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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueOHOMy npenmeTty "buonorusa" (nanee - OMOIOTHsI) HA YPOBHE CPETHETO
oO1rero oOpa3zoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konuenuuu mnpenoaaBaHus
yueOHoro npeamera «buosorus» u OCHOBHBIX MOJOXEHUN (penepanbHO paboueld TpOrpaMmbl
BOCIIUTAHMUS.

VYueOnbiii mnpenmer «buosnorus» yrinyonéaHoro ypoBHsS uszydeHus (10—11 xmaccsl)
SBJISIETCS. OJHUM K3 KOMIIOHEHTOB NMpeaMeTHOU 00acTu «ECTeCTBEHHO-HAyUYHBIE TPEAMETHI.
Cornacio mnonoxenusiMm OI'OC COO mnpoduiibHble y4deOHbIE MpEAMEThI, H3ydyaeMble Ha
yIIyOJIEHHOM YPOBHE, SIBISIIOTCS criocoOoM auddepenimanuu oOy4eHus: Ha YpOBHE CPEIHETO
oOmiero o0pa3oBaHUsl U MPU3BAHBI 00ECIEUYUTHh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIHM,
CpeIHUM OOIIMM, CpeaHUM MpodeccuoHaNbHBIM U BhICIIUM oOpa3oBaHueM. B To xe Bpems
KKJIBIA U3 3TUX YU4E€OHBIX MPEIMETOB JOJDKEH OBITh OPUEHTUPOBAH HA NMPUOPUTETHOE PElICHUE
00pa3oBaTebHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIIMX 3aJ]1a4, CBSI3aHHBIX C MpodopUeHTAIIUCH
oOydJaromuxcs M CTUMYJIMPOBAHMEM HMHTEpeca K KOHKPETHOW OO0JacTH HAy4YHOro 3HaHWUS,
CBSI3aHHOTO C OWOJNOrHel, MEAUIIMHOW, SKOJOTHEH, ICHUXOJOTHEH, CIOPTOM WM BOEHHBIM
JICJIOM.

[Iporpamma no yuebHOMy mpeamety "buonorus" naér mpeacraBieHue O LEJIU U 3aJa4ax
U3ydeHus yueOHoro npenmera «buonorus» Ha yriiyoJI€HHOM ypOBHE, OIpeieNisieT 00s13aTebHOe
(MHBapHaHTHOE) MPEIMETHOE COJEp)KaHHUE, €ro CTPYKTYpPHUPOBAHHE MO pas3feiiaM U TeMmaM,
pacnpeiesieHue Mo KjaccaM, peKOMEHAYET MOCIeJ0BaTeIbHOCTh U3yYeHUsl y4eOHOTro MaTepuaia
C y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKM Yy4eOHOTro Ipoliecca,
BO3pAaCTHBIX 0COOEHHOCTEW oOydaromuxcs. B mporpamme mo 6uojoruu peaiv3oBaH MPUHITUI
NPEEeMCTBEHHOCTH C H3yYe€HHEM OWOJIOTUM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs,
Onmaromapss 4eMy TNPOCMATpPUBAETCS  HAMNpPaBIEHHOCTh HA  MOCJEAYIOLIEe  pa3BUTHE
OMONOTUYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHUS, IKOJIOTMUYECKOTO MBIIUICHHS, MPEACTaBICHUI O 3I0pOBOM o0Opase >KH3HHU, Ha
BOCIIUTaHHE OEpPEKHOT0 OTHONICHHUS K OKpYy)Kalollel NpUpOJHOW cpeae. B mporpamme 1o
OMOJIOTUN TaKXkKe IOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buomorus» B peanu3amuu
tpeboBanniit ®PI'OC COO K TUIAHUPYEMBIM JUYHOCTHBIM, METANPEAMETHBIM W TPEIMETHBIM
pesynbprataMm oOy4eHHss W B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOU
JESTENHHOCTH OOYYAIOIIMXCS IO OCBOCHUIO COJNEP)KaHHS OHMOJIOTMYECKOro OOpa3oBaHHS Ha
YPOBHE CPEJHETO 00IIero 00pa3oBaHMUs.

VYueOnpiii nmpeamer «buonorus» Ha ypoBHE CpeaHEro oOmiero oOpa3oBaHUsS 3aBepIIacT
Ouonornyeckoe 0Opa3zoBaHUE B IIKOJE M OPUEHTHUPOBAH HA PACIIUPEHUE U YIIyOJIeHUe 3HAHHMA
oOydJaromuxcs O JKUBOM TMPUPOJE, OCHOBAX MOJEKYJISPHOM M KJIETOYHOM OHOJIOTHH,
AMOpPHOJIOTUU U OHOJIOTHM PAa3BUTHS, T€HETUKH, CEJEKINH, OMOTEXHOJIOTHUHU, BOJIOLMOHHOTO
YUEHUS U SKOJIOTHH.

N3yuenne yuyeOHoro nmpeamera «buosorus» Ha yriayOJIEeHHOM ypOBHE OpPUEHTHUPOBAHO Ha
MOATOTOBKY OOYyYarolmMUXCid K MOCIEAYIOIIEMY MOJIYYEHHUIO OWOJIOTUYECKOro 0Opa3oBaHMS B
By3aX M OpraHM3alMsiX CpeaHero mnpodeccuoHanbHOro oopazoBanusi. OCHOBY €ro COAECpPKAHUS
COCTaBJISIET CUCTEMa OWOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX MPU H3YyUYEHUH OOYYarOIIUMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX pa3/eioB OHMOJOTMM HA YPOBHE OCHOBHOI'O OOILEro
oOpazoBanus, B 10—11 kiaccax 3Ty 3HaAHUA MOJIYYalOT pa3BUTHE. Tak, paclIMpeHbl U yIri1yOJIeHbl



OMOJIOTMYECKHE 3HAHUSI O PACTEHMSX, KUBOTHBIX, rpuOax, OakTepusiX, OpraHu3Me 4YeJIOBeKa,
OoOIIUX 3aKOHOMEPHOCTSAX JKM3HU, JOMOJHUTEIBLHO BKJIIOUYEHBl OHOJOTHUYECKUE CBEJICHUS
MPUKJIATHOTO M TMOUCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BaTh KaK OPUEHTUPHI IS
MoCJeAyoNIero Beioopa npodeccun. Bo3aMoxkHa Takke MHTErpaius OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSAMHU, MMOTYYEHHBIMUA OOYYAIOIMMHUCS MPU U3YYCHUU (PUBUKU, XUMUH,
reorpaduu 1 MaTEMaTHKHU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mpenmery "buosjorus" oTpakaeT CHUCTEMHO-
YPOBHEBBI U JBOJIIOIMOHHBIN MOAXOJbI K H3ydeHHI0 Ouojoruu. COrjiacHO MM, U3Yy4aroTcs
CBOMCTBA M 3aKOHOMEPHOCTHU, XapaKTEepPHbIE ISl )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHHU3alluH,
HBOJIIOIIMM OPraHMYecKoro Mupa Ha 3emile, COXpaHEHHs] OHOJIOTMYECKOro pa3zHooOpasus
mwiaHeTsl. Tak, B 10 Kkiacce M3y4aroTCd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM Ouojoruwu,
AMOPHUOJIOTUU U OMOJIOTHMHU PA3BUTHS, TCHETUKHU U CEJICKIIUU, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTHH, aKTYaJu3UPYIOTCS 3HAHUS OOydYaronuxcsi Mo OOTaHWUKE, 300JIOTMH, AHATOMUH,
¢dbusunosiorun venoseka. B 11 kimacce m3yyaroTcsi 3BOJIIOIIMOHHOE YUYE€HHE, OCHOBBI DKOJIOTHU U
yueHue o ouocdepe.

VYyeOnbiii mnpenmer «buonorusi» mnpu3BaH 00€CIEUUTh OCBOCHHE OO0YyYaIOIIUMHUCS
OMOJIOTMYECKUX TEOPUM U 3aKOHOB, HJCH, NPUHIIMIIOB W TMPABWI, JEKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAyYHOU KapTHHBI MHUpPa, 3HAHHH O CTPOCHUH, MHOT0OOOpasuu u
OCOOCHHOCTAX KJIETKH, OpraHu3Ma, MOMYJAIUU, OUOIIEHO3a, JKOCHCTEMBI, O BBIJAFOIINXCS
HAyYHBIX JOCTHKEHUSX, COBPEMEHHBIX HCCJICAOBAHUSAX B OHOJOTHH, MPHUKIATHBIX aCIEKTax
Oounonornyeckux 3HaHUM. {15 pa3BUTHS U MOJJEpKaHUS MHTEpeca o0ydaromuxcs K OHOJIOTHU
HapsIIy CO 3HAYUTENbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaja B COAEp>KaHUU MPOrPaMMBI IO
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEM CTAHOBIEHUS U Pa3BUTHUS TOM WM WHOU
00yacTy OMOJIOTHM, BKJIAJOM OTEUECTBEHHBIX M 3apyOECKHBIX YUEHBIX B PEIICHHUE BaKHEHIITNX
OMOJOTUYECKUX U IKOJIOTUYECKHUX MTPOOIIEM.

Lens u3yuenus yueOHoro npeamera «buonorus» Ha yriayO0iaEHHOM ypOBHE — OBIAJICHUE
OOy4YaIOIIMMHCS 3HAHUSIMHU O CTPYKTYPHO-()YHKIIMOHAJIBLHOW OpraHW3alliyd >KUBBIX CHCTEM
pPa3HOTO paHra u nNpuoOpeTeHue YMEHUN UCIOJIb30BaTh 3T 3HaHUS B (POPMUPOBAHUU MHTEpeca
K omnpeAcnéHHON 001acTH MpodeCcCHOHANBHON NEeSITeIPHOCTH, CBSI3aHHOM ¢ OMOJIOTHEH, WIIH K
BBIOOPY y4eOHOT0 3aBEICHUS ISl IPOIOJDKEHUS OMOJIOTHYECKOT0 00pa30BaHMs.

JlocTkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEHHOM YpOBHE
o0ecreunBaeTCs pEIICHUEM CIICTYIOIINX 3a/1a4u:

OCBOCHHE  OOYyYalOIIMMUCS  CHCTEMBbl  OHMOJOTMYECKUX  3HAHWUW: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, KOHIICTIHIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U MpaBuiax,
COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYH) KApTHHY MHpPa; O CTPOECHUMH,
MHOT000pa3ii U OCOOCHHOCTSIX OMOJIOTHYCCKHX CUCTEM (KJIeTKa, OPTaHW3M, MOMYJISIUs, BHU,
OoumoreorieHo3, Ouocdepa); O BBUIAIONIUXCS OTKPBITHUSAX W COBPEMCHHBIX HCCIICIOBAHHUSIX B
OHoJIOTHH;

O3HAKOMJICHHME  OOydYarouuxcsi C  METOJaMH  MO3HAHUS  JKUBOW  MPUPOJBIL:
UCCIIEIOBATEILCKUMU METOAaMU OMOJIOTMYECKUX HAYK (MOJEKYISIPHOM U KJIETOYHOM OMOJIOTHH,
AMOPHUOJIOTUU U OMOJIOTUU PA3BUTHS, TEHETUKHU U CEJICKIIMU, OMOTEXHOJIIOTMU U CUHTETUYECKOI
OMOJIOTMM, TAaJCOHTOJOTUM, SKOJOTMH); METOJAaMU  CaMOCTOSITEILHOTO  MPOBEJCHUS
OMOJIOTMYECKUX HCCIIEIOBaHUI B jabopatopuu W B mpupoje (HaONMJIeHHEe, H3MEPEHUE,
AKCHEPUMEHT, MOJICIIMPOBAHMUE);



OBJIaJICHNE OOYYAIONIUMHUCS YMEHUSMH: CaMOCTOSTEIHHO HAXOAWTh, AHAIU3HPOBATH U
WCITIOJIB30BaTh OMOJIOTHYECKYI0 MH(OPMAITHIO; TIOJIB30BaThCS OMOJIOTHYECKOW TEPMHUHOJIOTHEN H
CUMBOJIMKOM; yCTaHABIMBATh CBS3b MEXKIY pa3BUTHEM OHOJIOTMM ¥  COIMAIBHO-
DKOHOMHYECKUMHU M DSKOJOTHYECKHUMH TMPOOJIEMaMH YEeJIOBEUECTBA; OICHWUBATH IOCIICICTBHS
CBOCH JESITEILHOCTH TIO OTHOIIEHHWIO K OKpPYXKAIOMEeH MPHUPOJAHOW cpeae, COOCTBEHHOMY
3MI0POBBI0 M 3J0POBBIO  OKPYKAIOIIMX JIOACH; OOOCHOBBIBATH M  COOJIIONATH MEpPHI
npopHIIaKTUKN UHPEKIMOHHBIX 3a00JIeBaHU, MpaBuia MOBEACHUS B MPUPOAE U OOecredeHUs
0€30MacHOCTH COOCTBEHHOM JKMU3HEACSITCIBHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX MPUPOIHOTO H
TEXHOTEHHOTO XapakTepa; XapaKTEepPU30BaTh COBPEMCHHBIC HAYYHBIC OTKPBITUS B OO0JACTH
OnoJjoruu,

pa3BHUTHE Yy OOYYAIOIMIUXCS MHTEIUICKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B IpoIriecce
3HAKOMCTBA C BBIJIAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCJICIOBAHUSIMH B OHOJIOTHH,
pelraeMbIMH €10 MPOoOJeMaMU, METOJOJIOTHEH OHOJIOTHYECKOT0 HWCCIICAOBAHMS, IMPOBEICHUS
OKCIICPUMEHTATBHBIX ~HMCCIICIOBAaHUN, PpEIMICHUsS OWOJOTHYECKUX 3a7ad, MOJICITUPOBAHMUS
OMOJOTHYCCKUX OOBEKTOB U TIPOIIECCOB;

BOCIUTAHUE Y OOYYarONIMXCS IIEHHOCTHOTO OTHOIICHHS K >KHBOW MPHUPOJE B IEIOM U K
OTICIbHBIM €€ OOBEeKTaM | SBJICHUSAM; (POPMUPOBAHHE OSKOJOTHMYECKOW, TCHETHUYCCKOU
I'PaMOTHOCTH, OOIICH KyJbTYphbl MOBEICHHUS B TMPHUPOJC; WHTETPAllMA €CTECTBECHHO-HAYYHBIX
3HAHMH;

pPHOOPETCHHE OO0YYAFOIIMMKCS KOMIIETCHTHOCTH B PAIlMOHAIBLHOM IMPHUPOIONOIb30BAHUH
(cobmrofnenre TpaBWJI TIOBENEHHUS B TPUPOJIE, OXpPaHbl BUIOB, HKOCUCTEM, OHOChEpHI),
COXpPaHEHUH COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIMIMX JItoAeH (CoOmoaeHus Mep
npoduiakTUku ~ 3a0oyieBaHMM,  oOecreueHre  O€30MAaCHOCTH  JKU3HEACSTENBHOCTH B
Ype3BbIUYAMHBIX CUTYAIUSIX TPUPOJAHOIO U TEXHOTEHHOTO XapaKkTepa) Ha OCHOBE MCIOJIb30BaHMUS
OMOJOTUYECKUX 3HAHUN U YMEHUH B TOBCEIHEBHOM JKU3HMU;

CO37aHUe YCIOBUM I OCO3HAHHOTO BbIOOpa OOYYarOIMIMMHCS WHIWBHUAYaTbHOU
00pa3oBaTeIbHON  TPaeKTOPHUH, CIOCOOCTBYIOIIEH MOcCHeayoneMy npodecCHoOHATBHOMY
CaMOOIIPE/ICIICHUIO, B COOTBETCTBUM C WHJMBHUIYAJIbHBIMH HWHTEpPECAMH U TOTPEOHOCTAMHU
peruoHa.

OO6mee YMCIO YacoB, OTBEJICHHBIX Ha H3yYeHHE OHWOJIOTMH Ha YIIyOJIGHHOM YpPOBHE
cpeaHero obmero obpaszoBanus, cocraBisger 204 daca: B 10 xmacce — 102 gaca (3 waca B
Heneno), B 11 kinacce — 102 yaca (3 yaca B Hezielio).

OT60p OpraHU3alMOHHBIX (HOPM, METOAOB U CPEACTB 00yUeHHUS OMOJIOTHH OCYIIIECTBIISICTCS
Cc y4€ToM crnenuuKi ero COACpKaHUS W HAIMPaBICHHOCTU Ha MPOJOHKCHHE OHMOJIOTHYECKOTrO
o0pa30BaHus B OPraHU3AIUSAX CPETHETO MPOPECCUOHATBHOTO U BBICIIIETO 00OPa30BaHUS.

OO0s3aTenbHBIM YCIIOBHEM TIPH OOYYeHHH OHOJIOTHH Ha YTIyOJIEHHOM YPOBHE SIBISCTCS
MpOBECHNE JTA0OPATOPHBIX W TpakTHYeckux pabor. Takke ydacThe oOydarOmUXCs B
BHITIOTHEHUH TPOEKTHBIX M  y4eOHO-MCCIENOBAaTEIbCKUX paboT, TeMaThKa KOTOPBIX
OTIpEJICISICTCSl  YYUTEIEM Ha OCHOBE HWMEIOIIMXCS MAaTepUATbHO-TEXHUUYECKHX PECYpCOB U
MECTHBIX TTPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Coneprxanue nporpaMmsl, BbIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY rOCYAAPCTBEHHOU
uroroBoi arrectanuu (I'11A).

Tema 1. buoJsiorusi kKak HayKka

CoBpemeHHasi Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs OHOJIOTHHU.
buonornueckue Hayku W u3ydaeMble UMU MpoOsiemMbl. DyHAaMEHTalbHbIE, TPUKIAIHBIE U
MMOMCKOBBIC HAYUHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue OUoNOruu B POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.
[Ipodeccun, cBsizanHble ¢ Ouosnoruel. 3HaueHHe OWMOJOTUM B TMPAKTHUYECKON JEATEIIBHOCTH
YeJI0BEKa: MEAUIIUHE, CETbCKOM XO3SIMCTBE, MPOMBIIIJIEHHOCTH, OXPaHE PUPO/IBI.

JdemoHcTpanuun

[Hoptpetsi: Apucrotens, Teodpact, K. Jlunneit, K. b. Jlamapk, Y. Jdapsun, VY. I'apsei, I
Mennens, B. . Bepnaackuii, U. I1. [1asnos, 1. 1. Meunuxos, H. 1. Basunos, H. B. Tumodees-
Pecosckui, /Ixx. Yorcon, @. Kpuk, /. K. besnses.

Tabmumpl 1 cxembl: «CBA3b OMOJOTHHM C JPYTMMH Haykammuy», «CuctemMa OHOJIOTHYECKUX
HaYK».

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHE

Kupble cucTemMbl Kak npeaMer u3ydeHus: omosioruu. CBOWCTBA JKUBBIX CUCTEM: €JIMHCTBO
XUMHUYECKOTO COCTaBa, JAUCKPETHOCTh M ILEJIOCTHOCTh, CJOKHOCTh U YHOPSAJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb,  CaMOOpPraHHW3alMs, CAMOBOCIPOU3BEICHHUE,  Pa3IpaKUMOCTh,
U3MEHYMBOCTB, POCT U Pa3BUTHE.

