https://m.edsoo.ru/8638d78
102 PesepsHnbiii ypok. [loBTopenue, 1 1 0 bubnuoreka [IOK
000011IeHHEe, CUCTEMATH3AIMS 3SHAHUH https://m.edso0.ru/863e8d78
OBUIEE KOJIMYECTBO YACOB I10 102 9 14

I[TPOT'PAMME
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypcsbl
bubnunoreka LIOK

1 OpommonnonHas teopus Y. Jlapsuna 1 0 0 https://m.edsoo.ru/863ea20e
JBHoKyIME CUIIBI 3BOJIIOLMHA BUIOB 110 bubmuoreka [{OK

2 1 0 0
Y. JapBuny https://m.eds00.ru/863ea20e
Bopr6a 3a cymecTrBoBaHue,

3 eCfeCTBeHHIiII;I/I MCKYCCTBEHHBIN 1 0 0 bubmmorexa [JOK

Y https://m.edsoo.ru/863ea20e
oTOop
®opMupoBaHUE CUHTETUYECKOM Bbu6moteka LJOK

4 1 0.5 0
TEOPHUH SBOJIIOIUU https://m.edsoo.ru/863ea20e

5 DTarbl HBOTIOIIMOHHOTO Tpoliecca: 1 0 0 bubmuoreka [JOK
MUKPOIBOIIOLUSA U MAaKPOIBOIIOLUS https://m.edso0o.ru/863ea20e

6 O00011eHME 110 TEME 1 1 0
«MHUKpO3BOJIOLNS U €€ pe3yIbTaThl»

7 [Tomyssiius — snemeHTapHast 1 0 0 bubmmnoreka HOK
€IMHHIIA YBOJIOLIMU https://m.eds00.ru/863e99c6
3aKOH T€HeTUYECKOro paBHOBecHs Jx.

3 Xapau, B. BaitnOepra. JlabopatopHas 1 0 05 bu6muoreka [JOK
pabota «BpIsiBIeHNE U3MEHUYNBOCTH Y ' https://m.eds00.ru/863e9570
oco0eit 0ZTHOTO BHIa»

bubnunorexa LIOK
1 .
9 DneMeHTapHbIe (HaKTOPHI IBOJTIOINN 0.5 0 https://m.edsoo.ru/863e9570
10 Oddext ocHoBaTess. DPdekT 1 0 0 bubmmoreka [JOK
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6YTBIJ'IO‘IHOFO TOpJIbIIIKa

