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ITOACHUTEADBHAA 3ATTHCKA

[Tporpamma mmo yueGHOMY mpeamery "brosorua” (aasee - OmoAorus) Ha YPOBHE CPEAHEIO
obrero obpasoBanusA paspadorana Ha ocHobe Peaeparbroro sakona or 29.12.2012 Ne 273-03
«O06 obpasosannu B Poccutickoit Peaeparium, PI'OC COO, Konuennu npernoaaBanus yaeOHOTO
mpeameTa «broAorua» 1 OCHOBHBIX ITOAOKEHHH (PeAePAABHOI PAOOYEl IIPOIPAMMBI BOCITHTAHUAL.

VueOneiii peamer «bruoaorusay yrayoaéunoro yposusa usydenus (10—11 kaaccer) aBagercs
OAHUM M3 KOMIIOHEHTOB IIPEAMETHOH obOAactu «HcrecrBeHHO-HayuHBIE IIpeameTer. CoraacHo
noaoxkeruAM PI'OC COO mpoduAbHEE yI€OHBIE IIPEAMETBI, H3Y9aEMBbIC HA YTAYOAEHHOMYPOBHE,
ABAAIOTCA CIIOcOOOM AnddepeHnmanun oOydeHns Ha YPOBHE CPEAHETO OOIIErooOpa3OBaHUA U
IIPU3BAHBI OOECIICYUTH IIPEEMCTBEHHOCTh MEKAY OCHOBHBIM OOIINM, CPEAHHMOOIINM, CPEAHHM
IPOdPeCCHOHAABHBIM U BBEICIITUM OOpa3oBaHHeM. B TO ke Bpems KamABIH M3 3THX y41eOHBIX
IIPEAMETOB AOAKEH OBITh OPUEHTHPOBAH  Ha IIPHOPHUTETHOE perieHre  OOPa3OBATEABHBIX,
BOCIIUTATEABPHBIX M pPAa3BHBAIOIINX 3aAa4, CBA3AHHBIX C IIPOOpHEHTAIINEH OOYIAIOIINXCA 1
CTUMYAHPOBAHHEM HHTEPECA K KOHKPETHOH OOAACTH HAYYHOIO 3HAHUA,CBA3AHHOIO C OMOAOTHEH,
MEAHUIITHOII, 3KOAOIHEH, IICUXOAOIUEH, CIIOPTOM MAU BOCHHBIM ACAOM.

[Iporpamma 1o yuebHOMY mpeamery "buoaorms'" Aaér mpeACTaBACHHE O LIEAM U 32AA9aX
n3ydeHHuA yIeOHOro mpeamera «brmororms» Ha YTAYOAEHHOM YPOBHE, OIIPEACASCT OOA3ATEABHOE
(MHBApHAHTHOE) IIPEAMETHOE COACP/KAHUE, €ro CTPYKTYPUPOBAHHE IIO Pa3ACAaM M TEMaM,
PACIIPEACACHIE IO KAACCAM, PEKOMEHAYET ITOCAEAOBATEABHOCTh H3YYEHUA YIEOHOIO MATEPHAAAC
YVIETOM MEKIIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBA3EH, AOTHKH Y4EOHOTO IIPOIIECCA,BO3PACTHBIX
OCOOECHHOCTEH  OOywaromuxca. B mporpamve 1mo  OMOAOrMM — PEAAM30BaH — IIPHHIIAIL
IIPEEMCTBEHHOCTH C H3Y9IEHHEM OHOAOIMH Ha YpPOBHE OCHOBHOIO OOIIEro OOpasoBaHHA,
OAaropapsa 9emy IPOCMATPHUBAETCH HAIPABACHHOCTb HA IIOCACAYIOIIEE PA3BUTHE OHOAOIHYECKUX
3HAHWH, ODHEHTUPOBAHHBIX ~ Ha (DOPMHUPOBAHHE ECTECTBEHHO-HAYIHOTO MHPOBO33PEHHH,
5KOAOTMYECKOIO MBIIIACHHA, IIPEACTABACHUII O 3AOPOBOM OOpa3e JKH3HH, Ha BOCIHTAHUE
OepeKHOrO OTHOIIEHUA K OKPY/KAarOIEH IPHPOAHOI cpese. B mporpamme mo Omoasormm Takike
ITIOKa3aHBl BO3MOKHOCTH y4eOHOro mpeamera «bmoaormsa» B peasmsanmm tpeboBanuii PI'OC
COO k mAaHHPYEMBIM AMIHOCTHBIM, METAIIPEAMETHBIM U IIPEAMETHBIM PE3yAbTaTaM OOYYEHHS UB
dopMHUPOBAHUN OCHOBHBIX BHAOB YYEOHO-IIO3HABATEABHOM AEATEABHOCTH OOYYAIOINHUXCA IIO
OCBOEHHUIO COAEP/KAHUA OMOAOTHYIECKOTO OOPAa30BAHUA HA YPOBHE CPEAHErO ODIIEro 0Opa3oBaHMUA.

V4aeOnpni npeamer «bumosorus» Ha ypOBHE CPEAHErO OOIEro OOpasoBaHMA 3aBEPIIACT
OHoAOrmUecKkoe OOpa3sOBaHHUE B IIIKOAE M OPHEHTHPOBAH Ha PACIIHPEHHE U YIAYOAECHUE 3HAHUIT
OOYYArOIINUXCA O JKUBOH IIPUPOAE, OCHOBAX MOAECKYAAPHOM M KACTOYHON OMOAOIUH, SMOPHOAOTUIH
OHMOAOIMU Pa3BUTHA, TEHETUKI, CEACKIIMH, OMOTEXHOAOTHH, 9BOAFOIIMOHHOIO YYE€HUA U 9KOAOTHH.

Nsyuenne yuebHOro rmpeamera «brosorus» Ha yrAyOACHHOM YpOBHE OPHEHTHPOBAHO HA
ITOATOTOBKY OOYYAFOIIUXCA K IIOCACAYIOIIEMY ITOAYICHUIO OMOAOTMYIECKOrO OOPa3OBaHUA B By3aXH
OPTaHHU3AIHUAX CPEAHErO IIpodeccHoHaABHOrO 00pazoBaHuA. (OCHOBY €ro COAEPKAHHUA COCTABAACT
cucTeMa OHOAOTHYECKAX 3HAHHMH, IIOAYICHHBIX IIPH U3YICHUN OOYYAFOIINMUCA COOTBETCTBYIOIUX
CHCTEMATUYIECKUX Pa3ACAOB OHOAOINH Ha YPOBHE OCHOBHOIO 00I1Iero oopasosanus, B 10—11 kaaccax
9TH 3HAHHA IIOAYYAIOT pa3BUTHE. TaK, PACIIMPEHBI M YIAYOACHBI OHOAOIMYECKHE 3HAHHUA O
pacTeHHAX, KUBOTHBIX, IPHOAX, OAKTEPUAX, OPrAHU3ME YEAOBEKA, OOIIHX 3aKOHOMEPHOCTAX KU3HH,
AOIIOAHUTEABHO BKAFOYECHBI OHMOAOIMYECKHE CBEACHHA IIPUKAAAHOIO H IIOHMCKOBOIO XapaKTepa,
KOTOPBIE MOYKHO HCIIOAB30BaTh KaK OPHEHTHPHEI AAfl IIOCACAYIOIIETO BBIOOpa IIpodpeccHm.
Bosmokna rtakke wuHTErpamus OHMOAOIMYECKHX 3HAHHI C COOTBETCTBYIOIIMMH 3HAHHAMH,

ITIOAYYICHHBIMUI O6Y"121IOH_[I/IMI/ICH HpI/I HN3y9YCHHUHA CI)I/ISI/IKI/I, XHMHH,FGOFpa(pHH 1 MAaTEMATHKI.



Crpykrypa mporpaMmet 1o yaebaomy mmpeamery "broaornsa" orpamxaer CHCTEMHO - YPOBHEBBIIH
U 9BOAIOIIMOHHBII ITOAXOABI K H3y4eHHIO Owmoaormu. (COraacHO UM, H3y4arOTCA CBOMCTBA U
3aKOHOMEPHOCTH, XaPAKTEPHBIC AASl JKHBBIX CHCTEM Pa3HOIO YPOBHA OPraHH3AIUN, 3BOAIOIHN
OPraHHYECKOro MUpa Ha 3eMAe, COXPAaHEHHA OHOAOIMYECKOrO pasHOOOpasus maaHets. Tak, B 10
KAACCE HM3YYAFOTCA OCHOBBI MOAEKYAAPHOH M KAETOYHOI OHMOAOIMH, SMOPHOAOIMH M OHOAOTHN
Pa3BUTHA, TCHETUKA U CEACKIIUN, OMOTEXHOAOTUN U CHHTETUYECKON OMOAOTHH, AKTYAAHSHPYIOTCH
3HAHMA OOYYAIOIINXCA IO OOTaHHKE, 300A0THH, aHaTOMHUH, pusnororuu deroseka. B 11 kaacce
H3yYaIOTCA 9BOAFOIIMOHHOE YYEHIE, OCHOBBI 9KOAOTUH U YYeHHEe O Omocdepe.

OBIINAA XAPAKTEPHMCTHUKA YUEBHOTI' O ITPEAMETA «BMOAOTI'11SA»

VaeOnnrii  npeamer «bumosorms» mpm3BaH  00ECIIEYUTH OCBOCHHE  OOYYAFOIIUMUCH
OHMOAOTMYECKUX TEOPHH U 3aKOHOB, HACH, IIPUHITUIIOB U IIPABHUA, ACKAIITUX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHOMN KAPTHHBI MHPA, 3HAHHIHI O CTPOCHHH, MHOTOOOPA3HU H OCOOCHHOCTAX KACTKH,
OpPraHH3Ma, IIONIYAAMH, OHOICHO3a, 9KOCHCTEMBI, O BBIAAIOIIMUXCA HAYYHBIX AOCTIHIKCHHAX,
COBPEMEHHBIX HCCACAOBAHUAX B OHOAOIMH, IIPUKAAAHBIX ACIIEKTAX OMOAOIMYECKUX 3HAHHH. AAA
PasBHTHA U IOAACP/KAHIA HHTEPECA OOYIATOIINXCA K OMOAOTHH HAPSAY CO 3HAYNTEABHBIM OOBEMOM
TEOPETUIECKOTO MATEPHAAA B COAEPKAHII IIPOIPAMMEI IO OMOAOTHH IIPEAYCMOTPEHO 3HAKOMCTBO C
HCTOPHUEH CTAHOBACHUSA U PA3BUTUA TOH MAM MHOH OOAACTH OHOAOTHH, BKAAAOM OTCYCCTBEHHBIX I
3apYOEKHBIX YIEHBIX B PEIIICHUE BAKHEHIINX OMOAOIMYECKHX H 9KOAOIHMYECKHX IIPOOAEM.

HHEAW M3YUEHMA YAEBHOTI'O ITPEAMETA «BM1OAOTH15»

Ilear m3yuenua yueb6HOrOo mpeamera «brosorus» Ha yrAyOAEGHHOM ypOBHE — OBAAACHHE
OOYYAIOIIMMHUCH 3HAHUAMHI O CTPYKTYPHO-(PYHKIIMOHAABHOW OPTaHU3AIINH KUBBIX CHCTEM Pa3HOTO
paHra M IPUOOPETEHHME YMEHHUN HCIOAB30BATh 3TH 3HAHHA B (DOPMHPOBAHHH HHTEpPECa K
OIPEAEAEHHOH 00AACTH IIPOPECCUOHAABHOM ACATEABHOCTH, CBA3AHHOI C OMOAOIUEH, HAU KBEIOOPY
YIEOHOTO 3aBEACHUA AAS IIPOAOAKEHUA OMOAOTHIECKOIO OOPA3OBAHIS.

AocTIKeHne IIeAn H3ydYeHHA y4eOHOro mpeamera «bumosorms» Ha yrayOAEHHOM YpOBHE
00ecIIeunBaeTC PEIIEHUEM CACAYIOIIHX 3aAQY:

OCBOEHHE OOYYAIOIIUMUCA CHCTEMbI OMOAOIMYECKUX 3HAHHUI: OO OCHOBHBIX OMOAOIHMYECKHX
TEOPHAX, KOHIIEHIIUAX, THIIOTE3aX, 32aKOHAX, 3aKOHOMEPHOCTAX M IIPABHAAX, COCTABAAIOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MUPa; O CTPOEHUH, MHOIOOOPAa3HH U OCOOEHHOCTAX
OMOAOIMYECKHX CHCTeM (KAETKA, OPraHM3M, IIONYAALNA, BHA, OMOreoleHos, oOmocdepa); o
BBIAAFOIIIUXCA OTKPBITUAX U COBPEMEHHBIX MCCACAOBAHHAX B OMOAOIUM;

O3HAKOMAEHHE OOYYaFOIIUXCA C METOAAMU ITO3HAHUSA KUBOH IPUPOABL: HCCAEAOBATEABCKIMI
METOAAMH OHOAOTHYECKUX HAYK (MOAEKYAAPHOH U KACTOYHOH OMOAOTUN, SMOPHUOAOIUH B OMOAOTHN
Pa3BUTHA, TCHETUKH U CEACKIIUN, OMOTEXHOAOTUU M CHHTETHYECKOM OHMOAOTHH, ITAACOHTOAOTHH,
5KOAOTHH); METOAAMU  CAMOCTOSATEABHOIO IIPOBEACHHA OHOAOIMYECKHX HCCACAOBAHHE B
AaDOPATOPHH H B IIPHPOAE (HAOAFOACHIE, N3MEPEHUE, SKCIIEPUMEHT, MOACAUPOBAHHE);

OBAAACHHE OOYYAIOIIUMUCA YMEHHUAMH: CAMOCTOSTEABHO HAXOAUTb, AHAAUZHPOBATH H
HCIIOAB30BATh OHOAOTHYECKYIO HMH(OPMAIINIO; IIOAB30BATBCA OMOAOIMYECKOH TEPMHHOAOTHEH U
CHMBOAHUKOM; YCTAHABAHBATD CBA3b MEKAY PasBHTIHEM OMOAOTHMH U COIIHAABHO-9KOHOMHYECKIMUHU
9KOAOTHYECKHMHU IIPOOAEMAMH YEAOBEYECTBA; OIICHUBATH ITOCACACTBHA CBOEH AECATEABHOCTH IIO
OTHOIIEHUIO K OKPY/KAIOIIEH IPHUPOAHOH CPEAE, COOCTBEHHOMY 3AOPOBBIO U 3AOPOBBIO
OKPY/KAIOIIUX AIOACH; OOOCHOBBIBATD M COOAIOAATH MEPBI HPOPHUAAKTUKH HMHQEKIMOHHBIX
3a00AEBAHHH, IIPABHAA IIOBEACHHA B IIPUPOAE H OOecHedeHusA Oe30IIaCHOCTH COOCTBEHHON
KU3HEACATEABHOCTH B YPE3BBIYAMHBIX CHTYALHAX IIPHPOAHOTO M TEXHOIEHHOIO Xapakrepa;

XapaKTepI/ISOBaTI) COBpCMCHHbIC Hay9IHBIC OTKprTI/IH B oOAaCTH 6I/IOAOFI/II/I;



pasBHTHE y OOYYAIOINNXCA HHTEAACKTYAABHBIX M TBOPYECKHX CIIOCOOHOCTEH B IIpoIiecce
3HAKOMCTBA C BBIAAIOIIUMIUCH OTKPBITHSAMU K COBPEMEHHBIMU HCCACAOBAHUAMU B OHOAOITH,
pEIIaeMBIME  €F0 IIPOOAEMAMH, METOAOAOTHEH OHOAOTHYECKOTO HCCACAOBAHUSA, IIPOBEACHHUSA
OKCIIEPUMCHTAABHBIX ~ HUCCACAOBAHHE,  PEIICHUA OHOAOTHYECKAX  3aAa9, MOACAHPOBAHHA
OHOAOIHYECKIX OOBEKTOB U IIPOLIECCOB;

BOCIIUTAHHE Y OOYYAFOIIUXCH I[EHHOCTHOIO OTHOIICHUA K KUBOH IIPHPOAE B IIEAOM H K
OTACABHBIM €€ OOBEKTAM U ABACHHUAM; (DOPMUPOBAHIE SKOAOIMUECKON, TEHETUIECKOI IPAMOTHOCTH,
OOIIIEH KYABTYPBI IIOBEACHUSA B IIPHPOAE; HHTETPAIIHH €CTECTBEHHO-HAYIHBIX 3HAHIIT;

IIPHOOpPETEHNE OOYYAIOIIUMHUCH KOMIIETEHTHOCTH B PAIIMOHAABHOM IIPHPOAOIIOAB30BAHIHI
(cobATOACHHE IIPABUA IIOBEACHHUA B IIPUPOAE, OXPAHBI BUAOB, 9KOCHCTEM, OHOCdEpEHL), COXPAHEHIH
COOCTBEHHOTO 3AOPOBB U 3AOPOBbBS OKPY/KAIOIIUX AOACH (COOAIOACHHA Mep MPOPUAAKTHKA
3aboAeBaHMI, oOeciedeHne OE30IMACHOCTH JKU3HEACATEABHOCTH B UPE3BBIYANHBIX CHTYAIIHAX
IIPUPOAHOIO U TEXHOTEHHOI'O XaPaKTEpa) Ha OCHOBE HCIIOAB30BAHUA OHMOAOIMYECKUX 3HAHHH U
YMEHHII B IIOBCEAHEBHOI *KU3HU;

CO3AAHHE YCAOBHH AAf OCO3HAHHOTO BBIOOpa  OOYYAIOIIHUMUCH  HHAHUBHAYAABHOI
00pa3soBATEABHOI  TPAEKTOPHH,  CIIOCOOCTBYIOIIEH  IIOCACAYIOIIEMY  IIPOGPECCHOHAABHOMY
CAMOOIIPEACACHHUIO, B COOTBETCTBUN C HHAUBHAYAABHBIME HHTEPECAMH U IOTPEOHOCTAMH PETHOHA.

MECTO YUEBHOT' O ITTPEAMETA «BMMOAOTHfl» B YUEGHOM ITAAHE

OO0r1iee IHCAO 9aCOB, OTBEACHHBIX HA U3y9YECHIE OMOAOTUU Ha YTAYOACHHOM YPOBHE CPEAHETO
obrero obpasosanus, cocraBasger 204 gaca: B 10 kaacce — 102 waca (3 gaca B Heaearo),B 11 xaacce —
102 gaca (3 gaca B HEACAIO).

O16op opraHu3anMOHHBIX POPM, METOAOB U CPEACTB OOyUeHU OHOAOIHH OCYIIECTBAACTCAC
yIETOM CIeNUHUKA €ro COACP/KAHHA U HAIIPABACHHOCTH HAa IPOAOAKEHHE OHOAOTHYIECKOrO
00pa3OBaHUA B OPraHU3AIUAX CPEAHETO IIPOMECCHOHAABHOIO U BBICIIIETO OOPA30BAHHA.

OO0A3aTeABHBIM JCAOBUEM IIPH OOYYEHHH OHOAOIMH Ha YIAYOAEHHOM VpOBHE ABAAETCA
IIPOBEACHHE AADOPATOPHBIX M IIPAKTHYECKUX paboT. Takike yuactue 0Oy9arOIMUXCsA B BBIIOAHEHHIH
IIPOCKTHBIX 1 YIeOHO-MCCACAOBATEABCKAX PaOOT, TEMATHKA KOTOPBIX OIIPEACASACTCHA YIUTEACM Ha
OCHOBE MMEIOIIUXCA MATCPHAABHO-TEXHIYCCKIX PECYPCOB M MECTHBIX IIPHPOAHBIXYCAOBHI.

COAEPKAHUE OBYUEHUA
10 KAACC
Tema 1. Buosorus xak Hayka

CoBpemennasd OHMOAOrHS — KOMIIAGKCHAd Hayka. Kparkad ncropus pasBuTHaA OHOAOIHH.
broaormaeckue Hayku n nsygaemsie uMu 1poOAeMsl. DyHAAMEHTAABHBIC, IPUKAAAHBIC H IIOHMCKOBBIC
HAyYHBIC HCCACAOBAHIA B OHOAOTHIL

3nadvenne 6rosorun B pOPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYIHON KapTHUHBEI MHPA.
IIpodreccun, cesA3anHbIe C OMOAOTHENH. 3HAYECHHE OMOAOTHH B IIPAKTUIECKON ACATEABHOCTHYEAOBEKA:
MEAHIIIHE, CEABCKOM XO3AHCTBE, IPOMBIIIIACHHOCTH, OXPAHE IIPHPOAEL.

AeMoHCTparuu

[Toprperer: Apucroreas, Teodpact, K. Annneii, 7K. b. Aamapk, Y. Aapsusn, V. I'apse, I
Menaeas, B. V. Bepuaackuii, V. I1. ITaBaos, M. 1. Meunnkos, H. V1. Basuaros, H. B. Tumodees-
Pecoscxuii, Aik. Yorcon, @. Kpuk, A. K. beases.

TaOAursr 1 cxemer: «CBA3b OMOAOTUHU C APYTHMU HayKaMm», «CrcreMa OMOAOTHYECKUX HAYK.
Tema 2. ZKuble cucTeMbI U HX U3yUCHHE

Kusere cucremer kak mpeAamer msydeHus Omorormu. CBOMCTBA JKHBBIX CHCTEM: CAMHCTBO

XHMHYICCKOIO COCTaBa, AI/ICKPCTHOCTI) H ITIEAOCTHOCTDB, CAOXXHOCTDb U yHOpHAO‘ICHHOCTb CprKTypr,
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OTKPBITOCTb, CAMOOPIaHU3AIINA, CAMOBOCIIPOM3BEACHHUE, PA3APAKUMOCTD, U3MEHYHUBOCTb, POCT H
pasBuTHE.

VpoBHE  OpraHM3anMHM = KHBBIX ~ CHCTEM: MOAEKYAAPHBIH, KACTOYHBIH, TKAHEBBIM,
OPraHU3MEHHBIH, ITOIYAALIIMOHHO-BUAOBOM, 9KOCUCTEMHBII (OHMOTeOeHOTHYECKN), OHOCEepHBIH.
IIpormecchl, mponcxoAdIue B KUBBIX cucTeMax. OCHOBHBIE ITPU3HAKN KkUBOro. ZKusHp kak popma
cymectoBaHud MaTepun. Hayku, msydaroriye KuBble CHCTEMBI Ha PA3HBIX YPOBHAX OPTraHU3AIINH.

Msyuenme xuBbIx cucreM. Meroasl Omoaormueckoii mHaykn. Habaroaenme, mamepenme,
9KCIEPUMEHT, CHCTEMATH3AINA, MeTaaHaAN3. [loHATHE O 3aBHCHMON M HE3aBHUCHMOM ITEPEMEHHOM.
[Taanuposanne skcrnepumenta. [locranoska m mposepka rumotes. Hyaesas rumotesa. Ilomsarme
BEIOOPKH H €€ AOCTOBepHOCTb. Pa3dbpoc B Omosormuecknx AaHHBIX. OIlEHKa AOCTOBEPHOCTH
IIOAYYEHHBIX ~ PE3YAbTATOB. [IpuumHBI HCKaKeHHA Pe3yAbTaTOB  9KcHepuMmeHnTa. [lomsarme
CTATUCTUYECKOIO TECTA.

AeMoHCTpanumu

TaOaumsr u  cxemsr: «OCHOBHBIE IIPHU3HAKH IKU3HID, «BHOAOTHYECKHE CHCTEMBD,
«CBOIiCTBA KHUBOW MATEPUI», «Y POBHU OPTaHHU3AIUH KUBOI IIPUPOABD, «CTPOEHHE KUBOTHOM
KACTKID, «'KaH! AKUBOTHEIX», «CHCTEMBI OPraHOB YEAOBEYECKOIO OpraHn3May, «broreorenosy,
«brocdepar, KMeTOAB H3yIEHUSA KUBOI IIPHPOADD.

Obopyaosanne: AabOpaTOPHOE OOOPYAOBAHUE AAA IIPOBEACHHA HAOAFOACHUI, H3MEPEHUI,

5KCIIEPUMEHTOB.
AaGopaTopHble U IpaKTUYECKHE PAOOTHI

«McrmoAp3oBaHHE PASAUYHBIX METOAOB IIPH H3YYEHHH KHBBIX CHCTEMY.
Tema 3. Buoaorusa KaeTKu

Kaerka — crpykTypHO-(PYHKIIMOHAABHAS EAMHHIA KUBOro. Vcropusa OTKPHITHA KACTKH.
Pa6orsr P. I'yka, A. Aeserryka. Kaerounas teopus (T. [lBans, M. [laetiaen, P. Bupxos). OcrHoBHBIE
ITOAOKEHHA COBPEMEHHON KACTOYHOM TEOPHUU.

MeTOABI  MOAEKYASIPHOM M KAETOYHOH OHOAOTHH: MHKPOCKOIIHA, XpomaTtorpadud,
9AEKTpPOOpE3,  METOA  MEYEHBIX  aTOMOB, AuddepeHnmasbHOoe  HeHTpUdyrHpOBaHUE,
KYABTUBHUPOBAHUE  KACTOK.  M3yuenue — puxcuposanmnsix — Kaemok. DASKTPOHHAA  MHKPOCKOIIHSA.
Kongpoxanvras murpockonus. Bumansioe (npuscusmentioe) usyuerue xaemox’.

AeMoHCTpanuu
[Toprperer: P. I'yk, A. Aesenryk, T. IlIBann, M. [I1actiaeH, P. Bupxos, K. M. bap.

TaOAursr 1 cxemsr: «CBETOBOH MUKPOCKOID, «DAEKTPOHHBIH MUKPOCKOID, «McTopus
Pa3sBUTHA METOAOB MUKPOCKOITHID).

Ob6opyaoBaHme: CBETOBOI MHKPOCKOII, MUKPOIIPEIAPAThl PACTUTEABHBIX, KUBOTHBIX H
OaKTepHAABHBIX KACTOK.

AaGopaTopHble U IpaKTUYECKHE PabOThI

«zygeHne METOAOB KAETOUHOI OnoAoruu (xpomarorpadus,srekrpodopes,
aucddepennmaspaoe nentpudyruposanne, [TLIP)».
Tema 4. Xumnudeckas OpraHu3anua KACTKHA

XAMHYECKAH COCTAB KACTKH. Makpo-, MUKpO- B YABTPpaMHKpPOaAeMeHTH. Boaa m eé poAbkak

! COACP)KaHI/IC Hporp aMMBbI, BBIACACHHOC 79/]76‘%60./\/1, HE BXOAHUT B HpOBCpKy

rocyAapctBeHHOI uToropoit arrecraruu (I'VIA).



PACTBOPHTEAA, PEArCHTA, YIACTHE B CTPYKTYPHPOBAHHIH KACTKH, TEIAOPEryAarun. MaaepasbHbie
BEIIECTBA KAETKH, UX OHMOAOrmYeckas poAab. POAb KaTHOHOB M aHHOHOB B KAeTke. OpraHmdeckue
BEIIIECTBA KAETKH. buoaormueckne mnoAnmmeprl. beakw. AMHHOKHCAOTHBIH COCTaB OEAKOB.
Crpykrypsl OeAKOBOH MOAEKYABL IlepBumumas crpykrypa OeAka, ITEITHAHAA CBA3h. Bropmdamad,
TPETHYHASA, YeTBEPTHUIHAA CTPYKTYphL. AeHaryparusa. CBOHCTBA OCAKOB.

Kaaccndukarus 6eakos. buorormaeckue dpynximu 6eAxoB. [ [puorsr.

VraeBoabl. MOHOCAXapUABI, AMCAXapUABI, OAUTOCAXaPUABI M ITOAHCaXapuABL. OOrmuii maan
cTpoeHNA 1 (PUSUKO-XUMHIYECKIE CBOMCTBA YTACBOAOB. briorormyeckue hyHKINN YTAEBOAOB.

Awnmmast.  I'mapoduapnHO-ruApopoOHEIE  cBOMicTBa.  Kaaccudmkanmsa — AHUIIHAOB.
Tpurauriepuasr, PocdOAUIIIABL, BOCKH, CTEPOUABL. brnoaormueckue pyuknnn Aumuaos. OOmme
CBOHCTBA OHMOAOTHYECKHX MEMOpPaH —  TEKy4eCTb, CIIOCOOHOCTb K  CaMO3AMBIKAHHIO,
ITOAYIIPOHUIIAEMOCTb.

Hyxaeunossie kucarotsl. AHK m PHK. Crpoenne nmykaemuOBBIX KHCAOT. HykaeoTHABL
[Mpuammn kommaemenTapuroctu. Ilpasuao Yapraddpa. Crpykrypa AHK — aABoiimas crmpans.
Mecronaxoxaenne u buorormaeckne (pyukmma AHK. Buast PHK. ®yaxnnn PHK B kaeTke.

Crpoenne moaekyasr AT®. Makposprudeckue cBasu B Mosekyae AT®. buoaormueckue
dyukimn  AT®. BoccraHoBAeHHBIE — IIepeHOCYMKH, uX (yHKOHE B KAeTKe.  pyeue
nyxneosuompugpocpamer  (HT®D).  Cexsennposanme AHK.  Memoder  ceromuru, — mparnckpunmomuxu,
NpOnIeOMUKH.

