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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ydeOHOMYy mpenmery «buosnorus» (nmagee - OMOJIOTHS) HA CpPEIHEM YPOBHE OOIIEero oOpa3oBaHUs pa3paboOTaHa HA OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «Ob6paszoBanue B Poccuiickoit deaepannun», PI'OC COO, Konuenuuu npenogaBanus yaeOHOTO
npenmera «buosorus» n ocHoBHBIX DenepanbHas pabovas mporpaMMa BOCIIUTAHHS .

VYueOusiif npeamer «buonorus» yrinyonennoro ypoHs uzydenust (10-11 kiaccel) siBIsieTcsl OJIHUM M3 KOMIIOHEHTOB IPEIMETHON o0nactu
«EctectBeHHO-HayuHble npeameTb». CornacHo mnonoxeHusM ®I'OC COO npoduibHblE TEXHUYECKHE MPEAMETHI, M3ydyaeMble Ha YIiIyOJIEHHOM
YpOBHE, MPEACTABIAIOT co00i crocoObl auddepeHnnanuu o0ydyeHHs] Ha YpOBHE CpEAHEro oOmero o0pa3oBaHHs U 1N, O0ECHeYHBAIOIINE
MIPEEMCTBEHHOCTh MEX/Ty OCHOBHBIM OOIIMM, CPETHUM OOIIMM, CPETHUM MPOPECCHOHATBHBIM U BBICIIMM 00pa3oBaHHEeM. B TO jxe BpeMs KaxIbli u3
ATUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPUEHTHUPOBAH HA NMPHUOPHUTETHOE PEIICHHE OOpa30BaTEIbHBIX, BOCIIUTATEIBHBIX M PAa3BUBAIOIIMX 3a/1ad,
3ama4 ¢ npodopueHTanueld 00ydJalomuXxcsl W CTUMYJIUPOBAHHUS HMHTEpeca K KOHKPETHOW OOJAcTH HAyYHBIX 3HAHHMA, CBS3aHHOTO C OHMOJIOTHEH,
MEIUIIMHOM, YKOJIOTHEH, IICUXOJIOTUEH, CTIOPTOM HJIM BOSHHBIM JICIIOM.

[Iporpamma o yuebHOMY nipeamety «buomorus» maet mpeacTaBiieHHe O LEIIX M 3ajadax u3ydeHus npeamera «buomorus» Ha yriyoieHHOM
YpOBHE, OmpefenseT o0s3arenbHoe (MHBAPUAHTHOE) MPEIMETHOE COJEp)KaHUE, ero CTPYKTypHPOBaHUE TO pa3zieliaM M TeMaM, COTJIacHO Kiaccam,
obecrieunBaeT MOCIEA0BATEILHOCTh U3YUYCHHS YYeOHOTO0 Marepualia ¢ YIETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JOTHKH y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH o0yuatonuxcs. B mporpamme mo 6Moa0ruu peaan3oBaH MPUHIIKI TPEEeMCTBEHHOCTH U3y4YeHHs ¢ OMOIOTHel Ha
ypoBHE 6a3zoBoro oOmiero oOpazoBanus, Onarogaps 4emMy MPOCMATPUBAETCS HAMPABICHHOCTh HA TMOCIENYIONIee pa3BUTHE OMOJOTHYECKUX 3HAHUMH,
OpPUEHTUPOBAHHBIX Ha CTPaHbl €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS, SKOJIOTHUECKOTO MBIIIJICHHS, MPEACTaBIEHHBIX O 3J0POBOM 00pase >KU3HH, Ha
BOCITUTaHUE OEPEKHOTO OTHOIICHUSI K OKPYXKAIOIIEH MTPUPOIHOM cpefie. cpena.

VYuebnsiii npenmer «buosiorus» Ha ypoOBHE CpPEeIHET0 00IIero 00pa3oBaHus 3aBepIIacT OMOJIOrHYecKoe 00pa3oBaHKE B IIKOJIE 1 OPUEHTUPOBAH
Ha pacUIUpeHre U yriayOieHne 3HaHUM 00yJaronuxcs 0 )KMBOU MPUPOE, OCHOBAX MOJEKYISIPHOU M KIETOYHON OHOJIOTHH, SMOPUOIOTHH U OMOIOTUU
pa3BuUTHA, TCHCTUKU, CCIICKIINHU, 6I/IOTGXHOJ'IOFI/II/I, SBOJIIOLIMOHHOI'O YYCHHUSA U OKOJIOTHH.

N3yuenne yueGHOro nmpeamera «buosaorus» Ha yrilyOJ€HHOM YPOBHE OPHEHTUPOBAHO HA MOJATOTOBKY y4allluXcs K MOCIEAYIOUIEMY OITY4EHUIO
OM0JIOrNYecKOro 00pa3oBaHUsl B By3aX M OpPraHU3AIMsIX CpPEIHEro mnpodeccuoHanbHOro oOpa3oBaHus. B ocHOBe ero cojepkaHus JEKUT CUCTeMa
OMOJIOrMYECKUX 3HAHUH, MOJTYYEHHBIX NMPU U3YUYEHUU yYAIIUMHUCS, COOTBETCTBYIOIIUX CUCTEMATUYECKUX pa3/ielioB OMOJIOTUU HAa YPOBHE OCHOBHOT'O
obero obpazoBanus, B 10—11 kimaccax 3Tu 3HaHMA MONYYarOT pa3BUTHE. Tak, pacIIMPSIOTCS U YIrIyOJsIOTCs OMOIOTHYECKUE 3HAHUS O PACTEHUSX,
KHUBOTHBIX, Tprubax, OaKTepusx, O YEJIOBEKE, U3JIaraloTCsl IPUHLHUIIBI KU3HU, JOMOJIHUTEIBHO BKIIIOYAIOTCS OMOJOrHYecKHe JaHHbIE MPUKIATHOTO U



MMOWCKOBOTO XapaKTepa, KOTOPHIE MOXXHO HCIIONb30BaTh B KAueCTBE OPUEHTHPOB MJsl TOCIEAYIOMIEro BbIOOpa mpodeccuu. Bo3moxkHa Takxke
WHTETparus OMOJOTHYECKUX 3HAHUK C COOTIOICHIEM TPadUKOB,

CtpykTypa mporpaMmbl Mo ydeOHOMY mpeaMeTry «buosorus» oTpakaeT CHCTEMHO-YPOBHEBBIH M 3BOJIIOIUOHHBIA IMOJXOMIbI K H3YyYCHHIO
ouosiornu. COrjlaCHO MM H3Y4YalOTCS CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbBIC IS JKUBBIX CHUCTEM Pa3HOrO YPOBHS OpPraHM3allUH, DBOJIOLMU
OpPraHMYeCcKOro MHUpa Ha 3emJjie, COXpaHEHHS OHMOJIOTHYECKOro pa3HooOpasus rmiaHeThl. Tak, B 10 kiacce WU3y4yarOTCs OCHOBBI MOJICKYJSIPHOU M
KJICTOYHOM OMOJIOruu, SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHSA, TEHETHKH U CEJEKIMH, OMOTEXHOJOTHH U CHHTETHYECKOW OMOJIOTUH, aKTyaTH3UPYIOTCS
3HAHHS 00YJAIOIIMXCsI M0 OOTAHUKE, 300JI0TMH, AHATOMHH, (GU3HOJIOTHH YeiaoBeka. B 11 kiacce u3ydaeTcs SBOJIONUOHHOE YICHUE, OCHOBBI KOJOTHH
U yueHue o ouocdepe.

Lenbto yuebHoro npeamera «buonorus» sBisercs odecneueHne 00y4eHus: CTYAEHTOB OMOJIOTHUECKUM TEOPHUSIM U 3aKOHAM, HJIESIM, IPHHLIUTIIAM
U TIpaBWJaM, OCHOBAaHHBIM Ha COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHE MHpa, 3HAHHSIM O CTPOSHHH, MHOTOOOpPA3WU U OCOOCHHOCTSAX KIIETOK,
OpraHu3Me, pa3BUTUH, OUOILIEHO3€, PKOCHUCTEMaX, O BBIJAIOIIMXCS HAYYHbIX 3HAHUAX. JOCTHIKEHHUS, COBPEMEHHBIE HCCIIEJIOBaHUS B OHOJIOIHH,
MPUKIIAJHBIC aCTIEKThl OMOJIOTUYECKUX 3HAHUH. I pa3BUTHS U MOIIACP)KaHUSI HHTEpeca yJamuxcs K OMOJIOrHY MPHUBOJUTCS 00bEM TEOPETHYECKOTO
MaTepuaja B COJEpKaHWU MPOrpaMM IO OMOJIOTHH, MPEIyCMATPUBAIOLINI 3HAKOMCTBO C COBPEMEHHBIMU CTAaHOBJICHUSMH U Pa3BUTHEM ASTOH WU
MHOM 00s1acTH OMOJIOTHH, BKJIA/l OTEUECTBEHHBIX U 3apYOEIKHBIX YUEHBIX B PEHIEHHE OMOJOTNYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenp nzyuenus yaeoHoro npeamera «bruonorus» Ha yriyOIEHHOM ypOBHE — OBJIaIEHUE 00YJAIOUIMMHCS TPUBOAUT K IOCTPOCHUIO CTPYKTYPHO-
(GYHKIIMOHAJIBHOM OpPTaHM3alUK KHUBBIX CUCTEM Pa3HOTro paHra U MpHOOPETEHUIO YMEHUH, UCIIONB30BaTh 3TH 3HAHMS B 3aBUCUMOCTH OT MHTEpeca K
orpeneniéHHON 007acTu MPOoGEeCCHOHATBHON JESTEeIbHOCTH, CBA3aHHOW C OHOJOrHed, WM K BBIOOpY Y4eOHOTO 3aBeleHHs IS MPOJIOJDKCHHUS
OMOJIOTMYECKOTO Pa3BUTHUS. 00pa30BaHUE.

Z[OCTI/I)KGHI/IG LCJIN U3YyUCHUA ITPEAMCTA «buonorus» Ha er'Iy'6J'IeHHOM YPOBHE OCTOPOIKHOI'O pCICHUSA CIICAYIOIIHNX 3a/1a4:

OCBOEGHHE OOYYEHHUS 3aBHCUT OT CHCTEM OMOJIOTMYECKUX 3HaHUI: 00 OCHOBHBIX OMOJOIMYECKHX TEOPHSX, KOHIEMLHUAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX U MpaBHJIaX, COOTBETCTBYIOIINX COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MUPA; O CTPOEHUHU, MHOI000pa3uu U 0COOEHHOCTSIX
OMOJIOrMYECKHUX CUCTEM (KJIeTKa, OpraHu3M, MMOMYJISIus, BUJl, OMOreoleHo3, Ouocdepa); 0 BbIIAIOIIUXCS OTKPHITUSIX U COBPEMEHHBIX HCCIIEI0OBAaHUIX
B OMOJIOTHH;

o0y4yeHHe O0YYaroUMXCs C METOAaMU MO3HAHMs KMBOM MPHUPOJBI: MCCIEI0BATEIbCKMMUA METOJAMU OMOJOIMUYECKMX HAayK (MOJEKYJISPHOM U
KJIETOYHOM OMOJOTHH, SMOPHOJIOTMN U OMOJIOTUU PA3BUTHS, T€HETHUKU U CEJIEKIIMH, OMOTEXHOJIOTUH U CUHTETUYECKON OHOJIOTHH, NMaJeOHTOIOTHH,
HKOJIOTHH); METOABI CAMOCTOSITENIbHOTO MPOBEACHUS OMOJIOTMYECKUX MCCIEOBaHUN B J1IaOOpaTOpuu M B IpHpojJe (HaOII0JeHHe, H3MEepeHHe,
AKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaICHHUEC O6yanOIHHMHCﬂ Tpe6yeT HaBBIKOB: CaMOCTOATCIIBHO  HaxXOAWTb, AaHAJIM3UPOBATHL W  HCIIOJB30BAaThb 6I/IOJ'IOFI/IquKyI-O
I/IH(I)OpMaI_[I/IIO; MOJIb30BaThCs OMOJIOrMYECKOU TCpMPIHOJ'IOFHCfI u CHMBOJII/IKOfI; COXPAaHUTL CBA3b MCKIY Pa3BUTHCM OMOJIOTUYCCKUX U COoMaJIbHO-
OKOHOMHYECKHUX M DKOJOTMYCCKUX npo6neM YCJIOBCUCCTBA, OLICHUBATH ITOCJIICACTBHUA CBOCH JCATCIIBHOCTH B OTHOIIICHHUH 0pr>1<a}0me171 HpHpO}IHOﬁ



cpenbl, COOCTBEHHOTO 37I0POBbSI M 37I0POBbsI OKPYKAIOIIUX JIFO/ICH; 0O0CHOBBIBATH U COOJIOATh MEPHI MPO(UIAKTUKY HH(PEKIIMOHHBIX 3a00JIeBaHUH,
NpaBWJI TOBEACHWS Ha TpHpoje u olecreueHWs OE30HMacHOCTH COOCTBEHHOM IKM3HENESATETBHOCTH B TPHPOIAHBIX M TEXHOTCHHBIX
cpenax; OXapakTepu30BaTh COBPEMEHHBIC HAYYHbBIC OTKPBITHS B 00J1aCTH OMOJIOTHH;

Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH ydamuxcs B IPOLeCcCce 3HAKOMCTBA € BBIAAOIUMHACA OTKPBITUAMHA U COBPCMCHHBIMUA
HCCICOOBAHUAMU B 6I/IOJ'IOFI/II/I, peuraromyuMn X HpO6J’IeMH, MCTO,HOHOFPIeﬁ OMOJOrHYECKUX HCCHeﬂOBaHHﬁ, IMPOBCACHUEM JSKCIICPUMCHTAJIBHBIX
HCCHCHOB&HHﬁ, pCeICHUCM OMOJIOTMYECKUX 3aja4, HCCICJOBaAaHNECM OHOJIOrHYECKUX O0BEKTOB U IMpoLCCCOB;

BOCIIMTAHUC Y 06yqa}oun/1xc;1 OEHHOCTHOI'O OTHOIICHUSA K JKHUBOM npupoac B LCIOM U K €€ 00BbEKTaM H SABJICHUSAM, SABJIAIOTCA OCHOBaMU
TCHETHYECKOM I'PaMOTHOCTH, O6H_IeI7I KYJIBbTYPBI IOBECACHUA B IIPUPOJEC; IOATIOTOBKA €CTECCTBCHHO-HAYYHbBIX 3HaHPII>i;

oOyueHne HeOOXOAMMBIM HaBBbIKAM B O0JACTH PaJMOAKTUBHOTO MPUPOJOINONBb30BaHMs (COOMIOACHUE MPAaBWI MOBEACHUS B MPHUPOJAE, OXpaHE
BUJIOB, SKOCUCTEeM, Ouochepsl), COXpaHEHUIO COOCTBEHHOTO 3J0POBbS U 3[0POBBS OKPYKAIOIIUX JOJeH (CcOOMIoeHne Mep 3allMTHBIX Mep,
obecrnieueHre 0E30MACHOCTH KU3HECITCILHOCTH B €CTCCTBCHHBIX YCIIOBHUSAX MPUPOIHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCITOJIb30BAHHUS
OMOJIOTrMYECKHUX 3HAHUN U YMEHHH B MOBCEAHEBHON KU3HU;

Coznanue yciaoBWid AJIi OCO3HAHHOTO BBIOOpa OOYYaroIIMMHKCS TO3BOJIIET TPACKTOPUH WHAMBHIYaTLHOTO 00pa3oBaHUs, CIOCOOCTBYIOIIETO
nocJenyoeMy npodecCHOHATLHOMY CaMOOIPEICIICHNUIO, B COOTBETCTBUH C MHAMBUIYaTbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO11ee 9nciI0 9acoB, OTBEICHHBIX I U3YYCHUs OMOJIOTHH Ha YTIyOJICHHOM YPOBHE CpeiHero obmiero oopasosanusi, cocrapiser 204 gaca: B 10
kiacce — 102 yaca (3 yaca B Henenio), B 11 kmacce — 102 (3 B Hepento).

OT6op oOpraHu3aIMOHHBIX (OPM, METOJIOB W CPEACTB OOyueHMs] OUOJOTHU OCYIIECTBIISIETCS C YYETOM CHEIU(UKU €ro COJACpKaHus |
HaMpPaBIEHHOCTH Ha MPOI0JKEHHE OMOIOTHUECKOTO 00pa30BaHUsI B OpraHU3AIUAX CPEAHETO MPO(hecCHOHATBHOTO U BBICIIET0 00pa30BaHus.

OO0s13aTeNbHBIM  YCIIOBUEM TIpH 0OydeHHH OWOJIOTMM Ha YIUIyOJNEHHOM YpOBHE SIBISIETCS MpPOBEIEHUE JTa0OpaTOPHBIX M MPAKTHUECKUX
pabot. Takke yqacTue 00yJarouuxcsi B BBIMOJIHEHUHU MTPOCKTHBIX U YI4EOHO-UCCIE0BATENBCKUX PAOOT, TEMAaTHKa OMPEIEISAETCS YIUTEIEM Ha OCHOBE

PCAIBbHBIX MATCPUAIIBHO-TCXHUYCCKUX PECYPCOB U MCCTHBIX YCJIOBPlﬁ.

COZIEP)KXAHVE OBYUYEHMUSA

10 KJIACC



CopeprkaHue MpOrpaMMBbl, BBIICTIEHHOE KYPCU8OM , HE BXOJUT B MMPOBEPKY rOCYIapCTBEHHON nTOToBOM atTectaruu (I'NA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHass Ouoyiorusi — KOMIUIEKCHas Hayka. Kpatkas wucropusi pasBuTHs Ouosioruu. buonorndeckue HaykKd W H3yd4aeMble HMHU
npo6aembl. OyHIaMeHTalIbHbIE, IPUKIIAIHbIEC U IOUCKOBBIE HAY4YHbIE UCCIIE0BAaHUS B 00JaCTH OUOJIOTUH.

3HaueHue OMOJIOTUM B COBPEMEHHON €CTECTBEHHO-HayuyHOH kapTuHe mupa. [Ipodeccun, cBsizannble ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MIPAKTUYECKON JACSITEIbHOCTH YEeJIOBEKA: MEIUIIMHA, CETbCKOE X0341CTBO, IPOMBIIIIEHHOCTh, OXpaHa IPUPOIBI.

JdeMoHcTpannn

[oprpetsl: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. lapsun, VY. I'apseii, I'. Mennenn, B. W. Bepunanckuii, W. I1. I1aBnos,
N. Y. Meunukos, H. 1. Basunos, H. B. Tumodeer-Pecosckuii, [[x. Yorcon, @. Kpuk, /1. K. benses.

