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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHoMy mpeametry "buosorus" (mamee - Ouojorusi) Ha ypOBHE
cpenHero oo6mero oOpasoBaHUs pa3paboTaHa Ha OCHOBe DeAepabHOro 3aKOHa OT
29.12.2012 Neo 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanuny, ®I'OC COO,
Konnenmuu npenogaBanusi yueOHOro npeaMera «buosorus» u OCHOBHBIX IMOJIOKEH U
dbenepanbHOil paboueii MporpaMMbl BOCTIUTAHUS.

VYueOnbiii npenmer «buonorus» yrinyonénnoro ypoHs uzyuyeHus (10—11 kmaccer)
SBJISIETCS OJIHUM W3 KOMIIOHEHTOB TMpeaMeTHOM oOnactu «EcTrecTBeHHO-Hay4yHbIE
npenmetb». CornacHo nonoxeHussM @I'OC COO npoduibHble yueOHBIE MPEAMETHI,
u3ydyaemble Ha yriayOJIEHHOM YpOBHE, SBISIIOTCS crocoOoMm nuddepeHuanmu
oOydyeHUss Ha YPOBHE CpEJHEro oOIero oOpa3oBaHUS W MPU3BaHBI 00ECTICUUTH
IPEEMCTBEHHOCTh MEXTY OCHOBHBIM o01uMm, CpeIHUM o0IIUM,
cpeaHuM MpodeCCUOHANIBHBIM U BBICITUM 00pa3oBaHHEeM. B To ke BpeMsi Kaxablil U3
ATUX Y4E€OHBIX MPEIMETOB JOJKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pEIIeHUE
o0pa3oBaTeIbHBIX, BOCIHUTATCIBHBIX W  Pa3BUBAIONIUMX  3a7ad, CBS3aHHBIX C
npodopueHTalueir oOy4aromuxcs W CTUMYJIUPOBAaHHUEM HWHTEpeca K KOHKPETHOM
o0JlacTU HAyYHOTO 3HAHMS, CBSI3aHHOTO C OHOJIOTHEH, MEIUIIMHON, SKOJOTHEH,
TICUXOJIOTHEH, CTIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydyeb6HOMY mnpenmery "buosnorus" gaét mpeacTaBieHUE O IEIH U
3ajlayax wu3ydeHus yudeOHoro mpeamera «buosorus» Ha yriyOnEHHOM YpOBHE,
ompejensieT  o0s3aTenbHOEe  (MHBApHMAHTHOE)  MPEAMETHOE  COJAEp)KaHue, €ro
CTPYKTYpHUpPOBAaHHE IO pa3jeiiaM U TeMaM, paclpeleseHue Mo KiaccaMm, PEKOMEHIyeT
MOCIIE/IOBATENIbBHOCTh M3Y4YeHHUs y4eOHOro Marepuana ¢ Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU y4eOHOTO MpOoIecca, BO3PACTHBIX OCOOEHHOCTEM
oOydaromuxcsa. B nmporpammMe mno 6uosoruu peann3oBaH MPUHIINI IPEEMCTBEHHOCTH C
U3ydeHrneM OWOJIOTMHM Ha YpOBHE OCHOBHOI'O OOIIero oOpas3oBaHHs, Ojarojaps demy
POCMATPUBAETCS HAMPABIEHHOCTh Ha TMOCIEAYIONIee pPAa3BUTHE OHOIOTHUYECKUX
3HAHHM, OPUEHTHUPOBAHHBIX Ha (JOPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHHUS, TPEICTAaBICHUA O 370pOBOM 00pa3e KU3HMU, Ha
BOCIIUTaHUE OEPEKHOT0 OTHOUIEHUSI K OKpYKarolllel NpupoaHout cpene. B mporpamme
mo OWOJOTMU TaKXKe MOKa3aHbl BO3MOXKHOCTH yueOHoro mpenmera «buonorus» B
peamuzaiuu ~ TpeboBanuit  OI'OC  COO Kk  [JIaHUPYEMBIM  JIUYHOCTHBIM,
METanpeJMETHBIM H TPEIMETHBIM pe3yibTaTaM oOy4deHuss U B (HOPMHUPOBAHUH
OCHOBHBIX BHJIOB yU4€OHO-TIO3HABATEIHHON JEATEIHHOCTH O0YYAIOIINXCS MO OCBOCHUIO
coJiep>KaHusl OMOJIOrMYECKOro 00pa30BaHUs Ha YPOBHE CPEIHEro 001ero oopa3oBaHus.

VYueOnpiii mpeamer «buonorus» Ha ypoBHE cpemHero oOmero oOpa3oBaHUS
3aBepIaeT OMoJOTHYecKoe 00pa3oBaHKe B MIKOJIE M OPUECHTUPOBAH HA PACHIUPEHHE U
yriyOJieHue 3HaHW OOydYarolmuxcs O >KUBOM MPUPOAE, OCHOBAX MOJICKYJSIPHOW H
KJIETOYHON OWOJIOTUH, AMOPHOJOTUU W OHOJIOTMH Pa3BUTHS, TCHETHUKH, CEIEKIIHNH,
OMOTEXHOJIOTHUH, IBOFOIIMOHHOTO YICHUS U IKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorus» Ha  yriayOJE€HHOM  YpOBHE
OpPUEHTHPOBAHO HA TOJATOTOBKY OOyYaloImMUXCd K TMOCJIEAYIOIIEMY MOJIYy4YECHHIO
OMOJIOrM4ecKOro o0Opa3oBaHus B By3aX M OpraHu3alusX CpeaHero npodheccuoHaIbHOro
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oOpa3oBaHusa. OCHOBY €ro COJAEp:KaHHUs COCTABIISIET CUCTEMA OMOJIOIMYECKUX 3HAHMIM,
MOJIYYEHHBIX TPU HM3YYCHUU OOYYAIOUIMMHCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOIO 0011ero oOpazoBanus, B 10—11 kinaccax 3tu
3HaHUS MOJYYaloT pa3BuTHE. Tak, paclIMpPEHbl U YIriIyOJeHbl OMOJIOTrHYeCKUe 3HAHUS O
pacTeHHUsIX, JKMBOTHBIX, TIpubax, OakTepusix, OpraHu3Me 4YeJOBeKa, OO0IuX
3aKOHOMEPHOCTSIX JKWU3HHU, JIOMOJHUTEIBLHO BKIIOYECHBI OHOJIOTUYECKHE CBEACHUS
MPUKIAQTHOTO M TOUCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCMOJb30BaTh Kak
OPUEHTHPHI sl TMOCIeaytonero Beioopa npodeccur. Bo3MoxkHa Takke WHTErparus
OMOJIOTMYECKUX  3HAHUM C  COOTBETCTBYIOUIMMH  3HAHUSIMHU,  TMOJYYCHHBIMU
oOy4aromMuMHCs IpU U3y4yeHUU HU3UKU, XUMUH, reorpaduu 1 MaTeMaTUKH.

Crpyktypa mporpaMMbl 1o yueOHOMYy mipeamety "buomorus" orpaaer CHUCTEMHO-
YPOBHEBBI U DBOJIIOIMOHHBIA TMOAXOJbI K u3ydeHUIO Ouosioruu. CoOrjlacHO UM,
U3Y4aloTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEPHBIC IS KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHW3alli¥, OJBOJIOIUM OPraHUYECKOTO MHpa Ha 3eMje, COXpaHCHUs
Ouonoruyeckoro pazHooOpasus muaHeTel. Tak, B 10 kjacce HU3y4arOTCs OCHOBBI
MOJICKYJISIDHOM M KJIETOYHOM OMOJIOTHH, YMOPHUOJIOTHHN U OUOJIOTUU PA3BUTHUS, T€HETUKHU
U CeJICKIMHM, OMOTEXHOJIOTUU W CHHTETHUYECKON OMOJIOTHH, aKTyaJIU3UPYIOTCS 3HAHUS
oOy4aromuxcs 1no 60TaHUKe, 300JI0TMH, AHATOMUHU, (DU3UOJIOTUH YEIOBEKA.

VYueOubiii npeamer «buonorus» mpu3zBaH 00ECIEUUTh OCBOCHUE O0YYaIOUIUMUCS
OMOJIOTMYECKUX TCOPUM M 3aKOHOB, WJCH, MPUHIIMIIOB U MPaBUJI, JISKAIUX B OCHOBE
COBPEMEHHOW  €CTeCTBEHHO-HAyYHOM KapTUHBI MHpa, 3HAHUH O CTPOCHHUH,
MHOT0OOpa3uu U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, TMOMyJSIUN, OHOIeH03a,
HKOCUCTEMBI, O BBIIAIOMINXCA HAYYHBIX JOCTHKEHUSX, COBPEMEHHBIX MCCIIECJOBAHUSAX B
OMONOTHH, TPUKIAJHBIX acleKkTax Ouolornueckux 3HaHui. s pa3BuTus U
NOJIEp)KaHUsT MHTepeca oOydaromuxcsi K OWOJOTMM Hapsiay €O 3HAYUTEIbHBIM
00BEMOM TEOPETHUECKOr0 Marepuaia B COJAEpPKAHUU MPOTPpaMMbl 1O OHOJOTUU
MPEIYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBJICHUS WM PA3BUTHUS TOM WJIM WHOU
obymactu OWOJOTUM, BKJIAJOM OTCUYECTBEHHBIX M 3apyOC)KHBIX YUYEHBIX B pEIICHHUE
BOKHEUIINX OMOJIOTHYECKUX U SKOJIOTHIECKHUX MPOOIIeM.

Lens wu3ydenust ydebHOro mnpemmera «buonorus» Ha yriayOn€HHOM YpPOBHE —
OBJIaJieHuEe OOYYarOIIMMUCS 3HAHUSAMH O CTPYKTYPHO-(GYHKIIMOHAIHHOW OpraHU3aIuu
KUBBIX CHCTEM Pa3HOTO paHra M MPUOOPETEHHUE YMEHUW HMCIOIB30BAaTh ATH 3HAHUS B
dbopMupoBaHUM ~ HHTEpeca K  ompeAeiaéHHOM — obmacth  mpodeccHoHaIbHOMN
JESITEIPHOCTH, CBSI3AHHOW C OWONOTHEH, WU K BBIOOPY Y4YEOHOrO 3aBEJACHHS IS
MIPOJIOJDKEHUST OMOJIOTHYECKOT0 00pa30oBaHUsI.

JlocTkenue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrimyOn€HHOM
YpOBHE 00€cTieunBaeTCs PEIICHUEM CIISAYIONUX 3aa4:

OCBOCHHE OOYYAIOMUMHCS CHUCTEMBl OHMOJIOTHYCCKUX 3HAHUH: 00 OCHOBHBIX
OMONIOTUYECKUX TEOPHUAX, KOHIEMIUAX, THIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX W
MpaBUJIaX, COCTABISAIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAYUYHYIO KApTUHY MHpA; O
CTPOEHUH, MHOTOOOpa3HH U OCOOCHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKAa, OpTaHU3M,
MOMyYJSAKsA, BHUA, OWOreoneHo3, Owuocdepa); O BBIJAIMUXCS OTKPHITHIX |
COBPEMEHHBIX UCCJIEA0BaHUAX B OUOJIOTUH;

O3HAKOMJICHME OOydYalolMuxcss C METOJaMU TO3HAHUS  KUBOW  MPHUPOJIBL:
UCCIIEIOBATEILCKUMU METOJIAMU OMOJIOTHUYECKUX HAyK (MOJIEKYJSIPHOW M KJIETOYHOMU
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OMOoJIOruu, IMOPUOJIOTHHN U OMOJIOTMU PA3BUTHS, TEHETUKH U CEJICKIIUH, OMOTEXHOJIOTUU
u CUHTETUYECKOM ouoJsiorum, MaJICOHTOJIOTUH, AKOJIOTHH); MEeTOJaMHU
CaMOCTOSITEILHOTO TPOBEJICHUS OUOJIOTUYECKUX HCCIETOBAaHUM B 1a0OpaTopuu U B
npupo/ie (HaOI0IeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHNUE);

OBJIaJICHUE OOYUYaIONIUMUCS YMEHUSMH: CAMOCTOSATENIbHO HaXOAUTh, aHAIU3UPOBATH
M UCIOJIb30BaTh OHOJIOTMYECKYI0 HMH(POpPMAILMIO; TOJb30BaThCS OHOJOTMYECKON
TEPMUHOJIOTHEH U CUMBOJIMKOM; YCTAHABJIMBATh CBS3b MEXIY Pa3BUTHEM OHOJIOTHH U
COITMATIbHO-DKOHOMUYECKUMU W DJKOJOTHYECKUMH  TpoOJieMaMu  YeJIOBEYECTBA;
OIICHUBATh TIOCJICICTBUS CBOEH JEATEIbHOCTH IO OTHOUIEHUIO K OKpYXKarouien
MPUPOJIHOM cpesie, COOCTBEHHOMY 3/I0POBBIO M 3JIOPOBBIO OKPYXKAIOIIMX JIHOJCH;
000CHOBBIBaTh M COOMIOJATh MeEphl MPOMUIAKTUKN HHQPEKIIMOHHBIX 3a00JE€BaHUH,
npaBWiia TMOBEJAEHUS B TNpHUpoAe U obOecrnedeHus Oe30MacHOCTH COOCTBEHHOM
KU3HEJEATCIPHOCTH B YPE3BBIUAWHBIX CHUTYalUSIX MPUPOJHOTO W TEXHOTCHHOTO
XapaKTepa; XapakTepru30BaTh COBPEMEHHBIC HAyUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y OOYYAIOIIMXCS HMHTEUICKTYyaJdbHBIX W TBOPYECKHUX CIOCOOHOCTEH B
npolecce  3HAKOMCTBA C  BBUIAIOIIMMUCS ~ OTKPBITHSIMH W COBPEMEHHBIMU
UCCJICJOBAaHUSAMH B OWOJIOTHMH, PEIIAeMBbIMH €0 MpoOJeMaMH, METOHO0JIOTHEH
OMOJIOTMYECKOTO UCCIEIOBAHUS, IPOBEJACHUS DSKCIEPUMEHTAJIbHBIX MCCIICIOBAHNH,
pelieHrss OMOJIOTMYECKUX 3a7ad, MOJEIUPOBaHUS OHOJOTMYECKUX OOBEKTOB U
POIIECCOB;

BOCITUTAHHE y O0YyYaIONIUXCSl [ICHHOCTHOTO OTHOIIICHUS K )KUBOMW MPUPOJIEC B LIETIOM U
K OT/ICJIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUYECKOMN, TeHETUYECKON
IPaMOTHOCTH, OOIIEH KyJIbTYyphl MOBEACHUS B MPHUPOJAE; WHTErPAllMM E€CTECTBEHHO-
HAyYHBIX 3HAHU;

npuoOpeTeHNe 00yJaronmmMucs KOMITE€TEHTHOCTH B palMoHaIbHOM
IPUPOJIOTIONIH30BAHUHU (COOIIOICHUE TIPaBUJI MOBEJEHUS B MPUPOJIEC, OXPAHBI BUIOB,
sKocHucTeM, Ouocdepsl), COXpaHEHHMH COOCTBEHHOTO 37I0POBbS W 3JI0POBBS
OKPYXKAIOIIUX JIIoJeH (coOmoaeHns Mep NpodrIakTUKu 3a0osieBaHUM, 0OecIedeHHe
0e30MacHOCTH JKU3HENESITEIbHOCTH B YPE3BBIYAMHBIX CHUTYalMSX TMPUPOIHOTO U
TEXHOTE€HHOTO XapaKTepa) Ha OCHOBE WCIONBb30BAaHUSA OWMOJIOTHYECKUX 3HAHUM U
YMEHUW B MIOBCEIHEBHOMU KU3HU,

CO37aHUE YCJIOBHM [IJI1 OCO3HAHHOTO BBIOOpa OOYYAIOMIMMUCS WHANBUIYaTbHON
o0Opa3oBaTeIbHOM TPAeKTOPUHU, CIOCOOCTBYIOIIEH MOCJIEAYIOLIEMY
npoecCHOHaTFHOMY CaMOONPENIETCHUI0, B COOTBETCTBUU C WHAMBHUAYaJIbHBIMU
WHTEpECaMH U MOTPEOHOCTSIMU PETHOHA.

Ywucno 4acoB, OTBEJICHHBIX HA M3y4€HHE OMOJIOTMH Ha yriyojieHHOM ypoBHE B 10
kiacce — 99 vacoB (3 yaca B HEJIEIO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB W CPEICTB OOydYeHHS OWOJIOTHH
OCYHICCTBIISIETCSI C YY€TOM CHEeNU(PUKKA €ro CONIep)KaHWs W HaIMpaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJIOTHYEeCKOro  oOpa3oBaHMs B OpPTraHM3aIUsAX  CPEIHETO
po(ecCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHUSI.

OO0s3aTenbHBIM  yCIIOBUEM TpU OO0ydeHWH OWONOTMH Ha YriayOJn€HHOM ypOBHE
SBIIICTCS TPOBEICHHE JTA0OPATOPHBIX W TPAKTHUECKHX paboT. Takxke ydacTue
o0ydJarolmuxcs B BBIMNOJHEHUM TMPOEKTHBIX U Yy4eOHO-HCCIIEN0BAaTEeIbCKUX pPadoT,



TEMAaTHKa KOTOPBIX OIPEAENSAETCS YYUTEIEM HAa OCHOBE MMEIOIIUXCS MATEPHAIBHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBHUH.

COIAEPKXAHHUE OBYYEHUA

10 KJACC
Conepxanue MNPOTPpaMMbl, BBIJICIGHHOE KYPCUBOM, HE BXOJIUT B TIPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHasi Ouonorusi — KOMIUICKCHasi Hayka. KpaTkas uCTOpUsi pa3BUTHUSA
Oouosiornu. buonornyeckre Hayku W U3ydaemble UMU MpoOsiembl. DyHaaMEHTaIbHbIE,
PUKJIAHBIE U TTOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouooru B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl Mupa. I[Ipodeccun, cBszanHble C Ouosioruedd. 3HaueHuHe OHOJOTHH B
MPAKTUYECKON  NIESITETbHOCTH  YEJIOBEKAa:  MEAMIIMHE, CEJIbCKOM  XO3SICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JemoHcTpanuun

Hoptpetsl: Apuctrorens, Teodpacr, K. Jlunueir, XK. b. Jlamapk, Y. lapsuH,
VY. T'apsei, I'. Mennens, B. U. Bepuaackuii, WM. II. [TaBnos, M. W. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuiel  u  cxeMmbl: «CBsi3b  OMOJIOTMM € JIPYTUMU  Haykamm», «Cuctema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBI U MX U3Yy4YeHHE

XKusbie cucTeMbl Kak MpeAMeT u3ydeHus Ouosioruu. CBOMCTBA >KUBBIX CHUCTEM:
€UHCTBO XHMMHUYECKOIO0 COCTaBa, JHUCKPETHOCTh M LEJIOCTHOCTh, CIOXHOCTh U
YHOPSAI0YEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3a1IMs], CAMOBOCIIPOU3BEAECHUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anuy >KHUBBIX CUCTEM: MOJICKYJISPHBIMA, KJIETOYHBIM, TKAHEBBIM,
OpPraHU3MEHHBIN, TOMYJSIIMOHHO-BHIOBOM, ASKOCHUCTEMHBIN (OMOTEOIEHOTHYECKU),
o6uochepnsrit. [Ipomeccsl, npoucxoasmue B XUBbIX cucteMax. OCHOBHBbIC MPHU3HAKH
xuBoro. JKu3Hp kak ¢opma cyliecTBOBaHUS Marepuu. Hayku, u3ydaromiye >KUBBIC
CHCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3aIUH.

N3yuenue kuBbIX cucteM. Meroasl Owuonormdeckoil Hayku. HaOmronenue,
M3MEpPEHHUE, SKCIEPUMEHT, CHCTEMaru3anus, MeraaHanu3. [loHsTue o 3aBUCUMOW U
HE3aBUCMMOW mnepeMeHHou. IInanmpoBanue skcrepumenta. [loctanoBka M mpoBepka
runiore3. Hynesas rumote3a. [lonstme BbIOOpKM W e€ moctoBepHOCTh. Pa3bpoc B
Oouonornyeckux AaHHBIX. OTEHKa TOCTOBEPHOCTH MOYYEHHBIX PE3YIbTaTOB. [I[puunHbI
HCKa)XCHUS PE3yJIbTATOB dKCIIEpUMEHTA. [IoHATHE CTaATUCTHYECKOTO TeCTa.

JdemoncTpanuun

Tabauibl 1 cxembl: «OCHOBHBIC TPU3HAKH KU3HWY», «DBHOJOTMYECKHE CHUCTEMBI»,
«CBOICTBa XKUBOM MaTepum», «YpPOBHU OpPraHU3alUU KUBOU MPUPOAbI», «CTpoeHHE




KUBOTHOM KIETKW», «TKaHM JKHBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusMa», «buoreonenos», «buocgepay, «MeToabl U3yUeHHUS KUBOU TPUPOIBD.

OO6opynoBaHue: 1abopaTopHoe 00OpynOBaHUE Jig MPOBEJACHUS HAOJIOJICHU,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IpakTuueckas padora «lcronp30BaHME pa3NUYHBIX METONOB IPU H3YyYECHUH
KUBBIX CUCTEM).

Tema 3. buoJiorusi KJiIeTku

Knerka — cTpykTypHO-(QYHKIMOHAJIbHAs €IWHULIA XUBOTO. MCTOpusS OTKpBITUSA
kinetku. Pabotsl P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBann, M. Hlneiinen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeTonbl MOJEKYISIPHOW M KJIETOYHOM OMOJIOTMHM: MUKPOCKOIHUS, XpomaTtorpadus,
anekTpodope3, METOJ MEYEHBIX aToMOB, Au(depeHIuanbHoe LEHTPU(YrupoBaHue,
KyJIbTUBUPOBAaHUE  KIIETOK. M3yuenue  @PUKCUpOBAHHBIX  KAemoK.  DIEKTPOHHAS
Mukpockonusi. Kongoxanenas muxpockonus. Bumanvhoe (npudicuznenHoe) usyuenue
KJIemOK.

JdemoHcTpanuun

IMoptpeTtsl: P. I'yk, A. JleBenryk, T. lIBann, M. llIneiinen, P. Bupxos, K. M. bap.

Tabmuuel  u  cxembl: «CBETOBOM  MHUKPOCKOID», «JIEKTPOHHBII  MHUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

OO6opylioBaHKE: CBETOBOW MHUKPOCKOI, MUKPOIPENAapaThl PACTUTEIbHBIX, KUBOTHBIX
U OaKTEpHUATIbHBIX KJIETOK.

IIpakTnueckas padora «3y4yenue METO/I0B KJIETOYHOM ouoaoruu
(xpomatorpadusi, anexkrpodopes, nuddeperimanbaoe neHTpudyruporanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XHAMHUYECKHUNA COCTaB KJIETKA. Makpo-, MUKpO- U YJIbTpaMUKpPO3JIeMEHThl. Boja u eé
pOJib KaK pacTBOPUTENS, peareHTra, y4yacThe B CTPYKTYPUPOBAaHUU KJIETKH,
TEIUIOpETysuu. MuHepanbHbIe BellecTBa KIETKH, MX Ouonormueckas poib. Pomb
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue  BellecTBa  KJIETKU.  buonornueckue  mojaumepbl.  benkw.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OelKkoBOW Mosiekynbl. [lepBudHas
CTpYKTypa OeJika, NeNnTUuIHas CBI3b. BTOpuuHas, TpeTuyHas, YeTBEPTUUHAS] CTPYKTYPBHI.
Henatypamusi. CporictBa OenkoB. Knaccudukarus 6enkoB. buonornyeckue QpyHKIum
0enkoB. [Ipuonsi,

VYrneBoasl. MoHOcaxapuipl, AUCAXapHIbl, OJUTOCAXapuIbl W MOJUCAXAPUIBI.
OOmuii TIaH CTpOCHUS M (PUBHKO-XMMHUUYECKHE CBOMCTBA YIIIeBOJOB. bromorndeckue
(GYHKITUU yTIEBOJIOB.

Jlumunet.  [wapodunbsHO-THAPOGOOHBIE cBoMcTBa. Kiaccudukamuss TUNUAOB.
Tpurmunepusasi, Gochoaunuasl, BOCKH, CTEpOuabl. bromornyeckne QyHKIUN JTUTHIOB.
OO6uue cBolicTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, ITOJTYITPOHULIAEMOCTb.

HykneunoBsie kucnorel. JHK wu PHK. CrpoeHue HYKIEHHOBBIX KHUCIOT.
Hyxneotuasl. [Ipunuun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK —
NBOMHas cniupanb. MectoHaxoxaenue n ouonornueckue pynknuu JTHK. Bugsr PHK.
Oyuknuu PHK B kiteTke.



Crpoenne wmonekynsl AT®. Makpospruueckue cBsizu B Monekylie ATO.
buonornyeckue ¢ynkiuun AT®. BoccTaHOBIEHHBbIE MEPEHOCYUMKH, MX (YHKLHH B
kietke. [pyeue nyxneozuompugocgpamor (HT®). CexsenupoBanue JHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas OHONOrUs: OMOXMMHUYECKHE U OMO(U3NUECKUE UCCIIEIOBaHUs COCTaBa
U TPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Mooeruposanue cmpykmypvl u
@yHKYUulli. OuoMONeKynl u ux Komniexcos. KommnvromepHvlii Ouzaiin u OpeanuyecKull
cunmes OUOMONEKYl U UX HENPUPOOHBIX AHATI0208.

JdemoHncTpanuu

IMoptpetsr: JI. [Tomunar,  [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefieieHue XHUMHUYECKHX DJJIEMEHTOB B HEXUBOM NPUPOIE»,
«Pacrnipeenenue XuMUYECKUX 2JIEMEHTOB B dKUBOW IPUPOJIE.

Tabauuet u cxembl: «Ileproanyeckas Tabaua XUMUYECKUX 3JIEMEHTOBY, «CTpoeHHe
MOJIEKYJIbl BO/IbI», «BemiecTBa B coctaBe opraHu3MoBy», «CTpoeHHE MOJIEKYJbI OeNKay,
«CTpyKTYypbl O€NKOBOM MONEKYINb», «CTpoeHHe MOJEKyNl YyrieBoAoB», «CTpoeHue
MOJIEKYJ JIUNUI0BY, «HykienHoBbie KUCIOTBDY, «CTpoeHne MoneKyinbl ATDx.

Oo6opyioBaHre: XuMUYecKas 1Mocyia U 000py10BaHuE.

JlabopaTtopHas pabora «OO0HapykeHHE O€JIKOB C TMOMOIIBIO KayeCTBEHHBIX
peakumn».

JlaGoparopuass pabora «lccineqoBaHue HYKIEMHOBBIX KHCIJIOT, BBIJICICHHBIX W3
KJIETOK Pa3JINYHbIX OPTraHU3MOB).

Tema 5. CTpoeHne U QyHKIUMN KIETKH

Tunbsl  KJIETOK:  dyKapuoTHueckas W mpokapuoruueckas.  CTpyKTypHO-
byHKIIMOHAIbHBIE 00pa30BaHUS KICTKH.

Crpoenne mnpokapuoThueckor kieTtku. Kierounas cTeHka OakTtepuii M apxew.
Oco0eHHOCTH CTPOCHHS TeTepOoTpOodHON U aBTOTPOGHON MPOKAPHOTHUYECKUX KIIETOK.
MecTo 1 poJib TPOKApUOT B OMOIIEHO3aX.

Ctpoenre ¥ (GYHKIMOHHUPOBAHUE DYKAPUOTHYECKOW KieTku. [lmasmarudeckas
MeMmOpaHa (mmasmainemma). CTpykTypa IDIa3MaTHYeCKOW MeMOpaHbl. TpaHCIopT
BEIIECTB Uepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIN (auddy3us, obmerdéHHas
mubdy3us), axkTUBHBIA (MEPBUYHBIA W  BTOPUYHBIM aKTUBHBIA  TPAHCIIOPT).
[Tonmynmponuiiaemocte MemOpanbl. PaGoTta HaTpuii-KalneBOro Hacoca. IJHIOIMTO3:
MUHOIMTO3, ¢aronuto3. Jk3ouuto3. Kierounas crenka. CTpykrypa ¥ (QyHKIUH
KJIETOYHOM CTCHKU PacTeHH, rprOOB.

Hutomnaszma. Ilutozons. [lutockenet. J{BrkeHre nutormiazMbl. OpraHouabl KICTKH.
OnHomeMOpaHHbIE OpraHOMIbl KJIETKH: 3HAoIuiazMaruueckas cetb (DIIC), ammapar
lonpmxu, nAu30cOMBI, WX CTpoeHWe W (QyHKOHH. B3auMOCBA3b OTHOMEMOpPAHHBIX
opraHouioB kjaeTtku. CTpoeHue TpaHyJIpHOrO pEeTUKylyMa. Mexanusm HanpaeieHus
oenxos ¢ DIIC. CuHTe3 pacTBOpUMBIX OeiikoB. CHHTE3 KIIETOUHBIX MeMOpaH. [ mamkumii
(arpanynsipHBIN) SHIAOMIIA3MATHYECKUN peTHKyIyM. CekperopHas (QyHKIHS amnmapara
INonmbmxu. Moougukayus 6enkoe 6 annapame I[onvoocu. Copmuposxka 0enkos 6
annapame [ 0160xcu. TpaHCTIOPT BEIIECTB B KJETKE. Bakyoim pacTUTETBHBIX KIIETOK.
Knerounslii cok. Typrop.



[TomyaBTOHOMHBIE OpPTaHOWABI KJIETKW: MHUTOXOHIPHUH, TACTHABL [Ipoucxooicoenue
mumoxonopuii u  naacmuod. Cumoéuocenez (K.C. Mepesckosckuti, JI. Mapeynuc).
Crpoenre u pyHKUMU MUTOXOHAPUNA U miuacTtul. [lepBuuHbIe, BTOPUYHBIE U CIOXKHBIE
miacTuabl  (OTOCHUHTE3UPYIOIIMX  JYKapuoT.  XJIOPOIUIACTBl,  XPOMOILIACTHI,
JICUKOIIACTHI BBICILIMX PACTCHUMN.

HememOpannbie opraHouabl kinetku CrtpoeHne u  (YyHKIMM HeMEeMOpaHHBIX
OpraHoOUI0B KJIETKHU. PuGocomel. IIpomesicymounvie Qunamenmeoi.
MuxkpodunameHTsl. Akmunogvle Mukpoguiamenmol. MBIIIEUHbIE KICTKU. AKmunogvle
KOMNOHeHmbl HembluleyHvlx kiemok. Mukporpy06ouku. Kierounsrit nentp. Ctpoenue u
JIBUKEHUE XTYTHUKOB M peCHUYEK. MUKpOTpyOOuku muroriasMel. Llentpuons. benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule denxu.

SAnpo. OOonouka sApa, XpPOMATUH, KapuoIUlazMa, SIAPBIIIKHA, MX CTPOEHUE WU
GyHkuuu. AnepHbiid 6e1KoBbIN MaTpukc. [IpocTpaHcTBEHHOE pacioyioKeHHUE XPOMOCOM
B uHTepdazHOM szape. Dyxpomamurn u 2emepoxpomamur. beaku XpoMmaTuHa —
TUCTOHBI. /[unamuka sadepHou 060104Ku 8 Mumo3se. HoepHulii mpancnopm.

Knerounpie BkinroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKapUOT
(pacTuTenbHOM, )KUBOTHOU, TPUOHON).

JemoHcTpanuun

IToptpetsl: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabauiel 1 cxeMbl: «CTpO€HHE PYKAPUOTHUECKOU KIEeTKH», «CTpoeHHe >KMBOTHOM
KIeTkn», «CTpoeHuEe pacTUTENbHOM KIETKW», «CTPOCHHUE MHUTOXOHIAPUN», «SIpon,
«CTpoeHHnE MPOKAPUOTUUECKON KIIETKI.

OO6opylioBaHKE: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl PACTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKpOTIpenapaThl 0akTepuaibHBIX KIETOK.

JladopaTopHasi padora «l3ydeHne CTpOCHHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IMpakTuueckas padora «l3ydyeHue cBOWCTB KIETOYHON MEMOpPaHbBI.

JlaGoparopuass pabGora «lccienoBanne 1asmMonusza M JCIUIa3MOJM3a B
PACTUTEIBHBIX KIETKAX).

IlpakTuueckas padora «/3ydyeHue ABWKEHHMS LUTOIUIA3MBI B PACTUTEIBHBIX
KIJIETKAaX)».

Tema 6. O0MeH BellecTB M NpeBpallieHNe JHEPIUH B KJIETKe

AccuMuUNISIMA W JUCCUMWISALUAS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIECTB: AaBTOTPOGMHBIN H TeTepoTpodHBIA. YdYacThe KHUCIOpoJa B OOMEHHBIX
mpolieccax. JHepreTuyeckoe obecrneueHrne KieTku: mnpespamieHue ATO B 0OMEHHBIX
nporieccax. DepMEHTATUBHBIN  XapaKTep peakiuid KIETOYHOro MeTalosm3Ma.
depMeHThI, X CTpPOEHHUE, CBOMCTBAa M MexaHu3M neictBus. Kodhepmentsl. OTnnuus
(GbepMEeHTOB OT HEOPraHWYEeCKHX KaTaJIu3aTOpOB. benKku-akTUBATOpHl ©  OCNKU-
WHTHOUTOPHI. 3aBHCHMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUA OT Pa3IUIHBIX
bakTopoB.

[lepBUUHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. POTOCUHTE3. AHOKCUSEHHbIU U
oxcueeHuwlll hpomocunmes y oaxmepuii. Ceemocoouparowue nuemenmsl U NUSMeHmMbl
peakyuonrnozo yewmpa. Ponb XJIOpoIiaacToB B mpoiecce gortocunte3a. CBeroBas M
TEMHOBast baspl. Domoovixanue, C3., Cs4- u CAM-munwi gomocunmesa.



[IponyktuBHOCTh (poTOCHMHTE3a. BinsgHue pa3nuyHbIX (AKTOPOB HA CKOPOCTb
(dotocunTe3a. 3HaueHHe POTOCUHTESA.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHUHTETHKOB: HUTPUPULHPYIOIINE
OakTepuu, Kele300aKTepuu, CcepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

Ana’poOHble opranusmbl. Buasl Opoxenus. IlpoaykTel OpokeHHsT H = HX
UCIIOJIb30BAaHUE  YEJOBEKOM.  AHa’pOOHbIE  MHUKPOOPTaHM3Mbl  KaK  OOBEKTbI
OMOTEXHOJIOTUH U BO30YAUTENIN OOJIE3HEH.

AnpoOHBIE OpraHu3Mbl. JTalbl SHEPreTuyeckoro oomMena. [1oAroToBUTENbHBIN 3TaIl.
['nmukonu3 — 6eCKUCIOPOIHOE PACILETIIIEHUE TIIFOKO3BI.

buonoruyeckoe OKHCIIEHHE, WIM KIETOYHOE JbixaHue. Poib MUTOXOHApPUN B
npoueccax Ouosoruueckoro okucieHus. luknuueckue peakuuu. OKUCTUTENBHOE
dochopunupoBanue. IHepeus membpannozo 2paouenma npomonos. Cunmez ATD:
paboma npomonnou ATP-cunma3zvl. IlpeumyiecTBa adpoOHOTO MyTH 0OOMEHa BEIIECTB
nepea aHadpoOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOT0 OOMEHa.

JdemoHcTpanuun

Hoptpertst: /Ix. [Ipuctim, K. A. Tumupsses, C. H. BuHorpackui,
B. A. Onrensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel u cxeMmbl: «DoTocuHTE3», «IHEPTETUUECKU 00MEH», «brocuHTe3 Oenkay,
«CtpoeHnue pepMeHTa», « XeMOCUHTESY.

OO6opylioBaHKe: CBETOBOM  MHKPOCKOI,  00OpyJOBaHWUE JJIi  TMPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTopHasi padora «/3yueHue KaTtaauTHYECKOH akTHUBHOCTU (hepMEHTOB (Ha
npUMepe aMUJIa3bl WK KaTalla3bl)y.

JlaGopaTopHasi pabGora «/3yueHue (epMEHTaTUBHOIO pACIICIUIEHUS IEPOKCHUIA
BOJIOPO/Ia B PACTUTENbHBIX U dKUBOTHBIX KIETKAX).

JlabopaTopHas pa6ora «CpaBHEHHE MPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MPOIIECCOB OPOKEHUS U TBIXaHUS.

Tema 7. HacaencrBeHHast uHGOPMAIUSA M Pean3alus eé B KJIeTKe

Peakuun wMarpuuHoro cuHre3a. I[IpUHOMI KOMIUIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO cHHTe3a. Peanusanms HaciencTBeHHON mHbopManmu. ['eHeTHUIeCKuit Ko,
ero cporctBa. Tpanckpunuus — marpuulbil cuHte3 PHK. Ilpunnunel tpanckpunumu:
KOMILIEMEHTapPHOCT, aHTUIAPAIEIbHOCTb, acumMeTpuaHOCTh. Co3pesanue
mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ srambel. Yuactue TpancnopTabix PHK B Omocuntese Oenka.
YcnoBust 6nocuntesa 6enka. KogupoBanue aMuHOKHUCIOT. Pons prbocom B GnocuHTE3e
oenka.

Cospemennvlie npeocmaeneHus o cmpoeHuu 2enos. QOpraHmzalds TEHOMa Yy
MIPOKAPUOT U DYKapHOT. Perymnsius akTHBHOCTH F€HOB Yy POKapHoT. I umnoresa onepoxa
(®. Kakob, X. MaHno). Monekynaprole MexaHuzmvl 3KCHPECCUU 2€HO8 Yy IYKAPUOM.
Ponv xpomamuna 6 pezynayuu pabomwvl cenog. Perynammsi 0OMEHHBIX TPOIECCOB B
KieTke. Kirerounslii romeocras.

Bupycbl — HekneTouHble (OpMBI KHM3HM U oOOJUraTHeie mnapasutbl. CTpoeHue
MPOCTBIX M CJOXHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. /KusHeHHbIU YUK
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JIHK-cooeporcawux supycos, PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamnasi
MPAancKpunyus, pesepmasa, unmezpasda.

BupycHbie 3a0osieBaHMsI 4YellOBEKa, >KMBOTHBIX, pacteHui. CIINI, COVID-19,
COLIMAbHBIE ¥ METUITUHCKUE TPOOIEMBI.

buoungopmamura: unmeecpayus u anaiuz oOonrvwux Mmaccusos («bigdatay)
CMPYKMYPHLIX OuoI0cudeckux oauuwix. Hanomexnonoeuu 6 oOuonocuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanuun

IToptpetsl: H. K. Konsuos, /. 1. IBaHOBCKUI.

Tabmuuel u  cxembl: «buocunTes Oenkay, «leHermyeckuit Koay», «Bupyce»,
«bakTepuodarm.

IpakTHyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. ) KusHeHHbII MUKJ KJICTKHU

Knerounsiit muki, ero nepuoasl u perymnsauus. Uatepdaza u Mmutro3. OcCoOCHHOCTH
OpoLeccoB, MpoTekaroumx B uHTepdaze. IllogroroBka KIETKH K JACJICHUIO.
[Ipecunterndeckuii (MOCTMUTOTUYECKUN), CHUHTETHYECKUM UM TOCTCUHTETUYCCKUU
(MpeMUTOTUYECKUI) IEpHOIbI UHTEP(A3HI.

Marpuunsiii  cunre3 JHK — permmukammsa. Ilpunnuner  permmkanmu  JIHK:
KOMIUIEMEHTapPHOCTb, MOJYKOHCEPBATUBHBIN CUHTE3, aHTUNAPAUIEILHOCTh. MexXaHu3M
pemukanuu JJTHK. Xpomocombl. Ctpoenne xpomocom. Teinomepbl M TelioMepasa.
XPpOMOCOMHBIM HAOOp KIETKH — KapUOTHUIlL. JIUTUIOMIHBIA W TaIlIOWIHBIA HaOOPHI
xpoMmocoMm. I'omonornunsie XxpoMOoCOMBI. [10710BbIE XPOMOCOMBI.

Jenenue knetku — Muto3. CTaiud MUTO3a U MMPOUCXOIAIINE B HUX IPOLIECCHL. THUIIBI
muro3a. Kapuokunes u nurokuHes. buosiornueckoe 3HayeHUEe MUTO3A.

Perynsuus MuToTHYeCKOrO HMKIA KiIeTKU. [Iporpammupyemasi KjaeTouHas rudenb —
aroIros.

Knerounoe  simpo,  XpomMocombl,  (yHKIMOHANIbHAasT  TeHOMHKa. Mexanuszmol
nponugepayuu, oughgepenyuposku, cmapenus u eudenu kiemox. «Lugpposas knemxay
— buoungopmamuyeckue mMooeiu QYHKYUOHUPOBAHUS KIeMKU.

JdeMoHCTpamumn

Tabmuipl U cxeMbl: «  KU3HEHHBIN ITUKIT KISTKH», «MuT03», «CTpOeHHE XpPOMOCOMY,
«Pernmukanusa JJHK».

OO0opy/loBaHKE: CBETOBOM MHUKPOCKOI, MHUKpomnpemapatel: «MuTo3 B KIETKax
KOpEIIIKa JIyKa».

JlaGopaTopHas padora «/3ydeHue XpoM0OCOM Ha TOTOBBIX MUKPOITpENapaTax.

JlabopaTtopHas padora «HaGmonenne MuTO3a B KIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pasHooOpaszue opraHu3mMoB. OHOKIETOUYHBIC, KOJOHHUAJbHBIC,
MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUSI U KU3ZHEACSATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, OMHOKJIETOYHBIE TpPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, JIPyrue
npotucThl. KonoHHaNbHbIE OPTaHU3MBI.
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B3anmoCBs3b 4acTe€ld MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl U CHUCTEMBI
opraHoB. Opranusm Kak equHoe 1enoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBarenbHas, MOKPOBHAs,
MpoBOJALIAsl, OCHOBHasg, MexaHudyeckasd. OCOOEHHOCTH CTpPOEHHs, (DYHKIUH U
PACIIOJIOKEHMS TKAaHEU B OpraHax paCTeHUH.

TkaHu KUBOTHBIX MW 4eJoBeKa. THUIBI JKUBOTHBIX TKAaHEH: SIHUTEIUATIbHAS,
COCIMHUTENIbHASA, MbIlIeYHasi, HepBHasA. OcoOEHHOCTH CTpoeHUs, GQYHKIUNA U
pPacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble WM T€HEpaTUBHBIE OpraHbl pacTeHui. OpraHbl U CHUCTEMBI
OpPraHoB KUBOTHBIX U 4elioBeKa. DYHKIIMK OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena oprann3smMoB. Kapkac pactenuil. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyXHbIi W BHyTpeHHHU ckesieT. CTpO€HUE U THUIIbI
COEJIMHEHUS KOCTEM.

JIBr>keHre opraHu3MoB. JIBMXKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE,
KTYTUKOBOE, PECHUYHOE. [[BM>KEHHE MHOTOKJIETOUHBIX PACTEHUN: TPONU3MBI U HACTHUHU.
JIB>KeHHE MHOTOKJICTOUHBIX KHMBOTHBIX W Ue€JIOBEKa: MbIlIeyHas cuctema. Peduekc.
CkeseTHbIC MBIIIIIBI U UX padoTa.

[Iutanne opranuszmoB. IlornomeHne BOABI, YIVIEKACIOrO ra3a M MHHEPAIBHBIX
BEIIECTB pacTeHusAMU. [luTaHue >KMBOTHBIX. BHYTPUIIOIOCTHOE W BHYTPHUKIETOUYHOE
nuieBapeHue. IluTaHue TMO3BOHOYHBIX JKUBOTHBIX. OTHeNbl MNUIIEBAPUTEIHLHOIO
TpakTa. [InimeBapuTenbHble kene3bl. [lumeBapuTenpHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3moB. Jlpixanue pacteHuid. J{pixanue »uBOTHBIX. Juddy3us razos
yepe3 MOBEpXHOCTh KieTku. KoxkHoe npixanue. JlpixarenbHas moBepxHoOCTh. JKabepHoe
U JEroYHOE JIbIXaHue. /pIxaHue Mmo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIOIUOHHOE
YCIIO)KHEHHE CTPOCHUSI JIETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXxaTenbHasi cucrema
yenoBeka. MexaHu3M BEHTWIAIMU JETKUX Y NOTUL U MIEKONUTarommMX. Perynsmus
npixaHus. JlpixaTenbHbie 00bEMBI.

TpaHCIOPT BENIECTB Y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUHN. TpaHCIoOpT
BEILLECTB Yy >KUBOTHBIX. KpoBeHOCHast cuctemMa U €€ opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX JKMBOTHBIX M uesioBeka. Cep/ilie, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KPOBOOOpAIIEHN. DBOJIONUOHHBIE YCIOXHEHUS CTPOCHUS KPOBEHOCHOW CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ peryisuus.

Breinenenue y opranusmoB. Beigenenue y pacteHuil. BplaeneHue y KUBOTHBIX.
CoxkpatutenbHbie Bakyoiau. Opransl BoifeneHus. OUabTpanus, ceKpenus U 00paTHOE
BCAChIBAaHWE KaK MEXaHHU3MBI paOOThl OpPTraHOB BblAeneHHS. CBSI3b TOJOCTH Tela C
KPOBEHOCHOW Y BBIJCIUTEIBHON cUCTEMaMU. BbljiesieHHe y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u yHkimoHupoBanue Hegpona. OO6pazoBaHUE MOUYU Y
YEJI0BEKa.

3amuTa y opraHu3MoB. 3alllUTa Y OJHOKJIETOYHbIX OpraHu3MoB. Criopsl OakTepuil u
LIMCTBl MpOCTeHIIMX. 3almuTa y MHOTOKjJeTouHblx pacteHuil. Kyrtukyna. Cpexactsa
[MACCUBHOM M XMMHUYECKOU 3aUThl. DUTOHIINIBL.

3ammTa y MHOTOKIJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC. 3aIINUTA
opranuzma ot Oosie3Hed. MiIMMyHHas cuctema uyenoBeka. KieTouHblil U rymopaibHbIN
UMMYHHUTET. Bpoxa€HHBIM U MpUOOPETEHHBIN crnenu@uiyeckuii uMMyHuUTET. Teopus
KJIOHaJbHO-celekTuBHOTO uMMyHutera (II. Opnux, ®. M. bepuer, C. Tonerasa).
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BocnanurtenbHble OTBETHI OpraHu3MoOB. Poiib BpOXIEHHOTO MMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIEBaHUII.

PaznpaxxumMocTe M peryisiiust y OpraHu3MoB. Pa3apaXuMocTh y OZHOKIETOYHBIX
opranu3moB. Takcucel. Pa3npaxumMoCTh U peryisanus y pacTreHud. PocToBble BelecTBa
Y UX 3HAYCHHUE.

HepBHas cuctema u pedaekropHas peryiasiuus y *KMBOTHbIX. HepBHas cuctema u eé
OT/AENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y >KUBOTHBIX.
OTtnensl TOJOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduekc u peduexkropHas myra.
be3ycnoBHbIE U YCIOBHBIE PEIIEKCHI.

I'ymopanibHas peryisinus U SHIOKPUHHAs CHCTEMA >KMBOTHBIX M 4enoBeka. Kenesbl
SHJIOKPUHHOW CUCTEMBbI U UX TOPMOHBI. /[eficTBHE TOPMOHOB. B3anMOCBS3b HEPBHOU U
SHJOKPUHHOM cucTeM. ['unorasamo-runodusapHas cucrema.

JdemoHcTpanuun

IHoprper: W. I1. I1aBnos.

Tabauiet 1 cxeMbl: «OTHOKIETOYHBIE BOJOPOCIHN», « MHOTOKIETOYHBIE BOJIOPOCTN,
«bakrepun», «lIpocreitmme», «Opranbl IBETKOBBIX pacTeHUil», «CUCTEMbI OpraHoB
MO3BOHOYHBIX KUBOTHBIX», « BHYTpEHHEE CTPOCHHE HACEKOMBIX», « TKaHU pacTEeHUII»,
«KopueBbie cuctembl», «Ctpoenue crebius», «CTpoeHHE JIUCTOBOM IIACTUHKH,
«Tkann  xuBOTHBIX»,  «Ckemer 4yenoBeka», «llumieBapurtenbHas  cucTeMay,
«KpoBeHocHass cucrema», «/lpixatensHasi cucrema», «HepBHas cucrema», «Koxkay,
«MpbllieyHasg cucrema», «BpigenurenbHas cuUcTEMa», «OHIOKPUHHAs CHUCTEMAay,
«Ctpoenue wmpiub, «MmmyHurer», «KumedyHononoctHsie», «CxeMa MNHUTaHUSA
pacteHuit», «KpoBeHOCHbIE CHCTEMBI MTO3BOHOYHBIX XKUBOTHBIX», «CTpO€HUE THAPBI,
«CtpoeHue miaHapun», «BHyTpeHHee CTpPOEHHE I0XKAEBOro 4epBsi», «HepBHas
cuctema prio», «HepBHas cuctema asarymkny», «HepBHast cucteMa MpecMbIKAIOIIUXCS,
«Hepsnas cucrema nruny, «HepBHas cuctema miekonuraronux», «HepBHas cucrema
yenoBekay, «Peduekey.

OO6opyioBaHKE: CBETOBOU MHKPOCKOII, MHKpPOIIpEINapaThl OJHOKJIETOYHBIX
OpPraHu3MoOB, MHUKpPOIpENnapaTrsl TKaHEW, PAaKOBUHBI MOJUIFOCKOB,  KOJUIEKIIUU
HACEKOMBIX, WIJIOKOXKUX, JKUBBIE OK3EMIUIIPhl KOMHATHBIX pacTeHH#, repOapuu
pacTeHul pa3HbIX OTAEJIOB, BIAXHBIC IIPEIApaThl KUBOTHBIX, CKEJIETHI IMO3BOHOYHBIX,
KOJUICKIINU O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBEeKa, OOOpYJAOBaHHE IS
JEMOHCTpPAlMd [OYBEHHOIO M BO3AYIIHOTO IMUTAaHUS PACTEHHUM, pPaCUICIUICHUS
Kpaxmana u OenKoB Mmoj JeHCTBHEM (EPMEHTOB, 00OpYAOBAaHHE IS JEMOHCTPAIlUU
ONBITOB MO MU3MEPEHHUIO >XU3HEHHOW EMKOCTM JIETKUX, MEXAaHWU3Ma JbIXaTeJIbHBIX
JNBH>KEHUW, MOJIEJIM TOJIOBHOTO MO3Ta PA3JIMYHBIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydueHue TKaHEN paCTEHHI».

JlaGopaTopHasi pabora «/3yueHue TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3ydueHue opraHoB [IBETKOBOT'O PACTEHUS».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB

dopMbI pa3sMHOKEHUS OPTAaHU3MOB: Oecrosioe (BKII0Uas BET€TATUBHOE) U TOJIOBOE.
Bunsl  Gecrnonoro  pa3MHOXEHHs: TOYKOBaHHWE, CHOpPYSUuUsA, (QparMeHTanus,
KJIOHUPOBAHHUE.
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IlonoBoe pa3zmuoxkeHue. [lonoBele kieTkn, WM ramersl. Meio3. Ctaauu Mmeiosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buosormyecknit cmpicin Menos3a u
II0JIOBOTO Iporecca. Meno3 v ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

IIpenszaponsiieBoe paszButhe. ['ameroreHes y >KUBOTHBIX. IlosioBbIE Kenes3bl.
OOpa3oBanue W pa3BUTHE NOJOBBIX KieToK. Crepmartorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBopeHue W SMOpUOHANIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

WuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3). OMOpPHUONOrus — Hayka o
pa3BUTHH OPraHu3MoB. Mopgocenes — oOHa u3 enasuvix npoobaem 3MOPUOTOSUU.
Konyenyus mopgocenos u mooenu mopgoeenesa. Craqun dMOpHOTeHE3a KMBOTHBIX
(ma mpumepe nsarymku). [pobGnenue. Tumbl npobnenus. [Jemepmunuposannoe u
HeoepMuHuposanHoe opobaenue. bracmyna, munet 6aacmyn. OCOOEHHOCTH JTPOOICHUS
MJIEKOITUTAIOIIUX. 3apOJIbIIIeBbIC JTUCTKU (TacTpyJsiius). 3aKkiajKka OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JMCTKOB. B3anMHOE BIMsSHUE YacTel pa3BUBAIONIETOCS 3apojbliia
(oMOpuoHanbHasT WHAYKIMS). 3akiajka TjlaHa CTPOCHHUSl >KMBOTHOTO KaK pe3yjbTar
UepapXUUeCKuX B3aMMOJICHCTBUIM TeHOB. BnusHue Ha SMOpHUOHAIBLHOE pPa3BUTHE
pa3IUYHBIX (AaKTOPOB OKPYKAIOIIECH CPEJIbI.

Poct u pazButne xuBoTHBIX. [locTamMOproHaNbHBIN Tiepuoa. Ilpsimoe u Hempsimoe
pasButue. Pa3Burne ¢ Meramopdo3oM y 6eCro3BOHOYHBIX M MO3BOHOYHBIX KHUBOTHBIX.
buosiornueckoe 3HaYeHUE MPSIMOTO U HEOPSIMOTO PA3BUTHS, UX PACHPOCTPAHECHHUE B
npupoje. Tunel pocta )KMBOTHBIX. PAKTOPHI PETYISIIUNA POCTA KUBOTHBIX M YEIIOBEKA.
Craguu MOCTIMOpPHUOHANIBHOTO PAa3BUTUSI Yy JKUBOTHBIX M dYesoBeka. [lepuons
OHTOTeHe3a yenoBeka. CTapeHune U CMepTh Kak OMOJIOTrHYEeCKUE TPOIIECCHI.

Pa3smHoxeHue u pa3Butue pacteHuid. ['ametodut u ciopodut. Meiio3 B )KU3HEHHOM
ukie pacrenuit. OOpa3zoBaHue CIop B mpolecce Meiosa. ['amerorenes y pacteHuil.
Ono10TBOPEHUE U PA3BUTHE PACTUTENBHBIX OPraHW3MOB. /[BOMHOE OIJIOOTBOPEHHE Y
IIBETKOBBIX pacTeHnuid. OOpa3zoBaHUE U Pa3BUTUE CEMEHHU.

MexaHu3MBbl pETYISIIUUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHCcTpamumn

IToptpetsi: C. I'. HaBamun, X. [IIneman.

Tabmuiet ~ u  cxembl: «BereratuBHoe — pa3smMHOXKeHHEe», «Tumbl  Gecrosoro
pasMHOXEHUsD», «Pa3MHOXeHue XJIaMHIOMOHAaAb», «Pa3MHOXEHHE  3BIJICHBIY,
«Pa3MHOXeHHE TuIpb», «Meio3», «XpoMmocombly, «l'ameTorenes», «CTpoeHue
AUIEKIETKH U crnepmaTto3onaay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe wu
HenpsiMoe pas3ButHe», «Pa3Buthe maiickoro xyka», «Pazputue capanum», «Pa3Butune
JATYIIKWY, «J{BOITHOE OIIOIOTBOPEHUE Yy IIBETKOBBIX pacTeHUil», «CTpoeHue cemsiH
OIHOJOJBHBIX W JBYNOJIBHBIX pPAacTCHU», «JKM3HEHHBIA LHUKI MOPCKOW KaITyCThI»,
«OKW3HEHHBIN TUKIT MXa», «KWU3HEHHBIA UK NANOPOTHUKA», <«OKH3HEHHBIN UK
COCHBI».

OO0opynoBaHUE: CBETOBOM  MHKPOCKON,  MHUKpOIpEnaparbl  SHLIEKIETOK U
CIIEpMATO30MI0B, MOJENb «L MK pa3BUTHS JIATYIIKI.

JlaGopaTopHasi pabora «/3yueHue CTpOEHHs TOJOBBIX KIETOK HAa TOTOBBIX
MHKpOIIPENnapaTax».
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IIpakTuyeckass  padora «BpIsIBIEHHE  NPU3HAKOB  CXOACTBA  3apOJBIIIEH
MO3BOHOYHBIX KUBOTHBIX.
JladopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 11. I'eHeTuKa — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hctopus cTaHOBIEHUS M pa3BUTHS TeHETHMKUM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponb oTeyecTBEHHBIX YUEHBIX B PA3BUTHH T€HETUKHU. PaOOThI
H. K. Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, FO.
A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS M CHMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHBI, aJbTEPHATUBHBIE IPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIN MTPU3HAK,
TrOMO3MI0Ta, TeTepO3UTroTa, YUCTasl JIMHUA, THOpUIbL, reHoTun, (GeHoTun. OCHOBHBIE
METOJIbl ~ TEHETHKU:  TUOPUAOJIOTHYECKUN,  LMUTOJOTHYECKUH,  MOJEKYJSIPHO-
TEHETUYECKUM.

JdemoHcTpanuun

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Konbsios, H. 1. BaBuios, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®dunmunuenko, H. B. Tumodees-Pecorckmii.

Tabnuiel v cxembl: «MeToabl TeHETUKNY», «CXeMbl CKPEIIMBAHUS.

JlabopaTopHas pa6ora «/[po3oduina Kkak 00HEKT TeHETUYECKUX UCCIIET0OBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHzaens — 3aKOH €IMHOOOpa3Hs
ruOpuoB niepBoro nokosienus. [lpaBmino nomunupoBanus. Bropoii 3akon Mennens —
3aKOH pacuieruieHus mpu3HakoB. lluTonormdyeckue OCHOBBI ~MOHOTHOPUIHOTO
CKpelrBaHus. [ umore3a 4ucToThl ramer.

AHanusupyroniee  ckpemmuBaHue. [IpomexyTouHbId — XapakTep HACIJIEIOBAaHMS.
Pacuienienrie npu3HakoB MPU HEMOJIHOM JOMHUHUPOBAHUMU.

JurnOpunHoe ckpeniuBanue. Tpetnit 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO
HaCJIeI0BaHUs NMPU3HAKOB. [luToI0rNYecKkre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHHS.

CueruieHHOe  HaclienmoBaHwe mnpu3HakoB. PaGorer  T. Moprana. CrermieHHoe
HACJIEOBaHUE T'€HOB, HAPYUIECHUE CLECTUICHUS MEXIy I€HaMHU. XPOMOCOMHasl TEOpPHs
HACJIEICTBEHHOCTH.

I'enetuka mnosa. XpOMOCOMHBIM MEXaHU3M ONPENENICHHUs ToJia. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHelii M rereporaMmeTHbli 1oa. ['eHeTudeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [lneloTpornus — MHOKECTBEHHOE JIEMCTBHUE T'€HA.
MHOXeCTBEHHBIN aJUIEIIA3M. B3aumoperictBue HEAJUIEIbHBIX TE€HOB.
KommnnementapHocts. Onuctas. [loaumepus.

['eHeTnyecknii KOHTPOJIb PA3BUTUS PACTECHHM, UBOTHBIX M YEJIOBEKA, a TaKXKe
(U3HOTOTHYECKUX TPOIIECCOB, MOBEACHUS W KOTHUTHBHBIX (YHKIWU. |'eHeTndyeckue

MEXaHU3Mbl CUMOMOTE€HE3a, MEXaHHU3Mbl B3aUMOJACHCTBUS «XO3MH — Mapa3uT» U
«XO3MH — MHUKpoOWOM». ['eHeTHYecKHWe acmeKThl KOHTPOJS ¢ HU3MCHCHUS
HAaCIIEeJICTBEHHOM MH(POPMAIIUU B OKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

IHoptpetsl: I'. Menaens, T. Mopras.
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Tabmuuel u  cxemsl: «IlepBelii 1 BTOpoi 3akoHbl Mennens», «Tpertuil 3akoH
Mengens», «AHaIM3Upyoliee CKpemuBaHuey, «HemomHoe AOMUHHpPOBAHHUEY,
«CluerieHHOe HaclieIOBaHUE TPU3HAKOB Y Apo30uibly, «I'eHeTuka nonay, «Kapuorun
yenoBekay, «Kapuorun gpozoduns», «Kapuotun nTuib», «MHOXKECTBEHHBIM
ajuienu3My, «B3aumMoaencTBue reHoBY.

OO6opynoBaHue: MOJENb JJisi JEMOHCTPALlMM 3aKOHOB €JUHO00pa3us TUOpHUI0B
IIEPBOTO IOKOJICHHUSI M PACIIECIUICHUS MPU3HAKOB, MOJEIb ISl AEMOHCTPALMU 3aKOHA
HE3aBUCHMOI0 HACJIEJOBAaHMS NPU3HAKOB, MOJENb IS JEMOHCTPALUM CLEIIEHHOTO
HacCJe1I0BaHUs PU3HAKOB, CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jpozodumnay.

IpakTuueckas padora «/3ydyeHue pe3yiabTaTOB MOHOTMOPUAHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

IpakTnueckas padora «/3yueHue pe3yabTaTOB AUTHOPUAHOIO CKPEIIMBAHUS Y
TIPO30(UITBI.

Tema 13. 3aKoHOMEepPHOCTH U3MEHYNBOCTH

B3aumopeiicTBue reHotuna u cpejsl npu ¢popmupoBaHuu ¢penoruna. U3MeHuYnBOCTh
npu3HakoB. KadecTBEHHbIE M KOJMYECTBEHHbIC NpPU3HAKU. Buabl HW3MEHUYMBOCTH:
HEHACJICICTBEHHAs U HACJICICTBCHHASI.

MoaudukanuoHHas M3MEHUYHUBOCTb. Ponb Cpeabl B hopmMupoBaHUH
MoAuGUKAITMOHHON M3MeHYnBOCTU. HopMma peakiuu npusHaka. BapuanimoHHBIN psig U
BapuanuonHas kpusas (B. Moranncen). CBolicTBa Moau(UKAIIMOHHON U3MEHYUBOCTH.

I'enoTunuueckass U3MEHUMBOCTh. CBOWCTBA F€HOTUNMYECKOW M3MEHUYMBOCTH. Bujibl
TeHOTUITNYECKON U3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallMOHHASI.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Meio3 U TMOJOBOW IMpolecc — OCHOBa
KOMOWHATUBHON HM3MEHYMBOCTU. PoJb KOMOMHATUBHON H3MEHUYMBOCTH B CO3JaHHUU
TreHeTHYECKOro pa3HO00pa3us B mpeenax OJHOro BUAA.

MyTannoHHass U3MEHYMBOCTb. BUabl MyTaluii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE W WHAYUUPOBAHHbIE MYyTalUuU. JSOepHblEe U LUTOILIA3MaTUYECKUE
myTanuu. COMaTUYECKUE U TOJIOBbIE MyTaluu. [[puynMHbl BO3HUKHOBEHUS MYTalUU.
MyTareHsl U UX BIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IMPOIECCa.
3aKOH TOMOJIOTMYECKUX pANOB B HacienctBeHHou usmenunBoctd (H.U. BaBumos).
BuesinepHas ©3MEHUYMBOCTb U HACJIEACTBEHHOCTb.

Onueenemuxa u dNUSEHOMUKA, POJIb INUSEHEMUYECKUX (aKmMOopos 8 HACIeO008aAHUU U
UBMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdemoncTpanuun

[Moprpetst: I'. ne ®pus, B. Morauncen, H. 1. BaBuios.

Tabnuiel U cxembl: «Bunbl m3ameHanBoCTHY, «MoOaubUKaIMOHHAS U3MEHYHBOCTDY,
«KomOuHaTHBHAsS W3MEHYMBOCTHY, «Melo3y, «OrmmogorBopenney, «l eHeTnueckue
3200J1eBaHMS YCIIOBEKay, «BUIbI MyTaIuiiy.

OO6opynoBaHue: )KUBbIE U repOapHble IK3EMIUISIPbl KOMHATHBIX PACTEHUN, PUCYHKHU
(¢ororpadun) )KUBOTHBIX C PA3THUUYHBIMU BUJIAMHA U3MEHYHBOCTH.

JlabopaTtopHas paborta «lccienoBanne 3aKOHOMEPHOCTEH MOIU(DUKAITMOHHON
n3MeHUYMBOCTHU. [locTpoeHne BapualMOHHOTO psAIa U BAPUALMOHHOW KPUBOW».

IpakTuyeckas padora «MyTtanuu y 1po30(duiibl (Ha TOTOBBIX MUKPOIpENapaTax)m.

Tema 14. I'eHeTHKA YeJI0BEKA
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Kapuortun yenoseka. MexayHapoaHas nporpaMma MCCI€I0BaHUSI T€HOMA YEJIOBEKA.
Metoasl  uW3ydyeHMST TEHETMKM  4EJOBEKA:  T'EHEaJorMueckui,  OJIM3HELOBbIN,
HUTOTCHETUYECKUN, TONYJSIHUOHHO-CTATUCTUYECKUN, MOJIEKYISPHO-TEHETUUECKUN.
CoBpemeHHoOe ONpEACICHNE  TE€HOTHUIIA: MOJIJHOT€HOMHOE CEKBEHUPOBAHMUE,
TEHOTUIIUPOBAHUE, B TOM uucie ¢ nomouero [II[P-anamu3za. HacnencrBennbie
3a0oyeBaHusl uyenoBeKka. ['eHHble M XPOMOCOMHBIE OOJe3HM 4YenoBeka. bonesHu ¢
HACJICJICTBEHHON MPEIPaACIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TEHETUKU B
NpEeNOTBpallleHU W JICYEHUM TEHEeTUYECKUX 3aboneBaHui uenoBeka. Menuko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. (CTBOJOBbIE KIETKH. [IOHSATHE «TE€HETUYECKOro
rpy3a». OTHYECKHE AaCHEKThl HMCCIIEJOBaHUN B 00JaCTU peJaKTUPOBAHUS T€HOMa W
CTBOJIOBBIX KJIETOK.

['eneTnyeckue GpakTOphl MOBHIIIIEHHON YYBCTBUTEIBHOCTH Y€JOBEKA K (PU3UYECKOMY

U XUMUYECKOMY 3arps3HEHUIO OKpY’Karouen Cpeapbl. ['eneTnueckas
IIPEIPaACIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSM.
JdemoHcTpanuun

Tabnuuel  u  cxembl: «Kapuotun uenoBeka», «MeToAbl M3Y4YEHHUS] T€HETHKU
yesoBeKkay, «I'eHeTnueckue 3a00JI€BaHUs YEIOBEKAY.
IIpakTuueckas pa6ora «CocTaBlIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cennekuusi OpraHu3MoB

JloMecTuKalusl U CEJNEKIMS. 3apOXKJICHHUE CEJNCKIMU U JOMECTHKaluu. YueHue H.
W. BaBunoBa o lleHTpax MNpOMCXOXACHUS W MHOTrO00Opas3usi KyJlbTYpHBIX pacTeHUH.
Ponp cenexkuuu B CO3aHMM COPTOB PACTEHHl M MOpof >KUBOTHbIX. Copt, mopoja,
MTaMM. 3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEACTBEHHONM wu3MeHunBoctH H.
. BaBuiioBa, ero 3Haue€Hue JIsl CENIEKIIMOHHON pabOoTHhI.

Metoasl  ceneKIMOHHOM  paboThl. McKyccTBEeHHBIM  OTOOp: MAacCOBBIM W
WHIUBUIYaJbHBIA. DTarmbl KOMOWMHAITMOHHON celeKIuu. VcrbiTaHue MpOou3BOIUTEIICH
10 MOTOMCTBY. OTOOpP 1O TE€HOTUITY C TIOMOIIBIO0 OLIEHKH ()eHOTHIIAa TOTOMCTBA B OTOOP
10 TEHOTUITY ¢ momoulpto ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PagmanmoHHBIN H
XUMHYECKUN MyTareHe3 KaKk HCTOYHUK MyTalluil y KyJIbTYpHBIX (DOpM OpraHusmMos.
Hcnonp3oBaHue T€HOMHOTO pEJaKTHUPOBAHUA U METO/I0B pekoMOuHaHTHBIX JIHK s
MOJY4YE€HUSI HCXOTHOTO MaTtepuaia sl CeJICKIHH.

[lonyyenne mnonumniounoB. BHyTpuBumoBas rubpuausamnus. Bau3kopoacTBeHHOE
CKpelMBaHue, win WHOpumuHr. HepoacTBeHHOE CKpelUBaHHWE, WM ayTOPHIIMHT.
I'etrepo3uc u ero mpuumHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. [Ipeomonenne Oecruonus MEXKBHIOBBIX THOpUIOB. JlocTkKeHUS
CEJICKIIMM PACTCHUH U YKUBOTHBIX. «3€1E€HAsl peBONIOYUS».

CoxpaHeHue U U3yuYeHHe TeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN U UX JUKUX
ponuyelt Uil CO3JaHUST HOBBIX COPTOB HW THOPHAOB  CEIIbCKOXO3SIHCTBEHHBIX
KYJIbTYyp. M3yuenue, coxpanenue u YNpaeieHue  2eHemudeckumMu  pecypcamu
CENbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX  JCUBOMHLIX 8  YEeNaX  YAYUULeHUs.
CYWecmeyliomux U Cco30aHus HOBbIX NOpPOoO, JAUHUL U KPOCCO8, 6 MOM Uucie C
NPUMEHEHUEM COBPEMEHHbIX MEemOo008 HAYUHbIX UCCIe008aHUU, Nepedosvlx uoell u
NepCneKmueHbIX MexHoaA02UlL.
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JdemoHcTpanuun

Hoptpersl: H. Y. BaBunos, 1. B. Muuypun, I'. /[. Kapneuenxo, II. II. JIykpsaHeHKo,
b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabmunbel 1 cxembl: «L{eHTpbl MPOUCXOXKACHUS W MHOTrooOpasusi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKUX PANOB B HACIEICTBEHHON HW3MEHYMBOCTHY,
«Metogsl cenexkuuny», «OtaanéHHas rudbpuauzanus», «MyTtaresesy.

JlaGoparopuass padora «/3ydyeHue COpTOB KYJIBTYPHBIX pAacT€HUW U IOPOA
JOMAIITHUX )KUBOTHBIX).

JlaGoparopHasi pabora «l3ydyeHue METONOB CEJIEKLIUA PACTCHUMNY.

IpakTuyeckas padora «IIpuBuBKa pacTeHUN.

Ikckypcusi «OCHOBHBIE METO/BI U JOCTHUKEHUS CEJIEKUUN PACTEHWH W JKMBOTHBIX
(Ha CENIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOMUCIBITATEIbHBIM Y4acTOK, B
TEIUIMYHOE XO3S1CTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

Tema 16. BUoTeXHO0JI0THS U CHHTETHYECKAsI OMOJI0TUS

OOBEKTHI, UCTIONIB3YEMbIe B OMOTEXHOJIOTUH, — KJIETOYHBIC U TKAaHEBBIC KYJBTYPHI,
MUKPOOPTaHU3MBbl, ux XapaKTePUCTHUKA. TpaguunonHas OMOTEXHOJIOTHSI:
xJieOomneyeHue, MOJy4YEeHUE KHCJIOMOJIOYHBIX MPOAYKTOB, BUHOJICJIHE.
MukpoOuonornueckuii  cuHTe3. OOBEKTBI MHUKPOOHMOJIOTHYECKUX  TEXHOJIOTHH.
[TpousBojicTBO Oenika, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTMM W HWHCTPYMEHTOB LEJICHANPABICHHOTO W3MEHEHHS U
KOHCTPYUPOBAHUSI T'€HOMOB C LIEJIbIO MOJYYEHUSI OPraHW3MOB M HMX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaIoIIuecs B MpUpoJie OMOCUHTETUYECKHE ITyTH.

Knerounas wunxeHepus. MeTonbl KyJabTypbl KIETOK M TKaHEW pacTeHU W
KUBOTHBIX. Kprobanku. Comatnyeckas rudpuau3aius 1 COMaTUYECKUl IMOpUOTEHE3.
Hcnonb3oBaHue TramiouioB B CEJICKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonvzosanue MOHOKIOHANbHBLIX U  NOJUKIOHATbHLIX —~ aumumen 8
meouyune. VICKyCCTBEHHOE ~ OIUIOJIOTBOPCHHE.  PEKOHCTPYKIHS — SHMIICKICTOK |
KJIOHUPOBaHWE JKMBOTHBIX. MeTOJ TpaHCIUIAaHTAUMM SJIep KJIETOK. TexHnonocuu
0300po8IeHs, KYTbMUBUPO8AHUS u MUKPOKIOHANbHO20 DA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHasi M T€HHas WHXEHepusa. VICKyCcCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTH>KeHUsI U MEePCIEKTUBbI XPOMOCOMHON U T'€HHOW MHKEHEPUHU. DKOJIOTUUYECKUE U
ATUYECKHUE TMPOOJIEMbl TCHHON WHKEHEPHH.

Menunuackue OuotexHoiorun. IloctreHomHas 1udpoBas wMeaunuaa. [IIP-
JIUMarHocTuka. MeTaboJIOMHBIN aHAJIN3, TEHOLIEHTPUUYECKUI aHAJIN3 MPOTEeOMa Yell0OBeKa
JUISL OLIEHKH COCTOSIHHSI €r0 3J10pOBbs. VCronp30BaHNE CTBOJIOBBIX KIIETOK. TapreTtHas
Tepanusi paka. 3D-OmoummkeHepusi s pa3paboTKu  (yHIaMEHTaIbHBIX OCHOB
MEIUIMHCKAX TEXHOJOTHM, CO3JaHHSI KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJOTHU
TpéxMepHOoro  OWompwHTHHTa W ckadonauara i pemieHus  3a7ad
MEPCOHATN3UPOBAHHOW MEIULINHBI.

Co3anue BEKTOPHBIX BAKIUH C IEJIbI0 00eCIeYeHUs] KOMOMHUPOBAHHOW 3aIIUTHI OT
Bo30ynuteneit OPBU, ycTaHOBIEHHE MOJIEKYJIIPHBIX MEXaHU3MOB (PYHKIIMOHHUPOBAHUS
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PHK-conepxamux BUPYCOB, BBI3BIBAIOUIMX OCOOO OIMACHBIE 3a00J€BaHUs YEIOBEKA U
KUBOTHBIX.

JdemoHcTpanuun

Tabmuuel  u  cxeMmsbl: «Mcnonb30BaHME MHUKPOOPraHW3MOB B  MPOMBIIIEHHOM
pou3BOACTBe, «KieTounas nmxenepus», «I eHHass HHKEHEPU.

JlabopaTopHas pa6ora «/3yueHue o0bEKTOB OMOTEXHOIOT M.

IpakTuyeckas padora «llosydyeHne MOJIOYHOKHUCIBIX IIPOTYKTOBY.

Ikckypeus «buorexnonorus — BaKHEHIIast IPOU3BOJIUTENIbHAS cuia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BUOJIOI'NA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOSHUsI 00YYarOIIUMUCS
nporpaMM CpEIHETro O0OIIero o00pa3oBaHUs: JMYHOCTHBIC, METAlpeJAMETHbIE U
peIMETHBIE.

B cTpykType JNWYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MPOTPAMMbI MO OHUOJOTUH
BBIZICTICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYAIOIIMMHUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIBHOCTU U
CaMOOTIPEICIICHHIO, HaluYue Momusayuyu K O0O0y4YeHUIO0 OWOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIULMK  pa3BUTUS  OMOJOTMYECKOTO  3HAHMS, 20MOBHOCHMb U
CcnocoboHocmb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JCSATCIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMHU yCTaHOBKaMHU, MPUCYITUMHU CHUCTEME OMOJIOTMYECKOTO
oOpa3oBaHus, Haluyue npagoco3Hanus YKOJIOTUIECKOU
KYJbTYPBI, CHOCOOHOCMU CMABUMb TISTH U CTPOUTH )KU3HCHHBIC IJIAHBI.

JIMYHOCTHBIC PE3yJabTaThl OCBOCHHUS IMPOTPAMMBI MO OWOJOTHH JOCTHUTAIOTCS B
€IUHCTBE Y4eOHOM M  BOCIUTATEIBHOM  JICSITEIBHOCTH B  COOTBETCTBHH  C
TPAAULIMOHHBIMA POCCUMCKUMH COLUOKYJIBTYPHBIMUA, HCTOPUYECKUMU U JTyXOBHO-
HPaBCTBECHHBIMU IICHHOCTSMH, TPUHATHBIMH B OOIIECTBE IMpPaBWJIAMH H HOPMaMH
MOBEJACHUS W CHOCOOCTBYIOT IIpoIlleccaM CaMOTO3HAHUS, CaMOBOCTIHTAHHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEHW MO3UILIMM JIUYHOCTH, MATPUOTU3MA U YBAKEHUS K
3aKOHY M MPABOIOPSAIKY, YEJIIOBEKY TpyAda M CTApUIEMy IOKOJCHHUIO, B3aUMHOIO
YBaXEHUS, OEpEKHOTO OTHOWIEHHWS K KYJIbTYpHOMY HACICAWI0 H TPAJAUIHIM
MHOTOHAIIMOHAIBbHOTO Hapoaa Pocculickoir deneparuu, NPUPOAE M OKPYKAIOIIECH
cpexne.

JIMdHOCTHBIE pe3yibTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» mTOMKHBI
OoTpakaTb  TOTOBHOCTH M  CIIOCOOHOCTH  OOYYalONIUXCS ~ PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH TO3WIMEH  JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHMEHTAIINH, TMO3UTUBHBIX BHYTPEHHHUX yOeXKIeHH, COOTBETCTBYIOIINX
TPAAUIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACUIMPEHUE KU3HEHHOTO OIbITa
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W ONbITa JEATEIbHOCTH B IMPOLECCE peaau3aldd OCHOBHBIX HANpaBICHUU
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaIaHCKOTr0 BOCIIUTAHMS

c(hOPMUPOBAHHOCTh TPAXAAHCKOW MO3ULIUMU OOYYAIOMIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OO0S3aHHOCTEH, yBa)XEHHE 3aKOHA U
MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MACSATEILHOCTH MPHU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUU yU4E€OHBIX M MMO3HABATENIbHBIX 3aJ1a4, BHITIOJHEHUN OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO TMO3UIIMIO MO OTHOUIEHUIO K SIBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBaTh B CBOMX JICMCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C pPa3HBIMU YOEXKICHUSMH, KYJIbTYPHBIMU IICHHOCTSMH U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOJIHEHUS YYECOHBIX,
MO3HABATEJILHBIX M UCCIIEIOBATEIbCKUX 3aa4, YBAXKUTEIBHOTO OTHOILICHUS K MHEHUIO
OTIIIOHEHTOB TIPU OOCYXJAECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNS;

TOTOBHOCTh K TYyMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKOM TIpakKJaHCKOM WJIGHTUYHOCTH, TMATPUOTHU3MA,
YBa)KEHUS K CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoM, ropaoctu 3a
CBOM Kpa#, cBOO PoauHy, CBOW S3bIK M KyJIbTYpYy, MPOIUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEIUIO M MaMsITHUKaM MPHUPOJBI,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHHMBATHh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMONOTMY, TTOHUMAaHUs 3HAYCHUS] OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HU
YeJIoBeKa M COBPEMEHHOTO 00IIIEeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CiHyXkeHHI0O U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYall{i0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHUWE K CBOMM pPOJWTENSAM, CO3IaHUI0 CEMBH HAa OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTENM CEMEMHOW XWU3HU B COOTBETCTBUU C TPAAULIUSAMH
HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIKOYAs OSCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JICHCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;
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TOTOBHOCTh K CAMOBBIPXKEHHUIO B PA3HBIX BUJAX HUCKYCCTBA, CTPEMJICHUE MPOSIBISATH
KauyecTBa TBOPUYECKOMN JTUYHOCTH;

5) pusuyeckoro BocnuTaHus, (OPMHUPOBAHHMS KYJLTYPbl 310pPOBbS W
IMOIMOHAIBHOTO 0JIArONOJIyYHs:

MOHMMAaHWE W peanu3alus 3JA0pOBOro M Oe3omacHOro oOpasza KU3HU (310pOBOE
MUTAHUE, COOJIOJIEHUE TUTMEHUYECKUX MPaBWI U HOPM, COalaHCUPOBAHHBIA PEXKUM
3aHSATUN U OTIIBbIXA, PETYJsipHas PU3NUecKasi akTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIICHUSI K COOCTBEHHOMY (U3MYECKOMY U TICUXUYECKOMY
3I0POBBIO;

MMOHUMAHHE IEHHOCTU NPAaBUJI WHIUWBUAYAIBHOTO W KOJUJIEKTUBHOIO OE€30IMacCHOIO
MOBEJICHUS B CUTYyAIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEJACTBUM ¥ HENPUATUS BPEAHBIX MPUBBIUCK (yMoTpeOiIeHus
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) TPy/10BOro BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOM JICSITEIBHOCTH TEXHOJIOTMYECKOW U  COIMAIBHOM
HAIPaBJIEHHOCTH, CMOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH M CaMOCTOSTEIHLHO
BBITIOJIHSITh TAKYyIO €S TEILHOCTD;

UHTEpPEC K pa3IMuHbIM cdepaM TpodecCUOHATBLHON JeATEeIbHOCTH, YyMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIieil npodeccuu U pearru30BhIBATh COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU
BCEH KU3HU;

7) 3KOJIOTMY€eCKOr0 BOCITUTAHMSA:

HKOJIOTHYECKHU 1IEeJIECO00pa3HOe OTHOIIEHUE K MPUPOJE€ KaK MCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIICHUE  YPOBHSA  OJKOJOTHYECKOM  KyJIbTYphl:  NpPUOOpEeTEeHHWE  OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIICHKH UX BO3MOYKHBIX MOCJIEACTBUH ISl OKPYKAIOIIEH
CpeIlbl;

OCO3HaHHE II100aJIBLHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIEM U IMyTel UX PelIeHUs;

CIOCOOHOCTh HCIIOJIB30BaTh IMPHUOOpETaeMble NP HM3YYCHUU OWOJIOTHH 3HAHHS U
YMEHUS TIPU PEIIEHUU MPOOJIEM, CBA3aHHBIX C PAMOHATBHBIM MPUPOIOTIOIH30BAHIEM
(cobnronenne TpaBWI TIOBEACHHWS B TMPUPOJE, HAMPABICHHBIX HAa COXpaHEHUE
paBHOBECHS B 9KOCUCTEMAaX, OXPaHy BUIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HEMPUSATUE JICMCTBUNA, TPUHOCSIINX BPE] OKPYKAIOIIEH TPUPOJHOUN Cpelie,
YMEHHE  TPOTHO3UPOBATH  HEONArONPHUSTHBIE  SKOJOTUYECKHE  TOCIEICTBHS
NPEeANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPAIIATh UX;

HaJM4ue Pa3BUTOrO SKOJOTMYECKOTO MBIIIJIEHUS, YKOJIOTHYECKON KYJIbTYpPHhI, ONbITA
NEATENIbHOCTU HKOJOTMYECKON HAIMpPaBIE€HHOCTHU, YMEHHUSI PYKOBOJCTBOBAaTbCS HMHU B
MMO3HABATEIbHOM, KOMMYHHUKATUBHOM U COIMATILHOM MPAKTHUKE, TOTOBHOCTU K y4aCTHUIO
B MMPAKTUYECKON JEATEIbHOCTH SKOJIOTMUECKON HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOIIECTBEHHOW MpPaKTHKW, OCHOBAHHOTO HA JAHANoOre KyJIbTyp,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;
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COBEpIIEHCTBOBAHUE S3BIKOBOM M  YHUTATENIbCKOM KYJIbTYphl KaK CpEICTBa
B3aMMOJICUCTBHS MEXY JIFOJbMH U MO3HAHUS MUPA;

MOHUMAaHUE ceUU(PUKA OMOJOTUN KaK HAayKH, OCO3HAHUS €€ posikd B (POPMUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM LEJIOCTHOTO MpeACTaBICHUS 00
OKpYXaIollleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa W OOIIECTBA, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJIEM COXPAHEHHS] MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTUM OWOJIOTMM JJii COBPEMEHHOW IIMBUIIM3ALIUU:
o0OecrieyeHusi HOBOTO YPOBHS pPa3BUTHS MEJULMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTU, CIIOCOOHBIX pelIaTh PeCypcHbIE MPOOJIEMbl Pa3BUTHS YEJIOBEYECTBA,
noMcKa MyTed BbIXOJAa M3 TJIO0ANBHBIX 3KOJOTHYECKHX MpobieM u olecrneyeHus
nepexojia K yCTOWYMBOMY PAa3BUTHIO, PALlMOHAIBHOMY HCIOJIB30BAHUIO TPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUN B LENSAX MOBBIIICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIMOHAIBHOW T'PaMOTHOCTH — OOydyarolmuxcsi, (GOopMHUpPYyeMOH TpH HU3YyYEHUU
Ouojoruu;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
CIIOCOOHOCTH MCIOJIb30BATh MOJydyaeMble 3HAHUA JUIsl aHallu3a U OOBSCHEHUS SIBIICHUN
OKPYXAaIOIIEer0o MHpa W MPOUCXOIAIMX B HEM U3MEHEHHWH, YyMEHuEe Jenarb
000CHOBaHHbBIEC 3aKIIOYEHUS HAa OCHOBE HAyUYHBIX (DAKTOB M HMMEIOMIMXCS JaHHBIX C
LIEJIBIO MTOJIy4YEHUs JJOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTh CaMOCTOSITENIFHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUISl PEILCHUs
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAy4yHOW JEATEIbHOCTH, TOTOBHOCTb  OCYIIECTBISAThH
INPOEKTHYIO U UCCIIEI0BATENbCKYIO JESATEbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHMIO U CaMOOOPa30BaHUIO, K
aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWH MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
OTPEOHOCTSIMH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl OCBOCHHsS ydeOHOro mpenmera «buomorus»
BKJIFOYAIOT: 3HAYWMble i1 (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOYJAIOUTUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIeHAYyYHbIE TMOHATHUS, OTPAKAIOIINE
[[EJIOCTHOCTh ~HAYyYHOM KapTUHBI MHUpAa © COeHU(PUKYy METOJIOB IO3HAHWS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, HDHEPrus, SBIEHUE, MPOIECC,
CHUCTeMa, Hay4dHbId (aKT, TPHUHINI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
uccle0Banne, HAOIIOJeHNEe, W3MEPEHHEe, SKCIEPUMEHT W JAPYTHE); YHUBEpPCaIbHBIC
ydaeOHble  JelcTBUS  (TIO3HABaTelNbHBIE, KOMMYHHKATHUBHBIC,  PETYJISATHBHBIC),
obOecrieunBaromue ¢GopMupoBaHue (YHKIMOHATHHOW TPAMOTHOCTH M COIMATBHOM
KOMITETEHIIUA O0YYaIONIUXCs; CMOCOOHOCTh OOYYArOMIMXCS HMCIOIB30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIC, MHPOBO33PCHUECKUE 3HAHUS W YHUBEPCAIbHBIC yUeOHBIC
JICVCTBUS B TIO3HABATEIILHOM U COLIMAIBHON MPAKTHKE.
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B pesynbrate u3ydyeHuss OMOJOTMM Ha YpPOBHE CPEAHEro 0O0IIero oOpa3oBaHUS Y
oOyyaroierocsi OyayT copMHUpOBaHBI TMO3HABAaTEIbHbIE YHUBEPCAIbHBIE YUeOHBIE
JEUCTBUS, KOMMYHUKATUBHBIC YHHBEPCAIbHBIC Yy4eOHBIC ICHCTBUS, PETYISITHBHBIC
YHHUBEpCaTbHbIC yUeOHbBIE IEWCTBUS, COBMECTHAS JESITEIbHOCTb.

MeTtanpeaMeTHbIE  pe3yNbTaThl  OCBOCHHS  IMPOTPAMMBI  CPEAHETO  OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJjajieHNe YHUBEPCAJbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY JI€CTBUSIMU:

1) 6a3oBbI€ JJOrHYECKHE JeiCTBHS:

CaMOCTOSITEILHO (OPMYJIUPOBATh M aKTyaJU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHUM 3HAHUU TPUEMBI JIOTMUYECKOTO MBIILICHUs (aHaiu3a,
CUHTE3a, CpaBHEHMs,  Kjaccudukanuu, 000OIIEHMs),  PACKpPbIBATb  CMBICI
OMOJIOTMYECKUX MOHATUH (BBIICIATh UX XapaKTEPHbIC MPU3HAKU, YCTAaHABINBATH CBSI3U
C IPYTUMH TTOHATHSIMH );

OTPENENATh 1IEIN JeATeIbHOCTH, 3aJlaBasi MmapaMeTpbl U KPUTEPUU UX JOCTIKCHUS,
COOTHOCHUTDH PE3YyJIbTAThI JICATCIIBHOCTH C MIOCTABICHHBIMU IEJISIMH;

UCITIOJIH30BaTh OMOJIOTMYECKUE TMOHITHUS JIJIs1 OOBSICHEHHS (DAKTOB U SBJICHUHN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIAYKTHBHBIC, NEIYKTUBHBIC, MO AHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYUST B pacCMaTPUBAEMBIX SIBJICHUSX,
(bopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEJICTBA IS TPEJCTaBICHHS CYIIECTBEHHBIX
CBSI3€l W OTHOIIIEHUM B M3y4aeMBbIX OMOJIOTHYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUUI
Pa3HOTO0 POJia, BBISIBICHHBIX B PA3JIMUYHBIX HH(DPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IJIaH pEIICHUS NpoOJIeMbl C YYETOM aHalu3a HMMEOIIHXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICATEIHLHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YIHTATOB LIEIISM,
OIICHUBATh PUCKH TMOCJEIACTBUN IEITCIHBHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH PAaOOTy B YCIOBHUSX PEAbHOT'O, BUPTYAIBHOTO WU
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENbCKHE eiiCTBHSA:

BIAJCTh HABBIKAMH y4eOHO-HCCIIEIOBATEILCKON M TIPOEKTHOW JIeITEIHbHOCTH,
HABBIKaMH pa3pelieHus MpooiieM, ClIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIEHOMY
MIOMCKY METOJOB PELICHUs MPAKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3JIMYHbIX METOJI0B
MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMUHbIC BUJIBI JIESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMSI, €ro
MHTEpIpEeTANUU, TPEOoOPaA30BAHUIO U MPUMEHEHUIO B YUYEOHBIX CUTYaIIUSX, B TOM YHCIIE
MIpU CO3JJaHUH YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMHupOBaTH, HAyYHBI THI MBIIUICHUS, BIIAJETh HAYYHOH TEPMUHOJIOTHUCH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTHh U (HOPMYIHUPOBATHL COOCTBEHHBIE 3a7laul B 00pa30BaTEIbHON JEATEIbHOCTH
U ’KU3HEHHBIX CUTYaIIUSIX;
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BBISIBIISITh TPUYUHHO-CIICACTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3aJlauyy, BBIIIBUTATh
TUTOTE3y € penieHus, HaXOUTh apTYMEHTHI JJI I0Ka3aTeIhCTBAa CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATH IOJTYYCHHBIC B XOJE PEIICHUS 3aJadydl PEe3yibTaThl, KPUTUUICCKU
OIICHHBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH IIeJICHANPaBICHHBIN MOUCK MEPEHOCA CPECTB U CIIOCOOOB JCHCTBHS B
po¢eCCUOHANIBHYIO CPENY;

YMETh TICPCHOCHUTHh 3HAHUS B T[I03HABATEIBHYI0 M IPAKTUYCCKYIO 00JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HMJICH, MPEJIaraTh OPUTHHAIBHBIC MOIXO0bI U PEIICHUS, CTABUTH
npoOJIEMBI U 33J1a4H, JIOMYCKAIONUE aTbTCPHATUBHBIC PCIIICHHMSI.

3) paboTa ¢ uHpopManmeii:

OPUEHTUPOBATHCA B PA3JIMYHBIX HCTOYHWKAX HHPOpMAUuU (TEKCTe ydeOHOTO
nocoOus,  HAyYHO-TIONMYJISAPHOW  JUTEparype, OWOJOTHYCCKUX  CIIOBApSAX U
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VIHTepHETE), aHaJIM3UPOBATH
MHQPOPMAIIMIO Pa3JIMYHBIX BHUJIOB M (POPM TIpE/CTaBIICHUS, KPUTUYCCKU OIICHHBATH €&
JTOCTOBEPHOCTh M HEITPOTHBOPECYNBOCTH;

(GopMyIHpOBATH 3alPOCHl M MPUMEHSATH Pa3JIMYHbIC METOIBI MPHU TOUCKE U 0TOOpE
Ononormueckoit mHpopmanu, He0OOXOAMMOMN TS BRIIOTHEHHSI YIeOHBIX 3a71a4;

npuodpeTaTh ONBIT  WCIOJB30BaHUS UHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYpy AKTHBHOTO WCIIOIB30BAHUS Pa3THIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETTFHO BHIOMpaTh ONTHUMATIBHYIO (DOpMY MpeacTaBiIeHHs] OMOIOTHYIECKON
uHopManuu (cXeMbl, TpaduKH, THArpaMMbl, TaOIUIbI, PUCYHKH B IPYTOC);

UCTIOJIh30BaTh HAYYHBIH S3BIK B KaUeCTBE CPEJCTBA MpU paboTe ¢ OMOJIOTHIECKOH
UHPOpMAIUCH: NMPUMCHITh XUMHYECKHe, (U3MUYECKHE W MaTeMaTHYECKHE 3HAKU |
CHUMBOJIBI, dhopmyIIHL, ab0peBuaTypy, HOMEHKJIATYPYy, UCIIOb30BaTh U
peoOpa3oBBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEIICTBA HATIISTHOCTH,

BIAJCTh HABBIKAMU pACIIO3HABAHHWS W 3alIUTHl WHMOpMaIuu, WHOOPMAITMOHHOU
0€30MacCHOCTH JIUYHOCTH.

OBiajeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax >KU3HH, aKTUBHO Yy4aCTBOBaThb B
JAJIOTe WIIA JTUCKYCCUU TI0 CYIIECTBY 00CYXKaaeMoi TeMbl (YMEHHE 3a7aBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KIICHUS OTHOCHUTEIBHO  BBITIOJIHEHUS TMpeajiaraeMod  3ajayd,
YYHUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUHN NIPYTUX YYACTHUKOB JUAIOTa WU
JUCKYCCHH );

pacrno3HaBaTh HeBepOATbHBIC CPEJCTBA OOIICHMS, TOHUMATh 3HAYCHHUE COLUATBHBIX
3HAKOB, TPEANOCHUIOK BO3HUKHOBEHHS KOH(DJIMKTHBIX CHUTYalldid, yMETh CMATYATh
KOH(MIIUKTHI U BECTU TIEPETOBOPHI;
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BIAJETh pPA3JIUYHBIMU crocoO0amMu OOLIEHUS M B3aUMOJCHCTBUSA, IOHUMATh
HaMEpEeHUsl JPYTruX JIOJeH, IPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEHUKY U B
KOPpPEKTHOU (popme (HopMyIUpOBaATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMAaTh U HUCIOIB30BaTh MPEUMYIIECTBA KOMAHIHON W MHIMBHUYaJIbHOU pabOThI
IIPU peLIeHnH OMOJIOrMYecKOor MpoOaeMbl, 000CHOBBIBATh HEOOXOAMMOCTbh MPUMEHEHUS
IpynnoBsIX (POpM B3aUMOECHCTBUS MIPHU PELICHUU YU4eOHOM 3a1a4u;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUH C y4ETOM OOLIUX UHTEPECOB U
BO3MOXKHOCTEH KaXkJI0TO WIeHa KOJUIEKTUBA;

OPUHUMATh LEIH COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH U KOOPJIUHUPOBATH
JEUCTBUSL TO €€ JOCTHXKEHMIO: COCTaBJISATh IUIaH ACHCTBUI, pacmpenensiTb PO C
y4€TOM MHEHUH y4aCTHUKOB, OOCYKIaTh Pe3yJbTaThl COBMECTHOU PabOThI;

OLICHMBATh KAa4yeCTBO CBOEro BKJIaJa M KaXXJOT0 Y4YaCTHHMKAa KOMaHIbl B OOLIUH
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb  HOBBIE  TMPOEKTHI, OLEHMBAaTh HJIEU C  TO3MIUH  HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKOM 3HAUMMOCTH;

OCYHIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE MOBEICHHUE B PA3IUYHBIX CUTYaIMSX,
IPOSIBIISATH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBiajeHue YHUBEPCATBLHBIMHU PEryJTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IJISl BBISABICHUSA MPOOJIEM W UX PEIICHHS B
KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpATh HA OCHOBE OMOJIOTWYECKUX 3HAHUU II€JIEBBIE M CMBICIIOBbIE YCTAHOBKU B
CBOMX JIEUCTBUSIX M TOCTYIKAaX IO OTHOLICHUIO K >KMBOU MPUPOJIE€, CBOEMY 310POBBIO U
3I0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIbHO ~ OCYIIECTBJISTh  MO3HABATENIbHYIO  JEATEIbHOCTb,  BBISBISTH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa3oBaTeIbHOMN
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSAITEJILHO COCTABJIAITh IUIAH PEHICHUS MPOOJIeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKy y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHUH;

JieNiaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb OTBETCTBEHHOCTH 3a
peLIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO IIUPOKOW JPYIUIUMU B Pa3HbBIX
00NacTaX 3HAHWM, TOCTOSHHO TMOBBINIATH CBOW OOPa30BATEIBHBIA W KYJIBTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTb OIIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;
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BJIAJ€Th HaBbIKAMHU I03HABAaTEIbHOM pe(pIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUUA U MBICIIUTENBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHUM, UCIIOIb30BATH
npuE€MbI pedIeKCUU ISl OLIEHKH CUTYallid, BIOOpA BEPHOIO PELICHMUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

[IPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX [IPU aHAJIU3€E PE3YIbTATOB AEATECIILHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX IIPU aHATIU3E PE3YIbTATOB JAEATEIIbHOCTH,

MPU3HABATH CBOE MPaBO M MPaBO APYIHMX HA OMIMOKH,;

pa3BUBaTh CHOCOOHOCTh MMOHUMATh MHUP C [O3ULUUK JAPYroro 4YeloBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC Pe3yJbTaThl OCBOCHUS COJACpXKaHUs ydyeOHOoro mpeamera «buomorusy»
Ha YIYOJICHHOM  YPOBHE OPHCHTHPOBAaHBI Ha oOecriedyeHue TPOQHIBHOTO
o0ydeHus oOydaronuxcst ouosorud. OHU BKIIOYAIOT: crenuduieckue st OUOI0TUd
HAy4YHbIC 3HAHMS, YMCHHUS M CIHOCOOBI JICHCTBHH 110 OCBOCHHWIO, MHTCPIIPETAIIUU M
npeoOpa3oBaHUI0 3HAHWW, BUJBI JICATCILHOCTH IO TOJIYYCHHIO HOBBIX 3HAHMHU M UX
NPUMCHCHHUIO B Pa3JIMYHBIX YYCOHBIX, a TaK)KE B PEaJbHBIX JKU3HCHHBIX CHUTYyaIUsX.
[TpenmeTHBIC PE3YNIBTATHI IPEJICTaBIICHBI 1o rojiaMm U3YYCHHMS.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yueOHoro mnpenmera «buonorusi» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUI O MeCTe€ M POJM OUOJOTUU B CHCTEME E€CTECTBEHHBIX
HayK, B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHON KapTHUHBI MUpPA, B MO3HAHUU 3aKOHOB
OPUPOABl U PEIICHUU MPOOJEM PAIMOHATIBHOTO MPUPOJIONONIB30BaHUS, O BKIAJe
POCCUNCKHUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE OWOJIOTHH;

BJIQJICHUE CHUCTEMOU OHMOJIOTHYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraroIue OMOJIOTHYEeCKUE TEPMUHBI U TOHATUSA (PKU3HB, KIJIETKA, OPTaHU3M,
MeTabO0JIU3M, TOMEOCTa3, CAaMOPETYIISINSA, CaMOBOCIIPOU3BE/ICHUE, HACIEACTBEHHOCTD,
U3MEHUYMBOCTh, POCT M pa3BUTHE), OHOJIOTMYECKHE Teopur (KJIETOUYHAsI TEOpHUs
T. [lIsanna, M. lllnennena, P. BupxoBa, XpomocoMHas TeOpHs HACICICTBEHHOCTH
T. Moprana), yuennst (H. M. BaBuiioBa — 0 1ieHTpax MHOT00Opasus U IPOUCXOKICHUS
KyJIbTYpHBIX PACTCHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB TIEPBOTO MOKOJICHHS,
pacIICIUIEHUsl, YUCTOTBl TraMmeT, He3aBUCUMOro HaciueaoBanus ['. Mennens,
FOMOJIOTUYECKUX PSIOB B HaclencTBeHHOM wu3MeHunBocth H. . BaBuiona),
MPUHLHUIIBI (KOMILUIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAMH HAY4YHOIO IIO3HAHHWS, HCIOJIB3YEMBIX B
OMOJOTUYECKUX  HWCCJICIOBAHHUSX JKUBBIX OOBEKTOB  (OmMUCaHWe, W3MEpEHHE,
HaAOJIO/ICHHE, SKCTICPUMEHT);

YMEHHME BBIICIATh CYIIECTBEHHBIE MPU3HAKUA: BHUPYCOB, KIETOK MPOKAPUOT H
DYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHCIIe OaKTEpHid,
rpu0OOB, pacTEHUW, KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB
pacTeHul, >XUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEIACIATEIbHOCTH, MPOTEKAIONIUX B
OpraHM3Max pacTeHWil, KMBOTHBIX U 4EJIOBEKa, OMOJOTMYECKUX IMPOLECCOB: OOMEHa

25



BelIECTB (MeTaboau3M), MpPEBpALIEHUs SHEPruH, OpOKEHHUs, AaBTOTPO(PHOro U
reTepoTpoHOr0 THUMOB MUTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo3a,
ramMeToreHesza, HMOpPHUOTeHe3a, IOCTAMOPUOHANBHOIO  PA3BUTHS, Pa3MHOXKEHUS,
WHIUBUIYAIHOTO Pa3BUTHs OpraHu3sMa (OHTOTE€HE3a), B3aWMOJCIHCTBUS T'€HOB,
reTepo3nca, UCKYCCTBEHHOI0 0TO0pa;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3U MEXAY OpraHOMAAMU KIETKU U UX QYHKIUSAMH,
CTPOEHUEM KIIETOK pa3HbIX TKaHEH M UX (QYHKUIUSMH, MEXK]Y OpraHaMu U CHUCTEMaMu
OpraHOB y PACTEHM, KUBOTHBIX M YEJNOBEKA U HUX (PYHKIUSAMHU, MEXKIY CUCTEMaAMHU
OpraHoB M UX (QYHKUUAMH, MEXIY dTarmaMud OOMEHa BELIECTB, dTalaMU KIETOYHOIO
LIUKJIAa W SKU3HEHHBIX LMKJIOB OPraHU3MOB, 3TanmamMd 3MOpPUOHAIBHOIO pa3BUTHS,
reHOTUIIOM U (EHOTUIIOM, (PEHOTUIIOM U (haKTOpaMu Cpelibl OOUTaAHUS;

YMEHHE BBISIBISTh OTIUYUTENIbHbIE TPU3HAKH )KUBBIX CUCTEM, B TOM UUCJIE PACTEHU,
KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIOUIME  apryMEHTbl,  OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIMKY [JIsl JOKa3aTelabCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPYIIIL;

yMEHHE pellaTh OMOJOTrHYEeCKUe 3a/a4i, BBIABIATh MPUUYUHHO-CIIEICTBEHHBIEC CBS3H
MEXTy UCCIEAYEeMbIMU OUOJIOTMYECKUMU MPOIECCAMU U SIBJICHUSIMHU, JIE1aTh BIBOJIBI U
POrHO3bI HA OCHOBAHUM TOJYUYEHHBIX PE3YIbTaTOB;

yYMEHHE BBINIOJHATH JJA0OPATOPHBIE W TMpAKTUYECKHE paboThl, COOMIOAATh MpaBHIIa
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh TUIOTE3bI, MPOBEPATh MX IKCIIEPUMEHTAIBHBIMH CPEICTBAMU,
dbopMynupys 1eNb HCCIIeOBAaHUs, AHATM3UPOBATh MOJYyUYEHHBIE PE3ybTaThl U JeNaTh
BBIBO/IbI;

yMEHHE Y4acTBOBATh B yueOHO-HCCIE0BATENbCKON paboTe 1Mo OMOJIOTUH, SKOJIOTUU
U MEIUIMHE, TPOBOAMMONM Ha 0a3e NIKOJBHBIX HAyYHBIX OOIIECTB, M IMyOJIUYHO
NPEJICTABIISATD MOJYYSHHBIC PE3YIbTAThl HA YUEHUUYECKUX KOH(DEPEHIIUSX;

yYMEHHE OIICHHBATh STUYECKHUE ACTEKThl COBPEMEHHBIX HCCJIENIOBAaHMA B 00J1acTh
Ouonorui W MEOUIUHBI  (KJIOHHUPOBAaHHWE, HWCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HAIPaBJICHHOE U3MEHEHUE TeHOMA U CO3JaHHE TPAHCTEHHBIX OPTraHU3MOB);

YyMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyaymed mpodecCHOHATbHOM
JEsITeNbHOCTH B O0slacTh OMOJIOTUM, MEAMLMHBI, OMOTEXHOJIOTMH, BETEpUHAPUH,
CEJIbCKOTO XO3SMCTBA, MHINEBOM MPOMBINUICHHOCTH, YIIYyOJIATh TO3HABATEIbHBIN
WHTEPEC, HAMpaBICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOAODKEHHE  OMOJOrMYeckoro  oOpa3oBaHUS B OpraHM3alUsX  CPEeIHEro
po¢heCcCHOHATIBHOTO U BhICIIEro 00pa3oBaHUs.
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TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

HaumeHnoBaHue pa3ziesnioB U TEM IIPOrPaMMBbL

KomnmuectBo yacos

OnextpoHHsie (TU(POBEIE)

n/m Bceero KonTponbHbie IIpakTnueckue 00pa3zoBaTeNbHbIE PECYPCHI
paboThl paboThl

1 buonorus kak Hayka 1

2 JKuBbIe cHCTEMBI M UX U3yYEHUE 1 1

3 Buoorus kieTku 2 0.5

4 XHUMHUYECKasi OpraHu3anysi KIETKU 8 1

S) CrpoeHue u QyHKINU KIETKU 9 1 2

6 OOMmeH BelecTB U MpeBpalieHUe SHEPTUH B 11 1 1
KJIETKE

7 HacnencrBennast napopManms u peanusanus e€ B 8 0.5
KJIETKE

8 JKu3HEeHHBIN UK KISTKH 7 1 1

9 Ctpoenue u (yHKIIMHA OPTaHU3MOB 18 1 1.5

10 Pa3mHOkeHe 1 pa3BUTHE OPraHU3MOB 8 1.5

11 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U 2 0.5
W3MEHUYMBOCTH OPraHU3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 9 1 1

13 3aKOHOMEPHOCTH U3MEHYMBOCTH 5 1

14 I'enernka yenoBeka 2 0.5

15 Cenekiusi OpraHu3MOB 3 1

16 buotexHomorus u CHHTETHYECKAsT OUOJIOTHS 5 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 7 13




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KosnuecTBo yacos [Hara ONEeKTPOHHBIE
1/ Bcero | Kontposibabie | Ilpaktuueckue | HU3ydEeHHS uudpoBbie
paboThl paboTsl 00pa3zoBaTebHbIC
pecypcsl
1 buonorus kak KOMIUIEKCHasI HayKa U KaK 4acTb 1 01.09.23
COBPEMEHHOTO OOIIIECTBA
2 Bxoasimasi imarnocTuyeckasi padora. 1 1 06. 09.23
JKuBble crCcTEMBI M UX CBOWCTBA. Y POBHEBAs OpraHU3aLIHs
KUBBIX CHCTEM
3 VicTopust oTKpeITHS M M3ydeHust KieTku. Kietounas teopust 1 08. 09.23
4 MeToabI MOJIEKYIISIPHOH M KIIETOYHOU OMOJIOTHH. 1 08. 09.23
IIpakTHyeckas: padora 1 «3ydeHne METOIOB KJIETOYHOU
ounosorun (xpomarorpadusi, smekrpodopes,
muddepennnansaoe nenTpudyruposanue, [TLP)»
5 XUMHUYECKUH cOCTaB KIETKH. MUHEpalbHbIE BEIIECTBA 1 0.5 13. 09.23
KJIETKU, X OMOJIOTHYECKasl pOJib
6 Opraandeckue BemecTBa KISTKH — OCIJIKH. 1 15. 09.23
JladopaTopHas padora 1 «O6Hapyx)eHHE OCIKOB C
MTOMOIIBIO0 KAYECTBEHHBIX PEaKIIUi»
7 CpoiicTBa, knaccudukanus u GyHKIIUN OCIKOB 1 15. 09.23
8 Oprannyeckue BENeCTBa KIETKH — YIJICBOIbI 1 0.5 20. 09.23
9 Opraanydeckue BenecTBa KICTKH — JIMITHIbI 1 22.09.23
10 | Hykneunossie kuciotsl. JIHK u PHK. 1 22.09.23
JlaGoparopHas padora 2 «VccienoBaHue HyKJIEMHOBBIX
KHCJIOT, BBIICTICHHBIX U3 KJIETOK PA3IMYHBIX OPTAaHU3MOBY
11 | Crpoenue u pynkun AT®. JIpyrue nykieosuarpudocdarsl 1 27.09.23
(HT®D)
12 | CekBenupoBanue JJHK. Metoapl reHOMUKH, 1 0.5 29. 09.23
TPAHCKPUIITOMUKHU, IPOTEOMUKHU. METOIBI CTPYKTYpPHOI
6uosorun
13 | Tumns! kietok. I[TpokapuoTuyeckas KieTka 1 29. 09.23
14 | CtpoeHue 3yKapuoTHIECKON KIETKH. 1 04.10.23
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IIpakTnueckas padora 2 «/3yueHne cBONCTB KJIETOYHOU
MeMOpaHbI»

15

IIoBEpXHOCTHBIN anmapar KIETKU

06.

10.23

16

OnnomeMOpaHHBIE OPTaHOUIBI KIETKH.
IIpakTHyeckas padora 3 «3ydyeHue IBIKCHUS
[IUTOIUIA3MbI B PACTUTEIIFHBIX KIETKAX)

0.5

06.

10.23

17

HOHyaBTOHOMHI)IC OpraHouabl KICTKHU: MUTOXOHAPUH,
IJ1aCTUABI.

JladopaTopuas pabora 3 «lccienoBanue mia3mMonsa u
JIETIIIa3MOJTN3a B PACTUTEIBHBIX KIIETKAX)

11.

10.23

18

HememOpanHble opraHon bl KJIETKU

0.5

13.

10.23

19

CrpoeHue U GyHKIHUU sapa

[EEN

0.5

13.

10.23

20

CpaBHHTENIbHAS XapaKTEPUCTUKA KJIETOK DYKapHOT.
JlaGoparopHas padora 4 «/3ydeHue CTpoeHHS KIETOK
Pa3IUYHBIX OPraHU3MOBY

18.

10.23

21

KontpoabHas padora Ne 1 no teme: « XMMHUYECKHI COCTaB
KJIETKH .CTPOECHHE KIIETKN

20.

10.23

22

AcCUMWIALNS U TUCCUMIISALUS — JBE CTOPOHBI
meraboim3Ma. Tumsl 0OMeHa BEIIECTB.
JlabGoparopHas padora 5 «/M3ydeHue KaTaIuTHYECKO
AKTUBHOCTH (PepPMEHTOB (Ha MPUMEPE aMIIIa3bl UITH
KaTaJias3bl)»

20.

10.23

23

DepMEeHTaTUBHBIN XapakTep peakuid KJIETOYHOTO
MeTaboau3ma.

JladopaTopHas pa6ora 6 «/3yyeHue ¢pepMeHTAaTUBHOTO
paciuerneHus IepoKCUAa BOAOPOIa B PACTUTEIbHBIX U
KUBOTHBIX KJIETKAX)

0.5

25.

10.23

24

benku-akTuBaTOphI ¥ OCIKU-UHTUOUTOPHI

217.

10.23

25

ABTOTpOGHBIN THII 0OMEHA BENIECTB

217.

10.23

26

doTocunTes

08.11.23

27

XEeMOCHHTES.
JlabopaTopnas pa6ora 7 «CpaBHEHHE ITPOLIECCOB
($oTOCHHTE3a M XeMOCHHTE3a»

PRk

0.5

10.

11.23

28

AnaspoOHbIe opranu3mbl. Bujisl 6posxeHus.

10.

11.23

29



JlaGopaTopHasi pa6ora 8 «CpaBHEeHHE MTPOIIECCOB OPOIKEHUS
Y JIBIXaHUSD»

29 | AspoOHbIe OpraHu3Mbl. DTarbl 3HEPTETUIECKOro 0OMEHa 1 15.11.23
30 | DHeprus MmemMOpaHHOTO rpagueHTa NpoToHoB. CuHTe3 ATO:! 1 17.11.23
pabota npotoHHOM AT®-crHTAa3HI
31 | Koutposnnasi pa6oTa Ne2 o teme: «OOMEH BEIIECTB U 1 17.11.23
MIPEBPAIIEHUE SHEPTUU B OPTAHU3ME)
32 | Peaknuu MaTpUYHOTO CHHTE3a 1 22.11.23
33 | Tpanckpunuus — marpuuabiii cuaTe3 PHK 1 24.11.23
34 | Tpaucusiiyst u €€ dTarbl 1 24. 11.23
35 | KogupoBanue aMHHOKHUCIIOT. Poib pubocom B OMocHHTE3E 1 29. 11.23
Oenka
36 | Opranusaius rTeHOMa y MPOKAPHOT U SYKAPUOT. 1 01.12.23
MoJteKyIIIpHbIe MEXaHH3MBI SKCIIPECCHH T'€HOB Y SYKaAPHOT
37 | Bupycsl — BHeKsIeTOUHBIE ()OPMBI )KU3HU M OOJIHTaTHEIE 1 01.12.23
TIapa3uThl.
IIpakTuyeckasi padora 4 «Co3manne MOJCINA BUPYCA»
38 | BupycHsbie 3a00ieBaHus YeIOBEKA, )KUBOTHBIX, PACTCHHI 1 0.5 06. 12.23
39 | HanorexHosioruu B OMOJIOTHHA ¥ MEQULIHE 1 08. 12.23
40 | )KuzHeHHBIH HUKI KIETKU 1 08. 12.23
41 | Marpuunsrnii cuate3 JIHK 1 13. 12.23
42 | XpoMOCOMBI. 1 15. 12.23
JlaGoparopHas padora 9 «3yyeHue XpoMOCOM Ha TOTOBBIX
MUKpPOIperapaTaxy
43 | JlencHue KICTKH — MHTO3 1 0.5 15.12.23
44 | Tunsl keTok. KapnokuHes M IUTOKUHES. 1 20. 12.23
JladopaTopHas pa6ora 10 «HabmroneHne MuTo3a B KJIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIpENapaTax)»
45 | Perynauus >KU3HEHHOTO IMKJIA KIIETOK 1 0.5 22.12.23
46 | KonTpoJasHas padora Ne3 o teme: «Opranusans reHoMa. 1 22.12.23
JKU3HEHHBIN UK KIETKU
47 | OpranusM Kak eIMHOE 11eJI0e 1 27.12.23
48 | TkaHu pacTeHHUH. 1 0.5 10.01.24

JlabopaTopnasi pa6ora 11 «/3yueHne TkaHel pacTEHUN»
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49 | TkaHu )KUBOTHBIX U YEJIOBEKA. 1 0.5 12.01.24
JlabopaTopuas padora 12 «3ydyeHue TkaHel KUBOTHBIX)
50 | Opransl. CUCTEMBI OPTaHOB. 1 0.5 12.01.24
JladopaTopHas pat6ora 13 «/3ydyeHue opraHoB IIBETKOBOT'O
pacTeHHSD
51 | Omopa Tena opranu3MoB 1 17.01.24
52 | JIBmkeHHEe OPTaHU3MOB 1 19. 01.24
53 | [luranme opraHu3MoB 1 19. 01.24
54 | Ilutanue Mo3BOHOYHBIX KUBOTHBIX. [IMiieBapuTenbHas 1 24.01.24
crcTeMa YeJIOBeKa
55 | JIpixanue opraHu3MoB 1 26. 01.24
56 | Jlprxanue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA 1 26. 01.24
57 | TpancmopT BeIIEeCTB Y OpTaHU3MOB 1 31.01.24
58 | KpoBeHOCHAs crcTeMa NMO3BOHOYHBIX XKUBOTHBIX M YEJIOBEKA 1 02.02.24
59 | Beiienenne y OpraHu3MoB 1 02. 02.24
60 | 3amuTa y OpraHu3MoB 1 07.02.24
61 | IMmmyHHas cucTeMa 4elloBeKa 1 09. 02.24
62 | PazapaxuMocCTh U PETYISIIUS Y OPTaHNU3MOB 1 09. 02.24
63 | 'yMopanpHas perynsmus U dHIOKPUHHAS CHCTEMa KUBOTHBIX 1 14. 02.24
1 YeJI0BeKa
64 | KoutpoJsbHas padora Ne 4 o teme: «OpranusM Kak eHHOE 1 16. 02.24
(2 (VO
65 | ®opmbI pa3MHOXKEHHUS OPTaHU3MOB 1 16. 02.24
66 | [TomoBoe pasMHOXKEHHE 21.02.24
67 | Meiio3s 1 28. 02.24
68 | 'amerorene3. OOpa3oBaHUE M pa3BUTHE TIOJIOBBIX KIETOK. 1 0.5 01. 03.24
JlabopaTopHas padora 14 «/3yueHue cTpoeHus OJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOTIpENnaparax»
69 | MnuauBuyanpHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1 01.03.24
70 | 3akiagKa OpraHoB W TKaHEH M3 3apOJIBIIICBBIX JIHCTKOB 1 06. 03.24
71 | Poct u pa3BUTHE KUBOTHBIX. 1 0.5 13. 03.24
JlabopaTopnasi pa6ora 15 «BbisiBneHNE IPU3HAKOB
CXOJICTBA 3apObIIICH MO3BOHOYHBIX KUBOTHBIX)
72 | Pa3MHOXeHHE U pa3BUTUE PACTEHUH. 1 0.5 15. 03.24
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JladopaTopHas pa6ora 16 «CtpoeHue opranoB
Pa3MHOKEHHUSI BBICIIUX PACTCHUID)

73 | UcTtopusi cTaHOBJICHUS M Pa3BUTHsI TCHETUKU KaK HAYKH 1 15. 03.24
74 | OCHOBHBIC TIOHSATHS 1 CUMBOJIbI TCHETUKH. 1 0.5 20.03.24
JlagopaTopuasi padora 17 «JIpo3oduia kak 00beKT
TCHCTHUYECKUX UCCIICIOBAHUI
75 | 3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB. 1 0.5 22.03.24
MoHOTHOpHIHOE CKpEIIUBAHHE.
IpakTHyeckasi padora S "VM3yuenue pe3yinbTaToB
MOHOTHOPUIHOTO CKpPEIUBaHUs y 1po30duis!"
76 | lluronmoruveckre OCHOBBI MOHOTHOPHUTHOTO CKpPEIIHBAHUS 1 22.03.24
77 | Aranusupyomee ckpemrBanue. HenosiHoe toMMHHUpOBaHME 1 01.04.24
78 | JluruOpuaHOE CKpeIrBaHUe. 1 0.5 03.04.24
IIpakTuyeckas padora 6 «3ydyeHue pe3ynbTaToB
JTUTHOPHUTHOTO CKPEITUBAHUS Y APO30(DUITBD)
79 | lluTonoruveckre OCHOBHI JUTHOPUIHOTO CKPEIITHBAHUS 1 05. 04.24
80 | CrieruieHHOE HACIIeI0BaHNE TIPU3HAKOB 1 05. 04.24
81 | XpomocomHasi TeOpHsl HACIEICTBEHHOCTH 1 12.04.24
82 | I'enetuka nojna 1 12. 04.24
83 | 'eHoTHn kak mesoCcTHas cCUCTeMa. | eHeTHYeCKUit KOHTPOJIb 1 17.04.24
Pa3BUTHSI PACTEHUM, )KUBOTHBIX M Y€JIOBEKa
84 | KontpoJabHas padora Ne5S no teme: «HIuBHyanpHOE 1 19. 04.24
pa3BUTHE OPraHU3MOB — OHTOT€HE3. 3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH.
85 | 3MeHunBOCTH PU3HAKOB. BUBI N3MEHYHBOCTH. 1 19. 04.24
MonudukanroHHas "3BMEHYMBOCTh
86 | BapuanunoHHBIN psa ¥ BapUallMOHHAS KPHUBas. 1 24.04.24
JlaGoparopHas padora 18 «/ccienopanue
3aKOHOMEPHOCTEH MOIU(PUKAITMOHHON U3MEHYUBOCTH.
ITocTpoeHre BapualimoHHOTO psijia U BAPUAIIMOHHOM KPUBOH»
87 | 'enHoTHIIMYECKast N3MEHYMBOCTh. KoMOMHATHBHAS 1 0.5 26. 04.24
W3MEHYUBOCTD
88 | MyranroHHas U3MEHYUBOCTb. 1 26.04.24

IIpakTuyeckas padora 7 «Myrauuu y npo3oduisl (Ha
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TOTOBBIX MUKpOIIpenapaTax)»

89 | 3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIliecca. JMUTCHETUKA U 1 0.5 08. 05.24
AMUTCHOMUKA

90 | I'eneTmka 4emoBeka. 1 15. 05.24
IIpakTnueckas padora 8 «CocraBieHue U aHAIN3
POIOCIOBHOM»

91 | Meroapl MEAUIIMHCKOW TeHETUKU. 3HAYCHUE METUITTHCKOM 1 0.5 17. 05.24
TCHCTHKH B MPEAOTBPAIICHUH U JICICHUN TeHETUICCKIX
3a00JIeBaHU YeJl0OBEKa

92 | OCHOBHBIE MIOHSATHS CEICKIIHH. 1 17. 05.24
JlabopaTopnas pa6ora 19 «3ydyeHne copToB KyJIbTYpHBIX
pacTeHHIA ¥ IOPOJT JJOMANTHUX JKHBOTHBIX)

93 | MeTroapl CeNEKIIMOHHOM PabOTHI. 1 0.5 22.05.24
JlaGoparopHas padora 20 «3ydeHne METOI0B CEJICKIIUN
pacTeHuin»

94 | docTwkeHMs CENEeKIINNA PaCTCHUN U JKUBOTHBIX. 1 0.5 24.05.24
IIpakTHyeckas padora 9 «IIpuBuBka pacTeHni»

95 | CoxpaHeHue, M3y4CHUE U UCTIOJIb30BAHNE T€HETHUCCKUX 1 24.05.24
pecypcoB

96 | buorexHonorus KaK HayKa M OTPacib IPOMU3BOJICTBA. 1
IIpakTHyeckas padora 10 «M3yueHne oObEKTOB
OMOTEXHOJIOT I

97 | OcHOBHBIC HaIIPaBJICHUS CHHTETUYECKON OMOJIOTHH. 1 0.5

98 | XpoMocoMHas U TeHHast MH)KEeHEpUst. MeUIInHCKIE
OMOTEXHOJIOTUHU

99 | KourpoJsbHas pa6ora Ne6 (nToronas) 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 13.5
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YUYEBHO-METOJMYECKOE OBECINEYEHUE OGPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPUAJBI U151 YYEHUKA

buonorus. 10 kmacc: yrinyOneHHbId ypoBeHb: yueOHuK / B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. PyOuos; noxa pen. B.B. Ilaceunuka. — 4-e uzg. — M.: [IpocBemienue,
2021. - 336 c.

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJISA

buonorus. Ilpumepnsie pabouue mnporpammbl. I[IpeameTHass TuHUS Y4EeOHHKOB
«JIunus xuzau». 10-11 kmacesl: yueO. [locoOue st oOuieoOpa3zoBaT. opraHU3aLIUN:
yray6i. ypoBeHnb/B.B. Tlaceunuk, I'.I'. IlIsenio, T.M. Edumona. - M.: [Ipocsemienue,
2019.
MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bub6mnorexa IIOK

POIII: pexxum nocryna https://resh.edu.ru/subject/5/5/

D®V: buonorus: 10 kmacc: yrmyOneHHbIN ypoBeHb: yueOHuk / B.B. Ilaceunuk,
A.A. Kamenckuii, A.M. Py6moB; nmox pea. B.B. Ilaceunmka. — 4-¢ m3g. — M.:
IIpocsemienue, 2021. — 336 c.