CrpykrypHad OHOAOrHA: OHOXMMHYECKHE M OHMO(PUIHYECKHE HMCCACAOBAHUA COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYPhI OHOMOAEKYA. Modeauposarnue cmpyxmyper u @ymxyuti 6uomonekys u ux
Kkomn.excos. Komnvromepruiii ousaiin u opearnuyeckutl cunmes GuoMoaeK)A U UXHENPUPOOHBIX aNa10208.
AeMoHCTpanuu

[Toprperer: A. I[Toansr, Ax. Vorcon, ®@. Kpuk, M. Vuakusuc, P. @parxann, . Correp, C.
[Ipysumep.

Amarpammer: «PacrpeaeAeHIe XUMIYECKAX SAEMEHTOB B HEKUBOM IIPUPOAELY, «PactpeseseHne
XUMIYECKHX 9AEMECHTOB B )KIBOH IIPHPOAECH.

Tabanmer u  cxemsr: «lleprmoamdeckas TaOAHMIIA XHUMHYECKHX JAEMEHTOBy, «(CrpoeHne
MOAEKYABI BOABDY, «BerrectBa B cocraBe opraHusmoBy», «CTpOEHHE MOAEKYABI OEAKay,
«CTPYKTYpBI OEAKOBOH MOAEKYABDY, «CTPOEHHE MOAEKYA YTAEBOAOBY, «CTPOEHHE MOAEKYA AHITHAOBY,
«HyxaenHoBbIe KHUCAOTED, «CTpocHne MOACKYABI ATDx.

O0opyaoBaHme: XUMHYECKAS IIOCYAA I OOOPYAOBAHHE.
AaGoparopHbIe 1 IPAKTUUECKHE PAOOTEI

«O0OHapyxKeHre OEAKOB C IIOMOIIBIO KAY€CTBEHHBIX PEAKIIHID.

«MccaepOBaHIIE HYKACHHOBBIX KICAOT, BHIACACHHBIX U3 KACTOK PA3AHYHBIX OPTAHH3MOBY.
Tema 5. CrpoeHue u (pyHKIIUHN KACTKH

Tumer KACTOK: sykapumoTHdeckas u mIpokapuotwdeckad. CrpyKrypHO-(DYHKINOHAABHBIC
00pa30BAHUA KACTKI.

Crpoenne npokapuorudeckon kaetku. Kaerounas crenka Oaxrepuit u apxeii. OcobenHocTn
CTPOEHHUsA reTepOTPOMHON 1 ABTOTPOGHON IIPOKAPHOTHIECKHX KACTOK. MeCTO I pOADL IPOKAPHOT B
OHOIIEHO3aX.

Crpoenne 1 (YHKIMOHUPOBAHHE SYKAPHOTHYIECKON KAeTKH. [lrasmarmdeckas memOpana
(maasmanemma).  Crpykrypa — IIAasMaTH4eckoii — MemOpamel.  TpaHCIIOPT — BEIeCTB  4epes
IIAA3MATHYECKYIO MeMOpaHy: I1accuBHBIN (Audpdysusa, obaeraénnas Auddysus), aKTUBHBINA

(IepBUYHBIA ¥ BTOPHYHBINA akTUBHBIA TpaHcopt). [loaymponmmaemocts memOpanbl. Pabora
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HATPUH-KAAIEBOIO HACOCA. DHAOLMTO3: IIHHOMHUTO3, (paromuros. Dk3onutos. Kaerodnas crenka.
Crpykrypa 1 (DYHKIIHH KACTOYHON CTEHKH PACTEHHIH, TPUOOB.

[Huromaasma. [uroszoas. Llurockeaer. Apmkenume 1mrornAasmbl. OPraHOHMABI  KACTKH.
OAHOMEMOpaHHBIE OPTaHOUABI KACTKH: dHAOIIAasMatudeckas cerb (DIIC), ammapar T'oapaxn,
AM30COMBI, WX CTpoeHHe u (PyHKIHH. B3anMOCBA3h OAHOMEMOPAHHBIX OPraHOHMAOB KACTKH.
Crpoenne rpanyasipHoro peruxyayma. Mexarnusm nanpasaenus beaxos 6 Il IC. Curres pacTBOPUMBIX
O0eakoB. CHHTE3 KACTOYHBIX MeMOpaH. I'AaAKUil (arpaHyASpHBIN) 9HAOIIAA3MATUYCCKIH PETUKYAYM.
Cexperopuas dpynknusa anmapara L'oabamu. Modugukayus beaxos 6 annapame 1oawooncu. Copmuposka
besxos 6 annapame 1 o.1s0mcu. TpaHcopT BerecTBB KAETKE. BakyoAn pactureAbHBIX KACTOK. KAeTOUHBIH
cok. Typrop.

IToAyaBTOHOMHBIE OPTAHOMABI KACTKI: MUTOXOHAPUH, TIAACTHABL. [ [poucxoncderue mumoxonopui
u naacmud. Cumbuozeries (K.C. Mepewcxosckui, 1. Mapeyauc). Crpoerne m pyHKINE MUTOXOHAPHH H
IAACTHA. [lepBudHbBIE, BTOPHYHEIE M CAOXKHBIE ITAACTUABI (DOTOCHHTE3UPYIOIIUX 3SYKAPHOT.
XAOPOIAACTEI, XPOMOITAACTHI, ACHKOIIAACTEl BEICITIXPACTECHIIH.

Hemembpannsie opranomasr kaetkn CrpoeHue u (DYHKIHH HEMEMOPAHHBIX OPraHOHMAOB
kAetkn. Pubocomst. [ Ipomencymounsie guramenner. MuxpodpuramenTer. Axmunossie muxpogpusamernres.
Mberrrregsble KACTKH. Axmunossie komnonenmer meMsiutedrvix Kaemok. Mukporpyooukn. Kaertodserit
nentp. CTpoeHne U ABHKEHHE KIYTHKOB B pecHHYeK. MUKpOTpyOOUKH HHUTOIIAA3MBL [leHTproas.
Beaxu, accoyuuposanvie ¢ muxpogpusamenmamu u muxpompybouxamu. Momopreie beaxu.

Aapo. OborouUKa fAApa, XPOMATHH, KApPHOIIAA3Ma, AAPBIIIKMA, X CTPOEHHE H (PYHKIIUU.
SaepHbrit 6eAKOBBIIT MaTpHUKC. [IpocTpaHCTBEHHOE PACIIOAOKEHHE XPOMOCOM B HHTEP(AZHOM AAPE.
Dyxpomanmun u zemepoxpomaniur. BeAkn XpomaTtuHa — TUCTOHBL Auramuxa 20eproi 060.104Ku 6 Mumose.
Hoeprwait mparicnopm.

Kaerounsie BkArouenus. CpaBHUTEABHAA XaPAKTEPUCTUKA KACTOK 3YKapHOT (PACTUTEABHOM,
’KUBOTHOI1, IPUOHOIA).

AeMoHCTpanuu
[Toprperer: K.C. Mepexkosckuii, A. Mapryamuc.

Tabaumsr u cxemsr: «CTpoeHHE SYKAPHOTHYECKOH KACTKHY, «CTpOEHME KHBOTHOM KACTKID,
«CtpoeHHE  pacTUTEABHOH  KAeTkm», «CrpoeHme  MHTOXOHApHIY»,  lapoy», «Crpoenme
IIPOKAPUOTUIECKON KACTKID,

Ob6opyAoBaHme: CBETOBOII MUKPOCKOII, MHKPOIIPEIIAPATHI PACTUTEABHBIX, }KUBOTHBIX KAETOK,
MHKPOIIPEITapaThl OAKTEPUAABHBIX KACTOK.

AaGoparopHbIe 1 IPAKTUUECKHE PAOOTEI
«M3ygenne cTpoeHNsA KAETOK PAa3AMIHBIX OPTaHU3MOBY.
«VI3yuenune CBONCTB KACTOYHOH MEMOPAHBD.

«MccaepOBaHIE TIAA3MOAH3A U ACTIAA3MOAH3A B PACTUTEABHBIX KACTKAX.

«V3ygenne ABMIKEHHSA IIUTOIIAA3MBI B PACTHTEABHBIX KACTKAX).
Tema 6. O6MeH BeIeCTB U IIPEBPAIIEHIE JHEPTUH B KACTKE

ACCUMHEAAIIA U AUCCUMHAAINA — ABE CTOPOHBI METa0OAM3MAa. THIIBI OOMEHa BEIECTB:
aBTOTPOMHBII U TeTepOTPOdHBIH. YdacTHe KUCAOPOAA B OOMEHHBIX IIPOIECCaX. DHEPreTHIECKOE
obecneuenue kaetkm: npesparnenue AT® B oOmenHBIX mporeccax. PepMEHTATHBHBIN XapaKTep
peakiuii KAeTo9HOro meraboamsma. PepMeHTHI, UX CTPOCHHE, CBOHCTBA M MEXaHH3M ACHCTBHA.
KodepmenTor. Otamaus pepMeHTOB OT HEOPraHHMYECKUX KATAAM3ATOPOB. bBeAkm-akTmBaTophl M

OEeAKH-HHTHONTOPBL. 3aBUCHMOCTD CKOPOCTH (DEPMEHTATUBHBIX PEAKIINN OT Pa3AUIHBEIX (DAKTOPOB.



[TepBudHEIl CHHTE3 OPrAHIYECKUX BEInecTB B KaeTke. Porocunres. Anoxcuzennsiii uokcuzenioii
Gomocurmes  y  baxmepuil.  Ceemocobuparomue nuemernmer U nueMermel - peakyuonrozo  yenmpa. POAb
XAOPOIIAACTOB B riporecce portocuntesa. CetoBas u temuosas (aset. Pomodvixanue, C3-, C4- u CAM-
munvt gomocunmesa. ITpoaykruBHOCTD (hOTOCHHTE3A. BAmMsAHME pasAMIHBIX (DAKTOPOB HA CKOPOCTD
dorocunresa. 3naueHne poTOCHHTESA.

Xemocurres. PasHooOpasme OpraHN3MOB-XEMOCHHTETHKOB: HUTPU(HUIUPYIOIIHE OaKTEPUL,
KeAe300aKTeprn, CEpOOAKTEPUH, BOAOPOAHEBIE OaKkTepuu. JHAYECHNE XEMOCHHTE3A.

Amnaspobuble OpraHusMel. Buapr Opomxenus. [IpoAykTsl OpoKeHHS B HX HCIIOAB30BAHHE
YEAOBEKOM. AHAIPOOHBIEC MHKPOOPIAaHH3MbI KAK OOBEKTEI OMOTEXHOAOTHH U BO3OYAUTEAN OOAE3HEIA.
AspOOHBIE OPraHU3MBI. DTAIbl 9HEPIETHIECCKOrO OOMeHA. [IOATOTOBHTEABHBIN 9TAIL
I'AuKOAM3 — OECKHCAOPOAHOE PACIIEIIACHHE TAFOKO3BL.

broaormgeckoe OKHCACHHE, AU KACTOYHOE ABIXaHHE. POAD MHTOXOHAPHH B IIPOIIECCAX
omoaormaeckoro oxucaeHms. Llukamdgeckme peaxmmm. OxucamreabHoe  (HocOpPHANPOBAHUE.
Dnepeusn  membpanrozo  epaduerma  npomornos.  Curmes ATD:  paboma  npomonroti  ATDO-  cunmaso.
[IpeumyriectBa  a3pOOHOrO Iyt OOMEHA BEIIECTB IIEPEA  aHAIPOOHBIM. DH@PEKTHBHOCTD
SHEPIETUIECKOrO OOMEHA.

AeMoHCTpanuu

[Moprperer: Au. Ipucran, K. A. Tavupsases, C. H. Bunorpaackuii, B. A. Dareasrapar, I1.
Murgean, I'. A. 3aBapsum.

Tabaummsr 1 cxemer: «PoTocunTesy, «DHEpreTHdIecKuii oOMeH», «brocmHTes OeAkay,
«Crpoenne dpepmMeHTa», «XEMOCHHTES.

O0opyAOBaHME: CBETOBOH MUKPOCKOIL, OOOPYAOBAHIE AAS IIPUTOTOBACHHSA ITIOCTOSHHBIX 1
BPEMEHHBIX MHKPOIIPEIAPATOB.

AaGopaTopHble U IpaKTUYECKHE PAbOTHI

«/I3ygeHne KATAAUTHYECKON aKTHBHOCTH (PEPMEHTOB (HA IIPUMEPEAMIAA3H HAH KATAAA3BL).

«/3ygeHne (pepMEHTATUBHOTO PACIIEIIACHHSA IIEPOKCHAABOAOPOAA B PACTUTECABHBIX I
KIBOTHBIX KACTKAXY.

«CpaBHeHHIE IPOIIECcCOB (DOTOCHHTE3A M XEMOCHHTE3a».
«CpaBHEHHIE IIPOIIECCOB OPOKEHUA 1 ABIXAHHS.
Tema 7. HacaeacTBeHHaA nHpOPMAIIUAA U PeaAn3anus €€ B KACTKe

Peaknnn maTpuyaHOrO cuHTE3a. [IpHHIIMI KOMIIAGMEHTAPHOCTH B PEAKIHAX MATPUIHOIO
cuHTe3a. PeaAmsarms  HACACACTBEHHOW wH(OpManuy. |'eHETHYIEeCKHI KOA, €ro CBOWCTBA.
Tpanckpurmua — marpuuneiii cuates PHK. [puaimmsr tpaHCKpHIIIM: KOMIIAEMEHTAPHOCTD,
AHTUIIAPAAAEABHOCTD, ACUMMETPUIHOCTD. Cospesarue mampuunvix PHK 6 sykapuomuveckod xaemxe.
Hexooupyromue PHK.

Tpancaaiua u e€ sramel. Yyactue Tpancunoprasix PHK B Omocubrese Oeaka. Ycaosud
ouocunTesa Oeaka. Koanposanue amuaokucaot. Poas pubocom B OnocunTese Oeaxa.

Cospemennsie npedemasaerus o cmpoeruy zeros. OPraHU3AIMA TEHOMA Y IIPOKAPHOT H 3YKAPHOT.
Peryasinusa akTuBHOCTH IeHOB y mpokapuoT. I'unoresa onepona (@. 7Kako0, 7K. Mano). Mo.zexyaapraze
Mexarnumer IKenpeccut eenos y yKapuom. Posv xpomamuna 6 peeyaayuu pabonrsr zeros. Peryiiusa 0OMEHHBIX
mpoiieccos B kaeTke. KaeTouHeiil romeocTas.

Bupycsr — Hexkaerounele OpMBI KU3HH U OOAHTaTHBIE ITapasuTel. CTpoeHMEe IPOCTHIX U
CAOKHBIX BHPYCOB, PETPOBHPYCOB, Oaxrepuodaros. 2Kusuennstii yuxa AHK-codepoacanux supycos, PHK-
codepocaryux upycos, baxmepuogpazos. Obpamnan mparckpunyus, pesepmasa, unmezpasa.

Bupycusie 3a00aeBanus geaoBeka, xuBoTHBIX, pactenuit. CITMA, COVID-19, conmapabien
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MEAHITHHCKIE IIPOOAECMBI.
Buoungpopmamura: unmezpayus u anasus bosvuux maccusos («bigdatar) cmpyxmyproix 6uoaocuveckux
Oannvix. Hanomexnonoeuu 6 buonocun u meduyure. IIpocpammupyemsre gynxyuu beaxos. Cnocober docmasku

JeKapcnme.

AeMoHCTparu

[Toprpersr: H. K. Koapnos, A. M. MBanosckuii.

TabAmirsr n  cxembl: «bnocnnTes Oeakay, «l'eHETHIECKHIT KOA», «Brupycem,
«bakrepnodarmy.

AaGopaTopHble U IpaKTUYECKHE PAbOTHI
«Co3pAaHIE MOAEAH BUPYCa».
TeMma 8. 2KusHeHHBIN IIUKA KACTKHA

Kaerounsrit muxa, ero meproAsr u peryasnus. Murepdasza u muros. OcobeHHOCTH IIPOLIECCOB,
nporekarorux B mHTEpdase.  [loaroroBka  kaetkm Kk AeaeHumro.  [lpecmmrermueckmit
(ITOCTMHUTOTUYECKNH), CHHTETUYECKHH M ITOCTCHUHTETHYECKHH (IIPEMUTOTHYECKHIT) IIEPHOABI
nHTEPdA3EL

Marpruneiii - cuares  AHK - pemawmkarma.  [lpummwmsr  penamkarmm - AHK:
KOMITA€MEHTAPHOCTD, IIOAYKOHCEPBATUBHBIN CHHTE3, AHTUIIAPAAACABHOCTD. MEXaHM3M PEIIAMKAITII
AHK. Xpomocomsr. Crpoerne xpomocom. Teromepst 1 TeAoMepasza. XPOMOCOMHBIITHAOOP KACTKH —
KapuOTHIL. AUITAOMAHBIH U FAIIAOMAHBIN HAOOPE XxpoMocoM. I'omorormansre xpomocomsl. [Torosrre
XPOMOCOMBIL.

Aeaerne KAtk — MuTO3. CTAAMH MHTO32 U IIPOUCXOAAIIINE B HUX IIPOLIECCHL. T HIIBI MUTO3A.
Kapuokunes u rurokunes. buoaormaeckoe sHaveHne Murosa.

PeryAfirua METOTHYIECKOTO IIUKAA KAETKU. [IporpamMmmupyemas KA€TOIHASA THOEAD — aIIOIITO3.

Kaerounoe sApo, XpomocoMbl, (DYHKIHOHAABHAA TeHOMHKA. Mexanusmer  npoaugepayu,
ougppeperyuposiu, cmaperua u cubesu  xaemok. «Llugposas xaemka» — bGuourngopmamuyeckue modeau
DYHKYUoHUPOSauL KAeHIK.

AeMoHCTpanuu
TabAnmer u cxemsr: «KusHeHHBIT KA KAeTKE», «Munrtos», «CrpoeHne XpoMOCOm»,
«Penmanmkarmma AHK».

O0opyAOBaHME: CBETOBOI MUKPOCKOIL, MUKpOIIperapatsr: «MHUTO3 B KACTKAX KOPEIIIKA AYKa».

AaGoparopHbIe 1 IPAKTUUECKHE PAOOTHI

«VI3yuenne XpOMOCOM Ha TOTOBBIX MHKPOIIPEIAPATAX).

«HabAroaeHIEe MITO32 B KACTKAX KOHYHKA KOPEIIIKA AYKa (HAa TOTOBBIX MHKPOIIPEIIAPATAX).
Tema 9. Crpoenune u pyHKIIMN OPraHU3MOB

buoarormueckoe  pasmooOpasme  opraHmdMoB.  OAHOKAETOYHBIE,  KOAOHHAABHEIE,
MHOTOKAETOYHBIE OPIaHH3MBL.

OcobeHHOCTH CTPOEHUA M KU3HEACATEABHOCTH OAHOKACTOYHBIX OPraHH3MOB. baxrepmm,
apXeu, OAHOKAETOYHBIC TPHUOBI, OAHOKAECTOYHBIE BOAOPOCAH, ApPyrHe HpOTUCTBL KOAOHHMAABHEIE
OpPTraHU3MBI.

BsammocsA3p gacTelt MHOTOKA€TOYHOTO OpraHu3Ma. TKaHH, OPTaHEl M CHCTEMBEI OPTaHOB.
Oprannsm kak eAnHOE 11eaoe. I'omeocras.

Trkanu pacteHnii. THUITEI PACTUTEABHBIX TKAHEH: 0OPA30BATEABHAA, IIOKPOBHASA, IIPOBOAAIIIAA,
ocHOBHasdA, MexaHmdeckad. OcobeHHOCTH cTpOeHNsA, (PYHKITUIT M PACITOAOKEHUS TKAHEH B OpraHax
pacreHui.

TKaHU KUBOTHBIX M YEAOBEKA. THIIBI KUBOTHBIX TKAHEM: SIIUTCAHMAADHAA, COCAMHUTCADBHAA,
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MmbIrredHad, HeppHad. OcoOeHHOCTH CTpoeHMA, (DYHKIUNA KM PACIIOAOKEHHA TKAHEH B OpraHax
JKNBOTHBIX I Y€AOBCKA.

Opransr. BererarnBueie 1 reHepaTHBHBIE OpraHsl pacteHui. OpraHsl U CHCTEMBI OPraHOB
’KHBOTHBIX U 4eAOBeKa. DYHKIIMHI OPraHOB H CHCTEM OPIaHOB.

Omopa Teaa opranmsmon. Kapxac pacrennii. CKeA€TBI OAHOKAETOYHBIX M MHOTOKAETOYHBIX
uBOTHBIX. Hapy:xusiil u BHyTpeHHHIIT ckeaeT. CTPOEHUE U THIIBI COEAMHEHHA KOCTEH.

ABIrKeHIE OpPraHU3MOB. ABIKEHIE OAHOKACTOYHBIX OPraHU3MOB: aMEOOHUAHOE, KIYTHKOBOE,
peCHH‘IHOC. ABI/DKCHI/IC MHOTOKACTOYHBIX paCTCHHﬁ: Tp OITN3MBI n HaCTHUM. ABI/DKCHI/IC
MHOTOKAETOYHBIX KHUBOTHBIX U Y€AOBEKa: MblredHas cucrema. Pedaekc. CKEACTHBIEMBIIIIIIBI U UX
pabora.

[Turanme oprammsmos. IloraorneHne BOABI, YIAGKHCAOTO Ta3a M MHHEPAABHBIX BEIIECTB
pacrenuamu. [Inranue ;xuBoTHBIX. BHyTpHIIOAOCTHOE B BHYTpHKAETOUHOE HITIeBapenue. | Intanne
IIO3BOHOYHBIX JKHBOTHBIX. (OTAGABI IIHIIEBAPHUTEABHOIO Tpakra. llWIneBapuTEeABHBIEC »KEAC3HL
[TumeBapuTeAbHas CHCTEMA YEAOBEKA.

Apixanne opraHusmoB. ApixaHme pacteHui. Aprxanue KuBOTHBIX. Anddysusa raszos dgepes
ITOBEpXHOCTh KAeTKH. Kosnoe aApixanme. AprxareApHas mnoBepxHOCTh. /KabepHoe m Aérounoe
AbIXaHE. ABIXaHIE TO3BOHOYHBIX KUBOTHBIX M YEAOBEKA. DBOAIOIIHOHHOE YCAOKHECHHE CTPOCHUSA
AETKMX ITO3BOHOYHEIX KABOTHBIX. ABIXaTEABHAsS CACTEMA Y€AOBEKA. MeXaHM3M BEHTHAANIH AETKIX
y IITUL] 1 MACKOIHTAIOIINX. PeryAsrus AprxaHus. ApxaTeAbHBIC OOBEMBI.

Tpancropr BEIecTs y OpraHu3MOB. T paHCIIOPTHBIE CHCTEMBI pacTeHuIl. TpaHcIopT BEIecTs
y xuBOTHBIX. KpoBeHOCHAsA cucrema u e€ opransl. KpoBeHocHas cucTeMa IIO3BOHOYHBIXKUBOTHBIX 1
ugeroBeka. CepArie, KPOBEHOCHBIE COCYAB U KpOBb. Kpyru kpoBoobpartenus.

DBOAFOITHOHHBIE YCAOKHEHHA CTPOEHUA KPOBEHOCHOM CHCTEMBI ITO3BOHOYHEBIX KHBOTHBIX. PaboTa
CEPALIA U €€ PETYAAIIUA.

Beiaeaenme y  oprammsmoB. Beiaeaenme y  pacremmil.  Breiaeaennme y  KHBOTHBIX.
Coxparurespnsie Bakyoan. Opransl BeiaeaeHus. Puaprparius, cekpenusa # 0OpaTHOE BCACHIBAHUEKAK
MEXAaHHU3MBI PAOOTHI OPraHoB BhIAeAeHUA. CBA3b ITOAOCTH T€AQ C KPOBEHOCHOW M BBIACAUTEABHOI
cucremMaMu. BpiaeAeHHE Yy IIO3BOHOYHBIX JKHBOTHBIX U deAoBeka. [louxm. Crpoenme u
dyukimonuposanne Hedpona. OOpa3oBaHUE MOYN Y YEAOBEKA.

3aruTa y OpraHu3MoB. 3aIluTa Y OAHOKAETOYHBEIX OpraHn3MoB. CIIOpEI OakTepHil M IIHCTHI
HmpocTedmux. 3ammuTa y MHOTOKAETOYHBIX pacteHmi. Kyrukyaa. CpeAcrBa IaccHBHOI u
XUMUYECKON 3 Thl. QU TOHITHABL

3aIuTa y MHOTOKACTOYHBIX ;KUBOTHBIX. | JOKPOBBI 1 X IIPOM3BOAHBIE. 3aIIUTa OPraHU3MAOT
ooaesuelt. Vimmynnas cucrema yeaoBeka. KAeTOUHEBIN 1 'yMOPAABHBIH UMMyHUTET. BpomKAEHHBIIT 1
HIPHOOPETEHHBIH CIIenu@IIecKnii IMMYHUTET. Teopusa KAOHAABHO- ceAekTuBHOrO nmmyHurera (I1.
Opanx, @. M. bepuer, C. Tonerasa). Bocrraanteapasie oTBeTsl Opranu3MoB. PoAb BpoKAEHHOIO
HMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00ACBAHHH.

PazApaKnMOCTD 1 PETYAAITUA Y OPTAHU3MOB. Pa3ApaKIMOCTb Y OAHOKAETOYHEIX OPTAHH3MOB.
Taxkcucer. PasapaumocTs 1 peryaanus y pacrenuii. PoctoBrle BerecTsa 1 UX 3HAYEHUE.

Hepsras cucrema u pedpaekropHas peryafnus y :kuBoTHbIX. HepBHas cucrema um e€ OTAEABL
DBOAIOIIMOHHOE YCAOKHEHHE CTPOEHUA HEPBHOM CHUCTEMBI  KUBOTHBIX. OTAEABI TOAOBHOTO MO3T2
ITO3BOHOYHBIX KUBOTHBIX. Pedpaekc u pedpaekropHas Ayra. besycaoBHBIE 1 yCAOBHBIE peDACKCHL

I'ymopaAbHass peryAdnda M 9SHAOKPHMHHAA CHCTEMa JKHBOTHBIX H deAoBeka. Keaess
SHAOKPHHHOM CHCTEMBI U HX TOPMOHEL. AeficTBre ropMOHOB. B3anmocBA3p HEPBHOM 1 9HAOKPHHHOI

CHCTEM. FI/IHOTEIAQ.MO—FI/IHO(bI/I?)apHaH CHucCTeMa.
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AeMmoHCTpanuu

[Toprper: M. I1. ITaBAoB.

Tabanmer n cxemb:: «OAHOKACTOYHBIE BOAOPOCAM», «MHOTOKACTOYHBIE BOAOPOCAI,
«bakrepum», «lIpocreiimme», «Oprausl IIBETKOBBIX pacTeHUi», «CHCTEMBI OPraHOB TO3BOHOYHBIX
KHBOTHBIX», «BHyTpeHHEE CTpOeHHE HACEKOMBIX», KaHH pacTeHuii»,

«Kopuesere cucrems, «CtpoeHne creOAm», «CTpoeHne AUCTOBOM IAACTHHKIY, « T KaHH KUBOTHBIX?,
«Cxeaer ueroBekay, «llurmeBapureapHas cucrema», «KpoBeHOCHAs cHCTEMA»,

«AprxateapHas — cucrema», «HepBHasd — cucremay, «Komka», «Mplmmedras — cucremay,
«BeraeanTeapHas cucreMay, « JHAOKpHUHHAA cucTemay, «CtpoeHne Mbrmmby, «VIMMyHITEY,
«Kurreanorionoctreie», «Cxema HHTAHNA pacTeHUi», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
KHBOTHBIX», «CTpoeHue THAPBD, «CTpoeHne naanapum», «BHyTpeHHee crpoeHne AOKAEBOTO YepPB»,
«Hepsuas cucrema prio», «Hepsras cucrema asrymkmy, «HepBHas cucrema IpecMBIKAFOIITHIXCH,
«HepBuas cucrema 1mrrury, HepBHas cucremMa MACGKOIINTAIOIIHAXY,

«HepsHas cucrema uerosexar, «Pedaekcn.

Ob6opyaoBaHme: CBETOBOH MHKPOCKOII, MHKPOIIPEIAPATEl OAHOKACTOYHBIX OPraHHU3MOB,
MHUKPOIIPEIIAPATEl TKAHEH, PAKOBUHBI MOAAFOCKOB, KOAAEKITUM HACEKOMBIX, HMIAOKOKHX, KHBBIC
SK3EMITASIPHI KOMHATHBIX PACTEHUMN, IrepOApUN PACTEHHH Pa3HBIX OTAEAOB, BAQKHBIEC IIPEIIAPATHI
JKUBOTHBIX, CKEACTBI MO3BOHOYHBIX, KOAACKITHN OCCIIO3BOHOYHBIX JKMBOTHBIX, CKEACT YCAOBEKA,
00OPYAOBAHIE AASl ACMOHCTPAIIUU ITOYBEHHOIO M BO3AYIIIHOIO IIMTAHUA PACTEHHMH, PACIICIIACHHA
KpaxMaAa H OEAKOB ITOA ACHCTBHEM (PEPMEHTOB, OOOPYAOBAHHE AAS ACMOHCTPAIIUU OIIBITOB IO
HM3MEPEHHIO KU3HEHHOM EMKOCTU AEIKHX, MEXAHU3MA ABIXAaTCABHBIX ABIKEHHH, MOACAH
TOAOBHOTO MO3Ia PAa3AHYHBIX KHBOTHBIX.