Tabnuibt 1 cxembl: «CBsI3b OMOJIOTHH C APYTUMH HayKaMny, «CrcreMa OMOJIOTHUECKUX HAYK.

Tema 2. /KuBble cucTeMbl U UX U3yYeHHE.

JKuBble cucteMsl Kak mpeaMeTr u3ydeHus: 6nonornu. CBoicTBa )KUBBIX CUCTEM: €JUHCTBO XUMHUYECKOTO COCTaBa, LEIOCTHOCTh U LIEIOCTHOCTb,
CIIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBl, OTKPBITOCTb, CaMOOpPraHHW3alUsi, CAMOBOCIIPOM3BEJCHHUE, pPa3ApaXMMOCThb, U3MEHUYHMBOCTb, POCT U
pa3BUTHE.

YPOBHM OpraHu3aluy XUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIECTOYHBIM, TKaHEBBIA, OPraHU3MEHHBIN, NOMYJIALIMOHHO-BUIOBOM, dKOCUCTEMHBIN
(Ouoreonenoruyeckuii), O6uocdepusit. [Ipomeccsl, mpoucxonsuiye B BeTepuHapHOM pexxume. OCHOBHbBIE MpHU3HAKU kHUBOro. Ku3up kak (opma
noajepkanus marepuu. Hayku, nzydaroniue >kMBble CUCTEMBI Ha Pa3HBIX YPOBHAX OpraHU3alUu.

NOBBIIIEHUE KBaTU(pHUKaIMKU cucTeM. MeToasl  Omonornueckoil Hayku. HaOmioneHnue, wu3MepeHHe, SKCIIEPUMEHT, CHCTeMaTH3alus,
MeTtaaHanus. [lonsaTue o 3aBucuMOM M He3aBUCHMOHN mepeMeHHOH. [lnanupoBanne skcnepumenta. [loctanoBka u mpoBepka runores. Hynepas
runore3a. [lonsitue BBIOOPKM U ee JOCTOBEpHOCTh. Pazbpoc B Ouonormueckux JaHHbIX. OLlEHKA JIOCTOBEPHOCTH pe3yabTaToB. [IpuunHbI
BO3HHUKHOBEHHUS PE3YJIbTATOB dKCIIEpUMEHTA. [I0HATHE CTaTUCTUYECKOIO TECTA.



JdemMoHCTpauMu

Tabnuubl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HWY, «bronornueckue cuctemMsl», «CBOMCTBA )KUBOM MaTepHmn», «Y pOBHH OpPraHU3alUN KHUBOK
npupoas», «CTpoeHHe KIETKH KUBOTHOW», «TKaHU KUBOTHBIX», «CUCTEMbI OpraHW3Ma YelI0BEYECKOro opranusmay», «buoreonenos», «buocdepar,
«MeTtoabl U3y4EHHUs ) KUBOU IIPUPOIBIN.

OO0opynoBanue: 1adbopaTopHOE 00OPYAOBAHKE JIJIsl TPOBEACHUS UCCIIEIOBAHUM, U3MEPEHH, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonbp3oBaHUE Pa3IUUYHBIX METO/I0B IIPU U3YYEHUU KUBBIX CUCTEM).

Tema 3. Buosorusi KJIeTku.

Knerka — cTpykTypHO-(hyHKIIMOHAJIbHAS eIMHUIA XKHUBOro. Mcropus oTkpeiTus kietku. Pabotsl P. 'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE 110JI0KEHHSI COBPEMEHHOMN KIETOYHON TEOPHH.

MeTtoapl MONEKYIApHOW ¥ KJIETOYHOH OWOJOTHH: MHUKPOCKONHs, Xpomartorpadwus, 3JekTpodope3, METOA MEYEHBIX AaTOMOB,
maddepeHratbHOe HEHTPU(YTUPOBaHUE, KYJIbTUBUPOBaHUE KJIETOK. U3yueHue QukcuposanHuix K1emokK . DIIEKTPOHHAsI
MUKpockonus. Kongokanvras mukpockonus. BumanvHoe (npudicusnennoe) uzyueHue Kiemox.

JleMoHCTpanuu

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

Tabuuiel U cxemul: «CBETOBOIM MUKPOCKOII», ((3J'IeKTp0HHBIfI MUKPOCKOII», ((I/ICTOpI/I}I Pa3BUTHA MCTOJ0OB MUKPOCKOITUN)).

OO6opyoBaHue: CBETOBOI MUKPOCKOI, MUKPOIPENapaThl paCTUTENIbHBIX, Y)KUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

IMpakTuyeckass padora «/3yuenne Meromamum  KieToyHo  Oumomorum  (Xpomarorpadusi, snektpodopes, auddepeHnuanbHOE
ueHtpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anms KJIETKH.



XUMUYECKUN COCTaB KIJIETKH. Makpo-, MHUKpO- M YyJIbTPAaMHKpPOAJIEMEHTHl. Bola M ee poyib pacTBOpUTENs, peareHra, y4acThe B
CTPYKTYpPUPOBAHUU, TETUIOPETYIISIMH KIeTOK. MUHepanbHbIe BellecTBa KJIETKU, X OHojorudeckas poiib. Posib KaTHOHOB M aHMOHOB B KaMepe.

Opranndeckue  BemiecTBa  KJIETKH. buonorundeckue  moiaumepsl. benku. AMUHOKUCTOTHBIH — cocTaB  OenkoB. CTPYKTYpel  OEIKOBOM
MouieKynbl. [lepBuuHas  cTpykTypa Oenka, TeNTUAHAS CBs3b. BropuyHas, TpeTWuyHas, 4YeTBEepTHYHAs CTpyKTypa. Jlenarypamnus. CBoicTBa
oenkoB. Knaccudukamus 6enkoB. buonornveckue hyHkuuu 6eakoB. /Ipuonst .

VYraeBoasl. MoHOCaxapubl, AUcaxapujibl, OJIMrocaxapuasl M mnoiucaxapuabl. OOImuUil miaH coopyKeHus U (PU3MKO-XMMHYECKHE CBOMCTBa
ycTaHoBIIeHBI. bronornueckne QyHKIMH TPUMEHSIIOTCSL.

Jlumuasl. I'uapopunsHO-rHAPOGHOOHBIE coricTBa. Knaccudukanus aunuoB. Tpurnunepusl, dochomunupl, BOCKH,
crepoubl. buonornveckre Qyakmuu TunuaoB. OOmue CBOMCTBA OWOJIOTHYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CaMO3aMBIKAaHHUIO,
MOJIYIPOHUIIAEMOCTb.

HyxneunoBeie kucnotel. JHK u  PHK. Ctpoenne nHyknenHoBwsix kucioT. Hykieotuasl. [Ipunuun — kommieMentapHocTH. [IpaBuio
Yapradda. Crpykrypa JJHK — nBoitnas crimpans. Mecronaxoxaenue u ouonorndeckue Gpynkmuu JJHK. Buner PHK. @yaknun PHK B kietke.

Crpoenne moinekyn AT®. Makpoaprudeckue cBs3u B Mojiekyiie AT®. buonorndeckune pynkinun ATD. BoccTaHOBIEHHBIC IEPEHOCUUKH, UX
dbyHKIUHU B Kamepe. Jpyeue nykneozuompugocgamol (HT®@) . CexpernupoBanue [JHK. Memoowl ecenomuru, mpanckpunmomuxu, npomeomuxu .

CrpyktypHast  Ouomorusi:  OMOXMMHUYEeCKHMe H  OuMoH3MUECKHEe  HCCIENOBAaHMS  COCTaBa M INPOCTPAHCTBEHHOH  CTPYKTYPHI
ouomonekyn. Mooenuposanue cmpykmypul u QYHKYUti OUOMONEKYI U UX KOMHIeKcos. Komnvromepuoiii Ouzatin u opeaHudeckuil Cunmes OUOMONeKy1 U
UX HENPUPOOHBIX UHSPEOUECHMOB.

JleMoHCTpaLuu

Hoptpertsr: JI. [Tonmunr, k. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, ®. Canrep, C. [Ipy3unep.

Jluarpammbl: «Pacnpesienenre OCHOBHBIX AJIEMEHTOB B HEXKUBOI mpupoe», «PacmpeneneHe OCHOBHBIX SJIEMEHTOB B JKHBOW MPHUPOJIEY.

Tabmuiel u cxemsbl: «lleproaudeckasi Tabinila OCHOBHBIX AJIEMEHTOBY, «CTpoeHHe MOJEKYyT BOIbI», «BemiecTBa B coctaBe Ten», «CTpoeHue

MoJieKyn Oenka», «CTpyKTypbl O€IKOBOH MOJIeKynbl», «CTpoeHHe MOoseKynb», «CTpoeHHe MOJIEKYN JIMNUAO0BY», «HyKIIEMHOBBIE». KUCIOTBI»,
«Ctpoenue monexkyn ATD».

O6ODVI[OBE[HI/ICZ XUMHYCCKad Iocyna u O60py,[[0BaHI/IC.

Jla6opaTopnasi pa6ora «O6HapykeHue OEIKOB C MOMOILBIO KAU€CTBEHHBIX METOJIOBY.



Jla6opaTopHnasi pa6ora «liccienoBanue HyKJI€HMHOBBIX KHCIOT, BBIIECTSEMBIX KIETKAMHU Pa3IUYHbIX OPraHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKH.
TUmBI KIETOK: yKaprHOTHYeCcKas U pokapuoTrueckas. CTpyKTYpHO-(YHKIIMOHATLHOE 00pa30BaHUE KICTKH.

Crpoenne mpokapuoTuyeckoi kieTku. Kierounas crenka ommbo4yna u apxeil. OCOOEHHOCTH conepKaHHs reTepoTpopHON U aBTOTPOhHOU
MPOKAPUOTHYECKON KIETKH. MecTo U poJib IPOKapUOT B OMOIIEHO3aX.

Crpoenrie W (YHKIIMOHHMPOBAHHE SYKAPHOTHUECKOW KieTku. [lma3zmaTrueckas memOpana (mrazmanemma). CTpyKTypa IUIa3MaTHYECKOW
MeMOpaHbl. TpaHCIIOPT BEHIECTB uepe3 IUIa3MaTHUYecKyro MeMmOpaHy: maccuBHbIN (nuddysus, odneryénnas nuddysus), akTUBHBIA (MEPBUYHBIA U
BTOPUYHBIA  aKkTUBHBIM  TpaHcnopt). [lonmynponunaemocts  MeMOpanbl. Pabota  Harpuif-kaiueBoro  Hacoca. DHIOLMTO3:  MUHOLUTO3,
¢aronuTo3. Dk3o1uTo3. Kierounas crenka. CTpykTypa U GyHKIIMH KJIETOYHOW CTEHKU PacTeHUM, TpruoOoB.

[Muromnasma. Llurozomns. Lutockener. J[Buxenne uurtomnasmsl. Opranouasl kieTkd. OqHOMEMOpaHHbIE OpPraHOM/BI: 3HIOIUIa3MaTHYeCcKas
cerp (OIIC), anmmapar kieTKu [OmbIKH, JTU30COMBI, WX CTpPOEHHE W (YHKIWHU. B3auMOCBSA3b OAHOMEMOpPAaHHBIX OPraHOMAOB KieTKH. CTpoeHHe
IpaHyJISIpHOrO peTuKynyma. Mexanuzm nanpasnenus 6enkoé 6 OIIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHbIX MeMOpaH. [nmaaxuii
(arpanynspHBIA) SHAOIIa3MaTHdeckuid  petukynyMm. CekperopHass ¢GyHkums ycrpoiictBa [ombxu. Moougukayua 0Oenkoe 6 annapame
Tonvoorcu. Copmuposka b6enkoé 6 annapame I onvoorcu. IlepeBo3ka BemecTs B kamepe. Bakyomnu pactutenbHbIx kiieTok. Knerounslii cok. Typrop.

[ToyaBTOHOMHBIE OpPraHOMbl KIETKH: MUTOXOHAPHUM, IUIACTHBL. [Ipoucxodcoenue mumoxonoputi u naacmuo. Cumodbuocenes (K.C.
Mepeoickosckuti, JI.  Mapeyauc) . Ctpoerne ¥ (GYHKIMM MUTOXOHApPUM ¥ 1uacTul. IlepBuuHble, BTOPUYHBIE M  CIOXKHBIE IIIACTHAbI
(hOTOCHHTE3UPYIOIINX FYKAPUOT. XIIOPOILIIACTHI, XPOMOIUIACTHI, JIGUKOTIACTHI BBICIIUX PACTCHHIA.

HememOpannbie  opranounpl  CrtpoeHue U (QyHKUMH ~ HEeMEMOpaHHBIX  OpPraHOUAOB  KIeTKU. PubGocomsl. [lpomescymounvie
Humu . MukpoduiaameHTsl. Akmunogvie MuKpoghunamenmsi . MplllieuHbIe KIIETKH. AKmuHogvle KOMNOHEHMbl HeMblULEYHBIX
knemox. Mukpotpyoouku. Knerounsiii nentp. CTpoeHne M JABHKEHUE KIYTHKOB U pe3Huuek. Mukporpybouku muroruiasmsl. LlenTpuons. benku,
accoyuuposannvle ¢ MUKpoguiamenmamu u mukpompybouxkamu. Momopheie benxu.

SAnpo. OGonouka spa, XpOMaTHH, KapuoIjia3Mma, SIIPBIIIKH, UX cTpoeHue U (yHKIuMH. SAnepHslii OenkoBblii MaTpukc. [IpocTpancTBeHHOE
pacrojoKeHue XpoMocoM B MHTEpGhA3HOM spe. dyxpomamun u 2emepoxpomamur . benku XxpomMaTuHa — TUCTOHBI. /Junamuxa sS0epHol mepanuu 8

mumo3se. HoepHulii mpancnopm.

Knerounsie BkimtodeHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 9YKapHOT (PacTUTENIbHOM, )KUBOTHOM, TpUOHOI).



JdemMoHCTpauMu
[optpertsr: K.C. Mepexkosckuit, JI. Maprysnuc.

Tabmuiel U cxeMbl: «CTPOCHHE PYKAPUOTHUECKON KIETKN», «CTpOCHHE KUBOTHOU KIETKN», «CTpOEHUE pacTUTEIbHON KiIeTKn», «CTpoeHue
MUTOXOHJPUI», «SAapo», «CTpoeHne NpoKapuoOTUIECKON KICTKHU.

O6ODVZ[OBaHI/Iei CBETOBOM MHKPOCKOII, MUKPOIIPEIapaTbl PaCTUTCIbHBIX KJIICTOK, MUKPOIIPEIIapaThl 6aKTepI/IaJ'IBHBIX KJICTOK.

JlaboparopHasi padora «/3ydeHune 3aps/1a KJIETOK pa3InYHbIX OPraHU3MOBY.
IMpakTuyeckas padora «I3yueHue cBoicTBA KJIETOUHON MEMOPAHbI».
Jladoparopnasi padora «/ccnenoBanue mia3zMonn3a 1 ACIUIasMoJIn3a B PACTUTEIIBHBIX KIETKAX.

HpaKTH‘leCKaH paﬁoTa «I/I3yquI/Ie JABHXKCHUA HUTOILIA3M B PACTHUTCIIbHBIX KJICTKAX).

Tema 6. O0MeH BeleCTB U IPpeBpallleHHe JHEPIMH B Kamepe.

AcCUMMIISIMS U JUCCUMMIISILMS — JIB€ CTOPOHBI MeTabosm3Ma. Tumbel oOMEHa BeIIECTB: aBTOTPOQHBIH M TrerepoTpodHbIi. YuacTHe B
OOMEHHBIX Ipoleccax. DHepreTuueckoe odecrieyeHne kinetku: nosisieHne AT® B oOMeHHBIX mporeccax. PepMEeHTaTUBHBINA XapakTep KJIETOYHOTO
Metabonusma. epMeHTB, WX CTPOEHHE, CBoMcTBA U MexaHu3Mm jeiictBus. Kopepmentsl. OTiinuns  (QepMEeHTOB OT  HEOpPraHMYECKUX
KaTann3aTtopoB. beiaku-akTuBaTopsl U OENKU-UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHOTO BO3JCHCTBUS OT PA3IUUHBIX (aKTOPOB.

[TepBuuHbIil cuHTE3 BelecTB B kamepe. DoTocunTes. AHOKCueeH bl U KUCIOPOOHbLU homocunmes yousarom . Ceemocodbuparoujue nuemeHmol
u nuemenmsl 06a308020 yewmpa . Poyb xmopormiactoB B mporecce gorocuHte3a. CBeroBas U TeMHast ¢a3bl. @omoovixanue , C s, C 4o u CAM- 6udsi
gomocunmesa . [IponykTuBHOCTH (poTOoCHHTE3a. MccnenoBanue pa3andHbIX (PakTOpOB HA CKOpOcTH (hoTocuHTe3a. 3HaueHHe POTOCHHTE3A.

XemocunTes. PazHooOpazue OpraHn3MOB-TEMOCHHTETUKOB: HUTPUPHUUUPYIOIIME OaKTepUH, >KeIe300aKTepuH, CepoOAKTEpHH, BOJOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

Amnaspobnbie opranu3mel. Buasl Opokenus. [IpoaykTsl BpoxxeHus v uX UCTOIb30BaHUE YEIIOBEKOM. AHA3POOHBIC UCCIEOBAHUS KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.



AspoOHBIE OpraHU3MBI. JTaIbl YHEPreTuyecKoro oomena. [lonaroroBurenbHpii ATan. [ TMKOIN3 — 0ECKUCIOPOIHOE CO/IEP)KaHUE TIFOKO3bI.

buonorudeckoe OKHCICHHE, WM KIETOYHOE JbIXxaHwe. Poib MUTOXOHIpHI B Ipolieccax OHMOJIOrHMYECKOTro OKucieHwus. [{ukimmueckue
cocrostaust. OkucauTenbHoe  GochopunupoBanue. Jnepeus memopannoco epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-
cunmaswl. [IpermyniecTBa a3poOHOTO MyTH 0OMEHa BEIIECTB Mepe1 aHadpoOHBIM. D(H(HEKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

JleMoHCTpanuu

Ioprpetsr: JIx. [Ipuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuiel U cxeMbl: «POTOCUHTE3Y, «DHEpreTuueckuil 00Meny», «buocunres 6enkay, «CtpoeHue GpepMeHTa, «XEeMOCHHTE3.

O6ODVI[OBaHI/ICI CBETOBOM MHUKPOCKOII, O60py,HOBaHI/Ie JJIA IPUT'OTOBJICHHA ITOCTOAHHBIX U BPEMCHHBIX MUKPOIIPEIIapaToOB.

