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Brinucka Bepra 30.08.2024

JupexTop ‘/7///_) M.H. Pomanosa



«PACCMOTPEHO»

Pykosomutens MO TN
% ! Ao ,:Luaﬁf/a 2
T

H,IDOT/OKOJ'I’NQ 1
oT <<£&Z>> asrycra 2024 r.

MYyHHUIUIIANBHOE 00111e00pa3oBaTeIbHOe YIPEKIeHHE
«JIune#t No3 TpakropozaBojckoro paiiona Bonrorpamga»

«COI''TACOBAHO»

Metgauer -
Zﬂ | fvigrelrrecsisz . a7
7

« _ »asrycra 2024 r.

PABOYAS ITPOTPAMMA

y4eOHoro npeamera
«bHOJIOT' U (yriry01eHHBIH yPOBEHB)»

st 10-11 xmaccoB
OCHOBHOTO 00111ero 00pa3oBaHus

«YTBEPXJIAIO»

7y
82 “7__/IM. H. Pomanosa/
Tlpukaz Ne 87
oT « 3 » aBrycta 2024 1.

PaccMotpeno Ha 3aceJaHuH
Te/IaTOTHYECKOTO COBETA
[Iporoxon Ne 1

oT «30» aBrycra 2024 r.

[ 2



] »

"TIOSICHUTEJIbHAS 3AITUCKA

Pabouas nporpamma mo y4yeOHOoMy mnpemmery «buonmorms (yriryOmeHubid —ypoes)» misi 10-11 kmaccos pa3paGoTaHa Ha OCHOBE CIETYIOLIHX
JIOKyMEHTOB:
1. DenepanbHblii TOCYIAPCTBEHHBIN 00pa3oBaTeNbHBIH CTAHAAPT CPEIHEro 00IIero oOpa3oBaHus, yTB. IPUKa3oM MuHHCTepCTBA 06pa3oBaHus U HayKu PO ot
17.05.2012 Ne 413 (B penaxmmu ot 12.08.2022 Ne 732 (¢ u3sMeHEHHAMM)).
2. ®epepanbhas 00pa3oBaTeNbHas IPOrpaMMa CpeIHEro obIIero 00pa3oBaHusl, yTB. prukazom Munnpocsemmenus PO ot 18.05.2023 Ne 371 (¢ I/ISMCHCHI/IHMI/I)
3. O®epnepanpHast pabodvas mporpamma cpeanero obmero obpasoBanus «buonorns (yriayGnaeHHbi yposenn)» (mis 10-11 kmaccoB o6pa3oBaTenbHBIX
oprauuzanuil). - ®I'BHY «MICPO», Mocksa 2023.
4. OcHoBHast o0pazoBaTesnbHas NporpamMma cpenHero obmiero ob6pasosanuss MOY Jlumes Ne 3 (B coorserctsuu ¢ ®I'OC-2022) or 28.08.2023 (c

VM3MEHEHHUSIMH ).

I[Iporpamma 1o yuebnomy npenmery "buonorus" (nanee - 6HONOTHS) Ha ypOBHE CpeiHEro obmiero oopazoBanus paspaboTana Ha ocHOBe DeepaTbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpasosanuu B Poccuiickoit ®eneparnny, ®I'OC COO, Konuenuuu npenogapanus yueGHOro npeaMera « BHONoTHs» 1
OCHOBHBIX ITOJIOKEHUH (esiepalibHOM paboueit mporpaMMbl BOCITHTAHMSL.

Yuebnbiit npenmer  «buonorus» yriyonéanoro ypoHs wm3ydeHmst (10-11 kiaccel) sBisleTcss ONHMM M3 KOMIIOHEHTOB IIPEAMETHON 0ONAcTH
«EcrectBenno-nayunsie npeametsn. Cormacno nonoxenusaym @I'OC COO npopuibHble yueOHbIe MpeAMETHI, H3ydaeMble Ha yIIyOIEHHOM YPOBHE, SBISIOTCS
criocoboM jubdepennnannu oOydeHUs Ha ypOBHE CPEHEro oOIIero oGpa3oBaHHS M HPU3BAHBI OOECTIEYHTh MPEEMCTBEHHOCTH MEXY OCHOBHBIM OOIIHM,
CPeZHUM  OOIIMM, CPETHMM NPOPECCHOHANBHBIM M BBICIIHM 00pa30oBaHHEM. B TO Jxe BpeMs KaXIblii M3 3TUX Yy4eOHBIX IIPEAMETOB JOJDKEH ObITh
OPUCHTHUPOBAH Ha NMPHOPUTETHOE pEIlleHre 00pa30BaTeIbHbIX, BOCIUTATENFHBIX U Pa3BHBAIOIIMX 3a/a4, CBA3aHHBIX ¢ HpodopHeHTanuell oOyJaromuxcs 1
CTEMYJIIPOBAaHHEM HHTEpeca K KOHKPETHOM 00JacTH HAy4HOIO 3HAHHMS, CBA3AHHOIO ¢ OHOJOTHMEH, MEIHIMHOW, SKOJOIUel, IICHXOJIOTHEH, CIIOPTOM HIlH
BOEHHBIM JIEJIOM.

IIporpamma mo yueOuomy mpenmety "buosorus” maér mpencTapieHye o Leld U 3ahavax H3ydeHus: y4eOHoro mpeamera «BHONOrusy Ha YrTyOIEHHOM
YPOBHE, ompejielsieT o0s3aTellbHOe (MHBAPUAHTHOE) IIPEIMETHOE COJIEPXKAHHUE, er0 CTPYKTYPUPOBAHKE 10 pasJenaM U TeMaM, paclpe/eleHHe Mo KiIaccaM,
PEKOMCHJIYeT IIOCIIC/IOBATEIBHOCTD U3y4YeHHs Y4eOHOro Marepuaia ¢ y4ETOM MEXIIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBA3€i, JJOTHKH y4eOHOro Ipolecca,
BO3paCTHBIX 0COOeHHOCTEH 0Oyyaromuxcs. B mporpamme 1o 6HoNOruy peann3oBaH IPUHIUI IPEEMCTBEHHOCTH ¢ U3yYeHHEM OHONIOIUMH HA YPOBHE OCHOBHOTO
obuiero obpaszosanust, Grarojaps 4emy NPOCMAaTPUBAETCS HANPABICHHOCTh HAa IOCICAYIONIEE PAa3sBUTHE OMOJOTHYECKMX 3HAHMM, OPHEHTHPOBAHHBIX HA
(opMHpOBaHHUE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS, IKOJOTHIECKOI0 MBIILICHH)S, IPEACTABICHHAN 0 3/0poBOM 00pase XH3HH, Ha BOCITUTaHHME 6epe>KHoro
OTHOIIEHHMS K OKPYXXalOIIeH IPUPOJHOH cpene. B mporpamme mo GHOJIOTHH Takke IOKa3aHBI BO3MOXHOCTH y4eOHOro mpeamera «brosorus» B peannsaunﬁ
tpeboBanuit ®I'OC COO IUIRHAPYEMBIM JITYHOCTHBIM, METANPEAMETHBIM M IIPEAMETHBIM pesyJbraramM OOyYeHHs U B (bopMHpOBaHHH OCHOBHBIX BHJIOB
y4eGHO-TI03HABATENHHOI IeSTETHHOCTH 00y YAFOLEXCS [I0 OCBOSHHIO CoepXKanHs GHOIOTMYECKOTO 06pa30BaHus HA YPOBHE cpeHero o6Iero 06pazoBaHusL.

Vuebubiii npenmer «buonorus» Ha ypoBHE CpelHEro OOIIEro 0Opa3OBaHHS 3aBEpIIAET GHOJOrMYEcKoe 0Opa3soBaHHE B IIKOJIE M OPHEHTHPOBAH HA
pacimpenne u yriyOneHue 3HaHui OOyJaroIUXCsl O JKUBOH NIPHPOJIE, OCHOBAX MOJEKYJISIPHON H KIETOYHON OHOJIOTHH, SMOPHOJIOTHH U GHONOTHH Pa3BUTHS,
ICHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, SBOJIIOIHOHHOIO YIEHHUS U SKOJOTHH.



N3yuenne yuyebHOro mpeamera «buojorusy Ha YriyOIeHHOM YpPOBHE OPUEHTHPOBAHO Ha MOJITOTOBKY OOYYarOIMXCs K TMOCHIENYIOMEMY Oy YEHHIO
BHoNOrMyeckoro 00pa3oBaHMs B By3aX M OPraHH3AIMAX CpPENHEro HIPOo(pECcCHOHANBHOro oOpasoBaHMs. OCHOBY €ro COJEPXKAHHS COCTABISICT CHCTEMA
OHOJIOTUYECKUX 3HAHHH, MOTYYEHHBIX NPH H3YYEeHHH OOYYarOLIUMHCS COOTBETCTBYIOIIMX CHCTEMATHUECKHX pPa3Je/loB OMOJOTMH HA YPOBHE OCHOBHOTIO
obmero obpasosanust, B 10-11 xnmaccax 3TH 3HaHHA IONYYarOT pasBUTHE. Tak, PACIIMPEHbI W YIIyGJIeHb GHONOTHYECKHEe 3HAHUS O PACTEHHSX, JKHBOTHBIX,
rpubax, OaKTepusX, OpraHu3Me 4YeNOBeKa, OOMIMX 3aKOHOMEPHOCTSIX JKH3HH, JONOJHUTENHHO BKJIIOYEHHI OHONOTHYECKHE CBEJEHHS HNPHKIAJHOIO M
IIOUCKOBOI'O XapakTepa, KOTOPBIC MOXHO HCIOJIb30BaTh KaK OPUEHTUPHI Ul IOCIEMYIOIEero BbiOOopa mnpodecchu. Bo3MokHA TakKe HMHTErpaLus
OHMOJIOTUYECKMX 3HAHUH C COOTBETCTBYIONIUMHU 3HAHHAMH, IOy YCHHBIME 00y YarOIMMUCS TIPH U3yYeHUHU (U3HKH, XHMHH, Teorpadii 1 MaTeMATHKH.

Crpykrypa mporpamMmsl 1o y4eOHOMY npeaMeTy "Buomorus" oTpajkaeT CHCTEMHO-yPOBHEBBIH M DBOJIONMOHHBIH TOAXOMB K H3y4EHMIO OHOJIOTHH.
CorracHo uM, U3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEePHbIE IS KUBBIX CHCTEM PA3HOTO YPOBHs OPraHH3AIHH, SBOJIONNHA OPraHMIecKoro MUpa Ha
3emite, COXpaHeHHs! OMOIOTHYECKOTO pasHooOpasust muaneTsl. Tak, B 10 Kiacce H3y4aroTest OCHOBBI MOJIEKYJIIPHOH M KJIETOUHOM GHOIOTHH, SMOPHOIOTHH 1
OHMOIIOTHH Pa3BHUTHUsL, TEHETUKU M CENEKIHHU, OMOTEXHOJIOTHH M CUHTETHYECKON OHOIOTHH, aKTyaTH3UPYIOTCS 3HAHUS 00YYAIONMXCS 0 OOTAHHKE, 300JI0THH,
aHaToMuH, Gusnosoruu yenoseka. B 11 knacce u3ydaroTcest 3BOMIONHOHHOE yYSHHE, OCHOBBI 9KOJIOTHH B ydeHHe o Grocdepe.

YueOupiii npeamer «buonorus» mpuszBaH 00€CIEYNTh OCBOGHHE OOYYAIOLINMHUCS OUOJOTMYECKHX TEOPUH M 3aKOHOB, MJeH, MPUHIMIIOB M IIPABHIL,
JeKaluX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, 3HAHUH O CTPOSHHM, MHOroOOpasud M OCOOEHHOCTSAX KJIETKH, OpraHM3Ma,
MOMYJISIIAH, OHMOLEHO3a, IKOCHUCTEMBI, O BBLIAIOIIMXCS HAYYHBIX JOCTHXKCHHSX, COBDEMEHHBIX HCCIIEJOBAHMAX B OMOIOIMHM, MPUKIAIHBIX ACIEKTAX
Oronornyeckux sHanuil. Jlns pa3sBUTHs M OJUIEPKaHUS HHTEPECa 00yJaIOUXCs K OHOJIOTHH HAPSLY CO 3HAYUTENLHEIM 00BEMOM TEOPETHIECKOTO MaTepHala
B COJICPYKAHUM TIPOTPAMMBI 110 OHOJIOTUH NIPEyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS M PAa3sBUTHs TOH MIIM MHOW 0OJACTH OMOJOTMH, BKIAIOM
OTEYECTBEHHBIX M 3apYOEIKHBIX yIEHBIX B PEIICHHIE BAKHEHIINX OMOTOTHUYECKHAX M SKOJOIHIECKUX POOIIEM.

Henp u3ydenus y4ueOHoro nmpenmera «buosnorusy» Ha yriyOIEHHOM ypOBHE — OBIajeHUue 00yHAIONUMUCS 3HAHMSAMU O CTPYKTYPHO-(GYHKIIHOHATBHOM
OpraHM3alli¥ JKHBBIX CHCTEM PasHOr0 paHra W NMpUOOpeTeHHe yMEHHUM HCIOJB30BAaTh TH 3HAHUSI B (QOPMHPOBAHWM MHTEpECAa K ONpPENETEHHON 0OIacTH
IpopECCHOHATILHON EATETLHOCTH, CBA3AHHOM ¢ GHONOTUeil, MK K BEIOOPY y4eOHOIO 3aBeIeHHs U ITPOAOJIKEHUs OMOIOTHYECKOr0 00pa30BaHHs.

Hoctrmkenue 1enu usydenns yaeonoro npeamera «buonorus» Ha yriyOIEHHOM ypoBHE 00€CIeUMBAETCS PELIEHHEM CIIE/IYIOIHX 3a0a4:

OCBOCHHE ~OOYYAIOUIMMHUCA CHCTEMBI OMOJOTHYECKMX 3HAHHH: 00 OCHOBHBIX OHOJOIHYECKMX TEOPHSX, KOHIENIMSIX, THIOTEe3aX, 3aKOHAX,
3aKOHOMEPHOCTSAX M IpPaBHJIAX, COCTABJIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHpPa; O CTPOCHHH, MHOTOOOpasud U OCOOEHHOCTSIX
OHOJIOrHYECKHX CUCTEM (KJIETKA, OPraHu3M, MOMYJSIHsS, BHJ, OMOreorneHo3, 6uocepa); 0 BBITAIONUXCS OTKPHITUSX M COBPEMEHHBIX HCCICIOBAHMSX B
OHOIOTHH,

O3HAKOMIICHHE O0YYAIONMXCS ¢ METOJAMHU IIO3HAHHS JKHBOW IIPHPOMBL HCCICIOBATENLCKMMU METOJAMHM OHOJOTMYECKHX HayK (MOJEKYJISpHOH M
KJICTOYHON OHOJIOTHH, SMOPHOJIOTHH W OHOJIOTHH PA3BUTHUSL, T€HETUKU U CEJCKIINH, OHOTEXHOJIOIMU U CHHTETHIECKOH OHONOIHH, HAIeOHTONIOTHH, SKOJIOTHHN);
METOJIaMH  CAMOCTOSITCJIPHOTO TPOBEJCHUS OHONOrMYECKMX MCCIEN0BaHui B Jslabopatopuu W B mpHpoje (HAONIOJEHHE, H3MEPEHHE, JKCIICPHMEHT,
MOJICIUPOBAHUE);

OBJIaJICHHE O0YYAIOIUMHCS YMEHUAMH: CaMOCTOSATENFHO HAXOIUTh, aHATH3UPOBATH U HCIOJIB30BATH OMOJOTHYECKYIO MH(BOPMAIMIO; MOJIB30BATHCS
OHOIOTHYECKOH TEPMHHOJIOTHEHl W CHMBOJIMKOM; YCTaHaBIUBATH CBA3b MEXJy Pa3sBUTHEM OHOJNOTHH M COLMAIBHO- -OKOHOMUYECKHMH U 9KOIOTHICCKHMHU
TIpo6IeMaMy YeJTOBEYECTBA; OLIEHHBATH MOCIIEACTBHS CBOCH JESTENLHOCTH [0 OTHONIEHHIO K OKpy>KarolIeil PHPOIHOI cpejie, COBCTBEHHOMY 30POBLIO U
3[I0POBBIO OKPYIXKAIOLIMX JIFOJIEH; OOOCHOBBIBATH M COOMIONATH MEPhl NMPOMHIAKTUKA HHOEKIMOHHBIX 3a00JIeBAaHHM, NMpABHIA IMOBEJEHUS B IPUPOJE H
obecrieueHusT 6E30MaCHOCTH COOCTBEHHON JKU3HEAEATENHHOCTH B UPE3BEIYAMHBIX CHUTYallHsX NPHPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIE HAy4YHbIE OTKPHITHS B 00JIaCTH OMOJIOTHH;



pa3BUTHE Y O0YyYarOIIUXCsl HHTEIUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B MpoIecce 3HAKOMCTBA C BBIIAIOIIIUMHUCS OTKPBHITUAMH U COBPEMEHHBIMH
VICCIIEZIOBAHUSIMA B - OMOJIOTHH, pEIIAEMBIMH €10 - TIPOOJIeMaMy, METOMOJNOTHEH GHONOTHYECKOTO HCCIeN0BaHHs, - IIPOBEJCHUS SKCIIEPHMEHTAIBHBIX
UCCIIeIOBaHU, peleHns: ONOJIOTHYEeCKUX 3aj1ay, MOICTHUPOBAHUST OMOJIOTHYECKUX 00BEKTOB U TPOIECCOB;

BOCIIUTaHUE y OO0ydYaroIUXcs II€HHOCTHOTO OTHOINCHHSI K JKHBOH MPHUpPOJE B IEJIOM H K OTACABHBIM €€ OOBEeKTaM M SIBICHHSM; (HOPMHpPOBAHHE
9KOJIOTMUYECKOM, TeHETUUECKOH IpaMOTHOCTH, O0IIeH KyIbTYphI MOBEACHHUSI B IPHPO/IC; HHTETPAIUN €CTECTBEHHO-HAYYHBIX 3HAHHIA,

IpHoOpeTeHHE 00yJarOIUMHUCS KOMIIETEHTHOCTH B PAlMOHATIFHOM IIPUPOOIIOIBE30BaHUH (COOIIOICHHE TPABUIT TIOBE/ICHHSI B IPUPOJIE, OXPAHBI BUJIOB,
9KOCHCTEM, OHOC(EPEI), COXpaHEHUH COOCTBEHHOTO 3J0POBbS U 3/I0POBBs OKPYKAIOIIHX JIFOJIeH (coOIoIcHus Mep po(HUIakTUKHU 3a00IeBaH i, oOecriedeHne
0€30MacHOCTH YKU3HEJIEATEIBHOCTH B YPE3BBIYAWHBIX CUTYAIUSIX IIPUPOJHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIIOJIH30BAHUS OMOJIOTHYECKUAX 3HAHHM
W YMEHWUU B MOBCEJTHEBHOM KU3HH;

CO3JaHME YCJIOBUH MJIi OCO3HAHHOTO BBIOOpa OOYYArOMMMMUCS HHIMBUIYATHHONH 00pa3oBaTeIbHON TPAeKTOPHH, CIIOCOOCTBYIOMICH MOCIEIYIOIEMY
po¢ecCHOHAIBHOMY CaMOOIIPENIeNIEHHIO, B COOTBETCTBUH C MHAWBUAYATbHBIMI HHTEPECAMH M OTPEOHOCTSIME PErHOHA.

OO11ee yncio 4acoB, OTBEICHHBIX Ha M3y4YeHUEe OMOJIOTHH Ha yriIyOJIeHHOM YPOBHE CpejiHero odrero oopasoBanus, cocranisieT 204 aca: B 10 ximacce —
102 gaca (3 gaca B Henento), B 11 kitacce — 102 gaca (3 yaca B He1el10).

OT160p OopraHu3alMOHHBIX (POPM, METOIOB B CPECTB 00yIEeHUS OMOJIOTHH OCYIIIECTBISIETCS ¢ YYETOM CHEIU(UKH €ro COJICpKaHus ¥ HAPaBICHHOCTH Ha
IIPOJIOJDKEHHE OMOJIOrHUECKOro 00pa30BaHusl B OpraHU3alusIX CpeHero NpodecCHOHaTbHOTO | BBICIIIET0 00pa3oBaHHMsL.

OO0s3aTebHBIM YCIIOBAEM IIPH OOyYE€HUH OMOJIOTHH Ha YrIyOJEHHOM YPOBHE SIBISIETCS MPOBeJeHHE NTaOOPaTOPHBIX M MpakTH4Yeckux pabotT. Taxxe
ydactue o0yJaroluxcsi B BHIIIOJHEHUH IPOEKTHBIX M yUEeOHO-MCCIEA0BATENBCKIX paboT, TEeMAaTHKAa KOTOPBIX ONPEACIISICTCs YIHTEIeM Ha OCHOBE UMEIOIIMXCS
MaTepUaTbHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIIOBHH.

COAEP KAHUE OB YUYEHUSI
10 KJIACC

ConeprkaHre IporpaMMbl, BEUIETICHHOE KYPCUGOM, HE BXOIUT B IPOBEPKY rOCYMapcTBeHHON uTOroBoi arrecranuu (I'1A).
Tema 1. buoJsiorust Kak HayKa

CoBpemenHass OuoyioTusi — KOMIUIEKCHas  Hayka. Kparkas uctopusi pa3BUTHS OHOJOTMH. BHONOTHYECKHE HAYKH MW H3ydaeMble HMH TIPOOJIEMBI.
OyHIaMeHTATbHbIE, PUKIIATHBIC U IIOMCKOBBIE HAYYHBIC UCCIIEOBAHUS B OMOJIOTHH.

3HaueHre OM0JIOTUU B (POPMHUPOBAHUU COBPEMEHHOM ecTeCTBeHHO-HAYYHOU KapTHHEI Mupa. [Ipodeccnu, cBszanHbie ¢ Ononoruei. 3HaueHne OHOIOTHH
B [IPAaKTHYECKOU JIEATEIBHOCTHU YeJIOBEKA: MEAUIIMHE, CEIHLCKOM X035 CTBE, IPOMBIIIUIEHHOCTH, OXpaHe IPUPOIBL.

JdemMoHCTpanuu

[TopTpeTsr: ApI/ICTOTeJIL Teodpacr, K. Jlunnueir, XK. b. HaMapK Y. HapBun, VY.[lapseit, 1. Mennens, B W. Bepnanckumii, M. II.IlaBnos, U.
U. Meunuxkos, H. 1. Basuiios, H. B. Tumodeen-Pecorckuii, k. Yorco#, ®. Kpux, . K. bexnses.

