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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma no yuebHomy npeamery "buonorus" (manaee - OMOIOTHs) HA YPOBHE CPEIHETO OOIIETo
oOpa3oBanus pa3zpaborana Ha ocHOBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBaHuu
B Poccumiickoit @eneparuny, GI'OC COO, Konnenmuu npenogaBanus yueoHoro npeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (eepaabHoil pabodell mporpaMMbl BOCIIUTAHHSL.

VYuebnsiii peamer «buosorus» yrimyonéaHoro ypoHs uzydenus (10—11 kmaccer) sBiIseTcs OQHUM
U3 KOMIIOHEHTOB TNpeAMeTHOW obnactu «EcTrecTBeHHO-HaydHble NpeaMeThl». COrinacHO MOJIO0KEHUSIM
®I'OC COO npoduiibHBIE yueOHBIE MPEIMETHI, H3ydaeMble Ha YTIyOJEHHOM ypOBHE, SBIISIOTCS CIIOCOOOM
mupdepeHnmanuu oO0ydeHUsT Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHWs W TPU3BAHBI OOECICUUTH
MIPEEMCTBEHHOCTh MEX/1y OCHOBHBIM OOILKMM, CPEAHUM OOULINM, CPEIHUM MPOGECCHOHATBHBIM U BBICIIUM
oOpa3zoBanueM. B To ke Bpemsi KaAblil U3 3TUX Y4YEOHBIX IPEAMETOB JOJDKEH OBITh OPMEHTHPOBAH Ha
NPUOPUTETHOE pelIeHHuEe O00pa30oBaTENbHBIX, BOCHUTATEIbHBIX W PA3BUBAIOMIMX 3a/1ay, CBS3aHHBIX C
npodopHeHTalel 00yJaroIuXcs W CTUMYJIMPOBAHHWEM HHTEpeca K KOHKPETHOH 00JacTh HaydHOTO
3HAHUS, CBA3AHHOTO C OMOJIOTHEN, MEAUIIMHOMN, SKOIOTHEH, ICUXOIOTHEH, CHOPTOM MJIH BOSHHBIM JIEJIOM.

[Iporpamma no yueOnomy npeamery "buonorus" maér npeactaBiaeHUe O LEMH U 3a/1a4aX U3y4EHUS
yuebHoro npeamera «buonorus» Ha yriyOon€HHOM YpOBHE, OINpeaeNseT o0s3aTeabHoe (MHBAPHAHTHOE)
IPEIMETHOE COJEpIKAaHUE, €ro CTPYKTYpHUPOBAHME IO pa3jeiiaM U TeMaM, paclpeiesieHue o Kiaccam,
PEKOMEHIyeT TOCIEeI0BATEIbHOCTh H3Y4YEHHS Y4YeOHOro marepuaia ¢ Y4YETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4€OHOTO Ipolecca, BO3PACTHBIX 0coOeHHOCcTel oOyuarommxcs. B
nporpaMme Mo OHOJOTHMH PeaTu30BaH MPHUHIMII MPEEMCTBEHHOCTH C HM3Y4YEHHEM OMOJIOTHMH Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, Oiarofapsi 4eMy MPOCMAaTPUBACTCS HAIPABJICHHOCTh HA MOCIIEAYIOIIee
pa3BUTHE OHMOJOTMYECKMX 3HAHWI, OPHUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJIOTHYECKOTO MBIIUICHUS, TIPEACTABICHUI O 30pOBOM 00pa3e )KU3HH, HAa BOCIIUTAHHE
OepeKHOr0 OTHOIICHMS K OKpYXKalollel npupoAHou cpeae. B mporpamme mo OMOIOTHMU TakkKe MOKa3aHbI
BO3MOXKHOCTH yueOHoro npeamera «buonorus» B peanuzanuu tpedoBanuiit ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM U MPEAMETHBIM pe3ylbTaTaM OO0y4eHHS U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEIbHON J1€ATEIbHOCTH 00yYaIOUIMXCs 10 OCBOEHHUIO COACpKaHUs OMOIOrMYECKOT0
o0pa3oBaHUs Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

VY4eOnbiii mnpeamer «buonorus» Ha YpOBHE cpenHero oOmiero o0pa3oBaHHs 3aBeplIacT
Ounojorudyeckoe 00pa3oBaHHME B IIKOJE€ M OPHEHTHPOBAH Ha paclIMpeHHue W yriayOleHue 3HaHHM
o0yyaromuxcsi 0 UBOW MPHUPOJAE, OCHOBAX MOJEKYJISIPHOM M KJIETOUYHOM OHOJIOruH, SMOpPHOJIOTUU U
OHMOJIOTUH Pa3BUTHSI, TCHETUKH, CEIEKINH, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YY€HUS U YKOJIOTHUH.

N3yuenue yueOHoro mnpeamera «buonorus» Ha yriayOJIEHHOM YpOBHE OpPHEHTHPOBAHO Ha
HOJArOTOBKY OOYyYaroIIMXCsl K IMOCIEAYIOIEMY IOJIyYeHHI0 OHOJOrMYeckoro oOpa3oBaHMs B By3ax WU
OpraHM3aIMsaX cpeHero npodeccuoHaabHOro 0opazoBanus. OCHOBY €ro coJepaHHs COCTaBIISIET CUCTEMA
OMOJOTUYECKNX  3HAaHWHW, TONYYCHHBIX TPH  HU3YYCHHH  OOYYAIOIIMMHUCA  COOTBETCTBYIOIIUX
CUCTEMAaTUYECKUX pa3ZesioB OMOJIOTUH HAa YPOBHE OCHOBHOTO 0o01ero oopasosanus, B 10—-11 kimaccax stu
3HAHUS TOJIYy4aloT pPa3BUTHE. Tak, pacHIMpeHbl W YIIIyONeHbl OMOJOTHYECKHE 3HAHHMS O PACTCHHSIX,
KHUBOTHBIX, TPH0OaX, OaKTEpUsIX, OPraHU3MeE UYEIOBEKA, OOIIMX 3aKOHOMEPHOCTSX JKU3HH, JTOTIOJHUTEITHLHO
BKIIIOUEHBI OHMOJIOTMYECKHE CBEACHHUS TMPHUKIAJHOTO U TIOMCKOBOTO XapakTepa, KOTOPHIE MOXKHO
UCTIOJIB30BaTh KaK OPHUEHTHUPHI JUISl MOCIEAYIOIEro BeIOopa mpodeccnn. Bo3MoxkHa Takke WHTETpanus
OMOJIOTUYECKHUX 3HAHUHN C COOTBETCTBYIOIIMMHU 3HAHUSMU, MOTYYCHHBIMU OO0YYAIOIIMMHUCS MIPH U3YUCHUH
bu3MKH, XUMHUH, reorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpaMMbl 1o ydeOHoMy mnpeamery "buonorus" oTpaskaeT CHUCTEMHO-YPOBHEBBIN H
HBOITIOIMOHHBIN TIOJIXO/IBI K H3Y4YEeHHUI0 Oronoruu. COorslacHO UM, U3YYatOTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIC ISl JKUBBIX CHUCTEM PA3HOTO YPOBHS OpPraHM3AIlMH, IBOJIOLMH OPTaHWYECKOro MHpa Ha
3emite, COXpaHEHHUs] OMOJIOTHYECKOTO pa3HooOpasusi miaHeThl. Tak, B 10 Kiacce M3y4arOTCS OCHOBBI
MOJICKYJISIPHOW W KIETOYHOW OMONOTHH, YMOPUOJIOTUU W OHOJOTUH PA3BUTHS, TCHETUKU M CEJICKIUH,
OMOTEXHOJIOTHM W CHUHTETUYCCKON OHMOJIOTMH, aKTyaJU3HPYIOTCS 3HAHUS OOydJaroImMXcs 1Mo OOTaHHKE,
300JI0THH, aHATOMUH, (PU3HOJIOTUH YenoBeka. B 11 kimacce m3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI
9KOJIOTUU U YU€HHE 0 Orocdepe.



VYuebublit npeamer «buosorus» mpusBaH 00ECHEUNTh OCBOCHHE OOYYAIOIIMMUCS OMOJIOTHYECKUX
TEOpUH U 3aKOHOB, UJEH, IPUHILIMIIOB U IIPaBUJIL, JIEXKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpPA, 3HAHUH O CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSX KIETKH, OpPraHW3Ma, MOIMYJISIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBAAIOLIMXCA HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX HCCIECIOBaHMUAX B
OMOJIOTHH, TIPUKIATHBIX ACHEeKTaxX OMOJIOTMYECKUX 3HaHWU. s pa3BUTHS M TOJAEp)KaHUS HHTEpeca
oOyyaromuxcst K OMOJIOTMM HapsAy CO 3HAUUTEIbHbIM OOBEMOM TEOPETHYECKOro Marepuaiga B
COJIepKaHUU MIPOTPAMMBI 110 OHOJIOTUU PEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS U PA3BUTHUS
TOW WIM WHOW oOnacTh OHOJOrMM, BKJIAZIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pELICHHE
BOXHEHIINX OMOJIOTHYECKUX U SKOJIOTHYECKHX IPOOIIEM.

Ilenp wm3yuenuss ydeOHoro mpeamera «buosorus» Ha yriyOJEHHOM YPOBHE — OBIAJCHHE
00y4aromyMUCs 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpPraHM3alliy KUBBIX CHCTEM Pa3HOTrO paHTra
U npuoOpeTeHre yMeHUH UCIO0Ib30BaTh ITU 3HAHUA B (POPMUPOBAHUM MHTEpeca K oNpeeéHHON 001acTu
npoeCCHOHATILHON JESATENbHOCTH, CBA3aHHOW ¢ OMOJOTHEH, WM K BBIOOpY y4eOHOTrO 3aBeneHUs s
IPOI0JDKEHUS OMOJIOTHYECKOT0 00pa30BaHuUs.

Joctuxenue unenu wusydeHuss ydyeOHoro mnpeamera «buonorus» Ha yrIyOJE€HHOM YpOBHE
o0ecreynBaeTcs pelieHrueM caeyouX 3a/1au:

OCBOCHHME OOYYAIOUIMMHCA CHUCTEMBl OHMOJIOIMYECKHX 3HAHWH: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUsIX, KOHLIECNIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IIPaBUJIaX, COCTABIIAIOIUX COBPEMEHHYIO
€CTeCTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHUH, MHOTOOOpa3sMH M OCOOCHHOCTSIX OMOJOTHMYECKHX
cucteM (KJIeTKa, OpraHu3M, HOMYJsALUs, BHJ, OMOreoleHo3, ouocdepa); O BBIIAIOIIUXCS OTKPBITHUAX U
COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaroUIMXCsi € METOJaMM IIO3HAHMs >KMBOH HPUPOIBI: HCCIIEAOBATEILCKUMU
METO/JaMH OHMOJIOTUYECKHX HayK (MOJICKYJSIPHOW M KJIETOYHOM OWUOIOTHH, IMOPUOIOTUU U OHOJIOTHH
pa3sBUTHSL, TE€HETHMKHM W CEJeKIUH, OMOTEeXHOJOIMH M CHHTETHYECKOHM OWOJIOTHH, NaJlCOHTOJIOIHH,
9KOJIOTHH); METOJaMH CaMOCTOSITENIbHOTO MPOBEIEHUSI OMOJIOTMYECKUX UCCIIE0OBAHUN B J1a00paTopuu U B
npupoze (HaOmroieHne, U3MepeHue, SKCIEPUMEHT, MOJCITUPOBaHUE);

OBJIaJICHNE 00YYarOIMMHKCS YMEHUSIMU: CAMOCTOSITENIbHO HAXO/IUTh, aHAJTM3UPOBATh U UCIIOJIb30BaTh
Ouosnornyeckyro MHGOpPMAIMIO; TOJIb30BATHCS OHOJIOIMYECKOH TEPMHUHOJOTMEH U CHUMBOJIMKONM;
YCTaHABIMBATh CBA3b MEX]Y pPa3BUTHEM OHOJIOTUU U COLIMAJIBHO-3KOHOMMUYECKHMHU U SKOJIOTMYECKUMU
npoOjJeMaMu  YeIOBeYecTBa; OLICHHWBATh IOCIEACTBUS CBOEM JEATENbHOCTH 10 OTHOIICHUIO K
OKPY>KaloIlled TMPUPOIHON cpene, COOCTBEHHOMY 3JI0POBBIO W 3JI0POBBIO  OKPYXKAIOIIUX JIFOJACH;
00OCHOBBIBaTh M COOMIOAATH MEPbl MPOPUIAKTUKY MHPEKIIMOHHBIX 3a00J€BaHUN, IpaBUia MOBEIECHUS B
npuposie U odecriedeHusl 0€30MacHOCTH COOCTBEHHOM KM3HENESATENIbHOCTH B YPE3BBIYAMHBIX CUTYaAIUAX
HOPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa; XapaKTepHU30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00JacTH
OuoJIoruy;

pa3BUTHE Yy OOyYaloImuXcsd HMHTENIEKTYyalbHbBIX M TBOPYECKUX CIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBLIAIOIIMMUCS OTKPBITUSIMA U COBPEMEHHBIMH HCCIIEJOBAaHUSIMH B OMOJIOTHH, pelIaeMbIMU
€0 MmpoOieMaMH, METOAOJIOTHEH OHOJOTMYECKOro HCCIEeIOBaHMSA, MPOBEACHHUS HKCIEPUMEHTANbHBIX
UCCJIEIOBaHUM, pelieHus: OMOJIOrMUecKUX 3a7a4, MOJCIUPOBaHUS OMOJIOTHYECKUX 0OBEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y 00YUYaIOIIMXCS IEHHOCTHOTO OTHOLLIECHMS K JKUBOW NMPHUPOJIE B IIEJIOM U K OT/AEIbHBIM
e€ o0BbeKTaM U ABJIEHUSAM; (POPMHUPOBAHHUE SKOJIOTUUECKON, FTEeHETUYECKOM TPaMOTHOCTH, 00IIEH KyJIbTYpbl
MIOBEJICHNUS B IIPUPOJIE; MHTETPALIMM €CTECTBEHHO-HAYUHBIX 3HAHUI;

npuoOpereHne O00yYaromMMHUCA KOMIETEHTHOCTHM B  PAllMOHAIBHOM  IMPHPOAOINOJIE30BAHUN
(coOmroienne mpaBWJI TOBEJNCHHUS B IPUPOJE, OXpaHbl BHUIOB, JKOCHCTEM, OHOC(EpbI), COXpaHEHHU
COOCTBEHHOTO 3JI0pOBbS U 3J0POBbSl OKpYXaroHMX Jroaed (coOmoaeHuss Mep MNpOoPHIAKTUKI
3a0oJeBaHui, obecrieueHre 0€30MacCHOCTH KU3HEIEATENIbHOCTH B UPE3BBIYAWHBIX CUTYAIMSIX TPHUPOTHOTO
U TEXHONEHHOI'O XapakTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJOTMYECKMX 3HAaHUM W yMEHUH B
MMOBCEAHEBHOM XU3HU;

CO3JIaHUE YCIIOBHM JUIsl OCO3HAHHOTO BBIOOpA OOy4arOMIMMUCS WHAMBUIYalIbHOH 00pa3oBaTeIbHON
TPAaeKTOPUH,  CHOCOOCTBYIOUICH  MOCIEAYyOmEMY NpPO(PECCHOHATBHOMY  CaMOOIpPENCICHUIO, B
COOTBETCTBUM C MHAUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSAMH PETHOHA.



