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TloscHATENBHAL sanucKa !

Pafouag nporpaMma o yueOHOMY TIPETIMETY «Buonorus: 0a3oRkl ypOBEHEY ALl 10-11 xnacca paspaboTana Ha OCHOEBE:
1. @enepalbHOTO FOCYAAPCTBEHHOTO 06pa3oBaTeNpHOr0 CTAHAAPTA CPENCTO obmero 06pasoBanus (yTB. IPHKA3OM MunmcTepeTsa 06pasoBanis 1 HaYyKi Pd
or 17.05.2012 Ne 413 ¢ H3MEHCHHAMM OT 12.08.2022 r.).

2. depepanbrO 06pazoBaTeNbHOH TPOrPaMMBbl cpemuero obuero oGpazosagus (yTB. IPUKA3OM Musnpocseienys Poccrn OT 18.05.2023 Ne 371).

3. @epepanpoli paGoHeH IpOrpaMMEl cpenmHero ofmero 06pa3oBatml. BroSorHs 10-11 xnace (yriTy6neHHbi YPOBEHb).

4. OBpasoBaTeNbHON TPOrpaMMEL MOV JTumes Ne 3 ot 28.08.2023 1.

OcyluecTBIEeHHE paBoteii IPOrpaMMe! IpeAoIaract HCIONE30BAHEE CIIEAYIOIIEro yieOHO-METORMIECKOTO KOMILIEKTA:
VaeGumc: B.B. 3axapos. C.I"MamOuTOB, H./.Conus, E.T.3axapopa.

Buonorus: Obmas OHONOrA. Vry6neHrbIA yposeHs. 1 11Ul

M., Iipoha,2017.

LEJIM U3YYEHKA YVYEBHOT O IIPEIMETA «BUOJIOTWS» na yrayOreEnoM ypOBHE:

o OBAAZICHHE OOYAIOLIAMUCH IHAHWAMH O CprKTypHO—prHKIlI/IOHaAbHOfI OpraHH3ailuy KUBBIX CHCTEM DAas3HOTO PAHTE
o IPHOOPETEHNE yMeHHUH HCIIOAB30BATE 9TH smamya B (DOPMHpPOBAHUM HMHTEpECca K onpeaeAEHHOH 00ABCTH npocpecc:HOHaALHoi&
[EATEABHOCTH, cpasanEol ¢ BHoAOTHEH, HAH K BEIBOPY yaebHOro 3aBefeHNs AAd TIPOLOATKEHIA 6UOAQOTHIECKOT0 00pasoBaAH K.
3AJAYUN:

oceoenre OOYIAIOINEMEACS CHCTEMEIL GuoforHUecKX 3HaHuE: 00 OCHOBHBIX 6LIONOTHUECKYX TCOPHSIX, KOHICIIWIX, rUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTAX W [IpaBHUaK, COCTARILTIOINHEX COBPEMEHEHYIO ecTeCTBEHHO-HAYUHYIO KapTHHY MHPa; O CTpOGHMH, MHOro00paswi ¥ 0COBEHHOCTAX
GEONIOrHEECKYX crcTeM (KIeTKa, OpranusM, TOXTY SIS, BHM, OHOreOmneHos, Gurocdepa); O BEIIAIOIIHKCA OTKPBITIVIX H COBPEMEHHBIX UCCHEHOBAHIAX B OHONOTHH;

O3HAKOMJICHHE OOYUAIOMUXCA ¢ METOAAMH O3HAHAS JKEBOW YPUPOZBL HCCHEHOBATEIBCIHMI METONAMA OHOIOTHISCKHX HAYK (MONEKYIIAPHOH ¥
KJTETOUHON GHONOrHH, SMOPHOIOTHE H GUONIOTHY PA3BUTHS, TCHETHKY A CCNCKI, GHOTEXHONOTHE ¥ CHHTETAIECKOH GHONOTHH, [1aJEOHTOIOTHH, SKONOrHH),
METONAMHE CAMOCTOSTENBHOTO IPOBCCHHUA GHONOrMUECKYY HCCISNOBAmE B naGopaTopuK d B OPUpOIe (mabrrofeHue, H3MEPEHHE, 9KCIIEPHMEHT,
MOJIEHPOBAHHE); _

oRNaeHHe OOYYAIONTIMECS yMCHHAME. CAMOCTOSTENHHO HaXOMUTh, AHANM3UPOBATh K MCIONB30BATD GHONOrHHecKyIo HE(OPMAIIO; IOMB30BATHCA
6HONIOrHIECKOll TepMUHONOrHeH | CHMBOTHKOMN; YCTAHABIHBATE CBA3EL MENY pazpuTHEM OmONOrHA M COLHANBHO-9KOHOMIHIECKAME 1 3KOJIOTITUECKIMH
pobneMaMu IeNIOBEHECTBE, OLIEHMBATE NOCISICTBHS CBOSH NEATCIBHOCTH {10 OTHOMIEHIIO K OKpyJaroireH IIPEPOREOH Cpere, coGCTBEHHOMY 3MOpPOBBIO 1
3[OpOBBIO  OKPYKAIOIINX monel; OGOCHOBBIBATH H COOMIONATE MEDBI pOQATAKTAKE HH(EKIHOHHBIX sabonepanuii, IPABANA [OBENCHYS B [IPEPOIC 7
obecrieueHyiss Oe30MacHOCTH coGeTReHHON KUIHEAEITEIHHOCTH B ype3BbIYAMHE CHTYALHAX UPHPOREOre M TEXHOTEHHOTO XapaKTepa; XapaKTepu3OBalb
COBpEMEHHBIE HayJHbIE OTKPEITHS B o6nacTh OHOJIOTHN;

pa3BUTHE Y OﬁyanOHIHXCﬂ HHTENISKTYAbHBIX 1 TBOPYECKHK CI[OCO6HOCTGI:"I B Hporecce 3HAKOMCTEa C BRITAKOIIUMHACA OTKpI’:ITKﬂMH ¥ COBPEMECHHEBIMM

- - -



HCCIIEA0BAHMAME B OMONOrHM, PeNTacMbIMu €10 IpobieMaMys, METOROIOTHEH GHOIOIHICCKOro HCCIENOBaHMS, NPOBEACHAS SKCIEPHMEHTANIBHEX HCCISTOBAHMHA,
penresssa OHONOTHYECKHX 3aJa1, MOAEIUPOBAHYI OHOIOrHIECKHX OGHEKTOR | IPOLECCOB;

BOCIIHTaHUE Yy OOYJarOIMMXCH WLEHHOCTHOrO OTHOINEHHS K IKHBOM IPHPOAE B HEIOM M K OTJeNbHeIM e ofbekrTaM H sBICHHIM; (GOPMEPOBaHLEE
SKOJIOTHIECKOH, TeHETHIECKOH IPaMOTHOCTH, OBIIEH KyNBTYPH OBESIEHUS B IPEPOIE; HHTETPALNE SCTECTBEHHO-HAYIHEIX 3HAHMIH;

nproSpeTeHne OOYYAOMIMICS KOMIETERTHOCTH B PALHOHAIBEOM TIPHPOAOIIONLE30BARYY (CODMONEH e IPABHI IOBEAEHHMI B NMPHPOLE, OXPAHBI BHIOB,
AKOCHCTEM, GHOChEDE), COXpaneHnN COGCTBEHHOTO 30POBES H 3/I0POBES OKPYIKaOIAX Mofek (cobmoneHms Mep npopwraxTuky 3abonesanuii, obecneyeHne
Be30IACHOCTH KH3HEASATENEHOCTH B UPE3BEAMHELX CHTYammsIX IPHPONHOr0 H TEXHEOTERHOTO XapakTepa) Ha OCHOBE HCIIORB30BaHMA OHONOIHIECKUX 3HAHAN W
YMEHEHN B IOBCENHEBHOMR KH3HH,

CO3JaHHE YCIOBHHE X1 OCO3HAHHOIO BEIGOpa OOyUarOUIHMHCH HHIYBHIyalpE0H 06pasoBaTensHOM TPACKTOPHM, CHOCOOCTBYIOINEH HOCIELYIOEMY
po(ecCHOHATPHOMY CAMOONPENEHEHHMIO, B COOTRETCTBHI C HHAMBHAYNBHBIMA HHTEPECAMH U II0TPEOHOCTAMHE peruoHa.

Harnas nporpamMma OpeXyCMATPEBACT M3y IeHAe GHOIOTHH Ha yrnyGieHHEOM YpoBHE B 06peme 204 waca:

2 10 xnacce — 102 gaca (3 yaca B Reemo), B 11 xiacce — 102 yaca (3 waca B Hezeno).

" Ilnanmpyemele 06pazoBaTe bAbIE PE3YJABTATH 0CBOCHMIS y4eOHoro upeamera «bronorum» (yrouy6iaennsri yposens) (10-11xn)
JIYHOCTHELE PE3yALTATDI:
JlA<HOCTHBIE pe3yNmBTaTHl OCBOSHHS yeGHOro mpeiMera «BHONOTHASY MOIDIHEL OTPaXaTh TOTOBHOCTE M CIOCODHOCTE OOYJAIOITUXCS PYKOBONCTBOBATHCS
c(OpPMUPOBAHHOK BHYTpeHHEH [O3MIEell JHTIHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEeHTAalll¥, MO3ATHBHEIX BHYTPEHHMX YOOKZCHWUH, COOTBEYCTBYIONIMX
TPaIAIHOHABM LCHHOCTSM POCCHHACKOro 0BIIecTBa, PACIIIPENHE XU3HEHHOIO ONBIT2 ¥ OIBITA ACATENEHOCTH B IPOLIECCE peamH3aliii OCHORHEIX HalpaBlecHHH
BOCIHATATEIEHOR AEITSIBHOCTH, B TOM YHCIE B YACTH:

1) TpaskAaHCKOTQ BOCIHTAHMS:
Ch)OPMHPOBAHHOCTS IPANKAHCKOR TO3MITHH 06YJAIOIIErocs Kak AKTHBEOTO I OTBETCTRENHONO dIeHa pOcCHiCKOro oﬁmecma;m
OCO3HAHKE CBOMX KOHCTHTYIHOHHEIX IIpas H 06s3aHHOCTEH, YBaXKEHHUE 38KOHA ¥ TTPABOTIOPSIKA; '
TOTOBHOCTE K COBMECTHOH TBOPIECKOR [EATENLHOCTH IPH CO3NAHIH YIEOHEIX TPOEKTOR, PEIICHHN YIeOHBIX ¥ [IO3HABATEABHEIX 3339, BEIHONHEHUH
OHOOTHIECKHX SKCHEPUMEHTOR;
CIOCOOROCTE OIPENENATh COBCTBEHHYIO OSHITMIO 10 OTHOMEHHIO K SBIICHISIM COBPEMEHHOH JKH3HE ¥ 00BLACHITE eé;
YMEHHS yIUTEBATE B CBOMX NECHCTBISIX HEODX0MMMOCT KOHCTPYKTHBHOTO B3AHMONEHCTRIS IOMEH ¢ PasHEIMHY yOSXKIEBMAMY, KYIbTYPEHIME IEHHOCTAMHE H

COIMAIIbHBIM IONIOKEHHEM,

' FOTOBHOCTB K COTPYIHHYECTBY B MPOITECCE COBMECTHOO BBLITONHEHHS YaeGHBIX, [I03HABATENBHBIX H HCCIIE TOBATENBCKIX 3aad, yBaXUTEILHOTO OTHOMIEHHUS K
MHEHHIO OIIIOHEHTOB NPH 00CYIKIEHAR CIOPHBIX BONPOCOB GHONOTHYECKOro COOCPIKAHK;
TOTOBHOCTE K FYMaHUTapHOM ¥ BOIIOHTEPCKOR HesSTENLHOCTH,

2) DaTPHOTHYECKOT0 BOCIIHTAHMS:
COpMHPOBAHHOCTE POCCHICKON IPaKAANCKOM HACHTHIHOCTH, BaTPHOTHU3MA, YBAXEHK K CBOEMY HApoAy, YYBCTRa OTBETCTBEHHOCTH Iepel PoAKHOIM, TOpXoCTH
3a CBOH Kpail, cBOr0 PofuHy, CBOH SA3BIK ¥ KYIBTYPY, NPOIUIOE K HACTOANIES MEOrOHAHOHAILEOLO Hapoga Poccuu;
LCHHOCTHOE OTHOINEHEE K IPHPOLHOMY HACIETHIO | HaMSITHEKAM IPHPONE], NOCTHXEHHSIM POCCHH B HayKe, HCKYCCTBE, CIOPTE, TEXHOMOTHSX, TPYLE;




CIIOCOGHOCTE OIEEHMBATE BKJIAH POCCHACKHX YIEHEIX B CTAHOBIEHME ¥ pa3BUTHE OHOJIOTHY, TIOHMMEHHMS 3HAYCHYS OHONOrHY B IO3HAHUH 3aKOHOB IPHPOAEL, B
JKH3HH JEIOBEKA H COBPEMEHHOr0 00UIecTRra;
rpcitaas yOeKAEHHOCTD, NOTOBHOCTE K CIYIKSHMEO ¥ saumure QTeuecTsa, OTBETCTBEHHOCTE 32 €X0 CyAR0Y;
3) AVXOBHO-HPABCTREEHOr0 BOCIIHTAHS .
OCO3HAHHE NYXOBHBIX [IEHHOCTEH poccHiickoro Hapona,;
chOpMEPOBAHHOCTS HPABCTBEHHOTO CO3HAHMNS, ITHUECKOTO NOBSHEHES; .
CTIOCOOHOCTE OUEHEBATE CHTYAINIO ¥ IPHHAMATE OCO3HAHHEIE PEINeHNUS, OPHEHTHPYACh Ha MOPANbHO-HPABCTBEHHEIE HOPMBI H NEHHOCTH;
OCO3HAHHE JOTIHOTO BKJaa B IOCTPOSHHE YCTOHUMROTO OYIYINETo;
OTBEICTBEHHOE OTHOINCHME X CBOHM POIMTEISM, CO3LAHMIO CEMBE HA OCHOBE OCO3HAHHOYO IPHHATHI NEHHOCTEH CeMCHHOW JKM3HM B COOTBETCTBAY C
TpaIuIHsMA Haponos Poceun;
4) 3CTETHYECKOTO BOCIUTAHN:
3CTETHIECKOE OTHOMIEHNE K MUPY, BKIIOYAs 3CTETHKY BbITa, HAyIHOTO ¥ TEXHHYECKOr0 TROPTECTRE, CIIOPTa, TPYXa, 0GIeCTBEHHbIX OTHOTOEHMI;
[IOHUMAHHE SMOIHOHANEHOTO BO3NeHCTRAS HHUBOH IPUPOAB! K €& HEHHOCTH;
TOTOBHOCTS K CAMOBBIPAKEHUIO B PA3HEIX BHAAY HCKYCCTBa, CTPEMICHIE IPOSBIATEH KAYECTBA TROPUECKOM JITYHOCTH;
5) hH3AIECKOro BOCIIHTARY:
[IOHAMAHHAE M peaid3anys 300poBoro i OeszomacHoro o0pasa JXM2HM (3TOPOBOE IHMTAHAE, COOMIOAEHHE TMTHEHHHECKMX MPaBAl M HOPM, cHaANaHCHPOBAHHDIH
pexuM 3aHATHH K OTHBIXA, PeryiapHas (H3E9ecKas akTHBHOCTE), OEPEIKHOr0, OTBETCTBEHHOTO H KOMIIETEHTHOTO OTHOIMEHHA K coBCcTBEHAOMY (QHSHUESCKOMY K
IICEXHYIECKOMY 3J0POBEIO;
TOHIMAHAE IEHHOCTH IPABHI HHIUBATYAILHEOTO H KOJUIEKTHBHOIO 6e30I1aCHOr0 MOBEAEHNS B CHTYAIHSY, YIPOIXKAIOMMX 3I0POBLIO ¥ HKH3HH JOONEH;
OCO3HAHUE TOCTEACTRYI i HEIPUITHS BPENHBIX OpUBEMeK (YIOTpeGIeHHs anKoromns, HApKOTHKOR, KYPEHH);
6) TPYIOBOrO BOCHUTAHHAS:
FOTORHOCTE K TPYAY, OCO3HAHME IIEHHOCTH MacTepCTBa, TPYLooGHE;
TOTORHOCTH X AKTHEHOH HEATENHHOCTH TEXHOMOrHMYecKod ¥ CONHANbHOM HAIPABNEHHOCTH, CIIOCODHOCTh MHMIMMPOBATH, IUIAHHPOBATL H CAMOCTOATEILHO
BEIIOJIHATE TAKYIO AEATEIBHOCTD;
BHTEpeC K pasiiiHeM chepam npodecCHoHAIBHOM ASSTENFHOCTH, YMeHHE COBEPIIATh OCO3HaHHEIH Bhif0p Gynymei npodecCHE B PeaNH30BLIBATE CODCTBEHHEIE
JKH3HEHHEBIE IIAHb;
TOTOBHOCTS H CHOCOGHOCTE K 00pa30BaHMIO ¥ caMo0bpa30BaHHIO Ha IPOTSIKEHHM BCel JXI3HHE,
7) SKONOTHUECKOrO BOCIHTAHMS: ‘
9KONOTHIECKH IeNnecoofpasHoe OTHOMEHEE K IPUPOo/ie KaK HCTOTHUKY JKU3HH Ha 3eMJIe, OCHOBE € CYINECTROBAHNA,
TIOBBINECHHE YPOBHS 3KONOIMYECKOd KyIbTyphsl: OpuobpeTeHHe ONEITA ILTAHKPOBAHHS MOCTYIIKOB K ONEHKH MX BOZMOMKHBIX ODOCNEACTBHHA INs OKDPYIKAIOIIEH
CpEemEL;
OCO3HAHHKE TNOOaTEHOTO XapaKTepa SXONOrHYECKUX IpodieM i TyTel HX PeIeHns;
CIIOCOGHOCTH HCIIONB30BaTE NpHoGpeTaeMble IPH UIYYCHHH OHMONOTHH 3HAHWS ¥ YMEHHS IpPH pelleHuE [po0meM, CB3AEHEX C PalHOHABHBIM
[IPEPONOIONE30BaHIEM (COOIOIeHIe PaBHIl IOBEACHAS B IPHPOIE, HANPABICHHBX HA COXPAHEHHE PaBHOBECHA B IKOCHCTEMAX, OXpaHY BHIOB, SKOCHCTEM,
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brocheps);

aKTHBHOC HEIPHsITHE ACHCTBHY, NPHHOCIIIEX Bpel OKPYXaromell OpupofHOil cpele, yMEHUe IPOrHO3UpOBATh HEBNATONPUATHDIE SKONOTHUECKHE TOCIIEACTRI
IPEANPYHAMAEMBIX e cTBAH U NPpEeHOTBPAIIATE UK,

HaMYHe Pa3BHTOTO SKOIOTHIECKOr0 MBIILIEHH, SKOIOTHIECKOR KYIBTYPBI, OMBITA AeATENLHOCTH JKOMOIHMYSCKOM HAPARIEHHOCTE, YMEHHS PYKOBONCTBOBATECS
¥MH B TIO3HaBATeIILHON, KOMMYHIKATHBHON H CONHANbHOR IMPakTHKe, TOTOBHOCTH K YYACTHEO B IPAKTHYECKOI AEATENBHOCTY SKONOTHICCKOH HAUPapIeHHOCTH;

8) NeHHOCTH HAYIHOrO JIO3HAHW: _ ‘ ,
CpOPMUPOBAHHOCT MHPOBO33PEHHA, COOTBETCIBYIOMETO COBPEMEHHOMY YPOBHIO Da3sBHTHA HAYKHM H OOINECCTBEHHOH IPAKTMKE, OCHOBAHHOIO HA NHMANOre
KYIZBTYP, CHOCOOCTBYIONIErO OCO3HAHIIO CBOETO MECTa B MOMUKYIETYPHOM MEDE;