Tabaunp! 1 cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMHU HayKaMu», «Cuctema OMOIOTHYECKHX HAYK)
Tema 2. JKuBble cHCTeMBbI H HX H3Y4YeHHE

JKuBple CHCTEMBI Kak IpeaMeT u3ydeHusi Ouonormu. CBOMCTBA JKUBBIX CHCTEM: €JIMHCTBO XHMMHMYECKOTO COCTaBa, AUCKPETHOCTH M LEIOCTHOCTS,
CIIOKHOCTP H YIOPSAIOYEHHOCTh CTPYKTYPEI, OTKPBITOCTH, CAMOOPIaHH3AIIMS, CAMOBOCIIPOM3BEICHHE, PA3APaXKANMOCTD, H3MEHUHBOCTD, POCT H PAa3BUTHE.




YpoBHU oOpraHuM3aliMi JKHUBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOYHBIM, TKAHEBBIH, OpPraHU3MEHHBIN, MMOMYJISIIHOHHO-BHIOBOM, 9SKOCHCTEMHBINA
(OuoreonieHoTHUecKui), Ouochepnsli. IIponecchl, Tpoucxoadmue B XUBBIX cucTeMax. OCHOBHBIC NMPH3HAKK JKHBOTO. JKU3HBb Kak (opma CyInecTBOBAHHUSI
Matepun. Hayku, nuzydaroniue )KUBbIE CUCTEMBI Ha pa3HbIX YPOBHIX OpraHU3aIiH.

N3yyenue XuBbIX cuUcTeM. Meronpl Ouosiornueckoi Hayku. HaOmromeHue, n3MepeHwme, SKCIEPUMEHT, CHCTEMaTH3alus, MeTaaHanu3. [loHsTue o
3aBHCHMOI W He3aBHCUMOH IepeMeHHOU. IlnanmpoBanue skcmepumenta. [loctanoBka u mpoBepka rumotes. HymeBas rumoresa. [TousTue BBIOOpKH U e
JIOCTOBEpHOCTH. Pa3bpoc B Ouosoruyeckux AaHHBIX. OlleHKa JOCTOBEPHOCTH IMOJYUYEHHBIX Pe3yJbTaToOB. [ [pUYMHBI HCKa)KEHHS PE3yIhTaTOB KCICPUMEHTA.
[ToHsiITHE CTATHCTUYECKOIO TECTA.

JlemoHcTpanmun

Tabnumel u cxembl: «OCHOBHBIE HpPU3HAKH JKU3HH», «buonormdeckne cucrembr», «CBOMCTBA JKHBOM MaTepuu», «YPOBHH OpraHU3alldd IKHBOK
npupoIbl», «CTpoeHHEe )KUBOTHON KIIETKM», « 'KaHU JKMBOTHBIXY», «CHCTEMBI OPraHOB YeJIOBEYECKOTO OpraHusmay, «buoreonenosy, «buocdepa», «Merto st
U3YUECHUS )KUBOU MTPUPOJIBI».

O6opynoBanue: nabopaTopHoe 000pyI0BaHUE /1JIsl IPOBEACHUSI HAOIIOICHUM, U3MEPEHUH, IKCIIEPUMEHTOB.

Ipaxkru4yeckas padora «Vicnonp30BaHue pa3TUYHBIX METOIOB IIPU U3YUCHHUH KUBBIX CHCTEM.

Tema 3. buosiorust KiIeTku

Kietka — cTpyKkTypHO-(DyHKIIMOHANBHAS €IMHUIA KUBOT0. McTopust oTkphITHs KieTkH. PaboTel P. I'yka, A. Jleenryka. Kierounast reopus (T. I1IBanH,
M. HlInetinen, P. Bupxo). OcHOBHBIE MTOJIOXKEHUSI COBPEMEHHOM KJIETOYHOU TEOPHUH.

MeToapl MONEKYSIPHOM M KJIETOYHOM OHOJOTMH: MHKPOCKONMS, Xpomarorpadus, 31eKTpodope3, METOJ MeEYeHBIX aToMOB, auddepeHraipHoe
HEeHTPpU(PYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue (PUKCUPOBAHHBIX KIemOK. DIEKTPOHHAS MUKPOCKONUs. Konpokanvnas mukpockonus. Bumanvroe
(npudicuznennoe) usyyeHue Kiemox.

JdemoHcTpanuu

IToprpersl: P. I'yk, A. Jlesenryk, T. [lIBann, M. llIneinen, P. Bupxos, K. M. bap.

Tabmunkt u cxeMbl: « CBETOBON MUKPOCKOID, « DIEKTPOHHBIH MUKPOCKOI», «VICTOpHS pa3BUTHS METOJIOB MHKPOCKOITHIY.

O6opysioBaHHe: CBETOBOI MHUKPOCKOII, MUKPOIIPENapaThl pACTUTEIbHBIX, KUBOTHBIX U OAKTEPHATBHBIX KIIETOK.

IIpakTuyeckas padora «/I3yyeHne MeToJ0B KiIeTOUHOH Oumojoruu (Xpomarorpadwusi, snexrpodopes, muddepenipaipHoe NeHTpUYTrHpOBaHHUE,
[TLIP)».

Tema 4. Xumudeckasi opraHu3zanus KJIeTKH

XUMUYECKUH cocTaB KIETKU. Makpo-, MUKpO- B YJIbTPaMHUKPO3JIeMEHTHL. Boma u e€ posb Kak pacTBOPHTENs, peareHTa, y4acTiHe B CTPYKTYPUPOBAHUH
KJICTKH, TEIUIOPETyIAui. MuHepalbHbIe BelecTBa KIETKH, UX OHOoJIorudecKas poib. PoJib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannyeckue BeIlecTBa KJIETKU. bruonornyeckue nonuMepsl. beiaku. AMUHOKUCIIOTHBIH cocTaB 0enkoB. CTPyKTYphI OeIKoBOM MoteKyibl. [lepBudanas
CTpyKTypa Oenika, MenTHAHAsl CBsA3b. BTopuuHas, TpeTuyHas, 4yeTBepTHYHasl CTpPyKTyphl. Jlemaryparus. CpoiictBa OenkoB. Kiaccudukamus OenkoB.
buonornueckue pynknun 6enkos. IIpuonul.

VraeBonpl. MoHOCaxapuIbl, AUcaxapubl, OJUTocaxapypl U nonucaxapuapl. OOmuil miaH cTpoeHus u (GU3NKO-XUMHYECKUE CBOWCTBA YTIICBOJIOB.
Buonoruueckue GpyHKIHH YrIeBOJIOB. ' ) :

Jlunmuner. I'mapodunsHO-THApOdOOHBIe cBOMicTBA. Knaccudukamus mumunos. Tpuriurepusl, GochONMUIHAB, BOCKH, CTEPOUABL. BHOJIOrHYecKue
dyakumn munuaos. OOMe cBoiicTBa OMOIOTHYECKUX MEMOPAH — TEKY4ECTh, CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOIYIPOHUIIAEMOCTb.

Hyxneunossle xucinotel. JIHK u PHK. Crpoenue HykienHoBbIX kucnoT. Hykneotuapl. Ilpuanun xommiuementapuoctd. Ilpamimo Yapradda.
Crpykrypa JIHK — nBoiinas ciiupans. Mecronaxoxaenue u ouonoruueckue ¢pynknuu JIHK. Bugpt PHK. @ynkin PHK B kiretke.




Crpoenne monekynbsl AT®. Makposprudeckue csazu B Monekyre AT®. Buomornueckue ¢yukunn AT®. BoccTaHOBIEHHBIE TEPEHOCUHKH, HX
¢yuxiun B Knetke. Jpyeue nyxneosuompugocpamor (HT®). Cexsenuposanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu, npomeomuxiu. s

CrpykTypHas Ouosorus: OHoXuMudeckue 1 OHOQU3MUECKHE UCCIeOBAHUS COCTaBa M MPOCTPAHCTBEHHON CTPYKTYphl GHOMONEKY. Modenuposanue
CcmpyKmypol U QYnKyuil 6UOMONEKYIL U UX KoMnieKkcos. Komnviomepnuiil Ou3aiin u opeanuyeckutl cunmes GUOMOLCKYIL U UX HeNPUPOOHLIX AHATO208.

JlemoHcTpanmu

Hoprperer: JI. ITomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panxmun, ®. Conrep, C. [Ipysunep.

Jlnarpammel: «Pacnipenenenne XMMHIECKUX SJIEMEHTOB B HEKHBOH Ipupoiey», «PacipeneneHne XAMUIECKHX 3IEMEHTOB B JKHBOI IIPUPOJIEY.

Tabnunbr u cxemer: «Ilepronuyeckas Tabouua XUMHYECKHX 3JIeMEHTOB», «CTpoeHHE MOJEKYIbI BOIbI», «BellecTBa B cOCTaBe OPraHM3MOBY,
«Crpoenue MOJEKyI bl Oenka», «CTpyKTypel OenkoBod Monekyiel», «CTpoeHHe MONEKyN yrieBoaoB», «CTpoeHume MOJeKysl JIHOuaoBy», «HykienmHOBBIE
KHUCIIOTBIY, «CTpoeHue Monekyinsl ATDy.

OOopyaoBaHue: XUMHYECKast ITOCY1a U 000PyI0BaHHE.

JlabopaTopHast paboTa «OOHapykeHHEe OEJIKOB ¢ HOMOIIBIO KAYeCTBEHHBIX PEaKIHi.

Jlaboparopuast pa6ora «lccnenosanue HyKJIEHHOBBIX KHCIIOT, BBIIEICHHBIX M3 KICTOK PA3IHYHBIX OPraHH3MOBY.

Tema 5. CTpoenne n pyHKIHH KJIETKH

Tuner k1eTok: sykapuoTHyeckas ¥ pokapuoruueckas. CTpyKTypHO-(QYHKIHOHAIBHEIE 00pa30BaHUs KIIETKH.

Crpoenue mnpokapuoTudeckoi kneTku. Kierounas crenka Oakrepuit u apxeif. OcoOeHHOCTH CTpoeHHs TreTepoTpodHOH M aBTOTPOPHOI
IPOKAPHOTHYECKHUX KIIETOK. MecTo U poJib POKapuoT B OMOIIEHO3aX.

Crpoenne U (QYHKIHOHMPOBAHME dyKapuoTHYecKod knerku. IlnasmaTnueckas memOpana (mrazmaiemma). CTpyKTypa IIa3MaTHIeCKOH MeMOpaHbL.
Tpancrnopt BetecTs Yepes mIasMaTHIeCKyro MeMOpany: naccuBHbIH (uddysns, obneryéunas 1uddysust), akTUBHLIN (MEPBHYHBIA M BTOPHYHBIA aKTUBHBIH
tpancnopt). IlomynponunaemMocts MeMOpanbl. Pabora HaTpmii-KanmeBOro Hacoca. DHIOMUTO3: MHHONUTO3, (HaroluTo3. DK301HTO3. Kietounas creHka.
CtpykTypa 1 (PyHKIIUHU KICTOYHOM CTEHKH pacTeHHU, rpuboB.

Hurorurasma. [urosoms. Iutockener. J[Buxxenue nutoniaasmel. OpraHouasl kieTkd. OnHOMeMOpaHHBIE OPraHOM/BI KJIETKH: HJO0NJa3MaTHuecKas
cetb (OIIC), anmapar ['oibOKH, JTM30COMBI, HX CTpOeHHME M (QyHKIHH. B3auMocBs3p 0fHOMEMOpaHHBIX OpraHougoB KieTku. CTpoeHHe IpaHysspHOro
perukynyma. Mexanusyv  nanpaenenus  oeaxoé ¢ OIIC. Cunte3 pacTBOpuMBIX OenkoB. CHHTe3 KIETOYHBIX MeMOpaH. [Jmamkuii (arpaHyJsipHbIi)
SHJIOTUIA3MATHYCCKUN peTukynym. CekperopHas (QyHKuus anmapara [onsxu. Moougurayus 6Geakos ¢ annapame I onvoocu. Copmupoexa 6enxos 6
annapame I onvoocu. TpaHCIOPT BEECTB B KIIETKe. Bakyosn pacTUTeNbHBIX KileTok. Kietounsiit cok. Typrop.

[ToyaBTOHOMHbIE OPraHOMABI KIETKH: MHTOXOHAPHH, IUIACTHIBL [Ipoucxodcoenue mumoxonopuil u niacmud. Cumbuozenes (K.C. Mepeocrkosckuil,
JI. Mapeynuc). Ctpoenve M (QyHKUMH MHTOXOHIpMH M mnimactuj. IlepBHYHBIC, BTOPUYHBIE H CIOXKHbBIC IUIACTHABI (POTOCHHTE3UPYIOIMX JYKAPHOT.
XI0pOIIACThI, XPOMOILIACTHL, IEHKOTIIACTHI BEICIIUX PACTCHHM.

HememOpaunble opranougsl kineTkd CTpoenne u (YHKIMH HEMEMOPAHHBIX OPTaHOHMIOB KIETKH. PubocoMsl IIpomesicymounvie uiamenmo.
MukpounamMenTsL. Akmunosvie Mukpoguiamernmol. MBITEUHBIE KICTKU. AKMUHOGbIE KOMNOHEHMbL HeMblueunvlx Kiemox. Mukporpybouxu. Kineroussrit
LEHTP. CTpoeHHe U JBH)KEHUE XXTYTHKOB U PECHUYEK. MI/IKpOpr60‘II(I/I LUTOILIA3MBI. HeHTpHonL benxu, accoyuuposannvie ¢ Muxpoqbwzameﬂmwwu u
MUKpOmMpy6OYKamu. MomopHnuvie benxu.

Snpo. ObGonouka smpa, XpOMAaTHH, KapHOIUIa3Ma, SJPBINKH, HX CTpOoeHHe M (QYHKIMH. SImepHbiii GenkoBbli MaTpukc. IIpocTpaHCTBEHHOE
PacCIoJIOKEHHUE XPOMOCOM B HMHTep(ha3HOM sjpe. Dyxpomamun u eemepoxpomamun. Belnkd XpomMaTWHa — TUCTOHBL JJunamuxa s0epHoil 060710YKU 6
Mumo3se. Hoepuwiii mpancnopm.

Kinerounpie Briirodenus. CpaBHUTEIbHAS XapaKTEPHCTUKA KIETOK 9YKapHOT (PaCTUTENBHOM, JKUBOTHOMN, TPHOHOMN).




JeMoHCcTpanuu

Ioprpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabmuuetr u_cxempl: «CTpoeHHe SyKapHOTUYECKOH KieTkH», «CTpOeHHEe >KUBOTHOH KieTku», «CTpoeHHe pacTHTENbHOH KIeTKH», «CTpoeHHe
MUTOXOHAPUNY, «Sapo», «CTpoeHne MpoKapHOTHICCKOMU KIIETKH.

O6opy/1oBanue: CBETOBOM MUKPOCKOII, MUKPOIPENIAPATHI PACTHTEIBHBIX, SKUBOTHBIX KJIETOK, MUKPOIIPENApaThl 6aKTePHATBHBIX KIETOK.

JlaGopaTopHasi pabora «/3yueHne CTpOEHUS KIETOK PA3IHYHBIX OPraHU3MOBY.

IIpakTu4yeckas padora «3ydeHrne CBOUCTB KIIETOUHOW MEMOPAHBD».

JlabopaTopHas pabota «VcciieioBaHye IIa3MOJIH3a U JACTIA3MOJIM3a B PACTUTENBHBIX KIIETKAX).

IIpakTH4yeckas padora «J3ydeHne ABUKEHHUS IUTOIUIA3MBI B PACTHTENLHBIX KIETKAX).

Tema 6. OOMeH BemecTB U MpeBpaIleHHEe YHEPTHU B KJIETKe

ACCUMUIISIIUSL ¥ IACCUMUJIAIMSA — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMeHa BerecTs: aBTOTPOQHBIN M reTepoTpodHBIA. YuacTHe KHCIOpoaa B
OOMEHHBIX Ipolleccax. JHEPreTHIecKoe obecnedenne KIeTkn: npesparnerne ATO B 06MeHHbIX mpolieccax. MepMeHTaTUBHEIA XapaKTep peakIuil KIeTOYHOro
merabonu3Ma. PepMEHTBI, X CTPOEHHE, CBOMCTBA M MexaHm3M jeiictus. Kopepmentsr. Otimans pepMeHTOB OT HEOPraHMYeCKHX KaTalH3aTopoB. Bemku-
aKTHUBATOPbI ¥ OENKU-UHIHOUTOPEL. 3aBUCUMOCTE CKOPOCTH ()ePMEHTATHBHBIX PEaKIUi OT pa3IuUHbIX (haKTOPOB.

IlepBHYHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTE3. AnoKcucennviil u oxcuzennsiil pomocunmes y baxmepuii. Céemocobupaioujie
nU2MeHNbl U NUSMEHMbl peakyuonno2o yermpa. Poib XI0pomnacToB B nponecce porocuntesa. CretoBas u TeMHoBas Baszbl. Pomoowvixanue, Cs, Ci. u CAM-
munsl pomocunmesa. IIpoayKTHBHOCTH (poTOCHHTE3a. BIHsHEE pa3indHbIX (HaKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHHE (JOTOCHHTE3A.

XemocuHTe3. PasHooOpasie OpraHu3MOB-XEMOCHHTETHKOB: HUTPUDHIHPYIOIIHe OaKTepuH, jKelne300aKTepuy, cepobaKTepuH, BOJAOPOAHBIE GAKTEPHH.
3HaueHUE XeMOCHHTE3A. ‘

AHaspoOHble opranusMbl: Buabl Oposkenus. IIpomykTel OpOXKEHHST M MX HCIIONB30BAHHE GENOBEKOM. AHa’pOOHBIE MUKPOOPIaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OyauTETH OOJIe3HEH.

AdpoOHBIE OpraHu3MbL. DTalbl 3HEPreTHIECKOro ooMeHa. IToAroToBuTe b I aTar. [ IHKoIm3 — 6ecKUCI0POIHOE PACIIeIIEHHE TIIFOKO3bL

bronoruyeckoe OKMCIIEHHE, WIM KIETOYHOE JbIXaHue. Polb MUTOXOHIpHH B mpoleccax OGHONOTMYECKOro OKMCIeHHs. I[MKIMdyecKue peakIdH.
Oxucnurensroe pochopumuposanue. Duepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma npomonnoii ATP-cunmasu. TiperMyinectsa
a’poOHOro IMyTH 0OMEHa BEIEeCTB Hepes] aHadPOOHBIM. DHHEKTUBHOCTH SHEPIETHIECKOTO 0OMEHA.

JdemMoHcTpammu

Hoprpetsr: JIx. [Tpuctin, K. A. Tumupsses, C. H. Burorpaznckuii, B. A. Durensrapar, [1. Murtyenn, I'. A. 3aBap3um.

Tabauupl u cxempl: «DOTOCHHTE3), « JHEpreTHIecKuit 00Men», «buocuures Gesnkay, «CTpoenue GpepMenTa», « XeMOCHHTESY.

OOGopyJioBanKe: CBETOBOM MUKPOCKOII, 000y IOBAaHHUE ISl IPUTOTOBJICHHS [IOCTOSIHHBIX U BDEMEHHBIX MHKPOIIPENAPaTOB.

JlaGoparopnas pabora «/3ydyeHue KaTaIHTHYECKOH aKTHBHOCTH (hepMEHTOB (Ha IPUMepe aMUIIa3bl HJIH KaTasasbl)y.

JlaGopaTopnas pa6ora «/3ydenue pepMEHTAaTUBHOIO pacUICILIEHHS IEPOKCH/IA BOJIOPOIA B PACTHTENBHBIX M KHBOTHBIX KIIETKAX).

JIaGopaTopnast pa6ora «CpaBHeHHE TPOLIECCOB (bOTOCHHTE3a U XeMOCHHTE3a).
JlabopaTropHas pa6ora «CpaBHEeHHE MPOIECCOB OPOXKEHUS U JBIXAHMS .

Tema 7. HacneacrBenHast uHGOpMANHA H pean3anus e€ B KJIeTKe

Peakunu marpuynoro cuHresa. IIpHHIMI KOMIUIEMEHTApDHOCTH B pEaKIMSX MATPHYHOTO CHHTe3a. Peanmsamust HacieJCTBEHHOH HH(MOPMAITHH.
L'enetnyeckuit Ko, ero cpoiictBa. Tpanckpunmus — Marpuussii cuate3 PHK. [IpHHUMIBI TPAHCKPUIIIHK: KOMILIEMEHTApPHOCTh, aHTHIIAPAILICIbHOCTD,
acuMMeTprIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyiowue PHK. :
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Tpancisinus u e€ sTanbl. YYacTHe TPaHCIOPTHBIX PHK B OnocunTe3e Oenka. YcinoBus onocuHTesa 6enka. Koguposanue amuHokucoT. Poib pI/I60COM
B OuocHHTEsC SelKa.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. OpraHusaius IeHOMa y IPOKApHOT U JYKapHOT. Perymsims akKTHBHOCTH T'€HOB y MPOKAPHOT.
l'mnoresa omnepona (P. XKako6, XK. Mano). Morexynapuvie mexanusmer sxcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6 pe2yisyuu pabomsi 2eHOS.
Peryisnus 0OMEHHBIX POIECCOB B KileTKe. KileTounslii romeocTas.

Bupycer — Heknerousble (GOpMBI  KM3HM M oOnuratHble mapasutel.  CTpOEHHE IPOCTBIX M CIOXKHBIX BHPYCOB, PETPOBHPYCOB,
baxreprodaros. Kusnennoii yuxn JJHK-cooepocawux eupycos, PHK-codeporcawux supycos, baxmepuogacos. O6pammnas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHsle 3a00eBaHus YenoBeKa, )KUBOTHBIX, pactenuil. CITUJI, COVID-19, colpaipable U MeIUITHHCKIE pOOJIeMBI.

buounpopmamuxa: unmeepayus u ananus 6onvuiux maccusos («bigdata») cmpykmypuwix 6uonocuueckux Oanneix. Hanomexnonoeuu ¢ 6uonozuu u
meduyune. IIpoepammupyemvre dynryuu 6enxos. Cnocobul 00cmasKku 1ekapcems.

JdeMoHcTpanun

IToprpetsl: H. K. Konpbros, /1. 1. ViBaHOBCKHiA.

Tabmuup! u cxembl: «bBuocunTes 6erkay, «'enernyeckuit Koy, «Bupycey», «Bakrepuodaruy.

Hpaxrnyeckas padora «Co3/1aHIE MOJICNIH BUPYCAy.

Tema 8. JKu3HeHBbIN IIMKJI KJIETKH

KiIeTouHbIil 1HK1, €ro nepruobt 1 peryianus. Murepdasa i muros. OCoGEHHOCTH TPONECcoB, MpoTeKarommx B HuTepdase. [TOArOTOBKA KIETKH K
zesieHuro. [IpecHHTETHYCCKIH (OCTMUTOTHYECKH)H ), CHHTETHYECKHH ¥ IOCTCHHTETHICCKHH (I eMUTOTHYECKUH ) IepHOBI nHTEPDHAZEL.