https://m.eds00.ru/863e9570

Murpauyu. M305auuu nonyJisimii: bubmmoreka [JOK
11 0
reorpaduueckasi, OnoIorndecKas https://m.eds00.ru/863e9ed0
EctectBenHsblit oTO0p — bubmmoreka [JOK
12 . 0
HaIpaBJISIOMUNA (PaKTOP IBOITIOIUAN https://m.eds00.ru/863e9ed0
bub6nmoreka [IOK
1 I1 7
3 0i10BO# 0TOOp 0 https://m.eds00.ru/863e9ed0
[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
€3YJIbTaT MUKPOIBOJTFOIIHH.
14 ?Ia6yo aTo Ha}Ip abota «IIl/I3 eHue 0.5 bubmorexa LIOK
pATOpHasi p v . ' https://m.eds00.ru/863e9cle
apoMop(}030B U UANOAAANITAIUHN Y
pacTeHU U )KMBOTHBIX)
[Tpumeps! npucnocobaeHuit y
OpraHu3MoB: MOP(OIOTHYECKHE,
dbuznonornueckre, OMOXUMHUYECKHE,
15 noseneHueckue. JlaboparopHas 0.5 bubmmorexa LIOK
8 ’ paTop ' https://m.edsoo.ru/863e9cle
pabora «IIpucnocobnenus
OPTaHW3MOB M HX OTHOCHTEIbHAS
11€JIECO00Pa3HOCTh
Bun, ero kpurepuu u cTpykTypa.
JlaGopatopHas pabota «CpaBHeHUE bubmmnorexka HOK
16 0.5
BUJIOB 110 MOP(OJIOTUIECKOMY https://m.edsoo.ru/863e9ed0
KPUTEPUIO»
bubnunorexa LIOK
17 CrpykTypa Bt 0 https://m.eds00.ru/863e9ed0
18 CB43b MUKPOIBOIIOLIMHA U 0 bubnuotexa [JOK
SIHUJIEMHAOJIOTHH https://m.edsoo.ru/863e9cle
19 Bunoobpa3oBanue kak pe3yibTaT 0 bubmuoreka [IOK
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MUKPOIBOTIOLIMHI https://m.edsoo.ru/863e9cle
O060011IeHNE 10 TEME bubnunoreka LIOK
20 " 1 0
«MakposBoJIIOIUA U €€ pe3yJIbTaThI» https://m.edso0.ru/863e9cle
buoreorpaduyeckue MeTob bubmmoreka [JOK
21 0 0
M3YUYEHUS IBOJIOIUU https://m.edsoo.ru/863e9cle
OMOPHOIOTMYECKHE U CPABHUTEIHHO-
22 MOP(OJIOTHUECKUE METOIBI U3YICHHS 0 0 bubmorexa LOK
P A i https://m.edsoo.ru/863eac2c
SBOJIIOINH
MornekynsipHO-TeHETHUECKHE,
23 OMOXMMHYECKHE U MAaTEMAaTHUCCKUC 0 0 bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
METO/Ibl U3YUYEHUS IBOJTIOIIUU
bubnunoreka LIOK
24
OO1He 3AKOHOMEPHOCTH SBOTIOLHH 0 0 https://m.edso0.ru/863e9cle
o5 AJnlanTiBHas paauanus. 0 0 bubmmoteka IIOK
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLUHA https://m.edso0o.ru/863ea5a6
26 Hay4nble runoressl NpouCcXoKACHUS 05 0 bubmmnorexka HOK
YKU3HU Ha 3emiie ' https://m.edsoo.ru/863ea5a6
MakposBonronus.
27 [TaneoHTONOTMYECKHE METOBI 0 0 bubmmorexa [JOK
A https://m.edso0o.ru/863ea5a6
W3Y4YEHUS HBOJTIOIIUN
JloHayuHble peCTaBIEHUS O bubmuoreka [IOK
28 0 0
3apOXKIACHUH KU3HA https://m.eds00.ru/863ea5a6
29 OCHOBHBIE TaIbl HEOPTAaHUYECKON 0 0 bubmmoreka [JOK
JIBOJIIOIINN https://m.edsoo.ru/863e9cle
but6mmoreka [IOK
30 r 0 0
HITIOTCSBE SAPONICHI A https://m.eds00.ru/863ea5a6
31 Wcropus 3emnu 1 MeToabl €€ 0 05 bu6muoreka [JOK

usydenus. JlaboparopHas pabora

https://m.edso0.ru/863ea5a6
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((I/I3y‘ieHI/IC 1 OIIMCAaHHEC MCKOIIaCMbIX
OCTaTKOB JPCBHUX OPraHU3MOB»

HauanbHble 3Tanbl OpraHuyecKoi

bubnunorexa LIOK

32 0.5 0
3BOJIIOINU https://m.edsoo.ru/863e9cle

bub6nmoreka IIOK

33 OBOIIIOLUS DYKApUOT 0 0 https://m.edso0.ru/863e9cle
OCHOBHBIE 3TaITbl YBOJIOIUH
pactutenbHoro mupa. [Ipaktudeckas bubmmoreka [JOK

34 . 0 0.5
pabota «3y4uenue ocobeHHOCTEN https://m.eds00.ru/863e9ed0
CTPOCHUS PACTCHUI PA3HBIX OTICIOBY
OCHOBHBIE 3TaIbl YBOTIOLINHT bubnnoreka [IOK

35 0.5 0
’)KUBOTHOTO MHpa https://m.edso00.ru/863e9ed0
DBOJTIOLINS )KUBOTHBIX. [IpakTHueckas

36 abota «3y4yeHune ocoOeHHOCTEN 0 0.5 bubmmorexa [JOK
P & ' https://m.edso0.ru/863e9ed0
CTPOEHUS TTO3BOHOYHBIX KHBOTHBIX)

37 PazButue xu3HM Ha 3eMiie 1o 3pam U 05 0 bubnmnorexa [JOK
nepuoaam ' https://m.edso0.ru/863e9ed0
MaccoBble BEIMUpaHUS — bubmuoteka [IOK