COBEPIICHCTBOBAHMIE A3LIKOBOM B THUTATENBCKOM KyNETYPHI KAK CPEICTBA B3AMMOACHCTBES MEXKY JXOXBMH ¥ NOSHAHMA MUPA;

HoHHMan¥e crierubuky OHONOTHH KaK HAayKd, OCOSHAHHA e§ poid B (DOPMUPOBAHEH DPamHOHANBHOIO HAYWHOTO MEBIIIIEHMs, COSJAHHH LEIOCTHOIO
NpencTaRieHns 00 OKpYMKEomleM MEpE Kak O eJHHCTBE IPHPONE], YelOBEeKa M OOINEeCTBa, B MOZHAHMH IPHPONHEIX 3aKOHOMEPHOCTEH W pelleHHH Hpofuem
COXpaBEHH IPHPOSHOTO PABHOBECHS;

yOeKIEHHOCTS B 3HATMMOCTH OHONOTHM IS COBPEMEHHON LMBHIM3AU#H: OGECIEYeRAs HOBOTO YPOBRHS DASBHTHA MEAWIHHE, CO3HAHHE HEPCIEKTHUBHEIX -
OHOTEXHONOTHH, CIOCOOHLIX PENIaTh PECYpCHEE NPOGNEMBI DPA3BHTHA 9YENOBEUECTBA, [OHCKA ITyTedl BEIXOAA M3 ITIOBATLHBIX SKOJOIMYECKHX UpolneM u
obecnedeiss Mepexofa K yCTOHIHBOMY PasBHTHIO, PAMOHATEHOMY HCIIOIB30BAHHIO IPHPOIHEIX PECYPCOB i (DOPMEPOBARTIO HOBBIX CTAHLAPTOB JKU3HYL,
3aMHTEPECOBAHEOCTE B NONYYEHHH OHONOTHUECKHX 3HAHHA B IIEIISX IOBBIEEHHSI OOINEH KYMbTYphl, ECTECTBEHHO-HAYIHON IPAMOTHOCTH, KaK COCTABHOR YacTH
(yHRKIEORANBHOM TPaMOTHOCTH 06yJaromuxcd, HOpMUPYEMOit IpH H3yUeHIE OHONOTHH,;

NOHEMAHKHE CYITHOCTH METOLOR IO3HAHH, HCIONG3YeMBIX B €CTECTBEHHLIX HayKaX, CIIOCODHOCTE HeHONE30BATE [OydaeMble 3HAHUS JIUIL aHAH3a H O0BACHEHAT
SBNIEHHH OKPYIMKAIOMEr0 MApPa M MPOMCXOAAINEX B HEM H3MEHEHIH, yMeHue AenaTh 00OCHOBANMEIS SAKIFOYEHHS Ba OCHOBE HayJIHHIX (JAKTOR ¥ HMEIOIIHXCS
JAHHEIX ¢ NEHBIO WOJYHSHMs JOCTOBEPHLIX BEBONIOB;

CHOCOBHOCTE CaMOCTOITENBHO HCIIONBL30BATH GHONIOTAYCCKES SHAHUS 11 pernenrs NpoBIIeM B PEATBHEIX JKU3HEHHBIX CHTYaIMIX;

OCO3HAHHE [EHHOCTH HAYIHOH JesTe bHOCTH, TOTOBHOCTE OCYIECTRASTS IPOSKTHYEO M HCCIIEHOBATENFCKYIO ASITEbEOCTs HAMMBIIYAIbHO ¥ B TPYIIIE;
FOTOBHOCTB H CHOCOBHOCTH K HEHPEPHIBHOMY 00pAa30BAHHIO W caMoobpa3oBaHMIO, K aKTHBHOMY IONYIEHHIO HOBEX 3HAHWI O OMOJOTHE B COOTBETCTBHE C
KU3HEHHBIMHE NOTPeOHOCTIMHA.,

B nponecce HOCTHXKEHWS NHYHOCTHBIX pPE3YNBTATOB OCBOCHHS OOYYAIOIIMMECA MDPOrpaMMbl CpegHero ofimero obpasopaHms y o0ydaroImuxXcs
COBEPLICHCTBYETCS IMOIMOHATBHE HHTELIEKT, IPeIroIaratoniii ¢dOpMIPOBANHOCT:

CamMOCO3HAHNS, BRIIOTAIONIEr0 CIIOCOBHOCTE NOHYMMATE CBOE SMOIUOHANBHOE COCTONHEE, BHACTH HANPABNEHHUS PASBATHS COOCTBEHHON HMOIMOHANLHOM
ceps, OBITH YBEPEHHEIM B cede;

CaMOpPETY/IMPOBaHHs, BKIIOYAIOIIETO CAMOKOHTPONb, YMEHHE IPWHAMATE OTBETCTBEHHOCT: 3a CBOE IOBEIEHHE, CIIOCOOHOCTh aHAlTHPORATHCI K
IMONHOHAIBHEIM H3MEHEHHAM H OPOSBILITE TMOKOCTS, OFITE OTKPEITEIM HOBOMY,

BHYTpEHHE} MOTHBAITRY, BKIFOTAIONEH CTPEMICHNEe K JOCTIKEHHIO LIETH | YCTIEXY, OIITHMM3M, HHUIMATHBHOCTD, YMEHHE JeHCTBOBATE, HCXOMAS U3 CBOMX
BORMOIKHOCTEH;

SMHIATHH, BKIIOTAIOMeH CroCoBHOCTE NOMHMATh HIMOLHOHAIIFHOE COCTOSHEE JPYTHX, YIRTEEBATE €0 IIPH OCYINECTRICHAN KOMMYHIKAIHH, CIOCOOHOCTD K
COYYRCTBMIO H CONEPEIKUBAHTIO;




COLMAMBHBIY HABBIKOB, BKIIOYAIONINX CIOCOGHOCTE BBICTPAMBATH OTHOIUEHHS C SPYFMMH JUOABMH, 3a00THIBCH, IPOABIATE HHTEPEC M pazpemarb
KOH(IAKTEL

MeTtanopeaMeTHBIE Pe3yIbTATEL:
OCBOGHHS Y4eBHOTO IpeaMera «BHONOTESY BKIFOTA0T: 3BaTMBIE A1 (POPMIPOBAHKES MEPOBO33PEHE 0O yUArOIIIXCA MEMKIUCIIHITHHAPHELE (MeXTIpEIMETHEIE)
obIneray HEE TOHATHS, OTPAKAONME NENOCTHOCT HaydHol KapTHHB! MHPa M CHEMH(HKY METOAOB IIO3HAHMS, HCHIOIB3YEMBIX B €CTECTBEHHBIX HAyKax
(BEIMECTRBO, SHEPIHs, SBIECHHUE, IPOUECC, CHCTEMa, HAYWHBH ()axT, MPUENUI, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHA, HceHemopanne, HaOIIOAEHIE,
maMepeHHe, OKCIICPUMEHT 'H IpYTHE); YHHBepcanbmbie ydefmble meficTBhi (MO3HABATEIBHBIE, KOMMYHHMKATHBHBIC, peryisSTHRHEIE), OGeCleYHBAONHeE:
dopMuposanue (QYHKIHOHANBHOH IDAMOTHOCTH ¥ COLM&NLHOH KOMICTEHIMH ofygarommxcs, CIOCOOHOCT: OOYJIarONIHXCS HCIOMB30BATH OCBOSHHLE
MESKIHCIHIIHAPHEIE, MEPOBO33peHIeCKHE SHAHKS ¥ YHUBEpCaTbHbIE yIeOHbIe NeHCTBH B TIO2HABATENLHOMN U COMRANBHON HPAKTHKE.

Vuugepcanshuie yuebuvie nosnasamensrsle 0eiicmeus:

1) 6a30BEIc HOrAYECKAE NEHCTBAS:

CaMOCTOSTENBHO (POPMYIMPOBATE ¥ aKTYaM3MPOBATE MpodIeMy, PACCMATPHBATE €€ BCECTOPONHE;

HCHONB30BATE IPH OCBOSHHH 3HAHMI PHEME! IOTHEECKOrO MEIIIEHMS (aHAIN3a, CHHTE3d, CPABHEHNS, KnaccruKaiyy, 0000meHus), PaCKpPEBATS CMEIC!T
GHOJIOrHIeCKAX IOHATHN (BEIIENATE UX XapakTepHbIe IpH3Hake, yCTAHABIMBATE CBA3H ¢ APYTHIMU TIOHSITASIMH);

OLPEHENATE IEeNH AESTENbEOCTH, 3aaBast IapaMeTPE! i KPUTEPHE KX JOCTHIKEHILT, COOTHOCHTD PE3YILTATEl REATCIBROCTH C TIOCTABNCHHBIMHE METLAMIE,

HCIIONb30BaTEH GHOIOTHIECKUE TOHATHS it 00bACHeH s (DAKTOB U SBISHAR XABOH NPHEPOAEL,

CTPOMTH NOTHHUECKHE PaccyiXheHws (MHAYKTHBHSE, NETYKTHBHBIE, O aHANOTE), BHBILTE 3aKOHOMEPHOCTH X IPOTHBOPEYHA B PACCMATPHBacMbIX
SBIEHATX, POPMYNIPOBATE BEIBOJL! M 3aKIIFOUCHILT;

IIPHMEBATE CXEMHO-MOZEBHbIE CPEACTBA UL TIPECTABICHMS CYMECTBERHEEX CBIseH U OTHOIIEH ] B H3ydaeMbIX GHOIOTHIECKHX 00BEKTaX, a Taxke
IPOTHBOPEUMHA PA3HOTO POJa, BEBIEHAEIX B PasJIIHEX HEGOPMATHOHHEIX HCTOTHIKAX;,

paspabarHiBath INAH pemresns IpodeMsl ¢ yIEToM AHAIM32 MMEIOMIIXCS MATCPHANBHBX U HeMaTEPHATBHEX PECYPCOB;

BHOCHTD KOPPEKTHBLI B AEATE/LHOCTS, OIIEHHBATE COOTBETCTRYE PE3YNBTATOR LM, OLSHMBATE PHCKH TIOCTEACTBHI AeATebHOCTH;

KOOPAUHAPOBATE H BLIIONHATE paboTy B YCIOBHAX PEANLEOrO, BHPTYAIBHOTO X KOMOHHEPOBAEHOTO B3aUMOREHCTBHS,

pa3BHBATE KPEATEBHOE MBIILICHHE IPH PEIICHIH JKU3HEHHBIX pobiem;

2) 6a30BbIE HCCIEAOBATENBCKIE NCHCTRIA:

BJia/IeTh HABLIKAMH Y4eDHO-HCCIEIOBATENHCKOR M MPOSKYHOM XEATENbHOCTH, HABBIKAMM DPa3peIICHHL OpobieM, CTOCOOHOCTHIO H FOTOBHOCTRIO X
CAMOCTOATENHHOMY MIOHCKY METOMOB PEMICHAS MPaKTAYeCKIX 3aHa4, NPEMEHCHIIO PasIHIHEX METOI0B IIOSHAKMA,

MCTIONG30BATh PAsiigHEe BHABI ACATENGHOCTH IO NONYYEHHIO HOBOTO 3HAHKA, S0 HHTEPNPETAIMH, NIpeobpasoBaHmo W IPEMECHEHFIO B yUeOHEIX
CHTYAISX, B TOM THCIE IPH CO3JAHUH YIeOHBIX ¥ COLMANBHBIX IIPOCKTOR;

GOPMUPOBATE HAYWHBIH THI MEIIIICHHS, BIAIETh HAYTHON TEPMBHONOTHEH, KIIOYEBBIMIL IIOHATHAME 1 METONAMI,

CTAaBHTE B (OPMYIHPOBATSH COOCTBEHHBIE 3aat iy B 00pasoBaTeNbHOM NeATePHOCTH M KASHEHHEIX CHTYAURX, _

BRIBNATS IPHYHEHO-CHSNCTBEHHBIE CBA3H M AKTYATHSHPOBATh 3afady, BEIIBUraTs THMIOTESY € PEIlCHHS, HAXOMATL apryMeHTHl sl AOKa3aTenbcrBa
CBOMX YTBEPIIEHEH, 3814BaTh MApaMETPEL B KPHTEPHH PEINeHA;

AHATH3MPOBATE MOJYUEHHEIE B XOJE PEIicHMs 3aJavd PE3YJIHTATH, KPHTHICCKH OLEHHBATE MX NOCTOBEPHOCTD, IpOrHO3HPOBaTh M3MEHECHHE B HOBEIX
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YCIIOBHSX;

NABATE OLICHKY HOBBIM CHTYAITHAM, OHEHHBATH HpHOOPETERHBIA OIIBIT;

OCYIIECTBIIATS NENICHATPABIECHHBI! IOHCK epEHoCca CPEACTB U CHocobOoR NeHcTRYA B MpodeCCHOHANBHYIO Cpexy;

YMETB IIEPEHOCHTE 3HAHMS B [I03HARATENBHYIO B IPaKTHIECKYI0 00MACTH KU3HENeATENLHOCTH]

YMETh HHTEIPHPOBATE 3HAHHS ¥3 Pa3HbIX NPefMeTHRIX obilacTel;

BLIABHIATE HOBHIE BIEH, NPeANaraTh OpirHHATEHEIE no,z:xo;m ¥ peIleHns, CTABHTE NpodleMbl B 3aIadH, nonycxcaronme allbTepHATHBHbIE PEIICHIIS,;

3) pabora ¢ mEGOpPMaNTEH:

OPHEHTHPORATLCA B PASNHIHLIX HCTOYHEKAX HH(pOpMAITHM (TexcTe yuebHOro mocoGms, Hay4HO-TIOWYISpHOH JHTepaType, GHONOTHYECKAX CHOBAPIX H
CIIPABOYHHKAX, KOMIBIOTEPHEIX 6a3aX JaHHEX, B VHTepHeTE), AHAN3HEPOBATE HH(OPMAITHIO PasiIHIHEIX BH/IOB U (OpM NMPENCTABNEHIS, KPUTHICCKY OLCHABATE
€€ TOCTOREPHOCTE H HEMPOTHROPETHBOCTE,

()OPMYTHpPORATh 3aITpOCHl M TPEMEHATH PA3THYHEIE METOXSI IpH Houcke H orTGope Guomorudeckoit mmbopMamus, HeODXOMMMOH A1 BBITOJEHCHHS
yaeOHBIX 3aHa4;

mpuoGpeTar, OHBIT HCIOJb30BAHHAS Hﬂ(bopmaunonno—zcomymam}smm TEXHOJIOTHH, COBEPIIEHCTBOBAT, - KYILTYPY aKTMBHOIO HCIOIB30BaHMs
PasIETIHEL TOMCKOBEIX CHCTEM;

CAMOCTOSTENHHO BHIGHPATs ONTHMANBHYIO (GOpMy LpeICTaBieHHs GHONOTHIecKol mHpOpMarme (CXeMSI, rpaduKy, MuarpaMMbl, TaGIHEIb, PHCYHKA K
mpyTOE);

MCIONL30BATE HAYUHEI S3LIK B KA4ecTBE CpENCTBA 0pH paboTe ¢ GHONOTHYECKOH HHOOpMAIHel: NPHMEHATh XUMHHeCKHe, (u3paeckue H
MATEMATHIECKHE 3HAKH ¥ CHMBONBL (OpMYIE, aObpeBHATYPY, HOMEHKJIATYPY, HCIONB30BaTh H Npeo0pasoBBaTh 3HAKOBO-CHMBONIMYECKHE CPEACTEA
HaTJIATHOCTH;

RJAJIETh HABLIKAMH DACTIO3BABAHIL H 3AINHTH! MH(opMaln, HE(OPMANEOHHOH 6e30IaCHOCTH IMTHOCTH.

Yuueepcaﬂbnbze KOMMYHUKAMUBHBLE OeticmBusL:
1) obmenme:

OCYIECTBIIATS KOMMYHUKAIHH BO BCeX c(epax MKH3HH, aKTHBHO Y9acTBOBATE B DWAIOre UIM JUCKYCCHH IO CymecTBY 0GCYXIacMOd TeMbl (ymeHzE
33ABaTh BOIPOCHL, BRICKA3LIBATEL CYNCICHUS OTHOCHTENLHO BBIIONHEHHSA Ipemiaraemoll 3afactd, yIWTBBATE MHTEPECEl H COTMAcOBaHHOCTE ITO3UIME APYTHX
YYACTHHUKOB AHMATIOTa WL JHCKYCCHH);

paCIO3HABATE HeBEpOATBHBIE CpeACcTBa OOINERHS, TOHMMATE 3HAYCHHE COTMANGHBIX 3HAKOB, NPEIIOCHUIOK BOZHUKHOBEHMS KOH(IMKTHEX CHTyaui,
YMETh CMArYaTrh KOH(IUKTEL H BECTH IEPErOBOPEL;

BRAZETH DATAUHLIME CIOCODAME OOMIEHFS M B3amMOZCHCTBHSA, NOHMMATh HAMEDEHHS APYTHX JHOAeH, NPOSBIATE YBAXHUTEIBHOS OTHOLIEHHAE X
cobecenHuKY B B KOPpexTHOH (opMe (pOpMyTHPOBATH CBOM BO3PANKEHILT;

PasBEPHYTO | JOTHHHO H3NATATE CROIO TOUKY 3PEHKA ¢ MCHOJMB30BAHHEM SA3LIKOBEIX CPEICTB;

2) COBMECTHA] AEATENLHOCTD:

[OHHM&Tb ¥ MCIONB30BATh [IPEHMYIIECTBA KOMAHTHON W MHIMBHMYANEHON paGoThl NpU pEIEHHE Grosorageckodl mpobreMs, 0D0CHOBEIBATS
He0oBXO0AMMOCTE IPUMEHEHES IPYIIIOBEX (OpM B3aMMONEeHCTBI IPH PeIHeEuy yuebHol 3anadm,

BRIOMPATE TEMATEKY ¥ METOIbI COBMECTHEIX TeHCTBHE ¢ yIETOM OOIMIX MHTEPECOB B BOSMOMKBOCTEH KaXkIOro WICHA KOJUIEKTHEA;
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IPHHAMATE IETH COBMECTHOH JEATeNbHOCTH, OpPraHM3OBLIBATL M KOOPAHMEEPOBAThH ASHMCTBMS 1O e NOCTHXEHHIO: COCTaBiATh IaH HEHCTBHH,
PacipeeNaTh POH ¢ Y9ETOM MHEHHH YIaCTHHKOB, O0CYKIATE Pe3YILTATEH COBMECTHOH paboTsl; '

OLICHHMBATH KA9ECTBO ¢BOETO BKIIANA H KAKAOIO YIACTHHKA KOMaHAbL B OOUIME pesynsTaT o pa3paboTaHHEM KPHTEPHAM;

NPENIEraTh HOBEIE MPOEKTEl, OLISHHBATE MAEH C NO3HIHE HORM3HE], OPUTHHANLHOCTH, IpakTHYecKOl 3HAUMMOCTH;

OCYIIECTBIIATH IIO3UTHBHOE CTPaTErHIecKOe [IOBSHCHYE B PA3MMIHEIX CHTYANASIX, IPOABIIITS TBOPHECTRBO K BOOOpakeHHE, OBITh HHHIHATHBHEIM.
Vuusepcanvnuie pezynamuesnvle oeiicmeus:

1) caMOopraEu3almAs:

KCTIONE30BaTH OHONIOTHYECKHE 3HAHNS 111 BLITRICHMS IpoONeM M UX pelienns B )KHU3HEHHEIX B YICOHBIX CATYalHsIX;

BHIOEPATE Ha OCHOBE OHOIOTHYECKHX 3HAHMH LENeBbie ¥ CMBICIIOBBIE YCTAHOBKY B CBOMX HEHCTBASX ¥ HOCTYIKAX N0 OTHOLIEHWIO K JKHBOH IIpHpOAE,
CBOEMY 3ZI0POBEIO H 3L0POBBIO OKPYIKAIOIIHX;

