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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma no yuebnomy npenmety "buonorus” (manee - Ouonorus) Ha ypoBHE cpeqHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @eneparuny, ®I'OC COO, Konuenmuu npenogaBaHus
yueOHoro npeamera «buonorus» U OCHOBHBIX MOJIOKEHUN (henepanbHOl paboueil mporpaMMbl BOCITUTAHUS.

VYuebnsiii npeamet «buosorusy yriayonéanoro ypoHs nzydenus (10—11 kiracchbl) sSiBIsS€TCS OJJHUM M3 KOMIIOHEHTOB MPEIMETHON 00J1acTH
«EctectBeHHO-HayuHble TIpeaMeThiy. CornacHo monoxeHusm PI'OC COO mpodunbHbie ydeOHBIE MPEAMEThI, U3ydaeMble Ha YTIyOIEHHOM
YPOBHE, SBJISIOTCA criocoOoM muddepeHranny o0y4eHns: Ha ypoBHE CpeTHEr0 001ero oopa3oBaHus U MPU3BaHbl 00ECTIEYUTh TPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOILIMM, CPETHUM OOIINM, CPEHUM MPOo(ecCHOHANbHBIM U BBICIIUM 00pa3oBaHHeM. B To ke BpeMs KaKIblid U3 3TUX Y4eOHBIX
MIPEeIMETOB JIOJKEH ObITh OPUEHTUPOBAH HAa MPUOPUTETHOE pelIeHre 00pa30BaTeNIbHBIX, BOCIUTATEIbHBIX U PA3BUBAIOLIUX 33]1a4, CBA3AHHBIX C
npodopueHTaIel O00ydYaloOMMXCsl W CTUMYJIMPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH HAayyHOTO 3HAHUS, CBS3aHHOTO C OHOJOTHEH,
MEIHUIMHOM, SKOJIOTHEMN, IICUXOJIOTUEN, CIIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamery "buonorus" maér mpencraBieHue O LENH U 33Jadax U3ydeHHus ydeOHoro mpenmera «buomorus» Ha
yriyOn€HHOM YpOBHE, OIpeleisieT 00s3aTeNbHOe (MHBApUAHTHOE) MPEeIMETHOE COAep)KaHHe, €ro CTPYKTYpUPOBaHUE IO pa3lieiaM M TeMaM,
pacmpesielieHue 10 KJaccaM, pPEeKOMEHAYET IOCIEI0BaTeIbHOCTh H3Y4YeHHMs Y4YeOHOro marepuayiia ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKKM y4eOHOTO Ipoliecca, BO3PACTHBIX 0cOOEHHOCTEH oOydwarommxcs. B mporpamme mo Ononoruu peann3oBaH
MPUHIMI TPEEMCTBEHHOCTH C H3y4eHHEM OHOJIOTMM Ha YypPOBHE OCHOBHOTO o0miero oOpa3oBaHus, Omarojiapsi 4emy HpocMaTpuBaeTcs
HAMpPaBIIEHHOCTh Ha TMOCIEAYIOUIee pPa3BUTHE OMOJOTHYECKHX 3HAHWI, OpPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIUICHUS, MPEJCTaBICHUH O 3J0pOBOM 00pa3e JKHW3HH, Ha BOCIHTAHHE OEPEeKHOrO0 OTHOLICHHS K
OKpY’Karole mpupoaHou cpene. B mporpamme mo OMOIOTHM TakkKe MOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeamera «buosorus» B peanu3anuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBbIM JMYHOCTHBIM, METANPEIMETHBIM U IpPEIMETHBIM pe3yjibTaTaMm OOydeHUs U B (HOpPMHUpPOBAHHUU
OCHOBHBIX BHMJIOB Y4eOHO-IIO3HABATEIbHOM NEATENFHOCTH 00yYaroIUXCcs 10 OCBOCHHMIO COAEP)KaHUs OMOJIOrHyeckoro oOpa3oBaHUs HAa ypOBHE
CpeaHero o01ero oopa3oBaHusl.

VYu4eOHublii npeamer «buonorus» Ha yYpoBHE cpenHero oouiero oOpa3oBaHHMs 3aBepllaeT OMOJIOrMYecKoe oOpa3oBaHHE B IIKOJIE H
OPUEHTHPOBAH Ha pacIIMpeHHe U yriyOJieHHe 3HaHWi oOydaroumxcs O >KUBOM INMPHUPOJAE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOM OHOIOTrHH,
SMOPHOJIOTUU ¥ OUOJOTHH PAa3BUTHUS, TEHETUKHU, CETEKIIMH, OMOTEXHOIOIUH, BOJIFOLIMOHHOTO YUEHUS U HKOJIOTHH.

N3yuenne ydyeOHoro mpenmera «buosorus» Ha yriyOJIeHHOM YpPOBHE OPHUEHTHPOBAHO HA MOATOTOBKY OOYYAIOLIMXCS K MOCIEIYIOUIEMY
MOJIyYE€HHUI0 OMOJIOTHUYECKOro o0pa3oBaHMsS B By3ax M OpraHM3alMsIX CpelHero npodeccruoHalbHOTO oOpa3oBaHus. OCHOBY €ro cojep:kaHus
COCTaBJISIET cHCTeMa OMOJOTMYECKMX 3HAHUM, MOJYYEHHBIX MPH HU3YYEHHH OOYYalOIIMMHUCS COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3zesioB
OMOJIOTMU Ha YpOBHE OCHOBHOro obmiero odpaszoBanus, B 10—11 kmaccax 3TH 3HaHMS MONY4aroT pa3BUTHE. Tak, pacHIMPEeHbl M YTIyOJieHbI
OMOJIOTMYECKHE 3HAHHS O PACTEHUSX, KHUBOTHBIX, TpHOax, OaKTepusX, OpraHU3Me yelloBeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH, JOMOTHUTEIHHO



BKJIIOYEHbl OMOJIOTMYECKHE CBEIEHHMS MPUKIAJAHOTO M IOMCKOBOIO XapakTepa, KOTOpPbleé MOXKHO HCIOJb30BAaTh KAaK OPUEHTHUPBI JUIS
nocjenyomero Beibopa npodeccun. Bo3moxHa Takke MHTETpanus OMOJOTHYECKUX 3HAHMM C COOTBETCTBYIOIIMMH 3HAHUSMH, MOTYYEHHBIMU
00y4aroIUMHUCS MPH U3Y4EeHUH (PU3HKH, XUMUH, Teorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMmsl 1o yueOHOMy npeamety "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIN MOIXObI K U3YYCHHUIO
ouosioruu. CorjaacHo UM, U3y4yaroTcs CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPTraHU3alMM, 3BOJIIOLUU
OpPraHUYeCcKOro Mypa Ha 3emiie, COXpaHEHHs OMOJIOrMYecKOro pasHooOpasus rutaneTsl. Tak, B 10 kimacce u3y4aroTcs OCHOBBI MOJICKYJISIPHOUM U
KJIETOYHOM Ouojoruu, 3MOpPHONOTMHM U OWONOTHHM pa3BUTHS, TEHETUKA W CENCKIUH, OHOTEXHOJOTHH W CHHTETUYECKOH OMOJIOTHH,
aKTYaJIM3UPYIOTCS 3HAHUS 00ydaroluxcs 1Mo 00TaHUKE, 300JI0I'MH, aHATOMUH, (U3uoIoruu yenoseka. B 11 kitacce u3ydarorcs 3BOJIOLUOHHOE
yueHHe, OCHOBBI 3KOJIOTHH U Y4eHue o duocdepe.

VYuebublil npenmer «buonorus» npusBaH 00€CIIEYUTh OCBOCHHE O0YJAIOIIUMUCS OMOJIOTUYECKUX TEOPHI U 3aKOHOB, UAEH, MIPHUHLIUIIOB U
MIPaBUJI, JIKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, 3HAHUK O CTPOSHUH, MHOT000pa3HHu U OCOOCHHOCTSAX KIIETKH,
OpraHusMma, IMONYJISLINK, OHUOLIEHO3a, SKOCHCTEMbI, O BBIJAIOUIMXCS HAYYHBIX JOCTHXKEHHSIX, COBPEMEHHBIX MCCIIEJOBAHUSAX B OHOJIOTHH,
IPUKIIQJHBIX acleKTaX OMOJIOTHYECKUX 3HAaHWM. [l pa3BUTHA M NOJAep)KaHUs HHTepeca 00ydaromuxcs K OMOJIOrMM HapsAy CO 3HAaUUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepuajia B COICpPKAHUU NPOTPaMMBI 1O OMOJIOTHH TPEIyCMOTPEHO 3HAKOMCTBO C WCTOPHEH CTAaHOBJICHUS U
pasBUTH TOW WM WHOH 00JacTH OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B PEUICHHE BAKHEUITNX OWOJIOTHUECKUX H
HKOJIOTUYECKUX MTPOOIIEM.

Ienp m3yuenust yuebHoro mnpeamera «buosiorusi» Ha yriayOJ€HHOM YpOBHE — OBJIJICHHE OOYYaIOUIMMMCSA 3HAHMSIMU O CTPYKTYpPHO-
(YHKLIMOHAIBLHON OPraHU3alM KUBBIX CUCTEM Pa3HOT0 paHra U NpuoOpeTeHre YMEHUH UCII0Ib30BaTh 3TU 3HAHUS B (POPMHUPOBAHUHU UHTEpECa K
ornpeaenéHHol o0aacTu MpodeccCuoHaTbHON JesTeNIbHOCTH, CBA3aHHOM C OMOJIOTHEH, WM K BBIOOPY yuyeOHOro 3aBelleHUs JJIs MPOAOJIKEHUS
O1oI0rN4YecKoro o0pa3zoBaHusl.

JlocTrKeHue 1eNu u3ydeHust yueoHoro npenmera «buonorus» Ha yriry0aEHHOM ypoBHE 00€CIeUMBAETCs PELICHUEM CIeIYIOIINX 3a/1a4:

OCBOEHHE O00YYarOIMIMMUCS CHCTEMbl OMOJOIMYECKUX 3HaHUI: 00 OCHOBHBIX OMOJOIMYECKHX TEOPHSAX, KOHUEMNIUAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TMpaBWIaX, COCTABJIAIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KAapTHHY MHUpPA; O CTPOEHUH, MHOrooOpasuu H
OCOOCHHOCTSIX OMOJIOTMYECKHX CHCTEM (KJIE€TKa, OpraHu3M, MOMYJSIUs, BHJ, OHOreolneHo3, Ouocdepa); O BBINAIOIIUXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEJOBAHUAX B OMOJIOTUY;

O3HAKOMJIEHHE OOY4YaIoOUIMXCS C METOAAMHU TIIO3HAHUS JKUBOW TMPUPOJBI: HCCIEAOBATENLCKUMHU METOJaMHM OHMOJIOTMYECKUX HayK
(MONEeKynspHOH M KIJIETOUYHOM OMOJOrHH, SMOPHUONOrMM W OWOJIOTMM Pa3BUTHUS, T€HETHKU U CEJIEKIMH, OMOTEXHOJOTMU U CHUHTETHUECKOH
OMOJIOTHH, NAJEOHTOJIOTUH, SKOJIOTHH); METOJJaMU CAMOCTOSATEIBLHOTO MPOBEIEHUSI OMOIOTMUYECKUX HCCIeI0BaHUN B J1aOOpaTOPUH U B IPUPOJIE
(HabiroieHre, U3MEepeHHe, SKCIIEPUMEHT, MO/IEIMPOBAHNUE);



OBJIaJIcHHE OOYyYaIOUIMMUCS YMEHUSMU: CAMOCTOSATEIbHO HAXOJIWUTh, AHAIM3UPOBATh M HCIOJB30BaTh OMOJOTHYECKYIO HH(POpPMAIUIO;
MOJIb30BaTbCsl  OMOJIOTMUECKOW TEPMHHOJIOTHEH W CHMBOJIMKOM; yCTaHAaBIMBATh CBSI3b MEXKAY pa3BUTHEM OWOJIOTHM W  COIMAIBHO-
HSKOHOMHYECKUMH U HKOJIOTHUECKUMH MPOOIEMaMH YeJIOBEUECTBA; OIICHUBATH TIOCIIECTBUS CBOCH JESITEIBHOCTH IO OTHOIIECHUIO K OKPYKaroIei
MPUPOAHON cpelle, COOCTBEHHOMY 3/I0pPOBBIO M 3JIOPOBBIO OKPYXKAIOUIMX JIFOJIeH; OOOCHOBBIBAaTH U COOJIOJATh MeEpbl MPO(UIAKTUKU
MH(EKIMOHHBIX 3a00JeBaHuil, IpaBUIIa MOBEACHUS B IPUPO/IE U o0ecrieueHrs 6€30MacHOCTH COOCTBEHHOM JKU3HEIEATEIbHOCTH B UpE3BbIYaiHbIX
CUTYyalUsAX MPUPOTHOTO U TEXHOI'CHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAYYHbIE OTKPBITUS B 00JIaCTH OHOJIOTHH;

pa3BuTHE y 00y4aromMXCs MHTEIUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEW B INPOLIECCE 3HAKOMCTBA C BBLIAIOUIMMHUCSA OTKPBITUSMH U
COBPEMEHHBIMU HCCJIEIOBAaHUSMHU B OMOJIOTHH, PEIIaeMbIMU €0 MPOOJIeMaMU, METOJO0JIOTHEH OHOJOTHYEeCKOro HCCIeIOBaHUS, MPOBEACHUS
AKCIIEPUMEHTAJILHBIX UCCIEA0BaHUMN, pelIeH s OMOJIOTUYECKUX 3a/1a4, MOAECTUPOBAaHNS OMOJOTHYECKHX O0BEKTOB U MPOLIECCOB;

BOCIIUTAaHHE y OOYYArOIIMXCS HEHHOCTHOTO OTHOIIEHUS K JXMBOW TNPHPOJNE B LIEJIOM MU K OTACIbHBIM €€ O0bEeKTaM M SIBJICHUSM;
(bopMHpOBaHKE SKOJIOTMYECKOM, T€HETUYECKON T'pPaMOTHOCTH, OOMIeH KYJIbTYpbl MOBEIEHHS B NPUPOC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

npruoOpeTeHrue 00yJaroIIMMUCS KOMIIETEHTHOCTH B PAllMOHAJILHOM IPHUPOJIONOIB30BAaHUU (COOIOCHNE MPaBWJ MOBEICHUS B MPUPO/IE,
OXpaHbl BHJIOB, JKOCHUCTEM, OHOC(EpBhI), COXPAHCHHH COOCTBEHHOTO 3J0POBBS M 3J0POBBS OKPYKAIONIMX JIOACH (COOMIOIeHUS Mep
npodMIaKTUKN 3a00JeBaHui, oOecrieueHue 0e30MacCHOCTH >KU3HEICSITEIBbHOCTH B UPE3BBIYAWHBIX CHUTYAIUSX MPHUPOJHOTO M TEXHOT'€HHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUSI OMOJIOTHYECKUX 3HAHUI U YMEHHI B TOBCEHEBHOMN KU3HMU;

CO3/IaHH€ YCJIOBUM [IJI1 OCO3HAHHOTO BBIOOpa OOY4YAIOIIMMHUCS WHIWBUIYaJbHOM OOpa30BaTEIbHOM TPAaGKTOPUU, CIIOCOOCTBYIOIIEH
MocIeAyIoIEMY MpodeccuoHaIbHOMY CaMOOIPEIEICHHIO, B COOTBETCTBUU C MHAWBH/IyaJIbHBIMU HHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO6m1ee ynco 4YacoB, OTBEJICHHBIX HAa M3yUeHHUE OMOJIOTUN HA YIIIYOJICHHOM ypOBHE CpefaHero oomero oopasoBanus, cocraniseT 204 yaca:
B 10 xmacce — 102 vaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Hezemio).

OT00p OpraHm3alMOHHBIX (OPM, METOJOB U CPEACTB OOydeHHUs OMOJIOTMU OCYLIECTBISETCA C Y4€TOM CHeUM(UKH €ro CoJepKaHus U
HaNpaBJICHHOCTH HA MPOI0JKEHNE OMOJIOTHYEeCKOro 00pa3oBaHus B OpraHU3alMAIX CpeHero Npo(ecCHOHAIbHOTO U BBICIIEr0 00pa30BaHMUs.

OO0s13aTeNIbHBIM YCIOBUEM ITPU 00Y4eHUH OMOJIOTHUHN Ha YIIyOJIEHHOM YpOBHE SIBJISIETCS MTPOBEJIEHUE JIA0OPATOPHBIX U MPAKTUYECKUX PabOT.
Taroke ydacTre 00yJaroImuXxcs B BBIMOJHEHHH MPOSKTHRIX U Y4eOHO-HCCIIEI0BATENBCKUX PAdOT, TEMATHKA KOTOPBIX OMPENENIeTCs yIUTeIeM Ha
OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Copep:kaHue MporpaMMsl, BbIZICIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY rocyAapcTBEHHOM ntoroBoii artecranuu (I'MA).

Tema 1. buojiorusi Kak HayKa

CoBpemenHass Ouonorusi — KOMIUIEKCHas Hayka. Kparkas umcropusi pa3BuUTHs Ouoioruu. buonornyeckne HayKd W H3ydaeMble UMHU
npo6aembl. DyHIaMEeHTAIbHBIE, TPUKJIaIHbIE ¥ TOMCKOBbIE HAYYHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosorud B (HOPMHPOBAHMH COBPEMEHHOH €CTeCTBEHHO-HAy4yHOW KapTuHbl mupa. [Ipodeccuu, cBsizaHHble ¢ OHOJIOTHEH.
3HaueHue OUOJIOTHH B MIPAKTUYECKON ACSITEIFHOCTH YeNIOBEKa: MEUIIMHE, CEIbCKOM XO035IIICTBE, MPOMBIIIIIEHHOCTH, OXPaHE MPUPOIBL.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseit, I'. Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, U.
N. Meunukos, H. 1. BaBuiios, H. B. Tumodees-PecoBckuid, JIxk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OHONOTHH C APYTUMHU HayKamuy, «CrcreMa OMOJOTHYECKUX HAYK).

