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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ydebHOMY mnpenmety "buonorus" (manee - Ouosiorusi) Ha
YpOBHE cpenHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit denepanumy,
®I'OC COO, KoHuenuuu mnpenoaaBaHusi ydyeOHOro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHUN (penepanbHOi paboyell mporpaMmbl BOCIIUTAHHUS.

YueOubiii npeamer «buonorus» yriyonéanoro ypoHs usydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB MpeaMeTHoM obnactu «EcTecTBeHHO-
HayuHble mpeameTsl». CornacHo mnonoxenusm @OI'OC COO npodunbHbe
yueOHbIe TPEeIMEThI, U3y4aeMble Ha yriayOJEHHOM ypOBHE, SIBISIOTCS CIIOCOOOM
mupdepennmanmn  00ydeHUsT Ha YPOBHE CpPEIHET0 O0O0mero ooOpa3oBaHUS U
IpU3BaHbl OOECIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEIHHUM
O0IIMM, CPETHUM MPO(PECCUOHAIBHBIM U BBICIIUM 00pa3oBaHueM. B To e Bpems
KOKIABIH M3 O3TUX YYEOHBIX NPEIMETOB [JOJDKEH OBbITh OpPUEHTUPOBAaH Ha
IPUOPUTETHOE pEIIeHne 00pa30BaTEeNbHBIX, BOCIHUTATEIBHBIX W Pa3BUBAIOIINX
3aa4, CBS3aHHBIX C MNpoQopHeHTanneld O0OyJaIUXCI M CTUMYJIHPOBAHHEM
MHTEpeca K KOHKPETHOW O00JIaCTH HAy4YHOIO 3HAHMs, CBA3aHHOIO C OMOJIOTHEH,
MEAMIIMHOM, KOJIOTHEH, ICUXOIO0THEH, CHOPTOM WM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeObHOMY mnpenmety "buosoruss" naé€r npeacraBlieHHE O
HeNMu M 3aJadax M3y4deHus ydeOHoro mpenmera «buonorus» Ha yriyOoaéHHOM
YpOBHE, onpeaeIisieT 00s13aTesIbHOE (MHBAPUAHTHOE) MPEIMETHOE COJIepKaHUe, €T
CTPYKTYpUpOBaHHE [0 pas3feliaM U TeMaM, pacHpelelieHue M0 Kiaccawm,
PEKOMEHJIyeT MOCJIeI0BAaTeIbHOCTh HM3yU€HHUs y4eOHOro marepuana ¢ y4€ToMm
MEXMPEAMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTHKH Y4YeOHOTO Ipolecca,
BO3pPACTHBIX OCOOEHHOCTEHl oOyuawmmuxci. B mporpamme mno Ouosoruu
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH C HM3yuy€HHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Onarojgapss 4YeMy  IPOCMATpPUBAETCS
HAIpaBJIEHHOCTh HAa  TOCIEAyIOLIee  pPa3BUTUE  OHOJOTMYECKUMX  3HAHUM,
OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
IKOJIOTUYECKOTO MBIIUICHHS, TPEACTABICHUN O 3J0pOoBOM oOpa3e XH3HU, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpyXarouieil mnpupoaHoil cpeme. B
porpaMMe Mo OMOJIOTHH TaKKe MOKa3aHbl BO3MOXHOCTH yU4eOHOTO MpeaMeTa
«buonorusiy B peanmzanuu  Tpeboanuit DPI'OC COO k mMIaHUPYyEMbIM
JUYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yiabTaTaM OOydeHUs H B
(GOpMUPOBaHUN OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIHHOW  JEATEIBHOCTH
oOyJaroluxcs IO OCBOCHHUIO COJEp>KaHUS OMOJIOrMYecKoro oOpa3oBaHMs Ha
YPOBHE CpeAaHero o0Iero oopa3oBaHus.

VY4eOHnbiii peameT «buonorus» Ha ypoBHE CpPEIHEro OOIIeTo 0Opa3oBaHMS
3aBepllaeT Ouosoruueckoe oOpa3oBaHHME B IIKOJE W OPUEHTUPOBAH Ha



paciuimpeHue U yriayOsjeHue 3HaHWi OOyJaromMXcsi O >KMBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOM OHOJIOTHU, SMOPHOJIOTMH U OWOJIOTMH Pa3BUTHS,
TCHETHKH, CEJIEKIIUU, OMOTEXHOJIOTHUH, IBOJIIOIIMOHHOTO YUEHHS U SKOJIOTHH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIIEMY MOIyUYEHHUIO
OMOJIOrMYECKOro  00pa3oBaHUS B By3aX U OpraHu3alUsiX  CpPEIHEro
npodeccruonanbHoro odpa3zoBanusa. OCHOBY €ro COJEp X aHUsI COCTABISIET CUCTEMA
OMOJOTUYECKUX  3HAHUW, TIOJYYEHHBIX TMPU  HU3YYCHHH  OOYYarOIUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHUECKUX Pa3JeioB OMOJOTMHM Ha YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kimaccax 3Tu 3HAHUS MOJNYy4YalOT pa3BuTHE. Tak,
pacimiMpeHbl U YriIyOJieHbl OMONOrMYecKrWe 3HAHUS O PACTEHUAX, JKHUBOTHBIX,
rpubax, OaKTepusx, OpraHu3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHUS TPUKIIAHOTO U IIOUCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOJIb30BATh KaK OPUEHTHUPHI JJIA MOCIEAYIOLIErO
BbIOOpa mipodeccur. Bo3MoxkHa Takke HHTErpainus OUOJIOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMU OOYYAIOIIMMHUCA NPU HU3YUEHHUH
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o yudeOHoMy TmpeameTy "buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIH U JBOJIOUMOHHBIA TOIXOJbl K M3YyYEHHUIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCSl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTE€PHBIE AJI KUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpraHU3allliu, SBOJIIOLIMA OPraHUYEeCKOro MUpa Ha 3emiie,
COXpaHEHHusi OumoJIorMueckoro pasHooOpasus 1iaHetel. Tak, B 10 kmacce
W3Y4YalOTCSI OCHOBBI MOJICKYJISIPHOM M KIJIETOYHOW OHOJOTHMH, SMOpPUOJIOTUH U
OMONOTHH Pa3BUTHS, TEHETUKH W CENEKIIMH, OMOTEXHOJOTMH U CHHTETUYECKOM
OMOJIOTMH, AKTyalIU3UPYIOTCS 3HAHUS oOydaroumuxcst mo OOTaHUKE, 300JI0THH,
aHatomuu, Qusnonoruu uemoBeka. B 11 kiacce u3ydaroTcs SBOIIOINMOHHOE
y4eHHE, OCHOBBI KOJIOTHUH U y4eHHE 0 Ouocdepe.

VYueOnslii  npeamer  «buonorus»  npuzBaH  00€CHEUYUTh  OCBOCHHE
00yJaroIUMHUCs: OMOJIOTHYECKUX TEOPUN M 3aKOHOB, WACH, TIPUHILIAIIOB U MPABUII,
JIEXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTOOOpa3suuM M OCOOEHHOCTSX KIIETKH, OpraHu3Ma, MOMyJIsSIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBLIAIOIINXCS HAYYHBIX JOCTUKEHHSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIAIHBIX aCleKTax OMOJOTHYecKuX 3HaHuM. Jlis
pa3BUTHS M TOAJAEpX aHUS HUHTEpeca oOydaromuxcsi K OWOJOTMU Hapsaay co
3HAYUTEIBHBIM 00BEMOM TEOPETHUUYECKOrO0 MaTepuala B COJEPKAHUHU IPOrPAMMBbI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS M Pa3BUTHS
TOM WM WHOW 00JacTH OWOJIOrMM, BKJIAJJOM OTEUYECTBEHHBIX U 3apyOerKHBIX
yUEHBIX B PEIICHHE BAXKHEUIIINX OMOJIOTHUYECKHUX M SKOJIOTHUECKHUX TPoOIIeM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIQZICHHUE  OOYyYaIOUMMHUCS  3HAHUAMHU O  CTPYKTYPHO-(YHKIMOHAJIBHOU
OpraHM3allMd JKHUBBIX CHCTEM pA3HOIO paHra U MpPUOOPETEHUE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUA B (POPMUPOBAHMM MHTEpECA K ONpeenEHHON o0aacTu
npohecCHOHANBPHOM JESTENIbHOCTH, CBS3aHHOM ¢ OWONOrHel, WM K BBIOOPY
y4eOHOT0 3aBEeICHUS I MTPOJOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHuUS.

Hoctuxenne 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha
yri1yOJIEHHOM YpOBHE 00€CIIEUMBAETCS PELICHUEM CIETYIOIINX 3aau:

OCBOEHHE OOYYAIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIENIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHUH, MHOTO00pa3vM M OCOOCHHOCTAX OHMOJIOTMYECKHX CcHUCTeM (KIIeTKa,
OpraHu3M, MONyJsALus, BUA, OMOreoneHos3, ornochepa); 0 BbIAAIOMIUXCSA OTKPBITHIX
Y COBPEMEHHBIX MCCIIEJOBAHUSAX B OMOJIOTUU;

O3HAKOMJIEHUE OOYYaIOIIMXCS C METOJAaMU TIO3HAHUS KUBOM MPHUPOAIBL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMU  OWOJIOTUYECKUX HayK (MOJIEKYJSIpHOM H
KJIETOYHOW OuOoJoruu, 3MOpPUOJIOTUM U OWOJOTHM PpPa3BUTHs, TEHETHUKU W
CEeJIEKIIMM, OWOTEXHOJOTUM M CHUHTETHUYECKON OHOJOTHH, NaJeOHTOJIOTHUH,
DKOJIOTUH);  METOJaMU  CaMOCTOSITEIBHOTO  MPOBEACHUS  OMOJIOTMYECKUX
UCCIENOBAaHUM B Jabopatopud W B 1OpupoAe (HaOMOAEHUE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaZicHMEe OOy4YalIMMHUCA YMEHHUSMHU: CaMOCTOSITEIbBHO  HaxOJUTh,
aHAIM3UPOBaTh M HCIOJb30BAaTh OHOJOTMYECKYI0 HH(OpPMAIMIO; IMOJIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CHMBOJMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM W COLUMAJIbHO-3KOHOMUYECKHMMH U  3KOJIOTMYECKUMU
npobjieMaMy 4YeJIOBEUECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBHOCTH IO
OTHOILIEHUIO K OKpYXarouleil NpupoIHOM cpene, COOCTBEHHOMY 310POBBIO U
3MI0POBBIO  OKPYXKAlOIUX  JIOJIeM; OOOCHOBBIBAaTH M COOJIIOAATh  MEpHI
npo@HIIaKTUKKA WH(EKIIMOHHBIX 3a00J€BaHUN, NIPAaBUiIa MOBEACHUS B MPHUPOJAE U
oOecrieueHus 6€30MaCHOCTH COOCTBEHHOM KU3HENESATEIBHOCTH B YpPE3BBIUANHBIX
CUTyallUsIX ~NPUPOJHOIO M  TEXHOIEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIOIIMXCSl UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMN
B IMpoIleCCeé 3HAKOMCTBAa C BBLAAIOUIUMUCSA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €0 MpoOJeMaMu, METOJ0JIOTHeH
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IPOBEICHHUS AKCIIEPUMEHTAJIbHBIX
UCCJIEIOBaHUM, perieHus] OMOJIOrMYECKUX 3a/1a4, MOJEIMPOBAHNS OMOJOTHUYECKIX
00OBEKTOB U MPOIIECCOB;



BOCIIUTAHWE y 0O0YYAIOMIUXCS IIEHHOCTHOTO OTHOIICHUS K JKMBOW MPUPOJE B
1EJIOM U K OTJIETLHBIM €€ 00beKTaM U SIBICHUSAM; (DOPMHUPOBAHUE DKOJIOTHUECKOM,
IFeHEeTUYECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl TOBEACHHS B  IPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOyYaroNIUMUCS  KOMIIETEHTHOCTH B palMOHAIBLHOM
MPUPOJIONIOIB30BaHUU (COOJIIOAECHUE TMPaBWI TMOBEACHUS B MPUPOJE, OXPaHBI
BUJIOB, IKOCUCTEM, Onochephl), COXpaHEHUH COOCTBEHHOTO 37I0OPOBBSI M 370POBBS
OKpYXXarolux  Jiroaer  (cobmogeHuss Mep NpoduIakTHUKA — 3a00JICBaHHM,
oOecrieyeHue OE30MaCHOCTH >KU3HEACSATENIBHOCTH B UYPE3BBIYANMHBIX CUTYAIUSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAaHUS
OMOJOrMYECKUX 3HAHUIA U YMEHUH B IOBCEAHEBHOM JKU3HMU;

CO3JaHUE€  YCIOBUM I  OCO3HAHHOrO  BbIOOpa  OOydarouuMucs
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
MOCJIEYIONIEMY TPOQPECCHOHATIBHOMY CaMOOMPEIETICHUI0, B COOTBETCTBUU C
WHIUBUTyIbHBIMIA WHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO11ee 4ynca0 4acoB, OTBEACHHBIX HAa U3y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
YpOBHE CpeaHero obmiero odpazopanus, coctapiser 204 yvaca: B 10 kmacce — 102
yaca (3 yaca B Hezieno), B 11 kimacce — 102 vaca (3 yaca B Hezielio).

Ot60p opraHu3alMOHHBIX (OPM, METOJIOB U CPEICTB OOyueHHUS OUOJIOTUHU
OCYIIECTBIISETCS ¢ YYETOM CHenu@UKN ero COoJAep)KaHWs W HAMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTMYECKOTO0  00pa30oBaHUS B OpPraHU3ANMIX  CPEIHETO
po¢eCCHOHAIBHOTO M BHICIIIETO 00pa30BaHMS.

O0s13aTeIbHBIM YCIIOBUEM MPU O0OYYCHUN OHMOJIOTHH Ha yriayOJIEHHOM ypOBHE
SBIIICTCSI TIPOBEJICHUE JTA0OOPATOPHBIX M TPaKTHYECKUX paboT. Takke ydactue
OOyYaroIMXcsl B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIICOBATEIBCKUX PadoT,
TEeMaTHKa KOTOPBIX OMNPENCISAETCS yYUTEJIeM Ha OCHOBE  HMMECIOITUXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBU.



COJEPXAHUE OBYUYEHUA
10 KUIACC

CopnepkaHue TporpaMMbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyaapcTBeHHou utoroBoit arrecraruu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas OMOJIOTHST — KOMIUICKCHAs Hayka. Kpatkast ucropusi pa3BuTHS
Ouosiornu.  buosorndyeckue HaykKd U HM3y4aeMble ~ UMH  OPOOJIEMBI.
dyHIaMEHTalbHbIEC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE MCCIEAOBAaHUSA B
OMOJIOTHH.

3HayeHue OMOJIOTHH B (POPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYyUHOU
kaptuabl mupa. [Ipodeccuu, cBsizaHHble ¢ Ouosorveil. 3HauyeHHWEe OWOJIOTHH B
MIPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SIUCTBE,
IIPOMBILIJIEHHOCTH, OXPAaHE IPUPOBL.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. /lapBuH,
VY. TI'apseut, I'. Mennens, B. 1. Bepnanckui, U. I1. I1aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, /. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBs3b OMOJIOTMHM C JIPyrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl M UX H3YUYeHHE

KuBble cucTteMbl Kak TpeaMer uzydeHusi Ouonoruu. CBOWCTBA IKUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO0 COCTaBa, MJUCKPETHOCTb M LEIOCTHOCTS,
CI0KHOCTh M YIIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHW3alHus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMi JKHUBBIX CHUCTEM: MOJICKYJSIPHBIM, KIJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MOIYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(bnoreonenoTnyeckuit), OmochepHbiii. IIporecchl, NPOUCXOAAIIHE B IKHBBIX
cucremax. OCHOBHBbIE MpU3HAKU KUBOro. JKu3Hb Kak (opma CyliecTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,KuBbl€ CUCTEMbI Ha pa3HBIX YPOBHAX OpraHUA3aLINH.

N3yuenne XKuUBBIX cucTeM. Meroasl Ouosiornyeckoil Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanu3. [IoHaTHe 0 3aBUCUMON U
HE3aBUCUMOM TmepeMeHHOoW. [lnmanupoBanune »skcnepumenta. IloctaHoBka wu
npoBepka rumnore3. HyneBas runotesa. [loHsaTre BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouosnormdeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH TMOJYyYEHHBIX
pe3ynbraToB. [lpuumHBI HCKaxkeHUs pe3ynbTaroB 3kcnepuMmenta. [lonsThe
CTaTHCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TPU3HAKK >KU3HWY, «bronornyeckue
cucteMmbl», «CBOWCTBAa KUBOW MaTepum», «YPOBHH OpraHU3alUUd KUBOU
npuponb», «CTpoeHHE >KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJloBeuecKoro opranuszmay, «buoreornenos», «buocdepay, «Metoabl
V3y4YEHUS JKUBOU MPUPOJIBI».

O6opynoBanue:  jmabopatropHoe  O0OpydOBaHHWE ISt MIPOBEICHUS
HaOJI0/ICHU, N3MEpPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnosp30BaHWE PA3IMYHBIX METONOB IpHU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTku

Knetka — CTpyKTypHO-(QYHKIIMOHAJIbHAS e€QuHUIA kuBoro. Mcropus
oTKpbITUs KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. lneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KIETOUHOM
TEOPUH.

Metoasl  MOJEKYISIPHOM W KJIETOYHOW  OHMOJOTMHM:  MHKPOCKOIIHS,
xpoMarorpadusi, 37aeKTpoPope3, METOJ MEUYEHbIX aTOMOB, Iud@epeHnnanTbHoe
HEeHTpUYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @Qurkcupo8aHHwix
K1emokK. DIEeKTpoHHass MUKpockonus. Kougokanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. IllIBann, M. [lIneitnen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHne MeETOAOB KIETOYHOU OHOJIOTHH
(xpomatorpadusi, snekrpodopes3, auddepeHnranIbHOe EeHTPpUPYrupoBaHue,
ITLIP)».

Tema 4. Xumu4eckasi OpraHu3anus KJIeTKH

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bona u €€ posnb Kak pacTBOpPUTENs, peareHTa, y4acTU€ B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpEryisiiuu. MuHepaibHble BEUIECTBA KJIETKU, MUX OHUOIOruyeckas
poJb. PosIb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKH. buonornueckue mnoauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuunas
CTpyKTypa Oenka, menTHAHas CBsS3b. BTopuYHas, TpeTHYHAsl, YETBEPTHUUHAS
cTpykTypbl. Jlenarypamusi. CBoiictBa OenkoB. Kiaccudukanus  OenkoB.
buonornyeckue Gpynkiuu 6enkoB. /Ipuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXaPUIbl U MOTUCAXAPUIbIL.
O6mmii 1maH crpoeHuss U (QUBUKO-XUMHYECKHE CBOWCTBA  YIJIE€BOOB.
buonornyeckue GyHKIMM YTIIE€BOIOB.