CaMOCTOSTENRHO OCYIIECTBIATE IIO3HABATENLHYIO MEATEBHOCTD, BBIIBIATG MIpOOIEMBI, CTaBUTH H (OpMyIupoRaTh COOCTBEHHEE 3a1adi B
obpa3oBaTeNbHOH ASATEILHOCTH U MKU3HEHHEIX CHTYAIAIX;

CaMOCTOATENBHO COCTABILITE IIAH PEMIEeHET IPoOIeMEL C yquOM HMEIOIIIXCH PECYPCOB, COOCTBEHRBIX BO3MMKHOCTEH K IIPeATIOITEHHIH;

[aBaTh OIEHKY HOBBIN CHTYAIIHIM;

PacIEpATh PaMKK y4eOHOro IpeiMeTa Ha OCHORE HHYHKBIX IPEAIOYTeHRIE;

JlefiaTh OCO3HAHHBIH BEIOOD, aprYMEHTHPORATE ero, OpaTh 0TBETCTBEHHOCTD 3d [RIICHHAS;

OLICHEBATh IPHOOPETEHHBIH OIIBIT;

criocoGCTBOBATE (QOPMHAPOBAHUIO ¥ LPOSBISHMIO IIMPOKON 3PYAHLIAM B PA3HEX OGNacTaxX 3HaHuif, IOCTOSHHO IOBRONATL CBOH OOpA3OBATEILHEN W
KYABTYPHBL YPOBCHE;

2) caMOKOHTPOb:

JaBaTh OLEHKY HOBBIM CHTYAIMAM, BEOCHTS KOPDEKTHBEI B ICATENEHOCTE, ONCHHBATE COOTBETCTBHC DE3YIETATOB LIEMM;

BI&JEeTh HABBIKAMY TIO3HABATENBHON pe(IEeKCHH KaK OCO3HAHMS COBEPITACMEIX AEifcTBHil B MBICIUTENbHBX OPONECCOB, HX PE3YIBTaroB U OCHOBAHUIH,
WCIONB30BaTh NPHEMEI pe(hIeKCHE I ONCHKY CHTYALIH, BEIOOPa BEPHOrO PEIUEHH;

OLEHUBATh PHCKH H CBOSBPEMEHHO HPHEHMATH PEIICHHA 10 X CHIDKEHIIO;

NPHHEMATE MOTHBEI M APryMEHTEL APYTHX IIPH aHaIH3E Pe3yIbTaToB NeITeIbHOCTH;

3) mpuHsTAg ce0s ¥ NPYTHX:

OPHHUMATE cebs, IOHAMAA CBOM HEIOCTATKH H NOCTOHECTES;

IPHHUMATE MOTHBEL M ApTyMEHTEI APYTHX IPH AHATH3E Pe3yNbTaTOR HeSTENEHOCTH,

OPU3EABATE CBOE IPaBo U IPaBO APYTHX HA OIIHOKY;

Pa3BHBATE CIIOCOOHOCTH MTOHMMATh MUP ¢ OZHUIHY XPYTOT0 YEJIOBEKA.
IlpenmeTrasie pesyasTaThl 0CBOCHHMSI CogepRaBust yaeOnHoro npenyera «brodornsy» Ha yrayoxéaunom yposse B 10 knacce:

c()OPMIPOBaBEHOCTs SHAHHH O MecTe H PoiM OHONOIrHd B CHCTEME ECTECTBEHHBIX HayK, B (JOPMHpPOBAHMH €CTECTBEHHO-HAYJIHOH KApTHHBI MMpa, B
TI03HAHHY 3aKOHOB IPEPOIE! ¥ PElleH AN NpobiIeM panaoHANBHOr0 TPHEPOAOTIONG30BARHES, O BIUIAAE POCCHICKAX U 3apyOeKHEIX YIEHEIX B pasBUTHE OUONOTHH;

BIIAJCHHE CHCTEMOH GUONOTHIECKHAX SHAHMM, XOTOPas BKIIOYAET: OCHOBOIIONArAONIke GHONOTHIECKHe TEPMUHE] ¥ MOEATUA (JKH3Hb, KIETKA, OPraHu3M,




meTabom3M, roMeocTas, CaMOpEryILIHs, CaMOBOCHPON3BEEHUE, HACTEACTREENOCTS, HaMEHTHBOCTb, POCT | pasBuTHE), OHOMOTHYECKKHE TeOpHH (KIIeTOUHAS
reopust T. IlBanma, M. linefinena, P. Bupxopa, XpoMoCOMEAS TEOPHS HACTEICTBEHAOCTH T, Mopraga), yaerus (H.J. Barunosa — 0 IenTpax MEOroo®pasus u
TIPOHCXOMKACHES KYIBTYPHBIX PACTCHIH), 3aKOHbI (eNHHOOOpa3HI IOTOMXOB [IEPBOTO HOKONEHES, PACIIEIUICHIS, THCTOTE! IAMET, HE3aBUCHMOr0 HACHELOBAHHS
T'. Menmend, roMOIOTHYECKHX PANOB B HACIEACTREHEOM MaMeHIuBocTH H.. BapunoBa), IpeHIMnE! (KOMIIEMEHTAPHOCTH);

BIGACHHAC OCHOBHEIME METOINAMM HAYHYHOT'O IO3HAHHS, HCHONE3YeMHIX B OHOMOTMYECKHX HCCIESHOBAMMIX JKUBLX OOHEKTOB (ONHCAHHE, H3MEDEHHE,
HabMONEHRE, DKCIEPUMEHRT); _ _ _

YMEHHE BRINCILITE CYMECTBCHHBIC IPH3HAKH: BEPYCOB, KISTOK MPOKApPHOT # JYKAPHOT, ONHOKIETOUHBIX M MHOTOKIETOUHBIX OPraHU3MOB, B TOM THCIIE
Oaxrepnid, rpuboB, pacTeHnit, JKEBOTHEIX M WEJIOBEKA, CTPOSHHS OPraHOB ¥ CHCTEM OprasioB pacTeHHi, >KUBOTHEIX, JEI0BEKa, IPOIECCOB KI3HENEATENIEHOCTH,
TPOTEKAIOIIIX B OpraHI3MaX PACTEHHH, MUBOTHEIX M MeNoBeKa, GHOTOTHYECKIX IPOMeccos; 00MeHa BemecTs (MeTaGoNu3M), IPERpatieH s SHePray, 6P oKeH s,
aBTOTPOQHOTO H reTEpOTPOPHOTO THIIOB MATAHYS, (JOTOCHHTE3A X XEMOCHHTE34, MUTO034, Mei03a, TaMeToreHe3a, SMOpHorenesa, mocTIMOPHOHANLHOO Pa3BHTHS,
PasMHOXCHUA, AHAMBANYAIBHEOTO DA3BATHS OPraHm3Ma (OHTOTeHe3a), B3anMOIeHCTBHS TEHOB, TETEPO3ECa, HCKYCCTBEHHOTO 0T60pa;

YMCHHE yCTaHARTHBATS B3AWMOCBA3N MEXIY OPTaHOMAAMH KJIETKH i MX (YHKIHAME, CTPOSHHEM KIETOK DAsHBIX TKAHeH M HX (YHKIHIME, MENTY
OprasaMy ¥ CHCTEMAMH OPratoB y pacTeHuil, JKUBOTHEIX ¥ YeNOBEKa M MX (DYHKIHIMH, MEXIY CHCTEMAMHE OPIaHOR M HX (YHKIIHIMH, MEXTy 3TAlAMH o0MeHa
BEIIECTB, STANaMy KIETOTHOTO LHKNA M JKMSHEHHBIX LHKIOB OPTaHH3MOB, JTallaMH 3MOPHOBANBLHOTO DA3BHTHSA, TEHOTHIOM U (eHoTHIOM, (EHOTHNIOM H
(haxTOpamMu cpenbl OOHTAHN;

YMEHUC BELIBIATS OTHHIHTEILHEIS IIPH3HAKY JKHBBIX CHCTEM, B TOM THCIE PACTEHHIM, IHUROTHEIX B YeJOBEKA;

YMEHHC HCIIONE30BATH COOTBETCTBYIONIME apryMEHThl, OHONOTHYECKYIO TEPMITHONOTHIO ¥ CHMBOIHKY Il JOKA3aTeNECTBA POICTBA OPraHu3MOB PasHBIX
CHCTEMaTHIECKHX TPYIIIT;

YMEHHE pemaTh GHOTOTHIECKHS 3aKaty, BHISBILITS IPHIUHHO-CIIEICTBEHHEIE CBI3Y MEKAY HCCIEIYEMbIMA GHONOITIECKIMY IIpoLeccaMid B ABIICHAAMIH,
ZienaTh BBIBOJEI U IIPOTHO3BI Ha OCHOBAHNH NOIYIEHHEIX Pe3yNLTATOR;

YMEHHE BHITIONHATD Na00paTOpHbIe H IpaKTHIeckye paGoThl, COBIEOIATE IpaByIa mpH paGoTe ¢ yIeGHEM ¥ NaGopaTOpHEM 050Dy NOBAHIEM; .

YMeHHe BEIIBHIATh THIOTE3Hl, MPOREPATh MX IKCHEPHMEHTATHHEMHU cpepcTBaMy, (GOPMYIHPYS Neib MCCISNOBAHHS, AHANH3MPOBATH HONYJYEHHEIE
Pe3yIbTATEL ¥ HeNaTh BEIBOLEL,

YMCHHE yIaCTBOBATE B YIEOHO-HCCIeOBATEMLCKOH paboTe 0 GHONOTHH, SKOOTHY I MEHIIEHE, IPOBOHMOH Ha 6a3e MIKONBHEX HAYIHBIX OOLIECTE, K
ITYGITHO IPENCTABIATE IOMYIEHHEIE PE3YILTATh! HA YISHIUECKHX KOH(EpeHIHsX;

YMEHHE OLCHHBATL STHYCCKHE AaclIeKThl COBPEMEHHBIX MCCIEAOBaHMit B 0ONAcTH OHONOrME M MENUIHHE (KJIOHHPOBAHHE, NHCKYCCTBEHHOE
OTUIONOTBOPEHUE, HAPABIEHHOE H3MEHEHHE ISHOMA I CORJAHAE TPAHCTEHHELX OPraHUu3MOB); _

YMEHHUE OCYIIECTBIATH OCOHAHHEN BEIG0P GyMymiel MpodeCcCHOHANEHOR LeSTENBHOCTY B OONACTH OHOIIOTEM, METANNHEL, OHOTEXHOOTHE, BETEDHHAPUH,
CEIBCKOTO XO03THCTRA, IHMINECBOH IPOMBIIIICEROCTH, YIIYGILITs I03HABATENEHbIN HATEPEC, HATPARNEHHEIA Ha OCO3HARHBIE BEHIGOP COOTBETCTBYIOMIEH npodieccn
H OPOZQILKEHHRE HHOIOTMYECKOro 06pasoBaHIs B OPTAHH3AKSIX CPEIHEr0 IPOpECCHORAIBHOTO i BLICIIErO obpazopanms.

IfpeaveTHble pesyAbTATHI OCBOCHIIT COREPRANYS yaebHOre npemvera «BHoJOrHsD Ha yrixyonénuoM yposae B 11 kaacce:

¢hOPMIPOBAHHOCTE 3HAHAH O MECTe M POIM GHONOTHE B CHCTEME €CTECTBEHHBIX HAYK, B dOpPMHEPOBAHTE COBPEMEHHON ECTECTBEHHO-HAYTHOR KapTHHEI
M¥pa, B IIO3HAHHH 3aKOHOB IPHPOJIE! ¥ DEMICHAR SKONOIMYeCKAX MpobieM YeI0BEIeCcTBa, & TAKKE B PEIICHHE BOIPOCOB PAMOHATBHOIO IPHPOXOTIONLE3OBaHAs, 1
B (pOPMHPOBAHEE IEHHOCTHOTO OTHOMGHES K IIPHPOLe, OBMECTRY, HeNOBEKY, 0 BKIANE poccHHCKUK ¥ 3apyCeKHEBIX YIEHBX-0H0I0TOB B Pa3sBHTHE OHONOTHR;
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YMCHHE BAaNETh CHCTEMOH OHONOrHYECK® 3HAHMME, KOTOpas BKIOYAET ONpeNeNeHHs ¥ NOHIMAHHE CYIIHOCTH OCHOBOIONATAIOIIHX GHONOTHUECKHX
TEPMHUHOB M MOHATHH (BUA, 3KOCHCTeMa, Gmocdepa), Buonornyeckue Teopun (3BOMOIEORHAT Teopis U. Japsupa, CHATETHYECKAS TEOPHS IBONIONNA), YICHHS
(A.H. CepeprioBa — o myTsix m mampapneHmsx ssomomus, B.M. Bepmagckoro — o buocdepe), zaxomn! (reneruyeckoro pasgosecus L. Xapnu 1 B. BaiiuGepra,
3apopunesoro cxoncrsa K.M. bopa), npasuna (murmmyma FO. JIn6rxa, 2K0,10THIeCKO MHpaMEIL] SEEPTEY), FANoTessl (TanoTesa «Mupa PHKy V. ['unGepra);

YMCHHC BIaf€Th OCHOBHBIMH METOZAME HAYTHOI'O IMO3SHAHHA, HUCUOILE3YEMBIMH E OMONOTHYECKEX MCCHENOBAHHIX J>KHBEIX OOBEKIOB H 3KOCHCTEM
(omucanue, usMepenue, HAGIIONCHNE, IKCIEPHMEHT), CIIOCOOAMHY BBISBIEHES ¥ OHCHKH AHTPOIIOTEHHEIX H3MEHEHII B IPAPOE;

YMEHHE BHILCIITH CYINECTBEHHBIC HPHIHAKH: BHZOB, DHOYEOHEHO30B, 3KOCHCTEM M Guochepsl, cTabuIHsHpyIOmero, ABHKYIIETO H Pa3phIBAIONEro
€CTECTBEHHOTO OTOOpa, AIVIONATPHIECKOr0 H CHMIATPHUECKOT0 BHAOOODA30BAHMS, BIMSHHS MBIDKYIOWX CHI OSBOMIONMH HA TeHO(OHZ IOIIYMSIHH,
IpHCTIOCOOIICEIOCTH OPraHM3MOB K CPene OGUTAHHS, YePENOBAHEST HATPABNEHHH SBOMIONAH, KDYTOBOPOTA BEIECTB ¥ OTOKA SHEPIHH B JKOCHCTEMAX;

YMCHHE YCTaHABIUBATE B3AMMOCBASH MEXIY MNPOLECCAMH JBOJIOMMHM, IRIDKYIIHUME CHIAMH 2HTPOIIOTEHE32, KOMIOHEHTAME Pa3fHYHBIX SKOCHCTEM H
OPHCIIOCOONESHHAME K HUM OPTaHH3MOB;

YMEHHE BELIBIATE OTNHIHTEIBHEIE NPU3HAKH HBEIX CHCTEM, IPHCIOCOONEHHOCTE BHIOB K Cpee 0OuTaHMA, 20H0THYIECKHX 1 OMOTHIECKAX KOMITOHERTOB
DKOCHCTEM, B3AHMOCBI3eH OPraHu3MOB B COOGIIECTBAX, AHTPOIOTEHHEIX HAMEHEH H B SKOCHCTEMAX CBOEH MECTHOCTH,

YMEHHC HCIONBb30BATh COOTBETCTRYIOMIME aPIYMEHTHI, OHONOTHICSCKYIO TEPMUHONOIHIO A CHMBOIHUKY AN HOKA3aTeMbCTRA POICTBA OPraHH3MOB PAsHbIX
CECTEMaTHHECKHX IPYINl, B3aUMOCBA3Y OPTaHU3MOB M CpEmEl OOHWTAHHS, SNUHCTBA YENOBEISCKUX DPAac, HEOGXOMWMOCTH COXPAHEHUs MHOTOOOPA3HA BUKOB H
9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHS IIPHPOIEI K YEITOBEIECTRA,

YMEHHE PEmaTh GHONOTHIECKHE 3/1a4H, BEIABIATS IPHUHHHO-CIEACTRCHHEIE CBA3H MEIIY HCCISAYeMbIME GHONOHIECKAME IPONECCaME 1 SRIEHIIAME,
LENaTh BEIBOMBI M IPOrHO3EI HA OCHORAHHE NOJMYICHHEX PE3yIBTATOR;

YMEHHE BBIIONHATE TAG0PATOPHEIE B MPAKTHYECKEE paGoThl, COBNONATE MpaB’ia IpH paGoTe ¢ YIeGHEM | JIaG0paTopHEIM 0G0pYIOBAHAEM;

YMEHHE RBEIIBUTATH THIIOTE3EI, OPOBEPATE HMX 3KCIEPEMEHTANBHBIMH CPEACTBAME, (OPMYIHPYS Uelk HCCHEHOBAHMS, AHATH3HPOBATL NOJIYUEHHBIE
PE3yILTATEL ¥ JEeNaTh BEIBOIEL, _

YMEHHE YJaCTBOBATE B Y4eOHO-HCCIEN0BATENBCKON PAGOTE 0 GHONOTMH, KONOTHE ¥ MEIUIIEE, IIPOBOIUMO} Ha 0a3¢ MIKONBHEIX HayIHHX 0OINEeCTB, K
IryONMYHO IPEACTABNATH IOy ICHEEIE Pe3yIbTaThl Ha YISHHIECKITX KOH(DEPEHIMISsK,

YMCHHC ONCHHBATH THIIOTE3El H TEOPHH O NPOHCXOXICHHH JKH3HH, WEHOBEKA H UCIOBEYECKMX pac, O UPHYMHAX, NOCIEACTBUAX H crocobax
IpEeAOTBpaNIeH s II00aTbHBIX H3MEHEHuH B 6uochepe;

YMEHHE OCYIIECTBIATE OCO3HAHHENA BEIOOp Oymymmed mpodyecCHOHANBHON AEATENSHOCTH B 0O6MacTH GHONOTHH, 3KOMOTHE, IPHPOIONOIBIOBAHHSL,
METUNMEBL, OHOTEXHONOIMH, ICHXONOTHY, BETEDHHAPHN, CEIBCKOTO XO3HCTRA, MHINEBON IPOMBIIICHHOCTH, YTIYGIITh OSHABATENBHBIH HHTepec,
HAIDABNCHHE! HA OCO3HAHHBIA BHIGOpP COOTBETCTBYIOMIEH MPOMECCHH U IPOKOIUKEHHE GHOJNIOTHIECKOTO 00pa30BaHWs B OPraHHU3AUMASX CpPEHHETO
HpoheCCHOHAIBHOTO ¥ BBICINETO 06pa3ORaHm].



CO,IEEI].’)R&HHB npenmera

Conepixanue abyuenns B 10 xnacce.

Codeporcane npozpammei, gudenennoe KYPCUGOM, He BX00UN1 6 NPOBEPKY 20CYdAPCINGEHHOT UM02060il ammemarjuy (THA).

Tema 1. Bronorns xax Hayka.

CoBpemensas GHONOTHI — KOMIUTEKCHAS mayxa. Kparkas meropums passurms 6momorym. BuONOrmIecKme HAYKH # H3YJaeMBIE MMM IIPOONEMEL
DyHNaMeRTAHBE, MPHKIANHLE I TOHCKOBLIE HayJHLIE HCCIEHOBAHAY B GHOIIOTHY. : ‘

3Hauenme GuonorHK B BopMEpPORAHTH COBPEMEHEOH eCTECTBEHHO-HAYIHOM KapTuKE! Mupa. IIpoheccry, cassanmse ¢ Guonorueit. SHaTeEne GHONOrHH B
TPARTHYECKOH AEATENBHOCTH 9EA0BEKA: METUITUEE, CETHCKOM X035/ CTBE, IPOMBIIUIEHHOCTH, OXPAHE IPHUPOIEL

JemMoncTpanuy:

IToptpersr: ApmcToTens, Teodpacr, K. JTunneit, JKB. Jamapx, Y. Hapsun, V. Capeeit, I'. Mengens, B, Bepumanckait, VL.II. ITaznos, .M. Meyruxos,
H.H. Baemnos, H.B. Tamodees-Pecosernit, k. Yorcon, @, Kpax, J1.K. Benses.