JlabopaTopnasi pa6ora «l3ydyeHre KaTalTuTHUECKON aKTUBHOCTU ()EPMEHTOB (Ha MPUMEpPEe aMIIIa3bl WM KaTaaa3bl)y.
JlaGopaTopHnas padora «/3yueHne GepMEHTATUBHOTO pacIpeiesieHus mepokcuaa BennkoOpuTaHiy B paCTUTEIBHBIX U JKUBOTHBIX KJIETKAX».
JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

Jla6opaTopnasi pa6ora «CpaBHEHHUE MPOIIECCOB OPOKEHUS U OOIIECTBAY.

Tema 7. lononuTe1bHass HHGOPMALUA U I0CTAaBKa ee B Kamepy.

Peakuun marpuuHoro cuHTtesa. [IppHIMD — KOMIUIEMEHTApHOCTM B pEakUusAX MaTpPUYHOrO  CHHTe3a. Peanmsanus  BHyTpeHHEH
nHpopmanuu. 'enetnueckuit kop, ero cpoiicTBa. Tpanckpuniuss — Marpuusbiii cuHTe3 PHK. [TpuHIMIBI TpaHCKpUNLIMK: KOMIUIEMEHTapHOCTD,
aHTUIIAPATIIENBHOCTb, aCUMMETPUUHOCTh. Cobodenue mampuunwvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK .

Tpancnsmus u ee dtanbl. Yuactue Buecenue PHK B OmocunTres Oenka. YcmoBusi OmocunTe3a Oenka. KogupoBanue aMuHOKHUCIOT. Poib
pubocoma B OuocuHTe3€e Oelnka.

Cospemennvie npeocmagnenus o cmpoenuu 2enog . OpraHuzanusi TeHOMa y MPOKapUOTOB W JYKapHOTOB. Perymisiuus akTUBHOCTH T'€HOB Yy
npokapuot. ['unore3a onepona (D. XKakobd, K. Mano). Monexynsapuvie mexanusmuvl s3xcnpeccuu eeHos y sykapuom. Ponb xpomamuna 6 peeyrayuu
pabomuwl 2enos . Perynsains 0OMEHHBIX MTPOIECCOB B kamepe. KieTounslii romeocTas.



Bupycsl — HekieTodHble (QOpPMBI JKM3HH M OOnHWraTHele mapasuTbl. CTpOGHHE TIPOCTHIX M CIIOKHBIX BHUPYCOB, PETPOBHPYCOB,
O0akrepuodaroB. Kuznennviti yuxn JHK-cooepocawux eupycos, PHK-cooepoxcawux eupycos, odaxkmepuogpacos. Obpamuas mpaHcKpunyus,
peeepmasa, unmezpasd .

Bupychslie 3a60eBanus uenoBeka, XUBOTHBIX, pacteHuil. CIIN, COVID-19, conunanbHble 1 MEAUITUHCKHE TPOOIEMBI.

buoungpopmamura: unmeepayus u ananuz Oonvuwux maccugos («bigdatay») cmpykmypuvix oOuonocuveckux oanuwix . Hanomexuonocuu 6
ouonocuu u meouyune. Ilpoepammupyemole pynxyuu 6eikos. Cnocobwvt 00CmasKu 1eKapcms.

JemMoHCcTpauMu
IMoptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuubt u cxembl: «buocunTes 6enkay, «I'eHeTnueckuit Koy, «Bupyce», «bakrepuodarm.

IIpakTuyeckasi padora «Co3ianue MOJEIN BUPYCay.

Tema 8. ZKu3zHeHHBIN UKJ KJIETKH

Knerounslii muxi, ero mepuojsl U perymsanus. Uatepdaza u mMuto3. OCoOOeHHOCTH MpoleccoB, MpoTekaoummx B HHTepdaze. [loarororka
KJIETKH K JesieHunto. [Ipecunrernyeckuil (MOCTMUTOTUYECKUI), CHHTETUYECKUI U MOCTCUHTETUYECKHUH (TPEMUTOTHUECKHI) IEproabl HHTEP(ha3bI.

Marpuunsiii  cuate3 JHK —  pennukanud. [lpunamuner  perumkamuu  JIHK:  komMImeMeHTapHOCTb, TMOJYKOHCEPBAaTUBHBIM — CHHTE3,
a"nTunapamuienbHocTs. MexanusMm peruukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Ternomepsl U Teomepasza. XpOMOCOMHBIM HAabOp KIETOK —

KapuoTHIl. Z[I/IHJ'IOI/II[HHﬁ U TaIUIOMTHBIN Ha60pLI XpOMOCOM. I'omonoruunsie XPpOMOCOMBI. ITonoBeie XPOMOCOMBI.

]_ICJ'ICHI/IG KJICTKU — MUTO3. CTa,Z[I/II/I MHTO3a W BO3HUKHOBCHHEC B HHX IIPOLICCCOB. Tunel MuTo3a. KapI/IOKI/IHe3 U LUTOKHHE3. buojorundeckoe
3HA4YCHHUEC MHUTO3A.

Perymsmus MUTOTHYECKOTO ITUKJIIA KIeTKH. [Iporpammupyemast kierouHas rudesb — arnornro3s.

Knerounoe smpo, Xxpomocowmbl, (YHKIMOHAbHAs TeHOMHKA. Mexanusmovl nponugepayuu, oupdepenyuposxu, cmapenus u nocieoHuUx
knemox. «L{ugpposas knemxa» — 6uouHpopmayuoHusvie Mooeiu IMOPUOHAILHOU KIeMKU.



JdemMoHCTpauMu

Tabauiel U cxeMbl: «KU3HEHHBIN MUKIT KIETKNY, «MuTo3», «Ctpoenue xpomocom», «Permmukarus JTHK».

O0opyoBaHKe: CBETOBOM MUKPOCKOI, MUKponpernaparbl: «MuTo3 B KJIETKaX KOpEIIKa JyKay.

Jlaboparopnasi padora «/3ydeHrne XpOMOCOM Ha FOTOBBIX MUKPOIIPENIAPATAX».

Jla6opaTopnasi pa6ora «HabnoeHue MuTO32a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIpEernaparax)».

Tema 9. Ctpoenne 1 QyHKIUMOHUPOBAHUE OPraHU3MA.
buonoruueckoe paznooOpazue opranu3mMoB. OHOKIIETOUHBIE, KOJOHUATbHBIE, MHOTOKIIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CYILIECTBOBAaHUS M JKU3HEJCATENIBHOCTH OJHOKJIETOYHBIX OpraHu3moB. baktepuu, apxeu, OJHOKJIETOYHBIE TIpUOBI,
OJITHOKJIETOYHBIE )KUJKOCTH, APYTHE NPOTUCTBI. KOJIOHMAIBHBIE OPraHU3MBI.

B3auMocBs3b yacTeii MHOTOKJIETOUYHOT'O OopraHusma. TKaHI/I, OpraHbl U CUCTCMbI OPIraHOB. OpFaHI/I3M KakK €JIMHOE YeJIOBEUYeCTBO. I ' omeocTas.

Tkanu pacteHuil. Tunsl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas, IMOKPOBHAas, IPOBOAALIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH
CTpoeHusl, PyHKIIMH U PAcOI0KEHNE TKaHEeH B OpraHax pacTeHUH.

TkaHM KUBOTHBIX M ueloBeKa. TUIbl TKaHEeHW KMBOTHBIX: SMMUTENHMATIbHASA, COSAUHUTENbHAs], MbllIeyHas, HepBHas. OCOOEHHOCTH CTPOEHMS,
(GYHKIIMHM U pacrojioKeHHe TKaHe B opraHax *MBOTHBIX U YEJIOBEKa.

Opransbl. BereratuBHble 1 reHEepaTUBHbBIE OpraHbl pacTeHUH. OpraHbl U OpraHbl )KUBOTHBIX U ueioBeka. OyHKIIMU OPTaHOB U CUCTEM OPTaHOB.

Omnopa Tena opranu3moB. Kapkac pacreHnil. CKeneTsl OJHOKIJIETOYHBIX W MHOTOKJIETOYHBIX JKMBOTHBIX. HapyKHBII M BHYTpEHHHI
ckeneTbl. CTPOCHUE U ONIPEACIICHUE COEAUHEHUI KOCTEMH.

HBI/I)K@HI/IG OpTraHHu3MOB. HBI/I)K@HI/IG OOHOKJICTOYHBIX OPraHU3MOB: aMé6OI/IHHOG, KTYTUKOBOEC, PECHHUYHOC. I[BI/I}KGHI/IG MHOT OKJICTOYHBIX
pacTeHMii: TPOMU3MBI M HACTHH. /[BU)KEHHE MHOTOKJIETOYHBIX >KUBOTHBIX M 4YeJOBEKa: MblieuHas cucrtema. Pedrnexc. CkeneTHbIe MBIIIBI U HUX
pabora.



[Iutanne OpTraHHu3MOB. ITornomenue BOJKBI, YITICKHUCIIOTO I'a3a 1 MUHCPAJIBHBIX BCUICCTB PaCTCHUAMMU. IIntanne >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOC
n BHYTPUKJIICTOYHOC IMUIICBAPCHUC. [Iuranne IIO3BOHOYHBIX JKHUBOTHBIX. OT,Z[CJ'II)I 3aKJIIOYCHUA COrJIallICHU. HI/IIHeBapI/ITCJ'IBHI)Ie
KCJIC3bI. HI/IH_IeBapI/ITCJIBHaSI CHUCTEMaA YCIIOBCKA.

Hpixanue  opraHu3moB. [[pixanue  pacteHuil. [Ipixanue  kuBOTHBIX. [uddy3us ra3za  dyepe3  MmOBepXHOCTh  KieTku. KokHoe
nbixaHue. /IpixarenbHas noBepXHOCTh. JKabepHoe U jierkoe JpixaHue. /IpIxaHne MO3BOHOYHBIX KMBOTHBIX M 4eJIOBEKa. DBOIIOLIMOHHOE YCIIOKHEHHE
JIETKUX II03BOHOYHBIX >KMBOTHBIX. J[bIXaTeJIbHAs CHCTEMa 4YelloBeKa. MEeXaHW3M BEHTWIALUU JIETKUX Y IITHIl M MIEKONUTAaroUuX. Perynuposanue
obmrecTBa. JIpIxarenbHbIC 00BEMBI.

TpancnopT BelleCTB y OpraHU3MOB. TpaHCHIOPTHBIE CHUCTEMBbI pacTeHUM. TpaHCHOpPT BelIECTB Yy JKUBOTHBIX. KpoBeHOCHas cucrtemMa U ee
opranbl. KpoBeHOCHast ~ cucTeMa  IIO3BOHOYHBIX  JKMBOTHBIX KM yesoBeka. Cepalie,  KpPOBEHOCHbIE  cocylbl U KpoBb. Kpyru
KpPOBOOOpAIICHHUs. DBOIIOIMOHHBIEC OCIOKHEHUS MIOPAKESHUSI KPOBEHOCHOM CUCTEMBI ITO3BOHOYHBIX JKUBOTHBIX. PaboTa ceplia u ee peryimpoBaHue.

Boigenenue y opranusmoB. Beiienenue y pacrenuii. Boigenenue y sxuBoTHbIx. CokpatuTenbHble Bakyonu. Opransl BbieneHus. Ounbtpanus,
cekpelusi U OoOpaTHOE BCAachlBAHME KaK MEXaHM3Mbl Pa0OThl OpraHoB BblieneHUsA. CBA3b MOJOCTH Tela C KPOBEHOCHOH M BBIICIUTENILHON
MOCJIeIOBATEIBHOCTHIO. BhI/leieHne y Mo3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenune n ¢pyHKImoHnpoBaHue Heppona. OOpazoBaHne MOYH
y 4EI0BEKA.

3amuTa OpraHu3MoB. 3alUTa y OJHOKIETOYHBIX OpraHu3MoB. Cropbl TyOUTENbHBI M LHUCTHI MPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX
pactenuit. Kyrukyna. CpeacTBa macCUBHON U XUMHYECKOU 3alIUThl. DUTOHITUIBI.

3amuTa 'y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX MpOW3BOJHBIE. 3allUTa OpraHu3mMa oT Oone3Hell. IMMyHHas cucrtema
yenoBeKka. KIeTouHslii 1 ryMopajabHbli UMMYHUTET. Bpoxk/IeHHbI 1 npuoOpeTeHHbI 0COOEHHBIH MMMYHUTET. Teopus KIOHAIbHO-CEIEKTUBHOTO
ummynutera (I1. Dpmux, ®@. M. bepuer, C. ToneraBa). BocanurenbHble OTBEThl OpPraHu3MoB. Poiib BpPOKICHHOTO HUMMYHHUTETAa B Pa3BUTHUU
CHCTEMHBIX 3a00JI€BaHH.

Pa3Bneyenue u perynupoBaHue y OpraHu3MoB. Pa3pakuMOCTh y OJHOKJIETOYHBIX OpraHu3MOB. Takcucel. PazpaxumMocTh U peryjinpoBaHue y
pacteHuii. PocToBele BelllecTBa U UX 3HAYEHHUE.

HepBHast cuctema u pedrekTopHas perynsiius y >KUBOTHBIX. HepBHast cuctema U ee OTIeNnbl. DBONIOIMOHHOE YCIOKHEHHUE HAMpsHKEHUS
HEPBHOW CHUCTEMBI y >KUBOTHBIX. OT/IENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Pediiekc u peduiektopHas nyra. be3ycioBHbBIE U YCIOBHBIC

pedIieKchl.

FYMOpaJILHaﬂ peryidaauda U SHAOKPUHHASA CHUCTCMaA JKHBOTHBIX MW YCJIIOBCKA. Kenesnl 3H,Z[OKpPIHHOI71 CUCTCMbI U HUX TOPMOHBI. I[CﬁCTBHe
TOpPMOHOB. BzauMocss3b HepBHOﬁ u BHHOKpHHHOﬁ CUCTEM. FI/IHOTaHaMO-l“I/IHO(I)I/ISapHaH cucrema.

JleMoHCTpanuu



[Toptper: N. I1. [TaBnos..

Tabmuiel 1 cxeMbl: «OTHOKICTOYHBIE BOABD», «MHOTOKIETOUHBIE BOIbD», «baktepumy», «lIpocreiimmey, «OpraHbl IBETKOBBIX PACTCHHII,
«CucreMbl OpraHoB IMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHEe CTpoeHue pacTteHuii», « Tkanu pacteHuii», «KopHeBbie cuctembl», «CTpoeHHE CTEOIID.
», «CTpoeHHe JMCTOBOM IUTACTUHKWY», «TKaHM >KUBOTHBIX», «Ckener denoBekay, «llumeBaputenbHas cuctema», «KpoBeHOCHass cucTeMay,
«/lpixaTrenbHas cucteMa», «HepBHas cucremay», «Koxa», «MbllieuHas cucremay», «BblaenuTenbHas cUCTEMa». », «DHIOKPUHHAST CHUCTEMay,
«Ctpoenne My, «MUmmynurery, «Kumednononoctueie», «Cxema muTaHus pacteHuil», «KpoBeHOCHBIE CHUCTEMBbI MO3BOHOYHBIX KUBOTHBIXY,
«Ctpoenue ruzpbl», «CTpOoCHHE IUIaHapun», «BHyTpeHHee CTpoeHHE AOXKIEBOTO 4YepBsi», «HepBHas cuctema prid», «HepBHas cuctema JATYIIKHY,
«HepBHas cucrema mnpecMmbIkaommxcsa», «HepBHas cucrema ntuny, «HepBHas cucrtema miekonurtarommx», «HepBHas cucrema YenoBEKay,
«Pedaexey.

O6ODVI[OBaHI/ICI CBETOBOM MHUKPOCKOII, MHUKpOIIpCHapaTtbl OJAHOKJIICTOYHBIX OPraHU3MOB, MHKPOIIPCIIApAThI TKaHeI‘/‘I, paKymiKu MOJIJIFOCKOB,
KOJUICKIIMKM HACCKOMBIX, HITIOKOXXHX, KHUBBLIC JSK3CMILISAPbI KOMHATHBIX paCTeHHﬁ, rep6ap1x11x1 paCTCHI/Iﬁ Pa3HbIX OTACIIOB, BJIAKHBIC IIPCIIAPAThI
JKHUBOTHBIX, CKCJICThI IMO3BOHOYHLBIX, KOJIJICKIIMH 0eCI03BOHOYHBIX JKHUBOTHBIX, CKCJICThI YCIOBCKA, o60py)1013aHI/Ie JJI1 IIpOU3BOACTBA IMTOYBCHHOI'O U
BO3AYHIHOI'O CBIPBA. 3JICMCHTEI ITMTAHUS, IPOU3BOAHBIC KpaxMalla U COCAUHCHUS 10 ,HeﬁCTBHGM Q)epMeHTOB, 060py,Z[OBaHI/Ie JJIA ITPOBCACHU A OIIBITOB
10 PKOHOMHYHOCTH JKU3HCHHBIX EMKOCTCH HéFKI/IX, MCXaHHUYCCKUX MCPCAHNUX IIBI/I)KGHI/Ifl, MOZCIIN T'OJIOBHOI'O MO3T'a pa3JIMYHbIX )KHBOTHBIX.

JlaGopaTopnasi pa6ora «/3yueHne TkaHel pacTeHUI.
JlaGopaTopHnasi pa6ora «l/3yueHue TkaHell KUBOTHBIX».

JlabopaTopnasi padora «/3ydyeHrne opraHoB IIBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHoKeHHe U pa3BUTHE OPraHU3MOB.

@opMbl pPa3sMHOXKEHHUS OpraHM3MOB: Oecronoe (BKJIOYash BETeTaTUBHOE) U MOJIOBoe. Buabl 0ecrosioro pa3MHOXKEHHUS: IOYKOBaHHE,
criopyJsinusi, pparMeHTalusl, KIOHUPOBaHHE.

ITomoBoe pa3MHoxenue. [TonoBsie KJICTKH, 1203071 rameTsl. Meios. Ctaanu Mmero3sa. IloBenenne XpPOMOCOM B
Mmeriose. Kpoccunrosep. bruonmornueckuii cmbicn Meiio3a 1 OJIOBOTO Tpoliecca. Melo3 1 ero MeCTO B JKU3HEHHOM ILIUKJIE Tell.

Hpe;[3apo;[51meBoe pa3BUTHC. I'ameTtorenes Y KHBOTHBIX. ITonoBbie kKele3bl. O6pa30BaHI/Ie N Ppa3BUTUC ITOJIOBBIX KIJICTOK. CnepMaToreHes u
OOI'CHE3. CTpOCHI/Ie IIOJIOBBIX KJICTOK.