Matpuansii curtes JAHK — perumkanus. [punimirsr pennuxarzs JTHK: KOMILIEeMEHTapHOCTb, NOTYKOHCEPBATHBHBI ClHTE3, aHTHIAPAILICTEHOCTD.
Mexanusm: permkanmn JIHK. Xpomocomer. Crpoenne xpomocom. TeloMmepst U Tesiomepasa. XpoMOCOMHBIH Habop KIETKH — KapHOTHil. JHITOMAHBIA H
TafIOU THBIE HaO0Phi XPOMOCOM. ] OMOIOTHYHAIE XPOMOCOMbI. [10JI0BBIE XPOMOCOMAI

Henenne xietkn — muTo3. CTaguu MMTO3a U IMPOMCXOMSLINE B HUX MpOnecchl. THIBI Muto3a. KapnoKuHe3 ¥ HUTOXHHE3. BHONOTHYECKOe 3HAYCHHE
MHUTO3A.

Peryasnus MATOTHYECKOTO NUKIA KIEeTKH. [Iporpammupyemas KiieTounas ruGesib — aronTos.

Kieroumoe s1po, XpOMOCOMBL, PYHKIMOHATIbHAS TeHOMHUKA. Mexanusmul nponugpepayuu, ouggpepenyuposku, cmapenus u cudenu knemox. «LJugpposas
KIemxay — ououngopmamuyeckue Mooen HYHKYUOHUPOBAHUS KIEeMKU.

HdemoncTpanumn

Tabmuner 1 cxembi: «KM3HEHHBIH UK KIETKHY, «MuT03», «CTpoeHue xpomocomy, «Permmmkarus JTHK».

O6opynoBanue: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MHTO3 B KIIeTKaX KOpEIIKa JTyKay.

JlabopaTopnas padora «3ydyeHne XpoMOCOM Ha TOTOBBIX MHKpOIIperiapaTaxy.

Jlabopatopnas pa6ora «Habnmonenne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX MEKPOIIPENApaTax)y.
Tema 9. Crpoenne n GyHKIHH OPraHA3MOB

Buonoruyeckoe pazHoo6pasie opranuaMoB. OXHOKIETOYHBIE, KOJTOHHAIBHBIE, MHOTOKJIETOUHBIE OpTraHH3MBEL.

OceOEHHOCTH CTPOCHHS U JKU3HE/IEATENBHOCTH OIHOKIETOYHEIX OPIaHU3MOB. bakTepuu, apxen, OHOKJIETOUHBIE TPUOBI, OJHOKIETOYHBIE BOIOPOCIIH,
Jpyrue npotuctel. KojloHUamsHbIe OpraHu3MBI.

B3saumoces3b 9acTeli MHOIOKJIETOYHOIO OpraHu3Ma. 1kaHu, Oprasb! U cHCTeMbl opranos. OprauusM Kak euHoe menoe. ['omeocras.
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Tkanu pacteHuii. THUIBI pacTUTENBbHBIX TKaHEU: OOpa3oBaTelbHAasi, MOKPOBHAs, MPOBOMASAIIAx, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIMN M pacIioNOKeHHs TKaHEH B OpraHax pacTeHUH. ' : :

Tkanu )KUBOTHBIX U YeJOBeKa. THIIBI )KUBOTHBIX TKAaHEH: SIHUTEIHAIbHAS, COeTMHUTEIbHASI, MBIIIICYHAS, HepBHaSI Ocobennoctu CTpOCHI/IH GbyHKIMHA 1
pacmoJIoKeHHs TKaHeH B opraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W reHepaTUBHBIE OpraHbl pacTeHUd. OpraHbl U CHCTEMBI OPraHOB XHBOTHBIX M 4YeloBeka. DYHKIMU OpPraHOB M CHCTEM
OpraHoB.

Omnopa tena opranu3moB. Kapkac pacrenwnii. CkeseThl 0JJHOKJICTOUHBIX U MHOTOKJIETOUYHBIX JKHBOTHBIX. Hapy kHbIl 1 BHyTpeHHUiT ckeneT. CTpoeHue u
THUIIBI COEJTUHEHUS KOCTEH.

JIBrXKeHHe OpraHu3MOB. J[BHIJKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE, JKT'YTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX DPACTEHUH:
TPOMHU3MBI U HACTHH. [IBHKEHHE MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEeKa: MbllIeyHast cucrema. Peduexc. CkeseTHbIE MBIIIIBI U UX padoTa.

[Iutanue opranuzMoB. [lornomeHue BOABI, YIJIEKHCIOIO Ta3a MU MHHEpAIbHBIX BEIIECTB pacTeHUsIMHU. lIUTaHue >XKUBOTHBIX. BHYTPHIIONOCTHOE H
BHYTPHKJIETOUHOE NUIIeBapeHue. [IuTanue mo3BOHOYHBIX KUBOTHBIX. OTENbl MHUIIEBAPUTEIBHOIO TpakTa. IInmeBapurenpuble xene3pl. [InmeBapurenbHas
CHUCTEMa YeJIOBeKa.

Jlprxanue opranu3moB. [lpixanue pacTeHui. JlpixaHue >KUBOTHBIX. [luddy3us razos yepes nmoBepXHOCTh KieTkH. KoxkHoe apixaHue. JIpIxaTeibHas
OBEepXHOCTH. JKabepHoe ¥ I€rovyHoe ApIxanue. [[pIxaHne N03BOHOYHBIX )KUBOTHBIX M UeJIOBEKA. DBOJIIOIMOHHOE YCIOKHEHHE CTPOSHUSI JIETKUX O3BOHOYHBIX
JKMBOTHBIX. J/IpIXaTeNbHAs cHCTeMa YelloBeka. MeXaHu3M BeHTUIISIIUY JETKUX Y TITHIL M MICKOMUTAIOMHMX. Perymsinus npxanus. /[prxatenbHble 00bEMBL

TpaHCHOPT BeIeCTB y OpraHu3MOB. 1PaHCHOPTHBIE CHCTEMBI pacTeHMH. TpaHCIOPT BeIecTB y >KUBOTHBIX. KpoBeHOCHas cucremMa U €€ OpraHblL
KpoBeHOCHasI cUCTeMa MT03BOHOYHBIX XKHBOTHBIX M yesioBeka. CepJiie, KpOBEHOCHbIE cocy bl U KpoBb. Kpyru kpoBooOparieHust. DBOJIOLHOHHBIE YCIOKHEHUS
CTPOCHUS KPOBEHOCHOM CHCTEMBI T03BOHOYHBIX )KUBOTHBIX. PaboTa cep/na u e€ peryssinusi.

Breinenenue y opranu3moB. Bwinenenue y pacteHuil. Bwimenenue y xuBoTHoIX. CokpaTuresnbHble Bakyosiu. Oprasbl BelaeseHus. Duiubrpanus,
cekpenust ¥ 00paTHOE BCAchIBAaHME KaK MEXAaHHU3MbI pabOThl OpraHoB BblieeHUs. CBsI3b IOJIOCTH Tella C KPOBEHOCHOM M BBIICIUTEIBHOM CHCTEMAMH.
Briesenre y Mo3BOHOYHBIX J)KUBOTHBIX | yenoBeka. [louku. Ctpoenne u pynkinnonnposanue Heppona. OOpazoBaHHe MOYH Y YETOBEKa.

3amura y OpraHu3MOB. 3aluTa y OJHOKJIETOUHBIX OpraHu3MmoB. Cropbl OakTepuil M HUCTHI HPOCTEHIKX. 3alluTa Y MHOTOKJIETOYHBIX PACTEHH.
Kytukyna. CpescTBa macCHBHOM M XUMHUYECKOH 3aIIUThI. DUTOHIUMBL.

3amuTa y MHOTOKJIETOYHBIX )KHBOTHBIX. [IOKpOBBI U MX MPOU3BOJIHEIE. 3allUTa opranu3Ma ot Oonesneil. iMMmyHHas cuctema uesnoBeka. KieTounslili u
YMOP&JIbHBIH UMMYHUTET. BposKaE€HHBIA U MPHOOpEeTEHHBIN crnenuduyeckuii nuMMmyHuTeT. Teopus kinonHanbHO-cenekTuBHOro uMmmynurera (I1. Dpmux, ©.
M. Beprer, C. Tonerara). BociayiutenbHbIe OTBETHI OpraHU3MOB. PoIib BpOXKIEHHOTO UIMMYHHTETA B PA3BUTUHM CUCTEMHBIX 3a00JI€BaHUM.

PazipakuMOCTh U peryJisiiiusl y OpraHu3MoB. Pa3pa)kuMoCTh y OJHOKJIETOUHBIX OpraHU3MOB. TakcHchl. Pa3npaxuMocTe W peryiisiiuus y pacTeHHM.
PocToBbIe BelecTBa U UX 3HaUEHUE. '

HepBHras cucrema u peduiekTopHast peryJysius y *)KUBOTHBIX. HepBHast cucteMa U €€ oTAelsl. DBONIOLUOHHOE YCIOXKHEHHE CTPOCHHS HEPBHOM CHCTEMBI
y )KHBOTHBIX. OT/IENBI FOJIOBHOT'O MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediieke u pediiekropHas ayra. be3ycioBHbIe B yCIOBHbIE pE(IEKCHL

r yMOpanbHas PeryJsius i SHIOKPHHHAS CHCTEMA JKHBOTHBIX M HENOBEKA. Kenessr OHJIOKPUHHOM CHCTEMBI H HX TOPMOHEL I[eHCTBHe TOPMOHOB.
B3anMOCBsI3b HEPBHOM M SHIOKPUHHOM crcTeM. I HIIoTanaMo-runodu3apHas CHCTeMa.

JdeMoHcTpanmu

Ioptpert: U. I1. [TaBnos.

Tabnuiel U cxeMbl: «OTHOKJIETOUHBIE BOXOPOCINY, «MHOrOKIETOUHbIE BOAOpocany, «bakrepum», «Ilpocreiimuey, «Opransl IBETKOBBIX paCTEHUIY,
«CHCTeMBl OpPraHoOB IMMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHme HaceKOMBIX», «TkaHu pactenmit», «KopHeBble cucteMbl», «CTpoeHHE CTEOIS,




«CTpoeHne NMCTOBOM INIACTUHKM», «TkaHHM XHBOTHBIX», «Ckenier 4enmoBeka», «llumeBaputenbHas cucTeMa», «KpoBeHOCHas cucTeMay, «JIpIXaTenbHas
cucremay,  «HepHas cuctema», «Koxa», «Meimeunas crucrema», «BbuiennrenbHas cucreMa», «DHIOKpHHHAsS cucTeMa», «CTPOCHHE MBIIIIBDY,
«ImmyHrnTeT, «Kumeynononoctueie», «CxemMa MUTaHUs pacTeHUit», «KpOBEHOCHbBIE CHCTEMBI MO3BOHOYHBIX KMBOTHBIX», «CTpoeHHe THAPBD, «CTpoeHHe
IUTaHapun», «BHyTpeHHee cTpoenue moxkneBoro 4epps», «HepBHas cucrema poidy», «HepsHas cucrema nsrymku», «HepBHas cHCTEMa MPeCMBIKAIOIIIXCS,
«HepsHas cuctema ntuny, «HepBHas cucTeMa MiekonuTaomuxy, «HepsHas cucrema uenoseka», «Pediekcy.

OGopyioBanue: CBETOBOM MHUKPOCKOII, MUKPOIIPENIapaThl OJHOKICTOUHBIX OPraHu3MOB, MEKPOIIPENapaThl TKAHEH, paKOBUHBI MOJITIOCKOB, KOJUICKIIHH
HACEKOMBIX, HITIOKOXHX, KHBBIC 3K3EMIUISIPbl KOMHATHBIX pPACTEHMH, repOapHH pacTeHUH pPasHBIX OTAEJOB, BIAKHBIC MpPEIapaThl XHUBOTHBIX, CKEJIETHI
II03BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX )KHBOTHBIX, CKEJIET YelloBeKa, 000pyIOBaHKE JUIS IEMOHCTPAIIMH [OYBEHHOTO M BO3/IYIIHOTO MUTAHUS PACTEHHUIA,
pacIuerieHus KpaxMaia ¥ OenKoB moj AedcTBueM (epMEHTOB, 00OpyIOBaHHE ISl JEMOHCTPAIMH ONBITOB 110 M3MEPEHMIO KU3HEHHON EMKOCTH JIETKHX,
MeEXaHU3Ma JbIXaTeJIbHBIX ABM)KEHUN, MOJIEIH FOJOBHOTO MO3Ta Pa3IMYHBIX JKHBOTHBIX.

Jlabopatopuasi padora «/3ydenue TkaHel pacTeHHI.

Jlaboparopuasi pa6ora «/3y4yeHne TkaHel KHBOTHBIX).

JlaGopaTopHas pa6ora «JI3yueHune opranoB IBETKOBOTO PACTCHHSI.

Tema 10. PazmMHokeHHE H pa3BUTHE OPraHU3MOB

DOopMBI pa3MHOKEHHSA OPraHu3MOB: O€Crojoe (BKJIIOYAs BEreTaTHBHOE) M IOJIOBOE. BHIBI GECIoioro pasMHOKEHHs: IIOYKOBAHHE, CHOPYJISAIHS,
(dparmeHTanMs, KIOHHPOBAHHUE.

ITosoBoe pasmuoxenue. IlooBble KieTKu, uin rameTsl. Meito3. Craauu Meiiosa. [ToBenerue xpomocoM B Meitose. Kpoceunrosep. brosoruyeckuis
CMBICJI MEH03a U IOJIOBOTO Iporecca. Meio3 1 ero MecTo B KH3HEHHOM ITHKJIE OPTaHH3MOB.

[Ipesaponpunesoe passuthe. ['amerorenes y skuBoTHBIX. ITosoBble sxene3sl. OOpa3oBaHue U pa3sBUTHE TONOBLIX KIeTOK. CIepMaTorenes U OOreHes.
CrtpoeHnue nosoBhIX KIETOK.

OrmonoTeopenne 1 SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHHS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WHnuBulyalbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHONIOTHS — HayKa O Pa3BUTHH OPraHu3MOB. Mopghozenes — o0na us 2nasuwix npobiem
ombpuonozuu. Konyenyus mopgozenos u mooenu mopgoeenesa. Cragum 5MOpUOreHe3a KMBOTHBIX (Ha mpuMepe narymku). JlpoGnenme. THIIBL
apobienwus. Jlemepmunuposannoe u neoepmunuposannoe opobienue. bnacmyna, munol 61acmyn. OcoOGeHHOCTH APOOTEHHS MIEKOMUTAIOMHX. 3apOIBIIIEBbIE
JIMCTKU (racTpynisiims). 3aKjiajka OpraHOB M TKaHEH H3 3apOJBIIEBBIX JHUCTKOB. B3anMHOE BIMsSHUE YacTell pa3BUBAIOIIETOCs 3apojbliia (3MOPHOHAIBHAS
MHIYKIHs). 3aKiiajika IJIaHa CTPOEHHs! JKMBOTHOTO KaK Pe3ysbTaT HEPApXUUECKUX B3aHMOCHCTBUI TeHOB. Bimsanue Ha S)MOPHOHANIBHOE PA3BUTHE PA3THUHBIX
(aKkTOPOB OKPYIKAIOIIEH CpeIbL.

Poct u paspurue xuBotHbIX. ITocTomOpronaneHeiii mepuox. Ilpsmoe u HempsiMoe pasButTHe. Passutne ¢ MeTaMop(o3oM y OecHO3BOHOYHBIX U
MIO3BOHOYHBIX )KUBOTHBIX. BHOJIOTMYECKOE 3HAYEHHE NPAMOIO M HENPSMOTO Pa3sBUTHUSL, MX PAacIpOCTpaHEeHHe B Npupoje. THIbI pocTa KUBOTHBIX. DakTOphI
PeryJsiliii pOCTa XMBOTHBIX W 4YeloBeka. CTaauu IOCT3MOPHOHAIBHOTO PAa3BUTHUSI y KUBOTHBIX M 4enoBeka. [lepuossl oHTOreHe3a 4enoBeka. CTapeHHe
CMEPTH KaK OMOJIOTHYECKHE ITPOIIECCHI.

Pa3smHoXxeHue u pasutue pacteHuit. I’ aMeTO(l)HT u crnopodpur. Meiioz B KU3HEHHOM IHMKIe pacTeHuil. OOpasoBaHHE CIOp B nmporecce Meifosa.
lamerorenes y pacrenuii. OIIOIOTBOPEHNE K Pa3BUTHE PACTUTEIBHBIX OpraHU3MOB. JlBoiinoe OILUIOZIOTBOPEHUE Y IBETKOBBIX paCTeHHH ObpazoBanue u
pa3BUTHE CEMEHH.

MexaHu3MBI peryisiiii OHTOTeHE3a Y PACTEHHI U )KUBOTHBIX.

JdemMoHCcTpanmu

Iloprpersr: C. I'. Hapammn, X. IlIneman.




Tabmuup! v cxeMbl: «BeretaTuBHOE pa3MHOKEHHEY, « THIBI Oecnonoro pasMHOKeHHs, «PasMHOKEHHE XITaMHIOMOHA b, «Pa3MHOMXKEHNE 3BIJICHBI»,
~«Pa3mHOXeHHe THAPED, «Meiio3», «XpomocoMe, «I'ameToreHesy, «CTpoeHne IHIEKIETKH B CIIepMaTo30uaay, «OCHOBHBIE CTauu OHTOreHe3a», «IIpsmoe
U HempsiMOe pasBuTHe», «Pa3BuTve maickoro yka». «Pasputue capaHum», «Pa3BuTme marymku», «J[BoifHOE OILIOIOTBOpPEHHE y LBETKOBHIX PACTEHHI,
«CTpoeHHEe CceMsH OJHOMOJIBHBIX M JIBYIOJIBHBIX pPAacTeHUi», «VKHU3HEHHBIA IUKJI MOPCKOM KamycThl», KU3HEHHBIA IUKI Mxa», KH3HEHHBIH ITHKIT
MarnopoTHUKA, « KU3HEHHBIA UK COCHBIY.

Ob6opynoBanue: CBETOBOH MUKPOCKOII, MUKPOIIPENapaThl SHIIEKJIETOK U CIIEPMATO30UI0B, MOJIeb « LMK/ pa3BUTHS JISATYIIKH.

JlaGopaTropnas padora «/3ydyeHnue cTpoeHHs ITOJIOBBIX KJIETOK Ha FOTOBBIX MHKPOIIpEraparaxy.

IIpakTH4yeckas padora «BpIIBIECHNE IPHU3HAKOB CXOJCTBA 3aPOBIIICH TO3BOHOYHBIX KHBOTHBIX).

JlaGopaTopHasi paora « CTpoeHHE OpraHoB pa3MHOKEHHSI BBICIIIUX PACTCHUIY.

Tema 11. I'eHeTHKka — HayKa 0 HACJEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB

Hcropust cTaHOBIEHHS W Pa3BUTHS I'€HETHKM Kak Hayku. PaGoter I'. Mennens, I'. ne ®pusa, T. Moprana. Pojib 0T€UeCTBEHHBIX YUEHBIX B PA3BUTHH
renetuxu. Paborer H. K. Konenosa, H. 1. Basunosa, A. H. berosepckoro, I'. JI. Kapneuenko, 0. A. @uminuenxo, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T'€HETHYECKHE HOHATHS M CHMBOJBL ['OMOJIOIMYHBEIE XPOMOCOMBI, aUIeIbHBIC TI'€HBI, AlbTEPHATHBHBIE NPU3HAKH, JOMHHAHTHBIA M
PCLICCCUBHBINA MPU3HAK, I'OMO3MIOTa, IE€TEPO3UIOTa, YUCTas JIMHHS, TMOPUABL, I'eHOTHI, (eHOTHN. OCHOBHBIC METOJbI I'€HETHKH: THOPHIOIOrHYECKHH,
LUTOJIOTUUECKUM, MOJIEKYIISIPHO-TEeHETUUECKUH.

JdemoncTpammu

Ioprpersr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsos, H. 1. BaBunos, A. H. benosepckwuii, I'. [I. Kapneuenko, 10. A. ®unumyenko, H.
B. Tumodeen-Pecorckwuii.

Tabnune! u cxemMpl: «MeTOJIbI TeHETHKNY, «CXEeMBI CKPEIITHBAHHS.

JlabopaTopHast padora «JIpo3oduina Kak 00BEKT TeHETHUCCKHUX HCCIIeTOBAHMIY.

Tema 12. 3axK0HOMEPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpemmbanue. Ilepsrlii 3aKk0H MeHjiens — 3aK0H eIMHO00pa3usi THOPUIOB HEPBOTO MOKOoJIeHHs. [IpaBuiio JoMuHHpPOBaHuUs. Bropoit
3aKoH MeHens — 3aK0H pacUlenIeHUs IPU3HAKOB. LlUTonoruyeckne 0CHOBBI MOHOTHOPHIHOTO CKPEIUBanysl. | MII0Te€3a YHCTOTHI raMeT.

Amnanusupyiouiee ckpelmuBanye. [IpoMexxyTodHbIi XapakTep Haclie[oBaHus. Pacineniienne npu3HakoB MPU HEITOIHOM JOMUHHPOBAHUH.

JuruOpunnoe cxpemupanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBHCHMOIO HACJIEIOBAHHUsI PU3HAKOB. [[UTONOTHUYECKHE OCHOBBLI JUTHOPHIHOIO
CKpEIITUBaHHUSI.

Cuennennoe HacnegoBanue IpusHakoB. PaGorer T. Moprama. CreruieHHOe HacleJJOBaHHE TI'CHOB, HapylEHHE CHEIUIEHHS MEXIY TI'eHaMH.
XpoMOcOMHas TEOpHUs. HACJICICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIA MEXaHW3M OIpEJEICHHs II0JIa. AYTOCOMBI H IIOJIOBBIE XPOMOCOMBL ['OMOraMeTHBIH W TeTepOraMeTHBIH MO
I'enernueckas cTpykTypa HoJoBBIX XpomocoM. HacnenoBanue mpu3HaKoB, CIEIUICHHBIX C ITOJIOM.

I'eHoTHn kak menoctHas cuctema. [lneloTpomusi — MHOXKECTBEHHOE JieHCTBHE reHa. MHOMXECTBEHHBIH aJlIeIIU3M. BSaI/IMOIlePICTBI/IC HeaJUIeTHbHBIX
reHoB. KomiieMeHTapHOCTh. DMHCTAa3. Hommepus.

" T'eHeTHUeCKHii KOHTPOJIb PA3BUTHS PACTEHHMIA, XHUBOTHBIX M UEJOBEKA, 4 TAKXKEe (PU3HONOIHUECKUX TIPOIIECCOB, MOBEICHHS H KOTHUTHBHBIX ()YHKIHIA.
['eneTnyeckne MEXaHM3MBbl CHMOHOIEHE3a, MEXaHU3MbI B3aHMOJIEHCTBUS «XO35IMH — NMApa3sUT» U «XO3SHH — MUKPOOHOM». ['eHeTHYECKHE acieKThl KOHTPOJI U
HM3MEHEHHS HACNeACTBEHHOM NH(OPMAIH B IIOKOJIEHUSIX KIIETOK H OPTaHH3MOB.