Tabmamzsr w cxemer: «CBa3s Guonornd ¢ Apyrumu Haykammy, «Cucrema GHOTOTHYECKHX HAYKY,

Tema 2. JKusble cacremsr 1 ux H3ydeHHe,. ‘

JuBBle CHCTEME! KaK NpemMeT H3yueHws Guonornd. CroficTsa HHEBBIX CHCTEM: CAMHCTBO XHMUYECKOTO COCTABA, NHMCKPETHOCTE H UEXOCTHOCTH,
CILOKHOCTE ¥ YIOPSAOIEHHOCT: CTPYKTYPHI, OTKPLITOCTS, CAMOOPTARM3AITIS, CAMOBOCIPOH3BEACHMUE, Pa3APAXHMMOCTD, H3MEHUNBOCTh, POCT H PasBHTHE,

YPOBHH OpraMusalldH JKHBLIX CHCTEM: MONEKYIAPHEM, KISTOYHEIM, TKAHEBBIH, OPTaHH3MEHHbLI, TOMYNSIIOHHC-BALOBOH, SKOCHCTEMELIH
(GmoreonenoTiyeckuit), GmochepHsri. Ilponeccsi, mpomcxoismue B SKHBBIX crcTeMax. OCHOBHbLIE npu3Baky xEBoro. JXuzHe Kax ¢opMa CyMEeCTBOBARMS
Martepun. Haykn, H3yuaronie sxeBse cCHeTeME! Ha PasHEIX YPORHAX OpraHM3alHy.

Vzyuenme ixuBEIX cucTeM. MeToms! GHOIOCHYECKO Haykd. Habmonenwe, msMepeHHe, sKcmepHMEHT, CHCTeMATH3AmEs, MeTaamamms. IIOHSTHE O
38BHCHMOH M HE3aBHCHMON IIEPEMEHHOI. {Inanupopanme sKcmepmMenTa. [[OCTANOBKE M mpoBepKa THNoTe3. Hymepas rumoresa. I'IOH;I'_l:_ne BEIOODKH u ei
JOCTOBEPHOCTS. Pas6poc B GHONOrHIecKirk nanHErK. OneHKa J0CTOBEPHOCTH NOXYICHAETY. PE3YILTATOR. [IPEHHE! HCKAYKEHNS PE3YILTATOB SKCICPHMEHTA.
IlonaTre craTuCTHYECKOro TecTa,

Tabmup u cxeMbl: «QCHOBHBIE NPU3HAKY KUBHUY, «bronormaeckue cucteMs», «CBORCTRA >KEBOH MaTepui», «Y pOBHY OpraHH3alFEy KEBOH MPHPOILD,
«Crpoenne JXUBOTHOH KieTimy, «Tkanm KUBOTHBIX®, «CHCTeMB! OPraHOB YeTOBEIECKOTO OprasiaMay, «byoreonenosy, «Brochepay, «MeToxE! H3yIeHHIS KUBO
IPHEPOIED).

Ipakrraeckas pa6ora «¥cnons3oranme PA3IHYHBIX METOMOB IPH M3YIEHUH KUBBIX CHCTEMY.

Tema 3. Braonxorns kieTky. '

Krerka — crpyxryprO-(yHIImOBABEAS €MHANa JK#BOro. Mcropusa oTKpeITHI KIeTkH. Padore: P. I'yxa, A. Jlepenryxa. Knerounas teopust (T. Illean,
M. lilnefinen, P. Bupxor). OCHOBHEIE MONOIKEHIS COBPEMEHHOM KNEeTOYHOMH TeOPHH.

MeTomer MoNeXynsSpHOM W KIETOWHON GHOIOrMH: MEKPOCKOIHS, XPOMaTorpapus, smeKTpodopes, METOA MEHUeHEX aTOMOB, ME(QMEpeHIlHamsHoe
UEHTPH(YTEPOBAHKE, KYITHTHBHPOBAHAE KIIETOK. DJIEKTPOHHAS MEKPOCKOIIES.

JlemoHcTpanym:

Hoprpersr: P. Tyx, A. Jeperryx, T. Ileams, M. leinen, P. Bupxos, K.M. Bap.
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Tabmust u cxemsr: «CBeTOBOMR MHKPOCKOTI», & JLEKTPOHHDIH MUKPOCKO», «HICTOPIS PASBUTHA METONOB MHKPOCKOIIHE,

Tema 4. Xumugeckas opranmsanus rrericn.

XuMudecKuil cocTaR KIeTKy, Maxpo-, MHKpPO- B yIbTPaMEKpOsIeMenTE. Boza 1 eé POIb KaK pacTBOPMTENS, PEareHTa, yYacTHE B CTIPYKTYPHPOBAHMIY
KIIETKH, TeIIOPEeryanny. Munepansueie BemecTa KJIETKY, BX GHONOrmaecKas poss, Pofb KaTHOHOB M AHHOHOB B KIETKE. :

OpraHugecKkyue BeIIECTBa KIETCH. Buonornueckue HOJEMEPE!l. bemm. AMHHOKECHOTHBIH COCTAaR OEIIKOR, CIpykTypE!l OERKOBOH MONEKYIIEL [Tepeaamas
CTPYKTYpa ©OeNKa, NEnTHHHAS CBA3b. Bropmamas, Tperudmas, werpepruumas CTPYXTypH. [emarypamus. Cpoiicta Genxos. Kmaccmuranus 6emcos.
Bronormaeckue dymximy Gemos. : : ' 5

Yrnesone:. Morocaxapuzst, AHCAXAPHNEL, OMUrOCAXapHIEl K fomicaxapuasl. OGO InaH cTpoeHus X (HIMKO-XMMUTeCKHe CRONCTBA YTHCBONOB.
buonorugeckue Gymwmmm yriesomos,

Jgmaper, T HAPOpRIBEHC-THAPOPOBHEE CBOMKCTRA. Kiaccrburanus munwnos. Tpurmamepums, docthonnmmapr, BOCKH, CTEPOHABL BHONOTHUYeCKHE
(yscnmn mmInos. Obme CBORCTBA BHOIOTHIECKIX MeMOpaH — TeKyqecTs, CIOCOGHOCTE K CaMO3aMBEIKAHHIO, IOMYIPOHNIAEMOCTD.

Hyxnernossie xuciorsr, JHK 1 PHK. Crpoenue ByxnenEOBLIX KuenoT. Hykmeotumet, Upmanun xommaemerTaproets. [Ipasuno Yapraboa. Ctpyxrypa
JHK — aeotmas crHpais. MecToHaxOxIeHHe 1 OHONOITIECKHE (byaxmen THK. Bumsr PHK, @ynxuum PHK B xerke.

Crpoerme Monexymst AT®. Maxkpospraraeckue ceazu B Momexyie AT®. Bronoraaeckae dyurmma AT®. BoccTaHOBICHHBIE TIEPEHOCTHKH, HX (OYHKIMH B
xnetke. Cexsenuposanue JTHK.

CrpykrypHas GHOTOTH: GHOXMMETIECKHE 1 OrodusrIecKre HCCTENOBAHNS COCTABA 1 IPOCTPAHCTBEHHOM CTPYKTYDE GHOMOIIEKY L.

HemoHcTpanmu:

Hoprpetsr: JL. ITommgr, Tx. Yorcon, ©. Kpux, M. Vunxuac, P. Gpanxmy, ©. Canrep, C. [Tpysunep.

Hrarpamet: «Pacnpesenense XUMIECKEX HIEMEHTOR B HeKUBOK UpHpoOey, KPacupesenenye XUMIIeCK X JMEMEHTOB B JHBOM IPHPOLL.

Tabmunel 1 exemMur: «llepHomEvcckas TabMIA XMMUYECKAX 3MEMEHTORY, «CTpoeHre MONEKYNEI BOMED, «BEIecTsa B cocTaBe oprasusMoe», «CtpoeHre
Monekynsl Genka», «CTpyKTypsl Genxopoi MONEKyIED», «CTpoeHHe MONEKyN yrieeomos», «CTpoerue MOJIEKYJI JNHIHAOBY, ((HyIfJ'IeHHOBBIe KHICIIOTEDY,
«Crpoenue Monexyis: ATD. -

JlaGoparopras pabora «ObHapy:rerne GeKOR ¢ HOMONIBIO KAYeCTREHHBIX peaxmity.

Tamsr xneTok: sykaproTrIeckas u IEpoKaproTHYeCKad, CTpYKTYpHO-yHKIMOHATEHEIE 06paloBAHES KIETKE. ) )

Crpoenre mpoxapmortmueckod xmeTiw. Kiierowmas crenka OakTepuit W apxeit. QcoBeHHOCTH CTPOSHHsI TeTepOTPOQHOE u  aBTOTpO(HOIM
IIPOKAPHOTHIECKIX KINeTOK. MeCTO 1 poss MpOKapHOT B GHONEH034xX. )

Crpoenrre u (yEKIHOREpOBaKE QYKapHOTHIeCKOH KieTkw. [lnasMaTueckas membpama (mmazmanemma). CTpykTypa IIa3MaTHYECKOH uMEMﬁp&Hb{.
TpaHCIOPT BENIECTB wepes Ia3MaTHIeckylo MeMbpany: maccHBHLDL (TuddysHsi, obnerdaéumas muhy3us), aKTABHEB (NEPBHUHEBIL ¥ BTOPHIHEIA AKTHBHBIE
Tpascnopt). IlomympormrmaemocTs MemOpaner. Pafota HaTpmit-Kamweporo Hacoca. DHAOUNTO3: MHHOIMTO3, (harcuHTos. DKIOLWTo3. KIETOUHAS CcTeHKa.
CrpykTypa ¥ (pyHKIHE KIIeTOYHOMH cTenKy pacTeruit, rpmbos.

IluTonnasma. ITatozoss. Llarockener. HBmxerne muronnasMer. OpraEoubl KITETKH. Ongomembparsbie OpradOMAE KIETKH: SHAOMIASMATHICCKAS CETh
(3IIC), amuapar Ionsmxg, TH30COMB, ¥X CTPOEHHE W GyHKuay. B3auMocBIss oxBoMeMbpaHEEX OpraHoHAoB KIeTKH. CIpoeHre TPaRyNSIPHOTO PETHKYIyMA.
CuHTe3 pacTBOpEMEX - 6emxop. CHETE3 KIETOTHERX MemOpan. Imamcmii (arpamynsapHEl) sHIomIasMaTHIeCKHit perukynym. CexperopHas (GyEKUES anmmapaTa
Tomsmu. TpancmopT BemecTs B KIerKe. Baxyomu pacrarensaemx xinetox. Kierowmsit cox. Typrop.
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TT0RyaBTOHOMEbIE OPraHOMALI KIETKH: METOXOHAPHH, nnacTunsl. CTpoerue ¥ QYHKIUE MUTOXOHAPHH K INIACTHA, [lepBreEbe, BTOPHYHEIE W CIIOWHbIE
IIACTHIE! (hOTOCHHTEINPYIOIIUX YKapHOT. XIIOPOIUIACTE], XPOMOINACTSI, JEHKOIIIACTI BBICIINX PACTCHIH.

Hemem6paHHBE Oprasoumsl xneTky CTpoerwe ¥ (QYHKIME HEMEMOPAHHLIX OPraHOHIOE KJETKH. PHOOCOMEL MuaxpodrnaMenTsl. MBIIETHBIE KISTKH.
Muxpotpyboaxu. Kneroussni nesatp. CTpoenre B ABHIKEHNAE KIYTHKOB B PECHITEK. MerkpoTpyGouKy TuToNRa3MS!. LeHTPHONIE.

Slmpo. O6onouxa SApa, XPOMATHH, KAPHOMIA3MA, SUYPHIIKE, FIX CTPoeHMe B byHRKIN. SAepHBiT GeNnKoBpi MaTPHKC, [TpoCcTPasCTBEHHOS PACTIOIIOJKEHHE
XpoMOCOM B mHTephazHOM Axpe. Benky XpoMaTHHa — TECTOHEL :

Kiteroqnrle Brmouesns. CpaBHATENEHAS XapaKTepUCTHKA KIIETOX 3YKapHOT (DACTHIENBHOM, XIBOTHOH, rpuGHOI).

JeMmoHCTparmy:

IMoprpetsr: K.C. Mepexxorckwii, JI. Mapryiic.

Tabmumet u cxembl: «CTpOeHAe SyKapHOTHHecKoH kierkdy, «CTpocHHe MWBOTHOH KieTkm», «CTpoeHue pacTHTENbHOR KaeTkuy, «CTpoenue
MUTOXOHAPHIY, «S1apo», «CTpoeHHE IPOKAPAOTHIECKOH KISTKHY.

Jlaboparopras pabota «¥zyueHre CTpOeH s KieTOK PasiHIHEIX OpPraHH3MOBY.

Jlaboparopras pabota «ViccnenopaHue MIa3MONK3a U ASTIA3MOIH3A B PACTHTEIBHBIX KIETKaX.

Tenra 6. OGMeH BEIEeCTE M NpeppalleHHe JHEPIHH B KIETKe.

ACCUMANIUES H IECCHMUIIIHS — JBE CTOPOHLI MeTaGoimama. Turel ofMeHA BEmIECTB: ABTOTPOQHEN H TeTepOTPOdHEH. YuacTue KHUCIOposa B
o6GMeHHEIX TIponeccax. DHepreTaueckoe obecneueHne kuerky: npespamerme ATP B OOMEHHBIX IPONECCaX. depMEHTATHBHEI XapakTep PEaxIuil KISTOIHOIO
Merabomiama. (DEepMEHTsI, UX CTpOeHHe, CBOMCTBA W MexammaM meficrems. Kodepmenrsl. Ormiang (GepMeHTOB OT HEOPraHHvecKHX KaTali3aTopoB. Bemm-
aKTIBATOPLI H OENKA-HHIHGRTOPEL. 3aBHCAMOCTS CKOPOCTH (PepMEHTATHBHBIX PEAKIH OT PasiHYHbX (haxTopoB.

ITepBHETHbIA CHHTE3 OPraHmdecKuX BemecTs B Kierke. Porocmures. Ceeropas u TeMHOBas (asel. IIPOXYKTHBHOCTS poTocHHTe3a. BIHsAHUE PASIATHEI
(aKTOPOR Ha CKOPOCTH (POTOCHHTESA. JHATCHNHE (JOTOCHHTE3A.

XemocuuTes. Pasnoobpasie OpraHU3MOB-XEMOCHHTIETHKOB: HUTPH(QHIHPYIONTHE GaKTEPUH, Kene300aKTepHl, cepoOaKTepHH, BONIOPOLHEIC OaxTepuin.
3Hadenye XeMOCHHTE3A. -

AmaspobEbie opraguaMel. Bumsr Gpoxcerms. IIponykTsl OposkeHus ¥ HX HCHOJNB30BAHHE TEIOBEKOM. AHaspoOHEIE MHKPOOPTEHKMIMBI KaK OOBEKTEHL
H6HOTEXHONOrHH i BO30yauTEH OoNe3HeH.

A5pOGHEIE OpraHu3MEL DTAIE SHEpTeTHIeCKoTo 06Mera. IT0AToTOBETEMEHEN 3Tar. I'IHKo#)3 — GECKHCIOPOAHOE PACHISILICHHE IIIIOKO3bL.

BHONOTHYECKOES OKVCHEHNe, MM KIeTOYHOe HBIXaHde., PoJb MUTOXOHApPHHE B Ipomeccax OMONOTHIECKOTO OKHCIICHHS. ITpxnrIeckEe  PeaKmim.
Orucimurensroe hochopmwmuposanue. [IpermMymecTsa adpoGHOro MyTH 0OMeHa BEIIECTB HePen araspobHENM. DPPEKIUBEOCTE IHEPTETHIECKOTO obmeHAa.

JemorcTparm: ' '

Tloprperss: 1. Ipucram, KA. Tevupsses, C. H. Busorpaxckuit, B. A. DHreisrapar, T1. Mutuemn, I'. A, 3apap3uH.

Tabmumet 1 cxemsl: «PoTOCHETEs», «DEepreTryeckui obmer», «BrocHHTes Gemxay, «Crpoerue gepMenTay, KX EeMOCHHTE3Y.

JlaGoparopeas paborta «/syTerue GepMERTATHEHOY0 PACHISIUICHHA NEPOKCHAA BONOPO/A B PACTATENBABIX 1 JXHBOTHEIX KIETKAXY.

Tema 7. Hacaeacreenuast uadopManns 1 peasnsauus e€ B KIEeTKE,

Peakmus MATPUYHOrO CHATE3a. [IPHEIMI KOMIJIEMEHTAPHOCTY B DEAKIMAX MaTPHIHOIO CHHresa. Peamusanyd HacHeNCTBEHHON HH( OpMalmH.
TeHeTHueckmit xom, ero cpoiicrea. TpaHCKpHEIIES — MaTpyombii cuares PHK. TIpHHEIPNEL TPaHCKPHUIMMI: KOMIUIEMEHTEPHOCTE, aHTHNAPAIICIBHEOCTS,
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ACHMMETPHIHOCTE.

Tpancnsnms 1 e8 sramsl. Yeacrue TparcnopTHEIX PHK B 6uocuuTese Genxa, VenoBms GHocHETe3a GeKa. Kopgupopanne aMHHOKHCIOT. Poibs pmfocoM B
OuocmHTe3e Genxa.

' Opraspsanms reHOMa y NpoKapHoT & SYKapHOT. PeryJsamus akTHBHOCTH IE€HOB Y IIPOKApHOT. IHMIoTesa onepora (. XKawob, XK. Maro). Perynsmms

0OMERHEIX mponeccos B wietke. KieTommniit romMeoctas.

Bupycer — gexnerowsse dhopMBI Wu3HM T OGmTaTEEIE napa3urel. CTPOEHHE IPOCTEIX ¥ CIOXKHBIX BAPYCOB, PETPOBHPYCOR, SaKTepHOdaros.

Bupycrrie 3abonesanns genosexa, IHBOTHEIX, pacterwit. CIIM]I, COVID-19, conpansHEse I MeTHIUHECKES OpoGAEMEL

HeMoHrcTpanm:

Hoprpersr: H.X. Komsnos, [[.1. Vzanosckmit.

Tabmauer u cxemsr: «BrocunTe? Genkay, «eHeTRYCCKHET KoI», «Bupycr», «Baktepuodarmy».

Tema 8. usHennsIi gurn KixeTy.

Krnerowsenit myxi, ero meproms: u perymanus. Mutepdasa u mMuto3. OcoDEHHOCTE NpONECCoB, TPOTEKAIOMUX B nuTepthase. IlonroToBKa KIETKH K
nmenenmo. IpecarreTaaeckuit (mocTMETOTHYECK ML), CHETETHIECKUH ¥ [OCTCHETETHUECKH i (mpemuToTHIECKIIT) TIEPHOAbl HHTEP(AsEL.

- Marprrangit curtes THK — pennukanms, Npaanemer permixanus JTHK: KoMIUIEMEHTAPHOCTS, IOJYKOHCEPBATHRHEI CHHTES, AHTHIIAPATIEEHOCTE,
Mexaruzm pemmuxanym JHK. Xpomocomst. Crpoerme xpomocom. Temomepsr ¥ TenoMepasa, XpoMOCOMHEBIH HalOop KHeTKM — KapHoThn. JEmNoOMHLE #
FaIOEHbIH HAGOPEI XpoMOocoM. ['oMonorHaHEe XpoMocoMst, TTonoBse XPOMOCOME].

Henenwe ety — muros. CTamum MUTOa ¥ [IPOECXONAMME B HHX IPONECCHL. THIEI MuTo3a. KapHOKHHE3 M MHTOKMHE3. BHONOrHYECKOe 3HAYenme
MHTO3a.

Peryamnus MATOTHYIECKOro IHKIA KISTKI. HporpaMmupyemas KireToqHAaS MEGENs ~ ATONTO3.

Kierouroe sap0, XpoMocoMs!, hYHKIMOBANLHAS TEHOMEKA.