OmogoTBOpeHne U IMOPHOHATIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHUSI: HApYX)HOE, uccienoanus. [laprenorenes.

WNuauBuayabHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTHS — HAayKa O Pa3BUTHH OPraHU3MOB. Mopghocenes — 0O0Ha u3 2nagmvix
npoonem  ambpuonocuu. llonsmue  mopgoeenos  u  mooderu  mopgocenesa . Ctagu  dMOpHUOTeHE3a  JKUBOTHBIX (IO  TPHUHIMITY
nsarymkn). Ipobnenue. Tunel  apobnenus. /Jemepmunuposannoe u HedepmuHuposanHoe Opodaenue. bracmyna, 6uder 6Oracmyn . OcoOeHHOCTH
IpOOJICHUsT MIICKOITUTAIONINX. 3apOBIINICBbIC JTUCTKH (TacTpyJisiius). 3aKkiiajka OpraHOB M TKaHEH W3 3apoJbIIIEBBIX JIMCTheB. B3anMHOE BIMSHUC
pa3BHUBAIOIICTOCS  3apojibllia  (AMOpUOHANIbHAS HWHAYKIMSA). 3aKiaJKa IJIaHAa BOCCTAHOBICHUS IMHTAaHUS KaK pE3ylIbTaT HUEPAPXHUECKUX
B3aUMOJIeHCTBHIA TeHOB. HabmoieHne 3a SMOpHOHAIBHBIM Pa3BUTHEM PA3IUYHBIX (AKTOPOB OKPYIKAIOIICH CPEJIbI.

Poct u pa3Butue xuBoTHbIX. [locTamMOpuonanbuelil nepuo. [Ipsmoe u Henpsimoe pazputue. Pazputue ¢ MmetaMmopo3oM y O€CIIO3BOHOUYHBIX U
II03BOHOYHBIX JKMBOTHBIX. bruojlornueckoe 3Hau€HHWE MPSIMOrO M HENPSAMOro pa3BUTHs, MX paclpocTpaHeHUs B npupone. Tumsl pocra
KHUBOTHBIX. DaKTOPBI PETyISIUU POCTa KUBOTHBIX M dYenoBeka. CTaauu mNOCTIMOPHOHATBHOTO pPAa3BUTHSA KUBOTHBIX M dYenoBeka. [lepnosr
OHTOTeHe3a yenoBeka. CTapeHue U CMepTh Kak OMOJIIOTMYECKre TIPOIECCHI.

Pasmuoxenune u pasButue pactenuid. ['ameroput u crnopodut. Meito3 B KU3HEHHOM IMKiIe pacteHuid. OOpazoBaHue CIop B MpoLEcce
Meiio3a. [lameTorene3 y pacrenuid. Omiog0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OPraHu3MoOB. J[BOMHOE OIJIOJIOTBOPEHHE Yy IIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE CEMSH.

MexaHu3Mbl PEryJsIlIUd OHTOI€HE3a Y PACTEHUM U dKUBOTHBIX.

JdeMoHcTpannn

[optpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuibl u cxembl: «BeretaTuBHOe pazMHOkeHUE», « THUIBI Oecroysioro pasMHOXKEHUs», «Pa3zMHOXKeHHE XJIaMUJIOMOHAIbI», «Pa3MHOXKEeHHE
3BIIIEHBDY, «Pa3MHOkeHHe TuApb, «Meio3y, «XpomocoMbl», «l'amerorenes», «CTpoeHHe AULEKIETOK U CIepMaTo30Ma0B», « OCHOBHBIE CTaAUHU
oHtorenesa», «lIpssmoe u HempsiMmoe pa3BuTHE», «Pa3BuUTHE MaHCKOro »xyka», «Pa3Burue capanum», «Pa3Buthe marymkun», «J/[BoitHoe

OIUIOAOTBOPEHUE Y IIBETKOBBIX pacTeHUi», «CTpoeHue cCeMsH OJHOMOJNBbHBIX U JBYAOJBHBIX pAaCTEHUI», «KU3HEHHBIH LUKI MOPCKHUX KammyCcT »,
«OKu3HEHHBIN UK MXay, «KU3HEHHBIN HUKJI MATOPOTHUKAY, «KU3HEHHBIN UK COCHB».

OO0GopynoBaHue: CBETOBON MUKPOCKOI, MUKPOTIPETIapaThl SIMIEKJIETOK U CIIEPMATO30HI0B, MOJENb « MK pa3BUTHS JATYIIIKIAY.

JlabopaTopnasi pa6ora «l3ydyeHne 3apsaa MoJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTaxy.
IIpakTuyeckas padora «BrlsBIeHNE IPU3HAKOB CXO/ICTBA 3apOJIbIIIEH TTO3BOHOYHBIX KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUID.



Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHu3Ma.

Hcropusi cTaHOBICHUS W pPa3BUTUA TEHETUKH Kak Hayku. Pabotet Mennens, I'. ne ®puza, T. Moprana. Poins oTedecTBEHHBIX YYEHBIX B
reHetuke paszButusa. Padoter H. K. Kombmosa, H. . BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, lO. A. ®wmmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbIE TEHETHUECKUE TOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJIJICJIbHBIE TE€HBI, aJbTEPHATUBHBIC PU3HAKH, JIOMUHAHTHBIN U
peliecCUBHBIN MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YMCTasl TUHUS, TUOPU B, TeHOTHUIl, (peHOoTHN. OCHOBHBIE METO/IbI TEHETUKH: THOPUI0IOTUYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUM.

JleMoHCTpaLuu

[Moptpetsnt: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koxsuos, H. 1. Basusnos, A. H. benozepckuid, I'. /1. Kapnieuenko, FO. A. @unumnyeHko,
H. B. Tumodees-PecoBckuid.

Tabmuiel U cxeMbl: «MeTOIbI TCHETHKIY, «CXEMbI CKPEIITUBAHUS.

JlaGopaTopHuas padora «/[pozoduiia kak 00BEKT FTeHETUIECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiif  3akoH  Menaenuun — 3akoH eauHooOpa3ust TuOpHaOB mepBoro mnokoneHus. [Ipasuio
JOMHUHHpOBaHUs. BTopolt 3akoH MeHnienun — 3akoH pacnpeziesieHus: Npu3HakoB. LluTonornueckre 0CHOBBI MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa
YHCTOTBI UTPHI.

AHaJ'II/ISI/IpyIOIJ_ICC CKpCUIMBAHUC. HpOMC)KYTOQHHﬁ XapakTep HACJICAOBAHUS. Pacmiennenue IIPU3HAKOB IIPpU HCIIOJIHOM JOMUHUPOBAHUH.

I[I/II"I/I6pI/IILHOC CKpCIIUBAaHUC. TpCTI/Iﬁ 3aKOH MeHaeauu — 3aKOH HEe3aBHCHUMOTO HaclledOBaHMUS IMIPU3HAKOB. ]_[I/ITOJIOFI/I‘ICCKI/IC OCHOBBI
JUr I/I6pI/II[HOl"0 CKpCHIMBaHUA.

CL[CHJ'ICHHOG HCCIICAOBAHNUC TIPHU3HAKOB. Pa6orer T. MopraHa. CI_ICHJ'ICHHOC HAaCJICAOBAaHUC TI'CHOB, HAPYHMICHUC CHCIUICHUA MCIKAY
T'CHaMHU. XpOMOCOMHaSI TEOpHUA HACICACTBECHHOCTHU.



I'enernueckuii moji. XpOMOCOMHBIM MEXAHU3M OMNPEACIICHUS IMOJa. AYTOCOMBI U TOJOBBIE XPOMOCOMBI. ['OMOraMeTHBI U TreTeporaMeTHbIN
noJi. 'eHeTnyeckasi CTpyKTypa MoJIoBbIX XpoMocoM. HacienoBanue npr3HaKkoB, CHEIUIEHHBIX € TIOJIOMKOM.

I'enotun kak uenoctHas cucrema. [lnefioTponuss — MHOXKECTBEHHOE JeicTBHE T'eHAa. MHOXKECTBEHHbBI aiienu3M. B3aumoeiictBue
HeaJuieNbHbIX TeHoB. KoMiuieMentapuocTs. Onucras. [lomumepust.

I'eneTnyeckuii KOHTPOJIb pa3BUTHA paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA, a4 TAKIKC KOHTPOJIb HUX HNPOLUECCOB, NOBCACHUA W KOTHUTHUBHBIX
(bYHKI_[I/Iﬁ I'eneTnmyeckne MeXxaHH3MBI CI/IM6I/IOFGHC33, MCXaHU3MBbI BSaHMOHCfICTBI/IH «XO35UH — IMapasuT™» U «XO35HH — MI/IKp06I/IOM>>. I'eneTnueckue
ACIICKTBI KOHTPOJISA U USMCHCHUSA €CTEeCTBEHHOM I/IHCI)OpMaI_II/II/I B KJICTKAaxX U OpraHnu3mMax IMOKOJICHUI.

JleMoHCTpanuu

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

Tabmuiel u cxemsbl: «IlepBbiii U BTOpOI 3akoHbl Mennens», «Tperuil 3akoH Menzaens», «AHaTu3MUpymollee cCKpemuBanue», «HemomaHoe
JOMUHUpOBaHUEe», «CIIeTIeHHOe UCCIe0BaHNEe MPU3HAKOB y Apo3oduiibly, «['enetuka mona», «Kapuotun yenoBeka», «Kapuotun apo3oduibn. ,
«Kapuorun ntuub», « MHOKECTBEHHbBIN AJJIENU3M», «B3anmMoneiicTBre reHOBY.

O6opyoBaHue: MOJEIb JUIsl PAcpOCTPaHEHUsI IPU3HAKOB €AMHO00pa3us ruOpuI0B NEPBOIrO MOKOJIEHUS U pa3/IeleHUs PU3HAKOB, MOJEIb
JUIS paclpOCTPAaHEHUS MPU3HAKOB HE3aBUCHUMOIO HACJIEIOBAHUS, MOJENb JUIsl MPOJOJDKEHHS MPU3HAKOB CLEIJICHHOTO HACJIeJJOBaHMsSI, CBETOBOM
MHUKPOCKOII, MUKponpemnapat: «Jpo3odpumay.

IMpakTuyeckas padora «/3yueHue pe3yabTaTOB MOHOTHOPUAHOIO CKPEIUBAHUS Y TPO30(DUITBI.

IMpakTuyeckas padora «/3yueHue pe3yiabTaToB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(PHIIBIY.

Tema 13. 3akoHOMEePHOCTH U3MEHYNUBOCTH

BSaHMOHCﬁCTBHC npu BOSHCﬁCTBHH réHoTuiia MW Cpcaa IMpPeBpallarOTCI B (I)GHOTI/IH. HM3MeH4YHBOCTh IIPpU3HAKOB. KauecTBennrle u
KOJIMYCCTBCHHBIC ITPU3HAKH. BI/II[I)I N3MEHYHNBOCTHU: HEHACJICACTBECHHAA U HACJIICACTBCHHAA.

MonudukanronHas  U3MEHYMBOCTh. Posib  3akiitoueHuss B CTOpOHY — MoaudukanumoHHod — u3meHuuBocTd. Hopma  CocrosiHue
npu3Haka. Bapuanmonnslil psaa u Bapuannonsas kpuas (B. Moranucen). CoiicTBa MOAH(DUKALIMOHHON N3MEHYUBOCTH.



I'eHoTHIIMUeCcKass W3MEHUYMBOCTL. CBOMCTBA TE€HOTHIIMYECKONM W3MEHUHMBOCTH. BUALI T'€HOTHUIIMYECKONH H3MEHUYMBOCTH: KOMOWHATHBHAS,
MyTaIMOHHasl.

KoMOnHaThBHAs U3MEHYHMBOCTL. Meli03 U IT0JI0BOM Imponecc — 0OCHOBA KOMOMHATHUBHON M3MEHUYMBOCTH. P0OjIb KOMOMHATUBHOM U3MEHYMBOCTH B
CO3aHNHU IT'CHETHUYCCKOI'O pa3H006pa3H;1 B IIpeJciiax OJHOIO BUAA.

MYTaLII/IOHHaSI HU3MCHYHNBOCTD. BI/II[BI MYTaI_[I/Ifli T'CHHBIC, XPOMOCOMHBIC, TCHOMHBLIC. CrioHTaHHBIE U HHAYUOHUPOBAHHBIC MYTallUH. }I;[epHHe n
UTOIUIa3MaTudeckue Myrtanuu. ComaTuyeckue M I0J0Bble MyTauuu. [IpuuMHbl BO3HMKHOBEHMsI MyTanuid. MytareHsl M MX BIUSHME Ha
OpraHu3Mbl. 3aKOHOMEPHOCTh ~ MYTAllMOHHOI'O  IIpoliecca. 3aKOH ~ IOMOJIOTMYECKMX  psAAOB B HacieAcTBeHHoW — u3MeHuuBoctu  (H.UA.
BaBuioB). BHesiepHas ©3MEHUMBOCTbh M HAC/I€ACTBEHHOCTb.

Snueenemuxa u INUCEHOMUKA, POJIb NUcEHEMUYECKUX qbaKmopoe 6 HACNeO0B8AHUU U USMEHYUBOCINU gbeHomunuquKux NPpU3HAKOB8 6 OpcaAHU3IME.

JleMoHCTpaLuu

Iloprpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuiios.

Tabauibl M CXEMBIL: «Bunapl HU3MCHYNBOCTH», «MOI[I/Iq)I/IKaI_II/IOHHaH N3MCHYHNBOCTBL», «KomOuHaTuBHAsS U3MCHYHNBOCTBL», (<M6ﬁ03>),
«OHHOI{OTBOpeHI/Ie», «I"eHeTnueckue 3a00JIeBaHMs YCIOBCKa», «Bunpr MyTalnumn.

OO6opynoBaHue: KHUBBIE U TepOAPHBIC IK3EMIUIIPHl KOMHATHBIX PACTeHUH, pUCyHKH ((hoTorpaduu) >KUBOTHBIX C Pa3IMYHON XPOHOIOTUIECKOM
U3MEHUYUBOCTBIO.

JlaGopaTtopnasi pa6ora «/cciaenoBaHue 3aKOHOMEpPHOCTEH MOIU(UKAMOHHOW H3MeHYMBOCTH. [locTpoeHre BapHallMOHHBIX PSJIOB U
BAPUALIMOHHON KPUBON».

IpakTnyeckas pa6ora «MyTtaiuu y 1po30¢puiibl (Ha FOTOBBIX MUKpOIpEnapaTax)».

Tema 14. I'eHeTnKka 4ej10BeKa.

Kapuotun uenoBeka. MexayHapoiHas mporpaMma HCCIEAOBaHUSI TE€HOMAa 4eloBeKa. MeToAbl HM3YyYEHUs TEeHETHKHM YeJIOBEKa:
TeHEATOTHYECKU, OJU3HEIOBBIN, IUTOTCHETHYECKUH, MOMYJISIIMOHHO-CTATUCTUYECKUM, MOJIEKYIsIpHO-TeHeTHYeCKuii. COBPEMEHHOE OIpeIeIICHHE
TeHOTHUIA: TOJHOTEHOMHOE CEKBEHHpPOBAaHWE, TeHOTUIUPOBaHWE, B ToM uucie ¢ mnomormipio [I[[P-ananmmu3a. HacnenctBennsie 3aboneBaHus
yenoBeKa. [ eHHble 1 XpOMOCOMHBIE 3a00sIeBaHUs yenoBeKa. boje3Hu ¢ HaclieICTBEHHON MPeIpacioioKeHHOCThI0. 3HaU€HUE MEIUIIMHCKON T€HETUKH



B npeaoTBpaliCHUN )41 BO3HUKHOBEHMHM T'€HCTHYCCKUX 3a00JICBaHMIt yeJIoBeKa. MeIUKO-TeHEeTHYECKOE KOHCYJIbTUPOBAHUC. CTBOJIOBBIC
knetku. [loHaTue «reserndeckas Harpyskanm. DTHUYECKHE aCleKThl B 001aCTH I/ICCJ'IeIIOBaHI/Iﬁ PEAAKTUPOBAHUA I'CHOMA U CTBOJIOBBIX KJICTOK.

I'eneTnmueckue (baKTOpI)I ITOBBIIICHHOM YYBCTBUTCIIBHOCTH 4YECJIOBCKA K XHUMHUYCCKOMY 3arpsA3HCHHIO OKPY)KaIOH_[eﬁ CpCabl. I'eneTmueckas
MpeaAPaCIIOIOKCHHOCTD YCJIOBCKA K IMATOJIOTUAM.

JleMoHCTpanuu

Tabmuubt u cxembl: «Kapuotun yenoBekay, «MeToabl U3y4eHUsI TEHETUKH YeTIOBEeKay, «I eHeTnyeckre 3a00I€BaHUs YETOBEKaY.

IIpakTuyeckasi pa6ora «CocTaBieHrEe U aHAIU3 POJIOCIIOBHOW.

Tema 15. Bo100op Tea

Jomectukauus u BblOOp. 3apoxkaeHue cenekuuu u peructpanuu. O6ydenue H. WM. BaBunosa o LleHTpax mpoucxoxIeHHss U MHOrooopasus
KYJIBTYPHBIX pacTeHuil. Poib ceneknuy B cO3JaHUM Pa3IMYHbIX PACTEHUH U MOPOJA KUBOTHBIX. CopT, Mopoaa, mTamMM. 3aKOH TOMOJIOTHYECKUX PSAIOB
B HaclecTBeHHON m3menunBocTd H. 1. BaBuiosa, ero 3HaueHue JUIsl CeNEKIIMOHHON paboTHI.

Metoapl ceneKkIMoHHOW padoThl. MICKyCCTBEHHBIH OTOOp: MAacCOBBIM M MHAMBUAYATbHBIN. JTanbl KOMOMHAIIMOHHON cenekiuu. Mcnbitanue
MIPOU3BOIUTENEH IO MOTOMCTBY. OTOOpP MO TEHOTUITY C TTOMOIIBIO OIeHKH (DEHOTHIIAa TOTOMCTBA ¥ OTOOP MO TEHOTHIMY ¢ nmoMoibo ananu3a JJTHK.

HckyccTBEeHHBI MyTalusi Kak METOJ| CEeNEeKIMOHHON paloThl. PaguallMOHHBI M XMMHMYECKMH MyTareHe3 Kak MCTOYHUK MyTalui B
KyJIbTYpHBIX (popmax opranu3moB. Mcnonb3oBanne reHoMHONU 00paOoTku u MeTo10B pekomOuHanTHOM JIHK mist monyuenus ucxoaHoro martepuana
JUISL CEJIEKIIUU.