OOmee 4yMCIO YacoB, OTBEACHHBIX HAa HM3ydeHHE OMOJOTMHM Ha YIrIIyOJIEHHOM YPOBHE CpEIHEro
obmero oopazoBanus, coctaisier 102 yaca: B 10 kimacce — 102 gaca (3 gaca B Hezeio).

Ot6op oOpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOYYECHHS OMOJIOTUM OCYIIECTBISETCS C
y4E€TOM CIIEIU(PHUKU €ro COJEP)KaHMsI U HAPaBJICHHOCTH Ha MPOJODKEHUE OMOJIOTHYECKOrO 00pa3oBaHuUs
B OpPTaHU3AIMAX CPEAHEr0 MPO(PECCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

OO0s13aTeIbHBIM YCIIOBUEM TIPU 00YUEHUH OMOJIOTUH Ha YriyOJIEHHOM YPOBHE SIBIISICTCS IIPOBEICHHE
1ab0paTOPHBIX U TMPaKTHUECKUX pador. Takxke ydacThe OOYYaIOIMIMXCS B BBIMOTHCHHHU MPOSKTHBIX W
y4eOHO-HCCIIEIOBATEIILCKAX Pa0OT, TEMAaTHKA KOTOPBIX OINPENENSIeTCS YIUTEJIeM Ha OCHOBE MMEIOIIUXCS
MaTepHaIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

CognepxaHue NpPOrpaMMbl, BBIIEIEHHOE KVYpPCU6OM, HE BXOIOUT B IPOBEPKY TIOCYJapCTBEHHOHN
utoroBoit arrectanuu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemenHass Ouojoruss — KOMIUIEKCHass Hayka. Kparkas wuctopust pa3BUTUS OHMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMM npoOineMbl. DyHIaMeHTallbHble, NPUKIIAJHBIE U ITOMCKOBBIE
Hay4HbIE UCCIIEOBAaHUS B OMOJIOTHH.

3HayeHue Ouwonorud B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MHpA.
[TIpodeccun, cpszanHble ¢ Ouosiorueil. 3HaueHHe OMOJOTMM B MHPAKTUYECKOH AEATENIbHOCTH 4YeNOBEKa:
MEAMILIMHE, CEIbCKOM X031 CTBE, IPOMBIIIIIEHHOCTH, OXPaHE IPUPOBIL.

JdemoHcTpauuu

[optpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. lapseit, . Menznens,
B. U. Bepnaackuii, W. II. ITaBnos, M. . Meunukos, H. . BaBunos, H. B. Tumodees-Pecorckmii, JIx.
Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuubt 1 cxembl: «CBsI3b OMOIOTUH C APYTUMH HAayKaMn», «CrcreMa OMOJIOTHUECKUX HAYK».

Tema 2. 7KuBble cucTeMbl U UX H3y4YeHHE

XuBple cucreMbl Kak IpeaMer u3ydeHus Ouosnoruu. CBONCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOIO COCTaBa, IUCKPETHOCTb M ILEJIOCTHOCTb, CIIO)KHOCTb M YIOPSJAOYEHHOCTh CTPYKTYPBI,
OTKPBITOCTb, CAMOOPIaHU3aLINsl, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aiuy >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIMH,
HOMYJISIIMOHHO-BUA0BOM, 5KOCUCTEMHBIH (OnoreoneHoTHUeCKui), 6nocdepHsiit. [Iporeccsl, mpoucxoasiye
B JKUBBIX cucteMax. OCHOBHbIE MPU3HAKM >KHUBOro. JKHM3Hb Kak (opma cymiecTBoBaHus Marepuu. Hayku,
M3Y4arolllne )KUBbIE CUCTEMbI Ha Pa3HbIX YPOBHIX OpraHU3aluu.

N3yuenue xuBbix cucteM. Metozsl Ononornueckoil Hayku. Habmonenue, uaMepeHue, 3KCepruMeHT,
cucremarusanvs, MeraaHanus. IloHsTHe o 3aBUCMMOM M He3aBHUCHUMOM mnepeMeHHOW. llnmanmpoBanmne
skcnepuMmenTa. IlocraHoBka u mpoBepka rumote3. HynmeBas rumore3a. Ilonstue BBIOOPKHM U €€
JIOCTOBEPHOCTh. Pa3z0poc B Ouonormueckux JaHHbIX. OllEHKa JOCTOBEPHOCTH IMOJIYYEHHBIX PE3yJbTaTOB.
[IpuunHbI MCKa)XKEeHUS Pe3yIbTaTOB HKCIIepUMeHTa. [loHATHEe cTaTHCTHYECKOro TecTa.

JdemoncTpauuu

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKHU KU3HNY», «bHonornyeckue cucreMsl», «CBONHCTBA KUBOM
MaTepumn», «YPOBHU OpraHU3alH KUBOU MPUPOABD), «CTPOCHHE )KUBOTHOW KIETKN», « TKaHU )KUBOTHBIX»,
«CucTeMbl OpraHoB YEJIOBEYECKOT0 OpraHusmay, «buoreonenosy, «buocdepar, «MeToapl U3ydeHHs )KUBON
IPUPOIBI».

ObopynoBanue: naboparopHoe 00OpynOBaHME JUIsI TPOBEACHUS HAOMIOJCHUH, W3MEpEeHUH,
SKCIEPUMEHTOB.

IIpakTuyeckas padora «/cnonb3oBaHNe Pa3TUYHBIX METO/IOB IPU U3YUEHUU KHUBBIX CHCTEM).

Tema 3. buonorus KjieTrku

Knerka — cTpykTypHO-(QYyHKIMOHAIbHAS €AMHUIA XKUBOTO. VMcTopust OTKpHITHS KiIeTKH. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illnetinen, P. BupxoB). OcHOBHBIE MOJOKEHHS
COBPEMEHHOM KJIIETOYHON TEOPHH.

MeTonbl MONEKYISPHOH W KIETOYHOW OMONOTHH: MHUKPOCKOIUsS, Xpomarorpadwus, 3meKTpodopes,
METOJ MEUEHBIX aTOMOB, Au(depeHnnanbHoe NeHTpUPYTUpOBaHUe, KyJIbTUBHPOBAHUE KIETOK. M3yueHue



Qukcupogannvix Kiemok. OIEKTPOHHAs MUKpockonus. Kougokanvuas mukpockonus. Bumanvhoe
(npudicusHenHoe) usyueHue Kiemox.

JdemoncTpauuu

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

Tabmumpl 1 cxembl: «CBETOBOM MHKPOCKOM», «DJIEKTPOHHBIM MHUKpPOCKOI», «VcTopus pa3BUTHA
METOJI0B MUKPOCKOITUI.

OOopynoBaHue: CBETOBOM  MHUKPOCKOI, MHKpPOIIpENapaTbl  pPacTUTENIbHBIX, JKMBOTHBIX U
OaKTepHATIbHBIX KIETOK.

IIpakTHyeckas padora «/3yueHne MeTo10B KIeTOUHON OHonoruu (xpomarorpadusi, 31eKTpodopes,
g depennmanbaoe nenTpudyrupoanue, [1LP)».

Tema 4. Xumndeckasi OpraHu3anus KJIeTKH

XVMMUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YyJIbTPaMHKPOVIEMEHTHl. Boma u €€ ponb Kak
pacTBOPUTEIIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETyIauuu. MUHepanbHbIe BEIIECTBA
KJIETKU, UX OMOJIOrHYecKas pojib. Pojb KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buonormyeckue mnonuMmepsl. benku. AMUHOKUCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OenkoBOM Mosekynbl. IlepBuunas cTpykTypa Oenika, menTujHas cBs3b. Bropuunas,
TpeTUYHasi, dYeTBepTUYHAas CTpPYKTyphl. JleHarypamus. CBoiictBa OenkoB. Knaccudukanus O6enkos.
Buonornueckue ¢pynkunm 06enkoB. [lpuonsl.

VYrneBoasl. MoHOcaxapuabl, AUCaxapuibl, OJUrocaxapubl U noyuucaxapuasl. OOMmuKiA MIaH CTPOEHUsS
U QU3MKO-XMMHUYECKHE CBOWCTBA YIeBOJ0B. buonornueckue pyHKIUU yrieBOIOB.

Jlunuasl. T'wapodunsHO-ruapodoOHble cBoiicTBa. Krnaccudukanus nunupoB. Tpuriuuepumsl,
dochomunuabl, BockH, crepouabl. buonormueckue ¢yHkmuu JunumoB. OOmume cBOWCTBA OMOIOTHUECKUX
MeMOpaH — TeKy4ecTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO, TOJYIIPOHUIIAEMOCTb.

Hyxneunossie kucnorsl. IHK u PHK. Crpoenne HyknenHoBbix kucior. Hykneoruasl. [IpumHimn
komriemMentapHoctu. IlpaBuno Yaprapda. Crpykrypa JHK — nBoiinas cnupans. MecToHaxoXaeHue u
ouonornueckue ¢pynknuu JJHK. Buast PHK. ®ynkiun PHK B knetke.

Crpoenue momnekyinsl AT®. Makposprudeckue cBsizu B Mojekyine AT®. buonorudyeckue GyHKIUNA
AT®. BoccTaHoBiIeHHBIE NTEPEHOCYUKH, UX (YHKLUUU B KiIeTKe. /[pyeue Hykareozuompugpochamor (HTD).
CexsenupoBanue [IHK. Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouonorus: OHOXMMHUECKME M Ouo(puU3NYEeCKHe HCCIEeIOBaHUS cocTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OMOMOieKyl. Moodenuposanue cmpykmypvl u @yHKYuil O6UOMONEKYT U UX
Komniexkcos. KomnviomepHulii OU3ain u 0peaHudecKuti CuHmes OUOMOIEKYI U UX HENPUPOOHLIX AHATI0208.

JdemoncTpanuu

[Toptpetsrt: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «Pacnpenenenre XUMHUYECKUX 3JIEMEHTOB B HEXHBON mpupoae», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU PUPOLEN.

Tabmuupel u cxemsl: «llepuonnyeckas TabaMIIA XUMHUECKUX 3JIEMEHTOB», «CTpOECHUE MOJEKYJIBI
BO/bI», «BemiectBa B cocTaBe OpraHu3moBy», «CTpoeHHe MOJeKynbl Oenka», «CTpyKTypbl OenKoBOH
MoOJIeKYNbI», «CTpoeHHe MOJIEKYI YIiIeBOAOB», «CTpoeHrne MoKy TUNUA0BY», «HykiIenHOBbIE KUCIOTHIY,
«Ctpoenue Monekyiasl ATD».

Ob6opynoBaHue: XMMHUYECKas Mocyia 1 000py10BaHHE.

Jladoparopnasi padora «OOHapykeHHE 0EJTKOB C MTOMOIIBIO KaY€CTBEHHBIX PEAKITHII.

JlaGoparopHasi padora «lcciaeqoBanre HyKJIEMHOBBIX KUCIIOT, BBIICIICHHBIX U3 KJIETOK PAa3IUYHBIX
OpPraHU3MOB.

Tema 5. Ctpoenue u GyHKIMH KJIETKH



Tumnsl KJIeTOK: syKapruoTHYecKas U MpokapuoTuuyeckas. CTpyKTypHO-()yHKIIMOHAIbHbIE 00pa30BaHUs
KJIETKU.

Crpoenne nmpokapuoTuyeckoit kinetku. Kiierounas crenka 6akrepuit u apxeit. OCOOEHHOCTH CTPOCHUS
reTepoTpopHON 1 aBTOTPO(HON NPOKAPUOTUYECKHUX KJIETOK. MecTO U posib POKApUOT B OMOLIEHO3aX.

Crpoenne ¥ (QyHKIMOHMpOBaHME dSyKapuoTHYeckoW kieTkd. [lnmasmaruyeckas memOpaHa
(mnazmanemma). CTpykTypa Iia3MaTH4ecKoi MeMOpaHbl. TpaHCHOpPT BELIECTB Yepe3 IUIa3MaTHUUYECKYHO
MeMOpaHy: mnaccuBHbIA (muddy3us, obneruénHas muddy3us), aKTUBHBIN (NMEPBUYHBIA ¥ BTOPUYHBIN
akTUBHBIN TpaHcnopT). [lonynponunaemocts MeMOpanbl. PaboTa HaTpuii-kamueBoro Hacoca. DHIOLMUTO3:
NUHOLMTO3, (aronuro3. Ok3ouuto3. Kierounas crenka. CTpykTypa M (QYHKLUHMH KIETOYHOH CTEHKHU
pactenuii, rpuboB.

Huromnazma.  Iluto3oms.  Lwurtockener.  JIBwkenuwe  1utomiasmbl.  OpraHouabl  KJIETKH.
OnHoMeMOpaHHbIE OpraHOUAbI KJIETKU: 3HAoIua3Marudeckas cetb (DIIC), anmapar ["onbku, TU30COMBI,
UX CTpoeHHe M (GyHKUUHU. B3auMocBsA3b 0JHOMEMOpaHHbBIX OPraHOMA0B KIeTKU. CTpoeHHEe I'paHyIsIpHOrO
perukynyma. Mexanusm nHanpasenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OeinkoB. CHHTE3 KJIETOYHBIX
meMmOpaH. ['magkuii (arpaHynsipHBI) dHIOMIa3MaTHYECKUd peTUKyayM. CekperopHas (yHKIHS amrmapara
Fonbmxu. Moougurayus 6benxkos 6 annapame Ionvoocu. Copmuposka 6Genkos 6 annapame 1 0nb0dxcu.
Tpancnopr BeecTB B kieTke. Bakyonu pacturenbHbIx kiaeTok. Kietounsiii cok. Typrop.

[TosnyaBTOHOMHBIE OpraHOU/IbI KJIETKH: MUTOXOHAPUH, IUIACTUABL. [Ipoucxoxcoenue MumoxoHopuu u
naacmud. Cumdbuocenez (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHre u (QpyHKIUM MUTOXOHJIPHUA H
rwiactul. IlepBuuHble, BTOPUYHBIE U CIOXKHBIE MIACTUABI (POTOCHHTE3UPYIOIUX 3YKapuoT. XJIOPOIJIACTHI,
XPOMOIUIACTHI, JICHKOIMIACThI BBICIIMX PACTCHUH.

HememOpannsie opranounsl kietku CTpoeHne W (YyHKIMHM HEMEMOpPaHHBIX OPraHOWAOB KIIETKH.
PuGocomel.  IIpomesrcymounvie  unamenmer. MUKpOQUIaMEHTHL. AKmuHo8ble MUKpoguiameHmul.
MplleyHble KIETKH. AKMuHogble KOMNOHEeHmbl HeMblieyHblX Kiemok. Muxporpyoouku. Kierounslit
neHTp. CTpoeHue U JIBUKEHUE )KTYTUKOB M peCHUYeK. MUKpOTpyOOUKH nuTomiIasmsel. Llentpuons. benxu,
accoyuupoantvle ¢ MuKpoguiamenmamu u Mukpompybouxamu. Momopuwvie 6enxu.

Anpo. Ob6onouka sapa, XpOMaTHH, KapHOIIa3Ma, SJpbIIIKH, UX CTpOCHHE M (PyHKUMHU. SnepHbIi
6enkoBbIii MaTpuKc. [IpocTpaHCTBEHHOE pacloyioKeHUE XPOMOCOM B MHTep(a3HOM siape. Dyxpomamun u
eemepoxpomamun. BelKu XpoMaTMHAa — TUCTOHBL. Junamuxa s0epnoti 000nouKu 6 mumose. foepHuii
mpancnopm.

Knerounsie BkmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuoOT (PacTUTEIbHOM,
XKUBOTHOMU, TpUOHON).

JdemoncTpanuu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuper u cxembl: «CTpoeHHE SYKapUOTHUECKOW KIEeTKH», «CTpoeHue MKUBOTHOM KIIETKWUY,
«CTpoeHHe pacTUTEIbHON KIETKN», «CTpoeHne MHUTOXOHApUN», «SAapo», «CTpoeHHe MPOKapUOTHYECKOM
KIIETKI».

OO6opynoBaHHe: CBETOBOM MMKPOCKON, MHKpPOIpENnaparbl pacTUTENbHBIX, >XUBOTHBIX KJIETOK,
MUKpoIpenaparbl 0aKTepHaTbHbIX KJIETOK.

JlabopaTopHasi pabora «l3ydueHne cCTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTHyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

Jladoparopnasi padora «/ccnenoBanue mia3Mon3a 1 ASTUIa3MoJin3a B PACTUTEIBHBIX KIETKaX».

IIpakTnyeckas padora «/3ydeHne NBUKEHUS HUTOILUIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M NpeBpallleHHe JHEPTHH B KJIeTKe

ACCUMUIISINS U AUCCUMMIIALIUS — JIBE CTOPOHBI MeTabonu3Ma. Turbl oOMeHa BelecTB: aBTOTPO(HBIIHA
U reTepoTpodHbIi. Y4acTHe KHUCIOpoAa B OOMEHHBIX Ipoleccax. DHepreTuyeckoe o0ecreueHne KIETKH:



npepameane AT® B o00MeHHBIX Tmporeccax. DepMEeHTATUBHBIM XapaKTep peakIuil KIETOYHOTO
metabonn3ma. DepMeHThl, MX CTPOEHHE, CBOWCTBAa W MexaHu3M jeiictBus. Kodepmentsl. Otiamuums
(EepPMEHTOB OT HEOPTaHMUYECKUX KATAIN3aTOPOB. BEIKH-aKTUBATOPHI U OCIKH-UHTHOUTOPHI. 3aBUCUMOCTH
CKOPOCTH (pepMEHTATUBHBIX PEaKIM OT Pa3IHNyuHbIX (PaKTOPOB.

[lepBUYHBII CMHTE3 OPraHUYECKHX BelIEeCTB B KieTKe. DOTOCUHTE3. AHOKCUCeHHblll U OKCUSEHHbIU
Gpomocunmes y baxmepuii. Ceemocodbuparowue nueMeHmvl U NUSMEHMbl PeaKyuoHHoz2o yenmpa. Ponb
XJIOpOIUTacTOB B mporiecce Gorocunre3a. CBetoBas U TeMHOBast Ga3pl. Domoodvixanue, Cs., Cq. u CAM-
munvl ¢omocunmesa. llpoayKTUBHOCTH (QoTocuHTe3a. BnusHue paznuuHbIX (aKTOPOB Ha CKOPOCTH
dboTocuHTe3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasme  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpUPHUIMpYIOIIHE  OakTepuw,
xene300aKkTepuu, cepoOaKTepru, BOJIOPOIHbIEC OakTepun. 3HaUeHHE XeMOCHHTE3A.

AHaspobHbIe opranu3mbl. Buasl 6poxenus. [IpoaykTsl OposKeHUS U UX HUCIIOJIb30BAHUE YEIIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUHU U BO30OYIUTEIH OOJIE3HEH.

AdpoOHBIE OpraHM3MBL. JTamnbl dHEpreTHueckoro odmeHa. [loaroroBurenbHBIN 3Tam. [ukomus —
0OECKHUCIIOPOAHOE PACUIETIIEHUE TIIIOKO3bI.

buonorundeckoe okucieHue, WIM KIETOYHOE JblxaHue. Ponb MUTOXOHApPUII B mpoleccax
Oouosnoruueckoro okucienus. [luxnmuueckue peakuuu. OxuciaurensHoe QochopunupoBanue. IHepaus
Membpannoco epaduenma npomonos. Cunmes AT®: paboma npomonnoi AT@-cunmasvl. [IpenmyiiecTra
a’poOHOTO TyTH 0OOMEHA BEIIECTB Tiepe]l aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOT0 OOMEHA.

JlemoHCTpanumn

[Hoptpetsr: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuen,
I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DoTOCUHTE3», «DHEpreTuueckuii ooOMen», «buocunTes Oenka», «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHWE MJii NPUTOTOBICHHS TMOCTOSHHBIX H
BPEMECHHBIX MUKPOTIPEIIapaToB.

JlabopaTopnasi padora «/3ydyeHne KaTaIUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha NMPUMEPE aMHUIIa3bl
WJIM KaTamasbl)».

JlabopaTopnasi pabora «/3ydyeHue ¢GEepMEHTATUBHOTO pACIICIUICHUS TEepPOKCHAA BOAOpoAa B
PACTUTENBHBIX U )KUBOTHBIX KJIIETKAX).

JlabopaTopnasi pabora «CpaBHeHHE Mpo1ieccoB (OTOCUHTE3A U XEMOCUHTE3A).

Jla6opaTopnasi pabora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Hacnencreennas ungopManus U peajau3anus eé B KiIeTke

Peaknmm mMaTpuyHOro CcHHTe3a. [IpHHIAIT KOMIUIEMEHTApPHOCTH B PEAKIUSX MATPHYHOTO CHHTE3a.
Peanmuzamus nHacnenctBenHoi wuHMoOpmaruu. [eHEeTHYECKHWid KOJ, €ro CBOWCTBA. TpaHCKpUTIIUA —
maTpuuHblii cuHTe3 PHK. [IpuHIMIBI TpaHCKPUNIMU: KOMIUIEMEHTApPHOCTh, AHTHUIAPAIIEIBHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancasus u e€ stansl. Yyactue TpancnopTHeix PHK B Guocunrese Oenka. YcinoBus Ouocunresa
oenka. KogupoBanne amuHOKUCIOT. Postk ppubocoM B OnocuHTe3e Oenka.

Cospemennvie npeocmagnenus o cmpoenuu 2eHog. OpraHu3anus reHoMa y MpoKapHoT U yKapHoOT.
Perynsiiusi akTUBHOCTH TreHOB y mpokapuot. ['mmortesa omepona (P. XKakxo0O, XK. Mano). MonexyrapHolie
Mexauuzmbl IKCHpeccuu 2eHos y aykapuom. Ponv xpomamuma 6 pezynayuu pabomwl 2ceHos. Perynanus
0OMEHHBIX TTPOIIECCOB B KiIeTKe. KieTouHbIi ToMeocTas.

Bupycel — Heknerounble GOpMBI KU3HH U OONUraTHbie mapa3uThl. CTPOEHUE MPOCTHIX M CIOXKHBIX
BUPYCOB, pETPOBUPYCOB, OakTepuodaroB. JKusnennviti yuxn JIHK-codepacawux eupycos, PHK-
cooeparcawux supycos, bakmepuogazos. Obpammuas mpancKpunyus, pesepmasd, UHme2pasd.



BupycHbie 3aboneBanusi uenoBeka, >XKMBOTHBIX, pacteHuid. CIINI, COVID-19, comumansHbie U
MEAMLMHCKHE NTPOOIIEMBI.

Buoungopmamura: unmecpayus u anaruz 6bonvwux maccusos («bigdatay) cmpyxkmyphuix
ouonocuueckux oanuvix. Hanomexnonoeuu 6 duonocuu u meouyune. Ilpocpammupyemole (hynkyuu 6eaKos.
Cnocobwi 0ocmaeku iekapcms.

JdemoHcTpanuu

IToptpetsr: H. K. Konsuos, /. . UBaHOBCKUIA.

Tabmuipl u cxemsl: «buocunTes Oenkay, «I eHeTnyeckuii Koy, «Bupycer», «bakrepuodarm.

IpakTnyeckas padora «Co3nanue MOJCIH BUPYCa».

Tema 8. ’/KuzHeHHBbIH UK KIETKH

Knerounsnii muki, ero mepuoasl u perynsanus. Marepdaza m muto3. OcoOEHHOCTH MPOIECCOB,
npoTtekaromux B uHTepdase. [loaroroBka kieTku K naeieHuro. [IpecuHTeTnyeckuii (MOCTMUTOTUYECKUN),
CUHTETHUYECKUN U TOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TePUOIbI HHTEP(DA3HI.

Marpuunsnii cunres JHK — pemmkanusa. Ilpunnuner permmmkanyu JHK: xoMriieMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBIA CUHTE3, aHTUNapauienbHocTb. Mexannsm pemmmkanmuun  JHK.  Xpomocomsl.
Ctpoenue xpomocoM. Temomepsl u TeoMepasa. XpOMOCOMHBIN HA0Op KIETKU — KapuOTHIL. [IUTIIONAHBIN 1
rarIoNIHbIN Ha0Ophl XpoMocoM. ["'oMonoruuHbie XpoMOCcOMBI. [10J10BbIE XPOMOCOMBI.

Jenenue kietkun — muro3. CTaguu MUTO3a M IMPOUCXOJAIIME B HUX HIpPOLECCHl. THUIBI MHTO3A.
Kapnokunes n nurokuses. buosnorndyeckoe 3Ha4eHUE MUTO3A.

Perynsus MmutoTHdeckoro nukia kietku. [Iporpammupyemast kiierouHasi TuOenib — arnomnTo3s.

Knerounoe sapo, Xxpomocombl, (YHKUHMOHAIbHAs TEeHOMHKA. Mexanuzmvl  npoaugepayuu,
ougpepenyuposxu, cmapenus u eubenu xiemox. «Llugposas xiemkay — OuouHgopmamuyeckue mooenu
@YHKYUOHUPOBAHUSA KIIeMKU.

JdemoncTpauuu

Tabmuupl 1 cxeMbl: «OKU3HEHHBIN MK KJIETKW», «MuTo3», «CTpoeHne xpomocom», «Permkanus
JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenaparbl: «MuUTO3 B KJIETKaX KOpEIIKa JIyKa.

JlabopaTopnas padora «3ydeHne XpoMOCOM Ha FOTOBBIX MUKpPOIIpENapaTax».

JlaGopatopnas paGora «HaOmroneHue MuTo3a B KJIETKaX KOHYHMKA KOpELIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe pasHooOpasue opraHu3MoB. OJHOKJIETOYHBIE, KOJOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHUS M JKU3HEAESITENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIIETOUHBIE BOAOPOCIH, IpYrue MpoTUcThl. KoloHnanbHble OpraHu3MBl.

B3aumocBs3p yacTeli MHOTOKJIETOYHOIO OpraHu3Ma. TKaHM, opraHbl U CUCTEMbI opraHoB. Opranusm
KaK elnHoe Lejoe. ['omeocras.

Tkanun pacreHuil. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBaTeibHas, MOKPOBHAs, MPOBOJAIIAS,
OCHOBHas1, MexaHnyeckasi. OCOOEHHOCTH CTpOeHHUs, QYHKIUI U PacOIOKEHHUS TKaHEH B OpraHax pacTeHHH.

TkaHu >KMBOTHBIX M 4YeEJIOBEKa. THNBl J>KMBOTHBIX TKAHEH: SIUTENHANbHAs, COEAMHUTEIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHHUS, PYHKIUI U pacloiOKEeHUsl TKaHEH B OpraHax >KUBOTHBIX U
YeJIoBeKa.

Opranbl. BereraTuBHble U T€HEPATUBHBIE OPraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTAaHOB KMBOTHBIX
1 yenoBeka. @yHKIMU OPraHOB M CUCTEM OpPIaHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHb1il 1 BHyTpeHHUH cKeneT. CTpOeHrEe U TUIIbI COETMHEHUST KOCTEH.



JIBr>keHHe OpraHu3MmoB. JIBMJKEHHE OJHOKJIETOYHBIX OpraHU3MOB: aMEOOUIHOE, JKI'YTHKOBOE,
pecHuuYHOE. J[BM)KEHHE MHOTIOKJIETOUHBIX PAacTEHUI: TPONW3Mbl M HACTHM. J[BHJKEHHME MHOIOKJIETOYHBIX
KHUBOTHBIX U YeJIOBEKa: MbllIeyHast cuctema. Peduiekc. CkeneTHbie MBIl U UX paboTa.

[Tutanue opranusmos. lloromenne Boabl, YIJIEKHCIOrO Ia3a 1 MUHEPAJIBHBIX BEIIECTB PACTCHUSAMMU.
[IuTanue >XKUBOTHBIX. BHYTPUIIOJOCTHOE M BHYTPUKIETOYHOE nuIleBapeHue. I[IuTtanue MO3BOHOUYHBIX
XKUBOTHBIX. OTIENbl MUIIEBAPUTEILHOTO TpakTa. [InieBapurenpHble xenessl. [IumeBapuTenpruas cuctema
YEJI0BEeKa.

Hpixanne opranu3moB. Jlpixanue pactenumit. Jlpixanwe >kuBOTHBIX. Juddysms ra3oB depes
noBepXHOCTh KieTkH. KoxkHoe nbixaHue. JlpixatenbHas moBepXHOCTh. JKaGepHoe M JIErOYHOE JbIXaHHE.
JlpIxaHWe I103BOHOYHBIX JKMBOTHBIX M UEJIOBEKA. OBOJIOLUOHHOE YCIOXHEHHME CTPOEHUS JIETKUX
IIO3BOHOYHBIX JKUBOTHBIX. [[pIXaTelbHas cUCTEMa dYeloBeKa. MeXaHu3M BEHTWIILMM JETKUX Yy OTHULl U
MIIeKONUTaoIMX. Perynsanus npixanus. J{pixarenbHbie 00bEMBI.