JdemoncTpanuu A .

Iloptpetsl: I'. Menpaensb, T. Mopras.




Tabmunpr u cxembl: «llepppiii u BTOpoM 3akoHBl Mennens», «Tpernit 3akon Menmens», «Ananusupyiomee ckpelmBanue», «HermonHoe
JIOMUHUPOBaHKE», «CIEIIEHHOe HAaceI0BaHue IIPU3HAKOB y Apo30duisD, «[enetnka momay, «Kapuorum yenosexay, «Kaprorun aposoduisny, «Kapuotu
OTULBD, « MHOKECTBEHHBIN ajienu3My, « B3auMoIeficTBHE TeHOBY.

O6opysioBanye: MOJIENb Ul JEMOHCTPALMH 3aKOHOB €IMHOOOpa3Hsi TMOPUIOB IMEPBOTO MOKOJEHHMS M pACHICIUICHHS MPH3HAKOB, MOJCIb JUII
JEMOHCTpPAIMK 3aKOHA HE3aBHCHMOTO HACIICIOBAHUS [IPU3HAKOB, MOJENDb JIJI IEMOHCTPAIUY CHEIICHHOTO HACJIEN0BAHUS IIPH3HAKOB, CBETOBONH MHKPOCKOII,
MUKpompenapar: «J{po3zoduray.

IIpakTHyeckas padora «M3ydyenue pe3ysIbTaTOB MOHOTHOPUIHOTO CKPEITHUBAHUSL Y IPO30(UIIBI».

IlpakTnyeckas pabora «M3ydenue pe3ynbTaToB TUTHOPHIHOTO CKPENIUBAHUS Y IPO30(HIBI».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

BsanmopeiictBre reHotuna u cpesibl ipu GopMHpoBaHHU (GeHoTHIa. M3MeHunBoCTs Mpr3HakoB. KayecTBeHHbIe W KOJIMYEeCTBEHHbIE IPU3HAKU. BHIbI
U3MEHUYMBOCTH: HEHACTIEICTBEHHAS U HACIEJCTBCHHAS.

Mondukanuonnas u3sMeHIuBOCTb. Posib cpesibl B GopMHpOBaHME MOIM(DHKALHOHHOM H3MEHYMBOCTH. HopMa peakiuu npu3Haka. BapHaluoHHb ps
u BapuanyonHnas xkpusas (B. Moranncen). CBoiicTBa MOTUPUKAITHOHHON H3MEHYUBOCTH.

['enoTnnMYecKas n3MEHUUBOCTH. CBONCTBA FEHOTUIIMYECKON N3MEHINBOCTU. BU/IBI TEHOTHIIMYECKOM M3MEHYNBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KomOunaruBHas M3MEHUMBOCTh. Meifo3 M IIOJOBOM Ipollecc — OCHOBa KOMOMHATHUBHOH M3MEHYHBOCTH. PONb KOMOWHATHBHON H3MEHUYHBOCTH B
CO3IaHHH F€HETHYECKOT0 pa3Hoo0pa3usl B peieiax OJTHOTO BH/A.

Myranuontas ¥M3MEHYHBOCTh. Buabl MyTanumil: reHHBIE, XPOMOCOMHBIE, reHOMHBIC. CIIOHTaHHBIE W HMHIyIHPOBAHHBIE MYTalMH. SIepHBIE H
[uToIUIa3MaTHyeckue Myranun. COMaTHYeCKue M IIOJOBBIE MyTalnuu. IIpHYuHBI BOBHUKHOBEHHs MyTamuid. MyTareHbl M HMX BIHMSHHE HAa OPTraHM3MEL
3aKOHOMEPHOCTH MYTAI[MOHHOIO Ipolecca. 3aKOH NOMOJIOTHYECKHX PSJIOB B HACIIEACTBeHHOM usMenuusoctn (H.M. BaBuinos). Buesjiepuas H3MeHYHBOCTD U
HaCJIEJICTBEHHOCTb.

Onuzenemura u onueenoMuKa, poiib SNUEHEMULECKUX YAKMOPOE 6 HACIeOOBAHUU U USMEHYUBOCIIU (PEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOG.

demoncTpanun

IToptpersl: I'. ne ®pu3, B. Moranucen, H. 1. BaBmiios.

Tabauupt u cxempl: «Buapr usmeHunBOCTHY, «MoaupHUKaIIMOHHAS H3MEHYNBOCTEY, « KOMOUHATHBHAS H3MEHUIHBOCTY, «Meifo3y, «OmI00TBOpEH e,
«I'eneTrueckue 3a00seBaHUs YyenoBeKay, « BUIbI MyTaIIHy.

OOGopyioBaHue: )KUBBIE U repOapHbIe SK3EMILIAPhl KOMHATHBIX PACTCHHIT, PUCYHKH ((OTOrpaduut) JKMBOTHBIX C PA3IMYHEIMU BHIAMU U3MEHYHBOCTH.

Jlaboparopnasi pabora «VccienoBanne 3aKOHOMEPHOCTEH MOIMGBHUKAIMOHHOH M3MEHYHBOCTH. [[0CTpOEHHE BapHALMOHHOIO PsAlia U BapUALIMOHHOM
KPUBOW.

IIpakTunyeckas padora «Myranun y 1po30QuiIbl (Ha TOTOBBIX MUKpOITIpEapaTax)y.

Tema 14. I'eneTnxa 4eoBeka : ‘

Kapuotun uenosexa. MexayHaponHas IporpaMMma HCCIIEJOBAaHHS T€HOMa dYeloBeKa. MeToibl H3ydeHMsl TEHETHKM 4YeJOBEeKa: IeHeaTOrHYecKHi,
OJIM3HENOBBIN, IUTOTEHETUYECKUH, IIOMYIANMOHHO-CTATHCTHYECKHH, MOJEKy sIpHO-reHeTHIecKuil. COBpeMEHHOE OIpesielieHle I'eHOTUIIA: MONHOTEHOMHOE
CEKBEHMPOBAHUE, FCHOTHITMPOBAHHE, B TOM dicIe ¢ momoubio 111[P-anamusa. HaciencTeeHHble 3a60meBanus denopeka. [ eHHbIC M XPOMOCOMHEIE GOJIe3HH
YelloBeKa. boyiesHn ¢ HacIeICTBEHHOH IPEIpacloNOkKEHHOCThI0. 3HAa4eHHE MEMIUHCKOW TCHETHKH B IPENOTBPAICHHM M JICYEHHHM TI'eHETHYECKHX
3aboneBannii yenoBeka. MeIUKO-TEHETHYECKOE KOHCYIbTHpoBaHHE. CTBOJOBBIC KIETKH. [IOHSTHE «TEHETHYECKOTO TIpy3a». DTHUYECKHE ACIEKTHI
HCCIIEIOBaHUH B 00JIaCTH peAaKTUPOBAHUS I€HOMA U CTBOJIOBBIX KIIETOK.




I'eneruyeckre (GakTopbl MOBBINEHHOW YyBCTBHTEIBHOCTH 4YeJIOBEKa K (1)H3quCK0My ¥ XHMHYECKOMY 3arps3HCHHIO OKpPYXKArOMIeH Cpejibl.
[eHeTHUeCKas PEIPACTIONOKEHHOCTE YeJIOBEKA K ATOJOIHSM. .

JemoHcTpamun

Tabmune! u cxembl: «Kapuotun yenoBeka», «MeTo1bl H3y4YeHUs TEHETHKH YelloBeKay, «I eHeTndyeckue 3a00/I€BaHKs YEIOBEKAY.

[pakTnueckas padora «CocTaBieHne U aHAIA3 POJOCIOBHOMWY.

Tema 15. Cesiekiiusi Oprann3mMoB

JlomecTuKkanus M CeleKIus. 3apoKICHHE CelleKIHH U JoMecTtukanuu. Ydenue H. WM. BaBuioBa o lleHTpax NpOMCXOMXICHHST W MHOrO0Opasus
KyJIBTYPHBIX pacTeHHH. Ponb celeknmu B CO30aHUM COPTOB pPAacTeHHMH M MOPOA KHUBOTHBIX. COpT, MOpOJa, MITaMM. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHOM n3MeHunBocTH H. V. BaBuiosa, ero sHaueHue Jyis CEIEKIIHOHHOM paboThlI.

Metonpl ceneKnMOHHOM padoThl. VICKycCTBEHHBIH OTOOp: MAacCOBBIM W WHIAMBHIYATHHBIA. JTambl KOMOHHAIMOHHONW ceyekuuu. VcnbiTanue
IIPOU3BOAMTENEH 110 MOTOMCTBY. OTOOP 110 T€HOTHITY € IIOMOLIBIO OIIEHKH (PEHOTHITa TOTOMCTBA U OTOOP 110 TEHOTHITY ¢ IMOMOIIkIo ananu3a JIHK.

HckyccTBEeHHBIH MyTareHe3 Kak MeTOJ| CEJIeKIIMOHHON paOoThL. PaguanoHHbI 1 XUMHYECKHN MyTareHe3 Kak HCTOYHUK MYyTalui y KYJIbTYPHBIX HOpM
Opranu3MoB. VIcroabp30BaHuE TEeHOMHOTO PEAAKTHPOBAHHs U METO0B pekoMOuHaHTHBIX JIHK ju1st mosrydenust uecxoJHOro Matepraia st CEeKIuH.

Iomyuyenune nonumionnos. BHyTpuBuaoBas ruOpuau3anus. bin3KopoacTBEHHOE CKpeNIBaHUe, W WHOPHUIUHT. HepoacTBeHHOE CKpelnBaHKe, Wil
ayTOpuauHr. I'erepo3uc U ero npuyuHBEL Mcenonap3zoBanue rereposuca B cenekiun. OtnanéHHas ruOpuaumsanus. [Ipeojoienue OeCIUIONMs MEKBHIOBBIX
rubpuoB. JIoCTHKEHUS CeNEKIIMN PACTEHUN U JKUBOTHBIX. «3e1EéHAsL peBooyuUs».

CoxpaHeHue M H3y4eHHE TIEHETHYECKHX PECYpCOB KyJIbTYPHBIX PACTEHHHM W WX JHMKHX POJAWYEH JUIS CO3/aHUS HOBBIX COPTOB W THOPHUJIOB
CEJILCKOXO3AUCTBEHHBIX KYNBTYD. M3yuenue, COXpanenue u ynpasieHue 2eHemudecKum pecypeamil celbCKOX03SUCMEEHHbIX U NPOMbBLCIIOBLIX JICUBOMHBIX G
Yensax YIyuuleHus Cyuecmeyiouux u CO30aHUs Ho6blx NOpoo, IUHUU U KPOCCOB, 6 MOM YUCILe ¢ NPUMEHEHUCM COBPEMEHHbIX MenOO06 HAYYHBIX UCCIe)08AN U,
nepeoosvix uoell U NePCneKmuGHbLX MexHOoN02U.

JemoncTpamun

Hoprperer: H. M. Basunos, . B. Muuypus, I'. /1. Kapneuenko, I1. I1. Jlykpsaenxo, b. JI. Acraypos, H. bopoyr, /1. K. Benses.

Tabmuubl 1 _cxeMbl: «L{eHTpBl IPOUCXOXKIEHHS M MHOT00Opasusi KyJIbTYpHBIX DPACTCHUH», «3aKOH TOMOJOIMYECKHX PSAAOB B HACIEACTBEHHOM
M3MEHUYUBOCTIY, «MeToibl cenekiumy, «OTnanéunas rudpuausanusy», « Mytareaesy.

JlaGopaTopuas pabora «/I3ydeHue COpTOB KyJIbTYPHBIX PACTEHUN U TTOPOJI TOMAIIIHUX KABOTHBIXY.

JlabopaTopHas pa6ora «JI3yuyeHne METOI0B CEJIEKIIMK PACTECHUIT».

IIpakTnuyeckasi padora «lIpuBuBKa pacTeHUN».

Jxckypensi KOCHOBHBIE METOABI M JOCTHDKEHMS CEJIEKIMH pPACTEHHM M JKMBOTHBIX (HA CEJICKIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epmy,
COPTOUCHBITATENBHBINA Y9aCTOK, B TEIUIMYHOE X03HCTBO, B JIADOPATOPUIO arpOYHUBEPCUTETA HITH HAYYHOTO LICHTPA)).

Tema 16. BuoTexHo0rus 1 CHHTETHYECKAST OHOJIOTUS ,

OOBEKTBI, HUCIONb3yeMble B OHOTEXHOJOIMH, — KIETOYHbIE M TKAHEBBIE KYJIBTYPhl, MHKPOOPTaHU3MBI, HMX XapaKTepPUCTHKA. |paauiinoHHas
OHOTEXHONOTHUS: XJICOONCYCHHE, MOMYYCHHE KHUCIOMOJOYHBIX MPOJYKTOB, BHHOJCINE. Mukpobunonornyeckuii cuute3. OOBEKTHI MI/IKp06I/IOJIOFI/I‘I€CKI/IX
TexHOOrHit. [TpOU3BOJICTBO GeNKa, AMHHOKHICIIOT ¥ BATAMIHOB.

Co3nanve TEXHOJOIMH M HMHCTPYMEHTOB LEICHANPABICHHOIO H3MEHEHUS M KOHCTPYHPOBAaHHS T'€HOMOB C IICJBbIO MOJYYEHHS OPraHU3MOB H HMX
KOMIIOHEHTOB, COJIEpKaIlUX HE BCTPEYAIOITUECS B IPUPOE OMOCHHTETHYECKHE My TH.

Knerouynas umxenepus. MeTonsl KylbTypbl KIETOK M TKaHEH pacTeHHH M XKUBOTHBIX. KpmoGanku. CoMaTwyeckass ruOpuan3aIMss H COMATHUYECKHI
smOpuorenes. Mcrnonp3oBaHue TalJIOMJIOB B CEICKUUW pacTeHull. [lonyyenue MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHAIbHBIX U




NONUKNIOHAIbHBIX anmumenl 6 Meouyune. VICKyCCTBEHHOE OILIOI0TBOPEHHE. PeKOHCTPYKI_II/ISI SWIEKIICTOK U KIOHUPOBaHHE KUBOTHBIX. MeTOI TpaHCIUIaHTalluK
azep KIeTOK.. 7eXnono2us 0300posienus, KyIbMugUpOSaHUst U MUKPOKIOHANBHO20 PAZSMHONCEHUS CelbCKOXO3AUCBEHHBIX KYIbIYD. /

XpoMOCOMHas U TeHHas HHKeHepHs. VckyccTBeHHBIH cuHTe3 reHa u KoHcTpyupoBanue pekomOuHanTHbx JIHK. Coszoanue mpanceennvix opeanuzmos.
JlocTroKeH s U IEPCIEKTHBEI XPOMOCOMHOM: ¥ TEHHOH HH)KEHEPUHU. DKOJIOTHYECKHE U 3THYCCKHE TPOOIIEMbl TeHHOU HHIKEHEPHH.

Menununckue OmorexHonoruu. Iloctrenomnas nudposas memuimHa. I1[P-muarHoctuka. MeTaboTOMHBIN aHANW3, TEHOUEHTPUYECKHN aHaniu3
IpOTEOMA YEJIOBEKA IS OLIEHKU COCTOSHHUS €TI0 310pOBbs. MCIONb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanust paka. 3D-OnonHKeHEpHs UTs pa3spaboTKu
(dyHIaMeHTalbHBIX OCHOB MEIUIIMHCKAX TEXHOJOTHH, CO3JaHMs KOMIUICKCHBIX TKaHEH COYCTAaHHEM TEXHOJOTHH TPEXMEPHOrO OMONPHHTHHIA MU
ckadouHTa ISl peNIeHUs 3a/1a4 ePCOHATH3NPOBAHHON MEIHIIUHEL.

Cosanue BEKTOPHBIX BAKLUH C LENIBIO 00ecIeueHnss KOMOMHUPOBAaHHOM 3aluThI 0T Bo30yauteneit OPBU, ycranoBIeHIE MOTEKYIIAPHBIX MEXaHU3MOB
¢yaxunonuposanusg PHK-conepixamux BUpycoB, BEI3BIBAIOIIIX 0CO00 OTTacHbIe 3a00/1eBaHus YeIOBEKA U )KUBOTHBIX.

JemoncTpaumu

Tabmune! v cxeMbl: «Mcmonp30BaHHe MEKPOOPTaHU3MOB B IIPOMBIIIIIIEHHOM IIPOU3BOJICTBEY, «KileTouHas nHxeHepus», «[ eHHas HHKEHEPHSD).

JlabopaTopHast pabora «/3ydeHrne 00BbEKTOB OMOTEXHOIOTHIY.

IIpakTHyeckas padora «IloayyeHre MOJTOYHOKHUCIIBIX IIPOTYKTOBY.

JKckypeust «bHOTeXHOIOrus — BayKHEHIIas IPOU3BOAUTENIBHAS CHJIA COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3aposkaeHue H pa3BUTHE BOJIOIUOHHBIX IPeICTABICHUH B OHOJIOTHH

OpommononHas teopus Y. JlapsuHa. [Ipeanocbiku BOSHUKHOBEHHUS 1apBUHM3MA. JKHU3HB U Hay4Has JiesiTebHOCTh Y. JlapBuHa.

JIBroKyiue Cuibl 5BOJIIONMHU BHIOB 110 Y. JlapBHHY (BBICOKas HHTEHCUBHOCTh Pa3MHOXKEHHsI OPraHH3MOB, HACJICJCTBCHHAS H3MEHUHBOCTH, O0pr0a 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHEIH 0TOOD).

Odopmnenne cunrerndeckoir teopun sposroruu (CTD). Heitrpanpaas teopust sBostoriu. CoBpeMeHHAs SBOJIOLUOHHAS OMOJOIUS. 3HadeHHe
9BOJIIOLIMOHHOM TeopuH B HOPMUPOBAHMU €CTECTBEHHO-HAYUHON KAPTHHBI MUPA.

JlemoncTpanmu

Ioprperer: Apucrorens, K. JIunnei, 7K. b. Jlamapk, O. XK. Cent-Unep, K. Krosse, Y. Jlapsun, C. C. Yerepukos, U. U. [lImansraysen, Jx. Xonnein,
JI. K. bensien.

Tabauner m cxemsl: «Cucrema xuBodt mpupoasl (o K. Jlunnero)y, «JlectHuia >xuBBIX cymectB (mo Jlamapky)», «Mexauusm (GpopMHPOBaHUS
IpHCIocoOIeHuH y pacTeHui n XUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapmpyra mytemectsust U. Jlapsunay, «Haxoaxu Y. Jlapsunay, «®opMsl 60ps0ObI
3a cymectBoBaHuey, «llopoasl romybeit», «MHoroodpasue KyiabTypHBIX (GOopM KamycTs», «Ilopombl moMamHux KHBOTHBIX», «CxeMa 00pa3oBaHUs HOBBIX
BuzoB (110 Y. JlapBuny)», «CxemMa COOTHOLIEHHSI JBIKYIIMX CHJI 9BOIIOLUMNY, «OCHOBHBIE ITOJIOXKEHHSI CHHTETHYECKON TEOPHH 3BOJIFOLIUM.

Tema 2. Muxkpo3BoJonus u e€ pe3yJabTaThl ! ) ‘

Iomynsanusa kak syeMEHTapHas eIuHHMIA 5BOIONUH. COBpPEMEHHBIE METO/bl OLEHKH TI'CHETHYECKOTO pa3HOOOpasus M CTPYKTYPHI IOIYJISIHIA.
W3menenne reHopoHa MOMYJISIHY KaK 3JIEMEHTaPHOE 3BOJIIOLIUOHHOE SBJIEHNE. 3aKOH reHeTH4ecKoro paBHoBecus J[x. Xapau, B. BaituGepra.

OnemeHTapHble (AKTOpPBl (JIBIDKYLIME CHIIBI) SBOJIONHH. MyranumoHHBII mpomecc. KomOnHaTtiBHasS W3MeHYHBOCTH. Jlpeiid reHOB — cilydaliHble
HEHATIPaBJICHHBIC M3MEHEHHSI 4YacTOT ajuieiedl B Momyssiusx. Jddekr ocHobatens. Dpgexm 6Gymoiiounozo 2opnviuika. CHUNCCHUE 2eHEMULECKO20




pasnoobpasus: npuyunvl u creocmeus. Ilposenenue sgppexma Opeiigha 2eHO6 6 OONLULUX U MANbIX NONYIAYUSAX. Murpanun.  V305s06s HOMYJISIIHiA:
reorpaduyeckas (IpOCTPaHCTBEHHAS ), OHOJIOTHYECKast (PEIPOTyKTHBHAS).

EcrecTBeHHBI 0TOOp — HampaBimstommid (akTop 3BONONUH. DPOPMBI €CTECTBEHHOIO OT60pa JBUKYIIMHA, CTaOMIU3UPYIOIMIUH, pa3phIBAIOIIU

-(mu3pynTuBHbIN). ITo0BO# 0TOODP. BO3HHKHOBEHHE U HBOJIIOIUS COLMAILHOIO [TOBEICHHUS KHUBOTHBIX.

IIpucroco6IeHHOCTh OPraHU3MOB KaK pe3ynbTaT MHKPOIBOIIOUH. BO3HHKHOBEHHE IPUCIIOCOOIICHIH Y OPraHu3MoB. ApoMop(O3bl U UAKOANANTALIUH.
IIprMepHI IPUCTIOCOOIEHHH y OPraHU3MOB: MOP(OIOrHYecK e, (PU3HOIOrHIeCKre, OHOXUMUYECKHE, ToBeIeHYecKre. OTHOCHTENBHOCTD TPHCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xputepuu u CTpyKTypa. BumooOpazoBanme Kak pe3ynbTaT MHKPOIBOJIOLHH. V30Isiius — KI04eBOd (akTop BuA00OpazoBanus. Ilytu u
crocoOpl BUI00OPa30BaHysA: aJuIONaTpUUecKoe (reorpapudeckoe), CUMIATPUICCKOE (IKOIOTHUYECKOE), «MIHOBEHHOE) (IIOJIUILIOMAN3AINS, THOPHIN3AIHS).
JIIMTebHOCTD 3BOJIIOIMOHHEIX MTPOIIECCOB.

MexaHu3Mbl HOPMUPOBAHUS OHOJIOTHIECKOTO PAa3HOOOpa3HsL.

Posp 5BOIIOIMOHHON OHOIOrMK B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHs OHOpazHOooOpas3ust. MUKPOSBOJIIONUS U KOJBOJIONMS MAPa3sHTOB M UX
X0351€B. MexaHu3Mbl OPMHUPOBAHHUS YCTOHUMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOPHOKI ¢ HEi.

JemoncTpanmu

Hoptpetst: C. C. YerBepuxos, 3. Maiip.

Tabmaner u cxemer: «MyTanloHHas HM3MEeHUMBOCTEY, «llomyrsunonnas crpykrypa Buma», «CxeMa NposBIeHHsS 3akoHa Xapau—BaiinGepray,
«JIBHOKYIIME CHIIBI DBOJIOIMHY», «DKOJOIMYECKash M3OJSLHs ITOMYJSIIUN ceBaHCKOM (opemny, «['eorpapuyueckas H30JI41MsS JTMCTBEHHUIL CHOMPCKON M
JMCTBEHHHUIIBI TaypCKOiy», «llomyisnuonnbie BOJIHLI YMCIEHHOCTH XHMIHUKOB M XKepTB», «CXxema JeHCTBUsI ecTeCTBEHHOro otdopay, «PopMbl OOpLOLI 3a
cymiecTBoBanuey, «MHaycTpranbubiii Menanusmy», «KuBple Hckonaembie», «IIoKpoBHTeNbCTBEHHAsT OKpacka >KHBOTHBIX», «IIpeaynpexparommas okpacka
KHUBOTHBIX», «DHU3HONOrHIecKue azantanuu», «lIpHcrIocoONeHHOCT, OpraHu3MOB U €€ OTHOCHTENBHOCTB», «Kpurepuu BHIa», «BHIBI-IBOHHHKHY,
«Crpykrypa Buza B npupoje», «CrmocoObl BumooOpazoBaHusy, «l eorpadudueckoe BHI000pa3oBaHHE TPEX BHJIOB JIAHABIIEHY», «DKOJIOTHYECKOe
BU1000Pa30BaHUE BUIOB CUHUIY, «Ilomumaon el pactennity, «KamyctHo-peeunbliii ruOpuy.

OGopynoBanue: repbapuil pacTeHUH, KOJJIEKIMH HACEKOMBIX, dydelld IITHI M 3Bepeil ¢ MpHUMepaMH pas3jMyYHbBIX HMPHUCHOCOONEHHI, dydena HTHI[ U
3BEpEH pa3HBbIX BUIOB, repOapuu pacTeHUH OJM3KUX BUJIOB, 00Pa30BaBIIHMXCS PA3IHYHBIMH CIIOCOOAMH.

JlaGopaTopHas padora «V3yuenne apoMop}o30B U HIMOATANITAIUN Y PACTEHHH U KUBOTHBIXY.

JlaGopaTopHas pabora «IIpucrocobyieHust OpraHu3MoB U UX OTHOCHTEJIBHAS 11eJIeCO00Pa3HOCThY.

JlaGopaTopHas pa6ora «CpaBHEHHE BUIOB 10 MOP(OIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo.IIOIHs U €€ pe3yabTaThI

Metoapl u3ydenus Maxpospomouuu. IlameoHTonorudyeckne MeTombl U3ydeHHs sBoyonud. Ilepexosnbie (GOpMbI ¥ (DUIOTEHETHYECKHE PSiJIbI
OpraHU3MOB.

buoreorpaduueckne MeToas! u3ydeHus >pomonnd. CpaBHeHHE (IIOPH! ¥ HayHBI MATEPUKOB H OCTPOBOB. broreorpadguueckue obnactu 3emun. Bumpi-
SHJEMUKHU U PEITUKTHL.

IMOPHONOTHYECKHE W CPABHHTENHHO-MOP(OIOTHYECKHe MEeTOABl H3ydYeHHS OSBOJIOIMH. | eHeTHHecKHe MeXaHU3Mbl SBONIONMH OHTOTEHE3a K
NOSIBJICHHUS. DBOJIIOLIMOHHBIX HOBHIECTB. ['OMOJIOTMYHEIE M aHAJIOTHUYHBIE OpraHbl. PynuMeHTapHBIE OpraHbl W aTaBHU3MBL MOJEKYJIIpHO-TEHETHYECKHE,
OHOXMMHYECKHE U MATEMAaTHIECKHE METOIBI H3YIEHHS 3BOIONHH. I oMoorinyabie TeHsl. COBpeMEHHBIE METOIbI IIOCTPOEHHS (PHIIOTEHETUYECKHX JIEPEBLEB.

XPOMOCOMHBIE MYTAITUH ¥ 3BOJIOIHS T€HOMOB.




OOmue 3aKOHOMEPHOCTH (TIpaBHIIa) dBOMONMH. [Ipunyun cmenvt gynxyuii. HeoOpaTuMOCTh 9BOJIOIME. AJanTuBHAS pajuanys. HepaBHOMepHOCTE
TEMIIOB 3BOJIIOLIAH. '

JdemoucTpanuu

Iloprpetsr: K. M. Bap, A. O. KOBaJ'IeBCKI/II/I @. Mromtep, O. ['exkenb.

Tabmvnpl m cxembl: « DUIOreHETHYECKUH DNl JOMAgN», «APXEONTEPHKC», «3Bepo3yObie smiepbl», «Creronedans, «Pununodursny, «CemeHHBIE
[anopoOTHUKKY, «buoreorpapuyeckue 30Hp 3eMin», «/lpelid KoHTHHEHTOBY», «PemukTh», «HauaabHble cTajun SMOPHOHANIHLHOIO Pa3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOrMYHBIE M aHAJOIMYHBIE OpraHbl», «PyTUMEHTB», «ATaBH3MBD, «XPOMOCOMHBIE HaOOpHI YelIOBeKa M IUMIaH3e», «l JIaBHBIE
HaIlpaBJICHUS dBOIOIUNY, « O0IIMe 3aKOHOMEPHOCTH 3BOJTIOITHI .

OGopynoBanue: KOJUIEKIHH, TepOapiH, MyJIsKH HCKOIIAeMBIX OCTATKOB OPraHH3MOB, MYJISDKHA TOMOJIOIHYHBIX, AHATOTUYHBIX, Py AMMEHTAPHBIX OPraHoB
Y aTaBU3MOB, KOJUIEKIIMH HACCKOMBIX.

Tema 4. IIpoucxo:kaeHue n pa3sBuTHE JKU3HU HA 3emute

Hayunble runoress! IpoMcXoXKIeHH KU3HN Ha 3emiie. AOHoreHes W naHcnepMus. JloHayqHbIe PeICTAaBIEH S O 3apOKICHUN KU3HH (KPEallHOHU3M ).
['umoresa MOCTOSHHOrO caMo3apoXkJeHHs >KM3HM U e€ omposepxeHue ombitamu D. Pemn, JI. Crammannanum, JI. [Tacrepa. IlpomcxokaeHue XU3HH U
acTpOoOHMOJIOTHSI.

OcHOBHBIE 5Talbl HEOPraHUYECKOH dBOIONMH. [naHeTapHast (reosrornyeckast) SBOIFONHUSL. XUMHUYECKas SBOIIOIMS. ACHOreHHBIH CHHTE3 OPTaHHIECKUX
BemecTB u3 Heopranuueckux. Onbir C. Muepa u I'. IOpu. O6pasoBanue noiaumepos u3 MoHoMepoB. Koarepsatnas rumoresa A. Y. Omnapuna, runoresa
nepsuunoro Oynbona JIx. Xonnelina, renerndeckas rumoresa I'. Mémrepa. Pubosumsr (T. Yek) u runoresa «vupa PHK» V. 'mnbepra. ®opMuposanue
MeMOpaH ¥ BO3HUKHOBEHHE TPOTOKIICTKH.

Hcropuss 3emnu n Mertonsl e€ u3ydeHus. lckomaemble opraHmdeckue OCTaTKd. | eoXpoHONOTUS M €€ MeTojbl. OTHOCUTENbHAs M aOCONIIOTHAs
reOXpOHOIOrHs. I 'eoxXpoHoIornyeckas mKaa: S0HbL, 9PbI, IIEPUOJIHI, SMOXH.

HavanpHble 5Tanbsl opranuyeckoi sBosronuy. ITosBieHre 1 9BOIONHS HEePBBIX KIETOK. DBOIFOIHUS MeTabom3Ma. BoO3SHHKHOBEHHUE TIEPBBIX DKOCHCTEM.
CoBpemenHbIe MUKPOOHBIE OMOIIEHKH KaK aHaJIOT IIepBBIX Ha 3emite coobmrectB. CTpoMaTonuTel. [IpOKapuOTH B 3yKapHOTHI.

IIpoucxoxnenne 2ykapuoT (CHMOMOreHe3). DBOIIOLHOHHOE IPOUCXOXKICHHE BHPYCOB. [IpOMCXOXIEHHE MHOTOKJIETOUHBIX OPraHU3MOB.
Bo3HUKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJICTOYHBIX OPTaHU3MOB.

OCHOBHEIE 3Tallbl ABOJIOIMHU BBICHIKHX pacTeHHH. OCHOBHBIE apoMopdo3bl pacTeHuit. Brixoa pactenuii Ha cyury. ITosBieHne COPOBBIX PacTeHU U
3aBoeBaHue UMH cymn. CeMeHHbIe pacTeHus. [Iponcxosk/IeHre 1BETKOBBIX PACTCHUIA.

OcHoBHBIE 3Tanbl 3BOJIOIUM KUBOTHOro Mupa. OCHOBHBIE apoMop(ho3bl XHBOTHBIX. Benyckas (ayna. KemOpuifckuii B3pBIB — MOSIBIEHHE
COBpeMEHHBIX THIOB. IlepBbie XOpaoBBIe KUBOTHEE. JKH3HB B BOJe. DBOIONUS NMO3BOHOYHBIX. [Ipoucxoxnenne ampubuii u pentmmii. [Iporncxoxnenue
MJIEKOIIUTAOIMX ¥ 1Tyl IIpuanun kirogeBoro apomopdosza. OcBoeHne 6€CI03BOHOYHBIMHU U TI03BOHOYHBIMH JXHBOTHBIMHE CYIIIH.

PassuTne m3HM Ha 3emile IO 5paM M IIepHOJaM: apXeil, MpoTepo3oil, maaeo3oif, Me3030i, KaiHo30i. OOlas XapakTepUCTHKA KIMMara M
reoJIoruyecKux npoueccos. [losBiienne u paciBeT XapaKTEpHBIX OPTraHU3MOB. YTIIe00pa30BaHKE: €ro YCIOBUS U BIUSHUE Ha Ta30BBIi COCTaB aTMOC(HEPEI.

MaccoBble BEIMUpPaHUS — 3KOJOTHIECKHE KPU3HUCHI IIpouuioro. IIpwannsl 1 cieAcTBHs MACCOBBIX BhIMHpPaHHH. COBPEMEHHBIN KOJIOTHICCKHH KPU3HC,
ero ocobennoctu. [Ipo6ieMa coxpaHeHHs GHOpa3HOOOpa3us Ha 3eMile.

CoBpeMenHas cucTeMa opraHudeckoro Mupa. IIpuHIune! knaccudukanuy opraniu3MoB. OCHOBHBIE CHCTEMATHYECKHE TPYIINLI OPraHU3MOB.

JdemoncTpamun

Hoptpeter: ®@. Pequ, JI. Cnamnannanmy, JI. Iacrep, Y. M. Meunukos, A. . Onapus, [x. Xonzeitn, I'. Mémep, C. Muep, I'. IOpu.




Tabmunbl u cxemsl: «Cxema omnbita @. Pemuy, «Cxema ombita JI. [lactepa mo u3yudeHuro camosapoxaeHusi xu3uu», «Cxema ompita C. Muepa,
. IOpu», «DTanbl HEOPraHUYECKOH dBoNIONUMY, «['eoXpoHONIOrMUecKas IKanay», «HaganbHble STambl OpraHMyeckoi - 3Bosormu», «Cxema 00pa3oBaHHS
9yKapuoT NyTéM cumbOuoreHesa», «Cucrema >XUBOM mnpupoasl», «CTpoeHue BHUpyca», «ApoMopo3wl pacteHuity, «PuHHOGUTHD, «OITHOKIETOYHBIC
BOZIOpOCTN», «MHOTOKIeTOUHBIE Bogopociny, «Mxm», «llamoporHukm», «l'ooceMeHHble pacTeHUs», «OpraHbl IBETKOBBIX pacTeHHi), «Cxema pa3BUTHS
KUBOTHOTO MHpPay, «ApoMopdo3sl KUBOTHBIX», «[Ipocreiiimuey, «Kumeunononoctaeie», «Ilnockue yepsuy, «HUnenucronoruey, «PriOb», «3eMHOBOIHBIEY,
«IIpecmpikatomuecsy, «IItumpy, «Mekonurarommey, «Pa3BuTHe KU3HU B apXeicKoi apey, «Pa3BUTHE XU3HU B MPOTEPO30MCKOI dpe», «Pa3BUTHE KU3HHU B
naneo3ouckoi apey, «Pa3Butue )XU3HU B ME3030MCKON apey, «Pa3BUTHE XKU3HU B KalfHO30HCKOH 3pey, «CoBpeMeHHast CHCTeMa OPraHUuIeCKOTO MEPAY.

O6opynoBanue: rep0apu pacTeHU pa3IMYHBIX OTAENOB, KOJUIEKIIMH HACEKOMBIX, BIQXHBIE MpenapaThl >KMBOTHBIX, PAKOBHHBI MOJUTIOCKOB,
KOJUIEKITUM HIJIOKO)KHX, CKEJIETHl I103BOHOYHBIX JKMBOTHBIX, 4ydesla NTUI[ U 3Beped, KOJUIEKIIMH OKaMEHEJOCTEH, ITOJIe3HBIX HMCKOMAeMbIX, MYJISKU
OpraHHYECKHUX OCTATKOB OPTaHU3MOB.

JlabopaTopHasi padora «/3yueHue U onucaHue UCKOIIAEMBIX OCTATKOB JPEBHUX OPTaHU3MOB).

IIpakTHyeckas padora «l3yueHne 0coOEHHOCTEH CTPOSHUS paCTEHUN PAa3HBIX OTAEIOBY.

IIpaxkTnyeckas padora «3ydenne ocoOEHHOCTEN CTPOCHHUSI TO3BOHOYHBIX KHUBOTHBIX).

Tema S. IIpoucxoxaeHne 4eJ0BEKa — AHTPOIIOreHEe3

Pazens! v 3a7aun aHTPOMOIOTUN. MeTOAbl aHTPOIIOJIOTHH.

CraHoBI€HHE NIPE/ICTABICHUI 0 IPOUCX0XKIEHUH UeoBeka. Pemiurno3nsie Bo33peHusi. CoBpeMeHHbIe HayYHbIE TEOPHH.

Cxo/cTBO 4enoBeKa ¢ KUBOTHBIMU. CHcTeMaThyeckoe TOJIoKeHWe denoBeka. CBHJIETENBCTBA CXOJICTBA YEJIOBEKA € JKMBOTHBIMH: CPABHHUTEIIBHO-
Mopdomorudeckue, smOpUoNOTHUEcKre, (U3H0IOro-0HOXUMHIYEcKre, MmoBeaeHuYeckrne. OTIHUYus YeloBeKa OT KHBOTHBIX. [IpSAMOXOMIEHHE H KOMILIEKC
CBSI3aHHBIX ¢ HUM IIPHU3HAKOB. Pa3BUTHE TOIOBHOTO MO3Ta M BTOPOH CUTHATBHON CHCTEMBI.

JBrxyiue cuiel (pakTopsl) aHTPOIIOreHe3a: Onolornyeckue, cornranbaple. COOTHOLIEHHE OMOJIOTMYECKHUX M COMATBHBIX (DAaKTOPOB B aHTPOIIOTeHE3E.

OCHOBHBIE CTQJIUM aHTpOTIOTeHe3a. PanHue udenoBekooOpa3Hbie 00€3bsHBI (ITPOKOHCYJIBI) U paHHUE IMOHTHJBI — OOIIHME IMPEJAKH YeTOBEKOOOpa3HBIX
00e3bsiH U JIoJIell. ABCTPAJIONUTEKH — IBYHOTHE NpeAKH Jrojieil. UenoBek yMenbli, IIepBble U3TOTOBJIECHUS OpYauid Tpyaa. UenoBek MpsIMOXOASIIHIMA U TepBhIid
BBIXOJ JIOfe 3a mpenenbl Adpuxu. Yenosek reizensOeprckuii — oOLIMM NpeoK HEaHIEPTaIbCKOro 4YeJoBeKa M YeloBeKa pa3yMHOro. YemoBek
HEaHJEepTaIbCKUN KaK BHJ JIIOAEH XOJOAHOro KiuMara. YeloBeK pa3yMHBIH COBPEMEHHOIO THIA, JICHHMCOBCKHM 4YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenerruka u najeoreHOMHUKA.

DBOJIIONHST COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBIM OTOOp B MOMJNSIUSIX 4eIoBeKa. MyTanMoOHHBIA mporiece W noiauMopdusm. [lomynsmuoHHbIe
BOJIHEBI, JIpeii() TeHOB, MUTPANHS U «3(QPEKT OCHOBATENS» B MOMYJISAIIASIX COBPEMEHHOTIO YeIIOBEKa.

UYenoseueckne pachl. [lonsitue o pace. bonbiime pachl: eBpomeoujHas (eBpazHiicKasl), aBCTpalo-HETpOMJHAS (dKBATOpUANIbHAS), MOHTOJOHIHAS
(a3maTcro-aMepuKaHCKas). Bpemsi W INyTH paccelleHHs ueloBeKa Mo IulaHeTe. EAMHCTBO uyenioBeueckuX pac. HaydHas HeCOCTOSTENBHOCTH pach3Ma.
[Tpucnoco6IeHHOCTD YelloBeKa K Pa3HbIM YCIOBHSIM OKpYyXaromei cpenpl. Biusnue reorpadudeckoii cpenpt u apeiida reHoB Ha MOPQHOIOTHIO U PHU3HOJIOTHIO
YyeJoBeKa.

MexXauciuIITHHAPHBIE METOJIBI B (bnaneCKOH (buomormyeckoii) aHTPONOIOrHH. IBOJIONHOHHAS aHTPOIIOIOTAS U NANCOAHTPOIIONOTHS YEIOBEYCCKHX
nonysumii. BHocoLHanbHble HCCIeI0BaH s IPHPOILI YeoBeKa. VicceoBanme KOIBOIOMII GHOIOTHYECKOTO H COLUATLHOTO B YeIOBEKe.

JdemMoHcTpanun

Iloprpetst: Y. lapBun, JI. JIuku, A. 5. Poruackuii, M. M. I'epacumos.

Tabmumel 1 cxeMbl: «MeTobl aHTPONOJIOTHNY, «I 0JJOBHOM MO3r 4YenoBeka», «UenoBekooOpasHbie 00e3bsHBD), «CKeNeT 4YeloBeKa H CKeJeT
muMnan3e», «PyIuMeHTh U aTaBU3MBD», «JIBHXKyIIHMe CHIIBI aHTPONOreHe3a», « DBOJIOIUOHHOE JIPEBO YEIOBEKay», « ABCTPATONUTEKY, «UenoBeK yMembliiy,




«YenoBek mpaAMOXOAsmnily, «JleHucoBckuii uenoBek» «Heannepramsib», «KpomanboHIB), «lIpenku denoBekay, «JTalbl 3BOJIONMH 4YelIoBeKay», «Pachr -
'geoBeKay. ‘ . - o : . ' =

OO0opy[IOBaHUE: MYJISDKH OKAMEHEJIOCTEH, IPEJIMETOB MATePUABHOM KYJIBTYpHl IIPEIKOB 4YelloBeKa, penpoaykiuu (dororpaduu) kapTtuH C
MU(OIOTHYECKIMU U OUOJICHCKUMHE CIOXKETaMH ITPOUCXOXKICHUS YesnoBeKa, (oTorpaduu HaX0A0K MCKOIIAEMBIX OCTATKOB YeJI0BEKA, CKEJIET YET0BEKa, MOJICIb
yeperia yeIoBeKa M Yeperna IMUMIIaH3¢e, MOETh KHCTH YeI0BeKa U KUCTH IMHUMIIaH3€, MOJENHN TOPCa IIPEJIKOB YEI0BEKa.

JlaGopaTopHas padora «/3ydyeHne 0COOCHHOCTEH CTPOEHH CKEJleTa YeJI0BEKA, CBA3aHHbIX C IPAMOXOKICHHEM.

IpakTnyeckas padora «/3yueHne 3K0JIOTHYECKHX aalTallui YeI0BEKaY.
Tema 6. DKOJIOrHs — HAYKA 0 B3aHMOOTHOIIEHUSIX OPTAaHU3MOB H HAJJOPTAaHU3MEHHBIX CHCTEM € OKPY Kalomlel cpeioi

3apoyIeHre W pasBuTHe dKomoruu B Tpynax A. ['ymbonpara, K. @. Pymse, H. A. Ceseprosa, D. I'ekkens, A. Tencnu, B. H. Cykxauésa. Pasnensl u
3aa4n 9K0JOoTHH. CBSI3b OKOJIOTHUHU C IPYTUMHU HayKaMH.

Metoae! sxonorun. IloneBrsle HaOMOACHHS. DKCICPUMEHTBI B SKOJIOTHHU: MPUPOAHBIE U JadopaTopHble. MozenupoBanyue B 3K0JIOrHH. MOHUTOPUHT
OKpY’KaroIIeH CpeIbl: TOKATIBHBINA, pErHOHAIBHBIN U III00aIbHBIH.

3HaueHHe SKOJIOIMUYECKUX 3HAHHWM Ul YelloBeKa. DKOJOTHUYECKOe MHPOBO33PEHHE KaK OCHOBA CBs3ed desnoBeuecTBa ¢ NMpHponoi. DopMupoBaHue
DKOJIOTHYECKON KYJIBTYPHI U IKOJIOTUYECKONW IPaMOTHOCTH HACETICHHS.

JlemoncTpauuu

[Moprpetst: A. I'ymbombar, K. @. Pynse, H. A. CeBepuos, O. I'exkeins, A. Tencnu, B. H. Cykaués.

Tabauibl ¥ cXeMbl: «Pa3 el 9KOJ0Tum», «MeTo bl SKOJIOoTuny», «CXeMa MOHUTOPUHTA OKPYKAIOIIEH CPEeIbIy.

JlaGopaTopHas padora «VI3ydeHne METOI0B dKOJIOTHYECKUX UCCIIEOBAHUI.
Tema 7. Opranu3msbl U cpeaa 00UTAHHS

DKonoruyeckre GakTopbl ¥ 3aKOHOMEPHOCTH HX JieticTBusL. Kinaccudukarst 9Kog0ruueckux (pakropos: aOMOTHYECKHE, OMOTHYECKHE, AHTPOTIOTCHHBIC.
O61IHe 3aKOHOMEPHOCTH JeiicTBus sKonorndeckux (axrtopos. [Ipasuno muummyma (K. lnpenrens, lO. JIn6ux). TonepantHOoCTb. DBpUOHOHTHBIE |
CTEHOOMOHTHBIE OPIaHU3MBI.

Abuornueckue paxTopbl. CBET Kak 3KOJOrHuecKuil paktop. JleficTBie pa3HbIX yU4aCTKOB COJIHEYHOIO CIIEKTPAa HA OPraHU3MBbl. DKOJIOTHYECKUE TPYIIITHI
pacTeHHii ¥ XKHUBOTHBIX 10 OTHOIIEHHIO K cBeTy. CHrHanbHasg poib cBeTa. POTONEPUOIU3M.

