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HNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4yeObHomy mpenmery "buosorus" yrimyOneHHBINH ypoBeHBb (manee - OMOJIOTHS) HA
YpOBHE cpenHero ooimero oopasoBanus pazpaboraHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne
273-03 «O6 obpazoBannu B Poccuiickoit ®eneparumn», PI'OC COO, Konuenuuu npenogaBanus yueOHOTO
npenmMera «bHonorus» u OCHOBHBIX MOJOXKEHUH (enepalibHOI paboyeil mporpaMMbl BOCIIUTAHUS.

PaGouas nmporpamma no 6MOJIOTHN HA YPOBEHb CPEAHEr0 001Iero o0pa3zoBaHus Al 00y4Jarouxcs
10-11-x xnaccos yriyosenHoro ypoas MAOY r.Hsranu "COLLNe6" um. A.M.I'opauenko pazpadborana B
COOTBETCTBHUH C TPEOOBAHUSIMHU:

» GenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanun B Poccuiickoit denepanuny;

* nmpuka3za MunoopHayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHuH GeaepaTbHOrO rocyaapCTBEHHOTO
00pa30BaTEeNBLHOTO CTAHIAPTA CPEIHETO 00IIero 00pa3oBaHus» (C H3MEHEHUSMU, BHCCEHHBIMH IPUKA30M
Munnpocsemienust ot 12.08.2022 Ne 732);

* mpuka3za MunmnpocsenieHus ot 18.05.2023 Ne 371 «O6 yrBepkaenuu denepanbHOM 00pa3oBaTEIbHOM
MIPOrPaMMBbI CPETHETO 001ero 00pa3oBaHUs;

* npukaza Munnpocsenienust ot 22.03.2021 Ne 115 «O06 yrBepxkaenuu [lopsiika opraHuzanuu u
OCYIIECTBIICHHS 00Pa30BATEIBHON NESTETLHOCTH M0 OCHOBHBIM 00111€00pa30BaTeIbHBIM POTrpaMMaM —
00pa3oBaTeNbHBIM MIPOTrPAMMaM HAYalIbHOTO O0IEr0, OCHOBHOTO OOIIIEr0 U CPEeJHEro OOIIeTo
00pa3oBaHU;

* Konnernmuu npenogaBanust yaueOHoro npeamera «bromorusy;

* KoHnenmuu 3K010ru4eckoro o0pa3oBaHusi B CUCTEME 00IIero 00pa3oBaHus;

* CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPEOOBAaHUS K OPraHU3AIHMsIM BOCIIUTAHUS U
oOyueHus1, OTJbIXa U 03[JOPOBIICHUS JETEH U MOJIOJICKH», YTBEPIKICHHBIX TOCTAHOBJICHUEM TTIABHOTO
caHuTapHoro Bpada ot 28.09.2020 Ne 28;

 CanlluH 1.2.3685-21 «I'uruennyeckue HOpMaTUBBI U TPEOOBAHUS K 00eCIIeUeHHIO O€30I1aCHOCTH U (UJIN)
0e3BpeIHOCTH ISl YyesioBeKa (PaKTOPOB cpe/ibl OOMTaHMSI», YTBEPKIEHHBIX TOCTAHOBJICHUEM TTIABHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

* y4eOHOI0 IJIaHa CPEeTHEro o0I1Iero o0pa3oBanus, yreepxkaeHHOro npukazoM MAQOY r.Hsranu
"COIINe6" um.A.N.T'opauenko ot 31.08.2022 No 175 «O0 yTBep>kI€HUH OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMBbl CPeTHET0 00IIEero 0Opa3oBaHUs»;

* (henepanibHOI paboueil mporpamMmsl o yueOGHOMY mipeamery «buomorus» .

Pabouas nporpamma opreHTHpOBaHa Ha LEJIEeBbIE IPUOPUTETHL, CHOPMYIIMPOBAHHBIE B (peiepalibHOM
paboueii mporpamMMe BocuTaHusl U B paboueii mporpamme Bocnutanusg MAOY r.Hsranu "COIINe6"
uM.A.N.I'opauenko.

VYuebnblii npeamer «buonorus» yriyonaéHHoro ypoBHs nzydenust (10—11 kiaccsl) siBiseTcss OJHUM
U3 KOMIIOHEHTOB IpenMeTHo obmnactu «EcTtecTBeHHO-HayuyHble NpeAaMeTb». COrlnacHO MOJIOKEHUSIM
®I'OC COO npodunbHble yueOHbIE IPEAMETHI, U3y4aeMble Ha YTIyOJIEHHOM YPOBHE, SIBJISIFOTCS CIIOCOOOM
middepeHnanun o0ydeHHUsT Ha YpPOBHE CpeaHEero oOmero oOpa3oBaHHMs M TNPU3BAaHBl 00ECHIEUUTDH
MIPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIMM, CPEJHUM OOILIMM, CPETHUM NMPO(EeCCHOHAIBHBIM U BBICIINM
oOpa3zoBaHreM. B TO ke BpeMs KaIblii M3 THUX y4eOHBIX TPEJIMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE pelieHre 00pa30BaTeNbHBIX, BOCHHUTATENBHBIX ¥ Pa3BUBAIONIMX 3a/1a4, CBS3aHHBIX C
npodopueHTaneil o0yJamommxcs M CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JIacTH HaydHOTO
3HaHUS, CBA3aHHOTO C OMOJIOTHEH, METUITMHOM, SKOJIOTUEH, ICUXOJIOTUEH, CIOPTOM WM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebnomy npeamerty "buonorus" maér npeactaBieHHE O IENH U 3a/adax U3YYCHUS
yaeOHoro mpeamera «buomorusi» Ha yrimyOn€HHOM ypOBHE, ompenensieT oOs3aTenbHOe (MHBAPHUAHTHOE)
IPEeIMETHOE COJIepKaHue, ero CTPYKTYpHpOBAaHME IO pa3ieiaM M TeMaM, paclpelielieHHe o Kiaccam,
PEKOMEHAYeT IOCIeI0BaTeIbHOCTh M3Y4YeHHUs Y4eOHOro MaTepuasa C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKK Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEeH oOydaromuxcs. B
porpaMMe 1o OHOJIOTMH peaan30BaH MPUHLUI MPEEMCTBEHHOCTH C HM3yuye€HHUEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTr0 0011ero o0pasoBaHusi, Oyarogaps 4eMy HIpOCMaTpUBAETCs HANpaBIEHHOCTh Ha IMOCIEIYIOIIee



pa3BUTHE OHMOJOTMYECKMX 3HAHWHA, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTUYECKOTO MBIILIECHUS, IPEACTaBIECHUIN O 3I0pOBOM 00pa3e *KH3HU, Ha BOCIIUTAHHE
OepeXHOTO OTHOIIEHUS K OKPYKaIoIIeH MpUpOAHON cpene. B mporpamme mo OMONOTHH TakKe MOKa3aHbI
BO3MOYKHOCTH yueOHoro npeamera «buonorus» B peanuzanuu tpedoBannit ®I'OC COO k miaHHpyeMbIM
JUYHOCTHBIM, METalpeIMETHbIM M MPEIMETHBIM pe3ysibTaTaM oOydeHus U B (OPMHPOBAHHHM OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHOMN JIEATEIBHOCTH, 00YyUaIOIIUXCsl [0 OCBOCHUIO COJEPKaHUsI OMOJIOTUYECKOTO
o0pa3oBaHMs HA YPOBHE CPEAHETO 001Iero oopa3oBaHusl.

Y4ueOubrii npeamer «buonorus» Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs —3aBepIacT
Ouosnoruuyeckoe oOpa3oBaHHWE B WIKOJIE M OPUEHTHUPOBAH HA pacUIMpeHue U YriIyOJieHue 3HaHUuM,
oOy4aromuxcst 0 XHBOM IPUPOJIE, OCHOBAX MOJEKYJISPHOW M KIETOYHOW OMONOruH, 3MOpPHOJIOTHH U
OMOJIOTUH Pa3BUTHS, TCHETHKH, CEJIEKINU, OMOTEXHOIOTUH, IBOJIIOUOHHOTO YYCHHS U SKOJIOTHH.

Wzyuenne yuebHoro npeamera «bruonorus» Ha yriryOJeHHOM YpOBHE OPUEHTHPOBAHO HA MOATOTOBKY
oOyyaromuxcsi K MOCIeIyIoeMy MOJIyYeHHI0 OHOJIOrMYeckoro oOpa3oBaHHs B By3aX M OpPraHHU3ALMSIX
cpenHero mpodeccuoHanbHoro oOpazoBaHus. (OCHOBY €ro coAepKaHHMsS COCTaBJsIeT CHCTEMa
OMOJIOTMYECKUX  3HAHWH, TOJYYEHHBIX TPU  HM3YYEHHUH  OOy4arOIIMMHUCS  COOTBETCTBYIOIIUX
CHUCTEMAaTHYCCKUX Pa3JIeioB OMOJIOTUU Ha YPOBHE OCHOBHOTO 00miero obpasosanwms, B 10—11 kmaccax atu
3HaHUA TOJYYaroT pa3BuTHE. Tak, paclIUpeHbl U YriIyOJeHbl OMOJOTHYECKHE 3HAaHUS O PACTEHUSX,
KUBOTHBIX, TpHOax, OaKTepHsIX, OPraHU3Me YeNOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HU, JOMOJHUTEIHHO
BKJIIOUEHBl OMOJIOTMYECKHE CBEJIEHUS MPHUKIAJHOTO U IIOMCKOBOIO XapakTepa, KOTOpPbIE MOXHO
HCIIOJIb30BaTh KaK OPUEHTHPHI Ui IHOCIEeAyoUero BeiOopa mnpodeccun. Bo3MokHa Takke MHTErpanus
OMOJIOTMYECKUX 3HAHHWHA C COOTBETCTBYIOIIMMHU 3HAHUSAMH, NOTYYECHHBIMU OOYYAIOMIMMHUCS TIPU U3y4YECHUU
(bU3HUKHN, XUMUH, Teorpapuu 1 MaTEMATHKH.

CrpykTypa mporpamMmbl Mo ydeOHoMy mnpenmery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIN U
SBOJIFOLIMOHHBIA MOAX0AbI K N3ydeHHto Ouosoruu. CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH,
XapaKTepHbIe ISl JKUBBIX CHCTEM Pa3HOTO YpPOBHS OpPraHM3aIMH, SBOJIOIUN OPraHMYECKOTO MHUpa Ha
3emie, COXpaHEHHs OMOJIOTMYECKOTro pa3HooOpa3us IutaHeTsl. Tak, B 10 kiacce M3ydaroTCs OCHOBBI
MOJICKYJIIPHON M KJIETOYHOW OHOJIOTHH, SMOPHUOJIOTHU U OHOJOTUU PA3BUTHS, T€HETUKH U CEJIEKIIHH,
OMOTEXHOJIOTUM M CHUHTETUYECKOW OHMOJIOTMM, aKTYaJIU3UPYIOTCS 3HAHHS OOydarommxcs 1Mo OOTaHUKeE,
300JI0THH, aHATOMHHM, (PU3MOJIOTUM uenoBeka. B 11 kiacce u3yyaroTcst 3BONIIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U y4eHHue 0 buocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH 00€CNEYUThH OCBOCHHE OOYUYAIOIIMMUCS OHOJIOTHUYECKHX
TEOpUW M 3aKOHOB, WJICM, TPUHIIUIIOB U MPABUJ, JIEKAIINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, 3HAHUH O CTPOEHHUH, MHOTOOOpa3uu M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJSIuH,
OMOIIeH03a, SKOCUCTEMBI, O BBINAIOIINXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJIOTHM, TPUKIATHBIX AacleKTax OWOJIOrMYecKUX 3HaHMW. s pa3BUTHUS W MOJAEpkKaHMS HHTEpeca
oOyuaronuxcst K OMOJIOTUH HapSAy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepuaa B COEPKaHUU
MPOrPaMMBI IO OMOJIOTHUH TIPETYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAHOBJICHUS U PA3BUTHS TOW WM WHOU
ob0nacT OHWONOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOCKHBIX YYEHBIX B pEIICHHE BAKHEHIIINX
OMOJIOTMYECKHUX U 3KOJOTHYECKUX POOIIEeM.

Henp wusyuyenust ydeOHoro mnpeamera «buonorus» Ha yriyOlIEHHOM YpOBHE — OBJaJIeHHE
00y4aIOIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(PYHKIIMOHATBHON OpraHU3alliu )KUBBIX CUCTEM Pa3HOTO paHra u
npuoOpeTeHne YMEHHUI HCIONb30BaTh 3TH 3HaHUS B (JOPMHUPOBAHUU MHTEpEca K OMpENeNIEHHON 00IacTH
npodeccuoHanbHON N1eATeNbHOCTH, CBSI3aHHOM ¢ OHojoruei, uiu K BbIOOpY y4uyeOHOro 3aBeleHus IS
MIPOJOJKEHHSI OMOJIOTHYECKOT0 00pa30BaHUsl.

Hoctuxkenne 1enu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha yrayOJa€HHOM —YpOBHE
o0ecreyrBaeTcs pelIeHueM CIeIyIOIUX 3a/1au:

OCBOEHHE O0YUaAIOLUMUCS CUCTEMBI OMOJIOTHYECKUX 3HAHHUI: 00 OCHOBHBIX OMOJOTHYECKUX TEOPUSIX,
KOHIEMNIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U TpaBUaX, COCTaBJISIOUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSIX OMOJIOTHYECKUX



cucteM (KJIETKa, OpraHW3M, TOIMYJSIIUS, BUJI, OWOTreomneHo3, Ouocdepa); O BBIJAIOMIUXCSA OTKPBITUIX W
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYalOIIMXCS C METOJaMU T[IO3HAHUS JKUBOW MPHUPOMABI: HCCIEIOBATEIbCKHUMHU
METOJIaMU OWOJIOTHYECKUX HAyK (MOJICKYJISPHOHW W KIETOYHOW OWOJOTHH, SMOPHUOJIOTHU H OHOJIOTHH
pa3BUTHUSA, TEHETUKH U CEJICKIIMU, OMOTEXHOJIOTUN U CUHTETHUUYECKOI OMOIIOTUU, AIEOHTOJIOTUH, KOJIOTHH);
METOJIaMU CaMOCTOSITEJIBHOTO MPOBEIEHUsI OMOJOTHYECKUX HCCIEI0BaHUN B JIaOOpaTOpUH U B MPHUPOIE
(HabmoieHue, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIAJICHHE OOYYAIOIIUMUCS YMEHUSIMHU: CAMOCTOSITEIbHO HAXOIUTh, aHAJTM3UPOBATh U UCIIOJIb30BATh
OMOJIOrMYecKyl0 HMH(OpPMAIMIO; I0Jb30BAaThCS  OMOJIOTMYECKOM TEPMHHOJOTHEH U CHMBOJIUKOW;
YCTaHABIIMBATh CBS3b MEXKAY pPa3BUTHEM OHOJIOTUHM U COLHAIBHO-3KOHOMHUYECKHMMH U 3KOJIOTHYECKUMU
npobJeMaMy Ye0BeYEeCTBA; OLCHUBATH MOCIEICTBUS CBOCH JESTEIBHOCTH 110 OTHOIICHHUIO K OKPY/KAIOIIEH
NPUPOJHON cpene, COOCTBEHHOMY 3I0POBBIO W 3[0POBBIO OKPYKAIOIIUX JIO/EH; OOOCHOBBIBATH H
coOmoaate Mepbl NpodUIaKTUKA HHGEKIHOHHBIX 3a00JIeBaHM, NpaBUiia MOBEICHUS B MPUPOJEC H
oOecnieueHuns 0e30MacHOCTU COOCTBEHHOM KM3HEIEATEIbHOCTH B YPE3BbIUAHHBIX CUTYaLUAX MPUPOIHOTO U
TEXHOTECHHOT'O XapaKTepa; XapaKTeprU30BaTh COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00J1ACTH OMOJIOTHH,

pa3BUTHE Y 00YYarOIIMUXCS UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Mpoliecce 3HaKOMCTBA
C BBLIAIOIIMMUCA OTKPHITUSIMH U COBPEMEHHBIMH HCCIIEIOBAaHUSIMU B OHOJOTHH, DPEIIAEMBbIMU €HO
npobieMaMy, METOJOJIOTHEeH  OMOJOTMYECKOrOo  HCCIEeNOBAaHUS, MPOBEIACHHUS  AKCHEPUMEHTATbHBIX
UCCIIEIOBaHUM, pelieHus: OMOJIOrHYeCKHX 3a1a4, MOJICIMPOBAaHUS OMOIOIMYECKUX OOBEKTOB U IIPOLIECCOB;

BOCIIUTAHHE Y 00YJAIONINXCS IEHHOCTHOTO OTHOIICHUS K KHBOU MPUPOJIC B IIEJIOM U K OTJICIBHBIM e
Oo0BEKTaM U SIBICHUAM; (OPMUPOBAHHUE SKOJIOTUYECKOW, T€HETHUYECKONH IpaMOTHOCTH, OOIIEH KyIbTYpbl
MOBE/ICHUS B IIPUPOJIC; UHTEIPAIIUU €CTECTBEHHO-HAYYHbIX 3HAHMUIA;

MpUOOpeTeHHne  OOYYAIOMIMMHKCS ~ KOMIIETEHTHOCTH B PAIlMOHAJIBHOM  IPHUPOJIONIOIH30BAHHIH
(coOmroieHne MpaBuil TOBEACHHUS B TIPHUPOJE, OXPaHbl BUIOB, DKOCHCTEM, OHWOCQEpHI), COXpPaHCHHUU
COOCTBEHHOTO 37I0POBbS U 3/I0POBBS OKPYXAIOMIHMX Jto/ied (coOmoaeHns Mep mpoduIakTuKu 3a00IeBaHmid,
obOecrieueHrne 0OE€30MACHOCTH  KHU3HEAEITETLHOCTH B  UPE3BBIYAWHBIX CUTYallMsIX MPUPOJAHOTO U
TEXHOT€HHOTI'0 XapaKTepa) Ha OCHOBE HCIOJIb30BAaHUS OMOJOTHYECKUX 3HAHWN M YMEHHUH B MOBCEIHEBHOU
KU3HU;

CO3/IaHHE€ YCIIOBHI JJISi OCO3HAHHOTO BbIOOpa OOYYAIOIIMMHUCA WHIMBUAYyAIbHON 00pa3oBaTeNbHOM
TPAaEeKTOPUH, CIOCOOCTBYIONIEH MocenyromeMy npopeccuoHaIbHOMY CaMOOIIPEIEIEHUI0, B COOTBETCTBUU
C MHIMBHTyaJTbHBIMHA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO111ee 4nciIo 4YacoB, OTBEIEHHBIX HA U3yYeHHE OMOJIOTUN Ha YIITyOJIEHHOM YPOBHE CPEHETO OOIIEro
oOpazoBanusi, coctaBiseT 204 yaca: B 10 xmacce — 102 ygaca (3 waca B Henento), B 11 kimacce — 102 yaca (3
yaca B HEJICITIO).

OT60p OpraHu3arMOHHBIX (POPM, METOJOB U CPEICTB 00yUEHUsI OMOJIOTHU OCYIIECTBIISIETCSA C yUETOM
CHeIU(pUKNA €ro COJEep’KaHUS W HaNpaBICHHOCTH Ha NPOAOKEHHE OMOJIOTMYECKOro oOpa3oBaHMsS B
OpraHM3aIysIX CpeIHEro NpodheCCHOHATHLHOTO U BHICIIETO 00Pa30BaHMS.

OO0s13aTeNbHBIM YCIIOBHEM MPU O0yYEeHUH OMOJIOTUU Ha YrIIyONEHHOM YPOBHE SIBIISIETCS TPOBEACHHE
7a00PaTOPHBIX M MPaKTHYEeCKHX padoT. Takke ydacThe OOy4aroNIMXcs B BBIIIOJHEHUU IMPOCKTHBIX M
y4eOHO-HCCIIeIOBATENIbCKUX PadOT, TeMaTHKa KOTOPBIX OIpeNesieTcsl YUUTEIeM Ha OCHOBE HMMEIOIIUXCS
MaTepUaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue NpPOrpaMMbl, BBIJECIEHHOE KYPCUBOM, HE BXOOUT B IPOBEPKY TOCYAAPCTBEHHOU
uroroBoi arrectaiuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHass Ouonorus — KOMIUIEKCHas Hayka. Kparkas uCTOpHs pa3BUTHS OWOJOTHH.
buonornveckue Hayku W u3ydaemble UMH MpoOiembl. DyHIaMeHTalbHBIC, MPUKIAIHBIE U IIOMCKOBBIE
HAy4YHBIE UCCIIEIOBAaHUS B OUOJIOTHH.

3HaueHue OHOJIOrMM B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHpa.
[Tpodeccun, cBszanHble ¢ Ouonoruei. 3HayeHHE OHMOIOTMM B TMPAKTUYECKOM AEATENBHOCTH YeJOBEKa:
MEJULIMHE, CEIbCKOM XO035MCTBE, IPOMBILICHHOCTH, OXPaHEe IIPUPOLBL.

JdemoHcTpauuu

[Toptpetsr: Apucrorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'. Mengaens,
B. U. Bepuanckwii, . I1. [TaBnos, . . Meunukos, H. U. Basuios, H. B. Tumodees-PecoBckuii, Jx.
Yorcon, ®@. Kpuxk, 1. K. benses.

Tabmuis! u cxeMbl: «CBsi3b OMOJOTHH C APYTUMHU HayKammy, «CrcremMa OMOJIOTHYECKIX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKupble cucTeMbl Kak I@peaMeT u3ydeHus Ouonoruu. CBOMCTBa JKHMBBIX CHCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, IHUCKPETHOCTh M LEINOCTHOCTb, CJIOKHOCTh M YIOPSIJAOYEHHOCTh CTPYKTYpBHI,
OTKPBITOCTh, CAMOOPIaHU3aLIMsl, CAMOBOCIIPOU3BEICHUE, PA3APAKUMOCTh, U3BMEHUUBOCTD, POCT U Pa3BUTHE.

YpOoBHU OpraHu3anu *UBBIX CUCTEM: MOJEKYJSIPHbINA, KIETOYHBIM, TKAHEBbIM, OPraHW3MEHHBIMH,
ITONYJIALIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (OnoreoneHOTUYECKUIT), OonocdepHbIi. IIpoueccsl,
MPOUCXOJISIINE B JKUBBIX cucTeMax. OCHOBHbIE NpU3HAKM KUBOTO. JKM3Hb Kak (hopMa CyniecTBOBaHHS
Marepuu. Hayku, nzydaroniye )KMBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aluu.

N3yuenue xuBbIX cucreM. Metosbl 6uosnornueckoit Hayku. HaOroneHue, namepenue, SKCrepuMeHT,
cucremMarusanus, MmeraaHanui. [loHATHEe O 3aBUCHMMOM M HE3aBUCUMOW IepeMeHHOH. I[limanmpoBanue
skcriepumenTa. [loctaHoBka u mpoBepka rumote3. HyneBas rumnore3a. Ilonstue BbIOOpKH U €€
JI0CTOBEpHOCTh. Pazbpoc B Omoiornueckux AaHHbBIX. OLEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB.
IIprunHBI HCKa)KEHUS PE3yIbTATOB DKCIIEpUMEHTA. [[oHATHE CTaTHCTUYECKOTrO TecTa.

JdemMoHcTpauuu

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKH KU3HNY, «buonornyeckue cuctemsl», «CBOMCTBA KUBOU
MaTEpUN», «Y pPOBHU OpraHU3alUH )KUBOW IPUPOIBI», «CTPOEHHUE JKUBOTHOU KIIETKW», «TKaHU KUBOTHBIX»,
«CucTemMbl OPraHOB YEJIOBEUECKOro opranu3May, «buoreornenos», «buochepa», «MeTo bl H3ydeHUs )KUBOM
IPUPOIBI».

ObopynoBanue: JnaboparopHoe 0OOpyIOBaHWE IS TPOBEACHUS HAOMIONEHUN, W3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHBIX METOIOB IIPU U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buosorust Kierku

Knerka — cTpykTypHO-QyHKIIMOHANBHAS €AWHUIA XKUBOTO. VcTOpus OTKphITUs KieTKH. PaboTer P.
I'yka, A. Jlesenryka. Knerounas teopus (T. LIBann, M. lllneiinen, P. Bupxos). OcHOBHbIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOM TEOPUHU.

Metoapl MOJNEKYJISAPHONH W KIETOYHOW OHMOJIOTMH: MHKPOCKOMUS, XpomaTtorpadwus, 3ieKTpodopes,
METOJI MEUEHBIX aTOMOB, AU]QepeHInanbHoe HeHTPUPYrupoBaHue, KyJIbTUBUPOBaHUE KIIETOK. M3yuenue
@ukcuposannvix Kiemok. OIEKTpOHHAas MHKpockomnus. Kougoxanvnas mukpockonus. Bumanvhoe
(npudicuznenHoe) uzyyeHue Kiemox.

JdemMoHcTpanuu

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



Tabmuubl 1 cxeMbl: «CBETOBOM MHMKPOCKOM», «DJIEKTPOHHBI MHUKpPOCKOI», «VcTopus pazBuUTHS
METOZ0B MUKPOCKOIIU».

O6opynoBaHme: CBETOBOM  MHKPOCKOI, MHUKPOMpENaparbl  PacTUTENbHBIX, IKHUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTnyeckas padora «/3ydyeHue MeTo10B KJIETOYHOM Ononoruu (xpomarorpadus, snekrpodopes,
muddepennmanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KjieTKH

XUMHYECKUN COCTaB KIETKH. Makpo-, MUKpO- M YIBTPAMMKPOdJIEMEHTHl. Bojma M €€ poib Kak
pacTBOPUTEIIS, pEAareHTa, y4acTUe B CTPYKTYPUPOBAHUU KJIIETKH, TEIJIOPEryssiui. MUHepaabHbIE BEIIECTBA
KJIETKU, UX OMOJorndeckas poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosornueckue mnonumepsl. benku. AMHUHOKHCIOTHBIA COCTaB
oenkoB. CTpyKTypsl OenkoBoW MolieKynbl. [lepBudHas cTpykrypa Oenka, menTuaHas CBs3b. BTopuuHas,
TpeTUyHasi, 4YeTBepTUYHas CTPYKTyphl. Jlenatypamus. CsoiictBa OenkoB. Kiaccudukanus OenkoB.
buonornueckue GpyHkiuu 6enKkoB. [lpuonui.

VYrneBoabl. MoHOCaxapubl, 1ucaxapubl, OJIMrocaxapubl U nonucaxapupl. OOIKN M1aH CTPOSHUS
1 PU3UKO-XMMHUYECKHE CBOWCTBA YTIeBOOB. bruonornueckue QyHKIIUN yTIEBOIOB.

Jlununel. T'uwapodunbHo-ruapodoOHbie cBoiicTBa. Krmaccudukamus nunuaos. Tpuriaumepumsl,
dbochomunuabl, Bocku, crepouibl. buonorndeckue ¢ynkiuu nunuaoB. OOmye cBOCTBa OHOIOTHYECKHX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJIYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorel. JJHK u PHK. Crpoenue nyknenHoBbix kuciaoT. Hykneoruasl. IIpuniun
koMmiuiementapHoctu. [lpasuno Yapradda. Crpykrypa JJHK — nBoiinas crnupanb. MecToHaxoXICHHE H
ouonornueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpoaprudeckue cBsizu B Mosiekyine AT®. buonormueckne QyHKIum
AT®. BoccTaHOBIEHHBIC EPEHOCYNKU, UX (DYHKIHUU B KIeTKe. /pyeue nykieozuompugochamor (HTD).
CexsenupoBanue JJHK. Memoowv: cenomuru, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHass Ouonorus: Ouoxumuueckue W Ouodu3MUecKHe HCCIeNOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYpbl OMoMonekyi. Mooeruposanue cmpykmypol u QYHKYUuil OUOMONEKY U UX
Komniexkcos. Komnvromepnwiii Ou3aun u OpeaHudeckuil cunmes OUOMONIEKY U UX HeNPUPOOHBIX AHALO2O08.

JdemoncTpanuu

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

Huarpammsbl: «PacnpeneneHue XMMHYECKHX SJEMEHTOB B HEXKHBOM Tmpuponae», «Pacmpenenenue
XUMHUYECKUX DJIEMEHTOB B JKMBOU MPUPOJIEY.

Tabmumer u cxemsl: «llepuonnyeckas TabmuIa XUMHUYECKUX DIIEMEHTOB», «CTpOCHHE MOJEKYIIbI
BOAbI», «BemectBa B cocraBe OpraHU3MOBY», «CTpoeHuEe MOJIeKynbl Oenkay, «CTpyKTypbl OeIKOBOI
MOJIEKYIb», «CTpOeHHE MOJIEKYJ YIIeBO10BY», «CTpoeHHe MOJIEKYJ TUIUA0BY, «HyKIenHOBbIE KUCIOTHIY,
«Ctpoenue Monekyiasl ATO.

Ob6opynoBanue: XUMUYECKas ocyia 1 000pyI0BaHHE.

JlaGopaTopnasi pabora «O0HapyxeHHe OEITKOB C TTOMOIIIBbIO KAY€CTBEHHBIX PEAKITUiI.

JlaGoparopHas padora «VccienoBaHue HYKJIEMHOBBIX KHUCIIOT, BBIJEIEHHBIX U3 KJIETOK Pa3jIuyHbIX
OpPraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tunel KIETOK: dyKapuoTHuecKas U npokapuoTudeckas. CTpyKTypHO-(YHKIIMOHAIBLHBIE 00pa30oBaHUs
KJIETKH.

Crpoenue mnpokapuoTHdeckor kietku. Knerounas crenka Oaktepuii u apxeid. OcoOeHHOCTH
CTpOCHHS TeTepOTpOodHON M aBTOTPODHOW MPOKAPUOTHUECKUX KIETOK. MECTO W pPOjib MPOKApPHOT B
OuoIIeHO3aX.

Crpoenne # (QyHKUMOHMpOBAaHUE JSyKapuoTHueckod KkieTku. [lmazmaTuueckas MemOpaHa
(urazmanemma). CTpykTypa Tuia3MaTHdecKod MemOpaHbl. TpaHCIOPT BEMIECTB uepe3 IUIa3MaTHYECKYIO
MeMOpaHy: maccuBHBIA (nuddys3us, obmeru€HHas muddysus), aKTUBHBINA (NMIEPBUYHBIA W BTOPUYHBINA



akTUBHBIN TpaHcnopT). [Tomynporunaemocts MeMOpanbl. PaboTa HaTpuii-KaJIMEBOro Hacoca. DHAOIMTO3:
MAHOIUTO3, (aronurto3. Dk3omuTo3. Kierounas crenka. CTpykTypa ¥ (YHKIIMU KJIETOYHOM CTCHKH
pacteHuii, rpudoB.

Huronnazma.  [wuro3zons.  [utockener.  JIBwkenwe  mutTomiasmbl.  OpraHoujibl  KJIETKH.
OpHoMeMOpaHHbIe OPraHOUABI KIETKU: sHaomnazmatuueckas cetb (DIIC), anmapart ["onbmxu, TM30COMBI,
uX cTpoeHue M (yHKIUHU. B3auMoCBs3b 0lHOMEMOpPaHHBIX OPraHOUAOB KiIeTKH. CTpoeHue rpaHyIspHOro
perukynyma. Mexanusm nanpasienus oeaxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHMHTE3 KIECTOYHBIX
MeMOpaH. ['magkuii (arpaHyJsIpHBIN) 3HIOTUIA3MAaTUYECKU peTukynyMm. CekperopHas (QyHKIUs ammapaTa
Tlonpmxu. Moougurkayus 6enkos 6 annapame Ionvoocu. Copmupoexka benkos 6 annapame I onvodicu.
TpancnopT BelecTB B KiieTke. Bakyosnu pacTutenbHbIX KieTok. Kierounsrii cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOW/bl KJIETKU: MUTOXOHJPHUHM, IIACTUIBL. [Ipoucxodicoenue MumoxoHoput u
naacmuo. Cumbuozenez (K.C. Mepeosckosckuii, JI. Mapeynuc). Ctpoenne u (yHKIMH MHUTOXOHIPHHA MU
wiactull. [lepBuyuHble, BTOPUYHBIC U CIIOXHbBIE TUIACTUABI (DOTOCHHTE3UPYIOLIUX IYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranouypl kieTku CTpoeHue M (YHKIMM HEMEMOpPAHHBIX OPraHOMJIOB KJIETKH.
PuGocomel.  IIpomescymounvie ¢punamenmoi. MukpodunamMeHTsl. AKmuHo8ble MUKPOQDUIAMEHMbI.
MpliieuHble  KIETKU. AKMUHOGble KOMNOHEeHMbl HeMbluleunblX Kiemok. MukporpyOouku. Kierounsrit
ueHtp. CTpoeHue u ABMKEHUE KT'YTHKOB U pecHuYeK. MukpoTpybouku nuromnasmsl. Llentpuons. benku,
accoyuuposanuvie ¢ MUKpoGuiIameHmamu u Mmuxpompyooukamu. Momopusie benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoOIUIa3Ma, SAPBIIKH, WX CTpoeHHWEe W (QyHKIHMH. SnepHbIi
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacHOIOKEHHUE XPOMOCOM B MHTEp(ha3sHOM sipe. Jyxpomamun u
ecemepoxpomamun. benku XpoMmaThHa — THUCTOHBL J{unamuxa sdepHou 00010uKku 6 mumose. AHOepmbviii
mpancnopm.

Knerounsie BxmtoueHuss. CpaBHUTENbHAs XapaKTEPUCTUKAa KIETOK JYKApUOT (pacTUTENbHOMH,
YKUBOTHOM, TPUOHON).

JdemoncTpanuu

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

Tabmuipr u cxembl: «CTpoeHHME D3YKapHUOTHYECKOM KIETKH», «CTpoeHue MKUBOTHOM KIIETKNY,
«CTpoeHME paCTUTENBHON KIETKW», «CTpOEHHE MUTOXOHIAPUMNY», «Aapo», «CTpoeHne NMpoKapHOTHYECKON
KJIETKU».

O6opynoBaHMe: CBETOBOM MHUKPOCKOIN, MHUKpOIpENnaparbl pacTUTEIbHBIX, >XUBOTHBIX KIIETOK,
MUKpoTpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopHasi padora «l/3ydeHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTnyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBI».

JlabopaTopHas padora «lccnenoBanue mia3Monn3a 1 JIeIIa3Moan3a B PACTUTENbHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOMIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NMPeBpPAaLCHHE JHEPTHH B KJIETKe

AccUMUIISIMS U AUCCUMMIISIIS — IB€ CTOPOHBI MeTabou3Ma. THIbl 0OMeHa BEIeCTB: aBTOTPO(HBIH
U reTepoTpodHbIf. YdacTHe KHCIOpoAa B OOMEHHBIX IMpoleccax. JHEpreTuuyeckoe odecreuyeHne KIIETKU:
npeBpauieHne AT® B oOMeHHbIX mpoueccax. DepMEHTATUBHBIM XapakTep peaklHUidl KIETOYHOTrOo
Mmetabonu3ma. DepMeHThl, MX CTpOeHHE, CBOiicTBa M MexaHu3M JeiictBus. Kodepmentsl. Omimdus
(epMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. belaku-akTHBATOpBl U OENKU-UHTUOUTOPHL. 3aBUCHUMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEAaKLUN OT pa3INuHbIX (PaKTOPOB.

[lepBuuHbIl CUHTE3 OpraHMYECKHX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIL
gomocunmes y baxmepuii. Ceemocodouparowjue nueMeHmsl U NUSMeHmvl peakyuoHno2o yeHmpa. Poib
XJIOpPOIUTacTOB B mporiecce (oTocuHTe3a. CBeroBas u TeMHOBas ¢a3bl. Pomoovixanue, Cz., Cs- u CAM-
munvl ¢pomocunmesa. IlponyKTUBHOCTH (poTOCcHHTE3a. BiusiHMEe pa3nuuHbIX (aKTOPOB HAa CKOPOCTb
dboTocunHTe3a. 3HaUeHnE (POTOCHUHTERA.



XemocuHTe3. Pa3HooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB: HUTPUDUIHMPYIONTHE  OaKTepHH,
Kene300aKTeprH, CepoOOAKTEPHH, BOJOPOIHBIC OakTepun. 3HAYCHHE XEeMOCHHTE3a.

AHa’pobHbIe opranu3mbl. Buasl Opokenus. [IpoaykTel OpoKeHUsT U MX HCIOIh30BAHUE YEITOBEKOM.
AHa’po0HBIE MEKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU M BO30YAUTEIN OOIE3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3Heprerudeckoro obmena. [loaroroBurenbHblid dTam. ['nmukonus —
OECKHUCIIOPOAHOE PACHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHHE, WIM KIETOYHOE JpIxaHue. Ponb MuUTOXOHApUH B mpoleccax
Oouosiornyeckoro okucienus. Lluknuueckue peakiuu. OkucnurensHoe (ochopunupoBanue. IHepeus
Membpanno2o epaduenma npomonos. Cuumez AT®: paboma npomonrnoii AT@-cunmasel. IlpenmyiecTa
a’poOHOTO MyTH OOMEHa BEIIECTB Nepea aHadpOoOHBIM. DPHEKTUBHOCTh YPHEPTreTUYECKOr0 OOMEHa.

JdemMoHcTpanuu

IToprpersr: k. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuens,
I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DPoTocHHTE3», «IHEpreTHueckuii oOMen», «bmocuHTe3s Oenka», «CtpoeHue
dbepmenTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOW MHMKPOCKON, OOOpyJOBaHUE [UIsl MPUTOTOBJIEHUS IOCTOSHHBIX M
BPEMEHHBIX MUKPOIPENIapaToB.

JlabopaTopnas pabora «/3ydyeHne KaTaIUTUYECKOM aKTUBHOCTU (PEPMEHTOB (HA MPUMEPE aMHIIA3bI
WJTU KaTajasbl)».

JlaGopaTtopuass padora «l3ydyeHue (epMEHTATHBHOTO paCIIEIUIEHUSI MEPOKCHIa BOJIOpOJa B
PaCTUTETBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHuUE NPo1ieccoB (POTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE TPOLIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTAPHOCTH B pPEAKLUAX MaTPHUYHOTO CHUHTE3a.
Peanuzanus HacneacTBeHHOM uHGopMmanuu. ['eHeTndyeckuid Koj, ero cBoiictBa. TpaHckpumuus —
MarpuuHbld cuHTe3 PHK. IIpuHIMIBI TpaHCKPUNIMU: KOMIUIEMEHTAPHOCTb, AHTUIIAPAIIIEIBHOCTD,
acumMMeTpudHOCTh. Co3spesanue mampuunvix PHK 6 aykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yuactue TpancnoptHelx PHK B GuocunTese Oenka. YcinoBust Onocunresa
6enka. KogupoBanune aMuHOKUCIOT. Ponb pubocom B OnocuHTese Oenka.

Cogpemennvie npeocmagnenuss o cmpoeHuu ceHos. OpraHuzanus reHoMa y MpOKapuoT U 3YKapHuoT.
Perynsauus aktuBHOCTH TeHOB y mpokapuoT. ['unoresza omepona (®. XKakoO, XK. Mano). MonexyrapHulie
MeXanuzmvl 3Kcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 peeyiayuu pabomwl cenos. Perynsauus
O0OMEHHBIX MpoIIeccoB B KieTke. KieTounslil romeocTas.

Bupycel — Hexnerounbsie (GOpMBI KU3HH U OONUTaTHBIE Mapa3uThl. CTPOCHHE MPOCTHIX U CIOXKHBIX
BUPYCOB, pETPOBUPYCOB, Oaktepuodaros. Kuswennwii yuxn J[HK-cooepacawux eupycos, PHK-
codepacawux supycos, bakmepuoghacos. Obpamnas mpaHcKpunyus, peeepmasd, Unmezpasa.

BupycHsle 3a0oneBanus uenoBeka, XHBOTHbIX, pactenuid. CIIMJ, COVID-19, couumanbHbie u
METUIIUHCKUE TTPOOITIEMBI.

Buoungpopmamura: unmezpayusi u ananuz 6oavwux maccusos («bigdatay) cmpyxkmyphoix
ouonoeuveckux oanuvix. Hanomexunonoeuu é 6uonocuu u meouyure. IIpoepammupyemoie yHKyuu 6eikoas.
Cnocobvl 0ocmasku 1ekapcms.

JdemMoHcTpanuu

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

Tabmuie! u cxeMbl: «bruocuHTe3 6enkay, «I eHeTHdeckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTuyeckas padora «Co3nanue MOJEIN BUPYCay.

Tema 8. /KuzHeHHbI UKJI KJIETKH



Knerounsnii 1muki, ero mepuoasl W peryisaiusa. Matepdaza m muto3. OCOOEHHOCTH MPOIECCOB,
nporekaromux B uHTepdase. [loaroroBka kinetku k neneHuto. [IpecuHTeTHYecKnii (MOCTMUTOTHYECKHHN),
CHUHTETHYECKUI U TOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TepUOIbl UHTEp(ha3bI.

Marpuunsiii cunre3 JJHK — permmkanms. Ilpunnunsr permmkanmuu JHK: xommmemeHnTapHOCTS,
MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNapaieabHocTh. Mexanu3dm perukanua  JIHK.  Xpomocomsl.
Ctpoenue xpomocoMm. Temomepsl U TeoMepasza. XpOMOCOMHBIM HAOOP KIETKU — KapHOTHUIL. JIUTIouIHbIN 1
raryIOuAHBIN HAOOPBI XpPOMOCOM. I 'OMOIIOTHYHBIE XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenue xknetkn — muto3. CTaauM MHMTO3a U IMPOUCXOIAUIME B HUX Ipolecchl. THUIBI MUTO3a.
Kapuokunes n nuroknnes. buosornueckoe 3HaueHHE MUTO3a.

Perynsus mutoTndeckoro nukia kietku. [Iporpammupyemast kiierounas rudesb — aronros.

Knerounoe smpo, XpoMOCOMBI, (YHKIMOHAIbHAsA TeHOMHKA. Mexanusmol npoaugepayuu,
oughgpepenyuposku, cmapenus u eubenu xiemox. «L{ugposas xkriemkay — Ououngpopmamuyeckue mooenu
DYHKYUOHUPOBAHUSA KIIeMKUL.

JdemoHcTpauuu

Tabmuubl u cxembl: «KU3HEHHBIN LUK KIETKH», «Muto3», «CtpoeHue xpomocomy, «Perukarus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoTpenapathl: «MHUTO3 B KI€TKaX KOPEIIKa JTyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha FOTOBBIX MUKpPOIIpeNapaTaxy.

JlaGopaTtopuas padora «HaOmronenue MuUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa (HAa TOTOBBIX
MUKpOIIpenaparax).

Tema 9. CTpoenne n pyHKIIUM OPraHU3MOB

buonoruueckoe pasznooOpazue opraHu3MoB. OIHOKIETOYHBIC, KOJIOHHAIBHBIE, MHOTOKIIETOUHBIE
OpPTraHU3MBI.

OCOOCHHOCTH CTPOSHHSI M KU3HEAEATEILHOCTH OJHOKJIETOYHBIX OpPraHm3MOB. bakrepuu, apxew,
OJTHOKJIETOYHbIE TPUOBI, OHOKIETOYHBIE BOAOPOCIH, IpyTrue MPOTUCThI. KoNoHUaNbHbIE OPraHu3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOUHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OpraHoB. Opranusm
Kak equHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHEeil: oOpa3oBarenbHasi, MOKPOBHAs, MPOBOJALIAS,
OCHOBHasi, MexaHuueckas. OcoOeHHOCTH CTpoeHHus, (YHKIMHA W pacloiOXKeHHs TKaHeH B opraHax
pacTeHui.

TkaHu JKMBOTHBIX M YeJOBEeKa. TUIBl >KUBOTHBIX TKaHEH: SNUTENHalIbHas, COEIMHUTENbHAs,
MblIlIeyHast, HepBHasi. OCOOEHHOCTH CTPOEHUSs, PYHKUMNA U pacHoOIOKEHUsI TKaHEHl B opraHax >KMBOTHBIX U
4eJI0BEKa.

Opranbl. BereratuBHble U TeHEpATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTAaHOB )KMBOTHBIX
1 yesoBeka. yHKIMU OpraHoB U CUCTEM OPTIaHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>kHbIil 1 BHyTpeHHM ckeneT. CTpOEHUE U TUIIbI COEIUHEHUS KOCTEH.

JIBI>KeHHE OpraHu3MOB. JIBHKEHHE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMAHOE, KI'YTUKOBOE,
pecHuuHOe. J[BU)K€HHME MHOTOKJIETOYHBIX PACTEHUN: TPONMM3MBI M HACTHH. J[BM)KEHHE MHOIOKJIETOYHBIX
KUBOTHBIX U YeJIOBEeKa: MblleuHas cuctema. Pedexc. CkeneTHbple MBI U UX paboTa.

[Muranne opranusmos. IlorioiieHre Boibl, YriIeKUCIOro raza i MUHEPaIbHbIX BEIIECTB PACTCHUSIMU.
[lutanue >KUBOTHBIX. BHYTpHUNONOCTHOE W BHYTPUKJIETOYHOE MHIleBapeHue. [luTtaHue MO3BOHOYHBIX
AKUBOTHBIX. OT/EBI MUIIEBAPUTENILHOTO TpakTa. [IumeBapurensHbie xenesbl. [IumeBapurensHas cucreMma
YeJI0BEKa.

Hpixanue opranu3moB. Jlpixanwe pacteHuid. J[Ipixanme xkuBOTHBIX. Juddysus razoB uyepes
NoBEepXHOCTh KieTKU. KoxkHoe apixaHue. JlpixatenbHast moBepxHoOcTh. JKaGepHoe M JErouHOe JIbIXaHHE.
JlpIxaHre TMO3BOHOYHBIX J>KMBOTHBIX U YEJOBEKAa. OBOJIOLNUOHHOE YCIOXKHEHHE CTPOEHUS JIErKUX
IMO3BOHOYHBIX >KMBOTHBIX. J[pIXaTelbHas cHCTeMa 4YeloBeKa. MeXaHM3M BEHTWISILMU JETKUX y INTHI] U
MiekonuTamux. Perynsmnus apixanusd. JlpixareabHble 00BEMBI.



TpaHcropT BEHIECTB y OpPraHu3MOB. TpaHCHOPTHBIE CUCTEMBI pacT€HHUl. TpaHCIOPT BEUIECTB Yy
XKUBOTHBIX. KpoBeHOCHass cuctema M e€ opranbl. KpoBeHOCHass cUCTEMa MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cepjle, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOLUOHHBIEC YCI0KHEHUS
CTPOEHUS KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTa cepana u e€ perymnsiusi.

Brinenenne y oprann3moB. Beinenenue y pactenuil. Boijenenue y x&uBOTHBIX. COKpaTHTEIbHBIE
Bakyonud. Opranbl BbiaeneHus. OuibTpanus, ceKperus 1 o0paTHOEe BCAaChIBAHHE KAaK MEXaHU3MBI PabOThI
OpraHoB BblieieHMs. CBSI3b IIOJIOCTH Te€Jla ¢ KPOBEHOCHOW M BBIIEIMUTEIbHOW cUCTEMaMU. Briienenue y
MO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. [louku. Ctpoenune u yHkimonupoBanue Hedpona. OOpa3oBaHue
MOYH Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IUCTHI
IIpOCTENIINX. 3alUTa Y MHOTOKJIETOYHbIX pacreHuil. Kyrukyna. CpeacTBa NMacCUBHOM M XHMHUYECKOU
3auThl. DUTOHIUABI.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HpPOM3BOAHBIC. 3alllUTa OpraHM3Ma OT
Oonesneil. MIMmyHHass cuctema denoBeka. KJIETOUHBIH W TyMOpaJIbHBIM MMMYHUTET. BpoxkaEHHBIA H
npuoOpeTEHHBIN crienn(pUIeCKUii IMMYHHUTET. TeopHs KIIOHaIbHO-ceNeKTUBHOTO nMMmyHHTeTa (I1. Dprmx,
®. M. bepner, C. Tonerasa). BocnanurenbHbple OTBETHl OpraHu3MoB. Posib BpOXAEHHOIO UMMYHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHU.

Pazgpaxxumocte M perynsiiuss y OpraHusMoB. Pa3gpakuMocTh y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacTteHuil. PoctoBble BeniecTBa U X 3HaYCHUE.

HepBHast cuctema W peduiekTopHas peryssiius y >KMBOTHBIX. HepBHas cucremMa W €€ OTIENBI.
OBOJIIOLIMOHHOE YCJIO)KHEHHE CTPOCHMSI HEPBHOM CHCTEMBbl Yy >KMBOTHBIX. OTHENbl TOJOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropnas nyra. besycinoBHbie U yCIOBHbBIE pedIEKCHI.

I'ymopanbHast peryisiius U 3HJOKPUHHAs CUCTEMa JKMBOTHBIX M ueinoBeka. JKenespl 3HIOKpUHHOU
CUCTEMBbl M UX TOPMOHBL. JlelicTBUE TOpPMOHOB. B3aMMOCBA3b HEPBHOM H SHJAOKPUHHOM CHCTEM.
l'unortanamo-runodusapHas cucrema.

JdemoncTpanuu

[Toptper: U. I1. [1aBnoB.

Tabmuipr u cxeMbl: «OIHOKIIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHbIE BOJIOPOCIN», «bakrepum»,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHH», «CHCTEMBl OpPraHoOB IIO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cucrembl», «CTpoeHHE cTeOs»,
«CTpoeHHe JHUCTOBOM IUIaCTUHKW», «TKaHM KUBOTHBIX», «Ckener uenoBekay, «[luieBapurenbHas
cucrtemay, «KpoBeHocHas cucrtemay, «/lpixarenpHas cucremay, «HepBHas cucremay, «Koxay, «MpliiedHas
cucreMa», «BplaenurenbHas cucreMa», «JHIOKpPHHHAs cucTeMay», «CTpoeHne MbIInb», «MMMyHUTETY,
«KumeunononoctHsie», «Cxema nuTaHus pacteHuin», «KpoBeHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX,
«Ctpoenne ruape», «CTpoeHue miuaHapun», «BHyTpeHHee cTpoeHue noaeBoro uepBs», «HepBHas
cucrema poid», «HepBHas cucrema nsarymku», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema
nTuny, «HepBHas cuctema milekonuTaroumxy», «HepsHas cucrema uenoBekay, «Pediaexcy.

OO6opynoBaHue:  CBETOBOM  MHKPOCKON,  MHKpONpenapaTbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MUKpOTpenaparbl TKaHel, pPaKOBUHBI MOJUIIOCKOB, KOJIJIEKIMM HACEKOMBIX, WIJIOKOXKUX, IKUBBIE
9K3EMILISAPbl KOMHATHBIX pacTEeHUH, repOapuu pacTeHUI pa3HbIX OTAENOB, BIaXKHbIE MTpernapaThl )KUBOTHBIX,
CKeJIEThl MO3BOHOYHBIX, KOJUJIEKIUM OECIIO3BOHOYHBIX XHBOTHBIX, CKENET 4eJOBeKa, 00OpyroBaHME JUIS
JIEMOHCTpAIlMK TOYBEHHOT'O M BO3AYUIHOTO NMUTAHUS PACTEHUH, pacIleIuIeHus KpaxMana U OelKOB I0j
neiictBueM (hepMEHTOB, 00OpyIOBaHUE JUIsl JEMOHCTPALMK ONbITOB MO W3MEPEHUIO KU3HEHHONW EMKOCTH
NETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX JBUKEHHH, MOJIEH TOJIOBHOTO MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlabopaTopnasi padora «l/3y4ueHne TkaHel pacTEHUIN».

JlabopaTopnasi padora «l3y4ueHne TkaHel )KMBOTHBIX».

JlabGoparopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHHUSI».

Tema 10. Pa3MHO:KeHMe U pa3BUTHE OPraHNU3MOB



DopMBI pa3MHOKEHUST OPTaHU3MOB: Oecrosioe (BKIIF0Yasi BEreTaTUBHOE) M TT0JIOBOE. Buibl 6ecroioro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISAIUS, parMeHTalMsl, KIOHUPOBaHHE.

ITonoBoe pasmuoxkenue. IlonoBble kneTku, wnnu ramersl. Meno3. Cragun Mmeiio3a. IloBenenue
xpoMocoM B Mero3se. KpoccuHrosep. buosornueckuil ¢MbICiI MeH03a U MOJIOBOro mpouecca. Menos u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimieBoe pa3ButHe. ['amerorene3 y xUBOTHBIX. [lomoBeie xene3bl. OOpa3zoBaHue H
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHuUE MOJIOBBIX KIETOK.

Omo10TBOpEeHNE M SMOPHOHAIBHOE Pa3BUTHE XKHUBOTHBIX. CIIOCOOBI OIIOAOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHOe pa3BUTHE OPraHu3MoOB (OHTOTEHE3). OMOpHONOrHs — Hayka O pa3BUTUHU
opranusMoB. Mopgozcenes — o0Ha uz enasuwvix npobaem samopuonocuu. Konyenyua mopghocenos u mooenu
mopgozeneza. Ctanuu >MOpHOTreHe3a KUBOTHBIX (Ha mpumMepe Jisrymku). pobnenue. Tumsl npobneHwus.
Jlemepmunuposannoe u Hedepmunuposannoe Opobaenue. bracmyna, munvi oOracmyn. OcoOGeHHOCTH
OpoOsieHUsT MIIEKONMUTAIOMIMX. 3apoAbIIIeBble JIUCTKU (TacTpyisuusi). 3akiaJka OpPraHoB U TKaHEH u3
3apOJIBIILIEBbIX JIMCTKOB. B3amMHOe BiMsHHE YacTed pa3BUBAIOLIETOCS 3apojibliia (3MOpHOHAIbHAS
MHAYKIMS). 3aKiajka [jaHa CTPOSHHS KUBOTHOIO KaK pe3yJbTaT UEPAPXUUECKUX B3aUMOJICHCTBUI I€HOB.
Brnusinue Ha SMOpHOHANBHOE pa3BUTHE PA3IMUHBIX (DaKTOPOB OKPYKAIOIICH Cpeibl.

Poct u pa3Butue xuBOTHBIX. [locTomOpuoHanbHbIi mepuon. llpsmoe u Hempsimoe pa3BUTHE.
PazButue ¢ meramopdo3om y OeCO3BOHOUHBIX M TMO3BOHOYHBIX JKMBOTHBIX. bHojornueckoe 3HaueHUE
MPSIMOTO M HEMPSMOTO Pa3BUTHs, WX PACHpPOCTpaHEHHE B NpHpoie. TUmbl pocTta *KUBOTHBIX. DaKTOpHI
pEeryJlMu pPOCTa JKUBOTHBIX U 4yenoBeka. CTaauu MOCTIMOPUOHAIBHOTO pPa3BUTHSA Yy JKUBOTHBIX H
yenoBeka. [lepuonabl onToreHesa yenoeka. CTapeHue U CMEpTh Kak OMOJIOTHYECKHUE MPOIIECCHI.

PasmHuosxenue u pasputue pacrenuil. ['amerodur u ciopodur. Meiio3 B )KU3HEHHOM IHUKJIE PACTEHUH.
OOpazoBanue crop B mpormecce Meio3a. ['amerorenes y pacrteHuid. OIUIOJOTBOPEHHE W Pa3BHTHE
pPacCTUTENBHBIX OPraHU3MOB. J[BOIHOE OIMIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHUe U pa3BUTHE
CEMEHH.

MexaHU3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmumer uw  cxembl: «BereraTuBHOE pa3MHOXeHHE», «THMbl Oecrmonoro pa3MHOKEHUS»,
«Pa3MHOXKEHHE XJTaMHJAOMOHAAbD», «Pa3MHOMXkEHHE »5BIIIEHB», «Pa3MHOXeHHE TUApb», «Meio3y,
«Xpomocombl», «['amertorenes», «CTpoeHHE SWUIEKICTKH U crnepmaro3ousia»y, «OCHOBHBIE CTaauu
oHTOreHe3a», «lIpssmoe u HempsiMoe pazButHe», «Pa3BuTHE MalcKOro >Kyka», «Pa3BuTHe capaHuny,
«Pa3Butne nArymku», «J/[BoliHOE OIIOAOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «CTpoeHue CceMsiH
OJIHOJIOJIbHBIX W JIBYJIOJBHBIX PACTCHUI», «KU3HEHHBIN IUKI MOPCKOW KamycThbl», «KW3HEHHBIA LUK
MXa», «/KM3HEHHBIN UK TATOPOTHUKAY, «)KM3HEHHBIN [IUKIT COCHBDY.

O6opynoBaHHe: CBETOBOH MHUKPOCKOI, MHKPOIpPENapaThl SUIEKIETOK U CIIePMAaTO30MI0B, MOJEIb
«IuK pa3BUTHS JIATYILIKI.

JlaGoparopHas padora «/3yueHne cTpOeHHS MOJOBBIX KIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.

IIpakTuyeckas padora «BrisiBiIeHHE TPU3HAKOB CXOJCTBA 3aPOABIIIEH MO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHas padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIINX PACTEHUN».

Tema 11. I'eHeTuKka — HAyKa 0 HACJIEACTBEHHOCTH U M3MEHYHUBOCTH OPraHU3MOB

WcTtopusi craHoBieHUsT M pa3BUTUS TeHETHMKU Kak Hayku. Pabotel I'. Menpensa, I'. ne ®pusza, T.
Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3Butun reHetuku. Padotsr H. K. Konbmosa, H. V. BaBunosa,
A. H. benoszepckoro, I'. /1. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TE€HETHUYECKHE MOHITHS M CUMBOJBL. ['OMOJOTMYHBIE XPOMOCOMBI, aJUIENbHBIE TEHBI,
aNbTEPHATUBHBIC TPU3HAKH, JJOMUHAHTHBIA M PEIIECCUBHBIA MPU3HAK, TOMO3UTOTA, TE€TEPO3UT0OTa, YUCTAs
nuHUs, THOpUAbl, TeHoTun, ¢eHoturn. OCHOBHbIE METOJAbl TE€HETUKH: T'HOPHI0JIOTHMYECKUH,
IHUTOJIOTMYECKHUM, MOJIEKYJISIPHO-TE€HETHYECKHIA.



JdemoHcTpauuu

[Toptpetsr: I'. Mengens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. U. Basunos, A. H. beno3epckuid,
I'. . Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckmii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXeMbl CKPEIIIMBAHUS.

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

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuBanue. [1epolif 3akoH MeHens — 3aK0H e1nH000pa3usi rTHOpPHUIOB IEPBOTO
nokosieus. IIpaBuno nomuHupoBaHus. Btopol 3akoH MeHzaenss — 3aKOH pACIICIUICHUS IPU3HAKOB.
[{uTonorndyeckre OCHOBBI MOHOTHOPUTHOTO CKpEIIMBaHUs. [ MoTe3a YuCTOTHI raMeT.

Ananuzupyroiiee ckpeuuBanue. IIpomexyTouHblii  xapakTep HacienoBaHusA. PacmieruieHue
MPU3HAKOB IIPU HEMOJIHOM JOMUHHUPOBAHUMU.

Jurubpuanoe ckpenuBanue. Tpetudt 3akoH MeHIenss — 3aKOH HE3aBUCUMOIO HAaclieIOBaHUs
MpU3HAKOB. [[uToMOrMUecKe OCHOBBI JUTHOPUIAHOTO CKPEIIUBAHUSI.

CueruieHHOe HacienoBaHue TpuzHakoB. Paborer T. Moprana. CrensieHHOE HacjaeAOBaHHE T€HOB,
HapYLIEHUE CLETUICHU MEXAY Fr€HaMH. XPOMOCOMHAas TE€OPHUs HACJIEICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXaHU3M OMPEACIICHUS M0Jia. AYyTOCOMBI U ITOJOBBIE XPOMOCOMBI.
['omorameTHbIl U reTeporamMeTHbld Moy ['eHeTHueckas CTpPyKTypa MOJOBBIX XpomocoM. HacnenoBanwue
MPU3HAKOB, CIEIJICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponust — MHOKECTBEHHOE AEHCTBUE TeHa. MHOKECTBEHHbIN
ainnenusM. BzaumoselictBue HeayuenbHbIX TeHoB. KommuieMenTapHocTs. Onucrtas. [lonumepus.

['eHeTHMYeCKUT KOHTPOJIb Pa3BUTHS PACTEHUM, )KMBOTHBIX M YEJIOBEKA, a TaKXKe (HU3UOJIOTHUCCKHX
MIPOLIECCOB, MOBEJACHHS M KOTHUTUBHBIX (QYHKIMH. ['eHeTHUeckre MexaHU3Mbl CUMOUOTeHe3a, MEXaHU3MbI
B3aUMOJICHCTBUSL «XO3UH — MAPA3UT» U «XO3SIMH — MHKpPOOHOM». ['€HeTHYeCKue acleKThl KOHTPOJs U
W3MEHCHUS HACJICICTBEHHOW WH(OPMAIIUY B TIOKOJICHHSIX KIIETOK H OPTraHW3MOB.

JdeMoHcTpamun

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuier u  cxembl: «llepBbiii u BTOpoi 3akoHbl Mennens», «Tperuit 3akoH Menupens»,
«AHanu3upymoliee ckpermBanuey», «Henomnoe nomuHupoBanuey, «CleTUIECHHOE HAClIeJOBaHNE MMPU3HAKOB
y apo3oduis», «[ enetnka nonay, «Kapuorun yenoeka», «Kapuorumn apo3zoduiby, «KapuoTun nTUIbD,
«MHOXeCTBEHHBIN alIean3M», «B3auMoaeiCTBHE T€HOBY.

O6opynoBaHue: MOACID JIsl IEMOHCTPAIIUU 3aKOHOB €IMHOO00pa3usi THOPHIOB MEPBOTO TTOKOJICHUS U
pacIleIUICHUs] MPU3HAKOB, MOJIENb U1 AEMOHCTPAMM 3aKOHA HE3aBUCHMOTO HACJIEIOBAHUsS MPU3HAKOB,
MOJENb [ JEMOHCTPALlMM  CLEIUIEHHOTO  HACJIEIOBAHUS  IPU3HAKOB, CBETOBOM  MHKPOCKOIL,
MUKpompenapar: «/Ipozodumna.

IIpakTuyeckasi padora «3yuenue pe3yIbTaTOB MOHOTHOPHUTHOTO CKPEIIUBAHUS Y IPO30(UITBI.

IpakTuyeckasi padora «/3yuenue pe3ynbTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIIBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

BiaumopeiicTBue reHotuna U cpeasl npu GopMupoBaHuU GeHoTura. M3MeHYMBOCTh MPHU3HAKOB.
KavecTBeHHBIE M KOJTMYECTBEHHBIE TPU3HAKHA. BUbI ”3MEHYMBOCTH: HEHACIEACTBEHHAS U HACJIEICTBEHHAS.

MopaudukamonHass U3MEHUYMBOCTh. Pomb  cpeast B opmMupoBaHUU  MOAMGPUKAITMOHHON
n3MeHunBocTH. HopMma peakuuu nmpusHaka. BapuanmoHHslil psa u BapuanuonHas kpusas (B. Moranucen).
CoiicTBa MOIU(UKAIIMOHHONW U3MEHYHBOCTH.

I'enoTnnndaeckas n3MeHYNBOCTh. CBOMCTBA T€HOTUITHYECCKON M3MEHUNBOCTH. BHABI T€HOTHITMYSCKOM
M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHASI.

KoMOunatuBHas u3MeHYMBOCTh. Meiio3 ¥ TMOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOMN
W3MEHUYUBOCTH. PoNb KOMOWHATHBHOW W3MEHYMBOCTH B CO3JaHUHM TE€HETUYECKOTO pa3zHOOOpa3us B
npejaenax OJHOrO BUJIA.

MyTanuroHHass U3MEHYMBOCTh. BUIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE, TeHOMHbIC. CIIOHTAHHbIE U
WHAYUHUPOBAHHBIE MYTAllMU. SepHble M MUTOIUIa3MaTH4yeckue wmytanuu. CoMaTU4ecKHe M TOJIOBBIE



MyTanuu. [I[puunHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTaIlMOHHOTO TMpoIlecca. 3aKOH TOMOJIOTHYECKHMX PSJAOB B HacheAcTBeHHOW wu3MeHunBoctu (H.A.
Basunos). BuesiaepHast ”3BMEHUMBOCTb U HACJIEICTBEHHOCTbD.

Onueenemura u dNUHOMUKA, POJib INULEHEMUYECKUX (aKkmopos 8 HACIe008aHUU U USMEHUUBOCMU
GheHomunuyeckux npusHaKos8 y 0peaHusmMos.

JdemoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmuie! u cxeMbl: «Buibl ©3MEHUNBOCTHY, «MoaudukanmonHas n3MEHIHBOCThY, «KoMOMHAaTHBHAS
U3MEHUYUBOCTBY, «Meio3», «OmnonoTBopenue», «l'eHeTuueckue 3a0oiieBaHUs ueloBeKa», «Bumibl
MYTaLMil».

ObopynoBaHue: XHUBbIE M repOapHbIe IK3EMIUIAPHl KOMHATHBIX pacTeHuil, pucyHku ((oTtorpadum)
YKUBOTHBIX C PA3JIMYHBIMUA BUJIAMH U3MEHYUBOCTH.

JlabopaTopHasi padGora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOAMGMUKAIMOHHOW W3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtauuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoseka. MexayHapoaHass nporpamMma MCCIEJOBaHUsA TE€HOMa uyesnoBeka. MeTojsl
U3YYECHHUS TEHETUKHM YeJOBEeKa: TIeHealoTMYeCKui, OJIM3HELOBbIM, IIUTOreHETUYECKUH, MOMyISIHOHHO-
CTaTUCTUYECKUH, MOJEKYIsIpHO-TeHeTndeckuil. COBpEMEHHOE OINpee/ieHne TE€HOTHIA: IOJHOI€HOMHOE
CEKBCHHpPOBAHUE, TEHOTUIIMPOBaHUE, B TOM umcie ¢ nomoupto II[[P-ananusza. HacnmencrBeHHble
3a0oneBaHus 4YenoBeKka. ['eHHbIE W XPOMOCOMHBIE OOJie3HM uYenoBeka. boje3Hu ¢ HaclueaCTBEHHOM
MPEAPACIIONOKEHHOCTHI0. 3HAYEHNE MEIUIIMHCKON F€HETUKU B MPEJOTBPALLECHUH U JI€UEHUH T€HETUYECKUX
3a0oJeBaHUN 4YeJoBeKa. MeIUKO-TeHeTHYeCKoe KOHCYyibTupoBaHue. CTBosIOBBIE KieTKH. [loHsTHe
«TEHETUYECKOTO TPy3a». IDTUYECKHUE AaCHEKThl MCCIIECOBAaHWNA B OOJACTH PENAaKTUPOBAHMS TE€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnyeckue (HhakTOPHI MOBBIIIEHHONW YyBCTBUTENBHOCTH YeIOBEKa K PU3NIECKOMY U XMMHUECKOMY
3arpsI3HEHUIO OKpYKarollel cpeapl. ['eHeTndeckas npeapaciookKeHHOCTh YeI0BeKa K MaTOJIOTHsIM.

JdemMoHcTpanuu

Tabmumer u cxembl: «Kapuotun uenoBeka», «MeTOOpl U3YYEHHS TEHETUKH YEIOBEKay,
«["eneTnueckue 3a00IeBaHUS YETTOBEKAY.

IIpakTnueckas padora «CocraBieHue U aHaJIU3 POAOCIOBHOMN.

Tema 15. Cenekuusi oprann3mMon

JlomecTukauust ¥ celeKkius. 3apoXkAeHUe celeKuuu W aomectukauuu. Yuenue H. M. BaBunosa o
[lenTpax TMPOUCXOXKACHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenekuuu B CO3JaHUH COPTOB
pacTeHUd W MOPOJ KUBOTHBIX. COpT, MOpPO/a, MITAMM. 3aKOH TOMOJIOTUYECKUX PAJIOB B HACIEIACTBEHHOMN
m3menunBocTy H. V. BaBuioBa, ero 3naueHue AJis CENEKIIMOHHON PaboThI.

MeTtoasl ceneKoHHON paboThl. McKycCcTBEHHBIM OTOOpP: MAcCOBBIM M WHAMBHAYAIbHBIN. DTaIlbl
KOMOHMHAIIMOHHOM celeKIuu. VcnbITanne Mporu3BOUTENEH 10 MOTOMCTBY. OTOOp MO T€HOTHUITY € TTOMOIIIBIO
OIICHKU (DEHOTHUIIAa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ rmomMoIbio aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJEKIIMOHHOW paboThl. PanManMoOHHBIN W XUMHUYECKUN
MyTareHe3 Kak HMCTOYHMK MYyTaluil y KYJIbTYpHBIX (OpM oOpraHu3moB. lcmonb30BaHHE TEHOMHOTO
penakTHpOBaHUS U METOI0B pekoMOnHaHTHBIX JJHK s monydenus ncxogHoro Matepuana Jiuisl CeNeKIInu.

[Tonyuenne momumion0B. BHyTpuBuaoBas rudpuan3anus. Bau3kopoacTBEHHOE CKpEIIMBaHUE, WA
nHOpuaMHT. HepocTBeHHOE CKpeluBaHue, Wik ayTOpuIuHr. ['erepo3uc u ero npuuuHbl. Mcnonas3oBanue
rerepo3uca B cenekuuu. OtmanéHHas rubpuguzanus. [Ipeogonenne Oecrionuss MEXBUIOBBIX THOPUIOB.
JlocTHKEHMSI CEEKIIUU PACTEHUI U JKUBOTHBIX. «3€1EHas peoIOYULY.

CoxpaHeHre ¥ U3YYCHHE TEHETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUW U MX TUKHUX POJAUYEH IS
CO3/1aHHS HOBBIX COPTOB M THOPUAOB CEIbCKOXO3SHCTBEHHBIX KYIbTYp. MH3yuenue, coxpanenue u
ynpasieHue 2eHemudecKUMU pecypcamul CenbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX JHCUGOMHBIX 6 UEIAX



VAYUWEHUS. CYWeCm8yIowux U CO30aHUs HOBbIX NOPOO, NUHULL U KPOCCO8, 8 MOM YUCle ¢ NpumMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIE008AHUL, NEPeO08blX UOEl U NePCNeKMUBHBIX MEXHOIO2UI.

JdemMoHcTpanuu

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

Tabmuuel u cxembl: «LIeHTpBl MPOMCXOXKIEHHUS U MHOr000pasusl KyJIbTYPHBIX PAacTEeHHiD», «3aKOH
TFOMOJIOTMYECKUX PpAJOB B HACJIEICTBEHHOM M3MEHUMBOCTH», «MeTtonpl cenekuun», «OTnanéHHas
ruOpuau3anys», «MyTareHes».

JlabGoparopHas padora «/3yueHue cOpToB KyJIbTYPHBIX PACTEHUM U MOPOJ] JOMAIITHUX YKUBOTHBIX.

JlabGoparopHas padora «3yueHne MEeTO0B CENEKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Jkekypeust «OCHOBHBIE METOABl U JOCTHIKEHHSI CEJIEKIIMM PACTEHHM M JKUBOTHBIX (HA
CEJICKLIMOHHYIO CTaHIMIO, INIEMEHHYIO ()epMy, COPTOUCIBITATEIbHBIN Y4aCTOK, B TEIUNIMYHOE XO3SIHCTBO, B
71a00paTOPHIO arpOYHUBEPCUTETA HIIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/i0orusi U CHHTeTH4YecKasi 0M0JIOT U

OOBEKTHI, UCIIOB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBbIE KYJIbTYPbl, MUKPOOPTraHU3MBI,
UX XapakTepucTHKa. TpagulMOHHAas OHOTEXHOJOIHs: XjeOoledyeHue, IOJyYeHHEe KHCIOMOJOYHBIX
IPOAYKTOB, BUHOJeNUE. MukpoOuonoruueckuii cunte3d. OOBEKTHI MHKPOOHOJIOTMYECKUX TEXHOJIOTUH.
[Tpou3BoacTBO Oenka, aMUHOKUCIIOT U BATAMUHOB.

CozaHue TEXHOJOTMH M HMHCTPYMEHTOB II€JIEHAIIPABJIEHHOIO M3MEHEHHs] M KOHCTPYHMPOBAHHUS
TE€HOMOB C LI€JIBIO MOTY4YEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COIEP KAILMX HE BCTPEYAIOIINECS B IPUPOLC
OMOCHHTETHUYECKHUE MYTH.

Knerounas unxkenepus. Meroabl KyJIbTypbl KIETOK M TKaHEW pacTeHHM M *UBOTHbIX. KpuoOaHku.
ComaTnueckas rubpuausanus U comMaTHuecKuid smOpuoreHes. lcronb3oBaHHME TalulouAOB B CEJEKLUU
pacteHuid. [lonyueHue MOHOKNOHANbHBLIX anmumen. Mcnonv3osanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumen 8 meduyune. VICKyCCTBEHHOE OIUIOIOTBOpPEHUE. PEKOHCTPYKIMS SHLIEKIETOK U KIOHHPOBAaHUE
KUBOTHBIX. MeTOJl TpaHCIIAaHTALIUU sIIep KIETOK. 1exHonocuu 0300po6neHus, KyIbMusuposanus u
MUKPOKTIOHANILHO20 PAZMHOICEHUS CEIbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHasi W TE€HHas WHXEHepusa. VICKyCCTBEHHBII CHHTE3 TI€Ha U KOHCTPYMpPOBaHHUE
pexomOuHanTHBIX JJHK. Cosoanue mpanceennvix opeanuzmos. JJoctixeHuss 1 NepcrneKTUBbBI XPOMOCOMHOM
Y TEHHOM MH)KE€HEpUU. DKOJIOTHUYECKHE U ITHUECKHUE TPOOJIEMbl T€HHOW HHKEHEPUU.

Menununckue  OuorexHonmoruu. IloctreHomuass mmdpoBas wmemunuHa. [II[P-muarnocruka.
MeTaboa0MHBI aHaNM3, TeHOLEHTPUYECKUN aHaIW3 NpOTeOMa YelOBeKa JUIsl OLIEHKU COCTOSIHHS €ro
310poBbsl. Mcmonb30oBaHUE CTBOJIOBBIX KIIeTOK. TaprerHas tepamus paka. 3D-Onmommxenepus ans
pa3paboTKu (PyHIAMEHTAIBbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUM, CO3/1aHHSA KOMIUIEKCHBIX TKaHel
COYETAHMEM TEXHOJIOTMH TpEXMEPHOro OWONpPUHTHMHTa M cKapdoiaauHra Ui pelieHus 3ajad
MIEPCOHAIN3UPOBAHHON MEUIINHBI.

Co3naHue BEKTOPHBIX BAKIMH C IEJbI0 oOecreueHus] KOMOMHUPOBAHHON 3alIUTHI OT BO30yAUTENEH
OPBH, ycraHoBieHHE MOJEKYISPHbIX MexaHu3MoB (yHkunoHupoBanus PHK-conepxamux BHpycOB,
BBI3BIBAIONINX 0CO00 OMacHbIe 3a00JIeBaHUsI YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuupr u cxembl: «lcrnonb30BaHMEe MHUKPOOPTaHU3MOB B IPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounas nunxenepus», «I eHHas HHXXEHEPHSI».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «lloayueHne MOJIOYHOKHUCIIBIX TPOIYKTOBY.

JKkcKypeusi «BHOTEXHONOTMST — BaKHEHIas MPOU3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO).

11 KJTACC



Tema 1. 3apoxaenue ¥ pa3BuTHE IBOJIOIUOHHBIX NPeICTABJIEHUA B OMOJI0THH

OpomonmonHas Teopust Y. Jlapsuna. IIpeanocbulku BOSHUKHOBEHHUS AapBUHU3MA. JKU3Hb U Hay4Has
nesarenbHocTh Y. [lapBrHa.

JBrkyue cuiibl 3BodOMM BuAoB mo Y. JlapBuHy (BBICOKAass MHTEHCUBHOCTb Pa3MHOXKEHUS
OpPraHU3MOB, HACJIECTBEHHAs: N3MEHYMBOCTb, 00ph0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN U UCKYCCTBEHHBbII
oToop).

Odopmnenne cunterndeckoir Teopun HBomonun (CTD). HelitpanbHas Teopusi 3BOJIIOLHH.
CoBpeMeHHas HBOJOLMOHHAs OMOJI0rHsl. 3HaYEHHE 3BOIIOLIMOHHON TEOpUU B (POPMUPOBAHUU €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y. [lapsun, C. C.
Yersepuxos, U. U. llImansraysen, Jxx. Xonaein, /1. K. benses.

Tabmuubl u cxemsl: «Cucrema xuBoi npupoibl (1o K. Jluauero)y», «JlecTHUIA )XKUBBIX CyIIECTB (10
Jlamapky)», «MexaHusm (QOpMHUpPOBaHUS MPUCHOCOOJIEHUN y pacTeHH U KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema Mmapmpyra myremectBus Y. lapsuna», «Haxomku Y. apBuna», «DPopmbl OOprOBI 32
cymectBoBanue», «lloponel romy6eit», «MHoroobpasue KyinbTypHBIX (opM KamycTs», «Ilopossl
JIOMAIlIHUX JKUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHJOB (1o Y. /lapBuHy)», «Cxema COOTHOLICHHS
JBUKYIIUX CUJT 3BOJIIOLIMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOPUHN IBOJTIOLIUNY.

Tema 2. Mukpo3sBosonus 4 eé pe3yabTaThl

[Tomynsanus kak sneMeHTapHas equHuna 3Boatonuu. COBPEMEHHBIE METOJbl OLEHKH I€HETHYECKOTO
pasHOOOpa3usi M CTPYKTypbl mnomymsuuid. M3MeHeHue reHO(OHIA MOMYIALUUM KakK 3JIEMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH reHeTndeckoro paBHosecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHbIe (PAKTOPHI (ABIKYIIME CHIIBI) 3BOMIONMUA. MyTanuoHHBINA mpouecc. KomOnHaTHBHAS
M3MEHYMBOCTh. [lpeiid reHoB — ciaydaliHble HEHANpaBIEHHbIE N3MEHEHMs YacTOT ajulelied B MOMYJISALMIX.
O¢dexr ocHoBatens. Iggexm Oymouinounozo copaviwika. CHudceHue 2eHemuyecko2o pasHooopasus:
npuuunsl u cieocmeus. Ilposenenue aghghexma opetigha eenos 6 borbwux U Marvix nonyrayusx. Murparum.
W3omsmus nonynsuuii: reorpagudeckas (IpocTpaHCTBEHHAs ), Ononorudeckas (pernpoyKTUBHAs).

EcrecTBeHHbIl 0TOOp — Hampapisitouii ¢gaxkrop sBomtoruu. PopMbl €CTECTBEHHOro 0TOOpa:
JBIDKYIIUHM, CTaOMIU3UPYIOIUH, pa3pbiBatouuii (qu3pyntuBHbIf). [lomoBoit orGop. Bo3HHKHOBeHHE U
ABOJIIOLIMSI COLIUAJIBHOTO MOBECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, ~ OpPraHM3MOB  KakK  pe3yJbTaT  MHUKPOAIBOJIOLMU.  BoO3HHMKHOBEHHE
npucrnocoOaeHuit 'y opraHusMoB. Apomopdo3bl M uauoagantanuu. llpumepsl mpucrnocobieHui 'y
OopraHu3MoB: Mopgosoruueckue, pusnonornyeckre, OMOXUMHUECKUE, NoBegeHueckrue. OTHOCUTEIbHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BunoobpasoBanue kak pe3yiabTaT MUKpPO3BOIOLMHU. W3omsmus —
KII04eBOil  ¢akTop BHpooOpazoBanus. Ilyrm u  cmocoObl  BHI000pa3oBaHUS:  aIONAaTPUUECKOe
(reorpaguueckoe), CUMIATPUUECKOE (IKOJIOTMUYECKOE), KMTHOBEHHOE) (TIOJIUIUIONAN3ALUs, THOPUAN3ALINA).
JUTMTeTbHOCTh 3BOJIIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOJIOTUYECKOTO Pa3HO00pa3usl.

Ponb 3BOMIOLIMOHHON OMOJIOTMU B pa3paboTKe HAYYHBIX METOJIOB COXpaHEHUs OMopasHooOpazus.
MHUKpPOABOJIIONMS U KOIBOJIIOLUS Mapa3uToB M MX X03sieB. MeXxaHu3Mbl ()OPMHUPOBAHUS YCTOWYMBOCTH K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

IToptpetsr: C. C. YetBepukos, O. Maiip.

Tabmuuel u cxemsl: «MyTallMOHHasE U3MEHYMBOCTHY, «llonmyssiMoHHas CTpyKTypa Buaa», «Cxema
MposIBIIEHUs1 3akoHa Xapau—BaitHOepra», «JIBUKyIIue CHUIIbI 3BOJIOLHH», «DKOJOTUYECKas H3OJISIUS
nonyJsAuil ceBaHckoi (openn», «'eorpapuueckas U30/s1Ks JTUCTBEHHUIBI CUOMPCKON M JTMCTBEHHUILIBI
naypckoi», «llomynAnuoHHBIE BOJHBI YHCICHHOCTH XMINHUKOB M JKEpTB», «(CxeMa JelcTBUs



€CTECTBEHHOT0 0TOOpa», «Dopmbl 00pHOBI 3a cymiecTBOBaHUEY, «VHIyCTpHATbHBIN MelaHu3M», «KuBbIe
uckonaembiey», «[lokpoBUTENbCTBEHHAs! OKpacKa >KUBOTHBIX», «lIpemynpexnaronias okpacka >KHBOTHBIX»,
«Dusnonorudeckue agantanuny, «Ipucrmnoco0IeHHOCTh OPTaHU3MOB U €€ OTHOCUTEILHOCThY, «Kpurepun
BUJa», «Bumbl-nBoliHukm», «CTpykTypa Buaa B mpupoae», «CrocoObl  BUA000pa3oBaHUs»,
«["eorpaduueckoe Bug00Opa3oBaHre TPEX BUAOB JAHABIIICH», «DKOJIOTHUECKOE BUI000pa30BaHUE BHUJIOB
cununy, «llomumionaer pacteHuit», «KamycTHo-peneuHbiii rTuOpumIy.

Ob6opynoBanue: repbapu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesa MTHUI] U 3BEepel ¢ mpuMepaMu
Pa3NUYHBIX TPUCHOCOOICHUH, Yydena NTUI] U 3Bepel Pa3HbIX BUAOB, repOapuu pacTeHUil OIM3KUX BUIOB,
00pa30BaBIIMXCS PA3IUYHBIMU CIIOCOOAMH.

JlaGopaTopHas padora «BrIsBiIeHHE H3MEHUNBOCTH Y OCOOCH OJTHOTO BUIA».

JlaGopaTopHnas padora «lIpucnocoOnenus OpraHu3MOB U X OTHOCUTEIIbHAS 11€I€CO00Pa3HOCTDY.

JlaGopaTopHas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoJIoIIHS U €€ pe3yJibTaThbl

Metonsl  u3ydeHus MakpolsBoonuu. llaneoHTonmornyeckue METONbI HW3YYEHHUS HBOJIOLUU.
[Tepexonnbie GopMbI U GUITOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpadudeckne meronpl uizydeHus sBoionuu. CpaBHeHue ¢uopsl ¥ (ayHbI MaTEpUKOB U
ocTpoBoB. buoreorpaduyeckue odnactu 3emian. Buabl-sHIEMUKH U PETUKTHI.

OMOpHUOIOTHYECKHEe W CPaBHUTEIbHO-MOpP(OIOrMYeckrue  METOIbl  HM3Y4YEHHS  SBOJIOIUU.
['eneTnyeckue MeXaHU3MBbI 3BOJIIOLMU OHTOTE€HE3a U MOSIBIIEHUS YBOJIIOLIMOHHBIX HOBIIECTB. ['OMOIOrHYHbIE
U AHAIOTMYHble oOpraHbl. PynauMeHTapHble opraibl W aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHYECKHE U MaTeMaTHUYeCKUe METOJIbI M3y4YeHHs SBOJIOLUU. ['omMonoruunbie renbl. CoBpeMeHHbBIE
METO/IbI TOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHBIE MYTAI[MU U 3BOJIIOLMSI TEHOMOB.

OOmue 3aKOHOMEpPHOCTH (TmpaBuia) 3BoOMOIUHU. [lpunyun cmensvt Gyukyuti. HeoOpaTuMocTh
HBOJIIOLIMU. AJJaNTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJOLIHH.

JdemoncTpanuu

[Hoptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

TaOmuipl u cxembl: «DUIOreHETHUYECKUM P JOWAaaAn», «APXEONTEPUKC», «3BEpO3yOblie AIIEPHI»,
«Creronedainel», «Punnodutsr», «CeMeHHBbIE NaMmOpPOTHUKWY», «buoreorpaduyueckne 30HBI 3eMIIN»,
«peiip xouTuHEHTOB», «PemukTb», «HawanbHble cTaauu >MOPHOHATBHOTO PA3BUTHUS TO3BOHOUYHBIX
KUBOTHBIX», «['OMOJIOTUYHBIE M AHAJOTUYHbIE OpraHbl», «PyIHMEHTBI», «ATaBU3MBI», «XPOMOCOMHbBIE
HaOoOpbl YeJIOBeKa W IIMMIIaH3e», «lJaBHbIE HANpaBlE€HUS 3BOIIOLUNY, «OO0IIMEe 3aKOHOMEPHOCTH
SBOTIOLIAN.

O6opynoBaHue: KOJUICKIIUH, TrepOaphu, MYJSDKA HCKOMAeMBIX OCTATKOB OpPraHU3MOB, MYJISIKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. [IpouncxoxneHue u pa3BuTHE )KM3HU Ha 3emJie

HayuHble TUMOTE3bl MPOMCXOXKIEHUS XKU3HU Ha 3emie. AOuoreHe3 u maHcmepmus. JloHaydHbIe
MPEJICTABJICHHS O 3apOXKACHUM XU3HU (KpealnoHu3M). [ unores3a mocTOSHHOTO CaMO3apOKICHUS KU3HH U
e€ omposepxenue omnbitamu @. Pemu, JI. Cnamnanuanu, JI. [lactepa. Ilpoucxoxaenue >KuU3HU U
acTpOOHOJIOTHSI.

OcHOBHBIE OTambl HEOpPraHWYeCKoW dBoiroiuu. [lmaHerapHas (reojoruyeckasi) HBOJIOIIHSL.
XuMuyeckasi dBONIONUS. AOHOTEHHBIH CHHTE3 OPraHMYECKUX BellecTB W3 Heopranmuyeckux. OmbiT C.
Munnepa u I'. FOpu. OGpazoBanue noauMepoB nu3 MoHomepoB. Koarepsatnas rumore3a A. U. Onapuna,
rurnoresa nepBuyHoro OynpoHa Jx. XomnzaeiiHa, renernueckas runoresza I'. Ménnepa. Pu6osumsr (T. Uek) u
runore3a «vupa PHK» V. I'un6epra. ®opmupoBanne MeMOpaH U BOZHUKHOBEHHUE MPOTOKIICTKH.

Hcropus 3emnn u MeToapl €€ usyueHus. Vckornaemple opraHM4ecKkue ocTaTku. I'eoxpoHosorus u eé
MeTonbl. OTHOcHUTENnbHAsT M aOCOJIIOTHAs TeOXpoHoJorus. l'eoXpoHonoruueckas NIKanga: S0HBI, 3PbI,
MEPUOIbI, ITTOXH.



HavanbHble 3Tanel opraHnyeckor 3Bostoluu. [losiBIeHne W 3BOMIOLKS NEPBBIX KIETOK. DBOJIIOLUS
Mmetabonu3ma. Bo3HukHOBeHHe mnepBbix 3KocucTeM. CoBpeMEHHblE MUKPOOHBbIE OMOIUIEHKM KaK aHaJor
nepBbIxX Ha 3emiie coobmecTB. CTpoMaToiuThl. [IpokapuoOTHI  3yKapHOTHI.

[Ipoucxoxaenne  sykapuoT  (cuMOMOreHe3).  DBOJIOLMOHHOE  MPOUCXOXKIECHUE  BHUPYCOB.
IIponcxoxaeHue MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHMKHOBEHHE OCHOBHBIX TIDYNII MHOTOKJIETOYHBIX
OpPIraHHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOLMU BBICHIMX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHHid. Bbixon
pacteHuil Ha cymy. IlosBieHHME CIOPOBBIX pacTeHUM W 3aBoeBaHME MMM cylid. CeMEHHbIE pPacTEHHUS.
IIponcxoxaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3Talbl 3BONIOLMU >KUBOTHOrO Mupa. OcHOBHBIE apoMop(o3bl KMBOTHBIX. BeHnckas
¢dayna. KeMOpuiickuii B3pbIB — MOSIBICHHE COBPEMECHHBIX THUIIOB. IlepBhie XOpIOBbIC KUBOTHBIC. JKU3HB B
BOJe. DOBOJIONMS MMO3BOHOUHBIX. [Ipomcxoxkaenne ampubuii wu  pentunmit. Ilpomcxoxnenue
miiekonuTaromux M nrul.  [lpuHoun  kmodeBoro apomopdoza. OcBoeHHe O€CHO3BOHOYHBIMH U
II03BOHOYHBIMHU XMBOTHBIMU CYILIH.

PazButue xu3nu Ha 3emiie 1Mo 3paM U MepuoaaM: apxeil, IpoTepo30ii, maneo3on, Me30301, KaHO30M.
OOmast xapakTepUCTHKa KJIMMaTa W TeOJOTMYECKUX TporeccoB. [losBiIeHHE M paciBeT XapaKTepPHBIX
OpraHu3MoB. YTiaeo0pa3oBaHUE: €ro YCJIOBHs U BIMSHUE HA I'a30BbIi cocTaB aTMOChEpHI.

MaccoBble BBIMUPAHHS — DKOJIOTMUECKHE KPHU3HUCHI Npouuioro. I[IpuyuMHBI U CIEACTBUS MacCOBBIX
BoiMUpaHuid. COBpPEMEHHBI SKOJIOTMYECKUH KpH3HUC, ero ocoOeHHocTH. I[Ipobimema coxpaHeHHs
O6uopazHooOpazus Ha 3emIe.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. IIpuHimnel kinaccupukanuu opranu3mMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[optpetsr: @. Penu, JI. Cnannannanu, JI. [Tactep, U. 1. Meunukos, A. U. OnapuH, J{x. Xonneis, I
Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
camMo3apoeHus xu3Hmy», «Cxema onbita C. Mumiepa, I'. FOpu», «3tansl HEOPTraHUYECKOM IBOJTIOIIHI,
«['eoxpononornyeckas mkana», «HauyanbHble 3Tambl OpraHUYECKON HBoNOLMKMY», «CxeMa 00pazoBaHUs
JYKapHOT MyTéM cumOHoreHesa», «Cucrema >XUBOM Mpupoasl», «CTpoeHue BUpyca», «ApoMopdo3sl
pacrenuity, «Punnogurel», «OTHOKIETOUYHbIE BOJIOPOCIH», «MHOTOKIETOYHBIE BOJOPOCIH», «MXu»,
«[TarmopoTHuKN», «I'0OCEMEHHbIE pacTeHUs», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pa3BUTHUS
KUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocteiimuey», «Kumeunononoctusie», «llmockue
4epBN», «YneHucToHorue», «PBIOBD, «3EMHOBOJHBIEY, «IIpecmbikaromuecs», «IItnup,
«Miekonuraromuey, «Pa3BuTHe KU3HU B apXEUCKOU dpe», «Pa3BuTHE XKU3HU B IPOTEPO3OMCKON 3pey,
«Pa3BuTHE XW3HM B NAICO30MCKOM 3pe», «Pa3BuUTHE KM3HM B ME3030MCKOM dpey», «Pa3BuTHe XU3HH B
KaifHO30HCcKOM 3pe», «CoBpeMeHHasi cucTeMa OPraHuYecKOro MUpay.

Ob6opynoBanue: repOapuM pPaCTEeHUH pa3IMYHBIX OTJENOB, KOJUIEKIMM HACEKOMBIX, BIIAXKHBIC
IIpenapaTsl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN UTJIOKOKHX, CKEJIETHI TIO3BOHOYHBIX )KMBOTHBIX,
yydyela NTHUIl U 3BEpei, KOJJIEKIMU OKAMEHEJOCTEeH, IOJIE3HBIX HCKOMAEMbIX, MYJISKM OpPraHUYecKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa nadopatropHasi padora «MogaenupoBanue oneiToB Mumnepa—lOpu no usydeHuro
aOMOTeHHOT0 CMHTE3a OPraHMYECKUX COCTUHEHUH B IEPBUYHON aTMOChepey.

JlaGoparopHas padora «/3yueHne u onrucaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUN Pa3HBIX OTAEIOB.

IIpakTnyeckas padora «3yyeHne ocOOEHHOCTEH CTPOSHUS TO3BOHOUHBIX JKUBOTHBIX).

Tema S. IIpoucxoxieHue 4e10BeKa — aHTPONOreHe3

Pa3nens! u 3agaun aHTponoaoruu. MeToibl aHTPOIIOJIOTHH.

CraHoBieHHE TIPEJCTABICHUN O TPOUCXOKICHUH YesioBeka. Penurnosneie Bo33peHusi. CoBpeMEeHHbIE
Hay4YHBIE TEOPUHU.



CxoacTBo denoBeka ¢ JKMBOTHBIMH. CHCTEMAaTHYECKOE TOJIOKEHHE 4YenoBeka. CBHUIETENbCTBA
CXOJCTBAa 4EJOBEKa C YKUBOTHBIMHU: CPaBHUTEIbHO-MOPQOIOTrHYeckre, 3MOpHOJIOrHuecKre, (pU3noIoro-
Onoxumuueckue, mopeneHUYeckue. OTIMYMS 4YelOBEKa OT JKUBOTHBIX. [IpAMOXOXKIEHHE H KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOW CUCTEMBI.

JBuwxymme cuibl  (pakTophl) aHTpoIoreHe3a: Ouoioruueckue, couuaibHble. CoOOTHOLIEHHE
OMOJIOTMYECKHUX U COLUAIBbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaaAMU aHTponoreHe3a. Pannue yenoBekooOpa3Hbie 00€3bsHBI (IIPOKOHCYIBI) U PaHHHE
MOHTHJIBI — OOIIKE MPEIKH YeITOBEKOOOPA3HBIX 00€3bsiH M JI0/IeH. ABCTPATIONUTEKH — JIBYHOTHE HPEIKU
monaei. YemoBek ymerblil, IepBbI€ U3TOTOBICHUS Opyaui TpyAa. YenoBek NpsAMOXOASIIUN U MEPBBIA BBIXO/T
monen 3a npenensl Adpuku. YemoBek reiear0eprckuii — o0l IpeloK HeaHIepTalbCKOro YeloBeKa 1
yesroBeKa pa3yMHOro. UenoBek HeaHIepTaIbCKUNM KaK BUJ JIFOJIEN XOJIOAHOTO KiMMara. YeloBeK pa3yMHbIN
COBPEMEHHOTO THIA, JICHUCOBCKMN UEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeaenaMu AQpHKH.
[Taneorenerrka u najeoreHOMMKA.

DBOJIOIUS COBPEMEHHOT0 4esioBeka. EcTecTBeHHBINH 0TOOP B MOMYJISALUAX YeloBeKa. MyTallMOHHBIH
nporecc u noaumopdusm. IlonynsimroHHBIe BOJNHBL, Ipeld reHoB, Murpanus u «3ddexr ocHoBaremns» B
MOMYJISILUSIX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pachl. [lonsitue o pace. bonbiime pacel: eBporneouHas (eBpasuiickas), aBCTpajo-
HerpouHas (dKBaTopuaibHasl), MOHTOJIOM/IHAs (a3uaTCKO-aMEepUKaHCKas). Bpems u myTu pacceneHus
yenoBeka 1m0 IaHere. EnuHcTBO uenoBeueckux pac. HaydHas HecOCTOATENbHOCTh —pacu3Mma.
[TpucrmocoOIeHHOCTh YeloBeKa K pPa3sHBIM YCIOBHSM OKpYXKaromIed cpensl. BmmsHue reorpaduueckoit
cpensl U apeiida reHoB Ha MOPQOTIOTHIO U HU3HOIIOTHIO YETOBEKa.

MexIucuuIIMHapHble MEeTOAbl B (DU3MYecKOod (OMOJOTHYECKON) aHTPOIMOJIOTUH. DBOIIOLMOHHAS
aHTPOIOJIOTHUS U MAJCOAHTPOIOJIOTHS YEIOBEUECKUX NOMyJalni. bruoconuanbHble UCCaeA0BaHUs IPUPOIbI
yenoBeka. MccnenoBanne KO3BOIMIOIMNA OHOJIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpamun

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupl 1 cxeMbl: «MeToasl aHTPOMOJIOTHNY, «[ 0JOBHOM MO3r uenmoBeka», «HemoBexooOpaszHbIe
00e3bsiHb), «CKeneT 4YeloBeKa W CKeNeT IIUMIIaH3e», «PyauMEHThl M aTaBU3MBDY, «/IBHKYyIHE CHIIBI
AHTPOIIOTeHE3a», «IBOJIIOIMOHHOE JIPEBO YENOBEKa», «ABCTpaIoNnUTEK», «HenoBek ymensiin», «Henosek
npsaMoxo Uiy, «JlenucoBckuil uenoek» «Heanaepranbupl», «KpomanboHis, «llpeaku uenoBekar,
«Tanbl 3BOJIOLUHU YeJIoBeKay, «Pachl uemoBekay.

O6opynoBaHue: MYJISKH OKaMEHEJIOCTEeH, MPeIMETOB MaTepualbHON KYyJIbTYphl MPEIKOB YEIOBEKA,
penpoaykuuu (dotorpadun) kapTuH ¢ MUDOTOrHUECKUMU U OUONEHCKUMHU CHOKETaMHU TMPOUCXOKIACHUS
yenoBeka, (Qororpaduu HaxOJOK MCKOMAEMBIX OCTaTKOB YEIOBEKa, CKEJeT dYelOBeKa, MOENb depena
YelioBeKa M uepena HIMMIIaH3€, MOJENb KHUCTU 4YeJOBeKa M KHUCTH HIMMIIaH3€, MOJENIM Topca IMpPEIKOB
YeJioBeKa.

JlaGopaTtopHnass padora «l3yyeHue OCOOEHHOCTEH CTpPOEHHUS CKeleTa 4eJIOBeKa, CBS3aHHBIX C
MPSAMOXOKIECHUEM Y.

IIpakTHyeckast padora «l3yueHne HKOJIOTHYECKUX aJanTaliil YeITOBEKay.

Tema 6. IKk010rusi — HAyKa 0 B3aMMOOTHOLICHUSIX OPraHU3MOB 1 HAJOPTaHM3MEHHBbIX CHCTEM ¢
OKpY:KamolIeH cpeaou

3apoxaeHue W pazButue skosoruu B Tpyaax A. ['ym6ompara, K. ®@. Pynse, H. A. Cesepuona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3nensl u 3agaun sxosiorun. CBsA3b 3KOJIOTUH C IPYTUMH HAYKAMH.

Metoaer  skonoruu. IloneBbie HaOdOAeHMS. OKCIEPUMEHTHI B OKOJOTHHU: MPHUPOJAHBIE U
naboparopueie. MoenupoBaHHe B JKOJIOTUHA. MOHUTOPHUHT OKpYKAIOIIEH Cpeapl: JIOKaIbHBIH,
PETrHOHANBHBIN U TI00aTbHBIN.

3HaueHue HKOJIOTMYECKUX 3HAHUH Ui YeloBeKa. DKOJIOTMYECKOe MUPOBO33pEHUE KaK OCHOBA CBs3EH
YyejoBeYecTBa € MpUpoaoil. POPMUPOBAHHE HKOJOTHYECKOM KYJIBTYpbl U 3KOJOTHUYECKOH TPpaMOTHOCTH
HaceJIeHUsl.



JdemoHcTpauuu

[Toptpetsr: A. I'ymboasar, K. @. Pynwe, H. A. CeBeprios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmumer u  cxembl: «Pasmensl  skomorumy», «Metoasl 3konorum», «CxemMa MOHUTOPUHTA
OKpY>Karollen cpesib».

JlabGoparopHas padora «/3yyeHne MeTo10B SKOJIOTUUECKUX UCCIETOBAHUIN.

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonorudeckre (akToppl M 3aKOHOMEPHOCTHM WX JAeicTBHs. Kiaccudukanus 3KOJIOTHYSCKUX
dakTopoB: abuoTHueckue, OWMOTHYECKHE, aHTpororeHHeie. OOIMe 3aKOHOMEPHOCTH JICUCTBUSA
skojornueckux ¢akropoB. IlpaBunmo wmwuammyma (K. IImnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue (axkropsl. CBeT Kak dKosorndeckuii pakrop. JleiicTBrue pa3HbIX y4aCTKOB COTHEYHOTO
CHEKTpa Ha OPraHu3Mbl. DKOJIOTMUYECKHE TPYIIbl PAaCTEHUH W >KMBOTHBIX MO OTHOIIEHUIO K CBETY.
CurHanpHas poiib cBeTa. POTONEPUOAN3M.

Temnepatypa kak oskosiornyeckuit  ¢akrop. JlelictBue TemmepaTypsl Ha ~ OpPraHU3MBIL.
[TolikmioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormueckuii ¢akrop. Ilpucmocobienusi pacTeHWid K NOJAEPKaHUIO BOIHOTO
Oananca. Knaccudukanusi pacTeHuil mo oTHOIIEHUIO K Boje. [IpucnocoOieHrs )KMBOTHBIX K M3MEHEHHUIO
BOJTHOT'O PEKHUMA.

Cpenbl 0OUTaHUST OPTaHU3MOB: BOJHAS, HA3€MHO-BO3/IyIITHAS, TIOYBEHHAs, TIIyOWHHAS ITOAIIOYBCHHAS,
BHyTpHOpranu3MeHHasi. OU3NKO-XUMHUIECKUE OCOOCHHOCTH cpei OOMTaHus opraHu3MoB. [IpucrnocoOnenus
OpraHU3MOB K KM3HHU B Pa3HbIX CpeJlax.

buonornueckue putrmbl. BHemnne u BHyTpeHHUE pUTMBL. CyTOYHBIE M TOJWYHBIE PUTMBIL.
[Tprcmoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHECHUSIM YCIIOBUH JKU3HH.

XKuznennrsie Gopmbl opranu3moB. Ilonstue o >xu3HeHHoU (opme. JKuzHeHHBIE (OPMBI PACTCHHU:
JepeBbs, KYCTapHUKU, KYCTAPHUYKH, MHOTOJIETHHE TpPaBbl, OAHOJETHHE TpaBbl. JKu3HEHHBIE (OPMBI
KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a >KU3HH.

buotuueckue dakroppl. Buasl OHOTHYECKMX B3aMMOJEWUCTBHI: KOHKYPEHIIHS, XHUITHUYECTBO,
cuMbuo3 u ero ¢dopmel. [lapazutusm, koomepamusi, MyTyaliu3M, KOMMEHCAJIW3M (KBapTUPAHTCTBO,
HaxJieOHnuecTBO). Hetpoduueckue B3aumoieiicTBus (Tonnueckue, popudeckue, padpuueckue). 3HaueHHe
OMOTHYECKMX B3aWMOJCUCTBUN JJS CYIIECTBOBAHUS OPraHu3MOB B cpene oOutanus. [IpunHnmmn
KOHKYPEHTHOTO UCKITFOUECHHSI.

JdemMoHcTpanuu

Tabnumer U cxeMbl: «komorudeckue (GaxTopel», «CBETOBOM CHEKTP», «IKOJOTHYECKHE TPYIIIBI
KUBOTHBIX IO OTHOIICHHIO K CBETY», «TEmIOKpOBHBIE MUBOTHBIEY», «XOJIOAHOKPOBHBIE >KMBOTHBIEY,
«DU3NOJIOTHYECKUE aJalTallud >KUBOTHBIX», «Cpellbl 0OOUTaHUsSI OpraHu3MoBY, «buosornueckue puTMmbl»,
«Kuznennoie GopMbl pacTeHuit», «KusHeHHbIe (OPMBI KUBOTHBIX», «IDKOCHUCTEMA IIMPOKOIUCTBEHHOTO
nmeca», «JKkocucremMa XBOWHOro Jeca», «llenm nuTaHua», «XumHuuectBo», «llapazutuzmy,
«Koukypennusy, «Cumonosy», «KommeHcanmuzm.

ObopynoBanue: repbapuyd pPacTeHUM W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIUSHUIO Pa3TAYHBIX
IKOJIOTUYECKUX (PAKTOPOB, TrepOdapuu CBETONIOOWBBIX, TEHENIOOUBBIX W TEHEBBIHOCIUBBIX DPACTCHHM,
CBETONIOOMBBIC, TEHEMIOOMBHIE W TEHEBBHIHOCIMBBIE KOMHATHBIE pACTeHHs, TepOapuu H KOJUIEKIUU
TETUIOMIOOMBBIX, 3MMOCTONKHUX, MOPO30YCTOMYHMBBIX PACTCHUM, Yydelna MTHUIl U 3Bepei, repoapuu pacTeHuH,
OTHOCAIIUXCS K Turpoduram, kcepoduram, Me3oputaM, KOMHATHBIE PACTEHUS JAHHBIX TPYII, KOJUICKIIUN
YKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpelax, repOapu W KOJUICKIIUA PACTEHUN W SKHBOTHBIX, 00JIaTar0IINX
gepTaMu MPUCIIOCOOTICHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUH )XKU3HU, TepOapry U KOJUICKIIMH PACTCHHIMA
U OSKUBOTHBIX PAa3IMYHBIX JKU3HEHHBIX (POPM, KOJIIEKIMH >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHBIX
OMOTHYECKUX B3aUMOJICHCTBHUSAX.

JlaGopaTopHas padora «BrisBieHNE MTPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTopHas padora «BrIsBieHHEe MPUCTIOCOOICHNU OPTaHU3MOB K BIIUSHHUIO TEMIIEPATYPHI».



JlaGopaTopHasi padoTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. JkoJiorusi BUA0B U MOMYJISI U

DKOJIOTHYECKHE XapaKTepUCTUKU momymsuun. [lomymsimust kak OuoJsiornyeckass cucrema. Poub
HEOJIHOPOJAHOCTH cpenbl, (hU3nueckux OaphbepoB M OCOOCHHOCTEH OMOJOTMU BHIOB B (hopMHpOBaHHH
MIPOCTPAHCTBEHHOW CTPYKTYpHI MONyJsiiuii. OCHOBHBIE NTOKA3aTeNIN MONYJIALMH: YACIEHHOCTD, INIOTHOCTb,
BO3pACTHAs U MOJIOBas CTPYKTYpa, POK1aeMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTD, MUTPALIUSI.

DKoJioruueckasi CTpykrypa nomyiasiuu. OneHka YucaeHHOCTH MOMYJSu. JJuHaMuka nonyisinuu u
e€ peryisinus. buotndeckuil nmoreHuMan nomysasuud. MonenupoBaHue NMHAMHUKHA Ionyisiuuu. Kpusbie
pocta 4YHMCIeHHOCTH mnomynsuuu. Kpusble BbDKUBaHUS. Peryndnus YuCIEHHOCTH NOMYJSLMNA: POJb
(GakToOpoB, 3aBUCAIIUMX W HE 3aBUCAIIUMX OT IUIOTHOCTH. ODKOJIOTMYECKHEe cTpaterud BuiIoB (- um K-
CTpaTEerun).

[TonsTre 00 3KoNMOTMYECKOW HuIe BUAa. MectooOuTanne. MHOTOMEpHasE MOJETbh IKOJIOTUYECKOM
Humy Jx. M. Xaruuncona. Pazmepsl akosiornueckoil Humu. [loTeHmanbHas 1 peaau30BaHHAs HUILIH.

Bun xak cucrema nonyisiiuuil. Apeasibl BUI0B. Buabl U X JKU3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIINIl )KUBOTHBIX. bruosiorniyeckue nHBa3MM 4y>KepOIHBIX BUJIOB.

JdeMoHcTpamun

IToptpet: dx. U. XaTunHCOH.

Tabnuibl 1 cxembl: «IKOJOTUYECKUE XapPAKTEPUCTUKU MOMYISIUNY, «IIpocTpaHCTBEHHAs CTPYKTypa
nonymsauuny, «Bo3pacTtHbie nupamuabl nonynsanuny, «CKOPOCTh 3aceleHUs TOBEPXHOCTH 3eMIIU
pa3IM4YHBIMU OpranusMammu», «Mogenp skosorundeckor Humu Jx. M. Xatuunconay.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJICKIIUHU KUBOTHBIX.

JladopaTopnasi padota «IIpucmocoOaeHus CeMsH PaCTCHHUI K PaCCEIICHUIO».

Tema 9. Jkos0rus coodmecTB. IKOJIOrHYECKHE CHCTEMbI.

CooOmiectBa opranu3MoB. buoiieHos u ero crpykrypa. CBsizu Mexay OpraHu3Mamu B OMOIIEHO3E.

Okocuctema Kak oTkpbiTas cuctema (A. JIkx. Tencnu). DyHKIHMOHANBHBIE OJOKH OPraHU3MOB B
9KOCHUCTEME: TIPOYIIEHThI, KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBHH. Tpodudueckue menu U CETH.
AOGuoTtndeckue 010ku 3kocucTeM. [1ouBbI U Uikl B 9KOCUCTEMaX. KpyroBopoT BelecTB U MOTOK YHEPTUU B
JKOCHUCTEME.

OcHOBHBIE TMOKa3aTeIN SKOCHCTEMBbl. buomacca M mpoaykuus. DKOJIOTHYECKUE MUPAMHUAbI YHCET,
O0MOMacChl U YHEPIHH.

Junamuxa  skocucmem. Kamacmpoguueckue nepecmpouxu. @nykmyayuu. HanpapneHHbie
3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cyKieccuu. [lepBUUHBIE W BTOPUYHBIE CYKIIECCHUM M HX MPUYUHBEIL.
AHTpOIIOTeHHBbIE BO3JCUCTBUS Ha cykieccuu. KinmmakcHoe coobiectBo. bropa3zHooOpaswe u MOJHOTa
KpyTroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbIe PKOCUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOCUCIEeMbl MOpell U OKeaHos8. IKOCUCTeMbl
MYHOPp, 71eco8, cmeneti, nyCmulHb.

AHTpONIOTE€HHBIE PKOCUCTEMBI. ATposKkocucTeMa. ArporeHo3. Pa3nnuus mMexa1y aHTpONOTre€HHbIMHU U
MIPUPOTHBIMHU IKOCUCTEMAMHU.

YpOoskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOo3kocucteM. ['opoackas ¢mopa u dayna.
CuHaHTponu3alus TOPOJACKON ¢ayHbl. buonormdeckoe M XO034WCTBEHHOE 3HAUEHUE AarpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aMMOJEMCTBHI OpPraHuM3MOB B 3KocucTemax. Poib
KackaoHo2o sghghexkma u 6u008-20udpuxamopos (Kuouesvix 6udo8) 6 (OYHKYUOHUPOBAHUU IKOCUCTIEM.
[lepeHoc >Hepruu U BEIIECTB MEXAY CMEKHBIMU SKOCUCTEMAaMH. Y CTOMUMBOCTh OPTaHU3MOB, MTONYJISALINNA U
9KOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3JEHCTBUM.

Mexanuzmbl  8030eticmeus 3a2psA3HEHULl PA3HbIX MUNO08 HA CYOOPSAHUSMEHHOM, OpP2aAHUMEHHOM,
NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJIOSUYECKO20 HOPMUPOBAHUSA AHMPONOLEHHO20
8030eticmeus. MeTo07I0TUsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.



JdemoHcTpauuu

[Toptpet: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OHOIEHO3a», «DKOCHCTEMa HIMPOKOJIMCTBEHHOTO JIecay,
«9JKocucTeMa XBOHHOrO Jjeca», «DyHKIMOHANbHbIE TPYIIBI OPraHU3MOB B 3KocucTeMe», «Kpyroesopor
BELIECTB B dKocucTemey, «Llenu nutanus (mactOUIIHas, TeTpUTHAsN)Y, « IKOJOTHUECKasi MTUpaMuIa YHCEI,
«DQKoyoruyeckas nupamuga Guomaccel», «IKojJoruyeckas nupamuaa sHeprun», «ObpasoBanue 00JI0Tay,
«IlepBuunas cykueccus», «BoccTaHoBieHue Jjieca mocie noxkapa», «IKOCHCTEMa 03€pa», «ATrpOLEHO3»,
«KpyroBopoT BeniecTB U MOTOK SHEPTHH B arporeHo3ey, «I[Ipumepsl ypOboskocucTem».

O6opynoBanue: repOapuu pacTeHH, KOJUIEKIIMM HACEKOMBIX, Uydesia NTHI] M 3BepeH, repdbapuu
KYJIbTYPHBIX U JUKOPACTYLIUX PACTEHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcanue ypooIKOCHCTEMBDY.

JlaGopaTtopHas padora «M3ydyeHue pa3zHOOOpa3usi MEIKHX MOYBEHHBIX YJICHHCTOHOTHUX B Pa3HBIX
HKOCHCTEMAX .

IKCKypeust «IKCKypCHs B TUIIMYHBIN OHoreoneHo3 (B 1y0paBy, Oepe3HsiK, eIbHUK, Ha CYyXOAOIbHBIN
WJTU TIOMMEHHBIN JIYT, 03€PO, O0JI0TO)».

IKCKypeHus «IKCKYpCUS B arpO’KOCUCTEMY (Ha TMOJI€ UK B TEINTUYHOE XO3SKUCTBO)».

Tema 10. buocdepa — rinodanbHas IKocUCTEMA

buocdepa — oOmiennanerapHas 06o104yka 3emiid, TZie CYIIECTBYET WJIM CYIIECTBOBaja >KU3Hb.
PasBute mpencraBieHmii o 6mochepe B Tpymax . 3rocca. Yuenue B. U. Bepranckoro o Omocdepe.
O6nactu 6uocdeps u €€ coctas. XKuBoe BemecTBo 6Hochepsl U ero QyHKIUH.

3aKOHOMEPHOCTH  cyluecTBoBaHusi Ouocheprl. OcobOeHHocTH Ouocdepbl Kak IOOATBHOM
sKkocucTeMbl. JJlunamudeckoe paBHoBecue B buochepe. KpyroBopoTsl BemiecTB 1 OHOr€OXUMHYECKHUE [TUKITBI
(yrmepona, azora). PurMuaHocTh siBNeHMi B Onocdepe.

3oHanpHOCTE Onocdeprl. Ilonarne o Omome. OCHOBHBIE OMOMBI CYIIHM: TYHIpa, XBOWHBIC Jieca,
CMEIIaHHbIe ¥ HIMPOKOJIMCTBEHHBIEC Jieca, CTEMH, CaBaHHbBI, MYCTHIHU, TPOIMUYECKHE JIeCa, BHICOKOTOPBA.
Knumat, pacTUTeNnbHBINH U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crpykrypa 1 (yHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHIMaNa 1 ONOoCPepHbIX QyHKIUH.

JdemMoHcTpanuu

IToptpetsr: B. U. Bepnaznckuii, 3. 3rocc.

Tabmuuer u cxemsl: «'eocdepsr 3eman», «Kpyrosopor a3orta B npupojae», «KpyroBopot yriepoza B
npupoe», «KpyroBopoT kuciopona B mpupojae», «KpyroBopor Bonabl B mpupojae», «OCHOBHbIE OMOMBI
cymmy, «Knmumarudeckue nosica 3emnuny, « Tyaapa», «Tairay, «Cmemannasiii jgecy, «1lupokonucTBeHHBIH
necy, «Cremnby, «CaBanHay, «[lycteiHay, « Tponuueckuit gecy.

Ob6opynoBanue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJUIEKLIUH KUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaoumas cpeaa

DKOJIOTHYECKHE KPHU3UChl W HX NpuuuHbL. Bo3znelicTBue dvenoBeka Ha Ouocdepy. 3arps3sHeHHe
BO3IyIIHOU cpeabl. OxpaHa Bo3ayxa. 3arpsi3sHEHHE BOJHOU cpeabl. OXxpaHa BOAHBIX pecypcoB. Paspymienne
nmouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHnenue kinmara.

AHTpPOIIOTEHHOE BO3/ICMCTBHE HA PACTUTEIBHBIA M KUBOTHBIM MHUp. OXpaHa pacTUTEIBHOTO H
XHUBOTHOTO MHUpa. OCHOBHBIE TPWHIMIBI OXpaHbl Tpupoabl. KpacHele kHUTH. OC000 OXpaHsIeMble
npupoausie Tepputopun (OOIIT). Borannueckue cajapl M 300JI0THYECKUE TTAPKU.

OcHOBHbIE TPUHIMIBl YCTOWYMBOTO pPAa3BUTHUSL 4YEIOBEYECTBA U MNPUPOABL. PanmoHanbHOe
MPUPOIONOIB30BaHNE U COXpaHEHHEe Ouoyiornyeckoro paszHooOpaszus 3emiuu. OOmiMe 3aKOHOMEPHOCTH
IJI00ABHBIX DKOJOTUYECKMX KpU3UcOoB. (OCOOEHHOCTH COBPEMEHHOTO KpH3UCa U €ro BEpOSTHHIE
MIOCJIEZICTBHS.

Pa3BuTie METOZOB MOHMTOPMHIA pa3BUTUS ONACHBIX TEXHOIEHHBIX MpolueccoB. CucmemHvle
uccne0osanusi nepexooa K pecypcocoepezaioujell U KOHKYPEeHMOCHocoOHoU snepeemuke. buonozuueckoe
pasHoobpazue u ouopecypcel. Hayuonanvnole ungopmayuonnsvie cucmemsl, obecneuugaroujue 00CmMyn K



ungopmayuu no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. OCHOB8bl IKOpeadbunumayuy dKOCUCmem u
cnocobo6 60pboObL ¢ buonospedxcoeHusMU. Pekoncmpykyus MOPCKUX u HA3eMHbBIX IKOCUCHEM.
JdemMoHcTpanuu
Tabmuuper u cxembl: «3arpsizHeHHE aTMoc(epbl», «3arpsa3HeHue Tuapocdepsl», «3arps3HeHHe
nouBbl», «llapHukoBelii 3¢pdexkT», «Ocobo oxpaHseMble NPUPOJIHBIE TEppUTOpUN», «Moxenu
YIPABIEMOT0 MUPa».
Ob6opynoBanue: Qororpaguu OXpaHSIEMbIX pacTeHH U KUBOTHBIX KpacHoit kuHuru Poccuiickoii
®enepaunn, KpacHOM KHUTM perHoHA.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMHCS IPOrpamMm
CpeaHero oo1ero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX PE3yJbTaTOB OCBOCHMSI MPOrpaMMbl IO OMOJIOTHH BBIJEIIEHBI CIEIYIOLINE
COCTaBJISIIONINE: OCO3HaHHE OOYYAIOIIMMHUCA POCCUUCKON Tpa)KJaHCKOW HIACHTHMYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CaMOOMPENEICHUI0, Haluyue mMomugayuy K OOy4eHUI0 OHOJIOTHH,
yenenanpaeienHoe paszeumue BHYTPEHHUX YOEXIEHMHM JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HCTOPUYECKUX TPaJULIUN pa3BUTUS OMOJOTMYECKOrO 3HAHUS, 2OMOBHOCMb U CNOCOOHOCMb 00YUYaOLIUXCSI
PYKOBOJICTBOBATbCS B CBOCH AESITENBLHOCTU 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYLIUMH CHUCTEME
OuoI0rHYecKoro 00pa3oBaHus, Haluuue NPAasoCcoO3HAHUs IKOIIOTUYECKON KYIbTYPbI, CHOCOOHOCMU CINABUNb
eI ¥ CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yIbTAThl OCBOEHUSI IIPOrPaMMBbI 110 OMOJIOIMH JIOCTUTAIOTCS B €AUMHCTBE Y4eOHOU U
BOCIIUTATEIbHONW JESITENFHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMU POCCHUHCKUMHU COLMOKYIBTYPHBIMU,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMH
MOBE/ICHHUS U CIIOCOOCTBYIOT IpoLieccaM CaMOIIO3HAHMs, CaMOBOCIUTAHUS U CaMOpa3BUTHUS, Pa3BUTHS
BHYTPEHHEH MMO3UINH JTHYHOCTH, TATPHOTU3MA U YBKEHHS K 3aKOHY M MPABOTOPSIKY, YEIOBEKY Tpyla U
CTaplieMy MOKOJIEHHIO, B3aHMMHOTO YBa)KCHHs, OEpPEeKHOTO OTHOIICHUS K KYIbTYpPHOMY HACJIEIUI0 U
TpaJuLMsAM MHOTOHALIMOHAIILHOTO Hapoaa Poccuiickon denepannn, NpUPOAE U OKPYKAIOLIEH cpeie.

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamMera «buonorus» A0IKHBI OTpakaTh TOTOBHOCTD
U CIIOCOOHOCTh OOy4arouIMxcs pyKOBOJCTBOBAThCS CHOPMHPOBAHHONW BHYTPEHHEW MO3MIMEN JIMYHOCTH,
CHUCTEeMON IIEHHOCTHBIX OpHUEHTAllMii, TIO3UTUBHBIX BHYTPEHHHX YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaAULIMOHHBIM [EHHOCTSIM POCCHUHCKOro OOIIeCTBa, pacHIUpEeHHE >KU3HEHHOTO OMbITa U  OMbITa
NeSITEIbHOCTH B TPOLIECCE peall3allid OCHOBHBIX HAIPaBICHUN BOCIUTATENIbBHON JESATENbHOCTH, B TOM
quclie B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3HUIIMUA O0YUAIOIIETocs] Kak aKTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHIICKOTO 00111eCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U MTPABOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOM NEATENLHOCTH MPU CO3AAHUU y4EOHBIX MPOEKTOB, PELICHUU
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJHEHUU OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPENENSITh COOCTBEHHYIO MO3ULIMIO0 IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHON >KU3HU
H OOBIACHATE €€;

YMEHHE YUUTHIBATh B CBOUX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOTO B3aUMOJICHCTBUS JIIOJCH C
pa3HBIMH YOKICHHUSIMH, KYTbTYPHBIMHU IIEHHOCTSIMHU M COITUAIBHBIM MOJOXKEHHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IPOIECCE COBMECTHOTO BHINIOJHEHUS YYEOHBIX, TO3HABATENIbHbBIX U
HCCIIEIOBATENbCKUX 33]1a4, YBAXKUTEILHOTO OTHOILIEHUSI K MHEHHIO ONIIOHEHTOB MPHU O0CYKIAEHUH CIIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;



TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHUCKON TPaKAAHCKOM MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTU mepea PoauHol, ropnoctu 3a CBOM Kpai, cBow PonuHy, CBOM SI3bIK U
KYJbTYpY, IPOLLIOE U HACTOSIIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poceun;

LIEHHOCTHOE OTHOUIEHUE K MPUPOAHOMY HACJIEAMIO U IMAMITHUKAM MPUPOJIBI, JOCTUKEHUAM Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIIE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHMCKHX YUYEHBIX B CTAHOBICHHE M pPa3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HAuU€HUsI OMOJOTMHM B MO3HAHWU 3aKOHOB MPUPOJBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00I11eCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXXEHUIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAaIlMI0 W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTHPYICH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTENSAM, CO3JAHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSATHUSA
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETHYECKOE OTHOLICHHE K MUPY, BKJIIOYAsi 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyJa, OOIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXEHUIO B Pa3HbIX BHJaX HCKYCCTBA, CTPEMJICHUE NPOSABISTH KayecTBa
TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (GOPMHUPOBAHMS KYJbBTYPbl 310POBbS H 3MOLMOHAJILHOIO
OJ1aronosyqus:

MOHUMAaHKE U pean3alus 3J0pOBOro U Oe30MacHOTr0 00pasa KU3HH (3I0pOBOE MUTAHUE, COOIIOICHIE
TUTUEHUYECKUX MPaBUI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHSATUN U OTAbIXA, peryispHas ¢uznueckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 370POBBIO;

MOHMUMaHKWE IIEHHOCTH TMPaBWJI HMHIWBUIYaTbHOTO M KOJUIEKTHBHOTO O€30MacHOrO IOBEACHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCTEACTBUN M HEMPHUATUS BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aKOToJis, HAPKOTHKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AaKTUBHOW [IEATETLHOCTH TEXHOJIOTMYECKOM U COIMAJIbHOW HAIMpaBICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSTEIIBHO BBITIOJHSTH TAKYIO €SI TETHHOCTD;

HMHTEPEC K pa3Iu4HbIM cepam mpodhecCHOHATBLHOU NEATEIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIH
BBIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO Ha POTSHKEHUH BCel )KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHUYECKHU 1eIecCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY >KU3HH Ha 3emile, OCHOBE e¢
CYILIECTBOBAHMUS;

TIOBBIIICHUE YPOBHSI SKOJOTUYECKOW KYJIBTYPHI: MPUOOpPETEHNE OIbITA IUIAHWUPOBAHUS TOCTYIKOB U
OLICHKH X BO3MOXHBIX TIOCJIECTBUN JIJIs1 OKPYXKAIOIEH CPEebL;

OCO3HaHHUE TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHHUs;



CIOCOOHOCTh HCIIOJIb30BaTh IMPHOOpETaeMble NP HM3YYCHHH OWOJIOTMH 3HAHWS W YMCHHS TIpH
pelreHny mpo0seM, CBI3aHHBIX ¢ PAIMOHATBLHBIM IPUPOIOIIOIB30BaHUEM (COOIOCHHIE TIPABHII TTOBEICHHUS
B MPHUPOJE, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHS B HIKOCHUCTEMAaX, OXPaHY BHUIOB, DKOCHUCTEM,
ouochepsl);

AKTUBHOEC HEINPHUATHE JCHCTBHM, NPHHOCSIIMX BpPEJ OKPYXKAIOMICH NPUPOIHOW Cpele, YMEHHE
MIPOTHO3MPOBATh HEOJArONPHITHBIC HKOJIOTMYSCKUE IOCICACTBHS NPEANPUHHUMAEMbIX JEHCTBHH W
MPEeIOTBPAIIATh HX;

HaJIM4YUEe PAa3BUTOTO JKOJOTHYECKOTO MBIIIJICHHS, YKOJIOTHYECKONH KYIBTYPHI, OMBITA IEATCIBHOCTH
9KOJIOTHYECKOM HAIIPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMHU B MTO3HABATEIIBHON, KOMMYHHKATHBHOM
U COIMAIBHON IPaKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTHYECKOH JEATCIBHOCTH HKOJOTHYCCKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHOMN MPAKTHUKH, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3ZHAHHUIO CBOETO MECTa
B MIOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHTATEIBCKOW KYJIBTYpPhl KaK CPEIACTBA B3aUMOJCHUCTBUS MEKIY
JIFOJIbMU M TTIO3HAHUS MHUPA;

MOHUMAaHKE CIeUPUKN OMOJIOTHU KaK HAyKH, OCO3HAHUS e€ poik B (DOPMUPOBAHHH PAIIIOHAILHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO TPEACTABICHUS 00 OKPYXKarolleM MHpE KaK O EIUHCTBE
MPUPOJIBI, YEJIOBEKa W OOIIECTBA, B IMO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pPEIIeHWH MpoosieM
COXPAHEHHUS IPUPOJTHOIO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH JUISI COBPEMEHHOW NMBWIIM3ALUU: OOECIICYCHHS HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/JaHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUN, CIIOCOOHBIX PElIaTh PECYPCHBIC
pOoOJIeMBI Pa3BUTHS YEIOBEUYECTBA, TMOWCKA MyTEH BBIXOJA M3 TJIOOATBHBIX IKOJIOTHUYECKUX MPOOJIeM H
o0ecreyeHus repexojia K yCTOWYMBOMY Pa3BUTHIO, PAIlHOHAILHOMY HCIIOJIb30BAaHHIO IIPUPOIHBIX PECYPCOB
1 (OPMHUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYSHUM OMOJIOTHYECKHUX 3HAHWU B IEJISAX IMMOBBIMICHUS OOMICH KYIbTYpPHI,
€CTECTBCHHO-HAYYHON IPAMOTHOCTH, KaK COCTABHON 4acTH ()YHKITMOHATHLHOW TPAMOTHOCTH O0YyYarOIIHXCs,
dbopMupyeMoii pu U3ydyeHuu OUOIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJOB IMO3HAHUsS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJIb30BaTh TOJyYaeMble 3HAHWUS Ui aHaIu3a W OOBSICHCHHS SBICHHHA OKDPYXKAIOMIETO MHpa U
MIPOUCXOJSIINX B HEM U3MEHEHHH, YMEHHE JIeIaTh 000CHOBAHHBIE 3aKITIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB
Y UMEIOIINXCS JAHHBIX C IENbIO MOTYYeHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSATENIBHO HCIIOJIb30BaTh OMOJOTHYECKHE 3HAHWS ISl pElIeHHUs MpoOJieM B
pEATbHBIX KU3HEHHBIX CHTYAITUsIX;

OCO3HAaHWE IIEHHOCTH HAyYHOW JEATCIBHOCTH, TOTOBHOCTh OCYIIECTBISATh TPOSKTHYIO |
HCCIIEIOBATENBCKYIO A TEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIMOCOOHOCTh K HEMPEPHLIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K aKTUBHOMY
MTOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH C )KHU3HCHHBIMU MOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUs y4eOHOro mpeamera «bHONOTHS» BKIIOYAIOT: 3HAYMMBIE
s GOPMUPOBAHHUS ~ MHPOBO33PEHHUS  OOYYAIOIIMUXCS  MEXKAMCHUILUTUHAPHBIE  (MEXIIPEIMETHEIC)
oOlIeHay4YHbIE TOHATHUS, OTpa)KaroIlMe IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PUKY METOJ0B
MO3HAHUS, HCIOJB3YEeMBIX B €CTECTBEHHBIX HaykaX (BEIIECTBO, dHEPTHS, SIBICHUE, IMPOIECC, CHUCTEMA,
Hay4YHBI (haKT, TPUHIUN, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIIeOBaHHME, HAOIIOACHHE,
U3MEpEHUe, OKCICPUMEHT W JpYTue); yHHUBEpCAIbHbIE Yy4eOHble nelcTBUs  (TIO3HABATENbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), o0ecreunBaromue GopMupoBanue (yHKIIMOHATLHON TPAMOTHOCTH H



COLIMAJIbHOW KOMIIETEHIIMM OO0YYaromMXCs; CHOCOOHOCTh OOYy4aroluXCsl HCIOJb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWSA W  YHUBEpCaJbHblE YyueOHble JIEHCTBUS B
MO3HABATEJIBHON U COMAJIbHON MPAKTHUKE.

B pesynpraTe mM3ydeHuHs OWOJIOTMM Ha YPOBHE CpPEAHErO OOIIero oO0pa3oBaHHs Yy 0O0YYaroIIerocs
OyayT cdopMUpOBaHbl [O3HABATENIbHBIE YHUBEpPCAIbHbIE Yy4yeOHble JEWUCTBUSA, KOMMYHHUKATHBHBIC
YHHUBEpcajbHble Y4eOHble IEHUCTBUSA, PETYIATUBHBbIC YHHMBEpCAlIbHbIC Y4YeOHbIE ACWCTBUSA, COBMECTHAas
JESTeIbHOCTb.

MeTtanpeaMeTHble Pe3yJbTaThl OCBOSHUS IMPOTPAMMEI CPEIHEro O0IIero oO0pa30BaHHs HOJKHBI
OTpaXkaTh:

OBi1ajeHne YHMBEPCAIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUM MNPUEMBI JIOTUYECKOIO MBIIICHUS (aHanu3a, CHUHTE3a,
CpaBHEHUs, KiaccudUKau, o0OOIIEeHUsI), PACKPBIBATh CMBICT OHWOJOTHYCCKUX TOHITHH (BBIACIATH HX
XapaKTepHbIC IPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTHMH ITOHSATHUSIMH ),

OTIPECIIATh LEIH JCATEIBbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH HMX IOCTHIKCHHS, COOTHOCHTH
PE3yNbTaThI JEATEIHOCTH C TOCTABICHHBIMU LIEIISIMH;

HCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS [l 00bsICHEHUS (DAKTOB U SIBJICHHM KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKHE pPACCYXICHUs (MHIYKTHUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pACCMATPUBACMBIX SIBIICHUSAX, (POPMYITHPOBATH BBIBOBI U 3aKITIOUCHHS;

MPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJCTBA AJIsl IPEJICTABICHUS CYIIECTBEHHBIX CBA3€H U OTHOLICHUH B
U3Yy4aeMbIX OMOJIOrMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUN Pa3HOTO PO, BBIIBICHHBIX B Pa3UYHBIX
WH()OPMAMOHHBIX HCTOYHUKAX;

pa3pabarhiBaTh IUIAH PEIICHUS NPOOJIEMBI C YYETOM aHAIM3a HMMCIOIIMXCS MATEPHATBHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTH KOPPEKTHBBI B JESATENBHOCTh, OICHHBATh COOTBETCTBUE DPE3YyJIbTAaTOB LIEISIM, OIICHHBATH
PUCKH TIOCIICACTBHIA e TSIIEHOCTH,

KOOPJMHUPOBAThH U BBIMOIHITH PA0OTY B YCIIOBUSAX PEATbHOTO, BUPTYaTHbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQJICTh HABBIKAMH YICOHO-HCCIIETOBATEIIHCKOW M TIPOSKTHOM JIEATEIHHOCTH, HABBIKAMH Pa3peIIeHUs
mpo0sieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METO/OB PEIICHUS MPAKTUYECKUX
3a/1a4, MPUMEHEHHUIO PA3IMYHBIX METOJIOB TIO3HAHMS,

WCIIOJIb30BATh PA3JIMYHBIC BUIBI JACSATCILHOCTH IO TMOJTYICHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETAINH,
MpeoOpa3OBaHUI0 W TIPUMEHEHUIO B YYEOHBIX CHUTYyallHsSX, B TOM YHCJIC TPHU CO3JAaHUM Y4EOHBIX H
COLIMAJTIbHBIX MPOEKTOB;

(hopMUPOBATh HAYYHBII TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOIOTUEH, KITFOUEBBIMU MTOHITHIIMH
1 METOJIaMH;

CTaBUTHh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJIa4Ml B 00pPa30BATCIILHOMN JEATCIIBHOCTH W YKH3HCHHBIX
CUTYaIUsX;

BBISIBJISITh TPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyaJIM3UPOBaTh 3a/auyy, BBIIBUTaTh TUNOTE3Y €€
pelIeHrs, HaXOJHWTh apryMEHTHI JUIS JIOKA3aTelhCTBA CBOWX YTBEPXKICHWH, 3a/JaBaTh MapaMeTpsl M
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TOJTYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yibTaThl, KPUTUUYECKH OILIEHHWBATh HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIECHUBAThH MPUOOPETEHHBIN OITBIT;

OCYILIECTBIISITh  LIE€JICHANPABICHHBI MMOMCK IMEpeHoca CpelcTB U crnocoOOoB  JIEHCTBUS B
poeCCHOHAITBHYIO CPENY;



YMETbh NEPEHOCUTh 3HAHUS B MTO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX o0acTei;

BBIJIBUTaTh HOBBIC WJCH, IMpe/ylaraTb OPUTHHAJIBHBIC MOJXOAbI M PELICHHUs, CTaBUTh MPOOJIEMBI U
3aJ1a4M, JOMYCKAIOLIUE AJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHHKAX HHPOpMAIUHU (TEKCTe y4eOHOro mocoOusi, Hay4yHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTMYECKUX CIIOBapsiX U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHbBIX, B
WuTepHere), aHamM3upoBaTh HHPOPMALMIO pA3IMYHBIX BUAOB U (QOPM TPEACTABICHUS, KPUTHUYECKH
OLICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynHMpoBaTh 3apOChl U MPUMEHSTh Pa3IMYHbIE METOJIbI MPH MOUCKEe U 0TOOpe OMOJIOrHYECcKOi
nH(popManur, HEOOXOAMMOH JIJIsl BBIMIOTHEHUS YIeOHBIX 3a1a4;

npuoOpeTaTs  OMBIT  HCIOJB30BaHMA  HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (QOpMY IMpencTaBiIeHHUs OHUOJIOrMYEcKOl HH(OpMaIu
(cxemsl, rpaduKy, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH H JAPYroe);

WCIIOJIb30BaTh HAYYHBIA SI3BIK B KAYECTBE CPEACTBAa MpU paboTe ¢ OMOIIOTHYECKOW HH(OPMAITHCH:
MPUMEHSITh XUMUYECKUe, GU3NYECKUE W MaTeMaTHYeCKHe 3HAKH U CUMBOJIBI, (opMyibl, abOpeBHaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABAaHUS M 3alIUTHl WHPOpPMaNWu, WHPOPMALMOHHOW O€30ImacHOCTH
JIUYHOCTH.

OBiaeHne yHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH 1€ CTBUSIMMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BCeX cdepax >KU3HU, aKTUBHO YYacTBOBAaTh B JHAJIOTE WU
IMCKYCCHH TI0 CYIIECTBY OOCYXTaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHS
OTHOCHUTENILHO BBITIOJHEHHS MpeajaraeéMoil 3a/iau, y4uThIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIHIA
JPYTUX YYaCTHUKOB JMAJIOTa WK AUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLIEHHS, MOHMMATh 3HAYEHHE COLUAIbHBIX 3HAKOB,
MPENNOCHIIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallil, yMETh CMATr4aTh KOH(DIUKTHI U BECTU IIEPErOBOPHI;

BJIAJIeTh PA3JIMYHBIMU CHOCO0aMM OOILIEHMS M B3aMMOJEHCTBHs, MOHMMAaTh HAMEPEHHUs ApYTux
JHOIeH, TPOSIBJIATh YBAXKUTEIbHOE OTHOILIEHHE K COOECeTHUKY U B KOPpPEKTHOH (dopme (GpopMynnpoBaTh
CBOM BO3PaXKECHMUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh U HUCMOJIb30BaTh MPEUMYILECTBA KOMAHJAHOM W MHIMBUAYAJIbHOW PabOTHl MpPU PELICHUU
OMOJOrMYecKOl  MpoOJieMbl, OOOCHOBBIBaTbH  HEOOXOJUMOCTh  MPUMEHEHHsS  TPYNIOBBIX  (opm
B3aMMOJICHCTBUS NPU peLICHUH yueOHOM 3a/1a4H;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JECHCTBHM C Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJOTO WIEHA KOJIJIEKTUBA;

MPUHUMATD €I COBMECTHOM AESITeNbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JEUCTBUA MO €€
JOCTUKEHHUIO: COCTABIISITh TUIaH AEMCTBUN, paclpelesiTh POJIU ¢ yYETOM MHEHHUI y4aCTHHUKOB, OOCYXAaTh
pe3yabTaThl COBMECTHON pPabOThI;

OLIEHUBATh KayecTBO CBOET0 BKJIAJa M KaXKIOrO Yy4YacTHHKAa KOMaHAbI B OOLIMH pe3yibTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npeasaraTb HOBbl€ IPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMKA HOBU3HBI, OPUTHHAIHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B Ppa3IMYHBIX CUTYALUAX, MPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBnageHne YHMBePCAJIbHBIMH Pery/isiTUBHBIMU /1€fiCTBUAMM:

1) camoopraHu3anus:



UCIOJIb30BaTh OMOJOrMYECKHE 3HAHMS AJI BBIABIECHUS MPOOJEM M MX pEIIEHHs B JKU3HEHHBIX W
Y4eOHBIX CUTYaIIHsIX;

BBIOMPATh Ha OCHOBE OMOJOrMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOUX JCHUCTBUIX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K )KMBOU PUPOJIE, CBOEMY 30POBBIO U 3J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYLIECTBIATh O3HABATENIBbHYIO NESATEIbHOCTb, BBIABIATH IPOOJIEMbI, CTaBUTh U
(GbopMyIMpoBaTh COOCTBEHHBIE 337]aUll B 00Pa30BATEIbHOM NEATEIbHOCTH U )KU3HEHHBIX CUTYAIMSIX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH pEHIeHUs NpoOieMbl ¢ Yy4YETOM HMMEIOLINXCS PECypCoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpATh paMKU y4eOHOr0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUI;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHUIO LIMPOKON 3pYAMLIMU B pa3HbIX 00JacTAX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIIAM;

BJaJIeTh HABbIKAMM II03HABATEJIILHOM pe(ieKcuu Kak OCO3HAaHUS COBEpIIAEeMbIX JEHCTBUH H
MBICTMTENBHBIX MPOLIECCOB, UX PE3yIbTATOB U OCHOBAHUIA, MCIIOIB30BaTh MPUEMBI Pe(hICKCHH IS OLICHKH
CUTYalluH, BBIOOpA BEPHOI'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIM3€E PE3YNbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBEeKa.

IHNPEAMETHBIE PE3YJBbTATHBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS coepkaHuUs yueOHOro npeamera «buonorus» Ha yriyonéHHOM
YPOBHE OpPHEHTHUPOBAHBI Ha o0ecmedyeHrne MNpoPuIbHOrO o0y4deHHs oOydaromuxcs Ouonoruu. OHH
BKJTIOYAIOT: crienuduueckue /i1t OMOJOTUM HAyYHbIE 3HAHUS, YMEHUSI U CTIOCOOBI JCHCTBUN TIO OCBOEHUIO,
WHTEpIpETAlMi U TPeoOpa3OBaHUIO 3HAHUM, BUABI JCSITEIBHOCTU MO TMOJYYEHUIO HOBBIX 3HAHMM U HX
MPUMEHEHHIO B Pa3IMYHBIX Y4YeOHBIX, a TakKe€ B pEalTbHBIX JKU3HEHHBIX cHUTyalusx. llpemmerHbie
pe3yJIbTaThI PEICTABIEHBI IO TOAAM U3YyUYECHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHHS ydeOHoro mnpenmera «buonorus» B 10 knacce TOTKHBI
OTpaXKaTh:

cOpPMUPOBAHHOCTh 3HAHWW O MECTE W pOIU OHOJNOTUU B CHCTEME €CTECTBEHHBIX HAayK, B
(hOopMUPOBaHUH €CTECTBEHHO-HAYUYHON KapTHHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOIBI U PEIICHUU MTPOOIeM
paIMOHAIBPHOTO TPUPOJIOTIOIB30BAHMS, O BKJIAQJIE POCCHUUCKUX M 3apyOCKHBIX YUEHBIX B PA3BUTHE
Omoyorny;

BIIQJICHUE CHCTEMOW  OWOJOTMYECKMX 3HAHWW, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIHe
OMOJIOTMYECKHE TEPMUHBI M TIOHITUS (KU3HB, KJIETKA, OPraHU3M, METabO0IHM3M, TOMEOCTa3, CaMOPETyISIus,
CaMOBOCTIPOM3BEICHUE, HACIEACTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BUTHE), OUOIOTHYECKHUE TEOPUU
(xnerounas teopust T. llIBanna, M. llneiinena, P. BupxoBa, xpomocomHasi Teopusi HacneACTBEHHOCTH T.
Moprana), yuenus (H. M. BaBumoBa — 0 meHTpax MHOrooOpazus M MPOUCXOKIACHHS KYJIBTYPHBIX
pacTeHuii), 3aKOHbI (€IMHOO0Opa3us IMOTOMKOB IE€PBOTO TOKOJECHHs, PACIIEIUICHHs, YUCTOTHI TaMeT,
HE3aBUCUMOTr0 HacieaoBaHus I'. MeHzaens, TOMOJIOTHYECKUX PAIOB B HACIEACTBEHHOM n3menunBocty H. 1.
BasuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);



BJIQJICHHE OCHOBHBIMH METOJAMHU HAYYHOTO TIO3HAHMS, MCIOIb3YEMbIX B OHOJOTHYECKUX
HCCIIEIOBAHUSX JKUBBIX 00BEKTOB (OMUCaHUe, U3MEpPEHNe, HAOII0ACHUE, SKCTIEPUMEHT);

YMEHHUE BBIJCIATh CYIICCTBEHHBIC TIPU3HAKU: BHPYCOB, KIETOK IPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HcClie OaKTepuii, rpuOOB, pacTeHUH, )KUBOTHBIX H
YelioBeKa, CTPOEHUsT OpPraHoB W CHUCTEM OpPraHoB pAcTeHUM, JKUBOTHBIX, YEJIOBEKa, IPOIECCOB
KHU3HEICSATENbHOCTH, MPOTEKAIOIIUX B OpPraHU3Max PAcTeHUM, KUBOTHBIX M UEIOBEKa, OMOIOTHYECKUX
IpoIecCOB: OOMEHa BemecTB (MeTabonM3M), TNPEBPAICHUs DHEPruu, OpOKEHHs, aBTOTPOPHOrO H
reTepoTpOPHOro THUIIOB NHUTAHUA, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO03a, MeEi03a, TraMeToreHesa,
SMOpHOreHe3a, MOCTAIMOPHOHAILHOTO Pa3BUTHS, Pa3MHOXKEHHS, WHIMBUIYaJbHOTO Pa3BUTUS OpraHu3Ma
(oHTOrEHe3a), B3aUMOJICHCTBHUS T€HOB, TeTEePO3HCca, HCKYCCTBEHHOTO 0TOO0pa;

YMEHHUE YCTaHABIUBATh B3aUMOCBS3M MEXIYy OPTaHOMJAMH KJIETKM W UX (QYHKIUSAMH, CTPOCHHEM
KJICTOK Pa3HBIX TKAaHEH M MX (PYHKIUSAMH, MKy OpraHaMH U CUCTEMaMH OPraHOB Yy PACTEHHM, )KUBOTHBIX
U YelloBeKa U UX (YHKIUSMHU, MEXKIY CHUCTEMaMd OpraHOB M MX (DYHKUHAMHU, MEXIY 3TallaMd OOMeHa
BEIIECTB, JTallaMU KJIETOYHOTO LMKIA U >KU3HEHHBIX LMKJIOB OPraHU3MOB, 3TAallaMd 3MOPHOHAIBHOIO
Pa3BUTHSL, TCHOTUIIOM U ()EHOTHIIOM, ()EHOTHUTIOM H (DaKTOpaMu Cpe/ibl OOUTaAHMS;

YMEHHUE BBISBIISITH OTIMYUTEIbHBIC PU3HAKU KHUBBIX CHCTEM, B TOM UYHWCIIEC PACTEHHM, KUBOTHBIX H
YeNoBeKa;

YMEHHE UCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYIO TEPMUHOIOTHUIO U CUMBOJIMKY
IUISL TOKA3aTeNIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX TPYIII;

YMEHHE pemaTh OHOJOTHMYECKHE 3aJadud, BBIABIATH NPUYUHHO-CICJCTBEHHBIC CBSI3U MEXIY
UCCIIETyeMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMH, JI€aTh BBIBOJBI U MPOTHO3BI HA OCHOBAHHHU
MOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBINIOJHSITH JIA0OPATOPHBIE W TPAKTUYECKue paboThl, coOM0IaTh MpaBujia Ipu padoTe C
y4eOHBIM U J1a00paTOpHBIM 000pyI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, POBEPATH UX HKCIEPUMEHTAIbHBIMU CPEACTBAMH, (HOPMYIUPYS LETb
UCCIIeTOBaHMS, aHATM3UPOBATh MOyUYEHHBIE PE3yNIbTAThI U AENaTh BBIBOJIBL;

yMEHHE Y4YacTBOBATh B YUEOHO-HMCCIIEOBATEIHCKON paboTe Mo OMOJIOTUM, SKOJOTUU U MEIMIINHE,
MPOBOJIMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOILIECTB, M MyOJIMYHO MPECTABIATH MOJNyYSHHBIE PE3yIbTAThI
Ha YYEHUYECKHUX KOH(EepeHIUX;

YMEHHE OLIEHUBaTh 3THYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEJOBaHUN B 00JacTH OHONOTMHM U
MEIUIUHBl (KJIOHUPOBAaHHE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOEC H3MEHEHHE TEeHOMa W
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIATh OCO3HAHHBIN BBIOOP Oynyiel mpodeccnoHaabHOM AeATeNbHOCTH B 00JacTh
OM0JIOTUH, METUIIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH, CEIbCKOT0 X035 CTBA, MUILEBOM MPOMBIIIJIEHHOCTH,
yrayOnsTh TO3HABaTENbHBIM HMHTEpPEC, HANpaBiICHHbIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npo¢eCCuu U MPOAOKEHHE OMOJIOTMUECKOT0 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO
Y BBICIIETO 00pa30BaHMs.

[IpenmerHbie pe3yibTaThl OCBOeHHs YyueOHoro mpeamera «buonorus» B 11 Knacce TOMKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MECTe€ W PO OHWOJIOTUM B CHUCTEME ECTECTBEHHBIX HAyK, B
(OopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B TMO3HAHUHM 3aKOHOB MPUPOIBI U
pELICHUH SKOJIOTHYECKUX TNpoOJeM 4YeloBEeYeCTBa, a TaKKe B PEIICHHH BOIPOCOB PALMOHAIBHOTO
MIPHUPOJIOTIONB30BaHUS, U B (POPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K TPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIQJIE POCCHICKUX U 3apyO0€KHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHUE BIIJIETh CUCTEMOW OMOJOrMYecKHX 3HAHWM, KOTOpas BKIIOYAET ONpeeNeHHs] U OHUMaHHue
CYIIHOCTH OCHOBOIOJIAralomuX OHOJOTMYECKHMX TEPMHMHOB M TOHATHH (BHI, 3KOocHcTeMa, Ouocdepa),
Onosornyeckue Teopun (dBONIOIMOHHAsS Teopust Y. JlapBHHA, CHHTETHYECKAs] TEOPHUS IBOIIOIUH), YICHHS
(A. H. CeBeprioBa — o0 myTsiX W HampaieHusx sBoitonuu, B.M. Bepnaackoro — o O6uocdepe), 3akoHBI
(rermernueckoro paBHoBecus [[x. Xapau u B. BaitnOepra, 3apozasimeBoro cxonctsa K. M. bapa), npaBuina



(muaumyma 1O. JImOuxa, SKOJOTHYECKOW MHpPaMUIBI DHEPTHUM), TUNOTE3bl (Tumore3a «vupa PHK» V.
I'unGepra);

YMEHHE BJQJIETh OCHOBHBIMH METOJAMHU HAYYHOTO IMO3HAHUS, HCIOIh3yeMBIMH B OHMOJOTHYECKUX
HCCIICIOBAHMSIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHUCAHWE, W3MEpPEHHE, HAONIOJCHUE, KCICPUMEHT),
croco0amMH BBISIBIICHUS M OLICHKHA aHTPOITOTEHHBIX U3MEHEHUH B IIPUPO/IC;

YMEHHUE BBIJCIATh CYIICCTBCHHBIC NMPHU3HAKU: BHJIIOB, OMOTCOIICHO30B, JKOCHCTEM H OHoc(hepsl,
CTaOMIM3UPYIONIETO, JBIKYIIETO H Pa3pbIBAIOIIErO E€CTECTBEHHOTO OTOOpa, aIoNaTpudeckoro u
CUMIATPUYECKOTO BHUI000PA30BAHMS, BIUSHUS JBUXKYIIMX CHJ JBOJIONUU HAa TEHO(POH] MOIMYJISIHH,
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, Yepe0BaHUs HANPABICHUN 3BOJIIOINU, KPYrOBOPOTA
BEIIECCTB M ITOTOKA SHEPTUHU B SKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXy IMPOLECCAMU DSBOJIOIUHU, IBUXKYIIUMH CHIAMH
aHTPOTIOTeHE3a, KOMITOHEHTAMH Pa3IMYHBIX YKOCHCTEM U IIPUCIIOCOOTICHUSIMU K HUM OPTaHH3MOB;

YMEHHUE BBIABISATh OTIUYUTEIIbHBIC TPU3HAKU JKUBBIX CHCTEM, MPHCIIOCOOJICHHOCTh BHUIOB K Cpele
OOUTaHUs, a0MOTHYECKUX W OHOTHYECKUX KOMIIOHECHTOB SKOCHCTEM, B3aWMOCBSI3€H OpPraHW3MOB B
COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIONIUE apTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO i CHMBOJIMKY
JUIsL TOKA3aTeNbCTBA POJCTBA OPTraHM3MOB PA3HBIX CHCTEMATHYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB M
cpenbl OOWTAaHMS, CJUHCTBA YEJIOBEYCCKHX pac, HEOOXOJMMOCTH COXPAaHCHHS MHOT000pasvs BHIOB U
9KOCHCTEM KaK YCJIOBHS COCYIICCTBOBAHHS ITPUPOJIBI M YEIOBEUCCTBA,

YMEHHE peliarh OWOJOTHYECKHE 3a/ady¥, BBISBIATh MPUIMHHO-CIICJCTBEHHBIC CBS3H MEXKIY
UCCIIETyeMbIMH OHMOJIOTUYECKUMH TIPOIIECCAMH U SIBIICHHUSIMU, J€JaTh BBIBOJBI M IPOTHO3bI HA OCHOBAHUU
MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M TPAKTHYECKHE padOTHI, COOMIOAATh MpaBWia MpU padoTe C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE BBIIBUTaTh TUIIOTE3bI, IPOBEPATh UX IKCICPUMECHTAIBHBIME CPEACTBaMU, (HOPMYITUPYsI LIEITb
UCCIIeTOBaHMS, aHATHM3UPOBATh MOJYUYEHHBIE PE3YNIbTATHI U JAENaTh BBIBOIBL;

yMEHHE Y4YacTBOBATh B YUEOHO-HMCCIIEOBATEIHCKON paboTe Mo OMOJIOTUM, SKOJOTUU U MEIMIINHE,
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAyYHBIX OOIIECTB, W MyOJIMYHO MPEACTABIATH MOJydEeHHBIC PE3yIbTaThI
Ha YYEHHUYECKUX KOH(PEPEHIINsX;

YMEHHE OLIEHUBATh THIIOTE3bI U TEOPUU O TIPOUCXOKICHUH JKU3HH, YEJIOBEKa U YEeTIOBEUECKUX pac, O
MPUYMHAX, TTOCIEACTBHAX U CIIOCO0aX MPEOTBPAIICHHUS TJI00ATLHBIX H3MEHEHUH B Onocdepe;

yMEHHE OCYIICCTBIISITh OCO3HAHHBINA BBIOOp Oyayiiel mpodeccuoHaIbHON ACATENHHOCTH B 00JIaCTH
OMOJIOTHH, SKOJOTHH, MPUPOIOINONb30BAHUS, METUIIUHBI, OMOTEXHOJOTHH, IMCHUXOJOTUHU, BETEPUHAPHU,
CENIbCKOTO XO3SHCTBA, MUILEBOIM MPOMBIIUIEHHOCTH, YIIYOIATh MO3HABATEIbHBIA WHTEPEC, HAPaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIECH Mpodeccuu U MPOAOTKEHHE OMOJOTUYECKOro OOpa3oBaHUs B
OpTraHMU3AIMIX CPETHETO MPOPECCHOHATHFHOTO U BHICIIIETO 00Pa30BAHMS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBbIe cCTEMBI M X U3y4YEHHUE 2
3 buonorus kinerku 2 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
5 Crtpoenue u QyHKIMU KIETKU 8 2
6 OOMeEH BeIIeCTB | NMPEBpAIlEHUE SHEPTUU B 9 1
KIIETKE
7 HaCJ'Ie,Z[CTBeHIfaH uHpopManus u 9 05
peanuzanus €€ B KIETKe
JKW3HEHHBIN [IUKIT KJIETKA 6 1
Crpoenue U pyHKIIUN OpPraHU3MOB 17 1.5
10 Pa3mHOXeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHUYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHU3MOB 1
16 buortexHonorust u cuHTETUYECKask OMOJIOTHS 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJTACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoannbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 3apokIeHUE U PaA3BUTHE IBOJIIONUOHHBIX 4
MIPEJICTABICHHUIA B OMOJIOTHHU
2 MUKpO3BOIIONHUS U €€ Pe3yJIbTaTh 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
[TpoucxoxaeHue U Pa3BUTHUE KU3HH Ha
4 p A P 15 1.5
3emie
5 [TpoucxoxacHue YeaoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmel U cpea oOUTaHUs 9 1.5
DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
DKoJ0Tus COO0IECTB. DKOIOTHUECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHast skocucTema
11 UYenoBek 1 OKpyKaromas cpea
12 O06o061eHne
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
1 buosnorus kak KOMIUIEKCHAsI HAyKa U KaK 1
4acTh COBPEMEHHOT'0 00IIecTBa
JKuBbl€ cUCTEMBI 1 UX CBOMCTBA
YpoBHEBasi OpraHu3alus KUBBIX CUCTEM 1
4 Hcropust OTKPBITHS U U3YYCHUS KIICTKH. 1
Knerounas teopus
MeTo1bl MONIEKYSIPHON U KIETOYHON
ouonorun. [Ipaktuyeckas pabora «M3yuenue
5 METO/IOB KJIETOYHOU OMOI0THH 1 05
(xpomarorpadusi, snekrpodopes, '
muddepeHIManbHOe LEHTPUPYTrUpoBaHUe,
[ILIP)»
6 XHUMHUYECKUI COCTAB KIETKH 1
7 MuHepanbHbIe BEIIECTBA KIETKH, UX 1
Ouonoruveckas poib
Oprannyueckue BeniecTBa KIETKH — OCJKH.
8 JlabopaTtopHas pabota «OO0Hapyx)eHne 1 0.5
OEJIKOB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIIUi)
9 CgoiicTBa, K1accupuKanys U QyHKIUN 1
OeKOB
10 Opranudeckue BemecTBa KIEeTKH — 1
YTIIEBOIbI
11 Opraandeckue BeIecTBa KICTKH — JIHTHIbI 1




Hyxnennossie kucnotsl. JIHK nu PHK.
JlaboparopHas pabota «lccrnenoBanue

12 HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 05
KJIETOK Pa3JIM4YHbIX OPraHU3MOB)»

13 Crpoenue u pynkuuu ATO. [pyrue
Hykneosuarpupocdarsr (HTD)

14 CexBenupoanue JIHK. MeToabl reHOMHKH,

TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTtoapl CTpYKTypHOU OHOJIOTUN

16 Tuns! kiietok. [Tpokapuornyeckas kieTka
CtpoeHnune 3yKapuoTUYECKON KIIETKH.

17 [TpakTuueckas pabota «/3ydeHue cBONCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxHOCTHBIN amnmapar KJIeTKH
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.

19 [TpakTrueckas pabota «/3ydueHue qBUKECHUS 0.5
IIUTOIUIa3MbI B PACTUTEIBHBIX KIIETKAX)»

[TomyaBTOHOMHBIE OPTaHOM b KJIETKH:

20 MHUTOXOH/IPHH, TIaCTUIbI. JITaGopaTopHast 05
pabora «VccrnenoBanue miaasmMoiansa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX»

21 HemeMOpaHHbIe opraHON/IbI KJIIETKH

22 Crpoenue U GyHKIUH s71pa
CpaBHMTENIbHAs XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlabopaTtopHas pabora «3yuenue 0.5
CTPOEHUS KJIETOK Pa3IMUHBIX OPTaHU3MOBY
ACCUMMIISITINS U TUCCUMMIISIIAS — JIBE

24 CTOPOHBI MeTabo3Ma. THIbl oOMeHa

BeecTB. JlabopaTopHas pabora «3yuenue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha




IpUMEpE aMMJIa3bl WK KaTanaas3bl)»

DepMEeHTAaTUBHBIN XapaKTep peaKnil
KJIeTOYHOTo MeTabou3Ma. Jlaboparopuas

25 pabora «3yueHue ¢pepMeHTaTUBHOTO 1 0.5
paciienyieHust IepoKCHaa BOJIOPOJIa B
PACTUTENBHBIX M KHUBOTHBIX KIICTKAX)
26 benku-akTHBaTOphI U OCIKHU-UHTHOUTOPBI
27 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB
28 ®doTocuHTE3
XemocwurTes. Jlaboparopras pabora
29 «CpaBHeHHe TporieccoB POTOCHHTE3A U 1 0.5
XEMOCHHTE32)
AHa’poOHbBIC OPraHU3MBbL. Buibl OpokeHusl.
30 JlaboparopHuas pabota «CpaBHEeHUE 1
MPOLIECCOB OPOKEHUSI U JIBIXAHHSI
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 1
YHEPTeTHIECKOro 0OMeHa
OHeprusi MeMOPaHHOT'O TPaUEHTA IIPOTOHOB.
32 Cunte3 AT®: pabota npotoHHOi AT®- 1
CHHTa3bl
33 Peaknimm MaTpuyHOTO CHHTE3a 1
34 Tpanckpunuus — matpuussiii cuaTe3 PHK
35 TpaHcHsIUS U €€ dTarbl
36 KonupoBanue amuHokucnot. Pons pubocom 1
B OMocuHTE3€e Oenka
37 Opranuzanys reHomMa y IpoKapuoT u 1
YKapHOT
38 MonexynsipHbIe MEXaHU3MBI YKCTIPECCHU 1
TEHOB Y DYKapHOT
39 Bupycsl — BHeks1eTOUHBIE (POPMBI )KU3HU U 1 0.5




oOnuratHble napasutel. [IpakTuueckas
pabota «Co3iaHue MOJENHU BUPyCa»

BupycHsbie 3a0oeBanus yeioBeka,

40 KUBOTHBIX, PACTCHUN

41 HanorexHnosnoruu B 6MOJIOTUN U MEIULIMHE

42 JKu3HEHHBIN LUK KJIETKU

43 Martpuunsiii cuates JJHK
Xpomocomsl. JlTaboparoprast pabota

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KICTKM — MHTO3
Tunel kneTok. Kapuokunes U IUTOKUHES.

46 JlaGopaTtopHas padora «HabmroaeHune Mmuto3a 05
B KJIETKAaX KOHYMKa KOpEeLIKa JyKa (Ha '
TOTOBBIX MUKpOIIpenapaTax)»

47 Peryssinus »KM3HEHHOTO IUKJIA KIETOK

48 Opranusm Kak eIMHOE LIETI0e

49 Txanu pacrenuii. JlTabopatopHnas pabora 05
«/3yuenne TKaHel pacTeHuin» '
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHnast pabora «3yueHue TkaHeu 0.5
KUBOTHBIX»
Opranbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3ydyeHue opraHoB I[BETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBI>KeHNE OpraHN3MOB

54 [Intanue opraHn3mMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.

HI/IHIeBapI/ITeJ'II)HaSI CUCTEMA YCIIOBCKAa




56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeroBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cucTemMa mO3BOHOYHBIX 1
KUBOTHBIX U YEJIOBEKa

60 Brinenenne y opraHu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 Pa3npaxuMOCTh U perymsnuus y OpraHu3MoB 1

64 ['ymopanbHast peryssius U dHIOKpUHHAsI 1
CHCTEMa KUBOTHBIX M YEIIOBEKa

65 DopMbI pa3MHOKEHHS OPraHU3MOB

66 [TomoBoe pa3MHOKEHUE

67 Meiios 1
['ameTorenes. OOpa3oBaHUE U Pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHast pabota 1 05
«M3yveHne CTPOEHHUS TIOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKPOIIpEnapaTax»

69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

70 3akiaaka OpraHoB U TKaHEH U3 1
3apOJIBILIEBHIX JTUCTKOB
Poct u pa3Butue xxuBoTHbIX. JlJabopaTopHast

71 pabota «BpIsiBIeHHE TPU3HAKOB CXOJICTBA 1 0.5
3apOIbITIeH TTO3BOHOYHBIX KHBOTHBIX)
PasMHOXeHUE U pa3BUTHE PACTCHUM.

72 JlaboparopHas pabota «CTpoeHHEe OpraHoOB 1 0.5
Pa3MHOXEHHS BBICIITNX PACTCHUN

73 Hcropus cTaHOBIEHUS M pa3BUTHS TEHETUKHU 1




KaK HayK{

OCHOBHBIC TIOHATHS U CHMBOJIBI TSHETHKH.

74 JlaGopaTtopHast pabota «JIpo3zodriia kak 1 0.5
00BEKT FeHETUYECKUX UCCIICIOBAHUI»
3aKOHOMEPHOCTH HaCIETOBaHMS TPU3HAKOB.
MoHorubpunHoe CKpelBaHue.
75 [IpakTruueckas padora "Uzyuenue 1 0.5
pe3yIbTaTOB MOHOIHOPUHOIO CKPEIMBAHUS
y npo3opuibr"
76 LuTonornueckne OCHOBBI MOHOTHOPHIHOTO 1
CKpEeLBaHUs
77 AHanusupyroliee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBAHHE
Jurubpunnoe ckpeuuBanue. [Ipaktuueckas
78 pabota «3ydyeHue pe3yabTaToB 1 0.5
JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HITBI
79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEeLBaHUS
80 CueruieHHOE HacJeI0OBaHUE TIPU3HAKOB 1
81 XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH 1
82 I'enernka moma 1
83 I'enoTun kKak MeJI0OCTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHHi, )KUBOTHBIX U YEJIOBEKa
85 N3meHunBOCTh NpHU3HAKOB. Bribl 1
U3MEHYNBOCTH
86 MonudukamonHas 3MEHYHBOCTh 1
BapuanvoHHBIN psia U BapUallMOHHAs
87 kpuBas. JlabopaTopHas pabora 1 0.5

«MccnenoBanne 3akOHOMEPHOCTEN




MO (UKAITIOHHONH H3MEHUYHUBOCTH.
ITocTpoenne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBO»

88

89

I'eHOTHIIMUECKAs N3MEHUYUBOCTD.
KomMOunaruBHas N3MECHYHNBOCTD
MYTaHI/IOHHaH N3MECHYHUBOCTD. HpaKTI/I‘ICCKaﬂ

pabora «MyTtanuu y apo3oduiibl (Ha
TOTOBBIX MHUKpOIIpEnapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTAllMOHHOIO IIpOLecca.
OnureHeTHKa v SIUreHOMHUKa

91

92

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBlieHUE U aHATTU3 POJIOCIOBHOI

Mertoansl MEUIIMHCKON NeHETUKHU

0.5

93

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
HpeI[OTBpaIIIGHI/H/I " JICUCHUHU I'CHCTHUYCCKUX
3200J1€BaHNI YETIOBEKA

94

95

96

97

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlaGopaTtopHas pabora «M3y4deHue copToB
KYJIBbTYPHBIX paCTeHI/II\/'I " Iopoa AOMAalIHUX
JKUBOTHBIX)»

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «3yueHue MeTo10B
CEJIEKLIUH PACTECHUIN»

JIOCTHIKEHMS CEJIEKIUU PACTEHUIN U
#UBOTHBIX. [IpakTnueckas pabora
«IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4YEeHHE U UCIIOIb30BAHNE
TE€HETUYECKUX PECYPCOB

0.5

0.5

98

buotexHoorus kak Hayka U OTpacib
npousBozacTBa. IIpakTrueckas padbora
«3yueHne 00beKTOB OMOTEXHOIOTHUI

0.5




OcHOBHbIE HaNpaBICHUS CHHTETUYECKON

99 1
Oouosiorun
100 XpOMOCOMHasI ¥ T€HHAss HH)KCHEPHUS
101 MeaunuHcKrue OMOTEXHOJIOTHU
102 Pe3epBHBI ypOK. HOBT(;)peHI/Ie, 006o061IeHMeE, 1
CUCTEMAaTH3AIIHsI 3HAHHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5
11 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
o
Jlj;n Tema ypoxa Beero Kontpoabnbie IIpakTuyeckue II/I[:;:QHI/IH :)Ig;)bal:();l;eenbnme
padoThI padoThI pecypeE!
1 OposmonnonHas teopus Y. Jlapsuna 1
5 JBroKyIlire CHIIbI 3BOJIFOIMHA BUIOB 1O Y. 1
[apBuny
3 Bbopn0a 3a cyiecTBoBaHMe, ECTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOp
4 dopmMupoBaHrUe CHHTETUYECKON TeOpuun 1
IBOJTIOIIH
5 DTarbl HBOIOIMOHHOTO Tpolecca: 1
MHUKPOIBOJTIOIUS ¥ MAKPOIBOJFOIIHS
5 [Momynsius — >neMeHTapHas eAMHHIIA 1
IBOJTFOIIHH
3aKOH FeHEeTHUYECKOTO paBHOBecHs J[xK.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 0.5

pa60Ta «BbIsBI€HHE N3MEHYUBOCTH y




oco0ell 0JIHOrO BUAa»

8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN

9 O ekt ocnoBarens. Ipdext OyTbUIOUHOTO
TOPJIBIIIIKA

10 Murpauuu. U300 nomyssiuii:
reorpaduueckas, Ouonoruaeckas

1 EcTtecTBeHHBIN 0TOOP — HANPaBIISIONTUN
dakTop IBOOLUU

12 [TonoBoii oT60p
[Tprcnoco0IeHHOCTh OPraHU3MOB KaK

13 pe3ynbTaT MUKpodBotonuu. JlabopaTtopHas 05
pabota «3yuenue apomopdo30B u '
WJIM0AANTALIMN Y pACTEHUI U )KUBOTHBIX)

[Tpumeps! pucnocoOIeHUH Y OPraHu3MOB:
Mophonoruueckue, GU3N0IOTUYECKHE,

14 OMOXMMHUYECKHE, TOBEICHYECKUE. 05
JlabopaTtopHast padora «IIpucnocobnenus '
OpPTaHW3MOB M HX OTHOCHTEIbHAS
11EeJIECO00PA3HOCThY
Bupn, ero kpurepuu u CTpyKTypa.

15 JlaGopatopHas pabora «CpaBHEHUE BUI0B 0.5
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

16 Crpykrypa Buzia

17 Bunoob6pazoBanue kak pe3yabTar
MHUKPOIBOJTOIIH

18 CBs13b MUKPOIBOJIIOIUH U SMTUACMHOIOTHI

19 Makposomtonus. [TaneonTonornueckue
METO/IBI H3YYECHUS IBOFOIIHN

20 buoreorpaduueckue MeTobI U3YIECHUS

SBOJIIOIUHN




OMOpPHOIOTHYECKUE U CPABHUTEIIBHO-

21 MOP(OJIOTHUECKUE METO Bl U3YUEHUS
HBOJIIOLUH
MounekynsipHO-TeHEeTHIECKHE,
22 OMOXUMHYECKHE U MATEMATUYECKUE METOIBI
U3yUYEHHSI SBOJIIOLIUU
23 OO011re 3aKOHOMEPHOCTH IBOJTIOIHH
24 AnantuBHas paauanus. HepaBHOMEpHOCTD
TEMIIOB HBOJIOIIH
o5 Hay4Hble rUmoTe3bl MpOUCX0XKICHUS KU3HH
Ha 3emiie
26 JloHayuHbIE MTPECTABICHUS O 3aPOXKICHUN
KHU3HU
97 OCHOBHBIE ATaITbl HEOPTAHUYECKOM
HBOJIIOIUH
28 ['unoTte3sl 3apoXKACHUS KU3HU
Uctopust 3emMian 1 METOBI €€ N3yUCHHS.
29 JlaGopatopHas pabota «3yuenue u 05
OTHCaHHE UCKOMAEMbIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»
30 HauanpHbIe STambl OpraHnuecKoi YBOITIOIUH
31 OBOIIOLUS DYKAPUOT
OCHOBHBIE 3TaITbI YBOJIOIMH PACTUTEIHFHOTO
39 mupa. [Ipaktuueckas padora «/3yuenue 05
0CcOOEHHOCTEH CTPOeHUS PACTEHUN Pa3HbIX '
OTJIETIOBY
33 OCHOBHBIE ITaITBI YBOJIOIUH JKUBOTHOTO
MHpa
34 OBouToLMs )KUBOTHBIX. [IpakTHueckas 05

pabora «3yuenne ocOOEHHOCTEN CTPOEHUS




IIO3BOHOYHBIX XXUBOTHBIX»

PazBuTue xu3Hu Ha 3eMJie 110 3paM U

35
nepuoaam
36 MaccoBble BBIMHPAHUSI — IKOJIOTUIECCKUE
KPHU3UCHI MPOIILIOTO
37 CoBpeMEHHBIHN 3KOJIOTNYECKUI KPU3UC, ET0
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OpraHu4eckoro
MPOILIOTO
39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIIBI
OpPTaHHU3MOB
40 AHTPOIIOJIOTHUS — HayKa O YeJIOBEKe
41 Pa3BuTHe npeacTaBneHui 0 MPOUCXOKIACHUU
YyeloBeKa
MecTo 4enoBeka B CHCTEME OpraHUIeCKOTro
42 mupa. JlaboparopHuas pabora «3ydenue 05
O0COOCHHOCTEH CTPOCHUS CKeJIeTa YeJIOBEKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM)
43 JIBroKyiye cuibl aHTPOIIOreHe3a
m CooTHoI1IeHHe OMOTOTHYECKUX U
COLIMANLHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
45 OCHOBHBIE CTa/IMM AaHTPOIIOTEHE3a
46 [Taneorenerrka 1 NajeoreHOMHKa
47 DBOJIIOIHST COBPEMEHHOTO YeTIOBEKa
Uenoseueckue pacsl. [IpakTrueckas pabota
48 «3y4yeHue 3K0JIOrM4YeCKUX alanTainii 0.5
YeIIOBEKa»
49 MexIUCIUTIITMHAPHBIE METOTBI
AHTPOMOJIOTUHU
50 3apoKIeHUE U Pa3BUTHE KOJIOTHU




Mertonst skonorun. Jlaboparopras pabota

o1 «3y4eHne METOI0B HKOJIOTUYECKUX 1 0.5
UCCIIEIOBAHUI

59 3Ha4YeHHE IKOJOTHUECKUX 3HAHUU JJIs 1
YenoBeKa

53 Dxoyiorudeckue hakTopsl 1
Abuotnueckue paxkropsl. CBET Kak

54 sKoyoruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BblIsiBIeHHE TPUCTIOCOOICHUI '
OpPTraHU3MOB K BIIUSTHHIO CBETa»
AbGuotnueckue pakropsl. Temmneparypa Kak

55 sKoyoruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIMSTHUIO TEMIIEPATypPhI»
AbuoTtnueckue paxkropsl. BraxkHocTh Kak

56 sKoyoruueckuii gpaxrop. JlaboparopHas 1 05
pabota «AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS»

57 Cpenbl 00uMTaHUS OPraHU3MOB 1

58 Buonorndeckne puTMbl 1

59 Kuznenusie popMbl OpraHU3MOB 1

60 buotnyeckue ¢pakTopsl 1
3HavyeHrne OMOTUYECKHX B3aUMOJIEHCTBUI

61 JUTSL CYIIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 OKOJIOTUYECKHE XapAKTEPUCTUKHU TOMYJISLNUN 1
OCHOBHBIE TIOKA3aTeIH MOIYJISIIUH:

63 YHCIICHHOCTb, TUIOTHOCTb, BO3PACTHAS U 1
M0JIOBasi CTPYKTYypa

64 OCHOBHBIE TIOKA3aTENN TOMYJISIINAN: 1




POXKIACMOCTD, IIPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUT'pAllHN

65 DKkojnoruyeckasi CTpyKTypa MOnyJsuu

66 JluHaMuKka HonyJsiuy ¥ €€ perysnus

67 KpuBble pocta 4ucIeHHOCTH MOMYIISALUU.
Kpussie BbKMBaHMSA
Oxonoruyeckas Huia Buaa. JlaboparopHas

68 pabota «[IpucnocoOeHus CeMsH PacTCHHI 0.5
K pacceieHuIo»

69 Bun xak cucrema nomynsnuit

70 3aKOHOMEPHOCTH MOBECHUS U MUTPALIUN
YKUBOTHBIX

71 Co00111eCTBO OPraHu3MOB — OHOIICHO3

72 DKocucremMa Kak OTKpbITasi cucteMa

73 KpyroBopot BeliecTB 1 MOTOK SHEPTUU B
9KOCUCTEME

74 OcHOBHBIE TTOKA3aTEIN SKOCUCTEMBbI

75 DKOJIOTMYECKUE TUPaMUIbl

76 N3menenus cooO1iecTB — CyKIECCUH

77 [TpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB

78 [TpupoaHble SKOCHCTEMBI. DKOCUCTEMbI
TYHJp, JIECOB, CTETEH, MyCThIHb

79 AHTpPOTIOT€HHBIE YKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTuueckas pabota 05
«M3ydyenue u onucanue ypooIKOCUCTEMbI» '
3akoHOMEpHOCTH (HOPMHUPOBAHUST OCHOBHBIX

81 B3aUMOJICVCTBUI OPraHU3MOB B

9KOCHCTEMAax




MexaHu3Mbl BO3AEUCTBUS 3arPsI3HEHUN
pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,

82 OpraHU3MEHHOM, MOMYJIILIUOHHOM U
9KOCHCTEMHOM YPOBHSX

83 Buocdepa — obmernanerapras 000104Ka
3emin

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHM OHOChEpbI

36 KpyroBopotsl BemecTs u
OMOT€OXUMHYCCKUE ITUKITBI

g7 3oHanpHOCTH OHOChepsl. OCHOBHBIC OMOMBI
CyIIH

88 YcroitunBocTh Orocheps

89 DKOJIOTMYECKHE KPU3UCHI M UX TPHYUHBI

90 BosneticTBue dyenoBeka Ha 6uochepy

o1 AHTpPONIOT€HHOE BO3/ICHCTBHE HA
PACTUTENbHBIA U dKUBOTHBIM MUP

92 Oxpana mpupoIsI

93 OCHOBHBIEC IPUHIIUIIBI YCTOHYUBOTO
Pa3BUTHS YEIOBEUECTBA U IPUPOIBI
ParmonanbHOE PUPOIOIIOIB30BaHUE U

94 COXpaHEeHHEe OMOJIOTHYECKOT0 Pa3HOOOpasus
3emun

95 O600menue mo Teme «MUKPOIBOIIONHUS U €€
pE3yIBTATHI»

9% O6061menue o Teme «MaKpoIBOTIOIUS U €€
pE3yIBTATHI»

97 O6061uenne no Teme «lIpoucxoxaeHue u
pa3BUTHE KU3HHU Ha 3eMIIe)

98 O606menne o Teme «IIporucxoxacHue




YCJIOBCKA — aHTPOIIOTCHE3»

O06o0meHue Mo Teme «IKOJIOTHs — HayKa O

%9 B3aMMOOTHOIICHHUSX OPTraHU3MOB) L
100 O606mieHne o Teme «OpraHu3Mbl U cpeaa 1
oOUTaHUS»
101 O606H.I€HI/$€ 1o TeMe «DKOJIOTUS BUJIOB U 1
TOTTYJIS I
102 O606menue mo Teme «buocdepa — 1
riio0anbHast IKOCUCTEMaY
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 75




YUYEBHO-METO/JINYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YUEHUKA

* buosorus, 10 knacc/ Ilaceunuk B.B., Kamenckuiit A.A., Py6rioB A.M. u apyrue /Iloxn pen. [laceunuka B.B., AknmonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemenue» 2020

* buosorus, 11 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Ilox pen. [laceunuka B.B., Akiimonepnoe obmectBo «M31aTenbcTBO
«IIpocBemenue» 2021

YYEBHO-METOAUYECKOE OBECIHHEYHEHUE OBPA30OBATEJIBHOT'O NTIPOLUECCA
Onncanue yueOHO-METOAUYECKOT0 U MATEPHAIbHO TEXHUYECKOI0 0o0ecreyeHusl.

Ne HaumeHnoBaHue 00beKTOB U CPeICTB MATEPHAJIbHO-TeXHUYECKOI0
n/n olecrieyeHust

|. Texnuyeckue cpeacTBa 00yueHust

1. | Kommbiorep

IIpoextop

Kosnonku akycrtuueckue

WurepaktuBHas qocka Starboard

Jlokyment-kamepa Starboard HitachiDCHD — 5um

[IpuHTep 1A KONMMPOBAaHMS M II€YaTH MATEPUAJIOB JIJIs KOHTPOJBHBIX U
IIPOBEPOYHBIX paboOT

Kaprpumx 4 1TYKH B roJt
. | bymara 9 mayex

|. YueOnas mebeb

Crou yuurens

CtoJ1 IEeMOHCTPALIMOHHBIN

Cryn MATKUH YYUTEIbCKUN
Y4eHnueckue napThl JByXMECTHBIE
CTynbsi yYUeHHUYECKHE

KognuectBo

o0~ WIN
A LN

g wWN Pz N
Wk

ool

METOAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL
Ilenarormuyeckue cpeacTsa Vi peajn3anui 00pa3oBaTeJbHbIX IPOrPAMM B IIEPHO/ OTPAHHYHUTEIbHBIX MEPONPUSITHH.



OOydenue ¢ NpUMEHEHHUEM IMCTAHIIMOHHBIX TEXHOJIOTUH peaju3yeTcsi B THU MacCOBOTO, JJIMTEILHOTO HEMOCEIICHUS 3aHATUI 00yJaromuMucs
(10 HeOJIATONPHUATHBIM MOTOAHBIM YCJI0BUAM (AKTHPOBAHHBIE IHH), B IEPUO] KAPAHTUHA, HeOJIArONPUSTHOM 3MUAEeMHUOJIOTHYeCKO 00CTAHOBKH,
JAHH NPONYyLIeHHbIE YYAIIMMHUCS N0 00JIe3HU (IJIMTEIbHOI0 NPedbIBAHUA HA JeYeHUH) C HeJbI0:
- BoinosiHeHue OCHOBHBIX 00pa30BaTeNIbHBIX IPOrpaMM B MOJIHOM 00beME;
- IOBBIIIEHUE JTIOCTYITHOCTH 00Pa30BaTENbHBIX YCIYT I 00YyUaIOIMXCsl HE3aBUCUMO OT MECTOHAXOXKICHHUS 1 BDEMEHU;
- pacupenue chepbl OCHOBHOM J€ATEIbHOCTH 00pa30BaTeIbHOM OpraHU3aluy;
- oBbIIeHUE 3 (HEKTUBHOCTH 00pa30BaHMS Yepe3 MHTErPAIHIO TUCTAHIIMOHHBIX U KJIACCHYECKUX (opMaM 00yUYCHHUS.

IIpoBenenue ypokoB ¢ NpUMeHEHMEM IMCTAHHMUOHHBLIX TexHoJorui mnpoxoaur Ha mwiargpopmax: HOII XMAO-KOrpsl , Chepym,
HCI0JIb30BAGHMEM 2JIEKTPOHHBIX U HH(POBBIX 00pa30BaTEIbHbIX PECYpPCOB:
https://sdamgia.ru — IToaroroska yuamuxcs k caaue BITP, OI'D, EI'D
https://vprtest.ru - IToaroroBka yuamiuxcs k caaue BITP
https://resh.edu.ru/ Poccuiickast 35eKTpoHHas IITKOIa
https://fipi.ru/ ®UITU
http://www.1september.ru/ru/ - razera «IlepBoe ceHTIOPsI»
http://www.school.edu.ru/ -Poccuiickuii 001ieo0pa3oBaTebHbIi MOpTa
https://videouroki.net/ Bugeoypoku B uHTEpHET"
https://studarium.ru
. https://bio-fag.ru/33ubrominimum.html

10. https://yandex.ru/tutor/.

MeTtoaudeckoe mocodue MmoAroToBiIeHo K nznanHomy B cootBeTcTBur ¢ PI'OC yueOnuky A. A. Kamenckoro, E. A. Kpukcynosa, B. B. I[Taceunuka
«buonorus. O6mas 6uonorus. 10—11 kmaccel. bazoBsiii ypoBens» Metoamueckoe nocodue. buonorus. O6mas 6uonorus. 10-11knaccer. [laceunnk B.B.,
[lesuosl ..

CoNoUA~AWNE

OcHoBHBIE 3JICKTPOHHBIC 00pa30BaTeIbHbIC PECYPCHI.
4. Becepoccuiickuii KOHKYpC MeJarornuyeckoro MactepcTna no npuMmenennto DOP B oOpa3oBaTenbHOM Ipoliecce. Marepualibl y4aCTHUKOB KOHKYpCa
MOTYT OBITH MOJIE3HBI yuuTenro http://www.konkurs-eor.ru/materials
5. l'azera «Mudopmaruka» uznarensckoro qoma «Ilepsoe centsaops» http://inf.1september.r
6.Ennnas xomutekuus nudpoBbx o0pa3oBaTeNbHbIX pecypcoB. Komnekius
pasHoo0pasubix [{OP B paznuunbix Gopmatax http://www.school-collection.edu.ru
7. EnuHoe OKHO JtocTyma K o0pa3oBaTenbHbIM pecypcaM. Karanor D0OP s
yuurene-npenMerukos http://window.edu.ru
8. lHTepakTrBHas 00pazoBareabHas OHJIAMH-TUIaThopMa «YUU.py» ¢
WHTEPAKTUBHBIMH YPOKAMH IT0 OCHOBHBIM IIKOJIBHBIM MTPEIMETaM, OJIUMITHA/IBL:
https://uchi.ru/
9. Konctpyxrop pabouunx nporpamm https://edsoo.ru/constructor/
10. MapkeTIuielic — KaTaJor 3JIeKTPOHHBIX KHUT, KypCOB, HHTEPaKTUBHBIX
u BuzeoMarepuainos: https://elducation.ru/



https://sdamgia.ru/
https://vprtest.ru/
https://resh.edu.ru/%20Российская
https://fipi.ru/
https://studarium.ru/
https://bio-faq.ru/33ubrominimum.html
http://www.konkurs-eor.ru/materials

11. Mopaens 3BomtonnonHoM mikossl (BOJIL). Bee nmpeameTsl — B TeMaTUUECKHX
Keiicax. 3HaHUs — B KOHTEKCTe!:
https://sites.google.com/view/evolsch/evolsch?authuser=0;

12. Mos mikona B online: https://cifra.school/

13. HaBurarop KpyxxkoBoro neuxenuss HTU: https://kruzhok.org/

14. O6pazoBarenpHas mwiathpopma «KLECTA» obpaszoBarenbHas miatdopma,
cojiepKamiast IMEKTPOHHBIC TPOIYKTHI s yuuTesel / DneKTpoHHbIE (POpMBI
yueOHHnKOB: https://lecta.rosuchebnik.ru/

15. O6pazoBaTenbHble BUKTOPHUHBL: https://quizizz.com

16. O6pa3zoBaTenbHBIN mopTan «SHmekcYueOuuk»: https://education.yandex.ru/home/
17. O6pazoBatenbHblii eHTp «Cupuycy: https://edu.sirius.online/

18. On-naitn mkona «Dokchopa«: https://foxford.ru/

19. Onnaiin-tiatdopma: https://codewards.ru/

20. Onnaiin-iaropma «Mowu noctikenus«: https:/myskills.ru/

21. Onmaiin-tiaropma «Omummuym«: https://olimpium.ru/

22. Onnaiin-ardopma «OT1kpbiTas mkona»: https://2035school.ru/login

23. Onuaiin-mkona »Skyeng«: https://skyeng.ru/

24. OtkpeIThIN K1acc. CeTeBble oOpa3oBaTeabHbie coooOmecTBa.. Komieknus [IOP
http://www.openclass.ru

25. ITopran «Poccuiickas 3nekTpoHHas mkona«: https://resh.edu.ru/

26. Iopran «AKmnacc«: https://www.yaklass.ru/

27. IIEJJCOBET.ORG. Menmunareka, Bxkiarouaromias IIOP u meTogudeckue
paszpabotku http://pedsovet.org/m

28. PeecTp nmprUMepHBIX OCHOBHBIX 00111€00pa30BaTEIbHBIX MPOrpamMM /
[IpumepHbIe OCHOBHBIE 00111€00pazoBaTebHbIe MporpaMmmbl / OCHOBHbBIE
o0pa3oBaTenbHbIE MPOTrPAMMBI B YaCTH YUE€OHBIX MTPEIMETOB, KYPCOB, TUCIMITINH
(monyneit): http://fgosreestr.ru

29. Poccuiickas snexkTpoHHas mkodia: https://resh.edu.ru/

30. Poccutiickuii o6pazoBatenbHbii moptan. Komieknus [{OP
http://www.school.edu.ru

31. Caiit HaunonanbHOM cOopHoit WorldSkills Russia: https://worldskills.ru/

32. Caiit ®enepanbHblii HHCTUTYT OLIEHKU KadyecTBa oOpa3oBanus / EnuHast
cUCTeMa OIIeHKHU KadecTBa oOpazoBaHus / Beepoccuiickue mpoBepoyHbie paboThI /
HanuonaneHble Hccie10BaHus KauecTBa 00pazoBaHus / MeTo10I0Tusl U KpUTEPHH
OIICHKM KadecTBa 00IIero oopa3oBaHus B 0011e00pa30BaTeIbHBIX OPTaHU3AIMAX Ha
OCHOBE MPAKTUKU MEXTYHAPOAHBIX UCCIIEIOBAaHUN KaueCcTBa MOATOTOBKU
oOyuatomuxcst: https://fioco.ru/ru/osoko



33. Caiit LlenTtpa ouenku kauectBa oopazoBanus UCPO PAO /MexnyHapoaHbie
uccnenoBanus / HartmonanpHbie nccaenoBanus: http://www.centeroko.ru/

34. Uentpsl mudposoro odpazoBanus «IT-kyO»: http://aliTuxy6.pd/

35. lludposoit oOpa3zoBaTenbHbIN pecypc s mKour: https://www.yaklass.ru/

36. Lludpossie pecypcsl ais yueOsl: https://www.Bce.oHIaitH/

37. Ludposbie pecypchl U CEPBUCHI JIJIS IITKOJIBI TPYIITBI KOMIAHUT

«[Ipocsemenue»: https://digital.prosv.ru/

38. IOC «MobwmibpHOE DniekTponHoe O0pazoBanue»: https://edu.mobedu.ru/ui/#/login
39. denepanbHBIN 1IEHTP HHHOPMALITMOHHO-00Pa30BATEIBLHBIX PECYPCOB.
Kpynueiimmuii karanor LIOP B paznuunbix ¢popmarax http://fcior.edu.ru

40. ®enepanbHbIil HHCTUTYT NeIAaroruueckux u3mepenui http://www.fipi.ru/view

41. ®enepanbHbiii opTan Poccuiickoro odpazoanus http://www.edu.ru/

42. DnextponHo-6mbmmoreuHas cucrema «bBUBJIMOIIKOJIA» U] «dupekrMemnuax: https://biblioschool.ru/
43. DrieKTpOHHBIE 00pa30BaTeIbHBIC PeCYpChl. Peno3uTopuii miaHOB-KOHCIIEKTOB
ypokoB, koyekius JOP http://eorhelp.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

DneKkTpoHHBIN 00pazoBaTenbHBIN pecype "A cnam EI'D. Cpennee obmiee oOpazoBanue. Y 4eOHbBINH MOIYIb IO PEHICHUIO TPYAHBIX 3aJaHUI M0 y4eOHOMY
npeamety "buonorus”. 10-11 kmaccer", AO U3narensctBo "lIpocBemenue”

DneKkTpOoHHBIN 00pa3oBaTenbHBIN pecypce "Jlomamnue 3ananus. Cpennee obiee oopazoanue. buonorus", 10-11 xmacc, AO HUznarenscTtBo
"[Ipoceenienue"

Tpenaxep "Oo6nako 3Hanuit". buonorus. 10 knacc, OO0 "®uzukon Jlad"

Tpenaxep "O6mnako 3nanmii". buonorus. 11 kmace, OO0 "®uzukon Jlad"



IIpuiaoxenne 1
Kpurepun u HOpMBI OLIEHKH 3HAHUM M YMeHHUI, 00y4aromXxcsi 1o 6M010THH.

Obueouoakmuueckue

Or1eHka «5» CTaBUTCS B ClIy4ae:

1. 3naHus, NIOHUMaHUS, ITYOHHBI YCBOEHUS 00yUYaIOUIMMUCS BCEro 00bEMa MporpaMMHOT0 MaTepuania.

2. YMeHWsI BBIJICIATH TJIABHBIC ITOJIOKCHHSI B M3yYCHHOM MaTepuase, Ha OCHOBaHUU (aKTOB M IIPUMEPOB 00001IaTh, /1e1aTh BRIBOJIBI, YCTAHABIINBATh
MEXIPEIMETHBIC U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH MPUMEHSTH MOTYYCHHbIC 3HAHUS B HE3HAKOMOW CUTYAlIUH.

3. OtcyrcTBUS OMUOOK U HEAOYETOB MIPH BOCIIPOM3BEICHNN U3YUYEHHOTO MaTepHalla, MPY YCTHBIX OTBETaX YCTPAHCHHSI OTACITBHBIX HETOYHOCTEH C
MIOMOIIBIO JOMOIHUTENBHBIX BOIIPOCOB YUHUTENS, COOIOIEHNUS KYJIbTYpPhl MUCbMEHHOM U YCTHOM peuH, MpaBuil opopmiieHUs] TUCbMEHHBIX paboT.

OneHka «4» cTaBUTCS B caydae.

1. 3HaHus BCEro M3y4yeHHOTO MPOTPaMMHOTO MaTepHalia.

2. YMeHus BBIJCNATH TTIaBHBIC MMOJIOKESHHSI B U3y4YEHHOM MaTepuase, Ha OCHOBaHUU (aKTOB M MPUMEPOB 0000111aTh, 1e1aTh BHIBOIBI, YCTAHABINBATh
BHYTPHUIIPEIMETHBIC CBS3U, TPUMEHSTH MTOJTYUCHHBIC 3HAHUS HA MTPAKTUKE.

3. JlomyiieHunss He3HAYUTEIbHBIX (HErpyObIX) OMIMOOK, HEAOYETOB MTPHU BOCIIPOU3BEICHUU U3YUYEHHOTO MaTepHralia; COOIIOACHIS OCHOBHBIX MPaBUIT
KYJIbTYpbl TUCbMEHHON M YCTHOM pedd, paBuil opopMIICHUSI TUCbMEHHBIX padoT.

Onenka «3» cTaBUTCS B cllyyae:

1. 3HaHus ¥ yCBOGHHS MaTepHalia Ha YPOBHE MUHUMAIBHBIX TPEOOBAHUI MPOTpaMMBbl, 3aTPYTHEHUS MPU CAMOCTOSITEIbHOM BOCIIPOU3BEICHUN,
BO3HUKHOBEHHSI HEOOXOIMMOCTH HE3HAYNTEIHLHOM MTOMOIIN TIPETI01aBaTelIsl.

2. YmMenus paboTaTh Ha yPOBHE BOCIIPOU3BEACHHUS, 3aTPYIHEHHS MPH OTBETAX HA BHUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hammuus rpy0oii omMOKH, HECKOJIBKUX TPYOBbIX OIMOOK IPU BOCIIPOU3BEACHUH H3YYCHHOTO MaTepraja; He3HAYUTEIbHOTO HECOOTFOICHUS] OCHOBHBIX
MIPaBWJI KYJIbTYPbl TUCHbMEHHON U YCTHOM peuu, MpaBuil ohopMIIeHUsI TUCHbMEHHBIX padoT.

O1eHKa «2)» CTaBUTCS B CIyYae:.
1. 3naHus U yCBOGHHUS MaTepraja Ha yPOBHE HUKE MUHUMAIBHBIX TPEOOBAaHUH MPOTPAMMBI; HAIMYHWS OTACIBHBIX MPEICTABICHUN 00 N3yYeHHOM
Marepuae.




2. OrcyrcTBUs YMEHHs pabOTaTh Ha YPOBHE BOCIIPOU3BEICHHUS, 3aTPyJHEHHS TP OTBETaX Ha CTAHAAPTHbIE BOIPOCHI.
3. Hanmuus HEeCKOIBKHUX TPYOBIX OMHUOOK, OOIBIIIOr0 YKcia HErpyObIX MPHU BOCIIPOM3BEICHUH U3yUYEHHOTO MaTepHaia, 3HAYUTEILHOTO HECOOIIOICHHS
OCHOBHBIX IIPAaBUJI KYJIbTYpPBl TUCBMEHHOW U YCTHOHM pedu, nmpaBmil 0popMICHUsI TUCbMEHHBIX padoT.

Kputepun n HOpMbI OIICHKH 3HAHUH U yMEHUH, 00y4JaromuXxcsl 3a YCTHBIH OTBET.

O1eHka «5» CTaBUTCS, €CJIM YYCHUK:

1. IToka3bIBaeT T1yOOKOE U MOJTHOE 3HAHUE M IIOHMMAaHKUE BCETO IPOrPaMMHOTO MaTepHalia; MOJHOE MTOHUMAaHKUE CYIITHOCTH PACCMaTPUBAEMbIX TIOHSITHH,
SIBJIEHUW W 3aKOHOMEPHOCTEM, TEOPHH, B3aUMOCBSI3EM.

2. YMeeT COCTaBUTh MOJHBIN M MPAaBUJILHBIN OTBET HA OCHOBE U3YYCHHOTO MaTepHasia; BBIJCISATH TJIaBHBIE TIOJIOKEHUS, CAMOCTOSATEIILHO TTOATBEPKIATh
OTBET KOHKPETHBIMU MTpUMEpaMH, (pakTamu; cCaMOCTOSATEIHHO U apTyMEHTHPOBAHO JIeIaTh aHaIN3, 000OIICHHUS, BBIBO/IBI; YCTAHABIMBATH MEKITPEIMETHBIC
CBsI3M (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUI ) M BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKU MPUMEHSThH OJTyYSHHbIC 3HAHUSI B HE3HAKOMOI CUTYallNH;
MOCIIE0BATEIHHO, YETKO, CBA3HO, 00OCHOBAHHO M 0€30MMO0YHO M3JIaraTh y4eOHBIH MaTepral. Y MEET COCTABIIATh OTBET B

JIOTUYECKOU MOCIE0BATEILHOCTH C UCIIOIb30BAaHUEM MIPUHATON TEPMUHOJIOTUH; JIeNIaTh COOCTBEHHBIE BBIBOJIBI; (POPMYIUPOBATH TOUHOE OMpPEIEICHNUE U
HCTOJIKOBAaHWE OCHOBHBIX MTOHATHH, 3aKOHOB, TEOpUA. MOXKET Mpu OTBETE HE MOBTOPSATH JOCIOBHO TEKCT yUeOHUKA; U3JIaraTh, MaTepua JIMTEPATyPHBIM
SI3BIKOM; ITPABUJIBHO M OOCTOSITENILHO OTBEYATh HA JOMOJHUTEIbHBIE BOIPOCH! YUUTES; CAMOCTOSTENIBHO U PAIlMOHATIBHO UCTIOIB30BaTh HATJISAHBIE
OCOOMS, CIIPAaBOYHBIC MATEPHAIIBI, YYCOHHK, TOTIOTHUTEIBLHYIO JIUTEPATYPY, IEPBOMCTOYHUKH; IIPUMEHSITH CHCTEMY YCJIIOBHBIX 0003HAYCHHM ITPU
BEJICHUH 3aITUCEH, COMPOBOXKIAIOIIMX OTBET; UCITOJIB30BATh ISl JIOKA3aTEIbCTBA BHIBOIOB U3 HAOJIFOICHHUI M OTIBITOB.

3. CaMocCTosTeNhHO, YBEPEHHO U 0€30IMMO0YHO IPUMEHSIET MOJTyYCHHBIC 3HAHUS B PEIICHUH MTPOOJIEM Ha TBOPUYECKOM yPOBHE; JIOMTyCKaeT He Ooee
OJTHOTO HEJIOUETa, KOTOPBIH JIETKO UCIIPABIISIET MO TPEOOBAHUIO YUUTEINS; UMEET HEOOXOANMbIE HABBIKK pabOTHI ¢ MpUOOpaMu, YepTeKaMH, CXeMaMH,
rpaukaMu, KapTamu, COMyTCTBYIOIIMMU OTBETY; 3aIIMCH, COMPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OrneHka «4» CTaBUTCS, €CIIN YYCHUK:

1. Tloka3siBaeT 3HaHUS BCETO M3YYEHHOTO POrpaMMHOro Marepuana. J{aéT moaHbi U MpaBUIBHBIN OTBET HA OCHOBE U3YUEHHBIX TEOPHIl; TOMyCKaeT
HC3HAYUTCIIBHBIC OHII/I6KI/I nu HeI[O‘-IéTBI l'[pI/I BOCHpOI/ISBe}IeHI/II/I I/I3yT~ICHHOl"0 MaTepI/Iana, H€6OJ'H)IHI/I€ HCTOYHOCTHU HpI/I HUCIIOJIB30OBAHUUN Hay‘-IHI)IX TepMI/IHOB
WJIH B BBIBOJIAX, 00OOIIEHUSIX U3 HaOmoaeHuil. MaTepuan u3naraeT B ONpeeI€HHOMN JIOTHYECKOM MOCIIeI0BaTeIbHOCTH, TIPU ATOM JOMYCKAET OAHY
HerpyOyto olmOKy Uil He 0oJiee IByX HEJOUYETOB, KOTOPhIE MOXKET UCIPABUTh CAMOCTOSTENILHO MpU TPeOOBaHUM UM HEOOJBIION TOMOIIH
MpenojaBaTeis; MOATBEPKIaeT OTBET KOHKPETHBIMU MPUMEPaMHU; MPABUILHO OTBEUAET HA JOTIOTHUTEIbHBIC BOIPOCH YUUTEIS.

2. YMGCT CaAMOCTOSATCIBHO BBIACIATH I'JIAaBHBIC ITOJIOKCHHUSA B I/I3y‘I€HHOM MaTepI/IaJ'IC; Ha OCHOBAaHUU q)aKTOB " HpI/IMepOB O606HIaTI), JcJ1aTh BBIBO/BI.
YcTaHaBnuBaTh BHYTPUIIPEIMETHBIEC CBA3U. MOKET MPUMEHSTh MMOyYeHHbIE 3HAHHS HA MTPAKTHUKE B BUJOU3MEHEHHON CUTYAIUH, COOII0IaTh OCHOBHBIE
MpaBuiia KyJIbTypbl YCTHOW PEYU; UCMOJIb30BATh MPHU OTBETE HAYYHBIE TEPMUHBI.

3.  He obmnagaet 10cTaTOYHBIM HaBBIKOM PaOOTHI CO CIIPABOYHOM JIUTEPATYPOH, Y4eOHUKOM, IEPBOMCTOUYHUKOM (TIPABUIILHO OPUEHTHPYETCS, HO
paboTaet MeJICHHO).

OueHka «3» CTaBUTCS, €CIH YICHHK:
1. YcBamBaeT OCHOBHOE cO/iep)KaHUE yueOHOT0 MaTepuala, HO UIMeeT MPpoOeIibl, He PEMSTCTBYIOIINE JaTbHEHIIeMY YCBOSHHIO TPOTPAMMHOTO
Marepuaia.




2. M3naraer Marepuan HECUCTEMaTU3UPOBAHHO, (hparMeHTapHO, HE BCET/a MOCIEI0BATEIbHO; IOKA3hIBAECT HEOCTATOUHYIO C(HOPMUPOBAHHOCTD
OTAENbHBIX 3HAHUHI U yMEHUI; c1a00 apryMeHTHPYET BbIBOABI U 0000IIEHNUS, TOIMYCKaeT OIUOKH IIPU UX (POPMYIMPOBKE; HE UCTIONB3YET B KAUECTBE
JI0Ka3aTeIbCTBA BBIBOIBI U 0000IICHNS 13 HAOIIOICHH, ONTBITOB MJIH JOITYCKAaeT OMIMOKH PU MX U3JI0KEHUH; TAET HEUETKNE ONPEIeICHUs TTOHATHIA.
3. HcneIThIBaeT 3aTpyIHEHMs B IPUMEHEHUH 3HAHUH, HEOOXOIUMBIX Ul PELICHUs 3a7a4 pa3IMYHbIX TUIIOB, IPAKTUYECKUX 3aJaHU; IpU OObSICHEH N
KOHKPETHBIX SIBJICHUH HA OCHOBE TEOPUH U 3aKOHOB; OTBEYAET HEIOJHO HAa BOIIPOCHI YUUTEIS UM BOCIIPOU3BOJIUT COJIEPIKaHUE TEKCTA Y4eOHUKA, HO
HE/I0CTaTOYHO IIOHUMAET OT/EJIbHbIE MOJ0XKEHNU S, UMEIOLINE Ba)KHOE 3HAYEHHUE B 3TOM TEKCTE, JIOIyCKas OJIHY-/BE IpyOble OIINOKY.

O1eHKa «2)» CTaBUTCS, €CIM YICHHUK:

1. He ycBauBaeT u He pacKpbIBa€T OCHOBHOE COJIepKaHUE MaTepHalla; HEe 3HACT WJIK HE MOHUMAET 3HAUUTENbHYIO YacTh IPOrPaMMHOTO MaTepuasa B
npezeliax MOCTaBICHHBIX BOIIPOCOB; HE JIEIAaeT BHIBOJIOB U 000OIICHHMIA.

2. Nmeer cnabo copMupoOBaHHBIC U HEMIOJIHBIC 3HAHUS, HE YMEET MPUMEHSTh UX MIPH PEIICHUH KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3a/IaHUN TI0 00pasiry.
3. Ilpu oTBeTe Ha OJIMH BOMPOC JOIMycKaeT Oosiee IBYyX IpyObIX OMIMOOK, KOTOPhIE HE MOKET UCIPABUTD JIaXkKe MPU MOMOIIN YIUTEIS.

IIpumeuanue. Ilpn OKOHYaHUU YCTHOTO OTBETA y4alllerocs eAaroroM Aa€Tcsi KpaTKUi aHaJIu3 OTBETA, 0ObSBIAETCS MOTUBUPOBAaHHAS OLIEHKA, BO3MOXKHO
IIPUBJICYCHUE IPYTUX yJALIUXCS JJIA aHAJIU3a OTBETA.

Kputepun u HOpMBbI OLICHKHU 3HAHUI U YMEHUN 00y4aroIUXCsl 32 CAMOCTOATEIbHbIE TUCbMEHHBIE M KOHTPOJIbHBIE Pa0OTHI.
Onenka «5» CTaBUTCS, €CJIU YYCHUK:

1. Brmmonnser paboTy 6e3 ommboK U /uinn/ JomycKaeT He 0oJiee OJHOro HEeAoUYETa.
2. CobmomaeT KyabTypy MMCbMEHHOW pedn; paBmiia opOopMIICHUS TUCBMEHHBIX padoT.

Orenka «4» cTaBUTCS, €CIU YUCHUK:

1. BrimonHsieT MUCEMEHHYIO0 paboTy MOJIHOCTHIO, HO JOMYCKAaeT B Hel He Oosiee 0JHON Herpy0oii omuOKH U OJJTHOTO HeJouéTa v /unu/ He 0olee AByX
HEJ04YETOB.

2. CobmomaeT KyabTypy MMCbMEHHON peuu, mpaBuiia ohopMIIeHUS MUCbMEHHBIX paboT, HO -I0MycKaeT HeOOIbIINe TOMAPKU MTPH BEIEHUU 3aITUCEH.

OreHka «3» CTaBUTCS, €CIU YUCHUK:

1. TIpaBUIBHO BBHIMOJIHSAET HE MEHEE TIOJIOBUHBI PA0OTHI.

2. Jlomyckaer He Gojee ABYX rpyObIX olIMOOK, UK He OoJiee 0HOM rpy0oii, oTHON HerpyOoi oIMOKK M OHOTO HEeA04ETa, UK He OoJiee TpEX
HerpyObIX OINOOK, UM OJHON HEerpyOoi omMOKH U TPEX HETOUETOB, UM MPU OTCYTCTBUH OHMIMOOK, HO NP HAJMYUU MSATH HETOYETOB.

3. Jlomyckaer He3HAUUTENbHOE HECOOIOAEHNE OCHOBHBIX HOPM KYJIBTYPbl MUCbMEHHON pPeyH, MPpaBUi 0(OpMIICHHS MUCbMEHHBIX padoT.

OneHka «2» CTaBUTCS, €CJIU YYCHUK:

1. TIpaBuIbHO BHIOJHSET MEHEE IOJOBUHBI TUCHbMEHHON PaOOTHI.

2. Jlomyckaet ynciao omMOOK M HE0UETOB, IPEBOCXOIAIIEEe HOPMY, ITPU KOTOPOM MOXKET OBITh BHICTAaBIIEHA OlleHKa "3".

3. JlommyckaeTt 3HaUHTEIBHOE HECOOIIOICHIE OCHOBHBIX HOPM KYJIBTYpPhI TUCHbMEHHOW pedH, MpaBml 0hOpMIICHHUST TUCBEMEHHBIX padoT.




Ilpumeyanue. YUutenb UMeET MPaBO MMOCTABUTh YUCHUKY OLIEHKY BBIIIE TOM, KOTOpasi MpelycCMOTPEHa HOpMaMHu, €ClTi UM paboTa BBIIOJIHEHA B
OpPUTHHAIILHOM BapUAHTE; OIICHKU C aHATTU30M padOT AOBOISTCS IO CBEJICHUS yUaIIUXCs, KaK MIPABIIIO, HA MOCIEAYIONEM YPOKE; MPeayCcMaTpUBaeTCs
paboTa HaJ oMOKaMU M YCTpaHEHHUE MPOoOeIoB B 3HAHUSAX U YMEHUIX YUYCHUKOB.

OreHKa BBIMOTHEHUS TECTOBBIX 33aHUM.

3anmanus ¢ BBIOOPOM OTBETA (3aKPBITBINA TECT), 3aJaHUS «IOMOJIHUTE TMPEUI0KESHHIEY (OTKPBITHIA TECT) OIICHUBACTCS B OJHMH U JBa Oasuia
COOTBETCTBEHHO.

Kputepun o1ieHOK: BBICOKHH YpOBEHB - «5»: 85 - 100 % oT obmiero uncna 0anioB; MOBBIIICHHBIA yPOBEHB - «4»: 70 - 84 %; 6a30BbIi ypOBEHB -
«3»: 50 - 69 %; noHMKEHHBIN YpoBeHb - «2»: 30 - 49%; Hu3Ku ypoBeHs - «1»: menee 30%.

Kputepun u HOpMBI OLIEHKH 3HAHUHM U yMEHUN 00ydaroluxcs 3a MpakTudeckue u JabopaTopHbie paboThI.
O1eHKa «5» CTaBUTCS, €CIIH:
1. TlpaBubHOI CaMOCTOSTENBHO ONPEAETSeT 1IeNb JaHHBIX PadOoT; BBHIIOIHAET pabOTy B MOJIHOM 00BEME ¢ OO0 IEeHIEM HEOOX0AUMOit
MOCJIEI0BATEILHOCTH MIPOBEICHUS ONBITOB, U3MEPECHHUIA.
2. CaMOCTOSITENBbHO, PAallMOHAIIEHO BHIOMPAET M TOTOBUT JJISL BBIMOJIHEHHS paboT HEOOX0oArUMOe 000pyI0BaHUE; MPOBOIUT JaHHbIE PAOOTHI B YCIOBUSX,
00eCTIeUNBAOIINX TIOTyYeHHE Han0oJiee TOYHBIX PE3YIIbTATOB.
3. I'paMOTHO, JJOTUYHO OIMKUCHIBAET XOJ MPAKTUUECKUX (J1a00paTOPHBIX) padOT, MPABHIBLHO (OPMYIUPYET BHIBOABL; TOUHO U AKKYpPATHO BBHITIOJTHSIET BCE
3armucH, TaOJIUIIbI, PUCYHKH, YSPTEIKH, TPaQUKH, BEIYUCIICHUS.
4. TIposiBnsieT OpraHU3allMOHHO-TPYAOBBIE YMEHUS: MOAIEPKUBAET YUCTOTY paboyero Mecta, MopsAI0K Ha CTOJIe, IKOHOMHO PacXoAyeT MaTepHaIbl;
COOJTFOTaeT IIPaBMIIa TEXHUKH O0€30MACHOCTH IPH BBITOJIHCHUU PadoT.

Orenka «4» cTaBUTCS, €CIU YUCHUK:

1. BrinmonHseT mpakTHYECKYIO (JIabopaTOpHYI0) paboTy MOTHOCTHIO B COOTBETCTBUU C TPEOOBAaHUSAMHU MPHU OLIEHWBAHUU Pe3yabTaToB Ha "S", HO
JIOTTYCKaeT B BBIYUCIICHUSAX, U3MEPEHHUSX JIBa — TPHU HEJOUETA UM OJJHY HEerpyOyro OIIMOKY U OIUH HEJOYET.

2. Ilpu opopmienun paboT 10MycKaeT HETOYHOCTH B ONMKMCAHUU XO/a JEHCTBHI; 1efaeT HEMOIHbIE BBIBOIBI MPU 0000IIEHUH.

OreHka «3» cTaBUTCS, €CIU YUYCHUK:

1. IlpaBuibHO BHINONHAET paboTy He MeHee, ueM Ha 50%, oHaKo 00bEM BBITIOIHEHHONW YacTH TaKOB, YTO ITO3BOJISET MOIYYUTh BEPHBIE PE3YyIbTaThl U
ClleNaTh BBIBO/BI 10 OCHOBHBIM, IPUHIUIHAATIBHBIM BaXKHBIM 3a]1auaM paOOThI.

2. TlopOupaeT obopynoBaHHe, MaTepHual, HAYMHACT PadOTy € TIOMOIIBIO YUUTEJIS; HITH B XOJIe TIPOBEJCHNS U3MEPEHUH, BEIYMCIICHUH, HAOII0IeHU I
JIOMyCKaeT OMMOKH, HETOYHO (POPMYIHPYET BBIBOBI, 0000IICHNUS.

3. TIpoBoauT paboOTy B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO IPUBOJUT K TTOIYYSHHIO PE3YIBTATOB C OOIBITUMHE MTOTPEITHOCTSIMH;, WIIA B OTYETE JIOITYCKAET B
o011eit coKHOCTH He OoJiee IByX OLIMOOK (B 3aMUCAX YHCEN, Pe3yJIbTaTOB U3MEPEHUH, BBIYMCIEHUHN, COCTaBICHUN TpapHUKOB, TAOINII, CXEM U T.1I.), HE
MUMEOIINX JUTS JAHHOW PaOOThI MPUHITUITHAIHLHOTO 3HAUSHISI, HO TTOBITUSBIINX HA PE3YJbTAT BHITIOJTHEHUSI.

4. Jlomyckaet rpy0yro OIMOKY B XO/1€ BBIIOJIHEHHS paOOThI: B 00BACHEHUH, B 0(OPMIICHUH, B COOJIIOJICHUN TIPAaBUIJI TEXHUKU 0€30MaCHOCTH, KOTOPYIO
YUEHHK HCIIPABIISET 110 TPEOOBAHUIO YUUTEIIS.




O1eHKa «2)» CTaBUTCS, €CIH YUCHUK.

1. He onpenenser caMOCTOSITENIBHO 1eNb Pa0OTHI, HE MOKET 0€3 IOMOIIN YYUTEIIS TOJATOTOBUTH COOTBETCTBYIOIIEE 000PYI0BAHHUE; BBIIIOIHIET PabOTy HE
MTOJTHOCTBIO, K 00BEM BBITIOJTHEHHON YaCcTH HE MO3BOJISET CACNIATh MPABUIbHBIC BHIBOJIBI.

2. Jlomyckaer aBe u 6osiee rpyOble OMMOKHU B X0/ paboT, KOTOPbIE HE MOXKET UCIIPABUTh 10 TPEOOBAHUIO NIE1arora; Wi MPOU3BOJUT U3MEPEHUS,
BBIYHMCIICHHS, HAOJIIOICHNS HEBEPHO.

Kputepun n HOpMBbI OLICHKH 3HAHUI U YMEHUM 00ydaromuxcs 3a HabJIoJeHHeM 00bEKTOB.

OneHKa «5» CTaBUTCS, €CJIN YYCHHUK:

1. TlpaBuaBHO MIPOBOAMT HAOIIIOICHUE TIO 3aJaHUIO YIUTEIIS.

2. BeizensieT cyliecTBeHHbIE IPU3HAKK Y HA0II01aeMOro 00BEeKTa, Mpoliecca.

3. I'pamoTHO, TOTUYHO ODOPMIISET pe3yIbTaThl CBOMX HAOJIOICHHMIA, eaeT 0000IICHS, BBIBOJIBI.

OreHka «4» cTaBUTCS, €CJIM YYCHHUK:

1. TIpaBUIBHO IPOBOIUT HAOJFOJACHUE 10 3aIaHUIO YUUTEIIS.

2. JlomyckaeT HETOYHOCTH B X0/ HAOIIOACHUIA: TIPH BBIJCIICHUN CYIICCTBCHHBIX MPU3HAKOB y HA0JIFO1aeMOT0 00BEKTa, ITPOIIecca Ha3bIBACT
BTOPOCTETICHHBIE.

3. HeOpexxHO Wi HETOYHO 0OPMITSIET Pe3yIbTaThl HAOIOICHUH.

Onenka «3» CTaBUTCS, €CJIU YYCHUK:

1. JlomyckaeT oJHy-/1Be IpyOble OIIMOKH WJIM HETOUHOCTHU B MPOBEJCHUN HAOIIOIEHUH 0 3a/IJaHUIO YUUTEs.

2. Ilpu BbIIETICHNN CYIIECTBEHHBIX MTPU3HAKOB Y HAOII01aeMOTr0 00BEKTa, TPoIlecca Ha3bIBACT JIUIIb HEKOTOPHIC U3 HUX.
3. Jomyckaet oHy-/ABe rpyOble OIIMOKH B OPOPMIICHUN PE3YJIbTAaTOB, HAOIIOIEHUH 1 BBIBO/IOB.

OrneHKa «2» CTaBUTCS, €CJIM YUYCHHUK:

1. JomyckaeT Tpu-yeThipe TpyObie OMMOKHN B TPOBEICHUN HAOIIOICHUH TI0 3aJaHUI0 YUUTETIS.

2. HenpaBunbHO BBIACISAET MPU3HAKU HAOIIOgaeMOro o0beKTa, mporiecca.

3. Jlomyckaet TpH-4eThIpe rpyOble OMUOKH B 0hOPMIIECHUH Pe3yIbTaTOB HAOIOICHUH 1 BHIBOIOB.

Ipumeyanue. OUEHKU C aHATU30M YMEHHI U HaBBIKOB MPOBOJIUTEH HAOIIOACHUS TOBOAATCS A0 CBEACHMSI yUalIUXcs, KaK MpaBuiio, Ha MOCIeAyIOeM
YPOKE, IOCIIE C1ayu OTUYETA.

OOmas knaccudukanus ouroOoK.

[Ipu ouleHke 3HAHMI, yMEHHI, HABBIKOB CIIE1yeT yUYUTHIBATh Bce OMIMOKM (TpyOble U HerpyObie), He10UETHI B COOTBETCTBHH C BO3PACTOM
yUalmxcs.



Tpybvivmu cuumaromest owubdKuy:
HE3HAHKE ONPE/IEICHUsT OCHOBHBIX MOHATHH, 3aKOHOB, IIPABUJI, OCHOBHBIX IOJI0XEHUH, TCOPUH, HE3HAHKE (HOPMYIT, OOIIECTTPHHATHIX CHMBOJIOB

0003HaYCHHI BCJIMYMH, CIUHHUILl UX U3MCPCHU, HanMMEHOBAHHI 3THX CANHUIIL,

HEYMEHHUE BBIIETUTH B OTBETE IJI1aBHOE; 0000IINUTh Pe3yIbTaThl U3yUEHUS;

HEYMCHHE TPUMCHHUTD 3HAHUS JUTSl PEIICHUS 3a/1a4, OOBICHEHUS SIBJICHHS,

HEYMEHHE YUTATh U CTPOUTH IPaQUKH, IPUHIUITHAIEHBIE CXEMBbI;

HEYMEHHE MOATOTOBUTH YCTAHOBKY MJIH JJAOOpATOpHOE 000pYI0OBAHUE, IPOBECTH OTIBIT, HAOIIOACHHE, CIeTaTh HEOOXOUMBIC PACUEThI UITH

HCIIOJIB30BATh IMOJTYYCHHBIC TaHHBIC JIs1 BBIBOIOB,

HEYMEHHE T0JIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM, CIIPABOYHHKOM;
HapylIeHHE TeXHUKH 0€30MacHOCTH, HEOpEKHOE OTHOILIIEHUE K 000pyI0BaHUIO, TpUbopam, MaTepraiam.

K Hezpybuiv omuocames ouwuOKu:
HETOYHOCTH (DOPMYIIMPOBOK, ONIPE/ICIICHUI, IOHATHUN, 3aKOHOB, TEOPUH, BRI3BAaHHAS HETIOJITHOTOW 0XBaTa OCHOBHBIX IIPU3HAKOB OMPEIEISIEMOTO

MOHATHUS WUJIH 3aMeHOM 1-3 U3 3THUX IIPHU3HAKOB BTOPOCTCIICHHBIMU

OIIUOKY MPU CHATUM MMOKA3aHUN C U3MEPUTEIBHBIX MPUOOPOB, HE CBA3AHHBIC C OMPEICTICHUEM IIEHBI JICJICHUS [IKAJIbI;

OLIMOKY, BBI3BAaHHBIE HECOOIIIOICHUEM YCIIOBHI MPOBEICHNUS OIbITa, HAOMIOACHUS, YCIOBHM paboThl prbdopa, 000pynoBaHUS;

OIMOKY B YCIOBHBIX 0003HAYCHHAX HA CXeMaX, HETOUYHOCTh Ipaduka;

HEpalMOHAIBHBIN METO PEIICHUS 3a/1a4H, BHITIOJTHEHUS YaCTH MPAKTUYECKOM paboThl, HEAOCTATOYHO MPOyMAHHBIH IJIaH YCTHOTO OTBETa

(HapymeHI/Ie JIOTUKH HU3JI0KCHUA, TOAMCHA OTACIIbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTCHCHHI)IMI/I);

HEepalMOHAIbHBIE METOABI PA0OTHI CO CIIPABOYHOMN JIUTEPATYPOIt;
HEYMEHUE PelliaTh 3a/1a4u, BBIIOJIHATH 3aJaHus B 0011IeM BH/IE.

Heodouémam u saensaomes:
HepalMOHAIbHBIE MPUEMBI BEIYUCICHUH U TPe0Opa30BaHUM, BHIMIOJTHEHUS OTBITOB, HAOMIOICHUH, MPAKTUYECKUX 3a/1aHU;
apru(pMETUYECKHUE OITMOKN B BHIYUCIICHHSIX,
HeOpeXHOe BBIMIOJTHEHHE 3aMKceil, YepTexei, cxeM, rpaduKoB, TaOIHII,
opdorpadudeckre u MyHKTyaI[MOHHBIE OITHOKH.

OneHka npoexTa.

Beicokuit yposeHb - OTmeTKa «5»

1. HpaBI/IHBHO IOHATHI TECJIb, 3aa4YU BBITTOJHCHHA IMIPOCKTA.

2. CobmroieHa TEXHOJIOT S UCTIOIHEHUS IPOEKTA, BBIIEPKaHbl COOTBETCTBYIOIIUE JTAlIbI.
3. [IpoekT oopmIiIeH B COOTBETCTBUU C TPEOOBAHUSMHU.

4. ITposiBNEeHBI TBOPUYECTBO, MHUIIMATHBA.

5. HpeHLﬂBHeHHBIﬁ MPOAYKT ACATCIIBHOCTU OTIINYACTCA BBICOKUM KAa4€CTBOM UCIIOJIHCHUS,
COOTBETCTBYET 3as1BJIEHHON TEME.

[ToBbieHHBIN ypoBEeHb - OTMETKA «4»



1. IIpaBMIJIBHO TIOHSATHI LIEJb, 3a/1a4H BBIIIOJIHEHUS IPOEKTA.
2. CobnrofeHa TEXHOJIOT U UCTIOIHEHUS IPOEKTa, TAllbl, HO JOMYIIEHb! HE3HAYUTEIbHbIE OINOKH,
HETOYHOCTHU B O(hOpMIICHHUH.
3. IIposiBiI€HO TBOPYECTBO.
4. IlpenbsBaeHHBIA IPOAYKT AEATEIBHOCTH OTIIMYAETCS BBICOKUM Ka4yeCTBOM MCIIOJHEHUS,
COOTBETCTBYET 3asIBJICHHON TEME.

ba3zoBblit ypoBenb - OT™meTka «3»
1. IlpaBuIbHO MOHATHI L1€Jb, 33]Ja4U BBIIIOJHEHUS IPOCKTA.
2. CobmroieHa TEXHOJIOT U BBIIOJIHEHHS TPOEKTa, HO UMEIOTCS 1-2 ommOKy B 3Tanax miv B
o(OpMIICHUH.
3. CaMOCTOATENBHOCTD IPOSIBICHA HA HEAOCTATOYHOM YPOBHE.

Huskuii yposens - OTmeTka «2»
[IpoeKT He BBINOIHEH WU HE 3aBEPIICH.