TpaHcIOpT BEWIECTB Y OpraHu3MOB. TpPaHCIOPTHBIE CUCTEMBl pacTeHMH. TpaHCHOPT BewlecTB y
KUBOTHbIX. KpoBeHocHas cucrema u e€ opraHbl. KpoBeHOCHas cucTema IO3BOHOYHBIX XUBOTHBIX U
yenoBeka. Cep/iie, KPOBEHOCHBIE COCY/IbI M KpOBb. Kpyru KpoBooOpaiieHus. DBOIIOIUOHHBIC YCIOKHEHHS
CTPOEHUSI KPOBEHOCHOW CHCTEMBbI IO3BOHOUYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsanus.

Boigenenue y opranunsmoB. Beinenenue y pacreHuil. Beinenenue y skMBOTHBIX. COKpaTUTENBHBIE
Bakyosiu. Opransl BblaeseHus. OuibTpanus, cekpelus U o0paTHOE BCACHIBAHME KaK MEXaHU3MbI pabOThl
opraHoB BbieneHus. CBsA3b MOJOCTU Tejla C KPOBEHOCHOM U BBIICIMUTEIbHOW cucTeMaMmu. Boiienenue y
IIO3BOHOYHBIX JKUBOTHBIX U denoBeka. [Touku. Ctpoenue u dyHkuuoHupoBanue Hedpona. ObpasoBaHue
MOUH y YEJIOBEKA.

3amuTa y OpraHu3MoOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M LUCTHI
npocTefmux. 3ammTa y MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpeacrBa NMacCMBHOM M XHMHUYECKOM
3amuTel. QUTOHLUIBL.

3amuTa y MHOTOKJIETOYHBIX JXUBOTHBIX. IIOKpOBBI M MX NpOM3BOAHBIE. 3alMTa OpPraHu3Ma OT
Oonesned. MmmyHHas cuctema uenoBeka. KileTouHbIi M rymMOpanbHbIE MMMYHHUTET. BpoxI€HHBIN U
npuoOpeTéHHBIN crienupuyeckuii UMMyHUTET. Teopus KioHaiabHO-cesnekTuBHOro nMmynurera (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETbl OpraHu3MoB. Poiib BpOXKIEHHOTO MMMYHUTETA B
Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUH.

PazgpaxxumocTe M perynsuus y OpraHu3MoB. Pa3ipakMMOCTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMocCTs U peryisinus y pacTeHuil. POcToBbIe BenecTBa U X 3HAYCHHUE.

HepBHas cucrema u pedreKkTopHas peryisuus y SKUBOTHbIX. HepBHas cucrema U €€ OTHEINBI.
OBOJIIOIIMOHHOE YCIIO)KHEHHE CTPOCHMSI HEPBHOM CHUCTEMBI y >KMBOTHBIX. OTHENbl TOJOBHOIO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexkropHas ayra. be3ycioBHbIe U yCIOBHBIE PEIICKCHI.

['ymopanbHasi peryisiius ¥ 3HIOKPHUHHAs CHCTEMa >KMBOTHBIX U yesioBeka. JKene3bl SHAOKPUHHOM
CUCTEMBI M MX TOpPMOHBI. /[leficTBHE TOpMOHOB. B3auMOCBSI3p HEPBHOW U DHIOKPUHHOM CHCTEM.
l'unoranamo-runoduzapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. ITaBnos..

Tabmuupl u cxembl: «OHOKJIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE BOJIOPOCIN», «bakrepuny,
«IIpocreiimmey, «OpraHsl LBETKOBBIX pacTeHUi», «CHUCTEMBI OpPraHOB IIO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacteHuit», «KopHeBble cuctembl», «CTpoeHHe cTeOs»,
«CTpoeHHe JMCTOBOM IUTACTUHKM», «TKaHM XKHUBOTHBIX», «Ckenmer denoBekay, «lIumeBapurenbHas
cucrema», «KpoBeHocHas cucteMay, «J/lpixaTenbHas cucremay, «HepBHas cucremar, «Koxay, «Mblmieunas
cucrema», «BplnenurenpHas cucremay, « JHIOKpPHHHAs cucTeMay, «CTpoeHue Mblb», «MMMyHHTETY,
«KumeunononoctHsie», «CxeMa NUTaHUSA pacTeHU», «KpOBEHOCHBIE CUCTEMBI IIO3BOHOYHBIX KUBOTHBIX»,



«Ctpoenue ruapsl», «CTtpoeHue maHapum», «BHyTpeHHee CTpoeHue IT0XKAEBOro 4epBsa», «HepBHas
cucrema poio», «HepBHas cucrema narymkuy, «HepBHas cucrema mpecMblkaromuxcs», «HepBHas cucrema
nTuly, «HepBHas cucrema miekonuTaronmx», «HepBHas cucrema yenoBekay, «Pediekcy.

O6opynoBaHue:  CBETOBOM  MHMKPOCKON,  MHKpPOIpENnaparbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOIIpenaparsl TKAHEH, paKOBUHBI MOJUIFOCKOB, KOJUIEKLIUH HACEKOMBbIX, UTJIOKOKHX, dKUBBIE YK3EMILISPbI
KOMHATHBIX PAacTCHUH, repOapuu pacTeHWH pasHBbIX OT/AEJIOB, BIAXKHBIC IpenapaThl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUIGKIMHA OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeloBeKa, OOOpyJOBaHUE JUIA
JEMOHCTpAllMM MOYBEHHOTO W BO3AYIIHOTO MHUTAHUS PACTEHUH, paclleIUIeHUs Kpaxmaia u OeJIKOB IOA
neiictBueM (pepmeHTOB, 000pyAOBaHUE NJISl IEMOHCTPALMU OIBITOB MO M3MEPEHUIO KM3HEHHOW EMKOCTU
NETKUX, MEXaHNU3Ma JbIXaTEJIbHbIX ABM)KEHUN, MOJIENIN FOJIOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

Jlaboparopnasi padora «/3yueHue TkaHel pacTeHHII.

Jlaboparopnasi padora «/3yueHne TKaHel )KUBOTHBIX.

JlaboparopHasi padora «/3yueHrne opraHoB IBETKOBOT'O PACTEHUSI.

Tema 10. Pa3MHoOkeHMe 1 pa3BUTHE OPTaHNU3MOB

DopMBI pa3MHOKEHHSI OPraHU3MOB: Oecronoe (BKJIIoYasi BEreTaTUBHOE) U MoJIoBoe. Buibr Oecnoioro
Pa3MHOKEHUS: MOYKOBAHUE, CIIOPYJIAIUS, parMeHTalHsl, KITOHUPOBAHHE.

[lonoBoe pa3muoxxkenue. IlonoBble kinerku, unum ramersl. Meio3. Craguum wmeito3a. [loBenenue
XpoMmocoM B Meno3e. Kpoccunrosep. buonornyecknii cMbIca MeHo03a U MOJOBOro mpouecca. Menos u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHNU3MOB.

[TpenzaponpimieBoe pa3Butue. [ameroreHe3 y >KMBOTHBIX. I[lonoBbie sxene3bl. OOpa3oBaHHe H
pa3BUTHE MOJIOBBIX KJIETOK. CiepmaroreHes u ooreHes. CTpOEHUE MOIOBBIX KIETOK.

OmtonoTBOpeHre M 3MOPUOHATIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHHUS: HApPYKHOE,
BHyTpeHHee. [[apTeHorenes.

WunuBuayalibHOE pa3BUTHE OPraHU3MOB (OHTOTEHe3). OMOpHOJIOTHUS — HaykKa O pa3BUTHH
opranusMoB. Mopgozenez — o0na u3 2nagnvix npobnrem smopuoroeuu. Konyenyus mopgoeenos u mooenu
mopghoceneza. Ctanun 3MOpHUOreHe3a *KUBOTHBIX (Ha mpuMmepe Jsrymku). Ipodnenne. Tunel apoOieHwUs.
Jlemepmunuposannoe u HeoepmuHuposannoe opooaenue. bnacmyna, munvt 6Onacmyn. OcoOEHHOCTH
NpoOJeHNs MIIEKOMUTAIOMIMX. 3apOJbIIIEeBble JMCTKU (racTpyisiuus). 3akiajka OpraHOB M TKaHeW u3
3apOJBIIIEBBIX JIMCTKOB. B3anmMmHOe BiIusHME wYacTell pa3BHUBAIOLIErocs 3apojbliia (3MOpHOHATIbHAS
UHAYKINS). 3aKiIajiKa MjaHa CTPOEHUS KUBOTHOTO KaK pe3yJIbTaT MepapXUUYECKUX B3aHMMOJECHCTBHUI I'e€HOB.
Biustnue Ha 5MOpHOHATBHOE PAa3BUTHE PATMYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pazutue xxuBoTHbIX. [TocTamOpronanbHblii nepuos. [Ipsmoe u HenpsiMoe pa3ButHe. PazButue
¢ Meramop(o30M y OeClO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX. bHonornyeckoe 3HaueHHe MpsIMOTO U
HENPSIMOTO Pa3BUTHS, UX PACIIPOCTpPaHEHUE B pUpoae. THIBI pocTa )KUBOTHBIX. DAKTOPHI PEryIISAIUU pOCTa
KUBOTHBIX M dYenoBeka. CTaauu MOCTIMOPHOHAIBHOIO Pa3BUTHUSA Yy JKMBOTHBIX U 4yesoBeka. [lepuojibl
OHTOreHe3a yenoBeka. CTapeHue U CMEepPTh Kak OMOJIOTHYECKUE MPOLIECCHI.

PasmHoxeHue U pa3BuTue pacteHuil. ['ameropur u cnopoput. Meiio3 B )KU3HEHHOM IUKJIE PaCTCHUH.
OO6pa3oBanue cmop B Tporecce Melo3a. ['amerorene3 y pacteHuil. OTUIOZOTBOpEHHWE € PAa3BUTHE
pPacCTUTENBHBIX OpraHU3MOB. J[BOIHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHe U pPa3BUTHE
CEMEHU.

MexaHu3MBbl PETyJIsALUN OHTOT€HE3a Y PACTEHUI U JKUBOTHBIX.

JdemoHcTpauuu

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

Tabmuubl u cxemel: «BereratnBHOoe pa3MHOXeHHE», «TuIbl OECHoNOro  Pa3sMHOKECHUSY,
«Pa3MHOXkeEHHE XJIAMUAOMOHAAbD», «Pa3MHOXKEHHE OBrIeHb», «Pa3smMHOXkeHHe Truape», «Meio3y,
«Xpomocombl», «l'amerorenes», «CTpoeHHE SANNEKIETKH M crepmaro3ousia», «OCHOBHbIE CTaauu



oHToreHesza», «lIpsimoe u Hempsimoe pa3Butuey, «Pa3BuThe MaiicKoro xyka», «Pa3BuTue capaHuymy,
«Pa3Butue mArymku», «/IBoilHOE€ OIUIONOTBOpEHHE Yy LBETKOBBIX pacTeHMil», «CTpoeHHe CceMsH
OJHOJOJIBHBIX M JBYAOJBHBIX pacTeHUN», «KU3HEHHBIM LUK MOPCKOM KaIyCTbD», «OKM3HEHHBIM LMK
Mxay, « KU3HEeHHBIA LUKII MAIOPOTHUKAY, «KU3HEHHBIA LIUKIJI COCHBI».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpEnaparhl SULEKIETOK U CIIepMaTO30UI0B, MOJENb
«IuKI pasBUTHS JIATYILIKW Y.

JlabopaTopnasi paGora «l3yueHne cTpoeHus MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIPENapaTax.

IIpakTHyeckas padora «BpisiBiIieHHE TPU3HAKOB CXOJCTBA 3apOABIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlaGoparopnas padora «CTpoeHHE OPTaHOB PA3MHOKEHUS BBICIIUX PACTCHUIN».

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEJACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB

Wcropusi craHoBieHMs] U pa3BUTHUsI I'€HETUKM Kak Hayku. Paboter I'. Menpens, I'. ne ®pusa, T.
Moprana. Ponb oreuecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Paborsr H. K. Konbosa, H. 1. BaBumnosna,
A. H. benosepckoro, I'. /1. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TE€HETMYECKHE IOHATUS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIbHBIE TEHBI,
aJIbTEPHATUBHBIC MPU3HAKU, JOMHUHAHTHBIA U PEIECCUBHBIN MPHU3HAK, TOMO3UTOTA, TE€TEPO3UTr0Ta, YUCTas
JUHUS, THOpUIBL, TeHoTHIl, (heHOoTUIl. OCHOBHBIE METO bl TEHETUKH: THOPUIOTOTUYECKUH, IINTOJIOTUUECKUH,
MOJIEKYJIIPHO-T€HETUYECKUI.

JdemoHcTpauuu

IToptpetsr: I'. Mengens, I'. ne ®pu3s, T. Moprasn, H. K. Konsios, H. U. Basuios, A. H. benosepckuii,
I'. . Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuie! u cxeMbl: «MeToIbI TeHETUKIY, «CXEMBbI CKpEIIBaAHUS.

JladopaTropnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. [lepsblil 3akoH Menaens — 3aKoH enHO0Opa3usi rTHOpHUI0B IEPBOTO
nokosnenus. [lpaBuno gomuHupoBaHusi. BTopoil 3akoH MeHnaenss — 3aKOH paclICIUIEHUs] MPU3HAKOB.
HuTronornyeckne 0CHOBBI MOHOTMOPUAHOTO CKpeIIMBaHUs. [ MIOTe3a YUCTOTHI TaMeT.

AHanuzupytoiee ckpemuBaHue. [IpomexyTouHblii XapakTep HacienoBaHus. PacuierieHue
MPU3HAKOB MPU HETIOJTHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. TpeTudd 3akoH MeHIenss — 3aKOH HE3aBHCHMOTO HacJelIOBaHUS
npu3HaKoB. L{uTonornueckre oCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CueruieHHoe HacienoBanue mnpuzHakoB. Pabotrel T. Moprana. CierieHHOE HacjaeI0BaHHE TE€HOB,
HapyILICHNE CLEIUICHU MEXy TeHaMU. XpOMOCOMHas TEOPHsI HACTIEACTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M OIPENEIECHUS 110Ja. AYTOCOMBI U IMOJIOBBIE XPOMOCOMBI.
['omorameTHBI1 ¥ TeTeporaMeTHbli moJ. ['eHeTnueckas CTpyKTypa MOJOBBIX XpoMocoM. HacnemoBanue
MPU3HAKOB, CLIETIJICHHBIX C TIOJIOM.

I'enorun xak nemoctHas cucreMa. IlnenoTponus — MHOKECTBEHHOE AEUCTBUE T'eHA. MHOKECTBEHHBIM
amenu3M. BzaumopelicTBrue HeamienbHbIX TeHOB. KoMmieMenTapHocTs. Onuctas. [lonumepus.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTEHHM, KUBOTHBIX M 4YEJIOBEKa, a TaKkkKe (PU3NOJIOTHYECKUX
IIPOLIECCOB, MOBEJACHHUS U KOTHUTHUBHBIX QYHKUMHA. ['eHeTnueckne MexaHu3Mbl CUMOMOTeHe3a, MEXaHU3Mbl
B3aMMOJICHCTBUS «XO3SUH — Tapa3uT» U «XO35IMH — MUKpOOHOM». ['eHeTHYecKkne acmeKThl KOHTPOIS H
W3MEHEHUs HACIIeJICTBEHHON HH(GOPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

[Toptpetsi: I'. Menaens, T. Mopran.

Tabmuubt u cxemel: «llepBbiii u Bropoil 3akoHbl Mennens», «Tperuit 3akoH MeHaensa»,
«AnHanuzupyoliee ckpeuupanuey, «Hemnonnoe noMunrpoBanue», «CLEIIEHHOE HACIEOBAaHUE MPU3HAKOB



y npo3zodunsl», «['eHetuka nmona», «Kapuorun uenosekay, «Kapuorun apozodpunsy, «Kapuotun nruus»,
«MHOXECTBEHHBIN alIeIn3M», «B3aumMoaeiicTBHIE TCHOBY.

Ob6opynoBanue: MOJEIb JJIS IEMOHCTPALMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS U
paclIeIIEHUs] TPU3HAKOB, MOJEIb JIs JIEMOHCTpAlMy 3aKOHAa HE3aBUCHMOI'O HACJIEI0BaHUs IPU3HAKOB,
MOJENb Il  JAEMOHCTPAallUM  CLEIUIEHHOIO  HAcCJEJAOBAHMS  IPU3HAKOB, CBETOBOW  MMKPOCKOI,
MHUKponpenapart: «J{pozopunay.

IIpakTuyeckas padora «3yueHue pe3yIbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y JPO30(UITBD».

IIpakTuyeckas padora «/3yuenue pe3yiabTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y APO3OPUIBDY.

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopelictBue TeHoTHNA W cpeabl npu GopmupoBaHUU ¢GeHoTura. M3MeHYHMBOCTh MPHU3HAKOB.
KauecTBeHHbIC U KOJMYECTBEHHbIE TPU3HAKHU. BUAbI N3MEHUMBOCTH: HEHACJIEICTBEHHAS Y HACIIEICTBCHHAS.

Monudukanonsass HU3MEHYMBOCTb. Ponb  cpeasl B (GOPMUPOBAaHMM — MOAU(PUKAIMOHHOMN
u3MeHunBoctu. Hopma peakuuu nmpusHaka. BapuannoHHbll psin 1 BapuanuoHHast kpusast (B. Moranucen).
CaoticTBa MO (DUKAIIMOHHOW U3MEHYUBOCTH.

I'enorunuueckass ”3MeHUYMBOCTh. CBOMCTBA FT€HOTUITMYECKON M3MEHYUBOCTH. BUIbI reHOTUITMYECKOI
M3MEHYUBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunatuBHas wu3MeHYMBOCTh. Meilo3 W TONOBOM Mmpolecc — OCHOBAa KOMOMHATHBHOM
U3MEHUYUBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3IaHUH TCHETHYECKOTO pa3HOOOpa3us B Ipeenax
OJIHOTO BHJIA.

MyTanuonHasi ”3MEHUYUBOCTb. BUIbI MyTaluii: reéHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbBIE U
WHIYLMPOBAaHHbIE MyTalMH. fnepHble U LUTOIUIa3MaTHdyeckue Myrtanuud. CoMaTH4YeCKue M IOJIOBbIE
MyTauu. [[puanHbl BOBHUKHOBEHUSI MyTaluii. MyTareHsl ¥ UX BIUSHHE HA OPTraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO IIpolecca. 3aKOH T'OMOJIOTMYECKHUX pSAJOB B HacieacTBeHHoW u3MmeHuuBoctu (H.U.
BasuioB). BaesinepHas H'3MEHYMBOCTH U HACTIEACTBEHHOCTD.

Onuzenemurxa u dnUCEHOMUKA, POIb INULEHEMUUECKUX (AKMOPOo8 8 HACAe008AHUU U USMEHYUBOCTNU
GerHomunuyeckux npusHaKos y 0peaHusMos.

JdemoHcTpauuu

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuie! u cxembl: «Buabl ”3BMeHUYUBOCTHY, «MoaudukaoHHas U3MEHYHBOCThY, «KoMOMHAaTHBHAS
U3MEHYHMBOCTHY, «Meio3y, «OmiogorBopenuey», «l'eHeTnueckue 3a0o0JieBaHHS UeIoBeKa», «Bumbl
MyTaLumn».

OO6opynoBaHue: KUBbIE U TepOapHbIe SK3eMIUISIPbl KOMHATHBIX pacTeHHM, pucyHku ((oTorpadum)
JKUBOTHBIX C Pa3IUYHbIMUA BUIAMH U3MEHYUBOCTH.

Jladoparopnasi paGora «MccrmeqoBaHue 3aKOHOMEPHOCTEH MOJUQPUKAIMOHHON W3MEHYMBOCTH.
[TocTpoeHne BapuallMOHHOTO PsIia U BAPUALIMOHHON KPUBOM».

IIpakTuyeckas padora «MyTaruu y 1po30Quiibl (Ha TOTOBBIX MUKPOTpENaparax)y.

Tema 14. I'eHeTHKA Yeji0BeKa

Kapuotun yenmoBeka. MexayHapoaHas MNporpaMMa HCCIEJOBaHHMS TE€HOMa 4YeloBeKa. MeTobl
M3y4YeHUs] TCHETHKU YeJIOBEKAa: TEeHEAaJOTUYECKHH, OJIM3HEIOBBIN, IUTOTCHETUYCCKHM, IMOMYISAIHOHHO-
CTaTUCTUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKuid. COBpPEMEHHOE OIpEAEICHHEe TEeHOTHUIA: IMOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMpOBaHWE, B TOM uucie ¢ nomombto [IlIP-ananu3a. HacneactBeHHble
3a00JeBaHns 4YeloBeKa. [ €HHbIE M XPOMOCOMHBIE OOJE3HM 4deloBeKa. bONe3HW ¢ HacleICTBEHHON
MIPEAPACIIONOKEHHOCTHI0. 3HAYEHNE MEAUIIMHCKOM N€HETUKH B NIPEIOTBPALLCHUH U JICUEHUH T€HETUYECKUX
3a0oneBaHUl YenmoBeka. MenuKo-reHeTuYeckoe KOHCylnbTupoBanue. CTBoyOBbIe KieTkH. IloHsatue
«TEHETHYECKOTO Tpy3a». ODTHUYECKHE AaCIeKThl HUCCIEOBAHHWI B O0JACTH pPENAaKTUPOBAHHS TEHOMA H
CTBOJIOBBIX KJIETOK.



['enernyeckue (hakTOPHI MOBBIILIEHHOW YYBCTBUTEIBHOCTH YeNOBEKa K (PU3MUECKOMY U XUMHUECKOMY
3arpsA3HEHUIO OKPYKAIOLIEeH cpepl. ['eHeTndeckas MpeapaconoKEHHOCTh YeJIOBEKa K aTOJIOTUSIM.

JdemoncTpauuu

Tabmupr u  cxembl: «Kapuotunm dyenmoBeka», «MeToabl H3y4yeHUsT TEHETUKH 4YEJIOBEKay,
«["enetnueckue 3a00JIeBaHUs YETIOBEKaAY.

IIpakTyeckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN».

Tema 15. Cesiekunusi OpraHu3MoB

JoMecTukanusi U ceyekuus. 3apoKJICHUE CeleKIMu U Aomectukanuu. Yuenue H. M. BaBunosa o
LleHTpax HmpOUCXOXKAECHUS U MHOroo0Opasus KyJIbTYpPHBIX pacTeHuil. Ponb cenekiuu B CO3JaHUH COPTOB
pacTeHuii U 1opoA kUBOTHBIX. COpT, MOpOJa, TaMM. 3aKOH FOMOJIOTMYECKHX PSAJOB B HACIEACTBEHHOM
u3menunBoctu H. 1. BaBuiioBa, ero 3HaueHueE sl CENIEKIIMOHHOM PabOTHI.

MeTtonbl ceneKmoHHON paboThl. McKycCTBEeHHBIH OTOOp: MAacCOBBI M WHIAMBUAYAJIbHBINA. DTarbl
KOMOHMHAIIMOHHOMN ceeKuu. VcnpITanue npou3BoAUTENeH Mo NoTOMCTBY. OTOOp MO FEHOTUITY € TOMOIIBIO
OIICHKH (PEHOTHUIIa MOTOMCTBA U OTOOP IO TEHOTHITY ¢ roMolbio anainuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ| CEJeKIMOHHOW paOoThl. PaguaniMoHHBIH W XUMHUYECKHMA
MyTareHe3 KaK HCTOYHMK MYyTaluid y KyJIbTypHBIX (opM opraHu3MoB. lcmosib3oBaHHE T'€HOMHOIO
penakTUpoBaHUs U MeTOo10B pekoMOuHaHTHBIX JJHK 11 monydenus ncxoaHoro Matepuana Jijisl CeNeKINu.

[lonyuenue nonumnuounnoB. BuyrpuBuaosas rudpuauzanus. bin3kopoicTBEHHOE CKpeLIMBaHUE, WU
uHOpuMHr. HeponcTBeHHOE CKpeliuBaHue, Wik ayTOpuauHr. I'etepo3uc u ero npuuuHbl. Mcnonb3oBanue
rerepo3uca B ceneknuu. Otnanénnas rubpuauzanus. [Ipeononenue Gecruionns MEKBUIOBBIX THOPHIIOB.
JlocTrkeHMs! CelIeKIMU PACTEHHUI U JKUBOTHBIX. «3€1€HAs pegontoyusLy.

CoxpaHeHHe U U3yuyeHUE F€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM M MX TUKUX POAUYEH Ui
CO3/IaHHSI HOBBIX COPTOB U THUOPHUIIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u
ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX HCUGOMHBIX 6 UYeJsaxX
VAYUULeHUs. CYWecmB8YIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NpUMeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHUL, NEePedo8blX UOell U NEPCREeKMUBHBIX MEXHOLOSUIL.

JdemoHcTpauuu

[Toprpersr: H. U. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. I1. JIykpsnenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabmuupl 1 cxeMbl: «LleHTpbl MPOMCXOXKIAEHUS U MHOTrOOOpa3usi KyJNbTYpHBIX pacTeHHUI», «3aKOH
TOMOJIOTMUECKUX PSJIOB B HAcJIEACTBEHHOW HW3MEHUYMBOCTW», «Metonpl cenekuuny», «OTnanéHHas
rubpuanzanusy, «MyTareHes3».

JlabopaTopHasi paGora «l3ydueHne copToB KyJIbTypHBIX PACTEHUI U TOPOJ JOMAIIHUX )KUBOTHBIX).

Jlaboparopnasi padora «/3yueHrne METOZIOB CEJICKITUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHi».

Ikekypeust «OCHOBHBIE METOIbI M JOCTHIKEHMSI CEJIEKLMM pacTEeHUH M KUBOTHBIX (HaA
CEJIEKIIMOHHYIO CTaHIIMIO, MJIEMEHHYIO (pepMy, COPTOHMCIIBITATENIbHBIA YYacTOK, B TEIJIMYHOE XO3SHCTBO, B
1a00paTOPUIO arPOYHUBEPCUTETA UITM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJI0rMs U CHHTETHYECKAasi OMO0JIOT A

OOBeKThI, UCTIOTIb3yeMble B OMOTEXHOJIOTUH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaaulroHHass OWOTEXHOJIOTHs: XJeOomeueHne, MOJyYeHHe KHUCIOMOJIOYHBIX
IPOAYKTOB, BHHOAenue. MukpoOuonorndeckuii cuHTe3. OOBEKTHl MHUKPOOMOJIOTHMYECKUX TEXHOJOTHUH.
[TpousBoacTBO Genka, aMUHOKUCIIOT U BUTAMUHOB.

CozlaHue TEXHOJIOTUH W HHCTPYMEHTOB LIE€JIEHANPABICHHOIO HM3MEHEHHMsT M KOHCTPYHPOBAHMS
TE€HOMOB C LEJIbIO TIOJyYEHHUSI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEPIKAILNX HE BCTPEUAIOILIUECS B IPUPOAE
OMOCHHTETHYECKHE MYTH.



Knerounas wHxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEH PAacTeHHMH W >KMBOTHBIX. KproOaHKH.
Comarnyeckass ruOpuaM3anus U COMAaTHUYECKUI 3MOpuoreHe3. Vcroib30BaHHE TaryION0B B CEJCKIUH
pacrenuid. [lonyuenue MOHOKNIOHANbHBIX awmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OIIOAOTBOpeHUE. PEeKOHCTpyKLHUs SIMIEKIETOK W KJIOHHPOBAaHUE
JKUBOTHBIX. MeETOA TpaHCIUIAHTAlMU SAEep KIETOK. Texwonocuu 0300poenenus, KyIbMUsSUpo8aHus u
MUKPOKIOHATLHO20 PAZMHONCEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYMPOBAaHHE
pexomOunanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIoCTHKEHUS W IEPCTICKTUBBI XPOMOCOMHOM
Y TEeHHOM MHXKEHEpUU. DKOJIOTHYECKHUEe U AITUYECKUE IPOOJIeMbl T€HHOW WHKEHEPHUH.

Menunuackue  OuorexHonoruu. I[loctreHomHas mmdpoBas wmeaunmua. [IIP-auarHocTuka.
MeTaboIOMHBIA aHaIM3, TEHOLEHTPUYECKHH aHajdu3 IMPOTeOMa 4YelloBeKa Il OLEHKH COCTOSIHHUS €ro
310poBbs. Mcmonb3oBaHHE CTBOJNIOBBIX KieTOK. TapretHas tepamus paka. 3D-OmoumkeHepus Uist
pa3paboTku (¢GyHIAMEHTANbHBIX OCHOB MEIULUHCKUX TEXHOJIOTUH, CO3[IaHUS KOMIUIEKCHBIX TKaHeil
COYETAaHUEM TEXHOJOTHH TpEXMEpPHOTO OHONpHUHTHHra W ckadonguHra JUisi peuieHds 3aaad
MEPCOHAIM3UPOBAHHON MEIUIIUHBI.

Coznlanue BEKTOPHBIX BaKLWH C LIETbI0 0OecreueHns KOMOMHUPOBAHHOW 3aIllMThl OT BO30yauTeNei
OPBH, ycraHoBieHHe MOJEKYISIpHBIX MexaHu3MmoB (yHkiuonupoBanus PHK-conmepkammx Bupycos,
BBI3BIBAIOIIMX 0CO0O0 OMAacHbIE 3a00JIEBAHNS YEJIOBEKA U )KMBOTHBIX.

JdemoHcTpauuu

Tabmuplr u cxembl: «/crnonb3oBaHHE MHUKPOOPTAaHU3MOB B TMPOMBIIUIEHHOM TPOU3BOJICTBEY,
«Knerounas nnxenepus», «['eHHast HUHKEHEPUS».

JladopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «IloayyeHrne MOJTOYHOKHUCIBIX TPOAYKTOBY.

Jkekypeusi «bHOTEXHONOTHS — BaKHEWIIas TMPOU3BOAMUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)Y.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIONIMMHKCS TPOrpamm
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIC, METAIPEMETHBIC U IIPEIMETHEIE.

B cTpyKkType TMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS IPOTrPaMMBbI 110 OMOJIOTUH BbIJIEJIEHBI CIIEYIOUE
COCTaBJIAIOLIME: OCO3HAHUE O0YYarOUIMMMCA POCCHUMCKON Ipa’kJaHCKONH MJIEHTHMYHOCTH — IOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPECIICHUIO, Haludue momusayuy X o0y4eHHI0 OnOoJIoru,
yeneHanpasienHoe pazéumue BHYTPEHHHX YOCKICHHUH JIMYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH W
UCTOPUYECKHUX TPAJULMNA pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCHb 00YJaroIuXCcs
PYKOBOJICTBOBAThCSI B CBOEH JI€SITEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, IPUCYIIUMU CUCTEME
Ouosornyeckoro 00pa3oBaHUs, Haluuue NPABOCO3ZHAHUS DKOJOTHUECKOW KYJIBTYpPBI, CHOCOOHOCMU
cmasums 1 U CTPOUTD )KU3HEHHBIC TUIAHBI.

JIMuHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOrPaMMbl 110 OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE YU€OHOH U
BOCIIUTATEIbHON JI€ATEILHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUICKUMH COLIMOKYJIbTYPHBIMH,
UCTOPUYECKIMHA W JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, TPHUHSATBIMH B OOIIECTBE IpaBWIAMH U
HOpMaM{ TIOBEJCHHUS M CIIOCOOCTBYIOT IPOIECCaM CAaMOIIO3HAHUS, CAMOBOCIIMTAHUS M CaMOPa3BUTHA,
pa3sBUTHs BHYTPEHHEW MO3UIUM JMYHOCTH, NATPUOTH3Ma M YBAXKEHUS K 3aKOHY M IPaBONOPAIKY,
YeJIOBEKY TpyZda U CTaplIeMy HOKOJIEHUIO, B3aUMHOI'O YBaXKEHUs, OEPEXKHOr0 OTHOIIEHUS K KYJIbTYPHOMY
HACJIEINIO ¥ TPAIULHSIM MHOTOHAIMOHAIBHOrO Hapoa Pocculickon denepanuu, Npupoie U OKPYKaroIen
cpene.

JIMuHOCTHBIE pPE3yNbTaThl OCBOEHHUS Yy4yeOHoro mnpenmera «buoONOrUsS» JOKHBI OTpa)xarb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMen
JMYHOCTH, CHCTEMOI IIEHHOCTHBIX OPUEHTAINH, TO3UTHBHBIX BHYTPEHHUX YOEKIECHHIA, COOTBETCTBYIOIIIX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBA, pACHIMPEHHWE IKU3HEHHOTO OIbITa W  OIbITa
NeSITeIbHOCTH B TPOLIECCe pean3allMid OCHOBHBIX HalpaBJIEHUI BOCIMTATENbHOU NEATENIBHOCTH, B TOM
YHCJIe B YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3HMIMU OOYYarOIIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO
YJileHa POCCUIICKOro 00I11eCcTBa;

0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)XKEHUE 3aKOHA U NIPABOIOPSIKa,;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NESTEIHFHOCTH MPH CO3JIaHUH y4EOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U IMO3HABATEIBHBIX 33124, BHIIOJTHEHUN OMOJIOTHYIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEIAThH COOCTBEHHYIO MO3UIIMIO 110 OTHOUICHHUIO K SBJICHUSM COBPEMEHHOM KU3HU
U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOACHUCTBUS JFOICH
C pa3HBIMHU YOSKICHUSMH, KYTbTYPHBIMU IIECHHOCTSIMU M COIIMATBHBIM ITOJIOKECHUEM;

TOTOBHOCTH K COTPYIHHUYECTBY B IMPOIIECCE COBMECTHOT'O BBIIOJHEHHS YU€OHBIX, TO3HABATEIbHBIX U
UCCIIEIOBATEIbCKUX 3aJ[ay, YB@KUTEJIBHOTO OTHOIIEHHS K MHEHHIO ONIOHEHTOB MpH OOCYKICHUU
CTIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(OpMHUPOBAHHOCTh POCCUNCKOM TI'pa)IaHCKONW WIECHTHUYHOCTH, NMaTPUOTU3MA, YBAKEHHSI K CBOEMY
HapoJdy, YyBCTBa OTBETCTBEHHOCTHU Iepell PoauHOM, TopI0cTH 3a CBOM Kpaid, CBOIO Po/nHY, CBOM SI3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEe MHOTOHAIIMOHATBLHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOLLIEHNE K MPUPOJTHOMY HACIEAUIO U NMaMATHUKAM MPUPOJbI, JOCTHXKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHCKMX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE OWOJIOTHH,
MOHMMAHUS 3HAYCHHUsS] OMOJIOTMH B IMO3HAHWW 3aKOHOB MPUPOJBI, B KM3HU YEIIOBEKA M COBPEMEHHOTO
00111eCTBA;

uzeiHas yoexxJ1€HHOCTb, TOTOBHOCTh K CIIy)KeHMIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0O HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyLIEro;

OTBETCTBEHHOE OTHOLUEHHWE K CBOMM POJUTENSM, CO3JAHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEUHOM )KM3HU B COOTBETCTBUU C TpaAULMAMHU HapoaoB Poccuu;

4) 3cTeTMYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOIICHNE K MUY, BKIIIOUAsl SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
cropTa, TpyJa, OOIIEeCTBEHHBIX OTHOIICHUI;

MOHUMAaHNE YMOITMOHAIIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHE TMPOSBIATH KadecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuUTaHHMSA, (POPMHMPOBAHHA KYJbTYPbl 310POBbSI M 3MOIHOHAJIBLHOIO
Os1aronosyqusi:

MOHUMaHWE W peaju3anus 370pOBOTO W 0e30macHoro ooOpasza KU3HU (370POBOE IHTAHHE,
COOIOZICHHE TUTHEHUYECKUX MIPABHII U HOPM, cOATaHCUPOBAHHBIN PEXKHUM 3aHATUN U OTAbIXA, pETyIsipHas
dbuznyeckass akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY
(GU3UYIECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMaHWE IIEHHOCTH TPaBUJI WHIWBUIYAIBHOTO W KOJJIEKTUBHOTO O€301aCHOTO TOBEJCHHS B
CUTYaILUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HaHUE TOCTIEACTBUI U HEMPUATUS BPEIAHBIX MPHUBBIYEK (YIOTPEOIECHUS aIKOTOJIsl, HAPKOTHUKOB,
KYpEHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYIOTO0HE;

FOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJOTMUYECKOM U COLMAIbHOM HamlpaBIEHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BBITIOJHITH TAKYIO IESITEIIbHOCTD;

WHTEPEC K Pa3Iu4HbIM cepam mpodecCHOoHaTbHON NeATeTbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymieit mpodeccuu u pean30BbIBaTh COOCTBEHHBIC )KIU3HEHHBIE TUIAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 11eJIecO00pa3Hoe OTHOLIEHHE K MPUPOJIE KaK HCTOYHUKY KU3HU HA 3eMJle, OCHOBE €&
CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS AYKOJIOTHYECKON KYIbTYphI: MPUOOPETEHUE OIBITA MJIAHHPOBAHUS MOCTYIIKOB U
OLICHKH UX BO3MOXHBIX IOCJIEICTBUN JIJIs1 OKPYXKAIOILIEH CPENIbL;



OCO3HaHUeE TN100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

CHOCOOHOCTh HCHOJB30BAaTh NMPHOOpETaeMble NpPU HM3YyYECHHH OWOJIOTUM 3HAHUS U YMEHHS NpHU
peleHnn MpoOJieM, CBSA3aHHBIX C PAlMOHAJIBHBIM IMPHUPOJIONONB30BaHIEM (COOMIOJICHHE TPaBUII
MOBE/ICHUs B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHHE DPABHOBECHS B JKOCHCTEMaxX, OXpaHy BHJIOB,
JKOCHUCTEM, Onochepsl);

aKTUBHOE HEINPUATHE AEUCTBUM, MPUHOCIUIMX BpEI OKPYXKAIOIIEH MPUPOJHON Cpele, yMEHHE
IPOrHO3MPOBATh HEOJArONpPUSTHBIE HKOJIOIMUECKHUE [IOCIEICTBUS MPEANPUHUMAEMBIX JEHCTBUM U
peoTBpallaTh UX;

HAJIMYUE Pa3BUTOrO IKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTMUYECKON KYJIbTYphI, OINbITa AESITEIbHOCTH
9KOJIOTMYECKON  HAIIpaBIIEHHOCTH,  YMEHHUS  pPYKOBOJCTBOBAaTbCSI ~HMMHU B  I103HABaTEJIbHOM,
KOMMYHHUKaTUBHOW U COLIMAJIBHOM IPAKTUKE, TOTOBHOCTUM K YYaCTUIO B IPAKTUYECKOW IEATEIBHOCTH
9KOJIOTHYECKOHN HApaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW NMPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MHUDPE;

COBEpIICHCTBOBAHUE SI3bIKOBOW M YUTATEIBCKOM KYJIBTYpPhl KaK CpPEACTBA B3aMMOICHCTBHS MEXKIY
JIOJbMU U [TO3HAHUS MUPA;

NOHMMaHHe crenu(UKU OMOIOTUU KaK HayKH, OCO3HAHUS €€ poiH B (GOPMUPOBAHUH PALMOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MpEeJCTaBiIeHHUs] 00 OKpYKaIoIeM MHUPE KaK O €IUHCTBE
OPUPOJIBI, YelOBEeKa M OOIeCTBa, B IMO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH M pemieHud npodiieM
COXpaHEHHUsI IPUPOJAHOIO PABHOBECUS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHON NMBWIM3ALMU: 00ECHEYEeHHs HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE NMEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh PECypCHBIE
npoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOUCKA IMyTEeH BBIXO/Aa M3 TI00ANBHBIX HKOJOTHYECKUX MPOoOIeM U
o0OecrieyeHus IMepexoja K YCTOMYMBOMY pa3BUTHIO, PAlMOHAJIbHOMY MCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJTYYEHUU OMOJIOIMYECKMX 3HAHUHM B 11X MOBBIILIEHUS OOLIeH KyJIbTYpBI,
€CTeCTBEHHO-HAy4YHOM TI'PaMOTHOCTH, KakK COCTaBHOM 4acTM  (PyHKIMOHAIBHOM TI'PaMOTHOCTH
obyyvaronuxcsi, GOpMHUPYyEMOM NMPU U3yUEHUU OMOJIOTHH;

MOHMMAaHHE CYIIIHOCTH METOJIOB IO3HAHUs, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH
UCMOJIb30BaTh IOJIydyaeMble 3HaHMA Ui aHajdu3a U OOBSICHEHHs SBICHMH OKpYXKAloIlero Mupa Hu
OPOUCXOJAIINX B HEM HM3MEHEHHUH, yMEHHE JeiaTh OOOCHOBAHHBIE 3aKIIOYEHHS Ha OCHOBE HayYHBIX
($aKkTOB ¥ UMEIOIIMXCS TaHHBIX C LIEJIBI0 MOJIyUYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTHYECKHE 3HAHUS Ul pelleHHs] NpodiieM B
peabHBIX KU3HEHHBIX CUTYallUsX;

OCO3HAHHWE LIEHHOCTH HAY4YHOM JEATEIBHOCTH, TOTOBHOCTb OCYILECTBJISATh IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTb M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K aKTHBHOMY
MOJIYYEHHUIO HOBBIX 3HAaHUH 10 OMOJOTUU B COOTBETCTBHUH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUSI Y4eOHOTO TpeaMeTa «BHOOTHs» BKIIOUYAIOT: 3HAYUMbIE
o1 GOPMHUPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIONIUXCSA  MEKIUCIHUIUTMHAPHBIE  (MEXIIPEIMETHBIC)
oOIIeHayYHbIE TOHATHS, OTPaKAIOIIME IEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHEIM(UKY METOI0B



MO3HAHMS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, HPHEpPrus, sSBIIEHUE, MPOLECC, CUCTEMa,
HAY4HbIH (DaKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAONIIOJICHHE,
U3MEpEeHUe, OKCIEPUMEHT W JpYyrue); yHHUBEpCaJbHbIE YdeOHbIC JCHCTBHUS (IIO3HABATENbHBIE,
KOMMYHUKaTHBHbBIE, PETYIATUBHEIE), oOecneunBatonue GopmupoBanue GyHKIIMOHATLHOW TPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMM OOYy4aloUuXcs; CHOCOOHOCTh OOy4YaloUIMXcs HCIOJIb30BaTh OCBOCHHBIE
MEXIUCLUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHMS W yHHMBEpCalbHble YydeOHbIE JIEHCTBUA B
II03HABATEJILHOM U COLIMAJIBHON ITPAKTHUKE.

B pesynbrare m3ydyeHusi OMONOrMM Ha YpPOBHE CpeIHEro odiiero obpazoBaHus y 00ydarolerocs
Oynytr chopmupoBaHbl TO3HABaTEIbHBIE YHHUBEpCAlIbHBbIC YyueOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEPCAJbHBIE y4eOHbIE NIEHCTBHS, PEryJIsATUBHBIC YHHMBEpCAJIbHBIC YUeOHbIE JICHCTBHS, COBMECTHAs
JESTEIIHOCTD.