YpoBHM OpraHu3alMy JKUBBIX CHUCTEM: MOJICKYJISPHBIM, KIETOYHBIM, TKAHEBBIH,
OpTraHU3MEHHBIM, MOMYJISIIUOHHO-BUIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTHYECKHIA),
ouochepnsrii. IIpomeccsl, mpoucxonsime B KUBbIX cucTteMax. OCHOBHBIE TPU3HAKHU KUBOTO.
XKuznap kak ¢opma cymecTBoBaHHus Marepud. Hayku, n3ydaromue KUBbIE€ CHUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3alHU.

N3yuenne >xuBBIX cucTeM. Mertonbl Ouosormdeckoir Hayku. HaOmrogenue, usmepeHue,
DKCIIEPUMEHT, CHUCTeMarh3anus, MeTaaHaiu3. [loHsaTMe O 3aBUCUMONM M HE3aBUCHMOMN
nepemeHHou. [lmanupoBanue oskcnepumenrta. I[loctaHoBka u mnpoBepka runore3. Hyneas
runote3a. [loHsTHEe BEIOOPKH M €€ J0CTOBEpHOCTh. Pazopoc B Ouosormveckux MaHHBIX. OleHKa
JOCTOBEPHOCTH TMOJIYYEHHBIX PE3YyJbTaTOB. [IpUUMHBI MCKaKEHUS PE3YJIbTATOB DKCIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO TECTA.

JemoHcTpanuun

Tabmuipl U cxeMbl: « OCHOBHBIE MPU3HAKU KU3HNY, «buonornyeckue cucteMol», «CBONWCTBa
KUBOU MaTepumn», «YPOBHU OpPraHU3ALMHU >KUBOW MpUPOIb», «CTpOEHUE >KUBOTHOM KIIETKUY,
«Tkann KUBOTHBIX», «CHUCTEMBl OpPraHOB YEIOBEYECKOro oOpraHu3Ma», «buoreoueHosy,
«buocdepay, «MeToabl U3yUEHUS KUBON TPUPOIBI».

O6opynoBanue: 1abopatropHoe 000pya0BaHUE Il TMPOBEACHHUS HAOIIOJACHUN, U3MEPECHHH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnosb3oBaHWE pPa3IMYHBIX METOJOB IIPU HM3YUYECHHHU IKUBBIX
CUCTEMY.

Tema 3. buoJiorusi KJieTku



Knerka — cTpykTypHO-(ODYHKIMOHATbHAS €IWHUIIA XKUBOTO. MCTOpPUS OTKPBITUS KIETKHU.
Pa6otel P. I'yka, A. JleBenryka. Knerounass teopus (T. llIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE ITOJIOKEHHS] COBPEMEHHOW KJIIETOYHOM TEOPHH.

Metonbl  MONEKYJISpHOM M KIETOYHOM OHOJIOTMHM: MHUKPOCKOMNMs, XpomaTtorpadus,
anekTpodope3, METOJ  MEUEHBIX aToOMOB, auddepeHManbHoe  UEeHTpUdyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue PuUKCUPOBAHHBIX KAemOK. DIEKTPOHHAs MHKPOCKOIHMS.
Konghorxanvnas muxpockonus. BumanvHoe (npuscusnennoe) usyuenue Kiemox.

JdemoHcTpanuun

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

Tabmuupl 1 cxembl: «CBETOBOM MHMKPOCKOM», «IIEKTPOHHBIA MHKpOCKom», «Hcropus
Pa3BUTHUS METOJIOB MUKPOCKOITUI.

O6GopynoBaHUE: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl PACTUTEIBHBIX, JXUBOTHBIX U
OaKTepHAIbHBIX KJIETOK.

IlpakTuueckass padora «l3ydeHue MeTOJIOB KJIETOUHOM Ouosioruu (Xxpomarorpadus,
anektpodopes, nubdepenumansaoe neHTpudyruporanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIEMEHTHI. Bona u €€ poJib
KaK pacTBOpUTENs, peareHTa, y4acTH€ B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETYISLHUU.
MunepalibHbIE BelIecTBa KIETKU, UX OUoorndyeckas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue mnoamMepbl. benku. AMHUHOKHUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OeikoBoil Monekynbl. [lepBuuHasi cTpykTypa Oenka, MENnTUAHAs
CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEPTHYHAs CTPYKTypbl. Jlenarypamus. CBoiicTBa OEJKOB.
Knaccudukanus 6enkon. buonorndeckue dhyHkuu 6enkoB. [Ipuonui.

VYrneBoasl. MoHOCaxapuibl, IUCaXapuibl, OJUTOCAXapuIbl U nonucaxapuabl. OOmuii miax
CTpoeHus U (PU3MKO-XUMHUECKHE CBOMCTBA yrieBo10B. buonornyeckue GpyHKIMH yTriIeBOIOB.

Jumuael. IM'uapodunpHO-THIPOPOOHBIC CBOIICTBA. Knaccudukanus JINITUJIOB.
Tpurnunepuasl, Gochonunuasl, BOCKA, cTepouabl. buonornyeckne QyHkiun aunugoB. Oomme
CBOMCTBAa OMOJOTHMYECKHX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIIPOHULIAEMOCTb.

Hykneunossie kucinotel. JJHK um PHK. CtpoeHue HyKIEMHOBBIX KHUCJIOT. HyKiI€OTHABI.
[Tpuaun komrmuieMentapuoctu. IlpaBuno Yapradda. Crpykrypa JHK — ngBoitHas crnmpanib.
Mecronaxoxnenue u 6uonornueckune Qynkiuu JJTHK. Bunst PHK. @yakiuun PHK B knetke.

Crpoenue monekyibl AT®. Makpospruueckue cBsizu B Mosekyiae AT®. buonornueckue
byakuun  AT®. BoccraHoBieHHbIE TIEPEHOCYMKH, UX (GYHKIMA B KIETKe. Jlpyeue
HyKeo3uompugocghamoi (HTD,). CexBeHUpOBaHUE JIHK. Memoowi 2EHOMUKLU,
MPAHCKPUNMOMUKU, HPOMEOMUKU.

CtpykTypHass Ouosiorus: OMOXMMHYECKHE U OMODU3NYECKUE HCCICAOBAHMUS COCTaBa M
MPOCTPAHCTBEHHON CTPYKTYpbl OWOMONeKyln. Modenuposanue cmpykmypol U  @QyHKYull
ouomonexkyn u ux komniekcos. Komnviomepnuiii ouzatin u opeanuyeckuii cunmes 6UOMONEKYI U UX
HENnpUpOOHbIX AHATI0208.

JdemoHcTpanuun

[Toptpetsr: JI. [loaunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®@. Caurep, C.
[Ipy3unep.



HNuarpammel:  «PacrmipenieieHue XUMHUUYECKHUX  JJIEMEHTOB B HEXHUBOM  MPHUPOAEH,
«Pacnpenenenne XMuMHUYECKUX AIEMEHTOB B )KMBOU MPUPOJE».

Tabmuupl u cxemsl: «llepuonuueckas TabauIa XUMUYECKHUX DIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOAB», «BemiectBa B cocTaBe OpraHu3sMoB», «CTpOeHHE MOJEKYJbl Oenkay,
«CTpyKTYypbl OEIKOBOW MOJIEKYJbI», «CTpOoeHHuE MOJEKYyd YIieBoAoBY», «CTpOeHHE MOJIEKYJ
TUnUa0BY, «HykinenHoBbie KUCIOThIY, «CTpoeHrne MoJieKysbl ATD.

O6opynoBaHue: XuMudeckas 1nocyzia u 000pyJ10BaHue.

JlabopaTopHasi padora «OO0HapyXeHHE OCIKOB C MTOMOIIILI0 KAYECTBEHHBIX PEAKIIUII».

Jlabopatopnas padora «MccnegoBaHue HYKJIEHMHOBBIX KHCIOT, BBIJCJICHHBIX W3 KIETOK
Pa3TUYHBIX OPTAHU3MOBY.

Tema 5. CTpoenue u GyHKINH KICTKH

Tunsl KJIETOK: JyKapuoTHyecKass M mpokapuoruueckas. CTpyKTypHO-(YHKIHOHAIbHBIC
00pa3oBaHUs KJICTKHU.

Crtpoenue npokapuoTuueckoit kiaetku. Knerounas crenka 6akrepuil u apxeir. OCoOO€HHOCTH
CTpOEHUS reTepoTPOPHON U aBTOTPO(YHON MPOKAPUOTUUYECKHUX KIETOK. MECTO U pojb MPOKapHOT
B OMOIIEHO3aX.

Crtpoenre U (DYHKIIMOHHpPOBAaHUE JyKapuoTHdecKoW kieTku. [lmazmaruueckass memOpaHa
(mnasmanemma). CrpykTypa IUIa3Mathyeckod MeMOpaHbl. TpaHCOpT BelIeCTB  yepe3
IUIa3MaTU4YecKyl0 MeMmOpaHy: mnaccuBHbIM (Auddys3us, obneruénHHas aud@ysus), aKTUBHBIN
(MepBUYHBI W BTOPUYHBIM aKTUBHBIA TpaHcnopt). [lomymponurniaemocts MemOpanbl. Pabota
HATPUN-KAJIMEBOTO0 HAacOca. DHIOIMTO3: MUHOIUTO3, (arouros. Jx301uTo3. KietouHas cTeHka.
CrtpykTypa u GyHKIUU KIETOYHOU CTEHKHU paCTEHUH, TPUOOB.

Huromnazma. Luro3zone. Lutockener. JIBuxkeHne wnuTomiasMbl. OpraHouzbl KIETKH.
OpHoMmeMOpaHHbIE OpraHOMBI KJIETKH: sHAomiazMatudeckas ceth (IIIC), ammapar ['ombmxu,
JU30COMBI, UX CTpoeHue U (GYHKIUU. B3auMocCBs3b OJHOMEMOpPAHHBIX OpPTraHOMIOB KIIETKH.
CtpoeHue TrpaHyJIsIpHOTO peTuxKyinyma. Mexanusm Hanpaeienus 6Geakoe 6 OJIIIC. Cunrte3
pacTBOpUMBIX  OenkoB.  CuHTE3  KJIETOYHBIX  MeMOpaH. ['maakuii  (arpaHyJIsIpHBIN)
sHAOIIa3MaTnueckuil petukynyM. CekperopHas pyHkmus anmaparta ['onbmku. Moouguxayus
benxos 6 annapame I'onvoocu. Copmuposka 6enkos 6 annapame I 0nv0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pacturenbHbiX Ki1eTok. Kinerounsiit cok. Typrop.

[lonyaBTOHOMHBIE OpPTraHOWIBl KJIETKA: MHUTOXOHAPUH, TUIACTUABL. [IpoucxodcoeHue
mumoxonopuii u naacmuo. Cumouozenez (K.C. Mepexckosckuu, JI. Mapayauc). CtpoeHue u
GyHKIMM MHUTOXOHApPWM ¥ TuiacTud. I[lepBUYHBIE, BTOPUYHBIE ¥ CIIOXKHBIC TUIACTUIBI
(OTOCHHTE3UPYIOUIUX DYKAPUOT. XJIOPOILIACTHI, XPOMOIIACTHI, JIGHKOTIACTHI BBICIIIUX PACTEHUM.

HememOpannbie opranouasl kieTkn CTpoeHHe W (PYHKIIMHM HEMEMOpPAHHBIX OPraHOWJIOB
KieTkn. Pubocombl.  Ilpomesxcymounvie  ¢punamenmsi. MuxkpodumaMeHTsl. AKMuUHOBblE
muxpogpunamenmuol. MBplILIEUHBbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEMbIULEYHBIX KIEeMOK.
Mukpotpybouku. Knertounsiii 1entp. CrTpoeHME ¢ JBH)XXEHUE JKTYTUKOB M PECHHYEK.
Muxkpotpybouku nurtomnasMel. Llentpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
Mukpompyboukamu. MomopHhvie oenxu.

Anpo. ObGosouka siApa, XpOMATUH, KapUOIUla3Ma, SIJIPBIINIKK, UX CTPOCHUE U () YHKIIMH.
SAnepusiii OenkoBbld MaTpukc. I[IpocTpaHCTBEHHOE PACIOJIOKEHHUE XPOMOCOM B HHTEP(Pa3HOM
anpe. dyxpomamun u 2cemepoxpomamun. benku XpomaTHMHA — TUCTOHBL. Jlunamuxa s0epHol
o0bonouxku ¢ mumose. Hoepuviii mpancnopm.



Kinerounsie BintoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (PACTUTEIILHOM,
KUBOTHOMU, TPUOHOI).

JdemoHcTpanuun

IToptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuipl u cxembl: «CTpOCHUE FYKAPUOTUUECKOU KIETKN», «CTpOCHUE )KUBOTHOM KIIETKUY,
«CTpoeHue pacTUTeNbHOM KiIeTKu», «CTpoeHue MUTOXOHApuUn», «Sapo», «CtpoeHue
MPOKAPUOTUUYECKON KIICTKW.

OGopynoBaHUE: CBETOBOM MHMKPOCKOI, MHUKpOIpEnapaThl pacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpOTpenapaTsl 0aKTepHaTbHBIX KJIETOK.

JlaGoparopHasi pabora «/3ydueHue CTpOeHUs KIETOK Pa3IMYHbIX OPTaHU3MOB.

IIpakTnueckas padora «/3yuyeHre cBOWCTB KIETOYHON MEMOPAHBI.

Jlabopatopnas paGora «MccnegoBaHue IuIa3MoJid3a M JIEIUIA3MOJIU3a B PACTUTEIBHBIX
KJIETKAX».

IIpakTuueckas padora «/3yueHue IBUKEHUS IUTOIUIA3MbI B PACTUTEIIBHBIX KIIETKAX.

Tema 6. O0MeH BeleCTB M NpeBpallieHHe JHEPIrUU B KJIeTKe

AccUMWISIIIAA U JUCCUMMIIAIIMS — JIBE CTOPOHBI MeTabosm3ma. Tumel oOMEHa BEIIECTB:
aBTOTPO(HBIN U TETEPOTPOPHBIN. YUuacTue KUCIOpoaa B 0OMEHHBIX Mpolieccax. IHEPreTHIECKOe
oOecrieuenue kieTku: npespamienrne AT® B oOMeHHBIX nporeccax. DepMeHTaTUBHBIN XapakTep
peakIuii KJIIeTouyHoro MeTabonusma. GepMeHThI, UX CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBUS.
Kodepmentsl. OTnuunst (GepMEHTOB OT HEOPTaHWYECKHX KaTaau3aTopoB. belkn-akTUBaTOpHI U
O€JIKU-UHTUOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEPMEHTATHBHBIX pEaKUUd OT Pa3InYHBIX
(haxkTopoB.

[lepBuyHBI CHHTE3 OpraHUYECKUX BemlecTB B KieTke. dDorocuHTe3. AHOKCcueeHuwlll U
oKkcueeHuwlli  pomocunme3z 'y 6baxkmeputi. Ceemocodouparowue nueMeHmvl U  NUSMEHMbL
peaxkyuoHnozo yenmpa. Ponb xjmoporutactoB B mporiecce (porocuHTe3a. CBeToBass U TEMHOBas
daszel. @omoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. TlpogyKTUBHOCTh (POTOCHHTE3A.
Brnusinue paznudabix GakTOpOB Ha CKOPOCTH (OTOCHHTE3a. 3HaueHUuEe (HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHm3MOB-XEMOCHHTETUKOB: HUTPUGUIIMPYIOIIHE OaKTepUH,
&Kene300aKTepuu, cepo0aKkTepuu, BOJAOPOIHbIE OaKTepun. 3HAUCHHE XEMOCUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buael OposkeHus. IIpoaykTel OpoKeHHS M MX HCIOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHM3MBI KaK OOBEKTHI OMOTEXHOJOTMHU W BO3OYAHTENH
Oone3Heil.

AdpoOHBIC OpraHuU3MbL. JTalbl SHEpreTudeckoro obmeHa. I[loAroTOBHTENBHBIA ATall.
['mukonu3 — 6ECKUCIOPOTHOE PACIIEIIIICHUE TIFOKO3BI.

buosiornueckoe OkHcCieHHE, WIH KJIETOYHOE AbIXaHue. Poiabp MHUTOXOHIpHI B mpoueccax
ouonorndyeckoro okucneHus. lluknmaeckue peaknuu. OxucnurenbHoe (ochopummpoBanue.
Ouepeus membpannozo epaduenma npomornos. Cumnmes AT®: paboma npomomunou ATD-
cunmasvl.  [lpeumymecTBa a’dpoOHOTO TyTH OOMEHa BEHIECTB Tepel  aHadPOOHBIM.
D} hHeKTUBHOCTH SHEPreTHYECKOro oOMeHa.

JdemoHcTpanumn

[Toptpetsr: [Jx. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
MuTtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxeMmbl: «DoTtocuHTE3», «IHEpreTuueckui obmen», «bumocuHTe3 OenKay,
«Ctpoenue hepMeHTa», « XEMOCHUHTE3Y.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPY/IOBAHUE /Jii MPUTOTOBJICHUS] MOCTOSHHBIX U
BPEMEHHBIX MUKPOIPEINAPATOB.

JlabopaTtopHas padora «/3yuyeHne KaTaIuTUYECKON aKTUBHOCTH (DEPMEHTOB (HA MpUMepe
aMuUJIa3bl UK KaTanas3bl)y.

JlabopaTopHasi pabora «/3yueHue GpepMEeHTATUBHOTO paCIIEIICHUS TEPOKCHIa BOJIOPOIa
B PACTUTENBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHeHHUE MPOIECCOB (POTOCHHTE3a U XEMOCUHTE3A.

JlabopaTopHasi padora «CpaBHEHHUE MTPOIIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacaeacrBennasi nHpopManus U peaau3anus €€ B KJIeTKe

Peakuuu marpudHoro cunHtesa. [IpyHIMI KOMIUJIEMEHTAPHOCTHM B PEAKIMSAX MATPUYHOTO
cuHTe3a. Peanmmzanus HacnencTtBeHHo uH(opManuu. ['eHeTHuyeckwii KoJl, €ro CBOMCTBA.
Tpanckpunuusi — Marpuunblid cuHTe3 PHK. IlpuHuuMnel TpaHCKpUMNIMU: KOMILIEMEHTAPHOCT,
AHTUMAPAIUICNIBHOCTh, ACUMMETPUUYHOCTh. Co3pegsanue mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsiiuss 1 e€ sranbl. Yyactue TpancnopTHeix PHK B OunocunTe3ze Oenka. YcioBus
ouocunTe3a Oenka. KogupoBanue aMuHOKUCIIOT. Posib ppubocom B GnocuHTEe3e Oeka.

CoepemenHvle npedocmasieHus o cmpoenuu 2enog. OpraHuzaiys TeHOMa Yy MPOKApUOT U
AyKapuoT. Perymnsius akTHUBHOCTH IeHOB y npokapuoT. ['unoresa onepona (®. XKakoo, K. Mano).
Monexynapuvie mexanuszmuvl 3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pe2ynayuu
pabomul eeHos. Perysiius 0OMEHHBIX TPOIIECCOB B KiIeTKe. KileTouHbIi romeocTas.

Bupycel — Hekserounble (OpMBI KU3HU W OoOJUraTHble napa3utbl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuennwviti yuxn [[HK-cooeporcawux
supycos, PHK-cooepocawux eupycos, bakxmepuogazos. Obpamnas mpanckpunyus, pesepmasa,
unmezpasa.

BupycHpie 3a0oeBanus dyenoBeka, skuBoTHBIX, pacteHuit. CITN/, COVID-19, conuanbhbie
Y MEJUIIMHCKUE MPOOIEMBI.

Buoungopmamuka: unmeepayusi u ananuz 6oavwux maccusos («bigdatay) cmpyxmyproix
ouonoeuueckux oannwvix. Hanomexnonozuu 6 ouonocuu u meouyure. Ilpoepammupyemvie Qyukyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

JdeMoHCcTpamuun

[Toptpetsr: H. K. Koubios, /1. . IBaHOBCKHIA.

Tabmumer u  cxembl: «buocuHTe3 Oenmka», «['eHeTmueckuit Kom», «BHpYCHI»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3anue MOJIEIA BUPYCay.

Tema 8. 7JKusHeHHBbII HUKJI KJICTKH

Knerounsrit nwuki, ero mepuonsl u peryisiusa. Matepdasza m muto3. OcobeHHOCTH
MPOIIeCCOB, MpoTeKarmux B nHTepdase. [logroTopka kieTkm K aeneHuro. [IpecuHTEeTHYSCKUI
(HOCTMUTOTUYECKUM), CUHTETUYECKUH M TMOCTCUHTETHUECKUU (MPEMUTOTUYECKUI) MEPUOIbI
uHTep(dassbl.

Marpuunsbiii cunte3  JHK - perumkanumsa.  Ilpunowner  permmukanmu — JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CUHTE3, AHTUINAPAIUICIBHOCTh.  MexaHu3m
permukannu [JTHK. Xpomocomsl. CtpoeHne xpomocoM. TemoMepsl U TetoMepasa. XpOMOCOMHBIN
Ha0Op KJIETKH — KapuOTHIl. JIUIJIOMIHBIA W TaruIOMJAHBIN HAOOpHl XpoMocoM. ['omMosorudHbie
XpOMOCOMBI. [10710BbIE XPOMOCOMBI.



Henenue kietku — Muto3. CTaauu MHUTO3a U TPOUCXOASIIME B HHUX MPOLECCHl. THIbI
muTo3a. Kapnokunes u nurokunes. buonornueckoe 3Hau€HHE MUATO3A.

Perymsimuss muToTHYEeCKOTO UMKiIa KiaeTku. lIporpammupyemasi kieTtouHass THOelb —
arorTo3.

Knerounoe sipo, XxpoMocoMbl, (yHKIIMOHAJIbHAS T€HOMUKA. Mexanuszmwvl npoaugepayuu,
oughgepenyuposku, cmapenus u euberu kiemox. «L{ugposas kxnemkay — ououngpopmamuueckue
Mooenu YYHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpanuun

Tabmumbl u cxembl: «KU3HEHHBIM MUK KIETKH», «Mwutod», «CTpoeHHE XpOMOCOMY,
«Permnmukanusa JTHK».

OGopynoBaHUE: CBETOBOM MHUKPOCKOM, MHUKpompemnapaThl: «MHTO3 B KIETKax KOpEIIKa
TyKa».

JlaGoparopHasi pabora «/3ydeHue XpoMOoCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTopHasi padora «HabGnronenue mMuTo3a B KIETKaX KOHUMKA KOpeIlKa Jyka (Ha
TOTOBBIX MUKpOIIpEraparax).

Tema 9. CTpoenue n pyHKINH OPraHU3MOB

buonornueckoe  pasHooOpazue  OpraHHU3MOB. OnHOKJIETOYHBIE,  KOJIOHUAJIbHBIE,
MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHS U KU3HENCITEIHHOCTH OJIHOKIETOYHBIX OpPraHU3MOB. bakTepuw,
apxeu, OJTHOKJICTOYHbIC TPUOBI, OJTHOKIETOYHBIC BOJAOPOCIH, Apyrue npoTucthl. KosoHuanbHbIe
OpraHU3MBlI.

B3anMocBs3b 4acTell MHOTOKJIETOUHOTO OpraHu3Ma. TKaHHW, OpraHbl U CHUCTEMBI OPTaHOB.
Opranusm kak eauHoe menoe. ['omeocras.

Txanu pactenuil. Tunbsl pacTUTENbHBIX TKaHEN: 00pa3oBaTeNibHasl, TOKPOBHAs, MPOBOIAIIAS,
OCHOBHas, Mexanuuyeckas. OCOOEHHOCTH CTpOeHUsl, PYHKIIMI 1 pacroIoKeHUs TKaHeH B OpraHax
pacTeHui.

TkaHM KUBOTHBIX U YeJIOBEKA. TUIBI )KUBOTHBIX TKAHEW: ANIUTEIUAJIbHAS, COEAUHUTEIbHAS,
MblleyHasi, HepBHasi. OcOOEHHOCTU CTpoeHUs, (PYHKIMI M PACTOJOKEHUS TKaHEW B opraHax
KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPTraHOB
KUBOTHBIX U YeloBeKa. OYHKIIUHU OPTaHOB U CUCTEM OPTraHOB.

Omnopa tena oprann3mMoB. Kapkac pactenuid. CkeneTbl OJHOKIETOYHBIX U MHOTOKJIETOUYHBIX
AKUBOTHBIX. HapyKHbIil 1 BHYTpeHHHUI ckeneT. CTpoeHre U TUTIBI COEUHEHUS KOCTEN.

JIBU>keHHe  OpraHu3MoOB. J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHu3MOB: aMEOOHIHOE,
KIYTUKOBOE, PECHUYHOE. [IBM)KEHHME MHOTOKJIETOUYHBIX PpACTEHWI: TPONU3Mbl W HACTHH.
JIBKeHNEe MHOTOKJIETOYHBIX )KHBOTHBIX M YEJIOBEKa: MblllieyHasi cucrema. Pediekc. CxeneTnopie
MBIIIIIBI U UX padoTa.

[lutanue opranusmoB. llormomieHue BOJbI, YIJIEKHMCIOrO ra3a M MHUHEpAJIbHBIX BEIIECTB
pacteHusiMu. [lutaHwe >KUBOTHBIX. BHYTpHUIONOCTHOE W BHYTPUKIETOUHOE MHUILIEBApPEHUE.
[luTanre MO3BOHOYHBIX >KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO TpakTa. lluineBapurenbHbie
xenes3bl. [TuieBaputenbHas cucTeMa yeaoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHui. JIpixanue >kuBOTHBIX. Juddy3us razoB yepes
MOBEepPXHOCTh KJeTkH. KoxkHoe npixaHue. JlpixarenbHass moBepXHOCTh. KaOepHoe u JEroyHoe
npixaHue. JlpIxaHuWe MO3BOHOYHBIX JKMBOTHBIX M YEJIIOBEKA. OBOJIOLMOHHOE YCIIOXKHEHUE
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CTpOEHUs JIETKUX I[MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cHCTEMa 4YelloBeKa. MexaHu3m
BEHTWJIAIUY JETKUX y MTUI] U MJIEKONUTAOMUX. Perynsamus apixanus. J{pixaTenbHbie 00bEMBI.

TpaHcropT BeEIIECTB Yy OpPraHu3MoOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHuil. TpaHcrnopr
BEIIIECTB y )KMBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHOCHas1 cucTemMa Mo3BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepilie, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOpaiieHwus.
OBOJIIOLIMOHHBIE  YCIOKHEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX >KMUBOTHBIX.
Pabota cepana u eé perymnsuus.

Boinenenue y opraHusmoB. Beinenenue y pacteHuil. BelneneHue 'y KUBOTHBIX.
CokparutenbHbie Bakyoau. Opransl BeieneHus. OubTpaiius, cekpenus 1 o0paTHOE BcaChIBaHUE
KaK MEXaHM3Mbl pabOThl OpraHoB BbiAeicHUsA. CBS3b IMOJOCTH Tela C KPOBEHOCHOW H
BBIJICJIUTEIILHOM CHUCTEMaMH. BbIIeNneHre y MO3BOHOYHBIX YHMBOTHBIX M 4enoBeka. [loukwm.
Crpoenue u pynkimonrpoBanue Heppona. OOpa3oBaHre MOYM Y YeJIOBEKaA.

3ammuTa y OpraHu3MoOB. 3alllUTa Y OJTHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepUil U 1UCTHI
NpOoCTEUIINX. 3allTa Yy MHOTOKIETOYHbIX pacteHuil. Kyrtukyna. CpeacrBa mnacCMBHOM U
XUMHUYECKOU 3aUThl. DUTOHIMUIBI.

3anmTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M MX MPOM3BOJHBIC. 3alllUTa OpraHU3Ma
or Oose3nell. MMMyHHass cucrema uenoBeka. KieTOuHbIW W TyMOpalbHBIA WMMYHHUTET.
Bpoxnéunbrit 1 npuoOpeTéHHbIN cnenuuyeckuii *UMMyHUTET. Teopust KIOHATIbHO-CEJIEKTUBHOTO
ummyHurera (II. Opnux, @. M. bepner, C. Tonerasa). BocnanuTenpHble OTBETH OPraHU3MOB.
Poib BpoXkIEHHOTO UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUIA.

Paznpaxxumocte © perynsuuss y OpraHu3moB. Pa3apaXuMocTe y  OJHOKIIETOUYHBIX
opranu3moB. Takcucel. PasgpaxuMocTe M peryisiuus y pacreHuid. PocTtoBele BeliecTBa M UX
3HAYECHHUE.

Hepsuas cucreMa u pedieKTopHas perysinus y *KUBOTHbIX. HepBHas cuctema u e€ oTaesbl.
OBOJIIOIIMOHHOE YCIIOKHEHHE CTPOCHHSI HEPBHOW CHCTEMBI y JKMBOTHBIX. OTIENbI T'OJOBHOI'O
MO3ra TO3BOHOYHBIX JXKMBOTHBIX. Peduiekc u peduexkropHas ayra. be3ycnoBHbIE W YCIOBHBIE
pedIeKchl.

I'ymopanibHasg peryisinus MW DHIAOKPUHHAs CHUCTEMA MXMBOTHBIX U 4esnoBeka. sKenesbl
SHJIIOKPUHHOW CHCTEMBI M HX TOPMOHBI. JlelicTBME TOPMOHOB. B3anMMOCBSI3b HEpPBHOM U
SHJOKPUHHOM crcTeM. [ urnorasamo-runoduszapHas cucrema.

JdemoHncTpanuun

[Toptper: W. I1. [1aBnos..

Tabmuuet 1 cxeMbl: «OTHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOYHBIE BOJOPOCITH,
«baktepuny, «lIpocreitmmey, «Opranbl UBETKOBBIX pacTeHuil», «CUCTeMbl OpraHOB
II03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKoMbIX», «TkKaHM pacTeHun»,
«KopneBbie cucrems», «Ctpoenue crebns», «CTpoeHue ITUCTOBOM IUIACTUHKNY, «TKaHU
KUBOTHBIX», «CkeneT 4yenoBeka», «llumeBaputenvHas cucrtemay, «KpoBeHOCHas cuctemay,
«/IpixaTenmpHasgs  cuctema», «HepBHas  cucrema», «Koxka», «MpllleyHas CHCTEMay,
«BpigenutenbHas cucremMa», «IHIOKpUHHAS cuctemay, «CTpoeHHe MBIIIb, «MMyHUTETY,
«Kumeunonosnocteie», «CxeMa NMUTaHUS pacTeHU», «KpOBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
KUBOTHBIX», «CTpoeHne rulpbl», «CTpoeHue miaHapun», « BHyTpeHHeEe CTpPOCHHME IO0KIEBOTO
yepBsi», «HepBHas cucrema psid», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMmbikaromuxcsa», «HepBHas cucrema nruny, «HepBHas cuctemMa MIIEKONUTAIOIINAX),
«HepBHas cuctema yenoBekay», «Pediekcy.
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OO6opynoBaHUEe: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl OJHOKJIETOUYHBIX OPTraHU3MOB,
MHKpPOIPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH HACEKOMBIX, UTJIOKOXHUX, JKUBBIE
AK3EMIUIAPHl KOMHATHBIX PAacTeHUH, repbdapuu pacTeHUN pa3HBIX OTAEIOB, BIAXHBIE MpErapaThl
KUBOTHBIX, CKEJIEThI MO3BOHOYHBIX, KOJJIEKIIUU O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEIOBEKA,
o0opy1I0BaHME ISl IEMOHCTPALIMK TTOYBEHHOTO M BO3AYIITHOTO MUTAHUSI PAaCTCHU, pacllerIeHus
KpaxMalia ¥ OCJIKOB MOJ IeUCTBUEM (PEPMEHTOB, 00OpYyAOBaHUE JIS JAEMOHCTPAIIMU OIBITOB IO
W3MEPEHUIO KU3HEHHOW EMKOCTM JIETKMX, MEXAaHHW3Ma JbIXaTEIbHBIX JBWXCHUW, MOJEIHN
TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydueHue TKaHEl paCTEHHII».

JlaGoparopHasi pabora «/3ydyeHue TKaHEH KUBOTHBIX).

JlaGoparopHasi pabora «/3yueHue opraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrosnoe (BKII0Yasi BEreTaTUBHOE) M TMOJI0BOE. Bubl
0ecroJIoro pa3MHOKEHUS : TOYKOBaHUE, CIIOPYJIALMS, (PparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. IlonoBbie kIeTkH, wuau rameTsl. Meio3. Craguu Meio3a.
[ToBenenue xpomocom B meino3e. Kpoccunrosep. buonormyecknii cMbIC Me€HO3a U MOJOBOTO
nporecca. Melo3 u ero MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.

[IpenzapoasiieBoe pa3sutue. ['ameTorene3 y kuBOTHBIX. [losoBbie xkene3bl. OOpazoBaHue
Y pa3BUTHUE MOJIOBBIX KJIETOK. CriepmaroreHne3 u ooreHe3. CTpOCHUE MOJOBBIX KIETOK.

OmnonoTBOpeHne M AMOPHUOHAIBHOE pPa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOIOTBOPEHUS:
Hapy’kHOe, BHyTpeHHee. [[apTeHorenes.

NuauBuayalibHOE pa3BUTHE OPTraHU3MOB (OHTOreHE3). DOMOPHOJIOTHS — HayKa O Pa3BUTHUH
opranu3MoB. Mopgozcenesz — 00Ha u3 enasuvix npooaem smopuonocuu. Konyenyus mopgozeros u
mooenu mopghoceneza. Ctagun >MOpUOTEHE3a KUBOTHBIX (Ha MpuMepe JIATymiku). [pobienue.
Tunsl apobnenus. [emepmunuposannoe u HedepMUHUpogamnHoe opoobaenue. bracmyna, munwi
onacmyn. OcoOeHHOCTU APOOJIECHUS MIICKONMTAIOMIMX. 3apOJbIIIIEBbIe JIUCTKH (TacTpyJsiius).
3akiaJika OpraHoB W TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3anMHOE BIMSHME 4YacTeil
pa3BHUBAIOIIETOCS 3apo/ibliia (AIMOpHUOHANIbHAST UHIYKIWS). 3aKIaJKa IJIaHa CTPOCHHS KUBOTHOTO
KaK pe3yJIbTaT HUEPAPXUUYCCKUX B3aUMOICHCTBUM T'eHOB. BiusHHEe Ha AMOPHOHAIBHOE Pa3BUTHE
pPa3TUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

Poct u paszutue xuBoTHBIX. [locTaoMOpronaneHelil epuos. [IpsiMoe u HempsiMoe pa3BUTHE.
PazButne ¢ meramopdo3omM y O€CIO3BOHOYHBIX U IMO3BOHOYHBIX >KHBOTHBIX. buosormdeckoe
3HAYEHHUE MPSIMOr0 M HENPSMOrO pPa3BUTHS, UX PACHPOCTPAaHEHHE B IpuUpoae. Tumsl pocra
KUBOTHBIX. DAaKTOPHI PErymsluyd POCTa KUBOTHBIX M 4eioBeka. CTaguu mOCTIMOPHOHATBEHOTO
pa3BUTHUA Y XKUBOTHBIX W yenoBeka. [lepumoabl oHTOreHe3a uenoBeka. CTapeHHE U CMEPTh Kak
OMOJIOrMYECKHE MPOLECCHI.

PasmHoxenue u passuthe pacteHuid. ['amerodut u ciopodur. Meiio3 B )KU3HEHHOM ITUKIIE
pactenuii. O6pa3oBaHue CIIOp B Mpoliecce Meito3a. ['amerorenes y pacrenuid. OmiogoTBOpEeHUE U
Pa3BUTHE PACTUTEIBHBIX OPraHW3MOB. JIBOWHOE OILUIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl pETYJISLUN OHTOI€HE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuun

[Toptpetsr: C. I'. HaBammn, X. [IInemaH.
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Tabmuipl 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THUIBI OECHOJIOr0 Pa3MHOXKEHUS,
«Pa3MHOXKEHUE XJIAMUIOMOHAIbI», «Pa3sMHOXKEHUE 3BIIIEHBDY, « Pa3MHOKEHHUE TUIPBDY, «Menosy,
«XpomocoMbly, «l'amerorenesy», «CTpoeHue SIMUEKIETKH U ciepMaro3onaay, «OCHOBHBIE CTAINU
oHTorenesay», «lIpsmoe u Hemnpsmoe passutue», «Pa3zButne Mauckoro xyka», «Pa3Butue
capanum», «Pa3zButne nArymkn», «/[BOMHOE OIUIONOTBOPEHUE Yy LIBETKOBBIX PACTECHUI,
«CTpoeHne CeMAH OJHOJOJBHBIX M JBYAOJBHBIX PACTECHUI», «JKU3HEHHBIM IIMKI MOPCKOH
KanycTbl», «KU3HEHHBIH IUKI MXa», «KU3HEHHBIN LUK ManopOTHHUKA», «KM3HEHHBIN LMK
COCHBI».

O6opynoBaHUEe: CBETOBOM MHMKPOCKOI, MUKPOIIPENapaThl SUIEKIETOK U CIEPMaTO30UIO0B,
MoJienb «LIMKIT pa3BUTHS JIATYIIKHY.

JlaGoparopnass padora «l3ydyeHue CTpPOEHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

IIpakTuyeckass padora «BpisiBlieHME TPU3HAKOB CXOJCTBA 3apOJBIIICH MO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHasi pabora «CTpoeHrE OPraHOB PA3MHOKEHUS BBICIIIMX PACTEHUI.

Tema 11. 'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYNBOCTH OPraHU3MOB

HcTopus cTaHOBIIEHUS M Pa3BUTHs TeHETHKU Kak Hayku. Pabotel I'. Mengens, I'. ne @pusa,
T. Moprana. Ponbs oTedecTBeHHBIX yu€HbIX B pa3BuTuu reHetuku. Padotsl H. K. Konbiosa, H. U.
Basunosa, A. H. benozepckoro, I'. [I. Kapneuenko, FO. A. dununuenxo, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE TE€HETUYECKHE IMOHATHUS U CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIE
IEHbl, AJbTCPHATUBHBIC IIPU3HAKU, JIOMHHAHTHBIM M PELECCUBHBIM NPU3HAK, T'OMO3WIOTA,
reTepo3nuroTa, 4YUCTas JUHUSA, TUOpUIbBI, TeHOTHN, (eHOTHN. OCHOBHBIE METOJbl TE€HETHUKH:
rUOPUI0TIOTUYECKUM, IUTONOTUUYECKUH, MOJIEKYJIIPHO-TEHETUYECKUH.

JdeMoHCcTpamumn

IToptpetsr: I'. Menaens, I'. ge @pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-Pecorckuii.

Tabnutel u cxembl: «MeToAbl TeHETUKNY, «CXeMbI CKPEIIMBAHUS.

JladopaTopHasi padoTa «/Ipo3oduia kak 00bEKT TCHETHICCKUX UCCIICIOBAHHIN.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Momnorubpunnoe ckpentuBanue. [lepBeiii 3aKk0H MeHensI — 3aKOH eIMHOOOpa3us THOPHJIOB
nepBoro nokoJsieHus. [Ipasuno qomuaupoBanus. Bropoi 3akoH MeHzenst — 3aKOH pacIlieTuieHus
npu3HakoB. lluTonmornyeckne OCHOBBI MOHOTHMOPHIHOTO CKpEIIMBaHMs. [ HMIOTE3a YHCTOTHI
ramMer.

AHanmzupyronlee ckpemuBanue. [I[poMexXyTouHbI XapakTep HaciaenoBaHus. Pacuieruienue
MIPU3HAKOB MPU HEMOJIHOM JOMUHUPOBAHUMU.

JuruOpuanoe ckpemnuBanue. TpeTuit 3akoH MeHiens — 3aKOH HE3aBUCUMOT'0 HACJIeTOBaHUS
npu3HakoB. [{uTonornyeckne 0CHOBBI JUTHOPUIHOTO CKPEIIMBAHHUS.

CueruieHHOe HacliemoBaHue mpu3HakoB. Pabotel T. Moprana. CreruieHHOE HaclieIOBaHHE
TE€HOB, HAPYILICHUE CLETUIEHUS MEXly TeHAMH. XPOMOCOMHAs T€OPUs HACIEACTBEHHOCTH.

I'enernika mosa. XpOMOCOMHBIM MEXaHU3M ONpPEAECICHHS Iona. AyTOCOMBI M IOJOBBIE
XpOMOCOMBI. ['OMOramMeTHbli M TEeTEpOraMEeTHbIA IMOJ. |'eHeThdeckas CTpyKTypa MOJIOBBIX
xpomocom. HaciienoBanrne npu3HaKkoB, CUETUIEHHBIX C ITOJIOM.
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l'enotun kak wuenoctHass cucteMa. [lmelorponusi — MHOKECTBEHHOE JIEMCTBHE TEHA.
MHOXECTBEHHBIN auienu3M. B3auMoneicTBhe HeauleNbHbIX Te€HOB. KOMIIJIEMEHTApHOCTD.
Onucras. [lonmumepus.

I'eHetnyeckuii KOHTPOJIb Pa3BUTUA PACTCHUM, JKUBOTHBIX M YEJIOBEKAa, a TaKxke
(hbU3MOJIOTUYECKUX TTPOIIECCOB, MOBEACHUSI U KOTHUTUBHBIX QPyHKIMM. ['eHeTHUeCKe MEeXaHU3MBbI
CUMOUOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSI «XO3SIMH — TMapa3uT» U «XO3IUH — MUKPOOHOM).
['eHeTnyeckue acreKkThl KOHTPOJISI U MU3MEHEHHS HACIEICTBEHHOW WH(OpMalMu B MOKOJICHHUSIX
KJIETOK U OPTaHU3MOB.

JemoHcTpanuun

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuuel u cxembl: «llepBbiii U BTOpo 3akoHbl Menpaens», «Tpetuil 3akon Menzaens»,
«Ananuzupyrouiee ckpemuBanue», «HenonHnoe nomumHupoBaHue», «CLEIUIEHHOE HACIIEIOBAaHHE
MPU3HAKOB y JIpo30guibl», «I'eHetuka nonay, «Kapuorun yenosekay, «Kapuotun apo30(uiib,
«Kapuotun ntuiibl», «K MHOKECTBEHHBIN allIean3mM», «B3auMo1€iICTBUE TEHOBY.

O6opynoBanue: MoJeib AJig JEMOHCTpallMd 3aKOHOB €AMHO00pa3usi THOpUIIOB IMEPBOTO
MOKOJICHUSI W PACUICIUICHUSI MPU3HAKOB, MOJIENb ISl JIEMOHCTpAllMd 3aKOHAa HE3aBHUCUMOIO
HacJIeIOBaHUs MPU3HAKOB, MOJENb JIJI1 JEMOHCTPALIMU CIEIJICHHOTO HACJIEJ0BaHUSI MPU3HAKOB,
CBETOBOM MHUKPOCKOI, MUKpoIipenapar: «Jpozodunay.

IlpakTuueckass padora «V3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKpEIIUBAHUS Y
TIPO30(UITBI.

IIpakTnueckas paGora «/3ydyeHue pe3ynbTaTOB IUTHOPUIHOTO CKpPEUIUBAHUS Y
TIPO30(UITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpenbl npu  (opmupoBaHuu ¢eHoruna. HM3MeHUMBOCTH
npu3HakoB.  KauecTBeHHblE UM KOJIMYECTBEHHbIE  NPU3HAKU. Buasl  M3MEHYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBCHHAS.

MopaudukanuonHas W3MEHYMBOCTb. Ponb cpeapl B (opMupoBaHuM MOAUGPUKAIIMOHHON
n3MeHunBocTd. HopMa peakuum npusHaka. BapuanuoHHbldl psig W BapuanvoHHas kpupas (B.
Horanucen). CroiicTBa MOIU(PUKAITMOHHON N3MEHYHBOCTH.

I'enotunnueckas wu3MeH4YMBOCTH. (CBOWCTBA TI'€HOTHUIIMYECKONH W3MEHUYHMBOCTA. BHIbI
TeHOTUITNYECKON M3MEHUYUBOCTH: KOMOWHATHBHAS, MyTaIllMOHHASI.

KoMOnHaTnBHAasS W3MEHYUBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMUBOCTU. POJIb KOMOMHATHBHOW M3MEHUMBOCTH B CO3JIaHUU T€HETHYECKOTO pa3zHOOOpa3us
B IIpeJiesax OJJHOrO BUJIA.

MyTanuoHHass W3MEHUYMBOCTHb. Buabsl MyTanuii: Te€HHBIE, XPOMOCOMHBIEC, T€HOMHBIE.
CHoHTaHHBIE W UWHAYLUUPOBAaHHbIE MYyTalMHU. SIepHble MU LUTOIJIA3MATUYECKUE MYTallUu.
Comarnueckue W TMOJIOBble MyTauuu. [IpuymMHBI BO3HMKHOBEHHSI MyTanuil. MyTareHsl U HX
BIIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOI'O Mpolecca. 3aKOH TOMOJOTHYECKUX
psanoB B HacieacTBeHHOW wusMmeHunBoctu (H.M. BaBuioB). BHesgepHas u3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxka u 9SNUSEHOMUKA, PONb dNULEHEeMUYeCKUx @GaKkmopoe 6 HACAe008aHUU U
UBMEHYUBOCU (PeHOMUNUYECKUX NPUSHAKOE Y OPSAHUSMOS.

JdemoHcTpanuun

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.
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Tabmuist u  cxembl: «Buasl u3MenuuBocTu», «MoauduKallMOHHAS U3MEHUYUBOCTHY,
«KomOuHaTuBHAsE U3MEHUYUBOCTBY, «Melo3», «OmnonoTBopeHue», «l eHeTnueckue 3a00JieBaHus
YyeJoBeKay, «Buapl MyTanuii.

OGopynoBaHue: >KUBbIE U TepOapHbIE SK3EMIUISIPhl KOMHATHBIX pPACTEHUM, PUCYHKHU
(dpoTorpadun) >KUBOTHBIX C PA3IUYHBIMU BUIaMU U3MEHYUBOCTH.

JlabopaTtopnass  paGora  «lcciaegoBaHue = 3aKOHOMEPHOCTEM  MOAU(DUKAIMOHHOU
M3MEHYMBOCTHU. [IocTpOoeHME BaprallMOHHOTO PsAla U BAPUALMOHHOU KPUBOWY.

IIpakTnueckas padora «Myranuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnka 4yesioBeKka

Kapuorun denoeka. MexayHapoJHas mporpaMma HCCIEIOBAHUS TE€HOMAa YEJIOBEKA.
Metoapl HU3yueHHs] TEHETHKU 4YeJIOBEKa: I'eHeaJOTMYeCKui, OJIM3HEIOBbIN, ITUTOTCHETUUYECKUM,
MOMYJISILIMOHHO-CTATUCTUYECKU W, MOJIEKYJIIpHO-TeHeTHYeCKuid. COBPEMEHHOE OMNpeesICHUE
TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TCHOTUITUPOBAHUE, B TOM 4ucie ¢ nomonisto [TIP-
ananu3a. HacnencrBeHHsie 3a00ieBaHus yeioBeka. ['eHHbIE 1 XpOMOCOMHBIE 0O0JIE3HU YEJIOBEKA.
Bonesnu ¢ HacneACTBEHHOW NPEAPaCIONOkKEHHOCThIO. 3HAYEHHE MEAUIMHCKOW TEHETUKU B
NPEJAOTBPAIICHUN U JICUCHUU TEHETHMYECKHUX 3a00JIeBaHUN deJIoBeKa. MeIUKO-TeHeTHUeCKOe
KOHCYJIbTUpOoBaHue. CTBONOBbIE KIETKHU. [[OHSATHE «TE€HETUYECKOTO Ipy3a». ITUUECKUE ACTIEKThI
UCCJIEOBAaHU B 00J1aCTH PEIAKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue ¢GakTOpbl TMOBBIIMICHHON YYBCTBUTEIBHOCTH YeEJOBEKa K (PU3HMUYECKOMY U
XUMHUYECKOMY 3arpsA3HCHUIO OKpyXawuled cpeabl. ['eHeTudeckass MNpeapacnoioKeHHOCTh
YeJI0BeKa K MaTOJIOTHSIM.

JdeMoHCTpamumn

Tabnmuuelr u cxembl: «Kapuotumn uenoBeka», «MeTonbl M3yuyeHUsS TEHETHKH YETIOBEKay,
«["eneTnueckue 3a00JIeBaHMS YETOBEKAY.

IIpakTnuyeckas padora «CoCTaBIECHUE U AHAIN3 POJIOCIOBHON».

Tema 15. Cetekuusi OpraHusMoB

JloMecTuKalusl M CEJCKLUMSA. 3apOoXJICHHE CEJIeKUMM W jJomectuxkauuu. Yuenue H. .
Basumnora o LleHTpax mpoucX0oKaeHUsS 1 MHOT000pa3usl KyJIbTypHBIX pacTeHu. Poib cenexuum B
CO3JJaHUH COPTOB PACTEHUU U MOPOJ KUBOTHBIX. COPT, MOPOJa, IITAMM. 3aKOH TOMOJIOTHYECKUX
pANOB B HacieacTBeHHOW u3meHuumBocTH H. M. BaBunoBa, ero 3HadueHue mJisl CEIECKIIMOHHOMN
paboTHI.

MeTonbl CeNneKIMOHHONW paboThl. MICKyCCTBEHHBIM OTOOP: MACCOBBIM M MHIWBHIYaTbHBIMA.
Otanbl KOMOWMHAIMOHHOW cenekiuu. McmplTaHue mpou3BoauTeNei 1Mo moTtoMcTBy. OTOOp MmO
TCHOTHUITY C TIOMOIIBIO OIIEHKH (PeHOTHIA MOTOMCTBA U OTOOp MO TEHOTHUITY C TIOMOIIBIO0 aHAIHM3a
JTHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHON paldoThl. PamuarmoHHBIA U
XAMHYECKUN MyTareHe3 Kak MCTOYHHK MYyTallMii y KYJIbTYpHBIX (OpPM OpPraHU3MOB.
Hcnonp3oBaHNE TEHOMHOTO PEIAKTUPOBAHUS U MeTO/I0B pekoMOnHaHTHRIX JIHK mis momydyenus
HMCXOAHOTO MaTepralia i CEIEKIUU.

[lonyuenne  monumionnoB. BayTtpuBuaoBas  rulOpuauzanusa.  BIu3kopoJcTBEHHOE
CKpellMBaHue, Wik UHOpuauHr. HepoacTBeHHOE CKpellMBaHUe, WM ayToOpuauHr. ['etepo3uc u
ero npuuyuHbl. Mcnonb3zoBaHue retrepo3uca B cenekuud. OTnan€éHHas THOpUIM3ALUS.
[Ipeononenue Oecrionusi MEXKBHUAOBBIX THOPUAOB. JlOCTHIKEHHUS CEJIEKIMU pACTeHUH U
KUBOTHBIX. «3€1€Has peGoIOYUsL).
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CoxpaHeHHE W HW3YyUYEHUE TE€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHUM W HUX JIHKHAX
poauyel AJig CO37aHus HOBBIX COPTOB M THOPUIIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. HM3yueHue,
COXpaneHue U YnpagieHue 2eHemu4yecKuUmMu pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 6 YENAX YIYUULeHUS CYWEeCMBYIOWUX U CO30aAHUSl HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM qucie ¢ NPUMeHEeHUeM COBPEMEHHbIX MemO008 HAYYHbLIX UCCIe008aHUL, Nepeoosvlx uoel u
NepCneKmuGHbIX MexHoaA02UlL.

JdemoHcTpanuun

Iloptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. [[. Kapneuenko, II. II. JIykpsanenko, b. JL.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuipl U cxeMbl: «L{eHTpBI MPOUCXOKAEHUS U MHOT00Opa3usi KyJIbTYpPHBIX PACTCHUI,
«3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHONW HW3MEHUMBOCTH», «METOAbI CENEKIUN,
«Otnanénnas rubpuauzanus», «MyrareHesy.

JlaGoparopuass padora «/3yueHue COpTOB KYJIbTYPHBIX PACTEHHH W TOPOJ JOMAIIHUX
KUBOTHBIX).

JlabopaTopHas padora «/3yuyeHrne METOJIOB CEJIEKLIUU PACTEHUI.

IIpakTuyeckas padora «IIpuBrBKa pacTeHU».

Ikckypcusi «OCHOBHBIE METOJIBI U JIOCTHIXKEHUS CEJEKIIMM PAcCTEHWW M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, IJIEMEHHYI (epMy, COPTOUCHBITATENIBHBIM YYacCTOK, B TEIUIMYHOE
X03SIUCTBO, B JIAOOPATOPUIO arPOYHUBEPCUTETA I HAYYHOTO LICHTPA)».

Tema 16. BuoTexH0JI0TrUs U CHHTETHYECKASI OMOJIOTHUS

OODBEKThI, HUCIONb3yeMble B OHWOTEXHOJOTHUU, — KJIETOYHbIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MbI, WX XapakTepUCTHKa. TpaguimoHHas OWOTEXHOJOTrHUs: XyeOoredyeHue,
MOJIyY€HHE KHUCIOMOJIOYHBIX MPOJIYKTOB, BUHOAeNUE. Mukpobuonorunyeckuii cunre3. OObeKThI
MUKpPOOHOIOTrHYecKuX TexHonoruit. [lpousBoictBo 6erka, aMMHOKUCIOT U BUTAMUHOB.

Co3nanue  TEXHOJNOTMA W HWHCTPYMEHTOB  LIEJICHANPABICHHOTO  HM3MEHEHUS U
KOHCTPYUPOBAHHUS T€HOMOB C IIEJIbIO MOJYYEHUSI OPIraHU3MOB U X KOMIIOHEHTOB, COJEPKAIIUX
HE BCTPEUAIOIIHNECs B IPUPOIe OMOCUHTETUYECKHE My TH.

Knerounas wmnxenepusi. MeTonpl KyJbTypbl KJIETOK M TKAaHEW pPACTCHUHW U KUBOTHBIX.
Kpuobanku. ComaTtuueckass TuOpuau3anus U comaTHueckuii sMmOpuorenes. Mcmonb3oBaHue
rarjioOuJIOB B CEJNEKIUU pacTeHui. [llonyueHue MOHOKIOHANbHBIX anmumen. Hcnonv3osanue
MOHOKJIOHANIbHBIX U NOJIUKIIOHANIbHBIX anmumen 8 meouyune. VICKyCCTBEHHOE OIUTOAOTBOPEHHE.
PexoHCTpyKIMs AMIEKIETOK U KIOHUPOBAHUE KMUBOTHBIX. METO/ TPAHCIUIAHTALMU SIEP KIIETOK.
Texnonocuu  0300po6aeHUs,  KYIbMUBUPOBAHUL U  MUKDOKIOHANLHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasi U TeHHas WMHKeHepus. VICKyCCTBEHHBIM CUHTE3 I'€Ha U KOHCTPYUPOBAHHUE
pekomOunanTHbix JHK. Co3zdanue mpanceenmvix opeanuzmog. JIOCTUXKEHUS U TMEPCIEKTUBbI
XpPOMOCOMHOM W TEHHOM WHXEHEPUH. OIKOJOTHYECKUE M OTHUYECKHE TMPOOJIEMBbl TEHHOM
VH)XCHEPUU.

Menunuackue 6morexnonoruu. [loctreHomuas nudposas memaunmua. [1P-guaraoctuka.
MeTta0010MHBIM aHANIU3, TEHOLEHTPUYECKUIN aHaIN3 MPOTeOoMa YeIOBEKa NIl OLEHKH COCTOSHUS
ero 3/10poBbsi. Mcronb30BaHue CTBOJIOBBIX KIETOK. TapretHas tepanus paka. 3 D-OnounnxeHepus
IU1s1 pa3paboTKu (PyHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUM, CO3JaHUSI KOMIUIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJOTHH TPEXMEPHOro OUONMPUHTUHTA U cKaonauHra AJid pelieHUs
3a7a4 NEPCOHAIM3UPOBAHHON MEIULIVHBI.
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Co3anue BEKTOPHBIX BaKIMH C LEIbI0 O0eCleueHus] KOMOWHUPOBAHHOW 3allIUTHI OT
Bo30Oyaureneit OPBU, ycraHoBieHue MONEKYJSApPHBIX MEXaHM3MOB (yHKuuMoHupoBaHus PHK-
coJiepKallluX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMACHbIE 3a00JI€BaHUS YEIOBEKA U )KUBOTHBIX.

JdemoHcTpanuun

Tabnuipl u cxeMbl: «Hcnoap30BaHUE MUKPOOPTaHU3MOB B MMPOMBIIILIEHHOM MPOU3BOICTBEY,
«Knerounas unxeHnepus», «I 'eHHast HHKEHEPUSI».

JladopaTopHasi padora «/3yueHue 00HEKTOB OMOTEXHOIOTHUI.

IpakTuueckas padora «llomydyeHrne MOJTOYHOKUCITBIX TPOTYKTOBY.

IKckypeusi «buorexHonorus — BaKHeHIIas MPOU3BOAUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJOTUYECKOE TPOU3BOJICTBO)».

11 KIIACC

Tema 1. JBoIIOIHOHHASI OHOJIOTHSI.

[Ipennochliku BOSBHUKHOBEHUS IBOTIOIMOHHON TEOPUHU. DBOIIOLMOHHASA TEOPUS U €€ MECTO
B Ouosoruu. BiusiHue 3BOTIONMOHHON T€OpUU HA pa3BUTHE OMOJOTUM U APYTHX HAYK.

CsupgerenbcTBa 3BOIIOIMM. [lasieoHTONOrMYECKHE: MOCIEA0BATEIBHOCTh MOSIBICHUSI BUI0B
B TMaJICOHTOJIOTHYECKON JIETOMHUCH, TMepexoyHbie (opMmbl. buoreorpaduyeckue: CXOACTBO U
paznuuue payH u Gop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKUE: CXOJICTBA W PA3IUYUs AMOPHOHOB pa3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENILHO-AHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJOTUYHBIC, PYJUMEHTAPHBIE OpraHsbl,
aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO MEXaHU3MOB HACJEJACTBEHHOCTH U
OCHOBHBIX METa00JIMUECKHUX MyTEH y BCEX OPraHU3MOB.

OpononmonHas teopus Y. JlapBuHa. Ilpeanocbulku BO3HUKHOBEHHS JapBUHU3MA.
JIBuoKylme Cuiibl  ABOJIIONMM BHUIOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE TIpU
OTPaHMYECHHOCTH PECYpPCOB, HeompenenéHHas W3MEHYHMBOCTb, OOppOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunternudeckas teopus 3Bostonnu (CTI) u €€ OCHOBHBIE MOJIOKECHMUS.

MukposBomonus. [Tonynsiius kak e1TMHUIA BUIa U 3BOJIOLINH.

JBwxkymue cwibl ((pakTopbl) SBOJIONUU BUIOB B TIpUpoje. MyTalMOHHBIM Mpolece U
KOMOWHATUBHAS U3MEHYUBOCTH. oMy siiimoHHbIe BOIHBI U Aperd renoB. M3onsmus u murpanus.

EctecTBenHbIil 0TO0p — HampaBIAOMuN GakTop 3BOIIONUNA. DOPMBI €CTECTBEHHOTO 0TOOPA.

[TprcniocoOIeHHOCTh OPraHU3MOB KaK Pe3yJbTaT dBOMIONUU. [IpuMepsl nmpucnocoOaeHuit y
Oopranu3MoB. ApoMop( 036l U UNO-aTANITALINH.

Bun wu BupooOpazoBanme. Kpurtepunm Buma. OcHOBHbIE (HOpPMBI BHI000pa30BaAHUSA:
reorpaduueckoe, 3KOJIOrH4ecKoe.

MakpooaBomtonusi. Dopmbl  dBomIONMK:  (pEeTHYECKas, JUBEPTCHTHAs, KOHBEPTEHTHas,
napasuienbHas. HeoOpaTuMoCTh 3BOIOLINH.

[IponcxoxaeHne OT HeCHEUUAIU3UPOBAHHBIX TPeAKOB. [Iporpeccupyromas cnenuann3amnmsi.
AJlanTUBHAS paavalus.

JdemoHncTpanum:
[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckui, K. M. bap, O.
I'ekkens, . Mroitep, A. H. Ceepuos.
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Tabmuupe! u cxemsl: «Pa3BuTHe OpraHMYEecKoro Mupa Ha 3emie», «3apoabIIi MO3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «PopmMbl O0pbOBI 32 CylIeCTBOBaHUE», «ECTECTBEHHBIH 0TOOPY,
«MHoroob6pasue copToB pacteHuit», «MHorooOpazue nopoa KUBOTHbIX», «llonmymauuny,
«MyTanuoHHasi U3MEHYUBOCTBY, «Apomopdo3bl», «Mnuoagantamumny, «O0mas nereHepamnus,
«/IBmwxymue cuibl sBomonuny», «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «boprba
3a cyuiecTBoBaHUE», «[IpucnocobieHHOCTh Opranu3MoBy, «I'eorpaduueckoe BUAOOOPA30BAHUEY,
«OKOJIOTHUYECKOE BUIO0OOPA30BAHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMHU OKpPacku, HaOOp IUIOAOB U
ceMsiH, KoJuleKuusi «[Ipumepsl 3alMTHBIX MPUCHIOCOOIEHUN Y KUBOTHBIX», MOJeIb «OCHOBHbBIE
HaIpaBJICHMS 3BOJIIOLNNY, 00bEMHASI MOJENb «CTPOEHHE TOJIOBHOT'O MO3Ta O3BOHOYHBIX).

buoreorpajguueckass kapra Mupa, KoieKuus «DPoOpMbl COXPAHHOCTH HMCKOMAEMBbIX
KUBOTHBIX M PACTEHHUI», MoJeNb anmumkauus «llepekpéct XpoMocom», BIIAXKHBIE IPENApaThI
«Pa3BuTtHe HacekoMoro», «Pa3BuTtue JArymku», MUKponpenapat «Jpo3zoduiia» (Hopma, MyTauuu
(bOpMBI KPBUIbEB M OKPACKH TEJIA).

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

JIaGoparopnas padota Ne 1. «CpaBHeHHe BUAOB 110 MOP(POIOTUYECKOMY KPUTEPUION.

JlaGopatopHass pabora Ne 2. «OmnucaHue mNpUCIOCOOJIEHHOCTH OpraHu3dMa H  eé
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emure.

JloHayudHblE TIPEACTABICHUS O 3apOKICHHMM >KU3HU. HayuyHble TMIOTE3bl BO3HUKHOBEHUS
KU3HM Ha 3emJye: aOuoreHe3 M MaHCHEpMHs. XHUMHUYECKass SBOJIONUSA. AOUOTEHHBIH CHHTE3
OpraHWYECKUX BEIIECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTAIBLHOE MOATBEPKICHUE XUMUYECKON
sBomonMK. HaganeHblie aTanel Ononorndeckoit sBomonun. [ 'unoresa PHK-mupa. @opmupoBanue
MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKHU. [lepBbie KIETKM M WX DBOJIIOIHS.
@opMHUPOBAHUE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas U nIpoTepo3oicKas
apbl. [laneo3olickas 3pa u €€ mepuoabl: KeMOPHIUCKUM, OPIOBUKCKUH, CUITYPUNUCKUH, TEBOHCKHM,
KaMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o030iickas 3pa u €€ NEpUOAbl: TPHACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas 3pa u €€ nepuopl: NajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOI€HOBBIM.

XapaKTepuCTUKa KIMMaTa MU TEOJOTHMYeCKUX mpoueccoB. OCHOBHbIE 3Tallbl 3BOJIOLUHU
PaCTUTENBHOTO U KUBOTHOTO MUpa. ApoMopdo3bl Yy pacTeHUI U KUBOTHBIX. [losiBneHue, pacuser
Y BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cuctema OpraHMYeCKOro MHUpa Kak OTpakeHue 3BotoUMUA. OCHOBHBIE CHUCTEMATHYECKHE
IPYIIIBl OPTaHU3MOB.

OBOJIIOIMSL  4YeJOBeKa. AHTpPOMNOJIOTHSI Kak Hayka. Pa3BuTue mpeacTaBlieHU O
MPOUCXOXKIECHUU YeoBeka. MeToasl u3ydeHus aHTpororeHeza. CxolcTBa U pa3iidyus 4esiOBEeKa
1 )KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymue cuibl  (pakTopbl) aHTpomnoreHeza. HacnencTBeHHass HW3MEHYMBOCTH U
ecTeCTBeHHBIN 0TOOp. OOIIEeCTBEeHHBIM 00pa3 *KU3HU, U3TOTOBJICHUE OPYAHUM TPyJa, MBIILJICHUE,
peusb.
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OCHOBHBIE CTaJUM W BETBH 3BOJIOLMM YEJIOBEKA: aBCTPAJONMTEKH, YEIOBEK yMEIbIH,
Yenosek mnpsaMoxondmuii, YesmoBexk HeaHaeprainbckui, YemoBexk pasymubid. Haxonku
MCKOIIAEMbIX OCTATKOB, BpEMs CYILECTBOBAaHUS, OOJACTh pPACIpPOCTPaHEHUs, 0O0OBEM TOJIOBHOTO
Mo3ra, 00pa3 *KU3HHU, OPYAUSL.

UYenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BpomeouaHas (eBpasuiickas), HErpo-
aBcTpajonHas  (9KBaTopuajbHas),  MOHToOJIOMJHAsA  (a3MaTCKO-aMepUKaHCKas).  YepThl
MPUCTIOCOOJIEHHOCTH MPEACTABUTENIEH YETIOBEYECKUX Pac K YCIOBUSIM CylllecTBOBaHMs. EAMHCTBO
yenoBedeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Pequ, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. {apBun.

Tabmuier u cxeMbl: «BosnukHOBeHne CONIHEUHOH cHCTEeMBbI», «Pa3BHUTHE OpraHUYECKOTO
mupa», «PactutenpHas kieTtkay, <«JKuBoTHas kietka», «lIpokapmoTudeckas —KIETKay,
«CoBpeMeHHas CUCTEMa OpraHUYEeCKOro mMupa», «CpaBHECHHUE aHATOMHYECKHUX YEPT CTPOCHHS
YeloBeKa W YeIOBEKOOOpPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAICOHTOJIOTMYECKUX HAXOJIOK
NPEKOB COBPEMEHHOTO 4eloBeKa», «JlpeBHeimme monn», «JpeBHune moan», «llepsbie
COBpPEMEHHBIE JIFOIN», «YeIoBeYecKrue pach».

ObopynoBanue: wMymspku — «[Ipoucxoxnenne yemoBeka» (OFOCTBI  aBCTPAJIONHTEKA,
NUTCKAHTPOIIa, HeaHACpTaablla, KPOMAaHbOHIIA), CIACIKA WIM HM300paKCHHUS KaMCEHHBIX OPYIUi
NEePBOOBITHOTO YeNOBEKa (KaMHHU-YOIIEpbl, pyOuia, ckpebia), reoXpoHoJorndeckas Tabiuia,
KOJIIEKIUS «DOPMBI COXpPaHHOCTH UCKOTIAEMBIX JKUBOTHBIX U PACTEHUI.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yueHne MCKOMAEMbIX OCTAaTKOB PACTEHUM M KUBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «DBOJIIOLUSA OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-HAYyYHBIM WIIU
KpaeBeIUeCKUM My3eil).

Tema 3. Opranu3mbl U OKpYKAKOIIas cpeaa.

DKOJIOrUs KaK HayKa. 3a/1aud U pa3/ielibl SKOJI0rud. MeTo bl 3KOJIOTHYECKUX HCCIIETOBAHUI.
DKOJIOrMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl oOUTaHUs OpraHU3MOB: BOJHAs, Ha3eMHO-BO31YIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Krmaccudukamus 5KOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. J[eficTBIE IKOIOTHYeCKNX (DAKTOPOB HA OPTraHU3MBI.

AbGuotnueckne  (QakToOphl:  CBET, TeMIEeparypa,  BIAXHOCTb.  DOTOMEpHOAM3M.
[Tpucnoco0ienust opranu3MoB K AEHCTBUIO a0MOTHYECKUX (hakTOpOB. bruosornyeckre puTMsl.

buotnueckue  ¢daxktoppl.  Buabl < OMOTHYECKUX  B3aUMOJICUCTBUN:  KOHKYpPEHIUS,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepanus, MyTyaln3M, KOMMEHCATN3M
(KBapTUpPAHCTBO, HaXJIEOHUUECTBO). AMEHCalu3M, HEUTpadu3M. 3Hau€HHE OHOTUYECKUX
B3aUMOJICHCTBUI JJIsI CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH mnonyiasiuud. (OCHOBHBIE TMOKa3aTelu MOIMYJISLHH:
YUCJIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpamus. JluHamuka
YUCJICHHOCTH MOMYJIALIMYU U €€ Perysiusl.
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JdemoHcTpanuu:

[Hoptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuuel 1 cxembl: kapta «lIpuponnbsie 30HBI 3emiu», «Cpeapl 0OUTaHUS OPraHU3MOB,
«Dotonepuoanzmy», «llomynasiuun», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH  MOMYJISILUU
uHpy30pun-Tydenbkny, «Ilumessie nenmn».

JlaGopaTopHble 1 MPpaAKTUYeCKHE PA0OTHI:

Jlaboparopnas pa6ota Ne 3. «Mopdosornyeckrie 0COOCHHOCTH PACTEHUN M3 Pa3HBIX MECT
OOUTAHUS Y.

JIaGoparopnas padota Ne 4. « BnusiHre cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «Iloacy€T mIo0THOCTH MONYJISALMNA PAa3HBIX BUJAOB PACTCHUI».

Tema 4. Coo011ecTBa U IKOJIOTHYECKHE CUCTEMBI.

CooOmectBo  opramm3MoB  —  OworeHo3.  CTpykTypbl — OWOIlEHO3a:  BHJIOBas,
pocTpaHCTBeHHAs, Tpoduueckas (muimeBas). Buabl-qomuHanThl. CBS3M B OMOIICHO3E.

DKoJornYeckne cucTteMbl (dkocucteMbl). [loHSATHE 00 23KOCHCTEME M OHOTreoIeHO3E.
OYHKIIMOHAIBHBIE ~ KOMIIOHEHTBI ~ 3KOCHCTEMBI: TMPOAYIEHThI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopoT BemIeCTB M TOTOK JHEPrUU B dKocucTteMe. Tpoduueckue (MUIICBBIC) YpPOBHU
skocuctembl. [lumeBbie 1ienmu W ceTh. OCHOBHBIE TIOKa3aTelIM SKOCHCTEMBI: Onomacca,
NPOAYKIUSA. DKOJOTWYCCKHE MMHUPAMUIbL: TMPOAYKIIMH, YHCICHHOCTH, Owomacchl. CBoMCTBa
HKOCUCTEM: YCTOMYUBOCTH, CAaMOpEryJsiius, pa3putue. CyKieccus.

[IpupogHbie 3KOCUCTEMBI. JKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOWHOTO HJIH
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTeHHbIE JKOCUCTEMBI. ATpPO3IKOCUCTEMBI. YpOoskocucteMbl. buonornueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpod3KOCUCTEM B YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akTop yCTOHYMBOCTH 3KOcUcTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpazust Ha 3eMIe.

VYyenne B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u ctpykrypa 6mochepsl. Kupoe
BemectBO U ero (¢yHkuuu. OcoOeHHocTH Ouochepbl Kak TI0O0AIBHOM AKOCHCTEMBI.
JlunaMmuueckoe paBHOBECHE B oOpaTHas CBS3b B Onocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHYECKHE IMKIBI JJIEMEHTOB (YrJiepojaa, a3oTa).
3oHanbHOCTH Onocdepnl. OCHOBHBIC OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3emian. AHTPOIIOTeHHBIC W3MEHEeHHs B Onocdepe. ['mobampHbIC
AKOJIOTUYECKHUE MPOOIIEMBI.

CocyiecTBoBaHHE MPUPOIBI U denoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3us Kak OCHOBA
ycToiuuBoCcTH Omochepsl. OCHOBA PAIMOHATLHOTO YIPABICHUS MPUPOJHBIMU PEeCypcaMu M HUX
UCIoJib30BaHue. J{oCTKeHHs] OMOIOTHU M OXpaHa MPUPO/IBI.

JdemoHcTpanum:

[Toptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepaaackuid.

Tabmuupl u cxembl: «llumessie nenu», «buoreHo3: coctaB u cTpykrypay, «lIpupoaHsie
coobmectBay, «llenmum mnuTanus», «Okojgoruueckas nupamuaa», «buochepa u yemoBek»,
«DKOCHCTEMa IIMPOKOJMCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jieca», «bHoleHo03 BogoEMa,
«Arpoueno3», «lIpumepHble aHTPONOreHHBIE BO3ACUCTBUS Ha nOpupoay», «Baxuenmmue
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VMCTOYHUKH 3arpsi3HEHUS BO3AyXa M TPYHTOBBIX BOI», «llouBa — BakHeWIIas COCTaBISAIOIIAS
ouochepr», «Daktopel  gerpamaumu  nouB», «llapHukoBeli  3ddexT», «DakTOpbI
paAMOaKTUBHOrO 3arpsi3HeHus Ouocgepr», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
XKU3HU B Ouocdepe», «O30HOBBIN 3KkpaH Ouochepr», «KpyroBopor yriaepoga B Ouochepe»,
«Kpyrosopot azora B mpupoie».

O6opynoBanue: Mojaenb-anuinkanus « Tunuuneie OHoOLEHO03bI», Tepbapuil «PacTuTenbHbIe
cooOmiecTBay, Kojulekuuu «buoneHno3», «Bpeaurenu BaXHEHIINX CEIbCKOXO03IUCTBEHHBIX
KyJIbTyp», TepOapuud M KOJUIEKUMU PACTEHUH W SKUBOTHBIX, MPUHAJICKANME K Pa3HbIM
AKOJIOTUYECKUM TpynmnaM ojHoro Bujaa, Kpacnas xkuura Poccuiickoii denepaiinu, n3o0paxxeHus
OXpaHsEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110 BUOJIOT'UH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHHUS OOyYaIOIIMMUCS
MIPOrPaMM CPETHErO 00IIEro 00pa3oBaHus: JUYHOCTHBIE, METANPEIMETHBIE U MPEIMETHBIE.

B cTpykType JAMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMMbl IO OHOJOTUU BbIAEIICHBI
CIEYIOIIME  COCTABJISIIOLIME:  OCO3HaHME  OOYYalOIIMMMCS  POCCHUMCKOM  IpaskJaHCKOU
UJECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH M CaMOOIPEIECIEHUIO,
Hamuyue momueayuu K OOy4YeHUIO OWOJOTUM, YeleHanpasieHHoe pazeumue BHYTPEHHUX
yOeXIeHUH JTUYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEW W HUCTOPUYECKUX TPATULUN pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOUIUXCS PYKOBOJCTBOBATHCS B
CBOCHl  JEATENIbHOCTH  L[EHHOCTHO-CMBICIIOBBIMU  yYCTAaHOBKaMH,  MPUCYLIIUMU  CHUCTEME
Ouonornyeckoro  oOpa3oOBaHMsS,  Haluuue  NPABOCO3HAHUA  DKOJOTUYECKOW  KYJIBTYpHI,
cnocooHocmu cmasums NENU U CTPOUTD KU3HEHHbBIE TIJIaHbI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOrpPaMMbl MO OHOJOTHUU JIOCTUTAIOTCS B €IHHCTBE
y4eOHOM M BOCHHUTATENBbHOW NESITEbHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHBIMHU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, MPUHSATHIMHU B
oOIIecTBE MpaBWJIAMH M HOPMaMU IOBEJIEHHUS M CIIOCOOCTBYIOT MpOIEccaM CaMOMO3HAHUS,
CaMOBOCTIMTAHMSI M CaMOPA3BUTHUS, PA3BUTHUS BHYTPEHHEW MO3UIIMU JTUMYHOCTH, MATPUOTHU3MA U
yBOXEHHUSI K 3aKOHY M TMPABOMOPSIAKY, YEJIOBEKY Tpyla U CTaplieMy MOKOJICHHWIO, B3aUMHOTO
yBaXEHHsS, OEpEeKHOTO  OTHOLIEHUS K  KYJIbTypHOMY  HAcleIui0 W TPaaAUIHSIM
MHOTOHaIMOHAIBHOTO Hapoaa Poccuiickon denepauuu, MpUpoIe U OKPYKAIOIIEH Cpee.

JIn4HOCTHBIE pe3yNabTaThl OCBOCHMS yueOHOro mpeamera «buomorus» MOIKHBI OTpaxaTh
TOTOBHOCTh U CHOCOOHOCTh OOYYaloIUXCs PYKOBOJACTBOBATHCS CPOPMUPOBAHHOW BHYTpPEHHEU
MO3UIMEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAINI, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIUX  TPAIUIMUOHHBIM  IIEHHOCTSIM  POCCHUHCKOrO  OOIIECTBa, pacIIUpeHue
KU3HEHHOTO OIbITa W OMNbITa ACATEILHOCTU B IMPOLECCE peain3allid OCHOBHBIX HAIpaBJICHUM
BOCIIUTATEJILHOW JIESITEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIUTAHMUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM  MO3UIMM  OOydyaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TMpaB M O0O0s3aHHOCTEH, YBa)XXCHHE 3aKOHa U
[IPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH AEATENBHOCTH IPHU CO3AaHUM YYEOHBIX MPOEKTOB,
pELIeHNH YYEOHBIX U I03HABATENIbHBIX 3aa4, BHIITOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CHIOCOOHOCTh ~ OMPEENATh COOCTBEHHYIO TMO3ULHUI0 MO OTHOIICHUIO K  SIBICHUSAM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUUTHIBATh B CBOMX JICUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aUMOJICHCTBUS
JIOJEN C pa3HbIMH YOEKICHUSAMHM, KYJIbTYPHBIMU HEHHOCTSIMU M COLIMAJIBHBIM MOJOKEHHEM;

TFOTOBHOCTb K COTPYIHHMYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHUS Y4EOHBIX,
MIO3HABATEIBHBIX M HCCJEN0BATEIbCKUX 337a4, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB NP 0OCYKJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOr0 COAEPKAHMUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJOHTEPCKOM JI€ATEIBbHOCTH;

2) IATPHOTHYECKOI0 BOCIIMTAHMS:
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c(hOpMUPOBAHHOCTh POCCUNCKOW T'PaKIAHCKOW UIECHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHON, ropaocTH 3a CBOM Kpaid, CBOIO
Ponuny, cBO# S13BIK U KYJIBTYPY, IPOIILJIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACEIUIO U MaMATHUKAM MPUPOJIbI, IOCTUKECHUSIM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/IE;

CIOCOOHOCTH OIIEHUBATh BKJIAJI POCCUUCKUX YUYEHBIX B CTAHOBIICHHE U PAa3BUTUE OUOJIOTHH,
MOHUMAHMS 3HAYCHHUs] OWOJOTMM B TO3HAHUM 3aKOHOB TMPHUPOJBI, B JKW3HU YEIOBEKA U
COBPEMEHHOI'0 00I1IECTBA;

uaerHas yoexx1€HHOCTh, TOTOBHOCTh K CIIY>K€HHUIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero Ccyanoy;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHUE JTyXOBHBIX IIEHHOCTEW pOCCUIMCKOTO HapOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEJICHNS,

CIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MMPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSCHh Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOWUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIICHWE K CBOMM POJHUTENSAM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHSATHS [ICHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAAUIIMAMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIICHU;

NOHMMAaHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOU MPUPOJILI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBAa, CTPEMJICHHE TMPOSBISATH
KayecTBa TBOPUYECKON JTUUYHOCTH;

5) puzuyeckoro Bocnuranusi, GOpMUPOBAHMS KYJIbTYPHI 310POBbSI H IMOLMOHAILHOT O
0J1aronoryumsi:

NOHMMAaHWE M peaju3aius 3J0pOBOro U 0e30macHoro odpasza »KU3HM (30pOBOE IMUTAHUE,
COOJIO/IEHNE TUTHEHUYECKUX TMPABUI U HOPM, COAIAHCHPOBAHHBIA PEXUM 3aHATHH U OTIbIXA,
perymsipHas (Qu3nMyeckas aKTUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U MCUXHUUECKOMY 3/10POBBIO;

MMOHUMAHHE [IEHHOCTU TNpPaBUJ HWHIUMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30MacHOIo
MOBEJICHUS B CUTyallUsIX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAaHUE TOCJIEACTBUA W HENPUSATUA BPEIHBIX MPUBBIYEK (yMOTpeOJCHUs aJKOTOoJs,
HapKOTUKOB, KYpEeHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIECHHOCTH MacTepCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AKTHUBHOM JIESITEIIbBHOCTH TEXHOJIOTUYECKOW M COIMATIbHON HAMpPaBICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITEILHO BBIMIOJIHATH TAKYIO €SI TEIbHOCTD;

WHTEpPEC K pasnmuyHbiM cepaMm MpoecCHOHATBHON NeITeNTbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu u peaan30BbIBATh COOCTBEHHBIE KU3HECHHBIC TTAHbL;

FOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUI0O M CaMOOOPA30BAHUIO Ha MPOTSKEHUM BCEH
KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIecO000pa3HOe OTHOUIEHHWE K MPUPOJE KaK MCTOUYHUKY >KH3HM Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHUS;
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MOBBIIIEHUE YPOBHSA HKOJOTUYECKON KYIBTYphl: MPUOOPETEHUE ONbITa IUIAHUPOBAHUS
MOCTYMKOB U OLIEHKU UX BO3MOKHBIX TOCJIEACTBUMN JJIsl OKPYKAIOIIEH CPEIbI;

OCO3HaHME II100aJBbHOrO XapakTepa IKOJIOrHYECKUX MPoOIeM U MyTel UX pelIeHUs;

CIIOCOOHOCTh MCHOJIb30BaTh NPUOOpETaeMble NMPU HW3YYEHUU OMOJIOTMM 3HAHUA M YMEHHS
IpU pEHIeHUH MpoO0JeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOAOINOIb30BaHUEM (COOI0EHUE
IpaBWJI TOBEACHUS B NPHUPOJE, HANPABICHHBIX HAa COXPAHEHHWE PABHOBECHS B IKOCHUCTEMaX,
OXpaHy BUJIOB, YKOCUCTEM, OHOChEphI);

aKTUBHOE HEMPUSTUE JEUCTBUM, MPUHOCAIIUX BpeJ OKpYXKaloued MPUPOJHONU cpele,
YMEHHE TPOTHO3UPOBATh HEOJArOMPUSITHBIE JKOJIOTMYECKUE TMOCIEACTBUS MPEeANPUHUMAECMbBIX
JNEUCTBUU U IIPEAOTBPALLATh UX;

HaJW4Yue PA3BUTOrO HSKOJOTHYECKOTO MBIIIJICHUS, SKOJOTHMUYECKONW KYJIbTYpbl, OIBITA
NEATeTbHOCTH  DKOJIOTMYECKOM  HaNpaBJICHHOCTH, YMEHHsI PYKOBOJCTBOBAaThCSA HWMHU B
MO3HABATEIbHONW, KOMMYHUKATUBHOW M COIMAJIBHOW TMpaKTUKE, TOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOMN eI TEIbHOCTH KOJIOIMYECKOM HANpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHMS :

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHOW NPAaKTHUKHA, OCHOBAHHOTO Ha JMAJIOTE€ KYJbTYp, CIHOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M UMTATENIBCKON KYJIBTYPhl KaK CpPEJICTBA B3aUMOJICHUCTBUS
MEXy JIF0JIbMHU Y TTIO3HAHUS MUPA;

NOHUMaHUE crenuuky OUOJIOTUM KaK HayKd, OCO3HaHus e poiu B (opMUpOBAHUHU
PaIMOHAILHOTO HAYYHOTO MBIIUIEHHUS, CO3aHUH EJIOCTHOTO MPEJCTaBICHUS 00 OKpY’KarolieM
MUpPE KaK O €IUHCTBE IMPHUPOJIbI, 4YeJOBeKa W 0OIlIecTBa, B IMO3HAHUU TMPUPOJIHBIX
3aKOHOMEPHOCTEN U perieHrH MpoodiieM COXpaHEHUS MPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHOW IMBUIM3AIMU: OOECreyeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JaHUE TEPCIEKTHUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemaTh pecypcHbie MpoOJEeMbl Pa3BUTHUS YEIOBEUYECTBA, MOMCKA IyTeH BBIXOJA U3 TIIOOATBHBIX
HKOJIOTHYECKUX MPoOJieM U o0ecredeHus mepexoaa K yCTOMYMBOMY Pa3BUTHIO, PAlIMOHATBHOMY
MCITIOJIb30BAHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TMOJIYYCHUH OMOJOTMYECKUX 3HAHWM B IENAX IMOBBIIICHUS OOIICi
KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHAIHHOM
IPaMOTHOCTH 00y4aromuxcs, GOpMHUPYEMOI pU U3yUEHUU OHOJIOTHY;

MMOHUMAHHE CYHUIHOCTM METOJOB II03HAHHUSA, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIONB30BaTh IMOJIydaeMble 3HAHMUS JUIsl aHaidu3a ©W OOBSCHEHUS SIBICHUUN
OKPYXAIOIIEr0 MHpPa M TPOUCXOAANINX B HEM HW3MEHEHUH, yMEHHE JellaTh OOOCHOBaHHBIE
3aKJIIOYCHUS HAa OCHOBE HAy4YHBIX (AaKTOB M HMEIOMIMXCA JAHHBIX C IENbI0 TOTYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITEILHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSI JJISI  PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUSIX;

OCO3HAHUE IIEHHOCTH HAY4YHOH JEeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO M
UCCIIEIOBATENBCKYIO AEATEIbHOCTh UHANBUYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U €amMoOOpa3OBaHUIO, K
AKTUBHOMY TIOJyYE€HHIO HOBBIX 3HAaHMM 1O OHOJOTMM B COOTBETCTBUHM C >KU3HEHHBIMU
MOTPEOHOCTIAMU.
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METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yNbTaTbl OCBOEHHUS Y4YeOHOro mnpenMera «buonorus» BKIHOYAIOT:
3HauYMMble JJI1  (OPMHUPOBAHUS  MHMPOBO33PEHUA  OOYYAIOIIMXCA  MEKIUCUUILIMHAPHbBIE
(MexnpeaMeTHbIe) 00ILEHayYHbIE TTOHITHS, OTPaXKaroUIUe 1IeJIOCTHOCTh HAyYHOU KApTUHBI MUpa
U crieuu(UKy METOJ0B MO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BELECTBO, SHEPIHUs,
ABJICHHUE, TPOIIECC, CUCTEMa, HayyHbId (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOpus, HWCCIEAOBAHME, HAONIOAEHHE, U3MEPEHHE, SKCIEPUMEHT U JPYTue); yHUBEpCAIbHbIE
yueOHble AeicTBUs (ITO3HAaBAaTENIbHbIE, KOMMYHUKATHUBHBIC, PEryJSATUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBaHue (PYHKIIMOHAIBHOW TPAaMOTHOCTHM W COLMAJIBHOM KOMIIETEHUMU OO0Yy4YaroIIUXCS;
CIIOCOOHOCTH oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE MEXIUCIUTUTMHAPHBIE,
MHUPOBO33pPEHUYECKUE 3HAHUA W YyHHUBEpCAJIbHbIE Yy4yeOHbIe JCHCTBUS B TIO3HABATEIBbHOU W
COLMAJIBHOM IIPAKTHUKE.

B pesynbrare wu3ydyeHuss OHOJIOTMM Ha YPOBHE CpeaHero oOumiero oOpa3oBaHus Y
oOyudaromierocsi OyayT cpopMHUpOBaHbI IMO3HABATEIbHbIE YHUBEpCAIbHbIE y4yeOHbIE IEHCTBUS,
KOMMYHUKATHBHbIE YHHMBEPCAJIbHbIE Yy4YeOHBbIE JCHCTBHUS, pEryJIsSTUBHbIE YHUBEpCAJIbHbIE
yueOHbIE IEUCTBUSI, COBMECTHAS JIEATEIbHOCTD.

MeranpenMeTHbIE Pe3yJbTaThl OCBOCHUSI MPOTpaMMBbl CpeaHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBiajgeHne yHUBePCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMU I€HCTBHSIMM:

1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITEILHO (OPMYJIUPOBaTh U aKTyalIU3UpOBaTh NpodJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh NP OCBOECHUM 3HAHUM MPUEMBI JOIMUECKOTO MBILIUIEHUS (aHaIu3a, CUHTE3a,
CpaBHEHUs, Kiaccuukamuu, oOOOLIEHUs), PacKpbIBaTh CMBICH OHOJOTMYECKUX TMOHATUN
(BBLAENIATH UX XapaKTepHbIEC IPU3HAKHU, YCTAHABIUBATH CBA3H C IPYTMMHU MOHITUIMH);

ONpEeNEeNATh LEeNH JAEITEeIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUM HX JOCTHXKEHUS,
COOTHOCHUTH P€3YJbTaThl I€ATEIbHOCTH C IOCTABIEHHBIMU LIEISIMH;

UCMOJIb30BaTh OWOJIOTMYECKUE MOHATUSA ISl OOBSICHEHHs (aKTOB U SBJICHUN KUBOU
HIPUPOJIBL;

CTPOUTB JIOTHUECKHUE PACCYKICHUS (MHAYKTUBHBIE, TE€YKTUBHBIE, [0 AHAJIOTUH), BBISABIATH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMaTPUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BHIBOJBI U
3aKJIFOYCHUS;

IIPUMEHATh CXEMHO-MOJEIbHBIE CPEICTBA IS IPEACTABICHMS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUI B HM3y4yaeMbIX OMOJIOIMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHM pa3HOro poja,
BBISIBJIEHHBIX B Pa3JIUYHbIX HTHPOPMALMOHHBIX HCTOYHUKAX;

pa3palaTeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIN3a UMEIOIINXCS MaTepHAIbHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBHE pE3YJIbTATOB LIEISM,
OLICHMBATh PUCKU NOCIECTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBAaTh W BBIIOJHATH pabOTy B YCIOBHUAX pEAIbHOr0, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJEICTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE MPU PEILIEHUH KU3HEHHBIX IPOOIIEM.

2) 6a30Bble HCCJIEA0BATEIbCKIE TeHCTBHS:
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BIIAJICTh HABBIKAMH YYEOHO-HMCCIEAOBATEIILCKOW M TPOSKTHOW NEeSATeTbHOCTH, HaBBIKAMU
pasperieHus: mpo0aeM, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSTEILHOMY TIOWCKY METOJIOB
pEIICHHS TPAKTHYECKUX 3a/1a49, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MIO3HAHMS;

WCIIOJIB30BaTh PA3IMYHBIC BUILI JCATEIHBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWS, €ro
WHTEPIpPETAlUY, TPeoOpa30BaHUI0 U NMPUMECHCHHIO B YYCOHBIX CHUTYaIUSAX, B TOM YHCIE TPHU
CO3aHUM YUCOHBIX M COIMATBHBIX TPOCKTOB;

dbopMHUpOBaTh HAYYHBIH TUI MBIIIJICHUS, BIAJIETh HAYYHOH TEPMHUHOJOTHEH, KITFOUCBBIMH
MOHATUSAMHU U METOJIaMH,

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM AEATEILHOCTH U
KU3HCHHBIX CUTYaITUsX;

BBISIBIISITH PUIMHHO-CIICACTBEHHBIC CBSA3H U aKTyaIM3UPOBATh 3a71a4y, BBIIBUTATh THIIOTE3Y
e€ pelleHHs, HAaXOIWTh apryMEHThI JUIS JIOKAa3aTeJIbCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh
napamMeTpbl U KPUTCPUH PEIICHMUS;

aHAJM3UPOBATH TMOJYYEHHBIC B XOJI¢ PEIICHUS 3a/Ja4d PE3yJIbTaThl, KpUTHYCCKU OIICHUBATH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IICJICHANPABIICHHBIN IMOMCK IEpEeHOCa CPEJCTB M CIOCOOOB JICHCTBHS B
podecCHoHaTBLHYIO CPEey;

yMETh  TMEPEHOCUTh 3HAHWS B  I[IO3HABATCIBHYIO W  TNPAKTHYCCKYIO  00JacTH
KU3HECATEITBHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTaTh HOBBIC HJIEH, TMpejiarath OPUTHHAJIbHBIE MOAXOABl M PEIICHUS, CTaBUTh
npo0OJIeMbI U 3a/1a4yH, JOIMYCKAIOIUE albTePHATUBHBIC PEIICHMUS.

3) paboTa ¢ unpopmManmeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGpOpMaIuu (TeKcTe y4eOHOro mocooOwus,
HAYYHO-TIOMYJISIPHOU JIUTEPAType, OMOJOTUYECKUX CIOBAPAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax JnaHHBIX, B MHTepHere), aHANMM3UpOBaTh HWHOOPMALMIO PA3IMYHBIX BHIAOB U (HopM
MPE/ICTaBIICHUS, KPUTUYECKU OIIECHUBATDH €€ TOCTOBEPHOCTHh U HETIPOTHBOPEUUBOCTH;

dbopMynHpoBaTh 3ampochl W TMPUMEHATH Pa3IMYHbIE METOJBI TPU TIOHCKE U OTOOpE
Ooumosiorudeckoi nHopMaru, He0OX0AMMOM ISl BBITIOJIHEHUS yIeOHBIX 3a/1a4,

MpUOOPETaTh OMBIT HCIOIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIIOIH30BAHUS PA3TUYHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO ~ BbIOMpATh ONTUMAIbHYIO (OpMY TPEACTABICHUS OHOJIOTHYECKOMN
uHdopmarmu (cxeMbl, rpadUKu, TUarpamMmbl, TAOJIUIIBI, PUCYHKU U APYTOE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBAa mpu paboTe ¢ OMOIOTHYECKOM
uHpopMaIeil: TPUMEHITh XUMHUYECKUE, (QU3MUECKHEe M MaTeMaTHYECKHE 3HAKH M CHUMBOJIBI,
dbopmynbl, abOpeBUATYpy, HOMEHKJIATYPY, HCIOJIB30BaTh H MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BIAJCTh HABBIKAMHU pACIIO3HABAHWS W 3alUTBl  WHpoOpMamuu, WHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIeHCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAIIMK BO BCeX cdepax >KU3HH, aKTUBHO YYaCTBOBATh B JIMAJIOTE
WIN JUCKYCCHU TI0 CYIIECTBY OOCYyXKIaeMoW TeMbl (yMEHHUE 3aJaBaTh BOIPOCHI, BBHICKA3BIBATH
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CY)KJIGHHsI OTHOCUTEIBbHO BBIMIOJHEHUS TIpeJjiaraeMoi 3ajlaud, YYUTHIBATb HWHTEPECHl W
COTJIACOBAHHOCTH MO3UIUN IPYTUX YYACTHUKOB AHAJIOTa UIH JUCKYCCUHN);

pacrio3HaBaTh HEBepOaIbHbIE CPEJCTBA OOIIECHMS], TOHUMATh 3HAUCHHUE COIMATbHBIX 3HAKOB,
MPEANOChUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CUTYyallud, yMETh CMSATr4aTh KOH(DJIUKTHI U BECTH
MIEPErOBOPHI;

BIIQJIETh PA3JIMUYHBIMH CHOcOOaMHu OOIIEHHS W B3aUMOJEHUCTBHS, MOHUMATh HAMEPECHUS
IPYTUX JIOACH, MPOSBISATh YBAKUTEILHOE OTHOIIEHHWE K COOECEHUKY U B KOPPEKTHOU (opme
(hopmMyIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO H3JIarath CBOIO TOUYKY 3pPEHHUSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB.

2) COBMeCTHAsI JIeSITeIbHOCTD:

MOHUMATh W HUCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAMBUIYyAIHHON pabOThI Npu
pelieHnu OUOJIOTHYECKOM MPOOJIeMbl, 00OCHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHHUS TPYHIOBBIX
dhopm B3auMOACHCTBUSI TIPU PEIICHUN YUeOHOM 3a/1auu;

BBIOMpATh TEMAaTHUKy M METOIbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIUX HHTEPECOB U
BO3MOXHOCTEM KaXKJI0T0 YJI€Ha KOJUIEKTUBA;

IPUHUMATH [IEJIM COBMECTHOM JEATETbHOCTH, OPTaHU30BBIBATh M KOOPIUHUPOBATH JCHCTBHUSI
no €€ JOOCTHKECHHUIO: COCTAaBJIATh IUIAH JEHCTBUM, pPACHpENesATh POJM C YYETOM MHEHMH
YY4aCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIaJIa M KAXKJIOTO YYACTHUKA KOMaHbI B OOIIUI Pe3ysIbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OIEHWBATh WIEU C IO3UIMH HOBU3HBI, OPUTHMHAIBHOCTH,
IPaKTUYECKON 3HAYNMOCTH;

OCYHIECTBIIATh TO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IUYHBIX CHUTYAIUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITH HHUITUATUBHBIM.

OBjaeHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH IeCTBUSIMH:

1) camoopraHu3anms:

UCIIOJIb30BaTh OWMOJOTHYECKHWE 3HAHMS MJis BBISBICHUS TMPOOJIeM M HMX pEHICHHS B
KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE M CMBICIOBBIE YCTAHOBKU B CBOMX
NEUCTBUSIX M TMOCTYNKAaX IO OTHOLICHHWIO K >KMBOM MHPHUPOAE, CBOEMY 30POBBI0 U 310POBBIO
OKpY’KarolIuX;

CaMOCTOSITEJIHO OCYIIECTBIIATh IMO3HABATENBHYIO IEATEILHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh W (GOPMYIHPOBAaTh COOCTBEHHBIC 3aJadyd B O00pa30BaTCIbHOW JIEATCIBHOCTH U
KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH PEIICHUS] MPOOJEMbl C YYETOM HMMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacmupsTh paMKH y4eOHOTO MPeMETa Ha OCHOBE JINYHBIX MPEANOYTECHUI;

JieJaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (DPOPMUPOBAHUIO U MPOSBICHUIO HIUPOKON 3PYAUIIMU B Pa3HBIX 00JAaCTIX
3HaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

27



NaBaTh OLIEHKY HOBBIM CHTYalHsM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTH, OLEHUBATH
COOTBETCTBHE PE3YJIBTATOB LIEISM;

BJIAJI€Th HaBbIKAMU MO3HABATEIBHOU PEPIIEKCUN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN U
MBICIIUTEIBHBIX MPOILECCOB, UX PE3YyJbTATOB U OCHOBAaHUM, MCIOJIb30BaTh MPHUEMBI pediekcuu
JUTSL OLEHKH CUTYalluu, BEIOOpa BEPHOI'O PELICHUS;

YMETbH OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3yJIbTaTOB JIEATEIbHOCTH;

3) npuHsATHE CeOST M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJbTaTOB JEATEIBHOCTH;

MPU3HABATH CBOE MPaBO U MPaBO APYIHMX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3yJabTaThl OCBOCHHS COJEpkKaHUsA ydeOHoro mpeamera «buomorus» Ha
yriayOJIEHHOM ypOBHE OPUEHTHPOBaHBI Ha obecredeHue npoduibHOro 00ydeHUs 00y4aromuxcs
ouosioruu. OHU BKIIIOYAIOT: CICIU(DUIECKUE 1T OMOJIOTHH HAYYHBIC 3HAHMS, YMEHUS U CIIOCOOBI
JEUCTBUI TI0O OCBOCHUIO, MHTEPIPETANMU U MPEOOpa30BAHUIO 3HAHUMN, BHUJIBI JEATEIBHOCTHU IO
MOJIYYCHUIO HOBBIX 3HAaHUW M HUX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TaKXKe€ B peajbHbIX
KU3HEHHBIX cuTyanusx. [IpeqMeTHbIe pe3ysbTaThl MPEACTABICHBI IO TOaM U3yUCHHUS.

[IpenmeTHble pe3yabTaThl OCBOCHHS yueOHOro npenmera «buonorus» B 10 Kaacce NOITKHBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE M POJU OMOJOTHMU B CHCTEME €CTECTBEHHBIX HAayK, B
(bOpMHPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB IPHUPOABI U PEIICHUH
po0JIeM paIMOHAILHOTO MPUPOJIONOIB30BaHMs, O BKJIa/€ POCCUNCKUX U 3apyOeKHBIX YUEHBIX B
pasBuTHE OMOJIOTHH;

BJIQJICHHE CHUCTEMON OHOJIOTMUECKHX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTUYECKME TEPMUHBI W MOHATUS (KHU3Hb, KJIETKA, OPraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpETyJISLUs, CaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTh, N3MEHYMBOCTh, POCT U PA3BUTHE),
Ooumonoruueckue Teopuu (kiaerounas Teopus T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HacneacTBeHHocTH T. Moprana), yuenust (H. . BaBunoBa — o mentpax
MHOTO00pa3usi M MPOUCXOXKJICHUS KYIbTYPHBIX PACTEHHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOT0 MOKOJICHUS], PACUICIUIEHUs, YACTOThl TaMET, HE3aBUCUMOro HacienoBaHusa I'. Mengens,
FOMOJIOTUYECKUX pAIOB B HaclencTBeHHON wu3MeHunBocTd H. W. BaBuiosa), npHUHIUIEBI
(KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMU HAy4YHOTO MO3HAHHUSI, MCHOJb3YyEeMbIX B OHOJOTMYECKUX
HCCIIEIOBAHUSIX )KUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHHE, HAOIIOACHUE, IKCIIEPUMEHT);

YMEHHUE BBIACISATh CYUIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4YHCJEe OakTepuil, TpubOB, pacTEeHHIA,
KUBOTHBIX U YEJIOBEKAa, CTPOCHUSI OPraHOB U CUCTEM OpPraHOB PAaCTEHUH, KMBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAEATEIbHOCTH, TPOTEKAIOIINX B OPraHU3MaxX pacTeHU, ’KUBOTHBIX U YeJIOBEKa,
OMOJIOrMYECKUX MPOIIECCOB: OOMEHa BelecTB (MeTabOIU3M ), MPEBPAILCHHS YHEPTUU, OPOKEHMUS,
aBTOTPO(HOTO U reTepoTPOHOr0 TUMOB NMUTaHUS, HOTOCUHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
raMeToreHesa, 3MOpuoreHe3a, NoOCTIMOPUOHATILHOTO PA3BUTHUS, PA3MHOXKEHHUSI, UHIUBU1YaTbHOTO
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pa3BuUTUsA oOpraHu3ma (OHTOT€HE3a), B3aUMOJICHCTBUSI TE€HOB, TETEPO3UCa, HCKYCCTBEHHOTO
oTOOpa;

YMEHHUE YCTAHABJIHMBATH B3aMMOCBSI3M MEXKIYy OpPraHOWIAMH KJICTKH W WX (QYHKIHIMH,
CTPOCHUEM KJICTOK Pa3HBIX TKaHEH M MX (QPYHKIIUIMH, MEXKAY OpraHaMH M CHUCTEMaMH OPTaHOB Y
pacTeHMWi, >KMBOTHBIX M 4YeJOBEKa M WX QYHKIHSIMH, MEXIY CHCTEMaMHU OPraHOB W UX
GyHKIUSAMHA, MEXIY STanmamMud OOMEHa BEIIECTB, ATalaMH KIETOYHOTO IMKIIAa U KU3HEHHBIX
IMKJIOB OpPraHW3MOB, OJTalamMu HMOPUOHAIILHOTO PAa3BUTHS, TE€HOTUIIOM U (PEeHOTHUIIOM,
benoTunoM u pakrTopaMu cpeabl OOUTaAHNUS;

YMCHHE BBIABIATh OTIMYUTEIBHBIC INMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC DPACTCHHIA,
KUBOTHBIX M YEJIOBEKA;

YMEHHUE KCIO0JIb30BaTh COOTBETCTBYIOIIME apTyMEHTBI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JIJIsl TOKa3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATUUYECKUX TPYIII;

yYMEHHE periaTh OMOJOTHYECKUE 3a/1auH, BBISBIATH MPUIMHHO-CICACTBEHHBIC CBSI3H MEKITY
UCCIICTYEMbIMU OMOJIOTUYECKUMH TIPOIIECCAMH M SBJICHUSMH, JIeJIaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHUU TOJTYUYCHHBIX PE3YJIbTATOB;

yMEHHUE BBHITIOJHATH JIaOOpaTOpHBIE M MPAaKTUYECKHE pPadOThl, COOJI0/AaTh MpaBWia TMPHU
paboTte ¢ yu4eOHBIM U JTabopaTOPHBIM 000PY/I0BAHHEM;

YMCHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh MX OSKCICPHUMCHTAIBHBIMUA CPEJICTBAMH,
dbopmynupys 11eTb UCCIeI0OBAHUS, AaHATM3UPOBATh IMOJYYCHHBIC PE3yJIbTAaThl U JIeJaTh BHIBOIBI,

YMEHHE YYacTBOBaTh B Y4YEOHO-HMCCIEAOBATENbCKOW padoTe 1o OMOJIOTHH, SKOJIOTHH U
MEJUIIMHE, TPOBOJUMONM Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, U MYOJIUYHO TPEACTABIATH
MOJIYYE€HHBIE PE3yJbTaThl HA YYCHUUYECKUX KOHPEPECHIIHSIX;

yYMEHHE OLIEHUBATh 3TUYECKHE ACTIEKThl COBPEMEHHBIX HMCCIEAOBaHUI B 00JaCTH OMOJIOTHUH
U MEAUIMHBI (KJIOHUPOBAHME, HCKYCCTBEHHOE OIUIOJOTBOPEHME, HAIPaBIEHHOE H3MEHEHUE
reHOMa U CO3/IJaHHE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp OymyIieil mpoecCHOHANBbHON NeATEeIbHOCTH B
00JacTi OMOJIOTUHU, MEIUIIUHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH, CEIBCKOTO XO35SHUCTBA, MUILEBON
MIPOMBIIINICHHOCTH, YTIYOJIATh MO3HABATEIbHBIM UHTEPEC, HATIPABICHHBIA HA OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIECH MPOodecCHr U MPOJIOHKEHUE OMOJIOTHUECKOTO 00pa3oBaHUs B OpraHHU3aAIUSIX
cpeaHero nmpodecCHOHAIBHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenmeTHbIe pe3ynabTaThl OCBOCHHS yueOHOTO Tipenmera «buonorus» B 11 Knacce MOIKHBI
OTpaXkaTh:

c(hOpMHPOBAHHOCTh 3HAHWUN O MECTE W POJU OMOJIOTHUU B CHCTEME €CTECTBEHHBIX HAyK, B
(bOpMHpPOBAaHUY COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpaA, B TIO3HAHWU 3aKOHOB
MPUPOABl U PEUICHUU SKOJOTUYECKUX MPOOJIEM UYeIOBEUeCTBa, a TaKXKE B PEHICHUH BOMIPOCOB
PaIMOHAILHOTO MPUPOIOTIONB30BaHMs, U B (DOPMHUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MIPUPOJIE,
oOlIlleCTBY, YETOBEKY, O BKJIaJ€ POCCUUCKUX U 3apyOCkKHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
OHOJIOTHH;

YMEHHUE BJIAQJETh CUCTEMON OWOJOTMYECKHUX 3HAHWW, KOTOpas BKIIIOYAET OMpPEACICHHUS |
MOHUMAaHUE CYIIHOCTH OCHOBOIIOJATAOIINX OWOJIOTHYECKUX TEPMUHOB W TIOHATHHA (BHI,
sKocuctema, Ouochepa), Ouonmornueckue Teopun (dBosonMoHHas Teopuss Y. [lapBuna,
CUHTeTHYecKasi Teopust 3Bomrormu), yueHus (A. H. CeeproBa — o MyTsSX W HaAMpaBICHUSIX
sBomtonnu, B.M. Bepuaackoro — o 6uocdepe), 3akonbl (reHeTudeckoro pasHoBecust k. Xapau u
B. Baitnbepra, 3apoasimieBoro cxojacta K. M. baspa), npasuna (mMunumyma lO. JluOuxa,
AKOJIOTUYECKOM MUpaMuIbl SHEPTUH ), TUnoTe3bl (runote3a «mupa PHK» V. I'unbepra);
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YMEHHE BIAJECTh OCHOBHBIMH METOJAaMH HAyYHOTO I[IO3HAHUSA, WCIONb3yEeMbIMH B
OMOJIOTUYECKUX HCCIACAOBAHUSAX KUBBIX OOBEKTOB M JKOCHCTeM (ONMHCaHWe, W3MEpEHHe,
HAOJIOICHHUE, DKCIIEPUMEHT), CIOCOOAMU BBISBICHUS W OICHKA AHTPOTOTEHHBIX M3MCHCHHHA B
pUpO/IE;

YMEHHUE BBIJCISTh CYIIECTBEHHBIC TPU3HAKUA: BHUIOB, OMOTEOICHO30B, DJKOCHUCTEM W
ouocdepsl, CTAOMIM3UPYIONIETO, JBIKYIIETO U Pa3pbIBAIONIETO €CTECTBEHHOr0 0TOO0pa,
AJJTOTIATPUYECKOTO M CUMIIATPHYECKOT0 BHUI000Pa30BaHUs, BIUSHHS ABUXKYIIUX CHUJI DBOJIIOIIUU
Ha TeHO(MOH TOMYJISAIUHU, MPUCITIOCOOJICHHOCTH OPTaHM3MOB K Cpeie OOWTaHWsI, YepeIOBaAHHMS
HaIPaBJICHUH 3BOJIIOINH, KPYTOBOPOTA BEIIECTB U MTOTOKA SHEPTHH B IKOCHCTEMAX;

YMCHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXKY MPOIECCAMU IBOJIOIHH, IBIKYIIIUMH CHJIAMU
aHTPOIIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX JKOCHUCTEM H TMPHUCIOCOOJICHUSIMH K HHM
OpraHU3MOB;

YMCHHE BBISBIIATh OTIMUUTEIBHBIC TPU3HAKH KUBBIX CUCTEM, MPUCITOCOOJICHHOCTh BHJIOB K
cpene oOuTaHWs, aOMOTHYECKUX W OWOTHYECKHMX KOMITOHEHTOB SKOCHCTEM, B3aMMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOTIOTEHHBIX U3MCHCHUH B IKOCUCTEMaX CBOCH MECTHOCTH;

YMEHHME HCII0JIb30BaTh COOTBETCTBYIOIIUE APTyYMEHTHI, OMOJOTHYCCKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JUIS JIOKAa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHUCTEMATHYCCKHX TPYIII,
B3aMIMOCBSI3U OPraHW3MOB M CpeJlbl OOWTaHUS, CAMHCTBA YEJIOBCYCCKUX pac, HEOOXOIUMOCTH
COXpaHECHHUS MHOT000Opa3usi BUIOB M DKOCUCTEM KaK YCIOBHS COCYIICCTBOBAHHUS IMPHUPOILI H
YeJI0OBEUSCTBA;

YMEHHE periaTh OMOJOTHYCSCKUE 33/1auH, BBISBIIATH MPUUYUHHO-CICACTBCHHBIC CBSI3H MEKITY
UCCIIElyeMbIMH OHOJIOTUYECKUMHU MPOIECCAMU U SIBJICHUSMU, J€laTh BBIBOJbBI U MPOTHO3BI Ha
OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJNHATH JabOpaTOpHbIE W MpaKTHUECKUe paboThl, COOMI0JATh MpaBwUiia NpU
paboTe ¢ yueOHBIM U TabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HX OKCHECPUMEHTAIBHBIMU CPEJCTBAMH,
bopMynupys 11e]Ib UCCIIEIOBAHUS, aHATHU3UPOBATH MOJYyUYEHHBIE PEe3yJIbTAThI U JIeJaTh BBIBOIbI;

yMEHHE YYacTBOBAaTh B Y4YeOHO-HCCIICJIOBATEILCKOW pabdoTe MO OWOJOTHH, DKOJOTHU U
MEIUIIMHE, MPOBOJUMOIN Ha 0a3ze MIKOJBHBIX HAayYHBIX OOIIECTB, W IMyOJUYHO MPEACTABIATH
MOJIYYCHHBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(PEPEHITUSX;

YMEHHE OIICHHBATh THUIOTE3bl M TEOPUH O TMPOUCXOKICHUHM >KH3HU, YEJIOBEKa U
YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUAX W CIOCO0axX NPENOTBpAIICHUS TI00ATbHBIX
M3MEHEHU B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyaymiel mMpoecCuOHATBHON NeATeIbHOCTH B
00nacTy OMOJIOTHH, SKOJIOTUH, TPUPOIONOIH30BAHMUS, MEIUITUHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPHH, CEITHCKOTO XO3SHICTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIIYOJSITh MO3HABATEIbHBIN
WHTEPEC, HAMPaBJICHHBIA Ha OCO3HAHHBINM BHIOOP COOTBETCTBYIOMIEH TIpodeccHu u MpoI0IKEHNE
OMONOTHYECKOTO O00pa30oBaHUs B OPraHU3alUSIX CPEJHEro NPO(ECCHOHATHLHOTO W BBICIIETO
00pa3oBaHMsI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB 1
Kontpoabnbie | Ipaktuyeckne | (uuppoBbie)
n/n TeM NMPOrpamMMbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
1 buonorus kak Hayka 1
9 JKuBrle cucTeMbl U UX 5
W3y4CHUE
3 Buosorug xierku 2 0.5
XUMH4ecKast Opraiu3alus
4 P t 10 1
KJIETKHA
) Crpoenue u GyHKINU KIETKU 8 2
OOMEeH BeIECTB U
6 MIPEeBpAIlEHUE SHEPTUN B 9 1
KJIETKE
- Hacnencrsennas nndopmanus 9 05
Y PEAIn3aIys €€ B KIETKE '
8 JKU3HEHHBIN UK KIETKH 6 1
CrtpoeHue u KIIAU
9 P Pyn 17 15
OpraHU3MOB
PasmHOKeHne u pa3BUTHE
10 P 8 15
OpraHU3MOB
I'eneruka — Hayka o
11 HACJIECTBEHHOCTH U 2 0.5
M3MEHYUBOCTH OPTaHU3MOB
3aKOHOMEPHOCTH
12 P 10 1
HaCJIEICTBEHHOCTH
3aKOHOMEPHOCTHU
13 P 6 1
U3MEHYNUBOCTH
14 I'eHeTnka yenoBeka 3 0.5
15 Cenexuus OpraHu3MoB 4 1
Buorexuonorus u
16 4
CHUHTETHYECKAS OMOJIOTHS
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO HACOB I10
1 102 0 13

[TPOTPAMME
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11 KUIACC

KoaungecTBo 4acoB DJIeKTPOHHBbIE
HaunumenoBanue
Ne (uudpossbie)
pa3iesioB U TeM KourpoJububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NpOrpamMmblI padoThI padoThI
pecypchl
1 DBOIOINMOHHAS 9 1 bu6mmoreka [{OK
OHoJIOrus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHue u
2 a3BUTHE XU3HU HA 9 0.5 bubmmorexa [TOK
p ' https://m.edsoo.ru/7f41cc74
3emite
3 Opranu3mMel U 5 1 bubnuotexa [JOK
OKpyKaromas cpenia https://m.edsoo.ru/7f41cc74
CooOmrecTBa 1
4 JKOJIOTUYECKHE 9 bubmmorexa TTOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bu6moreka [IOK
5 P 2
C3CPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 55
YACOB I10 ITPOT'PAMME '
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

Kontp-
ble
padoTsI

paxr-
ue
padoThbI

Jara
M3y4eHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMInieKcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTeMBI U UX CBOMCTBA

YPOBHeBaﬂ opraHHU3alua )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIIETKU.
Kiterounas teopust

MeToasl MOJEKYISIPHON U KIETOYHON
ouonorun. [Ipaktuueckas pabora
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomarorpadusi, snekTpodopes,
muddepeHnnaibHoe HeHTPUPYrupoBaHue,
[T1IP)»

0.5

XUMHYECKUNA COCTAB KJIETKU

MuHepabHbIC BEIIECTBa KIETKH, UX
OunosiornyecKasi pojb

Opranuyeckue BelecTBa KJIeTKH — OEIKU.
JlaGopaTtopHnas pabora «OO0HapyxeHHE
OEJKOB C TOMOIIIbIO KAY€CTBEHHBIX
peaxkuuin»

0.5

CaoiicTBa, kinaccudukanus u GyHKIUN
0enKoB

10

OpraHI/I‘ICCKI/IC BCIIECTBA KIICTKH —
YTJI€BOAbI

11

OpraHI/I‘ICCKI/IC BCIICCTBA KIICTKU — JIMIIMbI

12

Hyxneunoseie kucnotsl. JIHK u PHK.
JIabopatopHas pabota «MccnenoBanue
HYKJICMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JINYHbIX OPraHU3MOB»

0.5

13

Crpoenue u ¢pyukiuu ATD. [Ipyrue
Hykneosuarpudocdars (HTD)

14

CexBenupoBanue [JHK. Metoasl reHOMUKH,
TPaHCKPUIITOMUKH, IIPOTEOMUKHU

15

Metozpl CTpYKTYpHOU OHOJIOTHH

16

THIbl KIETOK. HpOKapI/IOTI/I‘{CCKaH KJICTKa

17

CrpoeHune syKapuOTHYECKOM KIIETKH.
[Ipaktuyeckas pabdora «3yueHne cBONCTB
KJIETOYHOI MeMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KJIETKU
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OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.
[Ipaktuyeckas padora «M3yuenue

19 JBUKCHHUS [IUTOTUIA3MbI B PACTUTEIHHBIX 05
KIIETKaX»

[TosryaBTOHOMHBIE OPTraHOU/IBI KIICTKU:

20 MUTOXOHAPHUH, TuTacTUABL JlabopaTtopHas 05
pabota «MccrenoBanue mia3mMosn3a u '
JETIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

21 HememOpanHbIie OpraHOu/Ibl KIETKA

22 Crpoenvnie u GyHKIUH sIIpa
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK

93 sykapuoT. Jlaboparopnas pabota 05
«M3ydenue cTpoeHus KJIETOK Pa3InIHbBIX '
OpraHUu3MOB»

ACCUMWISAIIHAS U TUCCUMIISAIINS — JIBE
CTOpOHBI MeTabom3Ma. Turer oOMeHa

24 BemiecTB. JIJaboparoprast padota «M3ydeHune
KaTaJIMTHIECKOI aKTUBHOCTH (DEPMEHTOB
(Ha mpUMepe aMIJTa3bl WK KaTalla3bl)
depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOuHOTO MeTabonuima. JlabopaTopHas

25 paborta «3yuenune ¢pepMeHTAaTHBHOTO 0.5
paciueryieHus IepoKCcuaa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpHl U OCNKU-UHTUOUTOPBI

27 ABTOTpOGHBIN THIT 0OMEHA BENIECTB

28 doTtocuHTE3
XemocuHtes. JJaboparopHas padota

29 «CpaBHeHHe mpo1ieccoB GOTOCUHTE3a U 0.5
XEMOCHHTE3a»

AnasrpoOHbIe Opranu3Mbl. Buabl 6poskeHus.

30 JIaboparopHas pabota «CpaBHeHHE
MIPOLIECCOB OPOIKEHUS U IbIXaHUS

31 AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYECKOro ooOMeHa
DHeprus MeMOpaHHOTO TPaIUeHTa

32 npoToHOB. CunTe3 AT®: paboTa MpOTOHHON
AT®-cuHTa3bl

33 Peaknuu MatpuyHOro cMHTE3a

34 Tpanckpunuus — matpuussiii cuTe3 PHK

35 Tpancisuus u e€ 3ranbl

36 Koauposanue amuHOkHCHOT. Postb pubocom
B OMocHHTe3e Oenka

37 Opranuzanus reiomMa y IpoKapuoT u
9YKapHOT

38 MonexymsipHble MEXaHU3Mbl SKCIIPECCUN
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T'€HOB Y 3YKapHuoT

Bupycsl — BHeKseTOUHBIE (POPMBI KU3HU U

39 oOnuratHelie napa3uThl. [IpakTuaeckas 1 0.5
pabota «Co3ianre MoJIesId BUPYCa

40 Bupycusle 3a0051€BaHUS YeIOBEKa, 1
KUBOTHBIX, PACTCHUI

41 HanorexHosioruu B OUOJIOTHN U MEIUITUHE

42 JKu3HeHHBIN HUKII KIETKHA 1

43 Martpuunsiii cunte3 JJTHK
Xpomocowmsl. JTaboparopras pabota

44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOIIpernapaTaxy»

45 Jlenenue KIETKH — MHTO3 1
Tunel kneTok. KapuoknHes U HUTOKUHES.

46 JlabopaTtopHnas pabota «Habmoaenne 1 05
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus >KM3HEHHOTO 1MKJIA KJIETOK

48 Opranu3M Kak eIMHOE 11eJI0e 1

49 Txanu pacrenuii. JlJabopatopHas padora 1 05
«/3yueHne TKaHel pacTeHUiD» '
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 JlaboparopHas padoTa «/3yueHue TkaHei 1 0.5
AKUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBMKEHHE OpTraHU3MOB

54 [Tutranue opraHu3MoB

55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX. 1
[TumeBaputenpHas cucTeMa 4eJoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U 1
YenoBeKa

58 TpaHcHopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas crcTema Mo3BOHOYHBIX 1
KHUBOTHBIX U YeJIOBEKa

60 Brigenenue y opranusmMoB 1

61 3amura y opraHusMoB 1

62 NMMyHHas cuctema uenoBeka 1

63 Pa3npaxxuMocTh 1 perynsanus y opraHu3mMoB 1

64 I'ymopainbHas peryasius 1 SHI0KpUHHAsS 1
crcTeMa JKUBOTHBIX M YelloBeKa

65 @DopMBbl pa3MHOKEHUS OPraHU3MOB 1
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66

ITonoBoe pa3MHOXeHUE

67 Meiio3
I'amerorenes. O0pa3oBaHUE U Pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas pabora 1 05
«M3y4ueHne cTpOoCHHUS MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpPOIIpEnapaTax»

69 NunuBuayaibHOE pa3BUTHE OPraHU3MOB — 1
OHTOI'€HE3

70 3akyajKa OpraHoB U TKaHEH U3 1
3apO/IBIIICBBIX JTUCTKOB
Poct u pa3zButue xxuBoTHBIX. JlabopaTopHas

71 paboTta «BbIsiBIEHNE IPU3HAKOB CXOJICTBA 1 0.5
3apO/IBIIIIeH TO3BOHOYHBIX JKUBOTHBIX)
Pa3zmHOXeHue 1 pa3BUTHE paCTCHUM.

72 JlaboparopHas pabota «CTpoeHHe OpraHoB 1 0.5
Pa3MHOKCHHSI BBICIIIHX PACTCHHIND)

73 HcTopus CTaHOBIICHUS ¥ Pa3BUTHUS T€HETUKH 1
KaK HayK{
OCHOBHBIE IOHSATHS U CHMBOJIBI T€HETHUKH.

74 JlabopaTtopHnas paborta «JIlpo3odmuia kax 1 0.5
00BEKT TEHETUYECKUX UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACIIEOBaHUS TTPU3HAKOB.
MoHoTHOPHIHOE CKPEITUBAHHE.

75 [IpakTruueckas padota "U3yuenue 1 0.5
pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeniuBanus y Apo30duibr"

76 [{uTonornyeckue 0CHOBBI MOHOTHOPHIHOTO 1
CKpEITUBaHUS

77 AHanusupyrolee ckpenupanue. Hemonnoe 1
JIOMUHUPOBaHUE
JurunbpuaHoe ckpemuBanue. [IpakTudyeckas

78 pabota «/3yueHue pe3yabTaToB 1 0.5
JUTUOPUTHOTO CKPEUTUBAHUS Y APO30(PUIBD)

79 [{uTonornyeckre OCHOBBI TUTHOPHUTHOTO 1
CKpEITUBaHMS

80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 1

81 XpOMOCOMHasl TEOpUs HACIIEICTBEHHOCTH 1

82 I'eneruka moina 1

83 I'enoTun Kak 1eJIOCTHAsI CUCTEMA 1

84 I'eHeTnyeckuii KOHTPOIIb PA3BUTHS 1
pacTeHHi, )KUBOTHBIX U YeJIOBEKa

85 N3MeHunBOCTD NMpU3HAKOB. Buibl 1
W3MEHUYHBOCTH

86 Mo nudukanroHHas U3BMEHYHUBOCTh 1

87 BapuarmonHslii psa v BapualiuoHHast 1 0.5

kpuBas. JlabopaTopHas pabora
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«HccnenoBanne 3aKOHOMEPHOCTEN
MOIM(UKATUOHHON N3MEHUYNBOCTH.
[TocTpoeHne BapHallMOHHOTO PsiAa U
BAPUALIMOHHON KPUBON»

88

I'enoTunmyeckas N3MEHUYNBOCTb.
KoMOunaTuBHast H3MEHYHUBOCTD

89

MyranroHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTtanuu y
po30¢uIiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTal[MOHHOIO IIPOLIECCa.
OnureHeTHKa U STUT€HOMUKA

91

I'enernka yenoBeka. [IpakTudeckas padora
«CocTaBieHUE U aHAIH3 POJJIOCIOBHO

0.5

92

MeTtoasl MEUIIMHCKOM T'€HETUKUA

93

3Ha“IeHI/I€ MeﬂHHHHCKOﬁ TCHCTHUKU B
Hpe)IOTBpaIIIeHI/II/I " JICHCHUHU IT'CHECTHUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE IOHATHUA CCJICKIINU.
JlabopaTtopHas paborta «3ydenne copToB
KYJIbTYPHBIX PACTEHUH U MTOPOJ JOMAIIHUX
KUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON PabOTHI.
JlabopaTtopHas pabota «3y4yeHune MeTo10B
CEJIEKIIMU PACTECHUI

0.5

96

JloCTHXKEHUS CENEKIIUU PACTEHHUI 1
#UBOTHBIX. [IpakTHueckas pabora
«IIpuBHUBKa pacTeHU»

97

CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHUE
TeHETUYECKUX PECYPCOB

98

buoTtexHonorus kak Hayka v OTpacib
npousBojicTBa. [IpakTuueckas padota
«U3yueHne 00bEKTOB OMOTEXHOJIOTHUIY

0.5

99

OCHOBHBIE HAIIPABJICHUSI CHHTETUYCCKOM
OHOJIOTUH

100

XpOMOCOMHaH W I'CHHAsA WHXKXCHECPUA

101

MeauiacKue OMOTEXHOJIOTUU

102

PesepsHriit ypok. [ToBTOpenue, 06001ieHue,
cucTeMaTH3aIlHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

135
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INOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KoauuecTBo yacos DJIeKTPOHHBIE
Ne - -
0 Tema ypoka KOHTP HpaKT I[aTa III/I(i)pOB]:Ie
n/n Bcero bie ue H3Y4YeHH S o0pa3oBaTe/ibHbIE
pa6oThl padoThI pecypcbl
" bubnuorexa [JOK
1 C) 1 7.09
BOJHOTHI H METOARE €€ H3yHCHIA https://m.edso0.ru/863ea20e
9 WcTopus pa3BuTHs NpeacTaBiIeHU 00 1 14.09 bubnuorexa [JOK
3BOJIIOLIUH ' https://m.eds00.ru/863e9570
bubmmoreka [{OK
3 M 1 21.09
HKPOIBOIONHA https://m.edso0.ru/863e9cle
[Tomynsanust Kak seMeHTapHast euHUIA
4 BHJ1a U ABOJtonMU. JlabopaTopHas pabora 1 05 58,09 bubnuorexa [JOK
Ne 1 «CpaBHeH¥ue BHIOB TIO ' ' https://m.eds00.ru/863e99c6
MOP(HOIOTHIECKOMY KPUTEPHIO»
JIBuoKymiue cuibl (3IeMEeHTapHbIe bubnuoreka [JOK
5 1 5.10
(akTOpPbI) SBOIOIHIH https://m.edsoo.ru/863e9da4
bu6moreka [IOK
E i 1 12.10
6 CTCCTBEHHBII OTOOP H Cro opMEl https://m.edso0.ru/863e9ed0
Pe3ynbTaThl HBOIIONMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pazoBanue. JlaboparopHas padota 1 05 19.10 bubnuoreka [IOK
Ne 2 «Omnucanue nmpucroco0IeHHOCTH ' ' https://m.edsoo.ru/863e9fde
opranu3Ma 1 €€ OTHOCUTEIILHOTO
Xapakrepa»
bu6mmoreka [JOK
8 H 1 26.10
AUPABIICHILL H TyTH MARPOSEOIIONHH https://m.edso00.ru/863e9cle
9 Heo6parumocTts 3BOTIONNH 1
10 Hctopus xu3Hu Ha 3emMiie U METObI €€ 1
W3Y4EHUS
11 ['urioressl NpOUCXOKIACHUS )KU3HU HA 1 bubnunorexa [JOK
3emuiie https://m.edsoo.ru/863ea5a6
12 PazBuTue *u3Hu Ha 3emMiie 10 3pam U 1 bubnuoreka [JOK
Mepuoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tarbl FBOJTIOLUN
PacCTUTENHHOTO U KUBOTHOTO MUDA. Bu6 10K
noIMoTeKa
13 IT 6ota Ne 1 «U1 1 0.5
PAIFTIHCCKL pabota « 3¥quHe https://m.edsoo.ru/863ea8hbc
HCKOIAEMBIX OCTATKOB PACTEHUN U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasi CUCTEMa OPraHUuYeCKOTo 1 bubnmoreka [JOK
MHpa https://m.edso0.ru/863ea48e
bu6mmoreka [JOK
15 C) 1
BOJIOLIHA HEIOBEKA (AHTPOTIOreHEs) https://m.edsoo.ru/863eac2c
16 JiBuokymue cuibl ((haKkTopsl) 1 bubmuoreka [JOK

aHTpPOIIOTeHE3a

https://m.edsoo.ru/863ead44

38



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

17 OcHOBHBIE CTaJANH 3BOJIOLINH YEIOBEKa 1
18 UYenoBeueckue packl U NPUPOJIHbBIC 1 bubnmoreka [JOK
aZanTalnuy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O000IICHHE 110 TEME
19 «BO3HHUKHOBEHUE U Pa3BUTHE KU3HU HA 1
3emue»
20 DKOoJIOTHS KaK HayKa 1
21 Cpenpl 0OMTaHHS U SKOJIOTUYECKHE 1 bubnuorexa [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Abunotnueckue pakropsl. JlaboparopHas
pabota Ne 3. «Moposornueckne
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 1 05 bubnuorexa [JOK
oburtanus». JlabopatopHas padora Ne 4. ' https://m.edsoo.ru/863eb10e
«BrusiHUE cBETa HA POCT U PA3BUTHE
YEpPEHKOB KOJIEyCa
bubmmoreka [IOK
23 b 1
HOTHHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKH
24 nonyssinud. [IpakTudeckas padora Ne 2 1 05
«[ToacuéT MIOTHOCTH MOMYJISIU '
pPa3HBIX BUJOB PACTCHUIN
bu6mmoreka [IOK
25 Coo0 —0 1
OODIIECTRA OpramHsMon MOHEHOS https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
26 C) 1
KOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) httos://m.edsoo.ru/863ebA46a
OcHoOBHBIE TIOKa3aTeNN SKOCUCTEMBI.
27 Dxojornueckue nmupamuasl. CBOMCTBA 1 bubmorera [IOK
DAMIARL https://m.edsoo.ru/863eb5fa
skocucteM. CyKueccus
28 [IpupoaHbIE 2KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
buocdepa — rimodanpHas s3kocucTeMa bubnuoreka [JOK
30 1
3emun https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuorexa [IOK
31 1
orocdepbl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Onochepe 3eMiu 1
33 CocymiecTBoBaHUE MTPUPOBI U 1 bubnunoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O0600IIEHIE TEMBI
34 «Coo011ecTBa U IKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* buonorus. buonoruueckue cucremsl u npoueccsl, 10 knace/ TepemoB A.B., [letpocoBa
P.A., O0mectBO ¢ orpanndeHHoi oTBeTcTBeHHOCThI0 « MOl MHEMO3MHA»

* Tepemon A.B., [Tetpocosa P.A. buonorus. buonornueckue cuctemsl u npoueccsl. 10
kiacc. M.- Muemo3una 2022

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* MULTIMEDIA — nonnepxka kypca «O01mast OM0I0Tusi»;
+ Jlabopatopus KJIETKA; Meroanueckue matepuaiibl: COOpHUK HOPMATUBHBIX

nokymeHToB. buonorus /Coct. 3.J1. Jlnenpos, A. I'., ApkanbeB. — M.: JIpoda, 2010

Cnucok JiuTepaTypsbl 1Sl YYUTEJIS:
* baryeB A.C., 'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioil cripaBOUHUK ISl

IIKOJIBHUKOB M MOCTynaromux B By3sl. — M.: J[Ipoda, 2011

* bonrosa U. B. Coopnuk 3aaa4 mo OO111ei 0MONIOrHuy s TOCTYNAIONINX B BY3bl. — M.:
«Onuke 21Bex» «Mup u o6pazoBanue», 20123

* Kosznosa T.A., Kyumenko B.C. buonorus B Tabnuiax 6-11 kinaccel. CipaBouHoe

nocobue. — M.: [Ipoda, 2010

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

www.bio.1lseptember.ru - razera «buonorus - npunoxeHue K «1 ceHTIOps»
Www.bio.nature.ru - HaygHbIe HOBOCTH OHOJIOTHH

www.edi0S.ru - DiI0cC - HEHTP AMCTAHIIMOHHOTO 00pa30BaHHUS
www.km.ru/education - YaeOHble MaTepuaibl U ClioBapu Ha caiite «Kupuiut u
Medoamii»

http://school-collection.edu.ru Enunas xosuteknus mudpoBbIX 00pa30BaTSIIbHBIX
pecypcos.

http://window.edu.ru/ Equnoe okHO gocTyna k 00pa3oBaTeIbHBIM pecypcam
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