HeMorcTparum:

Tabmuie: 1 cxemel: «)KHU3HEeHHBR LUK KITETKIY, «MuTo3y, «CTpoeHne XpoMocoMy, «Permmmrans JTHE».

Tema 9. Crpoenne u pynxmmn opranuzmos.

Brosnoruyeckoe pazHoo6pasie OpraHH3MOB. OmsoxneTodsse, KONOHHANLHEIE, MEOTOKIETOYHELE OpraHH3MbL

OcCobeHHOCTH CTPOCHES H IKH3HEMEITENEHOCTH ONHOKIETOYHEIX OPTanM3MOB. baxrepun, apxew, ONHOKIECTOUHEE [PHOLI, OAHOKIETOIHEIE BOHXOPOCIH,
APYrue DPOTUCTEL KONOHAANBEEIE OpragHaMEL.

BsaumocBa3b gacTell MHOTOKNETOTHOrO opramysMa. TKAHH, OPraHb! ¥ CHCTEMET opragoB. OpraunsM Kax eIuHoe Heroe. I oMeocTas. 3

Txasm pacrenmit. TUIb pacTATENLHEX TRAHEH: obpasopaTensHas, MOKPOBHAS, IPOBOAAINAS, OCHOBHASL, MEXanuyeckas. OcoBeHHOCTH CTPOCHNA, (DYHKITHIA
H Pacriollo}KEHHs TKaHEeH B OpraHax pacTeHui.

Txamw sxBBOTHRIX ¥ yemoBeka. THIE XHBOTHBIX TKANE: SIHTENMAILHAL, COSTUHETENbRAL, MblLIednad, HepBHas. Ocoberroctr cTpoeHus, PyBrmEl u
DPAcloNOKEEH TKAHEH B Oprafax JXHBOTHEIX H YeIOREKA.

Opragst. BereTaTusHble # regepaTHEHbE OpraHbt pacTermit. OpraHs: ¥ CHCTeME! OPraHOB JKHBOTHEX U TeNOBeKa. OYHKINE OPraHoR | CHCTEM Opra=EoB.

Onopa Tena oprammsmos. Kapkac pacTermi. CKENeTs! OZHOKIETOYHBIX H MEOTOKICTOTHEI JXHBOTHBIX. Hapyxwusii 7 BHyTpeHHuH ckener. Crpoenne u
THOBI COSTHHEHMI KOCTEH,



Hswoxerne OpraHusMoB. JIBIMKeHHE OXHOKIECTOQHBIX OpPraHHIMOB: aMEOOmAHOe, JIYTHKOBOE, pPECHU4HOe, JBYKEHHE MHOTOKIETOUHBIX DPACTEHEL:
TPOTHM3MEL ¥ HACTHH. [[BIOKEHHe MEOTOKNETOUHBIX JKIBOTHEIX 1 YEIOBEKA: MBIIIETHAS CHCTEMA. Peduexe. CreneTHsie MBINILE! B HX paboTa.

IIurasme opranmsmMoB. IIOrNOINEHME BONBIL, YIIEKHCIOrO Ta3a M MHHEPaIBHEBIX BENIECTE pacTeHusaMe. [TuTanwe »WMBOTHBIX. BHYTPHIIONOCTHOE M
BHYTPHEKTICTOYHOE [HUMeBaperye. [TuTanre HO3BOHOUHBIX MHBOTHGX. OTHENE! NHINEBAPHTENHHOTO TpakTa. IImmerapuTensusie Kenessl. Ilumeraprrentaas
CHCTEMa YeJFOBEKa.

Hpxapmie opraEmsmoB. [lsixanme pacremuii. J[BIXaume MHBOTHBIX, Huddysns rasos gepes moBepXHOCTH KimeTkH. KoxxHoe Xpixamme. J(pIXaTermsHas
TIOBEPXHOCTE. JKabeproe u A€rounoe mbxanue. JEXaHHE MO3BOHOYHEIX SKHBOTHBIX M YETOBEKA. OBOIFOLMOHHOE YCIOKHEHAE CTPOEHHS NEFKHX MO3BOHOUHBIX
JMBOTHBIX. JpIXaTepHAs CHCTeMA YeoBeka. MeXanu3M BEeHTHISIM HErKIX Y OTHII & MIeKomuTaromux. Peryisnma noxanud. JJeXarelbHsie 06bEMEL

TpascropT BEmECTB Y Opramm3MoB. TpaHCHOPTHBIE CHCTEMBI pacTenuii. TpamcnopT BemmecTB Yy JKHBOTHEIX. KpPOBEHOCHAs CHCTEMa W €& OpTasbL
KpoBerocHas crcTeMa NMO3BOHOYHELY, JKEBOTHEIX M 9E/IOREKA. Cepare, KPOBEHOCHBIE COCYLSI H KPOBb. KpyTH XpoBooGpaIle yd. JBOIIOMHOHHEIE YCITOKHEHIS
CTPOCHHS KPOBEHOCHOM CHCTEME! IIO3BOHOTHBIX KUBOTHLIX. PafoTa cepana i 68 peryIsss.

Bruienerne y oprammmos. Brigenenne y pacrenmit. Beienenue Y *XHBOTHBIX. CoxpaTuTensusie paxyoiy. Oprausl Beenerus. GuisTpaust, CeKpelHs 1
obpaTHOE BCACHIBAHHME KAK MEXAHW3MB! PabOTH OpraHOB BblieNeHns, CBI3E IIOJNIOCTH Tela ¢ KPOBEHOCHOH M BBIFENMMTENBHOH cucreMaMmi. Boiaemnedue y
TI03BOHOTHEIX XUBOTHBIX U HenoBeka. ITouku. Ctpoenne & dyHKmomuposanye nedpora. Obpasosanne MOTH y 9eJIoBeKa.

3amuTa y OpraHm3MOB. 3amuTa y OXHOKIETOTHEIX opraEusMoB. Cropbl GaxTepmil W UuHCTHI OpocTeifmux. 3am@Ta Y MHOTOKIETOUHBIX PaCTeHHH.
Kyrukyna. CpencTea TacCHBHOM ¥ XEMUYECKOi 2amThl. ORTOHIHIEL

3amuTa Y MHOTOKIETOYHEIX JKHBOTHBIX. ITOKPOBEI B HX NPOH3BOAHEIE. 3aIMUTa OpraHuaMa oT GonesHeil. VIMMyHHAs cUCTEeMa uYenoBeKa. KiueTouwHEH u
TYMODaibHEIH HMMYHHTET. Bpoxiguwsli B NpuoOpeTéHEsMt cmemmpHaecKui AMMYHHATeT. Teophs KIOHAIBEHO-ceNeKTHBHOrO mMMymmrteTa ([1. Bpmux,
@.M. Bepuert, C. Torerasa). BochamiemsHEIe OTBET! OpraHK3MOB. Pors BPOXAEHEOrO HMMYHHTETA B PA3BHTHH CHCTEMHELLX 3a00ICBaH M.

PazppascuMocts ¥ perysmuis y opranusmos. PasipaiMocTs y ONEOKTETOUHBIX OpraHmsMoB. TaxcHCEl PasgpaxBMOCTh H pEeryismus ¥ pPacTeHui.
PocroBrle BemecTra ¥ MX 3HAUCHYE,

Hepsras cucTema 1 pedhIeKTOPHAS PETyISIHTS Y HKHBOTHBIX. HepsHas cHcTeMa U €& OTAeTbL DBOJFONROHH0E YCIOKHEHHAE CTPOSHHS HEPBHOH CHCTENE] ¥
KUBOTHEIX, OTAEIBI FONOBHONO MO3Ta O3BOHOMHEIX KUBOTHEIX. Peduiexc u pedhexTopras gyra. BesyciioBHbIe B yCIOBHBIE pedekCcEl.

['yMopanbHas peryiamus ¥ SHAOKPHHHAS CHCTEMA SKHBOTHHIX B UeioBexa. JKeessl SHAOKPUHHOH CHCTEMBI ¥ HX ropMosbl JleffcTBHE TOPMOHOB.
BsauMOoCBs3s HepBHOH H SHTOKPHUHEEOH crcTeMm. l'umoTanamo-runoduzapEas cacTeMa.

HeMoncrpanum:

ITopTper: V1.I1. ITasos.

Tabmaup: u cxembl: «OXHOKIETOYHEIE BONOPOCIEY, «MHOrOKIETOTHDIE BoZopociHy, «Baxrepum», «[IpocTefimme», «OpraHsl MBETKOBEIX PACTEHID,
«CHCTeMEl OPraHOB NIO3BOHOYHEBIX SKUBOTHEIX®, «BHYTpCHHEE CTPOSHME HACeKOMBIX», «Tkamm pacTemmity, «KopHeBEe cucreMsl», «CTpoeHHe cTeGIm»,
«CTpoerre JHCTOBOM ImacTHHKE», «TKaHE IKHBOTHBIX?, «CKeNeT wemoBexay, «[Immesapnrensnas cmcreman, «Kpopemocwas cucTeMan, «llpxarensHas
cucreman, «Heperas cucremar, «Koxay, «Mbmmeunas crcTeMay, «BEIeIHTeNbHAS CHCTEMAa», « DHAOKPHHHEAS crcTeMay, «CTpoenne MeIuLp», «MMMyHRTET?,
«KmmewyoronocTasiey, «Cxema nHTanus pacTemuity, «KPOBGHOCHHE CHCTEME! TOSBOHOUHELX JKUBOTEBIXY, «CTpoeHHe THAPHD, «CTpOSHHE NNAHAPHLY,
«BryTpennee cTpoeREE HOJXKHEBOro wepss», «HepsHas cmcTeMa peib», «Hepsmas cmerema Asrymuwy, «Hepemas cucTema mpecMpicaronmmxes», «Heppras
CHCTeMa ITHI, «HepsEas creTeMa MIXSKOIMITAROIIKY, «HepBras cucTeMa geqoBekay, «Peduekcy.
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JlabopaTopHas paboTa «Msyuerre Trawel pacTeHmin,

Jlaboparopuas pabora «M3ydeHne TkaHel KHBOTHEIY,

Tema 10. PazmHosxenue 1 pazBaTHe OPrafizMoB.

QopMEl pasMHOJKEHESA OPT2HH3MOB: Oeclonoe (BXKMIOWAS BereTaTHMBHOE) ¥ MOAOBOS. Buikl OecnONOro pasMHOMEHHSA: NOYKOBAHHE, CHOPYILITHI,
(bparMerTanms, KIOHHPOBAHHE.

ITonoBoe pasmuoxerne. [TomoBrie kmeTiw, ww rameTts. Metos. Ctanum meiiosa. Iloseaeamne xpoMocoM B Meitoze. KpOCCI'II-II‘OBep Buonoraaeckuii cMBICT
Me#o3a 1 noNoBoro mponecca: MeHo3 ¥ ero MecTo B JKM3HEHHOM IIHKJIC OPraHH3MOB.

ITpensapopsunesoe paspurre. [aMeToreHes y JXMBOTHEIX. [1oNoBBIe »efe3bl. OOpazoBaHpe W PasBHTHE IIONOBHX KIETOK. CHepMaroreHe3 H OOTEHES.
CrpoeHue moJIOBBIX KJIETOK.

OnnopoTsopenye ¥ SMOpPHOHANEHOE PA3BUTHE JXHBOTHEIX. CIOCODEH OI0OAOTBOPEHNS: HapyIKHOE, BHyTpeHEee, [lapTeHorenes.

ManuBuyaTbHOE PAsBATHE OPraHu3MoB (OHTOreHes). DMOPUOOTHS — HAYKA O PA3BUTHU opranu3mMos. Cramwu 5MOpHOreHesa HBOTHEIX (Ha IpHMEpe
aarymkm). Jpobierse. Tume gpobnenus. OcobeHHoCTH Apofienys MISKONUTAIONNK. 3apofblnentie JTHCTKA (racTPYISIINS). 3aKiajka OpraHoB ¥ TKaHe#d u3
3aPOBIIEBbIX JHCTKOB. B3a¥MHOE BIMIHEE JacTel pa3BHRAIOMErocs 3apoiEima (3MOpHOHaNbHAS HEAYKLET). 3akiagka IJjaHa CTPOEHHS AABOTHOLO Kak
PEe3yIBTAT HEPAPXHISCKUX B3AHMOEHCTRBHE reHoB. BnuaHre Ba sMOpHOHANEHOE PA3BUTHE PasiHIHE (DaKTOPOB OKPY KaIOmel Cpens.

Pocr m pasBuTHE MKHBOTHBIX. [locTaMOpuoHambHbI mepuox. IlpsMoe ® Hempsamoe passurse. PassuTme ¢ MeramMop(osoM y OECHO3BOHOUHEIX H
HO3BOHOYHBIX SKHBOTHBIX. DHONOTEIECKOE 3HATEHHE IPAMOr0 ¥ HENPIMOTO PasBHTHA, WX PACHpOCTpaHeHHe B NMPHpOfAe. [HUB! POCTA JKHBOTHBIX. (DaKTODEL
PEryJIIEE POCTa KMBOTHBIX H uenoseka. CTamun NocTIMOPHONANLHEON0 PAa3BHTHA ¥ JKEBOTHEIX | Yenopeka. [leproB! OHTOTeHe3a YeloBeKa. CTapeHue M CMEPTh
KaK OMONOTHIECKHE IIPOIECCHI.

PasmMmokeHme W paspurHe pacTeHmit. I'amerodmr m cmopodmT. Meiioz B jxm3HeHHoM Iykne pacTemmii. OGpasopaHue ¢nOp B Hpomiecce Meiosa.
TaMerorenes y pacTeHmi. ONIOJOTBOPEHYE ¥ PA3BHTHE PACTHTEHBHBIX OpraHE3MoB. J[BOHHOE OIIONOTBOpEHHe Y NBCTKOBEIX pacTexwil. OGpasopamde u
pasBHTHE CEMEHH.

Mexanu3Mpl PEryNAIIHY OHTOrEHe3a Yy PACTEHUH H JKUBOTHEIX.

JeMoHCTpanuu:

Toprpersr: C.I'. Hapammm, X. Ulneman,

Tabmmel @ cxeMsl: «Bereratrsroe pasMHEOXKeHHE», « THIB 0ECIONOro pasMHONKEHEL», KPa3MHOMEHNE XNaMHIOMOHABY, «PasMHOKEHME 3BITICHED),
«PasmMEOXEHRS THAPEDY, «MeHo3», «Xpomocomery, «I'amerorenes», «CTpoenue sHnexIeTk ¥ coepmarosounay, «OCHOBHEIS CTagyy OHToreHesa», «IIpsmoe m
HENpsMOe pasBuTHe», «PaspuTde Maiickoro scyxa», «Paspurme capamdau», «PazBuTme ITymKm», «[IBOKHOE OIUIONOTBOPEHHE y MBETKOBBIX DACTEHUM,
«CrtpoeHre CEMSH ONHOMOJHGHBIX H JABYHONBHBIX pacTeHuity, «JKm3meHmHEN! muor Mopckot kawycrei», <«OKusHeHHBIH mukA Mxa», KuSHEHHBIA MK
MAITOPOTHHUKE?, «KHM3HESHHR IHKI COCHEDY.

Tema 11. Fenermia — Hayxa 0 HACKEICTBEHHOCTH H H3MEHHBOCTH OPrAHHA3MOB,

Hcropust cTaHOBICHHS ¥ pa3sBHTHA TeHeTHKM kak Haykd. Paborsr I'. Memneins, I'. ne ®puza, T. Mopraga. Pojb OTedecTBeHHBIX YICHBIX B Da3BHTHH
regeTuxy. Pabote H.K. Konsnosa, H.Y1. Barmiosa, A.H. Benozepckoro, I'.[1. Kapneaerxo, IO.A. Odmmmaenxo, H.B. Tamodeesa-Pecorcxoro.

OCHOBHBIC TECHETHYSCKHE IIOHATHI H CHMBOJEL [ OMONOTHIHHE XPOMOCOMBI, alNeNbHLE ICHB, ANbTEPHATHBHBIC NPH3HAKH, NOMWHAHTHEA H
DEeLeCCHBHbIT IPH3HAK, TOMO3MTOTA, TETEPO3NTOTa, UACTAd JMHMSH, (ubprasi, remorwn, (eHoTEN. OCHOBHBIE METONEI TEHETAKH: THOPHNONOTMYECKHEH,
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LETOJIOTHYECKHH, MOJIEKY IAPHO-T €HETHIECKIH.

JeMoHCTpanun:

[oprperer: I'. Memmens, I nme ®pus, T.Mopraa, H.XK Komemos, H.V. Baemnop, A.H.Benosepckui, I JI. Kapmewenxo, IO.A. Oumangenxo,
H.B. Tmmodeen-Pecosckuii. , '

Tabwnsl ¥ cxeMH: «MeTOoIEI TeHETAKI», «CXEMBI CKPEITHBAHMD).

Tema 12. 3aKOHOMEPHOCTH HACIENCTREHHOCTH. ‘

MoBorE6pEIHOe CKpermiBanye. Ileperit 3akor Menzens — 3aK0H efuHOOGPasya THOPHAOB MEPBOro MOKoneHms. [IpaBmno TOMHHHPOBAHMA. Bropoit
aaxon MeHens — 3aK0H PacIIeNnNeH s IPU3HaKoB. LIHTOI0rHYECKHe OCHOBE! MOHROTHOPHIHOrO CKpEIMBaHys. [ HIoTe3a IHCTOTE! IaMeT.

Amammsupyronee ckpemuBanie. [TpoMexyTOTHRI XapaKTep HacaeNoBaand. Pacierienye IpH3HaKos IPK HENONHOM NOMHHAPOBAHHH.

Jurubpumece cKpemppanpe. TpeTull 3aK0oH MeHIens — 3aKOH HE3aBHCHMOrO HACTENOBAHNS MPH3HAKOB. LIMTONOrMIECKHE OCHORBL IUTED PYIHOTO
CKpEIIUBaHLs.

Coennennoe HacneoBanue npu3HakoB. Paboter T. Moprana. ClHennerHoe HacneloBagye reRoB, HapyIeHte CUEIUICHH MEXKTY MCHAMH. XpoMOCOMEas
TEOPHS HACHEACTREHHOCTH.

[emernxa nona. XpOMOCOMHBIH MEXaHH3M ONpPEACICHHMs IONa.” AYTOCOMB! H IOJOBEE XPOMOCOMBL ['OMOraMeTHBIM H reTeporaMeTHbBI  HOIl.
IepeTudeckas CTPYKTYpa IOJOBEIX XpoMocoM. Hacnenosasue MpH3HAKOB, CHENNICHHBIX C IIOTOM.

TeHOTHI KaK HENOCTHAS cHCTeMa. IINefoTpoIma — MHOKECTEBEHHOE JeticTBHE TeHa. MHOXeCTReHHbIH anenusM. BsamofeicTBre HEANNEABHBIX TEHOB.
KoMiLneMeRTapHOCTE. DnHcTas. [Tommvepms. .

I'eEeTAIECKE] KOHTPONL PA3BUTHS PACTEHHI, JKHBOTHBIX M YeNOBEKd, a Takke (QU3HONOrHYECKUX IPOLECCOB, MOBEACHIS H KOIHMTHBIEIX b yHKmi.
TeHeTHUeCKHE MEXaHH3MEl CHMOHOreHesa, MeXanu3Mbl B3AMMOASHCTBIS «XO3SMUH — IAPasHT» U KXO3MHH — MUKpOGmOoM». ['€HETHYECKNE aCHeKTs! KOHTPOLT X
H3MEHEHH S HACHEICTBEHHOH HHPOPMALHY B MOKOJICHIAX KISTOK F OPTaHH3MOB.

HemoHCTpamum: '

Toprperst: I'. Mengens, T. Mopras.

Tabmame! 1 cxeMmbl: «IlepBBii B BTOPOH 3akousl Merzensy, «IpeTuil 3akon Menaens, « AHATI3APYIOMESE CKPEINHBAHNE, «Hermongoe IOMABUPOBAHUEY,
«CrennerHoe HACHCAOBAHME NpPHM3HAKOB y Aposodmmy, «[emerska momay, «Kapmotmm denoseka», «KapuorThi npo3o@mner», «KapuoTHO NITHOBD,
«MHOXeCTReHHBIE allIelE3M», «B3aumoneHicTaie reHoBy.