38 0 0
HKOJIOTUYECKHUE KPU3UCHI ITPOIIIIOTO https://m.edsoo.ru/863eaea?2
CoBpeMeHHBIH KOJIOTHYECKUIT bubmuoreka [IOK

39 0 0
KpHU3HUC, €ro 0COOEHHOCTH https://m.edsoo.ru/863eaea?2
CoBpeMeHHast cucTeMa OpraHu4eckoro bubmuoreka [IOK

40 0 0
MPOILIOTO https://m.edsoo.ru/863eaea2
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI bubnmnoreka [JOK

41 0.5 0
OpraHU3MOB https://m.edsoo.ru/863eaea2

42 AHTPOTIONOTHS — HayKa O YEIOBEKe 0 0

43 Pa3BuTHe npeacraBneHuii o 0 0 bubmuoteka [IOK

IMPOUCXOKIACHUHN YCTTIOBCKA

https://m.edsoo.ru/863eaea?2
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MecTo uenoBeka B cCTEME
opranuueckoro mupa. JlabopatopHas

. bub6nmoreka IIOK
44 pabora «3yuenue ocobeHHOCTEH 0 0.5 https://m.edsoo.ru/863ebA46a
CTPOCHHUSI CKEJIeTa YeIOBEKa,
CBSI3AHHBIX C TIPSIMOXOXKICHUEM)
bubnunoreka LIOK
4
> JlBImiyINie CHtel anTpororeresa 0 0 https://m.edsoo.ru/863eb46a
CoOoTHOIIICHHE OUOJIOTHYECKUX H
46 COITMABHBIX ()aKTOPOB B 0 0 bubmmorexa [JOK
t P https://m.edso0.ru/863eb46a
AHTPOIIOTCHE3E
bubnuoreka [{OK
47
OCHOBHBIE CTa I aHTPOTIOT€HE3a 0 0 https://m.edsoo.ru/863ebA6a
bubnunoreka LIOK
48 [TameoreHeTrKa U MMajlcOreHOMHUKA 0 0 https://m.edsoo.ru/863eaca2
bubnmorexa LIOK
4
9 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa 0 0 https://m.edsoo.ru/863eaca2
Yenoseueckue pachl. [IpakTuueckas
50 abota «3yueHune sKOIOTHIECKUX 0 0.5 bubmmorexa [TOK
P . I ' https://m.eds00.ru/863eaea2
ajlanTaIyi 4eIoBeKay
51 MexIuCIUILIMHAPHBIE METO/IbI 05 0 bu6mmoteka IIOK
AHTPOIIOJIOTUU ' https://m.edsoo.ru/863eaea?2
bubnunorexa LIOK
2
> 3apOKICHHE H PA3BHTHE OKOIOTHIL 0 0 https://m.edsoo.ru/863eaea?
Metonb! akoioruu. JlaboparopHas
53 abora «/3yueHue MeETOIOB 0 0.5 bubmmorexa TIOK
P i . ' https://m.eds00.ru/863eb10e
9KOJIOTUYECKUX UCCIICTOBAHMI
54 3HaveHHEe IKOJOTUUECKUX 3HAaHUU AJis 0 0 bubnuotexa [JOK

