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HHOACHUTEJIBHAA3SAIINCKA

[Iporpamma no yueOHOMY mipeamety "buonorus" (nanee - OMOJIOTHUs) HA YPOBHE
cpenHero ooOmiero oOpa3oBaHusl pa3paboTaHa Ha ocHOoBe DenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit ®enepamumny, GI'OC COO,
Konuenuuu npenopaBanusi yue6HOro npeaMera «bUonorus» U OCHOBHBIX MOJIOXKEHUN
benepabHON pabodelt mporpaMMbl BOCTTUTAHUSI.

VYyeonslii npeamer «buonorus» yriyoaénnoro yposHs usyuyenus (10—11 kiaccer)
SBJISICTCSI OJHAM W3 KOMIIOHEHTOB TpeaMeTHON obmactu «EcTecTBeHHO-HAyUYHBIC
npeametb». CornacHo nosnoxeHussiMm ®I'OC COO npodunbHble yuyeOHbIE MPEAMETHI,
n3ydaeMble Ha yIIIyOJIEHHOM YPOBHE, SIBISIOTCS CrIoco0oM auddepeHnnanmuooydeHus
Ha YPOBHE CpeJiHero oo1iero oopa3oBaHus U MPU3BaHbl 00ECIEUUTh MTPEEMCTBEHHOCTh
MEK]Ty OCHOBHBIM OOIIMM, CPETHUM OOIIHUM, CPEHUM MPOPECCUOHATIBHBIM U BBICIIIMM
oOpazoBaHueM. B To ke BpeMsi KaxAbli U3 dTUX y4YEOHBIX MPEAMETOB JOJKEH OBIThH
OPUEHTHUPOBAaH Ha MPHOPUTETHOE pEIIeHHEe OO0pa30BaTENbHBIX, BOCHHUTATEIBHBIX U
pa3BUBAIOIIMX  3a/ad, CBSI3aHHBIX C  TpodopueHTanued  o0ydyarolmuxcs U
CTUMYJIMPOBAaHHMEM HHTEpPECa K KOHKPETHOW O0JAaCTH HAYYHOI'O 3HAHUS, CBS3aHHOTO C
OuoJioruei, MeTMIMHON, SKOJIOTUEH, TICUXO0JIOTUEN, CIOPTOM UJIM BOCHHBIM JI€JIOM.

[Iporpamma noyue6HOMy nipeameTy "buosiorus" na€t npencraBiaeHue o HEIUu
3ajayax wu3ydeHuss ydeOHoro mipeamera «buonorus» Ha yriyOJI€HHOM YpOBHE,
ompezienaer  o0si3aTeNibHOE  (MHBApMAHTHOE)  MPEAMETHOE  COJIEp)KaHHWEe,  €ro

CTPYKTYPUPOBAHHKE T10 pa3AeliaM U TEMaM, pacipeieJICHUE 0 Kilaccam,
PEKOMEHIYETIOCIIEI0BATEIbHOCTHhU3YYEHU Y YUeOHOTOMATEPUATIACY YETOMMEKIIPEIMETH
BIXUBHYTPHUIIPEIMETHBIXCBS3EH,JIOTMKNY4eOHOTOITPOIIECCa, BO3PACTHRIXOCOOCHHOCTEN
oOyuaroruxcs. B mporpamMme 1o 61oa0ruu peain30BaH MPUHIIUAT TPEEMCTBEHHOCTH C

M3y4eHUEMONOIOTUMHAYPOBHEOCHOBHOT00011IET000pa30BaHms,01arofapsueMy
MIPOCMATPHUBAETCSl HAMPABICHHOCTh Ha TMOCJIEAYIONIEe pa3BUTUE OUOJOTMYECKUX

3HaAHUU,0pUEHTUPOBAHHBIXHA()OPMUPOBAHUEECTECTBEHHO-HAYYHOTOMUPOBO33PEHHUS,
HKOJIOTMYECKOTO MBIIUICHUS, TPEJICTaBICHU O 3740poBOM oOpa3ze KU3HU, Ha
BOCITUTaHUE OEPEKHOTO OTHOIICHUS K OKPYIKAIOIIeH MpUpoIHO cpene. B mporpamme
MOOMOJIOTUUTAKKEITOKAa3aHBIBO3MOXKHOCTHYYeOHOTONIpeaMeTa«brnonorus» s
peammzatu  TpedoBanniit  PI'OC  COO k  mIaHUPYEMbIM  JIUYHOCTHBIM,

MeTarpeAMETHBIM U MPEIMETHBIMPE3yIbTaTaMOOYyUeHUSUBHOPMUPOBAHUHT
OCHOBHBIX BUJIOB Y4EOHO-TI03HABATEIHHON JAEATEIHHOCTA 00YUAIONTUXCS TI0 OCBOEHUIO
coJiepkaHusi OMOJIOTUYECKOT0 00pa30BaHus HA YPOBHE CPETHET0 00IIEero 00pa3oBaHusI.

VYyeOusblii npenMer «buonorus» Ha YpPOBHE CpelHero ooiiero o0pa3oBaHUs
3aBepIlaeT OMOJIOrMuYecKoe 00pa3oBaHUE B LIKOJE M OPUEHTUPOBAH Ha PACIIMPEHUE U
yriyOJieHHe 3HaHWA OOyYaronuxcsi O >KUBOW MPHUPOJE, OCHOBAX MOJICKYJISIPHOU U
KJICTOYHOH OHOJIOTUH, SMOPHOJIOTMM W OWOJOTHHM PAa3BHUTHS, TCHETHUKH, CCJICKIIHH,
OMOTEXHOJIOTHH, IBOIOIMOHHOTO YUEHUS U IKOJIOTHH.



N3yyenne yuebHOoro mpenmera «buonorus»» Ha yriyOJeHHOM — ypOBHE
OPHUEHTHPOBAHO Ha TMOATOTOBKY OOYyYarOIIMXCS K TOCJIEIYIONIEeMY MOJIy4YEHHUIO
OMOJIOTUYECKOT0 00pa30BaHus B By3aX M OpraHU3alUsaX CpelHero nmpodeccuoHaIbHOTro
oOpazoBanusi. OCHOBY €ro COJIEp>KaHHsI COCTABJISIET CHUCTeMa OMOJOTUYECKUX 3HAHUMH,
MOJIYYEHHBIX MPU H3YYEHUU OOYYaAIOIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKHX
pasnenoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 00Omiero odpaszoBanus, B 10—11 kimaccax 3tu
3HAHMS MOJY4YaloT pa3BUTHE. Tak, paclIUpeHbl U YriayOJaeHbl OMOJOTUYECKUE 3HAHUS O
pacTeHusiX, SKUBOTHBIX, TIpubax, OakTepusx, OpraHU3Me 4YeJOBeKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HM, JIOMOJHUTEILHO BKJIIOYEHBl OHOJOTUYECKHE CBEICHUS
MPUKJIATHOTO U MTOMCKOBOTO XapaKkTepa, KOTOPbIE MOKHO HCIIOIb30BaTh KAKOPUEHTUPBI
UIA  TOCNENyIomero  BbiOOpa mpodeccun. Bo3moxkHa  Takke  HMHTErparus
OMOJIOTUYECKUX  3HAHUM C  COOTBETCTBYIOIIMMH  3HAHUSIMH,  TMOJYyUYECHHBIMU
0OyYaronMMuUCs IPU U3y4eHUH (PU3UKH, XUMUH, Teorpauu 1 MaTeMaTHKU.

CrpyKTyparnporpaMmMbIro yueoHoMymnpenmeTy ' buosorus ' orpakaeTCUCTEMHO-
YPOBHEBBIM M 3BOJIIOLMOHHBIA MOAXOAbl K H3ydeHHIO Ouojoruud. COrjiacHO UM,
M3YyYaloTCSd CBOMCTBA M 3aKOHOMEPHOCTH, XAPAKTEPHBIE JI JKUBBIX CHUCTEM Pa3HOIO
YPOBHsI OpraHW3alliy, OHBOJIOLMU OPraHWYeCcKOro MHpa Ha 3emile, COXpPaHEHUs
Ouonoruueckoro pasHoodOpasus I1uaHetel. Tak, B 10 kiacce H3ydaroTcs OCHOBBI
MOJIEKYJIAPHONUKIETOUHOHOMOIOTUH, SMOPHOJIOTMUUONOIOTUUPA3BUTUS, T€HETUKUA U
CEeJNIeKUMH, OMOTEXHOJOTUM M CHHTETHUYECKOW OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HAHUS
00y4aromuxcsarnoooTaHuKe, 300J0THH, aHaTOMuH, (usnonoruuyenoneka. Bllkmacce
M3YYar0TCsl BOJIIOIMOHHOE YUEHHUE, OCHOBBI SKOJIOTMH U yueHue 0 buocgepe.

VYuebnniii npeamer «buosiorusy npu3BaH 00ECIECYUTh OCBOCHHE O0YYAIOIIMMUCS
OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MIEH, MPUHLMUIIOB U MPaBUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAyYHOM KAapTUHBI MHpA, 3HAHUM O CTPOCHHUH,
MHOrooOpa3uu U OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMyJsiud, OWOIIeHO3a,
HKOCUCTEMBI, O BBIIAIOLIMXCS HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX UCCIEAOBAHUIX B
OMONIOTHH, TPUKIAJHBIX AaCIEeKTaX OWOJIOTMYeCKuX 3HaHuil. [l pa3Butus u
MO ACP>KaHUsI UHTEepeca 00yqarouxcs K OMOJIOTHU HAPAlY CO 3HAUUTEIHHBIMOOBEMOM
TEOPETHUYECKOT0 MaTepHaia B COJAEPKAHUM MPOrpPaMMbl 110 OMOJIOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTUSA TOW WJIM MHOW 00JacTH OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOeXHBIX YUY€HBIX B pEIICHHE Ba)KHEHIINX
OMOJIOTHYECKHUX 1 IKOJOTHYECCKUX ITPOOJIEM.

Lenp uzyuenus yuebOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YpPOBHE —
OBJIaJICHHE OOYYAIOLIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIbHON OpraHu3alnuu
’KUBBIX CHCTEM Pa3HOr0 paHra U NpuoOpeTeHHe YMEHUU MCIONb30BaTh 3TH 3HAHUS B
dhopMHUpOBaHUM MHTEpEca K OonpeneIéHHON 00J1acTH PO eCCHOHATLHONICITEIIBHOCTH,
CBSI3aHHOM C OuoJjioruei, Wiau K BBIOOPY y4eOHOro 3aBeACHUS JUIS IMPOJOJIKEHHS
OMOJIOTUYECKOTO 00pa30BaHUsI.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE 00€CIIEUNBAETCS PEIICHUEM CIICAYIOIIUX 3a/1ay:



OCBOCHHE OOYYarONMMHUCS CHUCTEMbl OWOJOTHYECKUX 3HAHWN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsIX, KOHIEMIMIX, TUIMOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX W
npaBUiaxX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA; O
CTPOEHHHU, MHOTOOOPa3uu U OCOOCHHOCTAX OMOJIOTHYECKUX CUCTEM (KIJIETKA, OPraHu3M,
MOMYJISIINS, BU, OMOreoleHo3, brnocdepa); 0 BbIIAIOMUXCS OTKPHITUAX NCOBPEMEHHBIX
HCCJICOBAaHMUSIX B OMOIOTHH,

O3HAKOMJIEHHE OOy4YalIMXCd C METOJaMU TO3HAHUS JKMUBOW  IMPHUPOJIBIL:
HCCIIEIOBATEIbCKUMHA METOJaMH OHOJIOTMYECKUX HAayK (MOJEKYJSPHOW M KIIETOUHOM
OMOJIOTUN,AMOPHOTIOTUUNONOIOTUUPA3BUTHU S, [ HETUKUUCENIEKIINKI,ONOTEXHOJIOTUU U
CUHTETUYECKON OMOJIOTHH, IMaJCOHTOJIOTUHU, KOJOTHUH); METOJaMHCAMOCTOSTEILHOTO
pOBe/ICHUsI OMOJIOTMYECKUX HCCIIeIOBaHUM B 1abopaTopuu U B Ipupoe (HaOIt0IeHue,
U3MEPEHHE, IKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJIcHHEe  OOyYarOIMIMMHUCSA  YMEHHSIMHU: CaMOCTOATEIBHO  HAaXOJHUTh,
aHAJIM3UPOBaTh MW HCIOJb30BaTh OHOJOTMYECKYH0 HH(OpMAILMIO; TOJIb30BaThCS
OMOJIOTUYECKOM TEPMHUHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLUATBEHO-D)KOHOMHUYECKUMU U IKOJIOTHYECKUMHU MPoOIeMaMu
YeJIOBEUECTBA; OLCHUBATh IIOCIEACTBUS CBOEH JEATEIIBHOCTH I0 OTHOLIEHUIO K
OKpY>Karollleld MPUPOAHON cpesie, COOCTBEHHOMY 3[0POBBIO U 3I0POBBIO OKPYKAIOIIUX
mojel; OOOCHOBBIBaTH W COOMIOAATh MEpbl MPOQPMIAKTUKA  MH(PEKIHMOHHBIX
3a00neBaHui, TMpaBuUja I[OBEIECHUA B TMpUpPOJIEe M obecrneueHus O0e30MacHOCTH
COOCTBEHHOW KU3HENEATCIPHOCTH B YPE3BbIUYAWHBIX CUTyallUsX MPUPOJHOTO U
TEXHOTEHHOT'O XapaKTepa; XapaKTepU30BaTb COBPEMEHHBbIC HAy4YHbIE OTKPBITUS B
001acTy OMOJIOTHH;

pa3BUTHE y OOYYAIOMIMXCS WMHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH B
MpPOIIECCE  3HAKOMCTBA C  BBIJAIONIUMHUCS  OTKPBITUSIMH W COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHMOJIOTHH, pENIaéMbIMH €10 MPOOJIeMaMH, METOJI0JIOTHEH
OMOJIOTUYECKOTO HCCIICIOBAHUSA, TMPOBEJACHUS DKCIEPUMEHTAIBHBIX HCCIEIOBaHUM,
pelieHruss OMOJIOTMYECKUX 3aJlad, MOJICIMPOBAHUSI OHOJIOTUYECKUX OOBEKTOB H
MPOLIECCOB;

BOCIHTAHUE y 00YYAIOIINXCs IEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJE BLEIOM
U K OTHENbHBIM €€ O0O0BbeKTaM | SBICHUAM; (HOPMHUPOBAHUE DKOJIOTHYECKOM,
F€HETUYECKOW TPaMOTHOCTU, OOIIEH KyJbTYyphl MOBEACHUS B MPUPOJEC; UHTETPALUU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHue 00y4JaroMMHUCs KOMITETEHTHOCTH B palroOHAIBHOM
MIPUPOJIOTIONIH30BaHNH (COOJIOIEHNE TPABHUII TIOBEACHHS B MPHUPOJE, OXPaHbl BHUJIOB,
OKOCHCTEM, Omocdepnl), COXpaHCHHH COOCTBEHHOTO 3JIOPOBbS H  3J0POBBSA
OKpY’KalolUX JIroAeH (coOmtoeHus Mep mpoduiIakTUKK 3a00JIeBaHMM, oOecreueHue
0€30MacHOCTH JKU3HEACSATENIbHOCTH B YPE3BBIYAWHBIX CHUTYyalUsAX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIH30BAHUS OMOJIOTHYECKUX 3HAHUNW MYyMEHUN
B ITIOBCETHEBHOM KM3HU;



CO3/1aHHE YCJIOBHMM JJII OCO3HAHHOTO BBIOOpa OOYYAIOIIMMHUCS MHAWBUYAIbHOM
00pa30BaTEIbHOM TPaeKTOpUH, CTIIOCOOCTBYIOIIEH HOCJETyIOIEMY
npodeccoHaTbHOMY CaMOONPEEICHUI0, B COOTBETCTBUU C WHAMBHUAYaJIbHBIMU
MHTEpPECAaMH U MOTPEOHOCTIMHU PETHOHA.

OO1iee 4YMCIO YacoB, OTBEACHHBIX HAa HW3Y4YCHHE OHMOJOTHMM Ha YriayOJICHHOM
YPOBHE CpeaHero o0miero oopasoanus, cocrapiser 204 gaca: B 10 kmacce — 102 gaca
(3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).

Ot6op oOpraHu3alMOHHBIX (OPM, METOAOB M CPEACTB OOYy4YeHHsS] OHOJIOTHH
OCYIIECTBIISIETCS C YYETOM cCHenupuKd €ero CoAepKaHWs M HalpaBICHHOCTH Ha
OpOoJoJDKEHHE  Ouosiorudyeckoro  oOpa3oBaHMsi B OpPraHM3alusiX  CPEIHEro
po(ecCHOHaTBLHOTO U BHICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIOBHEM MpU OO0y4YeHUU OWOJIOTMM Ha YIUIyOJIEHHOM YpPOBHE
ABIISIETCS TIPOBENEHUE JaOOpaTOPHBIX M TpaKTUYeCKuX pabor. Takke ydactue
OoOydJaromuxcsi B BBHIMOJHEHUH NPOEKTHBIX M y4eOHO-HCCIEeNOBATENbCKUX PadoT,
TEMaTUKa KOTOPBIX OIpPENEseTCs] YUMTEIEM Ha OCHOBE HMEIOUIMXCS MaTepUalibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.



COIEP KAHUEOBYYEHMUA
10 KJTACC

ConepxaHue MPOrpaMMbl, BBIJICICGHHOE KYPCUBOM, HE BXOOUT B MPOBEPKY
rocyiapcTBeHHoi urtorooit arrecranuu (I'MA).

Temal.buosornsikak Hayka

CoBpeMeHHas Ouosorusi — KoMIUIeKcHash Hayka. Kparkas uctopust pa3BUTHS
Oouonoruu. buonornueckue Hayku W u3ydaeMmble MU MpoOieMbl. DyH/IaMEHTANIbHEIE,
PUKJIAJHbIC U TTIOMCKOBBIE HAYYHBIEC UCCIIEAOBAHMS B OMOJIOTHH.

3HadyeHne OWONOTMM B (HOPMHUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl wmupa. llpodeccun, cBsizanHble ¢ Ouosiorueil. 3HayeHue OMOJIOTHH B
[PAKTUYECKOM  JECATEIbHOCTM  YEJOBEKAa:  MEIUIIMHE, CEIbCKOM  XO35ICTBE,
[IPOMBIILIJIEHHOCTH, OXPAaHE IPUPOBI.

JdemoHcTpauuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunne#t, K. b. Jlamapk, Y. JlapBun, V.
l'apseir, I'. Mennens, B. 1. Bepnanckuu, W. II. IlaBnos, . . Meunukos, H. U.
Basumnos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsS3p OHOJNIOTMH C JAPYrUMH HaykamMuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema2.)KuBblecHCTeMbIMUXU3YYCHUE

KuBbie cucTeMbl Kak mpeameT uzydeHus Ouosoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh MW UEJIOCTHOCTh, CJIOXHOCTh U
YIOPSAIOYEHHOCTBCTPYKTYPBI, OTKPBITOCTh, CAMOOPraHM3aLMsl, CAMOBOCIIPOU3BEICHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuy *KUBBIX CHCTEM: MOJICKYJISIPHBINA, KJICTOUYHbBIM, TKAHEBBIM,
OpraHU3MEHHbIN, NOMYJISIUOHHO-BUJAOBOM, HSKOCUCTEMHBIN (OMOTreOLEHOTHYECKU),
ouocdepnsbiit. [Iporeccsl, npoucxoasue B KUBBIX cucTeMaX. OCHOBHbIC MPU3HAKU
#uBoro. JKu3Hp kak ¢dopma cyliecTBOBaHUS MaTepuu. Hayku, u3ywaromiye >XKUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpPTraHU3ALUH.

N3yuenue xuBblXx cucteM. Meroasl Ouonorundeckoil Hayku. HaOmrogenwue,
W3MEpPEHUE, SKCIEPUMEHT, CHUCTEeMaTtu3anusa, MeraaHanui. [loHsitme O 3aBUCHMON U
HE3aBUCUMOM TiepeMeHHOM. [lnanupoBanue skcrniepumenTta. [loctaHoBka M mpoBepka
runore3. HyneBas rumote3a. Ilonstue BuIOOpKM U e€ mocTtoBepHOCTh. Pa3dpoc B
OononornyeckuxJaHHbeIX. OIEHKa0CTOBEPHOCTUIIONYYEHHBIXPE3YIbTaTOB. [IpranHbI
HCKaXXEHUS PE3yJIbTAaTOB KCEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Ta6nuipircxembl: « OCHOBHBICTIPU3HAKMKU3HIY, « BUOTIOTMUECKUECUCTEMBDY,
«CBoiicTBa KUBOW MaTepuu», « YPOBHH OpPraHU3ALMU KUBOW MpUpOAbD», «CTpoeHue
XKUBOTHOW KIIETKN», «TKaHU IKUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEUYECKOIO
opranuzMay, «buoreoieHo3», «buochepa», «MeToibl U3yUEHUSI JKUBON TTPUPOIBI».



OO6opynoBanue: J1a00OpaTopHOE OOOPYAOBAHWE Jisi TMPOBEACHUS HAOIOJACHHUM,
MU3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTnueckass padora «licronb30BaHUE Pa3IUYHBIX METOJOB MPU HU3YYECHUHU
KHUBBIX CUCTEM.

Tema3.brosorusiKiIeTKu

Krnetka — cTpykTypHO-(pyHKIIMOHAIbHAS €IUHHUIA KUBOTO. MCTOpUS OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounast teopus (T. [lIBann, M. lInetinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHUSI COBPEMEHHON KJIETOUHOW TEOPHUHU.

MeTop1 MOJIEKYJISIPHOM M KJIETOYHON OMOJIOTUH: MUKPOCKOMHS, XpomaTorpadus,
aNeKTpodope3, METOA MEUYEHBIX aTOMOB, AU(QepeHInanbHOe HeHTPUPYTUPOBaHNUE,
KyJbTUBUPOBAHUE KJIETOK. HM3yuenue Quxkcuposannvix Kiemox. JIEKTPOHHAs
MuKpockonusi. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JdemoHcTpauuu

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

Tabmuupl u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKPOCKOID»,
«HcTopuspazBUTUAMETOJOBMUKPOCKOITUI.

OOopynoBaHue: CBETOBOM  MHUKPOCKOI, MHKpOIpenaparbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

IpakTnueckass padora «l3yueHne METOMOB  KJIETOYHOM  OHOJIOTHU
(xpomarorpadusi, snexkrpodopes, nuddepennnansuoe nentpudyruporanue, [1LP)».

Tema4. XumnueckasopraHu3alusAKICTKU

XUMHYECKHUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKpPO3JIEMEHThL. Boaa u
€€ poJb KakK pacTBOPUTENS, pEAreHTda, Y4YacTHE B CTPYKTYPUPOBAaHWU KIIETKH,
TeIuioperyiaunu. MuHepanabHble BeleCcTBa KJETKH, UX Ouosnoruueckas poiib. Pousb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckue BellecTBa KIETKM. buomornueckue mnosmmepbl.  benkwu.
AMUWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTypel O€lkoBOM Mojekyibl. I[lepBuunas
CTpYKTypabelika,IenTHIHASICBA3b. BTopuyHas, TpeTHUHAS, YeTBEPTUUHASICTPYKTY PBI.
Henatypanusa. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QpyHKIun
6enkoB. Ilpuonul.

Yrnesoasl. MoHOCaxapuabl, AUCAaXapyabl, OJIATOCAXapHUAbl W IOJHCAXAPUJIBI.
OOmuit Tiad cTpoeHus U (PU3UKO-XMMHUYECKHE CBOMCTBA YIJIEBOJAOB. buonorundeckue
(GyHKIMH yTIIEBOJIOB.

Jlumuasl. ['uppodunsHO-ruapOodoOHBIE cBOlicTBa. Kiaccudukamus JIUOUAOB.
Tpurnuuepunsl, Gochonunuabl, BOCKH, CTepouabl. bruoigornueckue GyHKUMUIUITHIOB.
OOmue cBoiicTBa OMONOTMUECKMX MeMOpaH — TEKy4decTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hyxkneunoseie xucmotel. JJHK u PHK. CrpoeHne HyKJIEHMHOBBIX KHUCIOT.
Hyxneotunpr I lpuanunkommnementapaoctu. [lpasunoYapradda. Crpykrypa JJHK—



nBoifHas criupanb. MectoHaxoxaenue u ouonorndeckue ¢pynkiun JJHK. Buast PHK.
Oyukunn PHK B knetke.

Ctpoenue wmosiekyinsl AT®. Makpospruyeckue cBsisu B Moiiekyiae ATO.
buonornueckue ¢ynkuun AT®. BoccraHoBieHHBIE MEPEHOCUUKH, WX (GYHKIUH B
kinetke. /[pyeue uyxneozuompugpocghamer (HT®). CexsenupoBanue JIHK. Memoow:
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHast OuWoJjoTus: OHMOXMMHUYECKHE W OWOPU3UYECKUE HCCIEIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OMOMoIeKyl. Mooderuposanue cmpykmypul u
@yukyuil 6uomonexkynr u ux Komniekcos. Komnwvromepmuwlii ousaiin u opeaHudecKutl
cuHme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JemMoHcTpanun

[Moptpetsi:JL.ITonunr, /. Y orcon,®. Kpuk,M. Yunkunc,P.®@pankiun,d. Crurep, C.
[Ipy3unep.

Jnarpammel: «PactpeneneHneXuMHuIeCKUXJIEMEHTOBBHEKMBOUTIPUPOIEN,
«PacnpeneneHneXuMnIeCKUX3JIEMEHTOBBKUBOUIIPUPOIE).

Tabmuubt u cxemsl: «llepuonuueckas TabmuIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenne MOJNEKyJbl BOJb», «BemecrBa B coctaBe opraHusMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOW MOJNEKYNIb», «CTpoeHHuE MOJIEKYJ
yriieBoi0B», «CTpOCHUE MOJEKYJ JUNUI0BY», «HyKIIenHOBBIE KUCIOTHD, «CTpOoeHHE
MOJIeKyJibl ATO».

O06opynoBaHKe: XUMHYECKAsTIOCY Jan000pyAOBAHHUE.

JlaGopaTtopnasi padora «OOHapyxkeHHE O€JIKOB C TOMOIIBIO KauyeCTBEHHBIX
PEAKLININ.

JlabopaTopHas padora «lccnenoBanre HYKJIEMHOBBIX KHCIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB).

TemaS.CTpoeHnenpyHKIUMUKICTKH

Tumbl  KJIETOK: JyKapuoTH4ecKass U  mnpokapuoTudeckas. CTpyKTypHO-
(yHKIHMOHATBHBIE 00Pa30BaHUs KIETKH.

CrpoeHue mpoKapuOTHYECKOM KieTKH. KieroyHass cTeHka OakTepuil W apXxeil.
Oco0EHHOCTH CTPOEHHUS TeTepOoTPOPHON M aBTOTPO(DHON MPOKAPUOTUUYECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OMOIIEHO3aX.

CtrpoeHue u (PYHKIMOHUPOBAHHME HYKAPUOTHYECKOW KieTkH. Ilma3zmaTmyeckas
MeMmOpana (miazMaiemMma). CTpykTypa IUIa3MaTHYeCKOH MeMmOpaHbl. TpaHCIOPT
BEILIECTB 4Yepe3 IJIa3MaTHUYecKyl0 MeMmOpaHy: maccuBHbIA (auddysus, oOieryéHHas
mubdy3us), akTUBHBIA (TIEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIA  TPAHCIIOPT).
[Tonynponnmaemocth MeMOpanbl. PaboTa HaTpuii-kammeBOro Hacoca. DHIOIMTO3:
MUHOIUTO3, (aronuto3. Ok3omuTo3. Kierounas crenka. CTpykTtypa u  QYyHKIIUA
KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

[uronna3sma. [uto3oms. [lutockener. JIBukeHue uuromiazMbl. OpraHouisl
kieTku. OgHOMEMOpaHHBIE OPraHOWbI KIETKH: 3Hjorutazmatudeckas cetb (DIIC),
anmapatl oJIbJIKHU,TH30COMBI, UXCTpOeHUEN Gy HKIIUH. B3auMOCBsI3b



OJTHOMEMOpaHHBIX OpraHoWm0B KiIeTKH. CTpoeHHE TpaHyJISIPHOTO PETHKYJIyMa.
Mexanuzm wnanpasnenus benxoe 6 JIIIC. CunHTEe3 pacTBOpuMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. [maakuii (arpaHyJsipHBIN) SHIOMIA3MATHYECKUN PETUKYIYM.
CekperopHass ¢yHkuus anmapata [onbmku. Moougurkayusa benkos 6 annapame
Tonvoorcu. Copmuposra benxog 6 annapame I onb0xcu. TpaHCHIOPT BEUIECTB B KIIETKE.
Bakyounn pacturenbhbix knetok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHOMIbI KJICTKH: MUTOXOHAPUH, TJIACTHUIBI.
Ilpoucxoocoenue mumoxonoputi u naacmud. Cumouocenez (K.C. Mepeockosckuil, JI.
Mapeynuc).CtpoeHnendyHKUIUUMUTOXOHIpuitniuiactua.  [lepBUuHbIe,BTOpUYHBIE U
CJIOXHBIE TUIACTUIBI (POTOCUHTEIUPYIOUINX JYKAPUOT. XJIOPOIIACTHI, XPOMOILIACTHI,
JIEUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanubsie opranouasl kiaeTku CtpoeHue W (QyHKIHH HeMeMOpaHHBIX
OpraHouioB KieTku. Pubocomsl. Ilpomesicymounvie gpuramenmol. MukpoduiaMmeHTHI.
Axmunosvie Mmukpoguramenmsi. MBIIIEUHbIE KIETKU. AKmuHogvie KOMNOHEHMbl
Hemblueunvlx Kiemok. MukpotpyOouku. Kierounsiit nentp. CTpoeHHEe W JBHKEHUE
KIYTUKOB M  pecHHYeK. MukpoTpyObouku muTomiasmel. llenTpuons. benxu,
accoyuupoganHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophwvie benxu.