Tema 13. 3axogomepHOCTH M3MEHYHBOCTH.

BaarvoyieHcTBHe TEHOTHTIA H CpemE! Ipd GopMupoBaky (eHoTHna. M3MeHUHBOCTE NpH3HAKOB. KayecTBeHHbIE H KOMHUECTBEHHBIC NPE3HAKH. By et
W3MEHUHBOCTH: HEHACHEACTBEHHAS H HACIICCTBEHHAS. ' |

MoxadHKANFONHAS H3MEHETMROCTE. PO cpembl B QopMIpOBaRiA MOTR(AKAIHOHHON H3MeHTHBOCTH. HopMa peakiiiy npH3Raxa. BapHanuoHHBH pi |
Bapuamuonnas kpusad (B. Morauacen). CeolicTBa MOAH(DHKANHOHHOH H3MEHIHBOCTH.

[ CHOTHOMYECKAs H3MeHIHBocTS. CBoCTRA FreHOTHEHIECKOM H3MEHYHBOCTH. BH/IH FeHOTHIHIECKON H3MEHYHBOCTH: KOMOMHATABHAS, MyTalHOF HAS.

KoMOHHATHRHAS H3MEHTHBOCTE. Meifo3 B HoIoBOH Eponece — 0CHOBA KOMOHHATHENOK H3MEHIHBOCTH, PONE KOMOHHATHBHON H3MEHTUBOCTH B CO3/IAHHN
TEHETHIECKOTO Pa3Hoo0passi B IIpefienax OFHOIO BHIA. :

MyTamEOHHAS M3MEHYMBOCT., BB MyTamil: TEHHBIS, XPOMOCOMHEIE, TeHOMHE(e. CIOHTAHHBIC ¥ HHHYIMPOBAMHEIC MYTAIHH. Aneprsie #
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OUTOMNa3Marudeckde MyTanud. CoMaTWdecKHe M IIONOBRIE MyTamuH. [IpHUmMHE! BOZHEKHOBEHHS MyTanui. Myraredsl H HX BIMSHHE HAa OPIaHH3MBIL
3aKOHOMEPHOCTH MYTaUHOHEOTO Ipolecca, 3aK0oH rOMONOIHIECKHX DANOB B HachexcTeHEOR maMewamsoctd (H.V. Baswios). BresnepHai HSMEHTUBOCTE 1
HACTEACTBEHHOCTE.

JeMOHCTpaltam:

Iloprpets: I'. ge Opus, B. I/IoraHHceH, H.J. Bagunoe.

Tabrmnel B cXeMBI: «BHIEl H3MEHIABOCTHY, «Mo;[ml)mcamaormaz P3MEHYHBOCTEY, «KOMGHH&THBHEUI I3MEHTHBOCTE?, «Mekhosy, «OHJIOJ:LOTBOpeHHe»
«["enerrraeckue 3200/IeBAHMS YEIOBEKAY, «BHIBI My TAEI).

JlaGoparopras pabora «Vccnenosanue 3ax0HOMEpHOCTEH MOIE(QUKAIWOHHON H3MEHUHBOCTH. [IOCTPOEHHE BapHAIMOHHOIO DPAfa M BapHAITHOHHOH
KPHBOHY.

Tema 14. 'egeTura genoBeKa.

KapmoTun denoseka. MexIyHapomHas mpOrpaMMa HCCIEAOBAHE TEHOMAa 9YeNoBeKa. MeETONbl H3yIeHHS TIEHETHKM UENOBEKE: IeHeaIOTMHIecKni,
OII3BEIOBEN, ITHTOrCHETHYECKHH, NONYNINMHOHHO-CTATHCTHIeCknl, MOoIeKynspHo-TeEeTHIeckEl. CoBpeMeHHOE OMpeleNeHHe TeHOTHIA: NOIHOICHOMHOE
CeXREHHPOBAHTE, TEHOTHIMPOBANKE, B TOM WMCHE ¢ IToMOInsio III[P-amamsa. HacnencTsenmsie 3a00neBanil 4eloBeka. ICHHbE ¥ XPOMOCOMHLIE GONE3HHM
yenoseKa, GONe3Hn ¢ HACTENCTREHHON HPEpaCIONOKEHHOCTE, SHaYeRe MEHUIMACKOH TeRETHKE B IPEAOTEPAIEHUN U JedeHHH reHeTHHIecKuX 3abonepaHni
9enoBeKa, MenHKo-TeHETHIECKOe KORCYIbTHpoBaEne. CTRONOBEE Knerku., [TOHATHE «TeHeTHIECKOro IPy3a». DTHIECKAE aCTEeKTHl HCCIefoBaHd B ofnacTa
PENAKTHPOBAHIS FT€HOMA B CTBOMIOBEIX KIIETOK.

[eperrdeckue (PaKTOPEI MOBBIISHEOM TYBCTBHTEIHHOCTH JEI0BeKa K (DH3MUECKOMY T XMMITIECKOMY 3arps3HEHTIO oKpyxaromeit cpeapl. ['eHeTHYecKas!
IPEAPACIONOKEHHOCTE YeIOBeKa K II¥TONOTIIM.

JleMOoHCTpatumM:

Tabmine! u cxemsl: «KaproTun genosexay, «MeTONb! H3yICHIS TCHETHKH JejoBeKay, «I' eHeTHIeCKre 3a00IeBaRHS YENOBEKaY,

IIpaxrrueckas paGora « COCTABIEHHE M AHAIIM3 POMOCIIOBHOHY.

Tema 15. Cenexixas oprasuzmMos.

JIOMECTHKAIHS H CENeKITHA. 3aposcIenre ceNeKIWy i foMecTaxanym. Yaenue H.U. Basuiosa 0 LlenTpax IPOHCXOMAEHNS B MEOr000pasks KyIBTYPHBIX
pacTenuit, PoNE CENEKUMH B CO3JAHVE COPTOB DACTEHEH M IOPON MMBOTHEIXK. COpT, MOpOAA, IITAMM. 3aKOH IOMONOTHIECKHX DSLOB B HACHENCTREHHOH
mzmeraneocty H.W. Bapunosa, ero 3pagenne A CENeKIHOHRO0H pa60'r51.

MeTonEl cenexiuoHno# paBoTel. VICKYCCTBEHHEIH OTOOp: MACCOBBIN ¥ WHANBHOYAJLHBN., ODTamsl KoMOHHANWOMHOH cenexmmr Mcumrranue
UpOm3ROAUTENEH 10 ToToMCTBY. OT6Op MO FéHOTHITY ¢ TOMOMILIO ONEHKH (heHOTHNA IOTOMCTBA H O0T60p 10 FEHOTAY ¢ TOMOINBIO aHAM3a JHK.

VicKycCTBEHHEIH MyTarene3 Kak METOH CeleKTHOHHOM pafoThl. PamumanuoHmsi o XAMAIeckyi MyTareHes KaK MCTOUHHK MyTamEl ¥ KyNBTYPHEIX {opm
opragu3MOB. Mcnonszosanme reEOMHOIO pefakTHPOBAHES ¥ MeTo0B pexoMbuHarTHeX JIHK A oolyyens 1CXOMHOT0 MaTepyana Al CeICKIMIH.

Toxygerye NONAUIORAOR, BHYTPUBHIOBRAst MMOPUIM3aANHL. BIH3KOPOICTBEHHOS CKPEINHBAHEES, MM WAOpUAMAT. HepopcTBeHHOS CKPEINEBAHNE, HITH
ayrGpunuar. [ereposuc B ero npuwymast. Menmonszosanwe rereposmica B cenexruy. OtnanéEsas raOpmmasarms. Ilpeomonenne OECHNONMA MEKBHIOBBIX
rrOprNOB. JIOCTHXKEHAS CETEKIMH PACcTeHHH ¥ JKHBOTHBIX.

CoxpaHeHme ® W3YUEHHE IEHETHYECKHX PECYPCOB KyNBTYDHBIX PACTEHNH W HX JUKHEX pOXMYell ANS CO3JAHHS HOBEIX COPTOB H IHOPHNOB
CENBCKOXO3HMCTBEHHLIX KYIETYD.
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JemMoncTparuu:

IToptpetsr: H.Y. Basuios, U.B. Muaypas, I'. . Kapnegenxo, ILI1. Jlykesrerko, B.JI. Actaypos, H. Bopnoyr, II.K. Benses.

Tabmaust % cxeMmsl: «LIeHTpEl MPOMCXOXKAEHAS B MHOTOOOpasHs KyNSTYPHBIX pacTeHuiy», «3ak0H TOMOJOTHYECKMX pPANOB B HACIIENCTBEHHON
H3MEHIMBOCTHY, «MeTonsl ceneknmny, «OTnanérHas rubpunmsanmsy, « MyTareses». '

JlabopaToprasg pabora «/3yueHre METOIOB CEIEKIHE PACTSHHHY.

Dxcxypems «OCHOBHEIE METOABI M JIOCTIDKEHMS CENeKTHH pacTeHEH W JKWBOTHEX (HA CENEKIMOHHYI0 CTaHIENO, INIEMEHHY epmy,
COPTOHCIIEITATEIBHEIN YIaCTOK, B TEIUINYHOE XO3IHCTBO, B NabOpaTOPHIO ArPOYHHBEPCHTETA HITH HAYYHOTO TEHTPA)». '

Tema 16. buoTexHoI0raa U CHETETHIeCKast OHOJIOTHS.

OOBEKTEl, WUCIONb3yeMEIE B OHOTEXHONOIHM, — KICTOYHBIE M TKAHEBBIE KyJBTYDPEL, MUKPOOPTAHA3MBI, HX XapaKTEpHCTHKA. | PamHIHOHHA
OHOTEXHONOTH: XieBonedenre, NONydeHKe KUCIOMONOYHEX NPOAYKTOR, BuHOZenme. Muxpobuonormueckuit cmETes. OOBEKIH MUKPOOHOJNOTMYECKUX
TEXHONOTHH. ITpon3RroICcTRO OenKa, aMEHOKMCIOT H BETAMHHOB.

Co3magme TeXHONOTHE H HHCTPYMEHTOB INEJICHAIIPABICHHOTO M3MEHEHNS M KOHCTPYHPOBAHHS TIEHOMOB C HENBI0 OOMYyHYCHMI OPraHmsMOB H HX
KOMIIOHEHTOB, COAEPKAlINX He BCTPEJArOMIHecs B NpHpPoJe OHOCHHTETHYECKHE Iy TH.

Kierounas mmxeHepHs. MeTomsl KyIbTYpHl KIETOK H TKaHEH pactemumii # KwBOTHBIX. Kpmodamku CoMarugecKas rEOpHAE3ANNST B COMATHIECKHE
sMmOproreses. Mcnons3oBaEne TanionoB B CENEKNNH PACTeHUi. VICKyCCTBEHHOE OIUIONOTBOPEHME. PEKOHCTPYKIMS SHIEKICTOK 1 KIOHHPOBAHHE KHBOTHEBIX.
MeTon TpaHCINIAHTAINE SAED KISTOK.

XpoMocOMHAS W TeHHAT HWHKEHEepHS. VICKYCCTREHHBIH CHHTE3 T'eHA M KOHCTpyMpoBamwe pexomOmmamTasx HK. JocTmxeHHs ¥ IIEPCIIEKTHBEL
XpOMOCOMHOI! B TeHHOH HIDKEHEPHH. JKOJOTHIECKREe I STHUCCKUE IIPoDIeMbl TeEHOM HHKEHEPHH.

Memunprckue GroTexHonoray. IlocTrenoMuas mudpopas Megunmra. [1[P-mmarnocTika. MeTaGoOMHEL! aHaNm3, TeHONEHTPIIECKHH aHallA3 IIPoTeoMa
9eNoBeKa U1 OHNEHKHM COCTOSHHA ero 3HOpOBRA. VICHONE30BAHME CTBONOBHIX KIETOK. Taprernas Tepanus paxa. 3D-OuommskeHepyst I paspabord
(byHJ:[ameHTaJILHm OCHOB MEAMUIABCKIAK. TEXHONOIHH, CO3MAaHM KOMIIIEKCHEIX TKaHel codeTanaeM Temonorm TPEXMEPHOTO GHONPUHTHHIA H crca@(i)onnmra
UL PeIIeRs 3a0ad IEPCONA NM3EPOBAREON ME/IHITUHEL -

Cozgasme BEKTOPHEIX BaKIHH C HENbI0 oOechnedeHrs KoMOHEEpORaHHOi 3amuTH oT Bo3OyruTeneit OPBH, ycramoprenne MONEKYNAPHEIX MEXAHA3MOE
bymamonnposanuy PHK-comepkaniix BEPYCOB, BAI3EBAIOIMX 0c000 OonacHkIe 3a00NeBaHEs YeIOBEKE H MKHBOTHEIX.

JeMonrcTpanmy:

TaGes! 8 cxeMbl: «MCHob30BaHIe MEKPOOPTAHU3MOB B IIPOMBIIIEHHOM NPOA3BOACTREY, «KIIeTouHaS HIDKSHEpUA, «[ CHHAs HEDKCHEPHI?.

CopepraBne o0ydenns 8 11 xnacce.

Tema 1. 3aporknenne n pazsuTae IBONONHUOHEEIX NpeNcTaABIennit B fuoornuy.

Osomonuonnas Teopus Y. JapeuHa. [TpeAnochUIkE BO3EAKHOBEHES AapBiHI3Ma. JKu3Hp 1 HayaHas AeqTensEocts 1. JapsrHa.

JBmxymue cumsl 3Bomonn: BExoB no U. flapemey (BHICOKAS HHTEHCHBHOCTS PA3MHONEHWS OPIaAHHIMOB, HaCHEACTBEHHA! M3MEHUMBOCTH, Gopsba sa
CYHIECTBOBaHME, ECTECTBEHHLIH B HCKYCCTBEHHEIHA 0TOOD).

Odopmnerne cuaTeTHIecKoH Teopum osBomommE (CT3). Hen'rpam:Haﬂ TEOpHst 9BONFOLEH. COBpeMEHHasL 3BOMIONIOHHAS uonorus. 3HaTeHue



IBOIOIHOHHOHR TeOpHH B (POPMHPOBAHNH €CTECTBEHHO-HAYIHOM KapTHHEI MADA.

JeMoHCTpanuy:

Iloptperer: Apmcrotens, K. Jlanmed, XK. Jlamapk, 3. Cemt-HUmep, XK. Kiomse, Y. [lapsma, C.C.Uetsepuxon, V.W. IlImansraysen, . Xongeim,
JLK. benses.

Tabmuisl B CXEMEL «Cﬁc'rema xmBol mpmpomsl (mo K. .TIHHHezo)» «JlecTHULIA XEWBRIX cymecTB (mo Jlamapky)», «MexammsMm (QOPMITPOBAHIL
IpACTIOCOOIeHHH ¥ pacTeHRH ¥ UBOTHHX (1o Jlamapxy)», «Kapra-cxema MapmpyTa myTemecrsust U Japsunay, «Haxonku Y. Hapeura», «@opMsl GOPEOH 32
cymecTeoBanmey, «Ilopomsr romydei», «Muoroobpasme KyIsTYPHEK (opy KamycTem, «[10pogsl AOMAMERX JKUBOTHEXY, «CxeMa ofpasoBaHmsl HORBIX BHIOB
(o Y. JapsuHy)», «CxeMa COOTHOMEHHS ABHKYIIHX CHII 2BOJFOLIHNY, ((OCHOBI—IBIC HOJIOIKEHUS] CHETETHYECKOK TEOPHH BOJTIOITHIY.

Tema 2. MuKpoIBOaOLUHAS K €€ pe3yJbTAThL

TTonysres KaK sNeMeHTapHasl SIRHAna sBoioruy. CoBpeMEeHHEIE METONE! ONEHKM IEHETHYECKOro pasHoobpasys U CTpYKTYPSL Tonysinul. MaMenenue
resohoHIA IOIIYILAMHE KaK 1EMERTapHOE SBOMIOIKOHH0E SBNeHHe. 3aK0H IEHeTHIeCKoro pasHosecus . Xapnu, B, Baitubepra.

OnemeHTapHble (GAaKTOpsl (ABHXCYINHE CHIBI) BOIONWH. MyTanmonmsii mponecc. KoMOMHaTHBHAsS H3MEHYHBOCTH. Jpelid reHOB — ciywaiinee
HEHAIPaBIEHHEIEC H3MCHEHUS FACTOT alNeNell B mOmyJIMmusx. B(b(bem ocHoBarena. Murpanuys. Msomsanus nonymm' reorpaguuecKast (HpOCTpaHCTBeHHaH)
Ononormaeckas (penpoayKTHBHAS).

EcrecTBeHHBI 0TOOp — Hanpasmmommi ¢daxrop sBomonmd. PopMmsl ecTecTBeHHOro 0TOO0pa: ABMKYM(M, CTAOMMM3MPYIOMMHY, pasphIBAOMELH
(ruspynTaBHEI). [Jonopol ordop. BO3HUKHOBEHNE B SBOJIONHS CONAANBEOrO TOBESIEHHS KHBOTHEIX.

IIpECIIOCO6IEHHOCTE OPrasi3MOB KaK Pe3yibTal MHKPOIBOIONAN. BO3HUKHOBEHEE [IPACIIOCODIEH I ¥ Oprasu3MoB. ApoMop(o3s! A EHOa I ATITAINE.
Ipmvepsl TpHCIOcOONeHuit ¥ OpranusMoB: MOpQOIOrEIecKre, UINONOTEIeCKHe, OBHOXEMHIECKAE, NoBenenyveckne. OTHOCHTEIBHOCT IPHUCIOCOBIIEHHOCTH
OpraHH3MOB.

Brijl, ero XpuTepnd ¥ cTpyKTypa. BunooGpasosanie Kak pesyabTaT NAKPOIBOMONEY. V30 — kodeBol Qaxtop unoobpasoarms. IIyTH B crocobst
BHHOO6P&30B8.I—II’I$I aTONATPHIECKOe (reorpa(bnqecxcoe) _CHMIIATPHYECKOoe (9XONOrHYecKoe), «MIHORSHHOEY (TTomHIION AU3 KA, m6pmﬁ3aum) HAIUTENEHOCTS
SBOJOLMOHHEIX IIPONECCOB.

MexaHmE3MEI (HOpPMEPOBAHHS OHOIIOIHYECKOr0 pasEoobpasus.

Poie 3B0NOUKMOHHOH OHONOTHE B pa3paboTKe HayTHEIX METOLOB coXpaHenns OropasHoobpasust. MuKposBOMONHI B KOSBOOLMS [1aPAa3HUTOB H HX XO34CB.
MexasmIsMe! (hOPMEPOBAHHES YCTOHMBOCTH K aHTHOHOTHKAM ¥ CXI0CO0bI 6Ops0EI ¢ Hel.

HemoncTpanwu:

Ioprpetsr: C.C. Yetrepuxor, 2. Maiip. _

Tabmner 1 cxeMEl: «MyTaHOHNas H3MEHIHBOCTEY, «IIONyISIHMOMHHEAsS CTPYKTYpa Bimay, «CxemMa TposeeHus 3axona Xapau—Baiinbeprar, «Ipmiymue
CHNEl DBOJIOIMMEY», «IXOJOTHYECKas HIONALI HONyJAnui cesaHckoid dopemm», «[eorpadrdeckas HI3ORAIMS JHMCTBEHHHIE! CHOMPCKOH H JIICTBEHHHITEL
naypexoiy, «IlomynsuroHEEe BONHE] YHCICHHOCTH XHIUHHKOB A JXepTB», «CXxema HeifcTBHA ecTecTBEHHOro oTbopa», «Dopmbl GOpuOLL 32 CyImEeCTBOBAHUEY,
«ManycTpHansHel  MenannsM», <«OKuBple Hckomaemble», «IlOKpOBHTENILCTBEHHAs OKpacka JKEBOTHBIX», «lIpexympexparomas OKpacka KHBOTHBIXY,
«DH3HONOTHIECK e ajanTaruuy, «[IpHcnocoBNeHHOCTh OPranM3MOB H €8 OTHOCHTENLHOCTEY, «KpmTepmH Buja», «Bums-mBoimmiu», «CTpyKTypa bHEAa B
npupodey, «Crmocodsr Buroobpazosarmsy, «I'eorpaduueckoe Bugoobpazosanne TPEX BHAOB JaHNBIIEH», «DKOIOrUYecKoe BEA0OOPASOBAHHE BHAOR CHEMI,

«Jlonmammon el pacteHuity, «Kamyctro-pereannnt rudpumy.