TemmepaTypa Kak 9Kojorudeckuii paxrop. JlelicTBIe TeMIiepaTypsl Ha opranu3Mel. [lolkuioTepMHbIe B TOMOHOTEpPMHbIE OPraHK3Mbl. DBPUTEPMHbBIE H
CTEHOTEPMHBIE OPraHU3MBI.

BnaxsocTh Kak dKojorudeckuit gpaxrop. IIprcmocodiieHus pacTeHHI K MoJIepKaHuIo BojiHoro Oananca. Knaccudukanus pacTeHHH 110 OTHOLIEHHIO K
Bojie. [IpucnocoOaeHus )UBOTHBIX K H3BMEHEHHIO BOJHOIO PEXKHMA.

Cpenpl OOMTaHHs OPraHM3MOB: BOJHAs, Ha3eMHO-BO3IYyIIHAs, IOYBEHHAs, TIyOMHHAs NOANOYBEHHAs, BHYTPHOpPraHu3MeHHas. OU3NKO-XUMHYECKHE
0COOEHHOCTH Cpeji OOuTaHusI OpraHu3MoB. I IprucrocoOneHns OpraHu3MOB K JKU3HH B Pa3HbIX Cpeax.

Buonoruyeckre puTMbl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUHbIE U TOJUYHbIE PUTMBI. [IpHCIIOCODIEHHOCTE OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUM XHU3HH. . . .

Xuzuennsie popmbl opranu3moB. [loustre o xu3HeHHOH (opme. JKuzHeHHBIe GOPMBI pacTeHUIA: IepeBbsl, KyCTAPHUKH, KyCTapHUYKH, MHOTOJIETHUE
TpaBbl, OHOJIETHHE TpaBbl. JKu3HeHHbIe (POPMBI XXHBOTHBIX: THAPOONOHTHI, T€OOHOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOEHHS U 00pasa JKU3HH.

buornueckue (GakTopsl. Buapl OHOTHUECKHX B3aUMOJCHCTBHN: KOHKYPEHIMS, XHIIHHYECTBO, CUMOMO3 M ero Qopmel. Ilapasutusm, xoomeparus,
MyTyalu3M, KOMMeHcau3M (KBapTHPAHTCTBO, HaxneOHHYecTBO). Herpodudeckne B3ammoneiicTsus (Tommyeckue, popudeckue, (abpudeckue). 3HaueHue
OHOTHYECKUX B3aMMOCUCTBHUH [T CYIIECTBOBAHUS OPIaHU3MOB B cpejie ooutanus. [IpuHIun KOHKYPEHTHOTO HCKIIFOYEHHS.




JdemMoncTpanuu

TaGIuIbl U cXeMBI: «DKoIorHyeckre GaKTopbl», «CBETOBOM CIEKTP», « IKOJOIHYECKHE TPYIIIIBI JKUBOTHBIX 110 OTHOLICHHIO K CBEeTY», « TerIoKpoBHbIe
KHBOTHBIEY, «XOIOJHOKPOBHEIE YXHBOTHBIC», «DH3HONOTHYECKHAE alanTalliH XMBOTHBIX», «Cpeapl OOMTaHHsI OpraHu3MOB», «BHOJIOrMYecKHE PHUTMBDY,
«Xusnennnsie Gopmel pactenuity, «KusHeHHBIE (GOPMBI XXUBOTHBIX», «IKOCHCTEMa IMHPOKOJIMCTBEHHOIO Jiecay, «DKOCHCTeMa XBOWHOro jeca», «llemu
UTAHUS, «XHITHHIeCTBOY, «[lapazutuzmy», «Konkypenmnusy, «Cumonos», «Kommencanusm.

O60pynoBanue: repbapud pacTEHH M JKUBOTHBIX, MPHUCIIOCOOTEHHBIX K BIUSHUIO PA3IMYHBIX 3KOJOTHYECKHX (haKTOpPOB, repOdapuil CBETOIIOOHMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHHI, CBETONIOOWMBBIC, TCHEIIOOMBBIC ¥ TCHEBBIHOCIUBBIC KOMHATHBIE DPACTE€HMs, IepOapuu M KOJUICKIIHH
TEIIOMIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOMUMBEIX pacTEHHH, Uydesia MTHI[ U 3Bepeil, repdapuu pacTeHHid, OTHOCSIIMXCS K TUrpoduram, Kcepopuram,
Me30(uTaM, KOMHATHBIE PACTCHHUS JaHHBIX T'PYII, KOJUIEKIHH KHBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax, repOapuu M KOJUIEKLMH PACTEHUH W )KHBOTHBIX,
00NIaJaloMX YepPTaMy MPUCITOCOONICHHOCTH K CE30HHBIM H3MEHEHHSIM YCIOBMH JKM3HM, TepOapuM M KOJUIEKIMHM DPACTCHHH M JKMBOTHBIX DPasIMYHBIX
YKU3HEHHBIX (POPM, KOJUICKIIMH KUBOTHBIX, yUaCTBYIOIIHMX B Pa3JIMUHBIX OMOTHYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopHast padora «BpIsBIeHHE TPUCIOCOOIEHUH OPraHU3MOB K BIIUSHHUIO CBETAY.

JlaGopaTopHast padoTa «BpisBIeHHE IPHUCIOCOOIEHUH OPraHU3MOB K BIIUSHUIO TEMIIEPATYPBI».

Jla6opaTopHasi paGora «AHaTOMHUYECKHE OCOOEHHOCTU PACTEHUH U3 Pa3HBIX MECT OOUTAHMSD).

Tema 8. Ixko10rUs1 BUAOB H IO JISAIHI

DKOJIOTHYECKHE XaPAKTEPUCTUKH TOMYIIAIMA. [Iomysiius Kak OHojormdeckas cucteMa. Poib HEOJHOPOJIHOCTH CpeJbl, (GH3MUECKHX OapbhepoB H
0coOeHHOCTeH OMOJIOTUH BUIOB B (POPMHPOBAHHUY MPOCTPAHCTBEHHOM CTPYKTYpPbI HOMyJsIui. OCHOBHBIE OKA3ATENIN HOMYJISLUAN: YUCIECHHOCTD, IUIOTHOCTD,
BO3pacTHAs W MOJIOBAsi CTPYKTYPa, POXKIAEMOCTh, IIPUPOCT, TEMII POCTA, CMEPTHOCTH, MUTPALIHSL. :

DKOJIOTHYECKast CTPyKTypa momyssinud. OIeHKa YHCICHHOCTH MOIYJISUUHU. J[MHAMUKaA IOIMyJsAUUH U €€ peryisius. BI/IOTI/I‘ICCKI/II/I MOTEHIUAT
HOMyJIANMA. MoIeIupoBanne JTHHAMUAKY IOy sinui. KpuBele pocta uucaeHHOCTH nonynsuuy. Kpusble BbDKMBaHMS. Perynisaius YUCIEHHOCTH MOIYJISIIA:
poIb GAKTOPOB, 3ABUCAIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTUYECKHE CTpaTeruu BUIOB (r- u K-crparerun).

[TonsiTre 00 3K0I0rHUecKoil Huire Buaa. Mecroobutanne. MHOTOMEpHAs MOIeNb dkogornueckoi numm J{x. M. Xarunncona. Pasmepr! 5K0JI0rAYECKOM
Humd. [loTeHuanpHas u peain30BaHHas HALIN.

Buj xax cucteMa momyJisiiuid. Apeaisl BUI0B. BUIBI M UX KU3HEHHBIE CTPATErMH. DKOJOIHYECKHE SKBUBAJIEHThI.

3aKOHOMEPHOCTH TTOBEICHHSI M MUTPAIUi )KUBOTHBIX. bUOIOrHUeCKNE HHBA3UH UY/KEPOIHBIX BUJIOB.

JemoHcTpanuu

[optpert: JI. Y. XaT4YHuHCOH.

Tabnunbel M cXeMbl: « JKOIOIHUYECKHE XapaKTEPUCTHKU TOMyIsum», «lIpocTpaHCTBEHHAs CTpyKTypa HONyJsiHM», «Bo3pacTHble HHpamMHIbl
nonyanuny, « CKOpoCTh 3aceNieH s IIOBEPXHOCTH 3€MIIH Pa3IMYHBIMU OpraHu3MaMm», «Mozens sxonorudeckoi numm Jhx. M. Xatuunconay.

Ob6opyoBanue: repdbapuy pacTeHUH, KOJUIEKIUH JKUBOTHBIX.

JIa6oparopHasi padora «IIpucrnocobieHns ceMsIH paCTeHHH K PaCCETIEHHIO.

Tema 9. Ixo0rusi c006MECTB. IKOTOIHIECKHE CHCTEMBI.

Coo01miecTBa OpraHu3MoB. BHOLEHO3 U ero CTPYKTypa. CBSI3H MEXIy OpraHU3MaMu B GHOLEHO3E.

DkocucTema Kak oTkpbitas cucremMa (A. JIx. Tencnun). @yHKIUOHAIBHBIE OJIOKH OPraHU3MOB B 3KOCHCTEME: IPOAYLIEHTHI, KOHCYMEHTBI, PEIYIIEHTHI.
Tpoduueckue yposuu. Tpoduueckue nenu u cetu. Abuorndeckre 6J10Kku skocucTeM. [1ouBbI 1 MiIEI B 9K0cHCcTeMax. KpyroBopoT BEIIECTB ¥ OTOK SHEPTUH B
SKOCHCTEME. .

OCHOBHBIE ITOKa3aTeNld 3KOCHCTEMBL. BroMacca v mpoiyKiust. DKOJIOTHYECKUE TUPAaMUJIb] YHCell, OHOMAcChl H SHEPIUH.




Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @rykmyayuu. HanpaBieHHbIe 3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CYKIECCHHU.
[TepBHYHBIE M BTOPHYHEIE CYKIECCHH M UX NPHYMHEL AHTPOIIOTEHHBIC BO3IEHCTBHS Ha: cyKieccuu. KimMakcHoe coobmiecTBo. bruopazHoobpasue u monHoTa
KpyroBOpOTa BENIECTB — OCHOBA yCTOMYHBOCTH COOOIIIECTB.

[TpupoIHBIE SKOCUCTEMBL. DKOCUCHEMbL 03ED U peK. IKOCUCEMbL MOPELL U OKEAHO6. DKOCUCTEMbL MYHOP, 1€CO6, CMeNnetl, NYyCnblib.

AHTpOTOTEHHBIE SKOCUCTEMBL. ATpo3KocHcTeMa. ATpOLIEHO3. Pasnnyus Mex 1y aHTPOIIOT€HHBIMU U IPUPOJHBIMHE OKOCHCTEMAaMHU.

VYp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoxackas ¢iopa u ¢ayna. CuHaHTponu3alys ropoickoil ¢aysel. buonoruueckoe u
XO3SHMCTBEHHOE 3HAYCHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aUMOJICHCTBHU OPraHU3MOB B IKOCHCTEMax. Polb KACKAOH020 (ghexma u 6UO06-20UPUKAmMOpPO6
(K110Ye6bIX 6U008) 8 (DYHKYUOHUPOBAHUU dKOocucmem. IlepeHoC SHEpPrHMHM M BELIECTB MEXKIY CMEXHBIMH JKOCHCTEMaMM. YCTOHYHUBOCTH OPraHM3MOB,
ITOIYJISIIAN U 9KOCHCTEM B YCJIOBHUSIX €CTECTBEHHBIX U aHTPOIIOI€HHBIX BO3JICHCTBHH.

Mexanusmol 6030eticmeusi 3a2pazHeHull pa3HblX Munoe Ha cyOop2anu3mMeHHOM, OP2aHUZMEHHOM, NONYIAYUOHHOM U SKOCUCTNEMHOM YPOGHSX, OCHOGbL
OKON02UYECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eUcmeEus. MeTOI0I0TAs MOHUTOPUHIA €CTECTBEHHBIX M AaHTPOIIOTEHHBIX SKOCHCTEM.

JlemoHCcTpanuu

IHoptpert: A. JIx. Tencnn.

Tabmue! u cxeMbl: «CTpYKTypa OHOIIEH032», « DKOCHCTEMA IIMPOKOJIUCTBEHHOIO Jieca», « DKOCUCTEMA XBOMHOTO Jiecay, « DyHKIIHOHAIBHEIE TPYIIIIbI
OpraimM3MoB B 3Kocucreme», «KpyroBopor BemiecTB B sKocucTeMey, «llemu nuranus (macTOMINHAs, NETPHTHASA)», «ODKOJOTMYECKas MUpaMHIa YHCEN,
«DKonoruyeckas mEpaMuIa OMOMacchly, « DKoJIOTHYecKas: MupamMuia sHeprum», «O0pasosanue Oosnoray, «Ileppuynas cykueccus», «Boccranopiienue jeca
noce noxkapay, « JKocucremMa o3epa», «ArporeHos», « Kpyropopot BelecTs ¥ HOTOK SHEPIHU B arpolrieHosex, «IIpumepsl ypboskocucTem».

ObopyoBanue: repdapiy pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydelsia ITUI[ U 3Bepel, repbapuu KyJIbTYpHBIX U JUKOPACTYIIUX PACTECHHH, aKBaApHyM
KaK MOJIEJIb 9KOCHUCTEMBI.

IpaxTnyeckas padora «/3ydenue u onucanue ypoo3KOCHCTEMBIY.

Jla6opartopuas pabora «/3ydeHne pa3HooOpa3ys MEJIKUX IOYBEHHBIX WIEHHCTOHOIUX B PA3HBIX DKOCHCTEMAX).

DKeKkypeust « DKCKypCHsl B THIUYHBIH OHoreoneHos (B 1ybpaBy, Oepe3HsIK, eJbHUK, Ha CyXOI0JbHBIN NI ONMEHHBIH JIYT, 03€p0, 00JI0TO)».

IxeKkypeust « DKCKYpPCHs B arpo3KOCUCTEMY (Ha I0JIe HJIM B TEIIMYHOE X03IHCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCHCTEMA

buocdepa — obieranerapaasl 000109Ka 3eMIIH, IJie CYLIECTBYeT WIIM CyIIECTBOBAlA JKU3Hb. PazBurme mpexncrasieHuil o Omocdepe B Tpynax
D. 3rocca. Yuenue B. W. Bepuazckoro o 6uochepe. O6mactu 6nocdepst u e€ cocra. JXKupoe BelecTBO Ouocheps! 1 ero GyHKIUH.

3aKOHOMEPHOCTH CyInecTBoBanus Ouochepsl. OcobeHHocTH Omocdepsl kak IIo0aabHOH sKocHcTeMbl. JlMHamMuueckoe paBHOBecHe B Omocdepe.
KpyroBopoTsI BelecTB U OHOTeOXUMHUYECKIE IUKIIbI (YIIeposa, a30Ta). PUTMUYHOCTE sBIeHui B Onocdepe.

3onansHOCTh OHOChepsl. IloHstue o Omome. OCHOBHBIE OMOMBI CyIIHM: TYHZApA, XBOHHBIE Jieca, CMEIIAHHBIE M IIMPOKOIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBL, IYCTHIHH, TPOITHYECKHUE Jieca, BRICOKOTOphsl. KimMar, pacTUTEIbHBIH U )UBOTHBIA MHp OHOMOB CyIIH.

CrpyKTypa 1 QyHKLHs JKHBBIX CHCTEM, OLEHKA HX PECYPCHOIO TIOTEHIIHATIA 1 6uochepHbIx q)yHKm:Iﬁ.

JdemMoncTpanun

[oprpetsr: B. Y. Bepraznckuii, 3. 3rocc.

Tabmuier u cxembl: «I'eochepst 3emmy, «KpyroBopot a3ota B npupoze», «Kpyropopor yriepojzia B npupojie», «Kpyropopor kuciaopoja B mpupoey,
«Kpyrosopor Bomel B mpupoae», «OcHoBHble Ouombl cymm», «Knumarumdeckue mosca 3emumn», «Tymapay, «Taiiran, «CMmemanHbsii Jecy,
«IIIupoxonucTBeHHBIH Jecy, «Crenby, «CaBanHay, «[IycTemsay, « Tponuueckuii necy.




ObopynoBanue: repbapuu pacTeHui pasHBIX OMOMOB, KOJIJICKIIUHU )KUBOTHBIX.
Tema 11. YesroBex H OKpy:Kaomas cpeaa

DKOJIOrHYecKrue KPHU3UCH M WX NPUYHMHEL. BozneiicTBue yenmoBeka Ha Omocdepy. 3arpsizHeHHME BO3AYIIHOW cpenbl. OXpaHa Bo3ayxa. 3arps3HEHHE
BOIHOM cpenbl. OXpaHa BOJIHBIX pecypcoB. Pazpyienue mousbl. OXxpaHa HIOYBEHHBIX pecypcoB. M3ameHeHue Kumara.

AHTpPOITOTEHHOE BO3/EHCTBHE HAa PACTUTENBHBIM W JKMBOTHBIM Mup. OXpaHa pacTUTENBHOTO W JKUBOTHOTO MUpa. OCHOBHBIE NMPUHIUIIBI OXPaHbI
npupoiel. Kpacusie kauru. Oco6o oxpansiemble npupoaabie Teppuropun (OOIIT). boranudeckue capl ¥ 300JI0THYECKHE TAPKH.

OCHOBHBIC MPUHITUIIB YCTOWYHBOTO PA3BUTHS UYEJIOBEUECTBA U IPHUPOJLL. PalmoHaibHOE MPUPOAONOIL30BAHHE W COXPAaHEHHE OMOJIOIHYECKOro
pazroobpazust 3emian. O61IKe 3aKOHOMEPHOCTH ITI00AIBHBIX 3KOJIOTHUYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPHU3UCA U €T0 BEPOSITHBIE IT0CIIEACTBUS.

Pa3BuTHEe METO/IOB MOHHTOPHHIA PA3BUTHUSI OMACHBIX TEXHOIE€HHBIX IpoueccoB. Cucmemmubie ucciedosanusi nepexoda K pecypcocbepecaioujeii u
KOHKYDPEHmMocnocoonol sHepeemuxe. buonocuueckoe pasnoobpasue u duopecypcol. Hayuonanvheie ungopmayuontsie cucmemvl, obecneuusaiowjue 00CmMyn K
ungopmayuy nO COCMOSHUIO OMOENbHBIX 61006 U dKocucmem. OcHoGvl dKOpeabunrumayuu dxkocucmem U cnocobos 6opvbbvl ¢ OUONOBPEIHCOCHUSMU.
Pexoncmpyryus MOpckux u HazeMHbIX S9KOCUCTNEM.

JemoncTpanun

Tabauibl B cXeMBbI: «3arpsi3HeHHe aTMOC(ephl», «3arps3HeHue ruapocdepsl», «3arps3HeHne nouBsh, «llapHuKoBbI dddexT», «Ocob0 oxpaHseMble
MPUPOTHBIC TEPPUTOPUNY, «MOJIeNN YIIPpaBIsIeMOr0 MUPaAY.
Ob6opynoBanue: potorpaduu oXpaHseMbIX pacTeHUH U )KUBOTHBIX KpacHo# kauru Poccuiickoit @enepanuu, KpacHoi KHUTY peruoHa.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOTUU HA YPOBHE CPEJJHEI'O OBIHEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

dI'OC COO ycranaBiauBaer TpeOOBaHHUS K pe3yJbTaTaM OCBOEHHUsS OOYyYalOIIMMHUCS IPOTpaMM CpeIHEero ooOiiero oOpa3oBaHUs: JUYHOCTHBIE,
METarpeIMETHBIE U IPEIMETHBIE.

B cTpyKType JTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHUSI IPOrpamMMbl 110 OMOJOIMH BBIAECIEHBI CIEAYIOLIME COCTABIISIONIME: OCO3HAHHE OOYyYarOIIMMUCS
POCCHICKOM TPaKIaHCKOW HJICHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPENEIICHUIO, Haludue MOmusayuu K 00y4eHHIO
OHMOJIOTHH, YeleHanpasileHHoe pazeumue BHYTPECHHUX YOEXKJICHUM JMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH M MCTOPUYECKHX TpPAJAULUM pa3BUTHs
OHOJIOTHYECKOTO 3HAHUS, 20MOGHOCHb U CNOCOOHOCHb 00YUYAIONTUXCSI PYKOBOJCTBOBATHCSI B CBOEH JESITEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH,
MPUCYIITUMH CHCTEME OHMOJIOTHYECKOTO 06pa3013aHH51 Hanu4ue npagoco3HaHUs FKOJIOTUICCKOH KYIbTYPBI, CHOCOOHOCMU CMAGUMb TIETTA U CTPOUTD KU3HEHHbIE
TIJIaHBL.

JInyHOCTHBIC pe3yIbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JOCTHTAIOTCS B €IMHCTBE YU4eOHOH U BOCHUTATEIHHOM JEATEIbHOCTH B COOTBETCTBUU C
TPaJIUIIAOHHBIMA POCCUHCKUMHU COIMOKYJIBTYPHBIMH, MCTOPHYECKUMH U JyXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMH, NPHHATBIMM B OOILIECTBE IIPABHUIAMHU H
HOPMAaMH HOBEJIEHHS 1 CIIOCOGCTBYIOT IPOIECCAM CAMOITO3HAHUSI, CAMOBOCIIUTAHUS M CAMOPA3BUTHSI, Pa3BUTHsI BHYTPEHHEH MO3UIAH JIMYHOCTH, TATPHOTH3MA
U YBXKEHHUS K 3aKOHY U IPABOIMOPSIKY, YEJIOBEKY Tpy/Ja U CTaplIeMy ITOKOJIEHHIO, B3aUMHOI0 YBAXKECHHUL, OEPEKHOI0 OTHOIIEHUS K KYJIbTYPHOMY HACIEIHIO U
TPaJIMIFSIM MHOTOHAIMOHAJIBHOTO Hapoa Poccuiickoit Denepanyu, IpupoJIe U OKPYXKAIOIIEH cpeie.

