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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yyeOHomy npeamery "buonorus” (manee - GMOJIOTHs) HA YPOBHE CPETHETO OOILETO
oOpa3oBaHus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 ob6pa3oBaHuu
B Poccuiickoii ®eaepannny, ®I'OC COO, Konnenmuun npenoaaBanus yueoOHoro npeaMera «buosorus» u
OCHOBHBIX TIOJIOXKEHUH (enepabHON paboyeit mporpaMMbl BOCITUTAHHMS.

VYuebnslit npeamet «buonorusy yriyonéasoro yposas uzyuenus (10-11 kmaccbl) siBasieTcs 0IHUM
U3 KOMIIOHEHTOB TpeAMeTHON oOmactu «EcTecTBeHHO-Hay4dHbIe MpeaMeThl». COrilacHO MOJIOKEHUSIM
®I'OC COO npodunpHbIe yaeOHBIC TPEAMETHI, H3ydaeMble Ha YIITYOJIEHHOM YPOBHE, SIBIISTFOTCS CIIOCOOOM
nuddepernmanun oOydeHHsT Ha YpOBHE CpeaHero oOmero oOpa3oBaHHMS W TPHU3BaHBI OOCCIICUUTH
MIPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIUM, CPEIHUM OOIIUM, CPEIHUM MPOPECCHOHATBHBIM U BBICIIIHM
oOpa3oBaHueM. B ToO e BpeMst KaXIbIi U3 dTHX y4eOHBIX MPEIMETOB JOJIKEH OBITh OPUECHTHPOBAH HA
NPUOPUTETHOE pEIlIeHuEe O00pa30BaTENbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIMX 3a]a4, CBS3aHHBIX C
npodopueHTanueil o0y4Jaroumxcs U CTUMYJIUPOBAHHEM HHTEpeca K KOHKPETHOM 00JIacTH Hay4yHOTO
3HAHUSI, CBA3aHHOTO C OMOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH, ICUXOIOTHEH, CHIOPTOM WM BOCHHBIM JIEJIOM.

[Iporpamma o yuebrHoMy npeamety "buonorus" gaér npencraBieHue O e U 3aJa4aX H3y4eHUs
yaeOHoro mpenmera «buonorus» Ha yriryOJI€HHOM YpPOBHE, OTpeeiseT 00s3arebHOe (MHBAPHUAHTHOE)
IPEeIMETHOE COJepXaHue, ero CTPYKTYpUpPOBaHHME MO paslienaM M TeMaM, paclpeaeseHHe Mo Kiaccam,
PEKOMEHAYET TOCIEI0BATENbHOCTh HM3yYeHHS Y4YEeOHOro MaTrepuana ¢ Y4ETOM MEXIIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKK y4eOHOTO Ipolecca, BO3PACTHBIX 0cOOeHHOCTel oOyudaronuxcs. B
nporpaMMe 1o OMOJIOTMM peaqu30BaH MPUHLUI MPEEMCTBEHHOCTH C M3YYEHHEM OHOJIOTMU Ha YPOBHE
OCHOBHOTO 0011ero o0pa3zoBaHus, O61arofaps yeMy MpocMaTpUBAETCsl HAIIPABJIEHHOCTh Ha MOCenyolIee
pa3BUTHE OHOJIOTUYECCKUX 3HAHWI, OPHEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTHUECKOTO MBIIIJICHHSI, TIPEICTaBICHUH 0 310pOBOM 00pa3e )KU3HH, Ha BOCIUTAHUE
OEpEKHOTO OTHOIICHHS K OKPYXaIoIIel MPUPOIHOH cpeze. B mporpaMmMe mo OMOJI0THN TaKKe TTOKA3aHbI
BO3MOYKHOCTH yueOHoro npenmera «buonorusy» B peanuzaruu tpedoBanuii ®I'OC COO k mimaHupyeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3yiibTaraM 0Oy4eHUs U B (POPMHUPOBAHUU OCHOBHBIX
BUJIOB yUeOHO-T103HABATEIbHOMN AEATEIHHOCTH 00YUYaAIOIMXCS IO OCBOSHHIO COACPIKaHUS OMOIOTUYECKOTO
00pa3zoBaHMs HA YPOBHE CPEIHETO O0Iero oOpa3oBaHMs.

VYueOHbii mnpeaMer «buonorus» Ha ypOBHE CpeaHEro o0mero oOpa3oBaHHS —3aBEpIIACT
Ouonornyeckoe oOpa3oBaHME B IIKOJE€ M OPHEHTUPOBAH Ha pACHIMPEHHE M YriyOleHue 3HaHUH
00y4aromuxcst 0 XXUBOW MPHUPOJE, OCHOBAX MOJEKYISIPHOW M KIETOYHOM OHOIOTHH, SMOPHUOJIOTUU U
OHMOJIOTUM Pa3BUTHSL, TEHETUKH, CEIEKIMH, OMOTEXHOJIOTHH, SBOIIOIMOHHOTO YUEHUS U HKOJIOTUH.

Uzyuyenue yuebHoro mnpenmera «buonorus» Ha yriayOJIeHHOM YPOBHE OpPHUEHTHPOBAHO Ha
MOJATrOTOBKY OOYYalOUIMXCS K IMOCIEAYIOIIEMY MOJYYeHUIO OMOJIOTMYEeCKOT0 00pa3oBaHUs B By3ax U
OpraHu3alusax cpeaHero mnpodeccuoHaibHOro oOpazoBaHus. OCHOBY €ro CoJEpaHHUS COCTaBIISET
cucteMa OWOJIOTMUECKUX 3HAHUW, MOJIyYEHHBIX MPU HU3YYEHUU OOYYarOIIMMHCS COOTBETCTBYIOLIUX
CHUCTEMaTUYECKHUX pPa3Jie]IoB OMOJIOTHY HAa YPOBHE OCHOBHOTO 0011ero oopa3oBanus, B 10-11 kmaccax atu
3HAHUS TOJYYArOT pa3BUTHE. Tak, pacmIUpeHbl W YriayOJIeHbl OHOJOTHMYECKHE 3HAHHS O PACTCHHSIX,
KUBOTHBIX, TprOax, OaKTepusix, OpraHu3Me 4elloBeKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH, TOTOTHUTEIHHO
BKJIIOUEHBl OMOJIOTUYECKHE CBEJIEHUS MPUKIATHOTO U TIOMCKOBOTO XapakTepa, KOTOpbIE MOXKHO
HCIIOJIb30BaTh KaK OPUEHTHUPBI Ul MOCienyollero Beidopa mpodeccun. BozmoxkHa Takke MHTErpanus
OMOJIOTUYECKUX 3HAHUN C COOTBETCTBYIOIIUMU 3HAHUSMU, TIOTYYEHHBIMU 00YUaIOIIUMUCS TIPH U3YUCHHUH
($u3uKH, XUMHH, Teorpaduu 1 MaTEMaTUKH.

CtpykTypa nporpaMmmMmsl 1o ydeOHoMy mpenmery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA U
SBOJIIOIIMOHHBIN MOIXObI K U3y4eHUI0 6noioruu. CorjaacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHBIC ISl KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alliH, SBOJIOIUU OPTaHUYECKOTO MHpa Ha
3emiie, coXpaHEHHUs1 OMOJOTHMYECKOro pa3HooOpasus miuaHerhl. Tak, B 10 kimacce M3y4aroTcs OCHOBBI



MOJIEKYJISIPHOM M KJIETOYHON OHOJIOTMH, SMOPHUONIOrMH U OMOJIOTUU Pa3BUTHUS, TEHETUKU U CEJEKIUH,
OMOTEXHOJIOTMM W CHUHTETUYECKON OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHUS OOydaromuxcs 1o OOTaHUKe,
300JI0THH, aHATOMHH, (U3MOJIOrHH YenoBeka. B 11 kiacce u3ydaroTcs BOJIOIMUOHHOE YYCHHE, OCHOBBI
9KOJIOTUU U YUECHHE 0 Orocdepe.

VYuebnsiii npeaMer «buosorusy mpu3BaH 00eCIeUnTh OCBOSHHE 00YYAIOMUMHUCS OMOIOTHUUECKHIX
TEOPUM U 3aKOHOB, UJIEH, IPUHIUIIOB U IIPABHUJL, JIEKALIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, 3HAHUHA O CTPOCHUH, MHOTOOOPa3HH U OCOOCHHOCTSX KIJETKH, OpraHu3Ma, MOMYJISIINY,
OMOLIeH03a, HPKOCHCTEMbI, O BBIJAIOIIUXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEJOBAHUSIX B
OHMOJIOTUM, TPUKIIAIHBIX acrleKkTax OWONOruuecKux 3HaHuUU. LI pa3BUTHS U MOAJEp)KaHUS HHTEpeca
oOyyaromuxcst K OWONOTHMHM HapsAdy €O 3HAYUTEIbHBIM OO0OBEMOM TEOPETUYECKOro Marepuana B
COJIepKAHUU MPOTPAMMBI 110 OMOJIOTUH MPEyCMOTPEHO 3HAKOMCTBO C UICTOPUEH CTAHOBJICHUS U PAa3BUTHS
TOM uinu MHOW oOjacTu OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOekKHBIX Y4YEHBIX B pELICHHE
BaXHEHIINX OMOJIOrMYECKUX U SKOJIOTMYECKHUX MpodIIem.

Lenp wu3ydyeHuss ydeOHOro mnpeamera «buonorus» Ha yriryOnE€HHOM YypOBHE — OBJIAJICHUE
00y4aromyUMUCs 3HAaHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBHON OPraHU3alMK KHUBBIX CUCTEM Pa3HOTO paHra
U MpuoOpeTeHrne yMEHUH UCI0Ib30BaTh 3TH 3HaHUS B GOPMUPOBAHUN UHTEpEca K ONpeesIEHHOM obaacTu
poeCCHOHAIBHON JEATENHHOCTH, CBSI3aHHOW C OMOJOTHEed, WM K BBIOOPY yueOHOTO 3aBEICHHS s
IPOIOJDKEHUS OMOJIOTUYECKOTO 00pa30BaHMUA.

JocTiwkenne nenu usydeHuss yueOHoro mnpeamera «buonorus» Ha yriyOJaEHHOM YpOBHE
o0ecrieunBaeTcs pelieHueM CIeAYyomuX 3a1ay:

OCBOEHHE OO0YYaIOIIMMHCS CHUCTEMbl OMOJIOTMYECKUX 3HAHH: 00 OCHOBHBIX OHOJIOIMYECKUX
TEOPHSIX, KOHLETIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MTPaBHJIaX, COCTABIIAIONIUX COBPEMEHHYIO
€CTECTBCHHO-HAYYHYI0O KApTUHY MHUpA; O CTPOSHUU, MHOTOOOpa3uu M OCOOCHHOCTSAX OHMOIOTHYECKUX
cucteM (KJIETKa, OpraHu3M, MOMYJSINs, BHUJ, OHOTeoneHo3, ouocdepa); 0 BHIIAIOIMIMXCS OTKPHITHIX U
COBPEMEHHBIX UCCIIEJJOBAHUIX B OMOJIOTUY;

O3HAKOMJICHHE OOYYaIOUIMXCS C METOJAaMH MO3HAHUS >KUBOW MPHUPOJBI: HCCIEI0BATEIbCKUMHU
METOaMU OHMOJOTMYECKHX HayK (MOJEKYISPHON M KJIETOYHOW OHOIOruu, 3MOPHUOJIOTUH U OHOIOTHUH
pa3BUTHSI, TEHETHMKH M CEJIEKIMH, OUOTEXHOJOTMH M CHUHTETUYECKOM OWOJIOrHH, MaJeOHTOJIOTHH,
9KOJIOTHH ); METOJJaMU CAMOCTOSATEIHHOTO MTPOBEACHHS OMOJIOTUYECKUX UCCIIEIOBaHM B 1a00paTopuu U B
npupoze (HalnroeHne, u3MepeHue, SKCIEPUMEHT, MOJICTUPOBAHHE);

OBJIQJICHUE OOYUYaAIONIMMUCA YMEHHMSIMU: CAMOCTOSITENIbHO HAaXOIUTh, AaHAJIU3UPOBATh U
HCIIOJIb30BaTh OMOJOTMYECKYI0 HH(OPMALMIO; TMOJb30BaThCSl OUOJIOTMYECKOM TEPMHUHOJOTHEH H
CUMBOJIMKOW; YCTaHABJIMBATh CBSI3b MEXIY pPa3BUTHEM OMOJOTHMH U COLMAIbHO-3KOHOMHYECKUMHU H
HKOJIOTUYECKUMHU TpoOIeMaMH YeJIOBEUECTBa; OILEHHBATh MOCIEICTBUS CBOCH JEATENbHOCTH TIO0
OTHOILICHHUIO K OKPY)Kalolled MPUPOJHON cpene, COOCTBEHHOMY 370POBBIO U 3J0POBBIO OKPYKAIOMIUX
moniel; 000CHOBBIBATH M COONIOAATH MEpbl MPOGUIAKTUKKA HHQPEKIIMOHHBIX 3a00JEBaHUM, TpaBUIIa
MOBE/ICHUS B IpUpoOJie U obecrieyeHus: 0€30MacHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UYpE3BbIYATHBIX
CUTYalUAX MPUPOJHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS
B 001aCTH OMOJIOTHH;

pa3BUTHE Yy OOy4aloUIMXcs WHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSMU U COBPEMEHHBIMU HCCIIE0BAHUSAMU B OMOJIOTHH, PeIlIaeMbIMU
€0 MpobiieMaMH, METOA0JIOTHEHl OHOJIOrMYecKOro HCCIEeIOBAHUS, NMPOBEICHUS AKCIEPUMEHTAIBHBIX
UCCIICIOBAaHMM, peIIeHUs] OMOIOTUYECKHX 3a/1a4, MOJICTTMPOBAHUS OMOJIOTMYECKIX 0OBEKTOB U MPOIIECCOB;

BOCIHTAHUE Y 00YYarOMINXCs IEHHOCTHOTO OTHOILIEHUS K KUBOU MPUPOJE B LIETIOM U K OTAEIbHBIM
e€ 00beKTaM U BJICHUAM; (POpMHUPOBAHUE HKOJIOTHYECKO, TeHETHYECKOM TPaMOTHOCTH, O0IIEN KyJIbTyphI
NIOBEJICHUS B IPUPOJIE; MHTETPALIUN €CTECTBEHHO-HAYYHbBIX 3HAHU;



npuoOpereHue OOydYalOIMMUCA KOMIIETEHTHOCTH B  PalMOHAIBHOM MPUPOJIONOIH30BAHUHI
(coOmroenue mpaBWII MOBEACHUS B IMPHUPOJE, OXPaHbl BUIOB, SKOCHCTEM, OHOC(hEpbI), COXpaHEHUH
COOCTBEHHOTO 3/JI0POBbSI U 3JIOPOBBS OKPYXKAOIMMX Jtoael (coOmomeHuss Mep MpodumakTuku
3a0oneBaHui, obecrieueHre 6e30MacHOCTH KUZHEACSITEIbHOCTH B UpE3BbIUaHHBIX CUTYAIUSIX TIPUPOTHOTO
U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BaHMSI OWOJIOTUYECKUX 3HAHUM U yMEHHH B
MMOBCEAHEBHOM XU3HU;

CO3J1aHUEe YCIIOBHUH JJI1 OCO3HAHHOTO BhIOOpa 00yYarOIIMMUCS HHIUBUAYAIbHONW 00pa30BaTeIbHOM
TPaeKTOPUH, CIOCOOCTBYIOLIEH  MOCIEAYIOMIEMY MPOPECCHOHATBLHOMY  CaMOOIPEAETICHUIO, B
COOTBETCTBUU C UHIUBUIYaTbHBIMU HHTEpECAMU U MOTPEOHOCTSIMU PETHOHA.

OOmiee yuCiIO 4acoB, OTBEACHHBIX HA M3yuyeHHE OMOJIOTMU Ha YIIIyOJEHHOM YPOBHE CpEIHETro
obmiero oopazoBanusi, coctanisier 204 yaca: B 10 knmacce — 102 gaca (3 yaca B Heneno), B 11 kiacce — 102
yaca (3 Jaca B HEZICIIO).

OT16op opraHM3alMOHHBIX (HOPM, METOJIOB U CPEACTB OOYUYEHHUsST OMOJIOTHMH OCYIIECTBIISETCS C
y4€TOM crieuu(uKU ero coepKaHus U HapaBJIEHHOCTH Ha MPOIOJIKEHHE OMOJIOTHYECKOro 00pa3oBaHuUs
B OpPTaHU3aIUAX CPEAHET0 NPOPECCHOHATBHOIO M BBICIIET0 00pa30BaHuUs.

O0s13aTeNIbHBIM yCIIOBUEM TTPU 00yUEeHUH OMOJIOTHH Ha yriTyOJIEHHOM YPOBHE SIBIISIETCS IPOBEICHUE
71a00paTOpHBIX M MpakTUYecKux padoT. Takke ydacTue 0OydaroIIMXCS B BBINOJHEHUU TNPOEKTHBIX M
y4eOHO-UCCIEI0BATENbCKUX PA0OT, TEMATHKA KOTOPBIX OINPENENAETCs yUUTeNIeM Ha OCHOBE MMEIOLIUXCS
MaTepHaTbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEP)KAHUE OBYYEHUA
10 KUIACC

CopaepxaHve NOpOrpaMMbl, BBIACIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY TIOCYIAPCTBEHHOMH
utorosoi arrectanuu (I'MA).

Tema 1. Bnosnorus kak Hayka

CoBpemeHnHast Ouojorusi — KOMIUIEKCHass Hayka. KpaTkas wuctopusi pa3BUTHS OHOJIOTHU.
buonornueckue Hayku W u3ydaemble UMM mpoOiembl. DyHAaMEeHTaIbHbIE, TPUKIAJHBIE U TTOUCKOBBIE
Hay4HbIE UCCIICZIOBAHUS B OMOJIOTHH.

3HayeHue OHoOJOTMM B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa.
[Ipodeccun, cBszaHHbIe ¢ OmosorHeil. 3HaUeHWE OMOJIOTHH B MPAKTUYCCKON JCSITEIPHOCTH YEIOBEKa:
MEJULMHE, CEIBCKOM X035 1UCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOBIL.

JdemoHcTpanuu

[Moptpetsl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. ['apseii, I'. Menaens,
B. W. Bepnaackuii, U. I1. [TaBnos, . 1. Meunukos, H. 1. Basunog, H. B. Tumodees-Pecorcknii, k.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuubl 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK).

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

KuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouosoruu. CBOICTBa JKHMBBIX CHUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JMCKPETHOCTb MU LEJIOCTHOCTh, CIOXKHOCTb M YHOPAIOYEHHOCTHb CTPYKTYpHI,
OTKpPBITOCTh, CaMOOPraHM3allMsl, CAMOBOCIPOM3BEIEHHUE, pa3lpakKUMOCTh, H3MEHYMBOCTb, pOCT H
pa3BUTHE.

YpoBHM OpraHu3aluy KUBBIX CHUCTEM: MOJEKYJSPHBINA, KJIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIN,
MONYJISIIMOHHO-BUIOBOW,  SKOCHCTeMHBIH  (OmoreoreHoTHYeckuit),  OuocdepHsiii.  [Iporeccs,
POUCXOAIINE B XKHUBBIX cucTeMax. OCHOBHBIC MPU3HAKH KUBOT0. JKU3HB Kak (opMa CyIIECTBOBAHUS
Matepuu. Hayku, nzydaroniye >kMBble CUCTEMbI Ha Pa3HBIX YPOBHIX OpPraHHU3alUU.

N3yuenne kuBBIX cucTeM. Mertoasl Owuosnornyeckod Hayku. HaOmronenue, wu3MepeHue,
AKCIIEpUMEHT, CUCTeMaTu3alus, MeraaHaiau3. [loHsATHE O 3aBUCHMMON W HE3aBUCUMOM MEPEMEHHOM.
[TnanupoBanue sxkcriepuMenTa. [locranoBka u nposepka runotes. Hynesas runotesa. [lorstue BeiOOpku
u e€ JocToBepHOCTb. Pa3bpoc B Ouosormueckux [aHHbIX. OIllEHKa JOCTOBEPHOCTH ITOJYYE€HHBIX
pe3yapTaToB. [ [puunHbBI HCKAKEHUSI pe3yabTAaTOB IKCIIEPUMEHTA. [I0HATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuie! 1 cxembl: «OCHOBHBIC PU3HAKY KU3HNY, «bronorndeckue cuctemMb», «CBONCTBA KUBOM
MaTepun», «YPOBHU OpraHMU3alMM JKUBOM mNpupoasl», «CTpoeHue >XKHUBOTHOM KIETKM», «TkaHH
KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro Oopranusmay, «buoreonenosy», «buocdepar», «MeTobl
W3Y4YEHUS KUBOU ITPUPOIBI.

Oo6opynoBanue: maboparopHoe o0OOpymOBaHWE U1l MPOBEICHUS HAONIOACHUN, W3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTHyeckas padora «/icnonbp3oBaHre pa3aIuYHBIX METOAOB IPU U3YYEHUU KUBBIX CHCTEM.

Tema 3. buojiorusi KjieTku

Knerka — cTpykTypHO-(yHKIMOHAIbHAs €IMHUIIA )KUBOTO. MlcTOpus OTKpBITUS KIIeTKH. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OCHOBHbIE NOI0KEHUS
COBPEMEHHOM KJIIETOYHOW TEOPHH.

MeTopl MONEKYISIPHON U KJIETOYHOM OMOJIOrMU: MUKPOCKOMNUS, XpoMarorpadus, snekTpodopes,
METOJ MEUEHBIX aTOMOB, Tu(depeHIaIbHOe HeHTpU(yrupoBaHue, KyJIbTUBHPOBAHUE KIETOK. M3yueHue



Quxcuposannvix Kiemok. IIEKTpOHHas MHUKpocKonus. Kowugokanvnas mukpockonus. Bumanvhoe
(npudicusHenHoe) usyuenue Kiemox.

JdemoHcTpanuu

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

Tabmuipl 1 cxeMbl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIA MUKPOCKOID», «lcTopust pa3BUTHS
METO/I0B MUKPOCKOTTHI.

OGopynoBaHue: CBETOBOW MHKPOCKOI, MHUKPOMpENaparbl PacTUTEIbHBIX, IKHUBOTHBIX W
OakTepuaIbHBIX KIETOK.

IlpakTuyeckass padora «l3ydyeHne METOMOB KJIETOYHOW Owuosnoruun (Xpomartorpadus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIETKH

XUMUYECKUN cocTaB KJIETKU. Makpo-, MUKPO- M YJIbTPaMUKpPO3JEeMEeHThl. Boga u €€ ponp Kak
pacTBOpUTEINS, peareHTa, ydacTUE B CTPYKTYPUPOBAaHUHU KJIETKH, TEIUIOpPEryisuuud. MuHepanbHbIe
BEIIIECTBA KJIETKH, UX Ouojorndeckas poiib. PoJlb KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BelecTBa KJIETKU. buonornueckue noaumepsl. benkn. AMUHOKHCIOTHBINA COCTaB
6enkoB. CTpYKTYyphl 0eTKOBOM MOJIEKYJbl. [lepBudHas cTpykTypa Oenka, menTuaHas CBi3b. BropudHas,
TpETUYHAs, YeTBepTUYHAs CTPYKTYyphl. JleHatypanus. CsoiictBa OenkoB. Kiaccudukamus OenkoB.
buonorudeckue pynkimu 6enkoB. [lpuonoi.