JlabopaTtopaas pabora «IIpucnocobierns OPTaEE3MOB i HX OTHOCHTENLHAS 11efeco00pasHOCTE,

Jla6oparopuas paboTa «CpaBHEHENHE BEAOB 10 MOPHOIOTHISCKOMY KPHETEPHION.

Tema 3. MaxkpoaBoMonus ¥ eé pesy sTarhl.

MeTOE! H3yIeHns MaKpOIBOIIONNH. [1arcOHTONOrHIECKHEe METO b K3y Ie NS 3B0EOIHY. [lepexoanrie GopMbl 8 GUIOreHSTHIECKHE PANEL OPraHE3MOB,

Buoreorpadmueckie MeToIsl H3yIerns asosmoray. CpapEerEe (AOpH! X (ayHsi MaTepHKOB H OCTPOBOB. Bmoreorpaduaecckie obmacter 3emnd. Bune-
SHAEMHKHA H PENHKTEI. _ ,

DMOPHOIOTHYECKHE 3 CPABHUTENEEO-MOP(ONIOrHIeCKre METONBI H3YIEH s IBOIMONEH. eHeTAIeCkHe NeXanu3Mbl SBOOIME ONTOTCHESR K IIOABACHIS
9BOJIEOIIMOHEEIX HOBIIECTB. [ 'OMOJOIHYHEIE B ZHANOIMYHLIE Oprabl. PyauMeHTapHEIE OPTaHBl A ATaBH3MEL MOJEKYIIpHO-IeHETHICCKHE, OHOXMMITIESCKEE U
MATEMATHUCSCKHE METOMLI H3YIEHHS BOMONTH. ["oMonoruambIe ressl. CoppeMeHHBE METOIE IOCTPOEHHS (PRIOTCHETHYIECKHX JEPEEEEE.

XpoMOCOMHEBIE MYTALMHY ¥ SBOMONHAL TEHOMOB.

O6uTHe 33KOHOMEPHEOCTH (HPaBHIIA) 3BOMONHY. HeoGpaTuMoCTs 3B0NIFOIMH. AJaNTHRHAS pamiaius. HepapHOMEpHOCTh TEMIIOB IBOJONIH.

HemoncTpanuu:

Ioptperts: K.M. Bap, A.O. Kopanescxui, ®. Mronnep, 3. I'exkens.

Tabmunesl % cxeMbl: «OHIOreHeTHIeCKHHE pIn JIOIIANE», «ApPKEONTEpHKC», «3BeposyOrle ameps», «Creronehansi», «PuamOHTED,  «CeMeHHEIE
ManopoTHUKM», «Buoreorpahudeckne 30HEI 3eMim», «JIpeii() KOHTHHEHTOBY, «PelmKTED, «Haganpasie CTAARHA IMOpPHOHANLHOTO PasBHIAA NO3BOHOYHEIX
SKUBOTHELX, «] OMOIOTWIHEIE ¥ aHANOTHYHLIE OPTAHED, KPYIUMEHTE, «ATABHIMELY, «XPpOMOCOMHEIE HAGOPHI 1eI0BEKA I IIIAMIIAH3EN, «[ maBHbIe HATIPABICHUSE
spomomy, «O0pe 3aKOHOMEPEOCTH SBOIIONHERY.

Tema 4. lIponcxoxaenne 1 PA3BUTHE KU3HA Ha JemMle.

Haydeple rEIOTE36! OPOUCXOXAEHYS KA3HM Ha 3emire. AGHorene: w naHcrnepmud. JoHaydrble IPEACTABICHHS 0 38POKACHIN HHA3HH (KpealoRH3M).
T'mroTesa TOCTOSHHOLO CAMO3APONIEHMS JKMHH u eé ompopepkemme onbrramu O.Pepm, JI. Coamnammasm, JI.[actepa. TIpOMCXOMAEHHE JKH3HH M
ACTPOGHONOTHS. ' }

OCHOBHEIE STAIBI HEOPTaHIYECKOH SBOMIONHH, [InageTapHas (TeoNOryueckas) JBOIOMEs. XHMHIECKas BOMOES. ACHOrEHHBIH CHNTE3 OpraiHyecky
pemects u3 meoprammgeckmx. Ombrr C. Mumnepa # I IOpu. O6pasosanre mommMepoB n3 Modomepos. KoarepparHas ruroTesa AV Onapuna, rUmoresa
pepsmaroro Gynsona [, Xongeiina, regermaeckas runoresa I'. Ménnepa. Prbosumet (T. Yek) u runoresa «Mapa PHK» V. Tanbepra. GopMrposanne MEMOpaH 1
BO3HMKHOBEHHUE IIPOTOKIIETKH.

Wcropua 3eMmm ¥ MeTOms! ef m3yueHus. FICKoraeMBle OpraHWTECKME OCTaTKH, ['€OXpOHOMOrHS H e€ METONEL. OTHOCHTENBHAS H 80COMOTHAS
Te0XPOHOJIOTHS. I e0XpoHOIOIMYeCcKas MKaia: 0HbI, IPbL, IIEPHOL, SIOXH. ‘

HagansHere STalsl OpraEmiecKoll 3pomonur. [[oSBIerre B 3BOIONAS MEPBEX KICTOK. DBOMOmEs Merabomusma. BO3HUKHOBEBME MEPBBIX SKOCHCTEM.
CoBpeMerHble MEXPOGHEE OHONNEHKHT KaK aHaor IepBEX Ha Jemiie coodmecTs. CTpOMaTONHTEL. TTpoKapHOTHI i 3YKapHOTEL

IIpomcxoaeHAE 9yKaproT (cunMbroreHes). DBOMIOIMONHOE OPOHCXMKACHES BUPYCOB. [IPOHCXOKASHNE MBOIOKIIETOHBIX OPTaHU3MOB. BosEHKHEOBEHIE
OCHOBHBIX TPYIII MHOTOKIECTOUHEIX OPTaHI3MOB. _

OCHOBHBIE 5TAIH 5BOTIONME BHICIIEX pactenmii, OcHopmsle apoMopdossl pacterwii. BeIxon pacremif Ha cymry. ITOABIEHHEES CTIOPOBBHIX pacTenull u
3aBoesanpe uME cymu, CeMeRHbIe pacTerud. [Ipoucxoxaesne IBETKOBEX PaCTEHIH.

OCHOBHbIE STAIEI SBOMIONFH KHBOTHOTO Mupa. OCHOBHEE apoMop(O3H JXHBOTHEIX. Bennckas dayma. KemOpuiickii B3pEIB — HOABICHAES COBPEMEHHBIX
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TEnoB. [IepBEle XOPAOBEIE KEBOTHEIE. YKu3Hb B BOAE. DBONIONM IIO3BOHOTHEIX. IIpoucxoxnenye ambubnit n pentummiii. [IpoHCXOXKACHNE MICKOIATATONIX I
o, [pueimn wroderoro apomophoza. Ocroerue 6eClIo3BOHOTHEIME B ITO3BOHOUHBLIME KIBOTHEIME CYIIH.

PazemTre JKE3HM Ha 3eMile O 3paM | IepHofam: apxeii, IpoTepo3oil, nareo30l, Me3030ii, Kalinosol. O0ias xapakTepaCTHKa KIMMaTa H FEONOTHICCKIX
nporneccos. [losBrenHne B paciBeT XapakTepHEIX OpTaHH3MOB. YIIeoOpasoBadie: €ro YCNOBHS ¥ BIRUHEE Ha [a30BEIH cOCTaB aTMochepsl. ;

MacCOBBIE BEIMAPAHHS — IKOTOTHIECKHE KPHAHCHE IPOIINOr0, [IpHTHHLL 1 CIEKCTRES MACCOBBIX BEIMEparyit. COBPEMEHHEI! SKONOTHHYECKIH KPHBHC, €10
ocobermoctr. [Ipobnema coxpareHns Suopasroobpasus Ha 3eMne. .

CoppeMedHas CHCTEMA OpraHmIeckoro Mapa. IIprHnuns! xraccuduKays opragu3mos. OCHOBHEIE CHCTEMATHISCKHE MPYTIIBL OPratn3MOB.

JemoBCTpamiu:

Toprpersr: ®. Pemy, JI. Cnannamnauy, JI. TTacrep, .1 Meunnkos, A.J. Onapuy, . Xongeit, I'. Mémrep, C. Muniep, I'. Opu.

Tabnmis! 1 ckeMspl: «Cxema omsrta ®. Pemuy, «Cxema omerra JI, IlacTepa o H3yIEHHIO CAMO3APOIKICHES HKA3HIIY, «Cxema onsrra C. Munnepa, ['. I0pm»,
«DTamsl HEOPraHMIeckol sBomomMEy, «I cOXPOHONOTHYeCKAT MKanay, «Haqansisie sTansl opragudeckol spomormry, «CxeMa 06pasoBati] 3yKapuoT nyTéM
camGrorenesay, «CucreMa OKEBOM mpupomsp, «CrTpoemme Bmpyca», «Apomopdossl pacremmity, «PuEmOQETED, «OZHOKIETOUHBIE BOAOPOCIKY,
«MHOTOKJIETOTHEIE BOIOPOCTy, «Mxm», «Ilanoporaukmy, «[ onocemennsie pacrerusy, «OpraHsl IBETKOBbIX pacTeHH», «CxeMa PasBUTHS JKUBOTHOIO MUpar,
«ApoMopdossl AHBOTHEIXY, «[Ipocreiinmes, «KumetnonomocTaEEy, «[LITOCK e YepBHEY, IICHACTOHOTHEY, «PEHIOEIY, «3eMHOBOSHEEY, «IIpeCMBIKAKOIIHECS,
«ITrurety, «MIexomaTaromuey, «PasByTre WH3HK B apxeiickoil spen, «PasBHTHE JU3HE B IpOTepo3ofickol apen, «PasBrrve MUSHE B MANCO30HCKOH 3pen,
«Pa3BUTHE XKHU3HHA B ME3030MCK0M spen, «Pasgurae )KusHK B xaltnosoiickoii spe», «CoBpeMeHHad CHCTEMA OPTaHHIECKOTO MHPa».

[MpaxTugeckas pabota «Msyderne ocobeHHOCTEH CTPOSHI PACTEHUIH PA3HbIX. OTASIOBY.

Tema 5. IIponcxoxaeHne dejJ0BeKa — aHTPOIIOreHes.

Pazmenst U 3829 aETPOIIONOrHM. MeToIb! AT PONONOrHHY.

CranoBileHHe MPEACTABIEHMH 0 IPOHUCXOMKAEHHH JeioBexa. Penurrnosarie Bo3sperus. COBpeMeHHBIC HAYIHEIE TEOPHH.

CXOICTRO QENOBEKa C JKUBOTHBIMH. CHCTEMATHYESCKOE IIOJOXKEHHe duenoBeka. CBHNETENLCTBA CXOACTBA UENOBEKd C JKMBOTHBIMH: CPaBHHTENLHO-
Mophorormaeckue, 3MOPHOIOTHIECKUE, (H3HOIOrO-GHOXAMITIECKHE, NOBEICHIECKHE. ‘OTmiums YenoBeKa OT JCMBOTHBIX. [IPSMOXOXKISHHE K KOMILIEKC
CBA3AHEEIX ¢ HIM IPH3HAKOB. Pa3BuTHE rONOBHOTO MO3Ta M BTOPOIt CHTHABHON CHCTEMEL.

Jemxyimme cambl (HakTopsl) aHTpOHOreHe3a: Gronornyeckae, conramase. CooTHOIeHHe OHOIOTHISCKHX X CONHANBHBIX ¢aKTopOB B AHTPOTIOTEHESE.

OCHOBHEIE CTafii AHTPONOreHe3a. Pammme uenoBekoobpasmple o6esbsHbl (IPOKOHCYNLE) H PAHEHE MOMTHIbI — OOLIME MPEIKH YeJIOBEKOOOpasHEX
06e3bAH | JHOAEH. ABCTPATOIHTEKY — IBYHOTHE Tpenkd Jnoel. YemoBex yMensi, mepBsie H3rOTOBNEHH opymmil TpyHAa. Herosek IPSIMOXOMANIMIA ¥ ITePBEIA
BHIXOR Jmomed 3a mpemensl Adpuxu. Uenomex refimemsGeprexkmit — ofmmit IpemoK HeaHIepTANBCKOro dElIOoBeKd K YENOBeKa pasyMHOYO. YenoBex
HeaHAepTAMLCKAR KaK BHA JHoAel xononmoro xmmata. Yenosex pasyMHBLf COBPEMEHHOTO THIIA, ASHUCOBCKI JeN0BEK, OCBOSHAE KOHTHHCHTOB 34 IPEACNaNI
A¢pma. [TaneoreneTrHKa 1 HaleoreHOMEKA.

SROMONES COBPEMEHHOrO ¥eioBeKa. EcTectBeyHEni 0T60p B TOMyIIHHSX YeNoseka. MyTalHOHHE NpoLece K pomMophmaM. [JONyISIIAOHHEIE BONEST,
mpeiih renos, Murpanust B «3(hdhexT ocroBaTens» B NOMYIAIHIX COBPEMEHHOTO YETIOBEKA.

YenopeTeckne pacsl. [JoHsTHE O pace. BOIbIIME packs eBpONeOrAHas (eBPasuHcKan), ABCTPAL0-HeTPOLAHEAs (3KBATOPUATbHAS), MOHIOIONTHAN (A3HaTCKO-
aMeprKaHckas). BpeMs M Iyrw paccereHHs TeNoBeka JIO IlaHere. EAMHCTRO YeloBedeckmx pac. Hayuwasi BECOCTOATENEHOCTS pacH3Ma. [TprcnocobneHHoCTE
JernoBeKa K pasHEBIM YCHOBHIM OKpPYKaromel cpensl. Brusmue reorpaduraeckoit cpeir! ¥ apeltda reros Ha MOPHOIOTHIO I (H3MONOTHIO YENOBEKA.
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MexarCudILERApHEE METONE! B (DH3HIECKO (6momormuecKoit) aHTPOMOIOIAE. DBOMOIHONHE As aHTPOOJIOTHS W NANCOAHTPONONOTHS JENQBEYECKHY
Ionynanue. BroconuaibHEbIe HCCIeMOBAHTS IIPHPONE] Ueoreka. Ycernenopamme KOIBOIIOLME OHOIOTHIECKOro ¥ CONHANBHOTO B YeJIOBEKE.

HemorcTpanyu:

Hoptpets: Y. Hapeus, JI. Jaxw, 5.5, Porumcrtt, M.M. ["epacumos. :

TaGmamer w cxemsl: «MeTob! anTpomonorymy», «TOOBHON MO3T YCHOBEKaY, «IeNoBeK00GpasHEIe 06e3baHED, «CKeNeT YeNoBeKa i CKENET MEMIIAH3EY,
«PynuMenTel m aTaBusMED, «J[BIKYIIHE CHIBI AHTPONOTEHE3a), «OBOMOMKOHHOE APERO UEIOBEKa®, «ABCTpATOmHTEk», «HUemoex yMermity, «Uemopex
IPAMOX OIS, «eHncoBckwmit genoBexy «Heammepransmsn, «Kpomansorisn, «IIpenk yenosexay, «ITANEI SBOMOLEY UeNoBeKay», «Pack geropexar.

Tema 6. Ixoaorns — Hayka o B3aHMOOTHOMIEHISIX OPraHA3MOB ¥ HAOPraHu3MeHHLIX CHCTEM € 0KPYRAIOmel cpenoit.

3apOKAEREME W PA3BHTHE SKONOTHH B TPYHaX A. F'ymGonsara, K.®. Pymse, H.A. Cerepriosa, 3. Texxens, A. Tencma, B.H. Cyxauépa. Paynens!  samaun
sxonori. CBA3h SKONOTHHE ¢ APYTHMH HayKaMm.

Metoger sxonorun. Ilonepsie HabmoOREHHI. OKCHCPEMEHTEL B 3KONOTHH: IIPUPOAHBIE M Na6OpPATOPHSIE. Monenuposagse B skonorud. MOHHETOpHAT
OXpy>KarOMe# cpefisl: IOKaIBHEN, perMONaTbHEE | rIo6anbabL,

3HaveHne SKONOTHYCCKUX 3HAMMH [UIT denoBexa. DKOMOIHIecKoe MHPOBO33DEHHE KaK OCHOBA CBfA3eH 4eNOBEYECTBA ¢ NIpupomoil. Popmupopanue
SKONOTHIECKOH KYNLTYPH H SKONOTHIECKOH MpaMOTHOCTH HACECHIA. C

JemorcTpaumn:

Hoptpetsr: A. 'ymbomsar, K.®. Pymse, H.A. Ceseprios, 3. I'exxens, A. Texcmu, B.H. Cyxauép.

Tabsumn m cxemsl: «Pasners axonorauy, «MeToxs! 3KONOTHI, «CXeMa MOMMTOPHHTA OKPYIKAIOTHEH CpemEIy.

JlaBoparopras pafiora «M3ydTerie METONOB SKOIOTHIECKIX HCCIeNOBAHMA .

Tema 7. Opranuszmel u cpega o6rTamms.

OKoJOTHYeCKHE (AKTOPEL K 3AKOHOMEPHOCTH ¥X AeHcTBMA. KIlacCHpUKAIMI SKONOTHYeCKEX hakTopoB: abHoTHIecK e, BroTHUeCKHEe, aHTPOIOIEHHBIE,
O6mme 3aKOHOMEPHOCTH MAEHCTBES SKONOrHUECKIX (paxropos. Ilpasuno wmmmemyma (K. Illmpenrens, FO. Jlu6ux). TonepanTHOCTE. DBPUOHOHTHEIE H
CTeHOOHOHTHBIE OPTAHA3MEL ;

AbuoTmaeciue haxropel. CBET XaK 9KO0NOrHIeCKHi] thaxrop. [lefcTBrE PasHBIX YIACTKOR CONHETHOTO CIIEKTDA HE OpraHu3MEl. JKONOTHUECKAE IPYIIIE]
PACTEHYH ¥ JKHBOTHBIX 1O OTHOIIEHHIO K cBeTy. CHTHATEHAS POITH CRETA. Doronepno musM.

Temmeparypa xak sxonormueckeit daxtop. Jeitcrene TEMISPaTypEl HA OpraHmaMEL [[oAKkunoTepMEbie B TOMOROTEPMERIE OPTAHUIMEL JBPHTEPMEBE U
CTEHOTEPMHBIE OPraHU3MEL

Braxxnoers Kak skomormyeckuit daxrop. [Ipacmocobiens PacTerHil K IOANEPKaHmIO BONEoro Ganarca. Knaccupuxamms pacrenyi 1o OTHOIICHAIO K
Bozte. [IpHCeIOCcO6Ne T KHBOTHEIX K H3MEHEHHIO BOXHOTO pexIMa, '

Cpembl OGHTAHHS OPraHmsMOB: BOIHAA, HA3CMHO-BOSAYLIHAY, NMOTUBEHHAS, INyOMHHAY DOANOYBEHHAS, BHYTPHOPraHE3MemEasd. (DH3EKO-XEMHYECKHE
ocobeHgocTH cpex 0OHTARNS OpraHI3MOB. IIprerrocobienys OPraHu3MOB K HKEHE B PasHbIX cperax.

buonorugeckue putmsl. Bremmme m BHyTpemmme putMbl. CYTONEBIE B TONHMTHBIE PHTMBL [IpHCIOCOBNEHHOCTS OPIaHM3MOB K CE3OHHEBM H3MEHEHHSM
YCIOBHH >KH3HH.