JIndHOCTHBIE pe3yJabTaTBl OCBOCHHS Yy4yeOHOro mpeamera «bHoONOrus» MODKHBI OTpakaTb TOTOBHOCTH M CIIOCOOHOCTH OOydYarOmIUXcs
PYKOBOZICTBOBAThCS C()OPMHUPOBAHHOM BIyTpeHHEH IO3MIMEH JIMYHOCTH, CHCTEMON IEHHOCTHBIX OPHEHTAllHi, MO3UTHBHBIX BHYTPEHHHX YyOEXKIEeHHl,



- COOTBETCTBYIOIIUX TPAIMITHOHHBIM [EHHOCTSIM POCCHHACKOro OGINECTBA, PACIIMPEHUE JKU3HEHHOIO ONbBITA M ONbITA JCSATEIBHOCTH B IPOLECCEe peanu3alin
OCHOBHBIX HaIlpaBJIEHUH BOCIIUTATEIIHFHON eI TEIbHOCTH, B TOM YHCJIE B YaCTH: )

1) rpask1aHCKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH I'PAXKIAHCKON IO3UIIMH o6yqa10meroc;1 KaK aKTHBHOTO ¥ OTBETCTBEHHOTO WICHA POCCHHCKOr0 OOIECTRA;

OCO3HaHME CBOMX KOHCTHUTYIIHOHHBIX MPaB U 00I3aHHOCTEH, YBOKEHHUE 3aKOHA U IIPABOIIOPSIKa,

FOTOBHOCTh K COBMECTHOH TBOPYECKON IEATENLHOCTH IPH CO3JIaHUU y4eOHBIX IIPOEKTOB, PEIICHUH yYEOHBIX M II03HABATEIbHBIX 3a/1a4, BBIMOJHCHUH
OHOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCT OIPENENATH COOCTBEHHYIO TIO3HIIHIO TT0 OTHOIIECHHUIO K SIBIECHHAM COBPEMEHHOM XKU3HH B OOBACHSTH €€;

yMEHME YYHTBIBATH B CBOUX JICHCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO B3aMMOJEHCTBHSA JHOJAEH C pasHbIMH YOCKICHHSMHU, KyJIbTYPHBIMH
[EHHOCTSIMH M COITHAIBHBIM I1OJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B ITPOIECCE COBMECTHOTO BBIIOJIHEHHs y4YeOHBIX, IO3HABATENBHBIX M HCCICAOBATEIBCKHX 33a4, YBaKUTEIbHOIO
OTHOLIEHUS K MHEHHIO OIIIOHEHTOB MPH 00CY)KICHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOIO CONEPIKAHUS;

rOTOBHOCTH K TYMAHUTAPHOH ¥ BOJIOHTEPCKON JEATEIBHOCTH;

2) NaTPUOTHYECKOI'0 BOCIIHTAHHUSA:

c(OPMHPOBAHHOCTH POCCHICKOM TPaKIAHCKON MICHTHYHOCTH, TATPHOTH3MA, YBOXKEHHS K CBOEMY HapOJLy, 4yBCTBA OTBETCTBEHHOCTH Iiepe] PonuHOi,
rOpIIOCTH 3a CBOM Kpail, CBOIO POIiHY, CBOM sI3BIK M KyJIBTYpY, IIPOIIIOE K HACTOSNIEE MHOTOHAIMOHAILHOTO Hapoa Pocenn;

[IEHHOCTHOE OTHOIIEHME K IPUPOJAHOMY HACTICHIO U ITaMSITHUKAM IPUPOBL, JOCTHKEHHAM Poccun B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTHSIX, TPYE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTMH, NOHMMAaHMs 3HAYCHUSA OMOJOTHH B IMO3HAHMU 3aKOHOB
IIPUPO/IBI, B JKH3HH YEIOBEKA M COBPEMEHHOI0 00IIECTBa;

pjeitHas yOeKIEHHOCTh, TOTOBHOCTE K CIIy)KEHHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €0 CYAb0Y;

3) IyX0OBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

0CO3HAHHE JYXOBHBIX [IEHHOCTEH pOCCUICKOIO HApOJIa;

chOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO TIOBC/ICHHUS,

CIIOCOOHOCTH OILEHMBATH CHTYAIIHIO M IPHHUMATH OCO3HAHHBIE PEIEHUs, OPHEHTUPYACH Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH

0CO3HAHKE JTHYHOTO BKJIa/la B MOCTPOCHHE YCTOHUUBOIO OyayILEro;

OTBETCTBEHHOE OTHOILCHME K CBOMM POJUTEISIM, CO3JIAaHUIO CEMBbU HA OCHOBE OCO3HAHHOIO IPHHATHUS IIEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBHHU C
TpaaunusMu HapojoB Poccuu;

4) 5¢TeTH4YeCKOr0 BOCIIUTAHHA:

3CTETHUECKOE OTHOLIEHHE K MHUPY, BKIFOYasi CTETHKY OBITa, HAYYHOIO ¥ TEXHHYIECKOT0 TBOPYECTBA, CIIOPTa, TPY/a, OOIIECTBEHHBIX OTHOIICHUH;

' HOHMMaHHE SMOIFOHATLHOIO BO3IEHCTBUS KHBOM IPUPOIBI U €& [EHHOCTH; ' '

FOTOBHOCTB K CAMOBBIPaYKEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMJICHHE NPOSABIIATE Ka4eCTBA TBOPUYECKOM JINYHOCTH;

5) gusmgeckoro BocnuTanus, GopMHPOBAHHS KyILTYPhI 3/10POBBSI H IMOIHOHATLHOTO Oaaronosryusi:

MOHMMAlHe W pPealu3alus 3[0pPOBOr0 M OEe30MacHOro o0bpasa >KU3HM (370pOBOE IIHTAHHE, COOMIOICHAE TMTHEHHYEeCKHX IIPABHJI U HODPM,
cOANaHCHPOBAHHBIA PEXUM 3aHATHNH W OTIBIXa, peryyisipHas (u3MuecKas aKTHBHOCTb), OEPEKHOro, OTBETCTBCHHOIO M KOMICTCHTHOIO OTHOLICHMS K
coOCTBEHHOMY (PH3UYECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMaHHE NEHHOCTH IIPABIJI HHIUBHYAIbHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO MOBEJACHHS B CUTYAIUSX, YTPOIKAFOTIHX 3]10p0BI>IO Y KHA3HH JIOJIEH;

OCO3HAHHUE MOCJIEACTBUM U HEMPHUITHS BPEIHBIX anBLIqu (ynmoTpeOJieH sl alnKoroJist, HAPKOTHKUB, KypeHI/m)



6) Tpy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIECHHOCTH MacTEpPCTBA, TPYI0II00HE;

TOTOBHOCTh K AaKTHBHOW JE€ATEIIBHOCTH TEXHOJIOIMUYECKOH M COLMAIbHONH HAIpaBICHHOCTH, CIIOCOOHOCTh HWHHIMMPOBATh, ILIAHUPOBATH W
CaMOCTOSITE€JIbHO BBIIOJIHATH TAKYIO JIEITEIHHOCTD;

HMHTEpeC K Pa3IM4YHBIM cepaM IpodecCHOHATBHON AeSTeNTbHOCTH, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccud M peaan30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE IIJIAHBL;

TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO HA MPOTSDKEHUH BCCH YKU3HHU;

7) 3K0JIOrN4eCKOr0 BOCIIUTAHUSA:

9KOJIOTUYECKH L1eJ1ecO00pa3HOe OTHOLIEHHE K IPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MIOBBIIIEHUE YPOBHS AKOJIOTMUYECKOM KyNbTYphl: IPUOOpPETEHHE OIBITAa IUIAHUPOBAHUS MOCTYITKOB W OICHKH HX BO3MOJXKHBIX ITOCIEACTBHH IS
OKPYJKArOIIEH Cpebl;

OCO3HaHUE II100abHOT0 XapaKTepa dKOJIOTHUECKUX TTPOOIEM U MyTel UX PEeIIeHUs;

CIOCOOHOCTh HCIIOJIB30BATh NPHOOpEeTaeMble NPU H3YyYeHUH OWOJOTMM 3HAHHS W YMEHUsI MPU PEIIeHWH MpoOJieM, CBS3aHHBIX C PAIlHOHAIBLHBIM
IIPUPOIOII0JIB30BAHUEM (COOIIIOIEHUE TIPABUIT IIOBEECHHUS B IIPUPO/JIE, HAIIPABIEHHBIX HA COXPAHEHUE PABHOBECHS B SKOCHCTEMAxX, OXPaHy BHJIOB, IKOCHCTEM,
ouocdepsl);

AKTUBHOE HENPUATHE ICUCTBUH, NPUHOCAIMIUX BPEJ OKPYXKAIOLIEH IPUPOJIHON Cpele, YMEHHUE MPOTHO3UPOBATH HEOJArOnpUSTHBIE IKOJOTHUYECKHE
MOCJIE/ICTBUS TPEAIPUHUMAEMBIX JCUCTBAM U IPEeNOTBpAIlaTh UX;

HaJIMYUEe PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOIMYECKOM KYJIbTYpBI, ONbBITA JIEITEILHOCTH HKOJIOTHYECKOH HANpaBICHHOCTH, YMCHHS
PYKOBOJICTBOBATbCA MMM B IIO3HABaTE€JIbHOM, KOMMYHHKAaTHBHOM M COLMAJIbHON IPAKTHUKE, I'OTOBHOCTH K YYacTHUIO B TMPAKTHYECKOW JESTEIbHOCTH
AKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMSI:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOINECTBEHHOM MPaKTHKH, OCHOBAaHHOI'O Ha
JIAaJIore KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YUTATENILCKON KyJIBTYPBI KaK CPE/CTBA B3aUMOJICHCTBHSI MEXK/1Y JIFOJIbMH U [TO3HAHHS MUPA;

MOHWMaHHe CreluUKH OMOJOTHH KaK HAayKH, OCO3HAHUS €€ poyid B (OPMHPOBAHHWH PAUOHATHHOIO HAYYHOTO MBIIUICHHS, CO3JAHHH IETOCTHOTO
MIpe/ICTaBICHUsT 00 OKPY>KaIOLeM MHpe KaK O €IMHCTBE IIPUPOJIBL, YeJIOBeKa M OOINEecTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH W pEIeHHH MpoOeM
COXPaHEHUSI IPUPOTHOTO PABHOBECHS,

yOeXJIEHHOCTE B 3HAYUMOCTH OWOJIOTMH JUIsI COBPEMEHHOM IMBMJIM3AIlMU: OOECHCUeHHMs HOBOTO YPOBHS Pa3BHTHS MEIUIMHBI, CO3/IaHUC
IEPCICKTHBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX PEIIaTh PECyPCHBIC MPOOIEMBI Pa3BUTHSL YEIOBEUECTBA, [IOMCKA IIYTeH BBIXOAA U3 ITOOATHHBIX 9KOJIOTHIECKHX
npo6ieM 1 00ECTIEYeH s TIEPEX0Ia K YCTOMYHBOMY Pa3sBHTHIO, PAIIMOHANBHOMY HCIIONB30BAHMIO IPUPOIHBIX PECYPCOB M (JOPMHUPOBAHMIO HOBBIX CTAHAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJNYYCHHWH OHONOTHYECKHX 3HAHUHA B LEJSX IIOBBIMICHHS OOLICH KyJIbTYPBI, €CTECTBEHHO-HAYYHOH IDAMOTHOCTH, Kak
COCTABHOM YacTH (YHKIMOHANBLHOM MPAMOTHOCTH 00y darouxcsi, pOPMHUPYEMOii [IPH H3yUeHHH GHONOTHH;

[IOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHHUS, HCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCHOJIB30BaTh MOJydaeMble 3HAHHS JUIS aHAIA3a U
OOBSICHEHHS SIBJICHUM OKPYXKaIOIIEr0 MUpa M MPOUCXONAIINX B HEM HM3MEHEHMH, YMEHUE JielaTh 000CHOBAaHHBIE 3aKIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB U
AMEIOIUXCS TAHHBIX € LEJIBIO ITOJyYEeHHS JOCTOBEPHBIX BBIBOOB;

CIOCOOHOCTB CaMOC, OSITENIFHO HUCTIOJIb30BaTh OMOJIOILYECKUE 3HAHUS JUISL PEHICHUS MPUOJIEM B PEATbHBIX KH3HEHHBIX CHIYaIlUsX;



OCO3HAHHE NEHHOCTH HAYYHOM JEeSTENbHOCTH, FOTOBHOCTH OCYIIECTBIISATH IPOEKTHYIO M HMCCIENOBATENLCKYIO NESATENbHOCTh HHAMBHAYAIBHO U B
IpYIIIIE; ' ‘

TOTOBHOCTh U CIIOCOGHOCTH K HENPEpHIBHOMY OGpA3OBAHHMIO M CAMOOGPA3OBAHMIO, K AKTHBHOMY HOJYYeHHMIO HOBBIX 3HAHHH 1O OHONOTHH B
COOTBETCTBUHM C KU3HEHHBIMH TIOTPEGHOCTSMH.

METAIIPEJIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOEHUS yueOHOTO MpeaMeTa « bHoIorusy BKIIIOYaIOT: 3HAUUMBIE 1Tt (POPMUPOBAHUST MHPOBO33PEHHS 00 yUJarOIIUXCSI
MEXIMCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) O0IIEHAYYHbIE TOHSTHSI, OTPaXKaIOIIHE IIEJIOCTHOCTh HAYYHOU KapTHHBI MUPA U CHIEIH(DUKY METOJIOB TIO3HAHHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax (BEILECTBO, SHEPTIHUsL, SIBIIEHUE, IIPOIIECC, CUCTEMA, HAYUHBIH (HaKT, TPUHITUI, THITOTe3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOpHsl, UCCIIeT0BaHNE, HAOTIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpYTHe); YHUBepCaTbHbIe yueOHbIe NeHCTBUS (IT03HABATEIbHBIC, KOMMYHHKATHBHEIE,
PETYISATHBHEIE), 0OecnednBaromue GopMupoBanue GyHKITHOHATBHON IPaMOTHOCTH M COIUAILHON KOMIIETEHITMH 00YYaOIIUXCS; CIIOCOOHOCTH 00YYarOIIUXCs
WCII0JIH30BaTh OCBOECHHBIE MEXIUCIUILIMHAPHEIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEpCATbHbIE YdeOHbIE JeHCTBHUS B TIO3HABATEILHON U COMATBHON
MIpaKTHUKE.

B pesynprare wusyudeHuss OWONOTMM Ha YpPOBHE cCpelHero obmero oOpa3oBaHust y oOydarouierocss OynyT c(hOpPMHPOBAHBI IT03HABATEIbHBIC
YHUBEpCaAJIbHbIE yueOHbIE NEHCTBUS, KOMMYHUKATHBHbBIE YHUBEPCAIbHbIE YUeOHbIE JEHCTBUSI, PEryJISTUBHBIE YHUBEPCAIbHbBIC YUeOHbIC JICHCTBHS, COBMECTHAS
JIeSITEIbHOCTb.

MertanpeamMeTHble pe3yJibTaTbl OCBOCHHSI IIPOTPAMMBI CPEIHET0 00111ero 00pa3oBaHust JOJKHBI OTPaXKaTh:

OBJaieHne yHUBEPCAJILHBIMHU YUeOHBIMH MO3HABATEILHBIMHU AeHCTBUSIMU:

1) 6a3oBble JiorH4YecKue JeicTBHSL:

CaMOCTOSITEIFHO (POPMYITUPOBATH M aKTyaJIH3UpPOBATh MPoOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHHUM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHATN3a, CHHTE3a, CPABHEHUs, KiIacCH(pHUKAIMK, 0000INEeHUs), PACKPhIBATh
CMBICJT OMOJIOTHYECKUX TTOHSTHH (BBIICTSATh UX XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBSI3U C JIPYTUMHU MOHSITHSIMH);

OTPEIETISATH LIENIU AeSITeIbHOCTH, 3aaBasi HapaMeTphl 1 KPUTEPUHU UX JIOCTUKEHHS, COOTHOCUTD PE3YJIbTaThI JESTEIBHOCTH C TOCTABICHHBIMH HEJISIMU;

UCIIOJIE30BaTh OUOJIOTHYECKUE TIOHSITHS I OOBSICHEHUS (JAaKTOB U SIBJICHUH KUBOM ITPHPO,IBI;

CTPOUTDH JIOTUUECKHE PaCCyXJIeHUs (MHIAYKTHUBHBIEC, JEAYKTUBHbBIC, 10 AaHAJOTHH), BHISIBISTH 3aKOHOMEPHOCTH M NPOTHBOPEUHS B pacCMaTpHBAEMBbIX
SIBJICHUSX, (POPMYJIHPOBAThH BBIBOJIBI U 3aKJIIOUCHUST;

IPUMEHSITH CXEMHO-MO/IENIbHBIE CPEJICTBA JIUIS MPEJICTABIICHUS CYIIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3y4aeMBIX OHMOJOTHYECKHX O0BEKTaX, a TaKkKe
MPOTUBOPEYN Pa3HOTO POJia, BBHISIBJICHHBIX B pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOUHHUKAX;

pa3pabarbIBaTh TUIAH PEIICHUs MTPOOIeMBI ¢ YYETOM aHAIN3a HMEIOIINXCS MaTepUAThHBIX U HEMaTepPHATHHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B ICSITEIIHHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHHBATh PUCKH ITOCJICICTBHM JEITCIIEHOCTH,

KOOPJAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHSIX PEaJIbHOI0, BUPTYAJIbHOTO B KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,

Pa3BUBATh KPEATHBHOE MBIIICHHE NPH PEIICHUH HKH3HEHHbIX npoOJieM.

2) 6a30BbIe HECIEN0BATENLCKHE TeiiCTBHSA:

BJIaJIeTh HaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOM M NMPOEKTHOU MESTENbHOCTH, HAaBBIKAMH pa3pelieHHs] MpobdiieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSATEIFHOMY OMCKY METOJIOB PEIICHHUS MPAKTHUECKUX 33]1a4, IPUMEHEHHIO PA3INYHBIX METOJO0B IO3HAHHUS,

HCTIOJIb30BaTh Pa3JIMYHbIE BUIBI JIEITEIBHOCTH II0 HOJIYYCHHIO HOBOTO 3HAHHs, €r0 HHTEPIPETAlMH, NIPeoOpa3oOBaHHUIO W NIPUMEHEHHUIO B y4eOHBIX
CHTYAaITUSIX, B TCM YHCJIE IIPU CO3JIAaHUH YIEOHBIX 1 COLUAIBHBIX IIPOEKTOB;

(hopMUpOBATH HAYYHBIH THI MBIIICHHUS, BIIQJIETh HAYYHOM TEPMUHOJIOTHEH, KITFOYEBBIMH MOHITUSIMHU U METOJIaMHU;
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CTaBUTH U GOPMYITUPOBATH COOCTBEHHBIE 331a4l B 00pa30BATENBbHOM IEATENPHOCTH M )KU3HCHHBIX CUTYallUsX;

BBIABJISATH IPUYMHHO-CIIEJCTBEHHBIE CBS3H M aKTyald3MpOBaTh 3a71ady, BBUIBUTATH THIIOTE3Y €& PelleHns, HaXOIUTh apryMEeHTBI JUlsl JI0Ka3aTe/IbCTBa
CBOHWX YTBEPKJICHUH, 3a71aBaTh IapaMeTpPhbl U KPUTEPUH PEIICHHUS;

aHaJIM3UPOBATh MOJyUYEHHEIE B XOJ/I€ PEUICHUS 3a7adyd Pe3yJIbTaThl, KpUTUYECKH OILEHUBATh MX JOCTOBEPHOCTH, IIPOTHO3MPOBATh H3MEHEHUE B HOBBLIX
YCIIOBUSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIUsIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH IIEeICHATIPABICHHBIH MOUCK IEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBHSI B IPO(ECCUOHANBHYIO CPENLY;

yMETh TICPEHOCUTH 3HAHUS B TIO3HABATENBHYIO U MIPAKTHUECKYIO 00JIACTH KU3HEEATEIbHOCTH;

yMETb WHTETPUPOBATH 3HAHUS U3 Pa3HBIX [IPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HICH, IIpe/jIaraTh OPUTHHAIBHBIC MTOAXO0b! U PEIIEHUs, CTAaBUTh POOJIEMbI U 3a/1a4H, JIOIYCKAIOIIUE AJIbTEPHATHUBHBIC PEIICHUS.

3) pabora ¢ unpopmanueii:

OPHEHTHPOBATHCS B PA3JIMYHBIX UCTOUHHKAX HH(pOpMAIMU (TeKcTe yd4eOHOro MocoOusl, HayUHO-IIOIyJIIPHON JIUTEpaType, OMOJOIHYECKHX CIIOBAPSAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zaX JaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh MH(OPMAIMIO DPA3IMYHBIX BUIOB M (OPM NPEJICTABICHHS, KPUTHYECKH
OLIEHHBATh €€ JIOCTOBEPHOCTH U HEMPOTHBOPEUUBOCTH;

(GOpMYIIHPOBATH 3alPOCHl ¥ IPUMEHSTH PA3IMUIHBIE METOJBI IIPU MOUCKE U 0TOOpe OMOJIOrHuecKoil MHPOPMAIHH, HEOOXOJMMON JUIS BBIIOJHEHHUS
y4eOHBIX 3a/1a4;

nproOpeTaTh OIBIT HMCIIONB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATH KYyJIBTYPY AaKTHBHOIO HCIIOJIL30BAHMS
Pa3TMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOUPATh ONTHMATIBHYIO (hOpMY TIPEICTaBICHISI OHOIOTHYECKOH HHpOpMaluu (cXeMbl, IpaQUKH, THarpaMMbl, TaOJIHIbI, PUCYHKH U
Apyroe);

UCIIOIB30BAaTh HAydyHBIA sI3BIK B KayecTBE CpPEJACTBA HpHU pabore ¢ OHOJOrMYecKod HHQpOpMaIMel: HPUMEHSATh XUMHUYECKHEe, (HU3HUYECKHE N
MareMaTH4yecKrue 3HAKW H CHMBOJBIL, (GopMylbl, abOpeBHATypy, HOMEHKIATypy, HCIOJb30BaTh M IIPe0Opa30BBIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HaIJISITHOCTH;

BJIQJICTh HABBIKAMM PACIIO3HABAHUS M 3alIUTHI HHPOpMAINK, HHPOPMALIMOHHON 0€30IaCHOCTH JIMYHOCTH.

OBgJiajieHHe YHHBEPCAJTbHBIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMU:

1) o0menue:

OCYIIECTBJIATH KOMMYHHKAIMK BO BCexX cdepax KU3HHU, aKTHBHO y4aCTBOBATh B JIHAJIOTE HJIHM JAUCKYCCHH IO CyIIECTBY 0OCYKIaeMOH TeMbl (yMEHHUE
3aJaBaTh BOIIPOCHI, BBICKA3bIBAThH CY)KJICHHSI OTHOCHTEIIBHO BBIIIOJIHEHHsS IIpeAaracMol 3aadu, yYUTHIBATh HHTEPECHI U COIIACOBAHHOCTH MO3MIUHA IPyrux
YYaCTHUKOB JTHAJIOTA WIIH TUCKYCCUN); '

pacIio3HaBaTh HeBepOanbHBIE CPEICTBA OOUIEHHUS, TOHUMATE 3HAYEHHE COIMATBHBIX 3HAKOB, [PEANOCHLUIOK BO3HUKHOBEHHs KOH(IMKTHBIX CHTYaIHH,
yMETh CMSATYATh KOH(QIMKTHI U BECTH I1€PETOBOPBI;

BJIAJICTh PA3IMYHBIMU CHOCOOAaMU OOMICHHS H B3aMMOJICHCTBHS, MOHAMATh HAMEPEHHUS JIPYTHX mozxen TNPOSIBIISTE YBAXKHTEIHHOE OTHOLICHHE K
cobeceTHUKY U B KOPPEKTHOU opme GopMyIHpOBaTh CBOU Bo3pa>1<eHH;1

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAs 1eATeJbHOCTD:
IIOHMMAaTh W WCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOH M HHJUBHIYaJIbHOH pabOTHI IIpH pemenny Ouonoruyeckoi npo6neMm 000CHOBBIBAThH

HEOUXOAMMOCTH IPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOJEHCTBUS IPU pelIeHNH y4eOHOH 3a1auu;



BBIOMpATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBHH ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KI0T0 WIeHa KOJUIEKTHBA;

IPHHAMATh IIEJH COBMECTHOH JESTeTbHOCTH, OPTaHH30BBIBATH M KOOPIAHHHPOBAThH MEHCTBUA 10 e JIOCTHKEHMIO: COCTaBJSATh IUTAaH JIEHCTBHUH,
pacrpeessiTh poJi ¢ Y46TOM MHEHUH YIaCTHHUKOB, 00CYXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATH KAUYeCTBO CBOETO BKJIA/Ia U KaXKJOr0 yJacTHUKA KOMaH/bl B OOIIMM pe3yIbTaT 110 pa3paboTaHHBIM KPUTEPHSIM;

IpeiaraTh HOBBIE IPOEKTHI, OIICHUBATH UJIEU C MO3UIIMKY HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITH MMO3UTHBHOE CTPATETHUECKOE TTOBEICHNUE B PA3IMYHBIX CUTYAIIUSIX, IIPOSIBIISITH TBOPYECTBO M BOOOpaKeHUE, ObITh HHUIIMATHBHBIM.

OBianeHne YHHBEPCAJIBLHBIMU Pery/IsiTUBHBIMH JeHCTBUAMM:

1) camoopranusanus:

HCIIOJIH30BATh OMOJOTHYECKHE 3HAHUSI JIJIS BBISIBIICHUS IIPOOJIEM U MX PELIEHUsI B )KU3HEHHBIX M YUeOHBIX CUTYaIHSIX;

BBEIOMPATE HA OCHOBE OMOJIOIMUECKUX 3HAHUM LI€JIEBbIE U CMBICIOBBIE YCTAHOBKM B CBOUX JEHCTBHAX U IOCTYIKAaX 110 OTHOUICHHUIO K XHBOH NPHUPOJIE,
CBOEMY 3J/I0POBBIO U 3/I0POBBIO OKPYKAFOIIUX;

CaMOCTOSITEJTLHO OCYIIECTBJISITh T03HABATENFHYIO JESTENbHOCTh, BBISABISTH IMPOOJIEMBI, CTaBUTh M (OPMYIHpOBaTH COOCTBEHHBIE 3alaud B
00pa3zoBaTebHON AEATEIbHOCTH U KU3HEHHBIX CUTYaLUX;

CaMOCTOSTEIILHO COCTABIATH IUIAH PEIICHUs HPOOIEMBI C YIETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEATIOUTEHHH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimpsITh paMKH y4eOHOIO IIpeIMeTa Ha OCHOBE JIMUHBIX IPEAIOYTEHHN;

JleJIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATH IPUOOPETEHHBIN OIIBIT;

CII0coOCTBOBATH (POPMHUPOBAHHUIO W IPOSIBICHUIO IITHPOKOHM 3PyIUIIMU B pazHbIX 00JACTSIX 3HAHMUM, IOCTOSIHHO IOBBIIATH CBOH 0Opa30BaTENILHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OI[EHKY HOBBIM CHTYAIIHsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIETISM;

BJIa/IeTh HABBIKAMH MMO3HABATEIHHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U MBICIIMTENIBHBIX IIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHM,
HCIIOJIb30BATh MPUEMBI peIeKCHH JUIsI OIEHKU CUTYallUH, BEIOOPA BEPHOIO PELICHHUS,;

yMETh OIIEHHUBATh PUCKHA U CBOEBPEMEHHO IPUHHUMATD PELICHUS I10 UX CHIXKEHUIO;

MPUHUMATh MOTHBBI U apIyMEHTBI APYTUX IPU AHAIHU3E PE3yNIbTATOB JEATEIbHOCTH;

3) npuHsTHE ce0sl U APYTHX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOUHCTBA;

MPUHUMATh MOTHUBBI U apIyMEHTHI APYTUX IIPU aHAJIM3€ PE3YJILTaTOB JEATCIBHOCTH,

[IPU3HABAThH CBOE MPABO U MPABO JPYTHX HA OLIHOKY;

pa3BHBATh CIOCOOHOCTH MOHUMATH MUP C MO3HIIMH JPYIOr0 4EJI0BEKa.
INPEAMETHBIE PE3YJIbTATBI

TpesMEeTHBIC Pe3yNbTaThl OCBOGHHS COIEPXKaHHs ydeGHoro mpenMera «Bmosnorms» Ha YIIyGIEHHOM YPOBHE OPHEHTHPOBAHbI HA OOECIICUEHHE
npoduasHOro o0ydeHus oOydaromuxcs Ononorud. OHM BKIIIOYAIOT: crenuduyeckue Ui OHONOTMM HaydHBIE 3HAHUS, YMEHHS M CIHOCOOBI JEHCTBHH IO
OCBOEHUIO, HHTEPIPETAUH U MPeoOpa30BaHUIO 3HAHHM, BHIBI ACATCIBHOCTH II0 IOJyYCHUIO HOBBIX 3HAHHM M MX NPUMEHEHHUIO B Pa3IMYHBIX y4eOHBIX, a
TaK)Ke B PETbHBIX )KH3HCHHBIX CUTyarusx. [IpeMeTHbIe pe3ysIbTaThl IPEACTaBICHBI IO FOaM H3yYeHHs.

[IpenMeTHBIE pe3ybraThl OCBOCHUS yueOHOro mpeamera «buosorus» B 10 knacce 10xHBI OTPaXKaTh:



c(hOopMHPOBaHHOCTh 3HAHUI O MECTE€ M POJIM OMOJIOIMH B CHCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B
[O3HAHHH 3aKOHOB NPHMPOALI M PEIICHHH HPOOIeM pPalMOHAILHOTO MPHPOIOIOJIL30BAHNS, O BKIAAE POCCHICKHX M 3apyOeKHBIX YYEHBIX B Pa3BHTHE
OMOJIOTUH;

BIIQJICHUE CUCTEMON OMOJOTUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIIOJIArarolnue OHOJIOTrHUYeCKHe TEPMHUHBI U MTOHSATHS (KU3Hb, KJIETKA, OPraHu3M,
MeTab0JIU3M, TOMEOCTa3, CAMOPETYJISIIIHSI, CAMOBOCIIPOM3BEICHUE, HACTICICTBEHHOCTh, H3MEHYHBOCTh, POCT M Pa3BUTHE), OMOJIOTHYECKHE TEOPUH (KJIETOYHAs
teopus T. [lIBanna, M. [lIneiinena, P. Bupxoa, xpomocomHuasi Teopust HacieactseHHocTH T. Moprana), ydenus (H. 1. BaBuioBa — 0 ieHTpax MHOroo0pasus
U TPOUCXOXICHUS KYJIbTYPHBIX DPACTEHHH), 3aKOHBI (€IMHOOOpa3susi IMOTOMKOB II€PBOIO ITOKOJEHHMS, PACIICIUICHHS, YHUCTOTBHI TI'AMET, HE3aBHCHMOIO
nacienoBanus . MeHels, TOMOJIOTHYeCcKHX PSIOB B HacleICTBeHHOM m3MmenunBoct H. V. BapuioBa), mpUHIUIB! (KOMILUIEMEHTAPHOCTH);

BIIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO MO3HAHMUSL, HCIIOJIB3YEMBIX B OMOJIOTHYECKHX HCCIIEIOBAHUSAX KUBBIX OOBEKTOB (ONMCaHME, U3MEPEHHE,
HaOJIO/IeHNE, SKCIIEPUMEHT);

YMEHHUE BBIIENSATH CYIIECTBEHHBIE IPU3HAKN: BUPYCOB, KJIETOK IIPOKAPHOT U 3yKapUOT, OJHOKIIETOYHBIX H MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, pACTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTaHOB U CHCTEM OPraHOB PACTEHMM, JKMBOTHBIX, YEJIOBEKA, IIPOIIECCOB KU3HEIAEATEIbHOCTH,
MPOTEKAIONMX B OPraHW3MaxX pAaCcTeHWi, JXUBOTHBIX M YEJIOBEKa, OMOJOIMYECKHMX IpPOLECCOB: OOMEHa BemecTB (MeTadOoJM3M), IPEBPAILEHUS DHEPIHH,
OpoKeHHUsl, aBTOTPOGHOTO ¥ TeTepoTPO(GHOro THIIOB NHTaHMS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a, ramerorenesa, 5MOpHOreHesa,
MOCTAIMOPHOHANILHOTO Pa3BUTHS, PA3MHOKEHHUSI, HHAUBUAYAIBHOTO Pa3BUTUSl OpraHu3Ma (OHTOIeHe3a), B3auMOJICHCTBUS TE€HOB, FE€TEPO3HUCa, HCKYCCTBEHHOTO
oTO0pa;

yMEHHE YCTaHABJIMBATh B3aHMOCBSI3H MEXJIy OPraHOMAMHU KICTKH M MX (YHKIUSMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEW W WX (DYHKIMSMH, MEX]y
opraHaMH ¥ CHCTEMaM# OPTaHOB y PaCTEHUH, )KUBOTHBIX H UeJIOBEKA U UX (QYHKIUSIMH, MEX/Y CUCTEMaMH OPTaHOB M UX QYHKIUSIMHU, MEXy dTallaMu oOMeHa
BEILIECTB, dTAllaMHi KJICTOYHOTO IMKJIA ¥ YKH3HCHHBIX IUKJIOB OPraHW3MOB, 3TallaM¥ SMOPUOHATIBHOTO PAa3BUTHS, TEHOTHIIOM M (EHOTHIIOM, (PEHOTHIIOM U
dakTopamMu cpesbl OOUTARUS; _

YMEHUE BBISIBISITH OTIMYATEIHHBIC TPHU3HAKH JKUBBIX CUCTEM, B TOM YHCJIE PACTEHU, )KUBOTHBIX U YEJIOBEKa,;

YMEHHUE HCIOJIB30BaTh COOTBETCTBYIOIIHME APIYMEHTBI, OMOJIOIMUYECKYIO0 TEPMHUHOJIOTHIO M CHUMBOJHMKY /Ul J0Ka3aTelbCTBA POACTBA OPraHU3MOB
pa3HBIX CUCTEMATUYECKUX IPYIIIL;

YMEHHUE pelrath OHOJIOTHYECKHE 3aJayH, BBISIBIATH IPUUYUHHO-CIEJCTBECHHBIE CBS3M MEXIY HCCIEeyeMbIMH OHOJOIMYECKUMH IIPOLECCAMH U
SIBIICHUSIMH, JIEJaTh BHIBOJIBI M IPOIHO3BI HA OCHOBAHUU IIOJY4YEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOJHSTE JIAOOpATOPHBIE W MTPaKTHUECKUe padoThl, COONII0OAATh IpaBuila pH padoTe ¢ yueOHbIM U J1Ja0OpaTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIIBUTATh THUIIOTE3BI, MPOBEPSITH UX HKCIEPUMEHTAIBHBIMH CPEJICTBAMHU, (OPMYJIHPYS LENb UCCIECJOBAHMS, aHAJIU3HUPOBATH IIOJIyYEHHBIE
pe3yJIbTaThl U JIeJaTh BBIBOJBI;

yMEHHE y4aCTBOBATh B yueOHO-UCCIIEOBATEIBCKONW padoTe 0 OMOIOTHH, KOJIOTHH M MEIHUIIMHE, IPOBOIUMOM Ha 6a3e MIKOJILHBIX Hay4YHBIX OOILECTB,
H MyOJINYHO MPEJICTABISITH IOJyYeHHBIE Pe3yJIbTAaThl HA YUCHHYECKUX KOH(EPEHIHIX;

yMEHHE OIICHMBATh 3THYECKHUE aCHEeKThl COBPEMEHHBIX HCCIEOBaHWM B 00JacTé OHOJOTMM M MEIUIMHBI (KJIOHHPOBAaHUE, HCKYCCTBEHHOE
OILIOI0TBOPEHHE, HANPABIICHHOE H3MEHEHHE TEHOMA U CO3/IaHNE TPAHCTEHHBIX OpraHu3MOB);

YMEHHe OCYLIECTBISTb OCO3HAHHEIA BHIGOp OyIyIiell MpOhECCHOHATHHON IEsSTENbHOCTH B "06MACTH OUOIOTHH, ME/IHMIMHEL, OHOTEXHONOTHH,
BETEPUHAPHH, CEILCKOTO XO3SMCTBA, MHUINEBOM IPOMBIIUICHHOCTH, YIUIyOJISITh IIO3HABATEIbHBI HHTEPEC, HANPaBJICHHBI HAa OCO3HAHHBIA BBEIOOD
COOTBETCTBYIOIICH MPOGECCHH U TIPOJI0JDKEHHE OHOJIOTMYECKOro 00pa30BaHUsl B OPraHU3alUsIX CPEeAHEro NPo(EeCCHOHANBHOIO U BBICIIEr0 00pa3oBaHMs.

IIpenmeTH e pe3ysbTaThl OCBOCHUS y4eOHO. 0 peameTa «buonorusy B 11 kiacce NOIKHBI OTPAXaTh:



c(hOopMHUPOBAHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK, B ((OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHEI
MHpa, B IIO3HAHWHM 3aKOHOB MPHPOJABI ¥ PEIICHHH SKOJOIMYECKUX Mpo0JieM dYeloBeYecTBa, a TakKe B PEUICHHH BOMPOCOB pAaIHOHATBEHOIO
MIPHPOIONIONB30BAHUS, U B (OPMHUPOBAHMHU ILIEHHOCTHOIO OTHOIIEHUS K NPUPOE, OOINECTBY, YEIOBEKY, O BKIAJE POCCHUICKUX H 3apy66}KHBIX yUEHBIX-
OHMOJIOTOB B pa3BUTHE OHOJIOTHY;

YMEHHE BIIaJIeTh CUCTEMOW OHMOJIOTMUECKHUX 3HAHWUU, KOTOpasl BKIIIOYACT ONPEJEJICHUs] U MOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAlOUINX OMOJIOTHYECKHX
TEPMHUHOB U MOHATHH (BU, 9KOcHcTeMa, brocdepa), Orororudeckue Teopun (9BomonuonHas teopust U. JlapBrHa, CHHTETHUECKAs! TEOPUS 3BOJIOLHH), YIEHUS
(A. H. CeseprioBa — 0 myTsX U HampaBiieHusIX 3Bororun, B.M. Bepranckoro — o 6unocdepe), 3akons! (remerudeckoro papaosecus J[x. Xapau u B. Baiin6Oepra,
sapogpiesoro cxoxcrtea K. M. bapa), mpaBmna (Murumyma lO. JInOuxa, skosormueckoil nupamMuibl 3HEpruu), runotessl (rumoresa «vupa PHK»
VY. I'mnbepra);

yMEHHE BIaJeTh OCHOBHBIMU METOJaMH HAyYHOTO MO3HAHMS, UCHOJIb3yeMbIMM B OMOJIOTHYECKHMX HCCIIEJOBAHUSIX JKUBBIX OOBEKTOB U DKOCHCTEM
(omucanwe, ¥3MEpeHUe, HAOIIOIEHUE, SKCIIEPUMEHT ), CIIOCOOaMHU BBISIBIICHHS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHHH B IIPHPOJIE;

YMEHHE BBIJICNATh CYIIECTBEHHBIE MPU3HAKH: BHJOB, OMOr€OL€HO30B, 9KOCUCTEM M OHOChepsl, CTaOMIN3UPYIOLIEro, ABHKYILIEIO U Pa3phIBAIOLIErO
€CTECTBEHHOr0 0TOOpa, ALIONATPHYECKOr0 M CHMIIATPHYECKOTO BHJI000pa30BAHUS, BIMSHUS JBIKYIIMX CHJI JBOJIONMHM HA TE€HO(GOHJ IOIYJSILUH,
TIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpeJie OOMTaHusl, YepeJOBAHUS HAIIPABJICHUH 3BOJIIOIMH, KPYTOBOPOTA BELLECTB M IOTOKA S3HEPIHH B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXIy IIPOLECCAMH SBOJIIOIMY, JIBMKYIIMMHU CHJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX OKOCHCTEM H
MIPUCTIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

yYMEHHE BBISBISATH OTIHYUTEIIBHBIC MPHU3HAKH JKUBBIX CHCTEM, IPUCIIOCOOJICHHOCTh BHJIOB K cpejie OOWTaHMs, aOMOTHYECKUX M OMOTHYECKUX
KOMITOHEHTOB 9KOCHCTEM, B3aMMOCBSI3€i OPraHu3MOB B cOOOIIECTBAX, aHTPOIIOI'€HHBIX U3MEHEHHUH B AKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOIMYECKYI0 TEPMHUHOJIOTHIO M CHMBOJIMKY ISl JI0Ka3aTesIbCTBA POJCTBA OPraHU3MOB
pa3HBIX CHCTEMaTHYECKUX TPYIII, B3aHMOCBS3H OPTaHU3MOB M CPEIbl OOMTAHMS, €THHCTBA YEJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAHEHUS MHOrooOpasus
BHJIOB ¥ 9KOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHUS IPUPOBI H YEIOBEYECTBA;

YMEHHE pellaTh OHMOJIOTHYECKHE 3a/1a4yd, BBISBISATH IIPUUYMHHO-CIIEJCTBEHHBIE CBA3M MEXJY HCCIEAYyEeMbIMA OHOJIOTMYECKUMHU IIPOLIECCAMU U
SIBJICHHSIMH, JISTaTh BBIBOJIBI M TPOTHO3BI HA OCHOBAHUH IIOJYyYEHHBIX PE3YJIBTATOB;

yMEHHE BBITOJHATE JJa0OpaTOPHBIC U MPAKTUYECKHE PadOThI, COOIOAATH paBmiia MPH padoTe ¢ y4eOHBbIM U JTa00PaTOPHEIM 000PY10BAHUEM;

yMEHHE BBIIBUTATh THIIOTE3BI, MPOBEPSITh MX SKCHEPUMEHTAIBHBIMH CPEICTBAMH, (OPMYJHPYs IeJb HCCIEA0BaHUS, aHAJIM3UPOBATh IOJY4YEHHBIE
pe3yJbTaThl U JIeJaTh BBIBOJBI;

YMEHHE YyY4acTBOBATh B yUeOHO-HUCCICAOBATEIBCKON paboTe 110 OMOJIOTUH, SKOJIOTUH U MEAUIMHE, IPOBOJAUMON Ha 0a3e MIKOJIbHBIX Hay4HBIX OOIIECTB,
U IyOJIMYHO MPEJICTABISATH MOTYyYeHHBIC Pe3yIbTaThl HAa YUCHUYECKUX KOH(DEPEHIUSX;

YMEHHE OICHHBATh THUIOTE3bI M TEOPHH O IPOUCXOXJCHMM JKH3HH, YelOBeKa M 4YeJIOBEYEeCKHX pac, O IMPUYMHAX, HOCIEACTBHAX M CIOCODax
IpeOTBpalleH s II00aNBHBIX H3MEHEHHH B Orocdepe;

yMEHHE OCYIIECTBIISATh OCO3HAHHBIA BHIOOp Oymyluei HpodeccHOHANBbHON NESTeNbHOCTH B OOJIACTH OHOJIOTUMH, 3KOJOTUH, IPHUPOIONOIBE30BAHHS,
ME/ULMHBL, OUOTEXHOIOTUH, IICHXOJNOTHH, BETCPHHAPHH, CEIbCKOTO XO3fHCTBA, IHINEBOH MPOMBIIICHHOCTH, YrIyOnsTh MO3HABATENBHBIA HHTEPEC,
HAIIPABJICHHBL HA OCO3HAHHBIA BHIGOD COOTBETCTBYIONIEH HPOMECCHM M IIPOJOIDKEHHE OHOJOTHYECKOro OOpa3OBaHHS B OPraHM3AIMAX CpeHero
podecCHOHANIBHOIO U BBICHIETO 00pa30BaHHs.



TEMATHUYECKOE INTAHUPOBAHUE 10 KJTIACC (YIJIYBJIEHHBIA YPOBEHD)

No HammeHnoBaHue pa3fesioB U TEM MPOTPAMMBI KomnmdecTBo yacoB DnekTpoHHBIE (IUPPOBHIE)
1/ Bcero KonTtponasHbie ITpakTuyeckue o0OpazoBaTesibHbIE peCypCHI
paboThHI paboTh
1 buonorus xak Hayka 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41¢292
2 JKviBble CHCTEMBI U UX U3y4YECHHE 2 0,5 bubmmorexa [{OK
https://m.edsoo.ru/7f41¢292
3 buonorus xiueTku 2 0.5 bubmuorexa [[OK
https://m.edsoo.ru/7f41c292
4 XUMHUYECKast OpraHnu3anus KIeTKu 10 1 bubnunoreka [{OK
https://m.edsoo.ru/7{41¢292
5 Crtpoenue u GYHKITUHU KIETKH 9 2 bubmuorexa [{OK
https://m.edsoo.ru/7f41¢292
6 OOMeH BEILIECTB U IPEBPAILIEHUE SHEPTUH B 8 0,5 bubmmoreka [[OK
KJIETKE https://m.edsoo.ru/7{41¢292
7 Hacrencteennas nHbopMaIvs U pean3anus e 8 bubnunoreka [{OK
B KJICTKE https://m.edsoo.ru/7f41c292
8 JKu3HeHHBIN UK KIIETKA 6 0,5 bubmmoreka [{OK
https://m.edsoo.ru/7f41¢292
9 Crtpoenue u GyHKIIUH OPraHU3MOB 18 1 1.5 bubmuoreka I{OK
https://m.edsoo.ru/7f41¢292
10 Pa3mMHOXeHHe U pa3BUTHE OPraHU3MOB 8 bubimoreka [{OK
https://m.edsoo.ru/7{41¢292
11 ['eHeTHKa — HAyKa O HACJIEJICTBEHHOCTH U 2 bubmuoreka [JOK
W3MEHUYHUBOCTH OPraHU3MOB https://m.edsoo.ru/7f41¢292
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 9 bubnuorexa LIOK
https://m.edsoo.ru/7f41¢292
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 5 1 bu6moteka [JOK
_ A . https://m.edsoo.ru/7f41¢292
14 ['eneTuka yemoBeka 3 0.5 bubnmuorexa IIOK
https://m.edsoo.ru/7f41c292
15 Cenexuus opranu3MoB J 1 0.5 bu6motexa [JOK
https://m.edsoo.ru/7f41c292
116 BHOTEXHOJIOTHsI M CHHTETHYECKAst OHOJIOT U 4 bubnuotexa LIOK
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