YCJIOBCKAa

https://m.edso0.ru/863eb10e
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55 Dxosiorudeckue hakTopsbl 0 0
Aobuotnyeckue aktopbl. CBET Kak
9KOJIOTUYECKHH (PaKTop. Bu6miorexa LIOK
56 JlaGopaTopHas p5160Ta «BrrsiBICHHE 0 0.5 https://m.edsoo.ru/863eb10e
MIPUCTIOCOOICHUI OPraHU3MOB K
BIIMSIHHIO CBETa»
AlGuotnueckue GakToOpHbI.
TeMneparypa Kak 3KOJIOTHYECKUI
57 daxrop. JlabopaTopHas padora 0 05 bubmmoreka [JOK
«BpIsBIIEHUE TPUCTIOCOOJIEHUI https://m.edsoo.ru/863eb10e
OPTaHU3MOB K BIIHSTHHIO
TEMIEPaTypPhI»
Aobuotnyeckue hakTopsl. BnaxxHocTb
KaK dKOJIOTHYECKUN (haKTop. Bu6morexa [[OK
58 Jlaboparopras padora 0 05 https://m.edso00.ru/863eb10e
«AHaTOMHYECKHE OCOOEHHOCTH
paCTeHHIA U3 Pa3HBIX MECT OOMTAHUS
bu6nmorexa LIOK
59 Cpetpt OOHTaHHS OPraHH3MOB 0 0 https://m.eds00.ru/863ea5a6
bu6nmorexa LIOK
60 bronorireckie pHTME! 0 0 https://m.eds00.ru/863ea5a6
but6mmoreka [IOK
61 JKvzHeHHbIe POPMBI OPTaHU3MOB 0 0 https://m.edsoo.ru/863ebd16
bubnunorexa LIOK
62 buoruteckue paxroper 0 0 https://m.edso0.ru/863ebd16
3HaueHne OMOTHYECKUX
63 B3aMMOJICHCTBHH JIJISI CYIIIECTBOBAHUS 0.5 0 bubnmorexa LOK
https://m.edso0.ru/863ebd16
OpraHU3MOB B cpejie 0OUTaHUs
64 DKOJIOTHYECKUE XapaKTEPUCTUKH 0 0 but6mmoreka [IOK
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MONYJISAIIUHA https://m.edsoo.ru/863eb5fa
OCHOBHBIEC TIOKA3aTEIIN MOMYJISIIHHN:
65 YHUCJIEHHOCTD, IIIOTHOCTh, BO3pacTHast 0 0 bubmorexa LIOK
’ » BO3P https://m.eds00.ru/863ebb5e
1 TI0JIOBAsI CTPYKTYpa
OCHOBHBIC TIOKA3aTEIIN MOMYJISIIHN:

66 0K1aEMOCTD, IIPUPOCT, TEMII POCTA 0 0 bubnnorexa LHOK
PO > IPHPOCT, p ’ https://m.edso00.ru/863eb5fa
CMEPTHOCTH, MUTPALIAN

bubnuoreka [IOK
7
6 DKOJIOTHICCKAsT CTPYKTYPA NOMYIALHH 0 0 https://m.edso0.ru/863eb5fa
N bubmuoreka [IOK

68 JluHamuKa Honyasuuy U e€ peryisiuus 0 0 https://m.edsoo.ru/863eb5a
Kpussle pocta ynicieHHOCTH bubnuoreka [IOK

69 0 0
nonyssiuuy. Kpusble BBDKUBaHUS https://m.edsoo.ru/863eb5fa
DKonoruyueckas HUIIA BUIA.

70 JlaGopaTtopHnast pabota 0 05 bubmuorexka [IOK
«ITpucrocobIeHnst CEMSTH PacTEHUI K ' https://m.eds00.ru/863eb5fa
pacceneHuro»

. bubmmoteka IIOK

& Br kax cncrema monysnui 0 0 https://m.edso0.ru/863e99c6
3aKOHOMEPHOCTH TTOBEICHUS U bu6nmorexa LIOK

72 . 0.5 0
MHUTPALHN )KUBOTHBIX https://m.edsoo.ru/863e99c6

73 Co00111ecTBO OpraHu3MOB — 0 0 bubmmnorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863e99c6

but6mmoreka [IOK

74 D 0 0

KOCUCTEMa KaK OTKPBITAs CHCTEMA https://m.edsoo.ru/863699¢6

75 KpyroBopot BelecTs 1 NOTOK 0 0 bu6muoreka [JOK
OHEPrUU B DKOCUCTEME https://m.edsoo.ru/863ebd16

76 OCHOBHBIE TTOKa3aTEIN SKOCUCTEMBI 0 0 bubmuorexa [{OK
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https://m.edso0.ru/863ebd16

bubnunorexa LIOK
77
OKOJIOTHHCCKHE IIMPaMHLb! 0 0 https://m.edsoo.ru/863eb5fa
bubnmoteka [IOK
78 u 0 — 0.5 0
SMCHCHHIA COODIICCTE — CYKICCCHH https://m.edsoo.ru/863ebb5e
IIpuponHble SKOCUCTEMEL.
79 3I€OEI/IE[TCMBI 03€ep U peK. DKOCUCTEMBI 0 0 buGnuorexa [IOK
. P H peK. https://m.edso00.ru/863ebb5e
MOpeH ¥ OKeaHOB
IIpuponHbie IKOCUCTEMBL.
80 9£;£;éleMLIT HIp, JIECOB, CTENEH 0 0 buGnnorexa LIOK
YHAP, ’ ’ https://m.edsoo0.ru/863ead44
NYCTHIHb
bubnuoreka [{OK
81 AHTPOTIOTEHHBIE YKOCUCTEMBI 0 0 https://m.edsoo.ru/863cad4d
Yp6oskocucremsl. [IpakTiueckas
82 abora «M3yuenne u onmucanue 0 0.5 bubnnorexa [JOK
p ya ' https://m.edsoo.ru/863ead44
ypOOIKOCUCTEMBI
3aKoOHOMEPHOCTHA (HOPMHUPOBAHUS
83 OCHOBHHXiBaMM;beECT;;ﬁ 0 0 bubmorexa ITOK
a https://m.edsoo.ru/863ebb5e
OpPTaHU3MOB B 9KOCHCTEMAX
Mexanusmbl BO3aeHCTBUSA
3arpsA3HEHU Pa3HbIX THIIOB HA
84 C gi FaHH3MZHHOM OpraHu3MEHHOM 0.5 0 bubnmotexa LHOK
yoop - OP ’ ' https://m.edsoo.ru/863ebb5e
MOMYJSIIIHOHHOM U 9KOCHCTEMHOM
YPOBHSAX
85 Buocdepa — oOmiennanerapHas 0 0 bubmuorexa [JOK
0o0oouyka 3eMitu https://m.edsoo.ru/863ebb5e
86 VYuenue B. U. Bepnanckoro o 0 0 bubnmnorexa [JOK

ouocdepe

https://m.edso0.ru/863ebb5e
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87 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK
o6uochepsl https://m.edsoo.ru/863ebb5e
88 KpyroBopoTs! BemiecTB u bubmmoreka [JOK
OMOTCOXMMHUYECKUE ITUKITBI https://m.edso0.ru/863ebb5e
3oHanbHOCTH OHMochepsl. OCHOBHBIE bubnmnoreka HOK
89
OMOMBI CyIIIH https://m.edsoo.ru/863ebb5e
. bubnuoreka [IOK
0 Yeroitumpocts drochepe! https://m.edsoo.ru/863ebale
DKOJIOTHYECKUE KPU3UCHI U UX Bbu6mmoteka [JOK
91
MIPUYHHBI https://m.edsoo.ru/863ebale
bubnunoreka LIOK
92 B i 0
03ACHCTBHE venoBeKa Ha GHOChepy https://m.edsoo.ru/863ebale
93 AHTpPOIIOT€HHOE BO3JICHCTBUE HA bubnuorexa [IOK
PaCTUTEIBHBIN U )KUBOTHBIN MU https://m.edsoo.ru/863ebale
bubmmoreka IIOK
94 O
Xparia pHpoAN https://m.edsoo.ru/863ebale
95 OCHOBHBIE IPUHITUIIBI YCTOWUYHUBOTO bubnuoreka [IOK
pPa3BUTHSA YEIIOBEYECTBA U IIPUPOJBI https://m.edsoo.ru/863ebale
PannonansHOE MpupOAOIONBE30BaHNE
96 u clz)x aHEHUe 6I/IIZ)JIIz)Fi‘ICCKOFO bubmmorexa [JOK
P https://m.edsoo.ru/863ebale
pa3zHooOpasus 3eMiu
O6o00611eHMe IO TeMe
97 «[IporcxXoXKIeHUE B PA3BUTHE KU3HU
Ha 3emiie»
O00011EeHME 10 TEME
98 «[IpoucxoxIeHNE YeIoBeKa —
AHTPOTIOTEHE3)
99 0O0001enue 110 TeMe «DKOJIOTHUSA —
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HayKa O B3aMMOOTHOIICHUAX
OpraHnu3mMoB»

O6006menue mo Teme «OpraHu3Mbl U

100 1 0 0
cpena oOuTaHUs»
101 0O0001menue 1Mo Telvie «DKOoIorus 1 0 0
BUJIOB U TTOITYJISAIIUI
102 O606mmenue o teme «bruochepa — 1 1 0
ri1o0abHast IKOCUCTEMa)
OBIIEE KOJIMYECTBO YACOB I10 102 10 75

[NPOT'PAMME