Kuznennsre dopMsl opramusmop. TTOHATHE 0 IKI3HEHHOM opme. JKusmenmrre GopMbl pacTeRmil: Iepemsi, KYCTAPHEKY, KYCTAPHHUKY, MEOTONETHHE
TPABEI, OTHONIETHHE TPaBEL JKU3HEHHEIE (OPME! JKHBOTHHX: TEAPOSHOHTEL, TeOOHONTH, aspobuonTsL. OcobeHREOCTH CTpOCHASA B 00pa3a JKH3HH.
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Broruueckue daxTopsl. Bugbl GHOTHUECKHX B3aEMOLEHCTBHIL: KOHKYPCHIIMS, XHIMHUICCTBO, CEMOHO3 H ero QopMmbl. IlapasurusM, KOOIIEpanus,
MyTyalli3M, KOMMEHCAIu3M (KBapTHPaHTCTBO, HAaXIeGHMIeCTBO). Herpoduyeckne BamvomeficTeus (Tomwyeckere, (opmaeckue, (habpmaeckue). SHawenue
OHOTHYECKMX B3aMMONEHCTEHI LT CYMEeCTROBARMS OpraHu3MoB B cpefe 06uTagus. [IPHHIHN KOHKYPEHTHOrO HCKITOYSHMIS.

Hemoucrparem: ' , _

Tabnumet 1 cxemsr: «Dxonoraeckue haxTops, «CreroBoil CTIEKTPY», « DKONOTHYECKHE IPYINIEI YKHBOTHBIX [0 OTHOLICHWIO K CBETYY, « TeINOKpPOBHbIE
JKHBOTHEIEY, . «XONOMHOKPOBELIE JKHBOTHEIE), (DHIMOIIOTHYECKES aNAITALNE KEBOTHBIXY, «Cpemel ofuraHms OpraHmsMoB», «BHonormueckue pHTMED,
«Xo3HeHRBIe QOpMBI pacTeHH», «KusHEHHEbE opME! JHMBOTHEIX», «DKOCHCTEMa MEPOKOTMCTBEHHOIO JEcay, «JKOCHCTEMA XBOMHOLO Jecay, «lJemm
NUTAHED), «XAMHEAIecTBOY, «[Tapasurramy, «Korkyperimay, «Cumbmos», «KoMMeHCaIEMY.

Jlaboparopras pafora « AHATOMHYECKHE 0COBSHHOCTH PacTeHHH H3 PAasHBIX MECT OOMTAHMIY.

Tema 8. Dxotorus BUAOB & moNy AL

OKONOIHYECKHE XapPAKTEPUCTUKH IIOILYILHIAH. Monymmmus xax GHoNOrWYecKaT cHcTeMa. Poib HEOIHOPOMHOCTH Cpedpl, (VE3mUecKiHx Oaprnepos u
ocobeHHOCTeH GHONOTHE BHAOB B (JODMEPOBAHMH IPOCTPAHCTREHHOMN CTPYKTYPbI monyiusiiui. OCHOBHEIE IOKA3aTeNy MOUYJSILHA: THCICHHOCTE, IUIOTHOCTD,
BO3pAcTHad 1 I00Bas CIPYKTYPa, POKNAEMOCTD, IPHPOCT, TEMII POCTa, CMEPTHOCTD, METPAIIYS.

‘ OKONOTHIECKAS CIPYKTYpa MOMynsiimi. Onerka YHCIeRHOCTH NOMyIANKY. JIHHaMHKa Oy MINA U eé PeryIuiins. BHOTHIeCKHi T0TeRnyAN MOy IIIHA.
Mogemposarve mupamMuis ToNyIsimy. KpuBble pocTa SHCISHHOCTH momymnsuue. Kpuekle BEDKUBAHEA. PeryNsiiis YUCACHHEOCTH NOMYIIMY; PO (PaKTOpPOR,
SaBHCAIINX A HE 3ABHCAINIX 0T IIOTHOCTH. JKOJOTHIECKIE CTPATErHE BUAOE (i- & K-crparersy).

IToHSTHE 06 3KONOTHYIECKOHR HHIIE Brza. MecroobrTarne. MHOroMEpHas MOJEIL 3KOMOIHEECKON HEIMY JH. Xarauncona. PazMeprl axonorugeckoit
uum. [loTeHnHaTsEHas # peal30BanHas HUIH.

Bup xax cucrema momymsineif. Apearst BEAOB. BHIH U ux KHsHEHEEE CTPATETHE. JDKONOIHIECKIe DKBYBAICHTEHL.

3aKOHOMEPHOCTH IIORENCHHUS ¥ MHTPAINEH KABOTHBIX. BHONOTMYECK e HHBAZHI YYXKEPOITHEX BHIOB.

Hemoncrparumu: '

Hoptper: Y. Xarwiacon.™

Tabmmer w cxemsr: «OKONOrIIeCKHE XAPAKTEPHCTHKA TONYJIAHAY, «IIPOCTpaHCTBERHAs CTPYKTYpa IOLYISHLY, «BO3pacTHEIE MpaMH/E] IOITYJITEHE,
«CKOPOCT 3acenenHust HOBEPXHOCTH 3eMiH pasIHIHEME opraHusMamMuy, « Moens sxoorrdeckol remmm .M. Xaraurconay.

Tema 9. Ixoorus coobmectn. Ixoloruaeckue CHETEMEL

CoofriecTBa opranmzMoB. BHONEHO3 | ero CTPYKTypa. CBA3M MEXIY OpranyMsMany B OEOLEH03e.

JKocHcTEMA KaK OTKpHITas cucreMa (AL Tencrmm). OyHruoBaNbHbE GHOKH OPraHM3MOB B 3KOCHCTEME: TPOJYIEHTE], KOHCYMEHTBI, PE{yNEeHTBL.
Tpodmaecxue ypopau. Tpoduraeckue memi i ceTH. AGHOTHIECKHE GIOKE 3KOCHCTEM. louBst u Wbl B 2K0CHCTEMaX. KPyroBOpOT BELIECTB U HOTOK SHEPrHH B
9KOCHCTEME.

OCHOBHEIE II0KA3ATENN SKOCHCTeMEL. BHoMacca 7 IPORYKILL. DKONOrHYecKze OEpAME/IBT YACe), OHOMACCEL ¥ SHEPIHH.

Harmpapneasbie 3aK0H0MEpPHBIE CMEHE! COOBIIECTE —~ CYKHECCHH. Ileperansle B BropHYHble CYKIECCHH U HX IPHYMHELL. AHTPOIOTCHHESIE BO3ICHCTRI HA
cyxueccry. Kimmaxcxoe coofmectso. Bropasroobpasme i momzoTa KPYTOBOPOT BEMECTR — OCHOBA YCTORIEBOCTE COOBIIECTE.

IpEpomHble 3KOCHCTEMEL

AHTPONOTeRHEIE IKOCHCTEMBL. ArposKocHCeTeMa. ATPOLERos. Pasmrms MEXTY aRTPOIIOTEHHBIMY M IPHEPOAHLIME SKOCHCTEMAME.
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Yp6oaxocucTemsr. OCHOBHBIE KOMIIOHSHTH! ypGosxocuctem. ['opopckas Quopa (bayma. CuEamTpoNH3aLEs ropoxckof (aymsl bmonormaeckoe H
XO3HCTBEHHOE 3HAUEHYE arPO3KOCHCTEM H YPOOIKOCHCTEM.

3aKoHOMepHOCTY (POPMHPOBAHMSI OCHOBHBIX B3AUMOZEHCTBHH OPTaHM3MOB B OKOCHCTEMaX. [lepeHOC IHEPTHA M BEINECTB MEXTY CMEKHBIMH
DKOCHCTEMAME. Y CTOHYMBOCTS OPraHH3MOB, OIYNAINE X SKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX i B8HTPOIOTCHHBX BO31CcHCTBHA.

MeToHoIoT I MOEHTOPHHTA ECTECTBEHHELS ¥ aHTPOIIOTSHHEX S3KOCHCTEM.

Hemoucrpanwn: [loptper: A.Jl. Tercm. :

Tabmmmsr u cxeMbl «CTpyKTypa Guomenosa», «DKOCHCTEMA IIAPOKONACTBEHHOIO Jecay, KIXOCHCTEMA KBoifHOrO Necay, «@YHKNHOHAIBHBIS TPYIILL
OpTaEH3MOB B dKocHeTeMe», «Kpyrosopor BemecTs B 3KocHcTeMe», «Llemy IHTaHE: (macTOHIOHAS, FETPHTEHAN)D, «OKONOHIECKad IHpaMuia THCED»,
«DKOTOTHYECKas HHPAMKTA GHOMAcch, «DKOIOTEUecKas HHpaMuaa SHeprin», «ObpasopaHue Gonotan, «[leppudHast cyKieccum», «BOCCTaHOBIEHHE Jeca
nocie mokapay, «DKOCHCTEMA 03epay, «ATponeHos», «KpyroBopoT BEIMECTE K MOTOK SHEPTHH B arpOIEHO3EY, «ITprMepEr ypOOIKOCHCTEMD.

[IpaxrEueckas paboTa «Msyderye u onncagre ypOOIKOCHCTEMED .

DKCKYpPCHS «DKCKYPCHs B THIHHEEH Onoreoneros (B Ky0pasy, OepesssK, eNbHEK, Ha CYXOTONBHBIM WA NOXMEHHEIH JIYT, 03€p0, GonoTo)».

DKcKypeust « DKCKYPCHS B arpOIKOCHCTEMY (Ha NONe MM B TCILIATHOS XO03SHCTRO)».

Tema 10. Buocdepa — rnodanpaas sKOCHCTEMA. '

Brocepa — obmelraneTapHas 060n09Kka 3eMIH, IIe CYIECTBYET M CYIIeCTBOBaA KA3HD. PasBuTHe mpencTasieHwnit o Omocdepe B TpyAax 3. 31occa.
Vuenne B.W. Bepramackoro o 6mocdepe. O6nacty Guocheps:  e€ cocras. JKuBoe BEMECTBO Grocdepsl 1 ero (HyHKIHH.

3aKOHOMEpPHOCTH cymecTBoBanms Guochepsl Ocoberpoctn Guocdeps! Kax rrobaneHol sKocucTeMBl JaHAMMYIECKOE PaBHOBECHE B buocepe.
KpyroBopOTE! BEMECTE H GHOT€OXAMUECKHE UKITEL (YTIEpoid, a30Ta). PuTMUHOCTS sBieHni B HHOCHEpE.

3omamsgocTs Guocdepst. [TonsTre o Guome. QcHOBHBIE GHOMBI CYIIH: TYHIPA, XBOHHBIE Jieca, CMEINARHEIE A IMHPOKOHMCTREHHEIC JISCa, CTENH, CABAHHEL,
TIYCTBIHH, TPOIFYECKHE JIECA, BEICOKOropss. Kimimar, pacTHTebHEN i JKUBOTHEI MUp HHOMOB CYTIH.

CrpyxTypa B (YEKIIF XHBEIX CHCTEM, OLEHKA ¥X PECYPCHOTO NOTEHIHANA U frochepHbIx GyHKIHE.

Jemoncrparmu: [optpers:: B.M. Beprancwuii, O. 3tocc. -

Tabmamer # cxemsl: «eochepsr 3emmuy, «KpyroBopot a3oTa B MpEpPOLE», «KpyroBOPOT yIJEpOAa B IIPHPOALY, «KpyroRopoT KMCIIOPOXa B IIPHPOKEY,
«KpyroBopoT BOIEI B mpuponey, «OCcHOBHEE GHOMEI Cymmy, «KiMMaTHIecKue mosca Senmiy, «TyHapay, «Taifran, «CmelmasHeH Tecy, «I1IEpOKOICTBEHHELR
necy, «Cremsy, «Casamaar, «[IycTemy, « TponrIecKni necy.

Tema 11. Yenoser M OKpYRAXOMA CPeNa.

DKONOTHYecKHe KPH3UCH B MX NpRYHHLL. Bosgelicrene denoseka Ha Ouocdepy. 3arpisHenne B03yIHOM cpefel. OxpaHa Bo3XyXa. 3arps3HEHHE BOXHOU
cpersi. OXpara BOTHEIX Pecypcos. Paspymierse noussl. OxpaHa IOYBEHHbIX pecypcos. Vsmenenre KInMaTe.

AHTpPOTIOTEHHOE BO3IEHCTBHE Ha PACTHTENBHEN U JKUBOTHENH Mup. OxpaHa pacTATEHHOTO H KHBOTHOTO MHEPA. QOcHOBHbIE NPHHLIKIE! OXPAHEL IIPAPONBL.
Kpacusie xemra. Oco6o 0XpaHseMble DPHPORHEIE TEPPHTODHA (OOIIT). BoTaruyeckue cafbl i 300IOTHYCCKHE TAPKH.

OCHOBHEIC MPHEMMIE YCTOMTHBOTO pA3BUTHSI UENOBEYECTBA M HPAPOALL PamHOHATEHOE UPHPOZIONOME3OBARUE I coxpagenre OHOROTHYECKOTO
passoofpazua 3emim. OBIMHE 3aKOHOMEPHOCTH IIOGANBHEIX S3KOMOTHIECKAX KPHITCOB. OcofeHHOCTH COBPEMEHHOI0 KPH3HCA B €T0 BEPOITHEIE NOCICACTRHAA.

PaspuTHE METONOB MOHATOPHHTE PA3BHTHS ONACHBIX TEXHOTCHHBIX IIPOUECCOB.

JleMOBCTpanym:
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Tabnunsl K cxeMsl: «3arpssuerue atmMochepsly, «3arpasHenue TEApochepsl», «3arpa3HeEHe NOYBLDY, «Ilapruxossrii abdexT», «Ocofo oxpaHIensie
HPEPOIHEIE TEPPUTOPHEY, «MoJenH yIpapieMoro Mupa.

TemaTryecKoe NIAHHPOBAHAE

Ne HapmeHOBAHHE PA3leflOB U TeM MPorpaMmMbl Konuuecteo | Daexrponnsie (Ligposeie) 06pa3osaTeIbHLIE PECYPCBI
1701 HACOB

Pazgen 1. BroJoris Kak HAyKa.

1.1 BHONOrHT — KOMIIEKCHaA HayKa. : https:/fresh.edu.ru/subject/lesson/3827/start/1 18940/

Hrore no pasjeny ' i

Pazpen 2. JKuBsle clHeTeMbl I MX H3yUEHIe.

2.1. Juppie CHCTEMEI 1 HX CBOICTRA. 2 hitps:f/resh.edu.rwsubject/lesson/3827/start/1 18940/

Wtoro no pasaeny 2

Paszpen 3. Buoaoriis KneTki.

3.1. |AcTopus OTKPLITHA H H3YTeHHA KneTky. Knerounas Teopus. 2 hitps://resh.edu.ru/subject/lesson/5383/main/ 153375/

3.2,  [Xumwuyeckas OpraHHM3alMA KIIETKH. 11 https://resh.edu.ru/subject/lesson/5397/start/283870/

3.3.  |CrpoeHHe H QryHKIHY KIETKH. 9 https:/lfoxford.ru/wiki/biologiyafstroenie-kletok—eukariot-
odnomembrannye-organelly-yadro

3.4, |OBueH BewecTs ¥ NPEEpAlISHIE SHEPIUH B KICTKE, ; ' 7 https:/fresh.edu.ru/subject/lesson/3917/start/46777/

3.5. |HacnenctBeHHas uu(opMAania U e peaNii3anii B KIETKE, 7 https:/fresh.edu.ru!subjectl]esson!5352/mainf295784/

3.6.  PKusHeHHBIH WHIUT KNETKH. 7 https:Aschool.infourok.ru/videouroki/ Tb653b5e-ada6-49fd-8cle-
30b78abaaac2

Hroro no paspeny 43
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Paspen 4. Opranusm.

4.1.  |PasMHOMEHME H PA3BHTHE OPTAHUEMOB. 8 https://resh.edu.ru/subject/lesson/S359/start/2 70999/

4.2.  |CTpoenue M QyHKIUH OPTaHH3MOB. 16 https://foxford.ru/wikilbiologiya/urovni-struktumoy-organizatsii-
zhivogo

Hroro no pazneny 24

Pazpen 5. OcHoBBY TeHeTHRH 11 CeJIeRLIIH,

5.1.  |leHeTUKa — HAYKA O HaCIEACTBEHHOCTH U H3MEHUHEOCTH OPraHH3MOB. 2 https://resh.edu.ru/subject/lesson/5386/start/3 01065/

5.2.  [3aKOHOMEPHOCTH HACIEACTREHHOCTH. o hitps://resh.edu.ru/subject/lesson/5386/start/301065/

3. [32KOHOMEPHOCTH M3MEHYHMBOCTIL. 6 hitps://resh.edu.ru/subject/lesson/5387/start/1 7435/

54.  [Temermia wenosexa. 3 hitps://resh.edu.ru/subject/lesson/3653/start/47 180/

5.6, (Cenexuus OpraHHIMOB. 5 hitps://resh.edu.ru/subject/lesson/386 1 /start/29575 1/

5.7. |[BHOTEXHONOTHs M CHHTETHUECKAS SUONOTHS. 5 hﬂps://www.youtube.com/watch?v=B3an_DCYU&ab_channel=M
ANASTV

HMroro no pasneny 30

Pazpen 6. [ToeTopenne i oobimenue. - -

6.1, IToeTopenue u o6o6ueHue. 1

Hroro no paszeny: 1

Pezepe 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102

TemaTnyeckoe naagHapopanue 11 knace

Nu HaumeHoBaHue pasaesos X Tem HPOrpaMMbl

Konuyecreo
HaCoR

duexrpounnkie (LHposbie) 06pazoBaTens Hule pecypcat
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Pazgen 1. Yuenue o6 3BOMOUAH OPraHIYecKoro MHpa.

1.1 3apoxenne M Pa3BATHE IBOMIOLHOHEX NpencTasieHHii B fHomorumy. 4 https:/fresh.edu.ru/subject/5/11/

1.2. Mukpossomornus u ee peayneTaTsl. 14 hitps://resh.edu.ru/subject/lesson/5388/start/1 7609/
1.3. Makpossomonns u ee pe3yIbTATEL 6 https:/fresh.edw.ru/subject/lesson/4950/start/295838/
Hroro 1o pasgeny 24 |

Paznen 2. Bosnuknorenme u PasBHTHE KH3HO Ha 3eme.

2.1. IIponcxoxuenre v passuTHe w3y Ha Semrne. 15 https://resh.edu.ru/subject/lesson/3 885/start/270127/
2.2, Ipoucxoxmeure yenosera — aHTPOMOreHes, 10 https://resh.edu.ru/subject/lesson/3906/start/2 83994/
Htoro no pazpeny 25

Pazpen 3. xocnerema,

3.1 Skonmorust — Hayka o E3aMOOTHOLIEHMAX OPraHM3MOB H HANOPraHH3MEHHBIX CHCTEM ¢ | 3

OKpyKatoueli cpenoi.

3.1 Oprasuzmbl 1 cpema o6uTamus. 9 https://resh.edu.ru/subject/lesson/5392/start/8378/
32 DKONOTHA BHIOR M MONYAALHL, 9 hitps://resh.edu.ru/subject/lesson/550 1/start/119075/
33 DKOJIOrHs COOBIIECTB. DKONOTHYECKHE CHOTEMAL - 12 https://resh.edu.ru/subject/lesson/5501/start/1 19075/
3.4 Buoctepa — roGansuan sxocuctema, 6 https://resh.edu.ru/subject/lesson/5394/start/119 104/
3.5. YeloBek H OKpysraromas cpena. 6 hitps:/iresh.edu.ru/subject/lesson/5499/start/295898/
Hroro mo pasneny: 45
PeéBpBHOG Bpemsa § "acos
OBIUEE KOJMYECTBO YACOB 1O [TPOTPAMME 102
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