[Tonyuenune monuIUIoN0B. BHyTpuBHIoBas  rubpuausanus. bIM3KopoACTBEHHOE  CKpellMBaHue, WM  WHOpuAuHT. HepoacTBeHHOe
CKpelllMBaHue, Wiu ayTOpuauHr. ['erepo3uc u ero mpuumna. Mcnonb3oBanue rereposuca B cenekiuu. Otganénnas rubpuauzanus. [Ipeogonenue
OeCTuIO U MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CEJIEKIINH PACTEHUN U KUBOTHBIX. «3e1éHAs1 pesoNOYUsL).

CoxpaHeHue U M3y4YeHHE T€HETHYECKHX PECYpCOB KYJIbTYPHBIX PACTEHUN M MX JWKHUX POAMYEH NJIs CO3/IaHUS HOBBIX COPTOB U THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u YnpaeieHue 2eHemudecKuMu pecypcamu CenrbCKOXO3AUCMEEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YENAX VIVUULEHUS CYWECMEYIOWUX U CO30aHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCIE C NPUMEHEHUEM COBPEMEHHLIX Memoo 08
HAYYHbIX UCCIE008AHULL, NEPEO0BbIX UOell U NEPCHEKMUBHBIX MEXHOIO2U.



JdemMoHCTpauMu
[optpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykssinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiibl v cxembl: «L{eHTpbI MPOUCXOKICHNS U MHOTO00pa3us KyJbTYpPHBIX PACTECHHIT», «3aKOH TOMOJIOTHYECKUX PSIOB B ITOCIEI0BATEIHLHON
M3MEHYHUBOCTHY, «MeTobl cenekuumn», «OTnanénnas rudpuanzanus», «Myrarenes».

Jladoparopnasi padora «/3yueHne pa3HOBUIHOCTEHN KYJIBTYPHBIX PACTEHUH U MOPOJ JOMAIIHUX KUBOTHBIX).
JlaboparopHasi padora «/3ydeHrne METOZ0OB CEJIEKIIUU PACTCHUI.
IIpakTuyeckas padora «lIpuBuBKa pacTeHU».

IOkckypeusi KOCHOBHBIE METOJbl M JOCTHUKEHHUS CENEKIUU PACTEHUW M KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO (epmy,
COPTOUCIIBITATEIbHBINA YUaCTOK, B TEIJIOBOE X034HCTBO, B JAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BMOoTEeXHOJ0rUA U CHHTETHYECKAA OUOJIOTHA.

O6’I)CKTI>I, HCIIOJIb3YCMBIC B 6I/IOT€XHOJ'IOFI/II/I, — KJICTOYHBIC W TKAHCBBIC KYJbTYPbI, UCCIICAOBAHUA, UX XAPAKTCPHUCTHUKHU. TpaI[I/IIII/IOHHaSI
OMOTCXHOJIOT S XHe6OHequI/Ie, MMOJIy4YCHHC KHUCJIOMOJIOYHBIX MMPOAYKTOB, BHUHOACIIUC. MI/IKp06I/IOHOFI/I‘leCKI/Iﬁ cuHTe3. OOBEKTHI
MI/IKpO6I/IOJ'IOFI/I‘IeCKI/IX TEXHOJIOTHiA. HpOI/IBBO)ICTBO 6€J'IKOB, AMHWHOKHCJIOT U BUTAMHWHOB.

CO3ZIaHI/I€ TEXHOJIOTUM 1 HHCTPYMCHTOB LECJICHAIIPABICHHOI'O U3MCHCHUA U KOHCTPYHUPOBAHNA '€CHOMOB C LCJIBIO IMMOJTYYCHHA OPraHUu3MOB U HUX
KOMITOHCHTOB, COJCPIKAIINX HEC BCTPCUAIOIIHUECA B IIPUPOAC OMOCHHTETHYECKHUE IIyTH.

Knerounas umxenepus. MeToasl KyJIbTUBUPOBAHUS KJIETOK M TKaHEW pacTeHUi W XKUBOTHBIX. Kpnobanku. CoMatnueckas ruOpuan3anus u
coMaTtuyeckuii smOpuoreHes. Micrnonb3oBaHue TariouAOB B CENEKIUU pacTeHuid. [lonyuenue MOHOKIOHANbHLIX —aHmumen. Mcnonv3osanue
MOHOKNIOHANbHBIX U NOJUKIOHANbHBIX aHmumenl 6 Mmeouyure. VICKyCCTBEHHOE OIUTIOOTBOPEHUE. PEKOHCTPYKIMS SHIEKIETOK W KJIOHHPOBAHUE
KUBOTHBIX. METOJT TpAHCIUTAHTAIIUU SICPHBIX KIETOK. TexHonocuu 0300posieHuss, KVIbMUSUPOBAHUS U MUKPOKIOHAILHO20 ~DPASMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYIbMYP .

XpomMocoMHasi U TeHHasi WHxKeHepus. IckycCTBeHHBIN CHHTE3 TeHOB M KOoHCTpyHnpoBanue pekoMmOmHaHTHBIX [IHK. Cozdanue mparnceennwvix
opeanu3mos . JIoCTHKEHUS U IePCIIEKTUBBI XPOMOCOMHOM U TEHHON MH)KEHEPUH. DKOJIOTUYECKUE U ITUYECKUE MPOOIeMbl TeHHON HHKEHEPHH.



Menunuackue onorexnonorun. [locrrenomuas nudposas menununa. [T1P-ararnoctuka. MeTtaboIOMHBIN aHAIN3, TCHOIICHTPUYECKUA aHAIIA3
MPOTEOMa YeJIOBEKa JUIsl OIICHKU COCTOSIHUSI €ro 3J0pOBbs. MCIoap30BaHME CTBOJIOBBIX KJETOK. TapreTHas Tepamus paka. 3D-OuommkeHepus s
pa3paboTku (QyHIAMEHTAIBHBIX OCHOB COBPEMEHHBIX TEXHOJOTHH CO3JaHMs, KOMIUICKCHBIX TKaHEH, TEXHOJOTHH TPEXMEPHOTO OWONPUHTUHTA H
ckaddoyuHra A7 penieHus 3a1a4d nepCcoHaTu3UPOBAHHON MEAUITUHBI.

Coznlanue BEKTOPHBIX BaKLMH C LEIbI0 o0ecrieueHuss KOMOMHUPOBAHHOM 3amMThl OT Bo3Oyauteneit OPBU, ycraHoBieHne MOJIEKYISIPHBIX
CTpYKTYp ecrecTBeHHbIX PHK-comepxkammux BUpyCcOB, BBI3BIBAIOIIMX OMMACHBIE 0CO00 3a00JICBaHMS YEIOBEKA U YKHBOTHBIX.

JleMoHCTpan U

Tabnuibt 1 cxembl: «Mcronp30BaHUE UCCIIEIOBAHMI B TIPOMBIIIJICHHOM ITPOU3BOICTBEY, «KieTounas nmxeHepus», «I eHHass HHKSHEPHSI.

Jla6opaTopnasi pa6ora «l3ydueHrue o0bEKTOB OMOTEXHOIOTUM.
IpakTnyeckas padora «JlyulloeHre MOJIOYHOKUCIIBIX TPOLYKTOBY.

IOkckypceusi «bHOTEXHOIOTUS — BayKHEHIIas TPOU3BOAUTENbHASL CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

[JNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHMSI OOYYEHHUs COOTBETCTBYET MpOrpamMmaM CpeaHEero oOIero oOpa3oBaHMUS:
JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM.

B pesynbrare 0cCBOCHUS TUYHOCTHBIX PE3YJIHTaTOB MPOTPAMMBI 10 OMOJIOTHH BBIIEISIFOTCS CJICAYIONINE DIIEMEHTBI: OCO3HAHUE 00YYarOIIMHUCS
POCCHIICKON HAallMOHATBHOM MOTHBAIMU UJEHTUYHOCTH — MYTU K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH U CAMOONPEIEICHUIO, HATMYUE BOZMOKHOCTH K
oOyueHuI0 OHOJIOTUH, LIeJeHANPaBICHHOE pa3gumue BHYTPEHHUX yoeocOeHull TMYHOCTY Ha OCHOBE KJIIOYEBBIX IMPUHIUIOB U HCTOPUUYECKHUX
TpaauLIUi, Pa3BUTUS OMOJOTHUYECKHX 3HAHWN, 20MOBHOCMU U CNOCOOHOCMb O0YUYAIONINXCS PYKOBOJIUTHCS B JEATEIBHOCTH CBOMMH IIEHHOCTHO-



CMbICJIOBBIMHU YCTaHOBKaMH, OCHOBAaHUSAMMH CUCTCMBI OHOJIOTUYECKOTO 06pa30BaHI/I5I, Hajuduem npaeaco3Hanus 3TOH
KYJIBbTYPHI, CNOCOOHOCMAMU CMABUMb LEJIN U CTPOUTH JKU3HCHHBIC IIJIaHBI.

HporpaMMLI OCBOCHHs JIMYHOCTHBIX PE3YJIbTATOB IIO Oouoaoruu 3aKpCIJICHBI B C€IWHCTBE yLI€6HOI71 U BOCIHMTATCIbHOU JACATCIIbHOCTH B
COOTBCTCTBUU C KOHCCPBATUBHBIMHU B3IIAJaMH COUHUOKYJIBTYPHBIMH, HCTOPUYCCKMMU U AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMH, IIPUHATBIMU B
O6H.[CCTBC CO6J'IIOI[€HI/I$I U HOPM IIOJIMTUKU U CO6.]'IIOI[aIOTC$I IpoueCChbl CaMOITIO3HAHHWA, CAMOBOCIIMTAHUA U CAMOPAa3BUTHS, PA3BUTUS BHYTPH ITO3UIIUH
JIMYHOCTHU, MATPpHUOTH3MaA U Ho;mepxq(a 3dKOHAa M IMpPaBOIIOpsAKa, YCIOBCUYCCKOIo TpyAda KW CBCPXIOKOJICHHUSA, B3aUMHOI'0O KOHTPOJIA, 6epe)I(HOFO

OTHOIICHUS K KYJIbTYPHOMY HACIEAUIO U TPaJAULUsIM MHOTOHAIMOHAIbHOrO Hapoaa Poccuiickoit deaepanuu, okpyKarolei cpebl U OKpyKarolen
Cpelbl.

JIMuyHOCTHBIE pe3yabTaThl OCBOGHHS Kypca mpeamera «bHONOTHs» JODKHBI OTpaXaTb TOTOBHOCTh M CIHOCOOHOCTH OOYYaroIIuXcs
PYKOBOIUTHCS CHOPMUPOBAHHONW BHYTPEHHEM MO3ULMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OPHEHTALUH, MO3UTHUBHBIX BHYTPEHHHUX YOEXJEHUH,
COOTBETCTBYIOLIMX YCTOWYMBBIX EHHOCTHBIX MO3ULUI POCCUICKOr0 OOIECTBa, NPOAJICHUS ) KU3HEHHOTO OIbITAa U ONbITa JESITEIbHOCTH B IpoLecce
peanu3aluyi OCHOBHBIX IIPUHIIMIIOB BOCIIUTATEIbHOMN AE€ATEIBHOCTH, B TOM B 4YaCTH KOJIMYECTBO:

1) BbiciIee 00Opa3oBaHue:

c(OpMUPOBAHHOCTh IPAXKJAHCKOM MO3ULIMK 00YUYaIOLIErocsi Kak akTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUNCKOI0 OOLIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTH IIPU CO3JJdHUN HAYYHBIX IPOCKTOB, PCHICHWHW HAYYHBIX W IMO3HABATCIILHBIX 3a/a4,
OMOJIOrHYSCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTD OMpEACIIATH CBOIO MO3UIHIO IO OTHOIMICHUIO K SIBJICHUSAM COBpeMCHHOfI JKM3HHU U O0BSICHATH €c,

YMEHHE YYUTHIBATH B CBOUX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOI'O B3aMMOJIEHCTBUS JIIOJIEN C Pa3HBIMU YOEKICHUSAMU, KYJIbTYPHBIMHU
LIEHHOCTSIMA U KOHKPETHBIMU ITOJIOKEHUSAMY;

TOTOBHOCTb K COTPYAHHUUYCCTBY B TIIPOLECCE COBMCCTHOI'O BBIIIOJIHCHUSA y‘IC6HI>IX, MIO3HABATCIbHBIX MW HCCICAOBATCIBCKUX 3aaad,
YBAKHUTCIBHOI'O OTHOMICHUS K MHCHUTO KOH(I)J'II/IKTOB npu O6CY)KI(€HI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJZCPIKAHUA,

T'OTOBHOCTH K FyMaHHTapHOﬁ u BOJ'IOHTépCKOfI ACATCIBHOCTHU,

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(OpMHUPOBAHHOCTh POCCUICKON TPpa)KIAaHCKOM HMIEHTUYHOCTH, MAaTPUOTH3M, MOJAEpPHKa CBOEr0 Hapoja, YyBCTBO OTBETCTBEHHOCTH MeEpen
Ponunoii, ropnocts 3a cBOM Kpai, CBOIO PoauHy, CBOH SI3BIK U KYJIbTYPY, IPOLIJIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LONEHHOCTHOC OTHOIICHUE K IMIPUPOJHOMY HACJICAUIO U ITaMATHHUKAM IIPUPOJbI, JOCTUKCHHUAM Poccuu B HaYyK€, UCKYCCTBE, CIIOPTEC, TEXHOJIOTHAX,
Tpyae,

CIIOCOOHOCTD OLCHUTH BKJIad pOCCHﬁCKHX y‘léHBIX B CTAHOBJICHUC U PA3BUTUC 6I/IOJIOFI/II/I, MMOHMMAaHUE 3HA4YeHUs OWOJOTHMH B ITO3HAHUU
IIpUPOALI IPHUPOALI, B ) KU3HH YCJIOBEKA U COBPEMEHHOI'O 06I_HGCTB3;

ujieiiHasi yBEpeHHOCTb, FTOTOBHOCTD K cTyx0e 1 3amuTte OTeuecTBa, OTBETCTBEHHOCTD 33 CBOIO CYIL0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH MOPAJILHOTO CO3HAHMS, STHUECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE OYAYyIIEro;

OTBCTCTBCHHOC OTHOHICHUC K CBOUMM pPOAUTCIIAM, CO3JaHHUEC CEMbW Ha OCHOBC OCO3HAHHOI'O IIPUHATUSA HGHHOCTeﬁ CEeMEHHOM XWU3HHU B
COOTBCTCTBUU C TpaAULIUAIMHU HAPOIAOB POCCI/II/I;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOpPTAa, TPYHa, OOIIECTBEHHBIX
OTHOIIICHUH;

MMOHUMaHHE YMOILIMOHATIBLHOTO BO3JACHCTBUS )KUBOU MpupoabI U €€ HeHHOCTeﬁ;
TOTOBHOCTH K CaAMOBBIPAKCHHUIO B PA3HBIX BHIaX NCKYCCTBA, YUCT Ka4C€CTBa TBOp‘-ICCKOﬁ JIMYHOCTH,

5) puznueckoro BocnuTaHus, GOPMHUPOBAHUSA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBHOIO COCTOSIHUS:



MOHUMaHWEe W o0ecredYeHue 37I0POBOr0 M 0e30macHOro 00pasza KU3HM (30POBOE MUTAHUE, COOJIOJICHWE TUTHEHUYECKUX TPABWII M HOPM,
cOaTaHCUPOBAHHBIN PEXHUM 3aHIATUH W OTIBIXA, PETYJSIpHAS JMHAMUKA aKTUBHOCTH), OEpEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY 3/I0POBBIO M ICUXUYECKOMY 3/I0POBBIO;

IIOHUMAHHUCEC I_ICHHOCTGI\/JI HHIAWBUAYAJIBHOI'O ITpaBa U KOJJICKTUBHOI'O 6€3OHaCHOF0 MOBCACHU B OTHOLICHUHN YI'PO3 3JOPOBbBIO U )KU3HU J'IIOZ[GI?I;

OCO3HAHME MOCIIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YHOTpEOIEHUE aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTEH MacTepCcTBa, TPYAOI00HE;

TOTOBHOCTH K aKTHBHOM JIeATEIbHOCTH TEXHOJOTMYSCKONW M COLMalIbHOM HaIpaBJICHHOCTH, CII0OCOOHOCTH HHUOUHUPOBATH, INIAHUPOBATHL H
CaMOCTOATCIIbHO BBIINIOJIHATE TAKYIO JACATCIbHOCTD,

MHTEpEC K pasNuyHbIM cepaM mpodecCHOHATbHON AeATeIbHOCTH, YMEHHE OCO3HAHHO BBIOMpPATh OYyAYIIYyI0 Mpo(deccHio U pearu3oBbIBATh
COOCTBEHHBIC KM3HECHHBIC TUTAHBI;

TOTOBHOCTH U CIIOCOOHOCTH K TIOJTHOMY OOpa30BaHUIO H CAMOOOPA30BAHUIO HA BCIO KU3HB;
7) IKOJIOTMY€eCKOT0 BOCIIMTAHMS:
HKOJIOTUYECKOE OTHOLIEHUE K MPUPOJIE KaK K UCTOUHUKY KU3HHU Ha 3eMJie, HA OCHOBE €€ CYIlIECTBOBaHUS;

MOBBIIIEHHE 0COOOTO YPOBHS KYJIbTYPHI: TPUOOPETEHUE OMBITA, MJIAHHPOBAHHUE MOCIEAYIONIUX Iar0B U OLIEHKA WX BO3MOXKHBIX MOCIEACTBHIA
JUISL OKPY>KarOIen CpeJibl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IyTel X peleHus;
BO3MOXXHOCTbh HCIIOJIb30BaTh IOJYYE€HHBbIE NpPHU H3YYEHUM OHMOJIOTMM 3HAaHUS M HaBBIKM IpU oOecreueHuH MpoOsieM, OrpaHUYEHUs C
paloHaIbHBIM MPUPOJIONOIb30BaHUEM (COOIOIEHNE MPAaBUII MOBEJACHHUSI B MPHUPOJIE, HANPABICHHBIX HAa COXpAaHEHHE PaBHOBECHS B 3KOCHCTEMaX,

OXpaHe BHJIOB, YKOCUCTEM, OHOC(epHl);

AKTUBHOC HCIIPUATUC HCﬁCTBHﬁ, IMPUHOCAIIINX BpPCI oxpymaromeﬁ HpI/IpO,Z[HOﬁ cpeac, yMCHHUC IMPOTrHO3UPOBATH SKOJIOTMYCCKUC TMOCIICACTBUA
HpeHHpHHHMaTeHBCKOﬁ JACATCIIBHOCTH U IPEA0TBpAIIaTh UX;



HaJIMYUE Pa3BUTOTO 3KOJOTUYECKOTO MBIIUICHUS, KYJIbTYpbI, ONbITa JEATEIbHOCTU IJIaBHON HANpPaBIEHHOCTH, YMEHUS PYKOBOJIUTHCS UMM B
MO3HABATEJIbHON, KOMMYHHMKATHBHOM W COLUMAIBHOM TIPAaKTHKE, CTPEMJICHHE K MPOJOJDKEHUI0O B TMPAKTUYECKOW JEATCIIbHOCTU TJIAaBHOM
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIAsI COBPEMEHHOMY IMOJXOY Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHAS Ha
ZMaioTe KyJbTYpbI, CIIOCOOCTBYIOIIAs OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBCPUHICHCTBOBAHUC SI3BIKOBOM M YUTATEIILCKOU KYJBbTYpPBI KaK CpEACTBa BSaHMOHeﬁCTBHH MCXKAY JHOAbMU U IIO3HAHUA MHPA,

IIOHHMMAaHHEC CHCIII/I(bI/IKI/I OHOJIOTUH KakK HAayKH, OCO3HaHHdA €€ Iepexoaa B IMOCTCIICHHOC HAYYHOC MBINIJICHUC, CO3JaHUsA LEJIOCTHOI'O
npeaACTaBJICHUA 00 OKpYyKaromeM MHPEC KakK O CAUHCTBC IIPUPOJbI, YCJIIOBCKA U O6H.I€CTB3., B IIO3HAHUH SaKOHOMepHOCTeﬁ n YCHOBI/Iﬁ COXpaHCHUA
CCTCCTBCHHOI'O PAaBHOBCCHA,

YBEPEHHOCTh B WHHOBAIIMOHHOCTH OWOJOTUU JUIsl COBPEMEHHOW IMBWJIM3AIMU: OOECIICUeHHE HOBOTO YPOBHS pPAa3BUTHUS UEIOBEYECTBA,
CO3/IaHUE MEePCIEKTUBHBIX TEXHOJIOTHI, CIOCOOHBIX pelIaTh PECYPCHBIE TPOOJIEMBI YETIOBEUECTBA, MMOMCK MyTEH BRIXOAA U3 MPOOJIEM IKOJIOTHYECKOTO
pa3BUTHA U 0OecIliedeHre Nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIILHOMY MCIOJIb30BAaHUIO OMOpecypcoB U (OPMUPOBAHUIO HOBOT'O CTaHIApTa
KU3HH;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B LIEJSAX MOBBIILIEHUS 00IEH KYJIbTYphl, €CTECTBEHHO-HAy4YHOI IPaMOTHOCTH, KaK
COCTaBHOM 4acTH (PyHKIIMOHAJILHOW I'PaMOTHOCTH 00ydaronuxcs, GopMupyemoii npu u3y4eHuu OuoJIoruu;

IMOHUMaHHE OCHOBAHUIM MCTOHOB IIO3HAHUSA, IPUMCHCHUC B PA3JIMYHBIX HAYKaAX, CITOCOOHOCTH HCIOJIB30BATh MOJIy4ac€MbIC 3HAaHUA IJId aHaJIn3a
U OOBSICHEHUS MEPCICKTUB OKPYXKAOUICTO MUpPAa U IMPOUCXOAAIIUX B HEM I/I3M€HGHI/II\/'I, YMCHHUE ACJIaTh 000CHOBaAHHBIE BbIBOJbI HA OCHOBC HaYy4YHBIX
(baKTOB n (1)3.KTI/I‘-ICCKI/IG JaHHBIC C MMOJTYUYCHUEM JOCTOBCPHBIX BBIBOAOB;

BO3MOXXHOCTb CAMOCTOSTEIBHO UCITOIb30BaTh OMOJIOTHYECKUE 3HAHUS JJI PCIICHU A HpO6JICM B M3HA4YaJIbHO )KM3HCHHBIX O6’b€KTaX;

OCO3HAaHHE IIEHHOCTEN Hay4yHOW AESITeIbHOCTH, TOTOBHOCTh M3Yy4aTh MPOEKTHYIO U MCCIEAO0BATEIbCKYIO JEATEIbHOCTh WHIUBUAYAIbHO U B
rpyIIIe;

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3OBaHI/IIO n caMoo6pa30BaHmo, K aKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUM 1O OMOJIOTUU B
COOTBETCTBUHU C )KNU3HCHHBIMU HOTpe6HOCT$IMI/I.



METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yIbTaThl OCBOCHHSI y4eOHOro mpenMera «BHONOTHS) BKIIOYAIOT: 3HAYMMBIE TSI (DOPMHUPOBAHUS MHPOBO33PCHHUS
0o0yJaronmxcss MEeXIUCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIIEeHAayYHbIC TOHATHS, OTpa)kalollue IEeJOCTHOCTh HAYyYHOW KapTHHBI MHpa U
CHeIMAIbHBIC METO/IbI ITO3HAHUS, TPUMEHEHHE B COBPEMEHHBIX HayKax (BELIECTBO, YHEPTHsl, SBIICHUE, MTPOLIECC, CUCTEMA, HAYUHBIN (DAaKT, MPUHIUI,
THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, UCCIeAOBaHUE, HAOIIOICHNE, U3MEPEHHE, SKCIICPUMEHT M JIPYTHe); YHUBEPCAIbHbBIE TEXHOJOTUYECKUE
neiictBus (TO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYyJISTHBHBIC), obOecredeHne oOecreueHus (QYHKIHOHATBHOW TI'PAaMOTHOCTH M COIUATBHBIX
HaBBIKOB  0OYYaIOIIUXCS; CIIOCOOHOCTH  OOYYarOIIMXCS HCIIOIh30BaTh OCBOCHHBIC MEKIMCIUIUIMHAPHBIE, MHPOBO33PCHUECKHE 3HAHUSA U
YHUBEPCAIbHBIE TEXHUYECKUE JCUCTBUS B IO3HABATEIBHON U COUUAIIBHON MPAKTHKE.

B pesynaprate wu3ydeHuss OMOIOTMM Ha YpPOBHE CpeAHero oOmero oOpa3oBaHus y oOydaromuxcs (HOpMHUPYIOTCS IO3HABAaTEJIbHBIC
YHUBEpCAJIbHbIE  TEXHOJIOTMYECKHE, KOMMYHUKAaTHUBHbIC YHHMBEpPCAJIbHbIE TEXHOJOTHMUECKHE [JECHCTBUS, pEryjJsATUBHbIE YHHBEpCaJlbHbIE

TEXHOJIOTHYCCKHE I[CflCTBI/I?I, COBpCMCHHaAs ACATCIbHOCTD.

MeranpenmMeTHble 001IHE Pe3yIbTaThl OCBOCHHSI CPEAHEr0 00pPa30BaHUs T0JIKHBI OTPAXKATh!

Bianenue ynuBepcajJbHbIMHM y4eOHBIMH N03HABATEIbLHBIMH /1€/iCTBUSIMH
1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:
CaMOCTOSITENNLHO cPOPMYITUPOBATH U AKTyaIHU3UPOBATH IPOOIIEMY, PACCMOTPETh €€ BCECTOPOHHE;

IpU OCBOEHMM 3HAHUI NMPHUEMBI JIOTUYECKOTO MBIIUICHHUs (aHalu3, CUHTE3, CpaBHEHME, Kiaccu(ukaius, 0000IeHNe), pacKpbIBaTh CMBICI
OMOJIOTMYECKUX MOHATUHN (BBLAETATH UX XapaKTepHbIEe PU3HAKU, COXPAHSTh CBS3U C IPYTUMHU MOHATHIMH);

ONpCACIIATh LECIN ACATCIBHOCTU, 3a/laBATh MAPAMCTPLI U OIPCACIIATE KPUTCPUHU UX HOCTH)KCHHﬁ, COOTHOCUTL PEC3YJIbTAThbl ACATCIILHOCTU C
IMOCTaBJICHHBIMU BparaMu,

HCIIOJIb30BaTh OMOJIOTHYECKHUE MOHITHS ISl O0bsICHEHUS (DAKTOB U MPEANOCHUIOK KUBOU MPUPOJIBI;

CTPOUTH JIOTUYCCKUEC PaCCYKIACHUS (I/IH]IYKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/IﬂM), BBIABJISIT 3aKOHOMCPHOCTH W IHPOTUBOPCHHUSA B
paccMaTpruBACMBbIX SABJICHUAX, (bOpMy.TIHpOBaTI) BBIBOJIbI U 3aKJIFOUYCHUSI,



MPUMEHSTHh CXEMHO-MO/IEJIbHBIE CPEeICTBA JIsl M300pakeHUs CBsI3ed U CBA3EH B M3yd4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKkKe MPOTUBOPEUHIA
Pa3HOTO PO/, BHISIBICHHBIX B Pa3IMYHbIX HHOPMAIIMOHHBIX HCTOYHUKAX;

Pa3paborath muian peueHus mpodaeM ¢ yuéToM aHajan3a COCTOSIHUS MaTepUAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3Yy/IbTATOB JCHCTBHI, OLICHUBATh PUCKU MOCIEACTBUN JESTEbHOCTH;
KOOPJMHHUPOBATH U BBHIIOIHATH pabOTy B YCIOBUSAX PeaIbHOr0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

Ppa3BHUBATb KPCATHBHOC MBIINIJICHUEC IIPU PCUIICHUU JKU3HCHHBIX HpO6JICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BJIaACTh HaBbIKaAMU yqe6H0-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOI‘/‘I JACATCIIbHOCTH, HABBIKAMH Pa3pCHICHUA HpO6JICM, TCXHOJOINYHOCTBIO H
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITOUCKY MCTOHOB PCIICHUS ITPAKTUYCCKUX 3a/Jaq, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM,;

HCIIOJIB30BATh PA3JIMYHBIC BUJBI ANCATCIIBHOCTU IIO ITOJYUYCHHUIO HOBBIX 3HaHPII>i, Hnux Hp606p330BaHI/IIO, npeo6pa3013aHI/I}0 U IIPUMCHCHUIO B
HAaYYHBIX YUPCIKACHUAX, B TOM YHUCJIC IIPU CO3JJaHNN HAYUHBIX U COITUAJIBHBIX IIPOCKTOB,

(GbopMHUPOBATH TUIT HAYYHOTO MBILUICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEHN, KITFOUEBBIMU TTOHSATUSAMU U METOJIaMU;
CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a7Ja41 B 00Pa30BATEIIHLHON IEATETLHOCTH U )KM3HEHHBIX 00bEKTaX;

BBISBIISATh TPUYMHHO-CIIEJCTBEHHBIE CBSI3W M AaKTyaJlM3UpOBaTh 3a/ady, BBIABUIaTh TUIIOTE3Y pEIIEHUS €€, HaXOJIUTh apTyMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUM pellIeHus;

AHAJIM3UPOBATE ITOJYUCHHBIC B XOAC PCHICHUSA 3aJadyu PE3YyJIbTaThbl, OUCHUBATH UX JOCTOBCPHOCTH, IMPOTrHO3WPOBATH M3MCHCHHUC B HOBBIX
YCIOBUAX,

JIaTh OLIEHKY HOBOW CUTYallH, OLEHUTh TPUOOPETEHHBIHN OIBIT;
M3YYUTH LeJIeHAINIPaBICHHbII MOUCK CPEJICTB IIEpeHoca U CocoO0B NEHCTBHI B MpoQecCHOHANbHOM Cpejie;

YMETDH IIEPCHOCUTH 3HAHHWA B IMTO3HABATCIIBHYIO U ITPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH,



YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX PETHOHOB CYOBHEKTOB;

BbIZIBUI'aTbh HOBBIC UACHU, IPCJIaraTb OpUIriHaJIbHBIC ITOAXO0/AblI U pCHICHUA, CTABUTH Hp06H€MBI " 3a71a4u, JOIyCKas aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(POPMALUU (TEKCTOBbIE ydeOHBIE MTOCOOHS, HAYIHO-TIONYJISIPHON JINTEPaTyphl, OMOIOTHYECKHEe
CIIOBapu M CHPAaBOYHUKHU, KOMIIBIOTEPHBIE 0a3bl JaHHBIX, B VIHTepHETE), aHATM3UPOBaTh HH()OPMAIMIO PA3JIMYHBIX BUJIOB M (OPM NpPEACTABICHUS,
OLICHUBATh €€ JOCTOBEPHOCTb U HEIIPOTUBOPEYUBOCT;

dbopMynupoBaTh 3aIPOCHl U MPUMEHSThH Pa3IMYHbIe METOABI IIPU MOUCKE U 0TOOpe Ononornyeckor nHGoOpMau, HeOOXOIUMOM sl pelIeHUs
Hay4HbIX 337124,

HpI/IO6pCCTI/I OIIBIT  HMCIIOJIB30BaHUA HH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TCXHOHOFHﬁ, COBCPHICHCTBOBATb  KYJIBTYPY AKTUBHOI'O
HCIIOJIb30BAHUSA PA3JIMYHBIX ITIOMCKOBBIX CHUCTCM;

CaMOCTOSITEJIbHO BBIOpaTh ONTUMAIBbHYIO (OpMY IpeICTaBlIeHUs OMONOrHYeckod umHpopMmanuu (cXeMmsbl, rpaduky, JUarpaMMmsbl, TaOIULbL,
PHUCYHKH U APYToe);

UCIOJIb30BaTh HAay4yHBIN SI3bIK B KaueCTBE CPEJCTBA Npu paboTe ¢ Ouonoruyeckoi MHGopMaiuei: NpUMEHITh XUMUYECKue, (PU3NYecKre U
MaTeMaTHUYeCKHe 3HaKU U CUMBOJIbI, (OpMYJIbl, aOOpeBUaTypy, HOMEHKJIATYpy, UCIOIb30BaTh U MpeoOpa3oBbIBaTh 3HAKMO-CUMBOJIMYECKHUE CPECTBA

HarjIsiaJHOCTH,

o0aaTh HaBBIKAMU OOHAPYKEHUS U 3aIIUThl HHPOPMALIUHU, HH(OPMAILIMOHHON 0€30MacCHOCTH JIMYHOCTH.

Bianenue yHnBepcaJbHbIMM KOMMYHUKATHBHBIMU 1eHCTBHAMM:
1) o6menne:
n3y4aTh OOIIEHHE BO BCEX cepax KU3HH, aKTUBHO y4aCTBOBATh B JIMAJIOTEe MM OOCYKICHHUH TI0 CYIIECTBYIOIIEH 00CyXkmaemMoit Teme (YMEeHHE

3a/1aBaTh, BBICKA3bIBATH BOIPOCHI OTHOCUTEIBHO BBIIIOIHEHUS IPEJIaracMou 3aJauyd, YYUTIBATbH UHTEPECHI U COIVIACOBAHHOCTH MO3ULUN APYTUX
YYaCTHUKOB JHajiora WK JUCKYCCUN);



pacro3HaBaTh HeBepOalibHbIE CpPEACTBa OOIICHUS, MOHUMATh 3HAUYEHHE COLMAJBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOHQIMKTHBIX
CUTYallul, yMETh CMSIr4aTh KOH(IJIUKTHI U BECTU ce0sl HOPMAJILHO;

BJIAZICTh PA3IMYHBIMH CIIOco0aMu OOIIEHHS M B3aMMOJICHCTBHS, TOHUMATh HAMEPEHHS IPYTUX JIOJCH, N3MEPATh YBAKUTEIHLHOE OTHOIICHHE K
cobeceIHUKY U B MPaBHIBHON opme HOpMyTHUpOBaTh BO3PAKEHHS,

pa3BépHYTO U JIOTUYHO H3JIaraTh CBOM BOIIPOC € UCIIOJIb30BAHUCM A3BIKOBBIX CPCACTB.

2) CoOBMeECTHAsA NeATCJIbHOCTD:

IOHUMaTb M HCHOJb30BATh IMPEUMYIIECTBA KOMAHIHOM W HHAMBUIYaJbHOM pabOThl NHpU ONpEeeHUH OHOJIOTHYECKUX MpobiieMm,
000CHOBBIBAaTh HEOOXOAMMOCTh IPUMEHEHHS ()OPM I'PYIIIOBOTO B3aMMOICHCTBHS IIPH PEIICHUH y4eOHOM 3aauu;

BbIOEPUTE TEMBI U METO/IbI IEHCTBUIN YYACTHUKOB C YYETOM OOILUX UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WiIEHA KOJIJIEKTUBA;

COBMECTHAs JIE€ATEIIbHOCTh, OPraHU3alUsl U KOOPJAUHALMS AEHCTBUI MO €€ OCYIIECTBICHHUIO: COCTaBUTh IJIaH JEHCTBUM, 3alKicaTh AEHCTBUS C
Y4eTOM IIeJIel MOUX YYaCTHHKOB, OOCYIUTh PE3yJIbTAThI, IPUHITH COBMECTHYIO PaboOTYy;

OILICHUTh KaYECTBO CBOETO BKJIA/1a M KOMaH/bl KaX/I0T0 YYaCTHHKA B OOIIMX pe3ysbTaTax 1o pa3padoTaHHBIM KPUTEPHSIM;
IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON NHHOBALWY;

W3yudaiiTe MO3UTHBHOE CTPATETMYECKOE IOBEACHHE B Pa3IMYHBIX YCTPOMCTBAX, BKJIIOYAs KPEAaTUBHOCTh M BOOOpakeHHE, uTOObI OBITH
VHHLIMATHBHBIM.

BJiiajeHne yHUBEPCAIbHBIMH PEryJsITHBHBIMU € CTBUSIMH:
1) camoopranu3amusi:

HCI0JIb30BATh OMOJIOTHYECKUE 3HAHUS JUIA BBISIBIICHU S HpO6J’IGM 1 X PCIICHUS B )KU3HCHHBIX U HAYUHBIX LCIIAX,



TIOJICTABKH Ha OCHOBE OMOJIOTMYECKHUX 3HAHWH, IIEJICBbIE U CMBICTIOBBIC YCTAHOBKH B CBOMX JICHCTBHSX W MOCTYINKAX IO OTHOIICHHIO K KUBOM
MIPHUPOJIE, CBOEMY 3JI0POBBIO H 3I0POBBIO OKPY)KAFOIINX;

CaMOCTOSITENIbHO H3Yy4aTh MO3HABATENIbHYIO JIE€ATEIbHOCTh, BBISBIATH MPOOJIEMBbl, CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3a7aud B
00pa3oBaTeNbHON IEATEITHPHOCTH U KU3HEHHBIX 00BCKTAX;

CaMOCTOSITENIbHO COCTaBUTh TIAH PEHIeHHS MPo0IeM ¢ yu€TOM UMEIOIIUXCSI PECYPCOB, €CTECTBEHHBIX BO3MOYKHOCTEH U MPUPOIHBIX YCIOBUI;
JlaTh OLICHKY HOBOM CUTYallUH;

YTOYHEHHE PAMOK HACTOSIIEro MpeaMeTa Ha OCHOBE JIMYHOTO I[BETA;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUTH TPHUOOPETCHHBIN OIIBIT;

ObGecrieuenne QGopMupoBaHus U oOecriedeHHsI OJaroNpUATHON JPYIUIMU B Pa3HBIX OOJACTSIX 3HAHHM, MOCTOSHHOE ITOBBIINICHHUE CBOETO
00pa3oBaTEIHLHOIO U KYJIBTYPHOTO YPOBHSI.

2) CAMOKOHTPOJIb:
JaBaThb OLCHKY HOBOM CUTyallu, BHOCUTb KOPPCKTUBEI B JACATCIbHOCTDE, OLICHUBATH COOTBECTCTBHUEC PE3YJILTATOB HCﬁCTBHHM JINII,

BJAJIeTh HABBIKAMU I103HABATEIbHOU pedeKCHH, TaKMMU KaK OCO3HAHUS TMPOUCXOMAALIMX JEHCTBUH M MBICIUTENBHBIX IPOLECCOB, HUX
PE3yJIbTaTOB U MPUYHH, UCTIOIb30BATh MPUEMBI PEIIEKCUN ISl OLIEHKU CUTYal1ii, BBIOOpa BEPHOTO PEIICHHUS;

YMETb OLICHUBATb PUCKH U CBOCBPEMCHHO NPUHUMATDb PCUHICHUSA 110 UX CHUKCHUIO,

MOTHBBI IPUHSATHUS U apTyMEHTBI JPYTUX MPH aHAJIU3€ PE3YNbTATOB JIEATEIbHOCTH;

3) npuHsATHE CedsT M IPYrUX:

MNPpUHHUMATh ce6$[, IIOHHUMaA CBOM HEAOCTATKN U JOCTOMHCTBA,



MOTHBBI IPUHATHUS U apTyMEHTBI JPYTUX MPU aHAJIU3€ PE3YNbTATOB JIEATEIbHOCTH;
BaTh CBOE IIPaBO U IIPABO APYTUX IPU3HABATh OLIMOKH;

pa3BuUBAaTb CIIOCOOHOCTH ITOHUMATh MHP C IO3UIUU APYTroro 4€JI0BCKa.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTrHble pe3yabTaThl OCBOEHUS COIEpKaHus Kypca «buonorusy Ha yriryOl1EHHOM ypOBHE OPUEHTHPOBAHbI Ha o0ecrieyeHre MpopUIbHOTO
o0y4enus oOyuarommxcst ouonoruu. K HUM OTHOCSTCSA: 0OCOOCHHOCTH JIJIsi OMOJIOTUN HAay4YHBIX 3HAHHM, IPHEMOB U MPHEMOB JICHCTBUI 10 OCBOCHHIO,
IpeoOpa30BaHUIO U IPEOOPA30BAHUIO 3HAHUM, BUJIbI JESITEIBHOCTH 110 MOJTYYEHUIO HOBBIX 3HAHUN U UX MPUMEHEHHE B Pa3IMYHBIX HAYUHBIX, a TAKKE
B €CTECTBEHHBIX KU3HECHHBIX YCIOBUAX. [IpenMeTHbIe pe3ybTaThl IPeICTaBICHbI 110 F01aM U3yYEHHS.

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10 knacce He0OXOAUMO OTPa3UTh:

c(hOpMUPOBAHHBIC 3HAHKUS O MECTHOW M OMOJIOTUYECKOW CHCTEME B COBPEMEHHOW HayKe, B €CTECTBEHHO-HAYYHON KapTUHE MHUPA, B IO3HAHUU
MIPUPO/IBI, YCTOMYMBOCTU U OOECTIeUeHUH MPOoOIeM PallMOHAIBHOTO MPUPOAOIOIB30BAHUS, O BKJIAI€ POCCHMCKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTUY;

KOTOpasi BKJIIOYAET B ce0si: OCHOBOIIOJIArarouiie OMOJOTHYEeCKHe TePMUHBI U MOHATUS (KU3Hb, KJIETKA, OPTaHu3M, MeTado0JIi3M, TOMEOocTas,
CaMOperyJslus, CaMOBOCIPOU3BEIECHUE, HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE), OHOJOTHYECKHE TeopuH (kierouHas teopus T.
[IBanna, M. lllneiinena, P. BupxoBa, xpomocomHas Teopust HacieacTBeHHocTH T. Moprana), yaenus (H. V. BaBunoBa — oneHTpax MHOrooOpasus u
MIPOUCXOXACHUS KYJIbTYPHBIX PACTEHHH), 3aKOHBI (€AMHOO0Opa3usi MOTOMKOB MEPBOTO MOKOJIEHUS, PAaCIpeeleHNs, YUCTOThl TaMeT, He3aBUCUMOTO
HacnenoBanus ['. Menens, ToMoJI0ornyeckix psaoB B HacieAcTBeHHON u3MeHunBocTd H. M. BaBuiosa), mpuHIMNNAIBHOCTH (KOMIIJIEMEHTAPHOCTH);

MPUMEHEHHE METOJO0B HAy4YHOTO TO3HAHMS, NMPUMEHEHHE B OHMOJOTMYECKUX HCCIEIOBAHUSAX >KUBBIX OOBEKTOB (OMUCaHHE, W3MEpPEHHE,
HaOJII0/ICHUE, DKCIIEPUMEHT);



MpI oTaeM MpeNoYTeHHUE JOMOTHUTEIBHBIM IIPU3HAKAaM: BUPYCOB, KJIETOK IMPOKAPHOTOB M YKAPUOTOB, OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
OpPTraHU3MOB, B TOM YHCJIE CMEPTOHOCHBIX, TPUOOB, PACTCHUH, JKUBOTHBIX M YEJIOBEKA, OPTAaHOB U CHCTEM OPraHOB PACTCHHIA, )KUBOTHBIX, YEIIOBEKa,
MIPOLIECCOB JKU3HECATEIILHOCTH, MPOTEKAIONINX B OPraHM3Max pPACTEHUH, JKUBOTHBIX. M UEIOBEKA, OMOJIOTMYECKHX IMPOIECCOB: OOMEH BEIIECTB
(MeTaboau3Mm), Tpanchopmaris YHEPTUH, OPOIKEHHUS, aBTOTPO(PHOTO U TeTepOTPO(HOTO TUIIA MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUT03a, MeH03a,
ramMeToreHe3a, SMOpHOTreHe3a, IOCTIMOPHOHAILHOTO PAa3BUTHUS, PA3MHOKEHUS, WHAMBHAYAILHOTO pAa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICHCTBHS TCHOB, T€TEPO3HC, HCKYCCTBEHHOTO 0TOOpA;

yYMEHHE MOACPKUBATh B3aMMOCBS3H MEX/y OPIraHOMJAMHU U UX CTPYKTYPaMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M MX KJICTOYHBIX LIETMOYEK,
MEXJy CYIIECTBOBAHMEM WM IIETIOYKOH OpPraHM3MOB Y PAacTE€HHUH, >KMBOTHBIX M 4YEJIOBEKa M HX CTPYKTypaMH, MEXIY IOCIEI0BATEIbHOCTIMU
OpPraHM3MOB M UX CTPYKTYpaMH, MEXIy 3TallaMd OOMEHa BEIIEeCTB, 3TalaMH KIETOYHOTO NHMKJIA M >KU3HEHHBIMU LUKJIOB OpPTaHU3Ma, dTallaMH
SMOPHOHAIBHOTO Pa3BUTHSA, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM H (DaKTOpaMH Cpeibl OOUTAHHUS;

YMCHUCEC BBIABJIATH OTJIMYUTCIIBHBIC ITIPU3HAKU KMBBIX CUCTCM, B TOM YHCJIC paCTeHI/II;'I, JKHUBOTHBIX U YCJIOBCKA,

UCMOJIb30BaTh YKa3aHHbIE apPryMEHTbI, OHWOJIOTMYECKYI0 TEPMUHOJOTHI0 M CHMBOJMKY JUISL JIOKAa3aTelIbCTB POJICTBA OPraHOB Pa3HBIX
CUCTEMHBIX I'PYIIIT;

YMCTh pClIaTh OMOJIOTHYECKHUE 3aa4u, BbIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIY OHOJIOrHYECKUMU nmponeccamMu 1 ABJICHUAMU, J1CJ1aTh
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHUHU IMOJIYYCHHBIX PE3YJIbTATOB,

YMETb BBINIOJHATH J1A00paTOPHBIE U TPAKTHUECKHUE PadOThI, COOI0IaTh IPaBUiia MpU padoTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMCHHUEC BBIJIBUTATb THUIIOTE3bI, IMPOBEPATH HUX OSKCICPHUMCEHTAJIbHBIMHU MCETOJAMHU, (i)OpMy.]'IPIpOBaTB Oejib UCCIICAOBAHUS, aHAJIU3UPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U 1CJIaTh BBIBOBI;

YMEHHUE Y4acTBOBaTh B y4yeOHO-HCCIIE0BATENLCKOM paboTe Mo OMOJIOTUH, SKOJIOTUU U MEIUIUHE, IPOBEIEHNH Ha 0a3e IMIKOJbHBIX Hay4HBIX
o011ecTB, U MyOJIMYHOM BBICTYIIJICHUH TIOCTUTHYTHIX PE3YJIbTATOB Ha YUEHUYECKUX KOH(DEepeHIUsX;

YMCETb OLCHUBATb O9THU ACICKTbI COBPEMCHHBIX I/ICCJIGI[OBaHI/IfI B o0OjactH OHOJIOTHMH H MEIHUIIMHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC
OIJIOAOTBOPCHUEC, HAITPABJICHHOC U3MCHCHUC I'CHOMA U CO3JIaHUC TPAHCTI'CHHBIX OpFaHI/ISMOB);

M3Y4YUTh OCO3HAHHBIN BBIOOp Oymyrier mpodecCHoHaNIbHON EeATeTbHOCTH B 00JacCTH OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO3sIIICTBa, MUIIEBOM MPOMBIIUICHHOCTH, YIIIYOWTh IMO3HABAaTENbHBI HHTEpPEC, HAMpPABICHHBIM Ha OCO3HAHHBIA BHIOOp TMpodeccuu u
MIPOJIOJDKEHHE OMOIOTHYECKOTO 00pa30BaHMsI B OPraHU3AIMSIX CPEAHETO TPO(PECCHOHAIIBHOTO U BBICIIIETO 00pa30BaHMS.



[TpenmMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorusy B 11 knacce HeOOXOAUMO OTPa3UTh:

c(hOpMHUPOBAHHBIE 3HAHUS O MECTE U OMOJIOTUYECKOW CHCTEME B COBPEMEHHOW HayKe, B COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTUHE MUpPa, B
MO3HAHUM YCTOMYMBOCTH MPHPOJBI W PA3BUTUH SKOJOTHYECKHX IMPOOJIEeM 4YeJOBEUeCTBA, a TaKKe B BOIpPOCaX IOJJICPKKH PalldOHATBHOIO
MPUPOIONOIB30BaHUS U B PaMKaX IIEHHOCTHOTO OTHOIIEHUS K TPUPOJE, OOIIECTBY, YEIOBEKY , O BKJIAJE€ POCCHUCKHX H 3apYOC)KHBIX YYEHBIX-
OMOJIOTOB B OMOJIOTHIO Pa3BHUTHS;

yMEHHUE BIaJeTh CHUCTEMOM OWOJIOTMYECKHUX 3HAHWH, KOTOpass BKIIOYAaeT B ce0s oOmpeaeieHHe M IOHMMAHUE OCHOBOIIOJATAIOLINX
OMOJIOTMYECKUX TEPMHHOB U TOHATHH (BUI, dKocucTeMa, Onocdepa), Ouonoruueckue Teopun (3Bomonnonnas teopus Y. /lapBuna, cuHTeTHYECKas
teopust Teopun), yuenus (A. H. CepepuoBa — o myrsax u HampasieHus umnepuu, B.M. Bepnanckoro — o OGuocdepe), 3akoHbI (F€HETHUECKOTO
paBHoBecus [x. Xapau u B. BaiinOepra, 3apoabimeBoro cxojactsa K. M. bapa), npasuna (Mmunumyma 1O. JluOuxa, ocHOBHasI MpaMuia SHEPIHH),
runoressl (runoresza « mupa PHK» V. I'unbepra);

YMCHHUEC BJIAACTb MCTOAAMU HAYYHOI'O IIO3HAHHA, HCIIOJb3YCMBbIMU B OMOJIOrNYECKHX HCCIICAOBAHUAX JKHUBBIX OPraHM3MOB U 3KOCUCTEM
(oanaHHe, HU3MCPCHHC, Ha6J'II-OI[eHI/IC, BKCHepHMeHT), MCTOJAaMU MCTO/Ja U OLICHKH aHTPOIIOT'CHHBIX U3MEHEHUM B IIPUPOJIC;

HCIIOJIB30BAHUEC CICAYIONIUX IIPHU3HAKOB: BU/IOB, 6I/IOFCOI_ICHO3OB, 3KOCHCTEM U 6I/IOC(1)epr, CTa6I/IJ'II/I31/Ipy10H_[CFO, ABIKYIICTO U pa3pbIBAOIICTO
€CTECCTBCHHOI'O 0T60pa, AJJIONAaTPpUICCKOIro M CHUMIATPHUYCCKOI0 BHA O6pa3OBaHI/IH, ABVIKYIIUX CHUIJL CHJIOBOM DHBOJIFOIIUM Ha FCHO(l)OHI[e,
HpI/ICHOCO6HeHHOCTI/I OpraHu3MoOB K CpCIe 06I/ITaHI/I$I, qcpeaoBaHus TCII, KpyroBopoTa BCHICCTB U IMOTOKA I'CHEpALlUH B SKOCUCTCMAX

YMCHHUEC TOAACPKHUBATH B3aMMOCBA3M MCKAY IMIPOHCCCAMU 3HSBOJJOLUUU, ABUKYIIHMU CHUJIAMH AHTPOIIOICHE3d, KOMIIOHCHTAMHU PA3JIMYHBIX
OKOCHUCTEM U HpI/ICHOCO6J'IeHI/I$IMI/I K HUM OpPraHUu3MOB;

YMCHHUC BBIABJIATHL OTJIIMYUTCIIBHBIC IMIPU3HAKH KUBBIX CHCTCM, HpI/ICHOCO6JIeHHOCTB BHUIOB K Cpeac O6I/IT3.HI/I$[, a0MOTUYECKUX U OMOTHYCCKHX
KOMITOHCHTOB 5KOCHUCTCMbI, B3AUMOCBA3U OPraHN3MOB B COO6HI€CTBaX, AHTPOITIOTCHHBIX W3MEHEHHI B SKOCHCTEMaxX CBOECH MECTHOCTH,

HCIIOJIB30BAaTh JAaHHBIC apryMCHTEI, 6I/IOJ'IOFI/I‘~I€CKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY JJId A0Ka3aTeJIbCTBa POJACTBA HpC}ICTaBI/ITeJ'Ief/'I Pa3sHbIX
CUCTCMHBIX T'PYIIIIL, B3aHMOCBSI3€ei OpTaHu3MOB U CPCIbL O6I/ITaHI/I${, CANHCTBA YCJIOBCYCCTBA pac, HeO6XOI[I/IMOCTI/I COXPAaHCHUA MHOI‘OO6pa3I/I$I BHUI0B U

OKOCUCTEM B YCJIOBUAX COCYHICCTBOBAHUA IPUPOALI U YCTIOBCUYCCTBA,

YMETh pCIIaTh OMOJIOTMYECKHE 3aa4u, BbIABJIATE MIPUYIUMHHO-CIICICTBCHHBIC CBA3HU MCKIY OMOJIOTHYECKUMH nmponeccaMu M ABJICHUAMU, J1€J1aTh
BBIBO/JIbI U ITPOTHO3bI HA OCHOBAHUHU IMOJTYYCHHBIX PE3YJIBTATOB,

YMETb BBINOJIHATH J1a00paTOpHbIE U MPaKTHUYECKHe padoThl, COOIII0IaTh PpaBuiia IpU paboTe ¢ yueOHBIM U J1abopaTOPHBIM 000PYAOBaHUEM;

YMCHHUE BBIIBUTaTb THUIIOTE3bI, IMPOBEPATH HUX OJSKCICPHUMCEHTAJIBHBIMH METOJAMH, (i)OpMy.]'H/IpOBaTB Oejib HUCCIICA0BAHUSA, AHAJIU3UPOBATH
IMMOJIYYCHHBIC PE3YJIbTAThI U 1CJIaTh BLIBOJBI;



YMCHHC Yy4aCTBOBAThL B yqe6H0'HCCH€HOBaTCHBCKOﬁ pa60Te oo 6I/IOJ'IOFI/II/I, OKOJIOTUHU U MCIHUIIMHC, IIPOBCACHNHN Ha 0ase MIKOJILHBIX HaYy4YHBbIX
O6H_[€CTB, n I'IY6J'H/I‘IHOM BBICTYIINICHUN JOCTUTHYTBIX PC3YJIbTATOB Ha YYCHUYCCKHX KOH(i)CpeHHI/IﬂX;

YMETh OLICHUBAThH TUIIOTE3bl M TEOPUH O NMPOHCXOKICHHUHU JKU3HHU, YEJIOBEKAa U UYEIOBEUCCKOH Pachl, O MPUYMHAX, MOCICACTBHUIX M CIIOco0ax
NpeJOTBPAICHUS U3MEHEHHI B Onocdepe;

U3YYUTHh OCO3HAHHBIN BBIOOp Oymymiel nmpohecCHoHaTbHON NesITeIbHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, TPUPOIOIOIB30BaAHUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPHHAPUH, CEIbCKOTO XO3SHCTBA, IHUINEBOW IPOMBIIUIEHHOCTH, YIIyOJNCHHsS IT03HABAaTEIbHOTO HHTEpeca,
HAIpPaBJICHHOTO Ha OCO3HAHHBIN BHIOOP MpOodeccuu U MPOA0JDKEHHUS OMOJIOrHYECKOro 00pa3oBaHus B OPraHU3aLUAX CPEIHEro NpopeCcCHOHATBHOTO U

BbICLIET0 00pa30BaHUsL. .
TEMATUYECKOE NMJIAHWPOBAHUE

10 KNACC
Ne HasBaHue pa3zesioB ¥ TeM IPOrpaMMbl
n/m

1 BbyoJsiorusa kak Hayka

2 ’KuBble cucTeMbl U UX U3yYeHUE

3 BuoJsiorusa kiaeTku

4 XuMuyeckKasi opraHu3alus KJIeTKH

5 CTpoeHue U QyHKLUHU KJIETKU

6 O6MeH BelecTB U Ipeo6pa3oBaHue SHEPTUH B
Kamepe

7 CnenctBeHHas MHGOpMalLUs U JOCTaBKa ee B
Kamepy

8 Ku3HeHHBbIN UK KJIETKU

9 CTpoeHue U PyHKLIUH OpraHru3Ma

10  Pa3MHOXXeHHe ¥ pa3BUTHE OPTaHU3MOB

11 TeHeTuKa - HayKa O Hac/JeICTBEHHOCTHU U
M3MEHYUBOCTH OPraHU3MOB.

12  3aKOHOMEepHOCTb HaCJIe[,CTBEHHOCTHU

13  3aKOHOMEpPHOCTb U3MEHYMBOCTH

14  T'eHeTuKa 4eJsiOBeKa

15  Cesiekuusi opraHusanui

Bcero

w

KosinyecTBo 4yacoB JyeKTpoHHbIE (HUPpPOBLIE)

KoHTpoJibHBIE [IpakTHYecKue o6pasoBaTe/IbHbIE PECYPChI
paboThI paboThl

0,5

0,5

1,5
1,5
0,5

0,5



Ne Ha3BaHue pa3zesioB U TeEM NIPOTPaMMBI

n/m Bcero
16 BuoTexHoJ1I0TUA U CUHTEeTHYecKasd OM0JI0THUS 4
17  PesepBHoe BpeMd 1
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102

INOYPOYHOE IIVIAHUPOBAHUE

10 KIIACC
Ne Tema ypoka
n/m
1  bBuosiorus kak KOMILJIEKCHas HayKa U KakK 4acThb

10
11
12

COBPEMEHHOT0 001I[eCTBa

’KuBble cucTeMbl U UX CBOMCTBA

BxoaHas KOHTpobHaA paboTa

YpoBHeBasi opraHy3anus >KUBbIX CUCTEM

HCTOpI/IH OTKPbITUA U U3YYE€HUA KJIE€TKH. KineTtouyHas Teopusa

MeTo/ bl MOJIEKYJIIPHOW U KJIETOYHOU GUOJIOTHUH.
[IpakTuyeckas pabora «M3yueHrue MeTOL0B KJI€TOYHOU
6uosioruu (xpomarorpadus, asekrpodopes,
anddepennuanbHoe eHTpUudyruposanue, [1P)»
XMMHUYECKUN COCTaB KJIETKHU

MuHepasibHbIe BelljeCTBa KJIeTKH, UX OH0JIoruyecKasi poJjb

OpraHuyeckue BellleCTBa KJIeTKU — 6esiku. JlJabopaTopHasi
paboTta «O6HapyxeHUe 6eJIKOB C TOMOILbI0 KaYeCTBEHHBIX
peakumn»

CBoiicTBa, k1accudukanus U GyHKIUU OeJIKOB
OpraHuveckue BelleCTBA KJIEeTKU — YTJIeBO/bl
OpraHuveckue BelleCTBA KJIEeTKH — JIUIU/ bl

HykneunoBbie kucaoThl. JHK u PHK. JlabopaTopHas pa6oTa

KosinyecTBO 4acos

JnekTpoHHbIEe (LUPPOBLIE)

KoHTpoJibHBIE [IpakTuyeckue obpasoBaTesIbHbIe PeCypChl
paboThl paboThI
0 13
KoJsinyecTBO 4acoB Jlata  JyieKTpoHHbIe UPPOBbIE
Bcero KoutposibHble [lpakTuyeckue H3YIEHHA obpasoBaTesIbHbIE
paboThI paboThI pecypchl
1
1
1
1
1 0.5
1
1
0.5
1
1
1
1 0.5



Ne Tema ypoka KosinyecTBO 4acoB Jata  JnekTpoHHbIe [UPPOBbIE

n/m Bcero KouTtposibHble [lpakTuyeckue H3YTCHHA obpasoBaTesbHbIe
paboThI paboThI pecypchbl

(<I/ICCJIE,CLOBaHI/Ie HYKJIEMHOBBIX KHCJIOT, BbIJ€JICHHBIX U3
KJIETOK PAa3/JIMYHbIX OPTaHU3MOB»

13 Crpoenue u pyHkuu AT®D. [lpyrue Hyk1eo3uaTpUdochaThbl 1
(HT®D)

14 CexBenupoBaHue [JHK. MeTo bl reHOMHUKHY, 1
TPAaHCKPUNITOMHUKH, IPOTEOMUKHU

15 KonrponrsHas pabora MonekymnsipHbIil ypoBEeHb

16 MeToAbl CTPYKTYPHOU 6M0JIOTUU THIbI KJIETOK. 1

[IpokapuoTHhyeckas KiaeTKa 1

17 CrpoeHue saykapuOTUUECKOU KJIeTKH. [I[pakThyeckas paboTta 1 0.5
«3yyeHHne CBOMCTB KJI€TOUHOU MeMOpaHbI»

18 TloBepxHOCTHBIN annapaT KJIeTKHU 1

19 OpHoMeMOpaHHbIe OpraHOU/Ibl KJIETKU. [IpakTHUecKas 1 0.5
paboTa «M3y4yeHue IBMKEHUS LIUTONJIa3Mbl B paCTUTEJbHbBIX
KJIETKax»

20 TlosyaBTOHOMHBIE OPraHOU/bI KJIETKHW: MUTOXOH/ZPHY, 1 0.5

niactu/ibl. JJabopaTtopHas pabota «MccienoBaHue
IJIA3MOJIM3a U JIeMJIa3M0JIM3a B PACTUTEJbHBIX KJIeTKaX»

21 HemeM6paHHbIe OpraHOUAbI KJIETKH 1
22 CrpoeHue U QyHKLUH AApa 1
23 CpaBHHUTeJIbHAd XapaKTepPUCTHUKA KJIETOK 3YKapUOT. 1 0.5

JlabopaTopHas pa6oTta «M3ydyeHre CTpOEHUS KJIETOK
Pa3JIMYHBIX OPraHU3MOB»

24  AccUMUIAALMA U JUCCUMUJIALUA — JiBE CTOPOHBI 1
MeTabosin3ma. Tunbl o6MeHa BelecTB. JlTabopaTopHasi
paboTa «M3yyeHre KaTaIUTUUECKON aKTUBHOCTU pepMEeHTOB
(Ha mpuMepe aMuIa3bl UK KaTasiasbl)»

25 ®epMeHTATUBHbIN XapaKTep peaKLui KJIeTOYHOT 0 1 0.5
MeTabosM3Ma. JlabopaTopHas pabora «HM3yuyeHue
dbepMeHTaTUBHOTO pacllelneHus NepoKcr/ia BoAopo/ia B



Ne Tema ypoka KosinyecTBO 4acoB Jata  JnekTpoHHbIe [UPPOBbIE

n/m Bcero KouTtposibHble [lpakTuyeckue H3YTCHHA obpasoBaTesbHbIe
paboThI paboThI pecypchbl

pacTUTEJbHBIX U ’KUBOTHBIX KJIETKaX»

26 beskHu-aKTUBATOPHI U 6EJTKU-UHTUOUTOPDI 1

27 ABTOTpOQHBIN TUI OOMeHa BelleCTB 1

28 ®orocuHTe3 1

29 XemocuHTe3. JlabopaTopHas paboTa «CpaBHeHMe NIPOLECCOB 1 0.5
doTocHHTE3a U XeMOCUHTE3a»

30 AHa3’po6Hble opraHu3Msbl. Busbl 6poxeHus. JlabopaTopHas 1
paboTta «CpaBHeHMe NPOLLECCOB OPOXKEHUS U [IbIXaHUS»

31 AspoGHble OpraHM3Mbl. JTalbl 3HEPreTUYECKOr0 06MeHa

32 JHeprus MeMOpaHHOTO rpajueHTa NpoToHOB. CuHTe3 AT®: 1
paboTa npoToHHOU AT®-cuHTa3bI

33 Peakuuu MaTpU4YHOIr'O CHHTE3a 1

34 TpaHckpunuua — MaTpudHbiv cuHTe3 PHK 1

35 TpaHcasuYs U eé 3Tanbl 1

36 KoaupoBaHue aMUHOKUCIOT. Posib prubocoM B GUOCUHTE3E 1
besika

37 OpraHusayus reHomMa y NpoKapuoT U 3YKapUOT 1

38 MoseKyapHbIe MEXaHU3Mbl 3KCIIPECCUU T'€HOB Y 3YKapuOT

39 Bupycbl — BHeKJIeTO4YHble GOPMbI )KU3HU U 00JIUTaTHbIE 1 0.5
napasurtsl [IpakTuyeckas pabora «Co3anue Moenu
BUpyCa»

40 BupycHble 3a60JieBaHUs YeJI0BEKA, )KUBOTHbBIX, pACTEHUH 1

41 HaHOTEXHOJIOTHMH B OMOJIOTUU U MeJHLIMHE 1

42 JKu3HeHHBbIN IIMKJI KJIEeTKU 1

43 MaTtpuunbi¥ cuHTe3 JHK 1

44  XpomocoMmbl. JlabopaTopHas pa6oTta «M3yyeHue xpomocom Ha 1 0.5
rOTOBBIX MUKpOIIpenapaTax»

45 JleneHue KJI€TKH — MHUTO3 1

46 Tunbl kieToK. KapyuokuHe3 M IUTOKHUHeE3. JlTabopaTopHasi 1 0.5



47
48
49

50

51

52
53
54
55

56
57
58
59
60
61
62
63
64

65
66
67

Tema ypoka

pa6oTa «HabsoieHre MUTO3a B KJIETKaX KOHYMKA KOpeIIKa
JiyKa (Ha roTOBbIX MUKpOIpenaparTax)»

Perynsauus »KkN3HeHHOTO [IUKJ/IA KJIE€TOK

KoHTposibHaa paboTta «KneTouHbli ypoBeHb»

OpraHu3M Kak eiUHOe Llejioe  TKaHU pacTeHUU
JlabopaTopHas paboTa «M3yyeHue TKaHel pacTEHUN»
TkaHM )XUBOTHBIX U YesioBeKa. JlJabopaTopHasa paboTta
«3ydyeHue TKaHeW KUBOTHBIX»

Opranbl. CucteMbl opraHoB. JlabopaTopHasi paboTa
«H3yyeHHe OpraHOB IBETKOBOT'O pacTeHHUsI»

Omnopa Tesia OpraHU3MoOB
JBU>KeHue OpraHu3MoB
[IuTanve opraHusMoB

[InTaHWEe TO03BOHOYHbBIX >KUBOTHbBIX. HI/II_U,eBapI/ITe.HbHaH
CHUCTEMa YeJIOBEKa

JlbIxaHVe OpraHu3MoOB

JlbIxaHYe T0O3BOHOYHBIX KMBOTHBIX U YeJIOBEKa

TpaHcnopT BelecTB y OpraHM3MOB

KpoBeHoCHas cucTeMa 03BOHOYHBIX }KUBOTHBIX U YeJIOBeKa
BoeiziesieHne y opraHnusmoB

3alyTa y OpraHu3MoB

MMMyHHad cucTeMa 4yeJsloBeKa

Pa3paXxuMoCThb U peryianusa y opraHu3sMoB

FYMOpaJIbHaH peryadanuda U SHAOKPpUHHAA CUCTEeMa
JKHUBOTHBIX U Y€JIOBEKA

@®opMbl pa3MHOXEHHSI OPraHU3MOB
[TosioBO€E pa3sMHOXKeHUEe
Melio3s

Bcero KoHTpoJsibHBbIE

e S S S Y [ S O Y

—_

KosinyecTBO 4yacos JlaTa

paboThI

[lpakTuyeckue H3YyIEHHUA
paboThI

0.5
0.5

0.5

JyieKTpoHHbIE [UPPOBbIE
obpasoBaTeJsbHble

pecypchl



69
70
71

72

73
74

75

76
77
78

79
80
81
82
83
84

Tema ypoka

['ameToreHne3. 06pa3oBaHUe U pa3BUTHE MOJIOBBIX KJIETOK.
JlabopaTopHas pa6oTa «HM3ydyeHHe CTpOEHUS MOJIOBBIX
KJIETOK Ha FOTOBBIX MUKpOIpenapaTax»

WupuBuyanbHOe pa3BUTHE OPraHU3MOB — OHTOTeHe3
3akJ/1a/ika OpraHoB U TKaHeH M3 3apO/bIlIeBbIX JUCTKOB

PocT u pasBuTHE )XUBOTHBIX. JIJabopaTopHas paboTa
«BpIiBJIeHNEe TPU3HAKOB CXO/CTBA 3apO/bllliel T0O3BOHOYHbBIX
YKUBOTHBIX»

PasMHO>eHUe 1 pa3BUTHe pacTeHul. JlJabopaTopHas paboTa
«CTpoeHWe OpraHoOB pa3MHOXKEHHS BBICIIUX PACTEHUN»

I/ICTOpI/IH CTAaHOBJIEHUA U Pa3BUTHA Fr€HETUKHU KdK HAYKH

OCHOBHbI€e NOHSATHS U CHMBOJIbI TeHEeTUKHU. JlabopaTopHas
pab6oTa «/lpo3odusia Kak 06’ bEKT reHeTHUYECKUX
HUcCaeJOBaHUN»

3aKOHOMEpPHOCTH HaCIeJ0BaHUsI TPU3HAKOB.
MoHoru6puiHoe ckpeluBaHue. [I[pakTuyeckast pabora
"WU3y4eHue pe3ybTaTOB MOHOTUOPHU/AHOTO CKPEIIUBaHUsA Y
Jpo3odubr”

[JuTo/sIorM4eCcKre OCHOBbI MOHOTUOPHUAHOTO CKPe[HBAHUS
AHanusupymolee ckpeluBaHue. HenosiHoe JoOMUHHUpPOBaHUE

JAurubpuaHoe ckpeliuBaHue. [IpakTuyeckas paboTa
«H3yyeHue pe3yIbTaTOB AUTUOPUHOTO CKPEIUBaHUA ¥
Ap030HUIbI»

[{uTosI0TUYeCKHEe OCHOBBI JUTUOPHUAHOTO CKpelMBaHHUA
CuenJieHHOe HacJaeOBaHWE IPHU3HAKOB

XpoMOCOMHas Teopus HaclaeACTBEHHOCTHU

'eHeTHKa noJia

KoHTposbHas paboTa « UuTosornyeckme ocHOBbI reHETUKNY

['eHoTHI KaK eJIOCTHad CUCTEMaA . ['eHeTUYecKUM KOHTPOJIb
Pa3BUTHUA paCTEHHﬁ, ’KHNBOTHBIX K 4YeJIOBEKA

Bcero KoHTpoJsibHBbIE

—_

| Y

KosinyecTBO 4yacos JlaTa

paboThI

[lpakTuyeckue H3YyIEHHUA
paboThI

0.5

0.5

0.5

0.5

0.5

0.5

JyieKTpoHHbIE [UPPOBbIE
obpasoBaTeJsbHble

pecypchl



85
86
87

88

89

90

91

92
93

94

95

96

97

98

99

Tema ypoka

HM3MeH4YUBOCTb NPU3HAKOB. BUAbI U3MEHYUBOCTU
MoavdurkalMoHHasi U3MEHUUBOCTb

BapuanoHHbI{ psij U BapyualMOHHAs KpUBas.
JlabopaTopHas paboTa «HccienoBaHre 3aKOHOMEPHOCTEN
MOAMPUKALLMOHHON U3MeHYUBOCTH. [locTpoeHne
BapHalMOHHOTIO PsA/ia U BApUALLMOHHOU KPUBOW»

[eHOoTHMNIMYECKast UBMEHYUBOCTh. KoOMOMHaTHBHAas
HN3MEHYHUBOCTb

MyTanroHHas U3MeHYUBOCTD. [IpakTHyeckas paboTa
«MyTauuu y po3o¢uibl (Ha roTOBBIX MUKpOINpenapaTax)»

3aKOHOMepHOCTI/I MYTALlMOHHOTI'O ITponecca. JnureHeTUkKa u
3IIMIreHOMHKa

['eHeTHKa yesoBeKa. [IpakTudeckas paborta «CocTaBjieHre U
aHaJ/Inu3 pOJO0CJIOBHOMU»

MeTo bl MEAUIIMHCKON FT'€HETHKHU

3HayeHUe MeIMLIMHCKOU T€eHETUKY B MPeJOTBPAILlEHUU U
JledeHHH reHeTH4YeCcKHUX 3ab0/ieBaHUH YeJloBeKa

OcHoBHbIe NOHATHUSA cesieKIUU. JJabopaTopHas paboTa
«M3ydeHre COPTOB KyJIbTyPHBIX paCTEHUH U TOPOJ
JIOMaIIHUX KUBOTHBIX»

MeTo/bl cesieKIIMOHHOUM paboThl. JlTabopaTopHas paboTa
«3yyeHne MeTO|0B CeJIEKLIMU paCTeHUN»

JlocTrKeHUs CeJIEKLIMU paCTeHUX U YKUBOTHBIX.
[TpakTuyeckast pa6ota «[I[puBHBKa pacTeHUN»
CoxpaHeHUe, U3yYeHUE U UCII0JIb30BaHHE T€HETUYECKUX
pecypcoB

BuoTexHO0/10TMs KaK HayKa U 0TpacJb NPOU3BO/ICTBA.

[IpakTHyeckas paboTa «M3yueHre 0O'bEKTOB
OUOTEXHOJIOTUN»

MpomeskyToyHan aTTecTauma KoHTponbHas paboTa

KosinyecTBO 4yacos JlaTa

Bcero KoHTpoJsibHBbIE
paboThI

[lpakTuyeckue H3YyIEHHUA
paboThI

0.5

0.5

0.5

0.5

0.5

0.5

JyieKTpoHHbIE [UPPOBbIE
obpasoBaTeJsbHble

pecypchl



Ne Tema ypoka KosinyecTBO 4acoB Jata  JnekTpoHHbIe [UPPOBbIE
n/m Bcero KouTtposibHble [lpakTuyeckue H3YTCHHA obpasoBaTesbHbIe
paboThI paboThI pecypchbl

100 OcHOBHbIe HallpaBJIeHUs] CHHTEeTUYeCKOM 6M0JIOTUH 1
XpoMocoMHasi ¥ reHHasl UHXXeHepus 1

101 MeauiuuMHCKHE OMOTEXHOJIOTHH 1
1

102 Pe3sepBHbIX ypoK. [loBTOpEeHME, 0600111eHUE, CUCTEMATH3ALMSA
3HAaHUU

102 0 13.5

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME



