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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenpanii  oOy4eHUsT Ha YpPOBHE CpPEAHEro OOIIero oOpa3oBaHUsl U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeOHomy mpeamery "buomorus" naér mpenacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHYeT TMOCIEA0BATEIbBHOCTh M3YYEHHsS YYEOHOro marepuaia ¢ ydEéToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJOB y4e€OHO-IO3HABATEILHOM  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUONIOTUM U OWOJIOTUH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
OuoJiorn4eckoro  oOpa3oBaHuMs B By3aX M OpraHM3alMsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJY4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepusiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BaTh KaK OPUEHTHUPHI IS MOCIEIYHOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydyeOHOMY mnpeaMery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBbIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpas3us minaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
anaromuu, (Qusznonorun uenoBeka. B 11 kiacce u3ydaroTcs 3BOJIIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 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 OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS U TOAJEpXKaHUS HHTepeca OOydarommxcsd K OHOJIOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpEca K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yri1yOnE€HHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (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
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNOBaHUM B JjabopaTtopum W B npupoje (HaOmoJaeHue, H3MEpEeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABJIMBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO0  OKPYXKAIOIIUX  JIFOZICH; OOOCHOBBIBATH UM COOJIOJATH  MEpHI
npo@rIakTUKU MH(GEKIIMOHHBIX 3a00J€BaHU, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETHYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHUS B TPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, IKOCUCTEM, Onochepnl), COXpaHEHUH COOCTBEHHOTO 37I0POBbBSI M 3[0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUU B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO111ee YnCI0 YacoB, OTBEICHHBIX HA U3y4Y€HHE OHMOJIOTMH Ha YIIIyOJIEHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIICCTBIISAETCSA ¢ YYETOM CHEIU(UKU €ro COJASp KaHWs W HaIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4YecKux padoT. Takxke ydactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W H3y4dyaeMmble ~UMHU  TPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHune OuoJorur B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKOM JEATCIBHOCTA 4YEJIOBEKA: MEIUIHMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

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

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

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIHMOHHO-BUIOBOM, YKOCHUCTEMHBIMN
(buoreoneHoTuyeckuit), Omochepuniii. Ilporecchl, MTPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nuzyuaroniye >kMBbI€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIlUu.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. llnaHupoBanme »skcnepumenta. [loctaHoBka w
npoBepka rumnote3. HyneBas rumote3a. [lonsiTie BBIOOPKH M €€ TIOCTOBEPHOCTS.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXEHUSA Ppe3yJIbTATOB JKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTAa.

JleMoHCTpanun



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

O6opynoBanue:  jabopaTopHoe  O0OpyIdOBaHHME  JJII  MOPOBEJCHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorust KiieTku

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas treopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emok. DIEKTpOHHAsT MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

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

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomarorpadusi, saextpodopes, audbdepeHmaTLHOe IEHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiuuu. MuHepalbHble BEIIeCTBA KJIETKH, UX OHOIOruyeckas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OeinkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuyHas, TpeTHUYHas, YeTBEPTHYHAs
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



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

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK um PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBszu B mosiekyie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMOpU3UYECKUE UCCIEIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [lomunr, 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,
«CTpoeHue MoOJIeKyJbl BOJZbI», «BelecTBa B cocTaBe opraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

O6opynoBaHue: XMMUYECKasl MOCyAa U 000pYyI0BAHHE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas 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.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPHUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocts MeMmOpanbl. PabGora Harpwuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkd. OnHoOMeMOpaHHBIE OPraHOWIbl 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. [magkuii  (arpaHyisipHbIA)  SHIOIUIA3MATUYECKUN
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIMA MHUTOXOHIpuN u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6osouka siapa, XPOMATHH, KapUOILIa3Ma, SIPBINIKU, UX CTPOCHUE H
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
Mpaxcnopm.

Knerounsle BkatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHHE MPOKAPUOTUUECKON KIIETKIY.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KIETOUHONH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UWTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIUA — JIB€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OENKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHMX BellecTB B KkieTke. DorocunHtes.
AHOKCcucenHbIll U OKcuceHHblll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munur
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposxenus. [IpomykTel OpokeHHMS W UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHUE TIIFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «DOTOCHHTE3», « JHEPTrEeTHUECKU 00Men», «buocuaTe3
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlaGopaTtopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporieccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOI, €ro cBoucTBa. TpaHckpunuus — wMarpuunbli cunTe3 PHK. IlpmHummnen
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunrte3a Oenka. KomupoBanume amuHokucior. Pomnbp pubocoMm B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
ornepoHa (d. XKako0, XK. Mano). Monexyiapuvie mexanuszmovl 3KCHpeCccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHnble (hOPMBI )KU3HU U 00UTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepoicawux eupycos, o6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccugos («bigdatay)
CMpYKmMypHuIX Ouonocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmumper u cxemsl: «buocunres Oenka», «['eHernueckuit koay, « Bupycsi»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  [IpecunTeTndyeckuii  (MOCTMHUTOTHYECKWM),  CHUHTETUYECKHUH WU
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — pemmkanwmsa. [Ipuanuner permmkanumn JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permmkanuu JTHK. Xpomocomel. CtpoeHue xpomocoM. Teromepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel muto3a. Kapuoknne3 u nutokuHe3. buosormueckoe 3HayeHue
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu (yHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

Jlaboparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  JKU3HENEATCIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4acTE MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl M
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U YeloBeKa. DyHKIIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBMJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa |
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlpixanue sxuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JpixarenbHas cucTeMa 4enoBeKa. MeXaHu3M BEHTWIALMH JETKUX Yy NTUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHast cucTtemMa IO3BOHOYHBIX JKMBOTHBIX W 4yenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKpaTuTelbHble Bakyodau. Opransl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b IOJIOCTH T€Ja C KPOBEHOCHOM U BBIIEIUTENBHON cUCTEMaMU. Brienenue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHue u (PpyHKIMOHUPOBAHME
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NOPOU3BOJHBIE.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMYHHTET. Teopusi KjIoHalIbHO-celeKkTuBHOTO uMMyHuTeTra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnianurenabHble OTBETHl OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. Paznpaxumocts H  peryiasuus y
pacteHuil. PocToBele BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHasl peryJisiius M 3HIOKPUHHAS CHUCTEMa XUBOTHBIX W YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUHbIE
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crelis,
«CTpoeHue NHUCTOBOM IUIACTUHKN», «TKaHM KUBOTHBIX», «CKEJIET YEIOBEKAY,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MplIlieuHasi ~ CUCTEMay,
«BplgenurenbHas cUCTeMay, «DHIAOKpUHHAsA cucteMa», «CTpOCHHME MBI,
«mmynurer»,  «KuiieuHononoctHeie», «CxeMa  NHUTaHUS  PACTEHUID,

«KpOoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THUIIPBDY,
«CTtpoeHue 1aHapum», «BHyTpeHHee CTpoeHHE IOKIeBOro uepms», «HepBhas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nrun», «HepBHas — cucrema
MIIeKOTIUTaOIuX», «HepBHas cucrema yenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, *UBbIE AK3EMIUIAPbl KOMHATHBIX pacTEHUU, repbapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO ¥ BO3IYIIHOTO MMUTAHUS PACTECHUH,
pacieruieHus Kpaxmaina U OeNKoB Mo eicTBUeM (hepMeHTOB, 000pya0BaHuE IJis
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUA:  IOYKOBAaHUE,  CIOPYJISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Me€Ho3a M IIOJIOBOTO Tporecca. Meno3 M €ro MeCTO B JKM3HCHHOM IHKJIC
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue ¥ pa3BUTHE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u mooenu mopghocenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenne. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCA 3apojbllia (dMOpPHOHAIbHAS WHIYKIIHS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BriusiHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTaomOpuonaneuelii nepuoa. I[Ipsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PEryJIIU POCTa KUBOTHBIX U yeroBeka. CTaauu nmocTaMOPUOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHoOxkeHHe», «Tumbl Oecmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
AMUEKIETKH U criepMaTo3onna», «OCHOBHbIE CTaauu OHTOreHe3a», «llpsamoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KU3HEHHBIA UK
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIIUX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKWM Kak Hayku. Pabotsr T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopnass paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoOHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacIleIVIeHUs NPU3HAKOB. lluTosornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleoBaHUsl ~ Npu3HakoB.  lluromornyeckue  OCHOBbI  JTUTHOPUAHOIO
CKPEILIMBAHUSL.

CuerieHHOe HacieaoBaHue npuszHakoB. Pabotsl T. Moprana. CuersieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoMOCOMHBIM MEXaHU3M OIpPEAECIEHUs Mmoia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI aiulenn3M. B3anMoAeHCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUl KOHTPOJIb PA3BUTHs PACTECHUM, JKUBOTHBIX W 4YEJIOBEKA, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOit 3akoHbI Menaemns», « Tpetuii 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrernyieHHOE HAcleOBaHUWE MPHU3HAKOB y Apo3odmib», «['eHeTnka momay,



«Kapuotun uenoseka», «Kapuotun apozodpunby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TIOKOJICHUS M pPAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOIO HACIEIOBAaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3yueHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass pab6ora  «M3ydyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOoTHMIIA W cpeabpl Ipu  dopmupoBaHMU (eHOTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON KM3MeHYnBOCTH. HopMa peakuuu npusHaka. BapuanmoHHbIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTh. CBOMCTBA FTEHOTUIMMYECKOW N3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. MeW03 W TIOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Ho00pa3us B Mmpejieiax OTHOr0 BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMPOBAHHBICE MyTalMHh. SOepHbIE W
UTOIUIa3MaTuYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHsS MyTanuid. MyTareHpl W WX BJIUSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHoM u3MenunBoctu (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  u3mMeHUMBOCTHY», «MoaubuKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTuBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YEIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadum) >KUBOTHBIX C PA3IMYHBIMH BHIAMH H3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH N€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHON.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanyss W CEJEKUHUs. 3apOXKICHUE CENEKIMH U JIOMECTUKAIINH.
Yuenne H. WM. BaBumoBa o IleHTpax mNpouUCXOXAEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Poib celnekiuu B CO3JaHUM COPTOB PACTEHUN U TOPOJ]
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIIHH. HUcneiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO FeHOTHUITy ¢ momotIbio aHanm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHblil 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTallui y KyJbTYPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[Toyuenue HOJIUIIIIONIOB. BuyTpuBugoBas ruOpuaAn3aIys.
bnuskopoacTBeHHOE — CKpeluMBaHue, WM MHOpuauHr.  HepojacTBenHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre ¥ U3yYEHUE N'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yenax YIVHUeHUs CYueCmeyiomux U co30anusi HO8blX NOpPoO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMUYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlaGopaTopHasi padora «/3yueHre cOpTOB KyJIbTYPHBIX PACTEHUN U TIOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeuss «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKkTepUCTHKA. TpaauuuoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABIECHHOTO M3MEHEHUS U
KOHCTPYHPOBAHUSI T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. Comartudeckass TruOpUAM3ALMS W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTALIMK AJIE€pP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JITHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas mudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETaHHUEM TEXHOJIOTUH TPEXMEPHOTr0 OMONPUHTUHIA U cKaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

Jkckypeusi «bHOTEXHONOrMsT — BaKHEWINas MPOU3BOIAUTENbHAS CHUiIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xxneHue W pa3sBUTHE 3BOJIONMOHHBIX NPEACTABJICHHI B
omnosioruu

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BoJoLMK BUIOB 110 Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmiienne cuaTeTnueckor Tteopun dBotonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIIEHMS JBWXKYIIMX CHJI 3BOJIIOIUIY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE D3BOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsS YacTOT ayiesied B Homysiuusx. OQgext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTUYecKas (PEmpOyKTUBHAS ).

EctecTBenHbIii 0oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0MeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIOLMH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuanzaiys). JJMTenbHOCTh 3BOTIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxyiume
CWJIbl ABOJIIOLUNY, «DKOJIOTMYECKass M30JSUUs MOMYJALNI CeBaHCKOW (openm»,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoiy, «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3M», «KuBble uckomnaembie», «[IOKpOBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BHUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IUYHBIX MPUCIIOCOOJICHUWN, uydena MTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIAY.

JlaGopaTtopnasi  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOIMM OHTOTEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHHS (PUIOTCHETUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktel»y, «HavanbHble cTaguu SMOPUOHATBHOTO PAa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUS] O 3apOKJIECHUU KU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckas) SBOJIOIUSA. XUMHUYECKash dBOJIONUSA. AOUOTEHHBIM CHUHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumbl (T. Yek) m rumoreza «mupa PHK» V. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoxXpoHoJsorus. I'eoxpoHosiornyeckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOpPOBBIX PACTEHUH W
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONMUHN >KUBOTHOTO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3emMie MO 3paM U MEpUofaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reoJIorndeckux TmporeccoB. llosiBieHre U paclBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — KOJIOTMYECKHE KPU3UCHI mpouuioro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apOoXKJIeHUs Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopossl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCIINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3sl KHUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHeiey,
«IInockue 4EepBUY, «YEeHNUCTOHOTHUEY, «PbIOBI», «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMBIX, MYJSIKU OPraHUYECKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue W omnMcaHHE HMCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3nensl u 3aqaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHHUTENBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPOINOreHe3a: OMOJIOruYecKre, ColuaibHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJiei. ABCTPaJONUTEKN — JBYHOTHE MpEeAKH Jtofeh. YUenoBek yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — 0o0mMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KiMMaTa. YelmoBeK pa3yMHBbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHBIM Tpouecc W noaumopdusm. llomynsinuoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHCcKas). Bpems M myTH paccelieHHs 4YelnoBeKa MO ILIaHETE.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJIAIUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYILIME CUITBI aHTPONOT€HE3a», « DBOJIIOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHENIOCTeH, TIPEAMETOB MaTepHUaIbHOM
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0I0K KCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M ueperna MIMMIIAH3€, MOJENIb KHUCTH 4YEeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEIIA TOpca MPEAKOB YeIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CB3AHHBIX C MPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOILICHHSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMU HayKaMHU.



Metoasl sxonoruu. [loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3E€HM YENOBEYECTBA C MpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonmorum», «Metoasl skonorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (PAKTOpPOB: abUOTHUECKHE, OMOTUYECKUE, aHTponoreHHblie. Oomue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢akropel. CBeT Kak sKonorudeckuid (axrtop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJIIepKaHUI0 BoJgHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpUCHIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIC (OPMBI JKUBOTHBIX: THIAPOOHOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «Llenun
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSIHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, TepOapuul CBETOIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, Kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM W >KUBOTHBIX PA3JIMYHBIX XKU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpIisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIUY. [Monynsiius Kak
Oounonornyeckas cucrema. Poinb HEOTHOPOAHOCTH Cpenbl, PU3NUECKHX OaphepoOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyiasuuud. OneHKa YUCIAEHHOCTU MOIYJISIIHM.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapaKTEPUCTUKU MOMYJISIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucnocoOneHus ceMsH  pacTeHHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

OkocucrteMa kKak OTKpbiTasi cucrema (A. JIx. TeHcnu). OyHKUHOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeauM  dKOCUCTEMbl. buoMacca W mOpoayKUHs.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTpPOINOIEHHbIE BO3JCHUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONOre€HHbIE HKOCUCTEMBI. ArposkocucreMa. ArporueHos. Pasznmnuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAaHU3MOB, MOIMYJISLUN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20 ~ HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMEUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJUCTBEHHOTO Jiecay, «IKOCHCTEMAa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OPraHu3MOB B 3KocHcTeMe», «KpyroBopoT BELIECTB B 3KOCHCTEMEM,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHHe jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPrUu B arpoueHo3er, «[Ipumepsl ypOosKOCHUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEIh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanme ypO03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX [MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJO0JIbHBINA UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBaJA KM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChepbl Kak
rio0anbHON 3KOCcUCTeMBI. JMHamMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEIIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPONUYECKHE JIECA, BBICOKOTOPbA. KilMMar, pacCTUTENbHBIN U KUBOTHBIN
MHUP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuupbl 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopor azota B mpupome»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « TponUYeCcKHil JeCH.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasle xkHuru. Ocob6o oxpansemblie mpupoansle Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanmonanpbHOE  TPUPOJONONIL30BAHME W COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX JKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCNOoCcoOHot dHepeemuke. buonozuueckoe pasnoobpasue u 6uopecypchni.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U IKkocucmem. OcHoGbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSIEMBIX PACTCHHA W >KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBHJIAMU M HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN ESITENLHOCTH, B TOM YKCJI€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCIEAOBATENbCKUX 3a7a4y, YBaXXKUTEJIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MAMATHUKAM MPUPOJIBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICUCTBHUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO U 0e30MacHoro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cepaM MpodeccnoHalbHON e TEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHWE TJI00aJBLHOrO XapakTepa KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECUS B DKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUA MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPALLATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUYECKOMN NEATEIIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS DPa3BUTHUSI MEIUIIMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO AESTEIbHOCTh NHIAUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHBIe PE3yIbTaTbl OCBOCHMUA y‘le6HOI‘O npeamMceTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYKax (BCIHCCTBO, OHCPIrusd, SABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHHWKAaTHBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJsITUBHBbIE YHHUBEpPCAlbHbIE Y4YeOHbIE JEWCTBUS, COBMECTHas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (OPMYyJIHpPOBAaTH W aKTyalIM3UpoBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCyKIAEHUs (MHIYKTUBHbBIE, JEOyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBA3€M M OTHOLICHMH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3Y €€ pelIeHMs,, HaXOAWTh apTryMEHThl Jis JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IIEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeUIaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3TMYHBIE METOIBI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (QOpMy  IPEACTaBIICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU J1€ICTBUSIMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMKN IPYTUX YYaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIOCOOAMM OOINEHWS M B3aWMOJCHCTBHUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOABl COBMECTHBIX JEUCTBHI C y4€TOM O0OImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pEe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS MPOOJEM M UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATEIIBHYIO JESATEIBHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYAUIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HAaBBIKAMHM  MO3HABATENbHONM  pedJeKkcud KaKk  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBbl JPYIHX IIPU aHAJU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyudeHuss — oOydaromuxcs  Ouojmormr. OHHM  BKIIIOYAFOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XKW3HEHHBIX cUTyauusX. lIpeameTHbie pe3ynbTaTbl MPEICTABIEHBI IO
rojiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOoro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIONINE OUOJIOTMUECKHE TEPMHUHBI W TOHATUA (KU3HB, KIIETKA,
OpraHu3M, MeTaboJIn3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON N3MCHUYUBOCTHU H. . Bagumnoga), MPUHLMIIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX MCCIIEIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJIBHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOIEHeE3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMHU OpPraHOB y PACTEHHH, *XMUBOTHBIX U YEJIOBEKa M HUX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHUIOM U (PEHOTUIOM, (DEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOpPHbIE M MpakTUYECKHe padoThl, cOOJ0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Y4acTBOBaTh B Y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JIESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpeameTHBIC pe3yNbTaThl OCBOCHUS y4ueOHOTO Tipeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IMO3HAHWHM 3aKOHOB TPHPOABI M PEIICHUH 3SKOJOTHUECKHX
npoOJieM 4YenoBeYeCcTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHHE BIAJETh CHUCTEMOW OWMOJOTHUECKUX 3HAHWUW, KOTOpas BKIIOYACT
OTIpEAENCHNS] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJNATAIONINX OMOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasiaeHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJbl dHEpPruM), rumnoressl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOTCHHBIX M3MEHEHU B IPUPOJIC;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOTEOIIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, AJIJIOTIaTPHYECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYITUX CHJI SBOJIONUY HA T€HO(OH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAYy TPOIECCAMH DBOJIOIHH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTo00pa3us BHIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1€Jb KCCIEIOBAaHUS, AHAIU3UPOBATH TMOJYyUYCHHbIE
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHusx;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
NESATEILHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIONB30BAHUS, MEAUITNHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPOQPECCHOHAIBHOTO H
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI pecypenI
1 buonorus kak Hayka 1
2 JKvBBIE CHCTEMBI U X H3YUCHHE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKA 10
3) Crpoenrie u GyHKIUHU KICTKU 8 1
5 OOMeH BellecTB U MpeBpalleHrne YHEPTHH B 9 1 1
KIIETKE
; Hacnencreennas ungopmanus u 9 05
peaym3anys €€ B KJIETKE
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetuka — Hayka O HACIEJACTBEHHOCTH U 5 1 05
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OHOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 3aposkJeHNe U Pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 1 15
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIEHUSIX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
Opranu3Msl U cpesia 0OuTaHMs 1 15
DKOJIOTHS BUAOB U MOYJISIAN 0.5
9 DKos0rus cood1IecTB. DKOJIOTHYECKHE 12 05
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Kontpoaensie — IpakTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 buonorus kak KOMIIJIEKCHas HayKa U Kak 1 0
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1 0
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM 1 0
4 HcTtopust OTKPBITUS U U3YyYEHUSI KIICTKH. 1
Knerounas teopus
Metoasl MOJNEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas pabora
5 «M3y4yeHne MeTo10B KJIIETOYHON OMOJIOTHH 1 05
(xpomarorpadus, nexrpodopes, '
TuddepeHaIbHOe HEeHTpU(yTrUpoBaHHUE,
ITLIP)»
6 XUMHYECKUH COCTaB KIETKU 1
7 MuHepalibHbI€ BEIIECTBA KJIETKH, UX 1
Ouosoruyeckas poib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
3 JlaGopatopHas pabota «OOHapyxeHue 1 05
0EJIKOB ¢ TOMOIIBIO0 KaUeCTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, K1accupuKanyst U QyHKIUN 1
0enKoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOBI

1 Oprannyeckue BenecTBa KISeTKH —

JIUTIAJTBI
Hyxneunoseie kucnotsl. JIHK u PHK.

12 JlaGopatopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJICTOK PA3JIMYHBIX OPTaHHU3MOBY

13 Crtpoenue u ¢pyukiuu ATO. [Ipyrue
nykieozuaTpudocarsr (HTD)

14 CexBennpoBanue [JHK. Metozs
TeHOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeToibl CTPYKTYPHOM OHONIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CtpoeHnue 3yKapuoTUYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBEpXHOCTHBII anmnapar KJIEeTKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [TpakTuueckas padota «3yuenue 05
JIBYDKEHUS [IUTOIIIa3Mbl B PAaCTUTEIbHBIX
KJIETKax»

[ToyaBTOHOMHBIE OPTaHOU/IBI KIICTKH:

20 MUTOXOH/IPHH, TUIaCTHIBL. JlabopaTopHast 05
pabota «VccnenoBanue mia3Monnsa u '
JIeTIIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)

21 HememOpaHHbIE OpraHOU bl KJIETKH

22 Crpoenue u ¢pyHkuuu sapa. KonroponpHast




pabota Ne 1

23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlaboparopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3InIHbIX
OpPraHU3MOB»

AccuMuISIYS U JUCCUMWIALUSA — JBE
CTOPOHBI MeTaboau3Ma. Tunsl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHIECKON aKTUBHOCTH
(depMeHTOB (Ha MpuMepe aMuIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBIH XapaKTep peaKIuii
KJIETOYHOTO MeTabonm3Mma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTO
pacIieruieHus NepOKCHIa BOJOPO/A B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHUOUTOPBI

ABTOTpO(DHBIN THIT 0OMEHa BEIIECTB

28

29

dotocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHEHHE MTPOIIeCcCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopatopHas pabota «CpaBHeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

31

AspoOHBIE OpraHU3MBI. DTaIbl
SHEPreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTa




npoTtoHoB. Cunte3 AT®: paborta
npoToHHON AT®-cuHTa3bI

33 Peakumu MaTpuyHOTO CHHTE3a
34 Tpanckpunius — marpuuabiii cuaTe3 PHK
35 Tpaucnsus u e€ dTarbl
36 KoaupoBanue amunokucnot. Poib
pubocoM B OMOCHHTE3€e OenKa
37 Opranu3anus TeHOMa y TPOKAPHOT U
IYKapHOT
38 MornekynsipHble MEXaHU3MBbI SKCIIPECCHH
TCHOB Y DYKapHOT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 oOnuratHele napasutsl. [Ipaktuueckas 0.5
pabota «Co3aHne MOJIeNTd BUPYyCca»
40 BupycHsie 3a0051eBaHNS YellOBEKa,
JKUBOTHBIX, PACTEHUN
41 HanorexHomoruu B OMOJIOTHH U MEHUIIMHE.
KonTponbHnas padora Ne 2
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas padora
44 «M3yueHne XpoMoCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»
45 JleneHue KJIETKM — MHTO3
Tunsl kneTok. KapruokuHes3 U MUTOKUHES.
46 JlaGopaTtophnas pabora «Habmronenue 05

MHTO3a B KJIIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOITpETapaTax)»




PGI‘y.TISII_II/ISI JKM3HCHHOI'O IMKJIa KJIICTOK.

47 Kontposbnas padora Ne 3

48 OpranusMm Kaxk eMHOE LIeJI0e

49 Txkanu pacrenuii. JlJaboparopHas pabora 05
«3yueHne TKaHEeH pacTEHUI» '
TkaHU )KUBOTHBIX U YEJIOBEKA.

50 JlabGopaTtopnast pabora «3yueHue TkaHeu 0.5
YKUBOTHBIX)
Opransl. Cucremsl opranoB. JlaboparopHas

o1 pabora «M3ydyeHue opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNEe OpraHn3MOB

54 [TuTanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTemMa yeloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHCTIOPT BEMIECTB Y OPraHU3MOB

59 KpoBeHocHas crcrema mo3BOHOYHBIX
KUBOTHBIX U YeJIOBEKa

60 Brienenne y opranuzMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa dyenoBeka

63 PaznpaxxuMocTh 1 perynsauus y

OpPraHu3MOB




I'ymopanbHas peryysanus 1 3HI0KpUHHAS

o4 cucTeMa JKUBOTHBIX U YellOBEeKa

65 DopMbI pa3MHOXKEHHS OPraHU3MOB

66 [TomoBoe pazMHOKEHUE

67 Meiio3
["ameTorenes. OOpa3oBaHKe U Pa3BUTHE

68 HOJIOBBIX KJeTOK. JlabopaTopHas pabora 05
«V3ydyeHue cTpoeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHUKpOIpEnapaTax»

69 WupuBuyaibHOE pa3BUTHE OPraHU3MOB —
OHTOr'eHE3

70 3akagKa OpraHOB U TKaHEH U3
3apOJIBIIIEBHIX JTUCTKOB
Poct u pazBuTHe JKUBOTHBIX.

71 JlabopaTtopHnas pabota «BrlisiBieH1e 05
NIPU3HAKOB CXOJICTBA 3apOIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)
Pa3sMHOXeHUE U pa3BUTHE PACTEHU.

72 JlaGopatopHas pabota «CTpoeHHe OpraHoB 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUN
HcTopus cTaHOBIEHUS U Pa3BUTHSA

73 reHeTUKHU Kak Hayku.KoHTponbHas paboTa
Ne 4
OCHOBHBIE TIOHSITHSI U CUMBOJIBI T€HETHKH.

74 JlaGopaTtopHnas pabota «JIpo3zodmiia kak 0.5
00BEKT FeHETUUECKUX UCCIICIOBAHUI

75 3aKOHOMEPHOCTH Hacle10BaHUs 05

MPU3HAKOB. MOHOTHOpHIHOE




ckpemuBanue. [Ipakruueckas pabora
"N3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpelnuBaHus y Apo30oduisr"

[uTomornyeckrue OCHOBBI MOHOTHOPUIHOTO

76
CKpELIUBAHUS
77 Ananusupyroiee ckpenmpanue. Hemonxnoe
JOMUHHUPOBAHHE
JurulpunHoe ckpenirBaHue.
78 [TpakTuueckas pabota «3yueHue 05
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS '
y Ip030(HUITBI»
79 [{utonornyeckre OCHOBBI IUTUOPUIHOTO
CKpEIIMBAaHUS
80 CueruieHHOE HacJeIOBaHUE TIPU3HAKOB
81 XpOMOCOMHasI TEOPHS HACJIEICTBEHHOCTH
82 I'eneruka nomna
83 ['eHOTHIT KaK LETOCTHASI CUCTEMA.
Konrponsnas padora Ne 5
84 I'eneTnyecknii KOHTPOJIb PA3BUTHUSA
pacTeHui, )KUBOTHBIX U YETIOBEKA
85 M3MeHunBOCTD MpU3HAKOB. BHibl
W3MEHYHBOCTH
86 MonudukarmonHas n3MEHYHBOCTh
BapuanuvoHHsI psia U BaprallMOHHAs
KkpuBas. JlaboparopHas padota
87 «MccnenoBanne 3aKOHOMEPHOCTEH 0.5

MOIU(PUKATTMOHHOW U3MEHUYNBOCTH.
ITocTpoenne BapuaMOHHOIO psifa u




BAapUALIMOHHON KPUBOM»

88

89

90

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyrannonHast U3MEHYUBOCTb.
[IpakTrueckas pabora «MyTaruu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

BaKOHOMepHOCTI/I MYTAlMOHHOI'O ITponecca.
ONUIeHeTHKA U SIIMICeHOMHUKA

0.5

91

92

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBlieHUE U aHATIN3 POJIOCIOBHOI»

MeTtoasl MEAUIIMHCKON N'eHETUKHU

0.5

93

3HayeHnue MeI[HIlHHCKOfI T'CHCTUKHU B
npeaoTBpaliCHUU U JICHCHUH T'CHCTHYCCKUX
3a00JIeBaHHI YEIOBEKA. KOHTPOJIbHAS
pabota Ne 6

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «3ydeHue copToB
KYJbTYPHBIX PACTEHUI U MTOPOJI JIOMAIIHUX
YKUBOTHBIX)

0.5

95

MeTto/1bI cCeeKIIMOHHON paboThI.
JlaGopaTtopHnast pabota «M3yueHne MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

JloCTIoKeHMs CeNeKIIMU PacCTeHUN 1
*KUBOTHBIX. [IpakTHueckas padbora
«IIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIONb30BAHUE
TEHETUYECKUX PECYPCOB




buoTexHonorus kak Hayka u 0Tpacib

98 npou3BojcTBa. [IpakTnyeckas padbora 1 0.5
«M3y4yeHne 00bEKTOB OMOTEXHOJIOTHUI

99 OcHOBHBIC HAPaBICHUS CHHTETUICCKOM 1
Oouosiorun

100 XpOMOCOMHasI ¥ T€HHAs WH)KEHEPHS 1

101 MeunuHcKrue OMOTEXHOJIOTHI

102 PesepaHblit ypok. [loBTOpenue, ) 1
0000111eHNEe, CUCTEMATH3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymsimus — sneMeHTapHas eIMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30numuu nonymsuuii: 1
reorpaduueckas, Ouonormueckas
1 EcrecTBeHHBIN 0TOOP — HAIPABIISIIONTUN 1

(hakTOp IBOIOITUN




12

[TosoBoit oTOOP

13

[TpucrocoOIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumepsl npucnocodIeHU Y OpraHu3MoB:

Mopdonorudeckne, GU3HOIOTHISCKUC,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnas padota «IIpucrnocobnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIeCO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHHE BUOB
10 MOP(OJIOTHIECKOMY KPHTEPHIOY»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOIUU

18

19

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

O6o006menne no Teme «MUKPOIBOIIOLHS U
€€ pe3yabTaThD)

20

Makpossosntonus. [TaneonTonornueckue
METOABI I/I3y7—IeHI/I${ 9BOJIOIINN

21

22

buoreorpaduyeckue MeToabl U3ydeHUs
DBOJTIOIUHN

3M6pI/IOJ'IOFI/I‘{CCKI/IC " CPAaBHUTCIIBHO-

Mopdooruueckre MeToIbl U3yIeHHS
3BOJIIOLUU




MonekynsapHO-TEHETUYECKUE,

23 OMOXMMHYECKHE U MAaTEeMaTUYECKUE
METO/IbI U3y4YEHUS IBOJIOIINU

24 OO01re 3aKOHOMEPHOCTH BOJTIOIIHH

o5 AnantuBHas paguanusi. HepaBHOMepHOCTB
TEMIIOB BOJIOINU

26 O6o006muienne o Teme « Maxkpo3BOIIONHS U
e€ pe3yJbTaThl»

97 Hay4nple rUIIOTE3BI TPOUCXOKIACHUS
KU3HU Ha 3emiie

08 JloHay4yHbIE MTPECTaBICHHS O 3aPOXKICHUN
KHU3HU

29 OcCHOBHBIE 3Tanbl HEOPTaHUYECKOM
HBOJIIOIIH

30 ['umoTe3sl 3apOKACHNUS )KU3HU
Hcropus 3eMian 1 MeTO/Ibl €€ U3yUeHHUs.

31 JlaGopatopHnas pabora «3yuenue u 05
OIMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHUX '
OpPTraHU3MOBY

39 HauanbHele 3Tarsl opraHn4eckon
HBOJIIOLIH

33 DBOITIOIHUS SYKApUOT
OcCHOBHBIE 3TaIbl HBOJIOLNH

34 pactutensHoro mupa. [Ipaktuueckas 05
pabota «M3yueHue ocobeHHOCTEN '
CTPOEHUS PaCTEHUI Pa3HBIX OTAEIOBY»

35 OCHOBHBIE 3TaIbl HBOJIOIMH KUBOTHOTO

Mupa




OBosntonus )KUBOTHBIX. [IpakTuyeckas

36 pabora «3ydeHue ocobeHHOCTEH 0.5
CTPOCHHUSI TO3BOHOYHBIX KHUBOTHBIX)»

37 PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiam

38 MaccoBble BBIMUPaHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOILIOTO

39 CoBpeMeHHBIN HKOJIOTUYECKUN KPU3UC, €T0
0COOEHHOCTH

40 CoBpemeHHas cucTemMa OpraHu4ecKoro
IIPOLIOTO

41 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpraHHU3MOB

42 O6061menue o teme «IIpoucxoxnenue u
pa3BUTHE KU3HU HA 3eMIIe»

43 AHTpOIOJIOTHS — HayKa O 4YeJIOBEKe

44 PazButue npencrasnenuii o
MIPOUCXOXKACHUN YeIIOBEKa
Mecro uenoBeka B cucTemMe
opraHuueckoro mupa. JlabopatopHas

45 pabota «M3yueHue ocobeHHOCTEN 0.5
CTPOCHHMSI CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOX OKICHUEM»

46 JIBM>KyIIMe CUiibl aHTPOTIOTeHe3a

47 CooTHo1IeHrne OMOIOTHYECKUX U
COLIMATILHBIX (JaKTOPOB B AaHTPOIIOTEHE3E

48 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

49

ITaneoreneTrnka U majcorcHOMHUKA




50

OBOJIIOIHS COBpPCMCHHOTI'O YCJIOBCKA

o1

52

UYenoseueckue pacel. [Ipakruueckas
pabota «M3y4eHHE FKOJIOTHUECKUX
aJanTanui 4eJIoBeEKay

MexauciuIInHapHbIC METO/IbI
AQHTPOIIOJIOTUH

0.5

53

O6o6menne no Teme «IIpoucxoxaenne
YeJIOBEKa — aHTPOIIOTEHE3)

54

55

3apoxaeHUE U pa3BUTHE YKOJIOTUU

Metonsl skonorun. JlabopaTtopHast pabota

«I/I3yquI/Ie MCTOJOB 3KOJIOI'MYCCKHUX
HCCHGHOB&HHﬁ))

0.5

56

3HadeHne YKOIOTMYECKUX 3HAHUN I
JeoBeKa

57

58

59

60

Dkosnorudeckue GpakTopsl

Abuotnueckue akropsl. CBeT Kak
sKosioruueckuit gpaxtop. JlaboparopHas
pabota «BbIsBIEHNE MPUCTIOCOOICHUI
OPTraHU3MOB K BIIUSTHUIO CBETa»

AbGuoTtndeckue dakTopsl. TemrepaTtypa
KaK dKOJIOTHYECKHH (akTop.
Jlaboparopnas pabota «BrisiBieHne

HpI/ICHOCO6HCHI/Iﬁ OpTraHHU3MOB K BJIMSHHIO

TeMIepaTypbi»

Abunotnyeckue pakropbl. BraxHocTs Kak

sKosioruueckuit gpaxrop. JlaboparopHas
pabota «AHATOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

0.5

0.5

0.5




61 Cpenpl 0OuTaHUs OPraHU3MOB 1

62 buonornueckue puTMbl 1

63 Kuznennsie pOpMBI OpraHu3MOB 1

64 buotnueckue hakTopsl 1
3HaueHne OMOTUYECKUX B3aNMOIEUCTBUM

65 JUTSI CYIIIECTBOBAHUSI OPTAaHU3MOB B CpEJie 1
o0uTaHuA

66 DKOJIOTUYECKHE XapaKTEPUCTUKU 1
MO YJISIITAH
OcHOBHbIE OKA3aTENN MOMYJISIHNHN:

67 YHUCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U 1
MIOJIOBAsI CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISIIHN:

68 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAITAN

69 DKoJoru4ecKasi CTpyKTypa Monyssiuu

70 JInHaMyKa NOIYJSIUY U €€ peryJIsaius 1

71 KpuBbie pocTa 4McIeHHOCTH TOMYIISALINH. 1
KpuBbie BBDKUBaHUS
OKooruuecKas HUIlIa BUAA.

72 JlaGoparopras padota «IIpucrmocoOnenus 1 0.5
CeMSIH PACTeHHI K paCCEICHUIO)

73 Bun kak cucrema nmonyssanuin 1

74 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIAN 1
YKHBOTHBIX

75 Co00111€CTBO OpPraHu3MOB — OHOIICHO3

76 DKocucrema Kak OTKpbITasi cUcTeMa




KpyroBopor BelecTs 1 NOTOK SHEPTHUH B

77
IKOCHUCTEME

78 OcCHOBHBIE TOKA3aTENN IKOCUCTEMBI

79 DKOJIOTHYECKUE TTUPAMUJIBI

80 W3meHeHns cooO11ecTB — CYKLECCHH

81 [TpupoHBIe SKOCUCTEMBI. DKOCHCTEMBI
03ep 1 PeK. DKOCUCTEMbI MOpPEi 1 OKEAHOB

82 [TpupoaHbIE 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, TyCThIHb

83 AHTPOTIOT€HHBIE 3KOCUCTEMBI

84 Yp6oskocucremsl. [IpakTrueckas padoTta 05
«V3ydenue u onucaHue ypoOIKOCUCTEMBI» '
3akoHOMEPHOCTH (POpMUPOBAHUS

85 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI

86 Pa3HBIX TUIIOB Ha CyOOpTaHM3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
9KOCUCTEMHOM YPOBHSIX

g7 O6o6menue o Teme «OpraHu3Msl U cpesia
0oOHUTaHHS

88 buocdepa — obuerianerapaast 0601049Ka
3emnn

89 VYuenue B. U. Bepnanckoro o 6uochepe

90 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

01 Kpyrosopots! BeniecTs u

OHMOreOXUMHYCSCKUE T KJIBI




3onanbHOCTH OHochepsl. OCHOBHBIE

92 1
OMOMBI CyIIIH

93 YcroitunBocTh 6uocheps

94 DKOJIOTHYECKUE KPUZUCHI U MX TPUIHHBI 1

95 BosneiicTBue uenoBeka Ha 6uochepy

96 AHTpOl'IOl"eHHvOC BOSI[Gf/iCTBj/IC Ha 1
PaCTUTENLHBINA ¥ JKUBOTHBIA MHP

97 OxpaHa mpupoIsI 1

08 OCHOBHBIE TIPUHIIHITBI YCTOHYUBOTO 1
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParnmonansHO€ IPUPOIONIOIH30BAHUE U

99 COXpaHeHHEe OMOJIOTHYECKOTO 1
pazHooOpa3ust 3eMiau

100 O060061eHne o TeMe «IKOJIOTUsl — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAaHH3MOBY

101 O606meHI/ie o TeMe «IKOJIOTUS BUJIOB U 1
TTOTTYJISITTHI

102 0O606mmenue o Teme «buochepa — 1
rio6anpHast IKOCHCTEMa)

OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOT'PAMME







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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue;
nox peaaknueit [laceunnka B.B., AkumonepHoe o6mecTBo «3maTenscTBo
«IIpocBemenue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; noj pegakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIS
1. OTkpoIThIN OaHk 3amanuii // http://www.fipi.ru/;
2.01kphITHIN O0aHK 3amaanuii /https://bio-ege.sdamgia.ru/methodist/

3.I'pun H., Crayr VY., Teiinop . buonorus: B 3-x T. — M.: Mup, 1993.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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