AaGopaTopHble U IpaKTUYECKHE PAOOTHI
«/sygeHne TKaHEH pACTECHUIN.
«/I3ydeHne TKaHEH KUBOTHBIX.
«¥I3yaenme opraHoB IIBETKOBOTO PACTEHUSA.
Tema 10. PazamHO>KeHHE U Pa3BUTHE OPraHU3MOB

DopmbI pa3MHOKEHHA OPraHU3MOB: OeCITOAOE (BKAIOYAA BEI€TATHBHOE) M IIOAOBOE. BHABI
OECIIOAOTO Pa3MHOKEHHA: IIOYKOBAHIE, CIOPYAAINA, (PPArMEHTAIINA, KAOHHPOBAHIE.

[ToaoBoe pasmuozkenue. [ToroBsie kaetku, man ramersl. Metios. Craaun meriosa. [ToBeaenne
xpomMocoMm B Mertoze. Kpoccunrosep. brnoaormaeckuit cMbpIcA MeIT032 T TOAOBOTO IIportecca. Meitos
1 €r0 MECTO B JKU3HEHHOM ITUKAE OPTaHU3MOB.

[IpeazapoasiiieBoe passurue. I'amerorenes y :xuBoTHbIX. [loAoBBIe KeAe3pr. OOpasoBanuen
pasBUTHE ITOAOBBIX KAeTOK. Criepmarorenes u ooreHes. CTpoeHHE ITOAOBBIX KACTOK.

OmnaoaoTBOpEHHE U SMOPHOHAABHOE pasBHTHE KUBOTHBIX. CIIOCOOBI OIIAOAOTBOPEHHS:
HapyxKHOe, BHyTpeHHee. [ laprenorenes.

MuAMBHAYyaABHOE pasBUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOAOIUA — HAYKa O Pa3BUTHH
opranusmoB. Moapgpozeres — o0dna us enasmvix npobaem ambpuonoeun. Konyenyus mopgpozeros u modean
Mopgozeresa. Craaum >MOpHOreHesa KUBOTHBIX (Ha mnpumepe aarymkm). ApoOaenwme. Turmsr
ApoOAenus. Aemepmunuposariroe u redeprmunuposarroe opobaerue. baacnyaa, nunw: baacmys. OcobeHnocTH
APOOACHHA MACKOIIUTAOIIHX. 3APOABIIIIEBBIE AUCTKH (TACTPYAALHA). 3aKAAAKA OPTraHOB U TKAaHEH 13
3aPOABIIIIEBBIX AUCTKOB. B3anmHOe BAHAHUE YacTell PasBHBAIOIIETOCH 3aPOABIIIA (IMOPHOHAABHAS
MHAYKIHA). 3aKAQAKA ITAAHA CTPOEHHUSA KHUBOTHOTOKAK PE3YABTAT HEPAPXUUECKHX B3aUMOACHCTBUN
reHoB. BanAnue Ha sMOpHOHAABHOE PAa3BUTHE PA3AHYHBIX (DAKTOPOB OKPYKAIOIIECH CPEABL.

Pocr u Pa3BUTHC KUBOTHBIX. HOCTSM6pHOHaAbeH:I HCPHOA. HPHMOC u HCHPHMOG pa3BI/ITI/I€.
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Passute ¢ meramopdo30M y OECIIO3BOHOYHBIX U IIO3BOHOYHBIX KHBOTHBEIX. DHOAOTHYECKOE
3HAYEHHUE TIPAMOTO M HEIPAMOTO Pa3BUTHA, HX PACIPOCTpPaHEHHE B IIPUPOAE. Thmbl pocra
KHUBOTHBIX. (PAKTOPBI PEryAAIIMH POCTA JKUBOTHBIX H dYeAoBeka. CTaAHM IHOCTIMOPHOHAABHOTO
PasBUTHA y KUBOTHBIX U 4eAOBeKka. llepmoArr onTOrenesa ueaoBeka. CrapeHHe H CMEPTh Kak
OMOAOIMYECKHE IIPOIIECCHI.

Pazmuoxenne u paspurue pacreHuil. ['amerodur u crropodut. Mefio3 B JKUZBHEHHOM ITHKAE
pacrennii. OOpasoBaHue CIop B mporecce Meiiosa. I'amerorenes y pacreruii. OIAOAOTBOpEHHE 1
pasBHTHE PACTUTEABHBIX OPraHH3MOB. ABOIHOE OIIAOAOTBOPEHHE Yy IIBETKOBBIX PACTCHHH.
OO6pazoBanue 1 pa3BUTHE CEMEHI.

MexaHHU3MBI PETYAALINA OHTOTCHE32A ¥ PACTCHHH U ’KUBOTHBIX.

AeMoHCTparu

[Toprpersr: C. I'. HaBarmmun, X. [reman.

Tabanmsr u cxemsr: «BererarnBHoe pasmHOMKeHHE», «HIIBI OECIIOAOTO Pa3MHOMKCHUA»,
«PasmMHOMKEHHE XAAMHAOMOHAAB, Pa3MHOKEHHE  3BTAEHED, «Pa3MHOKEHHE THAPBD,

«Metio3y, «Xpomocombm, «l'amerorenesy, «Crpoenne ARIEKACTKH M CIEPMATO30HAD,
«OCHOBHBIE CTAAUH OHTOreHe3ay, «I IpsiMoe 1 HenpAMoe pasBuTHE», «Pa3BuTHE MAFCKOTO KyKay,
«PazBure capandm», «PasBurme AAryIikm», «ABOHHOE OIAOAOTBOPEHHE Y I[BETKOBBIX PACTCHEII,
«CrpoeHne ceMAH OAHOAOABHBIX H AByAOABHBIX PACTEHUIN, «/KU3HEHHBII IIMKA MOPCKOI KaITyCThD»,
«/KusHeHHBI IITKA MXa», «’KU3HEHHBII KA TAITOPOTHUKAY, «KH3HEHHBIHITIKA COCHBD.

O0opyAoBaHME: CBETOBOI MHKPOCKOII, MUKPOIIPEITAPATHl ANIIEKACTOK U CIIEPMATO30HAOB,
MOAEAD «LIFKA PasBUTHA AATYIIIKID.

AaGopaTopHble U IpaKTUYECKHE PAbOTHI

«VIsyuenne CTpOEHHA IIOAOBBIX KAETOK HAa FOTOBBIX MHKPOIIPEIAPATAX».

«BpIABACHIIE IPU3HAKOB CXOACTBA 3aPOABIIIIEH ITO3BOHOYHBIXKIBOTHBIX).
«CrpoeHue OpraHoB Pa3MHOMKECHISA BBICIIIHX PACTEHUIN.

Tema 11. I'eneTnka — HayKa 0 HACAGACTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Mcropus craHOBACHHA U pa3BUTHA IeHeTUKN Kak Hayku. Padotsr I. Menaeas, I'. ae ®pusa,T.
Moprana. Poap oredectBennbx yu€ueix B paspurun remerukn. Padorer H. K. Koaemosa, H. 1.
Basuaosa, A. H. beaosepckoro, I'. A. Kapregenxo, FO. A. ®uanmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE F€HETHYECKUE ITOHATHA 1 CHMBOABL | OMOAOTHYHBIE XPOMOCOMBI, AAACABHBIC I'€HEI,
AABTEPHATUBHbBIEC IIPU3HAKUA, AOMUHAHTHBIH U PEI[ECCUBHBIH IIPU3HAK, TOMO3HUIOTA, I€TEPO3UIOTA,
YHCTAA AWHHA, THOPHUABIL, reHoTHI, heHoTUr. OCHOBHBIE METOABI IT€HETHKH: THOPHUAOAOIMYECKHII,
ITUTOAOTUYECKII, MOAEKYASPHO-T€HETUIECKHIL.

AeMoHCTparuu

[Toprpersr: I'. Menaeas, I'. ae @pus, T. Mopran, H. K. Koasmos, H. V1. Basuaos, A. H.
benrosepcknii, I'. A. Kaproeuenxo, FO. A. @uanmaenko, H. B. Tumodees-Pecosckuii.
TabAursr 1 cxeMer: «MeTOABI reHeTHKm», «CXEMBI CKPEITIIBAHIIA».

«Apo3odraa Kak OOBEKT TEHETHIECKUX HCCACAOBAHHED.
Tema 12. 3aKk0OHOMEPHOCTH HACAEACTBEHHOCTHU

Momnorubpuanoe ckpernuBanue. [lepBerii 3akon MeHAEAS — 3aKOH €AHHOOOPa3usA THOPHAOB
repporo nokoAeHus. IIpaBnao somuunposanma. Bropoii sakon MenAeAs — 3aKOH pacITIEIIACHHA
pu3HakoB. LluToAormdeckine 0CHOBBI MOHOTHOPHAHOIO CKPEIIUBAHUA. | MITOTE3a YUCTOTEL TaMET.
AHaAU3UpYIOIIEE  CKPEIIHUBaHUE. [TpomekyrodnsIii  xapakrep HACACAOBAHUISL.

PaCH_ICHACHI/IC HpI/ISHaKOB HpI/I HCIIOAHOM AOMI/IHI/IPOBQHI/H/I.
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Aurnbpuasaoe ckperupanue. Tpernii 3akoH MeHAEAA — 3aKOH HE3aBUCHMOIO HACACAOBAHMSA
rpusHakoB. [luTorormdeckre OCHOBEI AUTHOPHAHOTO CKPEITUBAHMA.

Cuenaennoe HacAeAoBaHue pusHaxkoB. Padorsr T. Moprana. CrenaeHHOEe HACACAOBAHHE
I'€HOB, HAPYIIICHNE CIICIIACHUA MEKAY FeHAMH. X POMOCOMHAs TEOPUs HACACACTBEHHOCTH.

I'emernka 1moAa. XPOMOCOMHBIM MEXAHH3M OIIPEACACHUA IIOAA. AYTOCOMBI H IIOAOBBIC
XPOMOCOMBL | 'OMOraMeTHBII U TeTepOraMeTHBIH MOA. I'eHeTHaecKas CTpyKIypa IIOAOBBIX XPOMOCOM.
HacaeaoBaHpe IpH3HAKOB, CIIEIIACHHEIX C TIOAOM.

I'emorunr  kak 1eaoctHas cucrema. llaefforpommsa — MHOKECTBEHHOE ACHCTBHE TEHA.
MmuozxecTBeHHBINT aAAeAT3M. BaanmoaelictBre HeaaAeABHBIX TeHOB. KoMITAEMEeHTApHOCTD. DIIICTA3.
[Toanmepus.

I'emetmaeckuii  KOHTPOAb  PasBUTHA PACTEHUI, JKUBOTHBIX M YEAOBEKA, a4 TaKKe
PHU3NOAOTHHYECKUX ITPOIIECCOB, ITOBEACHHA M KOTHUTHBHBIX (DyHKIMIL. ['eHeTnmdeckne MeXaHU3MBI
CHMOMOI€HE32, MEXAHHU3MBI B3aUMOACHCTBUA «XO3fHMH — IIAPA3HT» U «XO3AHH — MHKPOOHOM.
I'eneTmaeckue acIeKTBI KOHTPOAA M H3MEHEHHA HACACACTBEHHOW HMH(MOPMAIINN B IOKOACHHAX
KAETOK M OPIaHHU3MOB.

AeMoHCTpanuu

[Toprpersr: I'. Menaeas, T. Mopram.

TabAnmsr u cxemer: «llepBriii u Bropoi 3akousl Menaean», «I'pernii 3akorn MeHAeAm»,
«AHaArmsupyroIee ckpemmBanue», «Hemoanoe aommumpopanmey, «CriemA€HHOE HACAEAOBAHIIE
IIPU3HAKOB y AP030HAED, «I'enernka 1moaay, «Kapuorum geaosexay, «Kapuorurr Apo3odHuAbD,
«Kapuorum rrunp, «MHOKECTBEHHBIH aAAeAH3My, «B3anMoaeiicTBre TeHOBY.

OOopyAoBaHIE: MOAEAB AASl AEMOHCTPAIIMH 3aKOHOB EAHMHOOOpa3ns IMOPHAOB IIEPBOIO
ITOKOACHHA M PACINEIACHUA IIPU3HAKOB, MOAEAB AAfl ACMOHCTPAIIMM 3aKOHA HE3aBHCHMOTO
HACAEGAOBAHUSA IIPU3HAKOB, MOAEADb AAfl AEMOHCTPALIMH CIIEIACHHOIO HACACAOBAHHSA IIPU3HAKOB,
CBETOBOH MHKPOCKOII, MUKpoOIIperapat: «Aposoduaar.

AaGopaTopHble U IpaKTUYECKHE PAbOTHI

«3yuenne pe3yAbTaTOB MOHOTHOPHAHOTO CKPEIIUBAHUA § APO3OMDUABD).

«3yuenne pe3yAbTaTOB AUTHOPUAHOTO CKPEIIUBAHUA § APO3ODUABI».
Tema 13. 3aKkoHOMEPHOCTH H3MEHUYHBOCTH

BsanmoaeiictBue remortmira m o cpeAbl npu  dopmupoannn denoruna. lVsmeHumBocTh
pru3HakoB. KadecTBeHHBIE M KOAMYECTBEHHBIC IIPU3HAKH. BUABI H3MEHUYMBOCTH: HEHACACACTBEHHAS
1 HACAEACTBEHHAA.

Moaudukanrnonaas M3MeHIUBOCTb. POAB cpeAbl B POPMHPOBAHNU MOAM(DUKAIIMOHHOM
n3menunBoctd. Hopma peakrum npusHaxa. Bapmarmonneni psAa u BapumarmonHas kpusaf (B.
Moranncen). CoiicTBa MOAU(DUKAIIMOHHON U3MEHIUBOCTH.

T'emorunmueckas m3MeHYHBOCTb. (CBOMCTBA T'E€HOTHUIIMYECKOM H3MEHYUBOCTH. BHABI
I€HOTHIINYECKOI M3MEHYHBOCTH: KOMOMHATHBHASA, MYTAIIMOHHAS.

KomOnnatuBHaA M3MEHYNBOCTh. MeEHO3 H ITOAOBOM IIPOIECC — OCHOBA KOMOHHATHBHOI
M3MEHYHUBOCTU. POAD KOMOMHATHBHOI M3MEHYHBOCTUA B CO3AAHUN T€HETHYECKOIO PasHOOOpasus B
IIPpEAEAAX OAHOTO BHAQ.

Myrarmonnas HM3MEHYHNBOCTb. BWABI  MyTanmii: reHHBIE, XPOMOCOMHEIE, TI'€HOMHBIE.
CrioHTaHHBIE W HMHAYIHPOBAHHBIE MyTaluH. SIAepHBIE M IIMTONAA3MATHYECKHE MYTAIIHML
Comartudeckne U IIOAOBBIE MyTaruu. | [pudrasl BOSHUKHOBEHHA MyTAlni. MyTareHsl 1 UX BAUAHUE
Ha OPraHU3MBL 3aKOHOMEPHOCTH MYTAI[HOHHOIO IIpOIecca. 3aKOH TOMOAOIMYECKHX PSIAOB B

HacAeAcTBeHHON m3menunBoctr (H.M. Basuaos). BuesaepHas n3MeHIHBOCTD 1 HACAEACTBEHHOCTD.
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Onuzernemura u nuzenoMuka, poas NUEHENMUUECKUX DaKmopos 6 Hacaedo6anut U UMeHUUEoc Il

Deromunuueckux npusHaKos y opeanumos.

AeMoHCTpanuu

[Toprpersr: I'. aAe ®pus, B. Moranucen, H. . Basuaos.

Tabaumer u cxemsr: «Buasl msmenguBOCTIY, «MOAU(PUKAITMOHHAS H3MEHIHBOCTDY,
«KomOnHaTHBHAA H3MEHINBOCTDY, «Metiosy, «OmropoTBopeHney, «I enermaeckue 3a00AeBaHMA
geAOBeKay, «BUABI MyTaIIHID.

OOopyAoBaHme: >KuBble U TIepOApPHBIE JK3EMIIAAPHI KOMHATHBIX PACTCHUIN, PHCYHKH
(dpororpadun) KUBOTHBIX C PA3BAMIHBIMI BUAAMHI U3MEHIHUBOCTH.

AaGopaTopHble U IpaKTUYECKHE PAOOTHI

«MccaepoBanme  3akoHOMEpHOCTENl  MOAHpUKAIMOHHON u3MenuyuBoctu. [loctpoenne
BAPHAIIMOHHOTO PAAA U BAPHUAITMOHHON KPHBOID.

«Myrarun y Apo30dHABI (Ha TOTOBBIX MUKPOIIPEIIAPATAX).
Tema 14. 'enernka yearoBeka

Kapuorun ueroBexa. MeKAyHAPOAHAA IIPOrpaMMa HCCACAOBAHHUA T€HOMA YeAOBeKa. MeTOABI
M3y4EHNsA  ICHETHKH  YEAOBEKA:  ICHECAAOTHYCCKUN,  OAM3HEIOBBIM,  IIHTOICHETHYCCKHII,
ITOIYAAITMOHHO-CTATUCTUYECKUH, MOAEKyAApHO-reHeTndecknil. CoOBpeMEHHOE OIIPEACACHIE
TCHOTHITA: ITOAHOTEHOMHOE CEKBEHHPOBAHME, TEHOTHIINPOBAHUE, B TOM YnCAe ¢ nomommbro [IIIP-
amaamsa. HacaeacrBennele 3a00AeBaHusA deAoBeka. I'eHHBIE M XPOMOCOMHBIE OOAEG3HH YEAOBEKA.
BoaAesam ¢ HacAeACTBEHHOI IIPEAPACIIOAOKEHHOCTBIO. 3HAYEHHE MEAWIIMHCKON TI€HETHKH B
IIPEAOTBPAIIICHUN M ACYCHHH TE€HETHYECCKUX 3200AEBAHHH YeAOBeKa. MeAHMKO-reHeTHdIecKoe
KOHCYAbTHpOBaHue. CTBOAOBBIE KACTKH. llOHATHE «r€HETHYIECKOro Ipys3a». DTHYECKUE ACHEKTHI
HCCAEAOBAHUIT B OOAACTH PEAAKTHPOBAHHA TEHOMA U CTBOAOBBIX KACTOK.

I'enermaeckue pakTOpBl ITOBBIIIEHHON YyBCTBHTEABHOCTH YEAOBEKA K (PHU3UYECKOMY H
XIMHYECKOMY 3aIPA3HEHUIO OKPYKAFOIIEH CPEABl. I'eHeTmdaeckas IIpeApacIioOAOKEHHOCTh YE€AOBEKA
K ITATOAOTHAM.

AeMoHCTpanuu
Tabanmsr u cxemer: «Kapuotnn deaoBeka», «MeTOABI HM3YYEHHA I'€HETHKH YEAOBEKAY,
«["enermyeckne 3a00AECBAHUA YCAOBEKY.
AaGoparopHbIe 1 IPAKTUUECKHE PAOOTEI
«CocTraBAeHHE U aHAAU3 POAOCAOBHOIN.
Tema 15. Ceaexriua opraHu3MoB

AOMeCTHKALIIA U CEeACKIIHSA. 3APOIKACHHE CeACKITHH U AomecTuraruu. Yaernne H. V1. Bauaosa
o llenTpax IMPOMCXOKAEHNA U MHOTOOOPA3HUA KYABTYPHBIX PaCTEHHII. POAB CEAEKIIMU B CO3AAHHU
COPTOB PACTEHMI M ITOPOA KHBOTHEIX. CopT, OPOAa, IITaMM. 3aKOH I'OMOAOTHYECKHX PAAOB B
HacAeAcTBeHHOMN namenunsocta H. V1. BaBuaosa, ero smadenue AASl CEAEKIIMOHHOMN PabOTHL.

Metoapr ceaekOHHOM paboThl. VlcKyccTBeHHBIN OTOOp: MacCOBBII M MHAMBHAYAABHBIM.
Dramel KOMOMHAITHOHHON ceAekrun. Vlcmerranume npomsBoaureAeii 1mo mortomctBy. Orbop 1o
IEHOTHUIIY C IIOMOINBIO OLEHKH (DEHOTHIIA IIOTOMCTBA U OTOOP IO TEHOTHIIY C IIOMOIIBIO aHAAN32
AHK.

VckyccTBEHHBII MyTareHe3 Kak METOA CEACKIIMOHHON pabOThL. PaAHAIIMOHHBIN 1 XUMITIECKUI
MyTareHe3 Kak HCTOYHHUK MyTalllid y KyABTYPHBIX pOpM OpraHuaMoB. VcrioAp3oBaHre reHOMHOTO
peAaKTHpOBaHUA U METOAOB pekomMOmHAHTHEIX AHK AAfl mOAyYeHHA MCXOAHOrO MaTepmasa AAS
CEAEKITHH.

HOAY"ICHHC IIOAHIIAOHAOB. BHyTpI/IBI/IAOBaH 1“I/I6pI/I,A,I/133L[I/IH. baus KOp OACTBCHHOC
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CKpeIuBanue, nAn HHOpuAUHT. HepoAcTBeHHOE CKperuBanme, HAN ayTOpuAHHT. ['ereposnc u ero
npuuussl. VicmoapsoBanue rereposuca B ceaekimu. Ortaaséuuas ruOpuamsarusa. [Ipeoaoaenme
OECIIAOAMA MEKBHAOBBIX THOPHAOB. AOCTIKEHHUSA CEACKIIMHM PACTCHHUN W KHUBOTHBIX. «3e1énan
pesosroyuay.

CoxpaHeHHE U H3yYEHNE ITEHETHYECKUX PECYPCOB KYABTYPHBIX PACTEHHI U UX AUKHUX POAUYCH
AASl CO3AAHUA HOBBIX COPTOB U THOPHAOB CEABCKOXO3AMCTBEHHBIX KYABTYP. syuerue, coxparnenue u
_ynpas.eriue 2eHemUecKUMU PeCYPCam CeNbCKOXOAUCINBEHHBIX U HPOMBLEAOBLIX HCUBOMIHBIX 6 YEAAX )AVUIUeHU
CYIYeCIBYIOmUX U CO30ANUA HOBYIX NOPOO, AUNUL U KPOCCOS, 6 170M HUCAE ¢ NPUMEHEHUEM COBPEMEHIHBLX Men0006
HAYUHBIX UCCAC006atiill, NEPedosbIxX UOEH U NEPCNEKIUBHBIX 1eXHON0UI.

AeMoHCTparumu

[Toprperer: H. 1. BaBuaos, 1. B. Muuypum, I'. A, Kapregenxo, I1. I1. Aykesaenko, b. A.
Acraypos, H. Bopaoyr, A. K. Beases.

TaOAumsr 1 cxeMer: «LleHTPEI IIPOMCXOKACHIA M MHOIOOOPA3HUA KYABTYPHBIX PACTCHHID,
«32KOH TOMOAOTHYECKHUX PAAOB B HACACACTBEHHOM H3MEHYHBOCTH», «METOABI CEAEKIIHI,
«OrtaaAénHas THOpUANI3AIHAY, «MyTarenes».

AaGopaTopHble U IpaKTUYECKHE PAOOTHI

((HSY‘ICHI/IC COpTOB KyAbTyprIX paCTCHHﬁ n HOpOA AOMAIITHU XK BOTHBIX).

«I3yueHne METOAOB CEAEKIIMH PACTEHUI.

«[TpuBuBKA pacTeHMID.

Okckypcna «OCHOBHBIE METOABI U AOCTHUKEHHA CEASKIIMH PACTEHHH M KHBOTHBIX (HA
CEAEKITMOHHYIO CTAHIIMIO, IIAGMEHHYIO (DepMy, COPTOUCIBITATEABHBIH YYaCTOK, B TEIAHYHOE
XO3AHCTBO, B AADOPATOPUIO ATrPOYHUBEPCHTETA HAU HAYIHOTO IIEHTPA)».

Tema 16. BuoTexHOAOIHA ¥ CHHTETHYECKAs OHOAOTHA

OOBEKTBI, HCIIOAB3yEMbIE B OHOTEXHOAOIMH, — KACTOYHBIC U TKAHEBBIC KYABTYPBI,
MHKPOOPIaHU3MBI, HX XapAKTEPUCTUKA. T PaAHITHOHHAS OHOTEXHOAOTHA: XACOOIIEUEHHE, IIOAYICHIE
KHCAOMOAOYHBIX  IIPOAYKTOB,  BHHOAeAHE.  Mukpobmosormaecknii  cuutes.  OOBEKTH
MHKPOOHMOAOIMYECKHX TeXHOAOTHH. [Ipon3BOACTBO OeAKa, AMHUHOKHCAOT U BUTAMUHOB.

CoszpaHMe TEXHOAOTHI M HHCTPYMEHTOB IIEACHAIIPABACHHOI'O H3MEHEHUA U KOHCTPYHPOBAHUA
T€HOMOB C IIEABIO ITOAYYEHHUA OPTrAaHU3MOB M UX KOMIIOHEHTOB, COAEP/KAIIUX HE BCTPEYAFOIINECH B
IIPUPOAE OHOCHHTETHYECKHUE ITyTH.

Kaerounasa wumxenepusa. MeTOABI KYABTYPBI KACTOK W TKaHEH pPACTEHHH M KHUBOTHBIX.
Kpuobanku. Comarumdeckasd TrHOpHAM3AINA U COMATHYECCKHE smOpuorenes. lcrmoaszosanue
TAIIAOHMAOB B CeAeKIuU pacteHuit. [ loryuenue monoxaonansrvex anmumen. Vlcnosvsosarue moHoxaoHanvisx
U ROAUKAOHANBHBLX  anmumens 6 Meduyure. VIckyccTBeHHOE —OmAoAOTBOpeHHE. PekoHCTpyKIma
ANIEKACTOK W KAOHHPOBAHHE >KUBOTHBIX. MeTOA TpaHCIIAAHTAIIMH AAEP KACTOK. lexronozuu
0300p06.1€1US, K)AIIUSUPOBAIUA U MUKDOKAOHANBHOZ0 PASMHONCCHUS CCABKOXOIAUCTIEEHHBIX KYALILD.

XpomocomHas U reHHas HHKeHepuA. VICKycCTBEHHBIH CHHTE3 IeHa M KOHCTPYHPOBaHUE
pexomOnmantaeix  AHK.  Cosdanue  mpanceennsix — opearnusmos. N\OCTHIKEHHA ¥ IEPCIEKTHBEI
XPOMOCOMHOM U TEHHOH HMH/KEHEPHH. DKOAOTHYECKIE H 9THYECKUE IIPOOAEMBI TEHHON HH/KCHEPHH.

Meaunuackue 6morexuoAroruu. Ilocrrenomuan mudposas meanrmaa. [1P-amaraocruxka.
MeTaOOAOMHBIN aHAANS3, TEHOIEHTPUIECCKHE aHAAU3 IIPOTEOMA IEAOBEKA AAA OLIEHKH COCTOAHUACTO
3A0poBba. VcIoAb30BaHHE CTBOAOBBIX KAECTOK. Taprermas tepamus paxa. 3D-Onommxerepus AAd
pa3paboTku PyHAAMEHTAABHBIX OCHOB MEAHIIMHCKUX TEXHOAOTHH, CO3AAHHA KOMIIACKCHBIX TKAHEH
COYETAHHEM TEXHOAOIMH TPEXMEPHOro OmonpuHTHHTA U CcKapDOAAUHIA AASl PEIIeHHA 3aAad

HCPCOHQAI/ISHPOBQHHOEI MEAHUITUHEDL.
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CospaHHEe BEKTOPHBIX BAKIHH C I[EABIO OOECIICYCHHA KOMOMHHUPOBAHHOH 3aIlUTHl OT
Bo3Oyaureseii OPBI, ycraHOBAGHHE MOAEKYAAPHBIX MeXaHH3MOB (yHKImoHnposanus PHK-
COACPJKAINIIX BUPYCOB, BBI3BIBAFOIIIIX OCOOO OITACHBIE 3a00AEBAHMA YEAOBEKA M KUBOTHBIX.
AeMoHCTpanuu
TaOawumsr i cxemsr: «kIcIoAp3OBaHHE MHKPOOPraHHU3MOB B IIPOMBIIIIACHHOM IIPOH3BOACTBE,
«Kaerounas nmxenepusn», «['ennas MHKEHEPU.

AaGopaTopHble U IpaKTUYECKHE PAOOTHI
«Mzygenne 0ObEKTOB OMOTEXHOAOTHI.
«[ToayueHmE MOAOYHOKHCABIX IIPOAYKTOBY.
Dkckypena «bnoTexHOAOTHA — BaKHEHITTAA IIPOU3BOAUTEABHAS CHAA COBPEMEHHOCTH (Ha

OMOTEXHOAOTHYECKOE IIPOU3BOACTBO).
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11 KAACC
Tema 1. 3aporkAeHHe U pa3BUTHE SBOAIOIIMOHHBIX IIPEACTABACHUI B GHOAOTHH

OBoarorrmonHas teopus U. Aapuna. [IpeAocsIAK BO3HUKHOBEHUA AapBrHN3MA. JKu3HbU
Hay4gHaA AeATEABHOCTh U. AapBuHa.

ABIZKYITIIE CHABI 9BOAOITMH BHAOB 110 Y. AapBuny (BEICOKas MHTEHCHBHOCTD PAa3MHOKEHUA
OPraHM3MOB, HACAEACTBEHHAS HM3MEHUYMBOCTb, OOpbOA 3a CYIIECTBOBAHME, ECTECTBCHHBIA U
HCKyCCTBEHHBIH OTOOD).