YrineBoapl. MoHOcCaxapuabl, AWCaXapuibl, OIUTOCaXapuabl W Tonucaxapuabl. OOmmil miax
CTpOEHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonoruueckue GyHKIUN yTIeBOOB.

Jlumuaer. [mapodunsHO-THAPODOOHBIE cBolicTBa. Knaccudukammss nunumoB. Tpurimiepusl,
dbocdonmunuabl, BOCKH, cTepousl. buonornueckue GyHkiuu munuaoB. OOmme cBoWcTBa OMOIOTHIECKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKAHHIO, MTOIYTPOHUIIAEMOCTb.

Hyxnennoseie kuciotsl. JJHK 1 PHK. Ctpoenue HyknenHoBbix kuciaot. Hykneotuasl. [TpuHnmn
koMruieMeHTapHocTH. [IpaBuio Yapradda. Crpykrypa JIHK — aBoitHas crimpans. MecToHaxoxaeHue u
ouonorunueckue Gpynkuuu JJHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mojekyiae AT®. buonornueckue QyHKIUu
AT®. BoccraHoBNeHHBIE IEPEHOCUUKH, MX (GYHKIIUU B KIETKE. /pyeue nykieozuompugocghamor (HTD).
CexBennpoBanne [JHK. Memoowvr eenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHast Owuonorusi: OHOXMMHUYECKHE U OHMOPU3NYECKUE UCCICOBAHMS COCTaBa W
IPOCTPAHCTBEHHOU CTPYKTYpBl OMOMOJIEKYI. Modenuposanue cmpykmypsl u QyHKYUu OUOMONEKYI U UX
Komniexkcos. Komnvromepmwiii Ou3aun u OpeaHu4eckull cunmes 6UOMOIEKYl U UX HeNPUPOOHbIX AHAIO208.

JdemoHcTpanuu

[Moptpersr: JI. IMonunr, k. Yorcon, ®. Kpuk, M. VYunkunc, P. ®pankmun, ®. Coanrep, C.
[Ipy3unep.

Huarpammbl: «PacrnipeneneHne XMMHAYECKUX 3JIEMEHTOB B HEXHUBOW MpuUpoje», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOM MPUPOE.

Tabmumer u cxemsl: «[lepuogudeckas TabIuIla XUMUYECKUX AJIEMEHTOB», «CTpOECHUE MOJEKYIIBI
BOJB», «BemecTtBa B cocraBe opraHu3MoBy, «CTpoeHHE MOIEKYNbl Oenka», «CTpYKTyphl OEIKOBOMA
MOJIeKYNb», «CTpoeHue MOJEeKyNl yriaeBoaoB», «CTpoeHune MoJjieKyn JunuaoB», «HykinenHoBble
KUCIOTBD, «CTpoeHne MoJiekysibl ATO».

Ob6opynoBanue: XUMHUYECKas 1ocyia 1 000py10BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C TOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGoparopHas padora «/ccienoBanue HyKJIEMHOBBIX KUCTIOT, BBIJIEJICHHBIX U3 KJIIETOK Pa3JIMYHbIX
OpPTaHU3MOB.

Tema 5. CTtpoeHue U QyHKINH KJICTKH



Tumbel  KJIETOK: JyKapuoTHUeckas W  mpokapuotudeckas. CTpyKTypHO-()YHKIMOHAJIbHbIE
00pa3oBaHMS KIETKH.

Crpoenne mpokapuoTHueckor kieTku. Kierounas creHka Oakrepuii u apxeid. OcobeHHOCTH
CTpOCHHUsI TeTepoTpOPHON M aBTOTPOGHON MPOKAPUOTHUYECKUX KJIETOK. MecTo W pojb NPOKapHoT B
OHoILIEHO3aX.

CtpoeHre ¥ (QYHKIMOHUPOBAHWE DJYKApHUOTHYECKOW KieTku. Ilmasmaruueckas wmemOpaHa
(mmazmanemma). CTpyKTypa Mmia3MaTudeckoil MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MaTHUYECKYIO
MeMOpaHy: maccuBHBIN (muddy3us, obneruénnas nuddys3us), akTUBHBINA (MEPBUYHBIA U BTOPUYHBIN
akTHBHBIN TpaHcnopt). [lonmynporumaemocts MemOpanbl. PaboTta HaTpuii-KanueBOTro Hacoca. DHIOIUTO3:
OUHOIUTO3, (arouuTto3. Dk3ouuto3. Knerounas crenka. CTpykTypa M (YHKIHMHM KIETOYHOH CTEHKH
pactenuii, rpuboB.

Hurommasma. Ilutozons. I[lurtockenmer. JIBwxkeHue 1urTomaasmbel. OpraHowabl — KJIETKH.
OnxHomMeMOpaHHBIC OpraHOMABI KJIETKH: dHI0TUIa3MaTndeckas cetb (DI1C), anmmapat ['oab ke, TH30COMBI,
uX cTpoeHue u QyHKIuN. B3auMoCBsI3b 0THOMEMOPAHHBIX OPTraHOUIOB KiIeTkH. CTpOCHHE TPaHyISIPHOTO
petukynyma. Mexanusm nanpasnenus oenxos ¢ II1C. CuaTe3 pacTBOPUMBIX 0enkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. ['mankuii (arpanyJsipHBIN) SHIOMIa3MaTHUECKUi peTuKyayMm. CekpeTropHas GyHKIIHS anmapara
lomsmxu. Moougurayus benxos 6 annapame I onvoocu. Copmuposka benxkos 6 annapame I onvooicu.
Tpancnopr BeiecTB B KiieTke. Bakyonn pacturensHbix kineTok. Knerounstii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOM bl KJIETKH: MUTOXOHJIPUH, TUTACTUABL. [Ipoucxoscoenue MumoxoHopu
u naacmuo. Cumobuoeenes (K.C. Mepeosickosckuti, JI. Mapeynuc). CtpoeHue u PyHKITUH MUTOXOHIAPUA U
iactu. [lepBuuHble, BTOpUYHbBIE U CII0KHBIE MIACTU/IBI (POTOCHHTE3UPYIOLIUX FYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIIACTBI BBICIINX PACTEHUN.

HemeMm0Opanubie opranousl kiaeTku CTpoeHre U QyHKIMH HEMEMOpPaHHBIX OPTraHOUOB KIIETKH.
Pubocomsl.  Ilpomesicymounvie ¢hunamenmol. MuUKpopuiiaMeHThl. AKmuHosble MUKPOPUIAMEHMbL.
MpliieuHble KIETKU. AKMUHO8ble KOMNOHEeHmbl HeMbluleunblX Kiemok. Muxkpotpydouku. Kiietounsrii
neHTp. CTpoeHue U IBMKEHHE KI'YTUKOB M pecHU4YeK. MUKpOTpyOOUKH UTOIUIa3Mbl. LleHTpuons. herku,
aAccoyuupoB8anmvle ¢ MUKpopuiamenmamu u Muxpompybouxamu. Momopusvie benxu.

SAnpo. ObGonouka siapa, XpoOMaTHH, KapyuoIuIa3Ma, SJIPBIINIKH, UX CTpOoeHHEe M (QyHKIUU. SmepHbIil
OenkoBbIil MaTpukc. [IpocTpaHCcTBEHHOE pacnoioKeHUe XpOMOCcoM B HHTep(ha3HOM sape. Dyxpomamut u
eemepoxpomamun. benkn XpoMaTUHA — TUCTOHBI. /JuHamuka s0epHoti 0bonouku 8 mumose. HoepHulii
mpancnopm.

Knerounsie BkmoueHus. CpaBHUTENbHAs XapaKTEpUCTUKAa KIETOK JYKApUOT (pacTUTENbHOH,
YKUBOTHOM, TPHOHOM).

JdemoHcTpanuu

[optpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE IYKAPUOTHYECKOW KIETKH», «CTPOCHHE >XUBOTHOW KIICTKH,
«CTpoeHue pacTUTENBHON KIETKN», «CTpOCHUE MUTOXOHAPUNY, «SA1po», «CTpoeHHEe NPOKaPpUOTHIECKOU
KJIETKI.

O6opynoBaH#e: CBETOBOM MHKPOCKON, MHUKPOMPENapaTrbl PaCTHUTENbHBIX, >KUBOTHBIX KIETOK,
MUKpoOIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlaGoparopHas padora «/3yueHre CTpOECHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBD».

JlaboparopHas padora «/ccneqoBanue mia3Moin3a 1 Jemia3Moiin3a B PACTUTEIIbHBIX KIETKAX».

IIpakTuyeckas padora «/3yyeHue nBMKEHUS HUTOIUIA3MBI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NMPeBPallleHUE JHEPTUH B KJIeTKe

AcCUMWISIIISL W JTUCCUMIUIALIAS — JIBE€ CTOPOHBI MeTabonm3ma. Tumbsl 0OOMEHa BEIECTB:
aBTOTPOGHBIH U TreTepoTpO(HBIA. YYacTHe KUCIOpoJa B OOMEHHBIX IpOLEccax. JHEPreTHYecKoe



obecrieuenue kietku: npepamenne AT® B 0OMeHHBIX mTporieccax. PepMEHTATUBHBIN XapaKTep PeaKkIinii
KJIeTOYHOrOo MerabonuszMa. DepMeHTHI, UX CTPOSHHUE, CBOWCTBA M MeXaHU3M neicTBus. KodepMeHTHI.
Otnmuuus GepMEHTOB OT HEOPraHWYECKUX KaTaau3aToOpoB. BemKu-akTUBATOPHI U OENKU-WHTHOUTOPHI.
3aBUCHUMOCThH CKOPOCTH (PEpMEHTATUBHBIX PEAKIUIA OT pa3IN4HbIX (HaKTOPOB.

[lepBHUYHBIN CHHTE3 OPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTE3. AHOKCULEHHbIN U OKCUCEHHBIU
gomocunmes y baxmepuii. Ceemocoduparowjue nuemenmsl U nueMeHmsl peakyuoHno2o yeumpa. Ponb
XJIOPOIUTAcTOB B Tpoliecce porocunteza. CperoBas u TeMHOBast (azpl. Qomoovixanue, Cz., Cs- u CAM-
munvl pomocunmesa. IIpoyKTUBHOCTh (OTOCHHTE3a. BiMsiHHE paznuyHbIX (PAKTOPOB HA CKOPOCTH
dboTocunTe3a. 3HaUeHHUE (HOTOCHHTE3A.

XemocuHTe3. Pa3HooOpasue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUHUIMpYONe OakTepuu,
Kele300aKTeprn, CepoOaKTEpUN, BOJOPOIHBIEC OaKTepHu. 3HAUCHHE XEMOCHHTE3A.

AHaspobHbIe opranu3Mbl. Bunsl 6poskenus. [IpoaykTel OposkeHUS U X UCIOJIB30BaHUE YETOBEKOM.
AHa3p0OHBIE MUKPOOPTAaHU3MBI KaK 00bEKThI OMOTEXHOJIOTUN U BO30OyAUTENN OOJIe3HEH.

AdpoOHBIE OpraHU3MBI. DTambl YHEpreTHdeckoro oomena. [loaroroBurenbHbId dTam. [ nukonu3 —
0ECKHUCIOPOAHOE pacIeTNIEHUE TIIFOKO3bI.

buonoruueckoe oxucieHue, WM KJIETOYHOE JbIxaHWe. Poinbp MUTOXOHIpHII B mpoleccax
O6uonoruueckoro okucienus. Lukimyeckue peakuuu. OxucinuTenbHoe GocopriinpoBaHue. IHepeus
Membpannoeo epaduenma npomonos. Cunmes AT®: paboma npomonnoi ATD-cunmaswi. llpenmyniecTsa
a’po0OHOr0 MyTH 0OMEHA BEILECTB nepesl aHadpOOHBIM. D) (PEKTUBHOCTH HHEPTETHUECKOTr0 OOMEHa.

JdemoHcTpanuu

[Toptpertsi: Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Murtuenn,
I'. A. 3aBap3uH.

Tabmumel 1 cxeMbl: «DOTOCHHTE3Y, «DHEpreTuUecKkul ooOMen», «buocunres Oenka», «CTpoeHHe
bepmeHTay, «XeMOCHHTE3Y.

OO6opynoBaHHe: CBETOBOM MHKpPOCKON, OOOpyAOBaHWE /Jisi MPUTOTOBJICHUSI MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas paGora «l3ydeHHe KaTaJTUTHYECKOW AaKTHMBHOCTH (EPMEHTOB (Ha TNpuMepe
aMUJIa3bl WK KaTajlasbl)y.

Jladoparopnasi padora «/3ydyeHne (PepMEHTATHBHOTO pacHICIJICHUS TMEPOKCHIa BOAOPOIa B
pPaCTUTEIbHBIX U dKUBOTHBIX KIIETKAX)».

JlaGopaTopnasi pa6ora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a).

JladopaTopnas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUS U JIBIXAHUSI.

Tema 7. HaciencrBennast uHgopmauus v peajn3anus e€é B KJIeTKe

Peakuuu mMarpuyHoro cunte3a. [IpyHIIMTT KOMITJIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOIO CHHTE3A.
Peanuzanus HacnencTBeHHON wuH(popMmanmu. ['eHeTndeckwii Koja, €ro CBOWCTBA. TpaHCKpumuus -—
MarpuuHblii cuHTe3 PHK. IlpuHUMNBI TpaHCKPUNIMHU: KOMIJIEMEHTAPHOCTh, AaHTUIAPAJUICIbHOCTD,
acuMMeTpudHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yyactue TpancnoptHeix PHK B 6nocunTtese 6enka. YcnoBus GHocuHTE3a
6enka. Koguposanue amunokucnot. Pois pubocom B GuocunTe3e Oernka.

Coepemennvie npedcmasienus o cmpoeruu ceHos. Opranu3aius TeHoMa y MPOKapUoOT U AYKApHUOT.
Perynsanmsi akTuBHOCTH T€HOB y mipokapuoT. [ unoresa onepona (P. XKakoo, XK. Mano). MoxexkynapHvie
MexXaHusMbl dKcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomel 2enos. Perynsius
0OMEHHBIX IIPOIIecCOB B KieTKe. KieTounslii romeocTas.

Bupychl — HekeTouHble POPMBI KU3HH U 00JIUraTHble mapa3uTbl. CTpOCHHE MPOCTHIX U CIOKHBIX
BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. sKuszneuwmwiti yuxn JHK-codepocawux eupycos, PHK-
codeparcawyux upycos, bakmepuogacos. Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.



BupycHbie 3a0onieBaHusi yenoBeka, *kuBOTHBIX, pacteHuid. CIIN, COVID-19, couuanbHbie U
MEIUIIUHCKUE TPOOIEMBI.

Buoungopmamura: ummecpayus u ananuz Oonvuwux maccusos («bigdatay) cmpyxmypHuix
ouonocuueckux oannvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemsoie pynkyuu 6eaKos.
Cnocobwi 0ocmaexu nekapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, JI. . IBaHOBCKUH.

Tabmuip! u cxemsl: «buocunTes 6enkay, «I'eneTnueckuii koa», «Bupyce», «bakrepuodarny.

IIpakTnyeckas padora «Co3nanue MOACIH BUPYCay.

Tema 8. ’/Ku3zHeHHBbIH HUKJ KIETKH

Knerounslii nuki, ero mepuoasl u perymsiuus. Matepdasza u muto3. OCOOEHHOCTH MPOIECCOB,
npoTtekaromux B uaTepdase. [loaroroBka kineTku K neiaeHuto. [Ipecuarernueckuii (MOCTMUTOTUYECKUH),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (TIPEMUTOTUYECKUI) TEPUOJIbI HUHTEP(PA3BI.

Matpuunslii cunre3 JJHK — perumxkanus. punnuner permkanuu JIHK: xomniemeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTUNAapaienbHOCTh. Mexanusm permkanuun JIHK. XpoMocoMsl.
Ctpoenue xpomocoM. TeroMepsl 1 TenoMepasza. XpoOMOCOMHBIN HAOOP KJIETKU — KapHOTHII. J{MIITOnaHBIH
Y TaTUIOUTHBIA HA0OPBI XpoMocoM. I'oMotornyabie XpoMocoMbl. [10710BBIE XPOMOCOMBI.

Henenune kietkn — MuTo3. CTaauM MUTO3a U MPOUCXOMSIINE B HUX MPOLECCHl. THIBI MUTO3A.
Kapunoxunes n nurokunes. buonoruueckoe 3Had4eHrEe MUTO3A.

Perymsmus MmutoTndeckoro nukia kietku. [Iporpammupyemast kierouHas rudesb — aromnro3s.

KnerouHnoe sapo, XpoMocoMbl, (YHKIMOHaJIbHAas TE€HOMUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemok. «Lugpposas kniemka» — duourgopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIEMKU.

JdemoHcTpanuu

Tabmuipl 1 cxembl: «OKU3HEHHBIN ITUKIT KJIETKNY, «MuTo3y», «CTpoeHrne XxpoMocom», «Permukarus
JITHK>.

O6opynoBaHue: CBETOBOI MHKPOCKOI, MHUKpOIpenapaTsl: « MUTO3 B KIIETKaX KOPEIIKa JIyKa.

JlaGoparopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIpENapaTaxy.

Jladoparopnasi pabora «HabGmonerre MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIIpEnaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHu3MOB

buonoruueckoe pasHooOpaszue opraHuzMoB. OAHOKIETOYHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHBIE
OpraHU3MBI.

Oco0eHHOCTH CTPOSHUSI U KU3HENEATEIHbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepwuwm, apxew,
OJIHOKJICTOYHBIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IPYTHe MPOTUCTHI. KOOHUANBHBIE OPTaHU3MEI.

B3anmocBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. Opranusm
Kak eguHoe 1enoe. ['omeocras.

Txanu pactenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, MOKPOBHAs, MPOBOASIIIAS,
OCHOBHasi, MexaHu4eckas. OCOOCHHOCTH CTpoeHHs, (DYHKIMH ¥ pACIOJIOKEHUS TKaHEH B opraHax
pacTeHuH.

TkaHM >XUBOTHBIX W YEJIOBEKA. THIBI JKUBOTHBIX TKAHEW: JMUTEIHAIBHAS, COCAWHUTEIbHAS,
MBIIIeYHast, HepBHAss. OCOOEHHOCTH CTpOoeHHUS, DYHKIUI U PACIIOIOKECHUS TKaHEH B OpraHax >KUBOTHBIX U
YEJI0BEKA.

Opranbl. BereratnBHblE W Te€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U CHCTEMBl OpPraHOB
JKUBOTHBIX U yesnoBeka. OyHKIIMM OpraHoOB U CUCTEM OPI'aHOB.

Onopa Ttena opranusmoB. Kapkac pacreHuil. Ckenerbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyHbIll 1 BHyTpeHHUI ckeneT. CTpOEHUE U TUIIBI COEIMHEHUS KOCTEH.



JIBukeHre opraHu3MoB. JIBH)KEHHE OIHOKJIETOYHBIX OpPraHU3MOB: amMEOOMAHOE, KTYTUKOBOE,
pecHU4YHOE. /[BHYKEHNE MHOTOKJIETOUHBIX PACTEHUM: TPONU3MbI U HACTUH. [[BH)KEHNE MHOTIOKJIETOUHBIX
KMBOTHBIX U YeJIOBEKa: MbllleyHast cuctema. Peduiekc. CkeneTHbie MBIl U UX padoTa.

[Intanne opranusmoB. Ilormomenue BOJBI, YIIEKHUCIOrO Ta3a M MHHEpAIbHBIX BELIECTB
pacteHusAmH. [luTaHue XUBOTHBIX. BHYTpHUIIOIOCTHOE M BHYTPUKIETOYHOE nuieBapeHue. [Iuranue
MIO3BOHOYHBIX XUBOTHbIX. OTIensl NUIIEBAPUTEIBHOTO TpakTa. [luieBapUTEnbHBIE  KEJIE3BI.
[InmeBapurenbHas cUCTEMa YEJIOBEKA.

Hpixanue opranu3MoB. /[lpixanuwe pacteHuid. Jlpixanwe >XuBOTHBIX. Juddy3us ra3zoB uyepes
noBepxHOcTh KieTku. KoxkHoe npixanue. JlpixarenabHas moBepXHOCTh. JKaGepHoe U JIEroyHOe JbIXaHHeE.
JIpIxaHue TNO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLUOHHOE YCJIOKHEHUE CTPOCHMS JIETKUX
IIO3BOHOYHBIX XUBOTHBIX. JlpIXaTenbHas cucTemMa 4enoBeka. MexaHW3M BEHTWISLMM JIETKUX Yy NTUL U
MmiiekonuTaromux. Perynsanus apixanud. JlpixareabHble 00bEMBI.

TpaHcnoOpT BEIIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHUW. TpaHCHOPT BEUIECTB Yy
KUBOTHBIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHas cucTéMa MO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepale, KpPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum KpoBooOpaiieHusi. OBOIIOIUOHHBIC
YCIIO’KHEHHUS CTPOEHUSI KPOBEHOCHON CHUCTEMBI IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaia u e€ perymsamusi.

Boinenenne y oprann3moB. Beinenenue y pacrenuii. Boeinenenue y uBOTHBIX. COKpaTUTEIbHBIE
Bakyosd. Oprausl BblieneHus. QUIbTpaIys, CEKpels 1 00paTHOE BCACHIBAaHHE KaK MEXaHU3MBbI pabOThHI
OpraHoB BblieneHMs. CBs3b MOJIOCTH TeJla C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Beinenenue y
MO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenne u pynkunonupoBanue Hedppona. OOpazoBaHue
MOYH Y YEJIOBEKaA.

3ammTa y OpraHu3MOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OaKTepHil M IUCTHI
IpoCTEHIINX. 3alKTa y MHOTOKJIETOYHbIX pacTeHui. Kyrtukyna. CpencTtBa nacCUBHOW M XMMHUYECKOU
3amuThl. OUTOHLIUIBL.

3amuTa y MHOTOKJIETOYHBIX XKMBOTHBIX. [IOKpOBBI M MX NpPOM3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oone3nell. IMMyHHas cuctema yenoBeka. KIeTOuHBIM M TyMOpalbHBIH MMMYHUTET. BpOoXIEHHBIN U
nproOpeTéHHBIN crienndruyecknii UMMYHUTET. TeopHst KIIOHaIBHO-ceNleKTUBHOro nMMyHuTeTa (I1. Dpiux,
®. M. bepner, C. Tonerasa). BocnanurenbHple OTBETH OPraHU3MOB. PoJib BpOXKIEHHOTO HMMYHHTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUIA.