Anpo. ObGonouka sApa, XpOMAaTWH, KapuoIUlazMa, SAPBILIKA, WX CTPOEHUE U
bynkunn. A nepubiiioenkoBsiiMaTpuke. I [pocTpaHCTBEHHOEPACTIONOKEHUE ~ XPOMOCOM
BUHTEp(a3HOM siape. Jyxpomamun ucemepoxpomamun. benkn xpomaTnHa —TUCTOHBI.
Jlunamuka sa0epHoti 060104KU 6 Mumo3se. HoepHuiti mpancnopm.

Knerounsle BrmoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHOM).

JemMoHCcTpanun
[ToptpeTtsi:K.C.MepexkoBckuii,JI. Maprynuc.
Tabnuist 151 CXEMBI: «Ctpoenue AYKapUOTUYECKOMN KJIETKW,

«CTpOEHHEKNBOTHOMKIETKI»,«CTPOCHUEPACTUTENBHOUKIETKI»,« CTPOEHUEMUTOXOH/L
pun»,
«Anpo»,«CTpoeHUENTPOKAPUOTUYECKONKIIETKI.

O6opynoBaHMe: CBETOBOM  MHMKPOCKOI, MHUKpOIpEnaparbl pPacTUTENbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIIpErapaTbl OaKTepualbHbIX KIETOK.

JlabopaTopHasipaboTa«/3yd4eHUECTPOCHUAKIETOKPA3INYHBIXOPTraHU3MOBY.

IIpakTuyeckaspadbora«3yueHnecBONCTBKIETOUHOMMEMOPAHBD.

JlaGopaTtopnass pabora «VccnegoBanume 1masmosi3a M ICIUIA3MOJIM3a B
PACTUTENbHBIX KIETKAX).

IIpakTuyeckas padora «l/3yyeHue IBHKEHHS LUTOILIA3Mbl B PACTUTEIBHBIX
KIIETKaX».

Tema6.00MeHBenIeCTBUIIPEBPALLICHH CIHEPTHUBKIIETKE

AccuMWIIALIMS M TUCCUMWJISALIASL — JIBE CTOPOHBI MeTabonu3Ma. Tumbel oOMeHa
BEIIECTB: aBTOTPOGHBIH U TETepOTPOPHBIN. VYUacTHE KHUCIOpOoJa B OOMEHHBIX
npoiieccax. JHepreTuueckoe oodecrieueHue kietku: npespaiieHne AT B oOMEHHBIX
npoiieccax. DepMeHTaTUBHBIMXapaKTeppeaKkInUKIETOYHOrOMEeTab0I13Ma.



@depMeHThI, UX CTpPOEHHE, CBOWCTBa M MexaHu3M JeicTBus. Kodepmentsl. OTnnums
(GepMEeHTOB OT HEOPraHMYeCKHX KaTalu3aTopoB. benku-akTuBaTOpsl U OEIKHU-
UHTHOUTOPBL. 3aBHCHUMOCTh CKOPOCTH (DEPMEHTATHMBHBIX PEAKIMA OT Pa3IuYHBIX
(hakTOpOB.

IlepBuuHbBIi  CHUHTE3 OpPraHMYECKHMX BEIIECTB B  KieTke. DOTOCHHTES.
Anoxcueennviti u  okcuceHmwlti omocunmez 'y 6axmepuu. Ceemocobupaioujue
nucMeHmvl U NUSMEHmMbl pPeaKyuoHHo2o yewmpa. Polb XJIOPOIUIACTOB B IPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas (a3pl. Domoovixanue, Cs., Cs. u CAM-munol
gomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHMEe paznuyHbIX (PAKTOPOB Ha
CKOPOCTh (pOoTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

Xemocunte3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTPUDUIIUPYIOLTUE
OakTepuu, >Kelle300aKTepuu, CcepoOaKTepuH, BOJIOPOJHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Bunabl Opoxenus. IIpoaykTel OpoXeHHS W UX
UCIIOJIb30BAaHUE  YEJOBEKOM. AHa’pOOHBbIE  MHUKPOOPIaHM3MbI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIe3HEH.

AspoOHbIE OpraHu3Mbl. JTamnbl 3Hepreruyeckoro obMmeHa. IlonroroBuTeNbHBIM
stamn. [ Mukonmus — 6ecKUCIOpOaHOE PACLIEINIEHUE TIIOKO3bI.

buonornueckoe OKHCIEHME, WIM KJIETOYHOE JbIXaHue. Ponb MUTOXOHApWN B
npoieccax OWONOTrMYEeCKOro okucieHud. lluknuyeckue peakuuu. OKHUCIUTENIbHOE
dbochopunupoBanue. Iuepeus membpannozo epaouenma npomorHos. Cumnmez ATD:
paboma npomonuou AT@-cunmasel. IIlpernmyinecTsa a3poOHOTo MyTH 0OMEHa BEIIECTB
nepea aHadpoOHbIM. I(HPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JemMoHCcTpanun

[Toptpetst: k. IIpuctnu, K. A. Tumupszes,C.H.Bunorpanckuii, B.A.Ourensrapar, I1.
MuTtuenn, I'. A. 3aBap3uH.

Tabnunpicxembl: «DoOTOCHHTE3Y « IHEPreTHUECKUII0OMeH», «brocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», « XE€MOCUHTESY.

OOopyioBaHME: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE [UIs HPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENAPATOB.

JlaGopaTopHas padora «/3yueHne KaTaTuTUIECKON aKTUBHOCTH (DepPMEHTOB (Ha
MpUMEpPE aMHJIa3bl UJIU KaTajasbl)y.

JlaboparopHnasi pabora «3yueHue pepMEHTATUBHOTO pACILECIICHUS TEPOKCUAA
BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIJIETKAX).

JlaGopaTopuasipaboTa«CpaBHEHHETPOLIECCOBHOTOCMHTE3aNXEMOCHHTE3a).

JlaGopaTopHasipaboTa«CpaBHEHHETPOLIECCOBOPOKEHUSIU ABIXAHUSD.

Tema7.HacnencrBeHHassuH(pOpManMsinpeaTn3anuseéBKICTKe

Peakuun matpuuHoro cuHrte3a. [IpyHUIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cuHTe3a. Peanmsarus HaciencTBeHHoOW nH(popMmaluu. ['eHeTuuecKkuii Ko,
erocsoiicTBa. Tpanckpunuus—matpuunbiicnHTe3PHK. I [puHImneIrpasckpunmu:



KOMILIEMEHTAPHOCT, aHTUIAPAIJIETBHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunwvix PHK 6 ayxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGmocunrese Oenka.
VYcnoBusonocunteszadenka. Kogupopanue aMUHOKUCIOT. PoibpnbocoMBOMOCHHTE3E
oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2erog. OpraHuzalus TeHOMa Yy
MIPOKAPUOTUIYKAPUOT. Perynsiusak TMBHOCTUT€HOBYIpokapuoT.l unorezaonepona (O.
Kaxo0, XK. Mano). Monexynsapuble mexanuszmvl dKCnpeccuu 2eHog y aykapuom. Ponv
Xpomamuna 6 pe2ynayuu pabomsi 2enog. Perynsius oOMEHHBIX MPOLIECCOB B KIIETKE.
Kiierounslii romeocras.

Bupycel — HeksieTouHble (OpMBI KU3HM W OOdMratHeie mnapasutbl. CTpoeHue
MIPOCTHIX M CJIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTeprodaros. Kusnenuwii yuxi/[HK-
CO0EPAHCAUUXBUPYCOB, PHK-coodeporcawuxsupycos,bakmepuogacos. Oopamuas
MPAHCKPUNYus, peeepmasa, unmezpasd.

Bupycubie 3a0onieBanus 4denoBeka, >KUBOTHbIX, pactenuid. CIIMJI, COVID-19,
COIMAJIbHbIC U MEJIUIIMHCKUE MPOOJIEMBI.

buoungopmamurka: unmeecpayus u aumanuz Ooavwux maccusos («bigdatay)
CMPYKMYPHLIX Ouoi02udeckux oanHvlx. Hanomexnonoeuu 6 6uonozuu u meouyuHe.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocodvl docmasKu 1eKapcms.

JemMoHCcTpaLun

[Toptpetsr:H.K.Konbsuos,/l.1.IBaHOBCKHH.

Tabnunpicxembl: «buocuntesoenkay,«I eneTnueckuiko 1, « Bupycen»,
«bakreprodarm».

IMpakTuueckasipadora«Co31aHNEMOAETUBUPYCAY.

Tema8. ) Ku3HeHHBINIMKJIKICTKU

Krnerounsiii uki, ero nepuoibl u peryisius. Uarepdasza u mutos. OcoO0eHHOCTH
MpoIleccoB, TMpoTekaromux B uHTepdaze. IlloaroroBka KIETKM K JCJICHHIO.
[IpecunteTnyeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKUM U TMOCTCUHTETUYECKUM
(IpeMUTOTHUYECKHI) TEprOIbI UHTEP(DA3HI.

Marpuunbii  cunte3 JHK — permmmkanusa. I[lpuanuner penmukanum  JHK:
KOMIUIEMEHTAPHOCTh, MTOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJUIEIbHOCTh. MeXaHu3M
pemummkanuu JIHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl U Tenomepasa.
XpOMOCOMHBIN HA0Op KIETKH — KapuOTUN. JIMMIOMAHBIA M TamjouJIHbIA HaOOpPbI
xpomocoM. ['omosioruansie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

JlenenuexneTku—MuTo3.CTaIuuMUTO3aUIIPOUCX O ISIIIMEBHUXTPOIIECCHI.
TunsiMuTo3a. KaprnoknHe3nIMTOKMHE3. boJI0rnueckoe3Ha4eHUEMHUTO3A.

Perynsmust mutoTndeckoro mukia kietku. [IporpamMmmupyemast kinetouHas TuOesnb
— arorTo3.

Knerounoe siapo, xpomocombl, (yHKIIMOHAIbHAs TEeHOMHKA. MexaHuzmbl
npoaughepayuu, ouggepernyuposku, cmaperus u eubenu kiemox. «l{ugposas xiemray
— Ououngopmamuyeckue Mooeiu PyHKYUOHUPOBAHUSL KIEeMKU.



JdeMoHcTpauuu

Tabmuer w1 cxembl: <«OKW3HEHHBIM TWKI KIETKW», «Mwutosd», «CtpoeHue
xpomocomy, «Perumkanus [JTHK.

O06opynoBaHKe: CBETOBOMMUKPOCKO,MUKpOIIpenapaTsl: « MUTO3BKIIETKaX KOpEIIKa
TyKay.

JlaGopaTopHasipabora«/3yueHnEeXpOMOCOMHArOTOBBIXMUKPOIIPENapaTaxy.

Jlaboparopuasipadora «HaOtoeHue MuTo3a BKIIETKAXKOHUKKA KOPEIIKATyKa
(Ha TOTOBBIX MUKpOTIpENapaTax ).

Tema9.CTpoennenpyHKIMHOPraHU3MOB

buonoruueckoe paznoobOpazue opraHu3zmoB. OJHOKJIETOUHBIC, KOJOHHUAIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

OCOOEHHOCTH CTPOCHHUS W JKU3HEACSATEIBHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
baktepun, apxeu, OJHOKJIETOYHbIE TPHUObI, OJHOKJIETOYHBIE BOJIOPOCIH, JPYIHe
MpOTUCTHI. KoNIOHHAlIbHBIE OPraHU3MBI.

B3anmocBsA3p yacTell MHOTIOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak equHoe nenoe. ['omeocras.

Tkanu pacteHuid. TUmbl pacTUTENbHBIX TKaHEW: OOpa3oBaTelbHAs, MOKPOBHAs,
MPOBOJIAILIASL, OCHOBHAs, MexaHuyeckas. OCOOEHHOCTH CTpOEHMs, QYHKUUNA U
PACIOJIOKEHUS TKAHEW B OPraHax pacTCHUM.

TKaHU >KMBOTHBIX M 4YEJIOBEKA. THUIBI >XUBOTHBIX TKAHEH: JIUTEIUAIIbHASA,
COCIMHUTENbHASA, MbllIeYHas, HepBHasA. (OCOOEHHOCTH CTpPOEHHUs, GYHKUUA U
PACIIOJIOKEHUS TKAHEN B OPTraHaX KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M T€HEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CHCTEMBI
OPraHOB XKMBOTHBIX U 4YesoBeKa. OyHKIIMUA OPraHOB U CUCTEM OpPTaHOB.

Onopa Ttenma oprann3moB. Kapkac pacrennil. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX >KMBOTHBIX. HapykHblli U BHYTpeHHHH ckeneT. CTpOCHHE W THUIIBI
COCIMHEHUS KOCTEN.

JIBU>KeHHe OpraHu3MoB. JIBH)KEHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMEOOUIHOE,
KT'YTHKOBOE, PECHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIXPACTEHUN: TPOIIU3MBI U HACTHH.
JIBUKE€HME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKAa: MbIllIeyHas cucrema. Peduexkc.
CkeneTHbIE MBIIIIIBI U UX padoTa.

[Intanue opranus3moB. llormonieHue BOABI, YIVIEKMCIOTO Ta3a U MUHEPAIBHBIX
BEIIECTB pacTeHUsAMH. [IuTaHne >KMBOTHBIX. BHYTpPHUIIOJOCTHOE M BHYTPHUKIETOYHOE
nuiieBapeHre. IluTtaHre MNO3BOHOYHBIX JKUBOTHBIX. OTHEnbl MNHUIIEBAPUTEIBHOIO
Tpakta. [IumesapurenpHbie xene3bl. [lnieBapurenbHas cucrema 4eaoBeKa.

Jlpixanue opraHu3moB. JlpixaHue pacteHuil. Jlprxanue XKuBOTHBIX. Juddyzus
ra3oB 4epe3 IMOBEpXHOCTh KIETKU. KoxHoe npixaHue. JlpIxareinpHass MOBEPXHOCT.
XKabeproe u n€royHoe apixaHue. JIpiIxaHuEe MO3BOHOYHBIX >KUBOTHBIX U YEJIOBEKa.
OBOJIIOLIMOHHOE ~ YCJIOKHEHUE  CTPOEHUs  JIETKMX  TO3BOHOYHBIX  YKMBOTHBIX.
JlpixaTenpHass cucCTeMa 4YeloBeKa. MeXaHu3M BEHTWIALIMU JIETKUX Yy NTHL U
MJIeKonuTaromux. Perymsius neixanus. JlpixareabHble 00bEMBI.



Tpancnopr BemeCTB y OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PAaCTEHUM.
Tpancnopt BemecTB y kMBOTHBIX. KpoBeHoCHas cuctema u €€ opransl. KpoBeHocHas
CUCTEMa MO3BOHOYHBIX’KMBOTHBIXUYETOBEKA. (Cepaie,KpOBEHOCHBIE COCYIBIMKPOBb.
Kpyru kpoBooOpameHusi. OBOJIIOUHUOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOM
CUCTEMBbI ITO3BOHOYHBIX KMBOTHBIX. PaboTa cep/uia u e€ peryssius.

Breinenenne y oprannsmoB. Beinenenue y pacteHuid. BeiaeneHue y KHBOTHBIX.
CokpartutenbHble Bakyoau. Opranel BblaeneHus. OuiabTpamus, ceKperuss 1 00paTHoe
BCAaChbIBaHUE KaK MEXaHM3Mbl paOOThl OpPraHoB BblJeJeHUs. CBS3b MOJIOCTH Tela C
KPOBEHOCHOW U BBIJIEJIUTEIbHON CUCTEMAaMU. BhljiesieHne y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u (pyHkimonupoBanue Hedpona. OOpa3oBaHHEe MOUYHU Y
YEJI0BEKa.

3amura y Opranu3MoB. 3allliTa y OJHOKJIETOYHBIX Opranu3mMoB. Criopsl OakTepHii
Y IUCTHl NMPOCTEUIINX. 3alIUTa Y MHOTOKIETOUHbIX pacteHuil. Kyrtukyma. Cpencrsa
MACCUBHOU ¥ XMMHYECKOHN 3aIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3alllUTa
opranusma ot Oosie3Heil. iMmyHHasi cucrema yenoBeka. KieTouHblil U ryMopanbHbIN
UMMYHUTET. BpoXn€HHBIN U npuoOpeTéHHbIN cnenupuueckuii uMMyHUTEeT. Teopus
KJIOHalIbHO-cenekTuBHOro ummyHutera (II. Opnux, ®@. M. bepuer, C. Tonerana).
BocnanurensHpie OTBETHI OpraHu3MoB. Poiib BpOKIEHHOTO MMMYHHTETA B Pa3BUTHH
CUCTEMHBIX 3a00JIEBaHUH.

PazgpaxuMocCTh U peryssinus y Opraau3moB. Pa3apakuMoCTh y OJHOKJIETOYHBIX
opranu3MoB. Takcucsl. Pa3npaxuMocTs U peryssinus y pacteHui. PocToBeie BelecTBa
Y UX 3HAYCHHUE.

HepBHas cucrema u peduiekTopHas peryisius y *uBOTHbIX. HepBHas cuctema u
e€ oTHebl. DBOJIIOIUOHHOE YCIOXXHEHUE CTPOCHHSI HEPBHOW CHCTEMBI y KHUBOTHBIX.
OTzensl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekTopHas ayra.
be3ycnoBHbIE U yCIOBHBIE PE(IEKCHI.

['ymopanbHass peryjmsiuvss W JHAOKPUHHAS CUCTEMA JKUBOTHBIX W YEJIOBEKA.
Kene3pl S3HAOKPUHHOM CHCTEMBI M UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3auMocBs3b
HEPBHOU U SHJIOKPUHHON cucteM. [ unoranamo-runodusapHas cuctema.

JemMoHCcTpanun

[Toptpet:N.I1.11aBnoB.

Tabmuupr u  cxembl: «OJHOKIETOYHBIE  BOAOPOCIN», «MHOTOKIETOUHbIE
Bojopocinn», «baktepum», «lIpocteiimmey», «OpraHbl 1BETKOBBIX PpPaCTEHUN»,
«CHCTEMBIOPraHOBIIO3BOHOYHBIXKUBOTHBIX»,« BHY TpPEHHEECTPOCHUEHACEKOMBIX»,
«Txanu pacrennit», «KopHeBble cucteMbl», «CTpoenne cteds», « CTpoeHHe JTUCTOBOM
MJIACTUHKN»,« T KaHUKUBOTHBIX»,« CKeneTuennoBekay, «l [ueBapurenbHascucteMa,
«KpoBeHnocHascucremay,«J{prxarensHascucremar,« HepBHasicuctemar, «Koxay,
«MpbllieyHast cucreMa», «BplaenurensHas cuUCTEMay», «ODHIOKPUHHAS —CHUCTEMAay,
«Ctpoenne Mbpiunb», «MMMmyHuTeT», «KumeyHononoctHeie», «CxeMa MNHUTaHUS
pactenninn, « KpoBeHOCHBIECUCTEMBITTIO3BOHOUHBIX KUBOTHBIX», « CTPOCHUETUIPHI,



«Ctpoenue mnaHapumn», «BHyTpeHHee CTpoeHue MOXKIAeBoro uepBs», «HepBHas
cuctema poioy, «HepBHas cuctema nsarymikmn», « HepBHast cuctema mpecMBIKAFOIIXCS,
«HepBHas cucrema nruipyy, «HepBHast cucrema miekonuraromux», «HepBHast cucrema
qenoBekay, «Pedimekcy.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOMNPENapaThl  OJHOKIETOYHBIX
OpraHu3MOB, MUKpOIIpeNnapaThl TKAHEN, pAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUNHACEKOMBIX,
UTJIOKOXKUX, YKUBBIE SK3EMIUISIPhl KOMHATHBIX PACTeHUM, repOapuu pacTeHUM pa3HBbIX
OT/ICJIOB, BIJIAXKHBIC TMIpErapaTbl >KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJUICKIIUH
0ECO3BOHOYHBIX KUBOTHBIX, CKEJIET YelOBeKa, OO0OpyJOBaHHWE [JIsi JEMOHCTpaIluu
MOYBEHHOT'0 W BO3AYUIHOTO MUTAHUS PACTEHHM, pacHICNICHUsIKpaxMaia U OCJIKOB MO/
JeicTBUEM (PEPMEHTOB, O0OpPYIOBaHHUE [JISi JEMOHCTPALMU OIBITOB MO HU3MEPEHHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX JBHKCHUHN, MOJIEIN TOJIOBHOTO
MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3ydeHne TKaHEW paCTEHUIN.

JlabopaTopHas padora «/3yueHrne TKaHEN KUBOTHBIX).

JlabopaTopHasipadoTa«/3ydyeHHEOpraHOBIBETKOBOTOPACTEHUS.

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

@opMBbI pa3MHOXKEHHUS OpraHU3MOB: Oecrosioe (BKJIIOYash BETreTaTUBHOE) W
nosjoBoe. Buapl 6ecronoro pasMHOXKEHUS: MMOYKOBAHUE, CIIOPYJISIIUs, (hparMeHTalus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxkeHue. [lonoBele KIeTkH, uin ramersl. Meio3. Craaumn meinosa.
IToBenenne xpomocoMm B Meio3e. KpoccunroBep. buosiornueckuii cMbICT Meio3a U
II0JIOBOTO Iporecca. Menos3 u ero MecTo B )KU3HEHHOM LIUKJIE OPIraHU3MOB.

[Ipen3aponpimieBoe paszButhe. ['ameToreHe3 y >KUBOTHBIX. [lOJOBBIE KEJE3BI.
OOpazoBaHue M pa3BUTHE MOJIOBBIX KieToK. CrnepmaroreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre U SMOpPUOHAIIBHOE  pa3BUTHE  KUBOTHBIX.  CrnocoObl
OIIOZIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOJIOTHS — HayKa O
pa3BUTUU OPraHu3MOB. Mopghocenes — ooHa u3 2nasuvix npoodIem dGMOPUOLIOSUU.
Konyenyus mopghocernos u mooenu mopgoecenesa. Ctaguu sMOpUOTEHE3a )KUBOTHBIX(HA
npumepe JArymku). [poOnenue. Tunsl apoOnenus. [Jemepmunupoeannoe u
HedepMuHuUposartoe opooaenue. bracmyna, munsi 61acmyn. Oco6eHHOCTU APOOIICHUS
MJICKOMUTAIOMINUX. 3apPOAbIIIEBbIC JIUCTKU (racTpyJidnus). 3akiajgka OpraHOB M TKaHEH
W3 3apOJIbIIIEBBIX JUCTKOB. B3anMHOe BIMSHUE 4YacTel pa3BUBAIOILIETOCS 3apojbliia
(oMOpuoHasibHasT MHAYKIMS). 3aKiiajika TUIaHa CTPOEHHS KUBOTHOTO KakK pe3yJbTar
MepapXWYECKUX B3aMMOJICUCTBUI TeHOB. BrnusHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
pasTUYHBIX (PaKTOPOB OKPYKAIOMIEH CPEIbI.

Poct u pa3Butne xuBoTHBIX. [locTamMOproHansHbIN Tiepuo. [Ipsmoe u HempsMoe
pazButue. PazBute ¢ Mmetamopdo3oM y 0€CO3BOHOYHBIX W MTO3BOHOYHBIX KUBOTHBIX.
BuonorudyeckoesHauyeHUETIPSIMOTOMHEIPSIMOTOPA3BUTHS, UXPACTIPOCTPAHEHUEB



npupoze. Tursl pocta KUBOTHBIX. DAKTOPHI PETYISLIMU POCTA )KUBOTHBIX U YEJIOBEKA.
Cramuu MOCTAMOPHOHATIBLHOTO PAa3BUTHUS Y JKUBOTHBIX M 4eloBeKa. llepuoss
OHTOreHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTUYECKHUE MPOIIECCHI.

PazmHo)keHne u paszButue pactenuil. ['ametodputr u cnopodut. Meio3 B
KU3HEHHOM LIMKJEe pacTeHuil. OOpa3zoBaHue cniop B mpoiiecce Meito3a. ['amerorenes y
pactennii. OIUIOJOTBOPEHUE U Pa3BUTHUE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBIPETYISIUUOHTOr€HE3ay pACTCHUMNKUBOTHBIX.

JdeMoHcTpauuu

IToptpetsi: C.I'.HaBamun, X. [neman.

Tabmuubr u cxembl: «BereratuBHoe pa3MHOkeHHE», «Tumbl Oecrosnoro
Pa3sMHOXEHUD, « Pa3MHOKEHHEXITAMUIOMOHAIBD ,« Pa3MHOKEHUEIBIIICHBD?,
«PasMHO)eHue TuApb, «Meno3», «Xpomocomel», «l'amerorenes», «CTpoeHue
SUUEKIETKH M crepMaro3onsia», «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe wu
HENpAMOE pa3BUTHE», «Pa3BuTHE MalCKoOro xyka», «Pa3zputue capanum», «Pa3Burne
JATYIIKA», «JIBOMHOE OIJIOJNOTBOPEHHE Y IBETKOBBIX pacTeHuin», «CTpoeHue ceMsH
OJIHOJIOJIbHBIXU/IBY IOJbHBIXPACTEHU I « JKM3HEHHBIMITUKIIMOPCKOMKAITYCTBD,
«Ku3HeHHBbI WK MXa», «KU3HEHHBIM LUK NAanOpPOTHUKAY», «KU3HEHHBIA LMK
COCHBD».

OOopynoBaHue: CBETOBOW MHUKPOCKOI, MHKpONpENapaThl SULEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKII pa3BUTHA JIATY K.

JlabopaTopHasi padora «lI3ydeHue CTpPOEHHSA MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax».

IIpakTnyeckass padora «BpIBICHHME TNPHU3HAKOB CXOJCTBA  3apOJAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHasipadoTa«CTpOECHUEOPTraHOBPA3ZMHOKEHHUSIBBICIINXPACTCHUI.

Tema 11. I'enetmuka — Hayka O HaCJAEeACTBEHHOCTH M H3MEHYHUBOCTHU
OPraHu3MoOB

Hcropusi cTaHOBNIEHUSI U pa3BUTUS T€HETHKU Kak Hayku. Pabotel I'. Mennens, I
ne ®@pusa, T. Moprana. Ponb oTe4ecTBEHHBIX YUYEHBIX B Pa3BUTHH reHEeTUKHU. PaboThIH.
K. KonsuoBa, H. U. BaBunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, O. A.
Odunumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHE IMOHATHS M CHUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHBIC T€HbI, aJIbTCPHATUBHBIC MTPU3HAKHU, IOMUHAHTHBIN U PEIIECCUBHBIA MPU3HAK,
rOMO3UIr0Ta, TE€TEPO3UTOTA, YUCTasl JIMHUS, TUOPUIbI, TeHOTHUN, (peHoThrn. OCHOBHBIC
METOABl ~ TEHETUKH:  THOPUIOJIOTMYECKHH,  IUTOJIOTMYECKHH,  MOJIEKYJSpPHO-
TE€HETUYECKU M.

JdemoHcTpauuu

[Toptpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. BaBuinos,
A. H. benozepckuit, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeen-
Pecosckuil.



TaOnuips! u cxeMbl: «MeTobl TEHETUKI, « CXEMBbI CKPELIUBAHUS.
JlabopaTopuasipadora «/IpozodpunakakoObeKTTeHETHUECKUXUCCIICOBAHUITY.
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpeuiuBanue. [lepBeiii 3akoH Menaens — 3aK0H eTuHO00pasus
ruOpu0B nepBoro nokojeHus. IlpaBuno nomuHupoBanus. Bropoil 3akon Mengens —
3aKOH pacUIeIUIEHUs MNpU3HAKoB. lluTojormueckue OCHOBBI MOHOTHOPUAHOIO
CKpeuuBaHus. | umoresa 4ucTOTH raMer.

AHnanmusupyroneeckpeniupanre.l [poMexKyTOUHBIIXapaKTEpPHACIIE TOBAHNU.
Pacmennennenpu3HakoBIPHUHEIIOTHOMIOMUHUPOBAHUY.

HuruOpuaHoe ckpemuBanue. Tperuid 3akoH MeHzens — 3aKOH HE3aBUCUMOIO
HacJeI0BaHMs NpU3HAKOB. [{uToIornueckre OCHOBBI AUTHOPUIHOIO CKPEILIMBAHMS.

CuemnienHoe HacnenoBaHue mnpusHakoB. PabGotsl T. Moprana. CuemneHHoe
HAaCJICOBAHUE T€HOB, HAPYILICHHUE CUEIUICHUS MEXAY N'eHaMH. XPOMOCOMHAs TE€OPHS
HACJICACTBEHHOCTH.

I'enetnka mosia. XpOMOCOMHBIM MEXAHM3M ONPEIEICHUS I0JIa. AyTOCOMBI H
IIOJIOBBIE  XPOMOCOMBI. ['OmMOrameTHeli W rereporameTHbli moj. ['eHernueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enotun kak nenocrtHas cucrema. Ilmenorponuss — MHOKECTBEHHOE IEWCTBUE
resa. MHOXECTBEHHBIM  ajulenu3M. B3auMoOJeNCcTBHE  HEAJUIENBHBIX  T'€HOB.
Komremenraprocts. Onucras. Ilonmmmepus.

I'eHeTnyecKUil KOHTPOJIb PAa3BUTHUS PACTEHMM, )KUBOTHBIX M UYEIIOBEKA, a TAK¥KE
(U3HONOrMYECKUX IPOLIECCOB, MOBEACHUS M KOTHUTUBHBIX (yHKUUH. ['eHeTnueckue
MEXaHU3MbICUMONOTE€HE3a,MEXAHU3MbIB3AUMOIEH CTBUSICXO3IMH—TIaPA3ZUTH U

«XO3MH — MHUKpoOMOM». ['eHeTHYeckue acmheKTbl KOHTPOJss ¢  U3MEHEHUS
HACJIECTBEHHOW MH(OpPMaLMU B TOKOJEHUIX KJIETOK U OpTaHU3MOB.
JemMoHCcTpanun

[Toptpeter:I". Mennens, T.Mopras.

Tabmuubr u cxemsl: «llepBblii u BTOpoW 3akoHbl Mennens», «Tperuit 3akoH
Menpaens»,« AHAIM3upyoeeCKpeBanue», « Henmonnoe 1ToMMHUpOBAHUEY,
«CuernieHHoeHaclIeJ0BaHUENTPU3HAKOBY IP030PHIIb», « eHeTrka nonay,«Kapuorun
yenoBekay, «Kapuotunm npozodumis»y, «Kapuwotun nTuipl», «MHOKECTBEHHbBIN
aJuieIu3My, «B3auMoaeincTBrE IreHOBY.

OO6opymoBanue: MOJEb IS JEMOHCTPAIMKM 3aKOHOB €IUHOO0Opa3us TUOpUIOB
MEPBOTO TMOKOJICHUS] M PACLICIUICHUSI MPU3HAKOB, MOAEIb ISl JEMOHCTPAllUM 3aKOHA
HE3aBUCUMOTO HACJEIOBAHUS NPU3HAKOB, MOJIEJb JJIsi JEMOHCTPAlUHM CLETJIEHHOIO
HACJIEI0BaHMS MPU3HAKOB, CBETOBON MUKPOCKOT, MUKpompemnapart: «/[po3odumay.

IpakTnueckasipadora«l3ydeHnepe3yibTaTOBMOHOTHOPUIHOTOCKPEIIMBAHUS Y
TPO30(UITBI.

IpakTnueckasi padora «/3yueHue pe3ynbTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(PHITBD).



Temal3.3aK0HOMEPHOCTUM3MEHYMBOCTH

B3aumopeiictBue reHotuna W cpensl  npu  GopmupoBaHMH  (HEHOTHUTIA.
N3meHunBOCT, TpU3HAKOB. KayecTBEHHbIE W KOJIMYECTBEHHbBIC TPHU3HAKA. Bubl
M3MEHUYHMBOCTH: HEHACICACTBECHHAS U HACJICACTBCHHAS.

MoaudukannonHas  U3MEHUMBOCTh. Pomb  cpeasl B (hopMHUpOBaHHH
MoAu(UKAIIMOHHON M3MEHUYHMBOCTH. HopMa peakiiuu npusHaka. BapuanvoHHBIA psa v
BapuaimonHas kpuas (B. Moranncen). ColicTBa MOAU(PUKAITMOHHON U3MEHYUBOCTH.

I'enoTnnueckassn3MeHINBOCTEL. CBOMCTBAareHOTHITHYECKOMM3MEHUYNBOCTH.
BuapireHoTUIIHYEeCKONN3MEHYNBOCTH: KOMOMHATUBHAS, My TAIIMOHHASI.

KomOunaTuBHass W3MEHUYMBOCTh. MeH03 H TOJOBOM TIpollecC — OCHOBA
KOMOWHATHBHOM H3MEHUYHMBOCTH. POJIb KOMOMHATMBHOM H3MEHUMBOCTH B CO3JaHUH
T€HETUYECKOr0 pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTainmoHHass HW3MEHYMBOCTh. Buapl MyTalmui: TE€HHBIE, XPOMOCOMHBIC,
F'C€HOMHBIEC. CrnoHTaHHblE M WHAYUHPOBAHHBICE  MYTAllWH. SAnepupie wu
nuToruia3MaTuueckue myrtanud. ComMaTHYeCKHE MW TMOJIOBblE MyTanuu. [IpuydnHbI
BO3HUKHOBEHUSI MyTaliuid. MyTareHsl U MX BJIMSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTAI[MOHHOI'O TIpollecca. 3aKOH TOMOJIOTHYECKHX PSJIOB B  HACJIEIACTBEHHOMU
m3menunBoctu (H.W. BaBuiioB). BHesiepHas W3MEHUMBOCTh M HACJIEACTBEHHOCTb.

Dnueenemuxa u 3NUSEHOMUKA, PONbINULEHEMUUECKUX (DaAKMOPOBEHACIEO08AHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUZMOS.

JemMoHCcTpaLun
[Toprpetsr:I". ne®pu3,B.Noranncen, H.11.BaBuiios.
Taomuiel u CXEMBI: «Bunpr W3MEHUYMBOCTI, «MonudukanronHas

M3MEHYMBOCTH»,« KOMOMHATHBHASIM3MEHYUBOCTBY, «Me03y», «OIm1o10TBOPEHHUEY,
«I"enernyeckue3adboneBaHuAYEIOBEKA» ,« BUABIMY AN .

O6opynoBaHue: KHUBbIE M TepOapHble SK3EMIUIAPbl KOMHATHBIX pPACTEHUH,
pucyHku (dpoTtorpadum) ;KMBOTHBIX C PA3TUYHBIMA BUIAMH U3MEHYHUBOCTH.

JlaGopaTopnasipabora«lcciienoBaHne3aKOHOMEPHOCTEHMO AU (DUKAITMOHHON
M3MEHUYMBOCTH. [locTpoeHrEe BapuallmOHHOTO psiia U BAPUALMOHHON KPUBOM.

IpakTnueckass  pa6ora «Myrtanmu y  Apo3odmibl  (HA  TOTOBBIX
MHUKpOIIpenaparax ).

Temal4.I'eneTukavenoBexka

Kapuotun denoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAaHHUS T'€HOMA
yejoBeka. MeTopl M3yUeHHs] TeHETHKH YeJIOBEKAa: T'eHeajlornyecKui, OJM3HEIOBBIN,
UUTOTCHETUYECKNN, TOMYJISLUOHHO-CTATUCTUYECKUAN, MOJICKYJISIPHO-TEHETUYECKU M.
CoBpemMeHHOE  ONpEAENCHUWE  TIEHOTHIA:  IOJHOT€HOMHOE  CEKBEHHUPOBAHME,
FEHOTUIIUPOBaHWE, B TOM uucie ¢ nomombto [I[P-ananu3a. HacnencrBennsie
3a00JiIeBaHUsl 4YeJIOBEKA. [ €HHbIE M XPOMOCOMHBIC OOJie3HH uesoBeka. boiyiesHu c
HACJICJICTBEHHOM TMpPEIPaCHOIOKEHHOCThIO. 3HAYCHUE MEAUIMHCKOW TEeHETUKH B
MpEAOTBpAIICHUH W JICYEHWW TEHEeTHYeCKUX 3a0ojeBaHuMi uenoBeka. Menuko-
r€HETUYECKOCKOHCYIbTUPOBaHKEe. CTBOIOBBICKIETKU. I [oHATHE«TEHETUYECKOTO



rpy3a». ODTHYECKHE acCleKThl MCCIEIOBaHW B 00JacTH PEAAKTUPOBAHUS T'e€HOMAa U
CTBOJIOBBIX KJIETOK.

['enetnueckue  (GakTOpbl  MOBBINIEHHOW  UYYBCTBUTEIBHOCTH  4YEJIOBEKa K
buznueckoMy M XMMHYECKOMY 3arps3HEHHMIO OKpYyXaromie cpenpl. [eHeTnueckas
IPEAPACIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHUSIM.

JemMoHcTpanun

Tabmumer u cxembl: «Kapuotun denoBeka», «MeTOIbl W3YYCHHUS TEHETHKHU
yenoBekay, «I'eneTnueckue 3a00IeBaHMsI YETOBEKAY.

IpakTnueckasipadora«CocTaBICHUENAHAIA3POIOCIOBHONY.

TemalS.Cenekuusiopranu3mMon

JlomecTuKanus 1 CeleKlus. 3apoKICHUE CENEKINHU U JOMECTUKauuu. YueHnue H.
N. BaBunoBa o lleHTpax NPOUCXOXKIECHHS U MHOTO00pa3us KyJbTYPHBIX PACTECHUM.
Ponp ceneknum B CO3MaHMM COPTOB pacTeHUM W NOpPOJA KUBOTHBIX. CopTt, mopona,
mTaMM. 3aKOH TOMOJIOTMUECKHX pSAIOB B HacleICcTBeHHOM wu3MeHunBoctH H. H.
BaBuiioBa, ero 3HaueHue s CEIEKIMOHHON pabOTHI.

Meroabl  ceneknMOHHOM paboThl. McKyccTBeHHBI OTOOp: MacCOBBIE U
WHJUBUTyJIbHBIA. JTanbl KOMOMHAIIMOHHOM cenekiuu. VcnbiTanue nmpou3BoauTeIei
1o MOTOMCTBY. OTOOpP MO F€HOTUITYC MOMOIIBIO OLIEHKU (PEHOTHIIa TOTOMCTBA U OTOOP
10 TEHOTHIY ¢ oMo ananusa JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ1 CEJIeKIIMOHHON paboThl. PannaninoHHblil u
XUMUYECKUN MyTareHe3 Kak HCTOYHUK MyTaluil y KyJbTYPHBIX ()OpM OpPraHU3MOB.
Hcnonb3oBaHne TEHOMHOIO PEIAaKTUPOBaHUS W METOJ0B pekoMOuHaHTHbIX JIHK s
ITOJIYYEHHSI UCXOTHOTO MaTepHuaa i CEJICKIUN.

[Tonyuyenue nonumniaouaoB. BHyTpuBumoBas rubpuausanus. ban3kopoacTBEHHOE
CKpelniuBanue, win WHOpuauHr. HepoacTBeHHOE CKpellMBaHWE, WM ayTOPUIUHT.
I'erepo3uc u ero mpuuuHbl. Mcnosp3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. Ilpeomonenue Oecroaust MEXBUIOBBIX TUOpUIOB. JlocTkeHUs
CEJIEKIINU PACTEHUM U KUBOTHBIX. « 3€1E€HAS PEBOIIOYUSLY.

CoxpaHeHHE M W3YyYEHHE T'€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUN U X
JTUKUX POJWYEH UIsi CO3JaHMsI HOBBIX COPTOB U THOPHIIOB CEIBCKOXO3SWCTBEHHBIX
KYJIbTYp. M3yuenue, coxpaneHue u YNpagieHue 2eHeMmudecKumu  pecypcamu
CeNbCKOXO3AUCMBEHHLIX U NPOMBICAOBbIX — JICUBGOMHBLIX 8  Yeaax  VIAYUuleHus
CYUecmeyowux U COo30aHusi HOBbIX HOPOO, JAUHUU U KPOCCO8, 6 MOM UUCIe C
NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosulx uoeu u
nepcneKmuBHbIX MexHo102Ull.

JdemoHcTpanuu

IToptpersr: H. M. Basumos, W. B. Mwuuypun, I'. JI. Kapnewenko, II. IL
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupucxembl: « L{eHTPBITPONCX 0K ACHUTUMHOT000PA3HUSIKYIbTY PHBIX PACTEHHM
», «3aKOH TOMOJIOTMYECKUX PSIJOB B HACIEACTBEHHONW WM3MEHUYUBOCTHY,
«Metoapicenekiuny,«OTaanéHHasrnopuanzanus», « Myrtarenes».



Jlaboparopnasi padora «/3ydyeHue COpPTOB KYJBTYPHBIX PACTEHHH H IOPOJ
JOMAILHUX KUBOTHBIX).

JlabopaTopHasipaboTa«3ydeHUEMETOI0OBCEICKIIMUPACTCHHIN.

IIpakTuueckasipadbora«lIpuBuBKapacTCHUI».

IKcekypeusi «OCHOBHBIEMETOABIUIOCTUKEHUSICEIEKIIMUPACTEHUMMKUBOTHBIX (HA
CEJIEKUMOHHYI0 CTaHLHWIO, IUIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBI Yy4YacTOK, B
TEIJIMYHOE XO35MCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LEHTPA)».

Temal6.bHOTEXHOTOTHAMCHHTETHYECKAAONOTIOT S

OOBeKThI, UCTIOTB3yeMbIe B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, UX  XapaKTEpHUCTHKA. TpagumonHas OMOTEXHOJIOTUS:
xJiIe00MneyeHue, IIOJTyYEHHE KHMCJIOMOJIOYHBIX IIPOIYKTOB, BHHO/IETINE.
Mukpobuonoruyeckuit  cuHTe3. OOBEKTHI  MHKPOOMOJIOTMYECKUX  TEXHOJOTHUH.
[IpousBoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nganue TEXHOJIOTMM W HMHCTPYMEHTOB LIEJICHANPABIECHHOTO W3MEHEHHS H
KOHCTPYHMPOBAaHHsSI T€HOMOB C IIEIBIO ITOJIYYEHHS OPraHU3MOB M KX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEYAIOIINECs B IPUPOie OMOCUHTETUUECKUE Ty TH.

Kierounass wunxeHepus. MeTOApl KyJbTypbl KIETOK M TKaHEH pacTeHUN U
KUBOTHBIX. Kprobanku. Comarnyeckasi ruOpuan3anus 1 cCoOMaTUuecKuil SMOpHOreHes.
Hcnonb30oBaHWe TramionIoB B CEICKUUM PACTEHUU. [lonyueHue MOHOKIOHAbHBIX
anmumern. Mcnonv3zosanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX AHMUmMeNn 8 MeOuyuHe.
HckyccTBEHHOE  OIIONOTBOPEHME. PEKOHCTpYKIMS SHLEKIETOK M KIOHHPOBAHHE
KUBOTHBIX. MeToJl TpaHCIUIAaHTAllMM siAep KIETOK. [exwonocuu 0300poeieHus,
KYTbMUBUPOBAHUSL U MUKPOKIOHALHO20 — PA3ZMHONCEHUS  CeNbCKOXO3AUCNEEHHbIX
KYbmyp.

XpoMocOMHass M TeHHas WHXeHepus. VICKycCTBEHHBII CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantHblx [IHK. Cozoanue mpanceennvix opeanusmos.
JIoCTHKEHUS ¥ NEPCHEKTUBBI XPOMOCOMHOW M T€HHOW MHKEHEpPUU. DKOJIOTHUECKUE U
ATUYECKHE MPOOJIEMbI T€HHON HHKEHEPUH.

Menmuuunckue OuotexHonoruu. IloctreHomHas nudposas menuuuna. IILP-
IUarHocTuka. MeTaboJOMHBIN aHANIN3, TEHOLEHTPUYECKUI aHAJIW3 MTPOTEOMa YeJIOBEKa
JUIsL OLIEHKH COCTOSIHUSA €r0 370pOBbs. Vcronp30BaHue CTBOJIOBBIX KIIETOK. TaprerHas
Tepanusi paka. 3D-OuommxkeHepus s pa3pabOTKU  (QyHIAMEHTAIBHBIX OCHOB
MEIULMHCKUX TEXHOJOTUM, CO3/IaHNs KOMIUIEKCHBIX TKAHEW COYETAaHHEM TEXHOJOTHUU
TpEXMEpPHOrOo  OWONpuHTMHra U ckapdonauHra s pelieHus  3a7ad
MEPCOHAIIM3UPOBAHHON MEIULIUHBI.

Coznanmne BEKTOPHBIX BAaKIMH C LIEIBI0 00eCreueHrss KOMOMHUPOBAHHOM 3allUThI
OoT  BO30yauTenei OPBU, YCTaHOBJICHUE  MOJEKYJSIPHBIX ~ MEXaHU3MOB
¢dbynkmmnonupoBanusi PHK-coxepskamux BUPYCOB, BBI3BIBAIOIMIUX 0CO00O OIACHBIE
3a00s1€BaHUs YEIOBEKA U )KUBOTHBIX.



JdeMoHcTpauuu

Tabmmupmcxemsl: «Mcrnonb3oBanne MHUKPOOPTaHU3MOBBIIPOMBIIIEHHOM
IIPOU3BOACTBEY, «KiieTouHas nH)eHepus», «I eHHass HHKEHEepUs».

JlaboparopHasipadoTa«/13yueHre00bEeKTOBOMOTEXHOIOTHI.

IpakTnueckasipadora«llonydeHHEMOIOYHOKHUCIBIXIIPOIYKTOBY.

Jkcekypeust  «buorexHonmoruss < —  BaKHeWIIas — NpPOM3BOAMTENbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOJICTBO)).

11KJIACC

Tema 1. 3apo:kneHue W pa3BUTHE 3IBOJIONUOHHBIX TMPEICTABJIEHHH B
Onosiorum

OBomonnonHas teopus Y./{apsuna. [IpeAnoChUTIKMBOZHUKHOBEHUS TAPBUHU3MA.
KuznpunayuHasaestenbHocThY. J[apBuHAa.

JIBokylue cuibl 3BooIMK BUJIOB 1o Y. JlapBuHY (BbICOKass MHTEHCHUBHOCTD
Pa3MHOXEHUSI OPTaHU3MOB, HACJIEICTBEHHAs! U3MEHUNBOCTh, 00pb0a 3acyIlleCTBOBAHMUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOODP).

Odopmienne cunrernueckor Teopuu sBomtonuu (CTD). HelitpanbHas Teopus
sBoroIMU. CoBpeMEHHasl HBOJTIOIMOHHAsT OMOJIOTHA. 3HAYEHHUE BOIIOIUMOHHONTEOPUH
B (pOopMHUpPOBAHUYN €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdemoHcTpauuu

IToprpetsr: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.KroBbe,
Y. Jlapsun, C. C. UerBepukos, . U. lImansraysen, x. Xonaein, /. K. benses.

Tabmuiel u cxembl: «Cuctema sxkuBoit pupossl (o K. Jlunuew)y, «JlectHuna
KUBbIX cymiecTB (mo Jlamapky)», «Mexanusm (GoOpMUpPOBAHUS TMPUCTOCOOTICHUN Yy
pacteHuil U kuBOTHbIX (1m0 Jlamapky)», «Kapra-cxema mapmipyrta myrtemectBus Y.
HapBuna», «Haxoaku Y. dapBuna», «@opmbl 00pbObI 3a cyliecTBOBaHUE», «Ilopossl
rony6eit», «MHoroobpasue KynbTypHBIX GopM KamycTbl», «[lopoasl momamHux
KUBOTHBIX», «CxeMa oOpazoBanus HOBBIX BuUJOB (mo Y. [apBuny)», «Cxema
COOTHOILIECHHS JBUXKYIIMX CUJ 3BOJIOUUN», «OCHOBHBIE TOJIOKEHUS CHUHTETUYECKOU
TEOPUU IBOTIOLIMN.

Tema2.Muxkpo3Bo/onusineépe3yabTarbl

[Tonynsiuys Kak »l€MEHTapHas eAuHUIA 3BOJOIUU. COBPEMEHHBIE METO]IbI
OIICHKM TEHETUYECKOTO pa3HooOpa3usi W CTPYKTypbl momynsnuil. 3meHeHue
reHooHJa TOMyJSUU KAk »JJIEMEHTapHOE HSBOJIIOLIMOHHOE SIBICHHE. 3aKOH
reHetTuueckoro paBHosecus k. Xapau, B. Baitn6epra.

DOnemMeHTapHbIe (HAKTOPHI (IBMKYIITUE CHUITBI) IBOJIIOIMN. MyTaIllMOHHBIN MPOIIECC.
KomOunatuBHass wu3MeHUMBOCTh. Jlpei) TEHOB — ciydailiHble HEHaIpaBJICHHBIC
M3MEHEHUs YacTOT auieiedl B momymsnusax. O¢deKkT ocHoBarens. Ighgexm
Oymwin04H02020pbIUKA. CHUIICEHUe2eHemUYeCK020PA3H000Pa3Us: NPUUUHBIU



creocmeus. llposenenue s3¢ppexma Opetigha 2eno8 8 OONBUUX U MATLIX NONYAAYUSIX.

Murpamun.  M3omsauus — momynsiuuii:  reorpaduueckas  (IpOCTpaHCTBEHHAs),
OuoJiorudeckas (pernpoayKTHBHAs).

EctectBennbiii  0oTOOp — HampaBigomUiA  GakTop  3BOMIONUH.  DOpPMBI
€CTECTBEHHOTO orOopa: JBUKYILINAN, CTaOUIM3UPYIOLIUH,  pa3pbIBAIOIIHIA

(mm3pyntuBHbIf). [lomoBoit oTOop. BoO3HUMKHOBEHHE U 3BOJIOLMS  COLIUAIBLHOTO
MOBEJACHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCTh OpraHU3MOB KaK pe3yabTaT MUKPO3BOJIOIUH.
Bo3HrKHOBEHHETIPUCITOCOOICHUIY OPTaHI3MOB. ApOMOP(HO3BIMU A0 AT TAITHH.
[Tpumepbinpucnoco0IeHNily Opranu3MoB: MOPPOIOTHUECKHE, PU3U0TOTHIECKHE,

Oonoxumuueckue,noBeieHueckre. OTHOCUTENbHOCTRIPUCTIOCOOICHHOCTUOPTAHU3MOB.

Bun, ero «kputrepum U cTpykTrypa. BupooOpasoBaHue Kak pe3yJbTaT
MUKpPO3BOJIIOIMU. M3omsius — kintoueBor (aktop BuaooOpazoBanus. [yt u cnocoObl
BHU1000pa30BaHMUS: aJJIONaTPpUYECKOe (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTMYECKOE), «MIHOBEHHOE» (TONUIUIOUIU3aIus, rTuopuausanus). InurensHoCcTh
ABOJIIOLIMOHHBIX MTPOIIECCOB.

MexaHu3Mbl(hOpMUPOBAHUIONOIOTHYECKOTOPA3ZHOOOpa3usl.

Ponb 3BONIIOIIMOHHON OMOJIOTHMH B pa3pabOTKE HAYYHBIX METOJOB COXPAHEHHS
OouopazHooOpazusi. MUKPOIBOMIONKS W KOIBOJIOIHUS Mapa3uTOB U HX XO3SIEB.
MexaHu3Mbl(hOPMUPOBAHKS YCTOMYMBOCTUKAHTUOMOTUKAMUCIIOCOOBIOOPHOBICHEN.

JemMoHCcTpaLun

[Toprpetsr:C.C.YeTBepukos,2.Maiip.

Tabnunpicxembl: «MyTalMOHHAU3MEHUNBOCTHY, « [ [0y IS IIMOHHASICTPYKTYpa
Buaa», «CxemMa TposiBIeHUS 3akoHa Xapau—BaitnHOepra», «/IBrkyiue CHIIBI
ABOJTIIOLININY ,« DKOJIOTUUECKASU3OJISIIUATION YIS U CeBaHCKOM hopeny,
«I"eorpadrueckasu30aAUsIUCTBEHHUIIBICHONPCKOMMIIUCTBEHHHUILIBI 1Ay PCKOI,
«lTonyIMOHHBIE BOJIHBI YKMCIEHHOCTH XHWIIHUKOB M XepTB», «(Cxema IeulcTBUs
€CTECTBEHHOTO 0TOOpa», «DopMbl O0OpHOBI 3a cyliecTBOBaHUEY», «UHIyCTpUambHbIN
Menann3M» «OKuBblenckonaeMbiey,«] [oKpOBUTEbCTBEHHASIOKPACKAKUBOTHBIX»,
«IIpengynpexaarnasiokpackaXKuBOTHBIX», « PDU3H0IOrHYECKHEeadanTalun,
«IIpucnocobreHHOCTHOPTaHM3MOBUEEOTHOCUTENIBHOCTEY « Kputepunsunay,
«Bunsi-nBoitHuKN», « CTpYKTYpaBU1aBIpUpoie»,«CrocoObIBUI000pa30BaHUY,
«l"eorpaduueckoe BuUmOOOpazoBaHWE TPEX BHIOB JAHMABIIICH», «IKOJOTUIECKOE
BHUJI000pa3oBaHue BUAOB CHHUIY, «[lomummonasl pacteHuit», «KamycTHO-peneuHbit
THOPUIY.

O6opynoBanue: repOapul pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydejia MTHUIl U
3BEpeil ¢ MmpuMepamMu paszIMYHBbIX MPUCIOCOOJICHUH, dydyera NTHUI[ U 3Beped pa3HbIX
BUJIOB,I'epOapurpacTCHUMOIN3KUXBUIO0B,00pa30BaBIINXCAPAZTHIHBIMUACITOCOOAMH.

JlabopaTropHasipaboTa«BhIsIBICHUEN3MEHUNBOCTHYOCOOCHOTHOTOBHIA.

JlaGopaTopnasi padora «IIpucnocoOiaeHns OpraHu3MOB MW HMX OTHOCHTEIIbHAs
1IEJIECO00PAZHOCTHY.



JlaboparopuasipadboTa«CpaBHEHUEBUIOBIIOMOP()OIOTHYECKOMY KPUTEPHUIO».

Tema3.Maxkpo3BoOuusineépe3yaibTarTbl

Meroabl u3ydeHHs MakpolsBoonuu. [lameoHTomOrnyecknue MeToAbl H3yYEHHUS
sBomonnu. [lepexomupie GopMbl 1 PUIIOTEHETUUYECKHUE PSAABI OPTaHU3MOB.

buoreorpaduueckue meTonbl uzydeHus sBontonuu. CpaBHeHue (Giaopbl U GayHbl
MaTEpPUKOB U OCTpOBOB. buoreorpadguueckue odnactu 3emiau. BuIbl-3HAEMHUKU U
PEIUKTHI.

OMOpPHONIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOABl H3yUeHUs
BONIIOLMU. ['eHeTHYecKMe MeXaHU3Mbl SBOJIOUMKA OHTOT€HE3a W MOSBICHUSA
ABOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHbIE OpPraHbl. PyaumeHTapHbIE
OopraHbl U ataBU3Mbl. MOJIEKYJIIpHO-TEHETUYECKHUE, OMOXMMUYECKNE UMAaTeMaTHYECKUE
METOAbl H3Yy4YEHHUS HBOMIOUMH. ['OoMonormuyHble TeHbl. (COBPEMEHHBIE METOIBI
MOCTPOEHUs (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIEMY TALIMMUIBOJIFOLIUSIT€HOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBWiia) SBOJOUUU. [lpunyun cmeHnvl @OYHKYUIL.
HeoOpatumocTs 3Bosouuu. ApjantuBHas paavanus. HepaBHOMepHOCTh TEMIOB
ABOJIIOLIMH.

JemMoHCcTpaLun

[Toptpets: K.M.bap,A.O.Koanesckuii, ®. Mromiep,d.1 ekkels.

Tabmuupl U cxembl: «DUIOreHETUYECKUH Pl JOWAAN», «ApPXEONTEPUKCY,
«3Bepo3yosiedaiepb»,«Crerouedansn, «Punnoputen»,«CeMEeHHBIETTATIOPOTHUKIY,
«buoreorpaduuecknezonp3eMany,«peiiproHTHHEHTOBY, «Pennk T, «HauanbHbie
CTaAuu SMOPUOHAIBHOIO PA3BUTHUS MO3BOHOYHBIX >KMBOTHBIX», «l OMOJIOTMUHBIE M
aHAJOTMYHbIE OpraHey, «PyauMeHTb», «ATaBU3MBD)Y, «XPOMOCOMHBIE HaOOPbI
YyeloBeKa W WuMIaH3e», «l7aBHble  HampaBieHUs  JBodonum»,  «OOmme
3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJJIEKIIMHM, TepOapuu, MYJSDKA —HCKOMAEeMbIX  OCTaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAapHBIX OpPraHoOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Temad.IIpoucxoxaeHnenpasBuTHEKU3HUHA3eMJIe

HayuHblerunore3slnpoucxoxaeHus >ku3HuHa3emse.AOuoreHes HMaHCIepMusl.
JloHayuHble TMpPEACTaBICHUS O 3apOoXKICHUU JKU3HM (KpeallMoHu3M). [umnoresa
MOCTOSIHHOTO CaMO3apOXKAEHUsI KU3HU U €€ onpoBepxkenue onbitamu D. Pemgu, JI
Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue ®KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tallbl HEOpPraHuuecko sBomtonuu. IlnanerapHas (reonoruyeckas)
HBOJIIOLIMA. XUMHUYECKasi 3BONIONUSA. AOMOTEHHBI CHHTE3 OPraHUYECKUX BEILECTB M3
Heopranmyeckux. Ombir C. Mwmepa u I'. FOpu. OOpa3zoBaHue MNOIUMEPOB U3
MoHoMepoB. KoarnepBarnas runoteza A. M. OnapuHa, runore3a nepBUYHOTO OyIbOHA
Jlx. Xonneitna,renetndeckasrunore3al .Mémnepa.Pu6ozumer(T.Yek ))urumnoresa
«vupaPHK» Y .I'un6epra. @opmupoBanneMeMOpaHUBO3ZHUKHOBEHUETIPOTOKIIETKH.



Hcropust 3emiin 1 MeToAbl €€ m3ydyeHus. Mckomaemble OPraHMYeCKHe OCTaTKH.
['eoxpononoruss u e€ wmetoapl. OTHOcUTENbHAsT M aOCOJIOTHAS TE€OXPOHOJOTHS.
['eoxpoHoJIOrNYECKast MKaja: 30HbI, dPbI, IEPUOIbI, STIOXU.

HauvanbsHble 3Tanel opraHndeckor 3BOJMONUU. llosBIEHHME M 3BOMIONUS NEPBBIX
KJIETOK. DBOJIIOLMS MeTabonu3Ma. Bo3HUKHOBEHKE MepBbIX 3KocucTeM. COBpEMEHHbIE
MUKpOOHBIE OMOIUJIEHKM KaK aHaJior MepBbIX Ha 3emuie cooOlmiecTB. CTPOMATOJMTHI.
[IpokaprOThI U 3YKapHUOTBHL.

[Ipoucxoxaenue sykapuoT (CHUMOHMOTreHe3). DBOJIOLHUOHHOE MPOUCXOXKICHUE
BUpYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPraHW3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUU BBICHIUX pacTeHud. OCHOBHBIE apoOMOPQO3bI
pacTteHui. Beixon pactenuid Ha cyury. [losBiIeHuEe CIIOpOBBIX PACTEHUM U 3aBOCBAHUE
nmu cymm. CemeHHble pacTeHus. [IponcxoxneHne NBETKOBBIX PaCTEHUM.

OcHOBHBIE 3Tallbl 3BOJIOLUMHU KUBOTHOro Mupa. OcHOBHBIE apoMop(o3bl
AKUBOTHBIX. Benackas ¢gayna. KemOpuiickuii B3pbIB — OSIBJIEHUE COBPEMEHHBIX THIIOB.
ITepBbie  xopmoBbie KUBOTHBIE. JKW3HBP B BOJE. OBOJIOUUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampudbuit n pentunuii. [lpoucxoxaeHre MICKONMUTAIONIMX U TTHII.
[Mpunuun xmroyeBoro apomopdosa. OcBoeHHe OECIIO3BOHOYHBIMU U MO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

PazBuTHe ku3HM Ha 3emiie IO 3paM M MEPUOJAM: apXeu, MPOTEPO30H, NaJIE030M,
Me3030H, KalHOo30i. OO0Ias XapakTepuCTUKa KJIMMara M TeO0JOTMYECKHX MPOLECCOB.
[TosiBeHne M paciBET XapaKTEPHBIX OPraHu3MOB. YTJeoOpa3oBaHUE: €r0 YCJIOBHUS U
BIIMSIHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpAHUS — DKOJIOTHYECKHE KPU3UCHI Tpouuioro. IlpuyuHbl u
CIEACTBUS MAacCCOBBIX BbIMHUpaHUW. COBPEMEHHBIM 3KOJOTMYECKUM KPHU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudyeckoro wwupa. [lpuHuunel kiaccudukauuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIBI OPTaHU3MOB.

JemMoHCcTpanun

[Toprpetsr: @. Penn, JI. Cnammanuanu, JI. Ilacrep, M. 1. Meunukos, A. U.
Omnapun, x. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxemsl: «Cxema ombita @. Peauy, «Cxema ombita JI. Ilactepa mo
M3YUYCHHIO CaMO3apoKIeHUs )KU3HN», «Cxema onbita C. Musuiepa, I'. FOpw», «3OTtansl
HEOPraHUYECKOW IBOJIOLUN», «l'eoxXpoHonornueckas wmkaina», «HavamnpHble >Taribl
OpraHUYECKONIBOMIOINI,«CXxeMaoOpa30BaHUAIYKAPHOTITY TEMCUMONOTEHE3a,
«CucremaxuBounpupoas»,«CTpoeHuEeBUpyCca»,« ApoMop(Po3bIpacTeHUI,
«Purnogputh»,«OIHOKIETOUHBIEBOAOPOCIN» ,« MHOTOKJIETOYHBIEBOJIOPOCIINY,

«Mxwn», «llanopotHukm», «l'onocemMeHHble pacTeHus», «Opraibl IIBETKOBBIX
pacTeHui»,«CxeMapa3BUTHSKUBOTHOTOMUPA»,«APOMOP(PO3BIKUBOTHBIX Y,
«IIpocreiimmen, «Kumeunononoctasien, «I Inockueuepsmy», « HI1IeHUCTOHOTHEY,
«PB10b»,«3eMHOBOIHBIEM, «I IpecMbIkaronuecs, « I ITuub, « MiekonuTaronue,



«Pa3BUTHEKNZHUBAPXEUCKOUIPEN,« PA3BUTUEKUZHUBIIPOTEPO30NCKOUIPEY,
«Pa3BUTHEKUZHUBIIAICO30MCKONIPEN,«Pa3BUTUEKUZHUBME3030UCKOUIPEN,
«Pa3BUTHEKU3HUBKAWMHO30MCKOMIPEN» ,« COBPEMEHHASICUCTEMAOPTAHUYECKOTO MUPA.

OO6opynoBanue: repOapuyl paCTCHUN Pa3IUYHBIX OTAEIOB, KOJUICKIIMUHACEKOMBIX,
BJIQXKHBIE TMpernapaTbl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUH WIJTIOKOXKHX,
CKEJIETHI I03BOHOYHBIX KUBOTHBIX, Uy4esa MTULl U 3BEPEU, KOJUIEKIIUA OKaMEHEIIOCTEN,
MOJIE3HBIX UCKOIAEMBIX, MYJISI>KM OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupryaabnasa JjabopatopHas padora «MojenupoBanue onbITOB Musiepa—
IOpu no u3ydyeHnro abMOT€HHOIO CHHTE3a OPraHWYECKHX COEAMHEHUN B MEPBUYHON
aTMocdepe».

JlaGopaTopnas padora «/3yueHrne U ONUCaHUE UCKOMAEMbIX OCTATKOB JPEBHUX
OpPraHU3MOB.

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHUS PACTEHHUI pa3HBIX
OTJIETIOBY.

IIpakTnyeckas padora «M3yueHne OCOOEHHOCTEH CTPOEHUS IMO3BOHOYHBIX
KUBOTHBIX».

TemaS.IIpoucxoxkaeHneve/10BeKa—aHTPONIOT eHe3

PaznenpinzagaunanTponosioruu. MeToaplaHTPOIOJIOTHH.

CraHoBiIEHHE TPEACTaBICHUN O MPOMCXOXKICHUM YeEJIOBEKAa. PeaurnosHsie
BO33peHU. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeka € KMBOTHBIMU. CHCTEMATHYECKOE ITOJIOKEHHE YEJIOBEKA.
CBueTENbCTBA CXOJCTBA YEJIOBEKA C KMUBOTHBIMU: CPABHHUTEIBbHO-MOP(OIOrHYECKUE,
sMOpHoIoTHYecKue, (PU3H0I0ro-0MOXUMHUUECKHe, noBeaeHuYeckre. OTIndms yeaoBeKa
OT KUBOTHBIX. [IpsAIMOXOKIEHHE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOW CHUCTEMBI.

JBrxymuecunbl(pakTopbl )JaHTPONOreHe3a: 0M0JOTNYECKHUE, COLIMATIbHBIE.
Co0THOIIEHNEONOIOr MUECKUXUCOLIMATIBHBIX (D aKTOPOBBAHTPOIIOTEHE3E.

OcHOBHBIE cTaauu aHTponoreHe3a. PaHHMe 4enoBekooOpazHble 00€3bSIHbI
(IpOKOHCYNBI) U paHHHE MOHTHUJBI — OOIIME MPEAKH YeTOBEKOOOpa3HBbIX O00E3bsIH U
JMOe. ABCTPaJONUTEKH — JBYHOTHE MPEAKH JIIOAEH. YeloBeK yMenblil, NEpBbIE
M3TOTOBJIEHUSI OPYAMM TpyHa. UesoBeK NpsSMOXOISAIIMN U NEPBBIM BBIXOJ JIFOACH 3a
npenensl Adpuku. UenoBek reienbOeprckuii — oOIMMM MpesoK HeaHAepTaTbCKOro
YEeJIOBEKA M YEJIOBEKa pa3yMHOro. YenoBeK HEaHAEPTANbCKUM KaK BHJI JIIOJEH
XOJIOOHOTO KJIMMaTa. YemoBeK pa3yMHbII COBPEMEHHOI'O THUIIA, JEHUCOBCKUN YETIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npesenamu Adpuku. [lageorenerrka u maaeoreHOMUKA.

OBOJIONMST COBPEMEHHOTO 4YeJioBeKa. ECTeCTBEHHBIM OTOOpP B  MOIMYJISIUAX
yesoBeka. MyTanoHHbIN niporiece U nomumopdusm. [lonynsiuronHbie BOIHBI, apeiid
Ie€HOB, MUTpanus U «3(pQPexT ocHOBATENSH B MOMYJIALUIX COBPEMEHHOTO YeJIOBEKa.



Yenoseuyeckne pacel. Ilomsatne o pace. bosbmme pacel: eBporeongHas
(eBpa3uiickas), aBCTpaJO-HETPOMIHAs (SPKBAaTOpUAJIbHAsI), MOHIOJOWJHAs (A3MATCKO-
amepuKaHckasi). BpemMs W myTH pacceleHus UeloBeKa IO TIuIaHeTe. EIuHCTBO
yeynoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacusma. [Ipucnoco6ieHHOCTh
YesloBeKa K pa3HbIM YCIOBUSM OKpY’Karollel cpeabl. BiusHue reorpaguueckoit cpeabl
u apeiida reHoB Ha MOP(OJIOTHIO U (PU3UOJIOTHIO YEIOBEKA.

MexaucIUIUIMHApHBIE METOIbI B (pu3nyeckoi (OMOIOrHYecKoil) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS AHTPOMOJIOTHSI W MAJICOAHTPOIOJIOTUSl YEJIOBEUECKUX TOIYJISLUM.
buocounansHbpie HUCCIEAOBaHUSA MPUPOABI UeNoBeKa. MccimenoBaHWe KOABOIIOLHMH
OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JemMoHcTpanun

[Toprpetsr:Y. dapsun,JI.JIukn, .. Poruackuin, M.M.I'epacumos.

Tabnuipircxembl: «MeToIBIaHTPOTIOJIOT N, «[ 0JIOBHOMMO3I4eI0BEKAY,
«YenoBekooOpa3Hble  00€3bsiHBI»Y, «CKENeT 4enoBeKa M CKEJeT IIMMIIaH3e»,
«PynnMeHThIMaTaBU3MbDY, « /| BHIKYIIMECHIIBIAHTPOIIOT €HE3a» ,« DBOJIFOLIUOHHOE
IPEBOYEIIOBEKA»,« ABCTPAIONUTEK», «HETOBEKYMEIBIIN,« HEIIOBEKITPAMOXOISIIIINI,
«JlenncoBckunuenoBek»«Heanaepranpuby,« KpomanboHIBD,«I [peiknuenoBexkay,
«OTanpIIBOIIOIUHUYEITIOBEKA», «PackruenoBekay.

OO6opynoBanue: MyJSDKH OKaMEHEJIOCTEH, MPEeAMETOB MaTe€pUalbHOW KYJIbTYpPHI
MPEAKOB YENOBEKa, penpoAaykuuu (pororpaduu) KapTUH ¢ MHUDOJIOTHUECKUMU U
OMONENCKUMHU  CIO)KETaMH  MPOUCXOXKACHUS  4YeloBeka, (¢oTorpapuu  HaXOAOK
MCKOITa€MBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIIb Yepera YelIoBeKa U yepena
IIMMIIAH3€, MOJENb KHUCTH 4YeJIOBEKa W KHUCTH IIMMIIAaH3€, MOJEIU Topca IMPEeaKOB
YEJI0BEKa.

JlaGopaTopHasi pabdora «/3ydeHrne ocoOCHHOCTEH CTPOSHHUs CKejeTa 4yeoBeKa,
CBS3aHHBIX C IPSIMOXO0XKJICHUEM).

IIpakTnuyeckasipadora«l3ydeHNEIKOIOTNYECKUXaAANTAlUAYETIOBEKAY.

Tema 6. Jkogorusa — Hayka O B3aMMOOTHOLICHHMAX OPraHU3MOB M
HAIOPraHM3MEHHBIX CHCTEM C OKPY/KaKIel cpeaou

3apoxkneHue u pa3BuTue 3kosioruu B Tpyaax A. 'ymbonsara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl ¥ 3agauu 5KOJIOTHUHU.
CBs13b PKOJIOTUH C APYTUMH HayKaMHu.

Metonel skonoruu. IloneBeie HaOmOAeHHS. ODKCIEPUMEHTHI B SKOJIOTHH:
npuponHble UM jaboparopHble. MopaenupoBaHue B 3KOJOTUH. MOHUTOPUHT
OKpY’Karollel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00ATLHBIH.

3Ha4YEeHUE SKOJIOTMYECKUX 3HAHUM JUJIS YEJIOBEKA. JKOJIOTHYECKOE MUPOBO33PEHHE
KaKk OCHOBa CBS3€H YeloBeYeCTBA C MpUpPOAoM. POpMHUpPOBAHUE DKOJIOTUYECKOU
KYJIBTYPbI M 3KOJOTUYECKON IPaMOTHOCTH HACEJIEHUS.

JdemoHcTpanuu

[Toptpetsi:A. I'ymbonsar, K. @. Pynse, H. A. CeBeprios, 2. I'ekkensb, A. Tencnu,
B. H. Cykaués.



Tabmuner m  cxeMbl: «Pa3nmensl skonorum», «Mertoawsl skojorum», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEN CPEIbI».

JlaGopaTopHasipabora«/3y4eHNEMETOOBIKOIOTHUECKUXUCCIEA0OBAHUI.

Tema7.0pranusMbincpe1a00MTAHUSA

Okojorudeckre (akTopbl W 3aKOHOMEpPHOCTH uX aeWctBusa. Kiaccudukamms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKHE, OWOTHYECKHEe, aHTpomoreHneie. OOmme
3aKOHOMEPHOCTH JIEHCTBUSL dKoyornuueckux ¢aktopoB. [lpaBuno mumuumyma (K.
Mnpenrens, HO. Jlubux). TonepaHTHOCTb. ODBpUOUMOHTHBIE H CTEHOOMOHTHBIE
OpraHU3MBL.

Abuotnyeckue ¢akrtopbl. CBeT Kak sKonornueckuit axtop. JlelicTBue pasHbIx
YYaCTKOB COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJOTMYECKHE TPYMIbl PACTEHUN U
KUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUTHaNIbHAsA poJib cBeTa. DOTONEPUOIU3M.

Temneparypa Kak 3Kojormueckuii ¢akrop. [elictBue TemmepaTypbl Ha
opranu3Mbl. [lOMKHIIOTEPMHBIE M TOMOWOTEPMHBIE OpPTaHU3MBI. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak oaxonorumdeckuit Qakrop. Ilpucnocobnenust pacTeHUil K
noJJepKaHuio BojgHOro Gamnanca. Kiaccuukanus pacTeHuil 1Mo OTHOLIEHHUIO K BOJE.
[Ipucnoco6neHus )KMBOTHBIX K M3MEHEHHIO BOJHOIO PEXUMA.

Cpenpl o0OuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, ITOYBEHHAas,
riyOWHHas MOANOYBEHHAas!, BHyTpUopranu3sMeHHas. OU3NKO-XUMHUYECKHUE OCOOEHHOCTH
cpen obuTaHust opraHu3MoB. [Iprucnoco6ieHns: OpraHu3MoB K JKU3HU B Pa3HbIX Cpeax.

buonornyeckue putMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE M TOJUYHbBIC
putMbl. [Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM yCIIOBUN KU3HHU.

XKuznennsie ¢opmbl opranuzMoB. [loHsarue o xu3HeHHOU (Qopme. KU3HEHHbIE
(bopMbl pacTeHMil: JaepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBBHI,
onHosieTHUE TpaBbl. JKu3HeHHble (OPMBI >KMBOTHBIX: TUAPOOUOHTHI, T'€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropel. Buasl OMOTHYECKHMX B3aMMOJEUCTBHUIl: KOHKYpPEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero Qopmel. Ilapasutusm, Koomepamusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxjieOHU4YecTBO). HeTpoduueckue B3anMoeiicTBUs
(Tommueckue, dopudeckue, padbpuueckue). 3HaUyeHHEC OMOTHYECKUX B3aMMOCHCTBUIMA
JUIA CYILIECTBOBAHMSI OpPraHM3MOB B cpele ooOurtaHus. [IpuHIUMI KOHKYPEHTHOTO
UCKITIOYEHHUSI.

JdemoHcTpauuu

Tabmuubr u  cxembl: «Okojoruueckue (akTtopel», «CBETOBOM  CIEKTpPY,
«JKOJOTMYECKHAE TPYNIbl XUBOTHBIX IO OTHOLIEHHUIO K CBETY», «TE€ITOKpOBHBIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE  KHUBOTHBIE», «DU3HOIOrMYECKUE  aJanTaluu
KUBOTHBIX»,«CpeIbloOUTaHUIOPTaHU3MOBY, « BHOIOTHYECKUEPUTMBDY,

«Kuznennoie (opmbl pacteHuid», «KuzHeHHble (HOPMBI KMBOTHBIX», «IKOCHCTEMA
LIMPOKOJIMCTBEHHOT0JIECA»,« DKOCUCTEMaxBOMHOTOIECa» «Llenunuranusy,
«XunmanuectBoy, «[lapasuruzm»,«Konkypennus»,«Cumonosy, « KommeHcamuzm.



O6opynoBanue: repOapuul paCTCHUI 1 )KUBOTHBIX, MPUCITOCOOJIEHHBIX K BIIUSTHHUIO
Pa3IMYHBIX HKOJIOTUYECKUX (PAKTOPOB, repOapvu CBETONIOOMBBIX, TEHEMIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHHM, CBETOJNIOOMBBIC, TEHENIOONBBIE M TEHEBBIHOCIUBBIC
KOMHATHBIE pacTeHHsi, TepOapuu W KOJUICKUHUU TEIUIONMIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYMBBIX pAaCTEHUW, dYyyena MTHL W 3Bepeil, repObapuum pacTeHHi,
OTHOCAIIUXCS K Turpoduram, Kcepopuram, Me30(puTaM, KOMHATHBIC PACTCHUS JAHHBIX
TPyII, KOJUIEKIIMU >KUBOTHBIX, OOMTAIOIIUX B Pa3HBIX Cpenax, repdapuu U KOJJICKIUU
pacTeHUN W >KMBOTHBIX, OOJIAJAIONIMX YepTaMHU MPUCIIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIIOBUM JKM3HU, TepOapuM W KOJUIEKIUUM PACTEHUH U KUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUU >KMBOTHBIX, YYACTBYIOIIMX B Pa3THYHBIX
OMOTUYECKHUX B3aUMOJICUCTBUSIX.

JlaGopaTopnas padora «BrisiBneHre mpucnocoOJieHH OPraHu3MOB K BIIUSHUIO
CBETa».

JlaGopaTopHas padora «BrisiBneHre mpucnocoOJeHU OpraHu3MOB K BIIUSHUIO
TEMIIEPATYPbD».

Jlaboparopnasi pabora «AHAaTOMHUYECKHE OCOOCHHOCTH DPACTEHHM U3 Pa3HBIX
MECT OOUTaHUS.

Tema8.9K0/10rusIBUIOBUNIONMYJISA NI

DKOJIOTUYECKUE XapaKTepucTuku mnonyisnuu. [lomynsuus kak Ouosiormyeckas
cucrema. Polib HEOJHOPOIHOCTU Cpelbl, (PU3MUECKUX OaphbepoB M OCOOEHHOCTEH
Ouonorud BUAOB B (OPMHUPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYPhI TOIYJISIUH.
OcHOBHBIE TTOKA3aTEIU MOIYJSLHUHA: YACIEHHOCTh, TUIOTHOCTh, BO3pACTHAS WU IOJOBas
CTPYKTYypa, pOKAaE€MOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIHS.

Dkoynoruyeckass CTpykTypa mnomyssanuu. OIEeHKa YUCIEHHOCTH IMOIYJISLUN.
Jlunamuka momyJsauuu W e€ peryisuus. bHOTHYeCKHUH TMOTEHIMANl MOMYJISIUY.
MopaenupoBanue auHaMHuKUA mnonyisiuud. KpuBble pocTa YHCICHHOCTH TOMYJISIIUH.
Kpusble BekuBaHUs. Perymsius YucaeHHOCTH MOMYJISIIHN: poib (haKTOPOB,3aBUCSIIINX
Y HE 3aBHUCSIINX OT IJIOTHOCTHU. DKOJIOTHYECKHUE CTpaTeruu BUaoB (r- u K- crparerun).

[Tonstue 06 skosiornvyeckor Huie Buga. Mectooouranue. MHoromepHas MoJielb
skosiornueckor Humu Jx. WM. XarumHcoHa. Pa3Mmepbl 3KOJOTMYECKOW HMUIIIM.
[ToTeHumanbHas U pean30BaHHAs HUIIIY.

Bug kakcucremanonysanuil. ApeanbiBUA0OB. BUIBIMUXKU3HEHHBIECTPATETUH.
DKOJOTUYECKUEIKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS U MUTpaIluil >KUBOTHBIX. buosiorndeckre WHBa3UU
Yy>KEpOJHBIX BUIOB.

JdemoHcTpanuu

IToprper:I:x.1. XaTunHCOH.

Tabmuibl ©W  cXeMbl:  «ODKOJIOTHYECKHME  XAPAKTEPUCTHKU  TOMYJISIIUNY,
«ITpocTpaHCTBEHHAACTPYKTY PANONyIsILUN» ,« B0o3pacTHhIENUPAMUIBITIOMY LI,



«CKopoCTh3aceNneHUSINOBEPXHOCTU3EMIINPA3TUYHBIMUOPTraHU3MaMm»,« MOIeIb3KOI0TH
yeckou Hum Jx. Y. XatanHcoHay.

O6opynoBanue:repobapurpacTeHu, KOJIEKIIM AKUBOTHBIX.

Jlaboparopuasipadota«lIpucrnocoOneHusICeMSIHpaCTEHUMKPACCETICHUIOY.

TeMa9.9K0J0rusIco00IeCTB. IKOJTOrHIeCKHECHCTEMBI.

CooOmectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3M MeEXIy
OpraHu3MamH B OMOLIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHATBHBIE OJOKH
OpTraHU3MOB B 3KOCHCTEME: MPOAYILIEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpodudeckue menu u cetrn. AOHOTHIECKHE OJI0KH IKOCUCTEM. [10UBBI U UITHI B
sKocHucTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTUH B SIKOCUCTEME.

OcCHOBHBIE TMOKa3aTENIN KOCUCTEMBbl. buomacca W mpoAyKuus. DKOJIOTHYECKUE
MUPaMUJIbl YUCesl, OMOMACChl U SHEPTHUU.

Junamuka sxocucmem. Kamacmpoghuuecxue nepecmpoiixu. @aykmyayuu.
HamnpaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. llepBuuHbie u
BTOPUYHBIE CYKIECCUM U UX NMPUYUHBI. AHTPOIOTCHHBIE BO3JEHUCTBUS HA CYKIIECCHUHU.
KnumakcHoe coobmiectBo. buopasHooOpasue M MOJHOTa KPYroBOpOTa BEIIECTB —
OCHOBAa YCTOMYMBOCTU COOOIIECTB.

[IpupoanHbie 3KOCUCTEMBI. IDKOcuUcmeMmvl 03Ep U peK. IKocucmemvl Mopeu U
oxeano8. Ixocucmemvl MYHOp, 1€CO8, CMenel, nyCmbvlitb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATpPO3KOCHUCTEMA. ArponeHo03. Pasznuuus mexay
AHTPONOTCHHBIMHU M IPUPOJHBIMU SKOCHUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojickas diopa u
(dayna. CunanTponu3zanusi ropojckorl (ayHsl. buojornueckoe W X03MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUU OpPraHU3MOB B
IKOCHCTEMaX. Ponbkackaono2odpgekmausudos-30ugukamopos  (Kiouesvlxeuudos)s
@yHKyuoHuposanuu sxocucmem. IlepeHOC SHEPrUM M BEIIECTB MEXIY CMEKHBIMU
AKOCUCTEMaMH. YCTOMYMBOCTh OPTraHM3MOB, MOMYJISIUA M 3KOCHCTEM B YCIOBHUSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmbl 6030eticmeus 3a2pA3HeHUll PpA3HbIX MUN08 Ha CyOOp2aHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX, OCHOBbL IKOJIOSUYECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  6030eucmeusd.  MeTodoJoTusT ~ MOHHUTOPHHIA
€CTEeCTBEHHBIX U AaHTPOIIOTEHHBIX YKOCUCTEM.

JdemoHcTpauuu

[ToptpeTt:A.JIx. Tencnu.

Tabmuubl u cxeMbl: «CTpyKTypa OHOIIEH03a», « IKOCUCTEMA IUPOKOTUCTBEHHOTO
neca», «IJKOCHUCTEMa XBOWHOro Jecay, «DyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB B
skocucreMe», «KpyroBopor BemecTB B 3kocucteme», «llenu nurtanus (mactoumiHas,
NETpUTHAsA)», «DKOJIOTHYECKass TMUpaMHUa YHCe», «OIDKOJOorhueckas mnupamMuia
Ouomacch»,«IKoJoruuecKasnupamMmuaadHeprun»,«O0pa3zoBaHne0010Tay,



«IlepBuuHas cykueccusi», «BoccraHoBiaeHuE Jeca Mociae moxapay, «IKOCHCTEMa
03epa»,«ArponeHo3»,«KpyroBopoTBeniecTBUIOTOKIHEPIrHUBATPOLIEHO3EY,
«IIpumepbrypbosKOCHCTEM.

OO6opynoBanue: repdapul pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dyuella MNTHUI[ U
3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYIIMX PACTEHUM, aKBapUyM KakK MOJIEIb
HKOCHUCTEMBI.

IpakTnueckasipadora«3yueHrnenonucaHueypo0IKOCUCTEMBD.

JlabopaTtopnasi paGora «M3yueHume pasHOOOpa3wsi MEIKUX ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYPCUAKIKCKYPCUSABTUITAYHBIN ouoreoneHo3(BAyOpaBy,0epe3HsIK,
€JIbHUK, HA CYXO/I0JIbHBINA UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKypeusi «IKCKypcUsi B arpos’kocucreMy (Ha Tmoje WId B TEIUIMYHOE
XO3SIUCTBO)».

Temal0.buocgepa-riaodanbHassIKOCHCTEMA

buocpepa — oOmennanerapras o0ojouka 3eMiM, TA€ CYIIECTBYET WM
CylLleCTBOBaJIa *MU3Hb. Pa3zButue mnpexacraBineHuil o Ouocdepe B Tpynax I. 3rocca.
VYuenue B. . Bepnanckoro o ouochepe. O6mactu 6uocheps u e€ cocras. JXKupoe
BEILECTBO OMOC(hEphI U €ero PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdepnl. OcobeHHOocTH Ouochepsl Kak
rJ100aNbHOM d3KOcHCTeMBbl. JlnHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEILIECTB U OMOr€OXMMHMYECKHE LHUKIbI (YIJIepoaa, a3oTa). PUTMHUYHOCTH SIBIEHUN B
ounocdepe.

3oHansHOCTh OMOcheprl. [lonstre o Ouome. OCHOBHBIE OMOMBI CYIIW: TYHIPA,
XBOWHBIE Jieca, CMEIIIaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENU, CaBaHHBI, MYCTHIHH,
TPOMMUYECKHUE JIeCa, BHICOKOTOpbs. Kiaumar, pacTUTENbHBIA U KUBOTHBI MHUpP OHOMOB
CYILH.

CrpykTtypa U (QyHKIHS >KUBBIX CHUCTEM, OIIEHKA HUX PECYpCHOTO MOTEHIMAalIa U
Oonoc@epHbIX PYyHKIUH.

JemMoHCcTpanun

[Toptpetsi: B.1.Bepnaacknii,d.31occ.

Ta6mumpicxemsr: «I eochepri3emany,« KpyropoporazotaBnpupoe»,
«KpyroBopor yriepoga B npupone», «KpyroBopor Kuciopoga B - MPUPOIEH,
«KpyroBopoT BozibI B ipupoae», «OCHOBHBIE OMOMBI CcyImy, «KinumaTudeckue mosica
3emmm», «Tynapa», «Taiiray, «Cmemannsiii sec», «lIIMpokoIMCTBEHHBIA JECH,
«Crenby,«CaBanHay,«l lycTeias»,« Tponuueckuitaecy.

O6opynoBanue:repOapuupacTeHUNPA3HBIXOMOMOB,KOUICKIIUMKUBOTHBIX.

Temall.YesoBeknokpyxamumasicpena

DKOJIOTUUECKHE KPU3UCHI U UX MPpUYUHBL. BosznelicTBue venmoBeka Ha Ouochepy.
3arps3HeHne BO3MYIIHOW cpeabl. OxpaHa BoO3AyXa. 3arpsi3HEHUE BOJHOM CpEBbl.
OxpaHa BoJIHBIX pecypcoB. Paspymienne nouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3meHnenune kimmara.



AHTpONOreHHOE BO3JEHCTBHE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE NPUHLIMIIBI OXpaHbl Ipupoasl. KpacHbie
kauru. Oco6o oxpansiembie npupoansie Tepputopun (OOIIT). boranuueckue caasl U
300JI0THYECKHUE TTAPKH.

OCHOBHBIE NPHUHLMIBI YCTOMYMBOIO Ppa3BUTUSL 4YEJIOBEUECTBA M MPUPOJBI.
PanmonansHoe NPUPOAOIOIB30BAHUE W COXPAHEHHE OHMOJOTHYECKOro pa3zHOO0Opasus
3emuin. OO1IME 3aKOHOMEPHOCTH TJI00ANIBHBIX IKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3HCA U Er0 BEPOATHBIE MMOCIEACTBHUS.

Pa3BuTre METO0OB MOHHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTE€HHBIX MPOLECCOB.
CucmemHvleuccred08anuaNepexo0aKpecypcocobepecarouetiukOHKypeHmocnocooOHou
sHepeemuxe. buonocuueckoe  pasznoobpazue u  buopecypcvl. Hayuonanvnwle
ungopmayuonHvle cucmemul, obecnedusarowue 00CMyn K UHGoOpmayuu no coCmosaHuUIO
omoenvbHblX 6Uu008 u skocucmem. OCHO8bL IKOpeadbuUIUMayuu 3KOCUCmem U cnocobos
O0opb0ObBI ¢ buonospedcoeHusmu. PekoHcmpyKkyus MOPCKUX U HA3EMHbIX IKOCUCTEM.

JemMoHCcTpaL UK

Tabnuupicxemsl: «3arps3HeHueaTMocPepb»,«3arpsa3HeHUeruIpochepo»,
«3arpsi3HeHnenouYBb, «l lapHuKOBBIN PP ek, «Oco000XpaHsIeMbIENPUPOTHBIETEPPUTOP
um», «Mojenu ynpaBiisieMOro MUpPay.

O6opynoBanue:hoTorpaguuoxpaHsIeMbIXpacTCHUHNKUBOTHBIX KpaCHOMKHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pernoHa.



IHJIAHUPYEMBIEPE3YJIbBTATBIOCBOEHUAIIPOI'PAMMBITIO
BUOJIOTUNHAYPOBHECPEJHETI'OOBIIEI'OOBPA3OBAHUA

JIMYHOCTHBIEPE3YJIBTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUS K  PE3yJbTaTaM  OCBOEHUSA
OoOyJaronmuMMucss  TOpOorpaMM  CpemHero  oOmero  oOpa3oBaHHS:  JTUYHOCTHBHIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX pPE3yJbTAaTOB OCBOCHHUS MPOTPaMMbI IO OHOJIOTUHU
BBIJICJICHBI CJIEAYIOLIME COCTABJISIONIME: OCO3HAHWE OOYYalolMMHUCS POCCUUCKON
IrpaXIaHCKONM HICHTUYHOCTH — TFOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSATEIIBHOCTH U
CaMOOTIPEENICHHIO, Haauyue momugayuu K oOy4EeHUIO OWOJIOTHH, YeleHanpasieHHoe
paseumue BHYTPEHHUX YOEKIEHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX ILIEHHOCTEH H
UCTOPUYECKUX TPAJULMUNA Pa3BUTHS OUOJIOTMYECKOTO 3HAHUS, 20MOBHOCHbL U
cnocodoHocms 00YyYaIOUUXCsl PYKOBOJICTBOBATHCS B CBOEH JESTEIBHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMM, NPUCYIIMMH CHUCTEME OHOJIOTHYECKOro 00pa3oBaHus,
Hanuuue npagoco3HAaHusi SKOJOTUYECKOU KYJIbTYPBL, CHOCOOHOCMU CMABUmMb LEIU U
CTPOUTH )KU3HECHHbBIE IJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA IMPOTpaMMbI MO OHOJIOTMH JIOCTUTAIOTCS B
CAVMHCTBE Y4yeOHOM U  BOCIUTATEIBHOM  JIEATETHHOCTH B  COOTBETCTBUM C
TPAJUIIUOHHBIMU POCCUMCKUMH COITUOKYJIBTYPHBIMH, HCTOPUUECKUMHU M JTyXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMU, NPHUHATHIMH B OOIlECTBE MpaBUIaMU W HOPMaMH
MOBEJICHUSI W  CIOCOOCTBYIOT TMpoOIleccaM CaMOIO3HAHUs, CaMOBOCIUTAHUS U
CaMOpa3BUTHSA, PA3BUTHUSI BHYTPEHHEN MO3ULIUH JTUYHOCTH, ATPUOTU3MA U YBAXKEHUS K
3aKOHY M TIPaBOMOPSIIKY, YEJIOBEKY TpyJa W CTaplieMy TIOKOJICHUIO, B3aWMHOIO
YBOKEHUS, OEPEKHOTO OTHOUIEHUSI K KyJIbTYPHOMY HACIEIUI0 U TPAJULMAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorn ®enepainuu, OpUpPoOAEC U OKPYKAOLIEH
cpeze.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOTO mpenmera «buoiorus» mOKHBI
OTpaxaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPEHHEW TIO3UIMEH  JIMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIMUXTPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIHIMPEHHE IKU3HEHHOTO OIbITal OIbITA
NEATEIbHOCTH B TIPOLIECCE pealM3allid OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOU
NEATEIbHOCTH, B TOM YHCJIEC B YACTHU:

1) rpaIaHCKOTOBOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIUU OOYYArOIIETrocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX MPaB M O0S3aHHOCTEH, YBOKCHHUE 3aKOHA U
MIPaBONOPSAJIKA;



TOTOBHOCTh K COBMECTHON TBOPYECKOW NESITEIBHOCTH TPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YUCOHBIX M MMO3HABATEIIBHBIX 33724, BHITIOJIHEHUN OMOJIOTUYECKHUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTh ONPEACNIATh COOCTBEHHYIO MO3HUIIMIO MO0 OTHOIICHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHHE YYHUTHIBATH B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICM C pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COIIMAJILHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBINOJIHEHUS YUEOHBIX,
MIO3HABATEIbHBIX U HCCIIEIOBATEIbCKUX 3a7a4, YBAKUTEIHLHOIO OTHOIICHUS K MHEHUIO
OTIIOHEHTOB TIPU 00CYKIEHUH CTIOPHBIX BOIIPOCOB OUOJOTUUECKOTO COACPIKAHMS;

FOTOBHOCTHKI'YMAaHUTAPHOUMBOJIOHTEPCKOM IEITEIIBHOCTH;

2) NIaTPHOTHYECKOTOBOCIIUTAHMS

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM TPAKIAHCKONW HICHTUYHOCTH, IaTPHOTU3MA,
YBaXXCHUSA K CBOEMY HapOJy, 4YyBCTBa OTBETCTBEHHOCTH mepen PoInHON, TOpIOCTH 3a
CBOM KpaW, CcBOKO PoaumHy, CBOM S3BIK M KyJbTYpy, MPOLLIOE M HACTOSIICE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIEHUE K MNPUPOJHOMY HACICAUIO W MaMSITHUKAM MPUPOJbI,
TOCTHARECHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CITIOCOOHOCTh OIIEHHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUS 3HA4YCHHUSI OMOJIOTMH B TMO3HAHWM 3aKOHOB IIPUPOJIBI, B JKU3HU
YeJI0BeKa M COBPEMEHHOTO OOIIECTBA;

uaerHas yOexAEHHOCTh, TOTOBHOCTh K CHyXeHHI0O U 3amure OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) IyXOBHO-HPaBCTBEHHOTOBOCTIMTAHUS:

OCO3HAHUEYXOBHBIXIICHHOCTEUPOCCUMCKOTOHAPOIA;

c(hOopMHUPOBAHHOCTHHPABCTBEHHOTOCO3HAHUS, A TUYECKOTOTIOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHUEJIMYHOTOBKJIA/IaBIIOCTPOCHUEY CTOMUHNBOTO0Y Ty IIIETO;

OTBETCTBEHHOE OTHOIICHWE K CBOUM POIUTENSIM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM XU3HU B COOTBETCTBUHU C TPAMULHSAMU
HaponoB Poccuu;

4) 3CTeTHYECKOTOBOCTIMTAHMS :

ACTETUYECKOE OTHOIIEHWEe K MHPY, BKIIOYAash JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE HSMOLIMOHAIIBHOIO BO3JIEUCTBUS KWUBOW MPUPOAbI U €€ LEHHOCTH;

FOTOBHOCTHKCAMOBBIPAKCHUIOBPA3HBIXBUIAXUCKYCCTBA,CTPEMIICHUE
MPOSABIATHKAYE€CTBATBOPUECKOMIMYHOCTH;



5) ¢usuveckoro BocnUTaHus, (OPMHPOBAHHS KYJIbTYPbl 310POBbA H
IMOIMOHAJILHOIO 0JIaronoJIyuns:

NOHUMaHUE W pealn3alusi 3J0poBoro u 0e3omacHoro obpasza *KU3HU (30POBOE
NUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX MpaBUiI U HOPM, cOalaHCUPOBAHHBIM PEXKUM
3aHATHI MOTABIXA, pEryJisaipHas (u3ndecKas akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY M TCUXUYECKOMY
3JI0POBBIO;

MOHUMAaHUE IIEHHOCTH MPAaBUJI UHIUBUIYAIbHOTO M KOJJIEKTUBHOTO 0€301acHOIO
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HHU JIFOJIEH;

OCO3HAHHWE TIIOCICACTBUI W HEMPHUATHS BPEAHBIX TMPUBBIYCK (YIOTpeOIeCHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPYI0BOIrOBOCIIMTAHHUSI:

TOTOBHOCTBKTPY/1Y,0CO3HAHUELIEHHOCTUMACTEPCTBA, TPY IOII00HE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTH TEXHOJOTHMYECKOH U  COIMaILHOMN
HaIMpaBJICHHOCTH, CIIOCOOHOCTh WMHUIIMUPOBATh, IUIAHUPOBATh M CaMOCTOSATEIIBHO
BBITIOJIHATH TAKYIO J€ATEIbHOCTD;

UHTEpPEC K pas3auuHbiM cdepaM MnpodhecCHOHANbHONU JESITEIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOp Oyayiieil mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh U CIIOCOOHOCTHh K 0OOpPa30BaHUIO U CAMOOOPA30BaHUIO HA MPOTKEHUN
BCEH JKU3HU;

7) 3K0JIOTHYeCKOTOBOCIIMTAHHUS:

AKOJIOTMYECKHU 1€1ecO00pa3HOe OTHOUIEHUE K MPUPOJI€ KaK UCTOYHUKY JKU3HU HA
3emMiie, OCHOBE €€ CYyILIECTBOBAHUS,

MOBBIIIIEHUE  YPOBHS  DKOJIOTMYECKOW  KYJbTYpbl: MPUOOPETEHHE  OIbITa
MJITAHUPOBAHMSI MOCTYIKOB U OIIEHKH HMX BO3MOXHBIX MOCIEACTBUN JJIsI OKPYKAIOIIEH
Cpelbl;

OCO3HaHWE TJOOATBHOIO XapakTepa H3KOJIOTMYECKMX MpobjieM U MyTed ux
peleHus;

CIIOCOOHOCTh MCIOJB30BaTh MPUOOpPETaeMble MPU U3YUYECHUH OMOJIOTUU 3HAHUS U
YMEHHUS TIPU PEIICHUHU TPOOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOAONOIE30BaHUEM
(coOmroneHue TmpaBUJI TIOBEACHHUS B MPUPOJIC, HAMPABICHHBIX HAa COXPAHEHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCHUCTEM, brocheps);

AKTUBHOE HENPUATHE JIEWCTBUM, MPUHOCAIIUX BpEI OKPYKAOUIEW NPUPOAHOMN
cpele, yMEHUE TMPOTHO3UPOBATH HEOJArONMPHUSTHBIE 3KOJIOTMYECKHE MOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJlM4yue pa3BUTOIO HKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTUHYECKOW KYJIbTYpHI,
OMbITA JESITEIBHOCTU HKOJOTMYECKON HAIMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
MMM B TO3HABATEIbHOM, KOMMYHUKATHBHOM W COIMAIbHOW MPAKTHUKE, TOTOBHOCTH K
YY4acCTHIO B IPAKTUUECKOMN AEATEILHOCTH SKOJOTHUYECKON HAMIPABICHHOCTH;



8) HeHHOCTHHAYYHOT OTIO3HAHMSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOILECTBEHHOW IPAKTUKH, OCHOBAHHOIO Ha JUajore KyJjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHME S3BIKOBOM M YMTATEIBCKOW KYyJNbTYphl Kak CpencTBa
B3aMMOJIECHCTBHS MEX Y JIFOABMU U MIO3HAHUS MUDA,

MoHMMaHue crnenudukn OWOJOTMM KaK HAayKH, OCO3HaHHS €€ poJid B
GbOopMUPOBaHUN PALIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3MaHUUA IEIOCTHOTO
IOpEICTaBICHUs 00 OKpYXarolleM MHpE KaK O €JUHCTBE IPUPOABI, YEJIOBEKa HU
oOmiecTBa, B TO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH U PpELIEHUH MpodsieM
COXpaHEHUs NPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OHOJOTMU [UJIsi COBPEMEHHON UMBHJINA3AIUU:
o0OecrieyeHrss HOBOIO YPOBHS pa3BUTHS MEIULHMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEeIaTh PECYpPCHBbIE MPOOJIEMBl Pa3BUTHS YEJIOBEYECTBA,
noucka NyTeW BBIXOJA W3 TJI00ANbHBIX 3KOJOTMYECKMX MpoOIeM U 00ecredeHUs
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAJIBHOMY MCIOJIb30BAHHUIO IPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUU B IEJISIX MMOBBIIICHUS
o01Iel KyJIbTypbl, €CTECTBEHHO-HAYyYHOH TpPaMOTHOCTH, KaK COCTAaBHOM 4YacTu
(YHKIHMOHAIBHOM TIpaMOTHOCTM oOOydamommxcsd, (HopMUpyeMOH Mpu HU3YyYEHUU
OMOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOAOB IIO3HAHUSA, HCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH UCIOJIb30BaTh MOJMyYyaeMble 3HAHMS JJIsl aHAJIM3a U OObSICHEHUS
SABJICHUM OKPYKAIOIIEr0 MUpAa U MPOUCXOASAIIMX B HEM HM3MEHEHUW, YMEHHUE NeNaTh
000CHOBaHHBIE 3aKJIIOYEHUS HA OCHOBE HAy4yHbIX (DAaKTOB U MMEIOIIMXCSA JAHHBIX C
LIEJIBIO MTOJTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITENILHO ~ MCHOJb30BaTh OWMOJOTMYECKHWE 3HAHUS AJis
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWE WEHHOCTH HAy4YHOH JAESTENbHOCTH, TOTOBHOCTh OCYILECTBIATH
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHHUIO,
K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHHUI MO OMOJIOTUU B COOTBETCTBUH C )KM3HEHHBIMU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIEPE3YJIBTATDBI

MertanpeameTHble pe3yibTaThl OCBOEHHS YydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT:  3HauyuMble JJi1  (OPMUPOBAHHUS  MHPOBO33PEHUS  OOyYaIOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYUYHbIE TMOHATHSA, OTPAXKAIOLIUE
LIEITOCTHOCTh Hay4YHOU KApTHUHBI MHpa 151 cnenupuky METOJ0B
ITO3HAHUS,ACII0Ib3YEMBIXBECTECTBEHHBIXHAYyKaX (BELIECTBO,3HEPI U1, IBJIEHUE, [TPOLIECC,



CHUCTeMa, Hay4dHbIi (akT, MPHUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHe, HaOMI0ICHHe, M3MEpPEHUe, SKCIEPUMEHT U ApPYyTHe); yHHUBEpCaIbHbIC
ydyeOHble  AeicTBus  (IIO3HABATENbHbIE, KOMMYHHUKATHBHbBIC,  PETYJISTUBHBIC),
oOecrnieunBaomue (GopMupoBaHue (YHKIIMOHATIBHON TPAMOTHOCTH U COLMAJILHON
KOMIIETEHIIMH O0YyYarolIUXCs; CIIOCOOHOCTh OOYYarOIIMXCSl MCIOJIb30BaTh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUYECKUME 3HAHMS M YHUBEpPCAJIbHbIE Y4YEOHbBIC
NEUCTBUS B IO3HABATEIIBHOW U COLIMAIBHON MPAKTHUKE.

B pesynbprate m3yueHuss OMOIOTUH HAa YPOBHE CpPEIHET0 OOIIero oopazoBaHUs y
oOyuaromierocsi OyayT c(OpMUpPOBaHBI I03HABATEIbHBIE YHHUBEPCAJIbHbIE Y4EeOHBIC
JEUCTBUSA, KOMMYHUKATHBHBIC YHUBEpPCAIbHbIC Yy4eOHbIEC NEWUCTBUS, PEryJISATUBHbBIC
yHUBEpCaJbHbIC yUeOHBIE IEUCTBHSI, COBMECTHAS JIEITEIbHOCTb.

MeranpeaMeTHble  pe3yJIbTaThl OCBOEHUS MPOrPaMMbl  CPEJHEro  OOIIEro
00pa30BaHUsl 1OJHKHBI OTPAXKATh:

OByaieHHeyHHBepPCAJIbHBIMIYYe0HBIMUIIO3HABATEIbHBIMUACHCTBUSIMU:

1) 6a3oBble/IOTHYECKHEIEeHCTBHS:

CaMOCTOATENbHO (OPMYJIUPOBATH U AKTYAJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUH 3HAHUIA MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUA, Kilaccupukanuu, o0O0O0OIIEHUsI), PacCKpbIBaTh  CMBICI
OMOJIOTUYECKHUX MOHATUN (BBIIETATh UX XapaKTepHbIE MPU3HAKHU, YCTAaHABIUBATH CBS3H
C IPYTUMH MOHATUSIMH);

ONPENEIIATh UEIU AEATEIbHOCTH, 3a7aBasi HapaMeTpbl U KPUTEPUU UXIOCTUKEHUS,
COOTHOCHUTH PE3YJIbTAThI IEITEIbHOCTHU C MOCTABICHHBIMU LESIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE TOHATHS MJid OOBSCHEHUs (PAKTOB W SBICHUU
KUBOU NPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKJIEHUS (MHIYKTUBHBIEC, N€TyKTUBHbBIC, TI0 AHAJIOTHH),
BBIABJISIT 3aKOHOMEPHOCTH UM MPOTUBOPEUYUST B PAacCMaTPUBAEMbBIX SIBJICHUSX,
(opMyIUpPOBaTh BHIBObI U 3aKIIOUEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX
CBS3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUUI
Pa3HOTO POJIa, BBISIBIICHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pELIEHUS MpoOJeMbl ¢ YUYETOM aHajlu3a HWMEIOIIMXCS
MaTepUalbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTENbHOCTb, OLIEHMBATh COOTBETCTBUE pPE3YJIbTATOB
LEJISIM, OLIEHMBATh PUCKHU TOCIEACTBUMN ACSATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCJIOBHUSIX PEAJbHOIO, BUPTYaJbHOTO U
KOMOMHHPOBAaHHOT'O B3aUMO/ICHCTBUS;

Pa3BUBATHhKPEATUBHOEMbBIIUICHUETIPUPEIICHUM>KU3HEHHBIXTPOOIIEM.

2) 6a30BBIEHCCIIEIOBATEIbCKHEEHCTBUS

BJIaJIETh HABBIKAMHU Y4Y€OHO-HCCIEIOBATENIbCKOM M MPOEKTHON JEATEeNbHOCTH,
HaBbIKaMU pa3pelIeHUsIPoOIIeM,CIOCOOHOCThIOMTOTOBHOCTBIOK CAMOCTOSITETEHOMY



MOMCKY METOJOB PEIICHHsI MPAKTUYECKUX 3a7ad, MPUMEHCHHUIO Pa3InYHBIX METOOB
MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUJIBI JEATEIHHOCTH 1O MOTYYEHUIO HOBOTO 3HAHUS,ETO
WHTEPIpPETAINH, PEOOPa30BAHUIO U PUMEHECHUIO B YICOHBIX CUTYAIHMsIX, B TOM YHCIIE
IPU CO3/IaHUU YYEOHBIX U COIUATBHBIX IIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BJIAJACTh HAYYHOU TEPMHUHOJIOTUEH,
KJIFOUEBBIMHU TTOHSATHUSIMHA U METOAMU;

CTaBUTh M  (QOPMYJTUPOBaTH COOCTBEHHBIE 3aJadyd B  0Opa30BATEIbHOMN
NESTETPHOCTH U KU3HCHHBIX CUTYaIlUsX;

BBISIBIISITHIIPUYMHHO-CIIECTBEHHBIECBA3MMAKTY ATM3UPOBATH3a1auy,BbIIBUTATh
runore3yeé pelieHus, HaxXoAUTbapryMEHTHI JUIsl 10Ka3aTEIbCTBA CBOUX YTBEPKICHUMH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJTM3UPOBATh TOJYYCHHBIE B XOJIC PEIICHUS 3a7a4d PE3yIbTaThl, KPUTHICCKU
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaThOIEHKYHOBBIMCUTYAIIUSIM,0LICHUBATHIIPUOOPETEHHBIAOIBIT;

OCYLIECTBJIATh LEJICHANPABICHHBIA IMOMCK IEpEeHOcCa CpPElICTB M CIOCOOOB
NeNUCcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

yMETh TEPEHOCUTh 3HAHWS B TO3HABAaTEIbHYI0 W TMPAKTHYECKYH0 00JacTh
KU3HECATCIIEHOCTH,

YMETHUHTETPUPOBATH3HAHUSIN3PA3HBIXIIPEIMETHBIX 00IaCTEH;

BBIJIBUTaTh HOBBIC WJCH, MpeiaraTb OPUTHHAIBHBIC ITOAXOABl W PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pa6oracundopmanuei:

OPUEHTHUPOBATLCS B PA3NIMUHBIX HCTOYHUKAX WHMopmaiuu (Tekcre y4eOHOTo
ocoOMsI, HAYYHO-TIOMYJIIPHOM JTUTepaType, OMOTOTHUECKUX CIOBAPSIX UCIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B HHTepHETe), aHaau3upoBaTh HWHPOpPMAIIUIO
Pa3TUYHBIX BUJOB M (OPM MPEACTABICHUS, KPUTUUECKH OIEHUBATH €€ JTOCTOBEPHOCTh
Y HEMIPOTHUBOPEUYHBOCTb;

(bopMyIMpPOBATH3ANTPOCH U MPUMEHSITHPA3IMYHBIE METOJIBI TIPU MOUCKE U 0TOOpE
OmoJsiorndeckor nHQpopMaIuy, He0OXOUMOM ISl BBITIOJTHEHUS YICOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  WCIONB30BAaHUA  WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJbTYPY AaKTUBHOTO HCIOJIb30BAHUS Pa3IHMYHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENbHOBBIOMPATHONTUMATBHY IO OPMYIIPEACTABICHUSIONOIOTUYECKON
uHpopmaruu (cxembl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

MCIIOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPHU pabOTe ¢ OMOIOTUYECKOMN
uHopMaIel: TPUMEHATh XUMHYECKUE, (PU3MUECKHNE M MAaTeMAaTHYCCKUE 3HAKH W
CHUMBOJIbI, (POpMyJIbI, aOOpEeBUATYPY, HOMEHKJIATYPY, UCII0JIb30BaTh UIIPEOOPa30BHIBATH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH;

BJIQ/ICTh HABBIKAMHU PACMO3HABAHMS W 3alUThl MHQPOpMAIUK, WHHOPMAITMOHHON
0€30MacCHOCTH JIMYHOCTH.



OBiageHNeyHNBEPCATbLHBIMUKOMMYHUKATUBHBIMH/IEICTBUAMM

1) o0mmeHue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCEX cdepax KU3HHU, aKTUBHO y4acTBOBATH B
JAUAJIOT MU INCKYCCUUTIOCY IIECTBYOOCY K IaeMOUTEMbI( yMEHHE3a/1aBaThBOIIPOCHI,
BBICKa3bIBaTh CY>KJIC€HHUSI OTHOCUTEILHO BBITIOJIHEHUS TIpejiaraeMou 3a/1auu,yYuThIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMK IPYTUX YYACTHUKOB JUAIOTa WIH JUCKYCCUN);

pacno3HaBaThb HeBepOajdbHbIE CpeACTBAa OOLIEHHUS, TOHMMAaTh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3SHHUKHOBEHUS KOH(JIMKTHBIX CUTyaIlud, YMETh
CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAQJICTh PA3JMYHBIMUA CIOcOO0aMu OOIICHUS W B3aUMOJACHCTBUS, IOHUMATh
HaMEpEeHUs APYTUX JIOJEH, MPOSBISITh YBAXKUTEIBHOE OTHOLIEHUE K COOCCEHUKY U B
KOppeKTHOM popme hopMyIUpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO U3JaraTb CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS/IEATEIbHOCTD:

MMOHUMAaTh ¥ WCIIOJNB30BaTh TPEUMYIIECTBA KOMAHAHOW W WHIWBHIYaIbHOU
paboThl MpU peHIeHUH OUOJOTHUECKON MpoOJieMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTH
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YICOHOW 3a/1a4H;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX JEHCTBUNM € YYETOM OOMIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJI0T0 YJieHA KOJUIEKTHBA,;

MIPUHUMATBIICTUCOBMECTHOMIESITETEHOCTH,0pPTaHN30BbIBATEUKOOPIMHUPOBATH
ACHCTBUS TO €€ JOCTM)KCHUIO: COCTaBIISITh IJIaH JACHCTBHIA, PacCHpeNeNsaTh POJU C
y4ETOM MHCHHI YYaCTHHKOB, 00CYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHKA KOMAaHIbl B OOIIMIA
pe3yiabTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

mpeayiaraTh  HOBBIC TIPOSKTHI, OICHWBATh HWJEW C TO3UIMHU  HOBH3HBI,
OpUTHHATBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh TTO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYyAIHsIX,
MIPOSIBIISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUITMATHBHBIM.

OB1aJieHNeyHUBEPCATbLHBLIMUPETYJISITUBHBIMUIEHCTBUSIMU:

1) camoopranu3zanmus:

UCIOJIb30BaTh OMOJIOTHYECKUE 3HAHMS JIJISl BBISIBIICHUSI TTPOOJIEM M UX PEIICHUS B
KU3HCHHBIX M YUYCOHBIX CUTYAIIHSX;

BBIOMpAaTbHA OCHOBE OWOJIOTMYECKUX3HAHUMUIICIEBBIC HMCMBICIOBBIC YCTAHOBKHUB
CBOMX JICHCTBUAX M MOCTYIIKaX 1O OTHOIICHHIO K )KHBOW TPHUPOJIC, CBOEMY 370POBBIO H
3JI0POBBIO0 OKPYIKAIOIIHIX;

CaMOCTOSITENIbHO ~ OCYIIECTBIISITh [MO3HABATEIIBHYIO JICSITEIIBHOCTh, BBISBIATH
npoOJeMbl, CTaBUTh W (HOPMYJIUPOBaTH COOCTBEHHBIE 3a/ladyud B 00pa3OBaTEIbHOMN
JEATETBbHOCTH U KU3HCHHBIX CUTYaIUsX;



CaMOCTOSITENIbHO COCTaBIIAITh IUIAH PEIICHUs MPOOJEMBbI C y4ETOM HMEIOLINXCSA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

NaBaTbOLEHKYHOBBIMCUTY allUsIM;

paciipsATbPaMKIY4€OHOTOIIPEIMETaHAOCHOBEINYHBIX IPETIOYTEHUH;

JeNlaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
penieHue;

OLICHUBATHIIPUOOPETEHHBIMOIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOU IPYAMIIMUA B Pa3HBIX
00JacTAX 3HAHUM, IOCTOSHHO IMOBBINIATH CBOW OOpA30BATENBHBIA M KYJIbTYpPHBII
YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIQJIETh HABBIKAMHU IMO3HABATEIbHOM pEePIEKCUUM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, UCIIOJIb30BaTh
npuEMBI pedIEKCHH JIJIsl OLIEHKU CUTYAIlMH, BBIOOpa BEPHOTO PEILICHNUS;

YMETBOLICHUBATbPUCKU U CBOEBPEMEHHO NPUHUMATHPEIICHHs 110 UXCHUKEHUIO;

IIPUHUMATBMOTUBBINAPTY MEHTHIIPYTUXIIPUAHATIU3EPE3YIIBTaTOB
NEATENBHOCTH;

3) npUHATHECEOAHIPYTHX:

MPUHUMATHCEO0S, TOHUMAsICBOMHE0CTATKUUJOCTOMHCTBA;

IIPUHUMATh MOTHBBI M APryMEHTBl JIPYyTUX I[PUH AHAIA3E PE3YyJbTAaTOB
NEATENBHOCTH;

pU3HABaTHCBOENPABOUIIPABOIPYTUXHAOIINOKY;

Pa3BUBATHCIIOCOOHOCTHIIOHUMATEMUPCIO3UUUAPYTOTrOYEIOBEKA.

HPEAMETHBIEPE3YJIBTATDI

[TpeameTHBIEpE3YIBTaTEIOCBOCHUSACOACPKAHUAYYCOHOTOTIpEIMETA
«buonorus» Ha yriry0JIEHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecriedeHue Mpo(UILHOTO
o0yueHus oOydaronuxcst ouosoruu. OHU BKIIIOYAIOT: CrieUUUESCKUEe ISl OMOJIOTUH
Hay4YHbIC 3HAHWS, YMEHUS W CHOCOOBI JIEMCTBUU IO OCBOSHHUIO, MHTECPIPETALUU H
peoOpa30BaHUIO 3HAHWM, BUIBI JCSITCIBHOCTH IO IMOJTYYEHUIO HOBBIX 3HAHUN W HMX
MPUMEHEHUIO B PA3UYHBIX yUEOHBIX, a TAaK)KC B PCANbHBIX KU3HCHHBIX CHUTYAIIHSIX.
[IpeameTHBIC PE3yAbTATHI MIPEACTABICHBI IO TO/IaM U3YUYCHUS.

[IpeameTHBIEpE3yIBTaTBIOCBOCHUSTyUeOHOTOTIpeAMeTa«buonorusi»B1l0xknacce
JOJDKHBIOTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHMK O MECTE M POJU OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B MO3HAHUHM 3aKOHOB
MPUPOABI W PEHICHUH MPOOJIEM PAIMOHAIBHOTO IPHUPOJOIIOIL30BAHUS, O BKIIAJC
POCCHMCKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;



BJIQJICHHE  CHUCTEMOM  OWOJIOTMYECKHMX  3HAaHUH,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIArarIye OUOJIOrHYeCKUe TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, OPraHu3M,
MeTaboIn3M, TOMEOCTa3, CaMOPETYJIALNSA, CaMOBOCIIPOU3BEACHNE, HACIEICTBEHHOCTD,
M3MEHYMBOCTb, POCT M pa3BUTHUE), OMOJOTMYEcKHe Teopuu (kinerouyHas Tteopus T.
[lIBanna, M. IlInennena, P. BupxoBa, XpoMOCOMHas TEOpHUs HACIEACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — 0 neHTpax MHOrooOpasusi U MpPOUCXOKICHUS
KyJbTYPHBIX pacTEHHil), 3aKOHbl (€JIUHOOOpa3usg IOTOMKOB IIE€PBOrO IOKOJIEHHUS,
pacIilelyIeHHs, YHUCTOThl TaMeT, He3aBUCHMOro HaciefoBanus [. Mengens,
TOMOJIOTMYECKUX PSJIOB B HacaeACTBEHHON n3MenurBocty H. M. BaBuinosa), ipuHIMIIBL
(KOMILIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOIO T[O3HAHMUS, MCIOJIb3YEMbBIX B
OMOJOTHMYECKUX  HMCCIEJOBAHMUAX JKUBBIX OOBEKTOB  (OMHCAHHME, U3MEPEHHE,
HaOJI0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHbIE IMPU3HAKU: BHUPYCOB, KJIETOK NPOKAPUOT M
AYKapHOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4uCJe OaKkTepui,
rpu0OB, pacTEHUM, JKUBOTHBIX U YEJOBEKa, CTPOEHUS OPraHOB M CHCTEM OpPraHOB
pacTeHui, XUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3HEIEATEIBHOCTH, NPOTEKAKOUIMX B
OpraHM3Max pacTeHHH, >KMBOTHBIX U YE€JIOBEKa, OMOJOIMYECKHUX IPOLIECCOB: OOMEHa
BEIIECTB (MeTaboNM3M), MPEBPALLEHUS SHEPIHH, OpOXKEHUs, AaBTOTPOPHOTO U
reTepoTpO(PHOr0 TUNOB MUTAaHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeEH03a,
raMeToreHesa, 53MOpHOreHe3a, IOCTAIMOPHUOHAIBHOTO  PAa3BUTHS, Pa3MHOMXKEHUS,
WHAUBUAYAIbHOTO pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJCHCTBUS TI'EHOB,
reTepos3uca, HCKyCCTBEHHOTO 0TO0pa;

YMEHUE YCTAHABJIMBATh B3aHMOCBS3M MEXIY OpPraHoMJAaMH KIETKH MU HX
(yHKUMSIMHU, CTPOCHHEM KJIETOK PAa3HBbIX TKAHEW M UX (PYHKIUSAMU, MEXKY OpraHaMH U
CUCTEMAaMH OPTaHOB y PACTEHUM, KUBOTHBIX M YeJIOBEKa U MX (PYHKIMSIMH, MEXKIY
CUCTEMAaMH OPraHOB U MX (YHKIHUSAMH, MEXIy dTanamMu oOMEHa BEIECTB, dTalamu
KJIETOYHOTO IMKJIAa U JKU3HEHHBIX IUKIOB OPraHU3MOB, 3TalaMH SMOPHUOHAIBHOTO
pPa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (pakTOpaMu cpeabl OOUTAHMUS;

YMEHUE BBISBIATh OTJIMYUTENbHbIE TMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHul, )KUBOTHBIX U YEJIOBEKA;

YMEHHME  HCMOJb30BaTh  COOTBETCTBYIOIIME  APTYMEHThI,  OHOJIOTUYECKYIO
TEPMUHOJIOTMI0O W CHUMBOJMKY Ui JOKa3aTeJbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYyIII;

yMEHUE pelaTh OHOJOTUYECKHE 3a/1aud, BBISBISATH NPUYMHHO-CIEICTBEHHbBIC
CBSI3M MEXIY MCCIEAYEMBIMU OHOJIOTMYECKUMHU MpPOLECCaMH M SIBJICHUSIMH, J€1aTh
BBIBOZIbI M TPOTHO3bI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBITIOTHATE Ja0OpATOPHBIE U MpaKTUUeCKue paboThI, COOMIOAATh TTpaBuia
pu paboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;



YMEHHE BBIIBUTaTh TUIOTE3bI, MPOBEPATh UX IKCHEPUMEHTAILHBIMU CPEJCTBAMM,
bopMynupys 1efb UCCIAEI0BaHUS, aHAIU3UPOBATh MOJMyUYEHHBIE PE3ybTaThl U JENAaTh
BBIBO/IbI;

YMEHHE Y4YacTBOBAaTh B Yy4eOHO-HCCIICIOBATEIBCKONH paboTe 10 OHOJIOTHH,
SKOJOTMM M MEIMIMHE, MPOBOJMMOM Ha 0a3e MIKOJbHBIX HAy4YHbIX OOIIECTB, W
nyOJIUYHO MPEACTABISTH MOTYUYEHHBIE Pe3yJIbTaThl HA YYCHUUYECKUX KOHPEPECHIIHSIX;

yYMEHHUE OILEHUBATh ITUYECKUE ACTEKThl COBPEMEHHBIX HCCIEAOBaHUI B 00JacTH
Ouonoru W MEIUUUHBI  (KJIOHHUPOBAaHWE, MCKYCCTBEHHOE  OIUIOJIOTBOpPEHHE,
HaIlpaBJIECHHOE U3MEHEHNE T€HOMA U CO3[JaHNE TPAHCT€HHBIX OPraHU3MOB);

yMEHUE OCYUIIECTBJISATh OCO3HAHHBIA BBIOOp Oyayimied mpodeccruoHanbHON
NEeSTENPHOCTH B 00JIaCTU OMOJIOTUH, MEIUIMHBI, OUOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MHINEBOW MPOMBIIIJICHHOCTH, YIJIyOJsITh MO3HABATEIbHbBIN
MHTEPEC, HANPABIICHHBII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIECH MNpodeccuu u
MPOJIOJDKEHHE  OHMOJIOTMYECKOTO  00pa3oBaHMsl B OpraHU3alUsAX  CPEOHEro
po(heCcCHOHATIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHbIepe3yibTaThiOCBOCHUTyUeOHOTONIpeaMeTa«buonorusi»Bllknacce
JTOJKHBIOTPAXKATH!

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJU OHOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa, B
MO3HAaHWU 3aKOHOB NPHUPOJABl M PEIICHHH SKOJIOTMYECKUX MpOoOJeM 4eI0oBEYecTBa, a
TaK)XKe B PEIICHUH BOIPOCOB PAIIMOHAIBLHOTO MPUPOOTOIH30BaHUs, U BOOPMHUPOBAHUU
LIEHHOCTHOTO OTHOILUEHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTUH;

YMEHUE BIAJIETh CHCTEMOW OMOJOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET
OnpeaeNeHus] U MOHUMaHUE CYLUTHOCTH OCHOBOIIOJAraoMX OMOIOTUYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOpUH (DPBOJIOLUOHHAS
teopust Y. JlapBuHa, cuHTeTHUECKas Teopus dBoroIun), yuenus (A. H. CesepiioBa — o
NyTsX W HampaBieHusix sBomtouuu, B.M. Bepnaackoro — o Owuocdepe), 3aKoHBI
(renetuueckoro paBHoBecus [[x. Xapau u B. BaiinOepra, 3apoasiieBoro cxojctsa K.
M. bopa), npaBwia (Munumyma lO. JIuOuxa, 3KOJIOTHMUECKOW MHPaMUJIBI IHEPTHUH),
runoressl (runore3a «mupa PHK» V. I'unbepra);

YMEHHE BIAJETh OCHOBHBIMU METOJAMHU HAy4YHOTO MO3HAHUS, UCIOJIb3YEMBIMU B
OMOJIOTMYECKUXUCCIIEOBAaHUSIX KUBBIXOOBEKTOBUIKOCUCTEM  (OMHCAaHUE, HU3MEpEHHE,
HAOJIIOJIEHUE, OSKCIIEPUMEHT), CHOCOOAMU BBISBICHHUS M OICHKHM aHTPOIOTCHHBIX
W3MEHECHUN B IPUPOJIE;

YMEHUE BBIJCIATH CYIIECTBEHHbIEC MPU3HAKU: BUAOB, OMOT€O1I€HO30B, 3KOCUCTEMHU
ounocdepbl, CTAOUIN3UPYIOMIETO, IBUKYIIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
AJUTONIATPUUECKOTO ¥ CHUMIATPUYECKOTO BUI000PA30BAHUS, BIMUSHUS JBIKYIIHXCHIT
HBOJIIOLMU Ha TeHOGOHJ TMOMYJSIUU, NPUCHOCOOJIEHHOCTH OPraHu3MOB K Cpele
oOWTaHUs, YepeIOBAHMS HANPABJICHUN 3BOJIOLMH, KPYrOBOPOTAa BEIIECTB M IOTOKA
SHEPTUU B IKOCUCTEMAX;



YyMEHHE YCTaHABIMBATh B3aWMMOCBSI3M MEXAY IMPOIECCAMH  DBOJIOINH,
JIBIDKYIIUMHA CUJIAMU  aHTPOTIOTEHE3a, KOMIIOHEHTAMH pAa3JIMYHBIX JKOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE BBISBISITH OTIUIUTEIIBHBIC PU3HAKU KUBBIX CUCTEM,IIPUCIIOCOOICHHOCTh
BHUJIOB K cpelie oOUTaHUsSI, aOMOTHYECKUX M OUOTUYECKUX KOMIIOHEHTOB SKOCHUCTEM,
B3aMMOCBSI3€M  OpPraHM3MOB B  COOOIIECTBaX, AHTPONOTEHHBIX WM3MEHEHUU B
HKOCUCTEMAaxX CBOEH MECTHOCTH;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIONIUE  apTyMEHTHI, OHMOJOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJHMKY IS JOKAa3aTelbCTBA POJCTBA OPraHU3MOB pPa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPraHU3MOB M Cpelbl OOWTaHHUS, €AUHCTBA
YeJIOBEUECKHUX pac, HEOOXOIMMOCTH COXpaHEHUsI MHOT000pa3usi BUJOB U SKOCUCTEMKAK
YCJIOBUSI COCYIIIECTBOBAHUS PUPO/IbI U YETIOBEYECTBA,;

YyMEHHE peIIaTh OMOJOTHYECKHE 3aJadud, BBISBIATH NPHYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY HCCICTyEeMbIMH OMOJOTHYECKHUMH TPOIECCAMH W SIBIICHUSMH, JEJIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yJIbTaTOB,;

yMEHUE BBITIOJIHATH J1a00OpaTOpPHBIE U MPaKTUYECKUE pabOThl, COOJIIOIATH MPaBUIIA
pHu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MMPOBEPSITh UX AKCIIEPUMEHTATIBLHBIMHU CPEJCTBAMH,
bopMyIuUpys 1eTh UCCIICIOBAHMS, aHATM3UPOBATh MOJYUCHHBIC PE3yJIbTAThl U JIeJaTh
BEIBO/JIBI;

yMEHUE YYacTBOBaTh B YueOHO-HCCIEAOBATENIbCKOW paboTre 1o Ouojoruu,
HKOJOTUU M MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
MyOJIWYHO MPECTABIAThH MOJTyYSHHBIE PE3yJIbTaThl HA YYEHUUECKUX KOH(DEPEHITUSX;

yMEHHE OIICHUBATh THIOTE3bI U TEOPHH O MPOUCXOXKICHUW XKU3HH, YEIOBEKa U
YeJIOBEUECKNX pac, O TNPHYMHAX, IOCICACTBUAX U CIoco0ax MPeIoTBpAIICHUS
r100aJbHBIX U3MEHEHUH B Onocdepe;

yMEHUE OCYIIECTBJISATh OCO3HAHHBIA BBIOOp Oyaymield mpodecCHOHATBHON
JEATETPHOCTH B 00JacTH OWOJIOTHH, DKOJIOTHH, MPUPOIOIOIB30BAHUSA, MEIUIMHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETCPUHAPUHU, CEIBCKOTO XO3SMCTBA, IHIIECBOMN
MPOMBINIUICHHOCTH,  yTAyOJsATh IIO3HABATCNIbHBIA WHTEpPEC, HANpaBJICHHBIA Ha
OCO3HaHHBINA BBHIOOP COOTBETCTBYIONIEH Mpodeccur U MPOAOIKEHUE OMOJOTUYECKOTO
o0pa3oBaHUs BOPraHU3AUSIXCPEAHETO MPO(HECCUOHATBFHOTO U BBICIIIETO 00pa30BaHUs.



TEMATHYECKOEIIVIAHUPOBAHMUE

10 KJIACC

Ne
n/n

HaunmenoBanue
pa3ae;ioBUTEM
NMporpaMmbIl

KoanuyecTBo 4acos

Bcero

KonTpoJbHbIe
padoThI

IMpakTHyeckue
padoThI

dueKkTpoHHbIe(U(POBHIE)
o0pa3oBaTe/bHbIepecypChl

BuanizesiTeJJLHOCTHC
yuyeToM padouei
NMPorpaMmbI
BOCIIUTAHHUA

buosorusikak Hayka

bu6mmorexal [OK
https://lesson.edu.ru/lesson/5¢523154

becena o nonnmannun
CHe(pUKA OHOTOTHH
KaKHayKH,0CO3HaHUsIEE
ponu B GOpMUPOBAHUN
paMoOHAITILHOTO
HAyYHOTO MBITIICHUS,
CO3/IaHUU TIEJIOCTHOTO
MpeICTaBICHUs 00
OKpYKarOIIEMMHUPEKAK O
€IMHCTBE MIPUPOJIBI,
YyeJIOBEKano0IISCTBA, B
MMO3HAHUY TIPUPOTHBIX
3aKOHOMEPHOCTEN 1
pelieHnn npodiaem
COXPaHEHUSATIPUPOTHOTO
paBHOBECHS

’KuBbleCcHCTEMBINIX
HN3YyUYCHUC

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-638dd73a0475

Juamnor, HanrpaBICHHBIN
Ha3aMHTEPECOBAHHOCTHB
MIOJIy4E€HUHU
OMOJIOrMYeCKUX3HAHUNB
LEJSIX TOBBIIIEHUSI001IeN
KYJbTYPBI,
€CTECTBEHHO-HAYYHON
IPaMOTHOCTH, KaK



https://lesson.edu.ru/lesson/5c523154
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475

COCTABHOM 4acTu
(GYHKIIMOHATTEHOU
IPaMOTHOCTH
oOyJaromuxcs,
dhopmupyeMontipu
W3y4YEeHUHONOIIOT N

buonoruskierku

0.5

Juarnor, HarpaBJIECHHbBIN
HA3aWHTEPECOBAHHOCTHB
MOJyYeHUU
OMOJIOTMYeCKUX3HAHUIB
LEJSIX TOBBIIICHUSIO0IIEH
KYJbTYPBI,
€CTeCTBEHHO-HAY4HOM
IPaMOTHOCTH, KaK
COCTaBHOM 4acTH
(byHKIIMOHATEHON
IrPaMOTHOCTH
00y4aromuxcs,
dbopMmupyemoiinpu
W3Y4eHUHONOIOTHH

XUMHUYecCKas
OPraHU3aALUAKIETKH

10

bu6nunorexal [OK
https://lesson.edu.ru/lesson/f0169498

Juamnor, HanrpaBICHHBIN
Ha CITOCOOHOCTh
OIICHUBATh BKJIa/I
POCCUICKHX YYEHBIX B
CTaHOBJICHUCHPA3BUTHE
OMOJI0TUY, TOHUMAaHUS
3HAYCHUS OMOJIOTHH B
MMO3HAHHMH 3aKOHOB
MIPUPOJIBI, B )KU3HU
YeJIoBeKa 1
COBPEMEHHOT000IIIECTBA



https://lesson.edu.ru/lesson/f0169498

CrpoenunenpyHKIum
KJICTKH

bubmuorexal [OK
https://lesson.edu.ru/lesson/86c00dc3

Jlnanor, HanpaBIE€HHbBIN
Ha CIIOCOOHOCTH
OIICHUBATH BKJIAJ]
POCCHUHCKHX YUEHBIX B
CTaHOBJICHUCHPA3BUTHE
OHOJIOTHH, TOHUMAaHUS
3HaYeHUA OMOJIOTUH B
[MO3HAHUH 3aKOHOB
MPUPO/IBI, B )KU3HU
yeoBeKa 1
COBPEMEHHOT000IIECTBA

OOMeHBEIIECTBUA
npeBpalleHe
SHEPTUU B KIETKE

Juanor, HanpaBJICHHBIH
HA3aMHTEPECOBAaHHOCTHB
MOJTYYCHUH
OMOJIOTMYECKUX3HAHUIB
LEJISIX TOBBIICHUSO0ICH
KYJIbTYPBI,
€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, KaK
COCTaBHOW 4acTH
(byHKIIMOHATEHON
IPaMOTHOCTH
00yYaroImuxcs,
bopmupyemoiinpu
M3y4YEeHUNOUOIOTUHI

HacnencrBennas
uHpopManusa u
peanmzanus e€B
KJIETKE

0.5

VY4ebHble cuTyalum,
HarpaBJICHHbIC HA
MOHUMAHUECYIITHOCTH
METOJIOB MTO3HAHMSI,
UCIIOJIb3yEMBIX B
€CTECTBEHHBIXHAYKAX,



https://lesson.edu.ru/lesson/86c00dc3

CIOCOOHOCTH
UCIIOJIh30BATh
MOJTy4aeMble3HAaHUS IS
aHayn3a U 00bACHEHUS
SBJIGHUN OKPYKAIOIIEro
MUPAUTIPOUCXOIALINXB
HEMU3MEHEHU, YMEHUE
JenaTh 000CHOBaHHbBIE
3aKJIFOUEHUSI HA OCHOB €
HAy4HBIX ()aKTOB U
UMEIOLIUXCS JaHHBIX C
LEJbI0 TOTYYEHHS
JIOCTOBEPHBIXBBIBOJIOB

JKU3HEeHHBIMIINKIT
KJIETKH

bu6nunorexal [OK
https://lesson.edu.ru/lesson/a494c3c

Jluanor, HanpaBJIeHHBIH
Ha3aMHTEPECOBAaHHOCTHB
HOJTy4EeHUH
OMOJIOrNYEeCKUX3HAHUNB
LEJISAX MTOBBIIICHUSO0IIeH
KYJBTYpHI,
€CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, KaK
COCTABHOM 4acTu
(GyHKIMOHATBHON
IPaMOTHOCTH
o0y4aromuxcs,
dbopmupyemoiinpu
M3y4EeHUHOUOIOTUI

CrpoennenpyHKIuu
OpraHu3MOB

17

15

bu6nunorexal [OK
https://lesson.edu.ru/lesson/f6d39de3

Juamnor, HanrpaBICHHBIN
Ha3auHTEPECOBAHHOCTHB
MTOJIyYE€HHUH

OMOJIOrMYeCKUX3HAHUNB



https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/f6d39de3

LEJSIXTTOBBIICHUS
o01eit KyJIbTypHl,
€CTECTBEHHO-HAY4HOM
IrPaMOTHOCTH, KaK
COCTaBHOM yacTH
(yHKIIMOHATLHOM
IPaMOTHOCTH
oOyJaromuxcs,
bopmupyemoiinpu
M3y4YEeHUHUONOJIOTUH

10

PasmHoxeHne n
Pa3BUTHEOPTraHU3MOB

15

bubnuorexal [OK
https://lesson.edu.ru/lesson/44d23e03

Juanor, HanpaBJICHHBIH
HA3aMHTEPECOBAaHHOCTHB
MOJTYYCHUH
OMOJIOTMYECKUX3HAHUIB
LEJISX MOBBIICHUSO0ICH
KYJIbTYPBI,
€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, KaK
COCTaBHOW 4acTH
(GyHKIIMOHATEHON
IrPaMOTHOCTH
00yYaroImuxcs,
bopmupyemoiinpu
M3y4YEeHUNOUOIOTUHI

11

I'eneruka — Hayka o
HAaCJIEICTBEHHOCTUH
U3MEHYUBOCTH
OpraHu3MOB

0.5

bubmuorexal [OK
https://lesson.edu.ru/lesson/8088b7fa

Juamnor, HanrpaBICHHBIN
Ha CIIOCOOHOCTh
OLIEHUBATh BKJIA]
POCCHICKHX YYEHBIX B
CTaHOBJICHUCHPA3BUTHE
OMOJIOTHH, TIOHUMAaHUS
3HAYEeHUSIOMOIOTUUB



https://lesson.edu.ru/lesson/44d23e03
https://lesson.edu.ru/lesson/8088b7fa

MO3HAaHUU3aKOHOB
MMpUpPOAbI, BXKU3HU
YEJIOBEK a U
COBPEMEHHOT000IIECTBA

12

3aKOHOMEPHOCTH
HACJIE/ICTBEHHOCTH

10

bu6mmorexal [OK
https://lesson.edu.ru/lesson/da2765cd

VYyeOHbBIC CUTYyaIUH,
HaInpaBlICHHBIC HA
MOHMMAHUECYIIHOCTH
METOJIOB MIO3HAHUS,
HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
UCIIOJIb30BATh
MOJTy9aeMbIC3HAHUS IS
aHaJin3a U 00bsCHEHUS
SBIIGHUN OKPYKAIOIIEro
MUPAUTIPOUCXOIALINXB
HEMU3MEHEHUH, yMEHNE
Jienatb 000CHOBaHHbBIE
3aKITIOYCHHS HA OCHOBE
Hay4yHbIX (PAKTOB U
UMEIOIUXCS TAHHBIX C
HEJNBI0 IOy YCHHUS
JIOCTOBEPHBIXBBIBOJIOB

13

3aKOHOMEPHOCTH
U3MEHYHBOCTHU

bubmuorexal [OK
https://lesson.edu.ru/lesson/e1564a9¢c

VY4ebHble cuTyalum,
HarpaBJICHHbIC HA
MOHUMAHUECYITHOCTH
METOJIOB MTO3HAHMS,
UCIIOJIb3yEMBIX B
€CTECTBEHHBIXHAYKAX,
CIIOCOOHOCTH
UCITIOJIb30BATh



https://lesson.edu.ru/lesson/da2765cd
https://lesson.edu.ru/lesson/e1564a9c

MOJTy4aeMble3HAaHUS IS
aHann3a 1 00BSICHEHUS
SIBJIICHUN OKPYKAIOIIETO
MUPAUTIPOUCXOIALINXB
HEMU3MEHEHUM, YMEHUE
Jienatb 000CHOBaHHbBIE
3aKJIFOUYEHUS1 HA OCHOBE
HAY4HBIX ()aKTOB U
UMEIOIINXCS JaHHBIX C
LEJIbI0 TIOTYYEHUS
JIOCTOBEPHBIXBBIBOJIOB

14

I'eHeTnKauesoBEKA

0.5

bu6nunorexal [OK
https://lesson.edu.ru/lesson/bb1da599

VY4eOHble CUTYalINH,
HaInpaBJICHHbIC Ha
MMOHUMAaHUECYIITHOCTH
METOAO0B IMO3HAHUS,
HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH
HCHOJIB30BaTh
MOJTy4Ya€MbI€3HAHU SIS
aHajau3a U 00bSICHECHHS
SIBJIECHUM OKPY’KAIOIIErO
MHUPAUTIPOUCXOISIINXB
HEMU3MEHEHUI, YMEHUE
JieniaTb 000CHOBAHHBIC
3aKJIIOYCHUS HA OCHOBE
HAy4YHBIX ()aKTOB U
HMEIOIIUXCS JAHHBIX C
LEJIBIO MOJTYYEHUS
JIOCTOBEPHBIXBBIBOJIOB

15

Ceneknus

bu6nunorexal [OK

VY4deOHbleCUTYaIHH,



https://lesson.edu.ru/lesson/bb1da599

OpraHu3MOB

https://lesson.edu.ru/lesson/86acad55

HaTpaBJICHHBIC HA
MOHMMAHHUECYIIHOCTH
METO/IOB TIO3HAHWUS,
UCTIOJIb3YEMBIX B
€CTECTBCHHBIX HayKax,
CIIOCOOHOCTH
UCIIOJTh30BATh
MOJTy9aeMbIC3HAHUS IS
aHanm3a U 00BACHEHUS
SIBJIECHUM OKPY’KAIOLIErO
MUPAUTIPOUCXOISAIINXB
HEMHU3MECHCHU, YMCHHE
JieNaTh 000CHOBaHHbBIE
3aKIIFOYCHUS HA OCHOBE
HAy4HBIX ()aKTOB U
UMEIOIIUXCS TAaHHBIX C
EJTBIO TIOTYYSHUS
JIOCTOBEPHBIXBBIBOJIOB

16

BuorexHonorusu
CUHTETUYECKAS
ouoJsiorus

bu6nunorexal [OK
https://lesson.edu.ru/lesson/133b0166

Juamnor, HanrpaBICHHBIN
Ha CITOCOOHOCTh
OIIEHMBATh BKJIA]
POCCUICKHX YYEHBIX B
CTaHOBJICHUEUPA3BUTHE
OMOJI0TUH, TOHUMAaHUS
3HAYCHUS OMOJIOTHH B
MMO3HAHUH 3aKOHOB
MPUPOJIbI, B )KU3HU
yesjoBeKa 1
COBPEMEHHOT000IIIECTBA

17

PesepBHOEBpEMS

but6morexal [OK
https://lesson.edu.ru/lesson/387b2669

Y4ebHbleCUTYalINH,
HarpaBJICHHbIC HA



https://lesson.edu.ru/lesson/86acad55
https://lesson.edu.ru/lesson/133b0166
https://lesson.edu.ru/lesson/387b2669

TOTOBHOCTD U
CHOCOOHOCTH K
HEMpPEpbIBHOMY
o0pa3oBaHHUION
camMo00pa3oBaHUIO, K
aAKTUBHOMYTIOTYYEHUIO
HOBBIX 3HAHUU I10
OuoNoTHH B
COOTBETCTBHH C
KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME

102

13




11 KIIACC

n/n

HanmenoBanue
pa3iejoBUTEM
MPOrpamMMbl

KoaudecTBo 4acoB

Bcero

KoHTtposbHbie
padoThI

IIpakTnyeckue
padoThI

DyieKTPOHHBbIe(LIU(PPOBLIE)
o0pa3oBaTebHbIEPECYPChI

BuabiaesiTeIbHOCTHC
yueToM padouei
MPOrpamMMbl
BOCIIMTAHUSA

3apoxaeHue u
pa3BUTHE
SBOJIOLMOHHBIX
IIPEeICTaBICHUIB
OunoIoruu

bubmnorexal [OK

https://academy-
content.apkpro.ru/ru/lesson/08680ea9-

24b5-4073-9c88

Jwnanor,HanpaBieHHbINA
Ha TIOHUMaHUe
cnenupuKkd OMOIOTUI
KaK HayKH, OCO3HAHUS
€€ poiu B
(dhopmMupoBaHUT
palMOHATILHOTO
HAYYHOTO MBIILICHUS,
CO3/IaHUHU LEIOCTHOTO
IpeJICTaBICHUs 00
OKPY’KaIOIIEMMHUPEKaK
0 €TUHCTBE MPUPO/IBI,
yeJioBeKa U 00IeCTBa,B
MTO3HAHUHTTPUPOTHBIX
3aKOHOMEPHOCTEN 1
peLeHUUIIpodIeM
COXpaHEHHUS
IPUPOIHOTO
paBHOBECHS

MukposBoIIOLUANEE
pe3yabTaThl

14

bu6mmorexal lOK

https://academy-
content.apkpro.ru/ru/lesson/85e9b260-

0018-458a

VYuebHblecUTyaluuy,
HarpaBJICHHbIC HA
CIIOCOOHOCTh
CaMOCTOSITEIILHO
UCIIOJIb30BATh



https://academy-content.apkpro.ru/ru/lesson/08680ea9-24b5-4073-9c88
https://academy-content.apkpro.ru/ru/lesson/08680ea9-24b5-4073-9c88
https://academy-content.apkpro.ru/ru/lesson/08680ea9-24b5-4073-9c88
https://academy-content.apkpro.ru/ru/lesson/08680ea9-24b5-4073-9c88
https://academy-content.apkpro.ru/ru/lesson/08680ea9-24b5-4073-9c88
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a
https://academy-content.apkpro.ru/ru/lesson/85e9b260-0018-458a

OMOJIOrMYECKHE3HAHUS
JUIs peleHus npoodiieM
B PEATbHBIX

)KI/ISHCHHBIXCI/ITya]_II/IS'IX

YueOHbIC cCUTYaIUH,
HalpaBJiCHHbIC HA

CIOCOOHOCTH
.. bubnmorexal [OK CaMOCTOSITEJIbHO
MakposBonronusaueeé
€3VIIBTATHI 6 0 https://academy- HCIIOJIb30BATh
pe3y content.apkpro.ru/ru/lesson/85e9b260 OMOJIOrMYECKUE3HAHUS
JUTSL peleHus npooiem
B PEATLHBIX
YKU3HCHHBIX CUTYAIHSIX
Jlnanor,HanpaBlieHHBIH
HA3aMHTEPECOBAHHOCTH
B MOJTy4YEHUU
OMOJOTrMYEeCKUX3HAHUN
B I[EJISIX TIOBBIIICHUS
o011ei KyIbTyphl
TIpoucxoxIeHH e i bubmmorexal [OK YABTYPEL, }
https://academy- €CTECTBCHHO-HAYy4YHOU
pa3BUTHEXKU3HUHA 15 15
content.apkpro.ru/ru/lesson/54f96a99- IPAMOTHOCTH, KaK
3emie .
57e3-4914 COCTaBHOW 4acTH
(yHKIIMOHAJIbHON
TpPaMOTHOCTH
oOy4aromuxcs,
(dbopmupyemoitnpu
U3YYCHUHOUOTIOTHH
becena o nonumanuu
[Ipoucxoxnenne bubnnorexal [OK
cnenupuKuOnOIOTHI
aenoBera 10 L https.//acaderny- KaKHAYKH, OCO3HAHHS
aHTPOIIOreHe3 content.apkpro.ru/ru/lesson/375dd554 YKH,

€€ ponuB



https://academy-content.apkpro.ru/ru/lesson/85e9b260
https://academy-content.apkpro.ru/ru/lesson/85e9b260
https://academy-content.apkpro.ru/ru/lesson/85e9b260
https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914
https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914
https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914
https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914
https://academy-content.apkpro.ru/ru/lesson/54f96a99-57e3-4914
https://academy-content.apkpro.ru/ru/lesson/375dd554
https://academy-content.apkpro.ru/ru/lesson/375dd554
https://academy-content.apkpro.ru/ru/lesson/375dd554

hopmupoBaHUHN
parroHAILHOTO
HAYYHOT'O MBIILICHUS,
CO3JaHUH 1[EJIOCTHOIO
MIPEICTABICHHS 00
OKPYXKaroIeMMHPEKaK
0 CJIMHCTBE MPHUPOJIBI,
YyeJa0BeKa U 00IecTBa,B
MIO3HAHUUTIPUPOTHBIX
3aKOHOMEPHOCTEN U
peIIeHUUITPOOIEM
COXpaHCHHS
HPUPOIHOTO
paBHOBECHS

DKonorus — HayKa O
B3aNMMOOTHOLICHUAX

bubmunorexal [OK

Jlnanor,HanpaBlieHHBIH
Ha DKOJIOTUYECKHU

1enecooopasHoe
OPTaHH3MOB 1 0.5 https://academy- OTHOIIEHUEKIIPUPOIE
HaJlOpraHU3MEHHBIX ' content.apkpro.ru/ru/lesson/7b5d33d5- pHp
. KaK UCTOUYHHUKYKU3HU
CHCTEMCOKPYKArOIEeN 1cfb-47db-807e i
. Ha 3eMiie, OCHOBE €é
cpenoit
CYIIIECTBOBAHHMS
becemaoskonornuecku
bubmmorexal [OK LenecoodpasHoe
OpranusmMeiucpena 15 https://academy- OTHOILICHHE K MPUPOAC
oOHuTaHUs ' content.apkpro.ru/ru/lesson/05e291c0- KAaK UCTOYHHKY JKU3HU
7a9¢c-47f1-b47b Ha 3eMiie, OCHOBE €8
CYILIECTBOBaHHMS
Juanor,HanpaBieHHBINA
OKOJIOTUSIBHIOBU
. 0.5 _ Ha DKOJIOTUYCCKH
MOy JISIU

1enecoodpasHoe



https://academy-content.apkpro.ru/ru/lesson/7b5d33d5-1cfb-47db-807e
https://academy-content.apkpro.ru/ru/lesson/7b5d33d5-1cfb-47db-807e
https://academy-content.apkpro.ru/ru/lesson/7b5d33d5-1cfb-47db-807e
https://academy-content.apkpro.ru/ru/lesson/7b5d33d5-1cfb-47db-807e
https://academy-content.apkpro.ru/ru/lesson/7b5d33d5-1cfb-47db-807e
https://academy-content.apkpro.ru/ru/lesson/05e291c0-7a9c-47f1-b47b
https://academy-content.apkpro.ru/ru/lesson/05e291c0-7a9c-47f1-b47b
https://academy-content.apkpro.ru/ru/lesson/05e291c0-7a9c-47f1-b47b
https://academy-content.apkpro.ru/ru/lesson/05e291c0-7a9c-47f1-b47b
https://academy-content.apkpro.ru/ru/lesson/05e291c0-7a9c-47f1-b47b

OTHOIIICHUEKITPUPOIE
KaK MCTOYHUKYXU3HU
Ha 3eMJie, OCHOBE &
CYILIECTBOBAHMS

DKOJIOTHS COOOIIECTB.

JKOJIOTHUUECKUE
CUCTEMBI

12

0.5

bub6mmorexallOK

https://academy-
content.apkpro.ru/ru/lesson/d224f4ab-

dcaf-4e28-adf9

Jwnanor,HampaBieHHbIN
Ha YKOJIOTUYECKHU
1enecooopasHoe
OTHOIICHUEKIIPUPOJIE
KaK UCTOYHUKYKU3HU
Ha 3emiie, OCHOBE €&
CYILIECTBOBAHHMS

10

buochepa—
rio0abHas
JKOCHUCTEMA

bubmnorexal [OK

https://academy-
content.apkpro.ru/ru/lesson/1a9cc5eb-

5f59-447a-93b2

MotuBanmonHas
Oecema,HanpaBlICHHAS
Ha 3KOJIOTUYECKH
1enecooopasHoe
OTHOILICHUEKIIPUPOIE
KaK UCTOYHHUKYKU3HU
Ha 3eMiie, OCHOBE €é
CYIIIECTBOBAHHMS

11

YenoBek u
OKpY’Karomiasicpeia

JlessTeIbHOCTH 110
MOBBIILIEHUIOYPOBHS
9KOJOTUYECKOMN
KYJbTYPBIL:
IpUOOPETEHUEOTIBITA
MJTAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH
HX BO3MOXKHBIX
OCIENCTBAN I
OKpYXKaroIencpe bl

12

PesepBHOEBpEMS

bu6mmorexal [OK
https://academy-

VYuebHblecuTyanumu,
HarpaBJICHHbIC Ha



https://academy-content.apkpro.ru/ru/lesson/d224f4ab-dcaf-4e28-adf9
https://academy-content.apkpro.ru/ru/lesson/d224f4ab-dcaf-4e28-adf9
https://academy-content.apkpro.ru/ru/lesson/d224f4ab-dcaf-4e28-adf9
https://academy-content.apkpro.ru/ru/lesson/d224f4ab-dcaf-4e28-adf9
https://academy-content.apkpro.ru/ru/lesson/d224f4ab-dcaf-4e28-adf9
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb-5f59-447a-93b2
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb-5f59-447a-93b2
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb-5f59-447a-93b2
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb-5f59-447a-93b2
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb-5f59-447a-93b2
https://academy-content.apkpro.ru/ru/lesson/c2ccb94a-5b5d-4b61-b56b

content.apkpro.ru/ru/lesson/c2cch94a-

5b5d-4b61-b56b

3aWHTEPECOBAHHOCTH B
MOJTYYCHUN
OHMOJIOTUYECKUX3HAHUI
B 1ICJISIX TTOBBIIIICHUS
o01e KyJIbTypHl,
€CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, KaK
COCTaBHOM 4acTH
(yHKIMOHAIBHON
IrpaMOTHOCTH
o0yyaronmxcs,
dhopmupyemoitnpu
U3YYCHUUOUOIOTHH

OBIIEE KOJIMYECTBO
YACOBIIOITIPOI'PAMME

102

75



https://academy-content.apkpro.ru/ru/lesson/c2ccb94a-5b5d-4b61-b56b
https://academy-content.apkpro.ru/ru/lesson/c2ccb94a-5b5d-4b61-b56b
https://academy-content.apkpro.ru/ru/lesson/c2ccb94a-5b5d-4b61-b56b

IHOYPOUYHOEIINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
/i Tema ypoka Bcero Kontpouabnbie | IlpakTuyeckue 06pAIOBATELHEIEPECYPCHI
padoTbI padoThbI
1 buonoruskakkomIIeKCHassHayKauKak 4yacTh 1 0 0 bubmmorexa [IOK
COBPEMEHHOT0 00IIIeCTBa https://lesson.edu.ru/lesson/5¢523154
2 JKvBBIECHICTEMBIMIX CBOWCTBA 1 0 0 -
bu6mmoreka [IOK
3 ¥ PORHEBAAOP A AR HEEIXCHCTEM 1 0 0 https://lesson.edu.ru/lesson/15bc113d
4 M cTopUsIOTKPBITUANU3YYEHUSAKIIETKH. 1 0 0 bubnuorexa [JOK
Knerounas reopus https://lesson.edu.ru/lesson/070c3elb
MeToapIMONEeKY I PHORUKIIETOYHON
ouonoruu. [IpakTrdeckas pabora
«3yueHnemMeToJOBKICTOYHOHONOIOTHI bu6mmoreka [IOK
5 1 0 0.5
(xpomatorpadusi, anekrpodopes, https://lesson.edu.ru/lesson/070c3elb
Qg depeHIaIbHOeeHTpUYTrUpOBaHH1E,
TTLIP)»
. bubmnoreka [IOK
0 RHUMHHECKHACOCTAR KICTIH . 0 0 https://lesson.edu.ru/lesson/f0169498
7 MuHepaIbHBIEBEILIECTBAKIIETKH, UX 1 0 0 bu6mmoreka [JOK
Ouonormyeckas poiib https://lesson.edu.ru/lesson/f0169498
OpranndecKueBeIecTBAKICTK— OeNKH.
8 JlaGopatopHasipabota«OOHapyKeHHe 1 0 05 bubmuorexa [IOK
OEJIKOB C MMOMOIIBIO KAYECTBEHHBIX https://lesson.edu.ru/lesson/7248ccfd
peakLuin
9 CgoiicTBa,knaccuuranusanQyHKIuu OSIKOB 1 0 0 bubnuorexa [JOK

https://lesson.edu.ru/lesson/7248ccfd



https://lesson.edu.ru/lesson/5c523154
https://lesson.edu.ru/lesson/15bc113d
https://lesson.edu.ru/lesson/070c3e1b
https://lesson.edu.ru/lesson/070c3e1b
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd

OpFaHI/I‘IeCKI/IeBCHIGCTBaKJ'IeTKI/I— YTJI€BObL

bu6mmoreka [JOK

10 0 https://lesson.edu.ru/lesson/7248ccfd
11 OprannuecKueBeneCTBAKICTKU— JTUITUIbI 0 bubmorexa OK
https://lesson.edu.ru/lesson/7248ccfd
Hyxneunossie kucnorsl. JIHK u PHK.

12 Jlaboparopuasipabota«MccienoBanue 05 bubnmoreka [JOK
HYKJICMHOBBIXKUCIIOT,BBIICIICHHBIX U3 https://lesson.edu.ru/lesson/3b18d58d
KJIETOKPA3JIMYHBIXOPTaHU3MOBY

13 Crpoennenpyakuuu AT®. [[pyrue 0 bubnmoreka [JOK
nykieosuarpudocdarsr (HTD) https://lesson.edu.ru/lesson/3b18d58d

14 CexsennpoBanue/IHK.Metoapirenomuku, 0 )
TPAHCKPHUIITOMUKH, TIPOTCOMUKHU

15 MeTobICTpyKTYpHOM OHonorun 0 -

bu6mmoreka [IOK

10 Tumsiicnerok. lpoxapuorieckasicieTia 0 https://lesson.edu.ru/lesson/a9152604
CrpoeHnesyKapuoTUUECKOUKIIETKH.

17 HpZKTI/I‘IGCia}I}’r))a(iOT&((HSYHGHHCCBOﬁCTB 0.5 bubmmorexa LIOK

N https://lesson.edu.ru/lesson/86c00dc3
KJIETOYHOU MEMOpaHbD»

18 IToBepxHOCTHBIMaNMapaT KIETKN 0 -
OnHOMEMOpaHHBIEOPTaHOMIBIKIIETKH.

19 HgaKTI/I‘{eciaﬂpa6OTI:;«I/ISyjeHI/IeI[BI/DKeHI/IH 0.5 Bubmorexa HOK

https://lesson.edu.ru/lesson/86c00dc3
[IUTOIIJIA3MbI B PACTHTEILHBIX KICTKAX)
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHJIpHH,IacTu bl.JlaboparopHas 05 )
pabota «VccnenoBanue mia3Monn3a u
JIETUIa3MOJIN3aBPaCTUTEIbHBIXKIETKAX)

21 HememOpaHHBIEOPraHOUIBIKIIETKH 0 -

22 CrpoennenyHKIHASIpa 0 Bubmiorexa LIOK

https://lesson.edu.ru/lesson/0810f15f



https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/a9152604
https://lesson.edu.ru/lesson/86c00dc3
https://lesson.edu.ru/lesson/86c00dc3
https://lesson.edu.ru/lesson/0810f15f

23

CpaBHUTENIbHAS XapaKTEPUCTHKA KIJIETOK

sykapuot.Jlaboparopraspadbora«l3zyuenue
CTPOCHUA KJICTOK pPa3JIMYHBIX OPTraHU3MOB»

0.5

24

AccUMUIISILIYS ¥ JUCCUMMJIALIUS — JBE
CTOPOHBI MeTabosn3Ma. Turel oOMeHa

Benlects. JlaboparopHas pabota «3yuenue
KaTaJUTHYECKONaKTUBHOCTU(EPMEHTOB(HA

IpUMepeaMuIa3bInINKaTaIa3bl )»

25

depMeHTaTUBHBINXapaKTeppeaKkui
KJerouHoromeradonmsma.JlaboparopHas
pabota «M3y4yenne pepMeHTaTUBHOTO
pacuIenIeHUANEePOKCUAaBOA0POAAB
PacTUTENbHBIXM)KABOTHBIXKIIETKAX)

0.5

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/cdc6b0d2

26

benku-akTuBaTOpBIN OCNKH-UHTUOUTOPHI

27

ABTOTPO(HBINTUTIOOMEHABEIIECTB

28

dorocunTe’

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/27¢57b97

29

Xemocunres.JIaboparopHasipaboTa
«CpaBHeHHETPOI11eCCOB()OTOCUHTE3AN
XEMOCHHTE32»

0.5

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/27¢57b97

30

AHaspoOHBICOpTaHu3MbL. BUABIOpOXKEHUS.
JlaGopaTtopnasipabota«CpaBHeHHE
MIPOLIECCOB OPOKEHHUSI U JBIXAHHS

31

AspoOHBICOPTaHNU3MBL. DTAITBI
HYHEPTreTUYECKOro 0OMeHa

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/1f60acef

32

DHeprusiMeMOpaHHOTOTPaINECHTA
poToHOB.CuHTe3AT®:paboTanpoToHHOM
AT®-cunTa3bl

33

PeaknumMaTrpuyHOrocuHTE3a

34

Tpanckpunuus—marpuunbiicuHTe3PHK

but6morexal [OK



https://lesson.edu.ru/lesson/cdc6b0d2
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/1f60acef

https://lesson.edu.ru/lesson/05b30833

bubmuoreka [JOK

3 Tpancaatses Srart 0 https://lesson.edu.ru/lesson/05b30833

36 Koaunposanueamunokucnot.Poinspudocom B 0 ]
O6uocuHTe3e OenKa

37 Opranu3anusareHoMaynpoKapruoTH SYKapHOT 0 )

38 MoutekysipHbIEeMEXaHU3MBIDKCIIPECCU U 0 ]
TEHOB Y 3YKapHOT

5 | ot sapasas. ipaerssonm. 05 | bromoreralloK
paBoTaCCO3IAHIEMOETHBIPY Ay https://lesson.edu.ru/lesson/eb33fad3

40 BupycHblezaboneBaHusYeN0BEKA, 0 bubnuorexa [JOK
KMBOTHBIX, PACTCHUI https://lesson.edu.ru/lesson/eb33fad3

bubnuorexa [JOK

4 HaROTEXHONOrMHBOHON OTHHHME THIRES 0 https://lesson.Le[du.ru/Iesson/3b18d58d

42 JKU3HEeHHBINIIUKIIKIETKA 0 -

43 Matpuunsiiicuate3JTHK 0 -
Xpomocomsl.JIabopaTopHas pabota

44 «3y4eHnexpoMoCOMHAroTOBbIX 0.5 -
MUKpOIperapaTax»

45 JleneHueKIeTKu— MHUTO3 0 bubmorexa LIOK

https://lesson.edu.ru/lesson/a494c3ch

Tuns! kneTok. KapnokuHes u IUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmronenune 05 )
MHUTO3aBKJIETKaXKOHUYNKAKOPEIIKATyKa
(Ha rOTOBBIXMHUKpOIpEnapaTax)»

47 PerynsiusKu3HEeHHOTOLIMKIIAKIETOK 0 -

48 Opranu3MKakeMHOELEN0e 0 -



https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/a494c3cb

Txanupacrenuit.JlabopaTopHasipabora

49 . . 1 0 0.5 -
«M3y4yeHneTKaHel pacTeHui»
TKaHM )XMBOTHBIXMYETIOBEKA.
50 JlaGoparopHnasipabota«l3ydeHueTkaHeu 1 0 0.5 -
KHBOTHBIX
Opransl.CuctembiopranoB.JIabopaTopHast
51 pabora «/3y4yeHue opraHoB I[BETKOBOTO 1 0 0.5 -
pacTeHMs»
52 Omnoparea opraHu3MoB 0 0 -
53 JIBI>KEHHEOPraHu3MOB 0 0 -
54 [TuraHneopraHu3MoB 0 0 -
55 [MuTanne NO3BOHOYHBIX KUBOTHBIX. 1 0 0 i
[MumeBapurenpHascUCTEMaveIOBEKA
56 JpIxaHneopraHu3MoB 1 0 0 -
57 JIpIXaHHEN03BOHOYHBIX>)KUBOTHBIXU 1 0 0 ]
YeJoBeKa
58 TpaHcnopTBELIECTBYOPraHU3MOB 1 0 0 -
59 KpoBeHocHasiccTeMano3BOHOYHBIX 1 0 0 ]
KMBOTHBIX M YeJIOBEKa
60 Briaenenueyopranusmon 1 0 0 -
61 3ammTayopraHi3MoB 1 0 0 -
62 NmmyHHasicucTeMadenoBeKa 1 0 0 -
63 PaznpaxuMOoCThHpETy AUy OpraHU3MOB 1 0 0 -
64 I'ymopansHasperyIsuusudHI0KpUHHAS 1 0 0 )
cHcTeMa JKUBOTHBIX M YeIIOBEKa
bu6mmorexa [IOK
65 DOPMEIPA3MHOKEHIAOPTaHH3MOD 1 0 0 https://lesson.edu.ru/lesson/44d23e03
66 [TosmoBOE pa3smMHOXKEHHE 1 0 0 Bubmworexa LIOK

https://lesson.edu.ru/lesson/44d23e03



https://lesson.edu.ru/lesson/44d23e03
https://lesson.edu.ru/lesson/44d23e03

bu6mmoreka [JOK

o7 Meitos 0 https://lesson.edu.ru/lesson/0f5f2936
["amerorenes. OOpa3oBaHUE U pa3BUTHE
68 noJI0BbIXKIIETOK.JIabopaTropHaspabora 05 bubmmorexa [IOK
«M3yueHHecTpOCHHSIIONOBBIXKICTOKHA ' https://lesson.edu.ru/lesson/0f5f2936
TFOTOBBIX MUKpOIIpenapaTax»
69 WNHpuBuyanbsHOEpa3BUTUEOPTaHU3MOB— 0 bubmmorexa [IOK
OHTOT'CHE3 https://lesson.edu.ru/lesson/c081bbd7
20 3aksaKaopraHOBUTKaHEH N3 3apOAbIIIEBBIX 0 bubnmoreka [JOK
JINCTKOB https://lesson.edu.ru/lesson/c081bbd7
PoctupassutnexunBorHbix.JlabopaTopHas
71 pa60T§ «BprsBneHNE HpI/ISHaKOBpCXOIIL)CTBa 0.5 Brbmiorexa LIOK
. https://lesson.edu.ru/lesson/99d9a91a
3apo/ibIIlIel TO3BOHOYHBIX JKUBOTHBIX)
Pa3zMHoOXeHHenpa3BUTHEPACTEHUH.
72 ﬂa6opaTopHa;IpI;60Ta«CfpoeHHeopraHOB 0.5 bubmmorexa LIOK
. https://lesson.edu.ru/lesson/99d9a91a
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»
73 HcropusacTaHOBICHUANPA3BUTHATCHETUKU 0 bubnuorexa [JOK
KaK HayK{ https://lesson.edu.ru/lesson/8088b7fa
OCHOBHBICTIOHITHSIMCUMBOJIBITEHETUKH.
74 JlaGopatopHas pabota «J{po3oduia kak 0.5 Brbmiorexa LIOK
. https://lesson.edu.ru/lesson/8088b7fa
00BEKT FeHETUYECKUX MCCIIEIOBAHUID
3aKOHOMEPHOCTHHACIIEOBAHUSATIPU3HAKOB.
MoHorubpunHoe CKpenBaHme.
75 HpaKTqur::K):ﬂpa6OTZ"HIjlsyquHe 0.5 Bubmorexa HOK
https://lesson.edu.ru/lesson/da2765cd
pe3yIbTaTOB MOHOTUOPHIHOTO
CKpelLIBaHus yIpo30(ub!"
76 [{uTONMOTrHYeCKNEeOCHOBRIMOHOTHOPHTHOTO 0 bubnuotexa [JOK
CKpEIIHMBaHUS https://lesson.edu.ru/lesson/da2765cd
77 AHnanmsupyroueeckpemubanue. Henonnoe 0 i

JOMHUHHUPOBAHNEC



https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/c081bbd7
https://lesson.edu.ru/lesson/c081bbd7
https://lesson.edu.ru/lesson/99d9a91a
https://lesson.edu.ru/lesson/99d9a91a
https://lesson.edu.ru/lesson/8088b7fa
https://lesson.edu.ru/lesson/8088b7fa
https://lesson.edu.ru/lesson/da2765cd
https://lesson.edu.ru/lesson/da2765cd

JurnbpunnoeckpemuBanue. [Ipaktnueckas

bu6mmoreka [JOK

8 padota «l1syuenne pesybratos 05 https://lesson.edu.ru/lesson/67987237
JTUTHOPHIHOTOCKPEIIUBAHUSYAPO30(PIITBI)
79 [{uTONOTNYECKUEOCHOBBITUTHOPHIHOTO 0 bubmuoreka [JOK
CKpEIMBaHHS https://lesson.edu.ru/lesson/67987237
80 CueruieHHOEHACIeI0BaHKE MPHU3HAKOB 0 bubmorexa [IOK
https://lesson.edu.ru/lesson/f9e74bbf
81 XPpOMOCOMHASITEOPUSHACIICICTBEHHOCTH 0 bubmorexa LIOK
https://lesson.edu.ru/lesson/a3431d82
82 I'enerunkarona 0 Bubnuorexa LIOK
https://lesson.edu.ru/lesson/143bcb4f
83 ['eHOTHII KaK [EJIOCTHASICUCTEMA 0 bubmorexa HOK
https://lesson.edu.ru/lesson/e1564a9c
84 ['eHeTHUYECKUUKOHTPOJIbPA3BUTHS PACTEHUM, 0 )
JKUBOTHBIX M YEJIOBEKA
85 N3meHunBOCThIIPU3HAKOB. BUib 0 bu6mmoreka [JOK
U3MCHYMBOCTH https://lesson.edu.ru/lesson/e1564a9c
86 MonudukanmoHHasTU3MEHUNBOCTh 0 -
BapuannoHHbIpsiAMBapyallMOHHAS KPUBAS.
JlaGoparopHas paboTa
87 «HccnenoBanue 3akOHOMEPHOCTEN 05 )
MOAU(UKAITMOHHON U3MEHUYUBOCTH.
ITocTpoeHneBapraiMOHHOTOpsiIan
BapUaALlMOHHOMKPUBOID)
88 ['eHOTHTIHMYECKAIN3MEHYMBOCTb. 0 i
KomOunaTtuBHAsS H3MEHIHBOCTH
MyTannoHHasU3MEHUYNBOCTb.
89 [TpakTuyeckaspabora«MyTanuny 05 i

Npo30¢guIIbl (Ha TOTOBBIX
MUKpOIpernaparax)»



https://lesson.edu.ru/lesson/67987237
https://lesson.edu.ru/lesson/67987237
https://lesson.edu.ru/lesson/f9e74bbf
https://lesson.edu.ru/lesson/a3431d82
https://lesson.edu.ru/lesson/143bcb4f
https://lesson.edu.ru/lesson/e1564a9c
https://lesson.edu.ru/lesson/e1564a9c

9 3aKOHOMEPHOCTHUMYTallMOHHOTOIIpoIiecca. 0 bubmuoreka [JOK
OnuUreHeTUKa U MUTeHOMHKA https://lesson.edu.ru/lesson/bb1da599

91 ['enetuxauenoseka.lIpaktuaeckaspadbora 05 bubmmorexa [IOK
«CocTtaBiieHUEeHaHAT3POJOCIOBHOM ' https://lesson.edu.ru/lesson/143bcb4f

bubmuoreka [JOK

92 Me e AreHe 0

TOAPIMEATIHHCROATCHETHICH https://lesson.edu.ru/lesson/143bcb4f
3 o
63 | mperomspanemcIeHITeHETIGCKY o | BiomorerallOK
PEAOTED mu https://lesson.edu.ru/lesson/143bch4f
3a00JIeBaHUH YeIoBeKa
OCHOBHBICTIOHSTHSICETICKITUH.

94 JlaboparopHas pabota «3ydenue copToB 05 bubnuorexa [JOK
KYJIbTYPHBIXPACTCHUHUIIOPOIOMAIITHUAX ' https://lesson.edu.ru/lesson/86acad55
JKUBOTHBIX»

M HpaOboThI.
5 | MaSoparopaspaboradisyemiencroton 05 | bromoreralloK
PATOPHYD . Y 8 ' https://lesson.edu.ru/lesson/86acad55
CEJICKIIUU PACTCHUI
6 | ‘samorman. Mpacmrscons paora o BumoreralloK
P . P https://lesson.edu.ru/lesson/86acad55
«lIpuBUBKapacTeHuN»

97 CoxpaHeHue, N3y YeHUEHUCIIOIb30BAaHNE 0 bubnuotexa [JOK
TEHETHYECKUX PECYPCOB https://lesson.edu.ru/lesson/86acad55
b

8 | npomssosctsa Mpacricerapadors 05 | Prbmorexa lOK

P Aetsa.Lip P ' https://lesson.edu.ru/lesson/133b0166
«3yueHneo0beKTOB OMOTEXHOIOTUI
99 OcHOBHBIEHATIPABICHUSCUHTETHUECKOMN 0
Omororuu
bu6mmoreka [JOK
100 | X 0
POMOCOMHASHTEHRAL HIGREREPICL https://lesson.edu.ru/lesson/a3431d82
b K
101 MenunmHCKHeONOTEXHOIOT MU 0 no/morexa [10

https://lesson.edu.ru/lesson/133b0166



https://lesson.edu.ru/lesson/bb1da599
https://lesson.edu.ru/lesson/143bcb4f
https://lesson.edu.ru/lesson/143bcb4f
https://lesson.edu.ru/lesson/143bcb4f
https://lesson.edu.ru/lesson/86acad55
https://lesson.edu.ru/lesson/86acad55
https://lesson.edu.ru/lesson/86acad55
https://lesson.edu.ru/lesson/86acad55
https://lesson.edu.ru/lesson/133b0166
https://lesson.edu.ru/lesson/a3431d82
https://lesson.edu.ru/lesson/133b0166

102

PesepBubritypok.IloBTopenne,06001eHuE,
crucTemMaTu3auurs 3HaHUI

OBILIEEKOJIMYECTBOYACOBIIO
[TPOI'PAMME

102

135




11 KIIACC

KoaudecTBO 4acoB

Ne DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Bcero Kontpouabnbie | IlpakTnueckue
n/n o0pa3oBaTebHbIEpPECYPChI
padoTbI padoTbI
bu6morexal [OK
1 OBomonuonnasteopusy. Jlapsuna 1 0 0 https://academy-
content.apkpro.ru/ru/lesson/dbb6c1d1
4 bu6morexal [OK
2 ﬁZI/I)KyHII/IGCI/IJII)IG)BOJIIOHI/II/IBI/IIIOBHO . 1 0 0 httos://academy-
PBHIY content.apkpro.ru/ru/lesson/923chdce
BoprbasacymiecTBoBaHNE,eCTECTBEHHBIN bubmorexallOK
3 HCKycCTBe B 0T60p ’ 1 0 0 https://academy-
content.apkpro.ru/ru/lesson/304a891f
POpMHUPOBAHUECHHTETUYECKOUTEOPUHI bubmorexallOK
4 N 1 0 0 https://academy-
content.apkpro.ru/ru/lesson/7a22c0f1
DTarbl HBOIOIIMOHHOTO Tpolecca: BubmiorexallOK
> MHUKPOIBOTIOIUSTAMAKPOIBOITFOIIHS 1 0 0 https://academy-
content.apkpro.ru/ru/lesson/85e9b260
Ionynauus—oinemMeHTapHase IMHULA bubmorexal 0K
6 SBOMOWIH 1 0 0 https://academy-
content.apkpro.ru/ru/lesson/al56d7a4
3aKOHTeHETHYECKOTOpaBHOBECH s [ K.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 0 05 )
paboTa «BBIsSBICHIE H3MECHUNBOCTH Y
0Cc00eoHOTO BUAA»
8 OneMeHTapHbIe(haKTOPBIIBOIIOINN 1 0 0 -
9 O dexrocHoBaTens. IPPeKTOyTHIIOUHOTO 1 0 0 ]

TOpJIbIIIKa



https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1
https://academy-content.apkpro.ru/ru/lesson/dbb6c1d1
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https://academy-content.apkpro.ru/ru/lesson/7a22c0f1
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https://academy-content.apkpro.ru/ru/lesson/a156d7a4

Murpauun. U30aauuunonyisiui:

10 0 -
reorpaduueckas, Ouonoruaeckas
EcTecTBeHHBIIOTOOp—HANPABIISIOIINN buomiorexal lOK
11 0 https://academy-
aicrop oomout content.apkpro.ru/ru/lesson/304a891f
bu6morexal [OK
12 [TomoBoiioToOp 0 https://academy-
content.apkpro.ru/ru/lesson/304a891f
[TpucnocobIeHHOCTHOPTaHN3MOBKAK
13 pe3yabTaTMUKpodBoIIonuU. JlaboparopHas 05 )
pabora «3y4uenne apoMopdo30B u
UAMO0aTaNTalluiypacTeHUHMKUBOTHBIX )
[IpumeprpinprcnocobsieHnilyOpraHu3MoB:
Mophooruueckue, GU3N0IOTUIECKHE,
14 OMOXHUMHUYECKHUE, IOBEACHYECKHE. 05 )
JlabopaTtopnaspabota«lIpucrnocobnenus
OpPraHU3MOB M UX OTHOCHUTEJIbHAs
11eJIeCO00Pa3HOCThY
Bun,erokpurepunnctpykrypa. bubnunorexal [OK
15 JlabopatopHasipabota«CpaBHEHHEBH/IOB 0.5 https://academy-
110 MOP(OJTIOTHYECKOMY KPUTEPHIO» content.apkpro.ru/ru/lesson/6111c6b6
bu6mmorexal [OK
16 CrpykTypaBuia 0 https://academy-
content.apkpro.ru/ru/lesson/6111c6b6
BunoobpazoBanuekakpe3ynbTaT bubmiorexallOK
17 0 https://academy-
MIEPOOBOIOTIH content.apkpro.ru/ru/lesson/bac095e5
18 CBS3bMUKPOIBOJIIOIUUUAINIEMUAOJIOT NN 0 -
19 Makpossomtonus.ITaneonTonornueckue 0 bubmmorexkal |[OK
METO/IbI H3YUYECHHUS IBOJFOIHN https://academy-



https://academy-content.apkpro.ru/ru/lesson/304a891f
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https://academy-content.apkpro.ru/ru/lesson/304a891f
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https://academy-content.apkpro.ru/ru/lesson/6111c6b6
https://academy-content.apkpro.ru/ru/lesson/6111c6b6
https://academy-content.apkpro.ru/ru/lesson/6111c6b6
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https://academy-content.apkpro.ru/ru/lesson/85e9b260

content.apkpro.ru/ru/lesson/85e9b260

buoreorpaduueckueMeToIbIN3yYeHUS

20 0 -
3BOJIFOIINHN
OMOpHOTOTHYECKUENCPAaBHUTEIHHO-
21 MOP(OIOTHUECKUEMETOIBIN3Y YCHUS 0 -
3BOJIFOIINHN
MonexkynsipHO-TEHETUUECKHUE,
22 OHOXMMHUYECKHEMMAaTEMaTHYESCKUEMETOIbI 0 -
I/I3y‘-IeHI/ISI 3BOJIFOIINHU
bu6morexal [OK
23 OO01111e3aKOHOMEPHOCTHIBOJTIOIHH 0 https://academy-
content.apkpro.ru/ru/lesson/923chdce
o AnantuHasipaauanus. HepaBHomepHOCTh 0 i
TEMIIOB 3BOJIHOIIUNA
Hay‘-IHI)ICFI/IHOTGBI)IHpOI/ICXO)KIIGHI/ISDKI/ISHI/I Ha BI/I6HI/IOTCKaHOK
25 Jerie 0 https://academy-
content.apkpro.ru/ru/lesson/54f96a99
I[OHa YHBICTIPCACTABJIICHUAO03APOXKXKIACHUN BH6HHOTeKaHOK
26 )KmHZ peAcTand pOA 0 https://academy-
content.apkpro.ru/ru/lesson/54f96a99
OcHOBHBIEITANBIHEOPTAHUUECKOI BubmiorexallOK
27 N 0 https://academy-
content.apkpro.ru/ru/lesson/9ec4c3a8
bu6mmorexal [OK
28 ['unoTe3pI3ap ok ICHUSKU3HH 0 https://academy-
content.apkpro.ru/ru/lesson/54f96a99
Hcropus 3emMin 1 METOIBI €€ N3yYEeHUSI.
29 JlabopaTtopHnas pabora «M3yuenue u 05 ]

OMHUCAHUCHUCKOIIAEMBIXOCTATKOBAPECBHUX
OpPraHu3MoOB»



https://academy-content.apkpro.ru/ru/lesson/85e9b260
https://academy-content.apkpro.ru/ru/lesson/923cbdce
https://academy-content.apkpro.ru/ru/lesson/923cbdce
https://academy-content.apkpro.ru/ru/lesson/54f96a99
https://academy-content.apkpro.ru/ru/lesson/54f96a99
https://academy-content.apkpro.ru/ru/lesson/54f96a99
https://academy-content.apkpro.ru/ru/lesson/54f96a99
https://academy-content.apkpro.ru/ru/lesson/9ec4c3a8
https://academy-content.apkpro.ru/ru/lesson/9ec4c3a8
https://academy-content.apkpro.ru/ru/lesson/54f96a99
https://academy-content.apkpro.ru/ru/lesson/54f96a99

bu6mmorexal [OK

30 HauaspHbIe3TalIBIOPTaHUIECKOM IBOJIOIIMN 0 https://academy-
content.apkpro.ru/ru/lesson/9ec4c3a8
31 DBOIOIUAIYKAPUOT 0 -
OCHOBHBIEATANBIIBOJIOLIMUPACTUTEIHHOTO BuGmorexallOK
39 MHpA. HpaKTI/IU‘-IeCKaH pabota «I/IsyvlquHe 05 https://academy-
0COOCHHOCTEIH CTPOCHHS PACTEHHI pasibIx content.apkpro.ru/ru/lesson/429b1a0d
OTJCIIOBY
OCHOBHBICATAIIBIIBOIIONMHUKUBOTHOTO bubmorexallOK
33 sipa 0 https://academy-
content.apkpro.ru/ru/lesson/429b1a0d
DBoOMOIUKUBOTHBIX. [ [pakTHueckas bubnmmorexal [OK
34 paboTta«l3yueHneocoOeHHOCTEHCTPOCHUS 0.5 https://academy-
MIO3BOHOYHBIX JKUBOTHBIX)» content.apkpro.ru/ru/lesson/429b1a0d
35 PazButuexxusnuna3demiienospamMmu nepuoaam 0 ]
36 MaccoBbIeBEIMUPaHUS—3KOJIOTHUECKUE 0 i
KPU3HCHI MIPOIILIIOTO
37 CoBpeMeHHBINIKOJIOTUYECKUHKPU3UC,ETO 0 i
OCOOCHHOCTH
38 CoBpeMEHHAsICUCTEMAOPTaHUYECKOT O 0 )
MPOLLIOTO
OCHOBHBIECUCTEMATUYECKUETPYTITIBI bubmorekallOK
39 0 https://academy-
OPTAHHIMOB content.apkpro.ru/ru/lesson/32123386
40 AHTpPOIOJIOTHA—HAyKa0uEeI0BEKE 0 -
PazButnenpencraBieHuno bubmiorexallOK
41 0 https://academy-
HPOMCKOMICHIIL Helloneka content.apkpro.ru/ru/lesson/dd16ac23
42 MecTouenoBekaBCUCTEMEOPTraHUYECKOTO 0.5 bubmuorexkal [OK



https://academy-content.apkpro.ru/ru/lesson/9ec4c3a8
https://academy-content.apkpro.ru/ru/lesson/9ec4c3a8
https://academy-content.apkpro.ru/ru/lesson/429b1a0d
https://academy-content.apkpro.ru/ru/lesson/429b1a0d
https://academy-content.apkpro.ru/ru/lesson/429b1a0d
https://academy-content.apkpro.ru/ru/lesson/429b1a0d
https://academy-content.apkpro.ru/ru/lesson/429b1a0d
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mupa. Jlaboparopnas padora «M3ydenue
0COOEHHOCTEHCTPOCHHSICKENETaueI0BeKa,
CBA3aHHLBIX C MMPAMOXOKICHHUCM

https://academy-
content.apkpro.ru/ru/lesson/49e6ffdl

bu6morexal [OK
43 JIBMOKYIIIMECHITBI QHTPOTIOTCHE3a 0 https://academy-
content.apkpro.ru/ru/lesson/375dd554
bu6morexal [OK
COOTHOIIICHHE OMOJIOTHYCCKUX H
44 COIMANTLHBIX ()aKTOPOBBAHTPOIIOTCHE3E 0 https://academy-
content.apkpro.ru/ru/lesson/375dd554
bu6morexal [OK
45 OCHOBHBIECTAIMHAHTPOIIOTCHE3a 0 https://academy-
content.apkpro.ru/ru/lesson/375dd554
46 [TaneoreHeTHKauIagcoreHOMUKa 0 -
47 OBOIOLMSACOBPEMEHHOTOUETIOBEKA 0 -
UYenoeueckuepacol. [ Ipaktuueckaspadbora bubnmmorexal [OK
48 «M3y4eHNEIKOIOTHUECKUX A IAI TAI U 0.5 https://academy-
YEJI0BEKa» content.apkpro.ru/ru/lesson/6bff6946
49 MexTHCIUTITMHAPHBIEMETO BT 0 )
AHTPOIIOJIOTHHU
50 3apoKAEHUENPA3BUTUEIKOIOT N 0 -
Mertoapkomnorun.JlaboparopHaspadboTa bu6nuorexkal |[OK
51 «M3y4eHnEeMETOTOBIKOIOTHUECKUX 0.5 https://academy-
UCCIIeIOBAHMI) content.apkpro.ru/ru/lesson/7b5d33d5
59 3HAYCHHEIKOJIOTHICCKUX3HAHU IS 0 ]
YeJIoBeKa
53 DkonornyeckreGakTopsl 0 -
A6I/IOTI/ILICCKI/ICV ¢akTopsl. CBeT Kak BuGmorexal [OK
54 skosornueckuiiakrop.Jlaboparopnas 05 https://academy-

pabota «BplIsBIeHNE TPUCTIOCOOICHHIHA
OpPraHU3MOBKBIIUSHUIOCBETA»

content.apkpro.ru/ru/lesson/2fd03f94



https://academy-content.apkpro.ru/ru/lesson/49e6ffd1
https://academy-content.apkpro.ru/ru/lesson/49e6ffd1
https://academy-content.apkpro.ru/ru/lesson/49e6ffd1
https://academy-content.apkpro.ru/ru/lesson/375dd554
https://academy-content.apkpro.ru/ru/lesson/375dd554
https://academy-content.apkpro.ru/ru/lesson/375dd554
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https://academy-content.apkpro.ru/ru/lesson/375dd554
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https://academy-content.apkpro.ru/ru/lesson/2fd03f94

Aobuotndeckuedaxropsl. Temmneparypakak

. bu6nuorexal [OK
55 IKOJIOTHUYECKUH (HaKTOP. Ha60paTop1ia51 05 https://academy-
pabora«BbidBIciHe HpHCTIOCOOACHHIL content.apkpro.ru/ru/lesson/2fd03f94
OpraHU3MOBKBIIHSHUIOTEMIIEPATYPBI»
A6I/IOTI/I‘1€CKI/ICU(1)3KTO];)BI.BJ'Ia)KHOCTBKaK BuGmorexallOK
56 sKkosiornueckuit pakrop. JlabopaTopHas 05 https://academy-
pa6OTa«1}HaTOMquCKHeOCO6eHHOCTH content.apkpro.ru/ru/lesson/2fd03f94
pacTeHuil u3pa3HbIXMECTOOUTAHUSD)
o7 CpenploOuTaHNSIOPraHu3MOB 0 -
58 Bbuonoruueckue puTMbl 0 -
59 KuzneHHbIEPOPMBIOPTAHI3MOB 0 -
bu6mmorexal [OK
60 buoTtndeckuedakTopb 0 https://academy-
content.apkpro.ru/ru/lesson/e24d7ba7
3Ha4eHNEOMOTUYECKUXB3aUMOACHCTBUI bubnuortexal [OK
61 JUICYIIECTBOBAHUSIOPTaHM3MOBB  Cpejie 0 https://academy-
oburaHus content.apkpro.ru/ru/lesson/e24d7ba7
62 DKOJOTNYEeCKHEXapaKTEPUCTUKH 0 )
TOMYJISIIAN
OcHOBHbIE TIOKAa3aTENN MOMYJISINN: bubanorexkal [OK
63 YHCJICHHOCTD,IIOTHOCTh,BO3PACTHASH 0 https://academy-
M0JIOBasl CTPYKTYypa content.apkpro.ru/ru/lesson/d224f4ab
OcHOBHbIE TIOKa3aTeNIN NOMYJISILIUU: bubanorexkal [OK
64 POXKIaEMOCTb, IPUPOCT, TEMITPOCTA, 0 https://academy-
CMEPTHOCTh, MUTPAIHH content.apkpro.ru/ru/lesson/d224f4ab
bubmuorexal [OK
65 DKOJIOrHYeCcKasCTPYKTypaonyJIsIuu 0 https://academy-
content.apkpro.ru/ru/lesson/d224f4ab
66 JluHamMuKanonyisiuuueEpery s 0 BubmiorexallOK

https://academy-
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content.apkpro.ru/ru/lesson/d224f4ab

KpuBBIepOCTauNCIICHHOCTHIIONY JISIINH. bubmorexallOK
67 KpHBbic BLUKHBAHIL 0 https://academy-
content.apkpro.ru/ru/lesson/d224f4ab
Okonornyeckasuumasua.Jlaboparopuas
68 pabota«lIpucnocobnenusiceMIHpacTeHUI K 0.5 -
pacceneHuio»
69 Bunkakcucremanomysimii 0 -
70 3aKOHOMEPHOCTUITOBEICHUSIIMUTPAITHIA 0 ]
JKUBOTHBIX
bu6mmorexal [OK
71 Co00111ecTBOOPTaHU3MOB—OHOIICHO3 0 https://academy-
content.apkpro.ru/ru/lesson/c7c57f3a
bubmuorexal [OK
72 DKOCHUCTEMaKaKOTKPhITasl CHCTEMa 0 https://academy-
content.apkpro.ru/ru/lesson/c7c57f3a
73 KpyroBopoTBemecTBUITOTOKIHEPT HUB 0 ]
HKOCHUCTEME
bu6nuorexal [OK
74 OCHOBHBICIIOKA3aTEJIH SKOCUCTEMBI 0 https://academy-
content.apkpro.ru/ru/lesson/d224f4ab
bu6nunorexal [OK
75 DKOIOTUYECKUETTHPAMHU/IBI 0 https://academy-
content.apkpro.ru/ru/lesson/d224f4ab
76 H3MeHeHnsaco001ecTB— CyKIECCUU 0 -
- [IpupoanHbIeIKOCHCTEMBL. DKOCUCTEMBIO3Ep U 0 )
peK. DKOCUCTEMBI MOPEH 1 OKEaHOB
78 [IpupoaHbIedIKOCHCTEMBL. DKOCUCTEMBI 0 ]

TYHJIp, JIECOB, CTENEH, TyCThIHBb



https://academy-content.apkpro.ru/ru/lesson/d224f4ab
https://academy-content.apkpro.ru/ru/lesson/d224f4ab
https://academy-content.apkpro.ru/ru/lesson/d224f4ab
https://academy-content.apkpro.ru/ru/lesson/c7c57f3a
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79 AHTpPONIOT€HHBIE 3KOCUCTEMBI 0 -
80 Ypboskocucremsl.[IpakTnyeckaspadbora 05 ]
«3ydyenuen onucanure ypo0O3KOCUCTEMBI»
3aKOHOMEPHOCTU()OPMUPOBAHUSIOCHOBHBIX
81 B3aUMOJICUCTBUI OPraHU3MOB B 0 -
JKOCHCTEMAX
MexaHu3MBbIBO3ACUCTBUA3ATPASHEHU I
82 PAa3HBIX THUIIOB Ha CY60pI‘aHI/13MCHHOM, 0 )
OpTraHu3MCHHOM, MOITYJIAINOHHOM H
9KOCUCTECMHOM YPOBHAX
83 ];:;EIE)epa—oiimennaHeTapHaao60n0qKa 0 ]f?:tlsgll/llzzzg:ﬂS-K
content.apkpro.ru/ru/lesson/1a9cc5eb
bu6mmorexal [OK
84 YuenuneB.1.Bepuaackorooouochepe 0 https://academy-
content.apkpro.ru/ru/lesson/1a9cc5eb
3aKOHOMEPHOCTUCYIIECTBOBAHUS bubmorexallOK
85 Guochepst 0 https://academy-
content.apkpro.ru/ru/lesson/88c47bdb
KpyroBopoTs! Beniects u bubmorexallOK
86 6HOF€OXI/IMI/I‘I€CKI/IGIII/IKIIBI 0 httpS://academy-
content.apkpro.ru/ru/lesson/88c47bdb
87 3oHanbHOCTHEOHOC(hEpBl. OCHOBHBIEOMOMBI 0 )
CyIIH
88 YcroitunBocThOMOChEpHI 0 -
bubmuorexal [OK
89 OKOJIOTMYECKUEKPU3UCHIN UXTTPUUHNHBI 0 https://academy-
content.apkpro.ru/ru/lesson/8cc24f48
90 BosnelictBredenoBekanadrochepy 0 bubmmorexallOK

https://academy-



https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb
https://academy-content.apkpro.ru/ru/lesson/1a9cc5eb
https://academy-content.apkpro.ru/ru/lesson/88c47bdb
https://academy-content.apkpro.ru/ru/lesson/88c47bdb
https://academy-content.apkpro.ru/ru/lesson/88c47bdb
https://academy-content.apkpro.ru/ru/lesson/88c47bdb
https://academy-content.apkpro.ru/ru/lesson/8cc24f48
https://academy-content.apkpro.ru/ru/lesson/8cc24f48
https://academy-content.apkpro.ru/ru/lesson/8cc24f48

content.apkpro.ru/ru/lesson/8cc24f48

AHTpPOIIOT€HHOEBO3/1€CTBUEHA

91 . . 1 0 -
PacTUTEILHBIMMKUBOTHBIH MU

92 OxpaHanpupost 1 0 -

03 OCHOBHBICTTPUHITUIIBIY CTOMYHUBOTO 1 0 ]
Pa3BUTHUSIYCIOBEYCCTBAUIIPUPOIBI
PanrionanbHOE IPUPOIONIOIB30BAHIE U

94 COXPaHEHUEOMOJIOTHIECKOTOpa3HOOOpa3us 1 0 -
3emiu

95 O6006mennenoreMe« MUKPOIBOIIOIHSH €& 1 0 )
pe3ysbTaTh»

9% O606mmennenoTeMe«MaKkpOIBOITIOIHSIH ¢ 1 0 ]
pe3ysbTaTh»

97 O6o6menunenoreme«IIponcxoxaennen 1 0 )
pa3BUTHE KU3HU Ha 3eMiIe»

08 Oo6o6menunenoreme«lIponcxoxaenue 1 0 ]
YeJI0BEKa — aHTPOIIOTEHE3)»

99 O06001eHnenoTeMe« IKOJIOTUsI—HAYKAO 1 0 )
B3aUMOOTHOIICHUSIX OPraHU3MOB)

100 Ob6o6uennenoreMe«OpraHu3mMbIUCpea 1 0 ]
OOUTaHUS»

101 O606H.IeHIfCHOTCMG<<3KOJ'IOFI/I$IBI/I,HOBI/I 1 0 )
TIOTTYJISILIAIA

102 Ob6o6mennenoreme«bruocdepa— rnmodanpHas 1 0 ]
IKOCUCTEMA

OBIIEEKOJIMYECTBOYACOBIIO 102 75

[NTPOITPAMME



https://academy-content.apkpro.ru/ru/lesson/8cc24f48

YYEBHO-METOJINYECKOEOBECITEYEHMEOBPA3OBATEJIBHOTO
MMPOLIECCA

OBA3BATEJIBHBIEYYEBHBIEMATEPUAJIBIIJIAYYEHUKA

* buonorus, 10knacc/ [laceunukB.B., Kamenckuit A.A., Pyonior A.M. uapyrue;mnos

pelakuuen ITaceunuka B.B., AKIIMOHEpHOE 00111eCTBO «3naTenscTBO

«IIpocBemieHue»

* buonorus,11knacc/IlaceannkB.B., KameHnckuitA.A.,Pyo1ioBA. M.unpyrue; mosu
penakuuen [Taceunuka B.B., AkuuonepHoe oo6mectBo «3maTenscTBO

«HpOCBCIHGHI/IG»

METOANYECKHUEMATEPHUAJIBLIVISAYUUTEJIA
buonorusa: 10—11 xknaccel: yriayOn€HHBIM ypOBEHb: METOAMYECKOE IMOcoOHe K
npeaMetHord JuHuM «Jluaus sxku3um»/ B. B. ITlaceunuk, I'. T'. IlIBemoB — M.:

IIpocsemenne, 2023. — 133 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

bu6mmorekal [OK