Odopmaenne curarerudeckoii Teopuu spoaronuu (CTD). Helirpaspnas Teopus 9BOAIOIIHH.
CoBpemenHas 3BOAIOIMOHHAA OHOAOrusA. 3HAYEHHE 3BOAIOIIMOHHON TEOpHH B (DOPMUPOBAHHIH
€CTECTBEHHO-HAYYHOU KAPTHUHBI MHAPA.

AeMoHCTpanuu

[Toprpersr: Apucroreas, K. Aunneii, K. b. Aamapk, 9. K. Cenr-Haep, K. Kiosbe, Y.
Aapsum, C. C. Yersepuxos, M. V. IImassraysen, Ax. Xoaaers, A. K. Beases.

Tabaursr u cxemsr: «Crcrema xuBoit mpupoast (o K. Aurnero)», «/AecTHHIIA JKUBBIX CYIIECTB
(o Aamapky)», «MexanusMm (HOPMHPOBAHUA IPUCHOCOOACHUI Y PACTEHHH M KHBOTHBIX (IIO
Aamapky)», «Kapra-cxema maprmpyra myrernectsusa 4. Aapsunay, «Haxoaku Y. Aapsumay,

«Popmbr GOpBEOBI 3a cyrmiecTBoBaHUEY, «IlOpOABI TOAYOEH», «MHOrOOOpasHe KyABTYPHBIX (HOpM
KaIryCTeD, «[ JopOABI AOMAIITHIX KHBOTHBIX?, «CxeMa 00pa3oBaHusA HOBBIX BUAOB (10 Y. AapBumy)»,
«CxemMa COOTHOIIICHUSA ABIKYIIIHX CHA 3BOAFOIINI, «OCHOBHBIC TIOAOKECHIA CHHTCTHICCKON TEOPU
3BOAFOLIIID.

Tema 2. MUKpO9BOArOLIHA U €€ PE3yABTATHI

[Tonyasirusa  Kak d>AeMeHTApHAd CAMHHIA 3BOArOIMH. COBpPEMEHHBIE METOABI OIICHKU
TCHETUYECKOTO Pa3HOOOPA3HsA M CTPYKTYPHI HMOMYAALHH. VI3MeHeHNE reHO(OHAQ ITOIYAAIMH KaK
5AEMEHTAPHOE 3BOAOIIHOHHOE fABAEHHE. 3aKOH TIeHermdeckoro pasHosecud Awk. Xapawm, B.
BaiinGepra.

DaemenTapHble  (DAKTOPBI  (ABHUKYIIIHE CHABI) 3BOAIOIHMH. MyTallMOHHBIN  IIpOILEcC.
KomOunarusHad n3aMeHIHBOCTD. Apeiidp IeHOB — CAydYaifHble HEHAIIPABACHHBIC M3MEHEHUSA YaCTOT
anAeAcit B monyAdruax. Dpdext ocuoBatead. ek Gymutaounoco copaviura. Crumcere cenenuieckozo
pastoobpasua: npuwunst u caedemeus. 1 lposeaenue sgpgexma opeigpa ceros 6 Gonvuux 4 Maavix nONYIAYUAX.
Murpanun.  Vzoaanma monyasmuit:  reorpadpudeckas  (IPOCTPAHCTBEHHAsA), OHOAOTHYECKAsA
(permpoAyKTHBHAS).

EcrecrBennsiit o100p — HanrpaBAsrornnii pakrop soAronnn. Popmsr ecrecTBeHHOro 0TOOpA:
ABIDKYIIHH,  CTAOMAMBHPYIOINUIN,  paspeBaromnii  (aAumspymruBebi).  [loaoBoit  otbop.
BosnukHOBeHIE 1 5BOAFOIINA COITUAABHOIO TIOBEACHHSA KUBOTHBIX.

[TprcocoOACHHOCTD  OPraHU3MOB KaK  PE3YABTAT MHKPOIBOAIOIHH. BO3HHKHOBeHIE
IIPUCIOCOOAEHHUI y OpraHu3MoB. ApoMopd03sl 1 mAmoaAarrTarun. [Ipumeprr mprcrocobAeHuH y
OpPraHm3MOB:  MOpdoAOrmdecKue,  (PU3HOAOIMYECKHE,  OHOXHMUYECKHE,  ITOBEACHYECKHE.
OTHOCHTEABHOCTD IIPUCIIOCOOAECHHOCTH OPraHU3MOB.

Bua, ero xpurepmm m crpykrypa. BmaooOpasoBaHme Kak pe3yABTAT MHKPOIBOAFOITHH.
Msoasiima — xaroueBor  axktop BuAOOOpasoBammA. Ilyrm u  crocobbl  BHAOOOpa3OBaHUA:
aAAOIIATPHYECKOE  (reorpadUdYecKoe),  CUMIATPUYECKOE  (9KOAOTHYECKOE),  «MIHOBEHHOE)
(TOAMIIAOMAM3AIINSA, THOPHAU3AIHA). AAHTEABHOCTD 9BOAOITHOHHEIX ITPOIIECCOB.

MexaHu3mbl POPMUPOBAHUA OHOAOIITYECKOTO Pa3HOOOPA3U.
PoAb  9BOAIONHOHHOII OHOAOTHH B  Pa3pabOTKE HAyIHBIX METOAOB  COXPAaHEHHA

OmopasHoOOpasua. MHKpPO3BOAFOIIA ¥ KO3BOAIOIHA IIAPA3UTOB M HX XO03feB. MexXaHH3MEI
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dpopMupOBaHUA YCTORYIHBOCTH K AHTUOHOTHKAM H CIIOCOOBI OOPBOBI € HEH.

AemoHCcTpanunu

[Toprpersr: C. C. UerBepukos, O. Maiip.

TabAnmer 1 cxembr: «MyTarmoHHAs H3MEHIUBOCTDY, «| [ONYAALIMOHHAS CTPYKTYPA BUAAY,

«Cxema poABACHUSA 3aKOHA XapAn—BaiiuOepray, «ABIDKyIIIE — CHABI 9BOAFOIIHID),
«DKOAOTHYECKAA M3OAALNAA IIONYAALME ceBaHCKOW opeam», «l'eorpacpuyeckas H30AAIUA
AMCTBEHHUIIBI CHOHUPCKOM M AMUCTBEHHHUIIBI AAYPCKOM», «llOmyAsIIHOHHBIE BOAHBI YHCACHHOCTH
XUIMHUKOB H  KepTB», «(Cxema ACHCTBHA €CTECTBEHHOrO OTOOpa», «Popmbl OOpsOBI 32
cymiectBoBaHuey, «HAyCTpHAABHBIN MeAaHU3MY», «Kusble nckomaemsiey, «[lokpoBuTeAbcTBeHHASA
OKpacKa KUBOTHBIX», «lIpeAyrrperkaarormas OKpacka >KHBOTHBIX?,

«PU3NOAOTHYIECKIEC AAATTTAITIID, <<HPI/ICHOCO6A€HHOCTI> OPraHU3MOB U €€ OTHOCHUTEABHOCTDY,
«Kpurepun Busa», «Buab-aABoiiHukm, «CTPyKTypa BUAQ B IPUPOAE», «CITOCOOBI BUAOOOPA3OBaAHUM,
«"eorpacraeckoe BHAOOOpaA30OBAHHE TPEX BUAOB AAHABIIICH», «JKOAOIMYECKOE BHAOOOPA3OBAHIE
BHAOB cHHUID, «[ JoAuTIAOMABI pacTeHUIN, «KarmycTHO- peAeTHbII FI/I6PI/IA>>.

Ob6opyaoBanme: repOApUU PACTEHUI, KOAAGKIIMH HACEKOMBIX, 9YydeAa IITHI[ U 3BEper C
IIPUMEPAMHI  PA3AHYHBIX IPUCIIOCOOAEHHI, dYydeAa IITHI[ U 3BEpeill pPasHBIX BHAOB, repOapun
pacTeHH OAMSKHX BHAOB, OOPa30BaBIINXCA PASAHYHBIMU CIIOCOOAMIL
AaGopaTopHble 1 IpaKTUYeCKHEe paboThI

«BeIIBACHIIE H3MEHUINBOCTH Yy OCOOEH OAHOIO BHAQ.

«[IprcriocobAeHuA OPraHU3MOB U UX OTHOCHTEABHAA IIEACCOOOPA3HOCTDY.
«CpaBHEHHE BUAOB IO MOP(POAOTHIECKOMY KPHUTEPHION.
Tema 3. MakpoaBoAronusa U €€ pe3yAbTaThbl
MeTOoABI H3ydeHnsA MaKpPO3BOAFOIHH. [ JTaA€OHTOAOTIYIECKIE METOABI H3YIEHHSA 3BOAFOIUH.
[Tepexoansre popMbI 1 PUAOIEHETHIECKHE PAABI OPIaHU3MOB.

buoreorpaduaeckne metoasr nsyuenus spoarornnn. Cpasuenue AOPH 1 ayHBl MATEPUKOB
u ocTpoBoB. buoreorpadudaeckne odaactr 3eMan. BUABI-9HAEMHUKH U PEAUKTEL

OMOPHOAOTHYECKHE H CPABHUTEABHO-MOP(POAOTHIECKUE METOABI H3YYEHHUA 3BOAIOIIUU.
lemerndeckre MeXaHU3MBI 9BOAFOIIMK OHTOIEHE3d U IIOABACHUS DSBOAIOIMOHHBIX HOBIIIECTB.
I'oMoAOru9HBIE M AHAAOTHYHBIE OPraHbl. PyAHMEHTapHBIE OpraHbl M aTaBU3MbBL MOAEKyAApHO-
I€HETHYECKIE, OMOXUMUYECKIE U MATEMATUYECKHE METOABI M3y4EeHHA 9BOAIOINU. ['oMOAOrHYHbBIE
renbl. COBpeMEHHBIE METOABI ITOCTPOEHUA (DUAOTCHETHIECKIX ACPEBHEB.

XPOMOCOMHBIE MYTAITHH H 9BOAFOIIHA ITEHOMOB.

OOmmme 3aKOHOMEPHOCTH (IIPaBUAQ) 3BOAtOIUHU. [ Ipunyun  cvenv:  @ynxyuil.
Heobpartumocts sBoArormn. AparrtuHas pasuanns. HepaBHOMEPHOCTD TEMIIOB 9BOATOLIHH.
AeMoHCTparuu

[Toprpersr: K. M. bap, A. O. Kopaaesckuii, @. Mroaaep, D. I'ekkeas.

TaOaumpr 1 cxemer: «PHAOTCHETHYCCKAN PAA  AOIIAAI, «APXEOITEPHKC», «3BepO3yObIE
Areps», «Creromedansm, «Punnodurtsm, «CeMeHHBIE TATOPOTHUKIY, «bHOreorpadmyaeckue 30HsI
3emam», «Apetid koHTHHEHTOB», «Peankrsy, «HadaapHBIE CTaAnn SMOPHOHAABHOIO PasBHTHA
ITO3BOHOYHBIX KHBOTHBIX», «| OMOAOIHYHbBIE M AHAAOTHYHBIE OPTraHbD, «PyAHMeHTB,

«ATaBH3MBD, «XPOMOCOMHBIE HAOOPEI Y€AOBEKA I IITHMITAH3e», «| AaBHbBIE HAIIPABACHISA 9BOAFOLIHID),
«O0111e 3aKOHOMEPHOCTH 9BOAFOITHID.
ObopyAoBaHme: KOAACKIITHH, IFepOAPUN, MYASKH HCKOIIAEMBIX OCTATKOB OPIAaHU3MOB, MYAMKH

TOMOAOTHYHBIX, aHAAOTUYIHBIX, PYAUMCHTAPHBIX OPTAHOB M aTABU3MOB, KOAACKIINH HACCKOMBIX.
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Tema 4. ITpoucxoxaeHne u pasBUTHE >KU3HU HA 3eMAe

Hayunple rumortessl HDPOHCXOMKACHHA KU3HH Ha JeMAe. AOHOreHe3 M ITaHCIIEPMUA.
AoOHay4dHEIE IIPEACTABACHHA O B3aPOKACHHUN JKH3HM (KpealmoHm3M). ['mmoresa IOCTOAHHOTO
camosapoxAcHuA ku3Hu 1 e€ omposepikerue omerraMu @. Pean, A. Crmassanmannm, A. Ilacrepa.
ITpoucxoKACHIE KUSHH U ACTPOOMOAOTHAL.

OcCHOBHBIE 3TAIIBI HEOPraHUYECKOI sBOArOIuU. I[IramerapHas (T€OAOIMYECKas) BOAFOIIUA.
XuMudeckas 9BOAFOINA. AOHOTCHHBIH CHHTE3 OPTraHHYECKUX BEIIECTB M3 HeopraHmdeckux. Ombrr
C. Muaaepa u I'. FOpu. Obpasosanue moaumepos u3 mounomepos. Koamepsaraas rumoresa A.J.
Omapunna, runoresa nepBudHOro OyapoHa Ak. XoaAeiiHa, reHermdeckas rumotesa [. Méaaepa.
PuGosumer (T. Yek) m rumoresa «wmpa PHK» V. I'mabepra. Popmuposanme memOpaH u
BO3HHKHOBEHHUE IIPOTOKACTKH.

HMcropua 3emam m  MeTOoABl €€ m3ydeHmA. Llckomaemble OpraHHmYecKHe OCTATKH.
I'eoxponoaorus u e€ MeToAsl. OTHOCHTEABHASA 1 A0COAIOTHASA FeOXpOoHOAOTHA. ['eoxpoHOAOTHYECKASA
ITTKAAQ: SOHBI, 9PBI, IIEPUOABI, SITOXH.

HauaApHBIE >TAllBl OPraHHUYECKOH 5BOAIOIHH. [lofBA€HHE M 3BOAIOIUA IIEPBBIX KAETOK.
OBoarorua  MeraboAamsma. BosmmkHOBeHme 1epBeIX akocucreM. CoBpeMeHHBIE MHUKPOOHBIE
OMOIAEHKI KaK aHAAOT IIepBbIX Ha 3eMAe coobmectB. CtpomMaToAnTsl. [IpOKapHOTH 1 5yKaPHOTHL

[Iponcxoxaenne sykapuoT (cHMOHOTreHe3). DBOAIOIHOHHOE IIPOMCXOKACHHE BHPYCOB.
[IpoucxoKA€HHE  MHOIOKACTOYHBIX ~ OPraHUM3MOB.  BO3HHKHOBEHHE  OCHOBHBIX  IPYIII
MHOTOKAETOYHBIX OPIaHU3MOB.

OCHOBHBIE 3TaIIBl 3BOAIOIINH BEICIIHX pacTeHuil. OcHoBHEIE apoMOpd O3Bl pacTeHuil. Berxoa
pacrenuii Ha cyiy. [logBAeHne CIIOpOBBEIX pacTeHHUI U 3aBoeBaHue UMU cyru. CeMeHHbIEPACTEHIA.
[TpoucxoKA€HIE IIBETKOBBIX PACTEHHIIH.

OcCHOBHBIE 3TallBl  9BOAIOIINU KHBOTHOTO MmMupa. OcHOBHBIE apOMOPEO3BI KHUBOTHBIX.
Benackaa dayna. KemOpuiickuii B3pbIB — IIOSBACHHE COBPEMEHHBEIX THIIOB. llepBeie XOpAOBBHIE
xuBoTHbe. JKHU3HD B BOAe. DBOAIOIHA ITO3BOHOYHBIX. Ilpomncxoxaenne amMbuOMiA 1 PErrTHANA.
[Iponcxoxaenne MAekommTaromux u nruil. [Ipunnum karouesoro apomopdosa. OcBoenue
0ECITO3BOHOYHBIMHU U IIO3BOHOYHBIMU KUBOTHBIMU CYIITH.

Passrrme xusHE Ha 3eMAe ITO 3paM M IEPHOAAM: apXeH, IPOTEPO30H, TAAEO30H, ME30301],
KaitHO30#. OO0IIas XapakTepUCTUKAa KAMMATa M I€OAOTHYECKHX IIporieccoB. [losBaenue u paciser
XapaKTEPHBIX OPraHU3MOB. YTACOOPAa3OBaHUE: €r0 YCAOBHA M BAHAHHE Ha Ta30BBIH COCTaB
aTMocdepHl.

MaccoBble BBEIMHPAaHHA — 3KOAOIMYECKHE KPU3HCHI HpoImAoro. Ilpmumbbl m caeAcTBHA
MacCOBBIX BbIMHUpaHu. COBPEMEHHBIH SKOAOIMYECKHII KpH3HC, ero ocodenHHoctu. I[Ipobaema
coxpaHeHHA OHMOPa3sHOOOpasusaA Ha 3eMAe.

CoBpemenHas cuCTeMa OPraHUYECKOIrOo Mupa. [IpHHITHIBI KAacCH(UKAIINE OPraHU3MOB.
OCHOBHBIE CHCTEMATHYECKHE IPYIIIIBI OPTAHU3MOB.

AeMoHCTparuu

[Toprperer: ®@. Pean, A. Cmaasanmanu, A. Ilacrep, V. V. Meunukos, A. M. Omapun, Ax.
Xoaaeiin, I'. Méaaep, C. Muaaep, I'. FOpmn.

Tabaumsr n cxemsr: «Cxema ombita @. Peam», «Cxema ombrra A. Ilacrepa mo msygenuro
camoszapoxaeHuA KuzHmy, «Cxema omerta C. Muaasepa, I'. IOpm», «Dramer HeopraHmgeckoi
aBoArOIHIY, «l'eoxpoHOAOrHUecKas IKaray, «HauaAbHbBIE 2TallBl OPraHUYECKOI 3BOAIOIHIN,
«Cxema 0OpasoBaHUA SYKapHOT HyTEM cuUMOMoreHesa», «Crcrema KUBOH HPUPOABD, «CrpoeHHe

BUpycay, «ApomMopdo3ssl  pacreHuin, «Purrnodurem, «OAHOKACTOYHBIE  BOAOPOCAI,
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«MHOTOKAETOUHEIE  BOAOPOCAMY, «Mxmm, «l TarropoTaIKIY, «'OAOCEMEHHBIE  pacTEeHUM,

«OpraHel IBETKOBBIX PacTeHHI, «Cxema pasBUTHA KUBOTHOIO MHPA», «APOMOP(O3EL JKHBOTHBIXY,
«[Ipocretimmmey, «Kumeanorroaoctasie», «[Irockne depsmy, «HaeHncronormey,

«Pp10bD), «3eMHOBOAHBIEY, «I Ipecmbrkarormmecsy, «[ Itumem, «Maekonnraromuey, «Paspurne Ku3Hu B
apXercKoil apey, «PasBuTHe KU3HU B IPOTEPO3OHCKOH spe», «PassurHe KU3HH B
ITAACO30MCKOI 3pev, «Pa3BUTHe :KU3HI B ME3030MCKOIT 3pe», «Pa3BuTHe :KU3HU B KAITHO30CKOM3PE»,
«CoBpeMeHHas CHCTEMa OPTAHHYECKOTO MUPAy.

ObopyAoBanue: repOAPHE PACTCHHH PA3AHMYHBIX OTACAOB, KOAACKIIUH HACEKOMBIX,BAAKHBIC
IIpeapaThl KUBOTHBIX, PAKOBUHBEI MOAAFOCKOB, KOAAEGKIIMH HIAOKOKHX, CKEACTBHI ITO3BOHOYHBIX
’KIBOTHBIX, 9y9YeAd ITHI] U 3BEPEH, KOAACKIINN OKAMEHEAOCTEH, ITOAE3HBIX HCKOIIAEMBIX, MYAMAKH
OPTaHHYECKUX OCTATKOB OPraHU3MOB.

AaGoparopHbIe 1 IpaKTHIECKHE PAOOTHI

BupryaspHaa aaGoparopHaa pabora «Moaeanposanue omnerro Muasepa—tOpu 1o
H3yYCHHIO d0MOTC€HHOIO CHHTE3a OPIraHUYIECKIX COCAMHEHUIT B IEPBUYHON aTMOC(hEpe».

«zygenne u onmcaHue MCKOIIAEMBIX OCTATKOB APEBHHUX OPIaHHU3MOBY.

«V3ygenne 0COOEHHOCTEN CTPOEHUA PACTEHUIT PA3HBIX OTACAOBY.

«zygenne ocobeHHOCTENH CTPOEHUA ITO3BOHOYHBIX KHBOTHBIX).

Tema 5. ITpoucxorkaeHHE Y€AOBEKA — AHTPOIIOI€HE3

PasaeAbr 1 3aA29H aHTPOIIOAOTHH. METOAB aHTPOIIOAOTHH.

CraHOBAGHHE ITPEACTABACHHH O IIPOMCXOKACHHH YEAOBEKA. PEAHIHO3HBIE BO33pEHUA.
CoBpemeHHBIE HAyYHbIE TEOPHUU.

CxoACTBO YeAoBeKa C KUBOTHBIMUA. CHCTEMATHYIECKOE ITOAOKEHNE YeAoBeKa. CBHACTEABCTBA
CXOACTBA YEAOBEKA C JKUBOTHBIMH: CPaBHHTEABHO-MOP(POAOIMYECKHE, 3MOPHOAOTHIECKHE,
dusnosoro-omoxuMHIIECcKue, HoBeAeHueckre. OTANYNA Y€AOBEKA OT KUBOTHBIX. |IpsAMoxoxaeHnme
1 KOMIIAEKC CBA3aHHBIX C HHM IIPHU3HAKOB. Pa3BuTHE TOAOBHOIO MO3Ia M BTOPOH CHIHAABHOI
CHCTEMBI.

Aprxyriue cuabl ((haKTOpbI) aHTPOIIOreHe3a: OHoAormdeckue, conmasbaere. CooTHOIIEHME
OMOAOIMYECKHUX U COIIMAABHBIX (DAKTOPOB B aHTPOIIOIEHESE.

OcHOBHBIE CTAAUH aHTPOIIOreHe3a. PaHHHE YeAOBEKOOOpasHbIE 0OE3bAHBI (IIPOKOHCYABI) U
pAHHHE IIOHTHABI — OOIIHME IIPEAKH YCAOBEKOOOPAZHBIX OOE3BAH M AFOACH. ABCTPAAOIINTEKH —
ABYHOIHE IIPEAKH AIOACH. YeAOBEK YMEABIH, IEpBBIE HM3TOTOBAEHHA OPYAHH TpyAaa. Yeaopek
IIPAMOXOASAITIUI H IIEPBBII BEIXOA AFOACH 32 ITpeaeAbl Adppuku. YeroBek refiAe AbOEpIreKmii — oOrmit
IIPEAOK HEAHAEPTAABCKOIO YEAOBEKA U YEAOBEKAa Pa3yMHOro. YeAOBeK HEAHAEPTAABCKHN KAK BHA
AFOACH XOAOAHOTO KAMMAarta. JeAOBEK pas3yMHBIH COBPEMEHHOIO THIIA, ACHHCOBCKHM YEAOBEK,
OCBOEHHE KOHTHHEHTOB 32 peAeamu Adpuku. [Tareorenernxa u maAeoreHOMUKA.

DBOAFOITHA COBPEMEHHOIO YEAOBEKA. ECTECTBEHHBINI OTOOP B IIONYAAIMAX YEAOBEKA.
Myrammonnsrit nporecc u moaumopdusm. [lomyasmumonnsie BOAHBI, Apeid reHOB, MUTPAIUA U
«©ddEKT OCHOBATEAR» B IIOIYAALINAX COBPEMEHHOIO YEAOBEKA.

Yenroseueckne pacel. Ilomarme o pace. Boabmme pacer: eBpomeomaHas (eBpasmiickad),
aBCTPAAO-HETPOMAHAA (IKBATOPHAABHAA), MOHTOAOMAHAA (a3MATCKO-aMEpHUKAaHCKadA). Bpema u myrtn
pacceAeHHA dYeAoBeka 1O IAaHere. HAmMHCTBO veaoBedeckux pac. Hayumaa mecocroAreAbHOCTD
pacusma. IIpHCITOCOOAEHHOCTD YEAOBEKA K PAasHBIM YCAOBUAM OKPYKAIOIIEH CpeAbl. Bawnsamme
reorpadUIecKOm CpeArl 1 Apefida reHoB Ha MOPEAOAOTHIO U (PU3HOAOIUIO YEAOBEKA.

MeKAUCIIUIIAMHAPHBIE  METOABL B (bu3mdeckor  (OHOAOTHYECKOM) — aHTPOIIOAOIUM.

BBOAIOI_[I/IOHHQH aHTpOHOAOFI/IH n HaACOﬁHTpOHOAOFI/IH YCAOBCYCCKUX HOHYAHL[I/II‘/‘L BI/IOCOI_[I/IaAbeIC
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HCCACAOBAHUSA IIPUPOABL YeAOBeKa. FccAeAOBaHIE KOIBOAFOIIMU OHOAOIMYECKOIO U COIMAABHOIO B
YEAOBEKE.

AeMoHCTpanuu

[Moprpersr: Y. Aapsun, A. Auxwu, . S. Poruackuii, M. M. I'epacumos.

TabAUIEI 1 CXEMBIL: «MeTOABI aHTPOIIOAOTHID, «['OAOBHOM MO3T YCAOBCKAY,
«HeroBekoOOpaszHbIE 00E3BAHBDY, «CKEACT YEAOBEKA U CKEACT IITUMIIAH3e», PYAMMEHTE HaTABU3MED,
«/ABHIKYIIIFIE CHABI AHTPOIIOTCHE32», K DBOAIOIIHOHHOE APEBO YEAOBEKY,  ABCTparOIInTEK», «HeroBeK
YMEABIID, «HeAoBeKk  IPAMOXOAAIIIHID, «AeHucoBCKMIt geAoBek»,  «Heamaeprasbbm,
«Kpomanpoursm, «[Ipeakn deroBeka», «DTalbl 9BOAIOIUN UYEAOBEKa», «Pacsl deAoBekay.

OO6opyAOBaHHE: MYASIKH OKAMEHEAOCTEH, IIPEAMETOB MATEPHAABHOH KYABTYPHI IIPEAKOB
geAOBeKa, perpoayknnn (pororpadpun) KapTUH ¢ MI(GOAOTHIECCKIMHE U OMOACHCKIME CIO/KETAMI
IIPOMCXOKACHUA YeAOBeKa, (ororpaddum HAXOAOK HMCKOITAEMBIX OCTATKOB UEAOBEKA, CKEAET
YEAOBEKA, MOAECAB dYEpela YEAOBEKA M dYepeIa INNMIIAH3E, MOACAb KHCTH YEAOBEKA U KUCTH
IITIMIIaH3€, MOAEAH TOPCA IIPEAKOB YEAOBEKA.

AaGopaTopHbIe B IpaKTUYeCKHEe paboThI
«V3yuenne 0COOEHHOCTEN CTPOCHUA CKEAETA YEAOBEKA, CBA3AHHBIX C IPAMOXOKACHIEMY.
«VI3ydeHne 9KOAOTMYECKIX AAAITALINN IEAOBEKAY.

Tema 6. DxoAorusa — HayKa O B3AaMMOOTHOIIIEHUAX OPraHU3MOB U HAaAOPraHU3MEHHBIX
CHCTEM C OKPY>KaIOIIel CpeAo

3apoxaeHue u paspurue skororuu B TpyAax A. I'ym6oapara, K. @. Pyase, H. A. Cesepriosa,
3. I'exxeas, A. Tercan, B. H. Cykauépa. Pazaeasr u 3apaun sxororun. CBsA3b 9KOAOIUH C APYTHMI
HAYKAMH.

Mertoanr skororun. IloaeBble HAOAFOAEHHA. DKCIEPUMEHTHl B 3KOAOIMU: IPHPOAHBIE I
Aaboparopusie. MoaeAupoBaHue B 3KOAOrHH. MOHHTOPHHI OKPYKAFOIIEH CPEABI: AOKAABHBIM,
PErMOHAABHBIH 1 TAOOAABHBII.

3HaveHne S5KOAOIMYECKUX 3HAHMH AASl 9EAOBEKA. DKOAOTMIECKOE MIPOBO33PEHUE KaK OCHOBA
CBA3EH dYeAOBedeCcTBA C NMPUPOAOH. PopMHUpPOBAHHE SKOAOIMYECKOW KYABTYPBI M 9KOAOTHYECKOI
I'PAMOTHOCTH HACEACHHH.

AeMoHCTparuu

[Toprperer: A. I'ymboabat, K. @. Pyase, H. A. Ceseprios, 3. I'ekxean, A. Tercan, B. H.
Cykau€s.

TaOaursr u cxemsr: «Pasaeasr sxosornm», «MeToABI skOAOTHIY, «CXeMa MOHUTOPHHIA
OKPY/KAFOIIIEIT CPEABD».

AaGoparopHbIe U IPAKTUUECKHE PAOOTHI
«VI3ydeHIE METOAOB 9KOAOTITYIECKIX HCCACAOBAHUID.
Tema 7. OpraHusmMsI u cpeAa oOUTaHUA

Dxoaormueckue PakKTOPB U 3aKOHOMEPHOCTH HX AercTBuA. Kaaccndukamus 9KOAOIIIecKux
dakropos: abuormueckue, Omormdeckue, aHTpororeHunsie. OOIue 3aKOHOMEPHOCTH ACHCTBHA
skorormdeckux axropos. Ilpasuao mumumyma (K. Imopenreas, FO. Aubux). ToaepanTHOCTD.
OBpPUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuorugeckue dakroper. CBer Kak sKoAormueckuit pakrop. AeHcTBHE PasHBIX YIACTKOB
COAHEYHOIO CIIEKTpa Ha OPIraHH3MbL DKOAOTHYECKHE TIPYIIIBI PACTCHUN M JKUBOTHBIX ITO
oTHOIIEHUIO K cBeTy. CurHaabpHas poab cBeta. POTOIIEPHOAU3M.

Temmeparypa kak 9koaormdeckuii daxrop. AeHcTBHE TeMIIEPATypEl HAa OpPTaHH3MBIL.

HOfIKI/IAOTepMHbIC n rOMOfIOTCpMHbIC opraﬂnst. BBPI/ITCPMHI)IC 48 CTCHOTCPMHI)IC OpFaHI/ISMbI.
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Baaxuocts xak sxoaormueckuit dakrop. IlpmcmocobaeHuAs pacTeHHI K ITOAACPIKAHEIO
BOAHOTO Oasanca. Kaaccudpukariusa pacTeHuil IO OTHOIIEHUIO K BoAe. [IprcriocobAeHus :KUBOTHEIX
K U3MEHEHHIO BOAHOIO PEKHIMA.

Cpeapl 0OOMTAHHA OPraHHU3MOB: BOAHAfA, HA3E€MHO-BO3AVIIIHAA, IIOYBEHHAs, IAYOHMHHAS
IIOAITIOYBEHHAA, BHyTpuOpranusMeHHasd. PU3HKO-xHMUYecKHe OCOOCHHOCTH CpeA  OOHTaHHA
opraHusmoB. [IpucriocobAeHns OPraHU3MOB K ’KU3HHU B PA3HBIX CPEAAX.
broaormaeckne purmel. Baenmane u BHyTpennne purMel. CyTrodHbBIE M TOAHYHBIE PUTMEIL.
[TprcrocoOGACHHOCTD OPraHU3MOB K CE30HHBIM NU3MEHECHUAM YCAOBUI JKHU3HU.

ZKusuennsie dopmer oprannsmos. [loustue o xusuennoit dopme. Kusuernsie dpopmsr
PACTEHHIT: AEpEBbsA, KYCTAPHUKM, KYCTAPHUYKH, MHOTOACTHHE TPABB, OAHOACTHHE TPABBHL
7Kusuennsie POPMEL JKUBOTHBIX: THAPOOHNOHTBL, TCOOHOHTBI, a9POOHOHTEL. OCOOEHHOCTH CTPOCHHS
1 00pasa JKU3HM.

broruaeckne dakroper. BUAB OMOTHYECKHX B3ANMOACHCTBUN: KOHKYPEHIINA, XUIITHIICCTBO,
cumOuo3 u ero popmer. Ilapasntusm, Koomepanus, MyTyaAn3M, KOMMEHCAAN3M (KBAPTHPAHTCTBO,
HaxAeOHm4IecTBO). Herpodrueckne B3anmmoaeiictBus (tonmdeckue, dpopudeckue, dpadbpudaeckue).
3HaveHne OMOTHYECKUX B3aUMOAEHCTBHIT AAfA CYIIIECTBOBAHHA OPIaHU3MOB B CPEAC OOMTAHUA.
[IpuHITAII KOHKYPEHTHOTO NCKAFOYEHHS.

AemoncTpanumu

TaOAursr 1 cxeMer: «KDKoAOrIIeckue PakTops, «CBETOBOH CIIEKTPY», KDKOAOIMYECKUE IPYIIIIbI
’KIBOTHBIX IT0 OTHOIIIEHHUIO K CBETY», «I'€ITAOKpOBHBIE KUBOTHBIE, «XOAOAHOKPOBHBIE KUBOTHBIEY,
«PU3NOAOTUIECKUE AAAIITAITHH KHBOTHBIXY, «CpCAbI oouTaHUA OPraHH3MOBY,

«brnoaormgeckue purmen, «Kusuernasie popMel pacTeHuit, «/KusHeHHbIe POPMBI JKUBOTHBIXY,
«DKOoCcuCTEMA IMHPOKOAUCTBEHHOTO A€Ca», «JKOCHCTEMA XBOMHOTO Aeca», «llerm murranmsay,
«XurangecTBoy, «[ Tapazurusmy, «Koukypennmsa», «Cumonosy, «Kommencansmy.

O0bopyaoBanue: repOAPUH PACTEHUIT U KUBOTHBIX, IIPUCITOCOOAEHHBIX K BAHAHIIO PA3AMIHBIX
3KOAOrIYeCKUX (PaKTOPOB, repOaAPHUH CBETOAFOOUBBIX, TEHEAFOOUBBIX H TEHEBBIHOCAUBBIX PACTCHUM,
CBETOAIOOUBEBIE, TEHEAIOOUBBIE U TEHEBBIHOCAUBBIC KOMHATHBIC PACTEHUSA, TePOAPUH U KOAACKIINN
TEIIAOAIOOUBBIX, 3UMOCTONKIX, MOPO30OYCTOHYHBLIX PACTEHHH, 9ydeAa IITHUIL U 3BEPEH, repdbapuu
pacTeHuii, OTHOCAIIHNXCA K Turpoduram, kcepoduram, Me3oduTaM, KOMHATHBIE PACTCHHA AAHHBIX
IPYIII, KOAACKIIHH *KHBOTHBIX, OOMTAIOIINX B Pa3HBIXCPEAAX, T€POAPUH M KOAACKIIHH PACTECHHUIT 1
’KHBOTHBIX, OOAAAQFOIIUX YEPTAMU IIPUCIIOCOOAEHHOCTH K CE30HHBIM U3MEHEHUAM YCAOBUI KU3HH,
repOapuy M KOAAGKIIMHM PACTEHHH H JKHBOTHBIX PA3AHYHBIX KU3HEHHBIX (DOPM, KOAACKIIUU
’KHBOTHBIX, YIaCTBYIOIIHX B PA3AHYHBIX OMOTHYECKAX B3AUMOACHCTBUAX.

AaGoparopHbIe U IPAKTUUECKHE PAOOTHI
«BrprBACHIE TPHUCIIOCOOACHHIT OPraHU3MOB K BAHAHUIO CBETA.
«BeIBACHME IIPHCITOCOOACHUIT OPIraHU3MOB K BAUSAHIIO TEMIICPATYPBD.

«AHATOMIYECKHE OCOOCHHOCTH PACTCHHUI U3 PA3HBIX MECT OOMTAHU.
Tema 8. DkoAOrHuA BUAOB U IOITyAALTUIA

DKOAOIMYECKHE XaPaKTEPUCTUKU ITonyAarun. [lonyadnnsa kak Omoaormuaeckas cucrema. Poan
HEOAHOPOAHOCTH  CPEABL, (PH3NYECKUX OapbepoB M OCOOEHHOCTEH OHMOAOTMH BHAOB B
dpopMHUPOBAHUN IIPOCTPAHCTBEHHOH CTPYKTYPHI ITOIyAAnmi. OCHOBHBIE ITOKA3aTEAN IIOIYAAIINM:
YHUCAEHHOCTb, ITAOTHOCTD, BO3PACTHAA U IIOAOBAA CTPYKTypa, POKAAEMOCTD, IIPUPOCT, TEMITPOCTA,
CMEPTHOCTD, MATPAITHA.

Droaormueckas CTpykrypa monyAanmu. OIEHKAa YHCACHHOCTH ITONYAAINH. /AHMHAMHKA

IIOIIYAAITN 11 ec pCTyA}IHI/IH. buornyueckuit IIOTCHIIAA ITOITYASITHH. MO,A,CAI/IPOBQHI/IC AHAMHWKH
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ronyAanun. Kpusbie pocra uncaernoctu nonyasmuu. Kpussie BprxkuBanus. Peryasrms
YHCACHHOCTH IIOIYASIIHI: POAb (PAKTOPOB, 3aBHCAIIUX M HE 3aBUCAINNX OT IIAOTHOCTH.
DKOAOTHYECKHE CTpaTernu BUAOB (r- n K-cTparernn).

[Tousatue 00 skorormueckor Huine BuAd. MecrooOnranme. MHOromepHas MOACAB
sxorormyeckort mHurmu Ak, V. Xargumacona. Pasmepst skoaormdeckor Humm. [loTeHnmaspHas u
peaAn3OBaHHAsA HUIIIM.

Bua kax cucrema momyAAnmid. Apeasbl BHAOB. BHABI M HX KH3HEHHBIC CTPATEIHM.
DKOAOTHYIECKHE SKBUBAACHTHIL.

3aKOHOMEPHOCTH HOBEACHUA U MUTPAIINI KUBOTHBIX. BHOAOrHYecKHe HHBA3HH Yy/KEPOAHBIX

BHAOB.
AeMoHCTparu
[Toprper: Awx. M. XaraurcoH.

TabAnumbel U cxembl: «DKOAOTMYECKHE XAPAKTEPUCTHKU IomyAsdrum», «[Ipocrpancrsennas
CprKTypa HOHYAHLH/II/I», ((BOSpaCTHI)IC HI/IpaMI/IAI)I HOHYAHLII/II/I», ((CKOPOCTI) 3aCCACHUA HOBCPXHOCTI/I
3eMAH pasAHYHBIME OpraHu3Mamm», «Moaeas skorormaeckoit Huru Ak. V. Xatauaconay.
O0bopyaoBanue: repOapuN PACTEHUH, KOAAEKITHH KUBOTHBIX.

AaGoparopHasa pabora
«[IprcrrocobAeHHUSA CEMAH PACTEHUI K PACCEACHUION.
Tema 9. Dxoaorus coodImecTs. DKOAOTUYECKHE CUCTEMBI.

CoobmiectBa opranusmoB. buorenos u ero crpykrypa. CpAsm MeKAy OpraHusMamMu B
Owmorienose.

Dxocucrema Kak oTkperTasg cucrema (A. Aw. Tercan). PyHKIIMOHAABHBIE OAOKHOPIaHU3MOB B
3KOCHCTEME: IIPOAYIIEHTHI, KOHCYMEHTBI, PEAyIIeHTHL. Tpodudeckue yposuu. Tpodryaeckue eru u
cetn. Abmotmdeckue OA0KH skocucTeM. [TouBEL 1 HABL B 9KOCHCTEMax. KpyroBOpOT BeIecTs 1 OTOK
SHEPIUH B S9KOCHCTEME.

OcCHOBHBIE ITOKAa3aTEAM 3KOCHCTEMBI. bromacca m IpoOAyKinA. DKOAOIMYECKHE ITHPAMHABL
4gnceA, OMOMAaCCHl U SHEPIHH.

Auwurnamuxa — sxocucmem.  Kamacmpogpuueckue — nepecmpoiixy. — DPayxmyayun.  HarpaBaennsre
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKieccuu. llepBudnHble B BTOPUYHBIC CYKIIECCHH U HX
OpuYuHbL ~ AHTPOIIOICHHBIE — BO3ACHCTBHA  HAa  Cykmeccnn.  KAmMakcHOe — COOOIIECTBO.
bropazroobpasue 1 MOAHOTA KPYTOBOPOTA BEIECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.
[IpupoAHbBIE 9KOCHUCTEMBL. JKocucmems: 038D U pek. IDKocucmemsr Moped U 0Kearos.

DKocucmemer myHop, 11ecos, crmenetl, NYcmbite.

AHTPOIIOTEHHBIE ~ 9KOCHCTEMBL.  Arposkocmcrema.  ArporeHos.  Pasamdamsa  MexAy
AHTPOIIOI€HHBIMU U IPUPOAHBIMH 9KOCHCTEMAMH.

Vpboskocucremsr. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. l'opoackas dpaopa u dayma.
CunaaTpOnMsanns TOpOACKOR (ayHbsl. broAormgeckoe i XO3AMCTBEHHOE 3HAYCHIE arPOIKOCHCTEM
1 ypOOIKOCHUCTEM.

3axoHOMEpHOCTH (DOPMHUPOBAHUA OCHOBHBIX B3aUMOACHCTBHI OPraHHU3MOB B 3KOCHCTEMAX.
Poss xackaonozo sgpgpexma u sudos-s0ugpuxamopos (kawuessix 610os) 6 Gynxyuoruposaruu sxocucmem. Ilepernoc
SHEPIUHU U BEILECTB MEKAY CMEKHBIMH 9KOCHCTEMAMH. Y CTOMYUBOCTD OPIaHH3MOB, ITOIYAAUH U
SKOCHCTEM B YCAOBHAX ECTECTBEHHBIX U AHTPOIIOICHHBIX BO3ACHCTBHE. Mexanusmer 6osdeticmeusn
3acpAsHeHUl pasteix munos Ha c)OOpPLaHUIMEHHOM, OP2AHUIMENHHOM, NOMYIAYUOHHOM U IKOCUCHIEMHOM YPOSHAX,
OCHOBbI  IKON02UUECKOZ0 — HOPMUPOSaHUA — anniponozennozo — 6030etcméug. MeTOAOAOTHS  MOHHTOPHHIA

€CTECTBECHHBIX U1 aHTpOHOFCHHBIX 9KOCHUCTCM.
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AemoHCTpanumu

[Toprper: A. Ax. Tercamn.

TabAnmsr 1 cxemer: «CTPyKTypa OHOIIEHO32», «DKOCHCTEMA IITHPOKOAUCTBEHHOIO AECA»,
«DKocucTeMa XBOHHOrO Aeca», «DYHKIIHOHAABHBIC TPYIIIBI OPraHU3MOB B 3KOCHCTEME»,
«Kpyrosopor Bemects B akocucteMey, «Llermm  mmramms (macTOMIIHAA, ACTPUTHAN)Y,
«DKOAOTHYECKAA IIHPAMHUAA YHCEA», «DKOAOTHYECKAS IMPAMHAA OHOMACCED, «DKOAOTHYECKAS
nupamuAa sHeprum», «O0pasoBanue OoAoTay, «[lepBuunas cykmeccusy, «BoccranoBaeHme Aeca
IIOCAE TIOKAPa», «DKOCHUCTEMA O3epa», «ATporeHo3y, «KpyroBopoT BEIECTB H IOTOK SHEPIUN B
arporieHosey, « Ipumepsr ypboskocucremy.

Ob6opyaoBanue: repOApUU PACTEHUN, KOAACKIIMH HACEKOMBIX, 4ydeAa ITHUI[ U 3BepeH,
repOApUN KYABTYPHBIX H AUKOPACTYIIIUX PACTEHHI, AKBAPUYM KaK MOACAD 9KOCHCTEMBL.
AabGoparopHbIe 1 MpaKTHIECKHE PAOOTHI

«zygenne u onucanue ypOOIKOCHCTEMBI».

«Mzygenue pa3sHooOpa3nA MEAKHX ITOYBEHHBIX YACHUCTOHOTUX B PA3HBIX 9KOCHCTEMAX).

DKcKkypena «DKCKypcusA B THIIMYHBIH OHOreoreHos (B AyOpaBy, Oepe3HAK, €ABHHK, Ha
CYXOAOABHBII HAH IIOWMEHHBIH AYT, 03€pO, DOAOTO).

DKcKkypensa « DKCKypCHs B arPOIKOCUCTEMY (Ha ITOAEC HAH B TEIIAUYHOE XO3AUCTBO)Y.
Tema 10. Buocdepa — rao6aspHasA s3KOCHCTEMA

buocdepa — obimenaanerapaas 000A0UKa 3EMAH, TAE CYIIIECTBYET HAH CYIIECTBOBAAA KU3Hb.
Passurre npeacraBaenuii o bmocdepe B Tpysax D. 3rocca. Yuenue B. V. Bepraackoro obnocdepe.
Obaactu 6uocdepst u eé cocras. ZKupoe BerecTBo Onocdeprr i ero (PyHKIUH.

3akoHOMepHOCTH cymectBoBaHuA Omocdepsl. Ocobennoctn Onocdepsl Kak rAOOAABHOM
aKocHcTeMBl. AnHaMuYgeckoe papHOBecre B Onocdepe. KpyroBopoTsr Berects u GHOreOXuMIIecKue
IIIKABI (JTAEPOAQ, a30T2). PurmMmdanoCTs fABACHMIN B OHOCcdepe.

3onaabHOCTS OHOceprr. [Tonsarue o Gmome. OCHOBHBIE OMOMBI CYITIN: TYHAPA, XBOHHBIE A€Ca,
CMEIITAHHBIE M IIHPOKOAHCTBEHHBIE A€CA, CTEIH, CABAHHBI, IIYCTBIHM, TPOIIMYECKHE AECa,
BBICOKOTOPBA. KAMMAT, pacTUTEABHBIN M KHUBOTHBIM MUp OmOMOB cymm. Crpykrypa u yHKIUA
’KHBBIX CUCTEM, OIIEHKA UX PECYPCHOTO ITOTEHIINAAA B OHOCEEPHBIX (DYHKITHIL.

AeMoHCTparuu
[Toprpersr: B. V. Bepraackuii, 9. 3rocc.

Tabanmsr u cxemer: «l'eocdeprr 3emam», «KpyroBopor asora B mpupoae», «Kpyrosopor
YTAEPOAA B IIPHPOAE», «KpPyroBopoT KHCAOPOAA B IPUPOAEY, «KpyroBOpoT BOABI B IIPUPOAEY,
«Ocnopuble OMOMBI cyrm», «Kanmarmdaeckne mosca 3emam», «I'yaapay, «Tatiray, « CMeIraHHbIIACCY,
«[IInpokoancTBeHHBIH Aec», «Cremby, «CaBarHay, «[ IycTeamy, «'pormdeckuii Aecy.

ObopyaoBanue: repOapun PaCTEHUIT Pa3HBIX ONMOMOB, KOAAEKITHH KIBOTHBIX.
Tema 11. UeaoBek 1 OKpy>Karomias CpeAa

DKOAOIMYECKHE KPU3HUCH U UX Ipu4IuHbL BosaeficTBre yeaoBeka Ha buocdepy. 3arpsasHenune
BO3AYIIHON cpeAbl. OxpaHa BO3Ayxa. 3arpsAsHeHHE BOAHOM cpeAbl. OxpaHa BOAHEIX PECYPCOB.
Pazpymenue mouser. OxpaHa MOYBEHHBIX pecypcos. Famenenue kammara.

AHTPOIIOreHHOE BO3ACHCTBIE HA PACTHTEABHBIN 1 KUBOTHBIA MUp. OXpaHa paCTUTEABPHOTOH
KUBOTHOrO Mupa. OCHOBHBIEC IIPHHITHIIB OXpaHbl TPUPOABL. Kpacuere kuuru. Ocobo oxpaHAemble
npupoansie Teppuropun (OOITT). Boranmyeckre caabl 1 300AOTHYECKUE TAPKH.

OCHOBHBIE HPHUHITUIIEL YCTOHYHBOIO Pa3BUTHA YEAOBEUECTBA U IIPHUPOABL. ParmonaspHOE
IIPUPOAOIIOAB30BAHME M COXPaHEHHE OHOAOTHYECKOTO  pazHooOpasua 3eman.  OOmume

SaKOHOMepHOCTI/I TAODAABHBIX 3KOAOTHYECKAX KpI/ISI/ICOB. Ocobennocru COBpCMCHHOFO KpHu3uca u
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1)

€ro BEPOATHBIE IIOCACACTBUAL

PasBuTHe METOAOB MOHHTOPHHIA Pa3BUTHA OIACHBIX TEXHOTCHHBIX IIporieccoB. Cucmemmsie
ucenedosarus nepexoda K pecypcocbepecarompedl u KoHKypeHnocnocobrol snepeenmuxe. buosozuuecxoe pasroobpasue u
uopecypesr. Ocrossr sKopeabusumayuy IKocucmem U cnocobos Gopsber ¢ Guonospesderuamu. Pexonenmpyxyus
MOPCKUX U HASEMHBIX IKOCUCHIEM.
AeMoHCTpanuu
Tabanumsr un cxemsr: «3arpasHenue atMocdepsl, ruapocdepsl, mouBby, «llapaukossiii adpderm,
«Ocob0 oxpaHAEMbIE IPUPOAHBIE TEPPUTOPHID, «MOAEAH YIIPABAACMOTO MHPaY.

Ob6opyaosanue: dortorpadpun oOXpaHAeMbIX pacTeHuil 1 :kuBOTHBIX KpacHoit kauru PO, perunona.

ITAAHUPYEMBIE PE3YABTATBI OCBOEHUA ITPOTPAMMBI ITO BMOAOTHU
HA YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHIMA

ANYHOCTHDBIE PE3YABTATDI

®I'OC COO ycranaBAuBaeT TpeOOBAHMA K PE3YABTATAM OCBOEHHA OOYIAFOIIUMUCA IIPOTPAMM
CPEAHETO OOIIEro 0OPA3OBAHUSA: AMIHOCTHEIE, METAIIPCAMETHEIC I ITIPEAMETHEIE.

B crpykrype AHYHOCTHBIX PE3YABTATOB OCBOCHHSA IIPOIPAMMEL IO OMOAOIMH BBIACACHEI
CAGAVIOITIE COCTABAAFOIIHE: OCO3HAHHE OOYYAOIIUMUCA POCCHICKON IPAKAAHCKON HACHTHIHOCTH
— TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOATEABHOCTH M CAMOOIIPEACACHHIO, HAAUYUe MOMUSAYUY K
OOyYeHHUIO OMOAOTHH, yeseHanpasaeriioe pasumiue BHYTPEHHIX YOEKACHUI AHMYHOCTH Ha OCHOBE
KAFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIIMH PA3BUTHA OMOAOTUYECKOTO 3HAHUA, 20//06H0CHIb U
¢n0c001H0c/ OOYHIAFOIIIUXCS PYKOBOACTBOBATBCA B CBOCH AECATEABHOCTH IIEHHOCTHO-CMBICAOBBIMH
YCTAHOBKAMH, IIPUCYIIUMH CHCTEME OHMOAOTHYECKOTO OOpPA30BAHUSA, Halu4ue — Npasocostaris
5KOAOTUYIECKON KYABTYPBL, CH0COGHOCHIN C/Ia8U b TIEAT X CTPOUTD KU3HEHHBIC ITAAHEL

AMYHOCTHBIE PE3YABTATHI OCBOEHHUSA IIPOTPAMMBI 10 OHMOAOTHH AOCTHIAFOTCA B EAMHCTBE
YyIEOHOM M BOCIHTATEABHOW AEATEABHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH POCCHHCKIMH
COITMOKYABTYPHBIMH, HCTOPUYECKHIMU U AYXOBHO-HPABCTBEHHBIMHU I[€HHOCTAMHM, IIPHHATBIMU B
OOIllecTBE IPABUAAMH U HOPMAMH IIOBEACHHA H CIIOCOOCTBYIOT IIPOIIECCAM CAMOIIO3HAHUA,
CAMOBOCITMTAHUA WM CAMOPA3BUTHA, Pa3BUTHA BHYTPEHHEH ITO3UIIMH AMYHOCTH, HATPHOTU3MA H
YBA)KEHHA K 3aKOHY U IIPABOIIOPAAKY, YEAOBEKY TPYAQ H CTAPIIIEMY IIOKOACHHIO, B3AMMHOIO YBaKECHU,
OEepeKHOrO OTHOIIEHUA K KYABTYPHOMY HACACAHIO H TPAAHIIHAM MHOTIOHAIIMOHAABHOIO HAPOAA
Poccniickoit @eaeparum, IPUPOAE U OKPY/KAFOITIEI CPEAE.

AMYHOCTHBIE PE3YABTATEI OCBOCHHSA YYIEOHOIO IIpeAMeTa «BDHOAOTHA» AOAKHBI OTPaKATh
TOTOBHOCTh H CIIOCOOHOCTH OOYYAXOIUXCA PYKOBOACTBOBATHCA CPOPMHPOBAHHON BHYTPEHHEIR
ITO3UIIIENl AMIHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIIHH, IIO3UTUBHBEIX BHYTPEHHUX YOCKACHHH,
COOTBETCTBYFOIITHX TPAAUIIMOHHBIM IIEHHOCTAM POCCHIICKOIO ODINECTBA, PACITHPEHUE KU3ZHEHHOTO
OIIBITA U OIIBITA AGATEABHOCTH B IIPOIIECCE PEAAM3AIINN OCHOBHBIX HAIIPABACHHH BOCIHUTATEABHOI
ACATEABHOCTH, B TOM YHCAE B YACTH:

I'PAXKAAHCKOTO BOCIIUTAHUA:

cpOpPMUPOBAHHOCTD IPAKAAHCKON IO3HUIIUH OOYYAOIIErOCH KaK AKTHBHOIO M OTBETCTBEHHOTO
YAEHA POCCHICKOIO OOITIECTBA;

OCO3HAHUE CBOHX KOHCTHTYI[HOHHBIX IIpaB M OOf3aHHOCTEH, VBAKEHHE 3aKOHA U
ITPaBOITOPAAKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH ACATEABHOCTH IIPH CO3AAHHH YYEOHBIX IIPOEKTOB,
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2)

3)

4)

5)

6)

perreHny yaeOHBIX U IIO3HABATEABHBIX 3aAa, BBIIIOAHECHHH OMOAOTMYECKUX 9KCIIEPHUMEHTOB;

CIIOCOOHOCTD OIIPEACAATH COOCTBEHHYIO ITIO3HIIHIO 10 OTHOIIECHHUIO K ABACHHAM COBPEMEHHOM
’KU3HU U OOBACHATH €&;

YMEHHE VYUTBIBATH B CBOUX ACHCTBHAX HEOOXOAHMMOCTH KOHCTPYKTHBHOIO B3aMMOACHCTBUSA
AI-OACI?I C pa3HI)IMI/I Y6C)KACHI/IHMI/I, KyAbTyprIMI/I HOEHHOCTAMM M COITMAABHBIM ITIOAOKECHUEM,

TOTOBHOCTh K COTPYAHHYECTBY B IIPOIIECCE COBMECTHOTO BBIIIOAHEHHA y4EOHBIX,
ITO3HABATEABHBIX 1 HCCACAOBATEABCKHX 32AQY, YBAKHTEABHOIO OTHOIIECHHA K MHEHUIO OIIIIOHEHTOB
IIPH OOCY/KACHHH CIIOPHBIX BOIIPOCOB OHOAOTHYECKOTO COACPIKAHUS;

TOTOBHOCTD K TYMAaHHTAPHOI U BOAOHTEPCKON ACATEABHOCTH;
NATPHUOTUYECKOI0 BOCIUTAHUA:

cpOPMHPOBAHHOCTD POCCUUCKOI IPAKAAHCKONH HMACHTUYHOCTH, IATPUOTH3MA, YBAKEHUA K
CBOEMY HAPOAY, 9yBCTBA OTBETCTBEHHOCTH IepeA POAMHOI, ropAOCTH 32 CBOI Kpaii, cBoI0 Poauny,
CBOM A3BIK U KYABTYPY, IIPOIIIAOE U HACTOSAIIIEE MHOTOHAIIMOHAABHOTO HapoAa Poccrm;

IIEHHOCTHOE OTHOIIIEHNE K IIPUPOAHOMY HACACAHIO M IAMATHHKAM IIPHPOABI, AOCTHKEHHUAM
Poccun B Hayke, MCKyCCTBE, CIIOPTE, TEXHOAOTHAX, TPYAE;

CIIOCOOHOCTD OIICHHBATH BKAAA POCCHICKHX YIEHBIX B CTAHOBAEHHE M Pa3BUTHE OHMOAOTHUH,
IIOHUMAaHUA 3HAYECHHA OHMOAOIMHM B IIO3HAHHM 3aKOHOB IIPHPOABL, B JKH3HH YEAOBEKA U
COBPEMEHHOTO OOIIECTBA;

nAeHHaA YOSKAEHHOCTD, TOTOBHOCTD K CAYKEHHIO U 3ammnte OTedecTBa, OTBETCTBCHHOCTH34
€ro cyAbOy;

AYXOBHO-HPaBCTBEHHOI'O BOCITUTAHHUA:
OCO3HAHHE AYXOBHBIX I[EHHOCTEH POCCHICKOTO HAPOAd; CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUA, STUYECKOIO ITOBEACHHS;

CIIOCOOHOCTD OICHHUBATH CUTYAIIHIO M IIPUHUMATH OCO3HAHHBIC PEIICHHA, OPUEHTHPYACH Ha
MOPAABHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE AHYHOIO BKAAAQ B IIOCTPOEHHE YCTOHYUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAHTEAAM, CO3AAHHIO CEMBH HA OCHOBE OCO3HAHHOTO
IPUHATHAA IIEHHOCTEI CEMEMHOM KU3HI B COOTBETCTBUH C TPAAUIIHAMI HapoAoB Poccnm;
3CTETUYECKOI'0 BOCIIMTAHUA:

3CTETHYECKOE OTHOIIECHHE K MHUPY, BKAIOYAA 3CTETHKY OBITA4, HAYYHOIO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAA, OOITIECTBEHHBIX OTHOIIICHUII;

ITOHUMAHUE SMOIIMOHAABHOIO BO3ACHCTBUA KUBOI IIPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTD K CAMOBBIPAKEHUIO B Pa3HBIX BHAAX HMCKYCCTBA, CTPEMACHHE IIPOSABAATBKAYECTBA
TBOPYECKOW AMYIHOCTH;
dusnyeckorosocnuTaHuA, HOPMHUPOBAHUA KYABTYPBI 3AOPOBBA u
SMOIIMOHAABHOIO OAATOTIOAYIHS:

ITOHUMAHUE M PEAAH3AIHA 3A0POBOIO M OE30ITACHOrO O0pa3a KU3HU (3A0POBOE ITUTAHUE,
COOAIOAGHHE THTHEHHYECKHUX IIPABHA K HOPM, COAAAHCHPOBAHHBIN PEKUM 3aHATHH M OTABIXA,
peryafpHas (pusmdecKas akTHBHOCTD), OEPEKHOIO, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIICHUA K
COOCTBEHHOMY (PU3UYECKOMY U IICUXIYECKOMY 3AOPOBBIO;

ITIOHMMAHHE [IEHHOCTH IIPABUA HHAUBHAYAABHOTO B KOAACKTUBHOTO OE30ITACHOTO IIOBEACHUSA
B CHTYAI[UAX, YIPOKAIOIINX 3AOPOBBIO U KH3HU ATOACH;

OCO3HAHHUE ITOCAEGACTBUH H HEIPHATUA BPEAHBIX IIPUBBIYCK (YIOTPEOACHUA AAKOIOAS,
HAPKOTHKOB, KyPEHUA);

TPYAOBOTO BOCIIUTAHUA:
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TOTOBHOCTB K TPYAY, OCO3HAHNC INCHHOCTH MaCTCpCTBa, prAOAIO6I/IC;
TOTOBHOCTHb K AKTHUBHOM ACATEAPHOCTHU TEXHOAOITMYECKOU U COI_[I/IaAbHOI‘/‘I HaHpaBACHHOCTI/I,
CIIOCODHOCTD HTHUIIHUPOBATDh, IIAAHHUPOBATE B CAMOCTOSTCABHO BBIIIOAHATH TAKYIO ACATCABHOCTD,

HHTEPEC K pasAHYHBIM cdepaM IPOPecCHOHAABHON ACATEABHOCTH, YMEHHE COBEPIIATH

OCO3HAHHBII BEIOOP OYAyIIEI PO ecCcuu H PeaAn3OBEBATE COOCTBEHHBIC JKH3HEHHBIC IIAAHBL; TOTOBHOCTD

7)

8)

U CIOCOOHOCTh K OOPAa3OBAHHUIO M CAMOOOPA3OBAHHUIO HA IIPOTMKEHHHU BCEH
KU3HU,
9KOAOTUYECKOTO BOCITUTAHUSA:

9KOAOTHYECKH IIEACCOOOPAZHOE OTHOIIEHHUE K IIPUPOAE KaK HCTOYHHKY 'KU3HH Ha 3eMAeE,
OCHOBE €€ CYIIIECTBOBAHNS;

IIOBBIIIICHUE YPOBHA OSKOAOTMYECKOH KYABTYPBI: IIPHOOPETEHHE OIbITA ITAAHHPOBAHMUSA
IIOCTYIIKOB M OIICHKH MX BO3MOKHBIX ITOCACACTBUH AAfl OKPYKAFOITIEH CPEABI;

OCO3HAHHE IAOOAABHOTO XaPAKTEPa SKOAOIMYECKUX IIPOOAEM H IyTeH X PEIICHHUS; CIIOCOOHOCTD
HCIIOAB30BATH IIPHOOPETACMBIEC IIPH N3YICHHH OMOAOTHH 3HAHHA H YMEHUA

IIPH  PEIICHHH IPOOAEM, CBA3AHHBIX C PAIMOHAABHBIM IIPHPOAOIIOAB30OBAHUEM (COOAFOACHHE
IIPABUA ITOBEACHHUA B IPHUPOAE, HATPABACHHBIX Ha COXPAaHEHNE PABHOBECHA B 9KOCHCTEMAX, OXPAHY
BHAOB, 9KOCHCTEM, OHOCEpPHL);

AKTUBHOE HENPHUATHE ACHCTBUH, IIPUHOCAIINX BPEA OKPY/KAFOIIEH IIPUPOAHOIT CPEAE, YMEHUE
IIPOTHO3UPOBATH HEOAATOIPHUATHEIE SKOAOTHYECKHE ITOCACACTBUA IIPEAIIPUHUMAECMBIX ACHCTBHUI 1
IIPEAOTBPAITIATD UX;

HAAMYHE PA3BUTOTO 3KOAOTHYECKOTO MBIIIACHHUA, SKOAOIMYECKOM KYABTYPHI, OIIBITA
ACATEABHOCTH ~ 3KOAOTMYECKOM  HAIIPABACHHOCTH, YMEHHsA  PYKOBOACTBOBATBbCA  HMH B
IIO3HABATEABHOM, KOMMYHUKATUBHON M COIIMAABHOM IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B
ITPAKTHYECKON ACATEABHOCTH S3KOAOTHYIECKOHN HAIIPABACHHOCTH;

IHEeHHOCTH HAyYHOTI'O MO3HAHMA:

cpOpMUPOBAHHOCTH MHPOBO33PEHHA, COOTBETCTBYFOIIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHA
HAyKd © OOINECTBEHHOH IIPAKTHKHM, OCHOBAHHOIO Ha AHAAOI€ KYABTYP, CIIOCOOCTBYIOILIETO
OCO3HAHHIO CBOETO MECTA B IIOAUKYABTYPHOM MHE;

COBEPIIICHCTBOBAHNE A3BIKOBOM M YHTATEABCKOM KYABTYPHI KaK CPEACTBA B3aMMOACHCTBHA
MEKAY AFOABMH U TIO3HAHUA MUPa;

IIOHUMaHue CcrennUKN OHOAOTMM KaK HAyKH, OCO3HAaHHA e€ poAn B (POPMHPOBAHHHI
PALIMOHAABHOIO HAYYHOIO MBIIIACHUSA, CO3AAHHH IIEAOCTHOTO IIPEACTABACHHA OO OKPY/KAFOITIEM
MHPE Kak O EAUHCTBE IIPHPOABL, Y€AOBEKA U OOINECTBA, B IIO3HAHUN IIPUPOAHBIX 3aKOHOMEPHOCTEMH
U PEIICHUH IIPOOAEM COXPAHEHUA IIPUPOAHOIO PABHOBECHS;

YOEKAEHHOCTD B 3HAYHUMOCTH OHMOAOIMH AAf COBPEMEHHOM IIMBHAHM3AIIUNU: OOCCIIEYEHUA
HOBOIO YPOBHA Pa3BUTHA MEAUIIMHEL, CO3AAHHE IEPCHEKTUBHBIX OHMOTEXHOAOTHH, CIIOCOOHBIX
peIIaTe pecypcHble IIPOOAEMBI PAa3sBUTHA YEAOBEYECTBA, ITOMCKA IIYTEH BBIXOAA H3 TAOOAABHBIX
9KOAOTHYECKUX IIPOOAEM H OOECIIEUYEHUA IIEPEXOAA K YCTOMYMBOMY PasBHUTHIO, PALIMOHAABHOMY
HCIIOAB30BAHUIO IIPUPOAHBIX PECYPCOB M (DOPMHUPOBAHHIIO HOBBIX CTAHAAPTOB JKU3H;

3aMHTEPECOBAHHOCTD B ITOAYYECHHH OHOAOTHMYECKHX 3HAHHUI B IIEAAX ITOBBIIICHHUA OOIIEH
KYABTYPBI, €CTECTBEHHO-HAYYHOH IPAMOTHOCTH, KAaK COCTABHOI YacTH (PYHKIMOHAABHOMN
IPAMOTHOCTH OOy4aromuxcs, (POPMHUPYEMOH IIPU U3YIEHUN OHOAOTH;

IIOHUMAHHE CYIIHOCTH METOAOB IIO3HAHHSA, HCIIOAB3YEMBIX B ECTECTBCHHBIX HAYKaX,
CIIOCOOHOCTH  HCIIOAB30BATH IIOAyYa€MBIC 3HAHHA AAfl AHAAM3Ad U OOBACHEHHA ABACHUI
OKPY/KAaIOIIIErO MHPA H IIPOUCXOAAINIMX B HEM H3MCHECHHI, YMEHHE ACAATH OOOCHOBAHHBIC
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1)

3aKAFOYEHUA HA OCHOBE HAYYHBIX (DAKTOB M NMEIOIIUXCA AAHHBIX C IIEABIO IIOAYIECHUA AOCTOBEPHBIX
BBIBOAOB;

CIIOCOOHOCTH CAMOCTOATEABHO HUCIIOAB30BATh OMOAOTHYECKUE 3HAHHA AASl PEIICHHA IIPOOACM
B PEAABHBIX JKH3HCHHBIX CHTYAIINAK;

OCO3HAHNE I[EHHOCTH HAYYHOH AEATEABHOCTH, I'OTOBHOCTH OCYINECTBAATH IIPOCKTHYIO M
HCCACAOBATEABCKYIO ACATEABHOCTh HHAUBHAYAABHO U B IPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTh K HEIIPEPHIBHOMY OOpAa3OBAHUIO M CaMOOOPA3OBAHHUIO, K
AKTUBHOMY IIOAYVYCHHIO HOBBIX 3HAHHH II0 OHOAOIMHM B COOTBETCTBHH C IKH3HCHHBIMU
IIOTPEOHOCTAMH.

METAITPEAMETHBIE PE3YABTATDI

MeranpeAMeTHBIE PE3YABTATEI OCBOCHHA y4ueOHOro Ipeamera «bmoAsorms» BKAIOUAFOT:
3HAYHMBIE  AAS  (DOPMHPOBAHNA  MHPOBO33PCHHA  OOYYAOINHUXCA  MEKAUCIIHIIAMHAPHBIC
(MEKIIPEAMETHEIE) OOIEHAYYIHBIC TOHATHSA, OTPAKAIOIINE IIEAOCTHOCTh HAYIHON KAPTHHBI MUPAH
cuennUKy METOAOB IIO3HAHMA, HCIOAB3YEMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
ABACHUE, ITPOIIECC, CUCTEMA, HAYIHBIN (DAKT, IPUHITUIIL, ITUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpH,
HCCAEAOBAHHUE, HAODAFOACHHE, H3MEPEHUE, SKCIIEPUMEHT U APYIUE); VHHBEPCAABHBIC YIeOHBIE
AeicTBIA (IIO3HABATEABHBIC, KOMMYHHUKATUBHBIC, PETYAATUBHBIC), OOecieanBaromme (hOPMUPOBAHIE
(PYHKIIMOHAABHOI TPAMOTHOCTH M COITHAABHOH KOMITETEHIIHH OOYYaOIIHXCA; CIOCOOHOCTD
OOYYAFOIUXCA HCIIOAB30BATh OCBOCHHBIE MEKAUCITHIIAUHAPHBIE, MHPOBO33PEHUYCCKUE 3HAHUA U
YVHUBEPCAABHBIE YUeOHbBIE ACHICTBHUSA B IIO3HABATEABHOMN M COITHAABHON IIPAKTHKE.

B pesyapbrate wusyueHma OHOAOrMHM Ha YpPOBHE CPEAHETO OOIIEro OOpPa3oBaHHUA Y
obyugarorierocs OyAyT cPOPMUPOBAHBI IIO3HABATEABHBIE YHHUBEPCAABHBIC yJIEOHBIE ACHCTBHA,
KOMMYHUKATUBHBIE VHHBEPCAABHBIEC YICOHBIE ACHCTBHUSA, PErYAATHBHBIC YHHUBEPCAABHBIE yueOHbIE
ACHICTBHSA, COBMECTHAA ACATEABHOCTb.

MerarpeAMETHBIE PE3YABTATH OCBOCHHUSA IIPOrPAMMBI CPEAHETO OOITIErO 0OPA3OBAHMSA AOAMKHEI
OTPAXKATH:

OBAaAeHI/Ie YHUBEPCAABHBIMHA y‘IeGHBIMI/I IIO3HABATCABHBIMH AeﬁCTBHHMH:

6a30BbIE AOTUYECKHE ACHICTBUA:
CAMOCTOATEABHO (POPMYAHPOBATH M aKTYaAHU3HPOBATH IIPOOAEMY, PACCMATPHBATH €€
BCECTOPOHHE;

HCITOAB30BATH IIPH OCBOCHHH 3HAHUI ITPUEMBI AOTMYECKOTO MBIIIACHHA (AHAAHM3a, CHHTE3a,
CpaBHEHUA, KAACCU(DUKAITIH, OOOOIIECHU), PACKPBIBATH CMBICA OMOAOIMYECKHUX ITOHATHH (BEIACAATD
HX XapaKTepHbIE IIPU3HAKH, YCTAHABAUBATD CBA3H C ADYTHMH IIOHATHAMMN);

OIIPEAECAAITE IIEAH AEATEABHOCTH, 33aAaBafd ITAPAMETPhl M KPUTEPHH HX AOCTIKEHHA,
COOTHOCHUTD PE3YABTATEI ACATEABHOCTH C ITIOCTABACHHBIMH IICAAMHE;

HCIIOAB30BATh OMOAOTUYECKHIE IIOHATHA AASI OOBACHEHHUA (PAKTOB U ABACHUI KHBOU IIPHPOABDI;

CTPOUTH AOIMYECKHE PACCYKAEHUA (MHAYKTUBHBIC, ACAYKTHBHBIE, 10 AHAAOTHH), BBIABAATDH
3aKOHOMEPHOCTH H IIPOTHBOPEYUA B PACCMATPUBAEMBIX ABACHUAX, (DOPMYAHPOBATH BBIBOABI H
3aKAFOYCHU;

IIPUMEHATH CXEMHO-MOAEABHBIE CPEACTBA AAfl IIPEACTABACHHA CYIIIECTBEHHBIX CBA3EH U
OTHOIICHUNA B M3yYaEMBIX OHMOAOTHYECKHX OODBEKTAX, 4 TAKKE IIPOTUBOPEYHUH PA3HOIO POAA,
BBIABACHHBIX B PA3AHYHBIX HH(POPMAITTOHHBIX HCTOYHUKAX;

PaspabaThBATh IIAAH PEIICHHA IIPOOAEMBI C YIETOM AHAAN3A HMMEIOIIUXCA MATEPHAABHBIX U
HEMATEPHAABHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBEI B AEATEABHOCTb, OIICHHBATH COOTBETCTBHE PE3YABTATOB IIEAAM,
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OIICHUBATH PUCKH IIOCACACTBHH ACATEABHOCTH;

KOOPAMHHUPOBATh M BBIIOAHATH PaOOTy B YCAOBHAX PEAABHOIO, BHPTYAABHOIO U
KOMOMHHUPOBAHHOIO B3aHMMOACHCTBHS;

PasBHBATh KPEATUBHOE MBIIIIACHHUE IIPH PEIICHUH KU3HEHHBIX IIPOOAEM.
2) 6a30BBIE HCCAEAOBATEABCKHUE ACHICTBUA:

BAAACTh HABBIKAMH Y4EOHO-HCCAGAOBATEABCKON M IIPOCKTHOM AEGATEABHOCTH, HaBBIKAMI
pasperteHus IpoOAEM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEABHOMY ITOHCKY METOAOB
pelreHus MPaKTHIECKUX 3aAa9, IIPUMEHEHHIO PA3ANIHBIX METOAOB ITO3HAHUS;

HCIIOAB30BATh PA3AMYHBIC BHABI AEATEABHOCTH IIO ITOAYYEHHIO HOBOIO 3HAHHSA, €ro
HMHTEPIPETAINH, IIPEOOPA3OBAHNIO U IPUMEHECHUIO B YYCOHBIX CHTYALHAX, B TOM 9HCAC IIPH
CO3AAHHH YIEOHBIX M COITHAABHBIX IIPOEKTOB;

dopMHPOBATE HAYYHBIA THIT MBIIIACHHUSA, BAAAETh HAYYHOH TEPMHUHOAOTHEH, KAFOUEBBIMU
IIOHATHUAMH 1 MECTOAAMM,

CTaBUTP U (POPMYAHPOBATH COOCTBEHHBIC 33aAAYH B OOPa30OBATEABHOM ACATEABHOCTH U
’KI3HEHHBIX CHTYAIINAX;

BBIABAATD IIPUIHHHO-CACACTBCHHBIC CBA3H M AKTYAAH3UPOBATH 3aAa9Y, BBIABUTATH THIIOTE3Y €&
peIIeHNsA, HAXOAUTh APIYMEHTBI AAfl AOKA3aTEABCTBA CBOUX YTBEP/KACHHH, 3aAaBAThIIAPAMETPEl K
KPHTEPUH PEITICHUS;

AHAAMSHPOBATD IIOAYICHHBIC B XOAC PEIICHUA 3aAA9H PE3YABTATHL, KPHTHYCCKN OIICHUBATBIX
AOCTOBEPHOCTB, IIPOTHO3UPOBATH N3MCHEHIE B HOBBIX YCAOBHAX;

AABaTh OLEHKY HOBBIM CHTYAIIHAM, OIIEHUBATD IIPUOOPETEHHBIH OIIBIT;

OCYIIIECTBAAITh IIEACHAIIPABACHHBIH IIOMCK IIEPEHOCA CPEACTB H CIOCOOOB ACHCTBUA B
PO ECCHOHAABHYIO CPEAY;

YMETh IIEPEHOCHTD 3HAHHA B IIO3HABATCABHYIO H IIPAKTHYIECKYIO OOAACTHKU3HEACATEABHOCTH;
YMETh HHTEIPUPOBATH 3HAHHA U3 PA3HBIX IIPEAMETHBEIX OOAACTEN;

BBIABHTATH HOBBIC HACH, IIPEAAATATD OPUTHHAABHBIC IIOAXOABL U PEIIICHIUSA, CTABUTD IIPOOAEMEL
U 3aAQ4H1, AOITYCKAFOITIIE AAbTEPHATHUBHBIEC PEIIICHHA.

3) pabora c undopmanmeii:

OPHUEHTHPOBATHCA B PAZAHYHBIX HCTOYHHKAX HHMOpMarmu (TEKCTe y4eOHOro II0coOus,
HAYYHO-ITOIYAPHON AHTEPAType, OMOAOIMYECKHX CAOBAPAX M CIPABOYHUKAX, KOMITBFOTEPHBIX
0asax AaHHBIX, B llHTepHere), aHaAn3upoBaTh HMHAMOPMAIUIO PA3AHYHBIX BHAOB U (oOpMm
IIPEACTABACHHSA, KPUTHYECKU OIICHUBATH €€ AOCTOBEPHOCTD U HEIIPOTHBOPEUUBOCTD;

dOpMyAHpPOBATH 3aIIPOCEl M IIPHMEHATh PA3AHYHBIE METOABI IIPH IIOHCKE H OTOOpE
OmoAormaeckoit nHAOPMAIIIN, HEOOXOAUMOH AAfA BHITOAHEHUA YIEOHBIX 32A2Y;

IpHOOpETaTh OMBIT HCIIOAB30BAHNA HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOAOTHI,
COBEPINEHCTBOBATH KYABTYPY AKTHBHOI'O MCIIOAB3OBAHHA PA3AMIHBIX ITOMCKOBBIX CUCTEM;

CAMOCTOATEABHO  BBIOMPATH  OIITHUMAaABHYIO (DOPMY  IIPEACTABACHHSA  OHMOAOTHYECKOMN
nadopMarun (Cxemsl, rpadUKH, AHATPAMMEI, TAOAUIIBI, PUCYHKH 1 APYTOE);

HCIIOAB30BATh HAYYHBI f3BIK B KAYECTBE CPEACTBA IIpH paboTe € OHOAOIMYECKON
nH(MOPMAIIUEH: IPUMEHATh XHMHYECKHE, (DU3NYECKHE W MATEMATHYECKHE 3HAKA M CHMBOABHL,
dopmyAr, aOOpeBHATYPY, HOMEHKAATYPY, HCIIOAB30BATh U  IIPEOOPA3OBBIBATH  3HAKOBO-
CHMBOAMYECKUE CPEACTBA HATASAHOCTH;

BAQACTh HABBIKAMU  PACIIO3HABAHUA H  3amuThl  HHQOpMaruy, HHAOPMAIIMOHHON

0e30IIACHOCTH AMYHOCTH.
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1)

2)

1)

OBaaseHNE YHUBEPCAABHBIME KOMMYHHUKATUBHBIMHA A€M CTBHAAMM:
oOmeHwue:

OCYIIIECTBAATE KOMMYHHKAIINH BO BCeX cdepax KU3HU, AKTUBHO YIaCTBOBATH B AHAAOTE HAU
AHMICKYCCHH IIO CYIIIECTBY OOCY/KAAEMOI TeMbI (YMEHHE 3aAaBaTh BOIIPOCHI, BBHICKA3BIBATH CYAKACHHA
OTHOCHUTEABHO BBIIIOAHEHHA IIPEAAATAEMOM 33AAYH, YYIHTHIBATH HHTEPECH M COTAACOBAHHOCTD
ITO3HITUIT APYTUX YIACTHHUKOB AMAAOTA HAU AUCKYCCHH);

pacro3HaBaTh HEBEPOAABHBIC CPEACTBA OOIIECHHSA, [IOHUMATh 3HAYCHHIE COLMAABHBIX 3HAKOB,
IIPEATIOCEIAOK BO3HHUKHOBEHUA KOHMAHMKTHBIX CHTYaIlUi, YMEThb CMAI4aTh KOHMAHMKIBI U BECTH
IIEPETOBOPHI;

BAAACTH paSAH‘IHbIMH CHOCO62.MI/I O6H_ICHI/I$[ nu B32,I/IMOACI>‘ICTBI/IH, IIOHUMATDH HaMCpCHI/IH ApyI‘I/IX
ATOACH, IIPOABAATH YBAKUTEABHOE OTHOIIEHHE K COOECEAHHKY M B KOPPEKTHOH dopme
OPMYAHPOBATE CBOH BO3PAKEHUS;

Pa3BEPHYTO U AOTHYIHO M3AATATh CBOIO TOYKY 3PEHHA C NCIIOAB30BAHIEM A3BIKOBBIX CPEACTB.
COBMECTHAA ACATEABHOCTB:

IIOHUMATh U HCIIOAB30BATh IIPEUMYIIECTBA KOMAHAHOH M HHAHUBHAYAABHOM PaOOTBHI IIPH
peIeHu: OMOAOTMYECKOH IIPOOAEMBI, OOOCHOBBIBATH HEOOXOAUMOCTD IPHUMEHEHHA IPYIIIIOBBIX
dopM B3aUMOAEHCTBHUA IIPH PEIICHAN YI€OHON 3aAAY9M;

BBIOMPATD TEMATHKY H METOABI COBMECTHBIX ACHCTBHII C y4€TOM OOIIHUX HHTEPECOB U
BO3MOKHOCTEI Ka7KAOTO YACHA KOAAEKTHBA;

IIPUHAMATD IIEAH COBMECTHOM AEATEABHOCTH, OPTAHU3OBBIBATL 1 KOOPAHMHHPOBATH ACHCTBHA
O €€ AOCTMKEHUIO: COCTABAATD ITAAH ACHCTBUI, PACIIPEAECAATH POAH C YIETOM MHEHUUYYIACTHUKOB,
00OCYKAATh PE3YABTATHI COBMECTHOIT PAOOTEI;

OIICHHUBATH KAYECTBO CBOEIO BKAAAA M KAKAOIO YYACTHHKA KOMAHABI B OOINMI PE3YABTAT IO
Pa3pabOTAHHBIM KPHTEPHUAM;

IIPEAAATATh HOBBIE ITPOEKTHI, OIECHHUBATHL HMACH C ITO3UIIMA HOBU3HBEI, OPHTHHAABHOCTH,
ITPAKTHYECKON 3HAYIMOCTH;

OCYIIIECTBAATH TTO3UTHBHOE CTPATEIMYECKOE TIOBEACHHE B PA3AMYHBIX CHTYAITUAX, IIPOABAATD
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

OBAaseHNE YHUBEPCAABHBIMU PETYAATUBHBIMHA ACHCTBHAMU:
CaMOOPIraHU3AITHA:

HCIIOAB30BATh OMOAOTHYECKHIE 3HAHUA AASl BBIAIBACHUA IIPOOAEM U X PEIICHHUA B KU3HEHHDIX
U YIEOHBIX CUTYAIIUAX;

BBIOMPATh HAa OCHOBE OMOAOTHMYECKHX 3HAHHUI IIEAEBBIC M CMBICAOBBIC YCTAHOBKH B CBOHX
ACHCTBHAX M ITOCTYIIKAX ITO OTHOIIEHHIO K JKHUBOM IIPUPOAE, CBOEMY 3AOPOBBIO M 3AOPOBBIO
OKPYZKAFOIIHX;

CAMOCTOATEABHO OCYILIECTBAATD ITO3HABATEABHYIO ACATEABHOCTD, BEIABAATD IIPOOAEMBI,CTABUTD
u popMyAHpOBATH COOCTBEHHBIC 3aAaYM B OOPA3OBATEABHON ACATEABHOCTH U KH3HEHHBIX
CUTYAITHAX;

CAMOCTOATEABHO COCTABAATh IIAQH PEIIEHHA IIPOOAEMBI C YUETOM HMEFOIIHXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEAITOYTECHUI;

AABATh OIICHKY HOBBIM CHTYaITHAM;

PACIIHPATH PAMKH YIEOHOTO ITPEAMETA HA OCHOBE AWYIHBIX ITPEATIOYTEHHIT;

A€AATH OCO3HAHHEII BEIOOP, APTYMEHTHPOBATH €T0, OPaTh OTBETCTBEHHOCTD 32 PEIIICHIE;
OIICHUBATDH IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (DOPMUPOBAHHUIO U IIPOABACHHIO IITHPOKOW SPYAHUIIMH B Pa3HBIX OOAACTAX
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2)

3)

3HAHUII, IIOCTOSHHO IIOBBIIIATH CBOI OOPA30BATEABHBIN 1 KYABTYPHBIH YPOBEHB.
CaMOKOHTPOAB:

AABATh OIIEHKY HOBBIM CHTYaIlUfAM, BHOCHTH KOPPEKTHBBI B ACATEABHOCTH, OIECHUBATDH
COOTBETCTBHE PE3YABTATOB IIEAAM;

BAGACTh HABBIKAMH ITO3HABATEABHON PeAECKCHH KaK OCO3HAHHSA COBEPIIACMBEIX ACHCTBHN U
MBICAUTEABHBIX IIPOIIECCOB, UX PE3YABTATOB U OCHOBAHMIH, UCIIOAB30BATh HPHUEMEL PeDACKCHI AAS
OIIEHKH CHUTYAIIHH, BEIOOPa BEPHOIO PEIICHU;

YMEThb OIICHUBATh PHCKH U CBOEBPEMEHHO IIPHUHHUMATH PEIIEHUA II0 UX CHILKCHHIO; IIPUHHMATDH
MOTHBHBI ¥ APTYMEHTH APYTHUX IIPH aHAANU3E PE3YABTATOB ACATEABHOCTH;

HpUHATHE Ce0A U APYTHX:

IIPUHUMATD CeOsl, IIOHUMAs CBOU HEAOCTATKH U AOCTOHHCTBA;

IIPUHUMATDb MOTUBBI M API'YMEHTHI APYTHX IIPH aHAAH3E PE3YABTATOB ACATEABHOCTH;IIPU3HABATD CBOE
IIPaBO U IIPABO APYIHX Ha OIIHNOKH;

Pa3sBUBATH CIIOCOOHOCTh HOHUMATH MUP C IIO3ULINHI APYTOTO YE€AOBEKA.

ITPEAMETHDBIE PE3YABTATDI

[IpeameTHBIE PE3YABTATHI OCBOEHHA COAECpP:KAHHA ydeOHOro Ipeamera «bumoaorms» mHa
YTAYOAEHHOM YPOBHE OPHEHTHPOBAHBI HA OOeCIIedeHHEe IPOPHABHOIO OOYYEHUA OOYIarOIUXCH
omoAornn. OHI BKAFOYAIOT: crennduIeckue AAf OMOAOTHH HAYYHBIE 3HAHUA, YMEHHA U CITOCOOBI
ACUCTBHII ITO OCBOCHHIO, MHTEPIPETAIIMH U IIPEOOPA3OBAHUIO 3HAHUM, BHUABI ACATEABHOCTH IIO
ITOAYYCHHUIO HOBBIX 3HAHHI M MX IPUMECHEHHIO B PA3AUYHBIX YIEOHBIX, a TaKiKe B PEAABHBIX
’KU3HEHHBIX CHTyaIuaX. [ IpeAMeTHBIE pE3YABTATHI IIPEACTABACHBI IO TOAAM H3YICHHUA.

ITpeamerHBIE PE3yABTATHI OCBOCHHA y4eOHOTO mpeamera «buororus» B 10 Kaacce AOAKHEI
OTPAKATh:

cpOpPMHPOBAHHOCTD 3HAHUI O MECT€ M POAM OHMOAOTHH B CHCTEME CCTECTBEHHBIX HAVK, B
dpOopMHUPOBAHUHI €CTECTBEHHO-HAYYHOI KaPTUHBI MUPA, B IIO3HAHUH 3aKOHOB IIPHPOABI U PEIICHUN
IIPOOAEM PAIMOHAABHOIO IPUPOAOIIOAB3OBAHHA, O BKAAAE POCCHICKHUX M 3apYOEKHBIX YIEHBIX B
pasBUTHE OMOAOTHH;

BAGACHHE CHCTEMOM OHMOAOTHYECKHX 3HAHUI, KOTOPasd BKAIOYAET: OCHOBOIIOAATAIOININE
OHOAOIHYECKHE TEPMHUHBI U IOHATHA (KU3Hb, KAETKA, OPraHH3M, METaDOAHM3M, IOMEOCTa3,
CAMOPETYAAIIHA, CaMOBOCIPOMU3BEACHHE, HACACACTBEHHOCTH, HM3MEHYHMBOCTB, POCT U Pa3BHTHE),
omoArormueckue Teopun (kaerounas teopus 1. [[Isamma, M. [llaetiaena, P. Bupxosa, xpoMmocoMHas
Teopus HacAeAcTBenHocTn T. Moprana), yaenusa (H. M. BaBuaosa — o menTpax MHOrooOpasus u
IIPOUCXOKACHHUA KYABTYPHBIX PACTEHHIT), 3aKOHBI (CAMHOOOPA3UfA IIOTOMKOB IIEPBOIO IIOKOACHU,
PACIIIEIIACHHSA, IUCTOTHI I'AMET, HE3ABUCUMOTO HacAeAOBaHUA 1. MeHAEAS, TOMOAOTHYECKIX PAAOB B
HacAeAcTBeHHON m3merunsocty H. V1. BaBrmaosa), mpuHIHUIIEL (KOMITAEMEHTAPHOCTH);

BAQACHHE OCHOBHBIMH METOAAMH HAYYHOTO IIO3HAHUSA, HCIIOAB3YEMBIX B OHOAOTHYECKHX
HCCACAOBAHUAX KUBBIX OOBEKTOB (OIIMCAHUE, U3MEPEHHE, HAOAFOACHUE, S9KCIIEPUMEHT);

YMEHHE BBIACAATH CYITICCTBEHHBIC IIPU3HAKH: BHPYCOB, KAECTOK IIPOKAPHOT M 3YKAPHOT,
OAHOKAETOYHBIX M MHOTOKAETOYHBIX OPIaHH3MOB, B TOM 4YHCA€ OaKTepHii, IpHOOB, PACTCHHUIH,
’KHUBOTHBIX M YEAOBEKA, CTPOCHHA OPraHOB M CHUCTEM OPIaHOB PACTEHUMN, >KHBOTHBIX, YEAOBEKA,
IIPOIIECCOB KU3HEACATEABHOCTH, IPOTEKAIOIIUX B OPraHM3MaX PACTEHHI, KUBOTHBIX U YEAOBECKA,
OHOAOTHYECKUX IIPOIIECCOB: OOMEHA BEIECTB (METAOOAHU3M), IIPEBPAINEHUA SHEPIUU, OPOKEHU,
aBTOTPO(HOIO U reTepoTpOdHOrO TUIIOB IMHUTAHHA, DOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MEH034,
raMeToreHe3a, SMOPHOIeHEe32, ITOCTAIMOPHOHAABHOIO Pa3BUTHA, PA3MHOKEHUA, HHAUBUAYAABHOTO
pasBuTHA OpranusMa (OHTOTEHE32), B3AUMOACIHCTBIA I'€HOB, TETEPO3UCA, HCKYCCTBEHHOTO OTOOPA;
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YMEHUE yCTAHABAUBATH B3aUMOCBA3H MEIKAY OPIaHOHAAMHU KACTKM U HUX (PYHKIIHAMH,
CTPOCHUEM KACTOK PAa3sHBIX TKAHEH M HX (DYHKINAMH, MEKAY OPraHAMH U CHCTEMAMH OPraHOB Y
PACTEHMI, )KUBOTHBEIX M YE€AOBEKA U UX (DYHKITHUAMH, MEKAY CHCTEMAMU OPTAHOB M UX (DYHKIIHAMH,
MEFKAY STAITAMH OOMEHA BEITIECTB, STAIIAMH KACTOYHOTO ITUKAQ M KHU3HEHHBIX ITHKAOB OPIaHH3MOB,
STaaMu SMOPHOHAABHOTO Pa3BUTHA, TCHOTHIIOM U (DEHOTHIIOM, (DEHOTUIIOM H (PAKTOPAME CPEABI
obnTaHus;

YMEHUE BBIABAATD OTAMYHTEABHBIC IPH3HAKMA KUBBIX CHCTEM, B TOM YHCAE PACTCHHH,
’KIBOTHBIX U Y€AOBCKA;

YMEHHE HCIIOAB30BATh COOTBETCTBYIOIIHE APIYMEHTH, OMOAOTHYECKYIO TEPMHUHOAOTHIO I
CHUMBOAHUKY AAfL AOKA32TEABCTBA POACTBA OPTAHU3MOB Pa3HBIX CHCTEMATHYECKIAX IPYIIIT;

YMEHHUE PEIaTh OMOAOTHYECKHE 3aAAYM, BBIABAATH IIPUYUHHO-CACACTBEHHBIC CBASH MEIKAY
HCCACAYEMBIMI OHMOAOTHYECKHMU IIPOIECCAMH H SABACHHAMIE, ACAATH BBIBOABI M IIPOTHO3BI HA
OCHOBAHHH ITOAYYECHHBEIX PE3YABTATOB;

YMEHIE BBIITOAHATH AAOOPATOPHBIE U IIPAKTHIECKHE PaOOTHI, COOAIOAATH IIPABHAA IIPU paboTe
C y4eOHBIM B AADOPATOPHBIM OOOPYAOBAHIEM;

YMEHUE BBIABUIAT TUIIOTE3BI, IPOBEPATH UX SKCIIEPHUMEHTAABHBIME CPEACTBAMU, (DOPMYAHPYH
LIEAD MCCACAOBAHISA, AHAAM3IPOBATH IIOAYICHHBIC PE3YABTATEL M ACAATH BEIBOABI;

YMEHIE y9aCTBOBATH B yICOHO-HCCACAOBATEABCKOH paboOTe IO OHOAOTHH, 3KOAOIMH I
MEAHITHHE, IIPOBOAMMONI Ha 0a3e IIKOABHBIX HAYYHBIX OOINECTB, M IYOAHYHO IIPEACTABAATDH
ITOAYYIECHHBIE PE3YABTATH HA YIEHUIECKUX KOH(EPEHIIHAX;

YMEHIE OLICHUBATH STUYCCKUE ACIIEKTHI COBPEMEHHBIX NCCACAOBAHHUI B 00AACTH OHOAOIHNH
MEAHITHHBI (KAOHHPOBAHHE, UCKYCCTBEHHOE OITAOAOTBOPEHHE, HAIIPABACHHOE U3MEHEHHE I€HOMA U
CO3AAHHE TPAHCIEHHBIX OPTAHU3MOB);

YMEHIE OCYIIECTBAATH OCO3HAHHBIN BBIOOP OYAyIIEH HPOdeCCHOHAABHOH AEATEABHOCTH B
00AACTH OMOAOTHH, MEAHMIIMHBI, OMOTEXHOAOINH, BETEPUHAPUU, CEABCKOIO XO3ANHCTBA, ITHIIEBOM
IIPOMBIIIIACHHOCTH, YTAYOASITh ITO3HABATEABHBIH HHTEPEC, HAIIPABACHHBIN HA OCO3HAHHEBIN BHIOOD
COOTBETCTBYIOIIECH ITPO(ECCHN U IIPOAOAKCHIE OHOAOIMYECKOTO OOPA3OBAHMA B OPTaHM3AIIMAX
cpeAHero mpodeCcCHOHAABHOTO U BBICIIIETO OOPa30BAHUA.

IIpeamerHBIe pe3yABTaTBI OCBOEHHA ydueOHOro mpeamera «brosorus» B 11 Kaacce AOAKHEL
OTPAKATh!

c(hOPMUPOBAHHOCTD 3HAHUI O MECTEC M POAM OMOAOIMH B CHCTEME CCTECTBCHHBIX HAVK, B
dopMHUpPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYIHOW KAPTUHBI MHPA, B IIO3HAHUU 32aKOHOB
IIPUPOABL M PEIICHUH JKOAOIMYCCKUAX IIPOOAEM UEAOBEYCCTBA, 4 TAKKE B PEIICHUH BOIIPOCOB
PALIHOHAABHOIO IIPHPOAOIIOAB30BAHNA, U B (DOPMHPOBAHUY IICHHOCTHOTO OTHOIICHUSA K IIPUPOAE,
OOITIECTBY, YEAOBEKY, O BKAAAEC POCCUICKHUX U 3aPYOCKHBIX YIEHBIX-OMOAOTOB B PA3BUTHE OHOAOTH;

yMEHUE BAAACTH CHCTEMOH OHMOAOIMYECKHX 3HAHUM, KOTOpAas BKAIOYACT OIIPEACACHHA U
IIOHUMAHUE CYIIHOCTH OCHOBOITOAATAIOIIUX OHMOAOTHYECKHX TEPMHHOB M IIOHATHH (BHA,
aKocucreMa, Ownocdepa), Omorormueckue Teopunu (9BoArormonHas Teopus 4. Aapsuna,
CHHTETHYECKaA Teopus sBoArorun), yaerud (A. H. CeBepiioBa — o myTAx 1 HAIIPABACHHAX 9BOAFOIIN,
B.M. Bepraackoro — o buocdepe), 3akonsl (reHernydeckoro pasHosecus Ak. Xapau u B. Baiin6Gepra,
3apoAsbieBoro cxoActsa K. M. Bapa), mpasuaa (Muanvyma FO. AnOunxa, s5KOAOrIYIeCcKON ITHPAMHEABL
sHeprum), rurroressl (ruroresa «mupa PHK» V. I'mabepra);

YMEHHE BAAACTH OCHOBHEIMH METOAAMH ~HAYIHOIO ITO3HAHUSA, HCIOAB3YEMBIMH B
OMOAOIMYECKUX HCCACAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OIIHMCAHHE, H3MEPEHUE,

H36AIOA6HI/I€, BKCHCPI/IMCHT), CIIocOOAMU BBIABACHUS U OIICHKH aHTpOHOFCHHbIX U3MEHCHHN B
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IIPHPOAE;

YMEHUE BBIACAATD CYIIIECTBEHHBIC IIPU3HAKI: BUAOB, OHOIEOIIEHO30B, 9KOCUCTEM U OnOCcdepHr,
CTAOMAH3UPYIOIIEIO, ABIKYILIETO U Pa3PBIBAIOIIEIO €CTECTBEHHOIO OTOOPA, AAAOIATPUYECKOIO U
CHMIIATPHUYIECKOTO BHAOOOPA30OBAHMSA, BAUAHUA ABIDKYIIUX CHA 9BOAIOIHMHM Ha TIeHO(MOHA
IIOIYAAILIHH, IIPUCIOCOOACHHOCTH OPTaHU3MOB K CPEAC OOHTAHHSA, YEPEAOBAHHA HAIIPABACHUI
3BOAIOIHH, KPYTOBOPOTA BEIECTB U ITOTOKA S9HEPIUU B 9KOCUCTEMAX;

YMEHHE YCTAHABAUBATH B3AUMOCBS3H MEKAY IIPOIIECCAMH 3BOAIOIIUH, ABIKYIIIUMH CHAAMUI
AHTPOIIOreHEe3a, KOMIOHEHTAME Pa3AHYHBIX 9KOCHCTEM U IPHUCIIOCOOACHUAMI K HIM OPIaHH3MOB;

YMEHHE BBIABAATH OTAMYHTCABHBIC IIPU3HAKU JKUBBIX CHCTEM, IIPUCIIOCOOACHHOCTh BHAOB K
cpeae  obOHTAHHA, AOMOTHYECKAX U OHOTHYECKHX KOMIIOHEHTOB 9KOCHCTEM, B3aMMOCBA3CH
OPraHHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUI B 9KOCHCTEMAX CBOCH MECTHOCTL;

YMEHUE HCIIOAB30BATH COOTBETCTBYIOIINE APIYMECHTHI, OHOAOTHYECKYIO TEPMUHOAOTHIO I
CHMBOAHKY AAfl AOKA32TEABCTBA POACTBA OPIaHU3MOB Pa3HBIX CHCTEMATHYECKUAX IPYIIIL, B3AUMOCBA3N
OPraHHM3MOB H CPEABl OOWUTAaHHSA, CAHMHCTBA YEAOBEYCCKUX paC, HEOOXOAUMOCTH COXPAHCHIA
MHOTOOOPasHus BUAOB 1 9KOCHCTEM KAK YCAOBHSA COCYIIECTBOBAHISA IIPUPOABI H YCAOBEUCCTBA;

YMEHHUE PEIaTh OMOAOTHYECKHE 3aAA4M, BBIABAATH IPUYUHHO-CACACTBEHHBIE CBA3H MEKAY
HCCACAYEMBIMI OHMOAOTHYECKHMH IIPOLIECCAMH H SBACHUAMM, ACAATH BBIBOABI H IIPOTHO3BI HA
OCHOBAHHH ITOAYICHHBIX PE3YABTATOB;

YMEHUE BBIIOAHATH AAOOPATOPHBIE U IIPAKTHIECKHIE PaOOTHI, COOAIOAATH IIPABUAA IIPU paboTe
C y4eOHBIM H AAOOPATOPHBIM OOOPYAOBAHUEM;

YMEHIE BBIABUTATH TUITOTE3BL, IIPOBEPATH HX IKCIIEPHUMEHTAABHBIME CPEACTBAMHI, (DOPMYAHPYH
IIEAb MCCACAOBAHMSA, AaHAAU3UPOBATD IIOAYICHHBIE PE3YABTATEL M ACAATH BEIBOABI;

YMEHUE y4YacTBOBATH B yYEOHO-HCCAEAOBATEABCKOH paboTe II0 OHOAOTHH, 3KOAOIMU U
MCAHIIMHE, IIPOBOAMMOM Ha 0a3e IIKOABHBIX HAyYHBIX OOIIECTB, M IYyOAUYIHO IIPEACTABAATH
ITOAYYIECHHBIE PE3YABTATH HA YIEHUIECKUX KOH(EPEHIIHAX;

YMEHUE OLEHUBATH TUIIOTE3BI M TEOPUU O IIPOUCXOKACHUH KU3HU, YEAOBEKA U YEAOBEUECKIX
pac, 0 IPUYHHAX, IIOCACACTBHAX U CITOCOOAX IIPEAOTBPAIIIEHUA TAOOAABHBIX H3MEHEHHH B Ounocdepe;

YMEHIE OCYILIECTBAATH OCO3SHAHHBIA BBIOOP OyAyIIEH MPOdeCCHOHAABHON AEATEABHOCTH B
obAacTH OHOAOIMH, 3KOAOTUH, IIPHPOAOIIOAB30BAHUSA, MEAUITUHBI, ONMOTEXHOAOIUH, IICHXOAOIHH,
BCTECPHHAPHH, CEABCKOIO XO3SHMCTBA, MHINEBON IIPOMBIIIACHHOCTH, JTAYOAATH ITO3HABATCABHBIN
HMHTEPEC, HAIIPABACHHBIN HA OCO3HAHHEIN BBIOOP COOTBETCTBYIOIIEH IIPOMECCHH U IIPOAOAKCHIE
OHOAOIHYECKOIO OOpPa3OBAHHA B OPraHHU3AIMAX CPEAHErO IIPO(ECCHOHAABHOIO M BBICIIIEIO

00pa3OBaHUA.
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TEMATHUUECKOE ITAAHUPOBAHHME
10 KAACC

N KoanuecrBo wacos
o /(-;1 HasBanmue TeM 1 paszaesa Beero Konrp. | ITpakr. | Aabop. nor
pabotel | paboTel| paboThl
1. broaorus kax mHayka 1 0 0 0 POIII
https://resh.edu.ru/subject/5/10
2. ZKusbie cucreMsr 1 ux 2 0 1 0 POILT
HU3yUCHUE https://resh.edu.ru/subject/5/10
3 buoaorus kaerkn 2 0 0,5 0 POILT
https://resh.edu.ru/subject/5/10
4 XuMudeckas OpraHu3arns 10 0 0 0,5 [POII
KACTKH https://resh.edu.ru/subject/5/10
5 Crpoenne u dpyHKIHH 8 0 2 1 POLLL
KAETKH https://resh.edu.ru/subject/5/10
6 OO0OMen BerecTs u 9 0 0 2 POIII
HIpEBpAIlIEHHE SHEPIHH B https://resh.edu.ru/subject/5/10
KAETKE
7 HacaeacrBennas 9 0 1 0 POILT
nudopmaru u https://resh.edu.ru/subject/5/10
peasmsanus e€ B KACTKE
8 KusHeHHbIil IIMKA KACTKIA 6 1 0 1 POILIT
https://resh.edu.ru/subject/5/10
9 Crpoenue u dyHKIHI 17 0 0 1,5 [POLI
OpPraHU3MOB https://resh.edu.ru/subject/5/10
10 Pasmuoskenue u paspurne 8 1 1 1 POILI
OpPraHU3MOB https://resh.edu.ru/subject/5/10
11 I'eneruxa — Hayka o 2 0 0 0,5 POl
HACAEACTBEHHOCTH U https://resh.edu.ru/subject/5/10
HM3MEHIUBOCTH
12 3aKOHOMEPHOCTH 10 0 1 0 POIIT
HACAEACTBEHHOCTH https://resh.edu.ru/subject/5/10
13 3aKOHOMEPHOCTH 6 0 0,5 0,5 POLI
HM3MEHYNBOCTH https://resh.edu.ru/subject/5/10
14 lenermka yeroBeka 3 0 0,5 0 POLI
https://resh.edu.ru/subject/5/10
15 CeAexITus opraHu3smMoB 4 1 0,5 1 POIII
https://resh.edu.ru/subject/5/10
16 buorexuosorus n 4 0 0,5 0,5 POIILT
CUHTETHYECKAsA OMOAOIHSA https://resh.edu.ru/subject/5/10
17 Pesepsroe Bpem 1
OBIIEE KOAMYECTBO 102 2 5,5 8,5

YACOB I10 ITPOI'PAMME
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https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

11 KAACC

N KoanuecrBo uacos
Qo
/ Haspanue pasaeaa Bcero Koutp. [Ipaxr. | AaGop. LHoP
i paboTbl paboTel | paGoThI
1. | 3apoxkacHume pasBurue 4 0 0 0 POLLI
5BOATOIIMOHHBIX https://resh.edu.ru/subject/5/11
IIPEACTABACHUM B
2. | MuxposBoarorus u eé 14 1 0 3 IPOLLI
PEe3YABTATEI https://resh.edu.ru/subject/5/11
3. | MakpossoArorus u eé 6 0 0 1 IPOILI
PE3YABTATEI https://resh.edu.ru/subject/5/10
4. | IlpoucxoxacHmE U 15 0 2 2 IPOLLI
pasBUTHE KU3HN Ha 3eMAe https://resh.edu.ru/subject/5/11
5. | Ilpoucxomxaenue yeroseka | 10 1 1 1 POI
— aHTPOIIOTCHE3 https://resh.edu.ru/subject/5/11
6. | DxoAormsa — HaykKa O 0 0 1 POLLI
B3aMMOOTHOIITEHUAX 3 https://resh.edu.ru/subject/5/11
OPraHH3MOB H
HAAOPTAHH3MCHHBIX CHCTCM
7. Opraausmel 1 cpeaa 9 0 0 3 POILI
oOnTaHUA https://resh.edu.ru/subject/5/11
8. DKOAOIUS BUAOB U 9 1 0 1 POILT
ITOITY AATIHIH https://resh.edu.ru/subject/5/11
9. | BxoAorus cooOIIECTB. 12 0 1 1 POILT
DKOAOTHYIECKHAE CUCTEMBI https://resh.edu.ru/subject/5/11/.
u
10. | buocdepa — raobasbHad 6 1 0 0 POILI
3KOCHCTEMA https://resh.edu.ru/subject/5/11
11. | YenoBek u okpyKarormas 6 0 0 0 POLLT
cpeaa https://resh.edu.ru/subject/5/11
12. | Pesepsroe Bpems 8 0 0 0
OBLIEE KOAMTYECTBO 102 2 4 12

YACOB I10 I[TPOI'PAMME
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ITOYPOUHOE ITAAHMPOBAHUE

10 KAACC
Ne Koa-Bo dopmbl
n/ua Tema ypora JacoB KOH’II')I)OM HOP
Pasaea 1. Buosorusa xak Hayka
1 buoaorus kax koMIiaekcHas Hayka K 1 POIL
K4K 9aCTh COBPEMEHHOTO ODIIecTBa https://resh.edu.ru/subject/5/10
Paszaea 2. ZKussble cuCTEMBI U UX U3yYeHIE
2 ZKuBble crucremMsl M X CBOMCTBA 1 POII
https://resh.edu.ru/subject/5/10
3 VpoBHEBasA OpraHU3aIUs KUBBIX 1 POIII
CHCTEM https://resh.edu.ru/subject/5/10
Pasaea 3. Buoaorusa kaerku
4 Vcropus OTKPBITHA U U3y ICHISA 1 POIL
kaetkn. Kaerounas teopus https://resh.edu.ru/subject/5/10
5 | MeTOABI MOAEKYAAPHOH 1 1 Ipaxr. POIII
KAETOYHOMN OMOAOTHH pabota https://resh.edu.ru/subject/5/10
ITpakTuueckasa pabora
«13ygeHnEe METOAOB KACTOYHOU
6uoaornn (xpomarorpadus,
arexrpodopes, auddepeHImasbHOE
nenTpudyruposanue, ITLP)»
Paszaea 4. XumMmdaeckaa opraHu3anusa KACTKHA
6 XUMUYIECKUIT COCTAB KACTKH. Boaa u 2 POIL
7 MHHEPaAbHbIE BEIIECTBA https://resh.edu.ru/subject/5/10
8 Opraaudgeckue BEIIecTBa KACTKH — 1 Aabopat. | POLII
OeAKH. pabora https://resh.edu.ru/subject/5/10
AabBoparopHas pabora
«ObHApYyKeHHE OEAKOB € IIOMOIIIBIO
KAYECTBEHHBIX PEAKITULD
9 CsoticTBa, KAacCDUKALIUA 1 1 POIII
dyHKIHH OEAKOB https://resh.edu.ru/subject/5/10
10 | Opranugeckue BEIeCTBa KACTKH — 1 POI
YTAEBOABI https://resh.edu.ru/subject/5/10
11 | Oprarnveckne BermecTsBa KACTKH — 1 POII
AMIIHABL https://resh.edu.ru/subject/5/10
12 | Hyxaennossre kucaorsr. AHK u 3 Aabopar. | POILL
13 | PHK. pabota https://resh.edu.ru/subject/5/10
14 | AaGoparopnasa pabora
«ccaepOBaHIE HYKACHHOBBIX
KHICAOT, BBIAEACHHBIX U3 KAETOK
PA3AMYHBIX OPTAHI3MOBY
15 | Mertoasl CTpyKTypHOIT OHOAOTHE 1 POII
https://resh.edu.ru/subject/5/10

Paszaea 5. CrpoeHue u (pyHKIIMY KACTKH
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16 | Tumer kaerok. IIpoxapuormdeckas 1 POIII
KAETKA https://resh.edu.ru/subject/5/10
17- | Crpoenne 2 [Tpaxr. POII
18 | sykapHOTHYECKOM KACTKH. pabora https://resh.edu.ru/subject/5/10
TToBepXHOCTHBIN armapaT KACTKH.
ITpaxruueckas pabora
«3ygeHne cBOMCTB KACTOYHOM
MEMOpPaHbBD
19- | Lluromaasma u €€ OpraHOUABI 2 Aabopar. | POILL
20 | Ilpaxrugeckas pabora pabora https://resh.edu.ru/subject/5/10
«/I3ygeHne ABI/KEHIS IIUTOIIAA3MEL B
PACTHTEABHBIX KACTKAXY.
AaGoparopHas pabora
«ccaeaoBaHTE TTAA3MOAT3A U
ACIIAA3MOAH3a B PACTHTEABHBIX
KAETKAX»
21 | HemeMOpaHHbBIE OPTaHOHABI KACTKH 1 POIL
https://resh.edu.ru/subject/5/10
22 | Crpoenue u (OyHKINK SAPA 1 POII
https://resh.edu.ru/subject/5/10
23 | CpaBHUTEABHAA XaPAKTEPUCTUKA 1 POIL
KAETOK 9YKapPHOT https://resh.edu.ru/subject/5/10
Pazaea 6. OGMeH BelecTB U MpeBpPAIeHIE SHEPTUH B KACTKE
24- | OOMeH BerecTB — METa0OAU3M. 3 Aabopat. | POLI
25- | AaGoparopHuas pabora pabota https://resh.edu.ru/subject/5/10
26 | «/syucHne KATAAMTIYCCKON
aKTUBHOCTH (PEePMEHTOB (Ha IIpHMepe
AMITAA3BI HAU KATAAA3BL)».
AabBoparopHas pabora
«Mzyaenne dpepMeHTATHBHOIO
PaCIIeIIACHNs IIEPOKCHAL BOAOPOAA
B PACTHTEABHBIX U KHBOTHBIX
KAETKAX»
27- | ABroTpOdHBII TUII OOMEHA BEIIIECTB. 2 POIII
28 | ®orocunTes https://resh.edu.ru/subject/5/10
29 | ABroTpodHBII THII OOMEHA BEIIECTB. 1 Aabopar. | POIL
XemocuHTE3. padora | https://resh.edu.ru/subject/5/10
AabBoparopHuas pabora «CpasHeHHE
IIpOIIecCOB (POTOCUHTE3A U
XEMOCHHTE32»
30- | DHeprerudecKuii OOMeH — 3 Aabopar. | POILL
31- | AMCCHMEAATTHSA pabora https://resh.edu.ru/subject/5/10
32 | AaBoparopHas pabora «CpaBHeHUE
IIPOLIECCOB OPOKEHUS M ABIXAHISM»
Pasaea 7. HacaeAcTBeHHas na(oOpMAIUAA U peasn3anusa eé B KACTKE
33- | Peaknum MaTpHYIHOTO CHHTE32 2 POIL
34 https://resh.edu.ru/subject/5/10
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35- | Cunres Geaka 2 POILLI
36 https://resh.edu.ru/subject/5/10
37- | MexXaHU3MBI 5KCITPECCHI I'€HOB 2 POII
38 https://resh.edu.ru/subject/5/10
39- | OCHOBBI BUPYCOAOIHUIL 3 [Mpaxr. POIII
40- | MadopmarimonHas buoAorus. padora | https://resh.edu.ru/subject/5/10
41 | IlpakTuyeckas pabora Kontp.
«CospaHIE MOACAH BUPYCa» pabora
Pasaea 8. ZKusHeHHBINH KA KACTKH
42 | 7ZKusHCHHBIN IHKA KACTKH 1 POIII
https://resh.edu.ru/subject/5/10
43- | Marpuunsiii cuares AHK. 2 Aabopar. | POILL
44 | XpoMOCOMBI. pabora | https://resh.edu.ru/subject/5/10
AaGoparopHasa pabora «lsyucrue
XPOMOCOM Ha FOTOBBIX
MEKPOIIPEIIAPATAX)
45- | AeAeHUE KAETKH — MUTO3. 2 Aabopat. | POLII
46 | AaGoparopHasa paGora pabora | https://resh.edu.ru/subject/5/10
«HabAroAeHME MITO32 B KACTKAX
KOHYHKA KOPEIIIKA AYKa (HA TOTOBBIX
MHKPOIIPEIIapaTax)»
47 | PeryAdrus ;KU3HEHHOTO ITUKA 1 POIIT
KACTOK https://resh.edu.ru/subject/5/10
Pasaea 9. Crpoenue u PpyHKIHN OPraHU3MOB
48 | OpraHmsM Kak eAMHOE IIEAOE 1 POII
https://resh.edu.ru/subject/5/10
49 | TkaHN pPACTEHHIH. 1 Aaboparop | POIL
AabBoparopHas pabora Has pabora | https://resh.edu.ru/subject/5/10
«3yueHne TKaHEH PACTCHHIN
50 | TkaHHU KHUBOTHBIX U YE€AOBEKA. 1 Aaboparop | POLL
AabBoparopHuas pabora «/3yacHue Has pabora | https://resh.edu.ru/subject/5/10
TKAaHEH KIBOTHBIX»
51 | Oprausl. CucreMsl OpPraHOB. 1 Aaboparop | POIL
AabBoparopHuas pabora «/3yacHue Has pabora | https://resh.edu.ru/subject/5/10
OPraHOB I[BETKOBOTO PACTCHE»
52 | ABmkeHne OpraHU3MOB 1 POII
https://resh.edu.ru/subject/5/10
53- | Iluranue opranusmMoB 2 POIII
54 https://resh.edu.ru/subject/5/10
55- | ApIxaHne OpraHu3MOB 2 POII
56 https://resh.edu.ru/subject/5/10
57- | TpaHCIIOPT BEIeCTB Y OPraHU3MOB 2 POIII
58 https://resh.edu.ru/subject/5/10
59 | BeiaeaeHme y opraamsmos 1 POILI
https://resh.edu.ru/subject/5/10
60- | 3armurra y OpranusmMoB 2 POIII
61 https://resh.edu.ru/subject/5/10
62 | PasApaKuMOCTD B PEryAAInsa 1 POII
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Y OPraHH3MOB https://resh.edu.ru/subject/5/10
Tema 10. «PasmHOKeHHe U pa3BUTHE OPrAHU3MOB»
63 | PopMBI pa3MHOKEHHA OPIraHU3MOB 1 POIII
https://resh.edu.ru/subject/5/10
64- | IloroBoe pasmuoxeHHEe. Meros 2 POII
65 https://resh.edu.ru/subject/5/10
66 | I'amerorenes. Ob6pasoBanue u 1 Aabopar. | POILL
PasBHTHE ITOAOBBIX KAETOK. pabora https://resh.edu.ru/subject/5/10
AabBoparopHas pabora «/I3yucHue
CTPOEHUS ITOAOBBIX KACTOK Ha
TOTOBBIX MHKPOIIPEIIAPATAX»
67- | ImAuBHAyaABHOE pa3BUTHE 2 POIII
68 | OpraHH3MOB — OHTOI€HES https://resh.edu.ru/subject/5/10
69 | Pocr u pasBuTHE )KUBOTHBIX 1 [Mpaxr. POIII
ITpaxruueckas pabora padora | https://resh.edu.ru/subject/5/10
«BEIsBACHIE IIPH3HAKOB CXOACTBA
32POABIITIEN ITO3BOHOYHBIX
JKUBOTHBIX»
70 | PasMHoOeHME U pa3sBUTHE PACTEHUI. 1 Aabopat. | POLII
AaGoparopHas pabora pabora https://resh.edu.ru/subject/5/10
«CTpoeHHEe OPraHOB PA3MHOKCHHS
BBICIIIUX PACTCHHI»
Tema 11. «I'eHeTHKA — HAyKa O HACAGACTBEHHOCTU M U3MEHYNBOCTH OPTraHU3MOB»
71 | Vcropua craHOBACHUA U Pa3BUTHA 1 POII
TCHETHKH KaK HAYKH https://resh.edu.ru/subject/5/10
72 | OcHOBHBIE ITOHATUS U CUMBOABI 1 POI
TEHETUKU https://resh.edu.ru/subject/5/10
Pasaea 12. 3akoHOMEpPHOCTH HACACACTBEHHOCTH
73- | 3aKOHOMEPHOCTH HACACAOBAHUA 2 ITpaxT. POII
74 | IpHU3HAKOB. pabora https://resh.edu.ru/subject/5/10
MoHornopuAHOE CKpeInBaHHe.
ITpakruueckasa pabora «/syucHue
PE3yABTATOB MOHOTHOPHAHOTO
CKPEIIUBAHUA § APO3O(HABD
75 | AHaAM3HpYIOIEe CKpEInUBaHIE. 1 POIII
HemmoanOe AOMHHIpPOBaHHE https://resh.edu.ru/subject/5/10
76- | AuraOpHAHOE CKpEIIUBaHIEe 2 POIII
77 https://resh.edu.ru/subject/5/10
78- | CiieltAeHHOE HACACAOBAHUE 2
79 | npusHakoB. XpOMOCOMHAA TEOPUA
HACAEACTBEHHOCTU
80 | I'emermka moaa 1 POI
https://resh.edu.ru/subject/5/10
81- | Nemornm kak reAoCcTHAs cCUCTEMA 2 POIL
82 https://resh.edu.ru/subject/5/10
Paszaea 13. 3akoHOMEpHOCTH H3MEHUYUBOCTH
83 | MamenuuBoCTh IIpu3HAKOB. Briast 1 POII
HM3MEHYHBOCTH https://resh.edu.ru/subject/5/10
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84- | MoauduKarimoHHas U3MEHIUBOCTb. 2 Aabopar. | POLL
85 | AaboparopHas pabora padora | https://resh.edu.ru/subject/5/11
«MccaepoBarme 3aKOHOMEPHOCTEH
MOAHDHKAIMOHHON H3MEHIHBOCTH.
ITocrpocHue BapHAIIOHHOIO PAAA H
BAPHUAITMOHHON KPHUBOID
86 | 'emorTummyeckas MU3MEHIUBOCTD. 1 POII
KoMmOuHaTHBHAS H3MEHYINBOCTD https://resh.edu.ru/subject/5/10
87- | MyranmoHHas H3MEHIHUBOCTb. 2 [Tpaxr. POIII
88 | 3aKOHOMEPHOCTH MYTAITHOHHOTO pabora https://resh.edu.ru/subject/5/10
mporrecca. DIIUICHETHKA.
ITpaxruueckas pabora
«MyTanuu y Apo30HABL (Ha TOTOBBIX
MUKPOIIPEIIapaTax)»
Tema 14. «I'eHeTHKA YeAOBEKA»
89- | I'emernxa geaoBeka. MeToABr 3 ITpaxkr. POII
90- | MEAHIIMHCKON I€HCTHKL. pabora https://resh.edu.ru/subject/5/10
91 | Ilpaxkruueckas pabora Komrp.
«CocTaBACHIE U aHAAHS3 pabota
POAOCAOBHOM»
Tema 15. «CeaeKusa OpraHu3sMoB»
92 | OCHOBHBIC ITOHSATHS CCACKIIHH. 1 Aabopar. | POILLI
AabGoparopHas pabora pabora https://resh.edu.ru/subject/5/10
«3yaeHme cOpTOB KYABTYPHBIX
PACTEHUI U ITIOPOA AOMAIITHHX
JKHBOTHBIX)»
93- | MeTOABI CEAEKITMOHHON PabOTHL. 3 Aabopat. | POLII
94- | CoxpaHeHue, H3yICHHE U padora | https://resh.edu.ru/subject/5/10
95 | HCITOAB3OBAHUE TEHETHIECKUX ITpakr.
pecypcos. pabora
AabBoparopHas pabora
«VI3yueHHE METOAOB CEACKIINT
pacTeHuIn
ITpakruueckasa pabora
«[IprBuBKA pacTeHMIN.
Dkckypcua «OCHOBHBIE METOABL U
AOCTH/KEHHUA CEACKIIUU PACTEHUN U
JKUBOTHBIX (HA CEACKLINOHHYIO
CTaHIIHIO, IIACMEHHYIO hepmy,
COPTOUCIBITATEABHBIH YIACTOK,
B TEIAUYHOE XO35AUCTBO,
B A20OPATOPHIO ArPOYHUBEPCHUTETA
HMAHM HAYIHOTO IIEHTPA)»
Tema 16. «BruoTeXHOAOIHA U CHHTETHYECKAs OHOAOTIA»
96- | bHOTeXHOAOIHs KaK HAYKA H OTPACAD 2 Aabopar. | POILL
97 | mpom3BOACTBA. pabora https://resh.edu.ru/subject/5/10
AabGoparopuasa pabora ITpaxr.
«/3yaenne 0ObeKTOB pabora
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OHOTEXHOAOTHID.

ITpakrmaeckasa pabora
«[ToAaydeHIE MOAOIHOKHCABIX
IIPOAYKTOB.

BOkckypeusa «buorexnoaorus —
BAXKHEHIIIAA IIPOU3BOAUTEABHAS CHAL
COBpeMEHHOCTH (Ha

OHOTEXHOAOIHYECKOE

IIPOU3BOACTBO)»
98- | OcHOBHBIE HAIIPABACHUSA 2 POIII
99 | cuHTETHYIECKOI OMOAOTHHI https://resh.edu.ru/subject/5/10
100 | XpomocomHas ¥ TeHHAS HHAKCHEPHA 1 POIII
https://resh.edu.ru/subject/5/10
101- | MeaumuHCKIE OMOTEXHOAOTUH 2 POIII
102 https://resh.edu.ru/subject/5/10
OBIIEE KOAMYECTBO 102

YACOB I10O ITPOI'PAMME

11 KAACC
Ne Koa- Dopmbl
Tema ypoxa BO KOHTPOAA 1I10opr
n/n 4aCoB
Paszaea 1. 3aporkaeHUe U pa3BUTHE SBOAIOIIMOHHBIX IIPEACTABACHHUIT B OHOAOTHH
1 DBoaroronHasn Teopusa U. 1 POII
Aapsuna https://resh.edu.ru/subject/5/11
2 ABIDKYIIIEE CHABI 9BOAIOLINN BUAOB 110 1 POIII
Y. Aapsuny https://resh.edu.ru/subject/5/11
3 bopnba 3a cymecrsoBanue, 1 POIII
€CTECTBEHHBIH 1 MCKYCCTBEHHBIH https://resh.edu.ru/subject/5/11
oTbop
4 DopMrpoBaHTE CHHTETHIECKON 1 POII
TEOPHH 3BOAIOIIII https://resh.edu.ru/subject/5/11
Tema 2. «MuxKposBoAronua U €€ pe3yAbTATH
5 DTalBl 9BOAIOIIIOHHOIO IIPOIIECCa: 1 POII
MEKPOIBOAFOLIHSA 1 MAKPOIBOAFOLIHSA https://resh.edu.ru/subject/5/11
6 [Monyasirua — saemMeHTApHASA 1 POIII
EAMHUIIA SBOAFOIIH https://resh.edu.ru/subject/5/11
3aKOH TeHETHYIECKOTO paBHOBeCH K. 1 Aabopar. | POLL
7 Xapawn, B. BattnOepra. AaGoparopnas pabora https://resh.edu.ru/subject/5/11
pabora «BeIBACHIE H3MCHIHBOCTH Y
0CODEH OAHOIOBUADY
8 DaemeHTApHBIE (PAKTOPEL 9BOAIOLIIH 1 POII
https://resh.edu.ru/subject/5/11
9 Dddexr ocHoBaread. Dddekr 1 POII
OYTBIAOYHOIO FOPABIIIIKA https://resh.edu.ru/subject/5/11
10 | Murparmm. V30 AATIFE TTOITY ASTTHIL: 1 POILLI
reorpadudaeckas, OHOAOrIHIeCKas https://resh.edu.ru/subject/5/11
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11 | EcrecrBennsiii otbop — 1 POIII
HAIPABAAIOIIII (DaKTOP 5BOAFOIIUI https://resh.edu.ru/subject/5/11
12 | IloaoBoii otOOp 1 POIILI
https://resh.edu.ru/subject/5/11
[NprcriocoOAEHHOCTD OPraHN3MOB KAK 1 Aabopar. | POILL
13 | pe3yABTAT MHKPO3BOAFOIIHH pabdora | https://resh.edu.ru/subject/5/11
AaboparopHas pabora «Vsyuenne
apoMOpPd030B B HAHOAAAIITAITHH ¥
PACTEHHH U )KUBOTHEIX»
[Tpumepsl IPUCIOCOOACHUH Y 1 Aabopar. | POILL
14 | opranu3smMoB: MOP(OAOIHUYECKHE, pabora | https://resh.edu.ru/subject/5/11
dusuororuygeckue, OMOXUMUYIECKHLE,
roseaeHYeckue. AaboparopHadpaboTa
«[TpucrrocobaeHns OPraHU3MOB U UX
OTHOCHTEABHAS
LIEAECOODPASHOCTD
15 | Bua, ero xpurepun u CIpysrypa. 1 Aabopar. | POIL
Aaboparopras pabora «CpasHeHue padora | https://resh.edu.ru/subject/5/11
BHAOB II0 MOP(POAOTHIECKOMY
KPUTCPHIO»
16 | Crpykrypa Buaa 1 POIII
https://resh.edu.ru/subject/5/11
17 | BuaooOpasoBanue Kak pe3yAbTar 1 POIII
MHKPO3BOAOLIIH https://resh.edu.ru/subject/5/11
18 | CBA3b MHKPO3BOAIOIIIH 1 POII
SIIHACMHOAOTHH https://resh.edu.ru/subject/5/11
Pasaea 3. MakpoaBoarorusa u e€ pe3yAbTaThl
19 | MaxposBoarorus. 1 POII
ITareoHTOAOrHYECKIE METOABL https://resh.edu.ru/subject/5/11
M3YYCHHS 9BOAOIIHN
20 | buoreorpadudaeckne METOABI 1 POII
HM3YYCHUA 9BOAFOIINN https://resh.edu.ru/subject/5/11
21 | DMOpHOAOIMYECKHE U CPABHUTEABHO- 1 POIII
MOP(OAOTHIECKHIE METOABIU3YICHHUA https://resh.edu.ru/subject/5/11
3BOAIOILINN
22 | MoAexkyAIpHO-TEHETHYIECKHE, 1 POIII
OHOXMMHUYECKIE U MATEMATHICCKIE https://resh.edu.ru/subject/5/11
MCETOABI H3y9ICHHS 3BOAFOLIIH
23 | OO0r1ue 3aKOHOMEPHOCTHU 9BOAIOLINN 1 POIII
https://resh.edu.ru/subject/5/11
24 AAanITuBHAA PAAHALIUA. 1 POIII
HepaBHOMEPHOCTD TEMITOB 3BOAFOITHH https://resh.edu.ru/subject/5/11
Tema 4. «I[IpoucxosxaeHue 1 pasBUTHE )KU3HHA Ha 3eMae»
25 | Hayumble rIIOTESHI IIPOMCXOKACHUA 1 POILL
KU3HH Ha 3eMAe https://resh.edu.ru/subject/5/11
26 | AoHaydHEBIE IPEACTABACHHS O 1 POII
32POKACHIH KU3HN https://resh.edu.ru/subject/5/11

42



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

27 | OcHOBHBIE 3TaIIBl HEOPTAHIYIECKOIT 1 POIII
3BOAFOIIUHI https://resh.edu.ru/subject/5/11
28 | I'mmoTessl 3apOKACHUSA KU3HI 1 POII
https://resh.edu.ru/subject/5/11
29 | Mcropusa 3eMAH 1 METOABI €€ 1 Aabopar. | POILL
nsydenuns. AaGoparopHas paboTa pabdora | https://resh.edu.ru/subject/5/11
«/3yueHne u onmcanne HCKOITAEMBIX
OCTATKOB APEBHHUX OPraHH3MOB»
30 | HagaApHBIE 9TAIIEI OPraHIIECKOMN 1 POII
9BOAFOIHH https://resh.edu.ru/subject/5/11
31 | OBoAroOINA 3YKAPUOT 1 POIII
https://resh.edu.ru/subject/5/11
OCHOBHBIC 9TAITBI 3BOAFOIIHI 1 [Mpakr. | POLII
32 | pacrureapnoro mupa. [Ipaxkrugeckas pabora | https://resh.edu.ru/subject/5/11
pabora «3yuerue ocobeHHOCTEH
CTPOCHUSA PACTEHUI Pa3HBIXOTACAOB
33 | OCHOBHBIC 5TaIIbI 3BOAIOLIHH 1 POIII
’KUBOTHOTO MHPa https://resh.edu.ru/subject/5/11
34 | DBoarorus KUBOTHHIX. [ Ipakrudeckas 1 Ilpaxr. | POII
padora «VsyuenneocobenHOCTENH padora | https://resh.edu.ru/subject/5/11
CTPOCHUSA ITO3BOHOYHBIX KUBOTHBIX»
35 | PasBurme xxusHE Ha 3eMAe 110 spaM U 1 POII
IIEPHOAAM https://resh.edu.ru/subject/5/11
36 | MaccoBble BEIMHpAHUA — 1 POII
SKOAOTHYECKHE KPU3UCHI IIPOIIIAOTO https://resh.edu.ru/subject/5/11
37 | CoBpeMeHHBIH S5KOAOIUIECKIH 1 POIII
KPHS3HC, €0 OCOOCHHOCTH https://resh.edu.ru/subject/5/11
38 | CoBpemeHHasA CUCTEMA OPIraHUYIECKOIO 1 POIII
IIPOIIIAOTO https://resh.edu.ru/subject/5/11
39 | OcHOBHBIE CHCTEMATHYIECKUE IPYIIIIBI 1 POIII
OpPraHU3MOB https://resh.edu.ru/subject/5/11
Paszaea 5. ITpoucxosxaeHme YeAOBEKa—aHTPOIIOT€HE3
40 | AmTpOomoAOrus — HayKa O Y€AOBEKE 1 POII
https://resh.edu.ru/subject/5/11
41 | PasBurHe npeACTaBACHUI O 1 POIII
IIPOUCXOKACHHUN YEAOBEKA https://resh.edu.ru/subject/5/11
Mecto yeaoBeka B cucTeMe 1 Aabopar. | POII
42 | opraHuyeckoro Mupa. padora | https://resh.edu.ru/subject/5/11
Aaboparopuas pabora «Vsyuerne
OCOOEHHOCTEH CTPOCHUSA CKEAETA
YEAOBEKA, CBA3AHHBIX C
HIPAMOXOKACHHEM)
43 | ABHDKyIIIHIE CHABI AHTPOIIOICHE32 1 POII
https://resh.edu.ru/subject/5/11
44 | CoorHOmIEHNE OMOAOTITIECKUX U 1 POII
COLIMAABHBIX (DAKTOPOB B https://resh.edu.ru/subject/5/11

AHTPOIIOreHE3E
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45 | OcHOBHBIEC CTAAUN AHTPOIIOICHE3A 1 POIII
https://resh.edu.ru/subject/5/11
46 | ITaneoremeTnka 1 ITAACOTEHOMHUKA 1 POII
https://resh.edu.ru/subject/5/11
47 | DBOArOIINA COBPEMEHHOTO YEAOBCKA 1 POIII
https://resh.edu.ru/subject/5/11
48 | Yenoseueckue pacer [Ipakrmaeckasn 1 ITpakr. | POLLI
pabora «/13yueHne 9KOAOTHIECKIX pabora | https://resh.edu.ru/subject/5/11
AAAIITAITUIT YEAOBEKA)
49 | Me)AUCITHIIAMHAPHBIC METOABI 1 POIII
AHTPOIIOAOTHH https://resh.edu.ru/subject/5/11
Tema 6. «DKoAOrHA — HAYKA O B3aMMOOTHOIICHUAX OPraHU3MOB ¥ HAAOPIAaHU3MEHHBIX
CHCTEM C OKPY’KAIOIEH CPeAO»
50 | 3apo:xacHNE H Pa3BHTHE SKOAOIU 1 POIII
https://resh.edu.ru/subject/5/11
51 | Meroasr akororuu. AaboparopHasn 1 Aabopar. | POIL
pabora «V3yuenne MeTroAOB padora | https://resh.edu.ru/subject/5/11
SKOAOTHYECKHX HICCACAOBAHUI
52 | 3HadeHME S5KOAOIMYIECKAX 3HAHUN AAS 1 Komtp. | POII
9CAOBEKA padora | https://resh.edu.ru/subject/5/11
Tema 7. «OpraHusmsl ¥ cCpeaa OOHTAHUA»
53 | Dxororugeckue pakTOphI 1 POIII
https://resh.edu.ru/subject/5/11
Abuorugeckue axroper. CBer Kak 1 Aabopar. | POILL
54 | skoaormueckuit dakrop. padora | https://resh.edu.ru/subject/5/11
Aaboparopras pabota «BsIsBAcHIE
IIPUCIIOCOOACHUI OPTAHU3MOB K
BAUSIHUIO CBETA»
Abuorugeckue HakTOpsL. 1 Aabopar. | POILI
55 | Temmeparypa Kak 5KOAOTHIECKIH pabora | https://resh.edu.ru/subject/5/11
dakrop.NaboparopHas pabora
«BrrBAEHIE IpHICTIOCOOACHUIT
OPraHU3MOB KBAHAHHUIO TEMIIEPATYPED
Abuorudaeckue daktopsl. BaaxHOCTD 1 Aabopar. | POLL
56 | kax aKoAOormgeckuii pakrop. padora | https://resh.edu.ru/subject/5/11
AaboparopHaas pabora
«AHATOMIYECKHE OCOOCHHOCTH
PACTCHUI H3PA3HBIX MECT OOMTAHIID)
57 | Cpeasl oOHTaHHSA OPTAHU3MOB 1 POIII
https://resh.edu.ru/subject/5/11
58 | buoAormaeckme puTMBL 1 POIII
https://resh.edu.ru/subject/5/11
59 | ZKusuennsie OpMBI OPTAHU3MOB 1 POII
https://resh.edu.ru/subject/5/11
60 | buormueckue dakTOpE! 1 POII
https://resh.edu.ru/subject/5/11
61 | 3HagyeHMe OHOTHYECKUX 1 POIII
B3aUMOACHCTBHE AAS CYITICCTBOBAHIA https://resh.edu.ru/subject/5/11
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OPIraHU3MOB B CpeAe OOHUTAHNA

Pazaea 8. Dxoaorusa BUAOB M HOITyAAIIINA

62 | DKOAOTHYECKHE XaPAKTEPHUCTHKHI 1 POII
ITOIIY ASILTFHX https://resh.edu.ru/subject/5/11
63 | OCHOBHBIE ITOKA32TEAN IIOITYASALIH: 1 POII
YHCACHHOCTD, IIAOTHOCTB,BO3PACTHAS https://resh.edu.ru/subject/5/11
U TIOAOBas CTPYKTypa
64 | OCHOBHBIC ITOKA3ATEAN ITOIIYASLIIM: 1 POIII
POMKAAEMOCTB, IIPUPOCT, TEMIIPOCTA, https://resh.edu.ru/subject/5/11
CMEPTHOCTh, MUTPALIAN
65 | DKoAOrIYECKas CTPYKTYPA HOITYASMIIIE 1 POIII
https://resh.edu.ru/subject/5/11
66 | AMHAMEKA IOIYASALIHH 1 €€ PEryAfLnsa 1 POIII
https://resh.edu.ru/subject/5/11
67 | KpuBele pocTa YHCACHHOCTH 1 POII
rouyAsruy. Kpusere BenxuBanms https://resh.edu.ru/subject/5/11
68 | DKOAOrMYECKas HUIIA BHAA. 1 Aabopar. | POIL
Aaboparopaas pabora pabora | https://resh.edu.ru/subject/5/11
«[IprucriocodaeHusACEMAH PACTEHUH K
|pacceACHUIO»
69 | Bua kak cucrema IOy AATIHIH 1 POII
https://resh.edu.ru/subject/5/11
70 | 3aKOHOMEPHOCTU IIOBEACHHSA U 1 POIII
MUTPALUI KUBOTHBIX https://resh.edu.ru/subject/5/11
Pasaea 9. Dxoaorus coodIecTs. DKOAOTHUYECKHUE CUCTEMBI
71 | CoobriecTBO OPraHU3MOB — 1 POIII
GuoreHo3 https://resh.edu.ru/subject/5/11
72 | DxocHcTeMa Kak OTKPBITAS CHCTEMA 1 POIII
https://resh.edu.ru/subject/5/11
73 | KpyroBopoT BEIEeCTB U IIOTOK 1 POII
3HEPIUN B 3KOCHCTEME https://resh.edu.ru/subject/5/11
74 | OCHOBHBIE ITOKA3aTEAN SKOCHCTEMBI 1 POIII
https://resh.edu.ru/subject/5/11
75 | DKOAOTHYECKHE ITHPAMHUABL 1 POIII
https://resh.edu.ru/subject/5/11
76 | MsmeHeHHA cOOOIIIECTB — CyKIIECCHN 1 POII
https://resh.edu.ru/subject/5/11
77 | IlpupoAHBIE 9KOCHCTEMBL 1 POII
DKOCHCTEMBL 03€p U PeK. DKOCHCTEMBI https://resh.edu.ru/subject/5/11
MOPENHU OKEAHOB
78 | IlpupoAHBIE 9KOCHCTEMBI. 1 POII
DKOCHCTEMBI TYHAP, AECOB, CTEIIEH, https://resh.edu.ru/subject/5/11
IIyCTBIHB
79 | AHTPOIIOreHHBIE SKOCHCTEMBI 1 POII
https://resh.edu.ru/subject/5/11
80 | Vpboskocucremsr. Ilpakruaeckas 1 IMpaxr. | POLI
pabora «3ydenue u onmcanue padora | https://resh.edu.ru/subject/5/11

ypOO3KOCHCTEMBD
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81 | 3akonomepHOCTH POPMUPOBAHUA 1 POIII
OCHOBHBIX B3aHMOACHCTBUI https://resh.edu.ru/subject/5/11
OPraHU3MOB B SKOCHCTEMAX
MexaHU3MBI BO3ACHCTBHUSA 1 POIII
82 | 3arpA3HEHHH Pa3HBIX THUIIOB Ha https://resh.edu.ru/subject/5/11
CyOOPraHU3MEHHOM, OPraHU3MEHHOM,
HOIYAALIIOHHOM H9KOCHCTEMHOM
YPOBHSAX
Tewma 10. «Buocgepa—raobasbHas 9KOCHCTEMA»
83 | buocdepa — odmenaaneTapHan 1 POIII
060A0UKa 3eMAT https://resh.edu.ru/subject/5/11
84 | Vuenme B. V. Bepraackoro o 1 POII
buocdepe https://resh.edu.ru/subject/5/11
85 | 3aKOHOMEPHOCTH CYIIIECTBOBAHHS 1 POIII
buocdepsr https://resh.edu.ru/subject/5/11
86 | KpyrosopoTs! Beriects u 1 POIII
OHMOTCOXMMIYICCKUE ITIKABL https://resh.edu.ru/subject/5/11
87 | 3onaabHOCTE OHOCGhEpsL. OCHOBHEIE 1 POIILL
OHOMBEI cyIn https://resh.edu.ru/subject/5/11
88 | VcroiiuuBocts buocdepsl. 1 POIII
DKOAOTHYECKHE KPH3UCHL H UX https://resh.edu.ru/subject/5/11
IIPHYUHBL
Tema 12. «UeroBeK U OKPY>KAIOLIAA CPEAA»
89-90 | BosaeiictBre yeroBeka Ha brocdepy 2 POIII
https://resh.edu.ru/subject/5/11
91 | ArTponoreHHOE BO3ACHCTBHC HA 1 POIII
PACTHTEABHBIH U KUBOTHBII MUP https://resh.edu.ru/subject/5/11
92 | Oxpana IpUpOABI 1 POII
https://resh.edu.ru/subject/5/11
93 | OcHOBHBIE IPHUHIIUIIE YCTOHYIHBOIO 1 POIII
Pa3BUTHA YEAOBEUECTBA HIIPHUPOABL https://resh.edu.ru/subject/5/11
94 | PannonaabHOE IPUPOAOIIOAB30BAHHIE 1 POIII
U COXpaHeHHEe OHOAOTHIECKOIO https://resh.edu.ru/subject/5/11
pasHOOOpasus 3eMAn
95 | Obobrienue 1o Teme 1 Komtp. | POII
«MuKpoIBOAIOLIHA U €€ PE3YABTATED padora | https://resh.edu.ru/subject/5/11
96 | Obobmmenue 110 TEME 1 POII
«Makpo3BOAFOIIUA U €€ PE3YABTATED https://resh.edu.ru/subject/5/11
97 | Obobrenue 10 TEME 1 POIII
«[IponcxoxAeHHE U PasBUTHE )KU3HI https://resh.edu.ru/subject/5/11
Ha 3emMAe»
98 | ObobIIEenHE IO Teme 1 POILII
«[IponcxoxaeHIE YeAOBEKa — https://resh.edu.ru/subject/5/11
AHTPOIIOrCHE3»
99 | Obobrienue o Teme «DKOAOIHA — 1 POILI
HAYKA O B3AUMOOTHOIIICHHAX https://resh.edu.ru/subject/5/11

OpraHu3MOB»
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100 | Obob6menwme o Teme «OPraHU3MbL U 1 POIII

cpeAa oOHUTAHMD) https://resh.edu.ru/subject/5/11
101 | Ob6obrenne O TEME «DKOAOTHA 1 POIILI

BHAOB U IIOITYASILIHED https://resh.edu.ru/subject/5/11
102 | Ob60o6menme o Teme «brocdepa — 1 POIII

rAODAABHAS S9KOCHCTEMA» https://resh.edu.ru/subject/5/11

OBIIEE KOAMYECTBO 102

YACOB I10 IMTPOI'PAMME
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YUYEBHO-METOAMNYECKOE OBECITEUEHHME OBPA3OBATEABHOI'O
ITPOIIECCA OBA3ATEABHBIE YUEBHDBIE MATEPHAADBI AAI YUEHHKA
1. Tepemos A.B., Ilerpocosa P.A. buoaorus. buoaormaeckue cucremsr u mporeccsr, 10 kaacc,
M.- Muemosuna 2023
2. Tepemos A.B., Ilerpocosa P.A. Buororus. buoaormaeckne cucremst u mmporeccsr, 11 kaacc.
M.- Muemosuna 2023
METOAMUYECKHWE MATEPHAADI AASI YUHUITEAA
1. buoaorusa. Meroamdeckue pekomesaarmu. 10-11 xkaaccrer. (VMK moa pea. B.K. [llymuoro,
YIAYOACHHBIH YPOBCHD)
2. TMaceunux B. B. I[IIsenos I'. I'. O6masn 6moaorns.10—11 xaaccer. OO0 «APO®A. 2021 .
3. Meroaudgeckoe mocobue K yaeOnuky B. b. 3axaposa, C. I'. MamonTosa, H. V1. Conumna, E.
T. 3axaposoit. «buoaorusa. Obmmas 6umosorus. 10-11 kaacc. YrayOaéHHBINR ypOBEHDY.
4. bunoaorusa. Obrmas o6nosorus. [Tpakrukym. 10-11 kaaccer. VTAyOAEHHBIN yPOBEHBD. (IIOA PEA.
B.K. Iymuoro)
I PPOBbBIE OGPA3OBATEABHBIE PECYPCbI
https://m.edsoo.ru/7f41c292 https:/ /www.google.co/ http://plant.geoman.ru/
https://spheres.prosv.ru/biology/about/174/2288/ https:/ /tesh.edu.ru/subject/5/10/
http://bio.1september.ru/

OOKYMEHT NOAMUCAH
ONEKTPOHHOW MOAMUCHIO

Ceptudukat: 02D19E9600C7BOF4864EESE93B7C5A1ESS
Bnapeneu: ParoxvHa Onbra AnekcaHapoBsHa
Heiicteutenen: ¢ 27.11.2023 o 27.02.2025
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