Jlutunpl. M'uapodunsHO-TUApOdOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurnuuepunsl, (ochonunuasl, BOCKH, CTEpouibl. buomornyeckue QyHKIIHH
aunuoB. OO1Me CBOKWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYy4eCTh, CIIOCOOHOCTH K
caM03aMbIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxnennoBsie kucnorsl. JJHK um PHK. CTpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. lpuanun xommuiemenTapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBotinas cnmpans. MectoHaxoxaeHue u omomorndeckune ¢yaknuu JJHK.
Bune PHK. ®yuknnu PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBa3u B MoJiekyie ATO.
buonornyeckue pynkuun AT®. BoccTanoBieHHbIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. /pyeue Hyxneozuompugpocghamer (HTD). CexBenupoBanue JHK.
Memoowl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoOJOTHs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCTEAOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYphl Ouomolekyn. Modenuposanue
CMPYKMypsl U QYHKYUL OUOMONIEKYN U Ux Komniekcos. Komnviomepuwiii ouzatin u
OpeanuyecKull cunme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpersr: JI. [Tomunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinuH,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XUMHAYECKHX DJIEMEHTOB B HEKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckass TabnuIla XUMUYECKHX DSJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOIbI», «BellecTBa B cOCTaBe OpraHu3sMoBy», «CTpoeHHe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€TKOBOM MOJEKYJb», «CTpOeHHE MOJEKYI
yrieBooBy, «CTpoeHne MOJIeKyll JunuaoB», «HyKIEenHOBBIE KUCIOTHDY,
«Ctpoenue monekyinbl ATD».

OO0opynoBaHue: XuMUYecKas ocyjia 1 000pyAOBaHHE.

JlabopaTtopnasi pa6ora «OOHapykeHHE OEIKOB C MOMOIIBIO Ka4eCTBEHHBIX
peaKIuii».

JlaGoparopnass  padora  «lccrmenoBaHWe€ — HYKJIEHMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIMHU KJIETKH

Tumel KIETOK: JyKapuoTHYeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GbyHKUHOHATIbHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapruoTuueckoil kietku. Kiierounas creHka OakTepuil u apxeil.
OcoOE€HHOCTH CTPOECHHSI TeTepOTPOPHONW U aBTOTPO(YHON MPOKAPUOTHUECKHUX
KJIETOK. MecTO U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenue " (GyHKIHMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[Inazmatnueckas wmemOpana (masmaiieMma). CTpykTypa — IIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IIa3MaTUUYECKYI0 MEeMOpaHy: MacCUBHBIM
(muddy3us, obneru€nnas muddysus), aKTUBHBIN (TEPBUYHBIH W BTOPUYHBIM
aKTUBHBIN TpaHcropT). Ilomynponuniaemocts MemOpanbl. PaGora HaTpuii-
KaJMEeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (aronuTo3. Dk3o1uTto3. Kierounas
crenka. CTpykTypa U GyHKIIMH KIETOYHOM CTEHKH pacTeHUH, TPUOOB.

[uromnasma. [{urozomns. [lutockener. [IBuxkenue nurorazmbl. Opranou bl
KieTku. OgHOMEMOpaHHbIE OPraHOWIbl KIETKH: SHJOIUIa3MaTHYeCcKas CeTh
(BIIC), anmapar ['onbaxu, JTU30COMBI, UX CTpoeHHe U (PyHKIMU. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUJOB KJIETKU. CTpOCHHE TPaHyJSIPHOTO PETUKYIyMA.
Mexanusm nanpaenenusi 6eakos ¢ IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [mangkuii  (arpaHyJfisipHBIM)  3HAOIIA3MATUYECKHIMA
petukynyM. CekperopHas ¢yHkius anmapara ['onbmku. Moougurkayusa 6enrkos 6
annapame [onvoxcu. Copmuposka 6Genxog 6 annapame I onvoocu.Tpancnopt
BEIIECTB B KJIETKE. Bakyosin pacTuTenbHbIX KIETOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MHUTOXOHIPHUH,  IUIACTHUJIBIL.
Ilpoucxoorcoenue mumoxonopuui u niacmuod. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne u GyHKIMM MUTOXOHApUM W mmactui. llepBuunbie,
BTOPUYHBIE W  CJOXHBIE  IJIACTUABI  (POTOCHHTE3UPYIOUIUX  DYKAPUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, IEHKOTIIACTHI BHICIIIMX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHue M (QyHKIMH HEMEMOpaHHBIX
OpraHOUIOB KJIETKH. Pubocomsl. IIpomesicymounvie Gunamenmeol.
MukpodunamenTsl.  AkmunogviemMukpoguiamenmol.  MBbIIIEYHBIE  KJIETKHU.
AxmuHosble KOMNOHeHmbl HembluieunblX Kiemok. MuxkporpyOouku. Kierounsiii
neHtp. CTpoeHuUE ¢ JBHXKEHHE JKTYTUKOB W pecHUYeK. MuUkpoTpyOouku
uuToruiasmel. LlenTpuons. benku, accoyuupoéanHvle ¢ MuxpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XPOMATHH, KapuoILIa3Ma, SAPBIIIKA, UX CTPOCHHUE U
byakuun. SnepHsiii O6enKoBBIM MaTpUKC. [IpocTpaHCTBEHHOE PaCTHOIOKEHHE
XpOMOCOM B HUHTepda3zHOM siape. IJyxpomamuu u 2emepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuxa si0epHou o000710uku 8 mumose. AHoephbiii
Mparcnopm.

Knerounbie BxatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKApUOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHON).

JdemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpO€HHE HYKapHOTUYECKOM KIETKW», «CTpoeHue
JKUBOTHOW  KIEeTKW», «CTpO€HUE  pacTUTENIbHOW  KIEeTKu», «CTpoeHue
MUTOXOHAPHUI, «Aapo», «CTpoeHre NPOKapUOTHIECKOU KIETKNY.

OOopyoBaHHE: CBETOBOM MHUKPOCKON, MHUKPONPENAPAThl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPONPENapaThl OaKTepHUaIbHbIX KIETOK.

Jlabopatopnass padora «M3yueHue CTpOEHHMS KIETOK pPa3IUYHBIX
OpTaHU3MOB.

IIpakTuyeckas padora «/3yueHue CBOWCTB KIECTOYHOW MEMOPAHBD».

Jlabopatopnass padora «liccinenoBanue Ia3Moiu3a W JAEMIa3MoJid3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass pabdora  «/3ydyeHue  JBMXKEHUS  LMUTOILUIa3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpallleHNe JHEPTUH B KJIeTKe

AccUMHUIIALINS M AUCCUMUWIISIIIUS — JIBE€ CTOPOHBI MeTabonau3ma. Turbl oOMeHa
BEILIECTB: aBTOTPOPHBIN U TeTepoTpOodHBIA. YdacTHE KHUCIOpOoJa B OOMEHHBIX
npoueccax. OJHepreTudyeckoe ooOecrieyeHue KieTku: mnpeBpaiieHue AT B
oOMeHHbIX Tporeccax. DepMeHTATUBHBIA XapakTep peakiuil KJIETOYHOIrOo
Metabonuzma. DepMeHTh, MX CTPOCHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPraHMYECKUX KaTaiu3aTtopoB. bemku-
aKTUBATOPHI U OCJIKU-UHTHOUTOPHL. 3aBHCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEUIECTB B KieTke. POTOCHUHTES.
AHOKcuceHHbIll U OKcuceHHblll omocunmes y obaxmepuu. Ceemocobuparowjue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Polib XJIOPOIIACTOB B MpoOIecce
dotocunrteza. CreroBast u TeMHOBas ¢daszbl. Pomoodsixanue, Cs., Co. u CAM-munsi
gomocunmesa. IlpogyKTuBHOCTh (QoTOCHHTE3a. BrusHue pa3nuuHbIX (PaxToOpoB
Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHUE (DOTOCUHTESA.

XEeMOCHUHTE3. Pa3Hoob6paszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTepuu, >XKelie300aKTepuu, CEpoOaKTepUu, BOJOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHHTE3A.

AHaspoOHbIe opraHu3Mbl. Bumsl Opokenus. [IpogykTsl OpokeHUS U WX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHW3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OpTaHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTtenbHbIN dTaM. ['HKoIN3 — 6ECKUCIOPOIHOE PACIICTICHUE TIHOKO3HI.

buonornyeckoe oKUCleHHEe, WIH KIETOYHOE AblxaHue. Poab MuTOXOHApPUI B
npoliieccax Onosoruyeckoro okucieHus. [uknnueckue peakiuu. OKUCTUTENBHOE
bochopunupoBanue. Duepeus memopanno2o epaouenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwi. [IpenmyniecTBa a’dpoOHOTO MYyTH
oOMeHa BellecTB nepes aHa3pOOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JleMoHCTpanun

[Toptpetst: k. [lpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCUHTE3Y, « IHEPTETUUECKU 00MeH», «brnocuHTe3
oenka», «Ctpoenue pepmMeHTa», «XEeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 000PYIOBaHUE MJIsi MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTtopnass paGora «/I3yueHue  KaTaJIUTUYECKOM  aKTHUBHOCTHU
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlabopaTtopuass paGora «M3yueHue (HEepMEHTATUBHOIO PpACIICIIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass padora «CpaBHeHHUE TMpOIECCOB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacieacrBenHass uHGoOpMalus U peaju3anus eé B KiIeTKe

Peakunn MarpudHoro cuHres3a. [I[pyHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIO cUHTe3a. Peanu3anus HacnencTBeHHOM MH(opmanuu. I'eHeTnyeckuii

KOJ, ero cBoucrBa. Tpanckpunums — marpudHbid cuHTe3 PHK. ITpuHnmmsr

TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xniemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTese Genka.
VYcnoBus Ouocunte3za Oenka. KomgupoBanue amMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzaius TeHOMa y
MPOKApUOT U 3YKApUOT. Perynsinus akTUBHOCTH T€HOB y MpokapuoT. ['mmoresa
onepoHa (®. XKaxo0b, XK. Mano). Morexynsapuvle mexaHuzmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynauuss 0OMEHHBIX
MPOLIECCOB B KJeTKE. KileTOUHbBIN roMeocTas.

Bupycel — HekeTounbie (hOpPMBI )KU3HU U O00IHUraTtHbie mapa3utsl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, 6baxmepuogpacos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasa.

Bupychbie 3a0oneBaHusl 4eoBeka, kuBOTHbIX, pactenuit. CITNJl, COVID-
19, cormanbHbIe U METUITUHCKUE TIPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz oonvuiux maccugsos («bigdatay)
CmMpYKmypHulx buonoeudeckux oannvix. Hanomexnonocuu 6 buonozuu u meouyune.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobvt 0ocmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsr: H. K. Koubos, 1. 1. IBaHoBCKHIA.

Tabnuiel 1 cxemsl: «buocunTte3 Oenkay, «I'eHeTnueckuit Koy, «Bupyce,
«baktepuodarm.

IIpakTnueckas padora «Co31aHue MOJIETIN BUPYCa».

Tema 8. ZKn3HeHHBIN UK KJIETKH

Knetounsli 1uki, ero mepuonbl W peryisius. WHrepdaza u MUTO3.
Oco0OeHHOCTH TpoIleccoB, MpoTekaronmx B uHTepdase. IloaroroBka KIeTKH K
nenenuto.  [IpecunTeTnyeckuii  (MOCTMUTOTHYECKHN), CHHTETUYECKUH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) IEpUOBI UHTEP(hA3HI.

Martpuunbin cunre3 JHK — pemmkanus. IIpunnunsr permmumkanuu JHK:
KOMIUJIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUIIAPAIUICIIBHOCTb.
Mexanusm perukanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u
TeoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTum. JIAmiougHeii u
rariougHbeli  HaOOpel XpomocoM. ['omonornuyneie XpomocoMsbl. [lonoBbie
XPOMOCOMBI.

Henenne wierku — wMuro3. CTaguum MHUTO3a M MOPOUCXOASUIME B HHUX
nporeccel. Tunbel Muto3a. KapruoknHe3 u nuToknHe3. buonornyeckoe 3HauyeHHE
MHTO3a.

Perynsinmss MATOTHYECKOTO LMKIA KIETKH. [Iporpammupyemas kieTouHas
rudesb — arnornTo3.

Knerounoe smpo, XpoMocoMbl, (yHKIIMOHAIbHAs TEHOMHKA. Mexanusmobl
npoaughepayuu, ougpgepenyuposku, cmapenus u eubeau xkiemok. «l{ugposas
KllemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxembl: «KU3HEHHBIM MUK KIETKN», «Muto3», «CTpoeHue
xpomocom», «Permukanusa JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIETKaxX
KOPEIIIKa JTyKay.

JlabopaTropnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax».

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpEapaTax).

Tema 9. CTpoeHue u QyHKIHU OPraHU3MOB

buonornueckoe pazHooOpasue OpPTraHUu3MOB. OIHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOCHHSI U JKU3HEACATEIHHOCTU OJHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHBbIC TPHUOBI, OJHOKICTOYHBIC
BOJIOPOCIH, APYTr€ NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3anMoCBs3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucTeMsl opranos. OpraHnusm Kak eirHoe nenoe. I'omeocras.

Tkanu pacteHuit. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBaTebHasl,
IOKPOBHAs1, IPOBOJMAIIAsl, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTpPOECHMS,
(GYHKIMI 1 pacmonoKeHHs TKaHel B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KMBOTHBIX TKAHEW: JIIHUTEIHAJIbHALA,
COCUHUTENbHAs, MbIlIeyHasi, HepBHas. OcoOEHHOCTH CTpoeHHs, (QYHKUUN H
pAacIIOIOKEHUA TKaHEH B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M TI'€HEpATHBHBIE OpraHbl pacTteHud. OpraHsl u
CUCTEMBI OPTraHOB KUBOTHBIX M 4eJIOBeKa. DyHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl OJHOKJIETOYHBIX M
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUU ckeneT. CTpoeHue u
THUIIBI COCUHEHUS KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amME0OUTHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUME MHOTOKJIETOYHBIX PACTEHUM:
TPONU3MBI M HACTUM. JIBHJKEHME MHOTOKJIECTOYHBIX JKMBOTHBIX M 4YeEJIOBEKa:
MblleyHas cuctema. Peduiekc. CkeneTHble MBI U UX padoTa.

IIutanue opranusmoB. Iloryomenne BOABI, YIIIEKUCIONO Tasa U
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. [IlnTaHue KUBOTHBIX. BHYTpHUIIONIOCTHOE U
BHYTPUKIIETOYHOE NHUIIeBapeHue. lInTtaHne NO3BOHOYHBIX JKMUBOTHBIX. OTHEIbI
MUIIEBAPUTENBHOrO TpakTa. [lnmeBaputensHble xene3pl. [IumeBapuTenbHas
CUCTEMA YEJIOBEKa.

Jpixanue opranu3mMoB. [[pixanue pactenuid. J[prxanue »uBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixaHue. /[prxaTenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHUE CTPOEHHs JIETKUX ITO3BOHOYHBIX YKUBOTHBIX.
JlpixarenbHas cucTeMa 4elloBeKa. MexaHu3M BEHTWIALMH JIETKUX y ITUL] U
MIIeKonuTaomuX. Perymnsuus npixanus. JprxarenbHble 00bEMBI.

TpaHcrOpT BEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI PACTEHUMU.
TpancropT BemiecTB y JKHMBOTHBIX. KpOBEHOCHass cucteMa M €€ OpraHsbl.
KpoBeHocHass cuctema TI0O3BOHOYHBIX JKMBOTHBIX M 4enmoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyru KkpoBooOpaiieHusi. OBOIIOIHMOHHBIE
YCIIO’)KHEHHUSI CTPOCHUS KPOBEHOCHOM CHUCTEMBbI IMMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla u €€ peryJsiums.

Brigenenne y opraHu3MoB. BeineneHue y pacteHuil. BeineneHue y
#UBOTHBIX. CokpartutenbHble Bakyoiqu. Opranel BbiaeneHus. @OunpTpanus,
CeKpelrsi 1 00paTHOE BCcachIBaHME KaK MEXaHU3Mbl pabOThl OPraHOB BBIJIEICHHUS.
CBs3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIICIUTEIBHON cUcTeMaMu. Beiaenenne y



MMO3BOHOYHBIX JKMBOTHBIX M uejoBeka. [louku. Ctpoenne u (QPyHKITMOHHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHuM3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M UUCTHI MPOCTEHIMX. 3alldTa y MHOTOKJIETOYHBIX PACTCHH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJIHBIC.
3ammra opranm3Ma OT OojnesHei. MiMmyHHas cuctema denoBeka. KieTouyHwlid u
I'YMOPaJbHBIH HWMMYHHUTET. BpoXAEHHBIM M NpUOOPETEHHBIN CcrenupuIecKuit
UMMyHUTET. Teopusi KIOHaIbHO-celeKTuBHOr0o mMmyHurera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnaiurenbHbple OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JI€BaHU.

Pazmpaxxumocte ©  perynsiuvsi |y OpranusmoB. Paznmpaxxumocts y
OJHOKJICTOYHBIX OpraHu3moB. Takcucel. PaszapaxumMocts U perymanus y
pactenuii. PocToBble BelecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisiiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJIOIUOHHOE YCIIOKHEHHE CTPOCHHSI HEPBHOM CHCTEMBI
y SKUBOTHBIX. OTIEibl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Peduiexc u
pednexropHas ayra. besycinoBHble U yCIOBHBIE pe(IIEKCHI.

['ymopanbHas peryssinus M SHJIOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKA.
JKenespl HSHIOKPMHHOW CHUCTEMBI M HMX TOPMOHBI. J[elicTBME TOPMOHOB.
B3auMoCBsA3bp HEPBHOW U SHIOKPUHHON cucteM. [‘unoranamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubr u cxeMmbl: «OIHOKIETOYHBIC BOJOPOCTN», «MHOTOKIETOUHbBIE
Bojopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PACTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CcTpoeHue
HaceKkoMbIx», «Tkanu pacrenuit», «KopHeBble cuctemsbd», «CTpoeHUE CTEOIs»,
«CTpoeHue JHCTOBOM IUIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEJET 4YelIOBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CUCTEMA, «Koxay, «MBpl1euHas CUCTEMAY,
«BpraenurensHas cucrteMa», «IHAOKPUHHAs cucrtema», «CTpOEHHE MBIIILBIY,
«Ammynurer»,  «KumeuynomnonoctHeie», «(Cxema  NOUTaHUS  PACTCHUI»,
«KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX JKMBOTHBIX», «CTpOE€HME THUIPBI»,
«CtpoeHue minaHapum», «BHyTpeHHee cTpoeHue n0XAeBOro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema ssarymkum», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nruny», «HepBras — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedriexcey.



OO6opynoBaHH€e: CBETOBOW MHMKPOCKOI, MHUKpomOpenapaTbl OJHOKIECTOYHBIX
OpraHW3MOB, MHUKPOIIPENApAThl TKAHEH, PAKOBHHBI MOJUIOCKOB, KOJUIEKIIUH
HACEKOMBIX, UTJIOKOXHUX, UBBIE DK3EMIUIIPbl KOMHATHBIX PACTEHUMN, TepOapuu
pacTeHWil pa3HbIX OTACJOB, BIIAXKHBIC IMpPENapaTbl JKUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE IS IEMOHCTPAIMH MIOYBEHHOTO ¥ BO3YIIHOTO MMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia u OeJIKoB Moj AecTBUEM (HepMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUK OMBITOB IO U3MEPEHUIO KU3HEHHOM €MKOCTHU JIETKMX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHHM, MOJIENIA TOJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHUS».

Tema 10. Pa3mHo:keHue ¥ pa3BUTHE OPraHU3MOB

DopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrosioe (BKJIIOuYas BEreTaTUBHOE) U
nojoBoe. Buuabpl  0ecrnoiioro  pa3MHOXKEHHUS: TOYKOBAHHWE,  CIOPYJISALNS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmHokeHue. [lonoBeie KieTKM, Wiau rameTsl. Meio3. Craguu
Mmeiio3a. [loBenenne xpomocom B menose. Kpoccunrosep. buonornueckuii cMbIca
M€i103a M IMOJIOBOro Impouecca. Meio3 M €ro MeCTO B KWU3HCHHOM LHKJIIC
OpTaHU3MOB.

[IpenzaponsiiieBoe pa3sutue. ['amerorenes y xuBOTHbIX. [10JI0BBIE JKeENE3HL.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KJIeToK. Criepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnoA0TBOpEHUE W SMOPUOHAIIBHOE pa3BUTHE >KUBOTHBIX. (CrocoObl
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHST — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha u3 2na8HLIX NPOOIEM IMOPUOIOCUL.
Konyenyuss mopgocenos u mooenu mopgoeeneza. Cramuu >MOpHOTECHE3A
KUBOTHBIX (Ha npumepe Jarymku). [IpoOnenme. Tunsl  apoOneHwus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobnenue. bnacmyna, munuvl
onacmyn. OcoOCHHOCTH APOOJICHUS MIICKOMUTAIONIMX. 3apPOJBIIIEBLIC JINCTKH
(ractpynsiuus). 3akiiaika OpraHoB M TKAHEH U3 3apOo/IbIIIEBbIX JIUCTKOB. B3auMHoe
BIUSHAE 4YaCTel pPAa3BUBAIONIETOCA 3apojbiiia (IMOpUOHANBHAS WHIYKITUS).
3akyagka IUlaHA  CTPOCHUSA JKMBOTHOTO Kak  pe3yJbTaT  HMEpPapXUUECKUX
B3aMMOJICUCTBUI TeHOB. BiusHue Ha SMOpHOHAIBLHOE pPa3BUTHE PA3ITUYHBIX
(haKTOpPOB OKpYKAIOIIEH CPebl.

Poct u pasButue xuBOTHBIX. [locTomMOpuonanbHbiii nepuon. I[lpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOUHBIX H
MMO3BOHOYHBIX JKUBOTHBIX. buosiorndeckoe 3HaueHHE MPSMOr0 W HEMPSMOIo



pPa3BUTHS, UX PACOPOCTPAHEHHUE B Mpupojae. Tumbsl pocrta KUBOTHBIX. DakTOphI
pEryJsiiiy pocTa >KUBOTHBIX U yesioBeka. CTaiuu MoCTAIMOPUOHATIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [leproasl oHTOreHe3a yenopeka. CTapeHue U CMEPTh KaK
OMOJIOTUYECKHE TTPOLIECCHI.

Pasmuoxenne u passutrue pacteHuil. ['ametodutr u cmopodut. Meiio3 B
KU3HEHHOM 1MKJe pacteHuil. OOpa3zoBaHue crop B TIpolecce Mekosa.
['ameTtorene3 y pacreHuid. OIUIOJOTBOPEHWE W PAa3BUTHE PACTUTENIbHBIX
opraHu3MoB. [[BoiiHOe OII0IOTBOpPEHHUE y IIBETKOBBIX pacTteHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBbl PETYISALIUA OHTOT€HE3A Y PACTEHUNA U dKUBOTHBIX.

JleMoHCTpanumn

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHOe pa3MHOXKeHUE», «TuUMbl 0Oecroynoro
pasMHOXEHUD», «Pa3MHOXEHME XJIIAMUIOMOHAIbDY, «Pa3MHOKEHUE HBIJICHBD,
«Pa3MHO)eHue Tuapby, «Menosdy», «XpoMocoMmel», «l'amerorene3», «CTpoeHue
ANUEKIETKH U crepmaro3onaay, «OCHOBHBIE CTaauu OHTOreHesay, «lIpsmoe u
HENpsAMOe pa3BuTue», «Pa3BuThe MalCcKoro xyka», «Pa3Butue capaHum»,
«Pa3Butne JArymikm», «/{BOMHOE OIUIONOTBOPEHUME Y LIBETKOBBIX PACTECHUI»,
«CTpoeHue CeMsiH OJHOJIOJIBHBIX U JIBYJOJIBHBIX pacTeHUN», «KU3HEHHBIA UK
MOpPCKOM  KamycThD», <«OKW3HEHHBIM [UKI MXa», <«COKU3HEHHBIM LUK
MManoOpPOTHUKA», « KU3HEHHBIN IIUKI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparsl SMUIEKIECTOK U
CIIEpMaTO30U10B, MOAENb «L{UKIT pa3BUTHS JISATYILLIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpEenapaTax.

IIpakTnueckass padora «BbisiBIEHHE NPU3HAKOB CXOACTBA 3apOJbILIEH
ITO3BOHOYHBIX KUBOTHBIX).

Jlaboparopnass padora «CTpoeHHE OpPraHOB pPAa3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTmka — Hayka O HACJEJACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hctopust cTaHOBIEHHS W pa3BUTUS TE€HETUKM Kak Hayku. Paboter I,
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padorer H. K. KonenioBa, H. 1. BaBunonra, A. H. benoszepckoro, I'. JI.
Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TEHbI, AJIbTEPHATUBHBIC TMPU3HAKU, JTOMUHAHTHBI W PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YACTAs IUHUS, THOPU/IBI, TEHOTHI, (PEHOTHII.



OCHOBHBIE ~ METOABl  TE€HETUKU:  THOPHUAONOTMYECKUN,  ITUTOJOTHMYECKUH,
MOJIEKYJISIPHO-T€HETHUECKU.

JleMoHCTpanun

[Hoptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
Tumodees-PecoBckuii.

Tabmunp! u cxemsbl: «MeToabl TeHETUKN», «CXeMbl CKPEIIUBAHUSY.

JlaGopaTtopnass padora «/[po3oduna Kak OOBEKT TI'€HETHUYECKUX

HCCIIETOBAHUN.
Tema 12. 3aKoHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBeiii 3akoH MenHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB nepBoro nokojeHus. [Ipapuino qomuHUpoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeluieHuss NpU3HakoB. ll{uTomorndeckrne OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [ unoresa 4ucToThl raMer.

AHanm3upyouiee ckpemuBanue. [[poMexyTouHbI XapakTep HacIeqOBaHUS.
Pacmierienre npu3HakoB IPU HEMOJIHOM JIOMUHUPOBAHUU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HAcJelIoOBaHUs ~ Tpu3HakoB.  lluTonorumyeckue  OCHOBBI  AUTHUOPUIAHOTO
CKpEILBaHUS.

CuernienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuenneHHoe
HACJIEIOBAHUE T'€HOB, HAPYILICHHWE CLEIUIEHUS MEXIy TIeHaMH. XPOMOCOMHAas
TEOPUS HACIIECACTBEHHOCTH.

I'enetnka nosa. XpoMOCOMHBIM MEXaHU3M ONPEAEIICHUS M0JIa. AyTOCOMBI U

MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN M reTeporameTHbId Moj. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak nenoctHasa cucrema. [meroTponusi — MHOXKECTBEHHOE JIECTBUE
reHa. MHOXECTBEHHbIM ajuienn3M. B3anMonencTBUE HeEayUIeNbHBIX T'€HOB.
KommiementapHocTs. Onmctas. [lomumepus.

['eHETMYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUW, JKMBOTHBIX M YEJIOBEKA, a
Takke (U3NOJIOTUUECKUX TIPOIIECCOB, IMOBEACHUS W KOTHUTHUBHBIX (DYHKIUH.
['eHeTrUeckre MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIHH
— Tapa3uT» U «XO35IMH — MHUKpOOWOM». ['eHeThyeckue acreKThl KOHTPOJS u
M3MEHEHUS HacJIeICTBEHHON MH(OPMAIUU B TOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMmoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibt u cxemsl: «llepBoiif 1 BTOpoit 3aKkoHBI MeHnmens», « TpeTuil 3akoH
MeHnnens», «AHanu3upyrollee CcKpelmuBanue», «HenoaHoe TOMHUHUPOBAHUEY,
«CrierieHHOE HacJeIoBaHWE TMPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun denoBeka», «Kapuotun npozoduib», «Kapuotunm nOTHIBD,
«MHOXeCTBEHHBIN ajiennu3m», «B3aumoielicTBe TeHOBY.

O6opynoBaHue: MoJelb JUIsl JIEMOHCTpAIlMM 3aKOHOB €AMHOO0Opa3us
THOpUIIOB TIEPBOTO TIIOKOJEHUS W PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACIEIOBaHUs IPU3HAKOB, MOJAEIb A
JIEMOHCTpAllMM CUECIUICHHOTO HACJIEOBAaHUS NPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zodumnay.

IIpakTuyeckass paGora «l3ydyeHue pe3ylbTaToOB  MOHOTUOPHUAHOIO
CKpEIIMBAHUA Y IPO30(DUITBD».

IIpakTuyeckas  padora  «M3yueHue  pe3yiabTaTOB  AUTHOPUAHOIO
CKpEIIMBAHUA Y TPO30(DUITBD».

Tema 13. 3axoHOMEpPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMIA W cpeAbl Npu  (HOpMUpPOBaHUM (PEeHOTHIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE MPU3HAKU. BuUbI
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHAS.

MopaudukanuonHass U3MEHYUMBOCTb. Poib cpenbl B (OpMUPOBaAHUU
MOAU(PUKAIIMOHHON M3MEHYMBOCTH. Hopma peakuuu mpusHaka. BapuanuoHHBIM
psan u BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MoauGUKAIIMIOHHON
M3MEHUYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOMCTBA FT€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUNTHYECKOM N3MEHUMBOCTH: KOMOMHATUBHAS, MyTAIlMOHHAS.

KomOunaTuBHas u3MEHYMBOCTb. Meio3 W TOJIOBOM MpolecCc — OCHOBA
KOMOMHATUBHOU U3MEHUMUBOCTH. POJIb KOMOMHATUBHON M3MEHYUBOCTH B CO3/IaHUU
Tr€HETUYECKOr0 pa3Ho00pa3us B Mpeiesiax 0JJHOrO BU/IA.

MyTanmoHHas W3MEHYMBOCTh. BHabl MyTalMi: TEHHBIC, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HUHAYUUPOBAHHBIE MyTallMU. SoepHble U
nurTorazMaTudeckue Myranud. CoMaThuyecKue U MOJIOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHUS MyTaluid. MyTareHbel W WX BIHUSHUE HA OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TOMOJOTUYECKUX PSAOB B
HacienctBeHHo m3MenunBoctd (H.M. BaBunor). BHesnepHas M3MeHYUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa U 3INULEHOMUKA, pPONb INUSEHEMUYeCcKUx ¢Hakmopos 6
HACNe008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmuiet w cxembl: «Buagsl  u3MeHunBOCTHY, «MoauduKalmOHHAS
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MCHYHUBOCTHY, «Meiiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a001eBaHUs YeIOBEKay, « BUIbI MyTaruiny.



ObopynoBaHue: *XUBbIe U TepOapHble SK3EMIUIIPl KOMHATHBIX pPacTEHUl,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHHWe BapuUallMOHHOTO psfa W
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Myrtauun y gpo3oduisl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka 4esioBeka

Kapuotnn wyenoBeka. MexayHapoaHas IporpaMma HCCIIEIOBAaHHUS T€HOMA
yernoBeka. MeTonpl  M3ydeHHMs TEHETHKM  4YEJIOBEKa:  T'€HEaJOTHMYeCKuM,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, NONYJIAIIUOHHO-CTAaTUCTUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKHM. CoBpeMeHHOE OIIPENICIICHHE TCHOTHIIA:
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YKCIIE C IIOMOIIBIO
[111P-ananu3a. HacneacTtBeHHbie 3a001€BaHUs YesioBeKa. [ eHHbIE U XPOMOCOMHBIE
OONe3HH 4YenoBeKa. boe3HW ¢ HacIeACTBEHHOM MPeapacnoioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKU B MPENOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a0oyieBaHUH 4esoBeKa. MeauKo-reHeTHUeCcKoe KOHCYJbTupoBaHue. CTBOJIOBbIE
KJIETKHU. [[OHSATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACTEKThl MCCIICIOBAHUN B
00J1aCTH peJaKTUPOBAHUSA F€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnueckre (akTOpbl MOBBIIMIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYecKOMYy U XMMHUYECKOMY 3arpsi3HEHHIO OKpykatouen cpenbl. ['eHeTnueckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKA K MaTOJIOTHUSM.

JlemoHcTpanuu

Tabmuubr 1 cxembl: «Kapuotun udenoBeka», «MeToabl U3yUYEHUS T€HETHUKU
yenoBeKkay, «I eHeTnueckue 3a00JI€BaHUS YEIIOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U AaHAIN3 POJIOCIOBHOMNY.

Tema 15. Cesnexkuusi Oprann3mMoB

JlomecTukanuss W CenekuMs. 3apOKICHUE CEIEKUWA W JIOMECTHKALHH.
VYuenue H. WM. BaBumoBa o IleHTpax nDpOUCXOXKIAEHUS W MHOr00O0pasus
KYJIbTYPHBIX pacTeHHil. PoJyib cenekuuu B CO31aHUM COPTOB PACTEHUU U IOPOL
#uBoTHBIX. CopT, mnopoaa, ImITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B
HaciaeAcTBeHHOM wm3MeHumBocth H. WM. BasumoBa, ero 3HaueHue sl
CEJICKIIMOHHOM pabOTHI.

MeTonbl ceneKIMOHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAcCOBBIA H
VIH/INBU1YaJIbHBIM. Drtanel KOMOWHAIIMOHHON CCJICKIIUU. HcnsiTanne
OPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C MOMOUIbIO OLIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTUITY ¢ nomoIbio aHanuza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJl  CENEKIIMOHHOM  padoThI.
PannanMOHHBIN U XUMUYECKUNA MyTareHe3 Kak UCTOYHUK MYTallUi y KYJIbTYPHBIX



¢opm opranusmoB. Hcrmonb30BaHME€ TEHOMHOTO PEJAaKTUPOBAHUS U METOJOB
pekoMmOuHanTHBIX JIHK 17151 momydenust icXxoAHOro MaTepurana ajisi CeJIeKIUU.

[Tonyuenune MTOJIUIIIIOUIOB. BryrpuBunosas rUOpUIN3aLINSL.
biu3koponcTBEHHOE — CKpemBaHue, wiM  UHOpuauHr.  HepoxactBeHHoe
CKpelniuBaHue, wid ayropuauHr. ['ereposuc um ero mnpuuuHbl. Mcmonab3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rubOpuauzanus. [Ipeomonenue Oecrimoaus
MEXBUJIOBBIX THOPUIOB. JlOCTHKEHUS CEJIEKIIUU PACTEHUHN U )KUBOTHBIX. «3enéHast
Dpesonioyusy.

CoxpaHeHHE U W3yYEHHE T'€HETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHH U
UX JUKUX PpOAWYEH  JUIA  CO3MaHusl HOBBIX COPTOB M TUOPHUIOB
CEIIbCKOXO3SIMICTBEHHBIX  KYJIbTYp. H3yuenue, coxpawenue u  ynpaseiexue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCBEEHHBIX U NPOMBICAOBBIX HCUBOMHBLX
8 Yeax VIYUUeHUs. CYuecmayoumux U CoO30anusi HO8bLX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUEeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCAe008aHUL,
nepeodosvlx uoeti U nepcneKmusHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpersr: H. U. BaBuios, 1. B. Muuypum, I'. /I. Kapneuenko, I1. I1.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOKIEHUS 1 MHOTO00Opa3usi KyJIbTYPHBIX
pacTeHuin», «3aKOH NOMOJOTUYECKHUX PSAIOB B HACJIEICTBEHHONW W3MEHUYHMBOCTIY,
«Metogpl cenexuun», «OtnanéHnas rudbpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3ydyeHue coOpTOB KyJIbTYPHBIX PACTEHHN U TIOPOJI
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHas padora «3ydyeHue METOI0B CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTEHUI.

Ikckypeusi «OCHOBHBIE METOJIbI M JOCTHMIKCHHUS CEJCKIUM PAacTeHUH |
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3sCTBO, B J1a00paTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorusi U CHHTeTHYeCKasi OMOJIOTHsI

OOBEeKThI, UCHOJb3yeMble B OHMOTEXHOJOIMM, — KIJIETOUYHbIE M TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHE, TOJYyYEHHE KHUCIOMOJOYHBIX  MPOJIYKTOB,
BUHOJENHE. MukpoOuosornueckuii cuHte3. OOBEKThl MHKPOOHMOJIOTHYECKUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BATAMHHOB.

Co3nilaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbI0 MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliuX HE BCTPEUAIOIIHUECs B MPUPOJIe OMOCUHTETUYECKHE Iy TH.



Kinerounas unxeHepus. MeToasl KynbTypbl KIETOK M TKAHEHM PACTEHUU U
KUBOTHbIX. Kpuobanku. ComaTtnueckas TuUOpUIM3aLASg UM COMATUYECKUH
smMOpuoreHe3. lcrnonb3oBaHue TamjoOUI0OB B CEJIEKUMM pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. HMcnoav3osanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PekoHCTpyKuus
AWLEKICTOK U KJIOHUPOBAHME KUBOTHBIX. METOA TpaHCIUIAHTALMH SIAEP KIETOK.
Texnonocuu  0300po6neHus,  KYIbMUBUPOBAHUS] u MUKPOKIIOHANbHO2O
DA3MHOIICEHUSL CENIbCKOXOZAUCTNEEHHBIX KVIbINYP.

XpoMOCOMHass W TE€HHas HWHKEHepus. VICKycCTBEHHBI CHHTE3 TE€Ha W
koHCTpyHupoBanue pekomOouHantHeIX [IHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss M NEpPCHEeKTUBBl  XPOMOCOMHOW WM TE€HHOM  MHXXEHEPUHU.
DKOJIOrM4eCKHE U ITUUECKHUE TPOOJIEMbI T€HHOW NHKEHEPUH.

Menununckue OouorexHosnoruu. [loctrenomuas nudposas meauuHa. [TLP-
JIUarHocThkKa. MeTaOoJOMHBIM aHanu3, TEHOUEHTPUYECKUI aHalu3 MpoTeoMa
YyeJaoBeKa JUISl OLEHKM COCTOSHHS €ro 3J0pOBbs. MCIOIp30BaHME CTBOJOBBIX
kinetok. Tapretnas Tepamust paka. 3D-Omommkenepuss st  pa3pabOTKH
(yHIaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHMsI KOMIUIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHIA M ckaddoiauHra
JUIS PEILICHUS 3a/1a4 [IepCOHAIU3UPOBAHHON MEIULIMHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 oOecredeHruss KOMOMHUPOBAHHOM
3amuThl OT BOo3Oymuteneir OPBU, ycTraHOBiIeHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-conepkammmx BUpPYCOB, BBI3BIBAIOIIUX OCOOO0 OMAacCHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmunp! u cxemsl: «lcnonb3oBaHNEe MUKPOOPTAaHU3MOB B MPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUs».

JlaGopaTopHasi padora «3yueHue 00bEKTOB OUOTEXHOIOTHUI.

IpakTnueckas padora «IlosyueHne MOJTOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAs IPOU3BOJAMUTENBHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1.3apo:xkaeHue W pa3BUTHE 3BOJIOHMUOHHBIX IMPEACTABJICHUHA B
OouoJiorumn

OpomonmonHas teopust Y. [lapBunHa. Ilpennocbulku BO3HHUKHOBEHUS
napBuHu3Ma. Ku3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl 3BOIOUKMH BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTb
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAs W3MEHYMBOCTh, OOpnba 3a
CYILECTBOBAHHE, €CTECTBEHHBI U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoir Teopuu HBomoruu (CTD). HeirpansHas
teopust sBomouuu. CoBpeMEHHasl 9BOJIOLMOHHAsA  OuoJoTHs. 3HAUYCHHE
HBOJIIOIIMOHHON T€OpUU B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MHpA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. UerBepukos, U. . lImansrayzen, Jx. Xonneiin, /. K.
benses.

Tabmumet u cxemsl: «Cucrema sxuBod mpuponsl (mo K. Jlunuero)y,
«Jlectoumia xuBBIX cymectB (o Jlamapky)», «Mexanusm (GOpMHUPOBAHUS
MPUCIIOCOOJICHUIT y pacTeHud U KUBOTHBIX (1o Jlamapky)», «Kapta-cxema
Mapuipyta nyremectBus Y. Jlapsunay, «Haxonku Y. JlapBuna», «@opmbl 60pbObI
3a cymectBoBaHuey, «llopoabl romy6ei», «MHoroobpasue KyJIbTypHBIX (Gopm
KarycThl», «[lopoasl JoOMalIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. MHapBuny)», «Cxema COOTHONIIECHUS JBIKYIIUX CHJI HBOJIOLIUNY,
«OCHOBHBIE NIOJIOKEHUS] CHHTETUYECKOW TEOPUH IBOJIIOLIUN.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTaThl

[Tonynsauust Kak 3ieMeHTapHas eAuHHIA BOMIOIUMU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuuid. M3menenue
reHooH/Ia MOMYJSIMM Kak »3JIEMEHTAapHOE OHBOJIIOIUMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHbie (AKTOpPHI (IBIKYIIME CHIIBI) SBOJIONMHA. MyTallMOHHBIN
npouecc. KomOunaTuBHas wu3MeHUYMBOCTh. JIlpeildp TreHoB — ciay4aiiHble
HEHAIpaBJ€HHbIE M3MEHEHHUS YacTOT aienedl B nonymauusx. I¢QdexT
OCHOBartelsl. Jdpgexm Oymviiounoco eopaviuika. CHudCeHUe 2eHemu4ecKko2o
pasznoobpazus: npudunsl u creocmeus. Ilposenenue sghghexma Opeiigpa cenos 6
oonvuux u  manvlx  nonyaayusx.  Mwurpauun.  V30mAmmMs  TOIYJISIINAMN:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoayKTUBHAS).

EctecTBeHHbIl 0TOOp — Hampasistoumi ¢aktop 3Bomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa:  JIBIXKYLIUH, CTAaOWIU3HMPYIOUIUH,  pa3pbIBAIOIIMMA
(mm3pyntuBHbIN). [lonoBoit oTOOpP. BO3HHKHOBEHWE M JBOJIONHS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocoO0MeHHOCT,  OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOAIBOJIOLHUU.
Bo3HuKkHOBEHHE ~ TPUCHOCOOJNIEHM y  OpraHu3smMoB.  ApomMopdo3bl u
yuanoanantauuu. [Tpumepsl npucnocobsieHuid y opranu3MoB: Mop(]ogoruyeckue,
¢duznonornyeckue, - OMOXUMHUYECKHE,  MoBeAeHYecKne.  OTHOCUTEIbHOCTD
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u CcTpykrypa. BumooOpa3oBaHue Kak pe3ysbTar
MUKpOsBOMOIMU. M3omsims — kirodeBoid (axtop BumooOpazoBanus. [yt u
criocoObl BUA000pa30BaHUs: aJUIONaTpUYEcKoe (reorpauyeckoe),



CUMIIATPUUECKOE  (PKOJOTUYECKOE),  «MTHOBEHHOE»  (TOJUILIOUIM3aIus,
rubpuanzays). JTuTeIbHOCTh SBOMIOIMOHHBIX POIECCOB.

Mexanu3mMbl GoOpMHUPOBaHUS OMOJIOTHUECKOTO Pa3HOOOpa3usl.

Ponp »BomOLMOHHONW OuONOTMHM B pa3pabOTKE HAyYHBIX  METOJOB
COXpaHeHus1 6ropa3zHooOpasusi. MUKpPOIBOIIONUS U KOIBOIIOIUS Mapa3uTOB U HX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMUYMBOCTH K aHTUOMOTHKAM M CIOCOOBI
OOpBLOBI C HEl.

JleMoHCcTpaIMuA

[Toptpets: C. C. YUetBepukos, 2. Maiip.

Tabmunpr u cxembl: «MyTalmoHHas W3MEHUYUBOCTHY», «llomynsannonHas
CTpYKTypa BUaa», «Cxema NnposiBIeHus 3akoHa Xapau—BaiinOepra», «J{Buxyiune
CHJIbI 3BOJIOLUN», «DKOJIOTHYECKas M30JIALMS MOMYJISIUil ceBaHCKOM (openny,
«['eorpapuueckas u30JA1US  JTUCTBEHHMUIIBI CHOMPCKOM UM  JIMCTBEHHHULIBI
JaypcKoi», «IlomysIMoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JEUCTBUS €CTECTBEHHOIo o0T00pa», «®PopMbl OOpHOBI 32 CYIIECTBOBAaHUEY,
«MBnycrpuanbHblii MenaHu3M», «KuBbie nckonaemelie», «llokpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«®uznonoruueckue agantauum», «lIpucrnocoOGiIeHHOCT, OpPraHu3mMoB U e
OTHOCUTEIBHOCTBY, «Kpurepuun Buna», «Buasl-aBoiiHukn», «CTpyKkTypa BUIa B
npupozae», «Crnocodsl BHI000pa3zoBaHus», «l'eorpaduueckoe BUA00Opa3OBaHUE
TPEX BUAOB JIAHJBIIICH», «DKOJOTHMYECKOE BHI000pAa30BAHME BHUIOB CHHUIL,
«ITonumounael pactenuity, «KamycTHo-peieunbIit THOpUTY.

O6opynoBaHue: repOapyun pacTeHUH, KOJJIEKIIUH HACEKOMBIX, dydena IMTUIL |
3Bepell ¢ mpuMepaMH Pa3IMYHBIX MPUCIIOCOOJICHUN, Yyuena NTULl U 3Bepeit
pa3HbIX BHUJOB, TepOapuu pacTeHWl OJM3KUX BHJAOB, O0OpPa30BaBIINXCS
Pa3TUYHBIMU CTIOCOOAMH.

JlabopaTtopnasi padora «BbisgBieHHE HW3MEHYMBOCTH Yy 0CO0O€H OJHOTO
BHUJI).

JlaGopaTopnass  pabGora  «lIpucnocoOneHuss OpraHu3mMOB M HX
OTHOCHUTEJIbHAs LEIECO00Pa3HOCTDY.

Jlabopatopnasi padora «CpaBHEHHE BHJAOB TI0 MOP(HOIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bosonus u eé pe3yabTaThl

MeTtonbl  HM3ydeHHsT MakpO3BOMIOLUMHU. [laJI€OHTOIIOrMYECKHME  METOJBI
uzydeHus: oHBomonuu. llepexoanbie ¢opmbl U (QUIOTEHETUYECKHE  PSJIbI
OpraHU3MOB.

buoreorpaduyeckue Meronbl u3zydeHus 3Bojtonuu. CpaBHeHuE (IOpHl U
dbayHbl MaTepuKOB W OCTpPOBOB. buoreorpaduyeckue obnactu 3emun. Bumibi-
SHAEMUKHU U PEUKTHI.



OMOpPHUONOrHUYECKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHUS
ABONIOLMH. ['€HeTHYecKne MeXaHU3Mbl SBOJIOLUU OHTOIEHE3a U IOSBIICHHUS
SBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMUHBIE W  AHAJIOTUYHBIE  OPTraHBI.
PynuMentapuble  opraHbl M aTaBU3MbL.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTEeMaTUYECKUE  METOJbl  HW3YYEHUS  DBOJIIOLMH.
['omonornynsie TeHbl. COBpEeMEHHBIE METOABl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U YBOJIFOLUSI TEHOMOB.

OO0mume 3aKOHOMEPHOCTH (TpaBwWiia) 3BOJONMH. [IpuHyun cmensvl yHKYUL.
HeoOpatumocTs 3BOMIONMHU. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JleMoHCTpanumn

[Toptpetsr: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmunpl U cxeMbl: «PUIOTEHETUYECKUI P JIOMAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedanb»,  «Punuodute»y,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckne 30HB 3emun», «llpeli KOHTUHEHTOBY,
«Penuktey, «HauanbHble cTaguu SMOPUOHAILHOTO PAa3BUTHUSI IMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThD,
«ATaBU3MB»Y, «XPOMOCOMHBIE HaOOpbl YEJIOBEKa M IMIUMIAaH3e», «l JIaBHbIE
HaITpaBJIEHUS 3BOJIIOLUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJTFOLIUI.

OO6opynoBaHue: KOJUIEKIIMU, TrepOapuu, MYJSDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISIDKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHE KU3HU HA 3emule

HayuHble THUMOTE3bl TPOUCXOXKIEHUS KU3HK Ha 3emiie. AOUOTEHE3 W
naHcrepmus. /JJoHayuHble NIPEACTABICHUS O 3apOKICHUH KU3HU (KPEALMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS )KU3HU U €€ onpoBepxkeHue onbiramu O.
Penu, JI. Cnannanuanu, JI. ITacrepa. [Ipoucxoxaenue >ku3Hu U acTpoOHOJIOTHS.

OcHOBHBIE JTalbl HEOPTaHUYECKOU JBOJIFOLIHH. IInanerapHas
(reonmoruueckas) SBOJIIOIUA. XUMHYECKash SBOJIONUA. AOUOTCHHBIM CHUHTE3
opraHnyeckux BemecTB u3 Heopranuwdeckux. Ombir C. Mwuiepa u I'. IOpu.
OOpazoBanue mnoaumepoB u3 MoHomepoB. KoamepBatHas rumorteza A. U.
Onapuna, Tunores3a nepBuyHoro oyiaboHa JIx. XomneitHa, reHeTHUecKasi TuIoTe3a
I'. Ménnepa. PuGosumsl (T. Yek) u rumoreza «vupa PHK» VY. T'unGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE TPOTOKIIETKH.

Hctopust 3emnn u MeTtonsl €€ wu3ydeHus. lckomaemble oOpraHnyeckue
octaTkd. ['eoxponosmorus u €€ wmeroabl. OTHocuTenbHass W a0OCOJIIOTHAs
reoXpOoHOJIOTHs. ['e0XpoHOIOTUYecKas 1IKajia: 30HbI, 3Pbl, HEPUOIbI, STOXU.



HauvanbHblie 3Tambl opranndeckoi sposounu. l[losBiieHne u 3BomtONUSA
NEPBBIX KJIETOK. DBOIIONUA MeTaboianm3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJior MEpBBIX Ha 3eMie cOOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U SyKapUOTHI.

[TpoucxoxaeHre syKapuoT (CUMOMOTreHe3). DBOMIOLUOHHOE POUCXOKICHUE
BUPYCOB. [IpoucxoXaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPraHU3MOB.

OCHOBHBIE 3Talbl BOJIIOIUKU BBICHIUX pacTeHUil. OCHOBHBIE apoMOP(O3bI
pactenud. Beixon pacreHnit Ha cymy. [losBiIeHME CHOPOBBIX PACTEHUM U
3aBoeBaHre uMHU cymd. CeMeHHble pacTeHus. [IpoucxokIeHHe IBETKOBBIX
pPaCTCHUM.

OcCHOBHBIEC 3Tanbl 3BOJIOIUU KUBOTHOTO Mupa. OCHOBHbIE apoMOpP(O3bI
*UBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — TMOSIBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBbIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHMS MO3BOHOYHBIX.
[Tpoucxoxnenue ampuOuii u pentuiauil. [IpoucxoxaeHre MIEKOMUTAOMNUX H
ntuil. [lpunuun kmroueBoro apomopdoza. OcBoeHue O€CMO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3utne xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeil, MPOTEepO30u,
nmajgeo3oi, Me3030M, KahWHo30M. OOmas XapakTepucTUKa KIUMara W
re0JIOTUYECKUX mporeccoB. [losiBlIeHME W paCIBET XApAKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCIOBUsI M BIMSHAE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — DKOJOTHYECKUE KPU3UCHI mpouuioro. [Ipuunnsl u
CJIEICTBUS MAacCOBBIX BbIMHpaHHWil. COBpPEMEHHBIH SKOJIOTMYECKUN KPU3UC, €r0
ocobenHnoctu. [Ipobiema coxpanenus 6nopaznoodpasusi Ha 3emIie.

CoBpeMeHHas cucTeMa opraHnyeckoro mupa. llpuHumnel kinaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUECKNE TPYNITBI OPTAHU3MOB.

JlemoHcTpanuu

[Toptpersr: @. Penu, JI. Cnayutannanu, JI. [lacrep, 1. . Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema omnbita @. Peauy, «Cxema onbita JI. [Tactepa no
M3YYEHHUIO CaMO3apoKIeHUus *ku3Hu», «Cxema ombita C. Mumnepa, I'. HOpu»,
«JTanbl  HEOPraHWYECKOW  3Bomouun»,  «l'eoxpoHonormyeckas — IIKana»,
«HavanpHbIe ATanbl OpraHUYECKO BOMIOIUNY, «CxeMa 00pa3oBaHUs IYKApHUOT
nyTéM cumoOuorenesa», «Cucrema KUBOM NpUpPOAb», «CTpoeHHE BHUpYyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCIIY,
«MHOTOKJIETOUHBIE BOAOpoCan», «Mxm», «llanmopoTHukn», «l'on0ceMEHHBbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «CxeMa pa3BUTHUS KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIX», «lIpocTeitmme», «KuieyHOMOIOCTHBIEY,
«Ilnockue yepBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItuuppy, «Miekonurarommey, «Pa3BUTHE KHU3ZHH B
apXxeuckou spey», «Pa3BUTHE KU3HU B IPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
MAJIE030UCKOMN 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuyd pacTEHUH pPA3IUYHBIX OTIEIOB, KOJUICKIIUU
HACEKOMBIX, BIIAKHBIE MIPEINAPAThI ) KUBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUICKIINU
WUTJIOKOXKHX, CKEJIEThl TMO3BOHOYHBIX >KMBOTHBIX, Yyd4ella NTULl W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEHM, TMOJE3HBIX MCKOMAEMbIX, MYJSKA OpPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryaabHasa Jgal0oparopHasi padora «MojaenupoBaHHe — ONBITOB
Mutepa—FOpu 1o u3y4eHno0 abMOTE€HHOTO CHHTE3a OPTaHWYECKUX COSAMHEHUH B
NEepBUYHON aTMochepey.

JlabopaTtopnasi padora «/3yyeHne M ONMCaHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPraHU3MOBY.

IIpakTnueckass padora «lM3ydeHue OCOOCHHOCTEH CTPOEHUSI pPACTECHUU
Pa3HBIX OTZICIIOBY.

IIpakTuyeckas padora «M3yueHne ocoOCHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. Ilpoucxoskaenne 4eji0BeKa — AaHTPOIOT€He3

Paznesnsl 1 3a1a4u aHTPONIOIOTUU. MEeTObI aHTPOIIOIOTUH.

CraHoBJieHHE TPEACTABICHUN O MPOUCXOXKIACHUU YeJIOBEKa. PenurmnosHeie
BO33peHust. COBpEMEHHbIE HAYYHBIE TEOPHH.

Cxo0AcTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBunerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMU:  CPABHHUTEIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTUYECKHE, (b13H0JIOr0-0MOXUMHUYECKHUE,
noBesieHueckue. OTanyust 4elnoBeKka OT KUBOTHBIX. [IpsIMOX0OXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkymue cuiibl ((pakTopbl) aHTPOIIOTEHE3a: OMOJIOTMYECKHUE, COIMATIbHBIE.
CooTHotieHrne OMOJIOTMYECKUX U COIMATIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMU aHTpONOreHe3a. PaHHWE ueIoBeKOOOpasHbIe O0O0E3bsIHBI
(TPOKOHCYJIBI) ¥ pAaHHHUE TTOHTHJIBI — OOIIKE TTPEAKU YEIIOBEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPAIONUTEKN — JIBYHOTHE NMPEIKH JoJaeh. YenoBeK ymenblid, IEPBbIE
V3TOTOBJICHUS OPyAUM TpyZa. UeloBeK NPAMOXOISAIIMM U NEPBbIM BBIXOJ JIFOAEH
3a  mpenensl  Adpuku. UenoBek redmenprOeprckuii — OOmMKA  IIPEIOoK
HEAHJEPTAJIBCKOTO YEJIOBEKA M UYEJIOBEKA PasyMHOro. YenoBeK HeaHIepTAIbCKUI
Kak BHJ JIIOAECH XOJOAHOTO KJMMara. YeloBeK pa3syMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YE€JOBEK, OCBOCHHME KOHTHMHEHTOB 3a Tipenenamu Adpuku.
[TaneoreneTrka u najseoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4elnoBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIUSAX
yesioBeka. MyTanMoHHBIN Tpouiecc ¥ noauMopdusm. llomynsiroHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «3PGEeKT OCHOBATES» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. [lomsatue o pace. bonpmme pacel: €BpOIEOHIHAA
(eBpasmiickasi),  aBCTpallo-HErpoujHas  (PKBaTOpHUaJIbHAs),  MOHIOJIOWIHAS
(a3maTcko-aMepuKaHCcKas). Bpems um myTH pacceneHus 4YesloBeKa IO IUIaHETe.
EnuHcTBO  yenoBeueckux — pac. HayyHasg  HECOCTOSITENBHOCTh  pacu3Mma.
[Ipucnoco6eHHOCTh YeNoBEeKa K PAa3HBIM YCIOBUSM OKPYKaIOIIEH Cpebl.
Bnusnue reorpaduyeckoit cpeapl U jApeida TeHOB Ha Mopdonoruio  H
(bu3MONOTHIO YeTOBEeKa.

MexaucuuiiiHapable  METOoAbl B (u3MYecKod  (OMOIOTHYECKO)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS ~ AHTPONOJIOTHSI W MHaJCOAHTPOIIOJIOTHUA
YEJIOBEYECKUX MOMYJSINUA. BHOCOUMANbHBIE WCCIEIOBAHMS TPHUPObI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B UEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuiel u cxeMbl: «MeTOIbI AaHTPOIIOIOTUNY, «[ 0JIOBHOM MO3T YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKEJIEeT 4YeloBeKa M CKEJNEeT IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIY, «J[BIXKYIIIME CHIIBI AaHTPOIIOTeHE3a», « DBOIIOLIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpainonutek», «UenoBek  ymenbiid», «YemoBek
NPSIMOXOJAIINIY, «JleHuCOBCKHM YesioBek» «HeanmepTanbipy, « KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «ITarnbl FIBOJTIOLNH YEIIOBEKay», «Packl uenoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTEeH, MpeIMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YeJoBeKa, pemnpoaykuuu (dortorpaduu) KapTUH C
MUDOTOTHYECKUMU U OMOJICUCKUMU CIOKETaMU TIPOUCXOXKIEHHUSI YeJIOBEKa,
doTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIIOBEKa, MOJIEIb
yepena 4eslioBeKa M dYeperna I[HUMIAaH3€e, MOJEIb KHUCTU YeJIOBEKa U KHUCTU
HIMMITaH3€, MOJEJIH TOPCaA IIPEAKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3yueHne OCOOCHHOCTEH CTPOSHHs CKelleTa
YEJI0BEKAa, CBSA3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3ydeHue 3K0JI0rMUECKUX aJanTaluii YEI0BEKA.

Tema 6. Dkosorusi — Hayka 0 B3aUMOOTHOIIEHUSIX OPraHU3MOB U
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi

3apokaeHue U pazButue 3Kkosoruu B Tpyaax A. I'ymOonbara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkensi, A. Tencnu, B. H. Cykauépa. Paznensl u 3agaun
9KOJIOTHH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.



Metonsl skonoruu. IloneBwsie HaOmOAEHHS. DKCHEPUMEHTHI B 3KOJOTHU:
npupoaHbie W saboparopHble. MonaenupoBaHue B 3KOJOTHUH. MOHUTOPUHT
OKpY’KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTBHBIIH.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM Uil  4YelIOBEKa. JKOJIOTHYECKOE
MHPOBO33pEHUE KaK OCHOBAa CBs3el uenoBedecTBa ¢ npuponoil. dopmupoBanue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON rPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmump! B cXeMbl: «Pa3ersl skotorumny, « MeToasl SKoIorum», «CxeMa
MOHUTOPHUHIA OKPYKAIOUIEH CpeIbI».

JlabopaTopHuasi padora «M3yueHne METOJIOB DKOJIOTHYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsbl U cpeia 0OMTAHUS

DKOJIOTHYECKHE (PaKTOpbl U 3aKOHOMEPHOCTU UX AeicTBud. Knaccudukanus
AKOJIOTUYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBUs 3Koyornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTb. DBpPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbuoTtnueckue (paxktopbl. CBeT Kak 3KoJorudeckuit ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKHE TPYMIIbI
pacTeHHI W >KMBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUrHaibHasi poOJib CBETA.
doTonepruoau3M.

Temneparypa kak sKkojormyeckuid Qakrop. [elicTBue Ttemmeparypbl Ha
opraHus3Mbl. [IoMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak skonormyeckuit (axrop. Ilpucnocobnenus pacTteHud K
nojjep>kanuio BogHoro Oamanca. Knaccudukanus pacTeHHil MO OTHOIICHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUsA OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYLIHAs, MMOYBEHHAs,
ryOMHHAasT ~ TOATIOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUUYECKHE
0COOEHHOCTH cpen obOuTaHus OpraHu3MoB. [IpucnocoOneHusi OpraHu3MoB K
YKU3HU B Pa3HBIX CpeIax.

buonoruueckue putMbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOUHBIE U
rOJUYHbIC PUTMBL. [IpUCIOCOOIEHHOCTh OPTraHW3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUM KU3HMU.

Kusnennsie ¢opmbl opranusmoB. [loHatne o Ku3HEHHOW (opme.
Kuznennsie GOpMBI pacTEeHUMN: JepPEBbsl, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBICE (OPMBI >KHUBOTHBIX: THUIAPOOUOHTHI,
reoOMOHTHI, a9pOOHOHTHI. OCOOEHHOCTHU CTPOEHUS U 00pa3a KU3HH.

buotnueckue (haKkTOopHI. Bunel OMOTHYECKUX B3aMO/ICICTBU:
KOHKYPEHIUsI, XUITHUYECTBO, cUMOMO03 U ero ¢gopmsbl. [lapazutusm, koomnepaius,
MyTYyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, ¢opuueckue, (Hadpudeckue). 3HAUCHHE
OMOTUYECKUX B3aUMOJCHCTBUU Il CYIIECTBOBAHUS OPraHU3MOB B Cpejie
obOutanusd. [IpuHIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «IKonorudyeckue @akrtopb», «CBETOBOM CIEKTpPY,
«IKOJIOTUYECKHAE TPYIIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», « TEIIOKpOBHBIE
KUBOTHBIE», «XOJOOHOKPOBHBIE >KUBOTHBIE», «DU3MOIOTMYECKHE aNanTaluu
KUBOTHBIX», «Cpenbl oOOWTaHUS OpPraHu3MoB», «buomOoTHYECKHEe PUTMBIY,
«Kusnennole  (Gopmbl  pacteHuit», <«Ku3HeHHbIe  (QOpPMBI  KUBOTHBIX»,
«IKOCHUCTEMA MUPOKOJIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenmmn
nuTanusy, «XumHudectBoy, «llapazutuzmy», «KonkypeHuus», «CuMOu03»,
«KommeHncanuzmy.

O6opynoBanue: repOapuM pacTEHUW M KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PAa3JIMYHBIX 3KOJIOTHMYECKUX (HaKTOpOB, repOapuu CBETOJIFOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTCHUS, repOapyun U KOJUICKIIUU TEIIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTHUIl U 3Bepel, repdapun
pacTeHul, oTHOCSAIMMXCA K rurpoduram, kcepopuraM, me3o(puTraMm, KOMHATHBIE
pacTeHMsl JaHHBIX TPYIIN, KOJUIEKIIUHM UBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpelax,
repObapud U KOJJIGKIIMM PACTEHUW W IKUBOTHBIX, O0JaJaloOlUX dYepTamMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HU3MEHEHHSM YCIOBUW >KU3HHM, TepOapuu u
KOJUICKIIUU DPACTEHUN M >KUBOTHBIX PA3NIMUYHBIX >KU3ZHEHHBIX (HOPM, KOJUICKIIHH
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OUOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpbisiBJIeHHE NPUCTOCOOJEHUM OpPraHUu3MOB K
BIIMSIHUIO CBETA».

JlaGopaTopHasi padora «BpIABICHHE MNPHUCIOCOOJICHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTECHUU U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKos10rusi BUAOB U NOMYJISALMA

OKOJIOTUYECKHE  XApPaKTePUCTHKUA  MHOMYJISALIHHU. [Monynsimua  kax
ounonornyeckas cucrema. Poias HeomHOpOAHOCTH Ccpefibl, GU3MUECKUX 0aphepoB U
O0COOCHHOCTEW OMOJIOTUM BUIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPBI
nonyJisiiiuii. OCHOBHBIE TTOKA3aTeN MOMYJISIUKI: YUCIEHHOCTD, IJIOTHOCTD,



BO3pAacTHass M TIOJIOBAs CTPYKTypa, POKIAEMOCTb, HIPUPOCT, TEMI POCTAa,
CMEPTHOCTb, MUTPALUSI.

DKoyoruyeckass CTpykrypa nomyiasiuud. OUeHKa YHCICHHOCTH TOMYJIALINU.
JAvHamuka nomyisiuud U €€ peryisuus. buoThyeckuil mOoTEHUMANl IMOMYJISIIUU.
MopaenupoBaHue qTMHaMUKHA HonyJsnuu. KpuBbie pocTa YUCICHHOCTH TOMYJISINH.
KpuBble BbDKMBaHUSA. Perynsnusi YucIeHHOCTH TOMYJSIIUI: POib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (T- U
K-ctparerun).

[TonsiTue 00 sKOJIOrMYEcKOM HumE Buaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckor Humm Jx.M. XartumHcoHa. Pa3mepsl 3KOJIOTMYECKON
Huiy. [loTeHunanbHas U pean3oBaHHAas! HUIIY.

Bua kak cucrema nomynsuuii. Apeanbl BUAOB. Buibl U UX >KU3HCHHBIC
CTpaTeru. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTHM TIOBEJICHUSI W MHIpPalMil >KUBOTHBIX. bHOJIOTHYECKue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKHUE XaPAKTEPUCTHKU MOMYJISIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  momyisiuuu», «Bo3pacTHble  mupaMujsl
nonynsiuum», «CKOpPOCTh  3acelieHHs IOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMammy, «Mogeinb skosiorndeckort HumM Jlx. Y. Xatannconay.

Oo6opynoBanue: repOapuu pacTeHU, KOJUIEKI[UU )KUBOTHBIX.

JlaGopaTtopnass paGora «IIpucnocoGieHuss CceMsH pacTeHUl K
PACCETICHUIOY.

Tema 9. Jkosorus coodecTB. IKOJIOTrHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buoreno3 u ero crpykrypa. CBsi3M MexIy
OpraHu3MaMH B OMOIIEHO3E.

Oxocucrtema kak oTkpbiTas cuctema (A. J[kx. Tencnu). DyHKIMOHAIBHbBIC
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYLUEHTbI, KOHCYMEHTBI, pPEIYyLEHTHI.
Tpoduueckue ypoBHH. Tpoduyeckwe 1enmu W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoT BEHIECTB U MOTOK YHEPTUH
B DKOCHUCTEME.

OcHOBHBIE TIOKa3aTenud  dAKOocUCTeMbl. buomacca W mpoayKIuA.
DKOJIOTMYECKUE MUPAMUJIBI Uhcell, OMOMACChl U SHEPTUH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpouxu. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOILIECTB — cykueccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W WX MPUYUHBL. AHTPONOTCHHBbIE BO3JEHCTBUS Ha
cykueccuu. Knmnmakcaoe cooOuiectBo. bruopaznoobpasue u noiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpuposHbIE YKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKocucmembvl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, NyCmbvltb.

AHTpONOreHHbIE JKOCHUCTEMBI. Arposkocuctema. ArponeHo3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOO3KOCHCTeM. [opoackas
bnopa u ¢dayna. CunHanTpomnmzamusi TOpojckod (ayHbl. buomormueckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUI OPraHU3MOB B
aKocUcTeMax. Poib Kackaowozo sghghexma u 6u008-30uduxamopos (Kiouesvlx
8U008) 6 yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJIAIUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JEHCTBUIA.

Mexanuzmoi 6030€elicmeus 3GepA3HEHUll PA3HbIX munoe Ha
cybOpeaHuU3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHO8bl ~ IKOJIO2UHECKO20 ~ HOPMUPOBAHUSL  AHMPONO2EHHO20  8030€UCMBUS.
MeTo10J10THsl MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX AKOCHUCTEM.

JleMoHCTpanun
[Toptpert: A. Ix. Tencnu.
Tabmumpt  u cxembl:  «CTpykTypa  OuOIEHO3a»,  «DKocucTema

HIMPOKOJIUCTBEHHOTO JIECay», «IKOCUCTEMA XBOMHOIO Jieca», «DyHKIUOHAIbHBIE
TpyNIbl OPTaHU3MOB B IKOocucTeMe», «KpyroBopoT BEIIECTB B IKOCUCTEMEN,
«enu nutanus (macTOMILHASA, AETPUTHAA)», « IKOJOTUYECKAS] MUpaAMUIA YUCED,
«IKonoruyeckas mupamuyia OMoOMacchDy, «IKOJOTUYECKAsT TMUPAMHUIA DHEPTUNY,
«O0pazoBanue 0osotay, «llepBudnas cykieccus», «BoccranoBieHue yeca mocie
noxkapa», «9KocucreMa o3epa», «ArporeHo3», «KpyroBopoT BemiecTs M MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTem».

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepeit, repbapuu KyJIbTypHBIX M TUKOPACTYIINX PACTCHHM, aKBapUyM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucaHnue ypoo3KOCUCTEMBD.

JlaGopaTopnasi pabora «l3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHCTEMaX).

IKCKypcHsi «DKCKypCHsl B TUITUYHBINA OMOTeo1eHo3 (B 1yOpaBy, OEpe3HsK,
€JIbHUK, Ha CyXOJIOJIbHBIN WM MOMMEHHBIN JIyT, 03€p0, O0I0TO)».

IKCKYpcUsl «DKCKYpPCHUSI B arpO’KocUCTEMY (Ha MOJIe WIH B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. Buocdepa — rinod6anbHasi IKocucTeMa

buochepa — obmeruranerapuas 000y09ka 3eMiid, TA€ CYIIECTBYET WA
CyIIleCTBOBaJa XU3Hb. Pa3zButHe npeacraBienuii o Ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepuaackoro o 6mocdepe. O6nactu 6mocdepst u e€ cocran. Kusoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cylIlecTBOBaHUA Ouocdepsl. OcodeHHOCTH Ouochepsl Kak
rio0abHON 3KOCcUCTeMBI. J[MHaMuueckoe paBHOBecue B Ouocepe. KpyroBopoTsl
BEIIECTB U OMOTCOXUMUYECKUE MUKIBI (yriaeposa, a30Ta). PUTMUYHOCTE SIBICHHIA
B Omocdepe.

3oHanbHOCTh Ouochepnl. [lonstue o Oumome. OCHOBHBIE OMOMBI CYIIU:
TYyHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U ITUPOKOJIUCTBEHHBIE Jieca, CTeMH, CAaBaHHBI,
MyCTBHIHU, TPONTUYECKHUE JIeCa, BBICOKOTOPhs. Kiumart, pacCTUTEIbHBIA M KUBOTHBIH
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KHBBIX CHCTEM, OIICHKA UX PECYPCHOTO IMOTEHITHAa 1
onocdepHbIX QPYHKIUI.

JleMoHCTpauumn

[Toptpetsl: B. 1. Bepnanckui, J. 3rocc.

Tabmuubl 1 cxeMbl: «['eocdepsr 3emnny», «KpyroBopor azora B mpuUpoje»,
«KpyroBopoT yriepoma B mpupomae», «KpyroBopor kuciopoma B TPHPOILH,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OUOMBI cyminy, «Kimumatudeckue
nosica 3emun», «TyHapa», «Tairay, «CMemanubii jiecy, «IIIUpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsay, « Tpornmnueckuit gecy.

O6opynoBanue: repbapuu paCTeHUM pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Kamomas cpeaa

DKOJIOTUYECKHEe KPHU3UChl M WX MpUYMHBL. Bo3nelicTBue uenoBeka Ha
ouocdepy. 3arps3HeHHe BO3AYIIHOW cpeanl. OxpaHa BO3ayXa. 3arpsS3HCHHE
BOJIHOW cpeasl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KiinMara.

AHTpOIIOT€HHOE BO3/CHCTBHE HA PACTUTENIbHBIA U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U >KMBOTHOTO MHpa. OCHOBHBIC TPHUHIIUIBI OXPaHbl MPUPOJIBI.
Kpacasie xHuru. OcobGo oxpansemble mnpupoansie Tepputopun (OOIIT).
borannueckue caabl 1 300710THIECKUE TTAPKH.

OCHOBHBIC TPHUHIIUIBI YCTONYMBOTO Pa3BHTHS YEIOBEUECTBA W TIPHUPOIBI.
PannonanpbHO€  MPUPONOMONIBL30BAHUE W COXpaHEHHWE  OMOJIOTHYECKOTO
pasHooOpasust 3emin. OOIIMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €TI0 BEPOSTHBIC ITOCIICICTBHS.

Pa3BuTHe METOMOB MOHHMTOPHWHTA Pa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocbepezarowell U
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcul.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneyugarowue 00Cmyn K
ungopmayuu no cocmosiHulo OmoenbHuIX 8U008 u sKkocucmem. OCHoOBbL



9Kopeabuumayuyu Kocucmem U cnocobos 6opbObL ¢  OUONOBPENHCOCHUIMU.
Pexoncmpykyus MopcKux u HazemMHvIX IKOCUCHEM.

JleMoHCTpanun

Tabmumpt  w cxeMbl:  «3arpsisHeHHe  atMochepbl»,  «3arpsi3HEHHUE
ruapocdeprr», «3arps3HeHne mouBbl», «llapHuKoBBIT 3PPexT», «Ocobo
OXpaHsEeMbIE IPUPOIHBIC TEPPUTOPHI», «MOIETH YIPABIIEMOTO MUPAY.
Oo6opynoBanue: ¢oTtorpaduu OXpaHSIEMbIX pacTeHUH W >KUBOTHBIX KpacHoii
kHuru Poccutickoit ®eneparuu, KpacHoil KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTpaMM  CPEJIHETrO0 OO0Iero o00pa3oBaHUsS: JTUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUSI MPOTrPaMMBbl IO OMOJIOTUH
BBIJICJICHBI CIICAYIOIINE COCTABJISIONIME: OCO3HAHME O0YyYaroUUMUCA POCCUUCKON
IPAXKIAHCKON HIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpEACNICHUI0, Haluyue Mmomusayuu K OOy4YEeHHIO OHOJIOTHH,
yeneHanpasiennoe pazsumue BHYTPEHHHUX YOEKIEHUM JHMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAAUIIMA Pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbBHOCTH [IEHHOCTHO-CMBICIIOBBIMM YCTaHOBKAaMH, TPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHUsA, Haluyue  NPABOCO3HAHUS  DKOJOTUUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMABUMb ETU U CTPOUTH )KU3HCHHBIC TJIAHBbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPaMMBbI 110 OMOJOTHUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW U BOCIHUTATEILHON JESATEIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUMCKUMU COLIMOKYJBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPUHSATHIMA B OOIIECTBE MpaBUJIaMHU U HOpPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpolleccaM CaMOTMO3HAHUs, CAMOBOCHHUTAHUSA U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3ULMUHM JUYHOCTH, NATPUOTU3MA H
YBaXKEHUS K 3aKOHY W MPABONOPSAJIKY, YEITOBEKY TpyJa U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOILICHHS K KYJIbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickont denepauuu, Npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS y4eOHOro mpeamera «buomOTHs»
JOJDKHBI OTPa)XKaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarONUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JAEATEIBHOCTH B MPOIECCE peaM3allii OCHOBHBIX HANpaBICHUN
BOCIIUTATEILHOU ESITEIHLHOCTH, B TOM YKCJIE B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YUYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPABOIOPAIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATENBHOCTH IPU  CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENIbHBIX 3a/1a4, BHINIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOIIECHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYHUTHIBATh B CBOWX JACHCTBUSAX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIOJIEU C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IMPOLECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJay, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MpPU OOCYXJIEHUHU CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NATPUOTUYECKOI0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON WJIEHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropmoctu 3a cBOM Kpai, cBO0 PoauHy, CBOW S3BIK U KYJIBTYpPY,
IIPOLIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHUE K MPUPOJTHOMY HACIICAUIO U AMSITHUKAM MPUPO/IBI,
JTOCTHXKEHUSAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE U
pa3BUTHE OWOJIOTWUU, TOHUMAHUS 3HAYEHHS OWOJOTMHM B TIO3HAHWUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIeCTBA;

ujeiiHas yOeXIE€HHOCTh, TOTOBHOCTh K CIYKE€HHUIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHUSI,;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHUE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEINISIM, CO3JAHUI0 CEMbUA HA OCHOBE
OCO3HAaHHOTO MPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu HapooB Poccuu;

4) 3CTEeTU4eCKOr0 BOCIIMTAHUSA :

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHMMAaHKUE YMOLMOHAIBHOTO BO3JICVCTBHS KUBOU MPUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢u3nyeckoro BoCcHUTAHUS, ()OPMHUPOBAHUS KYJbTYPbl 3[0POBbS H
IMOLMOHAJIBHOIO 0J1Ar OOy YHs:

NOHMMaHHWE W pealu3anus 370pOBOro M 0Oe30macHoro obpasza >KU3HH
(310poBOE  TUTaHWE, COONIOACHHE TUTMEHMYECKMX TpaBWI M HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUH H  OTAbIXa, peryisgpHas (Qunyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UYECKOMY U TICUXUIECKOMY 3I0POBBIO;

MOHMMAHWE [EHHOCTH TPaBWI HHAWUBUIYATBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOUIUX 37I0POBBIO U )KU3HU JIOJICH;

OCO3HAHME MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHIOTPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS);

6) TPyA0BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpYyJy, OCO3HAHHME LIEHHOCTH MAacCTEpPCTBa, TPYAOIIO0HE;
TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTU TEXHOJOTHUYECKON U COLMATIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO

BBITIOJIHATH TaKyIO JEATEIbHOCTD;

UHTEpEC K pa3auyHbiM chepaM NnpodhecCUOHAIBHON NESITENHbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOp Oyaymed npodeccu U peaan30BbIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh ¥ CIHOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) IKOJIOTHYE€CKOTr0 BOCIIUTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIECTBOBAHHS;

MOBBINICHUE YPOBHSI HSKOJOTUYECKOW KyJIbTYpPhl: MPUOOPETEHHE OIBITA
MJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKA HX BO3MOXHBIX TOCIEICTBUN IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TI00aJbHOTO XapakTepa HKOJOTMYECKUX MpoOJieM U MyTel HX
pelieHus;

CIIOCOOHOCTh HWCITOJIb30BaTh TMPUOOpETaeMble TMPU HM3YyUYCHUH OHWOJOTUU
3HaHUS M YyMEHUs TIpU PEIICHUH TMpoOJieM, CBS3aHHBIX C PaIMOHATBHBIM
MPUPOJIOTNIOIb30BaHUEM  (COOJIIOICHUE  MPaBWUJ  TOBEACHUS B MOPHUPOJIE,
HalpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B DJKOCUCTEMAX, OXpPaHY BHJIOB,
AKOCHUCTEM, Orocdepsl);

AKTUBHOE HENPUATHE JIEWCTBHM, MPHUHOCAIIUX BpEI  OKPYXKarolleh
MPUPOJHON Cpelie, YMEHHE IMPOTHO3UPOBATh HEOJIArOMPUSTHBIE JKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;



HAJIMYUE PA3BUTOTO SKOJOTHYECKOTO MBILIUICHHUS, SKOJIOTUYECKON KYJIbTYpHI,
OTIbITa JEeSATENBHOCTU AKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COIMAJIBLHOU
MIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHUYECKOU JEATEIHLHOCTH IKOJIOTHUECKOM
HaIpPaBJIEHHOCTH;

8) HEeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW U OOLIECTBEHHOM MPAaKTHUKW, OCHOBAHHOIO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHTATEIBCKOW KyJNbTYphl KakK CpEICTBa
B3aMMOJICHCTBHS MKy JIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE crneun@uky OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poiu B
bopMHpPOBAaHUN PAINMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM 1ETOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOIiecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUU MPOoOIeM
COXPaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTMM JJii COBPEMEHHOW LMBUIN3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHHE MEPCIEKTUBHbBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEIIaThb PECYpCHbIE MpPOOJIEMbl  Pa3BUTHUSA
YeJI0BEYECTBa, MOMCKA MyTeH BBIXOJA M3 TI00ATBHBIX IKOJIOTHUECKUX MPOOIeM H
o0ecriedyeHrss  MepexoJa K  yCTOMYMBOMY — pPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TIPUPOAHBIX PECYpcoB M (OPMUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIONYYEHUM OHMOJOTHYECKHX 3HAHMA B IIENIAX
MOBBIIIICHHUSI OOIIeH KyJIbTYpHl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, GpopMupyemon
IPU U3y4EeHUH OMOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIOJNb30BaTh TOMy4yaeMble 3HAHUS JUIS aHalu3a W
OOBSICHEHHSI SIBICHUI OKPYXKAIOMIETO MUpPA M MPOUCXOIMINX B HEM HM3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBaHHBIC 3aKIIOYEHHMs] HAa OCHOBE HAy4YHBIX (PAKTOB U
UMEIOLINXCS JAHHBIX C IEJIbIO MOTYYEHHsI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIB30BAaTh OMONOTHYECKHE 3HAHUS IS
pelIeHus mpooyieM B peasbHbIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHWE IIEHHOCTH HAyYHOW JIEeSATENbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
POEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh HHIMBUYaJIbHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa3oBaHUIO W
caM000pa3oBaHUI0, K AaKTUBHOMY TOJyYEHHIO HOBBIX 3HAaHWUU MO OWOJOTHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yibTaThl OCBOCHHsS ydueOHOro mpenmera «buosorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHUPOBAHMS MHUPOBO33PEHUS OOYyHarOUIUXCS
MEKIMCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUPUKY METOJOB IIO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHUsl, SIBJIIEHUE, MPOIIeCC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCJeIOBaHUE,  HAOJIOJIEHUWEe, U3MEpEHUe, OKCIEPUMEHT U JpyTHe);
YHUBEpCAIbHBIC Yy4eOHBIC JACHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), o0ecIeunBaroIme dbopmupoBanue (GYHKIIMOHATBHON
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIMH OOy4aroluxcs; CHOCOOHOCTb
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIMCLMIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI M  YHHUBEpPCAJIbHbIE Yy4yeOHbIE JEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydyeHHs OHOJIOTMM Ha YPOBHE CpEIHEro  oOIIero
oOpasoBanust y oOyuaromerocss OyayT cGOpMUPOBAaHBI IMO3HABAaTEJbHBIC
yHHUBEpCaJbHblEC yueOHbIE AEMCTBHSI, KOMMYHUKATUBHbIE YHUBEPCAJIbHBIE yU€OHBIE
JEUCTBUS, PEryJsTUBHbIE YHUBEpPCAJIbHbIE Y4YEOHBIE JIEMCTBHS, COBMECTHAas
NEeSATEIbHOCTbD.

MetanpeameTHble pe3ynbTaTbl OCBOCHHUS MPOTpaMMbl CpEIHEro OoOLIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepCAJIbHbIMH y4eOHBIMU NO3HABATEJbHBIMU
NEeHCTBUAMM:

1)0a3oBbIe JIOTHYECKHE TeHCTBHSA:

CaMOCTOSITENIbHO  (OpPMYIMpOBaTH U aKTyaJlu3UpoBaThb  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILIECHUS
(aHanu3a, CUHTE3a, CPAaBHEHMSI, Kilaccu(UKanuu, 0000IIeH s ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATHH (BBIAEIATh UX XapaKTepHble MPU3HAKH, YCTAHABIIMBATH
CBSI3U C IPYTUMU NOHATHUSAMU);

ONpENENATh LEIN JACSITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSITEIbHOCTU C OCTABJIICHHBIMU LESIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl OObACHEHUs (PAKTOB U SIBJIICHUM
YKUBOU MTPUPOIBI;

CTPOUTH JIOTMYECKHUE paCCYXKACHHUsS (MHIYKTUBHBIC, JEIyKTHBHBIE, IIO
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PpPacCMaTpPUBAEMBbIX
ABJICHUSIX, (POPMYIIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

OPUMEHSATh  CXEMHO-MOJEJbHBIE  CpeACTBa A npe/ICTaBIICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIIECHWH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a



TAaK)K€  NPOTUBOPEUMI  pa3sHOro  poja,  BBIABICHHBIX B PAa3JIMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pelIeHUs] MPOOIeMbl C YYETOM aHajau3a MUMEIOUIUXCS
MaTepHabHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUN AESATENbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHUSIX PEAIBHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUSI;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE MPY PEILICHUH KU3HEHHBIX POOIIEM.

2)0a30BbIe HCCJIEI0BaATEIbLCKUE eHCTBHS:

BJIAJETh HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKON U MPOEKTHON I€ATEIBbHOCTH,
HaBbIKAMHU  pa3pelleHuss NpodseM, CIHOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOUCKY METOJIOB PEILIEHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJI30BaTh pA3JIMYHBIE BHUJbBI JCATEIBHOCTH MO MOJYYEHHID HOBOIO
3HAHMS, €r0 HHTEpPIpETald, NPeoOpa3oBaHUI0O M NPUMEHEHUIO B Y4EOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUU YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB,;

dbopMHUpOBaTh HAYYHBIA TUIT MBIILUICHUS, BIAJETh HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METOAAMU;

CTaBUTh M (OpMYyIUMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBS3W M aKTyaJlU3UpOBaTh 3ajadvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEUICHUs, HAaXOAUTh apryMEHThl JIsl J10Ka3aTelIbCTBA
CBOMX YTBEPKJIECHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TOJIYYCHHBIE B XOJI€ PEHICHUS 3aJadyd  Pe3ysbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATH LIeJICHANIPaBICHHBIA MOUCK MEPEHOCA CPENICTB U CITOCOOOB
JEHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETb NEPEHOCUTDH 3HAHUA B MIO3HABATEIbHYIO U MPAKTUYECKYIO 001acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbBIX MPEIMETHBIX 00JaCTeH;

BBIJIBUTaTh HOBBIE UJEH, MpEIaraTb OPUTMHAIbHBIE MOJAXOJbl U PEIICHMUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUU (TEKCTE yueOHOTO
nocoOusi, HAYYHO-TIONMYJISIPHOM JIUTEpaType, OHOJIOTMUECKUX CJIOBapiX W
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHAIU3UPOBATH



UHGOPMAIIMIO PA3INYHBIX BUOB U (OPM MPEACTABICHUS, KPUTHUECKH OIL[CHUBATh
e€ JIOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

GbopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJIbI MPU MOUCKE U
otbope OuosornuecKkor mHMOpMaLK, HEOOXOUMOM JIJIsi BHITIOTHEHUS Y4EOHBIX
3ajad4;

npuoOpeTaTh OIBIT HKCIOJIB30BaHUA HUH(DOPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJbHYI0  (OpMy  MpeacTaBlICHUs
Oouonornueckoit nHGopMauu (Cxemsbl, rpaduKH, TUarpaMMBbl, TaOIUIBI, PUCYHKU
H IpyToe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauyeCTBE CpEACTBA mpu padboTe cC
Ouonornueckor HHpOpManMen: NPUMEHATh XUMUYECKUE, (U3HUECKUE U
MaTeMaTUYECKUe 3HAKM U CHUMBOJIBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPEOOpa3oBbIBAaTh  3HAKOBO-CHMBOJUYECKHE  CpPEACTBA
HaTJISAHOCTH;

BIAJCTh  HaBbIKAMH  pAcloO3HABaHMS W 3alIUThl  MHGOpPMAIINH,
UH(POPMAIMOHHOM 0€3011aCHOCTH JTUYHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH J€HCTBUSIMU:

1)o0menne:

OCYILECTBISATh KOMMYHHUKAIIMK BO BCeX cpepax KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOTE WU TUCKYCCHH TIO CYIIECTBY OOCYXTaeMOil TeMbl (YMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXKICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeajaraeMoit
3aJa4M, YYUTHIBATb MHTEPECHl M COTJIACOBAHHOCTH TO3HIMHA APYTUX YYaCTHHUKOB
JIAAJIoTa U JUCKYCCHUN);

pacrno3HaBaTh HeBepOalbHBbIE CpEICTBAa OOIEHUS, MOHUMATh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOHGIMKTHBIX CHUTYaIUi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMM CHOCOOAMU OOIEHUS U B3aUMOJICHCTBUS, MMOHUMATh
HaMEpPEHUs IPYTUX JIOJEH, MPOSIBISITh YBAXKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHASA 1eATEJIbHOCTD:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYaTbHON
paboThI IPH pelIeHUH OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
IPUMEHEHHUS TPYNIOBbIX (JOPM B3aUMOJCHCTBHS PU pelIeHUH yueOHOM 3a/1a4H;

BBIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX ACHCTBUH C YYETOM OOLIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0TO YieHa KOJUICKTHBA,



OPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIbHOCTH, OPraHHU30BBIBaTh H
KOOPJIMHUPOBATh ICHCTBUSA IO €€ INOCTHKECHHIO: COCTABJIATH IUIAH JIEUCTBUIA,
pacnpeneniaTb poiad C y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3yJbTaTbl
COBMECTHOI pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa M KaXKJOr0 y4YaCTHUKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE TPOEKTHI, OLEHUBAaTh HAEHM C TMO3UUUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETHYECKOE IOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUITMATUBHBIM.

OByaieHHe YHMBEPCAJbHBIMH PeryJIsITABHBIMH 1eiCTBUSIMU:

1)camoopranusanus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS JJIs BBIABICHHS MpoOJeM M HX
pEIIeHUs B )KM3HEHHBIX U YYEOHBIX CUTYallUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN LEJIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOMX JICHCTBUSAX U IOCTYNKAaX IO OTHOLIECHUIO K >KMBOU IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESITEIbHOCTD, BBISBISATH
po0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHUs MNpolieMbl ¢ y4€ToMm
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUIH;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacuMpsITh paMKH y4eOHOIro MpeAMETa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JienaTh OCO3HAHHBIA BBIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEeIIEHNE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO WU NPOSBICHHUIO IIUPOKON 3SPYyIUMLUUA B
pa3HbIX 00JIACTSX 3HAHMM, IMOCTOSHHO IMOBBINIATH CBOW 0Opa30BaTENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalUsM, BHOCUTh KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIAJE€Th  HAaBbIKAMHM  [IO3HABATENbHOM  pedieKcCMM  Kak  OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, WX PE3YJbTATOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCUH IJI OLUEHKH CHUTyallud, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OLIEHMBATh PHUCKM U CBOEBPEMEHHO NPUHUMATh PEIICHHUS MO UX
CHUKEHMUIO;



IIPUHAMATh MOTHBBI M apPryMEHTBHl JPYTHX IIPU aHaau3€ pe3yJbTaToOB
NEATEIbHOCTH;

3)npuHATHE ce0d U APYIUX:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOWHCTBA;

IIPUHAMATh MOTHBBI M apPryMEHTBl JPYTUX IIPU aHajdu3€ pe3yJIbTaToOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPaBO U MPaBO APYIHX Ha OIIMOKH;

pa3BUBaTh COCOOHOCTh IOHUMATh MUP C MO3UIMH IPYTrOro YeI0BEKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpeameTHble pe3ynbTaThl OCBOCHHUS COJEpXKAHHUS Y4YEeOHOro mpeaMmeTa
«buonorusi» Ha yrayOnEHHOM yYpOBHE OpPUEHTHPOBaHbI Ha oOOecreueHue
npoduibHOro  oOydeHuss  oOywaromuxcsi  Ouosormd. OHH  BKIIIOYAIOT:
crenuduyeckue AJjisi OMOJIOTUU HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI ICHCTBUM MO
OCBOCHUIO, UHTEPIPETALMU U MPEOOpPa30BAHUIO 3HAHUM, BUJBI JIESITEIHLHOCTH MO
MOJTYYEHUIO HOBBIX 3HAHWUU W WX MPUMEHEHUIO B PA3JUYHBIX YYEOHBIX, a TAKKE B
pealbHbIX JKU3HEHHBIX cUTyauusx. IIpeameTHbie pe3ynbTaTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynabTaThl OCBOEHUSA yueOHoro mpenmera «buonorus» B 10
Kacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECTE€ M pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B
MO3HAHWUU  3aKOHOB  TPUPOJBI M  PEHICHUHU MpoOJEeM  PalMOHAIBHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUUCKUX U 3apyO€KHBIX YUEHBIX B Pa3BUTHE
Onooruy;

BIAJCHUE CHUCTEMOM OWOJOTMYECKUX 3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIATAONIMe OWOJIOTUYECKUE TEPMHUHBI M TOHATHS (PKU3HB, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIPOU3BEIICHHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT M Pa3BUTHE), OHOJOTHMUYECKUE TEOPHUHU
(xnetounast Teopust T. llIBanna, M. lllneitnena, P. Bupxosa, xpoMocomHasi Teopus
HacnenctBeHHoctd T. Moprana), yuennss (H. M. BaBuinoBa — 0 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKACHUS  KyJIbTYpPHBIX  DPACTCHHI),  3aKOHBI
(ermHOOOpa3Ksi MOTOMKOB IEPBOTO TMOKOJICHUS, PaCHICIJICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOM M3MEHYHUBOCTU H. . Basuiiosa), MIPUHLMIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOTO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHHE, W3MEpPEHHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
9YKapHoT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCIE
OakTepuii, rpudOB, pacTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHUM, IMKUBOTHBIX, YEJIOBEKAa, MPOLECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOIIMX B OpPraHU3Max PAacTeHUM, KUBOTHBIX M YENIOBEKa, OMOIOTHYECKUX
IIPOLIECCOB: OOMEHA BEUIECTB (METabOIM3M), IPEBPAIICHHS 3HEPTUHU, OpOKEHHUS,
aBTOTPO(HOrO U TeTepoTpodHOTO TUIIOB MUTAHMS, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeToreHe3a, 3MOpHOreHe3a, MOCTAIMOPUOHATILHOTO Pa3BUTHS,
pa3MHOXKEHHUS,  WHIWBUIYaJbHOTO  pa3BUTUsA  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXKIY OPraHOMAAMU KJIETKH U HX
(GYHKIUSAMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEW U HMX (QYHKUUAMHU, MEXITY
OpraHaMd M CHUCTEMaMM OpPraHOB Yy pacTEHUl, >KUBOTHBIX M 4YEJIOBEKA U UX
GYHKIUSAMHU, MEXAY CHCTEeMaMHU OPraHOB M WX (YHKUUAMH, MEXKIY dTaramu
oOMeHa BEIIECTB, dTallaMU KJIETOUYHOTO IIUKJIa U )KHU3HEHHBIX I[UKIOB OPTaHU3MOB,
ATallaMu SMOPUOHAIILHOTO Pa3BUTHS, T€HOTHUIOM U (EHOTUNIOM, (HEHOTHUIIOM H
dbakTopamu cpeibl OOMTaHUS;

YMEHHE BBISBIATH OTJIMYUTENIbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOIOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBISBISATH IPUUMHHO-CIICACTBEHHbBIE
CBSI3M MEXKAY MCCIIETyeMbIMU OMOJOTHYECKIUMH MPOIIECCaMU U SIBJICHUSIMH, JIEIaTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHHH TTOJTyUYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATH JIa0OPATOPHBIE W MPAKTHYECKUE padOThI, COONIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIJIBUraTh THUIOTE3bl, MPOBEPSATh HUX HKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpys Ielb HWCCICIOBaHUS, aHAIM3HPOBATH MOTyUYEHHBIC
pe3ynabTaThl U IeTIaTh BHIBOBI;

YMEHUE Yy4acTBOBAaTh B Y4EOHO-MCCIIENOBATEILCKOW paboTe mo OuoJIorHH,
HKOJIOTUM U MEIUIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJACTaBISATh  IOJYyYEHHBbIE  pe3yibTaTbl HAa  YUYEHHYECKHUX
KOH(epeHusX;

YMEHHE OIICHMBATh AITHYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B
obrmactu  OuonormM W MEIUUUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIMPABJICHHOE HM3MEHEHHE I'€HOMa M CO3/IaHHE€ TPaHCTCHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BbIOOp Oyayliel mpodeccruoHambHON
JESATEILHOCTH B O0JAaCTH OMOJOTHUH, METUIMHBI, OMOTEXHOJIOTHUHU, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUILEBONM MPOMBIIIEHHOCTH, YIIIYOJISITh MO3HABATEIbHBIM
WHTEpEC, HAIlPaBJIECHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTRYIOLIEH Npodeccun u
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHMA B  OpPraHM3AlMAX  CPEIHETro
po(eCCHOHATEHOTO U BBICIIETO 00Opa30BaHMUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro npenmera «buonorus» B 11
Kacce NOJKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ U pPOJU OHOJOTHH B CHUCTEME
€CTECTBEHHBIX HAayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEIICHUU IKOJOTHICCKUX
mpoOjeM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHAIBHOTO
PUPOOTOIH30BaHUS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUSI K MPUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIQJI€ POCCHUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BJIAJE€Th CHCTEMOH OMOJOTHYECKMX 3HAHWI, KOTOpas BKJIIOYAeT
ONpeJeIeHUs] M TOHHUMAaHHWE CYIIHOCTH OCHOBOIMOJATAONINX OHOJIOTHYECKUX
TEPMUHOB U TIOHATHH (BUJ, dKOcucTeMa, Ouocdepa), OHMOJIOTHMUECKHE TEOPUU
(oBomrormonHas teopust Y. JlapBruHa, CHHTETHYECKasi TEOPHS DBOJIOLNH), YICHUS
(A. H. CesepiioBa — 0 myTsiX ¥ HampaBieHuUsXx 3BoJiroruu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHerudyeckoro pasHoBecusi J[x. Xapau u B. BaiinOepra,
3apoabieBoro cxoacrea K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHUpaMHIbl YHEPruu), TUmoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJQJCTh  OCHOBHBIMH  METOJIAaMH  HAy4YHOTO  ITO3HAHWS,
UCITIOJIb3YEMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, U3MEpeHue, HAOMIOJACHUE, DKCIEPUMEHT), CIOCOOaMU BBISBICHUS U
OIICHKH aHTPOITOTCHHBIX H3MECHECHHUI B IPUPOJIC;

YMEHHE BBIIEIATh CYHIECTBEHHBIC TMPU3HAKU: BHUAOB, OHOTEOIICHO30B,
PKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOIIETO, ABMIXKYIIETO M Pa3pbiBAIOIIETO
€CTECTBEHHOT'O otbopa, AJUTOTIATPUUYECKOTO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABUKYIUX CUJT DBOJIIOIMH HA TeHOMOH I MOMYJISIIHNH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelle OOMTaHUs, YepeIOBaHMs HampaBIeHUHA
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB 1 TTOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHUE YCTaHABIWBAaTh B3aWMOCBSI3M MEXKIY MPOILECCAMH JBOJIIOIHH,
JBIDKYIIMMH CHJIAMU aHTPOTIOT€HE3a, KOMIIOHEHTAMU Pa3UYHBIX IKOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB,

YMEHUE  BBIIBIATH  OTJIMYMTENBHBIC  TMPU3HAKKA  JKHBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejie OOUTaHUs, A0MOTHYECKUX U OMOTUYECKUX



KOMIIOHEHTOB  JKOCHUCTEM, B3aMMOCBSI3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOTIOTCHHBIX U3MEHEHUN B YKOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE WCIIOJIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OHOJIOTUYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY IIJISl IOKA3aTeIbhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB M CPEIIbl OOMTaHMSs, STUHCTBA
YeJIOBEYECKUX pac, HEOOXOIWMOCTH COXPAaHEHHsS MHOroodpasus BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE periaTh OMOJIOTHYECKUE 3a/1a4H, BBISABISATH MPUUUHHO-CIICACTBCHHBIE
CBSI3M MEXTY UCCIEAYEMBIMU OMOJIOTHYECKUMU TIPOIIECCAMH U SIBJICHUSAMU, JCJIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3yIbTATOB,;

YMEHHE BBIMOJIHATH J1a00paTOpHbIE W TMpaKTUYECKUEe paboThl, COOIIONATH
npaBuiia npu padbote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPATH MX HKCIEPUMEHTAIbLHBIMU
cpencrBamu, GOpPMYIUPYs Iellb HUCCIEIOBAHUS, aHAIM3UPOBATh MOJIYYCHHBIC
PE3yNbTATHI U ACIIaTh BEIBOIBL;

YMEHHE Y4YacTBOBaTh B Yy4€OHO-HCCIIEOBATEIbCKOW paboTe Mo OHMOJIOTHH,
HKOJIOTUU W MEJIUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYEHHBIE  PE3YJNbTaThl HAa  YYCHHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHUBATh TUIIOTE3bI U TCOPHH O MPOUCXOKICHUH KU3HU, YETIOBEKA
U YEIIOBEYCCKUX pac, O MPUYMHAX, MOCIEICTBHIX W CIOCO0ax MpeaoTBpaIICHUS
ri100aabHbIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oymymiel mnpodeccuoHaIbHOMI
JEATETLHOCTH B 00JIACTH OWMOJIOTHH, YKOJIOTHH, TIPUPOAOIIONH30BAHNS, MEIUIINHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIIBCKOTO XO3SICTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTJIYOJIATh TTO3HABATCIIbHBIA WHTEPEC, HANpPABJICHHBIA Ha
OCO3HAHHBIA  BHIOOP  COOTBETCTBYIOIIEH  mpodeccuu ©  MPOJIOJKEHUE
OMOJIOTUYECKOTO 00pa30oBaHUs B OpPraHU3alUAX CPEIHEro NMpohecCUOHATBLHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuuecTBouacos DJIeKTPOHHbBIE
Ne HaumenoBaHnuepasae/ioB u
(uudpossbie)
n/nm | TeMIPOrpaMMbl Bcero | Kourtpoububiepadorsl | IIpakTnyecknepadoThl
o0pa3oBaTe/ibHbIEpeCYPCHI
1 buonorusakaknayka
2 JKuBble cucTeMBbI U UX U3Y4YECHUE
3 buonorusiknerku 0.5
4 XHUMHUYECKassOpTraHU3aUAKICTKI 10
5 Crtpoenue 1 QyHKIIUUKIETKA 8
6 OOMeH BelecTB U MpeBpalieHue 9 1
SHEPTUU B KJIETKE
7 HacnenctBennas uadopmarus u 9 05
peanu3aius e€ B KJIETKE '
JKM3HEeHHBIH M KIIKIIETKA 6 1
9 Crpoenue 1 (pyHKIIMHOPTaHU3MOB 17 1.5
10 PazmHoxenue u 8 15
pPa3BUTHEOPTAaHU3MOB
I'enetnka — Hayka o
11 HACJICICTBEHHOCTH ¥ H3MEHYHUBOCTH 2 0.5
OpTaHU3MOB
12 3aKOHOMEPHOCTUHACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTHHU3MEHIHBOCTH 6
14 I'eneTukauenoBeka 3 0.5
15 Cenekmusoprani3mMoB 4 1
16 buorexnonorus u 4




CUHTETUYECKAAONOJIOTUs

17

Pe3epBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102

13




11 KJIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3}IeJ10B H
TEMIIPOIrPaMMBbI

KoanuecTrBouyacoB

Bcero

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

DJIeKTPOHHbIE

(undgposBbie)
o0pa3oBaTebHbIEPECYPChI

3apox/IcHUE U Pa3BUTHE
SBOJIIOIIMOHHBIX MPEACTABICHUI
B Onooruu

MuxkposBoIOLUS U
e€pe3yJIbTaThl

14

MaxkpoaBostonuus u
e€pe3ynbTaThl

[IpoucxoxneHue u pa3BuTue
JKU3HU Ha 3eMiie

15

1.5

[IpoucxoxneHnueyenoBexa —
aHTPOIIOTEHE3

10

DKoJorus — Hayka o
B3alMMOOTHOLICHUSIX OPIraHU3MOB
Y HaJIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeon

0.5

Opranusmsl 1 cpelaoOuTaHus

1.5

SKOJ'IOFI/ISIBI/II[OB n HOHy.TIHI_[I/Iﬁ

0.5

DKOJIOTHUSICOOOIIECTB.
DKOJIOTHYECKUECUCTEMBI

12

0.5

10

Buocdepa —
riobanpHasIKOCUCTEMA

11

UYenoBek U oKpyxaromiasicpena

12

PesepBHOEBpEMs




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

7.5







ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecrBouacon
Haranzy JeKTpoHHbIeNU(PPOBHLICOOPA30OB
n | Temaypoka Bce KoHTpoJibHBI IIpakTuyecku
YyeHHu s aTeJibHbIEpecypchl
/ ero | epadoThl epadoThI
n
1 buonorus kak KOMIUIEKCHAs HayKa U 1
KaK 4acTh COBPEMEHHOT'0 00111eCTBa
2 JKuBble cucTEMBI U UX CBOMCTBA 1
3 YpoBHeBassOpraHU3aIUSKUBBIXCUCT 1
eM
4 Hcropust OTKPBITUS U U3YUEHUS 1
kietku. Knerounasreopust
Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora «M3yueHue
5 METO/IOB KJIETOYHOM OMOI0THH 1 0.5
(xpomatorpadus, snexTpodopes,
g depeHImaIbLHoe
ueHtpudyruposanue, [1L1P)»
6 XUMHYIECKUHCOCTAaBKICTKH 1 0.5
7 MuHepaibHbIe BEIIECTBa KIETKU, UX 1
Ouosoruueckas poiib
OpraHndeckue BemecTBa KISeTKA —
8 oenku. Jlaboparopnas pabora 1 0.5
«O0HapyxeHue OCIKOB C IOMOIIIBIO




KAueCTBEHHBIX PEAKLUN»

CBoiicTBa, KIaccupuKanus u

9
¢yHkunu 6e1KoB
10 Oprann4ecKueBeIeCTBAKIETKH —
YIIIEBOJIbI
1 OpraHuyecKreBeleCTBAKICTKY —
JUINBI
Hyxneunossie kucnotsl. JJHK u
PHK. JIabopatopHas pabora
12 «MccnenoBanne HyKJIEHHOBBIX 0.5
KHCJIOT, BBIJICIIEHHBIX U3 KJIETOK
Pa3IUYHbBIX OPraHU3MOBY
Crpoenne u pyaxnun ATD. [Ipyrue
13 0.5
Hykneosuarpugocharel (HTD)
CexsennpoBanue [JHK. Meroast
14 | reHOMUKH, TPAHCKPUIITOMHKH,
IIPOTEOMUKHU
15 | MeronabicTpyKTypHOHOHOIOT NI 0.5
16 TUIBIKIETOK.
[TpokapuoTnyeckaskieTka
CtpoeHne 3yKapuOoTHYECKOM KIIETKH.
17 | Ilpaktuueckas pabora «3yueHue 0.5
CBOWCTB KJIETOYHOH MEMOpPaHbD»
18 IToBepXHOCTHBIMANIIIAPATKIIETKH
OnxHoMeMOpaHHBIE OPTaHOUIBI
1g | HICTKH. [TpakTrueckas pabota 05

«3yueHne NBUKEHHUS [IUTOIIA3MbI
B PACTUTENBHBIX KIETKaX»




20

[ToyaBTOHOMHBIE OPIaHOUIbI
KJICTKH: MUTOXOHAPUH, TUTACTH/IBI.
JlaGopaTtopHnas pabota
«HccnenoBanue mia3mMonusa u
JETUIa3MOJIN3a B PACTUTEIbHBIX
KJIETKax»

0.5

21

HememOpaHHBICOPTaHOUIBIKIIETKH

0.5

22

Crtpoenue u pyHKUMUAIPA

23

CpaBHUTEIbHAS XapaKTEPHCTHKA
KJIETOK 3yKapuor. JlaboparopHas
pabora «/3yueHue cTpoeHuUs KIETOK
PAa3JIMYHBIX OPraHU3MOB)

0.5

24

ACCUMMIISIINS U AUCCUMIIISIIIS —
JIB€ CTOPOHBI MeTabom3Ma. THIIbI
oOMeHa BemiectB. JlabopaTopHas
pabora «/3yueHune KaTaauTUIECKOn
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTalla3bl)»

0.5

25

DepMEHTaTUBHBIN XapaKTep
peaKkIuii KJIETOYHOTO MeTa0oJIn3Ma.
JlaGopaTtopHnas pabora «3yuenue
(bepMEeHTaTUBHOTO PACIICTIIICHHUS
NEepOKCHIa BOJOPO/a B
pPaCTUTETBHBIX M dKUBOTHBIX
KJIETKax»

0.5

26

benku-akTuBaTOPHI M OEITKH-
UHTUOUTOPBI

27

ABTOTPO(HBINTUIIOOMEHABEIIECTB

0.5




28

dorocunres

XemocuHtes. JJabopaTropHas pabora

29 | «CpaBHEHHE ITPOIIECCOB 0.5
doTocuHTE3a U XEMOCHHTE3a»
AHa3poOHbBIC OpraHnu3Mbl. Buibl
30 Opoxenus. JlabopaTopHas pabota
«CpaBHEHHE TTPOLIECCOB OPOKEHUS U
JIBIXAHUS
31 AdpoOHBIE OPTaHU3MBL. JTaIbl
SHEPreTUIecKoro ooMeHa
DHeprusg MeMOpPaHHOTO IpaueHTa
32 npotoHoB. Cunrte3 AT®: pabora 0.5
poTOHHON AT®-cruHTa3b1
33 | PeakummumarpuuHOTOCHHTE3a
34 Tpanckpunuus —
MaTtpuuHsbliicnaTe3 PHK
35 Tpancisuus u e€atansl
36 KoaupoBanne aMmuHOkucioT. Poiib 05
pubocom B OMocuHTe3e Oenka '
37 Opranu3anys reHomMa y mpoKapuoT u
JyKapuoT
38 MonexynspHblE MEXaHU3MBbI 1
HKCHPECCHU TEHOB Y HYKapHOT
Bupycer — BHexsIeTouHBIE POPMBI
g9 | KHSHAH O0JIUTaTHBIC TAPA3UTHI. 05
I[TpakTuueckas padora «Cosanue '
MOJIEII BUPYCa»
40 | BupycHble 3a00€BaHHs YETIOBEKa,




JKUBOTHBIX, PACTCHUI

HanorexHoJioruu B OMOJOIUU U

41
MEIUIIIHE

42 KU3HEHHBINIINKIIKIETKH

43 Matpuunsiiicuares JJHK
Xpomocomsl. Jlaboparopras pabota

44 | «M3y4eHue XpoOMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»

45 JleneHHeKIeTKH — MHUTO3
Tuns! knetok. Kapuokunes u
nuTokuHes. JlabopaTopHas pabora

46 «HaOmronenrne MuTo3a B KileTKax 0.5
KOHYMKA KOpeIlIKa JTyka (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Peryisuuskn3HEHHOT OLIMKIIAKIIETOK

48 | OpraHu3MKakeAMHOELEI0e
Txanu pactenuit. Jlaboparopnas

49 | pabora «/3yueHue TKaHeH 0.5
pacTeHumn»
TkaHU )KUBOTHBIX M YEJIOBEKA.

50 | JlaboparopHas pabota «/3y4yenue 0.5
TKaHeW KUBOTHBIX)»
Oprassl. CHCcTEMBI OpPTraHOB.

51 | JlaGoparopuas pabota «/3yuenue 0.5
OpraHOB I[BETKOBOTO PACTCHUS

52 | OmnopareraopraHu3MoB

53 | JIBWXKEHHEOpPraHU3MOB

54 [TutaHneopraHn3MoB




ITnTanne mMo3BOHOYHBIX JKUBOTHBIX.

55 | IlumeBapurenbHas cucreMa
YeroBeKa
56 | JIpIxaHMEOPraHU3MOB 0.5
57 JlpIxaHue O3BOHOYHBIX )KUBOTHBIX
U YeJIOBEKa
58 | TpaHcoOpTBEIIECTB Y OPraHM3MOB
KpoBeHocHas cucrema
59 MO3BOHOYHBIX KUBOTHBIX U 1
YeJIoBeKa
60 | Beigenenue y opraHu3MoB
61 3amura y Opranu3MoB
62 | HMmmyHHascucTeMadelioBeKa
63 Pa3nipaxuMocTh 1 perynsus y
OpPTraHU3MOB
['ymopanbHast peryssmus u
64 | SHIOKpUHHAS CUCTEMa )KUBOTHBIX U
YeroBeKa
65 | ®dopMbIpa3MHOKEHHSIOPTaHU3MOB
66 | IlonoBoepa3mMHOXKEHUE
67 | Meiio3
I'amerorenes. O6pa3zoBanue u
pa3BHUTHE MOJOBBIX KJIETOK.
68 | Jlaboparopnas paborta «/3ydenue 0.5
CTPOEHHS TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHUKPOIIPEnapaTax»»
69 WunuBuyaisHOEpa3BUTHEOPTaHU3M

OB — OHTOI'CHE3




70

3akyajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JINCTKOB

71

PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTopHas pabota «BbisBieHHe
MPU3HAKOB CXOJICTBA 3aPO/IbIIIEH
MO3BOHOYHBIX JKUBOTHBIX)»

0.5

72

Pa3mHOeHue 1 pa3BUTHE PACTECHUM.

JlaboparopHas pabota «CtpoeHue
OpraHOB Pa3MHOXCHUS BBICIIIHX
pacTeHuin»

0.5

73

HCTOpI/ISI CTAHOBJICHUA WU Pa3BUTUSA
TCHCTUKHU KaK HAaYKH

74

OCHOBHBIE TIOHATHUS U CUMBOJIBI
reHetuku. JlaboparopHas pabora
«/Ipo3oduna kak 0ObEKT
TeHETUYECKUX HCCIIe0BAaHUII»

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
pU3HAKOB. MOHOTHOpUAHOE
ckpeuuBanue. [Ipakrnyeckaspadora
"N3yuennepe3ynbTaTOBMOHOTUOPHT
HOTOCKPEIUBaHUS Y 1p030(HIIbI"

0.5

76

I_[I/ITOJ'IOFI/IHCCKI/ICOCHOBLIMOHOFI/I6pI/I
JHOTOCKPCIINBAHUA

77

AHaJ'II/ISI/IpyIOH_ICCCKpCIJ_II/IBaHI/Ie.
HCHOJ’IHOCI{OMI/IHI/IPOBE[HI/IG

78

JurubpuiHoe cKperuBaHme.
[IpaxTuueckas padora «M3yuenue
Pe3yabTaTOB TUTUOPUIHOTO

0.5




CKPELIMBAHUA y APO30(DUITBI»

HI/ITOJ'IOFI/ILICCKI/IeOCHOBBII[I/Il"I/I6pI/I,Z[H

7 OTOCKPEIUBAHUS

80 ClerneHHOCHACIeIOBAaHUSTIPU3HAKO
B

81 XPpOMOCOMHASATEOPHUSHACIEICTBEHHO
CTH

82 ['enerukarnona

83 ['eHOTHIIKAKLIEIOCTHASACUCTEMA

84 ['eneTnyecknii KOHTPOJIb Pa3BUTHS
pacTeHUM, )KUBOTHBIX U YeIOBEKa

85 M3MeHYMBOCTBIIPU3HAKOB.

BunpmmsmenunBoctu

86 MonudukamoHHassU3MEHYUBOCTh
Bapuauvonsslii psag u
BapHaIMOHHAs KPUBasl.

JlaGopaTtopHast pabora

87 «MccnenoBanne 3aKOHOMEPHOCTEH 0.5

MOIU(PUKAITHOHHON U3MEHYUBOCTH.
[TocTpoenneBapuamOHHOTOPSIIA U
BApUALMOHHONKPUBOIN»

88 ['eHOTHITHYECKATU3MEHIHBOCTD.
KoMOuHaTHBHAsIN3MEHYUBOCTH
MyTtanuoHHas H3MEHYHBOCTD.

89 [TpakTrdeckas padota «Myranuu y 05
Tpo30(G Bl (Ha TOTOBBIX '
MUKpOIIpenaparax)»

90 | 3aKOHOMEPHOCTH MYTALlMOHHOTO




npoiiecca. DMUTeHETUKA U
SMUTEHOMHUKA

91

I'eneruka yenoseka. [IpakTuueckas
pabora «CocTaBiieHHEe U aHAIN3
POAOCIIOBHOM

0.5

92

MeToabpIMeTUITMHCKOUTEHETUKHA

93

3HaueHNne MEUIINHCKON T€HETHKY B
MPEIOTBPAIICHUH U JICUCHUN
TeHETUYECKHUX 3200 IeBaHnil
yeoBeKa

94

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHas pabota «3yuenue
COPTOB KYJbTYPHBIX PaCTCHUU U
MOPOJT JOMAITHHUX KHBOTHBIX)

0.5

95

Mertobl cenekMoOHHOM padoThI.
JlaGopatopHas pabota «3y4yeHune
METO/I0B CEJIEKIIMH PACTECHHID

0.5

96

JlocTr>KeHMs CeJIeKIUN PACTEHUN U
XKUBOTHBIX. [IpakTHueckaspadboTa
«IIpuBUBKapacTeHU»

97

CoxpaHeHue, U3y4eHHE U
UCIOJIb30BaHUE T€HETUYECKHIX

pecypcoB

98

buorexHonorus kak Hayka u
OTpacib IIPOU3BOACTBA.
[IpaxTuueckas pabdora «M3yuenue
00BEKTOB OMOTEXHOJIOTUI

0.5

99

OCHOBHBIeHaHpaBHCHI/IHCI/IHTGTI/I‘-ICCK




olouonoruu
10
0 XpOMOCOMHAsI ¥ TCHHASIMHKCHEPHSI 1
10
1 MeaunuHCKUEeONOTEX HOJIOT I 1
10 PesepBHblii ypok. [loBTOpenue,
5 000011IeHHEe, CUCTEMATH3AIUS 1
3HAHHUH
OBUIEE KOJIMYECTBO YACOB I1O 10 85 135
ITPOTPAMME 2




11 KJIACC

Ne KounuecrBouyacos
Haranzy JIeKTpOHHBbIeU(PPOBbICOOPA3OBA
n Temaypoka Bce | Kourpoabnbie | IIpakTuyeckue
YyeHust TeJbHbIepecypChl
/ ro padoThI padoTshI
n

1 OBomonoHHasTeopus Y. 1
HapBuna

5 JIBHOKyIIME CHIIBI 3BOJIIOLIUA 1
BUA0B 1o Y. JlapBuny
Bbopn0a 3a cymiecTBoBaHue,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
ot0Oop

4 DOopMHUPOBAHUECUHTETUYECKONUTE 1
OPHHIBOJIIOLINH
OTansl 3BOIIOIIMOHHOTO

5 rpouecca: MUKpOIBOIIOLMS U 1 1
MaKpO3BOJIIOLUS
[Momynsiums —

6 AJIEMEHTAPHAsAE TNHUIIAdBOJTFOIH 1
"
3aKOH reHETUYECKOTO
paBHoBecus [x. Xapau, B.

7 Baiin6epra. JlabopaTopHas 1 05
pabota «BrIsiBIeHHE '
M3MEHYUBOCTH Y 0COO€H 0JTHOTO
BHJIa»




DneMeHTapHbIe(PAKTOPHIIBOIIOL]
uu

Dddekt ocHoBaremns. dhdekr
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauuu. M3omaaumuun
MOMYJISIIHI: reorpaduueckas,
OuoIorHYecKas

11

EcrecTBennsiit oTO0p —
HaIPaBJISIOMNN (HaKkTop
HBOJIIOLIMH

12

[TonoBoti oT6op

13

[TpucnocobaeHHOCTH
OpraHU3MOB KaK pe3yjbTaT
MUKpOo3BOJtOIUH. JlaboparopHas
pabota «3ydyenne apoMopdo30B
Y UJIM0AJAITAUN y PACTECHUH U
JKMBOTHBIX )

0.5

14

[Tpumeps! npucnocobaeHu y
OpraHu3MoOB: Mop(dosiornyeckue,
¢bu3noIoruuecKue,
OMOXUMHUYECKUE,
MIOBEJICHUECKHE.
JlaGopaTopnaspabota
«ITpucrnocobreHUsIOpraHu3MOB U
WXOTHOCHUTEJIbHASIIEIECO00pa3HO
CTB»

0.5

15

Bun, ero kputepuu u CTpyKTypa.
Jlaboparopnas pabota
«CpaBHeHHE BUJIOB I10

0.5




MOP(OJIOTHIECKOMY KPUTEPUIO»

16

CrpykTypaBuaa

17

BunoobOpa3oBanuekakpe3ynbTar
MUKPOIBOIOIUH

18

CBSI3bMUKPO3BOIIOLUH U
MU IEMHOIOTUU

19

Makpo3Bosronus.
ITaneonToornyeckre METOALI
I/I3yquI/I$I 3BOJIFOITNHU

20

BuoreorpapuueckuemMeTo pm3yd
EHUSADBOJIIOLUU

21

OMOpHOIOTHYECKHE U
CpaBHUTEJIHHO-
Mop(dororuueckre MeToabl
M3y4YEeHUs YBOJTOIIUN

22

MOJ'ICKYJ'ISIpHO'FCHCTI/ILIGCKI/IG,
OMOXMMUYECKHUE U
MAaTEMaTHYCCKUC MCTOAbI
HU3YUCHUS 3BOJJIIOLUA

23

O0611e3aKOHOMEPHOCTHIBOJTIOL
15074

24

AnanTuBHas paauanus.
HepaBHoMepHOCTH TEMITOB
SBOJTIOIHHT

25

Hayunbie runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emie

26

JloHayuHbI€e IPEICTABICHUS O




3apOKICHUU KU3HU

27

OCHOBHBICATAITBIHEOPTAHUYECKO
WDBOJIIOLINU

28

I'mnores3pI3apoKACHUSIKU3HU

29

HcTopus 3emau 1 MeTO/IbI €€
uszydenus. JlabopatopHas pabora
«M3y4eHue u onrcanue
HCKOIIAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

0.5

30

Ha‘IaJ'IBHLIe3TaHHOpFaHquCKOﬁB
BOJIFOIITMH

31

DBONIOIUAIYKAPUOT

32

OCHOBHBIE 3TaIbI 3BOJIIOIIUH
PacTUTENILHOTO MUDA.
[IpakTnueckas pabora
«M3ydyenue ocobeHHOCTEMN
CTPOEHUS PACTCHUI pa3HbIX
OT/IEJIOBY

0.5

33

OCHOBHBIC TaIlbI 9BOJJIOINHA
JKMUBOTHOI'O MHpa

34

DBOJIIOIHS JKUBOTHBIX.
[MpakTHueckas padota
«M3yuenue ocobeHHOCTEH
CTPOCHHSI TIO3BOHOYHBIX
KHUBOTHBIX»

0.5

35

PasBurue xu3Hu Ha 3eMite 110
3paM U Iepuoaam

36

MaccoBble BBIMUPaHHS —




9KOJIOTUYCCKUEC KPU3UCHL
IponIoro

CoBpeMeHHbIN IKOJIOTUYECKHI

37
KPHU3HUC, €r0 0COOEHHOCTH

38 CoBpeMeHHascucTeMaopraHuyuec
KOTOITPOIILIIOTO

39 OCHOBHBIECHCTEMATUICCKUETPYTI
IBIOPTaHU3MOB

40 AHTpONOJIOTHs — HayKa O
YeJI0BEKe

41 PasButne npeacrasnenuii o
MPOHUCXOXKICHUH YeIOBEeKa
Mecrto denoBeka B cucteme
OpPraHUYeCcKOro Mupa.

42 JlaGopatopHas paboTa 05
«M3yuenne ocobeHHOCTEMN '
CTPOCHUSI CKEJIeTa YeIOBeKa,

CBSI3aHHBIX C MPSMOXOMXKICHUEM)

43 JIBMOKYIIMECHIIBIAHTPOIIOT€HE3a
CooTHomieHrne OMOJIOTHYECKUX U

44 COLIMAJIbHBIX (PaKTOPOB B
aHTPOIIOTeHe3e

45 | OCHOBHBIECTAJMMAHTPOIIOTCHE3A

46 [Taneorenernka n
NaJeoOreHOMHUKa

47 DBOITIOIUSICOBPEMEHHOT OUEIIOBE
Ka

48 | YenoBeueckue pachl. 0.5




[IpakTuyeckas pabora
«/3y4eHne IKOIOrHYECKUX
aJlanTanui 4erIoBeKa

49

Me)K,[[I/ICLII/IHJII/IHapHBIeMeTO,Z[bIaH
TPOITOJIOTUH

50

3apoxaeHue u
Pa3BUTUEIKOJIOTUI

51

MeTo/1bl SKOJIOTHH.
Jlaboparopnas pabora
«M3y4yeHne MeTO10B
9KOJIOTUYECKHUX MCCIICIOBAHUI)

0.5

52

3HayeHNE YKOJTOTHUECKUX
3HAHUH UI YET0BEKA

53

DKoJ0rn4ecKrePaKTopsl

54

Abuotnueckue pakropbl. CBeT
KaK 9KOJOTHYECKUN (paxTop.
JlabopaTopHas pabora
«BrIsIBIEHUE TTPUCTIOCOOICHUT
OpPTaHU3MOB K BIIHSIHUIO CBETa»

0.5

55

Abuotnyeckue GpakTopsbl.
Temneparypa kak
9KOJIOTHYECKU (HaKTop.
JlabopaTopHas pabora
«BoigBrEeHuE IpUCocobIeHu
OpPraHU3MOB K BIMSIHUIO
TEeMIIEpPaTyphI»

0.5

56

AobunoTtnueckue GpakTopbl.
Bi1a’kHOCTB KaK 9KOJIOTHYECKHIL

0.5




¢dakrop. JlabopaTopHas padbora
«AHaATOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT

oOUTaHUS
57 CpenpioOuTaHusIOpraHu3MOB 1
58 | buonornyeckHepUTMEI 1
59 XKuzHeHHBIEPOPMBIOPTAHU3MOB 1
60 buotnueckuedakTops 1
3HayeHne OMOTUYECKUX
61 B3aUMOJICCTBHI JJIsI 1
CYIIECTBOBAHHS OPTaHU3MOB B
cpene oOuTaHus
62 DKOJIOTHYeCKUEeXapaKTePUCTUKU 1
MOMYJISIITUH
OcHOBHbIE TIOKA3aTeNN
63 TIOMYJISIIIK: YUCIICHHOCTb, 1
IJIOTHOCTb, BO3pacTHAs U
MOJIOBAsI CTPYKTYpa
OcHOBHbIE TIOKA3aTeNN
64 MOMYJISALUH: POXKAAEMOCTD, 1
MPUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAITAN
65 DKOJIOTHYECKASICTPYKTYPAITOIyJI 1
SIUH
66 JInHaMyKa NOMyJISILUHA U €€ 1
perynsnus
67 Kpusblie pocta 4nCI€HHOCTH 1

MOMyJIAIHUH. KpI/IBBIe BBIDKMBaHU A




DKoJioruueckasi HuIla BUja.
Jlaboparopuas pabota

68 0.5
«IIpucnocobnenust cemsH
pacTeHuil K pacceleHuIo»

69 Bunkakcucremanomynsiui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTpaHi )KUBOTHBIX

71 Co00111€cTBOOPTraHU3MOB —
OuoIIeHO3

79 DKOCHCTEMAKAKOTKPBITAsICUCTEM
a

73 Kpyrosopor BemecTs 1 NOTOK
SHEPIUU B SKOCUCTEME

74 OCHOBHBIETIOKA3aTEIUIKOCUCTEM
BI

75 DKOJIOTMYECKUENUPaMU bl

76 N3MeHeHHns1coo011ecTB —
CYKLIECCHH
[IpupoIHBIE SKOCHCTEMBI.

77 DKOCUCTEMBI 03€p U PEK.
DKOCHCTEMBIMOPEN K OKEAHOB
[TpupoHbIE SKOCUCTEMBI.

78 DKOCUCTEMBI TYHJIP, JIECOB,
CTeneH, IyCThIHb

79 | AHTpPONOTI€HHBIEIKOCUCTEMBI
YpO03KOCHCTEMBI.

80 [IpakTryeckas pabota 0.5

«M3ydenue u onucaHue




ypOOIKOCHUCTEMBI

81

3aKkoHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOICUCTBUI
OpraHU3MOB B 9KOCHCTEMax

82

MexaHu3MEI BO3AECHUCTBU
3arpsi3HEHUH pa3HbIX TUIIOB HA
cyOOpraHu3MeHHOM,
OpraHU3MEHHOM,
MOMYJISIITIOHHOM H
9KOCHCTEMHOM YPOBHSAX

83

buocdepa —
obnieriaHeTapHas000I09Ka3eMIT
u

84

VYuenne B. U. Bepnaackoro o
ouocdepe

85

3aKOHOMEPHOCTUCYILIECTBOBAHMUS
ouochepsl

86

KpyroBopoTsl BemecTs u
OMOTCOXMMHUECKUE IIUKIIBI

87

30HaJIBHOCTB OHOChephI.
OcHoBHbIE OMOMBI CYIITU

88

YcToliunBocThOnOChEphl

89

DKOJIOTUYECKUE KPU3HCHI U UX
MIPUYNHBI

90

BozneiictBuedenoBekanabuocde
Py

91

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
pPaCTUTENbHBIN U ) KUBOTHBIN MU




92

Oxpananpupo/isl

OcCHOBHEBIE IMPHUHIUIIBL

93 YCTOMYHUBOTO PA3BUTHS
YEJI0BEYCCTBA U IPUPO/IBI
Parmonansuoe

94 [IPUPOJIOIIOIBL30BAHHE U
COXpaHEeHHE OHOJIOTHYECKOTO
pa3zHooOpa3zus 3eMin
O0o00611eH e 110 TEME

95 «MuKkpo3BoIIOLUS U €€
Pe3yIbTaThI»

O000111eHIE IO TEME

96 «Makpo3Boronus u eé
PE3YIIbTATHI»

O06o0061IeH e 110 TeMe

97 «IIpoucxoxxneHue u pazBuTHe
JKU3HH Ha 3eMIIe
O06o001eHue mo Teme

98 «[IpoucxoxaeHNE YSIIOBEKA —
AHTPOTIOTCHE3)

O06o006meHue 1Mo TeMe «IKOJIOTHUS

99 | — Hayka 0 B3aMMOOTHOIIICHHUSX
OpPTraHU3MOB»

10 O06o0061IeH e TT0 TeMe

0 «Opranu3msl ¥ cpesia OOUTaHUS

10 O060061IeHue 110 TeME «DKOTOTHS

1 BHJIOB U TIOMYJISLIUAN

10 O606mmenue o reme «buocdepa




2

— rno0ajpHas DKOCUCTEMA))

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102

10

7.5



mailto:E%3Dso_sdo.school_34@samara.edu.ru




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

C=RU, OU=MO gupektopa, O=MBQOY LLkona
Ne34 r.0. Camapa, CN=KncrtaHoBa VpwuHa
"eoprueBHa,

E=so_sdo.school _34@samara.edu.ru

‘ \ 0096dba111350eb466
2024.09.02 10:28:09+04'00
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