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS MPOrpaMMBbI CpeqHEro obmero oOpa3oBaHUS IOJIKHBI
OTpaXKaTh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JIOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIONIb30BaTh IPU OCBOCHUU 3HAHMM NPUEMBI JIOTMUECKOTO MBIIIICHUS (aHainu3a, CHHTE3a,
CpaBHEHUs, Kiaccu(uKanuu, oO0OIICHN), PACKPBIBATh CMBICT OMOJOTHMYECKHX MOHSATHH (BBIIENATH MX
XapaKTepHbIEe IPU3HAKHU, YCTAaHABIUBATH CBSI3U C IPYTMMHU ITOHATHAMH);

ONpeleNsaTh LU JeATENbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHHS, COOTHOCHUTH
pe3ynbTaThl AEATEIBHOCTH C MOCTABJIEHHBIMU LEISIMHU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TTOHATHS AJIs1 O0bSICHEHHS (DAKTOB U SBJICHUIN KUBOM MTPUPOIBI;

CTPOUTH JIOTUYECKUE paACCYKICHHUS (MHIYKTHBHbBIC, JEIyKTHBHBIC, MO aHAJIOTMH), BBIABIATH
3aKOHOMEPHOCTM U TPOTUBOpPEYUsT B PACCMATPUBAEMBIX SBJICHUAX, (OPMYJIMPOBATH BBIBOABI H
3aKJIFOUYEHHS;

IMPUMEHSTh CXEMHO-MOJIETIbHBIE CPEACTBA JIJISl IPEICTABICHUS CYILIECTBEHHBIX CBA3EH M OTHOIICHUN
B M3Y4a€MbIX OMOJIOTHYECKNX 00BEKTax, a TAKXKE MPOTUBOPEUUN Pa3HOTO POJIa, BHIABIECHHBIX B PA3IMYHBIX
UH(GOPMAIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIaH pEIHIEHUS MpoOJieMbl ¢ Y4ETOM aHalIM3a HUMEIOIUXCS MaTepUalbHbIX U
HeMaTepUalbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLEHMBATh COOTBETCTBHE PE3YNIbTATOB LENSIM, OLEHUBATh
PHUCKU IIOCTIEACTBUN JEATEIBHOCTH;

KOOPJIMHUPOBATh U BBHITOIHATH pabOTy B YCIOBUAX pEabHOTO, BUPTYATbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJAJCTh HAaBbIKAMM Y4eOHO-HCCIEIOBATENbCKOM M  TPOEKTHOW JIEATENbHOCTH, HaBBIKAMHU
paspenieHus npobiieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOMCKY METOJIOB PElIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMYHBbIX METOO0B [TO3HAHUS;

MCIIOJIb30BAaTh Pa3jIMyYHbIE BUABI JEATEIBHOCTH IO MMOJTYYEHHIO HOBOTO 3HaHM, €r0 UHTEPIPETALINH,
npeoOpa3oBaHUI0 U TNPUMEHEHUIO B YYEOHBIX CHTyallUsX, B TOM 4YHCIE€ MpPHU CO3JaHUM Y4eOHBIX WU
COLIMAJIbHBIX MPOEKTOB;

dbopMUpOBaTh HAay4HbIl THUN MBILIUICHUS, BIAJACTh HAYYHOH TEPMHMHOJIOTHEH, KIIIOUEBBIMU
MOHSATUSIMU U METOAAMHU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33J]aul B 00pa30BaTEIbHON ACATEIBHOCTH U KU3HEHHBIX
CUTyalUsX;



BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyallM3UpOBaTh 3a/ady, BBIABUIaTh THIOTE3y €€
pelleHNs, HaxOIuTh apryMEHThl Js J0Ka3aTeJbCTBA CBOMX YTBEP)KIEHUHM, 3ajaBaThb HapaMeTpbl U
KPUTEPHU PELICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJE pEIIEHHs 3aJadd pe3yJbTaTbl, KPUTUYECKH OLIEHWBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh  LIEJICHANIPABJICHHBIM TOMCK MEPEeHOCa CPEeICTB U CIOCOOOB  JieiicTBHA B
Ipo¢eCCHOHATIBHYIO Cpeay;

YMETb MIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 00IaCTH KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTaTh HOBBIC WJEH, NpeaiaraTb OpUTMHAIbHbBIC MOIXOABl M PELICHUs, CTaBUTh MPOOJIEMBI U
3aJa4uu, JIOMYCKalOIIKe albTepHATUBHbIE PEILICHHS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHKAX HH(POpMAIMU (TEKCTe y4eOHOro mocoOus, Hay4dHO-
HOMYJISIPHOM nuTepaType, OMOJIOIrHYECKUX CJIOBapsiX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B
WutepHere), aHanu3upoBaTh HMH(GOPMALMIO Pa3IMYHBIX BUAOB M (QOPM MPENCTABICHUS, KPUTUUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GbopMyTHpOBaThH 3aNPOCH U TPUMEHSTH PA3JIMYHBIE METOABI TP MOMCKE U 0TOOPE OMOIIOTHYECKOI
uHpOpManuu, He0OOXOAMMOM ISl BBITTOJIHEHHSI YUeOHBIX 3a7ay;

npuoOpeTraTh  ONBIT  MCIOJB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHI,
COBEpILEHCTBOBATh KYJIbTYPY aKTHBHOI'O HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMY HPEICTABICHHUS OHOIOTMYeCKOW HH(OpMALUU
(cxembl, TpaduKH, AUarpaMMBbl, TaOJIHIIbI, PUCYHKH U JPYTOE);

UCIOJIb30BaTh HAay4YHBIN S3bIK B KayeCcTBE CpEJCTBa IpU paboTe ¢ OHosornuyeckoil nHpopmanuei:
OPUMEHATh XUMUYeCKHe, (pru3nueckue U MaTeMaTUyecKue 3HaKd U CUMBOJIBL, GOpMYIbl, abOpeBUaTypy,
HOMEHKJIATypy, UCII0JIb30BATh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATJISAHOCTH;

BJIQ/IETh HABbIKAMHU pACMO3HAaBaHUS M 3allUThl HH(OpManuu, MHPOPMAIMOHHON Oe30macHOCTU
JUYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKAllMM BO BceX cdepax MKHU3HU, aKTHBHO Y4acTBOBaTh B JAMAJIOTe WIIU
JUCKYCCHM TIO CYIIECTBY OOCYXJaeMoW TeMbl (yMEHHE 3a/laBaThb BOMNPOCHI, BBICKA3bIBATh CYXACHUS
OTHOCHTEJIBHO BBITIOJHEHUS NpeaaraeMoi 3aJ1add, yYUTHIBATh WHTEPEChl M COTJIACOBAHHOCTH IMO3UIMN
JIPYTUX YYaCTHUKOB JIMAJIOra UM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE Cpe/ICcTBa OOIIEHUs, MOHMMAaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HHUKHOBEHUS KOH(MJIMKTHBIX CHTyalldd, YMeTb CMsrdatb KOH(JIUKTBHI U BECTH
IIEPETOBOPBI;

BJIAJIETh PA3IUYHBIMUA CIIOCOOAMH OOIICHHWS W B3aUMOJICHCTBUS, MOHMMATh HAMEPEHHUsS IPYTUX
JIOJIeH, IPOSBIATh YBaXXUTEIbHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOU (opme GpopMyaupoBaTh
CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeECTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh M MCIIOJIb30BaTh MPEUMMYIECTBA KOMAHJHON M WHAMBUIYAJIBHOM pabOThl MPU pEIICHUU
Ouonornyeckoir  mpoOieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TNPUMEHEHHUS TPYNIOBHIX  (opMm
B3aMMO/JICHCTBUSA NIPU PELICHUHU Y4eOHOH 3a/1a4H;



BbIOMpaTh TEMaTUKy M METOAbl COBMECTHBIX JEHCTBHM ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)X/I0TO YiIeHa KOJUIEKTUBA,;

NPUHUMATD [EJIN COBMECTHOM JIEATEIbHOCTH, OPTraHU30BBIBATH U KOOPJMHUPOBATH JEHCTBHA IO €&
JOCTHKEHHIO: COCTABIIATH IUIaH JIEHCTBUM, pacpeessiTh pOJid ¢ yUETOM MHEHHUH Y4aCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON PalbOTHI;

OLICHMBATh KAa4yeCTBO CBOET0 BKJIAJa W KAKAOrO YYaCTHHKA KOMaHAbI B OOWIMIA pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE TPOEKTHI, OICHUBaThb WAEU C T[O3UIHUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TIOBEACHHWE B pA3IMYHBIX CUTYAIUsIX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBi1ajieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€CTBUSIMU:

1) camoopranu3amnusi:

UCTIOJIB30BaTh OMOJIOTUYECKUE 3HAHMS U BBISBICHUS MPOOJEM M MX PEUICHUS B KU3HCHHBIX H
y4€OHBIX CUTYaIUsX;

BBIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 1IeJIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JEHCTBUSIX
U TIOCTYTIKaX MO OTHOILIEHUIO K YKUBOW MPHUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIFHO OCYILIECTBIIATh TO3HABATENBHYIO ACATEIBHOCTD, BBISBIATH MPOOJIEMBI, CTAaBUTh U
dbopMyIupoBaTh COOCTBEHHBIC 3a/1a49H B 00pa30BaTEIbHON JACSITEILHOCTH U )KU3HCHHBIX CHTYAIIHSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH pEIIeHUus MNpoOJeMbl ¢ YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYAITUsIM;

pacmmpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO W TIPOSBICHUIO IIMPOKOH 3PYAMIIMN B Pa3HBIX 00JACTAX 3HAHWH,
MOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBINH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
Pe3yIBTATOB LETISIM;

BJIAJICTh HAaBBIKAMH II03HABATEIBHONW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHH U
MBICTTUTENLHBIX MPOIIECCOB, UX PE3YAbTATOB U OCHOBAHHM, UCIIOIB30BaTh MPUEMBI PeIIeKCH U IJIs OL[EHKU
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OI[CHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apT'YMEHTBI JPYTHUX TPH aHAIH3E PE3YJIbTATOB JICATCILHOCTH;

3) npuHsATHE CedsI M APYTrUX:

MPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTHUX TIPH aHAIHU3E PE3YJIbTATOB JICATCILHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JAPYTUX Ha OMINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C IMO3ULMU APYrOro YeI0BeKa.

MNPEJIMETHBIE PE3YJIBTATHBI

[TpenmeTHbIC pe3yIbTaThl OCBOSHHS COACpKaHUsl ydeOHOTo npeamera «buosorus» Ha yriayoaéHHOM
YpPOBHE OPHEHTHUPOBaHBI Ha oOecredeHue mpodruibHOro oOydeHuss oOydarommxcs Owuonoruu. OHU
BKJTIIOYAIOT: CIIeIU(HUECKUe 17151 OMOIOTUN HAyYHBIE 3HAHUS, YMEHHSI M CIIOCOOBI ICHCTBHI 110 OCBOCHHUIO,
UHTEpIpEeTallii ¥ NMPeoOpa30BaHUIO 3HAHWUN, BUJIBI JEATEIBHOCTH IO TMOJYYEHHIO HOBBIX 3HAHMHA M UX



NPUMEHEHUI0O B PA3IMYHBIX Y4YEOHBIX, a TaKKe B peaJbHBIX KU3HEHHBIX CcHUTyanusx. [IpeamerHsie
pe3yJIbTaThl IPEACTABIEHBI 110 F0JIaM U3y4EHUS.

[IpenmerHble pe3ynbTaThl OCBOCHHSA YueOHOro mnpenmera «buomorusi» B 10 knacce ROIKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ W POJM OHOJOTMU B CHCTEME ECTECTBEHHBIX HAayK, B
(GOpPMUPOBAHUN €CTECTBEHHO-HAYYHOH KApTUHBI MHpA, B TO3HAHWU 3aKOHOB NPHUPOILI U PEIICHUU
po0JIeM panroHaIBLHOTO IPUPOAOTIOIB30BAHNUS, O BKJIA€ POCCUICKUX U 3apy0eKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHHE CHUCTEMOM OHMOJOTMYEeCKHX 3HAHHWM, KOTOpass BKIIOYAeT: OCHOBOIOJAraolue
OMOJOrMYeCKrEe TEPMUHBI M HOHATHS (KU3Hb, KIJETKAa, OpraHu3M, MeTadoJu3M, TIOMEOCTa3s,
CaMOpETyYJISILIMSI, CaMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTb, W3MEHYMBOCTb, pPOCT U Pa3BUTHE),
ouosornueckue teopur (kiaerounas teopus T. IlIBamna, M. Illnmeiimena, P. BupxoBa, XpomocomHas
Teopusi HacienctBeHHoctu T. Moprana), ydyenus (H. WM. BaBumoBa — o meHTpax MHOrooo0pasus u
IPOUCXOXKICHUS KYJIbTYPHBIX pPACTEHUM), 3aKOHbI (€JUHOO0Opa3us IMOTOMKOB IIEPBOIO IOKOJIEHUS,
pacIleIIeH s, YUCTOThl raMeT, HE3aBUCUMOIO HacienoBaHus I'. MeHnens, roMOJIOrH4ecKuX psiioB B
HacyencTBeHHOU n3MeHnunBoctu H. . BaBuiioBa), nmpuHIUIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMU METOJaMH HAy4YHOTO T[O3HAHUSA, HCIOJIb3YEeMbIX B OHOJIOTHYECKHX
WCCJICIOBAHMSIX KUBBIX O0BEKTOB (OMHMCAHHUE, U3MEPEHHE, HAOI0ICHIE, SKCIIEPHUMEHT);

YMEHHME BBLIICIATh CYLIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK NPOKAPUOT M 3SYKapHuoT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepuid, TpuOOB, PACTEHUN, )KUBOTHBIX U
YEJIOBEKa, CTPOEHHUS OPraHOB M CHCTEM OpraHOB pAaCTEHUW, JKUBOTHBIX, YEJIIOBEKa, IPOLECCOB
KU3ZHEJEATEIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTEHUl, *KUBOTHBIX M 4YEJIOBEKa, OMOJOTMYECKUX
mpoiieccoB: oOMEHa BemEecTB (MeTadoNM3M), MPEBpAIICHUS SHEPTUH, OpOKEeHHs, aBTOTPO(HOro u
reTepoTpoHOro THUIOB NHTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO03a, MeHo3a, TaMeToreHesa,
AMOpHOTeHe3a, TOCTIMOPUOHAILHOTO Pa3BUTHS, PA3MHOXKEHUS, WHAMBUAYAILHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTAHABJIMBATh B3aUMOCBSI3M MEX]Y OPTaHOUJAMU KIJIETKH M WX (YHKIUSIMH, CTPOCHHEM
KJIETOK Pa3HbIX TKaHeH U UX QYHKIMSAMH, MEXKIY OpraHaMH M CUCTEMaMU OPTaHOB Y PACTEHUH, )KUBOTHBIX
U 4YeloBeKa U UX (QYHKIUSMHU, MEXKIY CHCTEMaMH OPraHOB M MX (YHKIMSIMH, MEXAY dTanaMu oOMeHa
BEIIECTB, ATAllaMM KJIETOYHOIO LMKJIA M JKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMH 3MOPHUOHAIBLHOTO
Pa3BUTHUSL, TEHOTUIIOM U (€HOTUIIOM, (DEHOTHIIOM U (haKTOpaMu Cpeibl OOUTAHUS;

YMEHUE BBISABIATh OTJIMUMTEIbHbIE MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJE PACTEHUMU, )KUBOTHBIX U
YeJI0BEKa;

YMEHHME HCIONb30BaTh COOTBETCTBYIOLIME aApPryMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JJISl I0Ka3aTeNIbCTBA POACTBA OPraHU3MOB PAa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHE peliatb OWONIOTUYECKUE 3a7aud, BBISBISTH MPUYMHHO-CIECICTBEHHBIC CBS3U MEXIY
UCCJIETyeMbIMU OMOJIOTUYECKUMHU MPOIIECCAMU U SBICHUSMH, JIENaTh BBIBOJBI U MPOTHO3HI HA OCHOBAaHUU
MOJTyYEHHBIX Pe3yIbTaTOB;

YMEHHE BBINIOJIHATH JAOOpaTOpHbIE W MpakTUYeckue padoThl, COONIOAATh MpaBWia MpU padoTe ¢
y4eOHBIM U JIabOpaTOPHBIM 00OPYOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3bI, MPOBEPITH UX IKCIIEPUMEHTAIBHBIMU CpeACTBaMH, (HOpMYIHpYs e
HCCJIEJIOBaHMSI, aHATM3UPOBATh TIOJTyYEHHbIE PE3YIbTAThl U I€TaTh BHIBObI;

YMEHHE y4acTBOBaTh B Y4eOHO-HCCIEA0BATEIbCKON paboTe Mo OMOJIOrHU, SKOJOTUM U METUIMHE,
MPOBOAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABISATh MOMyUYEeHHBIC PE3YIbTaThI
HA YIYCHHUECKUX KOH(PEPEHIIUSX;



YMEHHE OIICHHBATh 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B 00JacTH OHONOTUU U
MEIUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIpaBICHHOE HM3MEHEHHE TIeHOMa U
CO3/JaHUE TPAHCTEHHBIX OPTAHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OyAylIel mpodeccnoHalbHOM AesITeNbHOCTH B 001acTH
OHOJOrUM,  MEAMIMHBI,  OHOTEXHOJOTHH,  BETEPUHAPUHU,  CEJIbCKOTO  XO3SICTBa,  MUIIEBOU
IPOMBIIIIEHHOCTH, YIIyOJsATh II03HABATEJIbHBIM MHTEpPEC, HAINpPaBICHHBIH Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIEH Mpoeccun M MpoA0IDKEeHHE OMOIOTHYECKOro 00pa3oBaHus B OPraHU3AIMAX CPEIHETrO
po(hecCHOHANBHOTO U BhICIIEr0 00pa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos DJIEeKTPOHHbIE
13‘:[ HanmeHnoBanue pasaesioB 1 TeM NPOrpaMMbl Beero Konrpoabnbsie IIpakTuueckue (undposbIe)
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchbl
1 buonorus xak Hayka
2 JKuBble cucTeMBI U UX U3yYCHHE 2
3 Buonorus kinerku 2 0.5
4 XuMHYecKasi OpraHu3aIus KJICTKH 10
) Crpoenrne u GyHKIUH KICTKA 8
6 OOMeH BellecTB U MPEeBpallleHUue SHEPTUU B KIIETKE 9
7 Hacnencreennas nHGopManus 1 pean3anus e€¢ B KIETKES 9 0.5
8 JKU3HEeHHBIN UK KIETKU 6 1
9 Crpoenuie U GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTHnka — Hayka O HacJIEeICTBEHHOCTH U M3MEHYHBOCTH 5 05
OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOe Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 13




n/n

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

KoaunuecTBO 4acos

Kounrtpousb
Bcero HbIE
padoThI

IIpakTuyec-
KHe padoThl

JlaTa
H3yYeH
usi

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

buonorns xak koMINIeKcHasg HayKa M KaK 4aCTb
COBPEMEHHOTO0 00IIIecTBa

JKuBrle cuCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anus )KUBbIX CUCTCM

HcTopust oTkpbITHS U M3ydeHus kineTku. Kierounas teopust
MeTo/1pI MOJIEKYJISIPHON M KJIETOYHOI OHOJIOTHH.
[MpakTiueckas padota «M3yueHne MeToJ0B KIETOYHOM
6uonoruu (xpomarorpadus, s3neKTpodopes,
muddepeHnmanbHoe neHTpupyruponanue, [11P)»

XUMHYECKUH COCTaB KIIETKHU

0.5

MHHepaanme BCIICCTBA KJICTKH, UX Ouojoruyeckas POJIb

Opranuyeckue BeliecTBa KIeTku — Oenku. JlabopaTopHas
pabota «O6HapykeHne OETKOB C MOMOIIIBI0 KaueCTBEHHBIX
peaxkuuii»

0.5

10
11

CgoiicTBa, kinaccudukaius u GyHKINA OSITKOB
Oprannueckue BEUIeCTBa KIETKH — YIIIEBOAbI

OpFaHH‘—IeCKI/Ie BEIIECTBA KJIICTKU — JINIIUbI

12

Hyxnennossie kucnotsl. JJHK u PHK. JlabGopaTopnas pabora
«HMccnenoBanne HYKJIENHOBBIX KUCIIOT, BBIICIIEHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOB)

0.5




Crpoenune u pynkuun AT®. Ipyrue nHykneosunrpudocdars

13 (HT®)
14 CexsennpoBanue [JHK. Metoasl reHOMUKH,
TPAHCKPUIITOMHUKH, IPOTEOMUKH
15 MeToapl CTPYKTYPHOM OMOIOTHH
16 Tunel knetok. [Ipokapuorndeckas kierka
17 Crtpoenue sykapuoTudeckoi kietku. [IpakTudeckas padbora 05
«M3yueHne cBOMCTB KIETOYHOU MEMOpPaHbI» '
18 [ToBepxHOCTHBIN anmapar KIeTKA
OnnomeMOpanHble opraHou bl kieTku. [IpakTuueckas pabota
19 «V3y4yenune NBMKEHUS IUTOILUIA3MbI B PACTUTEILHBIX 0.5
KJIETKaX»
[TomyaBTOHOMHBIE OPTaHOU/IBI KJIETKU: MUTOXOHJIPHH,
20 miactuabl. JlaboparopHas padora «MccnenoBanue 0.5
TUTa3MOJIN3a U JIETUIa3MOJTN3a B PACTHTEIBHBIX KIETKAX)
21 HememOpaHHbIe OpraHOU/IbI KJIETKH
22 Ctpoenue u QyHKIMH g11pa
CpaBHMTENbHAS XapaKTEPUCTUKA KIETOK 3yKapuoT.
23 JlaGopatopHas pabota «/3yueHne cTpoeHus KIeTOK 0.5
Pa3JIMYHBIX OPTaHU3MOBY
ACCUMMIISIINS U TUCCUMUIISIIIASI — J[BE CTOPOHBI
24 meTtabonmu3ma. Tumnel ooOmMena BemiecTs. Jlaboparopuas pabota
«M3ydyeHune KaTaauTHYeCKonl akTHBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTalla3bl)»
DepMEHTAaTUBHBIN XapaKTep PeaKUid KIETOYHOTO
o5 MeTtabonusma. Jlaboparopnas padota «3yuenue 05

(I)CpMCHTaTI/IBHOI‘ 0 PACHICIUICHUA TICPOKCH A BOAOPOaa B
PACTUTCIIbHBIX U ) KUBOTHBIX KJICTKAX»




26

Benku-akTuBaTOpHI U OCNKH-UHTUOUTOPHI

27 ABTOTpOGHBII THII OOMEHa BEIIECTB

28 DoToCHHTE3

29 Xemocunres. Jlaboparopnas pabora «CpaBHEHHE MPOLIECCOB 1 05
dboTOCUHTE3a 1 XEMOCHHTE32) '

30 AHaspobHbIe opranu3Mbl. Buasl 6poskenus. JlabopaTopHas 1
pabota «CpaBHEHUE IPOLECCOB OPOKEHUS U AbIXAHUS»

31 AdpOoOHBIC OPraHU3MBL. JTaIbl YHEPTETHIESCKOTO OOMEHa 1

39 DHeprus MeMOpaHHOTO rpaaneHTa NpoToHoB. Cunte3 ATD: 1
pabota nmporoHHol AT®D-crHTa3bI

33 Peakiiuu MaTpuyHOro CHHTE3a

34 Tpanckpunuusa — marpruunslii cuate3 PHK

35 Tpancismus u e€ 3tarnbl

36 Koauposanue amunokucnor. Pons pubocoM B 6ocuHTE3E 1
Oenka

37 Opranu3anys reHoMa y IpoKapuoT U 3yKapuoT

38 MonexymsipHbIe MEXaHU3MBI YKCTIPECCHU TEHOB Y YKapuOT
Bupycsl — BHeks1eTOUHBIE (POPMBI )KU3HU U OOJIMraTHbIE

39 napa3uTsl. [Ipaktudeckas padora «Co3ganue Moaeu 1 0.5
BUpYyCa»

40 BupycHsle 3a06051eBaHUS YeI0BEKa, KUBOTHBIX, PACTEHHH 1

41 HanorexHomornu B OMOJIOrMY U MEIUIIMHE 1

42 JKU3HEeHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JTHK 1

44 Xpomocomsl. JlabopaTopHas pabdora «3yueHne xpomocom 1 05
Ha FOTOBBIX MUKpPOIIpenapaTax»

45 JleneHne KJISTKM — MHTO3 1




Tunst knetok. Kapuokunes u nurokunes. Jlaboparophas

46 paborta «HabmroeHue MuTO3a B KJIETKaX KOHUHMKA KOpEeITKa 1 0.5
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)»

47 Peryisuus :)KM3HEHHOIO LIUKIIA KJIETOK

48 Opranu3M Kak eIuHOE 11eI0e

49 Txanu pacrenuii. Jlaboparopnas pabota «/3ydeHne TkaHeH 1 05
pacteHuii»

50 TkaHu *KUBOTHBIX U YesoBeka. JJabopaTopHas pabora 1 05
«M3y4yeHne TKaHel KUBOTHBIX» '

51 Opranbl. Cucremsl opranos. JlaboparopHas paboTa 1 05
«V3y4yeHue opraHoB I[BETKOBOI'O PACTEHUS» '

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHE OpraHu3MOB

o4 [Iutanue opranu3zMoB

55 [TuTanue NO3BOHOYHBIX KUBOTHBIX. [IHIIeBapuTEeNbHAS 1
cucTeMa yesoBeKa

56 JIpIxaHue OpraHu3MoB 1

S7 JIprxaHue Mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA 1

58 TpaHcnopT BelIECTB y OPraHu3MOB 1

59 KpoBeHocHas cucteMa mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1

60 Boiaenenue y opranu3smos 1

61 3amuTa y OpraHu3MoB 1

62 NMMmyHHas cucTtema dyenoBeka 1

63 Pa3paxuMOCTh U perynsnus y OpraHu3MOB 1

64 I'ymopanbHas peryasuus 1 9HI0KPUHHAS CUCTEMa KUBOTHBIX 1
U YeJIOBEeKa

65 @opMBI pa3MHOKEHUST OPTaHU3MOB 1




66

[TonmoBoe pazMHOKEHUE

67 Meiio3
I'ameTorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

68 JlaGopaTtopHas pabora «3ydeHue CTpOeHHUS MOJIOBBIX KIETOK 0.5
Ha TOTOBBIX MUKPOTpEnapaTax»

69 WHauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOI'€HE3

70 3akiaka OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JTUCTKOB
Poct u pa3Butune xxuBoTHBIX. JlabopaTopHas pabora

71 «BrIsBIIEHNE TIPU3HAKOB CXOJICTBA 3aPOIBIIICH MTO3BOHOYHBIX 0.5
YKUBOTHBIX)

79 Pa3mHoOXeHue u pa3Butue pacteHuii. Jlaboparopuas padota 05
«CTpoeHHE OPraHOB Pa3MHOKCHHSI BBICIIIX PACTCHUI '

73 Hcropus cTaHOBIEHUS U Pa3BUTHUS FCHETUKH KaK HAyKH
OcHOBHBIE TIOHATHS U CUMBOJIBI TeHETHKU. JlabopaTtopHas

74 pabora «JIpozoduiia kak 00BEKT reHEeTUYECKUX 0.5
UCCIIEIOBAHUI
3aKOHOMEPHOCTH HacIleIOBaHHS TPU3HAKOB. MOHOTHOpUIHOE

75 ckperntuBanue. [Ipaktudeckas padora "M3yuenue 0.5
pe3yJIbTaTOB MOHOTUOPUIHOTO CKPEUIUBAHUS Y APO30PHIIbI"

76 [uTronornyeckue 0CHOBBI MOHOTHOPUAHOTO CKPEIINBAHUS

77 AHanuzupyroliee ckpeuiuBanue. Hermonnoe noMmuHupoBaHue
Jurubpunnoe ckpermmuBanue. [Ipaktudeckas pabota

78 «M3y4yenne pe3yabTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y 0.5
JPO30(UITBDY

79 [uTonornyeckue OCHOBBI JUTUOPHUIHOTO CKPEITUBAHUS

80 CrerieHHOE HaclleZIOBaHUEe TPU3HAKOB

81 XpoMOCOMHasi TEOPUS HACIIECTBEHHOCTH




82

I'eneTuka mosa

83 ['eHOTHI Kak LEIOCTHAs cucTeMa

84 ['eneTndeckuii KOHTPOJIb PaA3BUTHS PACTCHUMN, )KUBOTHBIX U
YeJI0BEKa

85 M3MeHYnBOCTh IPU3HAKOB. BUabl N3MEHUMBOCTH

86 MoaudukanroHHass 3MEHYMBOCTh
BapuanunonHsslif psii 1 BapuanuonHas Kpusast. JlaboparopHas

87 paborta «/ccnenoBanue 3aKOHOMEPHOCTEH 0.5
MO (PUKAITMOHHON H3MEHYHBOCTH

88 I'enorunuyeckas n3meHunBocTh. KoMOMHaTHBHAS
U3MEHYNBOCTh

89 MyranuoHHast U3MeHYMBOCTb. [IpakTuyeckas padora 05
«MyTtaiuu y 1po30¢puiibl (Ha FOTOBBIX MUKpOIIpenapaTax)» '

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIecca. DMUTeHETHKA U
SMUTEHOMHUKA

01 I'enernka uenoseka. [IpakTuueckas padora «CocTaBiieHue U 05
aHaJIU3 POJTOCIOBHOIN

92 MeToapl METUITMHCKON T€HETUKU

93 3HavYeHrEe METUIIMHCKON TeHETUKHU B TIPEIOTBPAIICHUH U
JICYCHUH TEeHETHUECKUX 3a00JI€BaHNH YeIOBEKa
OcHoBHbIE OHATHS cenekuuu. JlabopaTopHas padorta

94 «M3yueHune copToB KylbTYPHBIX PACTEHUH U MTOPOJL 0.5
JIOMAITHUX KHUBOTHBIX)

95 Mertoab! cenekiMoHHOM paboTsl. JlabopaTopHas pabora 05
«M3y4yeHne MeTo/I0B CeNeKIMH PacTeHHI» '

9% JIOCTYOKEHMSI CeNeKIINY PACTCHUN M JKUBOTHBIX.

[IpakTuueckas pabora «IIpuBruBKa pacTeHHiD»




97 Coxpanenue, U3yueHHe U UCIIOJIb30BaHNE TeHETHUECKUX 1
pecypcos

08 BuoTexHonorus Kak Hayka U OTpacib MPOU3BOICTBA. 1 05
[IpakTudeckas padbora «M3ydyeHre 00bEKTOB OMOTEXHOIOTHI

99 OCHOBHBIE HAIIPABJICHUS CHHTETUYECKON OMOI0THI

100 XpoMOCOMHas M TeHHAsI MH)KEHEPUs

101 Menunuackue OMOTEXHOIOTUN

102 Pezeplian?I ypok. [loBropenue, o0o01eHne, cucTeMaTH3aIHs 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5







