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MOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpenMery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmero obpazoBanmsi pa3dpaboTaHa Ha ocHOBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiii npeamer «buonorus» yriayonéHHoro ypoBHsS u3ydenus (10-11
KJIACCHI) SIBJISIETCS OJHUM W3 KOMIIOHEHTOB TMpeaMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTs». CormacHo mnonoxenusM OPI'OC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YrIyOJIEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM
mubdepennranuy  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
MIPU3BAaHBl OOCCIICYUTHh IMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM oOpa3oBaHueM. B To ke Bpems
KOKIBIM W3 DJTHX Y4YeOHBIX TMIPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBSI3aHHBIX C MpodopueHTanueln o0yJaroumxcss U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUS, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIMHON, SKOJIOTUEN, ICUXOJOTUEN, CIIOPTOM WIIM BOCHHBIM JEJIOM.

[Iporpamma mo ydebnomy mpeamety "buomorus" naér mpeacraBieHUE o
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buomnorus» Ha yrayOnéHHOM
YpOBHE, onpeenseT 00s13aTeTbHoe (MHBAPUAHTHOE) IIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYpUpOBaHWE IO pa3ieiaM M TeMmaM, paclpeieNeHne TIOo Kiaccam,
PEKOMEHIyeT TOCIEeI0BAaTeIbHOCTh M3y4YeHUs y4eOHOro Marepuajia ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaau30BaH TPHUHIMI TMPEEMCTBEHHOCTH C H3yYeHHWEM OWOJIOTMHM Ha YpPOBHE
OCHOBHOTO  of0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HANpaBIEHHOCTh Ha TMOCJENYIOIIee pa3BUTHE OWOJOTMYECKUX  3HaHWH,
OPUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUN O 370pOBOM 00pasze >KU3HU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme o OHMOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOTO mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUsS U B
GbOpMHpOBAaHUM OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4JaronmMxcst MO OCBOCHHUIO COJIEpKaHUs OHOJOTMYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro 00Iero oopa3oBaHUs
3aBepiiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOJIOIUOHHOIO YUYEHHUS U SKOJIOTUH.

Nzyuenne yudebHOro mnpeamera «buosnorus» Ha yriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOLIMXCS K MOCIEAYIOIIEMY IOJIY4YEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, [OJIYYEHHBIX TIPU HU3YYEHHH  OO0YyYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3/esioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclMpeHbl U YrIyOsieHbl OHWOJOTMYECKHME 3HAHUS O PACTEHHSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HHTErpanusi OWOJOTMYECKUMX 3HAHHWM C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH UM 93BOJIOLMOHHBIN MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMH, SMOpPUOJIOTUH U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHEe, OCHOBBI SKOJIOTUU U yueHue o ouocdepe.

VYuebnniii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpTraHu3Ma, MOIMYJISIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepHalla B COAECPKAHUU MPOrPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIeM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU HMHTEpEca K ONpeAeséHHON obnactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTO00pa3uh M OCOOEHHOCTSAX OHOJIOTHYECKUX CHUCTEeM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTMYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@HIaKTUKA WH(GEKIIMOHHBIX 3a00JI€BaHU, MTpaBuia MOBEJICHUS B NMPUPOAE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0yYaIOIUXCS MHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJICIMPOBAHUS OMOJOTHYECKIX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKPYXKAIOIIUX  Jirojie  (CoOmoeHusT Mep NpOoPUIaKTHUKKA  3a00JICBaHUM,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HMCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHM€  YCIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpAa  OOyYarolUMHCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero oo0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT6op opraHu3anoOHHBIX (OPM, METOJOB U CPEJCTB OOyUCHHUS OHOJOTHH
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKkux padot. Taxxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJsiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHUe OHUOJOTHM B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeii, I'. Menaens, B. U. Bepuaackui, U. I1. [TaBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTEMBl Kak mpeaMer u3ydyeHus Ouonoruu. CBOMCTBAa KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJIAPHBIA, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyuaroniye >kMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3aluu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBast runoresa. [lonstue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3yabraroB. [IpuunMHBI UMCKaXKEHUA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopatopHoe  oOopylnoBaHHE  JJIsi  IPOBEICHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas reopus (T. ILlIBaHH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBOM MHKPOCKOTM, «JIEKTPOHHBI MHUKPOCKOID,
«HMctopus pa3BUTHS METOAOB MUKPOCKOIIMM.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINs, peareHTa, ydacTHe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperysiund. MuHepalbHble BEIIECTBAa KJIETKH, UX OHoIornyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buonormyeckue mnonumepsl. benkwu.
AMUHOKUCIOTHBIHCOCTaBOETKOB. CTpYKTYypbl OenkoBoi Mousekynbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHAas CBsI3b. BTopuyHas, TpeTU4Has, YeTBEPTHUYHAS
CTPYKTYPBL. Jenatypanusi. CBoiicTBaOENKOB. Knaccudukanusoenkos.
buonornueckuepyHKunnoenkoB. Ipuonul.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlurunel. F'uapodunbHO-TUAPOdOOHBIECBOMCTBA. Kitaccuukaiiys TunuaoB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotel. JHK u PHK. CrpoeHneHyKIeMHOBBIXKHCIIOT.
Hyxneorunpl. [lpunnunkommuiementapuoctu. IlpaBunoYapradda. Crpykrypa
JAHK — nBoiinascnimpanb. MecTtoHaxoxaenue u Ouonornueckue ¢yukiuu JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckne cBsisu B mosiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouosorus: OMOXMMHUYECKHE U OMO(pU3NYECKUE UCCIEHOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
cmpyKmypbol U OYHKYull OUOMONEKYN U UX Komniekcos. Komnviomepnolii ouzavin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJIeKyJibl BOJb», «BeliectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYNbl», «CTpoeHHE MOJICKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000pYyI0BaHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponuniaemocts MeMOpanbl. PabGorta Hatpwuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[utomna3zma. [uto3ons. Llutockener./[Buxkennenuromnazmel. OpraHoubl
kieTkd. OnHoOMeMOpaHHBIE OPraHOMIbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekperopHasdynkuusannaparal onbmxu. Moouguxayusbenkos 6
annapamel o1601cu. Copmupoexabenkos 6
annapamel onv0ocu. TpaHCTIOPTBEIIECTB B KJeTKe. Bakyonu pacTUTENbHbIX
kieTok. Knerounsrit cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBIL.
Ipoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenune W (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOIIACThI, XPOMOIIIACTHI, JIEUKOIIIACTHI BHICIIIMX PACTEHUM.

HememOpanHubie opraHouabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHOHJI0B KJIETKH. PuGocomsr. IIpomesicymounvlegpunamenmeol.
MuxkpoduiaMeHThlI. AxmunosvleMukpoguiamenmaoi. MBI1IEYHBIEKIETKH.
AKMUHOBb1EKOMNOHEHMbIHEMbIUUEYHbIXKAemMOK. MUKPOTPYOOUKH.
KnerounsiiiienTp.  CTpoeHHE€ UM JBW)KCHHEXKTYTHKOB W PECHHUYEK.
MukpotpyOoukunuTomiaasmel.  LlenTtpuons.  benku,  accoyuuposauHvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momopmnwviebenxu.

Anpo. Obonoukasigpa, XpoOMaTHH, KapHoILIa3Ma, SIPBIIIKH, UXCTPOCHUE U
bynkuuu. SnepHblid O0enkoBbIM MaTpukc. IIpocTpaHCTBEHHOE pacHoIOKEHHUE
XpOMOCOM B HHTep(azHOM siape. Iyxpomamur u 2eemepoxpomamut. benxu
XpOMaTWHA — THUCTOHBL. /JluHamuxa s0epHou 00010YKU 6 Mmumose. HoepHbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).



JleMoHCTpanun

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KiIeTKm», «CTpocHHe
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KIeTKW», «CtpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKApHUOTHYECKON KIIETKIY.

OOopynioBaHHEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpENnaparbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTtopnasi padora «l3ydeHuEe CTPOEHHS KIETOK pPa3IMYHbIX
OpTaHU3MOB.

IIpakTuyeckas padora «l3ydyeHune cBOMCTB KJIECTOUYHON MEMOpPAHbI».

JlaGoparopnass padora «lccienoBanne mia3mMoiiM3a W JIETUIA3MOJIMN3A B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora  «/3ydeHue  [OBWKEHHUS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpPeBpaLleHie JHEPIUU B KJIeTKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Turbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnieueHne kieTku: mnpeBpamieHne ATD B
oOMeHHBIX Tporeccax. DepMEeHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA M MEXAHU3M JICUCTBUSI.
Kodepmentsl.  OtnuumsihepMEeHTOBOTHEOPraHMUYECKUXKATAIN3aTOpoB.  benku-
aKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BelecTB B KieTke. DorocuHTes.
AHOKcuceHHbIll U OKcueeHHbliihomocunme3z y Oakmeputi. Ceemocoouparoujue
nueMeHmol U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mmpouecce
dborocunTe3a. CBeroBas U TeMHOBas ¢aspl. Pomoovixanue, Cs., C4. u CAM-munwvi
gpomocunmesa. IlpogykTuBHOCTh (PoTOCHHTE3a. BnusHue paznuyHbix (HakTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTES. PazHoo0pa3ueopraHu3MOB-XeMOCUHTETHKOB:
HUTpUDUITUPYIOIITUEOAKTEPUH, KeJe300aKTepuH, cepobaKkTepuu,
BOJIOpOAHbICOaKTEpUU. 3HAYECHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bupaesl Opoxxenus. I[IpoaykTel OposkeHHS W HX
UCIIOJIb30BAHUE YEJIIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIHN OOJIe3HEH.

AspobHbie OpPTaHU3MBI. Orarbl JYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe okuciIeHHE, WK KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUI B
npoiieccax ononornyeckoro okucienus. {uknnueckue peakunu. OKUCIUTEIbHOE



dbochopunupoBanue. Ouepeuss memoOpanHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaswl. IlpeuMyniecTBa a’poOOHOTO IMYTHU
oOMEHa BeIIeCTB mepes] aHadpOOHBIM. DPHEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JleMoHCTpaIMuA

[Toptpersr:/Ixk. ITpuctimn, K. A. Tumupsze, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmumbr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUT 0O0Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

Jlaboparopuass padora  «l3ydeHue  KAaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

Jlabopatopnasi pabGora «/3ydyeHue (HEPMEHTATUBHOTO PpACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (orocuHTe3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHIKN KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOIO CHHTe3a. Peanuszanus HacneAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOI, €ro cBoucTBa. TpaHckpunuus — wmatpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxou kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OonocuHTe3e Oernka.

Coepemennvie npedcmasieHusi o cmpoenuu 2eHos. OpraHuszalys reHomMa y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T€HOB Yy MpoOKapuoT. I'mmores3a
onepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomol 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekiieTouHbie (OpMBI JKU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHE
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. KusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHubie 3a0oneBanusi yenoBeka, XxuBOTHBIX, pactenuii. CITNJ, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.



Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oaunvix. Hanomexunonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JleMoHCTpaIMuA

[Toptpetsi: H. K. Konbios, /. Y. IBaHOBCKUIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTHYeckuit Kom», «BUpPyCh»,
«bakTepuodarmy.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryisnusa. Hurepdaza u  MuUTO3.
Oco0OeHHOCTH TMpOLIECCOB, MpOTEKawIMUX B HHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETUYECKUH (MPEMUTOTUUYECKUI) TIEPUOIbI UHTEP(DA3HI.

Martpuunsbiii cunre3 JHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIICIBLHOCTb.
Mexannsmpermmukanuun JIHK. Xpomocombr. CtpoenuexpomocoM. Temomepsl u
TeroMepaza. XPOMOCOMHBIA HAa0Op KIETKM — KapuoTUIll. JIUMIoWaAHBIA W
rariouaHbld  HaOOpHl  XpoMocoMm. ['omonioruuHbie XpoMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue wietku — wmutTo3. Craauu MHUTO3a W TPOUCXOJAIINE B HUX
nporeccel. Tunel muto3a. KapuoknHe3 u nuToknHe3. buosiorndyeckoe 3HayeHUe
MHUTO3A.

Perynsinus MUTOTHYECKOrO IUKIA KIETKHU. [IporpamMmmupyemasi KieTouyHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHaJIbHAs TE€HOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu kKiemox. «L{ugpposas
Ka1emKka» — ououngopmamuueckue Mooenu QYHKYUOHUpoB8arus Kiemxku.

JlemoHcTpanuu

Tabnuipel U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KiIeTKax
KOpELIKa JIyKay.

JlabopaTtopnass  pabora «3ydeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenapaTax.

Jlabopatopnas padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. CTpoeHue u GyHKUMH OPraHU3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OAHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOeHHOCTH  CTpOGHMSI W JKM3HENEATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakTtepuu, apxew, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOUHBIC
BOJIOPOCIH, APyrue NpoTUCThL. KOJIOHNAIbHBIE OPTaHU3MBI.

B3anMoOCBsI3p 4AaCTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eIuHoe 1esnoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAsI, TMPOBOJAIIAS, OCHOBHAsl, MeXaHudeckas. OCOOEHHOCTU CTPOECHUS,
GyHKUMNA U pacloIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHu KMBOTHBIX M 4e€JOBEKAa. TWIMbI KUBOTHBIX TKAHEW: AIUTEIUAIIbHAS,
COCJIMHUTEbHAS, MbIllIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUs, (PYHKIUN WU
PACIIOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHBIE W TE€HEpAaTHUBHBICOPraHbIpacTeHH. Opransl u
CHUCTEMBI OPTraHOB KMUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranm3moB. Kapkac pacrennii. CKeneTsl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHyTpeHHMH ckeneT. CTpoeHune u
TUNBI COEIUHEHUS KOCTEH.

JIBuxeHne  opraHm3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0ouIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOUHBIX >XMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbIeMbIIIIbI U UXpadoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a W
MHHEPAJIBbHBIX BEUIECTB pacTeHUsIMU. lIuTanue xMBOTHBIX. BHyTpHUIIOI0CTHOE U
BHYTPUKIIETOUYHOE TNuIIeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue skuBOTHBIX. {uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe npixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cucTemMa uesioBeka. MeXaHu3M BEHTWISIIUM JIETKUX y TTHI] U
MJIEKOTIUTAIOMUX. Perynsmus apixanus. JpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyZbl M KpoBb. Kpyrm KpoBooOpalieHus. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. PaboTa
cepala v €€ peryJisius.

Brinenenue y opranusmoB. Belgenenne y pacreHuil. Beinenenue y
KUBOTHbIX. CokpaTuTenpHble Bakyonu. Opranbl BblaeneHus. PuiabTpanus,



CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBIACICHUS.
CBs13b IIOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y
ITO3BOHOYHBIX KUBOTHBIX 51 YeJI0BEKA. [Touxmn. Crpoenue U
dbynkunonupoanueHedpona. OOpazoBaHrue MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuii W LHUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIXPACTEHUM.
Kyrtukyna. CpeacrBanacCUBHOM M XUMHYECKOU3AMTHI. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranu3Ma oT Oojnesneil. MimmyHHas cucrteMa uenoBeka. Kiierounsiii u
TYMOpPJIbHBIA MUMMYHHUTET. Bpokn€HHbI U npuoOpeTéHHbIN crenuduueckuit
UMMYyHUTET. Teopust KIOHaNIbHO-ceIeKTUBHOro mmmMmyHutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CHUCTEMHBIX 3a00JI€BaHUM.

Pasgpaxkxumocts M peryisinus |y  oprauusmoB. PasnpaxumMocts y
OIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. PaszgpakumMocTe W perymanus y
pacteHuid. POCcTOBBIE BENIECTBA U X 3HAYCHHE.

HepBHasg cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJNBI. JBOJIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y XKUBOTHBIX. OT/AENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAs CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenespl DHIOOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleMCTBUE TOPMOHOB.
B3auMocCBs3p HEpBHOW M SHIOKPUHHOW cuCTeM. [ umoTanamo-runodusapHas
CUCTEMA.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmupl U cxembl: «OIHOKIETOYHBIE BOAOPOCIH», «MHOTIOKIETOYHBIE
Bojopociny, «baktepumny, «lIpocreiimmue», «Opranbl LBETKOBBIX PACTEHHI,
«CuctemMbl  OpPraHOB TO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHEe CTpoeHHE
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue ctediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKENET 4YeOBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BpraenurenbHas cucrteMa», «IHIOKpUHHAs cucrtemay, «CTpOEHHE MBIIILBDY,
«Mmmynurer»,  «Kumeynomonoctuele»y, «CxeMa  NUTaHUS  PACTEHUN»,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOoeHHE THIPBDY,
«CtpoeHue maHapun», «BHyTpeHHee CTpOEHHE IOKIEBOro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema



npecMbikatomuxcs», «HepBHas  cuctema  nruny, «HepBHas — cuctema
MIIeKOTUTaromux», « HepBHas cuctema yenmoBekay, «Pediekcy.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApPaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHHUil, repOapuu
pacTeHMI pa3HbBIX OTHAEJOB, BJIAXHBIE MpENapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyZ0BaHUE JJI JEMOHCTPAIIMK MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacuieruieHus Kpaxmalia U OeJIKOB o AecTBreM (hepMEHTOB, 000pyAOBaHUE AJIs
JIEMOHCTPALUH OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHH3Ma
JIBIXaTEeNbHBIX JBUKEHUHN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEN paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel JKUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOT'O PACTEHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOMXEHHUA:  I[OYKOBAaHUE,  CIOPYISLUS,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonmoBoe pasmuoxkenue. IlomoBble KIIETKM, WM TrameTsl. Menos.
Cragunmeriosa. IToBeneHnexpomMocom B Meno3se. Kpoccunrosep.
buonornueckuiicMpIcIMEi03a W TIOJOBOrompoiecca. Meilo3 u ero MecTo B
YKW3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorenes u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnogoTBOpeHHE U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyus Moppoceros u mooenu Mmopgoeeresa.
CraaunamMOpHroreHe3aKuBOTHBIX (HanmpUMepemsATYIIKH). HpobGnenue.
Tunsigpobnenus. [emepmunupoéannoe u HeOepMUHUPOBAHHOE OpobIieHue.
bracmyna, munvr  6aacmyn. OcobeHHOCTH APOOJICHUS] MIICKOMUTAOIINX.
3apoaplllieBble  JUCTKK  (racTpyJssiiius). 3akiajka OpraHoB M TKaHEeW U3
3apOJBIIIEBBIX JINCTKOB. B3auMHOE BIMsIHUME YacTell pa3BUBAIOLIETOCS 3apOAbIIIa
(oMOpuoHaIbHAsT WHAYKIHS). 3akiajka IlaHa CTPOEHUS JKUBOTHOTO Kak
pe3yabTaT UepapXUueCcKux B3aMMOJICUCTBUN TeHOB. BiusHue Ha sMOpUOHAIBHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOILIEH Cpebl.



Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pas3BuTue. PasButue ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO W HEMNPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THUIBI pOCTa KUBOTHBIX. DaKTOPHI
peryJsiiiy pocTa >KMBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHue u paszputue pacteHui. ['amerodutr m crnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
['amerorene3 y pacteHuid. OIJIOAOTBOPEHHE W Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHUE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabnuupl u cxembl: «BeretaTuBHOe pasMHOXKeHUE», «Tumbl Oecrnonoro
pasMHOXKEHUD», «Pa3MHOXKEHHE XITaMUAOMOHAIb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHOXeHue TUApb, «Meiosy, «XpoMocoMmbly, «l'ameroreHes», «CTpoeHuUe
AWIEKIIETKH U crepmaTo3onaa», «OCHOBHBIE CTaJAuM OHTOreHeszay, «lIpsmoe u
HENpsAMOe pas3ButHe», «Pa3Burhe MalcKoro xyka», «Pa3Buthe capaHum»,
«Pa3Butne narymkw», «/IBOMHOE OIUIONOTBOPEHHE Y LBETKOBBIX pPACTEHUI»,
«CTpoeHue ceMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycTb», <«OKH3HEHHBIM [UKI MXa», <«KU3HEHHBIM MK
MManoOpPOTHUKA», « KU3HEHHBIN ITUKIT COCHBI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, MUKpONpENnaparbl SHLEKIECTOK H
CIIEpMAaTO30HUI0B, MOJIECNb «L MK pa3BUTHS JISTYILIKW.

JlabGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOIIpenapaTaxy.

IIpakTuyeckasi padora «BrplsiBIeHHE NOPU3HAKOB CXOACTBA 3apOJbIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopuass padora «CTpo€HHE OpPraHoB PA3MHOMXKEHHUS BBICHINX
PaCTEHUI».

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padoter H. K. Konwitosa, H. 1. BaBunosa, A. H. Benozepckoro, I'. 1.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.



OCHOBHbBIE TEHETUYECKHUE TOHSITUS U1 CUMBOJIBL. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIe TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbl ~ T€HETUKH: THOPUIOJOTUYECKUM,  LUTOJIOTHYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA.

JleMoHCTpanun

[Toptpersr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToJIbl TeHETUKIY, «CXeMbI CKPEIIUBAHUS.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN).
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usl THOPUIOB MEepBOro nokojaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaCIICIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHud. [ unores3a 4ucToThl raMer.

AHanm3upyouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUs.
Pacuierienre npu3HakoB MPU HENOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HACJIEJOBaHUsSI  TIPU3HAKOB. [{uTonornyeckue  OCHOBBI ~ JTUTMOPHUIHOTO
CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICIOBAHUE TI'E€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TreHaMHu. XPOMOCOMHas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbIA IOJd. ['eHeTnuyeckas
CTPYKTYpa IMOJIOBBIX XpoMOocoM. HacnenoBanne npu3HaKkoB, CLENIIEHHBIX C ITOJIOM.

['eHotur kak uenocTHas cucrema. [lenoTponus — MHOXKECTBEHHOE IEMCTBUE
reHa. MHOK€eCTBEHHBIMATIIETTU3M. BzaumopaencTBueHeaIEIbHBIXTEHOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHSA PACTEHUM, >KMBOTHBIX W YEJIOBEKA, a
TakKe (PU3MOIOTHYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTUBHBIX (DYHKIIHM.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHyeckue acneKkTbl KOHTPOJS U
W3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

JleMoHCTpanun

[Toptpetsr: I'. Mennens, T. Mopras.



Tabmumpt u cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Mennens», «AHanmu3upymoliee CcKpelmuBaHue», «HemomHoe TOMUHUPOBAHHEY,
«CrenyieHHOE HAacleOBaHWE TMPHU3HAKOB y Apo3odumib», «['eHeTuka momay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nOTHULBD,
«MHOX€ECTBEHHBIN alIeNIN3M», « B3auMo1eicTBUE TEHOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rHOpUIOB TEPBOrO TMOKOJCHHUS W PAaCIICIJICHHs TMPU3HAKOB, MOJAENb IJIs
JEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS MPU3HAKOB, MOJEIb I
JEMOHCTpPAllUM CLEIUICHHOTO HACIJIEIOBAHUSI MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuyeckas padora «l3ydyeHwe pe3yabTaTOB MOHOTHMOPUIHOIO
CKpELIMBaHUA Y IPO30(QUIIBD».

IIpakTuyeckass  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUTHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoseiicTBue reHOoTHMIA W cpenbl npu  (GopMupoBaHuUU (EHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAs U HACJICICTBEHHAS.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbIN
psa v BapuanmonHas kpuBas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHUYUBOCTH.

['eHOTHMIIMYECKAsT U3MEHUYUBOCTh. CBOMCTBA FT€HOTUIIUYECKON N3MEHUYHBOCTH.
Bunbl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOuHaTuBHass M3MEHYMBOCTH. Meio3 W MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
TeHETUYECKOr0 pa3Hoo0pas3us B Mpezesiax OqHOro BUIA.

MyTranmoHHass W3MEHYMBOCTh. BuIbl MyTauuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SlnepHble U
HUTOIUIa3MaTudeckue myTtanuu. CoMaTUYeCKUE W TMOJIOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTHYECKUX PSIJI0B B
HacnencTBeHHoM m3menunBocth (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJIECTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb ONUSEHEeMUYeCcKUx Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.



Tabmuubr w  cxembl: «Bumpl u3mMeHumBOoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTEY, «KomOnHaTnBHAS U3MCHYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHue», «I enerTnueckre 3a00JeBaHus YeI0BEKay, « BUAbI MyTaluii».

O6opynoBaHue: KUBbIE U TepOapHble AK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHkH (poTorpadun) )XKUBOTHBIX C Pa3IMYHBIMU BHIaMU U3MEHUMBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON M3MEHYMBOCTH. [locTpoeHue BapHalMOHHOTO psAga |
BapUALMOHHON KPUBOWY.

IIpakTnueckass padora «Myrtamuu y Jpo30duiibl  (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 14. I'eHeTHKa YejI0BeKa

Kapuorun uyenoeka. MexayHapoaHas NpOrpamMMa HMCCIIEIOBaHUS TE€HOMA
yeimoBeka.  MeToapl  M3y4EHHS] TE€HETMKM  YEJIOBEKA:  ICHEaJIOTMYECKUH,
OJIM3HEIOBBIH, LM TOTCHETUYECKHUM, MOMYJISIITUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMeHHOE ONPEIEIICHUE TE€HOTHIIA:
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[111P-ananu3a. HacieacTBeHHbIe 3a00JI€BaHUs YesiOBEKa. [ eHHbIE U XPOMOCOMHBIE
Oose3HH dYenoBeka. boyie3HM ¢ HACNENCTBEHHOM MPeapacioioKEHHOCTHIO.
3HauYeHUE MEIUIIMHCKOW T'€HETUKU B MPEAOTBPALICHUU U JICYCHUH T'€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOTO rpy3a». DTUUYECKUE ACIEKThl UCCIEIOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA 1 CTBOJIOBBIX KJICTOK.

['eneTnyeckue (hakTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH UYEJIOBEKa K
(bU3NIECKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpY Karoliel cpeanl. I eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpauumn

Tabmuubr u cxembl: «Kapuotun demoBeka», «MeToabl U3yUYeHUS] TEHETUKH
yeJioBeKay, «I eHeTndeckue 3a001eBaHMS YEJIOBEKAY.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3sMoB

JloMecTukanust W celeKuus. 3apoKJACHUE CEJEKIMU W JIOMECTUKAIIHM.
Yuenue H. WM. BaBumimoBa o lleHTpax mNpoOWCXOXKICHUS €W MHOT000pa3us
KYJbTYPHBIX pacTeHuil. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKMX PSIIOB B
HaciaeAcTBeHHOM wu3MmeHuuBoctT H. WM. BaBuioBa, ero 3HadeHue i
CEJIEKIIMOHHOW PabOoTHI.

Metoasl cenekunoHHONW paboTel. M CKycCTBEHHBIM OTOOp: MacCOBBIA U
VIH/INUBU1Y JIbHBIM. DTarel KOMOMHAIITMOHHON CCJICKIIUU. HUctwiTanne



IPOM3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
¢dbeHoTHa NIOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckycCTBEeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIIMOHHOM  paboThlI.
PanuannoHHbIi 1 XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTAlUi y KyJbTYPHBIX
¢opM opranu3moB. Mcnonap30BaHME TE€HOMHOI'O PEJAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK my1st momydenust ucxoqHoro Matrepuana ajisi CEJIEKIHH.

[lonyuenne ITOJINTUIONIOB. BnyrtpuBunosas rUOpUaN3aLIHsL.
bauszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoacrtBenHoe
CKpellluBaHue, WM ayTOpuauHr. I'erepo3uc um ero mpuuuHbl. Mcnonb3zoBanue
rerepo3uca B cenekuuu. OtnanéHHas rubpunusauus. llpeononenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
DesonIoYuUsLY.

CoxpaHEHHE U M3YyYEHUE I€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTEHUH U
UX JUKUX poaMYed  ans  co3gaHusl  HOBBIX  COPTOB M THMOpHIIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2EHeMUYEeCKUMU PEeCYyPCamu CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YenAx YayuueHus Cyuecmeyiomux U co30aHus HO8blX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008AHUI,
nepeoosvix uoeli U NepCneKmuEHbIX MeXHOI02ULL.

JleMoHCTpauumn

[Toptpersr: H. W. BaBumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOPa3Hsl KyJIbTYypPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKHX PSIOB B HACIEACTBEHHON M3MEHUYMBOCTNY,
«Metoppl cenexkunn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGoparopHasi padora «3ydeHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOJIOB CEJICKIIUU PACTEHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METOAbl M JIOCTHKEHHUS CEJIEKUUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAA OMOJIOTHS

OOBEKTHI, UCHOJb3yEMbIE B OHMOTEXHOJIOTWH, — KIETOYHBIE U TKaHEBBIE
KYJbTYPBI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMoTeXHONOTHS:  XJIeOOMeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHYECKHX
TexHonorui. [lpon3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.



Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Knerounass mnxeHepus. MeToapl KyJbTypbl KIETOK UM TKAHEW PAaCTEHHU U
KUBOTHBIX. Kpuobanku. ComaTtnueckasruopuan3anus U
coMatudeckuiiamMOprorene3. Vcmnonb3oBaHue TamjoOUI0B B CEJIEKIMH PACTEHUH.
Ilonyuenue moHOKIOHANLHBLIX anmumen. Hcnonvzosanue MOHOKIOHANbHBIX U
NOMUKTIOHANbHBIX — aumumen 6 Meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHCTpyKIMA ~ AHWLIEKIETOK W KIOHUPOBAHME  JKMBOTHBIX.  MeTon
TpaHCIUIAHTALIUU SIAEp KIETOK. TexHonocuu 0300poeneHus, KyJIbmusupo8aHus u
MUKPOKIOHATLHO20 PASMHOINCEHUS CEbCKOXO3AUCNEEHHBIX KYAbIMYD.

XpoMOCOMHass W TeHHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha M
KoHCcTpyupoBanue pekoMOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTH)KEHHsT W NEpPCHEKTUBBl  XPOMOCOMHOM M TI€HHOM  HMH)KCHEpUHU.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON UHKEHEPUU.

Menuuunckue OuotexHonoruu. [loctrenoMmuas nudposas meaununa. [11{P-
JMAarHoCcThKa. MeTaOoJOMHBIN aHaliu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBeKa U OLIEHKH COCTOSIHMSI €ro 3J0poBbs. M CIONb30BaHHWE CTBOJIOBBIX
KieTok. TaprerHas Ttepanusi paka. 3D-Omouwmkenepus minsg  pa3paOOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEel COYeTaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONMpHHTHHra M ckaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C ILEJNbI0 0OecredeHuss KOMOMHHUPOBAHHOMN
3amuThl 0T Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJNEKYJISIPHBIX MEXaHU3MOB
¢dbynkunonupoanuss PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmunp! U cxemsl: «Vcnonb3oBaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
POU3BOACTBEY, «KiieTouHas nHKeHepus», «I eHHast HHKEHEePUs».

JlaGopaTopHasi padora «M3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOUYHOKUCTBIX TPOTYKTOBY.

IKckypcusi «bHOTEXHONOTMA — BaKHEWINAsh MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO).

11 KIIACC

Tema 1.3apo:xkaeHue M pa3sBUTHE 3BOJIOHMUOHHBIX IPeACTABJICHUHA B
OMoJI0run



OBOJIOLMOHHAATEOPUS 4. JapsuHa.
[IpeanochUIKMBO3HUKHOBEHUAAApBUHU3MA. JKH3Hb W Hay4dHasl JE€ATEeIbHOCTh Y.
HapsuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHU3MOB, HACJEACTBEHHAass M3MEHYMBOCTh, Ooprba 3a
CYILLECTBOBAHKE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiierne cuaTeTHYeckor Teopuu dBomtonmu (CTD). HelTpanbHas
teopust sBomouud. CoBpeMeHHas JBOJIOLMOHHAs  OuWojorusg. 3HaUYEHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHcTpanuu

[Toptpersr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaeun, . K.
benses.

Tabmunpt u cxembl: «Cucrema sxuBoi mnpupoasl (o K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (popmMupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KuUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymiectBoBanue», «llopoasl romybeit», «MHorooOpasue KyIbTypHBIX (Hopm
KarmycThl», «[lopoasl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS JABMXKYUIUX CHJ SBOJIOLHNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JIEMEHTAapHas €IWHHLA 3BOJOLMH. COBPEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOTO pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooHJa TOMYJISUMU KaK DJIEMEHTAPHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus JIx. Xapau, B. Baitn6epra.

DOnemeHTapHbie (AKTOPHI (IBKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelidp TeHOB — ciydaiiHbie
HEHAIpaBJeHHbIE W3MEHEHMs 4YacToT aieiaed B mnomyisauusx. Oddexr
OCHOBartelns. JDgpgexm oOymuliounoeo 2opaviuika. CHUMCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue sgpgpexma Opetigha cenog 6
oonbuwiux U manelx  nonyrayuax.  Murpamuu.  M3omsums  mOmysIsuil:
reorpadudeckas (IpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisgiomuii ¢akrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAIOIIHMA
(nm3pyntuBHbIi). [lonoBoit or6op. Bo3HMKHOBEHHE U 3BOJIOLHUS COIHMAIBHOTO
NOBEAECHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHM3MOB  KakK  pe3yibTaT  MHKPOAIBOJIOLIUU.
Bo3HukHOBeHHE — mpucnocOOJeHu y  opranu3sMoB.  Apomopdo3bl U



uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(hOIOTHYECKHE,
dbuznonornyeckne,  OHOXMMHYECKUE,  MoBeaeHUYeckue.  OTHOCUTEIBHOCTh
PUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMU. M3omsus — kimodeBoi (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIONIMU3aus,
rubpuau3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIIECCOB.

Mexanuzmbl GOpMHPOBaAHUS OMOJIOTHUYECKOTO Pa3HOOOpa3usl.

Ponp 3BONIOIMOHHON OHMOJOrMM B pa3pabOTKEe HAydHbIX METOJOB
COXpaHeHHsI OMopazHooOpa3usi. MUKPOIBOJIONUS U KOIBOJIIOIHUS Mapa3uTOB U UX
X0351€B. MexaHnu3mbl (OPMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM M CHOCOOBI
OOpBOBI C HEl.

JlemoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuupl u cxemsl: «MyTanuoHHasi HM3MEHUYUMBOCTBY, «llomyndnronHas
CTpYKTypa BUAa», «Cxema NmposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «/Buxymme
CHJIbI 3BOJIOLUNY, «IDKOJIOrMUecKas H30JSLUS MOMyJALUNA CeBaHCKON (openmy,
«l'eorpadmueckass M3OMAIUS  JTUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoiny, «IlomynsiiuoHHbIE BOTHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HpycTpualibHbId MenaHu3M», «/KuBble uckonaemsie», «lI0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«®uznonoruueckue axanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Buasl-nBoiiHukn», «CTpyKTypa BuAa B
npupose», «CrnocoOsl BUgooOpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBIEH», «IKOJOTHYECKOE BHJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITomumnousl pacteHuit», «KamycTHo-peneuHsiii ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3BEepel C MpUMepaMH pPa3IMYHBIX MPUCTIOCOOJEHUN, dYyuyesaa NTUI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlabopaTtopnasi padora «BpIsBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

Jlabopatopuass  padora  «lIpucnocobiienuss  OpraHu3MoB U = HX
OTHOCHUTEJIbHAS 11eJIECO00Pa3HOCThY.

JlaGopaTtopnas pabGora «CpaBHeHHE BHJOB 1O MOP(HOIOTHYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTaThl



Metoasl u3ydeHHsT MakpolsBoiouuu. llaneoHTonornueckue  METObI
u3ydeHus: oHBomoruu. l[lepexomubie  ¢GopMbl W (PUIOTEHETUYECKUE  PSIIBI
OpPraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitouuu. CpaBHeHUE QIIOpHI U
dbayHbl MaTepuKoB M OCTpoBOB. buoreorpaduueckueodnactudemnu. Bumabi-
SHJEMUKHU U PEIUKTHI.

DOMOPHOJIOTHYECKHE W CPABHUTEIBHO-MOP(OIOTUUECKHE METOIbI H3yUCHHS
ABOIOLMH. ['€HeTHuecKkue MeEXaHU3Mbl JBOJIOLMM OHTOTE€HE3a M IMOSBJICHUS
HBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OPraHBbL.
PynuMentapusle  opraHbl M aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHYECKHME UM  MaTEeMaTHYE€CKWE  METOJbl  HM3Y4YEHHUs]  DBOJIIOIHUHU.
['omonoruunbie TeHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUSI (PUIOTCHETHUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallUX U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOJIONUU. [IpuHyun cmensvl QyHKYUL.
HeoGpaTtumMocTs 3Botonuu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabnuipl 1 cxembl: «DUIOTEHETUYECKUN P JOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedanby»,  «Punuoduts»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «Jlpeid KOHTHUHEHTOBY,
«Penuktery, «HaudanmpHble cTaauu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IUMIIaH3e», «l1aBHbIE
HaIpaBJIeHUS 3BOIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKA HCKOMAeMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hbie ruUMmoTe3bl MPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHE3 W
nancrnepmusi. JJoHayuHble TPEACTaBICHUS O 3apOXKICHUU KU3HU (KPEaLlMOHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKICHHUS KU3HU U €€ OnpoBepkeHue onbiTamu .
Penu, JI. Cnannanuanw, JI. [Tacrepa. [IponcxoxxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE ATaIlbI HEOPTraHUYECKON ABOJIIOLIUH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHMHYECKAas OHBOIIONHSA. AOHWOICHHBIM CHHTE3
OopraHu4eckux BemecTB u3 Heopranuueckux. Omeit C. Mwumepa u I'. HOpu.
OoOpasoBanuenoauMmepoBuzMoHomMepoB. KoanepBatHasrunoresa A. M. Onapuna,
runoTe3anepBuyHorooynpona/>k. Xomnaelna, reHeTudeckasrunoresa I'. Mémnepa.



Pu6osumer  (T. UYek) wu rtummoresa «vupa PHK» V. TunGepra.
dopmupoBaHUEMEMOpPaH U BO3HUKHOBEHUETPOTOKIIETKHU.

Uctopus 3emim u Meronsl €€ wu3ydeHus. MckomaeMble OpraHUYECKHE
octarku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTENIbHAsT M aOCONIOTHAs
reoXpOoHOJIOTHs. [ €0XpOHOJIOrNUecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HadvanbHble 3Tanbel opraHudeckod HBoMOnMU. [logBiaeHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IpoucxoxkaeHne MHOTOKJIETOUHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX IPYNI MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE 9Tallbl BOJIONMU BBICIIUX pacTeHU. OCHOBHBIE apOMOPGO3bI
pacreHuii. Bpixon pacrenur Ha cywy. llosiBieHue CIOpPOBBIX pacTeHUN U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
pacTCHUMN.

OCHOBHBIEC ATamnbl 3BOJIONUHU >KUBOTHOTO Mupa. OCHOBHBIE apoMop(o3b
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOIHUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimil. [IpoucxoxnaeHne MICKOMUTAIOIMNX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHUe OECO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO ’paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHO30¥. OOmas XxapakTepucTHKa KiIuMara |
reoJIOTHYECKUX TMpoueccoB. [losgBIEHHE M paCUBET XapaKTEPHBIX OPraHW3MOB.
VYriieobpa3oBaHue: €ro ycioBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTHYECKHE KPU3HUCHI MpOouuIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnammanuanwu, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema onbiTa @. Penny», «Cxema onbita JI. [Tactepa mo
U3YYEHHUIO CaMO3apOoXxaAeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  H3BoNIONUM», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHbIe 3Tanbl OPraHUYECKOW IBOMIONUNY, «CxeMa 00pa3oBaHUS 3YKApHUOT
nyTéM cumoOunoreHeza», «Cucrema KUBOH NpuUpoabl», «CTpoeHUE BUPYCAy,



«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCINY,
«MHorokierounbsle Bogopocian», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdosbl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbIEY,
«IInockue 4EepBUY, «UEHUCTOHOTHEY, «PBIOBI», «3€MHOBOHBIEY,
«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MMPOTEPO3OMCKOU Ipe», «Pa3sButue Ku3HU B
MAJIE030MCKON 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pey, «Pa3BuTHe KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu PACTEHUM pa3IMYHBIX OTHAEIOB, KOJUICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyella NTHLl U 3BEpEu,
KOJUICKIIUM OKAaMEHEJIOCTEM, IOJIE3HBIX MCKOIAEMBIX, MYJBKH OpPraHUYEeCKHUX
OCTaTKOB OPIaHU3MOB.

BupryaabHas JaboparopHast padora «MoaenupoBaHUE — OIBITOB
Muiepa—tOpu 1o u3y4eHuto abMOT€HHOTO CHHTE3a OPraHUYECKUX COESAMHEHUN B
NEepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnucaHuWE MCKONAEMbIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUS PaCTECHUI
Pa3HBIX OTAEIIOBY.

IIpakTuyeckas padora «3yueHue oCOOEHHOCTEN CTPOEHHUS MO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurunosHsie
BO33peHus. COBpEMEHHbIE HAYYHbIE TEOPUU.

Cxo0AcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKaA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKUBOTHBIMH:  CpPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
nopeaeHYeckre. OTINYMS YETIOBEKA OT KUBOTHBIX. [IpAMOXO0KIECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OMOJIOruYecKre, ColuanbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUM aHTpOIIOTeHe3a. PaHHME uenoBeKOOOpa3Hble O0E3bSHbBI
(POKOHCYJIBI) ¥ pAHHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JTtoJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JOJei. YeroBeK yMeblil, epBbIe
M3TOTOBJICHUS opyauu TpyJaa. YenoBeknpAMOXO QAT 151



NEPBBINBBIX OO IeH3aIpe1eTbI A PPUKH. Yenosekreinenp0eprekuii —
OOIIMINIPETOKHEAHIEPTATIbCKOTOUETIOBEKAa ¢ 4eloBeKapasymMHoro. YenmoBek
HEAHJIEPTAJIbCKUM KaK BUJ JIIOAECHM XOJOJHOIrO Kimmara. YenoBek pa3yMHbBIN
COBPEMEHHOIO0 THIA, JEHHCOBCKHM YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a
npenenamu Adpuku. [Taneorenerrnka u najieoreHOMHUKa.

OBOJIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJNSALMSIX
yenoBeka. MyTanMoHHBIA Tpouecc W noauMop@usM. I[lomyssiroHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPexkT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. [lonarne o pace. bonpmme pacel: eBporneouiHas
(eBpaswmiickasi),  aBCTpajio-HErpouJHAs  (PKBATOpUaAlibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  4yenmoBeyecknx — pac. HaydHass  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0IeHHOCTh 4YeNOoBEKa K pa3HbIM YCIOBUSM OKPYXaroLlel Cpesbl.
Bnusgnue reorpaguueckoil cpeapl M apeiipa TeHOB HAa MOPQOJOTHIO U
(U3HOJIOTHIO YETOBEKA.

MexaucuMiinHapable  MeTolbl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOMyJsUui. bruoconnaneHble HCCIeNOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanrie KO3BOTIOLMH OMOJIOTMYECKOT0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJIOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsAHb», «CKeleT ueloBeKa U CKeJNET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPONIOTE€HE3a», « IBOIIOLUOHHOE
IPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOIAIINIY, «JleHncoBckui yenoBek» «Heanaepranbiby, «k KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «Tarbl IBOJIIOLIUHN YETOBEKA», «Packl yelmoBeKkay.

O6opynoBaHue: MyJSDKM — OKaMEHEJIOCTEeH, MpEeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICHCKUMH CHOKETAaMH TPOUCXOXKJICHUS YEJIOBEKa,
¢doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOEIb
yeperna 4eJoOBeKa M 4Yepena IIMMIAaH3€, MOJENb KHCTH YEJOBEKa M KHUCTU
HIMMITaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnyeckas padora «/3yueHune 3K0JIOrMYEeCKUX aJallTallid YEIOBEKaY.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIeH cpeaou



3apokaeHue u pa3BuTHE 3kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3nensl u 3agaun
9K0J0TuH. CBSI3b SKOJOTUU C IPYTUMH HAYKAMH.

Metonbl sxosioruu. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
npUpoAHbIe W JiabopaTtopHble. MojenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIeN Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3Hau€HHE OSKOJOTMYECKHX 3HAHWM [  4YeJIOBEeKa. JKOJOTMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpPoaoi. PopmupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpets: A. I'ymGonbar, K. ®@. Pynee, H. A. CeBepuos, J. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABDY.

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HCCJIEIOBAHUIN).

Tema 7. Opranusmsl U cpea O0MTAHUSA

Dkonoruyeckne (HakTopbl U 3aKOHOMEPHOCTH Ux nerctus. Kimaccudukanus
IKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpOIoTeHHbIe. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJorHueckux ¢akropos. IIpaBuno munumyma (K.
[lInpenrens, IO. JInbux). TonepaHTHOCTD. OBpHUOUOHTHBIE 17§
CTEHOOMOHTHBICOPTAHU3MBI.

AlGuoTtnueckue ¢daktopel. CBeT Kak sKonorudeckuir (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
doTonEepruoOaU3M.

Temneparypa kak oskonorudeckuit (akrop. JleiicTBue TemriepaTypbl Ha
opranu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdyeckuid ¢aktop. IlpucrnocoOneHuss pacteHuili K
NoJAJIep)KaHU0 BogHOro Oananca. Kiaccudukanuss pacTeHUN MO OTHOIICHUIO K
Bojze. [Ipucnoco6ienns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenpl oOuTaHWs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAS, MOYBEHHA,
rilyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opranu3MoB. IlpucnocoOneHuss OpraHusMoB K
YKU3HH B pa3HbIX Cpeiax.

buonornueckue putMbl. BHemHue U BHyTpeHHUE pUTMBI. CyTOYHBIE H
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.



XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
JKusnenusie popMbl pacTeHU: JEPEBhs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE
TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a XKU3HH.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMO/ICHCTBUM:
KOHKYPEHITUS, XUIITHNYECTBO, CUMON03 1 ero (opmbl. [lapasutusm, koomeparus,
MyTYyajlu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (TomuYeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIECTBOBAHHMS OpPraHU3MOB B cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYCHUSI.

JleMoHCTpanun

Tabmuubl U cxembl: «IDkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIHI JKUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIE», «DHU3MONOTMYECKUE aaanTaluuu
KUBOTHBIX», «Cpenpl o0OWTaHUS OpraHu3MoB», «buosiormdyeckue puUTMBDY,
«Kusnennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «Llenun
MATaHUSA), «XUIIHUYEeCTBO», «llapasutusmy», «KoHkypeHmus», «CuMOno3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repOapuu pacTeHUN U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO Pa3IUYHbIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBHIC, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTEHHS, TepOapruu U KOJUICKIIUU TEeTUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydena MTUIl U 3Bepell, repdbapuu
pacTeHul, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JAHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HbIX cpeiax,
repOapu MU KOJUICKIIMM PACTEHUW © IKUBOTHBIX, OOJAIAlOIIUX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHMSIM YCIOBUW JKU3HH, repbapuu u
KOJIICKIIMM PACTEHUW U >KUBOTHBIX Pa3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopHasi padora «BpIgBICHHE NPHUCIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TeMIIEPaTyphI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dkoy10rusl BUAOB U MOMYJIANMMA

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIUY. [Honynsiius Kak
Ouonornyeckas cucrema. Poib HEOJHOPOAHOCTU Cpeibl, PU3NYECKUX OAPHEPOB U



0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW MOMYJSIUU: YUCICHHOCTh, IUIOTHOCTb,
BO3pDaCTHAas M IIOJOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUA.

DKonoruyeckass CTpykrypa nomyiasiuud. OUeHKa 4YMCIEHHOCTH MOMYJISLIMH.
JuHamuka nonyisiuuu U €€ peryidnus. bHoThueckuid MOTEHUHAN MOMYJISIIUU.
MopenupoBaHue TMHaMUKU Nomyasiiuu. KpuBble pocTa YMCIEHHOCTH MTOMYJISIIIUU.
KpuBble BbDKMBaHUSA. Perymnsiiivs YUCICHHOCTH MOMYJALMA: posib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

IToustne 00 DKOJIOTHYECKON HUIIIE BHJIA. MecTtooOuTaHue.
MHoromepHasiMo1es1b3Koa0rnYecKoHmmm /. 1. XaTYmHCOHA.
Pa3MmeppiskonornueckoitHum. [loTeHnanpHas ¥ peain30BaHHAs] HULIU.

Bua kak cucrema nonynsuuid. Apeansl BUIOB. BUAbI M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpPalMil >KUBOTHBIX. buonorndeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Ix. W. XaTunHCOH.

Tabnuipl U cXeMbl: «IDKOJOTUYECKUE XaPAKTEPUCTUKU TMOMYJISAIIUN,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyysiiun», «Bo3pacTHble  MHUpaMUJIbI
nonyysiiun», «CKOpOCTh  3aceleHusi [OBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opraHuzMammn», «Mojeib 3kosiornaeckor Humu . M. XaTunHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTopnass  pabora  «IIpucnocoOneHuss ceMssH  pacTeHUM K
PACCETICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOrHYECKHE CHCTEMBbI.

CoobmiectBa opranu3moB. buonenoz u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOLIEHO3E.

Dxocucrema kak oTkpbiTas cuctema (A. Jx. Tencnu). @yHKIUMOHAIbHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTHl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue nenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOcHcTEMax. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MTUPAMUIBI UCel, ONOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCHUCTBUSA Ha



cykueccuu. Knumakcuoe coo6miectBo. bropaznoobpasue u moiHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIIECTB.

[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbL 03EP U peK. DKOcucmemvl Mopetl U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTPONIOTEHHBIEIKOCUCTEMBI. Arposkocucrema. ATpo1IeHO3.
Paznmmunsmex1yaHTpOnOTeHHBIMU U IPUPOAHBIMIIKOCUCTEMAMH.

YpOoskocuctembl.  OCHOBHBIEKOMIIOHEHThIypOO3KOocucTeM.  ['opojckast
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonorumyeckoe u
X03SIMICTBEHHOE 3HAYCHHE arpPO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
skocuctemax. Ponbv kackadnoco 3¢ghgexma u udo8-30ughukamopos (Kirouesvix
6U008) 6 (yHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMUYHMBOCTh OPraHU3MOB, MOMYJISIIUNA U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030elicmeUsi  3A2pA3HEeHUll  pAsHbIX — MUNO8 Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHSX,
OCHOBbL  IKOJI02UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€liCMBUsL.
MeTom010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YKOCHCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuupt u cxembl:  «CtpykTtypa  OuoleHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMAa XBOMHOTO Jeca», «DYyHKIHOHAJIbHbBIC
IPYIIBl OPTAaHU3MOB B 3KOCHUCTEME», «KpyroBOpOT BEIIECTB B 3KOCUCTEME),
«llenun nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«JKonoruyeckas nupamua OUOMacChy), «IKOJOTHMUYEcKas MUpaMuia SHEPTUn»,
«O0bpazoBanue 0onotay, «llepBuuHas cykueccus», «BoccTaHOBIICHHE Jieca MOCTe
noxapa», «KoCHCTeMa 03€pa», «ArpoieHo3», «KpyroBopoT BemiecTB M MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOosKocucTem.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUM, aKBApUYM KaK MOJICIb
HKOCUCTEMBI.

IIpakTuyeckas padora «3ydenue u onrucanne ypOo03KOCUCTEMBD».

JlabopaTtopuasi padora «M3ydeHue paszHooOpaszusi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCUCTEMAX).

IKCKYpcUusi «IKCKYpCHs B TUIUYHBIN OnoreoiieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJIOJIbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0IOTO)».

IKCKYypcusi «IDKCKYpCHUsl B arpo’KOCHCTeMY (Ha MOJe€ WM B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA



buochepa — obmemmanerapHas o0osiouka 3eMJIM, TN CYIIECTBYET WU
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mpeacTaBieHuil o ouochepe B Tpymax J. 3rocca.
Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocrar. XKuboe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepbl Kak
r1106anpHOM IKOCcHCTeMBI. JlnHaMuueckoe paBHOBecue B Ouocdepe. KpyroBopotst
BEIIECTB U OMOTCOXMMHUYECKHE ITUKIIBI (YIiiepoaa, a3oTta). PUTMUUHOCTE sSIBIEHUHN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsiTue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOTIMYECKHUE JIECa, BRICOKOTOPh. KimmMar, pacTUTEeNbHBIN 1 )KUBOTHBII
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMoHCTpanumn

[Toptpetsr: B. U. Bepranckui, 3. 3rocc.

Tabmuubl 1 cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azoTa B mpuUpoOne»,
«KpyroBopoT yriepona B mpupozae», «KpyroBopoT Kuciopoga B HOpUPOIESY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOoMBbI cyminy, «Kinumarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemanneiii aec», «lLupokonucTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponnueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUH JKUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHe KPHU3UChl M WX NpUYMHBL. Bo3neiicTBue denoBeka Ha
ouocdepy. 3arpssHeHre BO3AYIIHOW cpeabl. OxpaHa Bo3Ayxa. 3arps3HEHUE
BOJIHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHne kimmMara.

AHTpOIIOTE€HHOE BO3/ICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MuUp. OxpaHa
pPacTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHUHIIMITBI OXPAaHBI TPHUPOJIHI.
Kpacaeie xHuru. Oco0o oxpansembie mpupojanbie Ttepputopun (OOIIT).
borannueckue caapl 1 300JI0THICCKUEC TTAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPUPOJIBI.
PanronanpHO€ ~ MPUPOJOMONB30BAaHUE W COXPAaHEHHE  OHMOJIOTHYECKOTO
pasHooOpasus 3emsd. OOIIME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3BuTne METOJOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporueccoB. Cucmemmuvie uUCCIe008aHUs nepexooa K pecypcocbepezaioujei u
KOHKYPEHmMOCnocooHotl anepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusarowjue O00CMyn K



ungopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl
9Kopeabuiumayuu dKocucmem U cnocooos 060pvObLI ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u nazemmuvix sKocucmenm.

JleMoHCTpaIMuA

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdeprr», «3arps3Henue mouBb», «llapHukoBbiit  3ddekr», «Ocobo
OXpaHsEeMbIE IPUPOIAHBIC TEPPUTOPHUIY», «MOIETHN YyIPaBIIEMOTr0 MUPa.
Oo6opynoBanue: ¢oTorpaguu OXpaHsSEMbIX pPACTEeHHM M KUBOTHBIX KpacHol
kHuru Poccutickoi @enepanuu, KpacHol KHUTH pervoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOI'MN HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS
OOy4arolMMHUCSl MpOrpaMM CpeAHero oOmero o0pa30BaHUA: JMYHOCTHBIE,
METAaNpPEeIMETHBIE U IIPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIICJICHBI CIEAYIOIINE COCTABIISIOLIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKON
I'PAKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOIIPENENCHUIO, Haaiuyue Mmomueayuu K OOy4EeHHIO  OMOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TpPATULMN pPa3BUTHS OHUOJIOTHYECKOIrO
3HAHMS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbBHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAaMH, IIPUCYIIMMU CUCTEME
OMOJIOTHYECKOrO0  O0pa3oBaHUS, Haauuue NPABOCO3HAHUS  DKOJIOTUUECKOU
KYJIbTYPBL, CHOCOOHOCMU CMABUNb L€ U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrpaMMBbI MO OUOJIOTMH JTOCTUTAIOTCS
B €JMHCTBE Y4YeOHOW M BOCHUTATEIBHOM JESATEIBHOCTU B COOTBETCTBUU C
TPaJAMLIMOHHBIMU POCCUICKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMHU IEHHOCTSMH, MPHUHATHIMU B OOILECTBE IMpaBWJIaMU U HOpPMaMHU
MOBEACHUSI U CIOCOOCTBYIOT MpPOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEN IMO3MIUU JIMYHOCTH, IATPUOTH3MA U
YBOKEHMS K 3aKOHY M IPABOIOPSAAKY, YEJIOBEKY TPyZa U CTapLIEMy MOKOJIEHUIO,
B3aMMHOTO YBaXXEHUS, OCEPEKHOTO0 OTHOIICHHS K KYyJIbTypHOMY HACIEIUI0 U
TpaJULUsAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickonn denepanuu, npupoae u
OKPYKAIOIIEH CPELE.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOILECCE PEeaIn3ali OCHOBHBIX HAIPaBICHUU
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1)rpamaancKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA W MPaBOMOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMUA IEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCJIEAOBATENbCKUX 3a7ad, YBaXXUTEIBHOTO
OTHONIIEHUSI K MHEHHUIO OINIMOHEHTOB TMpPH OOCYXKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TrpakIaHCKOU UICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEpE]
PonuHou, ropocTu 3a CBOM Kpau, CBOKO PoavHY, CBOMA3BIK U KYJIBTYPY, IPOLIIOE
Y HACTOSIIIEEMHOTOHAIlMOHAIbHOTOHapoaaPoccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO0 U MaMATHUKAM MPUPO/IBI,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
HPUPOBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO u 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHE TyXOBHBIX LIEHHOCTEN POCCUICKOIO HAPOAa;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHE YMOIIMOHATBHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS W
IMOIMOHAJILHOTO 0JIArONOJyYns:

MOHMMAaHUE U peau3alusl 3J0POBOTO M 0O€30MacHOro o0pa3a KHU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY U NICUXUUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1IEHHOCTU TPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHLHO
BBITIOJTHSTH TaKyIO JESTEIbHOCTD;

HWHTEpeC K pa3iu4HbiM cepaM MpodheCcCUOHAIBHON JeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyayiiei npodeccu W Pear30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHWI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TPUPOJAE KaK HCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HAaHHME TJI00aJBbHOTO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAaHEHHWE pAaBHOBECHS B JKOCHCTEMAaX, OXpaHy BHUIIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPHHOCIIIMX BpEI  OKPYKAKOLIEH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTUYECKOU
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeACTaBICHUsT 00 OKpYXKaloleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YEeIIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpoOsieM
COXpaHEHUS TIPUPOITHOTO PABHOBECHS,

yOXAEHHOCTh B 3HAYUMOCTH OWOJIOTUU JISi COBPEMEHHOM ITMBHIIM3AIIUN:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHusT TepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUH OWOJOTHYECKUX 3HAHMA B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTra «buomorus»
BKJIFOYAIOT: 3HAYMMbIC T (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyUYAROIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IeHayYHbIC TOHSATHS, OTpakKaIoUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHS, SBICHHE, TPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHWE,  HAONIOJCHWE, UW3MEpPEeHHe, OKCIepUMEHT U  JpyTrue);
YHUBEpCalIbHbIC Yy4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

PETYIISTUBHEBIL), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
I'PaMOTHOCTH ¥  COITMAJIBHOW KOMIICTCHIIMM  OOYYaromuxcs; CIIOCOOHOCTh
o0yJaroumxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pEHUYECKNE 3HAHWS W YHUBEpPCAJIbHbICE yYeOHbIE JIEUCTBUS B
MMO3HABATEILHON U COLIMAIIBHOM MPaKTHUKE.

B pesynprare wu3yueHus OHWOJNIOTMM Ha YypPOBHE CPEIHETO OOIIETro
oOpa3zoBanus y oOyvarouierocs OyayT cGOpPMHUpPOBaHbl MO3HABATEIbHBIC
YHUBEpCAIbHBIC YUCOHBIE ACHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHbIE yUeOHbIC
JEHUCTBUS, PETYJSTUBHBIC YHUBEPCAIbHBIC YYEeOHbIE JCHCTBUS, COBMECTHAS
JeSITEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpPEIHEro OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBJaanenne YHUBEPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMHU
NefCTBUSMM:

1)0a30Bble JJOruYecKue JecTBHUA:



CaMOCTOSITENNLHO ~ (OPMYJIHUPOBaTH W aKTyalM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONBb30BaTh TMPU OCBOCHUU 3HAHUN TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanm3a, cUHTE3a, CPaBHEHMS, KiIacCU(pUKaIIU, 0O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpPENENATh LENN JACATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAKTOB U SIBJICHHM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, EAyKTUBHEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IIPEICTaBIICHUS
CYIIECTBCHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJOTMUYECKHX OOBEKTax, a
TaKkK€  TMPOTUBOPEUYMH  Pa3HOTO  pOJdA,  BBIABICHHBIX B Pa3IAYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUATILHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBaTh ¥  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEATbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2)0a30Bble HCCIIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/IETh HaBBIKAMHU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METO/IOB PEIICHUS IPAKTUISCKUX 3aa4, TPUMEHEHUIO
Pa3IMYHBIX METOIOB MIO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIE BHUIBl JEATEIBHOCTH TIO TOIYYCHHIO HOBOTO
3HAHWs, €ro WHTEPIpPETalluH, MPeoOpa30BaHUI0 W TMPUMEHEHUIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;

(GbopMUpPOBaTh HAYYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMH U METOAAMHU;

CTaBUTh W (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI IJIS JIOKa3aTeIhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMeTpPbl U KPUTEPUHU PEIICHHUS;



aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pELICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIIECTBJIAThH 1IE€JICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B MPOPECCHOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3ZHENIEITeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE HJIE€U, NpeJiaraTh OPUTHHAIbHBIE MOAXOAbl U PELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3HPOBAThH
UHGOPMAITMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otOope Omosornueckoi nHGOpPMAIMU, HEOOXOAMMOM ISl BBHIMOJTHEHHUS YYSOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IMpEACTABICHUS
ounonornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyeckor HHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISAHOCTH;

BJaJeTh  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HH(pOpMaLMH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJbHBIMA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1)o0menme:

OCYILIECTBISTh KOMMYHHUKAIIMU BO BCeX cepax KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHSI OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon



3a/1a4ud, YYUTHIBATh MHTEPECHI U COrJIACOBAHHOCTH MO3UIMU JAPYTUX YYACTHHKOB
JIMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMMOHWMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOUIEHHS U B3aUMOJACHCTBUS, TOHUMATH
HaMEPEHUS IPYTUX JIIOJIEeH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThI IPH pEIICHUH OMOJIOTHYECKOUM Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN YyIeOHOM 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEUCTBUU C Y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA,

NPUHUMATh II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIAJa U KAXKIOTO YYaCTHMKA KOMAHIbI B
001Ut pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IIPOEKTHI, OLEHHBaTh UAEHU C TO3UIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PEryJSTUBHBIMHU JeHCTBUSIMM:

1)camoopranuszanus:

UCIIOJIB30BaTh OWOJOTUYECKHUE 3HAHMS [JIs BBISBICHUS MPOOJIeM U HX
pelIeHUsl B ’KU3HEHHBIX U YYECOHBIX CUTYalIHIX;

BHIOMpaTh Ha OCHOBE OHOJIOTHYECKMX 3HAHUW IIEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBUSX M MOCTYIKAaX MO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 30POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MTO3HABATEIBHYIO JIESITEIbHOCTh, BBISIBIISITH
po0JeMbl, CTaBUTh U (POpMyIUpOBaTh COOCTBEHHBIEC 3a7aud B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH PEIICHHUS NPoOJSieMbl € YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CHUTYalMsIM;



paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieNaTh OCO3HAHHBIN BHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEeIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIMU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBII YPOBEHD.

2)CaMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJETh  HABBIKAMM  IO3HABATEJIbHONM  peQJeKCHUH KaK  OCO3HAHMS
COBEpPULIAEMBIX JEUCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTAaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JJIsi OLEHKU CUTyalluu, BbIOOpA
BEPHOI'O PELLICHHUS;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUS MO HX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI W apryMEHThl APYIMX IpU AaHAIMU3€ pe3yJbTaToOB
NEATEIbHOCTH;

3)npunsaTue cedsi M APyrux:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpU aHAJIM3€ pe3yibTaToB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JIPYTOro YeJIOBEKa.
HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaTbl OCBOEHUS COJIEpX aHUS Y4eOHOro TMpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHUPOBAaHbI Ha obOecreueHue
npoduibHoro  oOydeHusst  oOydaromuxcst  Owonorud. OHHM  BKIIIOYAIOT:
cnenuduueckue st OMOJIOTHH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHIA 10
OCBOEHUIO, MHTEPNPETAIMN U NMpeoOpa30oBaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJTyYEHHUIO HOBBIX 3HAHUU M UX NMPUMEHEHMIO B Pa3IMUYHBIX YUEOHBIX, a TaKXKe B
pealibHbIX XKU3HEHHBIX cuUTyauusax. [IpeaMeTHble pe3ynbTaThl MPEACTABICHBI IO
rojiamM u3y4eHHusl.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
KJlacce TOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHMH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
NMO3HAHWHM  3aKOHOB MPHUPOABI M  pEHICHHH Mpo0JieM  palroOHAIBHOTO



MIPUPOOTIOIH30BAHUS, O BKJIAJIC POCCHUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOTHH,

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoNIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U pPa3BUTHE), OMOJOTMYECKUE TEOPUU
(xnetounas teopus T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMmocoMHas TeOpHst
HacnencTBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1eHTpax
MHOTOO0pa3usi W MPOUCXONKICHUS  KYJbTYpPHBIX  pacTeHUi),  3aKOHBI
(enmnHOOOpa3usi MOTOMKOB TMEPBOTO MOKOJEHUS, PACIIEIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBaHuss [. Menaenss, TOMOJIOTUYECKHX PSAJIOB B
HACJIECTBEHHON U3MEHYUBOCTH H. . Basunosa), [IPUHIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSIX KHUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIICIATH CYIIECTBEHHbBIEC TPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapUOT, OJHOKJIETOYHBIX M MHOTOKIJIETOYHBIX OPraHM3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTECHMM, JKUBOTHBIX, 4YEJIOBEKa, IMPOLIECCOB KU3HEACITEIHLHOCTH,
MPOTEKAIOIIUX B OpraHU3Max PAacTCHUH, )KUBOTHBIX M YEJIOBEKa, OMOJIOrMYECKUX
MPOIIECCOB: OOMEHa BEmIeCTB (MeTaboIn3M), MPEeBpAIlEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, TaMeTOTeHe3a, IMOPUOTECHE3a, TOCTIMOPHOHAIIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHJIUBUAYAJIIbHOTO  pPa3BUTUS  OpraHu3ma  (OHTOreHe3a),
B3aMMOJIEUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOIO 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXK]y OpPraHOMJAAMHU KJIETKH U UX
GYyHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEWM W WX (YHKIUSIMH, MEXKIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pPAacTEHHUM, >KMBOTHBIX M YEJIIOBEKAa U HUX
GYHKIUSAMHA, MEXIYy CUCTEMaMH OpPraHOB M HMX (DYHKIUSIMH, MEXAY dTaraMu
oOMeHa BEIIEeCTB, dTallaMH KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPraHU3MOB,
dTanamMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHIOM W (EHOTHINOM, (DEHOTHUIIOM H
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISIBISATH OTJIMUUTEIIHHBIC MPU3HAKHU JKUBBIX CUCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl I0KA3aTelIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;



YMEHUE peniaTh OMOJOTUYECKHE 3aa9H, BBISBISITH TPUUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMBIMU OMOJIOTHYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
MIpaBUJIa MpU padboTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpeacTBamMu, (GopMyIupys Leidb HCCIEIOBaHMS, AaHAJU3UPOBATH IOJIYYCHHBIC
PE3YNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATEIBbCKOW paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  yYEHHYECKHX

KOH(epeHUusIX;
YMEHUE OLICHMBATh JTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICOBAaHUN B
obnmactu  Ouonormu ¥ MEOUIMHBI  (KJIOHUPOBAaHHE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHE T'€HOMAa M CO3[JaHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOp Oyaymnieil mpodeccuoHaTbHON
NeSTEIbBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34HCTBa, MUILEBOM MPOMBIIIJICHHOCTH, YIIyOIsTh MMO3HABATEIbHbBIN
WHTEpEC, HANIPaBJIEHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccuu 1
NPOJOJDKEHNE OMOJOrMYeckoro oOpa3oBaHMs B OpraHu3alusaX CpeaHero
PO eCCHOHATIBEHOTO U BHICIIETO 00pa30BaHUSI.

[IpenMeTHBIC pe3yibTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApTUHBl MHpa, B IIO3HAHWHM 3aKOHOB NPHUPOABI M PELICHUH 3SKOJOTHYECKUX
npobjieM 4YeloBeYecTBa, a TakkKe B PEIIEHHH BOIMPOCOB PAllMOHAIBHOIO
IPUPOAOIOIb30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOILEHHUS K MPUPO/IE,
OOILIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJAJETh CHUCTEMOM OMOJIOTMUYECKHUX 3HAHWUU, KOTOpas BKIIOYACT
ONpeNeNeHUs] U TOHMMAaHHE CYIIHOCTHM OCHOBOIIOJIAralouIuX OHOJIOrHYECKUX
TEPMUHOB M MOHATHM (BHI, »KOcUcCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(oBomronimoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPHUS IBOJIIOLMU), YUCHMUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHusx 3Boatounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecusi [[x. Xapmu m B. BaiinOepra,
3apoapieBorocxoactea K. M. boapa), npaswma (mMunumyma FHO. JlnOuxa,



AKOJIOTMYECKONNIMPAMUJIBIPHEPTUH), TUnore3bl (rumore3a «wmupa PHK» V.
['unGepra);

YyMEHHE  BJIQJAETh  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOOAMU BBISIBJICHUS U
OIICHKH aHTPOITOTCHHBIX HM3MEHEHU B IPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIC TPU3HAKU: BHJIOB, OHMOTCOIICHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOLIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, aJJTONaTPUYECKOTO u CUMITaTPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONMU HA T€HO(OH]T TOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejfie OOUTaHMs, YepPEeAOBaHUsI HaNpaBICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

YyMEHUE YCTaHABIMBAaTh B3aMMOCBA3M MEXIY TMPOIECCAaMU HBOJIIOIUH,
JBIDKYIIIMMHU CHJIaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX KOCUCTEM U
MIPUCTIOCOOJICHISIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOMTaHUs, aOMOTUYECKUX M OUMOTHYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHUE HCIO0JIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl IOKA3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTO00pa3usi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

YMEHHUE peraTh OMOJOTHIECKUE 3aa91, BBISBIISITH TIPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXK]Iy UCCIIETyEeMbIMU OMOJIOTUYECKUMU MPOIECCaMU U SIBIICHUSIMU, JeaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJTHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, IMPOBEPITh HX OKCICPUMEHTAILHBIMU
cpeactBamu, GOpPMYJIHPYs I€db HCCIEIOBAHUS, aHAIM3UPOBATh TMOJYYCHHBIC
PE3YNBbTATHI U ICNIaTh BHIBOIBL;

YMEHUE Y4YacTBOBaTh B Yy4E€OHO-UCCIIEIOBATEILCKONW pPaboTe Mo OMOJIOTHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHHYECKHX
KOH(EpEeHIINSX;

YMEHUE OIEHNWBATh THIOTE3bI M TEOPUH O TTPOUCXOKICHUHN JKU3HU, YETOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIOCO0axX MpeaoTBpaICHUS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JIESITEIbHOCTH B 001aCTU OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIONH30BAHUS, MEAUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AWCTBA, IMHIIEBOU
IPOMBIIIICHHOCTH, YIIyOJIsiTh IIO3HABATENbHBIM HMHTEpEC, HaIpaBiICHHBIA Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIKEHUE
OMOJIOTHMYECKOr0 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOo(ecCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/m | TeMIporpaMmbl Bcero | KonTpoabHbiepadornl | [IpakTuyeckuepadoTbl
o0pa3oBaTebHbIEPECYPChI
1 buonoruskaknayka 1
2 JKuBbIe cCTEMBI M X U3y4YEHHUE 2
3 buonoruskineTkn 2 0.5
4 XUMUYeCKassOpraHU3AIMSIKICTKU 10
5 CtpoeHue u QyHKIIMUKIETKH 8
6 OOMeH BelecTB U MpeBpalleHue 9 1
JHEPTUU B KICTKE
v Hacnencreennas ungopmanus u 9 05
peanu3zanus €€ B KIETKE '
JKN3HEeHHBINIUKIIKIIETKH 6 1
Crpoenue U QyHKIMHOPraHU3MOB 17 1.5
10 Pazmuoxenue u 8 15
Pa3BUTHEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJIEJACTBEHHOCTH ¥ M3MEHYUBOCTH 2 0.5
OpPTraHU3MOB
12 3aKOHOMEPHOCTHUHACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTUU3MEHYMBOCTHU 1
14 I'eHeTnkauenoBeka 0.5
15 CenexuusopraHu3MoB 1




16

buorexuonorusa u
CUHTETHYECKAIONOJIOT U

17

PesepBHOEBpEeMs

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102 0

13

11 KIIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3JIeHOB Hu
TEMIIPOIrPpaMMBbI

KoaunuecTBouacos

Bcero KoHTposbHbIepadoThI

IMpakTnyecknepadoTbl

DJIeKTPOHHbIE

(uu¢posbIe)
o0pa3oBaTe/IbHbIEPECYPChI

3apokJeHUE U pa3BUTHE
HBOJIFOLIMOHHBIX IIPEICTABICHUN
B OMOJIOTUU

MuxkposBoIOLUS U
e€pe3yabTaThl

14

MakposBosronus 1
e€pe3yabTaThl

[IpoucxoxaeHne u pa3BUTHE
JKA3HU Ha 3emiie

15

1.5

HpOI/ICXO)K,I[CHI/Ie‘-ICJ'IOBeKa -
AHTPOIIOT'CHE3

10

DKOJIOTHSI — HayKa o
B3aMMOOTHOLICHUAX OPraHU3MOB
Y HaJIOPraHU3MEHHBIX CHCTEM C
OKpY>Karollen cpenon

0.5

OpranusMmsl 1 cperaoduTaHus

1.5




8 DKOJIOTHSBUJIOB U TIOMYJISAIUN 9 0.5
9 DKOJIOTUsACO00ILECTB. 12 05
DKOJIOTMYECKUECUCTEMBI
10 buocdepa — 6
riio0anbHasIKOCUCTEMA
11 YenoBek U OKpyxaromascpeaa
12 PesepBHOEBpeMs
OBIIEE KOJIMYECTBO YACOB I10 102 75
[TPOTPAMME '
INOYPOYHOE IINIAHUPOBAHHUE
10 KIIACC
Ne KoauvecTtBouacoB
arau3 DJIeKTPOHHBbIEIIU(POBLIEOOPA30B
n | Temaypoka Be KoHTpo/bHbI IIpakTHyeckn A y P p P
YyeHust aTeJibHBIEpeCypChI
/ ero | epadorsl epadoThbl
n
1 buonorus kak KOMIUIEKCHasI HayKa U 1
KaK 4acTh COBPEMEHHOT0 001IeCTBa
2 JKuBbIe cucTEMBI M X CBOMCTBA 1
3 YpoBHEBAIOPraHU3ANUSIKUBBIXCUCT 1
eM
4 HcTopust OTKPBITHS U U3YYCHUS 1
kietkn. Knerounasreopust
5 MeTo bl MOJIEKYIISIPHOM U 1 0.5




KJIETOYHOM OMOJIOTHH.
[IpakTrueckas padota «3ydeHue
METOJIOB KJIETOYHON OHOIOrHH
(xpomatorpadus, anexTpodopes,
nuddepeHInanTbLHOe
uentpudyruposanue, [TLP)»

XUMHUYECKUHCOCTABKIIETKH

MI/IHepaJIBHLIe B€IICCTBA KJIICTKH, UX
Ouojoruyeckas POJib

OpFaHquCKI/IC BCIIECCTBA KJIICTKU —
oenku. JlabopaTopHas padora
«OO6HapyxeHHe OEJIKOB ¢ TOMOIIbIO
Ka4eCTBEHHBIX PEAKITHIT»

0.5

CoiicTBa, KIaccupUKaM U
dyHKIIN OEIKOB

10

Oprann4ecKreBelecTBAKIETKA —
YIJI€BOABI

11

OpraHI/I‘leCKI/ICBGH_ICCTBaKJ'IeTKI/I —
JIMITM ABI

12

Hyxneunnossie kucnorsl. JJHK u
PHK. JlaboparopHas pabota
«MccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIIETICHHBIX U3 KJIETOK
Pa3INYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkiun ATD. Ipyrue
Hykieosuarpudochars (HTD)

14

CexBenupoBanue JIHK. Meroabt
T€HOMHKHU, TPAHCKPUIITOMUKH,




IIPpOTCOMHKH

15

MeToabICTPYKTYpHOUOHOIOT I

16

THOBIKIETOK.
[IpokapuoTnyeckaskiieTka

17

CtpoeHue 3yKapuoTHYECKON KIIETKH.
[IpakTrueckas padota «3ydeHue
CBOMCTB KJICTOYHOU MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIANMAPaTKICTKU

19

OpnHoMeMOpaHHbIE OpraHOU/IbI
kietku. [IpakTrueckas padora
«M3ydyenue TBUKEHUS [IUTOILIA3MBI
B PAaCTUTEIBHBIX KIETKAX)

0.5

20

[TomyaBTOHOMHBIE OPTaHOUBI
KJICTKWA: MUTOXOHJIPHH, TUTACTH/IBL.
JIaboparopHast pabota
«HccaenoBanre mia3Moin3a u
JIeTINIa3MOJH3a B PaCTUTENbHBIX
KJIETKaX)

0.5

21

HemeMOpaHHbIEOpraHOM IBIKIETKH

22

CrpoeHue u pyHKUIMUSIpA

23

CpaBHuUTENbHAS XapaKTePUCTUKA
KJIETOK 2yKapHoT. JJabopatopHas
pabota «3ydeHue cTpoeHus KIeTOK
Pa3IUYHBIX OPTAaHHU3MOBY

0.5

24

ACCUMMIISAIINS U AUCCUMMIISALINS —
JIB€ CTOPOHBI MeTabonu3Ma. Tumsl
oOMeHa BemectB. JlabopaTopHas
pabora «3ydyeHune KaTaauTHIECKOn




AKTUBHOCTH (pepMEHTOB (Ha
MIpUMEPEe aMIJIa3bl WIIH KaTaJla3bl)»

DepMEHTaTUBHBIN XapaKTep
peaKIuii KJIETOYHOT0 MeTaboIn3Ma.
JlaGopaTtopHas paborta «3ydyeHue

25 (hepMEeHTAaTUBHOTO PACIICTUICHUS 0.5
MepoKCcHia BOJIOPOIa B
PACTUTENBHBIX U JKUBOTHBIX
KIIETKax)»

26 benku-akTuBaTophl U OENKU-
WHTUOUTOPHI

27 | ABTOTpOQHBIUTHIIOOMEHABEIIECTB

28 | ®dotocuHTE3
XemocuHTes. JJabopaTopHaspaboTa

29 «CpaBHeHHepoI1ecCOBGOTOCHHTE3a 0.5
Y XEMOCHHTE3a»

AnHaspoOHbIe opranu3mMbl. Buisl

30 opoxenus. JlaboparopHas pabota
«CpaBHEeHHE TPOLIECCOB OPOXKEHUS U
TIBIX AHUSD)

31 AdpoOHBIE OpraHU3MBbl. JTarbl
HHEPreTHIecKoro ooMeHa
OHeprust MEMOPaHHOTO IPaJUeHTa

32 | mpotoHoB. Cunte3 AT®: pabora
npoToHHOM AT®-cuHTa3bI

33 | PeaknmummarpuyHOTOCHHTE3a
Tpanckpunuus —

34 | ~PATOKP

MarpuuHsliicnaTe3 PHK




35

Tpancnsamnus u e€ararnbl

KomupoBanue amunokucior. Pois

36
pubocom B OmocuHTEe3€e Oenka
37 Opranu3anys reHomMa y mpoKapuoT 1
JyKapuoT
38 MonekynspHbIe MEXaHU3MBbI
AKCIPECCUH TEHOB Y SYKApUOT
Bupycbl — BHeKJI€TOUHbBIE (OPMBI
g | MUSHHH oOJUTraTHBIC Mapa3uTHhI. 05
[TpakTrueckas padota «Co3gaHue '
MOJIETIH BUPYCa»
40 BupycHrbie 3a601eBanus yenoBeKa,
YKUBOTHBIX, PACTCHHUI
41 HanorexHomoruu B OHoIOTHA 1
MEIUIIHE
42 KN3HEeHHBIAITUKITKIIETKH
43 Marpuunsiiicuare3 JITHK
Xpomocomel. JITaboparopHasipabota
44 | «M3y4eHnexpoMOCOMHAroTOBBIXMHK 0.5
porpenaparax»
45 JleneHUeKIeTKM — MHTO3
Tunsl kierok. Kapuokunes u
nutokune3. JlaboparopHas padota
46 «HabmroneHe MUTO3a B KIIETKAX 0.5
KOHYHMKA KOpEITKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax)»
47 Perynsunsku3HEHHOTOIIMKIIAKIIETOK




48 OpraHu3MKaKeIMHOCIIEII0e 1
Txanu pacrenuii. JlJaboparopuas
49 | pabora «M3yueHue TKaHeH 1 0.5
pacTeHuin»
TkaHW KUBOTHBIX U YEJIOBEKA.
50 | Jlaboparopnas pabota «M3yueHue 1 0.5
TKaHEW JKUBOTHBIX)
Opransl. CucTEMBIOPTraHOB.
51 JlaboparopHas pabora «/3yuenue 1 0.5
OpPTaHOB LIBETKOBOT'O PACTCHHSDY
52 OmnoparenaopraHu3mMoB
53 | JIBW)KEHHEOPTraHU3MOB 1
54 | IluraHueopraHu3mMoB
[TuTaHue MO3BOHOYHBIX )KUBOTHBIX.
55 | IlumeBapuTenbHasi cucTeMa 1
9eJoBeKa
56 | JlpIxaHHEOpraHU3MOB 1
57 JIpIxaHue MO3BOHOYHBIX )KHUBOTHBIX 1
U YeloBeKa
58 | TpaHcnopTBemEeCTB y OpraHu3MOB 1
KpoBeHocHas cucrema
59 | TO3BOHOYHBIX KHBOTHBIX U 1
9eoBeKa
60 | Brigenenue y opraHu3mMoB 1
61 | 3ammray OpraHU3MOB 1
62 | HmMmyHHascHCTeMadeloBeKa 1
63 | Pa3gpaxuMocTb U perynsuus y 1




OpraHu3mMoB

64

I'ymopanibHas peryisauus u
SHJOKPUHHAs CUCTEMA )KUBOTHBIX U
YeJI0BEKa

65

DOpMBIPA3MHOKEHUSOPTAHU3MOB

66

HOHOBOCpaSMHO}KeHI/Ie

67

Meiios

68

I'amerorenes. OOpazoBaHue u
Pa3BUTHUCTIOJIOBBIXKIICTOK.
JlabopatopHnas padora «/3ydenue
CTPOCHUS ITOJIOBBIX KJICTOK Ha
TOTOBBIX MHKPOIPEnapaTax»

0.5

69

NHnnBuayanbHOEpa3BUTUEOPTaHNU3M
OB — OHTOICHE3

70

3akJagKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE JKUBOTHBIX.
JIaGoparopHas paboTa «BrisiBIeHHE
MIPU3HAKOB CXOCTBA 3apO/bIIIeH
MTO3BOHOYHBIX JKUBOTHBIX)

0.5

72

PazMHOKeHHe U pa3BUTHE paCTEHUI.
JIaGoparopHas pabota «CtpoeHue
OpPTaHOB Pa3MHOKEHUS BBICIITHX
pacTeHuin»

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTUA
TCHCTUKH KaK HayKU

74

OCHOBHBIC TOHITUS 1 CUMBOJIBI

0.5




reHeTuku. JlabopatopHas pabora
«/Ipo3oduna kak 00BEKT
TCHETHYECKUX UCCIICTOBAHMIT»

3aKOHOMEPHOCTU HACEAOBaHUS
MPHU3HAKOB. MOHOTHOpUIHOE

75 ckpemnmuBanue. [Ipaktuueckaspadbora 0.5
"N3ydeHnepe3yabTaTOBMOHOTHOPHT
HOTOCKPEIUBAaHKS Y Ap030] b

76 [{uToMOrn4ecKne0CHOBLIMOHOTUOPH
JTHOTOCKpEUIMBaHUS

o AHaM3UPYIOLEECKPELIUBAHKE.

HenonHnoenoMmuanpoBanue
JuruOpuaHoe cKkpemrBaHue.

78 [IpaxTuueckas padora «M3yuenue 05
PE3yIbTATOB JUTHOPHUIHOTO '
CKpEUIMBAHUSA y APO30(DHITB»

79 [{uTomornyeckueoCHOBbIIUTMOPUIH
OTOCKPEIINBaHUS

80 CueruieHHOEHace1I0BaHUETTPU3HAKO
B

81 XPpOMOCOMHasITEOPHUSIHACIIEICTBEHHO
CTH

82 I'enetukanona

83 I'eHOTHIIKAKIIEIOCTHAsICUCTEMA

84 I'eneTHuecKuii KOHTPOJIb PA3BUTHUS
pacTeHHIA, )KUBOTHBIX U YeJIOBEKa

85 | I3MeHYMBOCTHIPU3HAKOB.




BI/II[BII/I?)MCHLII/IBOCTI/I

86

MonudukanmoHHASTU3MEHIYNBOCTh

87

Bapuanuonnslii psia u
BapHaliOHHAsl KpUBasl.
JIaboparopHast pabota
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DHUKAITIOHHOM
n3menuuBoctu.[locTpoeHneBapuaiu
OHHOTOpS/AA U
BapHAIlIOHHOUKPUBOW»

0.5

88

I'enoTHnMUECcKasIM3MEHINBOCTb.
KoMOnHaTHBHASIN3MEHYHUBOCTE

89

MyTtannoHHasi U3MEHYUBOCTb.
[IpakTnueckas padora «Myrtauuu y
po30Q bl (HAa TOTOBBIX
MUKpOIpenaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAIlMOHHOTO
npoiiecca. DIMUTCHETHKA U
SIIUT'€HOMUKA

91

I'eneruxa yenoseka. [IpakTuueckas
paborta «CocTaBlieHre U aHAIHU3
POIOCIOBHOM»

0.5

92

MeTtoasIMeTUITMHCKONTEHETUKN

93

3HadeHUe MEIUITMHCKON T'€HETUKHU B
NpeaAOTBPAIICHNUN U JICHCHHUU
TeHETHYECKUX 3a00JIeBaHUMA
YCJIO0BCKa

94

OCHOBHbBIC TOHATHUS CCIICKIIHH.

0.5




JlaGopaTtopHas paborta «3ydyeHue
COPTOB KYJbTYPHBIX PACTCHHI U
MOPO/T IOMAITHHUX JKUBOTHBIX)

MeToab! celneKIIMOHHON paboTHI.

95 | Jlaboparopnas pabota «3ydeHue 1 0.5
METOJIOB CENIEKIIMU PACTEHUI»
JIOCTHKEHHMSI CEJIEKIIUU PACTCHUN U
96 | >xuBoTHBIX. [IpakTHUeckaspaboTa 1
«[IpuBuBKapacTeHU»
CoxpaHeHue, u3y4eHue u
97 | wWCIOJIb30BaHHUE TCHETUYCCKUX 1
pecypcoB
buorexHonorHs Kak HayKa u
OTpaciib MPOU3BOJICTRA.
gg | CTPACTRID 1 0.5
[IpakTuueckas padora «M3yuenue
00BEKTOB OMOTEXHOJIOT UM
99 OCHOBHBICHATIPABIICHUSICHHTETHYECK 1
oibuonorun
10
0 XpOMOCOMHAsI U TeHHASUH)KEHEPUS 1
10
1 MeauiHCKneOnoTeXHOIOTUN 1
10 PesepsHbiii ypok. [IoBropenue,
5 000011IeHNE, CHCTEMATH3AINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 10 135
[TPOTPAMME 2 '




11 KIIACC

Ne KosmuecTBovacos
Haranzy JIeKTPOHHBbIeHU(POBHICOOPa30Ba
n | Temaypoka Bce | Konrpoabnbie | IlpakTnyeckue
YyeHHust TeJIbHbIepecypchl
/ ro | pa6orbl paboThI
n
1 OpontonuoHHaaTeopus Y. 1
[apBuHa
) JIBUKYIIME CUITBI HBOJIIOIIHH 1
BHU10B 110 Y. J[apBuHy
Bbopn0a 3a cymecTBoBanue,
3 €CTECTBEHHBIN M HCKYCCTBEHHBIH 1
oTbop
4 DOOpMUPOBAHUECUHTETUYECKONTE 1
OPUMIBOJIIOLINH
DTarnbl HBOTIOIMOHHOTO
5 MpolLiecca: MUKPOIBOJIIOLMS 1 1
MaKpO3BOJIIOLUSA
[Monynsums —
6 aIIeMEeHTapHAasIe IMHUIIAIBOJTIOIN 1
u
3aKOHT€HETHYECKOTOPABHOBECHS
Jx. Xapmau, B. Baitn6epra.
7 JlaboparopHaspaboTa 1 0.5
«BBIABIIEHNEN3MEHYNBOCTH Y
0Cc00e0THOTOBH 1)
8 DneMeHTapHBIe()AKTOPHIIBOITFOI] 1




nn

D ekt ocnoparens. dpdexrt
OYTBUIOUHOT'O rOPJIbILIKA

10

Murpauuu.
W30 UATION YIS LN :
reorpaguueckas, OMoJIOrHIecKas

11

EcrecTBennsIit oT60p —
HANPABISIOMUN (HaKTop
HBOJIIOLIUU

12

[TomoBoiioTO0p

13

[Tpucnoco01eHHOCTh
OpPraHU3MOB KaK pe3yJabTaT
MUKpO3BOIIOIUH. JJaboparopHas
pabota «3yuenue apomopdozos
Y UIM0AJAITAUN Y PaCTEHUU U
YKUBOTHBIX)

0.5

14

[Tpumeps! npucnocobaeHui y
OpraHu3MoB: Mop(osiornieckue,
¢du3noIornuecKue,
OMOXHMUYECKHE,
MOBE/IEHYECKUE.
JlaGopaTtopnasipaboTa
«IIpucnocobneHusOpraHu3MoB U
UXOTHOCHUTENIbHASALEIEeCO00pa3HO
CTb»

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlaGopaTtopHnast pabota
«CpaBHEHUE BUJIOB T10

0.5




MOP(}OIOTHUECKOMY KPUTEPHIO)

16

CrpykrypaBunaa

17

Bunoob6pa3oBanuekakpe3yinbTar
MUKPO3BOIIOIUU

18

CBHSBMI/IKPOBBOJIIOHI/II/I u
SIMHUACMHOJIOTNHU

19

MaxkposBonronus.
[TanleoHTOIOTMUECKUE METO 1B
U3y4EHHsI 3BOJIIOLIUU

20

BbuoreorpaduieckuemMeToapn3yy
EHUSADBOJIIOLAN

21

OMOPHOIOTHIECKHE U
CpPaBHHUTCIIbHO-
MOP(HOIOTHUECKUE METOTBI
HN3YUCHUA 3BOJIIONA

22

MonekyIapHO-T€eHETUYECKHUE,
OMOXUMHYECKHUE U
MaTeMaTUYECKHE METO b
W3Y4YEHUS HBOJTIOIIUN

23

OO0111e3aKOHOMEPHOCTHIBOJIIOI]
nn

24

AJnanTuBHas paguanus.
HepaBHOMepHOCTH TEMIIOB
9BOJIIOLIUH

25

Hayunble runoressl
MIPOUCXOXKICHUS KU3HU HA
3emiie




26

I[OHayLIHBIe IMPEACTABIICHHUSA O
3apOXKACHUH KU3HU

27

OCHOBHBIEATAIIBIHEOPTAHUYECKO
UDBOJIIOLINHT

28

I'unore3pI3apOKACHUSKUZHA

29

Ucrtopus 3emin 1 MmeToabl €€
nuzydyenus. JlaboparopHas pabora
«3y4yenue u onucanue
MCKOIIAeMbIX OCTATKOB JIPEBHUX
OpTaHU3MOBY

0.5

30

Ha‘laﬂBHBIeaTaHBIOpFaHHHGCKOﬁS
BOJIFOIIUH

31

3BOJ'IIOI_II/I$IBYKapI/IOT

32

OcHOBHBIE 3TaNbl 9BOJIIOIIN N
pacTUTEIBHOTO MHpa.
[pakTrueckas padboTa
«M3ydyeHnue ocobeHHOCTEN
CTPOEHHS PACTEHUI Pa3HBIX
OT/EJIOB»

0.5

33

OCHOBHBIC ATaITbI OBOJOIHNHA
JKUBOTHOI'O MHUpa

34

OBOJIIOIHS JKUBOTHEBIX.
[TpakTrueckas pabota
«M3ydyenue ocobeHHOCTEH
CTPOEHUS TIO3BOHOYHBIX
JKUBOTHBIX )

0.5

35

PasBuTHe xu3Hn HA 3eMiie 110
9paM 1 nnepuoiam




MaccoBsle BbBIMHUPpAHUA —

36 9KOJIOTMYECKHE KPU3HUCHI
MPOILIOTO

37 CoBpeMeHHbIN IKOJIOTUYECKUM
KpHU3HUC, €ro 0COOEHHOCTH

38 CoBpemeHHascucTeMaopraHuyec
KOTOMPOILIOT0

39 OCHOBHBIECUCTEMATUYECKUETPYII
MBIOPTaHU3MOB

40 AHTpOIIOJIOTHS — HayKa O
YeNIOBeKe

41 PasButHe npeacraBieHuii o
MIPOUCXOXKJACHUN YeTIOBEKa
Mecro 4enoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.

42 JlaGoparopHas paboTa 05
«3yueHne 0COOEHHOCTEM '
CTPOECHHUS CKeJeTa YeOBeKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)

43 | JIBMXKyIIMECHJIBIaHTPOIOreHEe3a
CooTtHo1ieHne OMOJOTHUYECKUX U

44 COLIMAJIbHBIX (PaKTOPOB B
aHTpOIIOreHe3e

45 OCHOBHBIECTATUUAHTPOIIOTEHE3A

46 [Tanmeoreneruka u
MaJIeOreHOMUKA

47 DBOJIIOLUSICOBPEMEHHOT 0UEJIOBE




Ka

48

Yenoseueckue pacsl.
[TpakTuyeckas padora
«M3y4eHne 3K0JIOrM4EeCKUX
aZlanTalui 4eI0BeKay

0.5

49

MexaucuuIImHapHbIEeMETOIbIaH
TPOTOJIOTUH

50

3apoxaeHue u
PAa3BUTHUECIKOJIOTUA

51

MeTo/ b1 SKOIOTHH.
JlaGopaTopHnas pabota
«M3y4eHune MeTo10B
HKOJIOTHYECKUX UCCIICTOBAHMID

0.5

52

3HaueHHE YKOJIOTHUSCKHUX
3HAHMU 11 YeJIOBeKa

53

OKonornyecknedakTopsl

54

Abuotnueckue paktopbl. CBeT
KaK KOJIOTHYECKUN (paxTop.
JlaGopaTtopHnast pabota
«BpIsiBREHNE TpUCTIOCOOIEHU
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

AOuoTtuyeckue (HaxTopsl.
Temneparypa Kak
HKOJIOTHUECKUH (pakTop.
JlaGoparopHas paboTa
«BrIsiBICHNE TpUCTIOCOOIEHU
OpPraHU3MOB K BIMSIHHUIO
TEeMIEPaTyphI»

0.5




AObuotndeckue (HakTopsl.
BiiaxxHOCTB KaK 3KOJIOrMYECKHI
daktop. JlaboparopHas pabota

56 1 0.5
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHUM U3 pa3HbIX MECT
oOUTaHUS»

57 Cpenpio0uTaHusIOpraHu3MOB 1

58 | buonornyeckuepuTMBI 1

59 Kv3HeHHBIE)OPMBIOPTaHU3MOB 1

60 buotnueckuedakTopsl 1
3HaueHue OMOTHICCKHUX

61 B3aMMOJICHCTBUI JIJ1s1 1
CYIIIECTBOBAHHS OPTaHU3MOB B
cpene oouTaHus

62 DKOJIOTNYeCKUEXaPaKTEPUCTUKU 1
MOMYJISIIIH
OcHOBHBIE TIOKA3aTeNn

63 TIOTTYJISIIIAH:: YUCIICHHOCT, 1
IUIOTHOCTh, BO3pAaCTHAS U
MOJIOBAs CTPYKTYpa
OcHOBHBIE TIOKA3aTENN

64 MOTYJISIIIAN: POKIAEMOCTb, 1
MPHUPOCT, TEMI POCTA,

CMEPTHOCTH, MUTPALIUU

65 DKOJIOTMYECKAsICTPYKTYpaItonyJI 1
SN

66 JvHamuKa nonyJsiuu u eé 1

peryJamnus




KpI/IBBIe pocCTa YUCJICHHOCTH

67
nomynsiuuy. KpuBble BbKUBaHUS
DKOJIOTHYECKAsT HUIIIA BAA.

68 JlaGopaTtopHnast pabora 05
«IIpucnocobnenus cemsiH '
pacTeHUil K pacceleHUIO»

69 | BuakakcucTemanomyssuui

70 3aKOHOMEPHOCTH MOBEJACHUS U
MUTPAIUi KUBOTHBIX

71 Coo011ecTBOOpraHM3MOB —
OUOLIEHO3

79 DKOCHUCTEMaKaKOTKPBITASICUCTEM
a

73 KpyroBopot BeniecTs u noTok
SHEPrUM B 3KOCHUCTEME

74 OCHOBHBIENIOKA3aTEINIKOCUCTEM
BI

75 DKOJIOrM4EeCKUETUPaMU/IbI

76 N3MeHeHns1coo01ecTB —
CYKILIECCUH
IIpupoaHBIE S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK.
DKOCHCTEMBIMOPEN U OKEAHOB
[IpupoaHbie 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,
cTenew, MyCThIHb

79 AHTPOTIOTEHHBIEIKOCUCTEMBI




80

YpO03KOCHCTEMEI.
[TpakTnueckaspabdora «M3ydeHue
U ONHUCaHUEYyPOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUHI
OpPTraHU3MOB B IKOCUCTEMAX

82

MexaHu3MbI BO3JICHCTBUS
3arpsI3HEHUM Pa3HbIX TUIIOB Ha
cyOOpraHu3MEeHHOM,
OPraHU3MEHHOM,
NONYJISALIMOHHOM U
3KOCUCTEMHOM YPOBHSIX

83

buochepa —
obmeraneTapHaso60109ka3eM
5

84

VYuenne B. U. Bepnaackoro o
ouochepe

85

3aKOHOMEPHOCTHUCYIIIECTBOBAHUS
o6uochepsl

86

KpyroBopotsl BemiecTs u
OMOT€OXMMHUYECKUE ITUKITBI

87

30HaNbHOCTH Onochepsl.
OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocThOHOChEpHI

89

DKOJIOTMYECKUE KPU3HCHI U UX
PUYHHEI

90

BozneiictBuedenoBekanadbmocde
Py




91

AHTpPONOreHHOE BO3JICHCTBUE HA
PaCTUTENIbHBIN U )KUBOTHBIA MUP

92

OxpaHanpupoibl

93

OcCHOBHBIE IPUHLINTIBI
YCTOMYMBOTO pPa3BUTHUSA
YeJIOBEUECTBA U IIPUPOJIBI

94

PanmonansHoe
MPUPOJIOTIONB30BAHUE U
COXpaHeHHEe OMOJIOTMYECKOTO
pazHoo0paszus 3emin

95

O000I11IEHNE TT0 TEME
«MuKpo3BOIIIOLIUA U €€
PE3YIBTATHI»

96

O000I11IEHNE IO TEME
«MakposBoJIIOLIUS U €€
pe3yJIbTaThI»

97

O00011IEHNE TT0 TEME
«[IpoucxoxaeHne U pa3BUTHE
JKU3HU HA 3eMIie»

98

O00011IEHNE TT0 TEME
«[IpoucxoxaeHue 4yeaoBeKa —
AHTPOIIOTEHE3)

99

0O0001eHue 110 TeMe «DKOJIOTUSA
— HayKa 0 B3aUMOOTHOIIICHHUSX
OpPraHU3MOB»

10

O00011EeHME 10 TEME
«Opranu3msl U cpeaa OOUTaHUSD)

10

O0001eHue 1Mo TeMe «IKOIJIOTUI




1

BUI0B U HOHynHHHﬁ»

10 O606mmenue o reme «buochepa 1
2 — TJI00aJIbHAST DKOCUCTEMAY
OBUIEE KOJIMYECTBO YACOB 102 75

I10 ITPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 xknacc/ Beiconkas JI.B., v .M., PyBunckuit A.O. u
npyrue; nox pegakuuent lllymuoro B.K., Jpimmuna ['"M., Akunonepnoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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