Tema 2. ’KuBble ccTeMbI U UX U3yYeHUE

XKuBble cuctembl Kak npeaMmer u3yueHus Ouosiornu. CBOMCTBAa >KMBBIX CHUCTEM: €AMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTh U
LEJOCTHOCTh, CIIO)KHOCTb M YIOPSAJOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHu3alusi, CaMOBOCIPOM3BEIECHUE, pa3IpaKUMOCTh,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YPpOBHM OpPraHU3aIMy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIHN, MOMYISIHOHHO-BUI0BOM, YKOCUCTEMHBIN
(buoreonenoruueckmii), O6uochepusrii. I[lpoueccel, mpoucxonsnme B KUBBIX cucTeMax. OCHOBHBIC NMpU3HAKKU >KHBOro. JKu3HBb Kak Qopma
CyllecTBOBaHMs MaTepuu. Hayku, n3ydaroiine )KuBble CUCTEMbI Ha pa3HbIX YPOBHAX OpraHU3aliH.

N3ydenne >xuBbIX cucteM. Metoasl Omonornyeckoil Hayku. HaOmroneHue, m3MepeHHe, SKCIEPUMEHT, CHCTEMaTH3allvs, METaaHallu3.
[TonsiTue o 3aBucMMON M He3aBUCHUMOWN mnepeMmeHHOM. [lmanmpoBanue skcnepumenrta. [locraHoBka m mpoBepka runote3. HyneBas rumoresa.
[TonsTue BeIOOpKM M €€ nOocTOBEpHOCTh. Pa3Opoc B Ouonornueckux AaHHbIX. OlIEHKa JOCTOBEPHOCTU IOJYYEHHBIX pe3yJabTaToB. [IpuyuHbI
VCKa)XCHMS PE3yJbTaTOB HKCIIEpUMEHTA. [IoHsATHE CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabnuier 1 cxembl: «OCHOBHBIC TIPU3HAKHU KU3HUY», «buonorndyeckue cuctemMbl», «CBONCTBA KUBOU MaTepum», «YpOBHU OpTaHU3AlNU
XKUBOM NpHUpoabD», «CTPOEHHE XKUBOTHOM KIIETKM», «TKaHU JKMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OpraHu3Ma», «bHoreoneHosy,
«buocdepay, «MeToIbl U3YISHUS KUBOH TPUPOIBI».

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE JUIsl TPOBECHUS HAOII0ACHUH, H3MEPEHUH, SKCIIEPUMEHTOB.



IIpakTHyeckast padora «licronb30BaHNUE Pa3IUYHBIX METOAOB IPU U3YYEHUU KUBBIX CUCTEM).

Tema 3. Buosorus Kierku

Kretka — cTpykTypHO-(DYHKIIMOHATIbHAS SAMHHIIA )KUBOTO. icTopust oTkpeiTUs KieTku. Paboter P. I'yka, A. JleBenryka. Knerounast reopus
(T. lIBanH, M. IIneitnen, P. Bupxos). OCHOBHBIE ITOJI0KEHUSI COBPEMEHHOHN KJIETOYHOW TEOPUH.

MeToapl  MOJEKYJISAPHOM U KIETOYHOM OWMONOTMH: MHUKpPOCKOMMs, Xpomarorpadus, 3iekTpodope3, METoJ MEYEHbIX aTOMOB,
muddepeHManbHOe UEHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @ UKCUPOBAHHBIX KAemoK. IEKTPOHHAs MHUKPOCKOIHSI.
Kongoxanvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemoHcTpauuu

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

TaOmuis! u cxeMmbl: «CBETOBOM MUKPOCKOI», «JIEKTPOHHBIN MUKpOCKO», «McTopus pa3BUTUS METOOB MUKPOCKOIIUM.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIpENnapaThl pACTUTEIbHBIX, )KUBOTHBIX M OaKTePUATBbHBIX KIETOK.

IIpakTnueckass paGora «l3ydyeHue MeTomOB KJIETOUHOM Ouonoruu (xpomarorpadus, snekTpodopes, nuddepenmaniboe
uentpudyruponanue, [1LP)».

Tema 4. XumMu4eckasi OpraHu3anus KIeTKH

XUMHYECKUN COCTaB KJIETKH. Makpo-, MUKpO- W YJIbTPAMHMKPOIJIEMEHTHl. Boma M €€ posib Kak pacTBOPUTEI, PEarcHTa, y4acThe B
CTPYKTYpPUPOBAHUU KIIETKH, TETLIOpEryisiiui. MuHepaibHble BEIIeCTBA KIETKU, UX OHoJoru4ecKas poiib. Pollb KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckrie BelecTBa KIeTKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN cocTaB 6enkoB. CTPYKTYpbl OETKOBOI MOJIEKYIIBI.
[lepBuuHas cTpykTypa Oenka, NENTHAHAs CBsA3b. BTOopuuHas, TpeTHUYHas, 4YeTBEepTHUYHAs CTPYKTypbl. [lenarypauus. CBoiicTBa OENKOB.
Knaccudukanus 6enkos. buonornueckue QpyHkium 6enkoB. [lpuonui.

VYrneBoabl. MoHOcaxapupl, AMCaxapuibl, oJurocaxapuibl U noiucaxapupl. OOmUN MiIaH CTPOeHUS! U (PU3UKO-XUMHUYECKHE CBOMCTBA
yrieBosoB. buonornyeckue GyHKIMU yriIeBOIOB.

Jlumuael.  T'uapodunbsHO-ruaApodoOHbIe cBoiicTBa. Knaccudukaums munumo. Tpurnmnepuabl, (ocpoaunuisl, BOCKH, CTEPOHUJBI.
buonornueckne ¢Gynkuuu gunugoB. OOmMe CBOWCTBA OHOJOTMYECKHMX MEMOpaH — TEKy4YecTh, CIIOCOOHOCTh K CamMO3aMbIKaHUIO,
MTOJIYITPOHHUIIAEMOCTb.

Hyxneunnoseie kucnorel. JIHK n PHK. Crpoenne HyknenHoBbIX kucinoT. Hykmeoruael. IlpumnHiun xomiuiemeHnTapHocTH. I[IpaBuio
Yapradda. Crpykrypa JJHK — nBoitnas cnupans. Mectonaxoxenue u ouonorndeckue Gynkiuun JJHK. Bunsl PHK. ®ynxinuu PHK B knertke.

Crpoenue monekynbl AT®. Makpospruueckue csizu B Mosekyie AT®. buonornueckue ¢pynkiun AT®. BoccraHoBiIeHHbIE IEPEHOCUNKH,
ux QYHKIIUU B KIeTKe. /[pyeue nHykneozuompugpocghamer (HT®). CexsenupoBanne JJHK. Memoowr eenomuru, mpanckpunmomuxu, npomeomuxu.



CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE W OMO(DHU3WYECKHE HCCIIENOBAHMS COCTaBa M IMPOCTPAHCTBEHHON CTPYKTYphl OHOMOJIEKYIL.
Mooenuposanue cmpykmypvl u @QyHKYud OUOMONEKYN U UX KOMHIeKcos. Komnvlomepubviti Ou3ain u OpeaHudyecKuti CuHmes OUOMONEKYI U UX
HenpupoOHbIX AHANO208.

JdemoHcTpauuu

[Toptpertsrt: JI. Ilonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, ®. Canrep, C. [Ipy3unep.

Juarpammsbl: «PacrpezneseHie XHUMHUYECKMX JJIEMEHTOB B HEXUBOM Ipupone», «PacrpeneneHue XMMHUYECKUX JJIEMEHTOB B KMBOU
HIPUPOJEN.

Tabmuuel u cxemsl: «llepmoguueckas Tabiuna XUMHYECKMX 3J€MEHTOB», «CTpoeHHMe MOJIeKylbl BOAbI», «BemecTtBa B cocraBe
opranu3zMoB», «CTpoeHue Mojekyibl Oenkay, «CTpyKTypbl O€IKOBOH MOJIEKYIb», «CTpoeHHEe MOJIEKYJ YIieBoJIoB», «CTpoeHHe MOJEKYJ
munu0By», «HykiienHoBble KUCIOTHIY, «CTpoeHne MoieKyinbsl ATO».

Ob6opynoBanue: XUMHUYECKas OCy1a 1 000pyIOBaHHE.

JlabopaTopnasi pabora «O6HapyxeHre OETKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHI.

JlaGopatopHas padora «/ccnenoBaHne HyKJIEMHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KJIETOK Pa3JIMYHbIX OPraHU3MOB).

Tema 5. CTpoenue u pyHKIMHU KJIETKH

Turb! KJIETOK: SyKapHOTHYECKas ¥ poKaproTHueckas. CTpyKTypHO-() yHKIIMOHAIBHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapuotrudeckoil kiuerku. Kierounas crenka O6akrepuil u apxeil. OCOOEHHOCTH CTpOEHHs IeTepoTpOopHON U aBTOTPOHOU
IIPOKAPUOTUUYECKHX KJIETOK. MeCTO U pojib MPOKAPUOT B OMOLIEHO3aX.

Crpoenue U (pyHKIIMOHMpPOBaHUE SyKapHOTHUecKOM kieTku. Ilnmaszmatnueckas memOpana (rutazmaiemma). CTpyKTypa Ia3sMaTH4ecKon
MeMOpaHbl. TpaHCIIOPT BELIECTB Yepe3 IIa3MaTHIeCKyl0 MeMOpany: naccuBHbIN (qudysus, odnerd€unas nuddysus), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIA akTUBHBIA TpaHcnopT). [lomynponunaemocts MeMOpanbl. Pabota HaTpuii-kaaueBoro Hacoca. DHJOLMTO3: MTUHOLUTO3, (HarouuTos.
Ox3ouuTo3. Kinerounas crenka. CTpykrypa 1 QyHKIUHN KJIETOYHON CTEHKU pacTeHU i, rpruOoB.

[Mutormasma. Ilutozonms. Ilutockener. JIBmxkeHue 1utoruiazMel. OpraHousl KiaeTkd. OJHOMEMOpaHHbIE OpPraHOMbI  KIJIETKH:
sHaortazmaTraeckas cethb (JI1C), anmapat 'onbpku, TM30COMBL, X CTpOeHUE U QYHKIMU. B3auMoCBs3b 0JTHOMEMOPAHHBIX OPraHOMI0B KIETKH.
Crtpoenue rpanyiasspHOTO peTuxkyinyma. Mexanuzm unanpasnenus oerxkos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'mankuii (arpanyssipHBINA) SHAOIUIa3MaTHUeCKu peTukynyM. CekperopHas ¢yHkuus anmnapara ['onabmxu. Moougukayus benkoe 6 annapame
Tonvoorcu. Copmuposka b6enxoe 6 annapame I onv0ocu. TpaHCIOPT BelIECTB B KileTKe. Bakyonu pacturenbHbIX kieTok. Kietounstit cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOWIBI KJIETKH: MHUTOXOHAPWHU, TIACTHABL [Ipoucxoocoenue mumoxonopuii u naacmud. Cumoébuocenes (K.C.
Mepeoickosckuti, JI. Mapeynuc). Ctpoenne W GYyHKIMH MHUTOXOHApPWUW W TuiacTua. [lepBuuHble, BTOPHUYHBIE W CJIOXKHBIE TUTACTHJIBI
(OTOCHHTE3UPYIOIIUX SYKapUOT. XIIOPOILIACTHI, XPOMOIIIACTBI, JIEHKOIIACTHI BHICIIUX PACTEHUI.



HememOpanHnble opranouzasl kinetku CrpoeHue M (DyHKIMM HEMEMOpaHHBIX OpPraHOMIOB KJEeTKH. PuGocomsl. [Ipomesicymounvie
Gunramenmol. MuxkpodunaMeHTsl. Axmunosvie Mukpoghuramenmsi. MBpIIICUHBbIE KIETKUA. AKMUHOBble KOMNOHEHMbl HEMbIUEYHBIX KIEmOK.
MuxkpoTtpybouku. Knerounsnii mentp. CTpoeHHE W JBWKEHHE XI'YTHMKOB M pECHHYEK. MHKpOTpYOOUKM IuTOIUIa3Mbl. Llentpuons. benxu,
accoyuuposanmvie ¢ MUKpoQuiamenmamu u Muxpompyooukamu. Momopusvie benxu.

SAnpo. O6omnouka sapa, XpOMaTHH, KapuoIjiazma, sAPBILIKY, UX CTpoeHue U QyHKUMHU. SnepHblil 6enkoBblii MaTpukc. IlpocTpancTBeHHOE
pacroyio’keHre XpoMOCOM B HHTEP(A3ZHOM sipe. Jyxpomamun u cemepoxpomamun. benku XxpoMaTHHA — TUCTOHBL. JJuHamuKa sa0epHotl 000104KU
6 mumo3e. foepuwiii mpancnopm.

Knerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT (pacTUTENIbHOM, )KUBOTHOM, IpUOHOI).

JdemoHcTpauuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuipl u cxembl: «CTpoeHHME 3YKapUOTUYECKOM KiIeTKu», «CTpoeHue >XUBOTHOM KIETKW», «CTpOEHHME PpACTUTEIBbHON KIIETKU»,
«CTpoeHrEe MUTOXOHAPUNY, «Snpo», «CTpoeHHe MPOKAPUOTHUECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIpenapaThl paCTUTEIbHbIX, )KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepralbHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoCHHS KIETOK Pa3IMYHBIX OPraHU3MOB).

IIpakTunyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabopaTopnasi padora «lccnenoBanue mia3mMonnsa 1 Jeia3Moian3a B PaCTUTENIBHBIX KIETKaX.

IIpakTnyeckas padora «/3ydyeHue NBMKEHUS IUTOILIA3MbI B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BelecTB U MPeBpPallieHUe JHEPTUU B KJIETKe

AccuMUITALIMS U JUCCUMUWISIIIUS — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMEeHa BEHIECTB: aBTOTPO(HBIN M reTepoTpodHbIN. YdacTue
KHCIIOpo/ila B OOMEHHBIX Mpoleccax. JHepreTuuyeckoe odecrnieueHue kiaeTku: npeppaiieHne AT® B oOMeHHbIX mporeccax. depMeHTaTUBHBIN
XapakTep peakluil KjaeTouHoro Metadonuszma. depMeHThI, X CTPOCHUE, CBOMCTBA U MexaHu3M aencTBus. KodepmenTsl. OTnuuns pepMeHTOB OT
HEOPraHMYECKUX KaTaiau3aTopoB. bemku-akTUBATOpbl U OENKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIM OT pa3iMyHbIX
(hakTOpOB.

[lepBuUuHBIl CHUHTE3 OpPraHWYECKUX BeEmIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbINI U OKCUSEHHbIU @omocunme3 Yy Oaxkmepuil.
Cseemocobuparowue nuemenmul U NUSMeHMbL peakyuoHHo2o yenmpa. Posb xnoporniaactoB B npouecce potocunTe3a. CBeToBast U TeMHOBas (azbl.
@omoovixanue, Cs., Cs u CAM-munvr omocunmesa. IlpopykTUBHOCTH (QoTocHHTe3a. BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
¢dbotocunTe3a. 3HaueHne (HOTOCHHTESA.

XeMmocuHTe3. PazHooOpas3ue opraHu3MoB-XEMOCHUHTETUKOB: HUTPUPUIUPYIOLIHE OaKTepUH, *Kejne300aKTepun, cepoOaKkTeprH, BOIOPOIHbBIE
OakTepun. 3HaUEHHE XEMOCHHTE3A.



Anaspobubie opranu3mbl. Buael Opoxenus. [IponxykTsl OpoxKeHHs] U UX UCIOJIb30BaHUE YETOBEKOM. AHaIpOOHBIE MUKPOOPTaHU3MBI Kak
O00BEKTHI OMOTEXHOJIOTUH B BO3OyIUTEH OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl SHepreTuyeckoro oomMena. IloaroroButensHpiil 3tamn. ['MKoOIN3 — GECKUCIOPOTHOE PACIIEIUIEHUE TITFOKO3HI.

buonoruueckoe okucleHUE, WM KJIETOYHOE AbixaHue. Poib MUTOXOHApHUII B mpolieccax OMOIOrHYecKkoro okucieHus. llukmnueckue
peaknuu. OkuciurenbHoe (ochopunupoBanue. Iuepeus membpannozo epaduenma npomonos. Cummesz ATD: paboma npomonuou ATD-
cunmaswl. [IpermyniecTBa a3poOHOTo IMyTH 0OMEHA BEUIECTB Mmepea aHadpoOHBIM. I(H(HEKTUBHOCTH YHEPTETHUECKOTO OOMEHA.

JdeMoHcTpauuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuis! u cxemel: «@oTocHHTE3Y, «DHEpreTudeckuit ooMen», «brocunres 6enka», «CtpoeHue hepMeHTa, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYIOBaHUE [ TPUTOTOBIICHHS MIOCTOSHHBIX U BPEMEHHBIX MHUKPOIIPENapaToB.

JlaGopaTopnas padora «/I3yueHne KaTaIMTHIECKON aKTUBHOCTH ()epMEHTOB (HA IIPUMEPE aMUIIa3bl HITH KaTaJla3bl).

JlabopaTopnasi pa6ora «3yuenue hepMEHTaTUBHOTO PACHICIUICHUS IEPOKCHUIA BOJIOPOIA B PACTUTEIBHBIX U JKUBOTHBIX KIIETKAX).

JlabopaTopnasi pabora «CpaBHeHUE NPoIeccoB (POTOCHHTE3A U XEMOCUHTE3a».

JlabopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacieacrBeHHasi MH(pOpMalUs U peaju3anus eé B KJIeTKe

Peakuuu wmarpuuHoro cuuTe3a. [IpUHIMI KOMIUIEMEHTAapHOCTH B pEaKIUAX MaTpPUYHOTO CHHTE3a. Peanuzanus HaclaelICTBEHHOM
unpopmanuu. ['eneTndeckuii ko, ero cporctBa. Tpanckpunmus — MatpuuHslii cuaTe3 PHK. [IpuHIUnBl TpaHCKpUNIUN: KOMILIEMEHTAPHOCTD,
aHTHIApAIUIEIbHOCTh, ACUMMETpUUHOCTb. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpaHcnopTHbix PHK B Ouocunrtese Oenka. YcnoBus Onocunresa 6enka. KogupoBanue aMUHOKHCIIOT.
Ponb pubocom B GuocunTese Oenka.

Cospemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus TeHOMa y MPOKapuOT M SYKApHOT. Perynsius akTHBHOCTU T'€HOB Y
npokapuoT. ['unoresa onepona (P. XKakob, XK. Mano). Moaekynsapnvle mexanusmvl IKcnpeccuu 2eHos y aykapuom. Ponv xpomamuna 6 pecynayuu
pabomul 2enos. Perynsuys 0OMEHHBIX IpoLeccoB B kiieTke. Kiierounslit romeocras.

Bupycsl — HekjerouHble (QOpPMBI KH3HH M OOJWTaTHbIE mMapa3uTbl. CTpOGHHWE MPOCTHIX M CIOKHBIX BHPYCOB, PETPOBHUPYCOB,
6akrepuodaroB. Kuzunennvii yuxn JHK-cooepocawux supycos, PHK-codepocawux eupycos, baxmepuogazos. Obpamnas mpanHcKpunyus,
pesepmasa, uHmezpasd.

BupycHsie 3a005ieBaHus YenoBeka, )KUBOTHBIX, pacteHuit. CITNI, COVID-19, conmanbHple 1 MEAUITUHCKHE TPOOIIEMBI.

Buoungpopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatay) cmpyxmypuvix 6uonocuueckux oannvix. Hanomexmonocuu e
ouonoeuu u meouyure. Ilpoepammupyemvie pyuxkyuu d6eixos. Cnocobwt 00cmasKu 1eKkapcms.

JdemMoHcTpanuu



[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKU.

Tabmuuer u cxemsl: «bruocunres 6enkay, «I'eneTnueckuit koay, «Bupycs», «baktepuodaru».

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCa.

Tema 8. 7/ Ku3HeHHBIN HUKJ KJIETKH

Knerounslil nuki, ero nepuoasl u perymauus. Marepdasza u Muto3. OcoOeHHOCTH IpoLeccOoB, poTekatomux B uHTep@dase. Ilogroroska
KJIETKH K JeneHuto. [IpecunreTnyeckuii (IOCTMUTOTUYECKHIA ), CHHTETUYECKUN M TIOCTCUHTETUYECKUHN (MIPEMUTOTUYECKHIA) TEPHOABI HHTEP(]a3bI.

Marpuunsiii  cunre3 JHK — pemmkanusa. I[Ipunnunsr permkanuu  JIHK: KOMIUIEMEHTapHOCTB, IIOJIYKOHCEPBAaTUBHBIA CHUHTE3,
anTunapawieabHocTh. Mexanm3m perumkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Temomepbl U TeinoMepasza. XpOMOCOMHBIA HaOOp
KJIETKH — KapuoTuIl. /IUnaonHbIi U rariouAHbIi Habopbl XpoMocoM. I'oMosiornynbie XpoMocoMbl. [10710BbIE XpPOMOCOMBI.

Hlenenue knetku — Muto3. CTaauy MUTO3a U MPOUCXOSAIINE B HUX Mporecchl. Tunel Mmuto3a. Kapnokunes u untokunes. buonoruueckoe
3HaYEHUE MUTO3A.

Perynsauus muroTHueckoro 1ukia kiaetku. [lporpammupyemast kietounas rubelib — anomnros.

Krnerounoe siapo, XxpoMocoMbl, GyHKITMOHATbHAS TeHOMUKA. Mexanuzmbvl npoaugepayuu, ouggepenyuposku, cmapenus u 2ubenu Kiemox.
«[Jughposas knemxa» — buoungopmamuueckue Mooenu GYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpauuu

Tabnuue! u cxemsl: «OKU3HEHHBIH UK KIETKUY, «MuT03», «CTpoeHue xpomocomy, «Permmkanus JJHK».

OO6opyioBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTopnasi padora «l/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopnasi pabora «Habmto/1eHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOIMpEnaparax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonorudeckoe pasHooOpasue oprann3MoB. OJHOKJIETOUHbIE, KOJIOHUATbHbIE, MHOI'OKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U JKU3HENESITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakTepuu, apxeu, 0OHOKJIETOUHbIE TPUOBI, OJHOKIETOUHBIE
BOJIOPOCIH, IpyTrue NpoTucThl. KonoHuanbHble OpraHu3MBbl.

B3aumocBs3p yacTeit MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl U cucTeMbl opranoB. OpraHu3M Kak euHoe Leinoe. 'omeocTas.

Txanu pactenuil. TUIBI pacTUTENbHBIX TKaHEW: oOpa3zoBaTesibHas, MMOKPOBHAs, MPOBOJAINAS, OCHOBHas, MexaHuuyeckas. OcoOeHHOCTH
CTpoeHusl, PYHKIMI U pacroj0kKeHUs TKaHEeH B opraHax pacTeHHM.

TkaHU )KUBOTHBIX M UelIOBeKa. THIbI )KUBOTHBIX TKaHEN: SMUTeNnanbHasl, COeAMHUTEIbHAs, MbllIIeuHas, HepBHas. OCOOEHHOCTH CTPOEHUS,
GyHKIUI U pacioIoKeHUs TKaHEl B opraHax >KUBOTHBIX U YeJIOBEKa.

Opransl. BeretaTuBHBIE M T€HEpPaTUBHBIE OpraHbl pacTeHUH. OpraHbl U CHUCTEMBl OPraHOB XUBOTHBIX M 4eloBeKa. DYHKIIMM OpPraHOB U
CUCTEM OpraHOB.



Onopa tena opranu3MoB. Kapkac pactenuii. CkeneTbl OJHOKIECTOYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX. HapyKHbI U BHYTPEHHUN CKEJIET.
CrtpoeHue U TUIIBI COEMHEHUSI KOCTEH.

JIBIDKEHHE OpraHu3MOB. [IBIM)KEHUE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE, JKI'YTHMKOBOE, PEeCHHYHOE. J[BM)KEHHE MHOTOKIJICTOYHBIX
pacTeHuil: TpONM3Mbl M HACTUHU. [IBMKEHHE MHOTOKJIETOYHBIX KMBOTHBIX M YelloBeKa: MbllieuHas cuctema. Peduexc. CkeneTHble MBIIIIBI U UX
pabora.

IIntanue opranusmoB. llornomeHne BOABI, YIIIEKUCIOrO Tra3a W MHHEpAIbHBIX BEIIECTB pacTeHUsMH. [IluTaHue IKHUBOTHBIX.
BHyTpunonoctHoe ¥ BHYTPUKIETOYHOE InuIIeBapeHue. IluTaHue 1O3BOHOYHBIX JKMBOTHBIX. OTAEnbl MHILEBAPUTENIBHOTO TpakTa.
IInmeBapurensHble xenes3pl. [InnieBapuTenbHas cucTemMa 4eaoBeKa.

JlbixaHue opraHu3moB. JlpixaHue pacteHuid. JlpixaHue xuBOTHBIX. Juddy3us razoB udepe3 moBepxHOCTh kieTKU. KoxHoe npIxaHHe.
JlpixatenpHasi OBEpXHOCTh. JKabepHoe u néroynoe apixanue. /[pixaHue MO3BOHOYHBIX KMBOTHBIX M UEIOBEKAa. DBOIOIHMOHHOE YCIOKHEHHE
CTPOEHHs JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTeslbHAs CHCTEMa 4YeloBeKa. MexXaHu3M BEHTWIISILUHU JIETKMX Yy NTHUL U MIIEKOIMTAKOLIUX.
Perynsmus npixanud. JlpixarenbHble 00bEMBI.

Tpancnopr BemecTB y opranu3mMoB. TpaHcnopTHbIE cucTeMbl pacTeHuil. TpaHcnopT BewiecTB y >KMBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOCHasi cucreMa IO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ceple, KpOBEHOCHBIE COCylbl M KpoBb. Kpyrum kpoBooOpalueHus.
OBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Beinenenue y opranusmoB. Beinenenune y pacteHuil. BwigeneHune y kuBOTHBIX. COKpaTUTENbHbIE Bakyoiau. OpraHbel BBIIEICHHS.
QunbTpanys, cekpelus M oO0paTHOE BCAaChIBAaHHME KaK MEXaHM3Mbl paOOThl OpraHoB BbiieneHHs. CBsA3b IMOJIOCTH Tela ¢ KPOBEHOCHOW MU
BBIJICJIUTENIBHOM cucTeMaMu. BblieneHne y NO3BOHOYHBIX JKMBOTHBIX W yenoBeka. [louku. CrtpoeHune u (yHKIMOHMpOBaHHE He(ppoHa.
OOpazoBaHue MOYH Yy YEJIOBEKa.

3amuTa y OpraHu3MoB. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil M IUCTHI MPOCTEHHIMX. 3allUTa Y MHOTOKJIETOYHBIX
pactennii. Kytukyna. CpencTsa nacCUBHOW U XUMHUYECKOM 3aIIUThl. OUTOHLUIBI.

3ammra y MHOTOKJIETOUHBIX XKMBOTHBIX. IIOKpOBBI M MX MpPOU3BOJHBIE. 3alMTa OpraHu3Ma oT Ooje3Heil. IMMyHHas cucrema yenoBeka.
Knerounslii U rymopanbHbelii UMMYHUTET. BpoXkI€HHBI M NPUOOPETEHHBIN crenupuueckuii UMMYHHUTET. Teopusi KIOHaIbHO-CEJIEKTUBHOTO
ummynurera (II. Opmux, ®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoOB. Poiib BpOXAEHHOIO UMMYHUTETa B Pa3BUTUU
CHCTEMHBIX 3a00JI€BaHHIH.

PazapaxkxuMocTs U perynsauus y opraHnu3moB. PazapakuMocTh y OJHOKIIETOYHBIX OpraHu3moB. Takcucel. PaznpaxumocTs U peryisuus y
pacteHuii. PocToBbI€ BENIECTBA U UX 3HAYEHUE.

HepBhas cucrema u pedrextopHas peryisuus y >KUBOTHBIX. HepBHas cucrema u €€ OTHeNbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOCHHS
HEPBHOM CHCTEMBI y *KUBOTHBIX. OT/eNIbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrexc u pedexkropHas ayra. besycnoBHble U yCIOBHBIE
pedIieKchl.



['ymopanbHast perynasnusi U SHIOKPUHHAsA CHCTEMa XHUBOTHBIX M 4ejoBeKa. JKesne3bl SHIOKPHUHHOM CHUCTEMBbl M UX TOPMOHBI. JleiicTBue
rOPMOHOB. B3auMocCBs3b HEPBHOH U SHIOKPUHHOHN cucTeM. [ nnoranamo-runodusapHas cuctema.

JdeMoHcTpauuu

[Toptper: U. I1. [TaBnos.

Tabmuip! u cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOrOKIeTOUHbIE Bogopociny, «bakrepuny», «lIpocreitmme», «Opranbl BETKOBBIX
pacteHuii», «CHCcTeMbl OpraHOB IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEE CTpoeHHEe HaceKOoMbIX», «TkaHM pacTeHuil», «KOpHEBBIE CUCTEMBI»,
«Ctpoenune crebusa», «CTpoeHHE JMCTOBOM TIACTUHKMY», «TkaHM >KMBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cucTeMay,
«KpoBeHocHast cuctemay, «JlpixarenpHas cucrema», «HepBHas cucremar», «Koxka», «MpblmedHas cucremay», «BblaenutenbHas cucTeman,
«OHIOKpUHHAs cucTeMa», «CtpoeHue MpILbD, «IMMyHUTETY, «KHIIEUHONOIOCTHBIEY, «CXeMa nuTaHus pacTeHu», «KpoBEHOCHBIE CUCTEMBI
MO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruape», «CTpoeHue mianapun», «BHyTpeHHee cTpoeHHe J0XKIeBOro YepBsi», «HepBHas cuctema puid»,
«HepBHas cucrema nsrymku», «HepBHas cucrema npecMmbikarouiuxcs», «HepBHas cuctema nruny, «HepBHas cucremMa MIIEKONUTAIOLIUXY,
«HepBHas cucrema yenoBekay, «Pedmexcy.

O6opynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIIpENapaThl 0JTHOKIETOYHBIX OPraHU3MOB, MUKPOIIpENapaThl TKAHEH, PAaKOBHUHBI MOJUTIOCKOB,
KOJUIEKIIUM HAaCEKOMBIX, UIJIOKOXKMX, JKUBbBIE 3K3EMIUIAIPhl KOMHATHBIX PAacTeHMM, repdapuu pacTeHUI pa3HbIX OTJIENOB, BIAXKHBIE IperapaThbl
KUBOTHBIX, CKEJIETHI [I03BOHOYHBIX, KOJUIEKIIUA OECTIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa, 000pyI0BaHUE /JIsl IEMOHCTPALlMU TOYBEHHOTO U
BO3IYIIHOTO MUTAHUSI PACTEHUI, paclIeIUIeHUs Kpaxmalia U OeJIKOB Moj AeiicTBreM (hepMeHTOB, 000pya0BaHUE TSl IEMOHCTPAIUU OIBITOB IO
MU3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEeIbHBIX ABUKEHUMN, MOJIETIU TOJIOBHOIO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TKaHeill paCTeHUI.

JlabopaTopnasi padora «l/3yueHne TkaHel )KMBOTHBIX».

JlabopaTopnasi pabora «l/3yueHne opraHoB IBETKOBOTI'O PACTEHUS».

Tema 10. PazmHOKeHHe 1 pa3BUTHE OPTaHNU3MOB

@®opMbl pPa3MHOXKEHHUS OpraHU3MOB: Oecrosoe (BKJIOYas BEreTaTHMBHOE) M TOJO0BOE. Buabl 0ecronioro pa3MHOXKEHHUS: IMOYKOBaHHE,
cropyJsinusi, pparMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBwie kieTku, wian rametbl. Meno3. Cragun meitoza. IloBegenme xpomocom B Meiiosze. Kpoccunrosep.
buonoruuecknii cMbIc Me03a U MOJIOBOTO Npolecca. Melo3 U €ro MecTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

ITpenzapoapieBoe pa3BuTHe. 'ameTorenes y »uBoTHBIX. [osoBsie sxene3sl. OOpa3oBaHUe U Pa3BUTHE MOJIOBBIX KIeTOK. CriepmaTroreHes u
ooreHne3. CTpO€HHE MOJIOBBIX KIIETOK.

OmogoTBopeHre U SMOpPHOHATBHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIOOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTenorenes.

WuavBuyanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUONIOTHS — HayKa O Pa3BUTHU OPraHU3MOB. Mopgozene3 — o0Ha u3 21asHuix
npobnem smopuonoeuu. Konyenyus mopghozenoe u mooenu mopghocenesa. Craauu sMOproreHesa >KMBOTHBIX (Ha mpuMepe Jsrymku). Jpobienue.



Tuner npobnenus. /lemepmunuposannoe u Hedepmunuposannoe opooaenue. brnacmyna, munet 6Oracmyn. OCOOEHHOCTH APOOJICHHS
MJICKOIUTAIOIINX. 3apOJIbIIIEBbIC JIUCTKU (racTpyJisiius). 3akiiajka OpraHoB W TKaHEW M3 3apOJbIIIEBBIX JUCTKOB. B3aumHoe BIusHHUE YacTeu
pPa3BHUBAIOIIECTOCS 3apojbiia (AMOpUOHAbHAS WHIYKIUS). 3aKiajgka IUlaHa CTPOCHHSI JKHMBOTHOTO KaK pe3ylbTaT HEePaApPXUUCCKUX
B3aMMO/IeIiCTBUII reHOB. BrusiHue Ha SMOpHOHANTBHOE pa3BUTHE PA3IMUHBIX (DAaKTOPOB OKPYKAIOIIEH Cpelibl.

Poct u pasButrue xuBoTHbIX. IlocTamMOpuoHanbHbiii nepuon. Ilpsimoe u Hempsmoe pasButue. PasButne ¢ Meramopdozom y
0€CI03BOHOYHBIX U TIO3BOHOYHBIX JKUBOTHBIX. BHONOrMYeckoe 3HA4YCHHUE MPSIMOTO M HEMPSMOTO Pa3BUTHS, UX PACIPOCTPAHEHHUE B MPHUPOJC.
Tunsl pocta KUBOTHBIX. DAKTOPHI PETYISIIMN POCTA KUBOTHBIX M 4eloBeka. CTaluu MOCTIMOPHUOHATIBLHOTO Pa3BUTHUS Y )KUBOTHBIX U YEIIOBEKA.
[lepuoasl onTOrenesa yenoBeka. CTapeHue U CMEpTh Kak OMOJIOrHYECKHUEe TPOIECCHI.

Pa3smuoxxeHnue u paszputHe pacteHuid. I'amerodur m crnopodur. Meio3 B XKM3HEHHOM IHKJIE pacTeHuid. OOpa3oBaHue CHop B Mpoliecce
Mero3a. ['amerorenes y pacrenuii. OmiogoTBOPEHUE U PA3BUTHE PACTUTEIbHBIX OPraHU3MOB. [[BOITHOE OIIOIOTBOPEHHUE Y IIBETKOBBIX PACTCHUH.
OO0pa3oBaHue U pa3BUTHE CEMCHHU.

MexaHu3Mbl PEryJsiiuU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpamun

[Toprpersr: C. I'. HaBamun, X. IlIneman.

Tabnuupl u cxemsbl: «BereratuBHOE pa3MHOKEHUE», « THUIIBI OECTIONIOTO pa3MHOXKEHUsD», «Pa3zMHOXKeHNE XJIaMUIOMOHAIb», «PazMHOKeHNE
3BIIEHBDY, «Pa3MHO)KeHHE TUAPBIY, «Meno3», «XpoMocoMbly», «I'amMmerorenes», «CTpoeHue AMLEKIETKH U criepMaTo3ouaa», «OCHOBHbBIE CTA/IUU
oHTOreHe3a», «lIpsMoe u Hempsimoe pa3ButTue», «Pa3BuTue Mailckoro xyka», «Pa3Butue capaHum», «Pa3BuTue nArymku», «/[BoiiHoe
OIUIOAOTBOPEHHUE Y IBETKOBBIX pacTeHU», «CTpOEHUE CEMSIH OJHOOIBHBIX U IBYJOJIbHBIX PAaCTEeHUIN», «KM3HEHHBIN UK MOPCKOM KamyCThI»,
«OKM3HEHHBIN UK MXay, «KU3HEHHBIN TUKII MATOPOTHUKAY, «KU3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKPOTIPETIAPATHI SIMIIEKIIETOK U CIIEPMATO30M10B, MO/IENb «[MKII pa3BUTHS JISATYIIKNY.

JlabopaTopHas padora «/3yueHue cTpoeHHs MOJOBBIX KIETOK Ha TOTOBBIX MUKPOMPENapaTaxy.

IIpakTuyeckasi padora «BbIsiBIIeHHE IPU3HAKOB CXOJICTBA 3apObIIIEH TO3BOHOYHBIX )KUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHrEe OpraHoB Pa3MHOKEHUS BBICILIUX PACTEHUI».

Tema 11. I'eneTuka — HayKa 0 HACJIEJCTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Vctopus cTaHOBIEHHS U Pa3BUTHUS T'€HETHKH Kak Hayku. Pabotsl I'. Mengens, I'. ne ®@pusa, T. Moprana. Poib oTedecTBeHHBIX yYEHBIX B
pasButuu reHetuku. Pabotsl H. K. Konsiroa, H. U. Basunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHBIE TEHETHYECKHE TTIOHATHSI M1 CHMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, AJIJIETbHBIC TeHBI, aJIbTEPHATHBHBIC TTPU3HAKH, JOMUHAHTHBIN
U PELEeCCUBHBII TMpU3HAK, TOMO3UIOTa, TE€TEPO3UTr0oTa, YHCTas IJWHUS, TUOPUIBI, TeHOTUN, ¢eHoTur. OCHOBHBIE METOABl TEHETUKH:
THOPUI0TOTHUECKUMA, ITUTOIOTHIECKHM, MOJIEKYIISIPHO-T€HETHIECKHIA.



JdemoHcTpauuu

IToprpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 1O. A.
Ounmumyenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbl CKpEIIMBAHUSI.

JlaGopaTopHas padora «/[po3oduia kak 00bEKT TCHETHUYCCKUX UCCICTOBAHUN».

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpumnoe ckpemuBanue. [lepBeiii 3akoH MeHaens — 3akoH eAuMHOOOpasus THOPHIOB TEepBOro ToOKojJeHus. [IpaBuiio
JOMUHUpOBaHUsS. BTopoil 3akoH MeHnenss — 3aKOH paculerUieHus MpU3HaKoB. LluTonormueckue OCHOBBI MOHOTMOPHIHOTO CKpEHIMBaHUS.
['unores3a 4uCTOTHI raMer.

Ananusupyroiiee ckpeurupanue. [I[pomexxyTouHblil XxapakTep HaciieoBaHus. PacienieHue npu3HakoB P HETIOJTHOM JTOMUHUPOBAHUU.

JurubpuaHoe ckpeumBanue. Tperuil 3akoH MeHenss — 3aKOH HE3aBHCHUMOTO HAacle[OBaHUs MpU3HAKOB. [luTomornueckue OCHOBBI
TUTUOPUTHOTO CKPELIUBAHUSI.

CuernienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernieHHOe HaclieloBaHWE T€HOB, HAPYIICHHUE CUEIUICHUS MEXIy I'eHaMHu.
XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIN MEXaHU3M OIIPENEIeHUs 10Jla. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi U reTeporaMeTHbIi
noi. ['eHeTnyeckas cTpyKkTypa noJIoBbIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLHEIVIEHHBIX € MTOJIOM.

l'enotun kak nenoctHas cuctema. [lmeloTponuss — MHOKECTBEHHOE JAeiCTBUE TeHa. MHOXKeCTBEHHbIN amienu3Mm. BzaumopneiictBue
HeaJuleNbHbIX TeHOoB. KoMieMenTapHocTs. Onucras. [lonumepus.

['eHeTnveckuit KOHTPOJIb PA3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TAKXKe (PU3UOJIOTMUECKUX MTPOIIECCOB, TTOBEICHHS U KOTHUTHUBHBIX

¢yHKIMi. ['eHeTMYecKHe MEXaHU3Mbl CHUMOMOIEHE3a, MEXaHU3Mbl B3aWMOJEWUCTBUSA «XO3SIMH — Mapa3uT» M «XO35SUH — MHUKPOOHOM).
['eHeTHUeCKUE aCIEKThl KOHTPOJIS U U3MEHEHHUs HAacJeICTBEHHON HH(OpMAIMK B TOKOJIEHUAX KIETOK U OPraHU3MOB.
JdemMoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopran.

Tabnuuel 1 cxembl: «llepBbiil n BTOpOi 3akoHBI Mennensa», «Tpetuil 3akoH Menaens», «AHanu3upyrollee ckpenybanue», «HemnonaHoe
JOMUHHpOBaHUE», «CLIETJICHHOE HACIeJOBaHUE IIPU3HAKOB y Ipo30duiiel», «I eHeTnka nonay, «Kapuortun yenoseka», «Kapruotun 1po3opuiis»,
«Kapnotun nrtunen», «MHOKECTBEHHBIN alIenu3mM», «B3anMonelicTBue TeHOBY.

OO6opynoBaHue: MOJENb Ul IEMOHCTPAMK 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOr0 MOKOJIEHUS U PACILEIUIEHUs] IPU3HAKOB, MOJEIb
Ul JEMOHCTPALMM 3aKOHA HE3aBHCHMOIO HACJIEJOBaHMs INPU3HAKOB, MOJEIb IS JEMOHCTPAllMU CIEIUIEHHOIO HACIEIOBaHUS IPU3HAKOB,
CBETOBOW MHUKPOCKOII, MUKponpenapart: «Jpo3odpunay.

IIpakTnyeckas padora «/3ydyeHue pe3ynbTaTOB MOHOTUOPUAHOTO CKPEIIMBAHUS Y IPO30(DHIIBI.



IIpakTuyeckasi padora «l/3yueHue pe3yibTaToB TUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BiaumopeiictBue reHotumna u cpenbl npu GopmupoBanuu (QeHOTHNA. M3MEHYMBOCTH NpHU3HAKOB. KadecTBEHHBIE M KOJUYECTBEHHBIC
NpU3HaKu. Buibl K3MEHUMBOCTH: HEHACJICACTBEHHAS U HACIECTBECHHAS.

MoaudukanonHas U3MEHYUBOCTh. Ponb cpensl B (GopMHpOBaHUM MOIU(MUKAIMOHHOW HM3MEHYMBOCTH. HopMma peakumm mnpu3HAKa.
Bapuarnonsslii psin u Bapuarnmonnas kpusas (B. Moranacen). CBoiicTBa MOAM(PUKAITMOHHONW N3MEHYHBOCTH.

['enoTunuueckas M3MEHUYMBOCTh. CBOMCTBAa I€HOTHMIHYECKOW HM3MEHUYHMBOCTH. BHIBI T€HOTHIIMYECKON H3MEHYHMBOCTH: KOMOMHATHBHAS,
MYTallMOHHAs.

KomOuHaTtuBHasT W3MEHYMBOCTh. Mei03 M TIOJOBOM MpOIECC — OCHOBA KOMOWHATUBHOM HW3MEHYHMBOCTH. Ponb KOMOWHATHBHOM
W3MEHYMBOCTH B CO3JaHUM T€HETUUECKOr0 pa3HOOOpa3usl B Mpeesiax 0JHOrO BUIA.

MyTarmonHasi ”3MEHYMBOCTh. BUIbI MyTaluii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CTIOHTaHHBIC U MHAYIIUPOBAaHHBIC MyTalluu. SInepHbie
U IuToIUIa3MaTudyeckue myrauuv. CoMaThyeckue W MOJIOBble MyTauuu. lIpuunMHBI BO3HMKHOBEHMS MyTauuid. MyrareHbl U MX BIUsSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpollecca. 3aKOH TOMOJIOTHYECKHX PAIOB B HacleAcTBeHHON u3meHunBocTH (H.M. BaBuios).
BresnepHast ”3BMEHUMBOCTD M HACJIEACTBEHHOCTb.

Dnucenemurxa u NUCCHOMUKA, POJb INULEHEMUUEeCKUX (AKMOpo8 8 HACIeO008AHUU U UBMEHUYUBOCMU (EHOMUNUYECKUX NPUSHAKOS )
Op2aHU3MOS.

JdeMoHcTpamun

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmumpl 1 cxembl: «Buasl u3mMeHYHBOCTHY, «MoaudukanuoHHas W3MEHYUBOCTHY», «KOMOWHATHBHAs H3MEHUYMBOCTHY», «Menosy,
«OmnonotrBopenuey, «I'eHeTnyeckre 3a001eBaHUs YEIOBEKay», «BUIIbI MyTaIIHii».

O6opynoBaHue: KUBbIE W TepOapHbIe AK3EMIUIAPhl KOMHATHBIX pacTeHUU, pUCYHKH ((poTorpaduu) >KMBOTHBIX C Pa3IMYHBIMH BUAAMU
W3MEHYUBOCTH.

JlabopaTopuasi pa6ora «lcciemoBanne 3aKOHOMEPHOCTEH MOJAM(PUKAIMOHHOW W3MEHYHBOCTH. [locTpoeHMEe BapuWallMOHHOTO psiga U
BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢p bl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTnKa YesiOBeKa

Kapunotun denoexka. MexayHapoaHas TMporpaMma HUCCIEIOBAHUS TE€HOMAa 4YelloBeKa. MeTonbl HW3YyYEHHs] TEHETUKH YeJIOBEKa:
TeHEATOTHYECKUN,  OJIM3HEIOBBIM, IUTOTCHETHYECKUH, TMOMYJSIITUOHHO-CTATUCTUUECKUH,  MOJEKYJsIpHO-TeHeTHUYecKuid. CoBpeMeHHOoe
ONpPEACIICHUE T€HOTUIA: IMOJHOINEHOMHOE CEKBEHHPOBAHUE, IN€HOTUIIMPOBAHWE, B TOM uucie ¢ nomoubto III[P-anamm3a. HacneactBenHsie
3a0oneBaHusl 4eJoBeKa. ['©HHbIE W XPOMOCOMHBIE OOJE3HM YeJIOBeKa. bOJIe3HH C HACIEICTBEHHOW MpPeIpacloioKeHHOCThI0. 3HAYCHUE



MEIULUHCKOW TE€HETHKH B NPEAOTBPALICHUU M JICYEHHHM T€HETHUYECKMX 3a0osieBaHUIl uenoBeka. MenuKo-TeHeTHYecKoe KOHCYJIbTHPOBAHUE.
CtBosnoBbie KIETKH. [IOHATHE «€HETHYECKOTO Ipy3a». DTHUYECKHE acCleKThl MCCIECAOBAHUHM B 00JACTH PEAAKTUPOBAHUS F€HOMa M CTBOJIOBBIX
KJIETOK.

I'eneTnueckue (GhakToOphl MOBBIIEHHONW YyBCTBUTEIBHOCTH Y€IOBEKa K (PU3NUECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKPYXKAIOLIEH cpe/sl.
I'enernyeckas npeapaclooKeHHOCTb Y€I0BEKa K MaTOJIOTUsIM.

JdeMoHcTpanuu

Ta6muuer u cxemsl: «KapuoTun yenoBeka», «MeTobl H3y4eHUs] TEHETUKU YeoBeKay, «I eHeTnueckue 3a001eBaHuUs YCIOBEKaY.

IMpakTnyeckas padora «CocTaBlIeHUE U aHATIU3 POJOCIOBHOIN».

Tema 15. Cesiekuusi OpranHu3MoB

JloMecTukanuss M celeKUMs. 3apoXKIACHHME celeKuuu M aoMectukauumu. Yuenue H. WM. BaBunoBa o lleHTpax NpOUCXOXKAECHUSA U
MHOT000pa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenekmuu B CO3JaHMM COPTOB PACTEHUH M TOPOJ KUBOTHBIX. CoOpT, mopoja, mTaMM. 3aKOH
TOMOJIOTHUECKHUX PsIIOB B HacyieAcTBeHHOU n3meHunBocty H. Y. BaBuiosa, ero 3HaueHue A CEIeKIUOHHONW PaOOTHI.

Mertoabl cenekMoHHON paboThl. MckyccTBEeHHBII 0TOOP: MAacCOBBINM U MHAWBUAYAJIbHBIA. JTanbl KOMOMHALIMOHHOM cenekiuu. Mcnbitanue
MPOU3BOAUTENEH 10 MOTOMCTBY. OTOOpP MO T€HOTHITY C MOMOIIBIO OLEHKH (PEeHOTHIIAa MOTOMCTBA U OTOOp IO TCHOTHITY C IMOMOUIBIO aHATU3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJl CEIEeKIMOHHOM paloThl. PanuanMoHHBIM M XMMHUYECKMH MyTareHe3 Kak HUCTOYHUK MyTalud y
KYJIBTYpHBIX (hOpM OpraHu3MoB. Mcronb30BaHNEe T€HOMHOTO PEJaKTUPOBAaHUS U MeToJ0B pekoMOuHaHTHbIX JIHK g mosyueHust ucxonHoro
MaTepuasa JUisl CEJIEKIHH.

[Tonyuyenne nonumiaouoB. BHyTpuBugoBas rulOpuauszanus. bBiIM3KOpOACTBEHHOE CKpelMBaHWe, WM HHOpumuHr. HeponctBeHHOe
CKpelllMBaHKe, WK ayTOpuAMHT. ['eTeposnc u ero npuunHsl. Vcnonp3oBanue rereposuca B cenekuuu. Otnanénnas rudbpuausanus. [Ipeogonenue
Oecruions MEXBUOBBIX THOPUIOB. JIOCTHKEHNUS CENEKIMHN PACTEHUH U )KUBOTHBIX. «3e1éHasn pesontoyusy.

CoxpaHeHHUe U M3y4eHHE TeHETUYECKHX PEeCypCOB KYJIbTYPHBIX PACTEeHHUN M UX AUKUX POAWYEH JJIsl CO3AaHUs HOBBIX COPTOB U TMOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemuyecKumu pecypcamu CenbCKOXO3AUCTEEHHbIX U NPOMbICIO08bIX
JHCUBOMHBIX 8 YENAX YIYUUEHUS CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 68 MOM YUCIe C NPUMEHEHUEeM COBDEMEHHbLIX
Memo008 HAYUHBIX UCCTIE008AHUT, NEPeO0BbIX UOell U NePCNEeKMUBHBIX MEXHOI02UI.

JdemMoHcTpanuu

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, I1. I1. Jykssinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuuel u cxembl: «LleHTpbl TPOUCXOXKAECHHUS W MHOrooOpas3usi KyJIbTYpHBIX pacTeHUil», «3aKOH TOMOJOTHYECKHX pSI0B B
HACJIeICTBEHHON U3MEHUUBOCTHY, «MeTobl cenekiumny», «OtaanéuHas rubpuausanus», «MyTtareHes».

JlabopaTopnasi padora «/3ydeHne copTOB KyJbTYpHBIX PACTEHUH U MOPOJ TOMAIIHUX KUBOTHBIX.



JlaGoparopHas padora «/3yueHne MEeTo0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Jdkckypeusi «OCHOBHBIE METOIBI M JOCTHXKCHHS CEJIEKIIMU PACTeHUH M JKMBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epmy,
COPTOMCIIBITATENbHBIM y4acTOK, B TEIUIMYHOE XO035ICTBO, B 1a00paTOpUIO arpOyHUBEPCUTETA UIIM HAYYHOT'O LIEHTPA)».

Tema 16. buoTeXHOJIOTHSI U CHHTETHYECKast OMO0JIOTHA

OOBEKTHI, UCHIOTB3YyEMbIE B OMOTEXHOJOTHH, — KJIIETOYHBIE U TKAaHEBBIE KYJIBTYpPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTUKA. TpaaunroHHas
OMOTEeXHOJOTHA: XJeOomeyeHne, IMOJyYeHHE KHUCIOMOJIOUYHBIX TPOAYKTOB, BHUHOAenue. MukpoOuonornueckuii cuHTe3. OOBEKTHI
MHUKPOOHOIOIHYeCKUX TexHonoruil. [Ipon3BoacTBo Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Cozanue TEXHOJIOTUI U MHCTPYMEHTOB LI€JICHANPABICHHOIO U3MEHEHHSI 1 KOHCTPYUPOBAHMSI TEHOMOB C LIEJIBIO ITOJYYEHHs OPTaHU3MOB U
UX KOMIIOHEHTOB, COJIEPKallMX HE BCTpEUaroIMecs B IPUPOAe OMOCUHTETUYECKHUE ITYTH.

Knerounas uHxeHepusi. MeTolibl KyJlbTYpbl KJIETOK M TKaHeW pacTeHud U KuUBOTHbIX. KpmoOanku. Comaruueckas ruOpuausanus u
coMaTH4YecKuil smOpuorenes. lcronp30BaHME TalUIOWA0B B CEIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX anmumen. Hcnonvzoeanue
MOHOKIOHANbHLIX U NONUKIOHANbHLIX aHmumen 6 meouyune. VICKycCTBEHHOE OIUIONOTBOpEHUE. PEKOHCTPYKIUS SAWLEKIETOK U KJIOHUPOBaHHE
KUBOTHBIX. MeTo/l TpaHCIUIAaHTAlMU SAEp KIETOK. Texnonocuu 0300poeieHus, KYIbMUGUPOSAHUs U MUKPOKIOHANbHO20 PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHasl M TeHHasi HHXKeHepus. MIcKyccTBeHHBIN cHHTE3 reHa u KoHcTpyupoBaHue pekomOuHaHTHEIX [IHK. Cozoanue mpanceennvix
opeanusmos. JIoCTHKEeHUs U IepCIeKTUBBl XPOMOCOMHOM M F€HHOM MHXKEHepUU. DKOJOTHYECKUE U ITHYECKUE ITPOOJIEeMbl TEHHONW MH)KEHEPHUH.

Menununckue OuorexHosoruu. IlocrreHomHas nudposas menuuusa. IIIP-nmuarnoctuka. MeTtabonoMHbIN aHaIN3, T€HOLEHTPUYECKUN
aHaJI3 TpPOTEeOMa YeJIOBeKa JUIsl OLEHKU COCTOSHUS €ro 370poBbs. lcmosib30BaHME CTBOJIOBBIX KJETOK. TapreTHas Tepanusi paka. 3D-
OrouHXKeHepus Ui pa3paboTKU QpyHIaMEHTaIbHBIX OCHOB METUIIMHCKUX TEXHOJOTUM, CO3/1aHUsI KOMIUIEKCHBIX TKaHEH COueTaHUEeM TEXHOJIOTUI
TpEXMEpHOro OMONPUHTHUHTA U cKadOIAUHTA IS pEIIeHUs 3a/1a4 IepCOHATU3UPOBAHHON METUIIMHBI.

Co31aHne BEKTOPHBIX BaKLUH C LEJIbI0 00ecreueHus KOMOMHUPOBAaHHOM 3amuThl 0T Bo3Oyauteneit OPBU, ycTtaHOBiIeHHE MONEKYISPHBIX
MexaHu3MoB QyHkunoHupoBanusi PHK-conepxkaminx BupycoB, BbI3bIBAIOIIMX 0CO00 OMAacHbIe 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupel u cxemsl: «Vcnonap3oBaHWE MHUKPOOPTaHW3MOB B HPOMBIIIICHHOM MpPOU3BOJACTBE», «Kierounas wunxkeHepus», «[ eHHas
UHXECHEPUS».

JlabopaTopnas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «IlosydeHne MOJIOYHOKUCIBIX TIPOTYKTOBY.

Jkckypeust «broTexHoI0rus — BaKHeHIIast MPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUECKOE TPOU3BOJICTBO)Y.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMUS K PE3yJbTaTaM OCBOCHHSI OOYYAIOIIMMHCS MPOTpaMM CpeAHEero oOImero oOpa3oBaHUS:
JUYHOCTHBIE, METANIPEIMETHBIC U TIPEIMETHBIC.

B cTpyKkType IWYHOCTHBIX pE3YJIbTaTOB OCBOCHHS IMPOTPAMMEI IO OHOJIOTHU BBIACIICHBI CICIYIOIIME COCTABJISIONINE: OCO3HAHHE
00y4aloIUMUCS POCCUICKON Ipa)KAaHCKOW MIACHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIEHOCTA U CAaMOOMPEEIICHUI0, HAIuyue
Momusayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe paseumue BHYTPEHHHX YOEXKIEHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX ILIEHHOCTEH U
HUCTOPUYECKUX TPAAULMKA pa3BUTHSI OMOJIOTMYECKOIO 3HAHMS, 20MOBHOCMb U CNOCOOHOCMb O0OYdYaloLUXCsl PYKOBOJCTBOBAaTbCS B CBOEH
JESTEeNbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMH, TIPUCYIIMMH CHUCTEME OHOJIOTHUECKOTO OOpa3OBaHUs, Haiuyue npasoCcoO3HAHUsL
AKOJIOTHUYECKOM KYIbTYPBI, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHbIE TIIAHBI.

JInuHOCTHBIE PE3yabTaThl OCBOEHHUS MPOTPAMMBI MO OMOJOTHUU AOCTUTAIOTCS B €IMHCTBE y4e€OHOW M BOCHHUTATEIHHOW IESATENHOCTH B
COOTBETCTBUH C TPAJUIIMOHHBIMU POCCUMCKUMHU COITUOKYJIBTYPHBIMH, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSMH, MPUHATHIMU B
o0IIecTBe TpaBWJIAMH M HOPMaMH IOBEACHHS W CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMSI, CAMOBOCIHUTAHHS W CAMOPA3BUTHS, PA3BUTHS
BHYTpPEHHEH MO3UIUU JIMYHOCTHU, MATPUOTHU3MA U YBOXKEHUS K 3aKOHY U IMPABOIMOPSIKY, YEIOBEKY TPyAa U CTaplIeMy MOKOJIEHUIO, B3aUMHOIO
yBa)KeHHUS, OEPEKHOTO OTHOLICHHS K KyJIbTYPHOMY HACIEAWIO U TPAAUIMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit ®denepanuu, npupoae u
OKpY>Karollen cpene.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHUSI yueOHOTO mpeameTa «buonorus» MOKHBI OTpa)kaTh TOTOBHOCTh M CIHOCOOHOCTH OOYYAIOIIMXCS
PYKOBOJICTBOBAaThCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMENH IWYHOCTH, CHCTEMOH I[EHHOCTHBIX OpPHUEHTAIUii, TMO3UTUBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM POCCUICKOTO O0IIeCTBa, paclIupeHHe KU3HEHHOTO OIbITa U OMbITA JESTEILHOCTH B
MpoIIecCe peaTn3alui OCHOBHBIX HAMPAaBIEHUN BOCIIUTATEIBHOM I€SITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH IPAKJAHCKOM MO3UIIMK 00y4aloLIerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O UJIeHa POCCUHCKOI0 OOIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SA3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH NEATEIBHOCTH MPHU CO3/aHUU YUYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATENBHBIX 3ajad,
BBITIOJTHCHUHN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEATh COOCTBEHHYIO ITO3HITUIO 110 OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHSTH €€,



YMEHHE YYHUTHIBaTh B CBOUX JEWCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOIO B3aUMOJCHCTBHUS JIOAEH C pa3HbIMH YOEXJICHUSMH,
KYJIbTYPHBIMU [EHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B TMPOIECCE COBMECTHOTO BBINIOJIHCHUS YUYEOHBIX, IMO3HABATEIBHBIX W WCCIEAOBATEIbCKUX 3ajad,
YBaXXUTEIBHOTO OTHOLLIEHUS! K MHEHHIO OIIIOHEHTOB MPU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOIIOTMYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TyMaHUTapHOMN M BOJOHTEPCKOM NEATENbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCUUCKON Tpa)KTaHCKOW HMJICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTHU
nepen PonuHoil, ropaoctu 3a cBoii kpai, cBoro PoauHy, CBOIi A3bIK U KYJIBTYPY, IPOIJIOE U HACTOSIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOUICHHE K MIPHUPOJHOMY HACIHEAUI0 M MaMSATHUKAM MPUPOJBI, JOCTIDKeHUAM Poccun B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTH OIEHUBAThH BKJIAJI POCCUUCKHUX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTHH, IOHUMAHUS 3HAYCHUS OMOJIOTUU B TIO3HAHUU
3aKOHOB IIPUPO/IbI, B )KU3HU YETIOBEKA M COBPEMEHHOT'0 O0IIIeCTBA;

uzeitHas yoe:x IEHHOCTh, TOTOBHOCTh K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh 32 €ro CyAbOy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HApO/1a;

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO IMOBEACHHUS,;

CIIOCOOHOCTH OLIEHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSM, CO3JaHWUI0O CEMbU HAa OCHOBE OCO3HAHHOTO TMPHUHSTHUS IIEHHOCTEH CEMEWHOW >KU3HH B
COOTBETCTBHUU C TPATUIIUAMH Hapoa0B Poccuu;

4) 3cTeTUYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOUash 3CTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIOPTa, TPYAa, OOIIECTBEHHBIX
OTHOIIICHHH;

MMOHUMAaHUE SYMOITMOHAIIBHOTO BO3ICHCTBUS KUBOM IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPaKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJIEHUE IPOSBIISTh KAU€CTBA TBOPUECKOM JINYHOCTH;

5) ¢pusuveckoro BocnuTaHUSA, POPMHPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0 0JIAr OOy YHsI:

MMOHUMaHWE M pean3alis 3I0pPOBOTO M 0€30MacHOTr0 o0pa3a JKM3HU (30POBOE MUTAHWE, COOIOJCHUE TUTUEHUYSCKUX MPABUI U HOPM,
cOQJIaHCUPOBAHHBIN PEKUM 3aHATHHA W OTIbIXa, peryispHas (u3nyecKkas aKTHBHOCTBH), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;



MOHMMAaHHUE LIEHHOCTU MPaBWJI WHIUBUAYAIbHOTO W KOJUIEKTUBHOTO OE30MAaCHOTO MOBENEHHUS B CUTYAlUSX, YTPOKAIOLIUX 370POBBIO U
JKM3HU JIFOICH;

OCO3HAHUE TIOCTICICTBUI U HETPUSATHS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTHKOB, KYPCHHS);

6) Tpy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

TOTOBHOCTh K aKTUBHOH JESITEILHOCTH TEXHOJOTUYECKOW M COIMANIBHON HAMPABIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATH, TUIAHUPOBATH H
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO I€ATEIHHOCTB;

MHTEpEC K pazNu4HbIM cdepaM MpodeccuoHANbHON AesTeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiei npodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTB M CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKCHUH BCEH )KHU3HU;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

HKOJIOTMYECKH 1eIecO00pa3HOe OTHOIICHHUE K MPUPOIEC KaK HCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBILIECHUE YPOBHS HKOJIOTMUYECKON KyIbTYphl: MPUOOPETEHUE OMbITAa MJIAHUPOBAHUS MOCTYIKOB U OIEHKH MX BO3MOKHBIX MOCIEICTBUN
JUISL OKPY>KArOILIEeH CpeJibl;

OCO3HaHUE TII00aTHHOT0 XapaKTepa KOJOTHISCKUX MPOOJIEM U ITyTeH UX PEIICHMS;

CIOCOOHOCTh HMCIOJIB30BaTh MPHOOpETaeMble NpU HM3YyYECHUH OHOJOTUM 3HAHMS M yMEHUSA MpPU PEIICeHUU MpoOJeM, CBSI3aHHBIX C
paloHaIbHBIM IPUPOIONOIB30BaHUEM (COOIOICHUE TPABUII MIOBEJCHHS B IPUPO/IE, HAIIPABJICHHBIX HA COXPaHEHUE PAaBHOBECHS B 9KOCHCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpPUATHE JCHCTBHUI, MPUHOCIIIUX BpeJ OKPYXKAMOIIECH MPUPOAHOH Ccpele, YMEHHE MPOTHO3UPOBATH HEOIArompUsTHBIC
9KOJIOTHYECKHE TIOCIICICTBHS MPEANPUHUMACMBIX JICHCTBUH U MPEIOTBPAIIATE UX;

HAJIM4YUE PAa3BUTOTO JKOJOTHYECKOTO MBIIIICHUS, HKOJIOTHMUYECKON KYIbTYphl, OMBITa JEATEIBHOCTH JKOJIOTUYECKOW HANpaBICHHOCTH,
YMEHHSI PYKOBOJICTBOBAThCS MMHU B IMO3HABATEIHHOW, KOMMYHUKATUBHOW W COIMAbHOM MPAKTHUKE, TOTOBHOCTU K yYacTHIO B MPAKTHYECKON
JESATEIbHOCTH YKOJIOTHYECKOM HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKM H OOIIECTBEHHOW MPAKTHUKH,
OCHOBaHHOTO Ha JHANIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNE SI3BIKOBOUM M YMTATEIHCKOM KYIBTYPHI KaK CPEJICTBA B3aUMOJICHCTBHUS MEXKTY JIFOJIbMHU U IIO3HAHUS MUPA;

MMOHMMAaHKUE CHEIU(PUKA OMOJOTUU KaK HAayKH, OCO3HAHHS €€ Poiu B (POPMHUPOBAHUHU PAIMOHAIHLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU
[[EJIOCTHOTO MPEACTaBIEHUSI 00 OKPYXKAIOIIEM MUPE KaK O €MHCTBE MPUPOIBI, YeJIOBeKa M OOIIECTBA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN
U pelIeHNH MpoOIeM COXpaHEHUS MPUPOTHOTO PAaBHOBECHS,



yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIsl COBPEMEHHOM LUBHIM3ALUK: 00ECIIEYeHNsI HOBOI'O YPOBHS Pa3BUTHUS MEIULMHBI, CO3JaHHE
MEPCHIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pellaTh pecypcHbIe MPOOIEeMbl Pa3BUTHS YEJIOBEUYECTBA, IMOMCKA MyTEH BBIXOJA U3 TIIOOAIBHBIX
HKOJIOTHYECKUX MPOoOJIeM M 00ecredeHus] mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAlMOHAIBHOMY HCIOJB30BAHUIO MPUPOAHBIX PECYPCOB U
(OpMHPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOIMYECKMX 3HAHMM B LEJIAX MOBBILIEHUs OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH,
KaK COCTaBHOW 4acTH (PyHKIMOHAIBHOM rpaMOTHOCTH 00yJarouxcs, popMuUpyeMoil pu U3y4eHUH OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB IO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIb30BATh MOJydyaeMble 3HAHUS IS
aHaIM3a M OOBACHEHMs SIBJICHUN OKPYKAIOIIEro MUpPAa U MPOUCXOASIIMX B HEM M3MEHEHUI, yMEHHE JAeiaaTb 0OOCHOBaHHbIE 3aK/IIOUCHMs Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOILUXCA JAHHBIX C LEJIBIO NIOJYyYEHUs JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIB30BaTh OMOIOTUYECKHE 3HAHUS ISl PEILICHHsI TPOOJIEM B pealibHBIX KU3HEHHBIX CHUTYallUsX;

OCO3HaHUE LIEHHOCTM HAyYHOM JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBJIATH IPOEKTHYIHDO W HCCIEHOBATEIBbCKYIO JIEATEIBHOCTh
WHIVBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb U CLIOCOOHOCTh K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY I10JIyYE€HHIO HOBBIX 3HAHUH 110 OMOJIOTHH B
COOTBETCTBHUH C )KMU3HEHHBIMU TIOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpenmeTHbie pe3yabTaThl OCBOCHUs yueOHOro mpeamMera «buonorus» BKIIIOYAIOT: 3HAYMMBIE IS (POPMUPOBAHUS MHUPOBO33PEHHS
00yyaroluxcsl MEXKIUCHMILUIMHAPHbBIE (MEXIpPEeIMETHbIE) OOIIEHAay4YHbIE IMOHATHUS, OTpa)KalollUe IIeJIOCTHOCTh HAyYHOM KapTHHBI MHUpA U
cnenuduKy METONOB TO3HAHHUSA, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEpPTHs, SIBJICHHE, MPOIIECC, CHCTeMa, HAy4HbIH (akT,
MIPUHIIUII, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIEJIOBaHHE, HAOIIOJIEHHE, U3MEpPEHHUE, IKCIEPUMEHT U JIPyrue); YHUBEPCAIbHBIC
yueOHble IeHCcTBUS (TT03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE), o0ecreunBaromue GopMupoBaHue (pyHKIIMOHAIBHON IPaMOTHOCTH U
COLIMAJIbHOW KOMIETEHIUH 00Yy4aroluXcs; CIOCOOHOCTh O00YYaOLIMXCsl UCIOIb30BaTh OCBOCHHbBIE MEXAMCHUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCAJIbHbIE Y4eOHbIe TEHCTBUS B IO3HABATEIbHOM U COLIMAIbLHOM MTPaKTHKE.

B pesynbrare uzydeHus OMOJIOTHM HA YPOBHE CpeAHEro o0Iiero oopazoBaHus y odydaromierocst OyayT chopMUpOBaHbI [MO3HABATEIbHbBIE
YHUBEpCcaJbHbIE yUeOHbIE IeHICTBUS, KOMMYHHKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUS, PETYISATUBHbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBHS,
COBMECTHAs JAEATEIbHOCTb.

MertarnpeamMeTHbIe pe3yIbTaThl OCBOSHHS ITPOTPAMMBI CPETHETO 00IIET0 00pa30BaHUS JOKHBI OTPAXKATh:

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁﬂblMI/l MNo3HaBaTeC/JIbHbIMU HeﬁCTBHﬂMH:

1) 6a3oBbIe JJOrHYecKHe eHCTBHS:



CaMOCTOATENFHO (POPMYIHPOBATh U aKTyaIM3UPOBATh NpoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHHWH MPHUEMBI JOIMYECKOTO MBIIUICHHS (aHalu3a, CHHTE3a, CpPAaBHEHHs, Kiaccupukanuu, o000IeHus),
PacKpBIBaTh CMBICII OMOJIOTUYECKUX MOHATUH (BBLACTIATH UX XapaKTepHbIEe PU3HAKY, YCTAHABIMBATD CBS3U C IPYTUMU IMOHATHIMH);

ONPEAETSATh LEeNU JCATeNbHOCTH, 3ahaBasi NapaMeTpbl M KPUTEPHH WX JOCTIKEHHS, COOTHOCUTH PpE3yJIbTaThl JESTEIbHOCTH C
MIOCTABJICHHBIMU LIEJISIMH;

MCIIOJIb30BATh OMOJIOTHYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB M SBJICHHUN )KUBOM MPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTHBHBIC, IEAYKTUBHBIC, IO AaHAJOTMM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEUYHS B
paccMaTpruBacMbIX SBJICHHUAX, (POPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHHUS;

NPUMEHATh CXEMHO-MOJICNIFHBIC CPEICTBA ISl IPEACTABICHUS CYHIECTBEHHBIX CBS3€H M OTHOIICHWH B HM3y4aeMbIX OMOJIOTMYECKUX
00BEKTax, a TAKKE MPOTUBOPEUUN PA3HOTO POJIA, BBISIBICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3padaTbIBaTh IUIaH PEHICHUs MPOOIeMbl ¢ yIETOM aHAIM3a UMEIOIINXCS MAaTepUATIbHBIX U HEMaTePHUAIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHUBHI B ICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3Y/IBTATOB LIENISM, OIICHUBATH PUCKH MTOCIIECTBUI eI TEIbHOCTH;

KOOPJIMHUPOBATH M BHIOJIHITH paO0Ty B YCIOBUIX PEaIbHOT0, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIeA0BATEIbCKHE TeiiCTBHSA:

BJIAJICTh HABBIKAMH Y4E€OHO-HCCIICIOBATEIILCKOW M TPOSKTHOW JESATENbHOCTH, HAaBBIKAMHU pa3peuieHus MpolseM, CIIOCOOHOCThIO |
TOTOBHOCTBIO K CAMOCTOSATEIIFHOMY IIOMCKY METOJIOB PEIICHHS IPAKTHYECKHUX 3a]a4, IPUMEHEHHIO PA3IIMYHBIX METOI0B TO3HAHHUS;

UCIIOJIb30BATh PA3IMYHbIC BUABI JESATEIBHOCTH IO MOJYYSHUIO HOBOTO 3HAHMSA, €r0 WHTEPIIPETAIMU, MPEoOPa30BaHUIO0 U MPUMEHEHHUIO B
Y4eOHBIX CUTYaIHAX, B TOM YHCJIE IPU CO3IaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIM TUI MBIIIJICHHUS, BIAJCTh HAYYHON TEPMUHOJIOTHEH, KIFOUeBBIMUA OHATHSIMH U METO/IaMHU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN AEATEIILHOCTH U KU3HEHHBIX CUTYalHsX;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBA3M M aKTyaJlU3UpOBaTh 3aJady, BBIIBUTATh TUIOTE3y €€ pELIeHMs, HAXOJAUThb apryMEHThI IJis
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHIA, 331aBaTh TApAMETPhl M KPUTSPUH PEILICHIS,

aHAJM3UPOBATh MOJyYSHHBIE B XOJI€ PEIICHHS 33]]a4l Pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh UX TOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE
B HOBBIX yCJIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIH OMBIT;

OCYIIECTBIIATH L[EJICHANIPABICHHBIIN MOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHSA B MPO(ECCHOHANBHYIO CPENy;

YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTHYECKYIO 001aCTH )KU3HEACSITETbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;



BBIJIBUTATh HOBBIC MJICH, NIPEIaraTh OPUTHHAIBHBIC MTOIXOABI U PEIICHUS, CTABUTH MPOOJIEMBI U 3a/1auH, TOMYCKAIOIINE aJbTePHATHBHBIC
pereHus.

3) pa6ora ¢ nngopmanmeii:

OPHECHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(POPMAIMU (TEKCTE YUeOHOTO MOCOOUs, HAyYHO-TIOMYJIIPHON JTUTEpaType, OMOJIOTHUECKUX
CIIOBApsX W CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JJaHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHQGOPMAIMIO DPA3IUYHBIX BUAOB H (HOPM
MIPEJICTABJICHHUSI, KPUTUYECKH OIEHUBATH €€ TOCTOBEPHOCTH M HEIIPOTUBOPEUUBOCTb;

(GhopMyIMpOBaTh 3aMpoChl U MPUMEHITH PA3IMYHBIE METOJBI MPH TMOWCKE U OTOOpe Ouonormueckoil mHbopManuu, HEOOXOIUMOUW IS
BBINOJIHEHUS YICOHBIX 3a]1ay;

npuoOpeTaTh OIBIT HCIOJIb30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYIBTYPYy aAKTUBHOTO
WCIOJIb30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIBHYIO (OPMY TPEICTABICHUS OMOJIOTHYECKON MHPOpMAIUH (CXeMBbI, TpaduKH, TUarpaMMbl, TAOIUIIbI,
PHUCYHKH | JPYTrOe);

UCIIOJIb30BaTh HAyYHBIN SI3bIK B KAYECTBE CPEICTBA MPH paboTe ¢ OMoornyeckor nHGopMaIien: MPUMEHATh XUMHUYECKHUE, PU3HMUECKUE U
MaTeMaTHYeCKHUe 3HAKH M CHMBOJIBI, (OpMyIbl, ab0peBuaTypy, HOMEHKJIATYpPY, HCIIOJIB30BaTh M MpPeoOpa3OBHIBAaTh 3HAKOBO-CHMBOJIHUYECKUE
CpeACTBa HAIISITHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH)OpMaIK, HHPOPMAIIMOHHOM 0€301MaCHOCTH JIMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHKAIIMX BO BCEX Cepax KU3HHU, aKTUBHO YIaCTBOBATH B AMAJIOTE MJIHM TMCKYCCHHU IO CYIIECTBY O0CYX/TaeMOi TEMBI
(yMeHWe 3a/JaBaTh BOMPOCH], BBICKA3BIBATH CYXJICHHS OTHOCHUTEIIGHO BBITIOJNHEHUS TMpejiaraeMoi 3a/Jad, ydYWUThIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUI IPYTUX YUACTHUKOB AMATIOTA W JUCKYCCUN);

pacmno3HaBaTh HeBepOaIbHbIE CPEACTBA OOIICHMS], TOHUMATh 3HAYEHHUE COLMATBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(MIMKTHBIX
CUTYaIluH, YMETh CMSIT4aTh KOH(JIUKTHI M BECTH NIEPETOBOPHL;

BIIQJICTh PA3TUYHBIMU CHOCOOAMH OOINEHUS W B3aUMOJICHCTBUS, NMOHMMATh HAMEPCHHs JIPYTUX JIFOJICH, TPOSBISATH YBaXKHUTEIHHOE
OTHOIIIEHHE K COOECEIHHUKY U B KOPPEKTHOI Popme PopMyIHpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHMMATh ¥ WCIOJb30BaTh IMPEUMYIIECTBA KOMAaHJHOH W WHIWBUIAYAIbHOW paOOThI TPH PEIICHHH OWOJOTHICCKOW IPOOIIEMBI,
000CHOBBIBaTh HEOOXOAMMOCTH MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICHCTBHSI PU PEUICHUH YIeOHOM 3a/1auH;

BBIOMpATh TEMATHUKY M METOABI COBMECTHBIX JIEHCTBHI ¢ yUETOM OOLIUX UHTEPECOB U BO3MOKHOCTEH KaXKIOTO WiIeHa KOJJIEKTHUBA;



MIPUHUMATh LIEJIA COBMECTHOW JESITENBHOCTH, OPraHW30BBIBATH M KOOPAMHHUPOBATH NEUCTBUS MO €€ JOCTHIKEHMIO: COCTAaBJIATH ILUIAH
JEHCTBHI, pacpeaesaTh POIH ¢ y4ETOM MHEHUH YIaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOM paboTHI,

OLIEHUBATh KaY€CTBO CBOETO BKJIJZa M KAXKJIOTO yYAaCTHUKA KOMaH bl B OOIIUI Pe3ysIbTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C IMO3ULIMH HOBU3HBI, OPUTUHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh IMO3UTUBHOE CTPATETMUYECKOE IIOBEIEHHWE B PA3JIMYHBIX CHUTYalUsX, MPOSBIATH TBOPUYECTBO U BOOOpa)keHUE, OBITh
WHULIMATUBHBIM.

OgnageHne yHMBePCAJIbHBIMHU PeryJisiTHBHBIMY /1€fiCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JUISI BHISIBIICHHS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX M Y4EOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH 1I€TIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JICHCTBHAX M ITOCTYINKAX MO OTHOILICHUIO K KUBOU
IIPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIbHYIO ACSITENbHOCTD, BBIABIATH MPOOIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B
00pa30BaTEeNbHON NEATEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENTLHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H MPEAIIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTo MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocobcTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKOM HSpYIUMIUU B pa3HbIX OOJAcTSIX 3HAHUM, IOCTOSHHO IOBBIIATH CBOMU
o0pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, BHOCUTb KOPPEKTUBHI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM;

BJIa/IETh HaBbIKAMU TIO3HABATEJIbHON pedieKCHM KaKk OCO3HAHUSI COBEPIIAEMBIX NEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBaHUH, MCTIOJIb30BaTh MPUEMBI pepiIeKCUN [T OLIEHKU CUTYaIH, BBIOOpa BEPHOTO PEIICHNUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTHUX:

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;



pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YelIoBeKa.

INPEAMETHBIE PE3YJIBbTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS COAEp)KaHUs ydeOHoro npeamera «buonorus» Ha yriiyOaéHHOM YpOBHE OpPHUEHTHPOBAaHBI Ha
obecnieyeHrne npopuibHOro ooydeHus obOydaromuxcs Ouonorud. OHM BKIIOYAIOT: crienuduyeckue A OMONOrUN Hay4HbIE 3HAHMS, YMEHUS U
CIOCOOB! JIEHCTBUM IO OCBOECHHIO, MHTEPIIPETAMM W MPEoOpPa3OBaHUIO 3HAHUH, BUIBI JEATEIBHOCTH IO IMOJYYEHHUIO HOBBIX 3HAaHUH M HUX
NPUMEHEHHIO B PA3UYHBIX y4YEOHBIX, a TAaKKe B peabHBIX >KU3HEHHBIX CHUTyauusx. [IpenMeTHble pe3ynbTaThl NPEACTaBICHBI IO ToJaM
U3Y4YEHHUS.

IIpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 knacce n0mKHbl OTpakaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa, B TO3HAHWU 3aKOHOB IPUPOJIBI U PEIICHUH MPOOJIEM PAMOHATBHOTO IPUPOAONIOIB30BAHNUS, O BKIIAZE POCCUICKUX U 3apyOEKHBIX YIEHBIX
B pa3BUTHE OMOJIOTHUH;

BJaJICHHUE CHCTEMOW OMOJIOTMYECKUX 3HaHUI, KOTOpas BKJIHOYAET: OCHOBOIIOJIATaolle OMOJIOTHYECKHE TEPMHHBI U TMOHATUS (KHU3Hb,
KJIETKa, OpPraHu3M, MeTaboJM3M, FOMEOCTa3, CaMOpPEryysilus, CaMOBOCIHPOM3BEAECHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT M DPA3BHUTHUE),
ounonorudeckue Teopuu (kiaerounas teopust T. IlIBanna, M. Ilneiinena, P. BupxoBa, XxpoMocomMHasi Teopusi HacleACTBEHHOCTH T. MopraHna),
yuenus (H. . BaBunoBa — 0 neHTpax MHOroo0Opasusi U MPOMCXO0XKJIEHHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€AMHOOOpa3Hs IOTOMKOB IIEPBOTO
[IOKOJICHUS, pACUICIUIEHUsl, YMCTOTHl TaMeT, HEe3aBHUCUMOro HacienoBaHus [. MeHzaens, TOMOJOTMYECKUX pSAJOB B HAcJIEIACTBEHHOMN
n3MeHunBoct H. U. BaBuiioBa), npuHIMITEI (KOMITJIEMEHTApPHOCTH);

BJIaJICHE OCHOBHBIMH METOJIaMH HAy4YHOI'O MO3HAHUS, UCHOJb3YEMBIX B OMOJOIMUECKUX HCCIEIOBAaHMSAX JKUBBIX OOBEKTOB (ONHUCAHHE,
U3MepeHue, HaOJI0IeHNE, SKCIIEPUMEHT);

YMEHHE BBIACNATH CYIIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT, OJJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B
TOM 4yHcie OakTepuil, TpuOOB, PACTEHWM, KUBOTHBIX M YEIOBEKa, CTPOCHMS OPraHOB M CHUCTEM OPraHOB pacTE€HUH, >KMBOTHBIX, UYEJIOBEKa,
MIPOLIECCOB KU3HEAEATEIBHOCTH, MMPOTEKAIOIINUX B OPraHU3Max PacTeHHUH, )KUBOTHBIX M YeJOBEeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEHa BEILIECTB
(MeTabonu3M), MpeBpallleHus SHEPruu, OpOokKEeHHs, aBTOTPOPHOr0 U TeTepoTpo(PHOro THMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a,
Melo3a, raMeToreHesa, SMOpUOreHe3a, MOoCTAIMOPHOHAIILHOTO Pa3BUTHUS, PA3MHOXKEHUS, NHIUBUAYAIBHOIO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aMMO/JIEHCTBHS T'€HOB, F€TEPO3UCA, HCKYCCTBEHHOI'O 0TOODA;

YMEHHUE YCTaHaBIMBATh B3aMMOCBSI3U MEKIY OPTaHOMIaMH KJIETKH M UX (GYHKIUSMH, CTPOCHHEM KJIETOK PAa3HbIX TKaHEH U uX QyHKIUSAMH,
MEX/y OpraHaMy U CHUCTEMaMU OPraHOB Yy pacTEHUH, )KUBOTHBIX M YEJIOBEKA U UX (YHKUIMSIMH, MEXKIy CUCTEMaMU OPTaHOB U UX (PYHKLIHIMH,
MEXIy JTarnaMd OOMEHa BEIIECTB, 3TallaMu KJIETOYHOrO LMKJIA W KU3HEHHBIX IIMKJIOB OPraHM3MOB, 3TalaMd AMOpPHMOHAIBLHOTO Pa3BUTHS,
TEHOTUIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOpaMu Cpeibl 0OUTaHMS;



YMEHHE BBISBISATH OTJINYUTEIbHBIC PU3HAKH JKUBBIX CUCTEM, B TOM YHCJI€ PACTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCHOJB30BaTh COOTBETCTBYIOIIME AapryMEHTBI, OMOJIOTMYECKYI0 TEPMHUHOJIOTHI0 M CHMBOJIMKY Ui JIOKA3aTeNbCTBA POJACTBA
OpPTraHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIL;

yYMEHHE pelaTh OMOJOTHYECKHE 3a]]aui, BBISBISATH IPUUYUHHO-CIICACTBEHHbBIE CBA3U MEXKIY HUCCIEyeMbIMU OMOJIOTHYECKUMH MIPOLieccaMu
U SIBJICHUSIMH, JIEJIaTh BBIBOJIbI U TPOTHO3bI HA OCHOBAHUH IOJIYYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBINOJIHATh J1a0OpaTOpHbIE M MpPaKTHYECKUE padoOThl, cOOMI0NaTh NpaBwia Mpu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM
00opyIOBaHUEM;

YMEHHE BBIJIBUraTh TUIIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIbHBIMU CPEICTBAMHU, (GOPMYIUPYs LEeNb HCCIEIOBaHUS, aHATIU3UPOBAThH
MOJIyYE€HHBIEC PE3YJIbTAThI U AENaTh BHIBOL;

YMEHHE YYacTBOBAaTh B y4eOHO-MCCIIEAOBATENBCKOM paboTe Mo OMOJIOTMH, HKOJIOTUM W MEAWIUHE, MPOBOJMMON Ha 0a3ze MIKOJIBHBIX
HAYYHBIX OOMIECTB, ¥ MyOJINYHO MPEACTABIATH OIYYEHHBIC PE3YJIbTAaThl HA YUCHHUECKUX KOH(PEPEHIIHAX;

YMEHHE OLICHUBATh dTUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEIOBAaHHUI B 00JaCTH OUONIOTMH U MEIULIMHBI (KIIOHUPOBAHHE, UCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIIPABJIIEHHOE U3MEHEHHE FTeHOMA U CO3/IaHUE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIICCTBIISITh OCO3HAHHBIA BBIOOp Oynymied mnpodeccHoHANIbEHON JCeSITeIbHOCTH B 0O0JNACTH  OWOJIOTHH, MEIHIIHHEI,
OMOTEXHOJIOTHH, BETEPHUHAPHH, CEIILCKOTO XO3SICTBA, MUIICBON MPOMBIIUIEHHOCTH, YIIIYOJsATh IMO3HABATENbHBIA MHTEPEC, HANPAaBICHHBIN Ha
OCO3HAaHHBIM BBHIOOP COOTBETCTBYIOIIEH mpodeccun W MPOAODKEHHE OWOIIOTMYECKOTO 00pa3oBaHWs B OpPraHU3AlMSIX CpPETHETo
poheccCHoHaNBHOTO U BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero
padoTshI

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

buonorus xkak HayKa

JKuBble cucTeMBl U HX HU3YUCHUC

http://school-
collection.edu.ru

http://school-
collection.edu.ru

buonorus xietku

XuMuueckas opraHu3anusa KJICTKH

Crpoenue u GyHKLIUHU KIETKU

0.5

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

OOMeH BellecTB U MpeBpallieHnue S3HEPTUH B
KJIETKE

Hacnencreennas nnpopmanus u
peanu3anus e€ B KIETKE

JKU3HEHHBIN MUK KIETKA

0.5

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
collection.edu.ru

10

11

Ctpoenue u GyHKINH OpraHU3MOB

Pazmuoxenue u Pa3BUTHEC OPTraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U

1.5

1.5

0.5

http://school-
collection.edu.ru

http://school-
collection.edu.ru

http://school-
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HN3MCHYMUBOCTHU OPTaHU3MOB

collection.edu.ru

http://school-

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 :
collection.edu.ru
http://school-

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 -
collection.edu.ru
http://school-

14 I'eneruka uenoseka 3 0.5 L //S.C 00
collection.edu.ru
http://school-

15 Cenexkuusi OpraHu3MoB 4 15 ;
collection.edu.ru

16 BuorexHonorus u cuHTeTUYECKAast ONOIOr U 5 0.5 htty ://S.ChOOI_
collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 15
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 Buoorus kak KOMITJIEKCHAsE HayKa U KaK 1 http://school-
4acTh COBPEMEHHOT'O 00I1IeCTBa collection.edu.ru
. http://school-
2 JKuBble cucTeMbl U UX CBOWCTBA 1 .
collection.edu.ru
http://school-
3 YpoBHEBasi OpraHU3aIUs KUBBIX CHCTEM 1 .
collection.edu.ru
4 HcTopust OTKPBITHS U M3YUEHHS KIETKH. 1 http://school-
Knerounas Teopus collection.edu.ru
Mertozasl MOJNIEKYJIAPHON U KIETOUYHON
6uonoruu. [IpakTnueckas padora

5 «M3y4yeHne MeToI0B KJIIETOYHON OUOJIOTHH 1 05 http://school-
(xpomaTorpadus, anekTpodopes, ' collection.edu.ru
muddepeHanbHOe HEHTPUPYTHPOBaHUE,
[TLIP)»

. http://school-

6 XUMHUYECKUI COCTAB KIETKH 1 .
collection.edu.ru

. MuHepaibHbIE BEIIECTBA KIECTKH, UX 1 http://school-

ouosornyeckas posb collection.edu.ru
Opranudeckue BEemecTBa KJICTKH — OCJIKH.
p 1 http://school-
8 JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0.5

O€JIKOB C IIOMOIIbI0 KAYECTBEHHBIX

collection.edu.ru
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http://school-collection.edu.ru/
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peaKuuii»

CBoiicTBa, Ki1accupuKaius u GyHKIHHA

http://school-

OenkoB collection.edu.ru
10 OpraHuyecKme BeecTBa KJIETKH — http://school-
YIJIEBOIBI collection.edu.ru
11 Opranudeckue BemecTBa KIeTKH — http://school-
JIATHIBI collection.edu.ru
Hyxnennossie kucnotsl. JIHK nu PHK.
12 JlaboparopHas pabota «lcciaemoBanue 05 http://school-
HYKJICHHOBBIX KHCJIOT, BBIJICTICHHBIX U3 ' collection.edu.ru
KJICTOK Pa3JInYHBIX OPTaHH3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue http://school-
Hykieosuarpudocoarsr (HTD) collection.edu.ru
14 CeksenupoBanue JIHK. Metos1 http://school-
T€HOMHKH, TPAHCKPUIITOMHUKH, IIPOTEOMHKH collection.edu.ru
15 KonrponbHast padota Nel mo teme http://school-
«XUMHYECKasi OpraHn3aIHsl KICTKI collection.edu.ru
http://school-
16 Turmsl k1eTok. [IpokaproTHUeckas KieTka :
collection.edu.ru
CtpoeHune 3yKapuoTUYECKOM KIIETKH.
TPOEHHE DYKAPUOTUIECKOU KIIETKH ) hito://school-
17 [TpakTuyeckas pabdora «3ydyeHue cBoiicTB 0.5 I .
N collection.edu.ru
KJIETOYHON MeMOpaHbD»
. http://school-
18 [ToBepXHOCTHBIN ammapar KIeTK: :
collection.edu.ru
OnHoMeMOpaHHbBIE OPTaHOUIBI KIETKH.
19 [IpaxTuueckas padora «M3yuenue 05 http://school-

JABVKCHUSA OUTOINIA3MBbI B pACTUTCIIBHBIX
KJICTKax»

collection.edu.ru
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[TonyaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIpHH, T1acTUubl. JlabopaTopHas

http://school-

20 0.5 .
pabora «VccrenoBaHue mIa3Moim3a u collection.edu.ru
JICTIIa3MOJTU3a B PACTUTENBHBIX KICTKAX)
http://school-
21 HememOpanHbie OpraHoOUIbI KICTKH }
collection.edu.ru
http://school-
22 CTpoeuie 1 pyniuuk 11pa collection.edu.ru
CpaBHUTEJIbHAS XapAKTEPUCTHKA KIICTOK

23 sykapuort. JlJaboparopHas paboTa 05 http://school-
«M3yueHne CTPOCHHUS KIICTOK Pa3TMYHbBIX collection.edu.ru
OpPTraHU3MOBY

24 KonrpomnbHas pabora Nel mo teme http://school-
«XHUMHUYECKUI COCTaB U CTPOECHHUE KIIETOK) collection.edu.ru
ACCHUMUIIAIMS U TUCCUMUJISIINAS — J[BE
CTOpOHBI MeTabom3Ma. Turel o0OMeHa

o5 BeiiecTB. JlabopaTopHas pabora 05 http://school-
«M3yueHne KaTanuTHYECKONH aKTUBHOCTH collection.edu.ru
(bepMeHTOB (Ha MPUMEPEe aMUITa3bl WK
KaTajas3bl)»
DepMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTo MeTaboau3Mma. JlaboparopHast

26 pabora «M3yueHue (bepMeHTaTI/I]fHOF(I)) 0,5 E‘M

collection.edu.ru
pacIieruieHus NepoKCUaa BOJOPO/ia B
PaCTUTENBHBIX U JKABOTHBIX KJIETKaX)

http://school-

27 benku-akTuBaTOphI U OEIKU-MHTHOUTOPHI .
collection.edu.ru

28 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB http://school-
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dorocunres

collection.edu.ru

XemocuHTe3. JJaboparopnas padota

http://school-

29 C 0.5 -
«CpaBHeH#He poIieccoB GOTOCHHTE3A U collection.edu.ru
XCMOCHHTE3a)
A 0 .B 0 .
Ha3pOOHBIE OpraHu3Mbl. Bubl OposkeHus htto://school-
30 JlaboparopHnas pabota «CpaBHeHUE 0,5 l .
collection.edu.ru
IPOIIECCOB OPOXKEHUS H JBIXAHUSD)
31 Adp0oOHBIC OpraHU3MBbI. JTallbI http://school-
SHEPreTHYECKOro 0OMeHa collection.edu.ru
C) 0
HEeprust MEMOPAHHOTO TPaIMeHTa htto://school-
32 npoTtoHoB. Cunte3 AT®: pabora | .
o collection.edu.ru
npoToHHON AT®-cuHTAa3bI
http://school-
33 Peakiium MatpuyHOro CMHTE3a ;
collection.edu.ru
. http://school-
34 T — PHK -
PAHCKPUIIIIHMS — MAaTPUYHBIA CHHTE3 collection.edu.ru
35 TpaHcasIus U €€ dTarbl hitp: //school-
P t collection.edu.ru
36 KonupoBanue aMuHOKUCIOT. Poib http://school-
pubocoM B OuocuHTe3e Oernka collection.edu.ru
37 Opranu3anus reHomMa y mpoKapuoT U http://school-
9YKapuoT collection.edu.ru
38 MorekynsipHbIe MEXaHU3MbI KCIIPECCUN http://school-
TCHOB y DYKapuoT collection.edu.ru
B _
UPYChl — BHEKJICTOYHBIC (DOPMBI KHU3HH U htto://school-
39 oOnuratHble napasutel. [Ipaktuueckas 0.5 | .
collection.edu.ru
paborta «Co3nanne MOJIEIN BUPYCa»
40 BupycHsle 3a00s1eBaHus yeloBeKa, http://school-
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JKUBOTHBIX, PACTCHUI

collection.edu.ru

http://school-

41 HanorexHOoI0OrHHA B OMOJIOTUN U MEJULINHE ;
collection.edu.ru
. http://school-
42 JKu3HeHHBIN UK KIETKH ;
collection.edu.ru
. http://school-
43 Matpuunslii cunte3 JJHK )
collection.edu.ru
XpomocoMsl. JlaboparopHast padora
P PATOPHAA P http://school-
44 «3y4eHne XpoMOCOM Ha FOTOBBIX 0.5 ;
collection.edu.ru
MUKpOTIpenapaTax»
Jlenenue kiaeTku — MuTO3 Kapruokunes u
urokuues. Jlaboparopuas padora
t paroprai http://school-
45 «HabOmroneHrne MUTO3a B KJIIETKAX KOHYMKA 0.5 ;
collection.edu.ru
KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
46 Twumnb! KIeToK Perynsius )u3HEHHOTO http://school-
LMKJIA KIETOK. collection.edu.ru
47 KonrtposnbHast pabota Ne2 1o teme «O0OMeH http://school-
BelecTB. JKU3HEHHBIN LIUKIT KIIETKH) collection.edu.ru
48 Opra"usM Kak €JUHOE LET0E http://school-
TaHU3M KaK €IUH J1 : .
p A H collection.edu.ru
49 Txanu pacrenwuii. JlJaboparopnas padota 05 http://school-
«M3yueHne TKaHel pacTeHUI» ' collection.edu.ru
TKaHU )KUBOTHBIX U YEJIOBEKA.
50 Jlaboparopnas padora «3ydeHne TKaHel 0.5 http://school-
TOpHAs Ta « HHUE TKAHEN . )
paTopHas p v collection.edu.ru
SKUBOTHBIX»
51 Opranbl. Cucremsl opranos. JlaboparopHas 05 http://school-

paborta «/3ydyeHne opraHoB LIBETKOBOT'O

collection.edu.ru
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pacTeHus

http://school-

52 Ornopa Tena opranu3MoB collection.edu.ru

53 JIBU>KeHHE OpraHu3MoB m‘m
collection.edu.ru

o4 [Iutanue opranuzMoB w
collection.edu.ru

55 [TutaHKe TO3BOHOYHBIX )KUBOTHBIX. http://school-
[MumeBapuTenbHas cucTeMa 4ejoBeKa collection.edu.ru

56 JpixaHnue opranu3smMoB m‘m
collection.edu.ru

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U http://school-
4eJIOBEKA collection.edu.ru

58 TpaHCOpPT BEIIECTB Y OPraHU3MOB m‘m
collection.edu.ru

59 KpoBeHocHas cucteMa mo3BOHOYHBIX http://school-
YKUBOTHBIX U Y€JIOBEKa collection.edu.ru

60 Brinenenue y opranusmMoB m‘m
collection.edu.ru

61 3amuTa y OpraHu3MoB m‘m
collection.edu.ru

62 HMMMmyHHas cuctema 4enoBeKa m‘m
collection.edu.ru

63 PazapaxxuMocTb U peryJisinus y httQ://S_ChOOI-
OpraHU3MOB collection.edu.ru

64 I'ymopanbHas perynsuus 1 9HI0KpUHHAS http://school-
CUCTEMa KUBOTHBIX U YEJIOBEKa collection.edu.ru

65 DopMbI pa3MHOKEHUS] OPTraHU3MOB http://school-
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collection.edu.ru

http://school-

66 [TonoBoe pazMHOKEHUE )
collection.edu.ru
. http://school-
67 Metiio3 .
collection.edu.ru
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 HIOJIOBBIX KJIeToK. JlabopaTtopHas paboTa 05 http://school-
«M3y4yeHune cTpOCHHS IMOJIOBBIX KIIETOK Ha ' collection.edu.ru
FOTOBBIX MUKPOIIPENApaTax»»

69 WunuBumyanbHOE pa3BUTHE OPraHU3MOB — http://school-
OHTOrEHE3 collection.edu.ru

20 3akIajika OpraHoB U TKaHEH U3 http://school-
3apOJIBIIIEBBIX JTHCTKOB collection.edu.ru
Poct u pa3BHUTHE KHBOTHBIX.

7 JIaboparopHas pabora «BeIsBiacHHE 05 http://school-
TIPU3HAKOB CXOJICTBA 3apOIbIIICH ' collection.edu.ru
[T03BOHOYHBIX KUBOTHBIX)

Pa3sMHOkeHMe U pa3BUTHE PACTEHUIA.
. el p6 . P 05 http://school-
aboparopHas padora «CTpoeHue OpraHos ) .
patopHas p P N p collection.edu.ru
Pa3MHOCHHUS BBICIIUX PACTECHHI»
Konrpomsnas padora Ne3 o Teme
P P http://school-
73 «CtpoeHue, pa3MHOKECHUE U .
collection.edu.ru
WHIMBHUyaIbHOE pa3BUTHE OPTraHU3MOB)»
HcTopusi CTaHOBIICHHS U Pa3BUTHS
TE€HETHKH KaK Hayku. OCHOBHBIE TTOHATHS U
K http:/school-
74 CHUMBOJIBI TeHeTHKH. JlaboparopHas pabota 0.5

«/Ipo3oduna kak 00BEKT TEHETHIECKUX
HUCCIIENOBAHUN

collection.edu.ru
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3aKOHOMEPHOCTH HACIEAOBAHUS
NpU3HAKOB. MOHOTHOpUIHOE

http://school-

75 ckpemuBanue. [Ipaktuueckas pabota 0.5 .
. collection.edu.ru
W3yueHue pe3yapbTaToB MOHOTHOPHIHOTO

CKpenuBanus y Apo30oduibr"

76 [uTonoruyeckrne OCHOBBI MOHOTHOPHTHOTO http://school-
CKpEILUBaHHS collection.edu.ru

7 Amnanusupyroniee ckpenanue. HermomHoe http://school-
JIOMHUHUPOBaHHE collection.edu.ru
JIuruOpuaHoe CKpeIMBaHHue.

78 [MpakTrueckas padota «3yueHue 05 http://school-
PE3yJIbTATOB JUTHOPHIHOTO CKPEIIIMBAHHSI ' collection.edu.ru
y IpO30(HITBD»

79 L{uTOMOrHYeCKe OCHOBBI JUTHOPHIHOTO http://school-
CKpEIHBAHHS collection.edu.ru

http://school-

80 CrerieHHOE HaclleJIOBaHUE TPU3HAKOB .
collection.edu.ru
http://school-

81 XpOMOCOMHast TEOPHsT HACIEACTBEHHOCTH )
collection.edu.ru
http://school-

82 I'eneTnka mona .
collection.edu.ru
http://school-

83 I'enoTHn Kak meaoCTHAs CUCTEMA .
collection.edu.ru

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS http://school-

pacTeHuil, )KUBOTHBIX U YEIOBEKa collection.edu.ru

85 N3MeHUnBOCTh MPU3HAKOB. BUbl http://school-

M3MEHYHUBOCTH collection.edu.ru

86 MoaudukaroHHas K3MEHYUBOCTb http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

collection.edu.ru

Bapuanonnslii psig 1 BapualioHHas
KkpuBasi. JlabopaTopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEN

http://school-

87 . 0.5 :
MOTUGPUKAITIOHHON H3MCHUYHUBOCTH. collection.edu.ru
ITocTpoeHne BapuallMOHHOTO psia U
BapUAIMOHHON KPUBO»

88 I'eHOTHITNYECKAS U3MEHUNBOCTb. http://school-
KomOuHaTHBHAS H3MEHYHNBOCTD collection.edu.ru
MyTannoHHast H3MEHUYHUBOCTb.

89 [MpakTrueckas padora «MyTanuu y 05 http://school-
Jpo30¢uiIbl (Ha TOTOBBIX collection.edu.ru
MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOT'O TPOIIecca. http://school-
DONUTEHETHKA U STTUTCHOMHKA collection.edu.ru

01 I'enetuka uenoseka. [IpakTudeckas pabora 05 http://school-
«CocTaBlieHHE U aHAJIU3 POJIOCIOBHOI collection.edu.ru
MeTo/1bI METHIIMHCKON TeHETHKH SHAYCHHUE

92 MEIULIMHCKON TEHETUKH B http://school-
NPEIOTBPALICHUY U JICYCHNH TeHETUISCKUX collection.edu.ru
3a00JIeBaHU YelloBeKa

93 KontponbsHas padora Ned mo Teme http://school-
«['enernka. I3SMEHYHBOCTHY collection.edu.ru
OCHOBHBIE TIOHSITHS CEJIEKIIUH.

04 JlaGopatopHas pabota «/3yuenue copToB 0.5 http://school-
KYJBTYPHBIX PACTEHHUH U MOPOJ JOMAIIHUX collection.edu.ru
YKMBOTHBIX»

95 MeToab! CeTeKIIMOHHON paOOTHI. 0.5 http://school-
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JlabopatopHas pabota «/3yueHre METOI0B collection.edu.ru
CEIICKIIUU PACTCHUII»
JlocTr>KEeHMS CeJIeKIMU PACTEHUM U
http://school-
96 *KHUBOTHBIX. [IpakTnueckas pabora 1 0.5 _pi
. collection.edu.ru
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, H3yueHHE U UCIIOJIb30BaHHE 1 http://school-
IFEeHETHYECKUX PECYPCOB collection.edu.ru
brotexHoorns Kak Hayka ¥ OTpaciib

http://school-
98 npou3BojcTBa. [IpakTnyeckas padora 1 0.5 _pi
collection.edu.ru
«M3ydyeHne 00beKTOB OMOTEXHOIOTUIY

99 OCHOBHbBIC HANPaBJICHUS CHHTETHYCCKON 1 http://school-
Ouomnoruu collection.edu.ru

http://school-

100 XpOMOCOMHAsI ¥ T€HHAasA UH)KEHEpUs 1 .

collection.edu.ru
http://school-

101 MenuuuHckre OMOTEXHOIOTUH 1 _pi

collection.edu.ru
http://school-

102 Wrorosas koHTposibHasA paboTa 1 .

collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 102 15

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus, 10 knacc / [Taceunuk B.B., Kamenckuii A.A. , Pyonos A.M. u ap.; mox penakiueit [laceunnka B.B:yaeOnuk ajis
0011100pa30BaTeIbHBIX OPraHU3ALNMA: YIITYOJICHHBIH YpOBEHb. — AKIIMOHEpHOE 0011ecTBO «M3aarenbctBo «lIpocBemenuey.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1.ITIporpamma: IIporpamma 1mo Ouosioruu it 001eo0pa3oBaTeIbHbIX KO (cOopHuK buosnorus. Paboune nporpammer.) [IpeamerHast TuHuS

yueOHUKOB «JIunust xu3am». 10—11 kinaccer: yued. mocodue st 001eo0pa3oBaTe/IbHbIX. OpraHu3alMid: yriayoaeHHblld ypoBeHb / B. B.

[Maceunux, I'. I'. HIBenos, T. M. EpumoBa. — M. : IIpocBemnienne

2.buonorus, 10 knacc / [Taceunuk B.B., Kamenckuii A.A. , PyouoB A.M. u ap.; nox penakiueit [laceunnka B.B:yueOnuk nst

0011e00pa3oBaTeIbHBIX OPTaHU3AINNA: YIITyOJICHHBIN YpOBEHb. — AKIIMOHEpHOE 001ecTBo «M3marensctBo «IIpocBemenuey.

3. Anactacosa JL.II. O6mas 6uonorus. J{unaktuueckue marepuainsl. — M.: Benrana-I"pad, 1997.

4.bormanosa T.JI., ConomoBa E.A. buonorus. CripaBOYHUK TSI CTAPIISKIACCHIUKOB | IMOCTymNaonmx B By3bl. — M.: ACT-mpecc, 2006.

5. bonrosa U.B. COopHuk 3aaa4 no od1ieit Ouonoruu s nocrynaromux B BY3s1. — M.: Onukc 21 ek, 2005.

6.3axapoB B.b., MamonTtoB C.I'., Connn HU. O6mas 6uonorus: Yue6. mis 10 — 11 k1. odmeoOpaszoar. Yue6. 3aBeaenuii - M.: [lpoda, 2005.

7.Puc 3., Crepubepr M. Ot kietok k aromam: MimrocTpupoBaHHOE BBeJIeHHE B MOJIEKY IsIpHYI0 Ouosoruto: Ilep ¢ anrin. — M.: Mup, 1988.

8.Cyxosa T.C., Kozsiosa T.A., Conun H.W. O6mas ouonorus. 10 — 11 xi.: Pabouas Terpans k yueonuky / moa pea. B.b. 3axaposa. — M.:
Hpoda, 2003.

9.Ypokwu o6eit ouosnorun: [Mocodue mst yuutens / B.M. Kopcynckas, I'.H. Muponenko, 3.A. Mokeesa, H.M. Bep3wimun. — M.
[Tpocsemienue, 1986.

10.Kpukcynos E. A., ITaceunuk B. B. Dxonorus. 10 (11) kinacce: Yue6. mis Omeoopaszosar. yued. 3aBeieHuit. 5-e us., 1opad. M.: [Ipoda,
2001. - 256

11.3axapoB B.b, Mycradun A.I'. O6mast Guonorus: TecTbl, BONpockl, 3aganus. — M.: [Ipocsemenue, 2003.

12.MBanosa T.B., Kanunosa I'.C., Msrkosa A.H. CoopHuK 3ananwuii o obmei 6unonoruun. — M.: [Ipoceenienue, 2002.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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KPUTEPUU U HOPMbI OLIEHUBAHUA

OuneHuBaHue YCTHOTO OTBETA YYAIIMXCS

OrMmetka "5" ctaBuTCS B CityJae:
1. 3Hanus, TOHUMAaHUSA, TITYOUHBI YCBOSHHS 00YJaIOIIMMCS BCEro 00bEMa MporpaMMHOT0 MaTepHara.
2. YMeHUs BBIICIISTH IJIaBHBIC MTOJIOKCHHS B U3YYEHHOM MaTepHase, Ha OCHOBaHUH (DAKTOB M MPUMEPOB 0000IATh, EJIaTh BHIBOJIBI,
yCTaHABJIMBATh MEKIPEAMETHBIC U BHYTPUIIPEAMETHBIC CBSI3U, TBOPUECKH MPUMEHSET IOTyUYCHHBIC 3HAHUS B HE3HAKOMOM CUTYaI[IH.
3. OTcyrcTBUE OMMOOK M HEJTOYETOB TP BOCIIPOU3BEICHUH N3YUYEHHOTO MaTepHaia, Ipy YCTHBIX OTBETaX YCTPAHEHUE OT/ICIbHBIX
HETOYHOCTEH C MOMOIIBIO JIOMOTHUTEIBHBIX BOIIPOCOB YUUTEISA, COOMIOCHUE KYIbTYPhl YCTHON PEH.
OtmeTka "4":
1. 3nanue Bcero M3y4yeHHOTO MPOrpaMMHOTO MaTepHaa.
2. YMeHU BBIICTATH IVIaBHBIC TIOJI0KCHUS B U3yYCHHOM MaTepualie, Ha OCHOBaHHU ()aKTOB U IIPUMEPOB 000011aTh, JeIaTh BHIBOIbI,
yCTaHABJIMBATh BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSTH MOJTYyYCHHBIC 3HAHUS HA IPAKTUKE.
3. He3nauutenpHbie (HErpyObie) OMMOKU M HEAOUETHI IPU BOCIIPOU3BEICHUN U3YYSCHHOTO MaTepuaa, COOJII0ICHHE OCHOBHBIX MTPABHII
KYJBTYPBl YCTHON PEYH.
Otmetka "3" (ypoBeHb MpeACTaBICHUN, COYETAIOIIUXCS C SJIEMEHTAMU HAYYHBIX TOHSITHMN):
1. 3Hanue U ycBO€HUE MaTepraa Ha YpOBHE MUHUMAJIBHBIX TPEOOBAHUH MPOTPaMMBbl, 3aTPYIHEHHE IPU CAMOCTOSTEIbHOM BOCIIPOU3BEICHHH,
HEOOXOIMMOCTh HE3HAYUTEIHLHOMN MTOMOIIH MPETo1aBaTelIsl.
2. YMeHnue paboTarh Ha ypOBHE BOCIIPOU3BEICHHS, 3aTPYAHEHUS MIPH OTBETaX HA BUAOU3MEHEHHBIE BOTIPOCHI.
3. Hanmuuue rpy6oit ommOKH, HECKOIBKUX HETPYObIX IPU BOCIIPOU3BEACHNUN U3YUEHHOI0 MaTepualia, He3HAYMTeIbHOE HECOOII0IEHUE
OCHOBHBIX MTPABUJI KYJIBTYpPhl YCTHOW pEeUH.
OtmeTtka "2":
1. 3Hanue U yCBOGHUE MaTeprala Ha YpOBHE HM)KE MUHIUMAJIBHBIX TPEOOBAaHUI MTPOTPaMMBI, OTIEIBHBIE MTPEICTABICHHUS 00 U3yYCHHOM
MaTepuane.
2. OtcyTcTBUE YMEHHI pabOTaTh Ha YPOBHE BOCITPOU3BEICHHUS, 3aTPY/THEHHS ITPH OTBETAX HA CTAHAAPTHBIE BOTIPOCHI.
3. Hanmnune HeCKONIBbKUX TPYOBIX OMNOOK, OOJIBIIOr0 YHCIa HErpyObIX TP BOCIIPOU3BEICHUH H3YUYEHHOTO MaTepHasa, 3HaUUTeIbHOEe
HECOOITI0ZICHNE OCHOBHBIX TPABUII KYJIBTYpPBl YCTHOU PEUH.

OneHka BBINOJTHEHUS NMPAKTHYECKHUX (JIa00pAaTOPHBIX) padoT.

Otmetka "5" cTaBUTCS, €CITU YUCHHK:

1) npaBUIILHO OIIPEAEIHII LIENIb OIbITA;

2) BBIMOJHII pabOTy B TIOJIHOM 00beMe ¢ COOJTI0ICHIEM HE00X0IMMOI MOCIIeI0BATEIbHOCTH MPOBE/ICHHSI OTBITOB U H3MEPEHUIA,

3) caMOCTOSITENHHO U PAIIOHATIBHO BBIOPAJ U TIOATOTOBUII JIJIS OTIBITa HE00X0AMMOE 000pYyJ0BaHHE, BCE OMBITHI POBEIT B YCIIOBHSX U
pexuMax, 00eCeunBaoIUX MOTYyYeHHE PE3yJIbTaTOB U BHIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO;



4) Hay4yHO TPaMOTHO, JIOTHYHO OMKCAN HAOIIOICHUS U COPMYIHPOBAI BBIBOJIBI U3 OIbITA. B MpecTaBIeHHOM OTYETe IPABUIIBHO U
aKKypaTHO BBIIIOJIHUII BCE 3aIUCH, TAOJIUIIBI, PUCYHKH, TPAdHUKH, BBIYUCICHHS U CIeIIall BHIBOIBI;
5) mposiBIIsIeT OpraHU3alMOHHO-TPYIOBbIC YMEHUS (IIO/ICPIKMBACT YHUCTOTY PabOvero MecTa U MopsI0K Ha CTOJIE, SKOHOMHO HCIIOb3yeT
pacxo/HbIC MaTePHAIbI).
7) SKCHEPUMEHT OCYIIECTBIISET I10 IUIaHY C YYETOM TEXHUKHU O€30MaCHOCTH U TPaBHJI pabOThl C MaTepHAIaMH U 000PYIOBAHUEM.
OtMmetka "4" cTaBUTCS, €CJIM YICHUK BBITTOJIHIII TPeOOBaHMS K OIleHKe '5", HO:
1. onBIT MPOBOAMI B YCIIOBHSIX, HE 00ECIIEYMBAIOIIUX JOCTATOYHON TOYHOCTH U3MEPEHUH;
2. uam OBUTO JOMYILEHO J1BAa-TPU HEJ0YETa,;
3. uim He OoJiee OAHON HeTpyOoii OMMOKK U OJTHOTO HE0UeTa,
4. MM 9KCHIEpUMEHT MTPOBEJICH HE MOJIHOCTHIO;
5. WM B ONMCaHWU HAOIIIOICHUI U3 OIIBITA JIOMYCTHII HETOYHOCTH, BEIBOJIBI C/IEJIaJl HETIOHBIE.
Otmerka "3" cTaBuUTCS, €CIIM YUEHUK:
1. mpaBWIILHO OTIPeIENNII IETb ONBITA; pabOTy BBHIIOIHIET IPABUIBHO HE MEHEE YeM HAIlOJIOBHHY, OJHAKO 00BEM BBIITOJHEHHOMN YacTH TaKOB,
YTO MO3BOJISIET MOJYYHUTh MPABUIIbHBIC PE3YJIbTATHI M BEIBOBI [0 OCHOBHBIM, IPUHIUITHAIFHO Ba)KHBIM 33]a4aM paOOTHI;
2. i mo00p 000pymoBaHMs, 00BEKTOB, MATEPHAJIOB, a TAKXKE PAaOOTHI IO HAYaJTy OIBITA IIPOBEII C IIOMOUIBIO YUUTEIIS; WK B XO/I€
HPOBEJICHUS ONBITA U U3MEPEHHIA OBLTH JOIMYIIEHBI OMIMOKH B ONTMCAHUH HAOII0eHNH, HOPMYIIMPOBAHUY BBHIBOJIOB;
3. OTIBIT IPOBOJIMIICS B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO PUBEINIO K MOIYYEHHUIO PE3YJIbTATOB C OOJIBIICH MOTPEIIHOCTHIO; WIIA B OTYETE OBLTH
JIONYIIEHBI B 00MIEH CI0KHOCTH He OoJiee ABYX OUIMOOK (B 3aIUCSIX €IUHUL], N3MEPEHHSX, B BBIYNCICHUAX, TpaduKax, TabIuIax, cxemax, u
T.J1.) HE IPUHIMITHAIBHOTO IS JAaHHOW paboThI XapakTepa, HO MOBIHMSBIINX Ha PE3yIbTAT BHIITOIHEHHUS,
4. nomyckaet rpy0yro olMOKy B X0J1€ dKCIIeprUMeHTa (B 00bsICHEHUH, B 0(pOPMIICHUN PaOOThI, B COOJIOJICHUN TPABUII TEXHUKH 0€30I1aCHOCTH
npu paboTe ¢ MaTepuagaMu U 000pyJ0BaHHEM ), KOTOpasi UCTIPABJISIETCS 110 TPEOOBAHUIO YUUTETIS.
Otmetka "2" cTaBUTCS, €CIIM YUEHUK:
1. He ompeneNuI CaMOCTOSITEIBHO II€ITh ONBITA; BBITIOIHHUI paboTy HE OTHOCTHIO, HE TIOATOTOBIII HYXKHOE 000pyI0BaHHE U 00bEM
BBINOJIHEHHON YacTH paboThbl HE MO3BOJISIET C/IENATh MPABUIIbHBIX BBIBOIOB;
2. VT OTIBITBI, U3MEPEHUsI, BEIYMCIICHUS, HAOIOICHUSI IPOU3BOIMIINCH HETIPABHIIBHO;
3. W B Xo/1e paboThI ¥ B 0TYETEe OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUYEHHbBIE B TPEOOBaHUAX K OleHKe "3";
4. nomyckaer /Be (1 60see) rpyObie OIMOKH B X0J1€ IKCIIEPUMEHTA, B OOBSICHEHUH, B 0OPMIIEHUH PaOOThI, B COOJIIOIEHNN TIPABUIT TEXHUKH
0€30MacHOCTH IpH paboTe ¢ BellecTBaMU U 000pyI0BaHUEM, KOTOPbIE HE MOKET UCIIPABUTH J1aXe M0 TPEOOBAHUIO YUUTEIIS.
OneHka caMoCTOSITeILHBIX MMCbMEHHBIX H KOHTPOJIbHBIX PadoT.
Otmetka "5" cTaBUTCS, €CIM YUEHUK:
1. BeimonHun paboty 0e3 omMOOK U HEIOUETOB;
2) nomycTHi He 0oJiee 0JJTHOTO HeJ04YeTa.
OtMmetka "4" cTaBUTCS, €CJIM YYCHUK BBITTOJHIII PA0OTY MOTHOCTHIO, HO JIOMYCTHII B HEH:
1. He Gonee oHOI HErpyOOit OMIMOKHN U OJTHOTO HEIOYEeTa;



2. win He 6oiee IBYX HETOYETOB.

Otmerka ""3" cTaBUTCS, €CIIM YUEHUK IIPABUIBHO BBIIIOIHIII HE MeHee 2/3 paOOThI HITH JTOIMYCTHII:

1. e Gonee 1ByX TrpyOBIX OMIMOOK;

2. unu He 6os1ee oiHO# Tpy0o# M 0JTHON HErpyOOi OIIMOKH U OJTHOTO HEJI0UEeTa;

3. win He 6oJee ABYX-TPeX HErpyObIX OIMOOK;

4. vt oHOM HEeTpyOO# OMMOKH U TPEX HEI0UYETOB;

5. WM pu OTCYTCTBUU OIIUOOK, HO MPU HATTMYHH YETHIPEX-TISITH HEJIOUETOB.

OtMmetka "2" cTaBUTCS, €CIIM YUCHUK:

1. momycTriI YUCIIO OMMOOK U HEOYETOB MTPEBOCXOIAIIEE HOPMY, IPU KOTOPOW MOKET OBITh BhICTABIICHA OlleHKa "'3";
2. WIH €CJIH MPaBUJIBHO BBIMOJIHUI MEHEE MOJIOBUHBI PAOOTHI.

OueHka BbINOJHEHHUS TECTOBBIX padoT

OreHKa  «5» CTaBUTCS, ©CIH YUCHHK :
HaOpai1 90-100 % GaioB (OTHOCUTEILHO MAKCMyMa).

Ouenka <« CTaBUTCS, €CIN YUCHVIK :
Habpan 70-89 % OGaswios.

OueHka «3» CTaBUTCS, €CNY YUEHUK:
Habpan 50-69 % OGamioB

OLIEHKA «2) CTABHTCS, €CITU YUECHUK:
Habpait meHee 50 % 6auioB

OnenuBanmne NPOEKTHON padoThl MO OHOJIOTUH

O01me TpeboBaHUs K IPOESKTHON paboTe 110 OMOJIOTHH.

HpCILCTaBHSICMBII‘;I MMPOCKT NOJIZKCH UMCTH TPITy.]'ILHLIfI JIMCT C YKa3aHUCM: (I)aMI/IJ'II/II/I, HMCHHU, OTUCCTBA HUCIOJHUTCIIA U PYKOBOIAUTCIIA (Cﬁ)

IIPOEKTa, Ha3BaHUE MPOEKTA, I0/la HalMcaHus padoThl, yKa3aHUEM Iiesiel U 3a1a4 IPOEKTHOM paboThI.



ConeprxaHue NPOEKTHON paOOTHI JOJKHO BKIKOYATh TAKHE Pa3/eibl, KaK:
— BBEJICHHUE, B KOTOPOM 00OCHOBBIBAETCSl aKTYaIbHOCTh BEIOPAHHOM MIJIM paccMaTprUBaeMoOil MpoOIIeMbl;
— MECTO U BpeMsl BBIIIOJIHEHHS paboThI;
— KpaTKOoC¢ ONnrucCaHu€ HUCIOJIb3yEMbIX MCETOJUK C CCbUIKAMHM Ha HWX aBTOPOB (CCHI/I TaKOBbIC HCO6XOIII/IMBI JJIsL pa6OTBI HJIN
MCIIOJIb30BAJIMCh B HEN);
— cHuCcTeMaTU3UpOBaHHBIE, 00paOOTAHHBIE PE3YNbTAThl UCCIIEI0BAHUA;
— BBIBOJABI, CACIIAHHBIC ITOCJIC 3aBCPUICHUA pa6OTBI HaI IMPOCKTOM;,
— IPAKTUYECKOE UCIOJIb30BAHUE PE3YJIbTATOB IPOEKTA;
— couualjbHas 3HAYMMOCTb ITPOEKTa;
- IpuJIoKeHue: hororpaduu, CXeMbl, UepTEXHU, TepOapuu, TAOIULBI CO CTATUCTUYECKUMH TaHHBIMU U T.1I.

Kpurepnu olleHKH IPOSKTOB 110 OMOJIOTHH:

— YETKOCTh IIOCTABJIECHHOM ILIEJIM U 33134,

— TeMaThyeckas akTyaJbHOCTh U 00BEM HCIIOIb30BAHHOW JTUTEPATYPHI;

— 00OCHOBaHHOCTH BEIOPAHHBIX METOIMK JIJISI IPOBEACHUS UCCIICIOBAHUN;

— TIOJIHOTA PACKPBITUS BEIOPAHHOW TEMBI ITPOCKTA;

— 000CHOBAaHHOCTH BBIBOJOB M MX COOTBETCTBHE ITOCTABJIEHHBLIM 3a/1a4aM;

— YpOBEHb MpPEACTABICHHBIX AHHBIX, MOJYYEHHBIX B XOJAE HCCIEAOBAaHUS BBIOPAaHHON MpoOneMbl (00BEKTa), UX 00paboTka (mpu
HEOOXOIMMOCTH);

— aHaIu3 MONYyYEHHBIX JIaHHBIX;

— Hanuuue B paboTe BHIBOJA WM MPAKTUYECKUX PEKOMEHIAINI;

KauecTBO odopmiieHus: paboTsl (Hanmuuue (GoToMaTepuasoB, 3apUCOBOK, CIIUCKA HCIIOJIb3YEMOW JINTEpaTypbl, TepOapHBIX MaTEpUaIoB K
MpoeKTaM Mo OOTaHUKE U T.1.).

Kputeprn o1leHKH BBICTYINUICHUS JOKJIAIUNKA O 3aIIUTE IPOSKTAa:

—  00OCHOBaHHOCTH CTPYKTYPHI JOKJIA/Ia;

—  BBIWICHEHHUE TTIaBHOTO;

—  TOJIHOTA PacCKPBITUS BEIOPAHHON TEMATHKU MCCIIEIOBAHUS TIPH 3aIUTE;

—  WCTIOJIB30BaHUE HATIISAHO-MILUTIOCTPATUBHOTO MaTepHala,

—  KOMIIETEHTHOCTb, IPYIMPOBAHHOCTH JOKJIaJUHKa (BBICTYIAOIIEr0) U YMEHHUE €ro ObICTPO OPHUEHTUPOBATHCS B CBOEH paboTe MpH OTBETax
Ha BOIPOCHI, 33/1aBaeMble KOMHCCHEN (WJICHAMH JKIOPU W SKCIIEPTHON KOMHCCHEH );



YPOBCHb NPCACTABJICHUA [JOKJAaJa IO IMPOCKTY (YMGHI/IG MMOJIb30BATLCA IIPU HU3JIOKCHHUU AOKJIaga W OTBCTAX Ha BOIPOCHI MAaTCpUaIaMHU,
IMOJIY4YCHHBIMHU B XOJ€ I/ICCJ'IC,I[OBaHI/IH), YCTKOCTb M SAICHOCTB IIPHU OTBETAX HA BCC BOZHUKAIOIIMEC B XOJ€ AOKIaAga BOIIPOCHI 110 ITPOCKTY, YTO
ABIACTCA HCOTHEMIICMBIM I1OKA3aTCIEM CaMOCTOATCIIBHOCTH BBIITOJTHCHUA pa60TBI o BBI6paHHOI71 TEMCE.