PazppaxxumocTe M perynauus y OopraHu3MoB. Pa3qpakuMocTb y OJHOKJIETOYHBIX OPTraHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryisiius y pacTeHUN. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBhast cuctema u pediiekTopHasi peryisiuus y >KMBOTHbIX. HepBHas cucrema M €€ OTIENbI.
OBOJIIOIIMOHHOE YCJIO)KHEHHUE CTPOEHUS HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTIEnbl TOJOBHOIO MO3Ta
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaexropHas ayra. besycioBHbie u yCIOBHBIE pe(IeKChI.

I'yMopanbHas perynsiuus U 3HIOKPUHHASI CUCTEMA KUBOTHBIX U uesoBeka. JKenessl 3HIOKpUHHON
CUCTEeMBbl M WX TOPMOHBI. /[lelicTBME€ TOpMOHOB. B3aMMOCBSI3b HEPBHOM M SHAOKPUHHOM CHCTEM.
['unoTtanamo-runodu3apHas cuctema.

JdemoHcTpanuu

IToptper: W. I1. I1aBnoB.

Tabmune! u cxembl: «OAHOKIETOUHBIE BOJOPOCINY, «MHOTOKIIETOUHbIE BOOpOoCIny, «baktepuny,
«Ipocteiimme», «OpraHbl IIBETKOBBIX pacTeHUN», «CHUCTEMbl OpPraHOB IO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHee cTpoeHHe HaceKOMBIX», «TkaHU pacteHuit», «KopHeBble cucteMbl», «CTpoeHue cTedmsy,
«CTpoeHHe JIMCTOBOW MIAaCTHMHKW», «TKaHM >KMBOTHBIX», «CkeneT uenoBekay, «lluiieBapurenbHas
cucrema», «KpoBeHocHass cucrema», «/lpixarenpHas cucrema», «HepBHas cucreman, «Koxay,
«MpblmeyHas cucreMay, «BolaenurenbHas cucteMay», « HIOKpUHHAS cucTemay, «CTpOeHUE MBIIIIBIY,
«MmmyHuteT», «KumeunononoctHele», «(Cxema MNHTaHHUS pacTeHHil», «KpoBEHOCHBIE CHCTEMBI
MIO3BOHOYHBIX JKHUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IulaHapun», «BHyTpeHHee cTpoeHue



noxzaeBoro uepBsi», «HepBHast cucrema poio», «HepBHas cucrema nsrymku», «HepBHas cuctema
npecMmbikatomuxcs», «HepBHas cucrema nrtuny, «HepBHas cucrema Miekonurtamomuxy», «HepBHas
CUCTeMa YelloBeKay, «Pedmekcy.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHKpPOIpernapaTbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOIIpenaparsl TKaHEH, pPaKOBHUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WIJIOKOXKHX, IKUBbBIE
DK3EMIUISIPhl KOMHATHBIX PpACTCHHM, repOapuu pacTeHUH pa3HBIX OTNEJNOB, BIIAXHBIC MPEMapaThI
JKUBOTHBIX, CKEIIEThl TMO3BOHOYHBIX, KOJUIEKIIUU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEIIET YeIOBEKa,
o0opysoBaHue [UIsl JAEMOHCTPAllMM TMOYBEHHOTO M BO3AYLUIHOTO NHUTAHMS PACTEHUM, paclleIuIeHUs
Kpaxmajia U OelKoB Moja JAelcTBUEM (epMeHTOB, 00OpyAOBaHWE [UIsl JEMOHCTPALIMM OIBITOB IO
M3MEPEHHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXAaHU3Ma JIbIXaTENbHbIX JIBHKEHUN, MOJIEJIA TOJIOBHOIO MO3Ta
Pa3JIMYHBIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHUN.

JlaGoparopHas padora «/3yyeHre TKaHeH )KUBOTHBIX.

JlabopaTopnasi paGora «/13ydyeHne opraHoB IIBETKOBOT'O PaCTEHUS».

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

®dopMBl pa3MHOXEHHUS OPTraHW3MOB: Oecronoe (BKJIOYas BETEeTaTUBHOE) W TOJIOBOe. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pazmHoxenue. IlonoBwle kneTku, winu ramersl. Meio3. Cragun Meiio3a. IloBenenue
xpoMmocoM B Meio3e. Kpoccunrosep. buonornuecknii cMpicit Meiio3a 1 10JIOBOTo nporecca. Meito3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe pasButHe. ['ameToreHe3 y >XKMBOTHBIX. [lomoBbie »kene3bl. OOpa3oBaHHME U
pa3BUTHE MOJIOBBIX KJIETOK. CriepmaTorenes u ooreHes. CTpoeHne NOJI0BBIX KIETOK.

OmtonoTBOpeHne U YMOPHOHATIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

NHnuBuayanbHOE pa3BUTHE OPraHW3MOB (OHTOreHe3). OMOPHOJIOTHS — Hayka O pa3BUTHHU
OpranusMoB. Mopgozcenes — o0na uz 2nagnvix npoobrem smopuonoeuu. Konyenyus mopgozenos u mooenu
mopgozeneza. Ctanum 3MOpuoreHesa >KUBOTHBIX (Ha mpuMepe arymku). pobnenue. Tunsl apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanHoe Opobnenue. brnacmyna, munet 6aacmyn. OcoOEHHOCTH
Ipo0ieHUs MJIEKOMUTAIOMIKX. 3apOoJIbIIIeBble JIUCTKU (TacTpysisiuus). 3aKkiagka OpraHoB U TKaHEH U3
3apOJBIINIECBRIX JIMCTKOB. B3anMHOE BIUsSHUE dYacTell pa3BUBAIOIIECTOCS 3apoibliia (IMOpHOHATBHAS
WHIYKIUA). 3aKIaKa IJIaHa CTPOSHUS )KUBOTHOT'O KaK pe3yJIbTaT HepapXUyeCKUX B3aUMOICHCTBUM T'€HOB.
Bnusinue Ha SMOpHOHANIBHOE pa3BUTHE PA3IMUHBIX ()aKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButne x)uBOTHBIX. [locTomMOpuoHanbHbId Tepuoa. [Ipsmoe u HempsMoe pa3BUTHE.
PasButue ¢ meramopho3oM y G€CriO3BOHOYHBIX M MMO3BOHOYHBIX XHBOTHBIX. bronornyeckoe 3HaueHue
NOPSIMOTO M HEMPSIMOTO Pa3BUTHUSA, UX PACIPOCTPaHEHHE B IpHpoie. Tunbsl pocra KUBOTHBIX. DaKTOPHI
peryisiiii pocTa KUBOTHBIX M 4enoBeka. CTaguu MOCTIMOPHOHAIBHOIO Pa3BUTHUSL Y JKUBOTHBIX U
yenoBeka. [lepuoabl oHTOreHesa yenoBeka. CtapeHue u cMepTh Kak OMOJIOrMYecKre MPOLECCH.

PasmHOxeHue u pa3ButHe pacteHuil. ['ameropur u cnopodut. Meilo3 B KU3HEHHOM LIHKIIE
pacrenuii. O6pa3oBaHue criop B rporecce Meiiosa. ['amerorenes y pacrenuii. Oriog0TBOPEHHE U pa3BUTHE
pacTUTEIBHBIX OPraHU3MOB. J[BOIMHOE OIIJIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE
CEMEHU.

MexaHu3MBbI pEryiIsiliud OHTOT€HEe3a Y PaCTeHUH U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. Hapamun, X. [lIneman.

Tabmunplr u  cxembl: «BereraTuBHOe pa3MHOXeHHE», «TUIBI O€CHoNoro pa3MHOXKEHUSD,
«Pa3MHOXEHHE XJIaMUAOMOHAAbD), «Pa3MHOXKEHHE O3BIVICHBD», «Pa3MHOXkeHHE TrUIpb», «Meios3y,
«Xpomocombl», «l'amerorenes», «CTpoeHue SULEKICTKA W crepmaTo3onaa», «OCHOBHBIE CTaIuU



oHTOTreHe3ay, «lIpsmoe u Hempsmoe pa3BuTHE», «Pa3zBuTHe MailcKoro xyka», «Pa3Buthe capaHumy,
«Pa3Butne nArymkm», «JIBolHOE OIUIOAOTBOPEHHE Y LBETKOBBIX pacTeHuil», «CTpoeHHE CEMSH
OJITHOZIOJIBHBIX UM JBYAOJBHBIX pacTeHUi», « ) KU3HEHHBIN UK MOPCKOM KamycTbl», «KU3HEHHBIM LMK
Mxay, « KU3HEeHHBIN LUK MANOPOTHUKAY, «KM3HEHHBIN LUK COCHBI».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpernapaThl SHIEKIETOK U CIIEpMaTO30M 0B, MOJIENb
« 1K1 pa3BUTHS JIATYILIKNY.

JlabopaTopnasi pabora «l3yueHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPENapaTax.

IIpakTnyeckasi padora «BpIsiBIIeHME NPU3HAKOB CXOJCTBA 3aPOBIIICH MO3BOHOYHBIX dKUBOTHBIX).

JlaboparopHas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH ¥ HU3MEHYHUBOCTH OPraHU3MOB

HcTopust cTaHOBIIEHUS W pa3BUTHS I'eHETUKM Kak Hayku. Paboter I'. Mennens, I'. ne ®puza, T.
Moprana. Ponb oTedecTBeHHBIX yuéHBIX B pa3BuThu renetuku. Padoter H. K. Konsitosa, H. Y. BaBunosa,
A. H. benosepckoro, I'. . Kapneuenko, 0. A. ®unmmmuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T'€HETHUYECKUE IOHATUS U CHUMBOJBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJJIEIbHBIE T'€HBI,
aIbTEpHATUBHBIEC IPU3HAKH, TOMUHAHTHBIN M PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAS
JUHUS, THOpuAbl, TreHoTurl, ¢eHoTurl. (OCHOBHbIE METOAbl T'EHETHKW: THOPHI0JIOTHMYECKUH,
IUATOJIOTHYECKUM, MOJICKYJISIPHO-T€HETUYECKU.

JdemoHcTpanuu

[optpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeer-Pecorckmii.

Tabmue! u cxeMbl: «MeToIbl TeHETUKIY, «CXEMbI CKPELTUBAHUS».

JlaGopaTopHnasi pa6ora «/[po3oduia kak 00bEKT FT€HETHUYECKUX MUCCIIECAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHnens — 3aKoH eTMHO00pasus THOPUIOB ITEPBOTO
nokoJienus. [lpaBwino nomMuHupoBaHus. Bropoil 3akoH MeHzaenss — 3aKOH pacUICIJICHUs] MPU3HAKOB.
[{uTonornyeckue OCHOBBI MOHOTHOPUIHOTO CKpelirnBaHus. [ MmoTe3a YucToTh ramer.

AHanuzupyrolee ckpemuBaHue. IIpomexxyTouHblli XapakTep HacienoBaHud. Paciiemniienue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

Hurunbpumnoe ckpemmuBaHue. Tpetuil 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO HAaCIEIOBaHUS
npu3HaKoB. L{uromornyeckne OCHOBBI TUTUOPUAHOTO CKpPEIIUBAHUSI.

CuernuienHoe HacnenoBaHue npusHakoB. Pa6otsl T. Moprana. CremnyieHHOe HacjeJ0BaHNUE T'€HOB,
HapylIEHUE CLUEIJICHUS MEXy Ff€eHaMU. XPOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enerrka mona. XpoMOCOMHBIN MEXaHU3M ONPEAECICHUA 1M0J1a. AYyTOCOMBI M TTOJIOBBIE XPOMOCOMBI.
I'omorameTHsIi U rereporaMeTHeI 1oJl. ['eHeTuueckas CTpyKTypa MOJIOBBIX XpoMocoM. Hacnenosanue
IIPU3HAKOB, CLIETIJICHHBIX C IIOJIOM.

I'enotun kak 1wenocTHas cucteMa. llneiloTponusi — MHOKECTBEHHOE JIEMCTBHUE TEHA.
MHoOKeCTBEeHHbI ayuienu3M. B3aumopaeicTBue HeauleNbHBIX T'e€HOB. KOMIUIEMEHTapHOCTh. DMNUCTa3.
[Tonumepus.

I'eHeTnuecKkuii KOHTPOJIb PA3BUTHUSL PACTEHUH, KUBOTHBIX U YEIIOBEKA, a TAaKXkKe (PU3HOIOTHIECKUX
MIPOLIECCOB, TIOBE/ICHUS U KOTHUTUBHBIX (QyHKIUH. ['eHeTHueckne MexaHu3Mbl CUMOHOTeHe3a, MEXaHU3MBI
B3aMMOJICHCTBUS «XO35MH — Mapa3suT» U «XO35IMH — MUKPOOHMOM». I'eHeTndyeckne acheKThl KOHTPOJIS U
W3MEHEHUS HACIICICTBEHHOW MH(OPMAIIUU B TIOKOJICHUSIX KIETOK H OPTaHU3MOB.

JdemoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmubel u cxembl: «llepBblii u BTOpOil 3akoHBl Mennaens», «Tperuit 3akoH MeHaensy,
«Ananuzupymoniee ckpemuBanuey, «HemonHnoe pomunHupoBanue», «ClLemIeHHOe HaclieJOBaHue



npu3HaKkoB y Apo3odumib», «['eHernka mona», «Kapuotun uyenoBeka», «Kapuotun apo3oduibiy»,
«Kapuotun ntuiisn», «MHOXKECTBEHHbIN alienTu3m», «B3anmoielicTBre reHOBY.

O6opynoBaHue: MOAEIH AJIs JEMOHCTPAIIMH 3aKOHOB €IMHOO0pa3usi THOPUIOB MIEPBOTO MOKOJICHHS
Y paCIIEIJICHUs] IPU3HAKOB, MOJEIIb Ul IEMOHCTPALIMY 3aKOHA HE3aBUCUMOT0 HACIEA0BaHUS IPU3HAKOB,
MOJENIb Il JEMOHCTPALlMM  CIEIUIEHHOTO HACJIEJOBaHUSA IPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKporpenapar: «/Ipozodumnay.

IIpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

IIpakTuyeckas padora «3yueHue pe3yabTaToB JUTUOPUIHOTO CKPELIIUBAHUS Y APO3OPUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHotumna u cpeasl npu GopmupoBaHuu (eHoTHma. M3MEeHYMBOCTh MPU3HAKOB.
KauecTBeHHbIE M  KOJIMYECTBEHHbIE MpPU3HAKU. BHIbI HW3MEHUMBOCTU: HEHACHEIACTBEHHAs W
HaCJEeICTBEHHA.

MonudukanronHas u3MeHYMBOCTh. Ponb  cpenbl B (OpMUPOBaHUM  MOAU(PHUKAIMOHHOMN
u3MeHunBocTU. HopMma peakumu npusHaka. Bapuannonnslii psaa u BapuanmonHas kpusas (B. Moranncen).
CaoiicTBa MOIU(UKAITMOHHONW N3MEHUUBOCTH.

['enoTunuueckass  W3MeHUYMBOCTb.  CBOWCTBA  T€HOTHUIIMYECKOW  M3MEHYMBOCTH.  Buasl
FeHOTUITMYECKOW N3MEHYMBOCTU: KOMOMHATHBHAS, MyTallUOHHASI.

KomOunaTuBHass u3MEHYMBOCTh. Mei0o3 M TOJOBOM Tpolecc — OCHOBa KOMOWHATHBHOM
U3MEHYUBOCTH. POb KOMOWHATHUBHOW HM3MEHYMBOCTH B CO3JaHUM TEHETHYECKOTO pPa3HOOOpasus B
npejenax OJHOrO BU/A.

MyTtanmonHas ”3MEHYUBOCTh. BUbl MyTaluii: F€HHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHBIE U
WHIYLUPOBAHHbIE MyTalluu. SepHble U LMUTOIIa3MaThueckue Mmyrtanuu. COMaTHYeCKHE U IOJIOBBIE
MyTaiuu. [[puunHbl BOSHUKHOBEHUS MyTalnil. MyTareHsl 1 uX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTaIlMOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKHX pPSJIOB B HacieacTBeHHoW wu3aMmenunBoctu (H.U.
Bapunos). BuesiepHast U3MeHUMBOCTh U HACTIEACTBEHHOCTb.

Onueenemura u 3NUeHOMUKA, POb INULEHEMUYECKUX (haKmOopo8 8 HACIeO008aAHUU U USMEHYUBOCTNU
Genomunuyeckux NPU3HAKoO8 y OpeaHu3Mos.

JdemoHcTpanuu

[Toptpetsi: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuet u cxembl: «Buasl  w3MeHUMBOCTHY», «Moau(UKAIMOHHAS  W3MEHUYUBOCTHY,
«KoMmOuHaTuBHAsT HW3MEHUYMBOCTHY», «Meho3», «OmnomorBopeHue», «['eHeTndyeckue 3a00sieBaHUS
yesoBeKay, «Buabsl myTtanuii.

OO6opynoBaHue: )KUBBIE U TepOapHBIE SK3EMIUIIPhl KOMHATHBIX pacTeHUM, pUCYHKH ((hoTorpadumn)
JKUBOTHBIX C Pa3IMYHBIMU BUAAMHU U3MEHUYHUBOCTH.

JlaGopaTopnas pabora «/ccienoBanue 3aKOHOMEPHOCTEH MOAM(PUKALMOHHON M3MEHYHMBOCTH.
[TocTpoenre BaprallMOHHOTO psiia U BApUALIMOHHOW KPHUBOI».

IIpakTuyeckasi padora «MyTtanuu y Apo30(riibl (Ha TOTOBBIX MUKPOIIPEapaTax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun uenmoBeka. MexayHapo/iHas mporpamMma HCCIEIOBAaHUS T€HOMa 4esloBeka. MeToabl
U3YYEHUS TEHETUKH 4YeJIOBEeKa: IeHeaJloTMYeCKUM, ONM3HEOBbIN, HUTOTeHETUYECKUH, MOMYISIIMOHHO-
CTaTUCTUYECKUN, MOJIEKYJISIpHO-TeHeTnYecKnidi. COBpEMEHHOE ONpeNeIEHHe TeHOTHUIIA: TTOJIHOTEHOMHOE
CEKBCHUPOBaHUE, TEHOTUNUPOBaHHE, B TOM uwncie ¢ nomoubro [II{P-ananus3a. HacnencrBeHHbie
3a0o0eBaHMs 4YeJOBEKa. | eHHBbIE M XPOMOCOMHBIE OOJIE3HM 4YeloBeKka. boyie3HW ¢ HaclieACTBEHHOU
MIPEAPACIIONOKEHHOCTRIO. 3HAYEHUE MEIMWIMHCKOM TEHEeTUKH B MPEAOTBPALIEHUHM M JICUCHUH
TeHEeTUYEeCKUX 3a00JieBaHUH yesloBeka. MeauKo-reHeTuuecKoe KOHCYIbTUpoBaHue. CTBOIOBBIE KIIETKH.
[ToHsTHE «TEHETHYECKOTO IrPy3a». ITUYECKUE ACTIEKThI UCCIIEAOBAHUN B 00JIACTH peJaKTHPOBAHUS T€HOMA
Y CTBOJIOBBIX KJIETOK.



['enetndeckue (akTOpbl TMOBBIICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3UUECKOMY U
XUMHUYECKOMY 3arps3HEHHUIO OKpyKaromieil cpenpl. ['eHeTHueckass mpeapacrnoyioKEeHHOCTh YeOBEKa K
ITATOJIOTHSIM.

JdemoHcTpanuu

Tabmuuplt u cxemsl: «Kapumotunm denmoBeka», «MeTompl H3yYEeHHs] TEHETHKH YEIIOBEKAY,
«["eneTnueckue 3a00eBaHUS YCTOBEKA.

IIpakTyeckas padora «CocTaBieHUE U aHaIU3 POAOCIOBHOM.

Tema 15. Cesiekniusi OpraHu3sMoB

JloMecTukanus U cenekuus. 3apokaAeHue celeKuun U noMectukanuu. Yuenue H. 1. BaBunosa o
[leHTpax MPOUCXOXKACHUS U MHOTO00pa3us KyIbTYpPHBIX pacTeHHil. Poib celekiuu B CO31aHUN COPTOB
pacTeHuid 1 mopoj KUBOTHBIX. CopT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHON
n3meHurBocty H. V. BaBuioBa, ero 3naueHue i CeIEKIIMOHHON pabOTHI.

MeToapl ceneKMOoHHON paboThl. ICKyCcCTBEHHBINM OTOOp: MAacCOBBIA M MHAWBUYATbHBINA. DTarbl
KOMOWHAIIMOHHOW celeKuu. VcmpiTaHue Mpou3BOAMTENCH MO MOTOMCTBY. OTOOp MO TEHOTUIY C
MOMOIIbIO OLIEHKH (DEHOTHIA IMOTOMCTBA U OTOOP MO TEeHOTHUIY ¢ moMoInbio ananu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIIMOHHON paboThl. PanualnMoOHHBIN U XMUMHYECKUN
MyTareHe3 Kak HMCTOYHHK MYTaluil y KYJIbTYpHBIX (OpM oOpraHu3MoB. lcrmoib3oBaHHWE TEHOMHOTO
pEeAaKTUPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK 11t moydeHust MCXOAHOTO MaTepuana JJis CeNEKIIUU.

[Monydenue monuruionaoB. BHyTpuBHIOBasS rubpumuzanus. BIM3KOpOACTBEHHOE CKpEIIMBaHUE,
unn uHOpuauHT. HeponacTBeHHOE CKpemmBaHWe, WIM ayTOpuAuHT. ['eTepo3nc M ero MPUUYUHBI.
Hcnonp3oBanue rerepo3uca B ceneknuu. OtnanéHnas rtubpuausanus. [Ipeomonenue Oecriomus
MEXBHUIOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIINN PACTCHUI U KUBOTHBIX. «3e1éHAs1 pesontoyusy.

CoxpaHeHHE U U3YUCHHE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX IUKUX POAUYEH NSt
CO37IaHUsI HOBBIX COPTOB W THOPHAOB CEIbCKOXO3AWCTBEHHBIX KYIBTYp. M3yuenue, coxpaueHue u
VnpasieHue 2eHemuyecKUMU pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbBICIOBbIX HCUBOMHBIX 8 UYeTsX
VAYUULeHUs. CYWeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM Yucie ¢ NpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCIEO08AHUL, NePedoBblX Udel U NepPCneKmuUBHbIX MexHOI02U.

JdemoHcTpanuu

[Toptpetsi: H. U. BaBunos, 1. B. Muuypum, I'. 1. Kapneuenko, I1. I1. JIykpsinenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabmuiel 1 cxeMbl: «L{[eHTpBI TPOUCXOXKIEHUSI U MHOTO00pa3us KyJIbTYPHBIX PAaCTCHHI», «3aKOH
TOMOJIOTUYECKHX PSAJIOB B HACJIEICTBEHHOM HW3MEHUMBOCTHY», «MeToabl cenekiumn», «OTmanéHHas
rudpuan3anus», «Myrtarenesy.

JlabopaTtopnasi pabora «lI3ydyeHne coOpTOB KyJbTYPHBIX PACTEHUH M TOPOJ AOMAIIHHUX
JKHBOTHBIX).

JlabGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckasi padora «lIpuBuBKa pacTEHHII».

Ikekypensi «OCHOBHBbIE METOJIbI W JIOCTUXKEHUS CEJICKIMHW PACTEHUM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (DepMy, COPTOUCTIBITATENFHBINA YYaCTOK, B TEIUNTMYHOE XO34HCTBO, B
71a00paTOPUIO arPOYHHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHoJI0rusi ¥ CHHTETHYEeCKasi 0MO0JIOT s

OOBeKThl, HCHOJB3yeMble B OHWOTEXHOJOTMH, — KJIETOUYHBIE W TKAHEBbIE KYJIBTYpHI,
MHUKPOOPTIaHU3MBbl, MX XapaKTepUCTUKa. TpaauloHHas OHOTEXHOJOTHs: XJieOomeueHue, MOoJTydeHue
KHCIIOMOJIOYHBIX IIPOAYKTOB, BHUHOJIEIIHE. Muxkpobuonornyeckui CUHTE3. OOBeKTHI

MI/IKpO6I/IOJ'IOl"I/ILIeCKI/IX TEXHOJIOTHH. HpOI/IBBOI[CTBO 66.]'[1(3, AMHWHOKHUCIIOT U BUTAMHHOB.



Co3naHne TEXHOJOTMH M WHCTPYMEHTOB ILIEJICHANPABICHHOIO W3MEHEHUS W KOHCTPYUPOBAHUS
T€HOMOB C LEJbI0 IIOJYyYEHHUS OPraHW3MOB U MX KOMIIOHEHTOB, COZAEpXAllUX HE BCTPEUAIOLIUECS B
npupoje OMOCUHTETHYECKUE ITYTH.

Krnerounas nmxkenepus. MeToapl KyJabTyphl KICTOK U TKaHEH pacTEHUHN M )KMBOTHBIX. KprnoOaHKH.
ComaTnueckasi THOpuAM3aIMS U cOMaTUYecKuil sMOpuorenes. Mcnonp30BaHue ramiouioB B CENEKIIUU
pacreHuid. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonv3o6anue MOHOKIOHATbHBIX U NOJUKIOHAIbHBIX
anmumen 6 meouyure. VICKycCTBEHHOE OIUIOOTBOpEeHUE. PEeKOHCTpYKIMS SHIIEKJIETOK U KIOHHPOBAHUE
KUBOTHBIX. METOJ] TpaHCIUIaHTAllMU SJep KIETOK. TexHonocuu 0300po6neHus, KyJIbmueupo8auus u
MUKPOKIIOHANILHO20 PAZMHONCEHUS CENbCKOXO3AUCEEHHBIX KYIbMYD.

XpOMOCOMHAss W TeHHas UWHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYHPOBAHUE
pexomObunantHeix JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHUS U MEPCIEKTUBBI
XPOMOCOMHOM ¥ TEHHON WHKEHEPHH. DKOJIOTHIECKUE U ITUICCKUE MTPOOIEMbI T€HHON MHKCHEPHH.

Menunuackue Oumorexnonoruu. IloctreHomuas 1udpoBas wmeaunuHa. [MP-muarnoctuka.
MeTaboIOMHBIA aHAIN3, TEHOIGHTPUUYECKUI aHaIu3 MpOTeOMa YeJIOBeKa JJISi OLIEHKU COCTOSIHUS €ro
310poBbs. Vcmonp30BaHME CTBOJIOBBIX KIETOK. TapreTHas Ttepamus paka. 3D-OuowHkeHepus st
pa3paboTku (yHIaMEHTANbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHMsI KOMILJIEKCHBIX TKaHEH
COUETaHHEM TEXHOJIOTUH TpEXMEPHOro OHONMpPUHTHHra U ckaddonauHra anas peleHus 3aaad
NEPCOHAIU3UPOBAHHON MEIUINHBI.

Co3aHne BeKTOPHBIX BAaKLMH C LENIbI0 00ecieyeHnst KOMOMHUPOBAHHOM 3alIUTHI OT BO30YIUTENCH
OPBH, ycraHoBieHue MOJEKYISIPHBIX MexaHU3MOB (yHknuonupoBanus PHK-comepxkammx BuUpycoB,
BBI3BIBAIOIIMX 0CO0O0 OMacHbIe 3a00JI€eBaHUSI YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmunel u cxembl: «lcnonp30BaHWE MUKPOOPTaHU3MOB B TMPOMBIIUICHHOM IPOU3BOICTBEY,
«Knerounas nHxeHnepus», «I'eHHass HHKEHEPUI».

Jladoparopnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOJIOYHOKHUCIBIX TPOIYKTOBY.

IOkckypeusi «bHOTEXHONOTHS — BaKHEWINAsh MPOU3BOAWTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaeHue 1 pa3BUTHE IBOJIOIUOHHBIX MPeICTABJIEHNH B OMOJIOTHH

OpomouronHass teopust Y. JlapBuHa. IIpeanochulkM BO3HMKHOBEHUS AapBUHHM3MA. JKW3HB M
Hay4Has JaearesbHocTh Y. /[apBuHa.

JBukymue cuibl 3Boionmuu BuAoB mo Y. JlapBuHy (BBICOKAss MHTEHCHUBHOCTH DPa3MHOKEHUS
OpraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a CyIIeCTBOBaHHE, €CTECTBEHHBIH W
HCKYCCTBEHHBIH O0TOOD).

Odopmnenune cunTeTnueckoir Tteopun sBomtonuu (CTD). HelitpanpHas Teopus 3BOIIOLUU.
CoBpeMeHHass SBOJIIOLIMOHHAS OHOJOTrHA. 3HAYCHHWE OHBOJIOLHUOHHOW TEOpHMM B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU KapTUHBI MUpA.

JdemoHcTpanuu

[optpersl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y. Jlapsun, C.
C. YerBepukos, U. U. llImansrayzen, Ix. Xongeitn, . K. benses.

Tabmump! u cxemsl: «Cuctema xuoit mpupobl (1o K. Jluauero)y», «JlecTHUIA )KUBBIX CYIIECTB (110
Jlamapky)», «MexaHu3m (HOpMHUPOBAHHS MPUCITOCOOTICHUN y pacTeHUH W >KUBOTHBIX (10 Jlamapky)y,
«Kapra-cxema mapmpyra myremectsus Y. [lapsuna», «Haxonku Y. dapBuna», «Popmbl 60pbObI 32
cymiectBoBanuey», «llopoasl romyOeit», «MHoroobpasue KyJabTYpHBIX (opM KamycTbl», «llopoabl



JIOMAITHUX JKUBOTHBIX», «Cxema oOpazoBanus HOBBIX BHIOB (1o Y. JlapBuHYy)», «CxeMa COOTHOIICHUS
JBUKYLIUX CUJ 3BOITIOLUNY, «OCHOBHBIE MTOJIO)KEHNSI CHHTETUUYECKON TEOPUH IBOIIOLIUM.

Tema 2. MukposBoonus 4 eé pe3yabTaThl

[Tomynsiust kak 3eMeHTapHas eIuHUIA 3BOTIOIH. COBpEMEHHbIE METO/IbI OLIEHKH T€HETUYECKOTO
pazHooOpa3usi U CTPYKTypbl mnomynauuid. V3menenune reHodoHAa MOMyMSUUU KaK 3JIEMEHTapHOE
HBOJIIOIIMOHHOE SIBIEHUE. 3aKOH reHeTuyeckoro pasHosecus J[x. Xapau, B. Baiin6epra.

DOnemeHTapHbIe (HaKTOPBI (ABMKYIIHE CUJIBI) 3BOMONKUK. MyTanmonHbIi nporecc. KomOnHaTuBHas
U3MEHYHBOCTH. Jpelid reHoB — cirydaitHbie HEHANIPABICHHBIC U3MEHEHHUS YaCTOT AJICIICH B MOMYJISIIHIX.
Dddekt ocHoBarenss. Ighgdexm Oymuvinounoco eopaviuwika. CHudCeHUe 2eHemU4ecKo2o pasHoo0pa3us:
npuuunvl u ciedcmeust. Ilposenenue s¢pgpexma opetigha ceno 6 6orbwUX U MANbIX NONYAAYUAX. MUTpaALUH.
Wzonauus nonyssiimii: reorpaduueckas (IpocTpaHCTBEHHAs ), Onosiorndeckas (penpo yKTHBHAS).

EcrecTBenHpIii oTO0p — Hampapisitonuid ¢dakTop 3Boitonuu. DopMbBI €CTECTBEHHOTO OTOOpa:
JBIDKYIINHN, CTaOWIU3UPYIONIUH, pa3phiBatouil (qu3pynTuBHbIN). [logoBoit oT6op. Bo3HukHOBEHHE U
ABOJIIOLIMSI COLIMAJIBHOTO MIOBEEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OPraHW3MOB  KakK  pe3yidbTaT  MHKPOABOJIONMH.  BO3HUKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. Apomopdo3bpl U uauoamanTanuu. [IpuMepsl mnpucrnocoOIeHun y
OpraHu3MoB: Mopdosoruueckue, GuU3noioruyeckue, ONoXuMrIeckue, nopeaeHueckre. OTHOCUTENbHOCTD
PUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BunoobpazoBanue kak pe3ynbTaT MUKPOIBOIIONMH. V30msuus —
KiIoueBoid  (pakTop BumooOpazoBaHms. I[lytm u  cmocoObl  BHUI00Opa30BaHMs: AJIOMATPUUYECKOE
(reorpaduueckoe),  cUMmarpuyeckoe  (PKOJOTHYECKOE),  «MTHOBEHHOE»  (TIOJUTLIOWIM3AIs,
ruOpuau3anys). JuTeabHOCTb SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponb sBOMIOIIMOHHONM OHMOJIOTHH B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHHS OMOpPa3HOOOpa3usl.
MUKpO3BOIIONHS U KOABOJIOLHUS Mapa3UTOB U UX X035€B. MexaHu3Mbl (pOpMHUpPOBaHUS YCTOWYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuip! u cxeMbl: «MyTallMOHHAs U3MEHUYUBOCThY, «[lomymnsironHas cTpykTypa Buga», «Cxema
nposiBIeHusl 3akoHa Xapau—BaitnOepra», «JIBHKyIIUE CHIIBI BOJIOLUNY, «DKOJOTHUECKAsT U3OJISALUSL
HOMYJSAIHUI ceBaHCKOM (openn», «I'eorpaduyeckast U30ISAMUA TUCTBEHHUIIBI CHOMPCKOM U TMCTBEHHUIIBI
naypckoit», «llonmynsiuuoHHBIE BOJIHBI UWCICHHOCTH XHUIIHMKOB M KepTB», «Cxema AeicTBus
€CTECTBEHHOT0 0TOOpay, «DopmMbl 00pHOKI 3a CyIecCTBOBaHUEY, «VHIyCTpHAIbHBIA METaHU3MY, «KHUBBIC
uckornaembiey, «I [okpoBUTENbCTBEHHASI OKPACKa JKUBOTHBIX», «[Ipeaynpexaaronias okpacka >k UBOTHBIX»,
«Du3nonoruvecKue afantanuny, « [ [pucrnoco0IeHHOCTh OPraHU3MOB H €€ OTHOCHTENBHOCTEY, «KpuTtepun
BUna», «Bunel-nBoiiHuKN», «CTpykTypa BuAa B mpupoae», «CrocoObl BHI000pa30BaHUSY,
«["eorpaduueckoe BumpooOpazoBaHue TPEX BUIOB JAHBIIIEH», «DKOIOTUYECKOE BU000pa30BaHNE BUIOB
cunuty, «[lomummonasl pactennii», «KamycTHO-peIeqHbI THOPHITY.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, dydesia ITUI] ¥ 3Bepell C MpuMepamu
Pa3IUYHBIX IPUCTIOCOOICHU, Uydesa MTULL ¥ 3Bepeil pa3HbIX BUAOB, TepOapuu pacTeHHM OIM3KHUX BUJIOB,
00pa30BaBIIMXCS PA3IMUYHBIMU CITIOCOOAMHU.

JlaGopaTopnasi pa6oTa «BbIsSBICHIE U3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JlaGopaTopHnas pa6ora «[IpucnocoGneHusi OpraHu3MOB U X OTHOCUTEIIbHAS 11€71€CO00Pa3ZHOCTDY.

Jladoparopnasi padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bosouus U eé pe3yibTaThl

Metonpl u3ydyeHHs Makpo3BoiroLuMHU. IlaneoHTonormuyeckue MeETOIbl H3YYEHHs HBOJIOLUU.
Iepexoaubie GopMbl U GUITOTEHETHUECKUE PSIABI OPTaHU3MOB.



buoreorpaduyeckue Meronbl mzydeHus sBoftouuu. CpaBHeHue (uiopbl U (payHbl MaTepUKOB U
ocTpoBoB. bruoreorpaduyeckue odmactu 3eMiau. BUabl-oHIEMUKH U PETTUKTHI.

OMOpHONIOTHYECKUE U CPAaBHUTEIBbHO-MOP(OJIOTHYECKUE METOAbl HM3YyYCHHS  SBOJIOLUU.
['eHeTyeckue MEXaHU3Mbl SBOJIOLMM OHTOT€HE3a M IOSABJICHHUS OSBOJIOLMOHHBIX  HOBIIECTB.
['omMonornyHple W aHaJIOrMYHBIE OpraHbel. PyaumeHTapHble OpraHbl W aTaBU3MBL. MoJEKyIspHO-
reHEeTUYeCKre, OMOXMMUYECKHUE U MAaTeMAaTHYECKHE METO/Ibl U3yUECHHUS SBOJIIOLNHU. | OMOIOTUYHBIE TE€HBI.
CoBpeMeHHbBIE METO/IbI TOCTPOCHHSI (PUITOTEHETHYECKUX CPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBWiIa) ABONIONUU. [lpunyun cmenvt @yuxyut. HeobOpatumocThb
IBOJIIOLIMU. AanITUBHAA paananusi. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUN.

JdemoHcTpanuu

[Toptpetsi: K. M. Bap, A. O. KoBaniesckuii, @. Mrouiep, J. ['ekkensb.

Tabmuipl 1 cxembl: «DUITOTEHETUYECKHUH PSJ] JOMAIN», KAPXEONTEPUKC, «3BEPO3yObIe SIIECPhI»,
«Cteronedanb», «Punnogutsr», «CeMeHHbIE TanmoOpOTHUKH», «buoreorpaduueckue 30HBI 3eMITN»,
«peiidp xoHTUHEHTOBY, «PenukTbl», «HauanbHble CTaguM SMOPHUOHAIBHOTO Pa3BUTHS MO3BOHOUYHBIX
JKUBOTHBIX», «]'OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl», «PynuMeHThD», «ATaBU3MBIY, «XPOMOCOMHBIE
HAaOOpHl 4YeloBeKa W LIMMIaH3e», «lJ1aBHbIE HalpaBieHUsS 3BOMIOIUN», «OOLIMe 3aKOHOMEPHOCTH
IBOJIIOLIUN.

ObopynoBaHue: KOJUIEKLUH, TepOapuu, MYJISDKM HCKOMAEMBIX OCTAaTKOB OPraHU3MOB, MYJISKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJICKIIMM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3eMJie

Hayunbple runore3bl MPOUCXOXKICHHUS XU3HU Ha 3emiie. AOuoreHe3 M mancnepmusi. /lonayuyHbie
IIPEJICTaBICHUS O 3apOKICHUM XKU3HU (KpeallmoHU3M). | noTe3a oCcTOSHHOTO caM03apOXKACHUS KU3HU U
e€¢ omnpoepxkenre onbitaMu @. Pemm, JI. Cnamnanmanu, JI. Ilactepa. IlpoucxokneHue >KA3HU U
acTpoOHOJIOTHSI.

OcHOBHBIE 3Tallbl HEOpraHWYecKod sBomouuu. [lmaHerapHas (reosoruyeckasl) 3SBOJIOLMS.
XuMHUecKasi IBOJIOIM. AOHOTEHHBI CHHTE3 OpPraHMYeCKHX BEIIeCTB U3 Heopranumdeckux. OmbiT C.
Munnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHomepoB. KoanepBatnas runore3a A. Y. Onapuna,
TUTIOTE3a NepBUYHOTO OynboHa JIk. XonnaeiliHa, reneTndyeckas runotesa . Ménnepa. Pubosumsr (T. Yek)
u runore3a «vupa PHK» V. I'nnbepra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHUE MPOTOKJIETKH.

Wcropus 3emnn u meToasl €€ n3ydeHus. Mckonaemsle opranndeckue octaTku. ['eoxpoHosorus u eé
meTonpl. OTHOCUTENbHAsE M abCONIOTHas reoxpoHojorus. ['eoxpoHojormyeckasl IIKana: 3O0HBI, 3PHI,
MIEPUO/IBI, STIOXHU.

HavanbHble 3Tamnbl oprannueckoil 3Bosronuu. ITosiBieHne n 3BomoNMs NEPBHIX KIETOK. DBOIIOLUS
metabonu3ma. Bo3HukHOBeHHE nepBbIX 3kocucTeM. CoBpeMeHHble MUKPOOHBIE OMOIUIEHKM KaK aHaJjor
nepBbIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaprOTHI M 9YKapHUOTHI.

[IpoucxoxaeHne dykapuoT (CUMOMOTEHE3). OBOIIONMOHHOE TPOUCXOXKICHHE BHUPYCOB.
[IponcxoxkaeHrne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHE OCHOBHBIX I'DYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE JTambl ABOJIONUUA BBICIIUX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHui. Brixon
pactenui Ha cymy. llosiBlieHME CITOPOBBIX pAacTEHUW U 3aBOe€BaHWE UMU CyIIH. CeMEHHbIE PaCTECHMUS.
IIpoucxoxkaeHue BETKOBBIX PACTEHUM.

OCHOBHBIE 3Tamnbl 3BOJIONUH KUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bl KUBOTHBIX. BeHackas
dayna. KeMOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX THUIIOB. [IepBbIe XOp10BbIE )XKMBOTHBIC. JKHU3HB B
BOZIC. OBOJIOIMS TMO3BOHOYHBIX. [lpoucxoxmenne ampubuii u pentwmid. [Ipoucxoxnenue
MIIGKONUTAIOMMX W nTul. [lpuHumn ximrodueBoro apomopgosza. OcBoeHHe O€CHO3BOHOUHBIMU U
MO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.



PazBuTue )xu3HM Ha 3eMJIe MO 3paM U EPUOIAM: apXei, MPOTEPO30H, MAIE030i, ME30301, KAHO301.
OO0mas xapakTepucTUKa KJIMMara U TeoJIOTUYeCKuX mporeccoB. [losBIeHNE U pacuBeT XapaKTEPHBIX
OpraHu3MOB. YTIIe0Opa30BaHUE: €TO YCIOBUS U BIHSHIE HA Ta30BbIi COCTAaB aTMOC(HEPHI.

MaccoBble BEIMUPaHUSI — SKOJOTUYECKHE KPU3HUCHI MPOULIOro. [IpuunHbI U CIIEICTBUS MAaCCOBBIX
BeiMUpaHui. COBpPEMEHHBIM HSKOJOTUYECKMH KpU3UC, ero ocoOeHHOocTH. [IpoGiema coxpaHeHuUs
O6uopazHooOpazus Ha 3emIie.

CoBpeMeHHast cucTeMa opranndeckoro mupa. [punnumne! knaccudukamnym opranu3MoB. OCHOBHBIE
CHUCTEMAaTUYECKHE IPYIIbI OPTaHU3MOB.

JdemoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnannanuanuy, JI. [lacrep, Y. 1. Meunukos, A. U. Onapun, x. Xonnaeiin,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumber u cxemsl: «Cxema ombita ®. Pegm», «Cxema ombita JI. Ilactepa mo wu3ydeHHIo
caMO3apoKIeHUS KU3HW», «CxeMa onbita C. Musnepa, I'. FOpu», «ITansl HEOpraHu4eCKoil HBOTIOLIUN Y,
«["eoxpoHonornueckas mkanay, «HaganbHble Tambl OpraHUYecKo IBOMONUNY, «CxeMa o0pa3oBaHHUS
AYKapuoT MyTéM cuMmOuoreHesza», «Cucrema >XUBOU Mpupoiasl», «CTpoeHHe BUpYCa», «ApoMopdo3sl
pacrenuii», «Puanoduter», «OTHOKIETOUHBIE BOIOPOCITN», «MHOTOKJIETOYHBIE BOJIOPOCTH», «MXn»,
«[TamopotHukm», «l'onocemMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTHUS
KUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmuey, «Kumednomnomnoctasie», «l[lmockue
YepBU», «YIICHUCTOHOTHEY, «PBIOBIY, «3¢MHOBOIHEICY, «IIpecMmbikaromuecs», «lITuLB,
«Mnekonuraromuey, «Pa3BuTre JXU3HU B apXeUCKOil pey, «Pa3BuUTHE )XKM3HU B MPOTEPO3OUCKON 3pey,
«Pa3BuTHE XU3HU B MAJCO30MCKOMN 3pe», «Pa3BUTHE KU3HH B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaliHO30MCKOM 3pe», «CoBpeMEHHasi CHCTEMa OPraHUUYECKOTO MUPay.

O6opynoBanue: repObapuu pacTEHUN pPA3NMYHBIX OTENOB, KOJUICKIIMH HACEKOMBIX, BIIA)KHBIE
npenaparbl KUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIMH WIJIOKOXKHX, CKEJIEThl IM03BOHOYHBIX
JKUBOTHBIX, Yydyela NTUL U 3BEpEH, KOJUIEKIUH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJISKH
OpraHUYECKUX OCTAaTKOB OPTraHU3MOB.

BupryanbHas jgaboparopHasa padora «Moaenuposanue onbslToB Musuiepa—tOpu 1o m3ydenutro
a0MOTeHHOT'0 CUHTE3a OPTaHUYECKUX COEAMHEHUN B IEPBUUHOM aTMochepe».

JlaGoparopHas padora «/3yueHue 1 onrcaHrue UCKOIMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTHyeckas padora «/3ydueHne 0COOEHHOCTEW CTPOCHUS PACTCHUIN Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4yeJ0BeKa — AaHTPONOreHe3

Pa3pnens! u 3anaun anTponosiornv. MeToasl aHTPONOJIOTUH.

CraHoBlIeHHE TPEACTABICHUNH O TMPOUCXOXKIECHUU 4YEJIOBEKa. Peauruo3Hele  BO33pEHUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

CxoncTBO yenoBeka C KUBOTHBIMH. (CHCTEMAaTHMUECKOe IMOJIOKEHHE 4eslioBeKa. CBUIETENbCTBA
CXOJICTBA YEJIOBEKAa C KUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOTHYEeCcKre, SMOPHOIOrHIecKre, PU3n0I0ro-
Omoxummu4deckne, moBeneHUeckne. OTIUYMs YeNOBEKa OT KUBOTHBIX. [IpSIMOXOXKICHHE W KOMILICKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOrO MO3ra U BTOPOI CUTHAJILHON CUCTEMBI.

Jewkymme cuiabl (pakTopsl) aHTpOIOreHe3a: Ouoyiormueckue, couuaigbHple. COOTHOIIEHUE
OMOJIOTHYECKUX U COITMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaIUU aHTpOIIOTeHe3a. PaHHUe YenoBekooOpa3Hbie 00€3bsHBI (TPOKOHCYIIBI) U PAaHHHE
MOHTUBI — OOIIKE TPEKU YeTOBEKOOOPA3HBIX 00€3bsIH U JIOJeH. ABCTPATIONMUTEKN — IBYHOTHE TIPEIKH
moaeil. YemoBek yMenbli, TepBble M3rOTOBJICHUSA OpyAMH Tpyna. UYenoBek NMpAMOXOASIIUMNA U MEPBBII
BBIXOJI JItOJIeH 3a mpenensl AQpuku. YemoBek renenb0eprckuii — oOIMMi MpeIoK HEeaHIepTaTbCKOTO
YeJI0BEKa W 4YeJNOBEKa pa3yMHOro. YenoBeK HEaHIEPTaJbCKUK KakK BHUJ JIKOJEH XOJOJHOrO KJIMMarTa.



YenoBek pa3yMHbIII COBPEMEHHOTO THIA, IEHUCOBCKUIM YEJIOBEK, OCBOEHNE KOHTUHEHTOB 34 MpeAeiIaMU
Adpuxku. [Taneorenerrka u najieoreHOMHKA.

DBOJIIOLIMS COBPEMEHHOTO YeloBeKa. EcTeCTBeHHBIH 0TOOP B MOMYNIALUAX YeIOBEKa. MyTallMOHHBIH
nporiecc U noauMopdusM. [lomynsinonHbIe BOJTHBI, Apeiid reHoB, MuUTparus U «3PGEeKT OCHOBATEISN» B
MOMYJISILUSIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonarue o pace. bonbime pacel: eBporeonaHas (eBpazuiickas), aBcTpaio-
HerpouaHas (3KBaTopHUaibHAas), MOHTOJIOMIHAS (a3MaTCKO-aMepUKaHCKas). Bpems um myTu pacceneHus
yelnoBeka Mo IuiaHete. EAuMHCTBO yenoBedeckux pac. HayyHas HECOCTOATENBHOCTh pacusMma.
[Tpucnoco0IeHHOCTh YeNIOBEKa K Pa3HBIM YCIOBHSIM OKpYKaoIlIel cpenbl. BiausHue reorpaduyeckoi
cpenbl 1 apeiida reHoB Ha MOP(OIIOTHIO U PU3UOIOTHIO YeTTOBEKa.

MexIuCIUIIMHAPHBIE METOIbI B (pr3udeckol (OMOIOTUYECKOM) aHTPOIIOJIOTHH. DBONIOIHOHHAS
AQHTPOIOJIOTHA W MAaJCOAHTPONOJIOTUS YEJOBEYECKUX NOMyasunid. buoconumanpHble HCCIEN0BaHUA
pUpO/IbI uenoBeka. VccinenoBanme K03BOTIOUN OMOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. dapsun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuipl 1 cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «[ 0JIOBHON MO3T YenoBekay, «UenoBexooOpas3HbIe
00e3bsiHbI», «CKeNeT uejaoBeKa M CKeNleT IIMMIIaH3e», «PylIMMEHThl U aTaBU3MBbL), «JIBHKYIIUE CHIIBI
AHTPOIIOTeHE3a», «IBOIIOLMOHHOE JPEBO YETOBEKay, « ABCTPATIONUTEKY, «UeloBek ymenblii», «HemoBek
npsAMOXosiny, «JlenucoBckuid yenosek» «Heannepranbiply, «KpoManboHib», «[Ipeaku yenoBekay,
«OTaInbl 3BOJIIOLINH YET0BEKA», «Packl yenoBekay.

O6opynoBaHue: MyJISKA OKaMEHEJIOCTe!, IPEeIMETOB MaTEpUATIbHON KYJIbTYPbI IPEIKOB YeJI0BEKa,
penpoaykuuu (dororpadun) KapTUH ¢ MHUPOIOTHICCKIUMH U OMOJICHCKUME CIOKETaMU TPOUCXOXKICHUS
yenoBeka, (oTorpaduy HaxXOJOK HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJET YelloBeKa, MOJENb ueperna
YEeJIOBEeKa M 4Yepera HIMMIIaH3€, MOJENb KHCTH YeJIOBEKa M KHWCTH HIMMIIAH3€, MOJEIHM TOpca MPEIKOB
YEJI0BeKa.

JlaGopaTopnasi pa6ora «lI3ydueHrne OCOOCHHOCTEH CTpPOCHHUS CKeJeTa YelIOBEKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM Y.

IIpakTnyeckasi padora «/3yueHue 73KOJOrMYECKUX afanTaluid 4€JI0BEKa.

Tema 6. JK0JI0rUsI — HAYKA 0 B3AUMOOTHOIIIEHUSIX OPraHU3MOB M HATOPraHU3MEHHBIX CHCTEM
¢ OKpPYKaKILei cpenoi

3apoxieHue U pa3BUTHE 3KOJOoruM B Tpynax A. I'ym6onsara, K. @. Pynee, H. A. CeBepuosa, D.
I'exxens, A. Tencnu, B. H. CykauéBa. Pa3gens! u 3agaun 3k0s10run. CBs3b 9KOJIOTHH C IPYTUMHU HAYKaMH.

Metonsl skosnoruu. IloneBbie HaOmOIEHUS. OKCIEPUMEHTHl B OSKOJOTHHU: TMPUPOIHBIE U
nabopaTtopHble. MopaenupoBaHue B OSKOJOTUM. MOHUTOPHHI OKPYXKAIOWIEH Cpeapl: JIOKAIbHBIMH,
pErnoHAaIBHBIN U TTT00ATBHBIN.

3Ha4YEeHHE SKOJIOTMYECKUX 3HAHUW [UIs YesIOBEeKa. DKOJOTMYECKOE€ MHPOBO33PEHHE KaK OCHOBA
CBsI3e uyenoBeuecTBa € Npupoaod. POpMUPOBAHUE HKOJOTHYECKOM KYJIbTYpPbl M SKOJIOTHYECKOMN
rPAaMOTHOCTHU HACEJICHUSI.

JdemoHcTpanuu

[Toptpetsr: A. I'ymboasar, K. @. Pynse, H. A. Ceeprios, . I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmumpl u  cxembl: «Pasznmensl skojorum», «Metombl skojorum», «CxemMa MOHUTOpPWHTA
OKPY’KaIOILEH Cpebl».

JlabopaTopHas padora «/3yueHre METOJ0B KOJIOTMYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Dkonoruyeckue (GakTopbl M 3aKOHOMEPHOCTHM uX JedcTBusA. Kiaccudukamus 3KOJIOTHYECKUX
¢dakTopoB: abmoTHUecKue, OWOTHYECKHe, aHTpomoreHHsle. OOmMe 3aKOHOMEPHOCTH JICHCTBHS



skojornueckux (akropos. IlpaBunmo mumaumyma (K. Ilnpenrens, FO. JIubux). ToiepaHTHOCTB.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akrtopel. CBeT Kak d3KoJorumueckuili ¢akrop. JleWcTBUE pa3HBIX YYaCTKOB
COJTHEYHOT'O CMEKTPa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbl PACTEHUH U KMBOTHBIX IO OTHOIIEHUIO K
cBeTy. CurHanbpHas poJib cBeTa. @OTONEPUOIU3M.

Temmeparypa Kkak dkojoruueckuii Qakrop. J[leiictBue Temmeparypel Ha  OpraHHU3MBI.
[TolikunoTepMHbIe U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxuocTh kak 3kosnorudeckuid (akrop. IIpucnocobiaeHuss pacTeHUi K MOAAEPKAHUIO BOJIHOTO
Oananca. Knaccudukanus pacTeHuii o oTHoLEHHUIO K Boje. [IpucnocobneHus KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PEKUMA.

Cpenpl 0oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3NYIIHAs, [IOYBEHHAs, TIIyOWMHHAS
MOJIITOYBEHHAsA, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHUE 0COOCHHOCTH CpeJl OOUTaHUSI OPraHU3MOB.
[TpucniocoOeHust OpraHu3MOB K KU3HU B Pa3HBIX CPElax.

buonorundeckrie putmpl. BHemHune u BHyTpeHHHE pPHUTMBI. CyTOYHBIE W TOIUYHBIC PUTMBL
[TpucrnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBH KU3HU.

JKuznennsie ¢popmbl opranu3MoB. [lonsTre o xu3HeHHOUW Gopme. XKuzHeHHBIe HOPMBI paCTCHUI:
JepeBbsl, KYyCTapHUKHU, KyCTapHUYKH, MHOTOJETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HeHHbIE (OPMBI
KHUBOTHBIX: TUIPOOHOHTHI, FT€OOMOHTHI, a3p0OHOHTBI. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HU.

buotnueckue ¢axTopsl. Buabl OHOTHUECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XHUIIHHUYECTBO,
cuMbno3 u ero ¢opmel. [lapasutusMm, Koomepaius, MyTyalIn3M, KOMMEHCAIH3M (KBapTUPAHTCTBO,
HaxyjeOHnuecTBo). Herpoduueckne B3ammonerictBus (Tormmueckue, Qopuyeckue, (adbpuueckue).
3HaueHne OMOTUYECKUX B3aMMOJICHCTBUH AJIs CYIIECTBOBAHUS OPTaHU3MOB B cpene ooutanus. [IpurHmmm
KOHKYPEHTHOTO UCKIIFOUECHHSI.

JdemoHcTpanuu

Tabmuipl 1 cxembl: «IKoJorHudecKkue (HakTopb», «CBETOBOM CIEKTP», «IKOJIOTHICCKUE TPYIIITHI
JKUBOTHBIX TIO OTHOIICHHUIO K CBETY», «TeIIOKPOBHBIE XUBOTHBIE», «XOJIOJHOKPOBHBIC >XHBOTHBICY,
«DU3HOTIOTHYECKHE AaNTalUN )KUBOTHBIX», «Cpe/ibl 00UTaHUSI OPraHU3MOBY, «BHOIOTHYECKIE PUTMBI»,
«Kusznennsie GopMbl pacTeHHI», «Ku3HEHHBIE POPMBI KUBOTHBIX», «IKOCHCTEMA IIUPOKOIUCTBEHHOTO
jJeca», «JKocucTemMa XBOWHOro Jecay, «llemm mnuTanusy, «XunHuyectBo», «llapazutuzmy,
«Konkypenmnusny, «Cumomnos», «KoMmMeHcanuzm.

O6opynoBanue: repOapu paCTeHHN W KUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHHUIO PAa3IAYHBIX
9KOJIOTUYECKHUX (haKTOPOB, TepOapuu CBETOJIOOMBBIX, TCHEIIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM,
CBETOJIIOOMBBIE, TEHENMIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE PACTEHHUS, repOapuu U KOJUIEKIIHUU
TETUIONIOOMBBIX, 3UMOCTOMKHMX, MOPO30YCTOMUYMBBIX pACTEHHH, dYyuyena NTULl M 3Bepei, repOapuun
pacTeHuii, OTHOCAIINXCS K TUTpoduTam, kcepopuram, Me3ouraM, KOMHATHBIC PACTEHUS JAHHBIX TPYII,
KOJUIEKIIUY KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpenax, repOapuu U KOJUIEKIMH PAaCTEHUM U KUBOTHBIX,
o0Jafaomux 4YepraMu MPUCHOCOOIIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUHM JKU3HH, TepOapuu u
KOJUICKIIUY PACTEHUIN U )KMBOTHBIX PA3IMYHBIX )KU3HEHHBIX JOPM, KOJUTCKITH KUBOTHBIX, Y4aCTBYIOIIUX
B PA3JIMYHBIX OMOTUYECKUX B3aMMOJICHCTBHSIX.

JladopaTopHasi padora «BrIsBieHE TPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JladopaTropnasi padora «BpIsBiIeHHE TPUCTIOCOOICHNUM OPTaHU3MOB K BIUSHHUIO TEMIIEPATYPHIY.

JlabopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIANMI

DKoJoTHYeCcKHe XapakTepucTUku monynasuuu. [lomymsmus kak Ouosnorudeckas cucrema. Pounb
HEOJHOPOJHOCTH Cpefibl, PU3NUeCKuX O0apbepoB W OCOOCHHOCTEW OHMOJOTHM BUIOB B (POPMHUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYpbl nonyisiuuid. OCHOBHBIE [IOKA3aTENH MOIMYJSIUU: YUCICHHOCTbD,



IUIOTHOCTh, BO3pAacTHasi U TMOJIOBas CTPYKTYpPa, POXKAAEMOCTb, MPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpALIHS.

DKoJlorudeckasl CTpykrypa nonysauuu. OueHka YUCISeHHOCTH NONysuuu. JJuHaMuKa nomyssiuu
u e€ perynsuus. buotnueckuii moteHnuan nomynsiuuu. MoaenupoBanue AMHAMUKY nonysunu. Kpusble
pocta uyHcieHHOCTH nomynsauuu. Kpuble BbDKHBaHUS. Perynsius 4HCIEHHOCTH MOMYNALMHA: POJb
(GakTOpOB, 3aBUCANIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTWYECKHE cTpaTeruud BumpoB (I- m K-
CTpaTEruM).

[TonsiTne 00 ’KOMOTHYECKOM HHIIEe BUJA. MecTtoobuTanue. MHOroMepHasi MOJIENb YKOJIOTHUYECKON
Hum J[x.M. XatunHcona. Pa3mepsl sxonorndeckoi Hud. [loTeHimanpHas 1 peain30BaHHasi HUILIN.

Bupn xak cucrema nonynsauuil. Apeansl BUI0B. BUIbI U UX )KU3HEHHbBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MHIpalMidl KUBOTHBIX. bHojormyeckue WHBa3HHM YYKEPOJHBIX
BUJIOB.

JdemoncTpanuu

IToprper: [Ix. M. XaTunHCOH.

Tabmuipl W cxeMmbl: «DKOJOTMYECKHE XapaKTepUCTUKU mnomyisium», «lIpocrpancTBenHas
CTPYKTypa momnynsuun», «Bo3pacTHple mupamuabl monyiasiun», «CKOpOCTbh 3aceleHHUs] MOBEPXHOCTH
3eMiIu pa3InyHbIMU OpraHu3Mammny, «Moaenb 3xonorndeckoi Humm Jx. Y. XatunHconay.

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUY KHUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacTEHUN K paCcCEICHUION.

Tema 9. Dko0rusi coo0IIECTB. DKOJOTNYECKHE CUCTEMBI.

CoobmecTBa opranu3MoB. brorieHos u ero ctpykrypa. CBA3u MeXly OpraHUu3MaMu B OMOLIEHO3E.

Dkocucrema kak OTkpbiTas cucreMa (A. k. Tencnu). OyHKIIMOHATBHBIC OJIOKA OPTaHW3MOB B
9KOCUCTEME: MPOAYLIEHTbI, KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHu. Tpoduueckue 1enu u ceTu.
Abuotnueckue 6110ku 3kocucteM. [1ouBbI U UiIbl B 3kocucTeMax. KpyroBopoT BeliecTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE TTOKa3aTeNn 3KOocHCTeMbl. buomacca U mpoayKius. DKOJIOTUYECKUE MUPAMUIBI YHCEIl,
OMOMacChl U PHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @uykmyayuu. HampaBieHHBIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBUUHbIE M BTOPUYHBIE CYKIIECCHH M UX MPUYHHBI.
AHTpoONOreHHble BO3JeicTBUS Ha cyKieccuu. KnumakcHoe coobmectBo. bruopaznoobpasue u monHora
KpPYroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKOCUCTEMbL MOPel U OKeaH08. IKOCUCHEeMbl
MyHOp, 1ec08, cmenetl, NYCMblHb.

AHTpPONIOT€HHBIE SKOCUCTEMBI. ATpo3KOCUCTEMA. ATrpolieH03. Pa3inuyunst MeKy aHTpOTIOT€HHBIMU U
IPUPOIHBIMU SKOCUCTEMAMH.

VYpb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas d¢miopa u (dayHa.
CunaHTponM3aus TOPOACKOW ¢ayHbl. bruonornueckoe U XO03sSUCTBEHHOE 3HAUYEHHE arpO’KOCHCTEM H
ypOO3KOCHUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBHII OPraHU3MOB B dKocHcTeMax. Poib
KackaoHo2o 3gpgexma u 6ud06-30ughuxamopos (Kirouesvlx 6ud08) 6 (QYHKYUOHUPOBAHUU DKOCUCMEM.
[Iepenoc sHepruu 1 BEMIECTB MEX1Y CMEKHBIMH 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MMOMYJISIINI
Y DKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3EHCTBUM.

Mexanuzmvl 8030elicmsust 3a2ps3HeHUll pa3HblX MUno8 Ha cybopeaHu3sMeHHOM, Op2AHU3MEHHOM,
NONYTIAYUOHHOM U IKOCUCMEMHOM VPOBHSAX, OCHOBbL IKOJIOSUHLECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmaus. MeTon0a0russ MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOI'€HHBIX IKOCUCTEM.

JdemoHcTpanuu



[Toptpet: A. Ix. Tencau.

Tabmumer u cxembl: «CTpykTypa OHOIEHO3a», «IKOCHUCTEMa IIHPOKOJIMCTBEHHOTO JIecay,
«DJKocucTeMa XBOWHOro Jiecay, «DyHKIMOHAIBHBIE TPYIIBI OPTaHU3MOB B 3KocucTeMey, «Kpyrosopor
BEIIECTB B 3KocucTeMey», «llenmu mnuTaHus (macTOMIHAs, OETpUTHAs)», «IKoJoruyeckas NUpaMuaa
ymceny», «KoJIornyeckas nupamuia Onomaccbl», «IKoJIOTHYecKas nupaMua sHeprun», «O6pasoBaHue
Oonora», «llepBuynasi cykieccus», «BoccTaHoBineHue neca mocie Moxkapa», «IKOCHCTEMa 03epay,
«ArporneHo3», «kKpyroBopoT BeIIecTB ¥ OTOK SHEPTUU B arporieHo3e», «IIpumMepsl ypooIKocHUCTEM).

OGopynoBaHue: repOapuyl pacTEHUM, KOJUICKIIMM HACEKOMBIX, dydena MTHI[ U 3Bepei, repdbapuu
KYJIBTYPHBIX U JJUKOPACTYLIUX PACTEHHM, aKBapUyM KaK MOJENb SKOCUCTEMBI.

IIpakTnyeckas padora «3ydyeHue u onrcanue ypooIKOCHCTEMBD».

JlaGopaTopnasi padora «M3yueHue pazHooOpa3usi MEIKUX MMOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX ).

IOKeKypeusi «OKCKypcUsi B THUIIMYHBIM OworeomneHo3 (B ayOpaBy, OepesHsK, €IbHUK, Ha
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCeKypcusi «IKCKYPCHsI B arpOIKOCUCTEMY (HA MOJIe WIH B TEIUTHYHOE XO3SHCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA

buocdepa — obmemnanerapnas 06oj0uka 3eMiM, TJ€ CYIMIECTBYET WJIM CYIIECTBOBAaja >KHU3Hb.
PasButue mpencrasnenuit o 6uocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o Ouocdepe.
Ob6nactu 6uocdeps! u e€ cocta. JKuBoe BemecTBo 6Hocdepsl U ero PyHKIUH.

3akoHOMEpHOCTH cymiecTBoBaHus Ouocheprl. OcobeHHocTH Omocdepsl Kak TiI00ambHON
sKocucTteMbl. Jl[nHamuueckoe paBHOBecue B Ouocepe. KpyroBopoTsl BemiecTB M OMOT€OXUMUYECKUE
UKIIBI (YrIIeposa, a30ta). PUTMUYHOCTH siBIieHU# B Ouocdepe.

3onaneHOCTh OHOCheprl. [lonsatue o 6mome. OcHOBHbIE OMOMBI CYIIW: TYHJpa, XBOMHBIC Jieca,
CMEIlIaHHble U IIWPOKOJINCTBEHHbIE JIeca, CTEeNH, CAaBaHHBI, MMYCTHIHU, TPOMUYECKHE JIeCa, BHICOKOTOPbSL.
Knumar, pacTUTeNbHBIN U KUBOTHBIM MHP OMOMOB CYIITH.

Ctpykrypa W (QYHKIHS KHBBIX CHUCTEM, OIICHKA WX PECYPCHOTO MOTEHIMana W OnochepHBIX
GyHKINHA.

JdemoHcTpanuu

[TopTpetsi: B. U. Bepnanckuii, 3. 3rocc.

Tabmuie! u cxeMmbl: «['eochepst 3emmm», «KpyroBopoT azorta B mpupoze», «KpyroBopot yriepoaa
B npupoze», «KpyroBopot kucinopona B mpupoje», «KpyroBopot Boasl B mpupoje», «OCHOBHBIE OMOMBI
cymmny, «Knumaruyeckue nosca 3emnn», « Tyaapay, «Taitray, «CMemanusiii gecy», « LInpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycToiHsy, « Tponudyeckuit gec.

O6opynoBanue: repOapuu paCTeHU pa3HbIX OMOMOB, KOJUICKITHH KUBOTHBIX.

Tema 11. Yesi0BeKk 1 OKpPYKaWIIAs cpeaa

DKOJIOTHYECKUE KPU3UCHI W WX TPHUYMHBL. BosmelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AYIIHOW cpenpl. OxpaHa BoO3ayxa. 3arpsi3HEHHE BOJHOW cpenapl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymienne mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHnenue kiammara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTHTENBHBIM W KUBOTHBIM Mup. OXpaHa pacTUTEIHHOTO W
KUBOTHOTO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl Hpuponsl. Kpacubie kHuru. Ocobo oxpaHseMmble
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THIECKHE TTAPKHU.

OCHOBHBIE TPUHIUIBI yCTOMYMBOTO pAa3BUTHS YENOBEYECTBA W NPHUPONBL. ParmonamsHOE
IPUPOONOIB30BAHNE M COXPAaHEHHE OMOJIOTHYecKoro pazHoobOpasust 3emun. OOmue 3aKOHOMEPHOCTH
[JI00ANBHBIX SKOJIOTMYECKUX KpU3HCOB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3HCa M €ro BepOSATHBIE
MOCIIEACTBHSL.

Pa3BuTHE METOMOB MOHHTOPHHTA PAa3BUTHS OMACHBIX TEXHOTEHHBIX MporeccoB. CucmemHvle
uccne008anuss nepexoda K pecypcocbepezaroueli U KOHKYPeHmocnocobHou snepeemuxe. buonozuueckoe



pasHoobpasue u buopecypcol. Hayuonanvusie ungopmayuonHvle cucmemsl, obecneuusaroujue 00Cmyn K
ungopmayuu o COCMOAHUIO OMOENbHLIX U008 U IKocucmem. OCHOBbL IKOpeabuIUMayuu IKOCUCmem u
cnoco606 60pvobL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTEM.
JdemoHcTpanuu
Tabmumpl w cxembl: «3arps3HeHHE aTMocdepb», «3arps3HeHue THAPOCcPepb», «3arps3HEHUE
nouBbl», «[lapHukoBenii 3ddexr», «Ocobo oxpaHseMble TMPUPOAHBIE TeppuTopum», «Momenn
YIPABIISIEMOTO MUPay.

O6GopynoBanue: ¢otorpaguu OXpaHSIEMBIX PACTCHHH U KUBOTHBIX KpacHoit kHurm Poccuiickoii
®enepanun, KpacHOW KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COOQO ycranaBnuBaeT TpeOOBaHMS K pe3yabTaTaM OCBOEHHUS OOYHYAIONIMMHUCS MPOrpaMm
cpeaHero o01iero o0pa3oBaHus: TUYHOCTHBIE, METAIIPEAMETHBIC U IIPEIMETHEIE.

B cTpykType TMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHUS IPOrPaMMBbI 110 OMOJIOTUHU BBIAEICHBI CIIEIYIOLIHE
COCTaBJIAIOLIME: OCO3HAHNE O0YYarOIMMUCS POCCUHCKOHN Tpa’kAaHCKON MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAaMOONIPEACTICHHIO, Haluyue Momusayuy K 00y4eHuIo OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKJEHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M
UCTOPUYECKUX TPAJULMHA pa3BUTHs OMOJIOTUUECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YyUYaIOIIUXCS
PYKOBOJCTBOBATHCSI B CBOCH ACATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMU, IPUCYLIUMH CHCTEME
Ouonornyeckoro 0Opa3OBaHUs, Haluyue NPABOCO3HAHUA DKOJIOTUYECKOH KYIBTYPBl, CHOCOOHOCMU
cmaeumy LEIN U CTPOUTD )KU3HCHHBIC IIAHBIL.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS MPOTrPaMMBbI IO OMOJIOTUU IOCTUTAIOTCS B €IUHCTBE yUeOHOU U
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMH,
UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPUHSATHIMH B OOIIECTBE NpaBWIAMU U
HOpMaMH{ TOBEJICHHSI U CHOCOOCTBYIOT IpOIleccaM CaMOIO3HAHUS, CAMOBOCHUTAHUS U CAMOPA3BHUTHS,
pPa3BUTHsA BHYTPEHHEH IO3MLHN JIMYHOCTH, MATPUOTU3MA U YBAXCHHMS K 3aKOHY M IPaBOINOPAIKY,
YeJIOBEKY Tpy/la U CTaplLIeMy IMOKOJEHHIO, B3aUMHOTO YBa)KE€HHsI, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY
HacllEUI0 M TpaJuUMsIM MHOTOHAIMOHAJbHOro Hapoaa Poccuiickon ®enepauuu, nOpupoae U
OKpY>Karollen cpere.

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS YyueOHoro mnpeamera «buosnorus» IOMKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTBh 00YYaIOLINXCsl PyKOBOACTBOBAaThCA C(HOPMUPOBAHHON BHYTPEHHEN MO3ULIMEH
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpUEHTALMWH, TO3UTUBHBIX  BHYTPEHHHX  YOeXKICHHIA,
COOTBETCTBYIOLIUX TPAJAULIMOHHBIM IIEHHOCTSM POCCUHCKOTO O0IIECTBA, PACHIMPEHNUE )KU3HEHHOT'O OIBITa
Y OIIBITA JESATEIBHOCTH B IPOLECCE PEAIM3ALMHA OCHOBHBIX HAIPABICHUI BOCIIUTATECIIBHON IEATENBHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOTro BOCIIUTAHUS

c(OPMHPOBAHHOCTh TPAXKTAHCKONW MO3MLIMU OOYYaroIIerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPAB U 0053aHHOCTEH, YBaXKEHNE 3aKOHA U IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH EATEILHOCTH MPHU CO3aHUH YUEOHBIX IPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEIbHBIX 33]1a4, BBIIOJTHEHUN OUOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENENATh COOCTBEHHYIO MO3UIIMIO 10 OTHOILIEHHIO K SIBICHUSIM COBPEMEHHOM XKU3HU
1 OOBICHAITH €€;

YMEHHUE YUUTHIBATH B CBOMX JCHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS JTIO/IEH
C pa3HBIMHU YOKICHUSAMU, KYIbTYPHBIMU IIEHHOCTSMU U COLIMATILHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOT'O BBIINOJIHEHHS YYEOHBIX, IO3HABATEIBHBIX
U HCCIIEJOBATENIbCKUX 3aJjay, YBa)KUTEIBHOTO OTHOLIEHMS K MHEHHUIO ONIOHEHTOB INpH OOCYXKIEHUHU
CTIIOPHBIX BOIPOCOB OHMOJIOTMYECKOTO COJICPKAHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTb POCCUICKON IPa)1aHCKOM MIEHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Inepen PoauHoi, ropaoctu 3a ¢BoM Kpaii, cBOr0 PoauHy, CBOM A3BIK U
KYJIBTYpY, IPOIIJIOE U HACTOsAIIEe MHOTOHAIIMOHAIBLHOTO Hapoaa Pocenn;



LIEHHOCTHOE OTHOIIIEHHE K IPUPOJTHOMY HACIEIUIO U TaMATHUKAM MPUPOABI, TOCTHXREHUIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILIGHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBIICHWE W Pa3BUTHE OHOJIOTHUH,
MOHMMAaHUS 3HAYeHUs OMOJIOTMM B MO3HAHUU 3aKOHOB NPHUPOAbI, B JKU3HHM YEJIOBEKA U COBPEMEHHOTO
00111eCTBa;

uzeiHas yOexIEHHOCTh, TOTOBHOCTh K CIY>KEHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a €T0
Cyns0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUHUCKOTO HApoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSACh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAylIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM pPOJUTEISIM, CO3/IaHUIO CEMbHU HAa OCHOBE OCO3HAHHOIO
MPUHSTUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPAAULUAIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETHYECKOE OTHOUICHHE K MUPY, BKIIIOUYasi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTI'0 TBOPUECTBA,
CropTa, TpyJa, OOIIEeCTBEHHBIX OTHOIICHUI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3ICHCTBHS KUBOW IMPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMIICHUE IPOSBIATH KAueCcTBA
TBOPYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTAHHMS, (GOPMHPOBAHMS KYJIbTYPbl 310POBbSI U 3MOLHMOHAJIBLHOIO
O0s1aromosty4usi:

MOHUMaHWE W pealu3alus 370poBOT0 M Oe3omacHoro obpasza >XKH3HH (370pOBOEC MHTAHUE,
coOIoieHre TUTHEHNYECKUX TIPaBUII U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHITHIA U OTAbIXA, PETYJIspHAs
¢dusnyeckass akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY
(bU3HYECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAaHHE IIEHHOCTH MpaBWJI MHAMBHUIYAJLHOTO U KOJIJIEKTUBHOTO OE€30MacHOrO MOBEJICHUS B
CUTYyalUAX, YTPOXKAIOIUX 300POBbIO U JKU3HU JIIOACH;

OCO3HAHHUE MOCIICJICTBUI M HETPUSATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS alTKOT OIS, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHHUE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTb K AKTHBHOM [EATETbHOCTH TEXHOJOIMYECKOM M COLMAJIbHOW HaAMpaBiICHHOCTH,
CIIOCOOHOCTh MHUIIMHPOBATH, ITIAHUPOBATH M CAMOCTOSITEIBHO BBIIIOTHSITH TAKYIO ACSITEILHOCTD;

MHTEPEC K pa3InuHbIM chepam npodhecCuoHATBLHOM AeSITeTbHOCTH, YMEHUE COBEpLIaTh OCO3ZHAHHBIIM
BBIOOp Oymyiei npodecCcuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH KHU3HH;

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTMYECKH 11e1eco00pa3Hoe OTHOUICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3emile, OCHOBE €&
CyILIECTBOBAHUS;

MIOBBIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYpPhI: IPHUOOPETEHHUE OMBITA IIJIAHUPOBAHUS TTOCTYITIKOB 1
OLICHKH UX BO3MOXKHBIX ITOCJIEICTBU I OKPYKAIOLLEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa YKOJOTUYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTh HUCHOJBb30BaTh MpHUOOpeTaeMble MpPU HW3YYEHHM OHOJIOTMW 3HAHUS W yMEHHUS MpHU
pelieHn MpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM TMPUPOJONOIB30BAHUEM (COOIIOICHUE TPaBUI



MOBEJICHUSI B NPUPOJE, HANPABICHHBIX HA COXPAaHEHUE PABHOBECUs B HKOCUCTEMAX, OXpaHy BHJOB,
IKOCHCTEeM, Orochepsl);

AKTUBHOE HEINPUATHE IECUCTBUW, NPUHOCAIIMX BPEN OKPYKAIOLIEW MPUPOAHON cpene, YMEHHUE
MPOTHO3UPOBATh HEOJArONPUITHBIE AKOJIOTMYECKUE IOCIEACTBUS MpPEeANpPUHUMAEMbIX JACUCTBUNA H
pea0TBpalaTh UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMUYECKOTO MBILIUIEHHUS, SKOJIOTUYECKON KYIbTYpPBI, OIIbITA JEATEIBHOCTH
DKOJIOTMUECKON  HANpaBJIEHHOCTH, YMEHHMS  PYKOBOACTBOBATbCA MMH B  II03HABaTENIbHOM,
KOMMYHUKAaTUBHOM WM COLMAIIBHON INPAKTHUKE, TOTOBHOCTH K YYacCTHIO B INPAKTHYECKON IEATEIBHOCTH
JKOJIOTUYECKOW HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 NO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOLIECTBEHHON MPAKTHUKW, OCHOBAHHOTO Ha JMAajore KyJIbTyp, CIOCOOCTBYIOIIEIO OCO3HAHHUIO CBOETO
MeCTa B MTOJIMKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M UNMTATEJIbCKOW KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY
JIObMU U ITO3HAHUS MUPA;

MOHMMaHHUeE crietn(GUKU OUOIOTHH KaKk HayKH, OCO3HaHUsI €€ posid B (G OPMUPOBAHUH PALlMOHAIIEHOTO
HAyYHOTO MBIIIJICHUS, CO3JJaHUM LIEJIOCTHOTO MPEACTaBICHUsI 00 OKPY)KAIOIIeM MHUpE KaKk O €IUHCTBE
IOPUPOBI, YEJOBEKAa M OOILIECTBAa, B TMO3HAHWUU TNPUPOAHBIX 3aKOHOMEPHOCTEH M peleHHH Mpodiem
COXpaHEHMsI IPUPOAHOIO PABHOBECHUS;

yOeXAEHHOCTh B 3HAYMMOCTU OWMOJIOTMM JUIsI COBPEMEHHOM IUBHIIM3AIMKU: OOecTieuyeHUs] HOBOTO
YPOBHS pa3BUTHS MEIUIIMHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOIOT M, CHOCOOHBIX pelllaTh PeCypCHBIE
npoOJIeMbl pa3BUTHSI YEIOBEUYECTBA, IOUCKA MyTEH BBIXOJAa U3 INIOOANBHBIX HKOJOTHUYECKUX MPOoOJieM U
o0ecrieyeHHs TepexoAa K YCTOWYMBOMY DPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO TMPUPOIHBIX
pecypcoB U (hOpPMHUPOBAHUIO HOBBIX CTAaHIAPTOB JKU3HH;

3aMHTEPECOBAHHOCTD B MOJIyU€HUH OMOJIOTHUYECKUX 3HAHUH B LIEJISAX MOBBILIEHUS 00IIEH KyJIbTYpBI,
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK COCTaBHOW 4YacTh (YHKIMOHAJIBHOW T'PaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOH NP N3YUYEHUH OUOJIOTHH;

MOHMMAaHHE CYITHOCTH METOJOB MO3HAHUs, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
UCIIOJIb30BATh IMOJIydaeMble 3HAHUS Ui aHalu3a U OOBSICHEHUS SIBICHUN OKPYXAloIIero Mupa Hu
OPOUCXOIAIMIUX B HEM M3MEHEHUH, yMEHHE JelaTh OOOCHOBAaHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOLINXCS JAHHBIX C IEJIBIO TIOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui peuieHus] mpodyieM B
peaIbHBIX )KU3HEHHBIX CUTYALUsX;

OCO3HAaHHWE LIEHHOCTH HAay4YHOM JEeSATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH IPOEKTHYIO H
MCCJIEIOBATEILCKYIO AESITENIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIOCOOHOCTH K HEMPEPHIBHOMY O0pa30BaHUIO M CaMOOOpa30BaHUIO, K aKTHBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeZ{MeTHBIe PE3YyIbTaThl OCBOCHUA yqe6H0r0 npeamera «buosorusty BKIIOYAIOT: 3HAYNMEIC
st (OpMUPOBaHUS  MHUPOBO33PECHHS]  OOYYAIONIUXCS  MEXKIUCIUIUIMHAPHBIC  (MEXKIIPEIMETHBIC)
oOIIeHayYHbIE TIOHATHUS, OTPAXKAMOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEeUU(UKY METOI0B
MO3HaHHA, UCIOJIb3YCMbBIX B CCTCCTBCHHLIX HAayKaxX (BGH_ICCTBO, SHEpPTUsi, ABJICHUC, MPOLCCC, CUCTEMA,
HAy4YHBIA (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIeJO0BaHWE, HaOIIOIeHUE,
U3MEpeHUe, OKCIEPUMEHT W JpYyrue); YHHBepcallbHbIe Yy4eOHbIC JeicTBUsA (TI03HABaTENIbHBIC,
KOMMYHHUKATUBHEIE, PETYJIATUBHBIC), obecreunBarome GopMUpoBaHue (yHKIIMOHATHLHOW IPaMOTHOCTH



U COLMAJIBLHOM KOMIIETEHIIMH OOy4aroUIuXcs; CIOCOOHOCTh OOYYaroIIMXCS HCIOJB30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHWUS W YHUBEpPCAbHbIC y4ueOHBIE [EHCTBUS B
M03HABATEJIbHON U COLMAJIbHOM MPAKTHUKE.

B pesynprare m3yueHus OMOJIOTMH Ha ypOBHE CpeaHero odmiero oOpa3oBaHHsS Y 00ydaromIerocs
Oynytr chopMHupoBaHbl [O3HABATEIbHbIE YHUBEpPCAIbHbIE Yy4yeOHbIE AEHCTBHS, KOMMYHUKAaTHBHBIC
YHHUBEpCaIbHbIC Y4eOHBIC NEHCTBUS, PETYIATHBHBIC YHHBEpCaIbHbIC YYEOHBIE IEHCTBHS, COBMECTHAS
JIeSATEIbHOCTD.

MetanpeameTHble pe3yslbTaThl OCBOCHUS MPOrPaMMBI CpPEIHEro OO0IIero oOpa3oBaHUsS TOJKHBI
OTpaXkaTh:

OBiajeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIUPOBAThH U aKTyaIU3UPOBATh MPOOJIEMY, paccCMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHM 3HAHUW NPUEMBI JIOTMUECKOTO MBIILICHUS (aHaiu3a, CUHTE3a,
CpaBHEHHUsI, Kiaccuukamnuu, 0000IICHNsT), PACKPBIBATh CMBICT OMOJOTHYECKUX MOHITHHA (BBIACTSATH UX
XapaKTepHBIC TPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUSIMH );

OTIpeeNATh NN ACSITeNbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUH UX TOCTHKEHHS, COOTHOCHUTD
pe3yNbTaThl JESTEIBHOCTH C TOCTABICHHBIMH LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TTOHATHS ISl O0bsICHEHUS (DAKTOB U SBIICHUI KUBOU MPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, 1O AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH M TPOTHBOPEYHUS B pPACCMATPUBAEMbIX SBJICHHSX, (OPMYIHpPOBATh BBIBOJABI H
3aKIJIIOUEHUS;

MPUMEHSTh CXEMHO-MOJIENbHBIE CPECTBA ISl IPEICTABICHUS CYIIECTBEHHBIX CBS3€H U OTHOIIICHUI
B M3y4aeMbIX OMOJIOTHIECKIX 00BEKTaX, a TAK)KE MPOTUBOPEUNI Pa3HOTO PO/Ia, BEISIBICHHBIX B PA3TMYHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IJIaH pEHICHUs MPOOJEeMbl C Y4ETOM aHaliM3a HMEIOIIMXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIETSIM, OIICHUBATH
PHUCKHU MOCIEACTBUM NeSTEbHOCTH;

KOOPJMHHUPOBATH U BBIIOJIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCIEA0BATEIbCKUE IeHCTBHUS:

BJIa/IeTh HAaBbIKAMU y4e€OHO-UCCIIEIOBATENILCKON U MPOEKTHOM JeATeNbHOCTH, HaBBIKAMU
paspenieHus mpodyieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

HCIIOJIb30BATh PA3IMYHbIC BUJIBI AESITEILHOCTH IO OJy4YEHUIO HOBOT'O 3HAHUS, €M0 MHTEPIIPETALINH,
npeoOpa3oBaHNI0 M MPUMEHEHUIO B YYEOHBIX CHUTYallUsX, B TOM 4YHCJIE NPU CO3JAaHUM Y4YEOHBIX U
COILIMATILHBIX TIPOEKTOB;

dbopMUpOBAaTh HAYYHBIH THI MBIIJICHHUS, BIAAETh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (pOpMyIHpPOBaTH COOCTBEHHBIE 3a7]aul B 00pa30BaTEeNbHOMN ACSITETbHOCTH U )KU3HEHHBIX
CUTYaIUSX;

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M U aKTYyalM3WPOBATh 3aJady, BBIIBUTaTh THIIOTE3y €€
pelIeHUs, HAaXOJUTh apryMEHThl NJIs JO0Ka3aTelbCTBa CBOMX YTBEP)KICHHUHM, 3aJaBaTh IapamMeTpbl U
KPUTEPUHN PELICHUS;

AHATM3UPOBAThH TMOJYYCHHBIE B XOJE PEIICHUS 3a/adll Pe3yJbTaThl, KPUTUYECKU OIEHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;



JIaBaTh OIIEHKY HOBBIM CHTYAIlUsIM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh  LI€JICHANIPABICHHBI MOMCK TlepeHoca CpelICcTB U CIOCOOOB JCWUCTBUS B
po(hecCHOHATLHYIO CPEey;

YMETh TICPEHOCUTh 3HAHUS B MIO3HABATEIHHYIO U MPAKTUIECKYIO 00JIaCTH )KU3HEIEATSITLHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HJIEH, MpEAiaraTh OPUTrHHAIbHBIC MOIXOAbl U PEIICHUs, CTABUTh MPOOIEMBI U
3aJa4uu, JIOMYCKAIOIINE alIbTePHATHUBHBIC PEILICHHS.

3) padora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(MOpMaIuu (TeKcTe ydeOHOTro MmocoOus, HayqHO-
HOMYJSIPHOM JUTEpaType, OMOIOTUYECKHX CIOBapsIX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B
WnTepHere), aHanu3upoBaTh MHPOPMALUIO PA3IUYHBIX BUAOB U (OPM IPENCTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEITPOTHBOPEUHUBOCTH;

(GopMyITHpOBaTh 3aIIPOCHl U IPUMEHSATH Pa3IMYHBIE METO/BI TIPU MIOUCKE U 0TOOpE OMOJIOTHYECKON
uH(pOpMaIUK, HEOOXOAUMO JIJIsl BBIMOTHEHUS YIeOHBIX 3a7a4;

npuoOpeTraTh  OMBIT  HCIOJB30BaHHUS  MH()POPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OopMy mpencTaBieHuss OUOJIOTHYECKON WHMOpMaIuu
(cxembl, rpaduKH, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYUHBIN S3bIK B KaUeCTBE CPEJCTBA MpH padoTe ¢ OHMOJOrHuecKoi mHpopmanuei:
MPUMEHATh XUMUUYECKHE, (PU3NUecKre W MaTeMaTHYECKHUe 3HAKU U CHUMBOJIBI, GopMyIibl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOIb30BaTh M MMPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIAJCTh HABBIKAMU DPACIIO3HABaHMA W 3aIUTHl MH(pOpMaIuM, WHPOPMALUOHHON O6€30MacHOCTH
JUYHOCTH.

OgiiajieHne YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSIMH:

1) o6menne:

OCYILECTBIISAITh KOMMYHHKALIUU BO BCeX c(epax >KU3HM, aKTHBHO YYacCTBOBAaTh B JHAJIOTE WM
JUCKYCCHH IO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/laBaTh BOIPOCHI, BBICKA3bIBATH CYXICHUS
OTHOCHTEJIEHO BBITIOJTHEHUS TPEIaraeéMoi 3aJau, YIUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH TO3UIIUI
JPYTUX YYACTHUKOB JMAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpPEACTBA OOLICHHS, MOHMMATh 3HAYCHHE COLMAJIBHBIX 3HAKOB,
NPEINOCHUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTYyalldi, yMeTb CMAryaTb KOH(JIMKTBI M BECTH
NIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOaMH OOIICHUS W B3aUMOJCHCTBHUS, MOHMMATh HAMEPEHUS IPYTUX
JI0/IeH, POSBIIATh YBOXKUTEIBHOE OTHOILEHHE K COOECETHUKY U B KOPPEKTHOU (hopme GpopMynnpoBaTh
CBOU BO3PAXKCHHUS;

Pa3BEPHYTO | JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMATh U UCIOJB30BATh MPEUMYIIECTBAa KOMaHIHOW M MHAWBUIYAIBHON pabOThl PU pEIICHUH
Ouosnornyeckoil mpoOieMbl, OOOCHOBBIBATH HEOOXOIUMOCTh TNPHUMEHEHHUS TPYHIOBBIX (HopM
B3aMMOJICHCTBUS TP PEUICHUN yueOHOM 3a1a4H;

BBIOMPATH TEMATUKY U METOIBI COBMECTHBIX IEHCTBHI ¢ YIETOM OOIIMX WHTEPECOB U BOZMOXKHOCTEH
KaXJI0T0 WIeHa KOJIEKTUBA,;

NPUHUMATD LIEJH COBMECTHOM NIEATETbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH IEHCTBHS 1O €€
JOCTHKEHUIO: COCTABIISITh IUIaH JACHCTBHUM, paCIPEICISITh POJIU ¢ YUETOM MHEHUH yYaCTHUKOB, 00CYXK/IaTh
pe3yabTaThl COBMECTHOW PaOOTHI,

OLICHMBATh KAayeCTBO CBOETO BKJAJa M KaKIOrO YYaCTHHKA KOMaHABI B OOMIMHA pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;



peyiaraTb  HOBBIE IIPOEKTHI, OLIGHMBATh MAEH C NO3ULUM HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

OCYILIECTBIIAATh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyallUsX, MPOSBITH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATUBHBIM.

OBiageHne yHHBEPCAJIbHBIMH PeryJsiTUHBHBIMH AeCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJIS BBISIBICHUS MPOOJIEM M UX PEIICHHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;

BbIOMPATh HA OCHOBE OMOJIOTNYECKUX 3HAHUH 1IEJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JCHCTBUAX
Y TIOCTYTIKaX 10 OTHOLLIEHUIO K KUBOU MPUPOJAE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIIATh IIO3HABATEIBHYIO NESTEIbHOCTD, BBISIBIATH MPOOIEMBI, CTABUTH U
(opMynHupoBaTh COOCTBEHHBIE 33Ul B 00Pa30BATENbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEeHUs MHpoOJeMbl € Y4ETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpATh paMKU y4eOHOro IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieNIaTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (HOPMUPOBAHHIO U MIPOSIBICHUIO HIMPOKON SPYAUIIUN B pa3HbIX O0JIACTSIX 3HAHUH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEISAM;

BJIAJCTh HABBIKAMM II03HABAaTEJILHOM peQUIEKCHH KaK OCO3HAHUSA COBEPIIAEMBIX JACHCTBUH U
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YJIbTAaTOB U OCHOBAaHUI, HCIIOJIb30BaTh NPUEMBI peIIEKCUU I OLIEHKU
CHUTYalll{, BBIOOpa BEPHOTO PEIICHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsiTHE ceOs M APYTHX:

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh OHUMATh MUD € TIO3ULIUH IPYTOro YesIOBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3yabTaThl OCBOCHHUS COJEPKaHMs yueOHOTo rpeameTa « buonorusy Ha yriryoaéHHOM
YpPOBHE OpPHEHTHPOBAHBI Ha obecreueHne NpoUILHOTO 00ydeHus oOydarommxcs Owonoruu. OHH
BKJIIOYAIOT: CielMprUecKue A OUONIOruy HayyHble 3HAHUS, YMEHUS U CIIOCOObI IEHCTBUIL [0 OCBOCHHUIO,
UHTEpIpETallii U NMPeoOpa30BaHUI0 3HAHWM, BUIBI JESTEIBLHOCTH IO IMOJYYECHHIO HOBBIX 3HAHUN U HUX
IMPUMCHCHUIO B Pa3JIMYHbIX Y‘-ICGHBIX, a TAKKXC B PCAJIbHBIX XHU3HCHHBIX CUTYyallUsX. HpeI[MeTHBIC
pe3yNbTaThl MPEACTABICHBI MO T0J1aM U3YUEHUS.

[IpeameTHBIE pe3ynbTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» B 10 Kaacce IOTKHBI
OTpaXkaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE W POJM OHWOJOTHMH B CHUCTEME ECTCCTBCHHBIX HAyK, B
(bOopMUPOBAHUN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPUPOJBI U PEHICHUU
po0JieM paloHaIbHOTO MPUPOIOTIONH30BAHMS, O BKJIA/I€ POCCUNCKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;



BJIQJICHUE CHUCTEMOW OMOJOTMYECKUX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraromye
Ouosornyeckue TEPMHUHBI M TOHATHS (KU3HB, KJIETKAa, OpraHu3M, MeTa0oIu3M, TOMEoCTa3s,
CaMOpETyJISIUsA, CaMOBOCIPOM3BEICHUE, HACIECICTBEHHOCTh, W3MEHYMBOCTb, POCT U pa3BUTHE),
ouonornueckue Teopun (kinerounas reopus T. [lIBanna, M. lllneiinena, P. Bupxoa, xpomocoMHas Teopust
HacieactBeHHoCcTH T. Moprana), yuenus (H. WM. BaBunoBa — o 1ieHTpax MHOT000pa3us U IPOUCX 0K ICHUS
KYJBTYPHBIX pacTeHUil), 3aKOHBI (€IMHO0Opa3usi MIOTOMKOB MIEPBOTO MOKOJICHUS, PACILETIICHUS], YUCTOTHI
raMer, He3aBUCHUMOTO HacienoBanus [. MeHaens, TOMOJOTHYECKUX PpSAJOB B HACIEACTBEHHOU
n3meHunBocty H. V. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMM METOJIaMU HAY4YHOTO IIO3HAHMS, HCIOJb3YEeMBIX B OHOJIOTMYECKUX
UCCIICIOBAaHMSIX J)KUBBIX O0OBEKTOB (OMHMCAaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

YMEHHUE BBLICTATH CYLIECTBEHHBIE TPU3HAKU: BHPYCOB, KIETOK NPOKAPUOT M IYKApPHOT,
OJITHOKJICTOYHBIX 1 MHOTOKJIETOUHBIX OPraHU3MOB, B TOM 4Hcie OakTepuid, IpuOOB, paCTeHH, )KUBOTHBIX
U YeloBeKa, CTPOCHHS OpraHOB W CHCTEM OPTraHOB pACTEHH, KMBOTHBIX, YEIOBEKa, IPOIECCOB
KHU3HEIEATEIIbHOCTH, POTEKAIONUNX B OPraHU3Max PACTEHH, )KUBOTHBIX U YEIOBEKAa, OMOJIOTMYECKHX
nporeccoB: oOMeHa BewecTB (MeTaOOMu3M), MPEBPALICHUS SHEPTHH, OpOXKEHUsS, aBTOTPOPHOTO U
reTepoTpoHOro THUIOB MHUTaHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a, raMeToreHesa,
AMOpHOTeHe3a, NOCTAIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOKEHUS, HHIMBUYaJIbHOTO Pa3BUTHS OpraHU3Ma
(oHTOrEHe3a), B3aMMO/ICHCTBHSI TEHOB, I€TEPO3KCca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHUE YCTaHABIMBATh B3aHMMOCBSI3U MEXIY OPraHOMJIAMH KIIETKH M UX (DYHKIMSMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHeH U UX PyHKIHUIMH, MEKY OpraHaMU U CHCTEMaMH OpPraHOB y PACTEHUH, )KUBOTHBIX
U YeloBeKa U UX (QYHKIUSAMHU, MEXKIY CUCTEMAMH OPraHOB U UX (QYHKIUSMHU, MEX]IY 3TallaMd oOMeHa
BEIIIECTB, dTalaMy KJIETOYHOTO LHMKJIA M YXKU3HEHHBIX I[MKJIOB OPraHU3MOB, 3TallaMH SMOpPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTHUIIOM, (DeHOTUTIOM U (PaKTOpaMu Cpe/ibl OOUTaHMUS;

YMEHHE BBIABIATH OTIIMYUTENbHbIE PU3HAKH JKUBBIX CUCTEM, B TOM UHCJIE PACTECHUI, )KUBOTHBIX U
YelI0BeKa;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME aPryMEHTHl, OWOJOTHYECKYI0O TEPMHUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeJbCTBA POJICTBA OPIaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHME peliaTb OWOJIOTUYECKHE 3aJaud, BBISBISATh NPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXIY
HCCJIETyeMbIMU OMOJIOTMYECKUMU MTPOLIECCaMU U SIBJICHUSIMH, JIEJIaTh BHIBOJIBI M MPOTHO3bI HA OCHOBAHUU
MOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIe M MpaKTUYeCKue paboThl, COOMI0AaTh MpaBmiia MpH paboTe C
y4eOHBIM U Ta00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATH MX 3KCIEPUMEHTAIBHBIMHU CpEJCTBaMU, (hopMyrupys
IeJIb UCCTIeI0OBAHNS, aHATM3UPOBATh MOJTyYCHHBIC PE3YJIbTAThI U JIeNaTh BHIBO/IBI,

YMEHHUE Y4acTBOBATh B Y4eOHO-HCCIIEI0BATEIbCKON paboTe 1Mo OMOJIOTHH, SKOJIOTUN U METUIIMHE,
IPOBOAMMOM Ha 6a3e MIKOJIbHBIX HaAyYHBIX OOLIECTB, U MYOJIUYHO MPEICTABIATh MOJTYYEHHbIE PE3YIbTAThI
Ha YYCHHUUECKUX KOH(PEPEeHUUAX;

YMEHHUE OLEHUBATh JTHUECKUE ACIEKThl COBPEMEHHBIX HCCIICAOBAaHUI B 0o0macTu OHONOTMU U
MEIUIUHBl (KIIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPABICHHOE W3MEHEHHE T'€HOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymiel mpodecCHoHaTbHON ACSITEIIPHOCTHA B 00JIaCTH
Ouonoruu,  MEIUIMHBIL, OWOTEXHOJOTUH, BETEPHUHAPHM,  CEJIbCKOTO  XO3AHCTBa,  MHUIIEBOM
NPOMBIIIJICHHOCTH, YIIIYOJSTh IO3HABaTEIbHBIA HHTEpEC, HAlpaBIEHHBIH Ha OCO3HAHHBIA BHIOOP
COOTBETCTBYIOIIEH Mpodeccuu U MPoJ0IKEHNE OUOIOrMYecKOro 00pa3oBaHMs B OPraHU3aLUAX CPEAHETO
po)eCCHOHAIBHOTO U BBICIIIETO 00pa30BaHMUS.

[IpenmeTHble pe3ynbTaThl OCBOCHHUs ydeOHoro npeamera «buonmorusi» B 11 Knacce IOTKHBI
OTpakaTh:



c(OpMUPOBAHHOCTh 3HAHUW O MECTe U POJM OHMOJOTHMH B CHUCTEME ECTECTBEHHBIX HAayK, B
(dbopMUPOBaHUN COBPEMEHHOW €CTeCTBEHHO-HAYYHOU KapTUHBI MHPA, B TIO3HAHHH 3aKOHOB MPHUPOJABI U
pEIICHUH HKOJIOTUYECKUX IMPOOJIEM YEJIOBEUeCTBa, a TAKXKE B PEIICHHH BOMPOCOB PAIMOHAIBLHOTO
MPUPOIONOIL30BaHUs, U B (POPMUPOBAHUH LICHHOCTHOT'O OTHOILIEHUS K MPUPOAE, OOILECTBY, YEIOBEKY, O
BKJIaJIC POCCUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIa/IETh CUCTEMON OMOJIOrMUECKUX 3HAHUA, KOTOPasi BKIIFOYAET OMPEIEICHHs U TTIOHUMaHue
CYIIHOCTH OCHOBOIIOJIAraroIuX OWOJIOTMUECKUX TEPMHMHOB M TOHATHH (BUI, 3KOocucTeMa, Ouocdepa),
Ouosnoruueckue Teopuu (3BomronmonHas teopus Y. JlapBuHa, cHHTETHYECKAs TEOPHUs IBOJIOLNN), YICHHUS
(A. H. CeBeprioBa — 0 myTsx W HampaBieHUsX sBomronuu, B.M. Bepnanckoro — o 6uocdepe), 3aKoHbBI
(remernueckoro paBHoBecus J[x. Xapau u B. Baitn6epra, 3aponsimesoro cxonactsa K. M. bapa), mpasuna
(vuaumyma FO. JIuOuxa, SKOIOTHYECKONH NMUPAMUIBI SHEPTUH), TUMOTE3bl (rumore3a «mupa PHK» V.
['unGepra);

YMEHHE BJIaJIETh OCHOBHBIMH METOJaMH HAYYHOT'O MO3HAHUS, UCIOJB3YEMBIMU B OMOJIOTHYECKUX
UCCIICIOBAaHHUSX KUBBIX OOBEKTOB M IKOCHCTEM (ONMHUCAHWE, U3MEpEHUe, HaONIOJICHHE, SKCIEPUMEHT),
crioco0aMH BBISIBJICHUS M OIIEHKU aHTPOTIOTEHHBIX H3MEHEHH B IPUPOJIC;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPHU3HAKU: BUAOB, OMOTEOIIEHO30B, dKOCHCTEM U OHOchepshl,
CTaOUITM3HPYIOLIETo, JABMXKYIIETO U Pa3pbIBAIOIIETO0 €CTECTBEHHOTO0 OTOOpa, ajulonaTpUyecKoro Hu
CUMMATPUYECKOTO BUI000PA30BAHUS, BIMSHUS ABMXKYIIMX CHJI SBOJIONUH HAa TeHO(OH] MOMYIISINH,
pUCcnoco0JIEHHOCTH OPTaHU3MOB K cpeJie OOMTaHus, YepeI0OBaHNS HAaIIPAaBJICHUN SBOJIIOLIUH, KPYTOBOPOTA
BEIIECTB U MTOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3W MEXJIY MPOIECCAMU SBOJIOIUH, IBHKYIIUMH CHIAMU
AHTPOIIOTeHE3a, KOMIOHEHTAMHU PA3IMYHBIX 3KOCHCTEM H MPHUCIIOCOOICHUAMU K HUIM OPTaHNU3MOB;

YMEHHE BBISBISITH OTIMYUTEIbHBIC IPU3HAKHU JKUBBIX CHCTEM, MPUCIIOCOOIEHHOCTh BUIOB K Cpelie
oOuTaHusi, aOMOTUYECKMX U OWMOTHYECKHX KOMIIOHEHTOB AKOCHCTEM, B3aUMOCBSI3€H OpraHM3MOB B
C00011IeCTBaX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIIME aPryMEHTHl, OWOJOTHYECKYI0O TEPMHUHOJIOTHIO U
CUMBOJIMKY JJIs JOKA3aTEIbCTBA POJCTBA OPTAaHU3MOB PA3HBIX CHUCTEMATHUECKUX TPYIII, B3aUMOCBS3H
OpraHM3MOB U Cpelbl OOWTaHMs, €AUHCTBA YEJIOBEUECKHX pac, HEOOXOJWMOCTH COXPaHEHHUS
MHOT000pa3us BUAOB U IKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHNUS MIPUPO/IbI U YEIIOBEUECTBA;

YMEHHE pelaTb OWOJIOTUYECKHE 3aaud, BBISBISATh NPHUUYUHHO-CICICTBEHHBIC CBSI3U MEXKIY
UCCJICTyeMbIMU OMOJIOTHUECKUMU MTPOLIECCAMU U SIBJICHHUSIMH, JIEIAaTh BEIBOJIBI M IIPOTHO3bI HA OCHOBAHUH
MOJIy4YEHHBIX PE3y/IbTaTOB;

YMEHHUE BBITMOJIHATH J1a00OpPaTOpPHBIE W MPAKTHYECKHE padOThI, COONIOAATh MpaBuia mpu padboTe ¢
y4eOHBIM U J1abOpaTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh TUIOTE3bI, MPOBEPATh MX IKCICPUMEHTAIBHBIMHU CpEICTBAMU, (hopMymupys
1eJIb UCCIIeI0BAaHUS, AHATTU3UPOBATD MOJIyYE€HHBIE PE3YJIbTaThl U AENaTh BBIBOBL;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIIEIOBATEIbCKONW paboTe Mo OMOJIOTUH, SKOJIOTHH U MEIULIMHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX O0IIECTB, U MYOJIUYHO MPEICTABIIATH MMOJTYICHHBIE PE3YIIbTATHI
Ha YIYCHUYECKUX KOH(PEPEHIIUAX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KM3HH, YEJIOBEKa U YEeJIOBEYECKUX pac,
0 MPUYWHAX, MIOCTEACTBUAX U CIIOCO0aX MPEOTBPAIICHUS I100aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BHIOOD OyayIiel mpodecCuoHaNbHOM NesITeTLHOCTH B 00IaCTH
OMOJIOTUH, YKOJIOTUH, TPUPOIONOIH30BAHMS, MEIUIIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH,
CEJIBCKOT0 XO3SIMCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YTIyOIsITh MO3HABATEILHBIN HHTEPEC, HAITPABICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOMIEH MPO(ECcCCHH U MPOIODKEHHE OHOJIOTHYECKOTO 00pa3oBaHUs B
OpraHu3aIMsaX CPEAHEr0 NPOPECCHOHATBHOTO U BBICIIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Koutpoabnbie IIpakTnuyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMbl padoThI padoTsI
pecypcesbl
1 buonorus kak Hayka 1
5 JKuBble CUCTEMBI U 5
WX U3y4YCHHE
3 Buonorus kietku 2 0.5
Xumuueckas
4 10 1
OpraHu3anus KIEeTKA
Crpoenue u
5 8 2
(GYHKINU KIETKH
OOMEH BEIECTB U
6 MIpeBpaIIicHNe 9 1
SHEPTHH B KJIETKE
Hacnencrsennas
nHopMalusa u
7 dop : 9 0.5
peanu3anus e€ B
KJIETKE
Ku3HeHHbIA UK
8 6 1
KJIETKH
Crpoenue u
9 byHKIAN 17 1.5
OpPTraHHU3MOB
PasmHoxenne n
10 pazBUTHE 8 1.5
OpPTraHHU3MOB
['eneruka — Hayka o
HACJIEACTBEHHOCTH U
11 2 0.5
A3MEHYUBOCTH
OpraHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH
13 P 6 1
W3MEHYUBOCTH
14 I'enernka ueoBeka 3 0.5
Cenexnus
15 4 1

OpraHu3MoOB




buorexnonorus u
16 CUHTETHYECKAS 4
onosorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102 13

YACOB I10 ITPOTPAMME




11 KJTACC

Ne
n/n

HaumenoBanue
pa3aesnoB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcero
padoTsbI

KonTposabHbie

IIpakTuyeckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3apoKJIeHUE U
pa3BuTHE
DBOJIIOIMOHHBIX
MPEJCTaBICHUH B
OHOJIOTHHU

MuKpOosBOTIOLUS U
€€ pe3ynpTaThl

14

MakposBontonus u eé
pe3ynbTaThl

[Ipoucxoxnenue u
pa3BUTHE KU3HUA HA
3emite

15

1.5

[TpoucxoxaeHue
YeJI0BeKa —
AHTPOIIOTCHE3

10

DKOJIOTHSl — HayKa O
B3aMMOOTHOIICHUSIX
OpPraHU3MOB U
HAJ0pPTraHU3MEHHbIX
CHUCTEM C
OKpYKarolleu cpenou

0.5

OpranusMel U cpeaa
obutaHus

1.5

DKOJIOTHS BUIOB U
MOIYJISIUANA

0.5

OKomorus
COOOIIIECTB.
DKOIOTrHYECKHE
CHCTEMBI

12

0.5

10

buocdepa —
riaobanbHas
JKOCHCTEMA

11

Yemosek u
OKpY’KaroIas cpesia

12

PesepBHOE Bpems

OBIIEE KOJUYECTBO
YACOB I10 ITPOTPAMME

102 0

7.5




INOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer  KoHTpoJubH
0 ble padoThI

IIpakTHyeck
ue padoTsbl

Jara
HU3y4eH
us

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTeJibH
ble pecypchl

buosnorns xak
KOMILJIEKCHAs HayKa
1 KaK 4acTh
COBPEMEHHOTO
oO1IecTBa

JKuBble cucTeMEI U
HUX CBOMCTBA

YpoBHeBas
OpraHu3aIus
JKUBBIX CUCTEM

Hcropus oTkpsITUA
Y U3y4EHUS KIIETKU.
Kinerounas teopus

Metonarl
MOJIEKYJIIPHOHN U
KJIETOYHOU
Ounonorumu.
[IpakTnueckas
pabota «M3yueHue
METOJIOB KJIETOYHOMI
Ouoaorun
(xpomatorpadwus,
anexTpodopes,
muddepeHIranTbLHOe
HEHTPUPYTUPOBAHU
e, [ILIP)»

0.5

XUMHYECKUHU
COCTaB KJIETKH

MunepanbHbIe
BEISCTBA KIETKU,
X OMOJIoru4yecKas
pOJIb

Opranunueckue
BEIIECTBA KJIETKU
— Oenku.
JlaGopaTopHas

0.5




pabota
«O0HapyxeHue
O€EJIKOB C IIOMOIIBIO
KayeCTBCHHBIX
peaxuuii»

CBoiicTBa,
Kiaccuukanus u
byHKIIMHA OEIKOB

10

Opranunueckue
BEI[ECTBA KJIETKU
— YIJIEBOJIbI

11

Opranuueckue
BEILECTBA KJIETKU
— JIMIIN IbI

12

Hykneunosblie
kuciotel. JIHK u
PHK.
JlaboparopHas
pabora
«HccnenoBanne
HYKJIEMHOBBIX
KHCJTIOT,
BbIJIETICHHBIX U3
KJIETOK pazIuYHbIX
OpPTaHU3MOBY

0.5

13

Crpoenue u
byakuun ATO.
HApyrue
HYKJIe03uATpUdoCch
atel (HT D)

14

CekBeHUpPOBAHUE
JAHK. Metoabt
T€HOMUKH,
TPAHCKPUIITOMHKH,
IPOTEOMUKHU

15

Metonarl

CTPYKTYPHOUH
OuoJIorun

16

Turbl KIETOK.
[Ipokapuornueckas
KJIETKa

17

Crpoenue
3YKApUOTHYECKOU

0.5




KIIETKHU.
[IpakTnueckas
pabora «3yuenue
CBOMCTB KJIETOYHOU
MeMOpaHbD»

18

[ToBepxHOCTHBII
anmnapar KJIETKU

19

OnHomMeMOpaHHBIE
OpPTaHOMIbI KJICTKH.
[IpakTnueckas
pabota «M3yuenue
JBYDKEHUS
LIUTOILIA3MBI B
pacTUTENIBHBIX
KJIETKax»

0.5

20

ITonyaBTOHOMHBIE
OpraHOU/bI KJIETKH:
MUTOXOH/JIPHH,
MJIaCTU/IBL.
JlaGopaTopHas
pabora
«HccnenoBanne
J1a3MoIn3a u
JEIUIa3MOJIn3a B
pacTUTEIBHBIX
KJIETKax»

0.5

21

HememOpanHsie
OpPTraHOU[IbI KJIETKH

22

Ctpoenue u
byHKIMH siapa

23

CpaBHurenbHas
XapaKTepuCTUKA
KJIETOK 3YKapHOT.
JlaGopaTopHas
pabora «3yuenue
CTPOEHUS KIETOK
PA3INIHBIX
OpPTaHU3MOBY

0.5

24

AccuMmianysa u
JHUCCUMUJIALINSA —
JIBE CTOPOHBI
MeTa0oau3Ma.
Tunsr 0OMeHa
BEILIECTB.




JlaboparopHas
pabora «3yuenue
KaTAIMTUYECKON
AKTUBHOCTH
dbepmeHTOB (Ha
prMepe aMHJIa3bl
WM KaTasa3bl)»

25

DepMeHTaTUBHBIN
XapakTep peakuuit
KJIETOYHOTO
MeTabonmu3ma.
JlaboparopHas
pabota «3yuenue
(bepMEHTaTUBHOTO
paciierieHus
MIEPOKCH/IA
BOJIOpPOJIA B
PaCTUTENBHBIX U
KUBOTHBIX
KJICTKaX»

0.5

26

benku-akTuBaTOpHI
1 OeNKu-
WHTUOUTOPBI

27

ABTOTPO(DHBIN THIT
oOMeHa BellecTB

28

dorocunTes

29

XeMOCHHTE3.
JlaGopaTopHas
pabora «CpaBHEeHHE
IPOIIECCOB
dborocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC
Oopranu3mbl. Bubl
OpOXKEHUS.
JlaboparopHas
pabota «CpaBHeHHE
IPOIIECCOB
OpoKeHUs 1
TIBIXQHUSD

31

AspoOHBIE
OpraHU3MBI. DTarbl
SHEPreTUYECKOro
oOMeHa




32

OHeprus
MeMOpaHHOTO
rpagueHTa
npoToHOB. CHHTE3
AT®: paborta
npotoHHou ATO-
CUHTA3BI

33

Peakun
MaTPUIHOTO
CHHTE3A

34

Tpanckpunuus —
MAaTpUYHBIA CHHTE3
PHK

35

Tpancisauus u e€
3Tansl

36

Konunposanue
aMUHOKHCIIOT. Poib
pubocom B
OuocuHTe3e Oeaka

37

Opranuzanus
reHoma y
MPOKApHOT U
3YKapuoT

38

MonekynspHble
MEXaHU3MBI
JKCIIPECCUH T€HOB Y
JyKapuoT

39

Bupycsl —
BHEKJICTOUHBIC
(bOpMBI KU3HU U
o0JuraTHele
Mapa3uThl.
[IpakTnueckas
pabora «Co3nanue
MOJICJTH BHPYCa)»

0.5

40

Bupychsie
3a00y1eBaHUS
YyeJI0BeKa,
KHUBOTHBIX,
pacTeHui

41

HanortexHosoruu B
OHOJIOTUU U
MEIULINHE




42

JKU3HEeHHBIN 1K
KIETKH

43

MartpuyHslii CUHTE3

JTHK

44

XpOMOCOMBI.
JlaGopaTopHas
pabora «3yuenue
XpOMOCOM Ha
T'OTOBBIX
MUKpOTIpenaparax»»

0.5

45

Jlenenue KaeTKu —
MHUTO3

46

Tumnbl KIETOK.
Kapuokunes u
UTOKHHE3.
JlaGopaTopHas
paborta
«Habmronenue
MHUTO3a B KJIETKaX
KOHYHKA KOpEIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)
»

0.5

47

Perynsuus
JKU3HEHHOT'O KA
KJIETOK

48

Opranusm Kax
€/IMHOE 1IeJI0e

49

TkaHu pacTeHHil.
JlaGopaTopHas
pabora «3yuenue
TKaHEW pacTeHUIN»

0.5

50

TkaHu >KUBOTHBIX U
YyeJIoBeKa.
JlaGopaTopHas
pabora «3yuenue
TKaHEH >KUBOTHBIX)

0.5

51

Opranbl. CucTeMBbI
OpraHoB.
JlaGopaTopHas
pabora «3yuenue
OpraHoB

0.5




LIBETKOBOTO
pacTeHus»

52

Omnopa tena
OpraHu3MoB

53

JBukeHue
OpraHU3MOB

54

IIuranue
OpTraHU3MOB

55

ITuranue
MMO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenbHas
CHCTEMA YejIoBeKa

56

[pixanue
OpraHu3MOB

57

Jpixanue
MTO3BOHOYHBIX
JKUBOTHBIX H
YyesjoBeKa

58

TpancnopT BelecTB
y OpraHu3MOB

59

KpoenocHas
cucrema
MO3BOHOYHBIX
KUBOTHBIX U
YyeloBeKa

60

Brinenenne y
OpraHu3MOB

61

3amura y
OpraHu3MoB

62

NmmyHHas cucrtema
YyelioBeKa

63

Paznpaxumocts u
perymusiuus y
OpraHU3MOB

64

I'ymopanbHas
peryusauus u
SHJOKpPUHHAs
CUCTEMA KUBOTHBIX
1 4EJI0BEKa

65

Dopmsbl
Pa3MHOXKEHHUS
OpraHU3MOB




66

ITosoBoe
pa3MHOKEHHUE

67

Meiios

68

["ameTorenes.
O6pazoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
JlaboparopHas
pabota «M3yueHnue
CTPOCHUA IMOJIOBBIX
KJIETOK Ha I'OTOBBIX
MHUKpOIpernapaTax»

0.5

69

NuauBunyansHOE
pa3BUTHE
OpPraHUu3MOB —
OHTOIEHE3

70

3akJiajika OpraHoB 1
TKaHEeH U3
3apOIBIILIEBBIX
JINCTKOB

71

Poct u pazsutue
JKUBOTHBIX.
JlaboparopHas
pabora
«BoIsiBIICHUE
MIPU3HAKOB
CXOJICTBa
3apoJIbIIeH
MO3BOHOYHBIX
KUBOTHBIX)

0.5

72

PazmHOXeHue n
pa3BUTHE PAaCTEHUM.
JlaGopaTopHas
pabora «CtpoeHue
OpraHoB
Pa3MHOXKEHHUS
BBICIIIMX PACTCHUN»

0.5

73

Ucrtopus
CTaHOBJICHUS U
Pa3BUTHS TEHETUKH
KaK HayKu

74

OCHOBHBIE TOHATHUA
A CUMBOJIBI

0.5




T'€HCTUKU.
JlaGopaTopHas
paborta
«/Ipo3oduna xak
00BEeKT
TCHCTUYCCKUX
HCCIIEIOBAHUID)

75

3aKOHOMEPHOCTH
HaCJIEJIOBaHUS
MPU3HAKOB.
MonorubpuaHoe
CKpEIlUBaHHUE.
[IpakTnueckas
pabota "N3y4yenue
pe3yNbTaToB
MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y
Jpo30¢uiIh"

0.5

76

ITuTonoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpEITUBaHUS

7

AHanu3upyroiiee
CKpELIUBaHUE.
Henonnoe
JIOMHUHUPOBaHUE

78

Jurubpunxoe
CKpEIlUBaHHUE.
[IpakTnueckas
pabora «3yuenue
pe3yNbTaToB
JTUTHOPUTHOTO
CKpEIIMBAaHUS Y
TPO30(HITBDY

0.5

79

[uTonormyeckue
OCHOBBI
JTUTHOPUTHOTO
CKpEITUBaHUS

80

CreruieHHOoEe
HACJIEIOBAHUE
MPU3HAKOB

81

XpoMocoMHast
TEeOpUst
HACJIEACTBEHHOCTH




82

I'eneTuka nmona

83

I'enoTun xak
LIEJIOCTHAS CUCTEMA

84

I'eneTmueckmit
KOHTPOJIb Pa3BUTHS
pacTeHui,
JKMBOTHBIX U
YyelIoBeKa

85

N3MmeHunBOCTE
MpU3HAKOB. Buibl
W3MEHYUBOCTH

86

MonudukarmonHas
W3MEHYNBOCTD

87

BapuauuonHsslii psn
Y BapualMOHHAas
KpUBasl.
JlaGopatopHas
paborta
«Hccnenosanue
3aKOHOMEPHOCTEM
MOAU(UKAITMOHHON
W3MEHYHBOCTH.
[Toctpoenue
BapUALIMOHHOTO
pana u
BApUALMOHHOMN
KpHUBO»

0.5

88

I'enoTunnyeckas
N3MEHYUBOCTD.
KomMOunarusHas
U3MEHYHUBOCTH

89

MyranuonHas
WU3MEHUYUBOCTb.
IIpakTrueckas
pabora «MyTaun y
npo3oduisl (Ha
TOTOBBIX

MHUKpOIIpenaparax)
»

0.5

90

3aKOHOMEPHOCTH
MYTallMOHHOTO
nporecca.




DOUreHeTuKa u
SIMUTEHOMHUKA

91

I'enetuka yenoBexa.
IIpakTnueckas
pabota
«CocraBienue u
aHaJm3
POIOCIOBHOM»

0.5

92

MeTtonrsl
MEIUIIUHCKOU
TE€HETUKU

93

3HaueHHe
MEJIUITHHCKOM
T€HETUKHU B
NpeA0TBPALIEHUHN U
JICYUEHU U
TeHETHYCCKUX
3a00JIeBaHUI
JelnoBeKa

94

OCHOBHBIEC TTOHSATHUS
CEJICKIIHH.
JlaGopaTopHas
pabora «3yuenue
COpPTOB KYJBTYPHBIX
pacTeHui u noposa
JOMAITHUX
KUBOTHBIX)

0.5

95

Metonarl
CEJIEKIIMOHHOU
paboTHI.
JlaGopatopHas
pabota «M3yueHue
METO/IOB CENEeKIIUU
pacTeHuin»

0.5

96

Joctmxenus
CEJICKLIUH paCTeHUN
Y KUBOTHBIX.
[IpakTnueckas
pabota «[IpuBHuBKa
pacTeHui»

97

Coxpanenue,
A3Y4YEHUE U
UCTIONIb30BaHUE




TC€HCTUYCCKUX
pecypcoB

98

buorexHonorus kak
HayKa U OTpacib
MPOU3BOJICTBA.
IIpakTrueckas
pabora «3yuenue
00BEKTOB
OHMOTEXHOJIOTHMY

0.5

99

OCHOBHBIE
HaHpaBHeHI/IH
CHHTETHYECKOMH
OHoJIorun

100

XpoMOCOMHas 1
TCHHAaA MHXXCHCPUA

101

Memununckue
OMOTEXHOIOT MU

102

Pe3epBHbIil ypoK.
IToBTOpEHME,
000011IeHNE,
CUCTeMaTH3alHs
3HAHUU

OBIIEE KOJUYECTBO
YACOB I10
ITPOTPAMME

102

135




11 KJTACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer  KoHTpoabH

0 ble padoThI

IIpakTHyeck
ue padoTsbl

JlaTa
H3yYeH
us

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeibH
ble pecypchl

OBOJIIOIIMOHHAS

teopusa Y. J[apsuna

JIBrKyILIME CHIIBI
3BOJIIOLIMH BUJIOB
o Y. Jlapsuny

boprba 3a
CYILIECTBOBAaHHUE,
€CTECTBEHHBIN U
VCKYCCTBEHHBIN
otbop

dopmupoBaHHe
CUHTCTUYCCKOMN

TCOPHU SBOJJIIOLIUA

Ortanel
3BOJIIOIIMOHHOTO
npoiiecca:

MUKPO3BOJIIOLUA U

MaKpO3BOJIOIUS

[Monynsiums —
3JIeMEHTapHas
eIMHHIIA
SBOJIIOLIUN

3aKkoH
T€HETUYECKOTO
paBHOBecus JIx.
Xapnau, B.
BaiinGepra.
JlaboparopHas
pabora
«BrigBienne
U3MEHYHBOCTH Y
0co0ei 0THOTO
BUIA)»

0.5

OnemMeHTapHbIe
bakTopsI
9BOJIONNU




Dddexr

OCHOBATCIIA.

Dddexr

OyTBUIOYHOTO
TOPJIBIIIKA

10

Murpanuu.
HNzomsanuun
OIS
reorpaduyeckas,
OuoJioruyeckas

11

EcrtecTBeHnbIM
otbop —
HaIpaBJISTIOIIAN
(bakTOp IBOJIIOITUN

12

[TonoBoit oT6OP

13

[TpucnocobaeHHOC
Th OPTaHU3MOB KaK
pe3ynbTar
MUKPOIBOITIOIIH.
JlaboparopHas
pabota «M3yuenue
apoMop$h030B 1
WMOaaNTall y
pacTteHuii u
KHUBOTHBIX»

0.5

14

IIpumepsr
MIPUCTIOCOOJICHUN y
OpPTraHU3MOB:
MOpP(OJIOTHYECKHE,
(bU3HOTIOTHYECKHE,
OMOXUMHUYECKUE,
MOBE/ICHYECKUE.
Jlaboparopuas
pabora
«[Ipucnocobnenns
OpPTraHU3MOB H UX
OTHOCHTEJIbHAS
11eJIECO00Pa3HOCTh
»

0.5

15

Bun, ero kpurepuu
U CTPYKTYpa.
JlaGopaTopHas
pabora
«CpaBHEHHE BUJIOB

0.5




o
MOP(OIIOTHIECKOM
y KpUTEPHUIO»

16

CrpykTrypa Buza

17

Bunoob6pazoBanue
KaK pe3yJbTar
MHUKPO3BOTIOIIUN

18

CBs3b
MHUKPOIBOJIOINU U
SIMUAEMAOJIOTUN

19

MakposBonronus.
ITaneonToONMOTHUECK
1€ METOJIbI
W3y4YeHUS
SBOJTIOIAH

20

Buoreorpaduyecku
€ METO/JIBI
U3y9ICHUS
9BOJIONU

21

OMOPHOIOTHIECKH
€ U CPaBHUTEIILHO-
MOp(OTIOrHUECKUE
METO/IbI N3yIECHUS

9BOJIONU

22

MonexynspHo-
FeHETHYECKHUE,
OMOXUMHUYECKUE U
MaTeMaTU4eCKHE
METO/Ibl U3YUCHUS
DBOJIIOIUHN

23

Oo6mue
3aKOHOMEPHOCTH
3BOJIIOLMA

24

AnantuBHas
panuanus.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOIIHH

25

Hayunsie
TUIOTE35I
MPOUCX 0K ICHUS
JKM3HHU Ha 3emie

26

Jlonay4Hsie
MMpEaACTaBJICHUA O




3apOXKJICHUN
KU3HH

27

OCHOBHBIE 3TaIbI
HEOPraHUYECKOMN
SBOJIIOLNH

28

I'unoresnl
3apOKICHUS )KU3HU

29

Ucrtopus 3emin u
METOBI €€
U3YYCHHUS.
JlaGopaTopHas
pabora «3yuenue
U OIHCaHue
HCKOMIAEMBIX
OCTaTKOB JIPEBHHX
OpPTaHU3MOBY

0.5

30

Hauvanbabie Tamnst
OPraHUYeCKOU
3BOJIIOIUU

31

OBOTIONHUA
JYKapuoT

32

OCHOBHBIE 3TaIbI
IBOJTIOIUH
PacTUTENBHOTO
MHpa.
[IpakTrueckas
pabota «M3yuenue
ocoOeHHoCTeH
CTPOEHHUSI paCTEHUU
pa3HBIX OT/ICIOBY»

0.5

33

OCHOBHBIE dTaIIbl
3BOJJIOIIUN
JKMBOTHOTO MHpa

34

OBOTIONHUA
KHUBOTHBIX.
[IpakTrueckas
pabota «M3yuenune
0COOCHHOCTEM
CTPOCHUS
IIO3BOHOYHBIX
KUBOTHBIX»

0.5




35

PasButue xu3HU Ha
3emJie 1o 3pam u
nepuoaaM

36

MaccoBsie
BI:IMI/IpaHI/IH —
9KOJIOTHYECKHE
KPU3HUCHI
MIPOIILJIOTO

37

CoBpeMeHHbI!
3KOJIOTHYSCKUH
KPHU3HUC, €TO
0COOEHHOCTH

38

CoBpemMeHHast
cucreMa
OpPTaHHYECKOTO
MPOIIIOTO

39

OcHOBHBIE
CHCTEMAaTHUECKHUE
TpyIIbI
OpraHu3MoOB

40

AHTpOMoJIOrUs —
HayKa O 4€JIOBEKe

41

PazButne
MIPEJCTaBICHUN O
MIPOUCX 0K ICHUH
yeJioBeKa

42

Mecto uenoBeka B
cucreMe
OpPTraHUYeCcKOTO
MHpa.
JlaGopaTopHas
pabota «M3yuenune
0COOCHHOCTEM
CTPOCHHUS CKeleTa
YeloBeKa,
CBSI3aHHBIX C
PSIMOX O3KJICHAEM)

0.5

43

JIBHKyILIME CHIIBI
aHTPOIIOreHe3a

44

CooTHolIEHNE
OHMOJIOTUYECKUX U
COIIUAJIbHBIX




(daxTopoB B
AHTPOIIOTCHE3e

45

OCHOBHBIE CTaAUH
aHTpPOIOTeHEe3a

46

[TaneoreneTnka u
[MaJeOr€HOMUKA

47

DBOIIONHUA
COBPEMEHHOTO
YeoBeKa

48

Yenoseueckue
pachl.
[IpakTnueckas
pabora «3yuenue
3KOJIOTUYECKHUX
aganTanui
YEJI0BEKa»

0.5

49

MexaucuuruimHap
HBIE METO]IbI
AHTPOIIOJIOTUN

50

3apoxaeHue u
PA3BUTHUC 3KOJIOTHUU

o1

MeToabl 3K0JIOTHH.
JlaGopaTopHas
pabota «M3yuenune
METOJIOB
9KOJIOTHYCCKUX
HCCIIeIOBaHUM)

0.5

52

3HadueHHe
9KOJIOTHYECKUX
3HAHUM JJIs
YeJI0BeKa

53

DKOJIOTUUECKHE
bakTopsI

54

Abuotuueckue
dakTopsl. CBET Kak
3KOJIOTHYECKUI
dakTop.
JlaboparopHas
pabora
«BrIsiBIICHUE
npucnocoOIeHui
OpPTaHU3MOB K
BIIMSTHUIO CBETa»

0.5




55

AbGuotnueckue
(hakTopHI.
Temneparypa kak
3KOJIOTHYECKUI
dakTop.
JlaboparopHas
pabora
«BoIsiBIICHUE
npucnocoOIeHni
OpPTaHU3MOB K
BIIMSTHUIO
TEMIEPATypPbI»

0.5

56

Aobuornueckue
(baxTopsI.
BraxxsocTs Kak
9KOJIOTHYSCKHI
dakTop.
JlaGopaTopHas
paborta
«AHAaTOMHUYECKHE
0COOEHHOCTHU
pacTeHui u3
Pa3HBIX MECT
obouTaHug»

0.5

57

Cpenpl oOuTaHus
OpPraHu3MoB

58

Bbuonornueckue
PUTMBI

59

Kusaennrie

dbopmbl
OpPTraHUu3MOB

60

buornueckue
(baxTops

61

3HadueHHe
OHMOTHYECKUX
B3aNMMOICUCTBHHU
IIST
CYIIIECTBOBaHUS
Opra’Hu3MoB B
cpene oouTaHus

62

DKOJIOTUYECKHE
XapaKTEePUCTUKU
NONYJISLUN




63

OCHOBHBIE
IMoKa3aTen
TOITYJISIIIHH
YHCJIEHHOCTbD,
IIJIOTHOCTD,
BO3pacTHas U
MOJIOBAs CTPYKTYpa

64

OcHOBHBIE
MOKAa3aTeNIn

MO YJISTIAN
POX/1aeMOCTb,
HPHUPOCT, TEMII
pocTa, CMEpTHOCTb,
MUTpanu

65

DKoIoruueckas

CTPYKTypa
MomyJaanuun

66

Jnnamuka
MOMYJIAIAA U €€
peryssius

67

Kpussie pocra
YHUCIIEHHOCTH
MOIYJISILIHUH.
Kpusbie
BbDKHUBAHMUS

68

DKoyioruueckas
HUIIAa BUJIA.
JlaGopaTopHas
pabora
«IIpucnocobienns
CEMsIH paCTEeHUN K
pacceIeHuIo»

0.5

69

Bun xak cucrema
OIS

70

3aKOHOMEPHOCTH
MTOBEJICHUS U
MHUTpaLniil
JKHBOTHBIX

71

Coo01mecTBo
OpPraHu3MOB —
OHOILIEHO3

72

DKocucTEMA KaK
OTKpBITas CHCTEMa




73

Kpyrosopot
BEILIECTB U OTOK
SHEpPIruy B
9KOCHCTEME

74

OCHOBHEBIE
[IOKa3aTein
3KOCUCTEMBI

75

DKOJIOTUYECKHE
UpaMU/IbI

76

N3menenuns
CO0O0IIECTB —
CYKIIECCUU

77

[Tpupoansie
9KOCUCTEMBI.
DKOCHUCTEMBI 03€p
U peK. DKOCUCTEMBI
MOpEN U OKEaHOB

78

[Tpupoansie
9KOCUCTEMBI.
DKOCHUCTEMBI
TYHJIp, JIECOB,
CTeney, MyCThIHb

79

AHTpPONOreHHbIE
9KOCUCTEMBI

80

YpO0o3KOCHCTEMEI.
[IpakTnueckas
pabota «M3yuenune
U ONUCaHne
ypOOIKOCUCTEMBIY

0.5

81

3aKOHOMEPHOCTH
dbopmupoBaHus
OCHOBHBIX
B3auMOJICUCTBUHI
OpPraHU3MOB B
9KOCHCTEMAX

82

MexaHu3Mbl
BO3JECHCTBUSA
3arpsA3HEeHUI
Pa3HBIX TUIIOB Ha
cyOOpraHu3MeHHO
M, OpraHU3MEHHOM,
NONYJSLIMOHHOM U




3KOCUCTEMHOM
YPOBHSIX

83

buocthepa —
oO1IerIaneTapHas
o0omnouka 3emiu

84

VYuenne B. U.
Bepnanackoro o
ounochepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ouocdepsl

86

Kpyrosopots!
BEIISCTB U
OHMOreOXNMHYECKHE
LIMKJIBI

87

30HAJIILHOCTD
ounochepsl.
OCHOBHBIE OMOMBI

CyILIn

88

YcToliuuBOCTH
o6uocdepsl

89

DKOJIOTHUECKHUE
KPU3HUCHI U UX
HpI/I‘-II/IHBI

90

BosaelictBue
JeJoBeKa Ha

ouochepy

91

AHTpPOIIOT€HHOE
BO3JICHCTBUE Ha
pacTUTENBHBIN U
JKUBOTHBIN MUP

92

OxpaHna npupo/isl

93

OcHoBHBIE
MPUHIIUIIBI
YCTOMYUBOIO
pa3BUTHUA
YeJIOBCUCCTBA U
MPUPOIBI

94

PanmonanpHoe
MPUPOIOTIONB30BAH
W€ W COXpaHEHHE
OMOJIOTUYECKOr0




pazHooOpa3us
3emiu

95

O6o0061eHne 1o
TeEME
«MHKpO3BOIIIOLUSA
U €€ pe3yabTaThD)

96

0O0001enue Mo
TeMe
«MakposBoJronus
U €€ pe3yabTaThD)

97

0O0001esue 1Mo
TeMe
«IIpoucxoxaenue
Y pa3BUTHE KU3HU
Ha 3emiie»

98

0O0001eHue 1Mo
TeEME
«IIpoucxoxaenue
YeJI0BEKa —
AQHTPOIIOrEHE3)

99

0O0001eHue 1Mo
TeMe «DKOJIOTHS —
HayKa o
B3aMMOOTHOIIICHUS
X OpraHU3MOB»

100

0O0001eHue 1Mo
Teme «Oprannusmsl
U cpelia OOUTaHHS»

101

0O0001enue 1Mo
TeMe «DKOJIOTHS
BHJIOB U
MIOIYJISIL A

102

0O0001eHue 1Mo
teme «buochepa —
riaobanbHas
9KOCHCTEMAY

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

102

7.5







YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET






