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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma no yue6HOMY mipeameTy "buonorus" (nanee - OMOI0THS) HA YPOBHE CPEIHETO
obmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOTo 3aKkoHa OT 29.12.2012 Ne 273-D3
«0O06 ob6pazoanuu B Poccuiickoit deneparuny, ®I'OC COO, KoHuenuun npenogaBaHus
yueOHOTo npenMeTa «bHoaorus 1 OCHOBHBIX MOJIOKEHHH (heaepabHON pabodel mporpaMMel
BOCIUTAHHUS.

Yuebuslit npenmet «buonorusy yriyoiaéuanoro ypoBHs usydenus (10—11 xmaccsl) aBuseTcs
OJIHUM U3 KOMIIOHEHTOB MpeaMeTHON o0nactu «EcTtecTBeHHO-HayuHbIe TpeaAMeTh». CoraacHo
nonoxeausmM @I'OC COO npoduibHble yueOHbIE TPEIMETHI, H3ydaeMble Ha YTITyOJIEHHOM
YPOBHE, ABJISIOTCS crtocoOoM auddepeHnnannu o0ydeHus Ha YpOBHE CPEIHETO 00IIEero
00pa30BaHus U MPU3BAHbI 00ECTICUYUTH MPEEMCTBEHHOCTh MEXK/1y OCHOBHBIM OOIIUM, CPETHUM
o0IMM, cpelHUM MpodeccuoHaNbHBIM U BBHICIIUM 00pa3zoBaHueM. B To jxe Bpems Kax/blil u3
ATHUX Y4E€OHBIX IPEIMETOB JIOJIKEH OBITHh OPUEHTHPOBAH HA MPUOPUTETHOE PEILICHHUE
00pa3oBaTeNbHbIX, BOCIUTATEIbHBIX U PAa3BUBAOIIUX 3a/1a4, CBSI3aHHBIX C MpodopreHTanuen
00y4aroluXcsl U CTUMYJIMPOBAHUEM HHTEPECa K KOHKPETHON 001acTh HAyYHOr'O 3HAHMS,
CBSI3aHHOTO ¢ OMOJIOTHEeH, MEIUIIUHOM, SKOJIOTHEH, ICUXOJIOTHEel, CHOPTOM MIIH BOGHHBIM
JIEJIOM.

[Tporpamma no yue6HOMY mpeamety "buonorus" na€r npeacraBieHue o 1EIU U 3a7a49ax
u3ydeHus yueOHoro npenmMeTa «buosnorus» Ha yriyOn€HHOM ypOBHE, OTIpEeisieT 00s3aTeNIbHOE
(MHBapUaHTHOE) MPEIMETHOE COJIEP>KaHUE, €r0 CTPYKTYPUPOBAHKE T10 pa3/ieiaM U TeMam,
pacrpeneneHue 1o Kiaccam, peKOMEHIyeT TOCIeI0BATEIbHOCTD U3YUEHHs yUeOHOTO MaTepraa
C Y4ETOM MEXIMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOTHKH y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEH o0yUaronuxcs. B mporpaMme 1o OMOJIOTHU peaarn30BaH MPUHITUTT
MPEEMCTBEHHOCTH C U3Y4Y€HHEM OMOJIOTUH Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus,
Oyarogaps yeMy IpocMaTpUBAETCS HAIIPABJIEHHOCTh Ha MOCIEAYIOIIEEe pa3BUTHE
OMOJIOTUYECKHUX 3HAHUN, OPHEHTUPOBAHHBIX Ha ((OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBIIUICHUS, IPEICTABICHUH O 3JI0pOBOM 00pase )KU3HH, Ha
BOCIIUTaHHE OEPEKHOTO OTHOILIEHHSI K OKpY’Karolle mpupoJHoi cpene. B nmporpamme o
OMOJIOTUM TaK)KE MTOKa3aHbl BO3MOXHOCTU y4yeOHOro npeameta «bruonorus» B peanuzanuu
tpeboBanuit PI'OC COO K mIaHupyeMbIM JTUUHOCTHBIM, METAIIPEAMETHBIM U NPEIMETHBIM
pe3ynbraraM o0yueHus: 1 B GOPMUPOBAHUN OCHOBHBIX BUJIOB yUeOHO-I103HABATEIbHON
JeSITeIbHOCTH 00YUaIOIMIUXCsl [0 OCBOEHHUIO COIEP)KaHUsl OMOJIOTHYECKOro 00pa3oBaHus Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYueOHblit npeamMeT «buosorus» Ha ypoBHE CpeHero oouiero o0pa3oBaHus 3aBepiiaeT
Ouonoruueckoe oOpa3oBaHHE B IIKOJIE U OPUEHTHPOBAH HA PaCIIMPEHHE U YIiIyOJieHne 3HaHUI
00yyaroImuxcst 0 >KUBOW NPUPOE, OCHOBAX MOJIEKYJIIPHON M KJIETOYHOI OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUH Pa3BUTUS, TEHETUKH, CEJIEKLIUN, OMOTEXHOJIOTUH, SBOJIOLHUOHHOTO
YUEHUS U KOJIOTHH.

N3yuenue yuebHOro npenmera «brosiorus» Ha yriiy0JieHHOM YpOBHE OPUEHTUPOBAHO Ha
MOJArOTOBKY 00YYaIOIUXCs K OCIEAYIONIEMY MOTY4EeHUI0 OMOJIOTHYECKOro 00pa3oBaHus B
By3aX U OpraHU3alusX CpelHero npodeccuoHaabHOro oopazoBanus. OCHOBY €ro coaepKaHHs
COCTaBJIIET CUCTEMa OMOJOTMUYECKUX 3HAHHUM, TOJTYUYEHHBIX PH U3YYEHUHU 00YJaIOLMMHUCS
COOTBETCTBYIOIIMX CUCTEMAaTHUYECKUX pa3esioB OMOJIOTUH HAa YPOBHE OCHOBHOT'O OOIIET0
oOpa3oBanus, B 1011 kmaccax 3TH 3HaHUS MOITYyYatoT pa3BUTHE. Tak, pacCIIMPEHbl U YITyOIeHbl
OMOJOrHYecKIe 3HAaHUSI O PaCTEHUSIX, dKUBOTHBIX, TpHOax, OaKTepusIX, OpraHU3Me YeloBeKa,
OOIINX 3aKOHOMEPHOCTSIX KU3HHU, JOTOTHUTEILHO BKIIFOYEHBI OMOJIOTHUECKUE CBEICHUS
MPUKIIATHOTO U MTOMCKOBOIO XapaKTepa, KOTOPble MOKHO MUCIOJIB30BaTh KaKk OPUEHTUPBI IS
HoCJIeayIONEero Bpioopa npodeccuu. BozMokHa Takke HHTErpamus OMOJI0rnYecKUX 3HAaHUH C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, TIOJTy4YEHHBIMU O0YUYaIOIIMMUCS TIPU U3YYEHUU (DUZUKH, XUMUH,
reorpauu U MaTeMaTHKH.



CtpyKTypa nporpaMMsl 1o yaeOHOMYy nipenmMety "buosiorus” oTpakaer CHCTEMHO-YPOBHEBBIN U
HBOJIIOIIMOHHBIN MOAXO0/IbI K U3y4eHHIO Onosoruu. CorimacHo UM, U3y4aroTcsi CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTE€PHbIE JUIs )KUBBIX CUCTEM PAa3HOT'O YPOBHS OpraHM3alllii, BOJIIOLUN
OpPraHU4eCcKOTo MUpa Ha 3emiie, COXpaHEeHHUs! OMOJIOTHYECKOT0 pa3HooOpa3usl mianeTsl. Tak, B
10 xyacce U3y4aroTCsi OCHOBBI MOJIEKYJIIPHOM M KIIETOYHOM OMOJI0rUH, SMOPUOJIOTUH U
OMOJIOTHHU Pa3BUTHS, TCHETUKHU M CEJIEKIINU, OMOTEXHOJIOTUU U CHHTETHYECKOM OMOI0THy,
aKTyalIM3UPYIOTCs 3HAaHUS 00ydaroLIUXcsl 10 O0TaHUKE, 300JI0TUHU, aHATOMHH, (PU3NOJIOTHH
yenoBeka. B 11 kiacce n3y4aroTcst 3BOIIOIMOHHOE YUEHHE, OCHOBBI 3KOJIOTMH U YYEHHUE O
ouocdepe.

VYueOHblit mpeaMeT «bruonorusy npu3BaH 00eCIeYNTh OCBOSHHE 00yYarOIIUMUCS
OMOJIOTNMYECKUX TEOPUI U 3aKOHOB, U/IeH, IPUHLIMIIOB U MPABUJI, JIEXKALIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTHHBI MUPA, 3HAHUH O CTPOCHUH, MHOTO00pa3nu 1
0COOEHHOCTSX KJIETKH, OpraHU3Ma, MOMYJIALNU, OMOLIEHO03a, IKOCUCTEMBI, O BBIIAIOIIUXCS
HAYYHBIX JOCTIKEHHSIX, COBPEMEHHBIX UCCIIETOBAHMIX B OMOIOTUH, TPHUKIIAJIHBIX acTIeKTax
Ouosnornyeckux 3HaHui. /g pa3BUTHA U OAJIEpKAHUS UHTEepeca 00yJaroIuXcst K OMOI0run
Hapsily CO 3HAYUTEIbHBIM 00bEMOM TEOPETUYECKOT0 MaTepHalia B COJEpKaHUU IPOrpaMMBbl 110
OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEN CTaHOBIICHUS U PA3BUTUS TOW MM MHON
o0acTi OMOJIOTHH, BKJIAIOM OT€YECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEHICHUE BaKHEHIIINX
OMOJIOTHYECKUX U HKOJIOTHUECKUX MTPOOIIEM.

Llens n3yuenus yueObHoro npenmera «buonorus» Ha yriry0JaéHHOM ypOBHE — OBJIa/ICHHUE
00y4aroIUMUCs 3HAHUSAMH O CTPYKTYPHO-() YHKIIMOHAJILHOW OpraHU3aI|H KHUBBIX CUCTEM
pa3HOro paHra U MPUOOPETeHHE YMEHUI HCIOIB30BATh 3TH 3HAHUS B (HOPMUPOBAHHH MHTEpeEca
K olpesieN€HHON 001acTi npodecCHOHaIbHON AeATeNbHOCTH, CBSI3aHHOM ¢ Ouosiorueit, i K
BEIOOpPY y4eOHOTO 3aBEICHUS IS TPOJOHKCHUS OMOJIOTHIECKOr0 00pa3oBaHusl.

JocTikenue nenu u3ydeHus yueoHoro npeamera «buonorus» Ha yriryO0Ja€HHOM ypoBHE
oOecrnieunBaeTcs peIIeHUEM CIEAYIOMUX 3a1au:

OCBOCHME 00YYarOIUMUCS CUCTEMbI OMOJIOrMUECKUX 3HAHUM: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUsIX, KOHLEMIUAX, TUI0TE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MpaBUjIax, COCTABIISIOLINX
COBPEMEHHYIO €CTECTBEHHO-HAYyYHYIO KapTUHY MUPA; O CTPOEHUH, MHOT000pa3nu 1
OCOOEHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKA, OpTraHU3M, IMOMYJIAIHS, BU, OMOT€OLIEHO3,
6uocdepa); 0 BHLAAIOLINXCSA OTKPBITHAX U COBPEMEHHBIX UCCIIEIOBAaHUAX B OMOJIOTUH;
03HAaKOMJIEHHE O0YUaIOIUXCsl ¢ METOJaMU TIO3HAHUS KUBOM MPUPOABI: UCCIEA0BATEIBCKUMU
METOaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM U KJIETOUHOW OMOJIOTHUH, SMOPHOIOTHH U
OMOJIOTUY Pa3BUTHSL, TEHETUKH U CEJIEKIINH, OMOTEXHOJIOTHH U CHHTETUYECKON OMOJIOruu,
[aJICOHTOJIOTHH, SKOJIOTHH); METO/IaMU CaMOCTOSITEIILHOTO MIPOBEICHHS OMOIOTHYECKHX
MCCJIEIOBaHM B JIa0OpAaTOpPUU U B IpHUpo/e (HaOII0IeHNe, U3MEpPEHNe, IKCIIEPUMEHT,
MOJICTUPOBAHHKE);

OBJIaJIcHHE 00YYarOIMMHCS YMEHUSIMH: CAMOCTOATEIBHO HaXOUTh, aHATU3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHUECKYIO0 HH(OPMAIIHIO; TT0JIb30BAaThCS OMOJIOrMYECKON TEPMUHOJIOTHEHN U
CUMBOJIMKOM; YyCTaHABIMBATh CBSI3b MEX/1Y pa3BUTHEM OMOJIOTUU U COLUAIBHO-
HKOHOMHUYECKUMH U IKOJIOTMYECKUMHU MTPOOJIeMaMH 4eJI0BEYECTBA; OLIEHUBATh MTOCIIEICTBUS
CBOEH JIeATEILHOCTH 110 OTHOILIEHUIO K OKpYXKarolle MpupoaHoi cpeie, COOCTBEHHOMY
3JI0POBBIO U 3/IOPOBBIO OKPY’KAIOIIMX JIFO/IEH; 000CHOBBIBATH M COONIIOIATh MEPHI
npoUIaKTUKN MH(EKIIMOHHBIX 3a00J1€BaHMi, TpaBuiia OBEIEHUS B IPUPOJIE U 0OecTieueHus
6€30MaCHOCTH COOCTBEHHOM KU3HEAEATEIIbHOCTH B UPE3BBIYAWHBIX CUTYaLUSAX IPUPOJHOTO U
TEXHOT€HHOI'O XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbIE OTKPBITUS B 001acTH
OHOJIOTHH;

pa3BUTHE y 00Yy4aIOIIUXCSl MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH B IpoIiecce
3HAKOMCTBA C BBIJJAIOIIUMHUCS OTKPBITUSAMU M COBPEMEHHBIMH HUCCIIEOBAaHUSAMH B OMOJIOTHH,
pelaeMbIMH €10 Mpo0IeMaMH, METOI0JIOTHEN OHOJIOTHYECKOr0 NCCIIEIOBaHMS, TPOBEICHUS
HKCIEPUMEHTAIBHBIX HCCIIeIOBAaHUH), pelIeH!s] OMOJIOTHUECKUX 3aj1ay, MO/ICTMPOBAHUS
O1OJ0rN4YecKrX 00BEKTOB U MPOLIECCOB;



BOCIHUTAHNE Yy 00YYarOIIMUXCS [IEHHOCTHOTO OTHOLIEHHMSI K KMUBOM MPUPOJIE B LIETIOM U K
OTJENBHBIM €€ 00BEKTaM U SBJICHUSAM; (POPMHUPOBAHUE FKOJIOTUUECKOM, FTeHETHUECKOM
rPaMOTHOCTH, O0IIeH KyJIbTYpbI IOBECHUS B IPUPO/JIC; MHTETPALIMH €CTECTBEHHO-HAYYHBIX
3HAHUMH;

nproOpeTeHre 00yJaroIMMUCS KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOIOTIOIb30BAHUH
(cobOmroieHue paBUI MOBEJICHUS B TIPUPO/IE, OXPaHBI BUIOB, SKOCUCTEM, Orochepsl),
COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBBS OKPYKAIOIIUX JIt0/IeH (COOI0IeHUsI Mep
npodunakTUku 3a00sIeBaHni, oOecrieueHrue 0€30MaCHOCTH KHU3HEACSITEITLHOCTH B
Ype3BhIYAITHBIX CUTYAIUSIX IPUPOJIHOTO U TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE UCIIOJIb30BaHUS
OMOJOrNYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3/IaHH€ YCIIOBHH JIJIs1 0OCO3HAHHOTO BHIOOpA 00YYarOIIUMHUCSA WHIANBUAYAIbHON
00pa3oBaTeNbHON TPAEKTOPHH, CLIOCOOCTBYIOIIEH OCIEAYIOMEMY TPO(ecCHOHATHHOMY
CaMOONPEIEICHNIO, B COOTBETCTBUHU C MH/IMBUIyalIbHBIMH HHTEPECAMU U OTPEOHOCTSIMU
peruoxa.

O611ee yncIo 4YacoB, OTBEICHHBIX Ha U3y4eHHE OMOJIOTUU Ha YIiyOJIeHHOM YPOBHE CPEIHETO
oOuiero oopaszoBanus, cocrapiseT 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hezeno), B 11
kiacce — 102 yaca (3 yaca B HeneIn0).

OT60p OpraHu3anroHHBIX POPM, METOJIOB U CPEACTB OOYUICHHS OMOJIOTHH OCYIIECTBIISIETCS C
yuéToM crietn(UKH ero coep KaHus U HAIPaBIEHHOCTH Ha MPOJI0JKEHUE OUOIOTHYECKOTO
00pa3zoBaHus B OpraHU3AIMAX CPEIHErO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.
O0s3aTeNbHBIM YCIOBHEM MIPH 00YYEHUH OMOJIOTHUHU Ha YTIyOJIEHHOM yPOBHE SIBIISETCS
npoBe/ieHue 1a00paTOPHBIX U MPaKTHUECKUX padoT. Takxke ydacTre 00ydarommxcs B
BBIMIOJTHEHUH MTPOEKTHBIX U y4eOHO-UCCIIE0BATEIbCKUX padoOT, TEMAaTHKA KOTOPBIX
OIpPEAEIIAETCS YUYUTEIEM Ha OCHOBE UMEIOIMXCSl MATEPHAIbHO-TEXHUUECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COIEPKAHUE OBYYEHUSA

10 KJIACC

CopepxaHue porpaMMbl, BBIIIEIEHHOE KYPCUBOM, HE BXOJUT B IPOBEPKY rOCYAAPCTBEHHOM
utoroBoii arrectanuu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHast OMONIOTHs — KOMITJIEKCHas Hayka. KpaTkas uctopust pa3BuTHs OMOJIOTHU.
buonoruueckue Hayku U n3ydaemble UMM 1poOsemMbl. DyH1aMeHTanbHbIE, IPUKIAIHbIE U
MOUCKOBBIE HAYYHBIE UCCIIEIOBaHHS B OMOJIOTHH.

3HaueHue Onosiornu B (GOPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHbBI MHpA.
[Tpodeccun, csa3anHble ¢ 6uosnorueil. 3HadyeHre ONOIOTUH B MTPAKTUYECKOMN 1EATEIbHOCTH
YyeJloBeKa: MEUIMHE, CEIbCKOM XO035HCTBE, MPOMBIIIJIEHHOCTH, OXPaHe IPUPOIBI.
JleMoHCTpan U

[Moptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, V. 'apseii,

I'. Menpnens, B. U. Bepnanckui, U. I1. [1anos, Y. 1. Meunukos, H. 1. BaBunos, H.

B. Tumodeer-Pecorckuii, Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabmuiel U cxeMbl: «CBsI3b OMOJIOTUH C IPYTHUMH HayKaMuy, «CuctemMa OMOIOTHYECKUX HAYK.
Tema 2. JKuBble cucTeMbl U X U3yYeHUE

JKuBble cucTeMbl Kak mpeaMeT uzyueHust ouonoruu. CBoOMCTBa )KUBBIX CUCTEM: €UHCTBO
XUMHYECKOT'0 COCTaBa, AUCKPETHOCTD U LEIOCTHOCTD, CI0KHOCTD U YIOPSA0YEHHOCTh
CTPYKTYpPBbI, OTKPBITOCTh, CAMOOPTraHU3alllsl, CAMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTbD,
M3MEHYUBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHU3alMK )KUBBIX CUCTEM: MOJIEKYJIIPHBIHN, KJIE€TOUHBIN, TKAHEBbIH,
OpraHU3MEHHBIN, OMYJIALUOHHO-BUIOBON, IKOCUCTEMHBIN (OMOT€0IEeHOTUYECKHUH),
6uocdepusiit. [Iporeccsl, mpoucxoasiye B KUBbIX cucreMax. OCHOBHBIE PU3HAKHU SKUBOTO.
Kuznb kak ¢popma cyuiectBoBaHus Matepun. Hayku, n3ydaromniye »uBble CHCTEMbI Ha Pa3HbIX
YPOBHSIX opranuzanuu VMzyueHue ®HUBBIX CUCTEM. MeTo 1l OMOJIOTHYECKON HAyKH.
Habmroienue, nsmepenune, 3KCepuMEHT, cucTeMaTH3anus, Mmeraanains. [lonsatue o 3aBucuMoin




Y HEe3aBUCUMOM nepeMeHHou. [InanupoBanne sxcnepumenta. [locTaHoBKa M IPOBEPKA TUIIOTES.
Hynesas runoresa. [loastue BBIOOpPKH U €€ 10cTOBEpHOCTh. Pa30poc B OMOIOrMYECKUX JaHHBIX.
OneHkKa 10CTOBEPHOCTH MOIYUYEHHBIX Pe3yNbTaToOB. [I[pUUMHBI HCKaXXEHUs PE3YJIbTATOB
sKcrepuMeHTa. [loHaTHEe CTaTUCTUYECKOrO TECTA.

JemMoHCTpauMu

Tabmuiel U cxeMbl: «OCHOBHBIC TPU3HAKHU KU3HNY, «bHOIOrHYecKe cucTeMb», «CBolicTBa
JKUBOW MaTepum», «Y pOBHU OPraHU3aLUU KUBOU NPUPOAbD», «CTpOEHUE )KUBOTHOU KIIETKU»,
«TkaHM KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOT0 OpraHu3may, «buoreoneHnos»,
«buocdepay, «MeToIbl U3YUCHUS YKHUBOH TPUPOIBI».

OO6opynoBanue: 1abopaTtopHOe 000pYAOBAHUE JIJIsl TPOBEACHUS HAOIIOACHHH, U3MEPEHUH,
SKCHEPUMEHTOB.

IIpakTnyeckas padora «/crnonb3oBaHUE Pa3IUUYHBIX METO/I0B IIPU U3YYEHUH KUBBIX CUCTEM).
Tema 3. buonorus Kjierku

KreTka — cTpyKTypHO-(QYHKIIMOHATBHAS €IMHUIIA )KUBOTO. MICTOpHS OTKPBITUS KIIETKUA. PaOGOTHI
P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanu, M. llIneinen, P. Bupxos). OcHOoBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KJIETOYHOM TEOPUHU.

MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUN: MUKPOCKOIIHUA, XpoMaTorpadus,
aneKTpoope3, METOT MEUEHBIX aTOMOB, TU(GepeHITaTbHOe IeHTpU(yrupoBaHue,
KYJIbTUBHPOBAHUE KIECTOK. M3yuenue ghuxcuposanmuvix kiemox. IEKTPOHHAS

MUKpockonus. Kongokanvras mukpockonus. Bumanvnoe (npudicusnennoe) uzyuenue Kiemox.
JdeMoHcTpannn

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

Tabmuiel U cxeMbl: «CBETOBON MUKPOCKOI, «DIEKTPOHHBIA MUKPOCKOI», «VICcTOpHs pa3BUTUS
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora «/3yueHue METO0B KJIETOUHOI Ononoruu (xpomarorpadus,
anekTpodopes, muddepennnanbaoe nentpudyruporanue, [ILP)».

Tema 4. Xumudeckasi OpraHu3anusi KJIeTKH

XHUMHUYECKUH COCTAB KIETKH. Makpo-, MUKPO- U yJIIbTPaMHUKPO3JIeMEHTHL. Boja u e€ ponb kak
pacTBOPUTENIS, PEareHTa, y4aCcTHE B CTPYKTYPHUPOBAHUM KIIETKH, TEIIOPETYJISALINN.
MuHepanbHble BELIECTBa KJIETKH, UX OnoJiornyeckasi posib. Posb KAaTHOHOB ¥ aHMOHOB B KJIETKE.
Opranundeckue BelecTBa KIETKU. buonorndeckue nonumepsl. benkn. AMMHOKHMCIIOTHBIN cOCTaB
6enkoB. CTpyKTypbl O€1K0BOI1 MOseKybl. [lepBuuHas cTpykTypa O6enka, HenTUAHAast CBSI3b.
Bropuunas, TpeTndHas, yeTBepTUYHAs CTPYKTYphl. JlenaTypauus. CBoiicTBa O€NKoB.
Knaccudukanus 6enkos. buonornueckue GyHKIM 0enKkoB. [lpuonsi.

VYraeBojbsl. MoHOCaxapu/ibl, AMcCaXapu/ibl, OJUrocaxapyuabl U noiaucaxapuasl. OOuii miaxn
CTpOEHUS U (PU3NKO-XUMUYECKHE CBOMCTBA yriieBOJ0B. buonornueckue GyHKIUN yriIeBOJOB.
Jlunuasl. I'uapopunsHO-ruApodoOHbIe cBolicTBa. Knaccudukanus nunuaos. Tpuriuuepusl,
dbochomunuapl, BOCKU, cTepouibl. buonornueckue ¢pynkiuu munuaos. OOime cBONCTBA
OMOJIOTNYECKUX MEMOpaH — TEeKY4eCThb, CIIOCOOHOCTh K CAaMO3aMbIKaHHIO, TOTYIPOHHIIAEMOCTb.
Hyxnennossie kucnotsl. JJHK u PHK. Ctpoenne HyknenHoBbIX kucnot. Hykneotnbl.
[Tpuniun kommuiementapaoctu. Ipasuno Yapradda. Crpykrypa IHK — nBoitHast ciupainis.
Mectonaxoxaenue u ouonornueckue ¢pynkuu JJHK. Bunet PHK. ®@yukiun PHK B knetke.
Crpoenne monekynsl AT®. Makposprudeckue cBs3u B Mosiekysne AT®. buonoruueckue
byakuun AT®. BocctaHoBIEeHHBIE TIEPEHOCYNKH, X (YHKIIUU B KJIETKE. /[pyeue
nyxneozuompugocgamol (HT®@). Cexsenuponanue JJHK. Memoowr cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykTypHas 6Moj0rus: OMoXxuMudeckre u Onodu3nyecKkue uccie0BaHus COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpbI OuoMoneKyn. Moodenuposanue cmpykmypol u (hyHKyui
Ouomonexyn u ux komniekcos. KomnvromepHulii Ou3aiin u opeanudeckuti cunmes OUOMONEKYI U
UX HeNnPUPOOHBIX AHATI0208.




JemMoHCTpauMu

Hoptpertst: JI. [lonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ©. Canrep,

C. IIpy3unep.

[lnarpammbl: «PacnpeneneHne XuMUYECKHX 3JIEMEHTOB B HEKMBOM ITpupoie», «Pacnpenenenue
XUMUYECKUX AJIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmuubt u cxembl: «[leproanyeckast TabIUIA XUMUYECKHUX dJIEMEHTOBY, «CTPOSCHHE MOJICKYJIbI
BO/IbI», «BelecTBa B cocTaBe opraHu3MoBy», «CTpoeHue MOJIeKyIbl 0enkay, «CTpyKTyphl
0eIKOBOM MOJIEKYJIbI», «CTpOEHHE MOJIEKYI YITIEBOAOBY, «CTpOEHNE MOJIEKYII JTUIHI0BY,
«HyxiienHoBbIe KUCIOTHIY, «CTpoeHne MoieKyiabl ATD.

O6opynoBanue: XUMAYECKas Mocyia ¥ 000py10BaHHE.

JladopaTopnasi padora «OOHapyKkeHHE O0CJTKOB ¢ IMTOMOIIbIO KaY€CTBEHHBIX PEAKITUI».
JlabopaTopnasi paGora «liccienoBanue HyKJIEMHOBBIX KHCIIOT, BBIIETIEHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u GQyHKINH KJIETKH

Tunsl KIETOK: 3yKapruoTHUecKas U rnpokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAbHBIE
00pa3oBaHus KJIETKH.

CtpoeHue nmpokapuoTudeckoil kietku. Knetounas crenka 6akrepuii u apxeil. OcoOeHHOCTH
CTPOCHUS TeTepOTPO(HOM U aBTOTPOPHOIH MPOKAPHOTHIECKUX KIETOK. MecTo U poiib
MPOKApUOT B OMOLIEHO3aX.

Crpoenre n GyHKIMOHUPOBAHHE dYKapHOTHUECKOM KieTkH. [Tna3marnueckas memOpana
(mnazmanemma). CTpyKTypa miaa3MaTu4eckoil MeMOpaHbl. TpaHCIIOPT BELIECTB Uepe3
IUTa3MaTHYECKYI0 MeMOpaHy: naccuBHbIN (nugdys3us, odnerdy€unas nuddysust), ak THBHBIN
(mepBUYHBIN U BTOPUYHBIN akTUBHBIN TpaHcnopt). [lonynponunaemocts MemOpansl. Pabora
HATPHUII-KaJIMEeBOr0 Hacoca. DHAOIMTO3: MHHOIMTO3, (paronuTos. Jk3o1uTo3. Kinerounas creHka.
Crtpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHU, rprOoB.

[urommnasma. [{lutozons. Lutockener. [Buxenne nuroriazMbl. OpraHoubl KJIETKH.
OnHoMeMOpaHHbIe OpraHOUIbI KJIETKH: SHAoIIazMaTiuueckas cetsb (JI1C), anmapat ["onbmxu,
JIM30COMBI, UX CTPOECHHE U PYHKIMH. B3auMOCBsI3b 0THOMEMOPAHHBIX OPraHOUIOB KJIETKH.
CrpoeHue rpaHysapHOro peTukyiayma. Mexanusm nanpasnenus doenxog ¢ I11C. Cunres
pacTBOpuUMBIX O0enkoB. CHHTE3 KIIeTOYHbIX MeMOpaH. ['nagkuii (arpanyisipHbIif)
sHJI0MIa3MaTHYeckuii peTukynym. CekperopHas ¢pyHkuus anmnapara ['onsmku. Moouguxayus
benxos 6 annapame I onvoocu. Copmuposka b6enxos 6 annapame I onvoorcu. TpaHCIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL. [Ipoucxoocoenue
mumoxonopui u nracmuo. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapzynuc). CTpoeHue u
(GYHKIIMM MUTOXOHAPUHN U macTu. IlepBuuHble, BTOpUYHBIE U CIIOKHBIE MJ1aCTH/IbI
(OTOCHHTE3UPYIOIUX FYKAPUOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JIEHKOMIIACThI BHICILIUX
pacTeHuM.

HememO6panHubie opranonisl kietku CTpoeHue U GyHKIIUN HeMEeMOPaHHbBIX OPraHOUIOB KIIETKH.
Pubocomsl. Ilpomescymounvie gpuramenmol. MUKpOPUITAMEHTBI. AKMUHOBbLE
MUuKpoghunamenmsi. MplllIeUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHBIX

kremox. Mukpotpy0Oouku. Kiierounsiif nentp. CTpoeHre U IBUKEHUE KT'YTUKOB U PECHUYEK.
MuxkpotpyOouku rutomia3Mmel. Llentpuons. benku, accoyuupoganuvie ¢ MUKpoguiameHmamu u
Mmuxpompyboukamu. Momopmwie benxu.

SAnpo. OGonouka sipa, XpOMaTHH, KAPHOIUIA3Ma, SIPHIIIKH, UX CTPOeHUE U QYHKIMHU. SIaepHbIit
OenkoBbIil MaTpuke. [IpocTpaHCcTBEHHOE pacloNokKeHHEe XPOMOCOM B HHTEP(ha3HOM

aape. dyxpomamun u cemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJuHamuka s0epHotl
0001104KU 8 Mumose. foepHuiti mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 9YKapHOT (PacTUTENIbHOM,
YKUBOTHOM, TPUOHOIN).

JleMoHCTpanun

IToptpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.




Ta6muipl U cxembl: «CTpoeHUE DYKAPUOTHIECKON KIETKH», «CTPOCHHE )KUBOTHOMN KIIETKH,
«CTpoeHHe pacTUTENbHON KIIETKW», «CTpOEHNE MUTOXOHAPUMNY, «S1po», «CTpoeHne
MIPOKAPUOTUYECKON KIIETKH.

O6opyoBaHKe: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX KIIETOK,
MUKpOIpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopnasi paGora «l3yueHue cTpoeHUs KIETOK Pa3IMuHbIX OPraHU3MOBY.
IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabopaTopnas paGora «lccienoBanue niaazMoinsa U A€MI1a3M0JIN3a B PACTUTEIbHBIX
KJIETKaX).

IIpakTnyeckas padora «I3yueHue IBUKEHUS HUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX).
Tema 6. O0MeH BeleCTB M NPeBPallleHUE IHEPTUU B KJIETKe

ACCHUMMIISIIINS U AUCCUMMIISIIHS — JIB€ CTOPOHBI MeTabomm3Ma. Turel oOMeHa BEelecTs:
aBTOTPO(HBIN U TeTepoTpodHbIN. YyacTue Kucaopoaa B OOMEHHBIX MpoIieccax.
DHepreruyeckoe odecrieuenne kinetku: npespanieane AT® B 0OMEHHBIX MpoLeccax.
DepMeHTaTUBHBIN XapaKTep peakluii KiieTouHoro Meraboiansma. depmMeHTsl, X CTpOeHHE,
cBoiicTBa M MexaHu3M jaercTBus. KopepmenTsl. OTinmuus GepMEeHTOB OT HEOPTaHUIECKUX
KaTajan3aTopoB. benku-akTuBaToOpsl U OEIKU-UHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(epMEHTAaTUBHBIX PEAKIMI OT pa3Iu4HbIX (PAKTOPOB.

[lepBHUYHBII CUHTE3 OpraHUYECKUX BELIECTB B KileTke. DOTOCUHTE3. AHOKCUCEHHbIU U
oKcuzeHubvlll pomocunmes y baxmepuii. Ceemocodouparowue nueMeHmsol u nueMeHmol
peaxkyuonHozo yenmpa. Ponb xiaoporiactoB B mpoiecce porocunre3a. CBETOBas U TEMHOBAS
dazel. @omoovixanue, Cz-, C4- u CAM-munwvt homocunmesa. IlIponyKTUBHOCTh POTOCHHTE3A.
Bnusinue paznuyabIx pakTOpoB Ha CKOPOCTh poTOCHHTE3a. 3HaUeHHEe (OTOCHHTE3A.
XemocunTes. PazHooOpasue opraHm3MOB-XeMOCHHTETHKOB: HUTPUUIHPYIONINE OaKTepuH,
kKese300aKTepun, cepodaKTepun, BOJAOPOAHbIE OaKTepuu. 3HAUEHHE XEMOCHUHTE3A.
AmnaspoOHbIe opranu3mbl. Bunsr Oposkenus. [IpoayKTel OpoKeHHs U UX UCTIOIb30BaHUE
YeJI0BEKOM. AHaYPOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUU U BO30OYAUTETN
Oone3Hel.

AspoOHBIE OpraHu3MBbl. JTarnbl 3HepreTuyeckoro oomena. IlogrorosurensHslit 3tan. ['mukonus
— OECKHCIIOPOIHOE paCIIETNIEHUE TITFOKO3bI.

bronornueckoe okMCIEHUE, NN KJIETOYHOE JIbIXaHue. Poiab MUTOXOHAPUI B IIpoLieccax
O6uonoruueckoro okucienud. L{uknnueckue peakiuu. OKUCIUTEIBHOE

dochopunupoBanue. Iuepaus membpannozo epaouenma npomonos. Cunmes AT®: paboma
npomonuou AT@-cunmaszwei. [IpenMytiecTBa a3poOHOTO TyTH 0OMEHA BEIIECTB TIEpe
aHadpOOHBIM. D(PPEKTUBHOCTH FIHEPTETUUECKOT0 OOMEHa.

JleMoOHCTpaL U

Hoptpertst: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar,

I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuiibl U cxembl: «POTOCHHTE3Y, «DHEPreTHUecKuit 00Men», «buocunres 6enka», «CtpoeHue
dbepmeHTay, «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBO MUKPOCKOM, 000pyJOBaHUE JUIsl IPUTOTOBIICHUS TIOCTOSTHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHnas pa6ora «/I3yyeHre KaTaIMTHYECKON aKTUBHOCTH (PepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTopHnas paGora «/3yueHne pepMEHTAaTUBHOTO pacUIeIICHUs EPOKCHIa BOJIOPO/a B
PacTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHnas pa6ora «CpaBHeHUE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».
Jladoparopnas padora «CpaBHEHHE TTPOILIECCOB OPOXKEHUS U JTBIXAHUSI.

Tema 7. HacneacrBenHass HHpOPMALMs M peaJn3anus eé B KJeTKe

Peakuuu MatpuyHoro cuntesa. [IpuHINIT KOMIUIEMEHTAPHOCTH B PEAKLIUIX MATPUIHOTO
cuHTe3a. Peanuzanus HacnencTBeHHOM nHOpManuu. ['eHeTHIecKuii Ko, ero CBOICTBA.
Tpanckpunuusa — matpuusbii cuaTe3 PHK. [IpuHIMIBI TpaHCKpUNIIIMK: KOMIUIEMEHTAPHOCTB,




aHTUNAPAJUIETBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoii
kiemxke. Hexooupyrowue PHK.

Tpancismus u e€ aranbl. Yuactue TpancnoptHbix PHK B OnocunTese 6enka. YcinoBust
o6uocunresa 6enka. Koguposanue amuuokucnot. Poib pubocom B GnocuHTe3e Oemnka.
Coepemenuvie npedcmasieHus o cmpoeruu cenog. Opranusalys FeHOMa y IPOKapUoT U
9YKapHOT. Perynsuus akTHBHOCTH TeHOB y ipokapuoT. I'unoresa onepona (®. XKaxoo,

K. Mano). MonekynapHvle mexaHuzmuvl sKcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX MPOLECCOB B KiieTke. Kiierounslii romeocTas.
Bupycol — HekneTouHble (OPMBI )KU3HU U 00JIUraTHbIE apa3uThl. CTpOEHUE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiti yurxi JJHK-codepocawjux
supycos, PHK-cooepocawux supycos, baxmepuogazos. Obpamunas mpancKkpunyus, pegepmasa,
unmezpasa.

BupycHsbie 3a0oneBanus yenoBeka, xuBOTHBIX, pactreruii. CITN/[, COVID-19, conuanbHbie 1
MEIUIIUHCKHUE MTPOOIEMBI.

Buoungopmamuka: unmeepayus u ananusz ooavuux maccugos («bigdata») cmpykmyprvix
buonoeuueckux oannvix. Hanomexnonozuu 6 ouonocuu u meouyune. Ilpoepammupyemole
Gdynxyuu benxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpaLuu

[optpetst: H. K. Konbuos, /1. 1. IBaHOBCKUH.

Tabmuubt u cxembl: «buocunTes 6enkay, «I'eHeTnueckui Kony», «Bupycei», «bakrepuodarn.
IIpakTuyeckas padora «Co3gaHre MOAEIU BUPYCa».

Tema 8. /Ku3HeHHBIH UK KIETKH

KneTounslii iukd, ero nepuojsl u peryisnus. Marepdaza u mutos. OcoOeHHOCTH MPOLIECCOB,
npoTeKamux B uHTepdase. [loaroToBka KIETKH K JeiaeHu0. [IpecuaTeTHYeCKUit
(TOCTMUTOTUYECKHIT ), CHHTETUUECKUN U TTOCTCUHTETUYECKUH (MIPEMUTOTUYECKHIT) TEPHOIbI
uHTEpPasbl.

Marpuunbiii cunte3 JJHK — perukarnus. [punnune pernkanuu JJTHK: koMsieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIA CHHTE3, aHTUNIApAJUIEIbHOCTh. Mexanu3m perukanuu JTHK.
Xpomocombl. Ctpoenue xpomocoM. TeroMepsl U Tenomepasa. XpoMOCOMHBIN HaOOp KIETKH —
KapUOTHUIL. J[UIJIOUIHBIN U TaIlJIOUIHBIA HAOOPBI XpoMOCcOM. ['OMOJIOrHYHBIE XPOMOCOMBI.
[Tos10BBIE XPOMOCOMBI.

Jenenue knetku — MuTo3. CTaiuyu MUTO3a U IPOUCXOSAIINE B HUX Mpoliecchl. TUIBI MUTO3A.
Kapunoxunes u nuroknHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsuus mutoTnyeckoro nukia kiaetku. [Iporpammupyemast kiierouHasi TuOenb — arornTo3s.
Knerounoe s7po, XpoMOCOMBI, (yHKIIMOHATIbHASA TeHOMUKA. Mexanuzmul nponugepayuu,
ougpepenyuposxu, cmapenus u eubenu kiemox. «L{ugposas knemxay — buoungpopmamuuecxue
Mooenu YYHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpaL U1

Tabmuirel U cxeMbl: «OKU3HEHHBIN UK KIETKNY, «MuTto3y», «CTpoeHue XpoMoCcoM»,
«Permmukanus JJHK».

OO6opyaoBaHue: CBETOBOM MHKPOCKOI, MUKpOIpenaparsl: «MHUTO3 B KJIETKaX KOPEIIKa JIYKa.
Jladoparopnasi padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpPETapaTax.
JlabopaTopnasi pabora «HabmoneHne MuTO32a B KIIETKaX KOHUYMKA KOPEITKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GyHKIIMH OPraHU3MOB

buonornueckoe paznoobOpasue opranu3zMoB. OTHOKIETOYHBIEC, KOJIOHUATBHBIC,
MHOTOKJIETOYHbBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEAEATEIIbHOCTH OJHOKIIETOUHBIX OpraHn3MoB. baktepuun, apxeu,
OJTHOKJIETOYHBIE TPUOBI, OTHOKJIETOYHBIE BOJOPOCIIH, APYyrre NpoTHcThl. KomoHuanbHble
OpraHU3MBI.



B3anmocBsA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CHCTEMBI OPraHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacrenuil. Tumbl pacTUTEIHHBIX TKaHEH: 0Opa3oBaTeIbHasl, MOKPOBHAS, IPOBOSILAS,
OCHOBHas, MexaHnueckasi. OCOOEHHOCTH CTPOCHHUs, PYHKIUH U PACIIONOKEHHS TKaHEH B
OpraHax pacT€HUM.

TkaHU KUBOTHBIX U YEIOBEKA. THIIBI J)KUBOTHBIX TKAHEW: ANUTEINAIIbHAS, COCIMHUTEIbHAS,
MblIlIeYHast, HepBHas. OCOOEHHOCTH CTPOeHUs, GYHKIMI U PacIONOKEHHs TKaHel B opraHax
JKUBOTHBIX U YEJIOBEKA.

Oprassl. BeretaTuBHbIE U T€HEpAaTUBHBIE OpraHbl pacTeHUi. Opraibl U CUCTEMbI OPIaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrennil. CkeneTsl OJHOKIETOUYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COETUHEHUS KOCTEH.
JIBukeHure opraHu3MoB. [[BrkeHNEe OHOKIETOUYHBIX OPraHU3MOB: aMEOOUTHOE, KT'YTHKOBOE,
pecHUYHOE. /[BH>KEHME MHOTOKJIETOYHBIX PACTEHUI: TPOIIM3MbI M HACTUH. [[BHXKEHNE
MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEKa: MblllieuHas cuctema. Pedpnexc. CkeneTHble MBILIIBI U
ux pabora.

[Iutranue opranu3moB. llornouieHrne BOabI, yIIEKUCIOrO ra3a U MUHEpPaJbHbIX BEILIECTB
pacreHusaAMHU. [IuTanue )KMBOTHBIX. BHYTPUITONOCTHOE U BHYTPUKIIETOYHOE MHILEBAPEHHUE.
[IutaHne MO3BOHOYHBIX KUBOTHBIX. OTAEINIbI NUIIEBAPUTENIBLHOIO TpakTa. [InineBapuTenbHble
’kenesbl. [InmeBapurenbHas cucreMa 4enoBeKa.

Jpixanue opranu3MoB. J{pixanue pactenuil. [Ipixanue ;kuBoTHbIX. Juddys3us ra3os uepes
MOBEPXHOCTh KiIeTkH. KoxkHoe fpixanue. JlpixaTenpHast moBepXHOCTh. JKabepHoe u JIErouHoe
JpixaHue. /[pixaHue Mo3BOHOYHBIX KMBOTHBIX M YEJIOBEKA. DBOJIIOIIMOHHOE YCIOKHEHUE
CTPOEHHSI JIETKUX ITO3BOHOYHBIX )KMBOTHBIX. /[pIXarenbHas cucrema yenoBeka. Mexanusm
BEHTWISIIIMM JIETKUX y NTUI] U MIIEKONUTAIUX. Perynsnus apixanus. [{pixarenbHbie 00bEMBI.
TpaHcnopT BEMECTB y OPraHU3MOB. TPpaHCIIOPTHBIE CUCTEMBI PaCTEHUM. TpaHCIIOPT BEIECTB y
*KUBOTHBIX. KpoBeHOCHAas cucteMa u e€ opranbl. KpoBeHOCHas cuctema mo3BOHOUYHBIX
KUBOTHBIX U 4yenoBeka. Cepie, KpOBEHOCHBIE COCY bl U KpOoBb. Kpyru KpoBoOoOpamieHus.
OBOJIOLMOHHBIE YCI0XKHEHHSI CTPOEHUSI KPOBEHOCHOM CUCTEMBI TO3BOHOYHBIX )KHUBOTHBIX.
Pabota cepania u e€ perymsiusi.

Boinenenue y opranu3moB. Beinenenue y pacrenuid. Boinenenue y uBoTHbIX. COKpaTUTENbHbBIE
Bakyosiu. Opransl BelieneHus. @uibTpanus, ceKpelns 1 00paTHOE BCachlBaHNE KaK MEXaHU3MBI
paboTsl opraHoB BblieneHUs. CBS3b MOJOCTH Tea ¢ KPOBEHOCHOM U BBIACTUTEIBHOM
cuctemMaMu. Boiienenue y no3BOHOUYHBIX JKUBOTHBIX U yenoBeka. [Touku. Ctpoenue u
¢dyHkunonupoBanue HeppoHa. OO6pazoBaHNUE MOUH Y YeTIOBEKa.

3amuTa y OpraHu3MoB. 3aliuTa y 0JJHOKJIETOYHbIX OpraHu3MoB. Criopbl OaKTEepHil U IIUCTBI
MPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. Cpeactsa macCUBHOM U
XAMHUYECKOM 3a1IuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOUHBIX KMBOTHBIX. [[OKpOBBI M MX MPOU3BOIHBIE. 3alIUTa OPraHU3Ma OT
Oone3neit. IMmmyHHas cucreMa yenoBeka. KieTouHblit M ryMOpaibHbI HMMYHHTET.
Bpoxnénnslii u nprodpeTéHHbIi cnenuduyecknii *UMMyHHUTET. Teopus KIOHAIbHO-
cenexktuBHoro nmmynureta (I1. Dpmaux, @. M. bepuer, C. Tonerasa). BocranutenbHbie OTBETHI
opranu3MoB. Poib BpoXXIEHHOTO UNMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.
Pa3apakuMoCTh M peryisius y OpraHu3mMoB. PazipaxumMocTh y OTHOKJIETOYHBIX OPraHU3MOB.
Takcuchl. Pa3apaxkuMoCTh U peryisiius y pacteHuid. POCTOBBIE BELIECTBA U UX 3HAUYCHUE.
Hepsnas cucrema u pedekTopHas peryasinus y KUBOTHbIX. HepBHast cuctema u €€ oTaensbl.
OBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y )KMBOTHBIX. OT/I€]1BI TOJIOBHOTO
MoO3ra M03BOHOYHBIX )KMBOTHBIX. Peduiekc u peduiekropHast nyra. bezycioBHble U ycI0BHBIE
pedieKchl.

I'ymMopasibHast peryisinus 1 S9HIOKPUHHAs CUCTEMA KUBOTHBIX U 4yesloBeKa. JKenessl
SHJOKPUHHOW CUCTEMBI U UX TOPMOHBI. JIefcTBUE TOPMOHOB. B3aMOCBsA3b HEPBHOM U
SHIOKPUHHOU cucTeM. [ mmoranamo-runoduszapHas cucrema.



JemMoHCTpauMu

Iloprper: U. I1. ITaBnos.

Tabauiel U cxeMbl: «OIHOKIETOUHbIE BOAOPOCTNY, «MHOTOKIECTOYHBIE BOJIOPOCIIN,
«bakrepun», «IIpocreiimme», «Opransl LIBETKOBBIX pacTeHUID», «CHCTEMBI OPraHOB
IIO3BOHOYHBIX JKUBOTHBIX», « BHYTpEeHHEE CTpOEHUE HACEKOMBIX», « [KaHU pacTeHUI»,
«KopnesBsbie cuctembl», «CtpoeHue ctedisny», «CTpoeHue JINCTOBOU MIaCTUHKNY, « TKaHu
KUBOTHBIX», «CKelleT yenoBekay, «[InmesapurenbHas cuctema», «KpoBeHOCHas cucTeMay,
«/IpixarenpHas cucremay, «HepBHas cucremay, «Koxay», «MbllIeUHAs] CUCTEMA,
«BpraenurenpHas cucTeMay», « JHIOKPUHHASA cucTeMa», «CTpoeHne Mplnel», «MIMMyHUTETY,
«KumeunomnonoctHeie», «Cxema NUTaHus pacTeHuin», «KpoBeHOCHbBIE CUCTEMBI I03BOHOYHBIX
KUBOTHBIX», «CTpoeHne ruzips», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHe JOKIEBOTO
yepBs», «HepBHas cucrema prio», «HepBHas cucrema nsrymkn», «HepBHas cuctema
IIpecMbIKaromuxcs», «HepBHas cucreMa ntuny, «HepBHas cucreMa MIEKOIUTAIOIINX Y,
«Hepsnas cucrema uenoBekay, «Pediexcy.

OO6opynioBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl 0JTHOKJIETOYHBIX OPIraHU3MOB,
MUKpOIIpenaparsl TKAaHEW, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTVIOKOXKHUX, )KUBBIE
9K3EeMIUISIPbl KOMHATHBIX pacCTeHUM, repOapuu pacTeHUI pa3HbIX OT/IENIOB, BIaKHbIE IIperapaThl
YKUBOTHBIX, CKEJIETHI IO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEJIOBEKA,
00opy0BaHuE JUIsl JEMOHCTPALMM IOYBEHHOI'O M BO3AYIIHOIO MUTaHUS PACTECHUH,
paciiernieHus Kpaxmaia U OeJIKOB 1Mo AeUCTBHEM (HDepPMEHTOB, 000PYIOBaHUE IS
JEMOHCTPALMK OIBITOB 110 U3MEPEHMIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX
JBHKEHHUU, MOJIEJIM T'OJIOBHOI'O MO3Tra Pa3JIM4HbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHEH pacTeHUII.

Jlaboparopnas padora «/3yueHre TKaHei JKUBOTHBIX.

JlabopaTopnasi padora «l3y4yeHne opraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHokeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe (BKJII0Yas BEreTaTUBHOE) U M0J0Boe. Buabl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJIALNS, (pparMeHTalus, KIOHHPOBAHHUE.
[TonoBoe pazmHosxeHue. [lonoBbie kneTku, niau rameTsl. Meio3. Craguun meiiosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI Me03a U TIOJI0OBOTO IIpoLecca.
Mei103 1 ero MecTo B dKU3HEHHOM LIUKJIE OPIraHU3MOB.

[TpenzaponpiieBoe pa3suthe. ['amerorenes y ;kuBoTHbIX. [looBble jxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KJIeTOK. Criepmarorenes u ooreHe3. CTpOeHHUE MONOBBIX KIETOK.
OmogoTBOpeHNE U IMOPHOHAIBHOE PA3BUTHUE KUBOTHBIX. CIOCOOBI OIIIOOTBOPEHHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOJIOrUs — HayKa O pa3BUTUHU
opranusMoB. Mopghoecenes — o0na uz 2nagnvix npooaem smbpuonoeuu. Konyenyus mopghocenos
u mooenu mopghoceneza. Ctaauu sSMOpUOreHe3a KUBOTHBIX (Ha Mpumepe JArymkn). Jpooienue.
Tunel npobnenust. Jemepmunuposannoe u Heoepmunuposanroe opobnenue. bracmyna, munwl
6nacmyn. OcOOEHHOCTH IpOOJICHNS MIEKOMUTAIOMUX. 3apOAbIIIEBbIE JINCTKU (TaCTPYJISALIM).
3akyaj Kka OpraHoB U TKaHEH U3 3apOJIbIIIEBbIX JIUCTKOB. B3auMHOE BIMsSHUE yacTel
Pa3BUBAIOIIIETOCS 3apOIbIiia (AMOPHUOHAIbHAS MHIYKIIHS ). 3aKIaKa MIaHa CTPOCHUS
KUBOTHOI'O KaK pe3yJIbTaT UEPAPXUUECKUX B3aUMOJICHCTBUY T'€HOB. BinsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYIKAIOILIEH Cpebl.

Poct u pazButue xxuBoTHbIX. [TocTamOpronanbHeli epuo. [Ipsimoe u Henpsimoe pa3BUTHE.
Pa3Butne ¢ metamopdo30oM y 0ecri03BOHOYHBIX M TO3BOHOYHBIX )KMBOTHBIX. bruonornueckoe
3HAUEHUE MPSMOT0 M HENPSIMOTO Pa3BUTHUs, X paclpocTpaHEHHE B IpUpoae. Tumsl pocta
KUBOTHBIX. PaKTOPBI PETYISIIMUA POCTA )KMBOTHBIX U uenoBeka. CTaluu NOCTIMOPUOHAIILHOTO
pa3BUTHUS y KUBOTHBIX U 4yenoBeKa. [lepnonbsl oHTorenesa yenoseka. CTapeHHe U CMEPTh Kak
OHMOJOTUYECKHE MTPOLIECCHI.



Pa3zmuoxenue u pazsutue pactenuii. ['lameTodut u cnopodut. Meito3 B )KU3HEHHOM ITUKIIE
pacrenuii. O6pa3oBaHue crop B npouecce Meiio3a. ['ameTorenes y pacrenuii. OmionoTBopeHne
Y Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. /[BOMHOE OIJIOIOTBOPEHUE Y IBETKOBBIX PACTEHUI.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl PETYISIIIUM OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpaLuu

IMoptpetsni: C. I'. Hapamwun, X. [lIneman.

TaOnuibl U cxembl: «BereTratnBHOE pa3MHOKEHHUE, « THIIBI 0ECTI0I0r0 pa3MHOKEHHS,
«Pa3MHOXeHHE XJIaMUI0MOHAbD», «Pa3MHOXKEHUE 3BIIIEHBI», «Pa3MHOKEHHE TUIAPBI»,
«Meito3», «Xpomocomel», «I'amerorenesy», «CTpoeHue SULIEKICTKH U CIIEPMATO30U/1a»,
«OcHOBHBIE cTauu OHTOreHe3ay, «lIpsamoe u HenpsiMoe pa3Butue», «Pazpurue Maiickoro
Kykayn, «Passurue capanum», «PazBuTtue Jrymkmn», «IBOMHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpoeHue CeMsIH OHOI0JIBHBIX U JIBYJOJIbHBIX PACTEHUI», «KU3HEHHBIN UK
MOPCKOW KaIrycTbl», «KU3HEHHBIN HUKI MXa», «KU3HEHHBIN LIUKJI NAIIOPOTHUKAY,
«OKU3HEHHBIN TUKII COCHBD.

OO6opyoBaHKe: CBETOBOM MUKPOCKOI, MUKPOIIPENaparhl SSHIEKIETOK U CLIEPMaTO30U/10B,
Mozeib «L UK pa3BUTHS JIATYILIKW».

JlabopaTopnasi padora «/3yueHue CTpOCHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTnyeckas padora «BrlsiBIeHNE TPU3HAKOB CXO/ICTBA 3apO/IbIIIEH TO3BOHOYHBIX
JKUBOTHBIX.

Jladoparopnasi padora «CtpoeHre OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUNY.

Tema 11. 'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYMBOCTH OPraHNU3MOB

HcTtopust CTaHOBJICHUS M Pa3BUTHS TeHETUKHU Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa,

T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Padotst H. K. Konwiiosa, H.
U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUUECKHUE TIOHSITHUS M CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJIETTbHBIE T€HHI,
aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA U PELIECCUBHBIN IPU3HAK, TOMO3UT0TA,
reTEePO3UT0Ta, YUCTAsl IMHUS, THOPUJIBI, TeHOTHT, PeHoTHur. OCHOBHBIC METO/Ibl TCHETHKU:
TUOPUAOTOTHYECKHM, TUTOTOTUYECKHI, MOJIEKYISIPHO-T€HETUYECKHI.

JleMoOHCTpaL U

[optpetsl: I'. Menpnens, I'. ne @pus, T. Moprasn, H. K. Konsuos, H. 1. BaBuios, A.

H. benozepckwuii, I'. /1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.
Tabmuiel U cxeMbl: «MeToIbI TeHETUKIY, «CXEMBbI CKPEIBAHUS.

JladopaTopnas padora «/Ipo3oduia kak 00bEKT TeHETUUECKUX UCCIEIOBAaHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpentuBanue. [lepBorit 3akon MeHienst — 3aKOH eTMHO00pa3usi THOPHUIOB
nepBoro nokosieHus. Ilpasuno nomuHupoBanust. Bropoit 3akoH MeHziens — 3aK0H pacllenIeHNs
npu3HakoB. LluTronornueckre 0CHOBbI MOHOTHOPUHOTO CKpeIuBaHus. [ unore3a 4McToThl
ramer.

AHanuzupytoiiee ckpeuiuBanue. [I[pomexxyTounslit Xapakrep HacienoBaHus. Pacuienenue
IIPU3HAKOB IPU HEMOJIHOM JOMUHUPOBAHUU.

JuruGpunnoe ckpenuBanue. Tpetuii 3akoH MeHiens — 3aKOH He3aBUCHUMOI'0 HaclleZJOBaHUS
npu3HaKkoB. [{uTomornueckue OCHOBBI JUTHOPUIHOTO CKpPEIIUBaHUSI.

CueruieHHOe HacsenoBanue npusHakoB. PaboTsr T. Moprana. CrienieHHoe HacleJ0BaHNe
I€HOB, HAPYILICHHUE CLECIUICHUS MEXAY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.



I'enerrka mona. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS MM0Ja. AyTOCOMBI M MIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN M0JI. I'eHeTnueckast CTpyKTypa I10JI0BBIX
xpomocoM. Hacnenosanne npu3HaKoB, CHEIVIEHHBIX € IIOJIOM.

I'enoTun kak nenoctHas cucrema. [neroTpornus — MHOKECTBEHHOE JIEMCTBUE I'€HA.
MHokecTBEeHHBIN ajenu3M. BzauMoaeiicTBue HealuieabHbIX TeHOB. KOMITJIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eHeTHYECKUI KOHTPOJIb Pa3BUTHUS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TAKIKE
(U3NOTIOTHUECKUX MPOIIECCOB, TOBEJCHNUS U KOTHUTUBHBIX QyHKIUH. [ eHeTHueckue
MEXaHU3Mbl CUMONOreHe3a, MEXaHU3Mbl B3aUMOJICHCTBUSA «XO35IMH — Mapa3suT» U «XO35IMH —
MHUKpOOHOM». ['eHeTH4YecKHe acTeKThl KOHTPOJISE M U3MEHEHUS HACJIeJCTBEHHOM HHpOpMAaLuu B
IIOKOJICHUSX KJIIETOK U OPraHU3MOB.

JleMoHCTpaL U

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

Tabmuubt u cxembl: «IlepBblit 1 BTOpoii 3akoHBI Menzens», «Tperuit 3axkon Menaens»,
«AHanu3upymrlee cKpeluBanney, «Henonnoe nomuaupoBanuey, «CLEINIEHHOE HACIEI0BaHUE
NPU3HAKOB Yy 1p030h by, «I'eHeTnka monay, «Kapuorun yenoseka», «Kapuotur apo3ohuis,
«Kapuotun nruns», «MHOKECTBEHHBIN ayuienn3M», «B3anMozaelicTBue reHoB».
OO6opynoBaHue: MOJIEINb AJISl IEMOHCTPALIMHU 3aKOHOB €IMHO00pa3Hsi THOPHIOB ITEPBOTO
IIOKOJICHUS M PaCILEIJICHHS] IPU3HAKOB, MOJIENb JUISl IEMOHCTPALMH 3aKOHA HE3aBUCUMOIO
HacJIEJOBaHMsI IPU3HAKOB, MOJIENb JUISl IEMOHCTPALMH CLETIJICHHOI'O HACJIEJOBaHUSI IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIIpenapar: «Jpo3oduiay.

IIpakTuyeckas padora «3yueHue pe3yinbTaToB MOHOTMOPUIHOTO CKPELLIMBAHUS Y
JIPO30(UITBIY.

IpakTnyeckas padora «/3ydeHne pe3ynbTaToB AUTHOPHIHOTO CKPEUIIMBAHUS Y APO30(OUITBDY.

Tema 13. 3akoHOMEepPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTHIa U cpebl pu GopMupoBaHuu ¢peHoTuna. Mi3aMeHunBOCTh MPU3HAKOB.
KauecTBeHHbBIE U KOJTUYECTBEHHBIE MPU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIIECTBEHHAS U
HacJIeICTBECHHAS.

MonudukanronHas I3MEHYUBOCTh. Polb cpesbl B (hopMupoBaHUH MOAUPHKAITMOHHON
M3MeHYnBOCTH. Hopma peakumu npuszHaka. BapuanoHHbBIN psa M BapuallMOHHAS! KpUBas

(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

I'eHoTunuueckas n3MeHUYUBOCTL. CBONWCTBA T€HOTUITNYECKON N3MEHYHMBOCTH. BUIbI
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomMOuHaTuBHas ”3MEHUYUBOCTh. MeH03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATHUBHOMN
W3MEHYUBOCTU. PONIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HOOOpa3Hs
B IpeJieNiax OJHOTO BHJIA.

MyTanuroHHas U3MEHUYHUBOCTh. BUIBI MyTallii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbBIE U UHAYIUPOBAHHBIE MyTallMH. S€pHbIE U IIUTOTUIA3MAaTHIECKUE MYTaIUH.
ComMaruueckue 1 nojaoBble MyTauuu. [[puurHbl BOSHUKHOBEHUS MyTalluidi. MyTareHsl 1 ux
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO MpOoIiecca. 3aKOH TOMOJIOTHYECKHUX
psAoB B HacnencTBeHHOM n3menunBocTr (H.W. BaBunoB). BHesgepHas n3aMeHYHMBOCTD U
HACJICICTBEHHOCTb.

OnueeHemuxa u SNUSEHOMUKA, POlb FINULEHEMUYEeCKUX aKmopos 6 Hacied08aHuU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

[Toptpetst: I'. ne @pus, B. Noranucen, H. 1. BaBunos.

Tabauiel U cxeMbl: «Buibl u3MeHUNBOCTHY, «MoauduKamoHHas H3MEHIHUBOCTDY,
«KomOnHaTHBHASI ©I3MEHYUBOCThY, «Meio3y, «OmiogoTBopeHue», «I eHeTnueckue
3a00JIeBaHUS YelIOBEKay, «BUIbpl MyTammii.




OO6opynoBaHue: KUBbIE U FrepOapHbIe SK3eMIUISIPbl KOMHATHBIX PaCTEHUHN, PUCYHKH
(ororpadun) )KUBOTHBIX C PA3THUYHBIMHA BUIAMU H3MEHYHBOCTH.

JladopaTropnasi padora «/ccnegoBanue 3aKOHOMEPHOCTEH MOIM(PUKAITMOHHON H3MEHUYHNBOCTH.
[TocTpoeHre BapruallMOHHOIO psi/ia U BApUALMOHHOW KPUBOW.

IIpakTuyeckas padora «MyTauu y 1po30Quiibl (Ha TOTOBBIX MUKpPOIpENapaTax)».

Tema 14. I'eHeTHKA YejlOBEKA

Kapuotun yenoeka. MexayHapoHasi mporpaMmMa MCCie0BaHus FTeHOMa YesioBeKa. MeTo bl
W3YYCHHUS TCHETUKH YEIOBEKA: TeHEAIOTUYCCKUH, OJM3HEI[OBBIN, IIMTOTCHETUICCKHH,
MOMYJISIIUOHHO-CTATUCTUYECKUI, MOJICKYJISIPHO-TeHeTHYecKi. COBpeMEHHOE ONpeAeICHUE
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKUE, TCHOTUIIMPOBAHUE, B TOM 4KClIie ¢ moMoibio [111P-
aHanu3a. HacinencrBenHble 3a0o0eBanms yenoBeka. [ eHHbIE B XpOMOCOMHBIE 00JIE3HU YeJIOBEKa.
bone3nu ¢ HacneCTBEHHON PEAPaCIONOKEHHOCTHI0. 3HAUCHHE MEIUIIMHCKON TeHETUKH B
MIPEAOTBPAICHUH U JICUCHUH TeHETHICCKUX 3a00JIeBaHUI YesloBeka. MeIMKO-TeHETHIECKOE
KOHCYJIbTHpOBaHuE. CTBOJIOBBIE KJIETKU. [IOHATHE «TeHETUYECKOT0 Irpy3a». DTUUECKHE aCTIEKThI
MCCJICI0BaHMH B 00JIaCTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckue GakTOPhI MOBBIMICHHOW YyBCTBUTEILHOCTH YEJIOBEKA K (PU3HUECKOMY U
XUMUYECKOMY 3arpsi3HEHUIO OKpYXarolel cpenbl. ['eHeTnueckas npeapacnoioKeHHOCTh
YEJI0BEKA K IaTOJIOTHSIM.

JdeMoHcTpannn

Tabmuie! U cxeMbl: «Kapuotuir 4enmoBekay, «MeToapl U3y4eHUs TCHETUKH YSIIOBEKaY,
«["eHeTnyeckue 3a00ICBaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHue U aHaJIU3 POAOCIOBHOIN.

Tema 15. Cestekuust OpraHu3MoB

JomecTukanus ¥ ceNeKIus. 3apokIeHue celeKkuun u qomectukanuu. Yuenue H. 1. Bapuiiosa
o LlenTpax mpoucX0oxaAeHUs U MHOT00Opasusi KyJIbTYPHBIX pacTeHuil. Ponb cenexiuu B
CO3JIJaHUHU COPTOB PacCTeHUH U MOPOJ KUBOTHBIX. COPT, MOpoa, ITaMM. 3aKOH TOMOJIOTHUYECKUX
PAIOB B HacieACTBEHHOM n3mMenunBoctu H. M. BaBuiosa, ero 3HaueHue s CeJIeKIMOHHOU
paboTHL.

Mertoznpbl cenekiMoHHOM paboThl. VIcKkyccTBEHHBIN 0TOOP: MAaCCOBBIA U MHIMBUYaJIbHBIH.
Drtanbl KOMOWHAIIMOHHOM cenekiuu. Vcnbitanue npousBoauTesneit mo mnoromctBy. OTéop mo
TEHOTHUITY C TIOMOIIBIO OLIEHKH (DEHOTHIA MOTOMCTBA M OTOOP MO TE€HOTHITY C MTOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ1 CEEKIIMOHHOM paboThl. PagrainoHHbIi U XUMAYECKUT
MyTareHe3 Kak MCTOYHUK MYTalluid y KyJIbTYpHBIX (popMm opranu3moB. Vcrnons3oBaHue
T€HOMHOTO PeJaKTUPOBAHUS U METOJI0B pekoMOnHaHTHBIX JIHK nms momy4yeHus ©cxoaHoro
Martepualia sl CeJEKINH.

[TomyueHnue MOMUIUION10B. BHYyTpuBHI0Bas THOpUAN3AIs. BIM3KOpOACTBEHHOE CKpEIMBaHUE,
niu nHOpuuHT. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUIUHT. ['eTepo3uc 1 ero mpuinHAbI.
Hcnons3oBanue rereposuca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Gecruioaus
MEXBHUJIOBBIX THOPHUIOB. JIOCTHKEHUS CENEKIINN PACTEHUN U KUBOTHBIX. «3€1EHAS PeBONIOYUSLY.
CoxpaHeHHe ¥ U3yUYE€HHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX TUKUX pOJUYEH
JUTSL CO37IaHUST HOBBIX COPTOB U THOPHIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaneHue u ynpaeierue 2eHemudecKuUMU pecypcamiul CenbCKOX03AUCMBEHHbIX U NPOMbBLCIO8bIX
HCUBOMMHBIX 8 YENAX YIYYULeHUs CYUeCBYIOUUX U CO30AHUS HOBBIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ npUMeHeHUEeM CO8PEMEHHBIX MeMOo008 HAYUHbIX UCCLe008AHUL, NEePed0sblx UOel U
nepcneKmuBHbIX MexHoI02Ul.

JleMoHCTpanun



IToptpetw: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenxo, I1. I1. JIykbsineHnko, b.

JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabauiel U cxeMbl: «L{eHTpbI IPOUCXOXKIEHUSI 1 MHOT000pa3us KyJIbTYPHBIX PACTEHUN»,
«3aKO0H rOMOJIOTUYECKUX PSII0B B HACJIECTBEHHOW N3MEHUUBOCTHY, «METO/IbI CEIEKIINI,
«Otnanénnas rubpuanzanusy, «MyTareHes3y.

JlabopaTopnasi pabora «l3yueHne copTOB KyJbTypHBIX PACTEHUIN U MOPOJ] TOMAIIHUX
JKUBOTHBIX.

Jlaboparopnasi padora «/3yueHrne METOZI0B CEJIEKIIUU PACTCHUI.

IIpakTnyeckas padora «[IpuBuBKa pacTCHHII».

Ikcekypensi KOCHOBHBIE METO/IBI U IOCTHXKEHUS CEJIEKIIMU PACTEHUI U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHLUIO, TUIEMEHHYIO (epMY, COPTOUCIIBITATEIbHBIA YU4aCTOK, B TEIUTMYHOE
XO03sICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJIOrHUsI U CHHTeTHYeCKasi 0010 U

OOBEKTHI, UCTIONIb3YeMbIE B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBI, UX XapakTepucTuka. TpaauuonHas OMOTEXHOJIOTUS: XjIe0oedeHue,
MOJTy4EeHHE KUCIIOMOJIOYHBIX MPOYKTOB, BUHOAEIHE. MUKpOOHOIorHuecKuii cuHTe3. OOBEKTHI
MHUKpOOHOIOTnYecKuX TexHonoruil. [Ipon3BoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.
CoziaHue TEXHOJIOTUM U UHCTPYMEHTOB LI€JICHANPaBIECHHOTO0 H3MEHEHUS U KOHCTPYHUPOBAaHUS
TE€HOMOB C LIEJIBIO ITOJIyYE€HHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEPKALMX HE BCTPEYarOLIecs
B IIPUPOJie OMOCUHTETUYECKNE ITYTH.

Knerounas nnxenepusi. MeTopl KylIbTYpbl KJIETOK U TKAHEH PACTEHUHN U JKUBOTHBIX.
Kpunobanku. Comarndeckas THOpuIu3ays 1 COMaTHIeCKuil smOpuorenes. Mcmonp3oBanue
rarIOUI0B B CEJIEKIIMM pacTeHU. [lonyuenue MoHoKIOHAbHbIX anmumen. Hcnoavzosanue
MOHOKNOHANbHBIX U NOJUKTIOHATbHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIIO0TBOPEHHUE.
PexkoHcTpyKLUs AHLIEKIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. METO TpaHCIIIIAaHTALUHU SIEP
KIIETOK. Texnonocuu 0300poenenus, Kyabmueupo8anus U MUKPOKIOHANbHO20 PA3MHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl ¥ TeHHasl NHKEeHEpusl. ICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYHPOBAHUE
pexom6uHanTHBIX [IHK. Co3z0anue mpanceennvix opeanuzmos. JJOCTUKEHHS U IEPCIIEKTUBBI
XPOMOCOMHOM U T€HHON MH)KEHEPHUH. DKOJOTUYECKHE U ITHUYECKHE TPOOIEeMbl T€HHOM
UHXECHEPUHU.

Menuuunckue 6unorexnonorun. [locrrenomuas mudposas meauimaa. [MIP-nmuarnocruka.
MeTtab010MHBIN aHaIM3, FTeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa [l OLIEHKH COCTOSIHUS
€ro 3710poBbs. Vcronb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-
OMOMH)KeHepus IS pa3paboTKU (QyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH,
CO3/1aHUSI KOMITJIEKCHBIX TKaHEH cOYeTaHWEM TEXHOJIOTUH TPEXMEPHOr0 OMONIPUHTHHTA U
ckaddonauHra Ui pelieHus 3a1a4 NepCOHANTN3UPOBAHHONW METUIIHBI.

Cozntanue BEKTOPHBIX BaKIIMH C I1€JIbI0 00ecreyeHns] KOMOMHUPOBAHHOM 3aIllUThI OT
B030yauteneit OPBU, ycranoBieHre MOJEKYISPHBIX MeXaHU3MOB (pyHKIMoHUpoBaHus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YEJIOBEKA U )KUBOTHBIX.
JleMoHCTpanun

Tabauie! u cxeMbl: «/cmonb30BaHrEe MUKPOOPTaHU3MOB B TPOMBIIIIIEHHOM IPOU3BOICTBEY,
«Knerounas nnxeHepusn», «I eHHas HH)XEHEPUSI».

Jladoparopnasi padora «/3yuenrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX TPOAYKTOBY.

Ikekypeust «bHOTEXHOIOTUS — BayKHEHIIIas TPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IPOU3BOJICTBO)Y.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA



JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBAaHUS K pe3yabTaTaM OCBOCHHUS 00YYaIOIIUMUCS IIPOrpaMM
cpenHero odmiero 06pa3oBaHus: JMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIC.

B cTpyKTYype TMUHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOTPaMMBbI IO OMOJIOTUH BBIAETICHBI
CJIEIyIOIINE COCTABISIONINE: OCO3HAHNE 00yUYaIOIMMUCS POCCUMCKON IpaxaaHCKON
UJEHTUYHOCTU — FTOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U

CaMOONPEICICHUIO, HaIu4ue MOmueayuy K 00y4eHuIo OUOJIOTHH, YeleHanpasieHHoe
pazeumue BHYTPEHHUX yOSKICHHUI JTMYHOCTH HA OCHOBE KJIFOUEBBIX [IEHHOCTEH M UCTOPHUYECKUX
TpaauLUi pa3BUTHUS OMOIOTUYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YUYAIOLTUXCS
PYKOBOJICTBOBATbCS B CBOEH J1€ATEIBHOCTH LIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHU,
MPUCYIIUMHU CUCTEME OMOJIOTUYECKOTO 00pa30BaHUs, HAlIUYUe NPABOCO3HAHUS YKOIOTMUECKOI
KYJIBTYPBI, CHOCOOHOCMU CMABUMb IS U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTUN JOCTUTAIOTCS B €MHCTBE
y4eOHOW 1 BOCIIMTATENbHOMN AESITEIbHOCTU B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UCTOPHUUECKUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
o01IecTBe MpaBMjIaMi 1 HOPMaMH TIOBECHHUS U CITIOCOOCTBYIOT MPOIIEccaM CaMOTIO3HAHMUS,
CaMOBOCIIUTAHUA U CAMOPA3BUTHUSI, PA3BUTHUSI BHYTPEHHEN MO3UIIUH JIMYHOCTH, IATPUOTU3MA U
YBa)KEHUSI K 3aKOHY U IPAaBONOPSIKY, YEJIIOBEKY TPYy/1a U CTaplIeMy IOKOJEHHUIO, B3aUMHOT'O
yBa)KeHUsI, OEPEKHOT0 OTHOUICHHS K KyIbTypPHOMY HACIEANIO U TPAAULIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.
JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS Y4eOHOTo mpeamera «buonorusy T0KHBI OTpaxaTh
TFOTOBHOCTb U CLIOCOOHOCTH 00YyYaroIMXCsl PyKOBOICTBOBATHCS C(OOPMUPOBAHHON BHYTPEHHEH
MO3ULIMEN TUYHOCTH, CUCTEMOM EHHOCTHBIX OPUEHTALIMM, TIO3UTUBHBIX BHYTPEHHUX
yOex1eHH, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IEHHOCTAM POCCUHCKOI0O O0IIeCTBa,
pacIIMpEeHNe )KU3HEHHOTO OIbITA U OIbITA ACSITEIBHOCTH B MPOLIECCE PEATU3ALMH OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

c(OpMUPOBAHHOCTh TPAXKJAHCKOM MO3ULIMK 00YUaroIIerocsi Kak akTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUICKOro O0IeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U NTPaBONOPSIIKA;
TOTOBHOCTb K COBMECTHOW TBOPUECKOM JESATEIBHOCTH MIPU CO3/IaHUM YUEOHBIX POEKTOB,
pelieHny yueOHbIX U T03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CHOCOOHOCTh OMPENEIATh COOCTBEHHYIO MO3UIIMIO IO OTHOLICHUIO K SBJICHUSIM COBPEMEHHOMN
JKHU3HH U OOBSICHATE €€;

YMEHHE YUYUTHIBaTh B CBOUX JEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO B3aMMOJICHCTBHS
JOJIeN € pa3HBIMU YOEXKICHUSIMU, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAJIBHBIM TIOJIOKEHUEM;
TOTOBHOCTb K COTPYAHUYECTBY B ITPOLIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX,
MO3HABATEJIbHBIX U UCCIIEOBATEIbCKUX 33/1a4, YBAXKUTEIILHOTO OTHOILIEHUS! K MHEHUIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CO/IEpIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JI€ATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUICKON TPAKIAHCKON UACHTUIHOCTH, TATPUOTHU3MA, YBAKECHUSI K
CBOEMY Hapoay, 4YyBCTBa OTBETCTBEHHOCTH Iepell PonnHoi, ropaocty 3a cBOH Kpail, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYpY, IPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIbLHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOIICHUE K TPUPOJHOMY HACIEANIO U TAMATHUKAM PUPOAbI, JOCTUKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYIE;

CIIOCOOHOCTH OILIEHHUBATH BKIIAJ POCCUMCKHX YUEHBIX B CTAHOBIICHHUE U Pa3BUTHE OUOIOTHH,
MOHMMAaHUS 3HaY€HUs! OMOJIOTHH B TO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoexxI€HHOCTh, TOTOBHOCTb K CITY’KE€HUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTD 32
€ro cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:



OCO3HAHUE JYXOBHBIX ICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTEIISAM, CO3JAHUI0 CEMbU HA OCHOBE OCO3HAHHOIO
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIMIMU HaApooB Poccuu;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOUAs 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MIOHUMAaHNE SYMOLMOHAIBHOI'O BO3/ICMCTBUS AKUBOM PUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MIPOSIBIISITH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢puznyeckoro BocnuTanus, GopMUPOBAHUS KYJIbTYPHI 310POBbSI H IMOIMOHAILHOTO
OJ1aronmoJryymsi:

MMOHMMAaHWE U peau3aIys 3J0pOBOro U 0€30MacHOro 00pasa )KHU3HH (370POBOE MUTAHKE,
coOI0ZICHHE TUTHEHNYECKUX MPaBUI U HOPM, COATAaHCUPOBAHHBIN PEXUM 3aHATHI U OTIbIXA,
peryisipHast pu3nUecKasi aKTHBHOCTE ), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHMUYECKOMY 3JI0POBBIO;

MOHUMAaHHWE [EHHOCTH MIPABWJI UHIUBUIYAIHHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO TTOBEACHUS B
CUTYyalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCJICICTBUM U HETIPUSATHS BPEIHBIX MIPUBBIYEK (YIIOTPEOIECHUS aTKOTOJI,
HApKOTUKOB, KYPEHHUS);

6) TPy10BOT'0 BOCIIMTAHMS:

TOTOBHOCTD K TPYIY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIBLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSITH TAKYIO
NeSTeTbHOCTb;

MHTEpEC K pa3IMuHbIM chepam mpodecCHoHANBHON AeSITeTbHOCTH, YMEHHE COBEPIIIATh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbI;
TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;
7) 3KOJIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH 1eIecO000pa3HOe OTHOIICHHE K MIPUPO/IEe KaK HCTOYHUKY KH3HU Ha 3emiie, OCHOBE
€€ CyIIeCTBOBaHMUS,

MOBBIIIEHUE YPOBHS DKOJIOTHUYECKOM KyIbTYphI: IPHOOPETEHUE OTbITA MIIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCTEACTBUMN ISl OKPY>KAIOIIEH CPeJIbl;

OCO3HaHUeE TT100aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOoOJIeM U MyTel X pelieHus;
CIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIC NTPU U3YUCHUU OMOJIOTUY 3HAHUS U YMEHHUSI TIPU
pelieHrur IpoodieM, CBI3aHHBIX C PAllHOHATBFHBIM MPUPOAONOIB30BaHNEM (COOI0OICHUE TPABUIT
MOBEJICHUS B IPUPO/IC, HATIPABJICHHBIX HA COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy
BUJIOB, 3KOCUCTEM, Onocdepsl);

AKTUBHOE HEMPUATUE IEUCTBUI, IPUHOCSIINX BPEI OKPYKAOIIEH TPUPOAHOMN Cpesie, YMEHUE
MIPOTHO3UPOBATH HEOIATOMPHUSATHBIC YKOJIOTHUECKUE TTOCTEACTBUS MPEANPUHUMACMBIX JIeWCTBUN
U TIpeI0TBpaIIaTh uX;

HaJU4Ke Pa3BUTOTO IKOJIOTMUYECKOTO MBILIICHUS, SKOJIOTMYECKON KYJIbTYpPbl, ObITA
JIEATETLHOCTH KOJIOTMYECKOM HAMPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAIBLHOM MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B
MPAKTUYECKOM IESITETbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) IeHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAaHHOT'O HA IUAJIOTe KYIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B TIOJUKYJILTYPHOM MHUPE;



COBEpPILEHCTBOBAHUE A3BIKOBON M UUTATENBCKOM KYJIbTYpPhI KAK CPEICTBA B3aUMOJEHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MUPA;

NOHUMaHMe creuru(uKy OUOJIOTUH KaK HayKH, OCO3HaHUs €€ posid B pOPMHUPOBAHUU
PaLMOHATIBHOTO HAYYHOTO MBILIUIEHUS, CO3/IaHUH LIETIOCTHOTO IPEACTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €AMHCTBE MPUPO/Ibl, YEIOBEKA U OOLIECTBA, B IO3HAHUH TPUPOJHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOIUHU JJIs1 COBPEMEHHOM LIMBUIIM3ALMU: 00ECIIeYeHNs] HOBOTO
YPOBHSI Pa3BUTHSI MEAULIMHBI, CO3/JaHNE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX peIIaTh
pecypcHble TpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA IMyTeH BbIX0/1a U3 II100aIbHBIX
HKOJIOTHYECKUX MPOOIeM U 00ecTIeYeHUs Iepexo1a K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIHHOMY
UCIIOJIb30BaHUIO MIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKNU3HU;
3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUN B IIEIISX MOBBIIICHUS 001IeH
KYJIBTYpPbl, €CTECTBEHHO-HAyYHON T'PAMOTHOCTH, KaK COCTABHOM 4acTH (PyHKIMOHAJILHON
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMO IpU U3y4SCHUH OHOJIOTUY;

IOHUMAaHME CYIIHOCTH METO/0B MI03HAHU, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh I10JIy4aeMble 3HAHUS J1JIs aHAJIN3a U O0BSCHEHUS SIBICHUN
OKPY’KaIOIIEro MUpa 1 MPOUCXOAALIMX B HEM U3MEHEHUH, yMEHUE J1e1aTh 000CHOBAHHBIE
3aKJIF0OYCHHS HAa OCHOBE HAYYHBIX (PAaKTOB M MMEIOILIMXCS JTAaHHBIX C IEIBI0 TOTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTBH CaMOCTOSITEIILHO UCII0JIb30BATh OMOJIOrMUECKHE 3HAHUS JUIsl peIlieHus Tpo0ieM B
peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HAaHHE LIEHHOCTU HAYYHOM AESITEIbHOCTHU, TOTOBHOCTh OCYILIECTBIISATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSTEIbHOCTh HHAUBUIYaTbHO U B IPYIIIIE;

TOTOBHOCTb U CLIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO0, K aKTUBHOMY
HOJYYEHUIO HOBBIX 3HAHUH 110 OMOJIOIUU B COOTBETCTBHUHM C )KU3HEHHBIMHU ITOTPEOHOCTSIMHU.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS yU4eOHOTo npeameTa «bronorusy» BKIIOYaroT:
3HauYMMBIE U1l (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXIUCHUIUIMHAPHBIE
(MexmpenMeTHbIe) OOLIeHayYHbIE TOHATHS, OTPaKaIOIINE 1IeIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U CIeU(PHUKY METOJIOB IIO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SJHEPIHUs,
SIBJICHHE, TPOLIECC, CUCTEMA, HayUHBIN (akT, IPUHLUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCClleZIOBaHNE, HAOII0IeHIE, U3MEPEHHUE, SKCIIEPUMEHT U JPYrue); yHUBEepCcalbHbIE
yueOHble JieiicTBUs (T03HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 0OECIIEYMBAIOIINE
dbopmupoBanre QPyHKITMOHAIBHONW TPAMOTHOCTH M COLIMAIbHON KOMITETEHIIUM 00YYaIOIUXCS;
CHOCOOHOCTh 00YYaIOLINXCS UCTI0JIb30BaTh OCBOEHHBIE MEXKAUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEpCaJIbHbIE yueOHbIE AEHCTBUS B I03HABATEILHON U
COLMAJIBHON MPAKTHUKE.

B pe3ynbrare nzyuenus OMOJI0TMN Ha YPOBHE CPEAHETO 00111ero o0pa3zoBaHus y 00y4aroerocs
OyayT chopMupoBaHbl O3HABATENbHbIE YHUBEPCAIbHbIE yueOHbIe AeCTBUS,
KOMMYHUKaTHBHbIE YHUBEpCAJIbHbIE YUeOHbIE NEHCTBUS, PErYISITUBHbIE YHUBEPCAIbHbBIE
yueOHbIe JIeMCTBUS, COBMECTHAS 1A TEBHOCTb.

MetanpeameTHble pe3ynbTaThl OCBOCHHS POTpaMMBbl CPETHETO 00IIeT0 00pa30BaHusl JOIKHbI
OTpakaTh:

Osgi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBbIe JOrHYecKHe TeHCTBHS:

CaMOCTOSITENIbHO (JOPMYJTUPOBAThH U aKTyaIU3UpPOBaTh IPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh NP OCBOEHUH 3HAHUH MPUEMBI JJIOTHYECKOTO MBIIIUICHUS (aHAJIM3a, CHHTE3a,
CpaBHEHMsI, Kilaccu(uKauu, 0000IIeHNs), pACKPBIBATH CMBICI OMOJIOTHYECKUX TTOHATUN
(BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSI3U C IPYTUMU MOHSATUSAMU);
OINPEAEIIATh LENH JEATENbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPUH UX JTOCTHIKEHUS, COOTHOCUTh
pPe3yNbTaThl AESTEbHOCTH C TOCTABJICHHBIMU LENSMU;



UCIIOJIb30BaTh OMOJIOTHYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHH KUBOM MPUPOIBL;
CTPOUTD JIOTUUECKHE PACCYKICHUS (MHAYKTUBHBIC, IEAYKTUBHBIE, 10 aHAJIOTUH ), BBISBIISATh
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTPUBAEMBIX SBIICHUSX, (OPMYIHPOBATH BHIBOIBI U
3aKJTIOUCHUS,

MPUMEHSTHh CXeMHO-MO/IEIbHBIE CPECTBA [Tl IPEACTABICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHHU B U3Y4aeMbIX OMOJIOTHYECKIX 00BEKTaX, a TAKXKE MPOTHUBOPEUU Pa3HOTO PO/JIa,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MAaTePUATbHBIX
HEMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JICATEIHLHOCTD, OLIEHUBATH COOTBETCTBUE PE3Y/IHTATOB IIEJISIM, OLICHUBATh
PHUCKU TOCTIEACTBUIA JESATEbHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH padOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHS:

BIIAJICTh HABBIKAMU Y4€OHO-HUCCIIEA0BATEIbCKON U MPOEKTHON A TEIHbHOCTH, HABBIKAMH
paszpeiieHus IpoodsieM, CltocCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETbHOMY IMIOMCKY METOIOB
peuieHus: MpakTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3INYHBIX METOAO0B MO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHBIC BUBI ACSITEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETALNH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B YUYCOHBIX CUTYalIUsIX, B TOM YHCIIE IPH
CO3aHUH YUEOHBIX U COI[MANIbHBIX TPOEKTOB;

(GbopMHUPOBATH HAYYHBINM TUII MBITIUICHHUS, BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTH ¥ (POPMYITHPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTCIILHOM IEATEIIBHOCTH H
JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH PUYUHHO-CIICJICTBEHHBIE CBSA3U U aKTyaJIM3UPOBATh 33]1a4y, BBIABUTATh TUIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI 7S I0Ka3aTelbCTBA CBOUX YTBEPKIEHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHHSI,

aHAJIM3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 33/1a4M Pe3yJIbTaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh LIEJICHATIPABICHHBIN MMOMCK MEPEHOCa CPEJICTB U CIIOCOOOB JIEUCTBHS B
poecCHOHANBHYIO Cpey;

YMETh IEPEHOCUTH 3HAHUSA B MIO3HABATEIHHYIO M IPAKTUYECKYIO 00JIACTH KUZHEICITEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEHU, TIPEIJIaraTh OPUTHHAIbHBIE TTOIXO/bI U PEIICHHUS, CTABUTH MPOOJIEMBI U
3a/1auu, JOMYCKAIOUINE aIbTEPHATUBHBIC PEIICHUS

3) pabdora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MHPOpPMAINH (TeKCTe y4eOHOTro MocoOHsl, Hay4HO-
MOMYJISIPHON JIUTEepaType, OMOTOTUUECKHUX CIOBApPSIX U CIIPABOYHHUKAX, KOMITBIOTEPHBIX 0a3zax
TaHHBIX, B VIHTEepHETE), aHATN3UPOBaTh WH(OPMAIIUIO Pa3IMYHBIX BUIOB U (HOpM
MIPEICTABJICHUS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;
(bopMyITHpPOBATh 3aMPOCH] ¥ MPUMEHATH PA3TUYHBIE METOABI IPU MTOUCKE U 0TOOpE
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

MPUOOPETaTh OMBIT UCIIOIB30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX MTOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOUPATh ONTHUMAIBEHYIO OPMY MpeACTaBICHHS OUOIOrHYeCKOi nHpOpMAaIH
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPHU pabOTe ¢ OUOIOTHUECKOM
nH(popMaIen: MPUMEHATh XUMUYECKHE, (PU3NIECKUE U MaTEeMAaTHIEeCKUE 3HAKU U CHMBOJIHI,
dbopMyIel, a0OpeBUaTypy, HOMEHKIIATYPY, UCIIOJIB30BAaTh U IPEOOPa30BLIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;



BJIa/IETh HABbIKaMH PaclO3HABaHUs U 3alIUThI HHPopManuu, nHGPOPMaIIMOHHON 0€30MacHOCTH
JMYHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€ CTBUSIMMU:

1) o6menmne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCceX cpepax >KU3HU, aKTUBHO Y4aCTBOBATh B AMAJIOTE WU
JUCKYCCHH 10 CYIECTBY 00CyKaaeMoi TeMbl (YMEHUE 3a7jaBaTh BOIIPOCHI, BHICKA3bIBAaTh
CYXKICHHSI OTHOCUTEJIHHO BBIMOJIHEHUS ITPEeAIaraeMoil 3a1auu, YYUTbIBaTh HUHTEPECHI U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacro3HaBaTh HeBepOAIbHBIE CPENICTBA OOIICHHS, TIOHUMATh 3HAU€HUE COLUAIbHBIX 3HAKOB,
NPENOCHIIOK BOZHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallul, YMETh CMATYaTh KOH(JIUKTHI U BECTU
MIEPETOBOPHI;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU OOIIECHHS U B3aUMOJICHCTBYS, IOHMMATh HAMEPEHUS APYTHX
JIOJIeH, IPOSIBIIATH YBKUTEIHHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOM Gopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
2) cOBMeCTHAsI 1esITeJIbHOCTh:

MOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHOM U HHANBUAYAIBHON pabOThI IPU
pelieHny OMoI0TrHYecKoi IpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh IPUMEHEHUS TPYIIIOBBIX
dbopM B3aMMOCHCTBYSI IPU pEUICHUH YyueOHOM 3a/1auH;

BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX AEUCTBUN € yUETOM OOLINX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO 4ieHa KOJUIEKTHBA,

IPUHUMATD L[EJIM COBMECTHOM AESTEIbHOCTH, OPIaHU30BbIBATh U KOOPIMHUPOBATh ACUCTBUS 110
e€ IOCTH)KEHUIO: COCTABIIATH IUIaH JCHCTBHIM, pacpeaensiTh poiu ¢ y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OILICHMBATh KAUECTBO CBOETO BKJIAJa U KaXKIOT0 yYaCTHUKA KOMaH/bI B OOIIMIA pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPUSM;

npeJiaraTh HOBbIE MPOEKTHI, OLICHUBAThH UJEH C MTO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUECKOE MOBEEHUE B PA3JIMYHBIX CUTYALUAX, IPOSIBIISIT
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJ1ajieHNe YHHBEPCATLHBIMHA PEryJIATHBHBIMH 1€CTBUAMM:

1) camoopranu3amms:

HNCITIOJIB30BaAThH 6I/IOHOFI/I‘IGCKI/IC 3HAHUS OJIS1 BBISIBJICHUST HpO6J'IeM n Uux peHIeHI/Ifl B ) KU3HCHHBIX U
y4EOHBIX CHTYAIUSIX;

BI)I6I/IpaTB Ha OCHOBC 6I/IOJ'IOFI/I‘IGCKI/IX 3HaHI/II\/’I I CJIEBBIC U CMBICJIIOBBIC YCTaHOBKI/I B CBOUX
JICUCTBHSX U TIOCTYINKAX IO OTHOIIEHHUIO K XXMBOM MPUPOJIE, CBOEMY 3/I0POBBIO U 37I0POBBIO
OKPYKarOIIHX;

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBHYIO ESTEIbHOCTD, BBISABIIATH MPOOJIEMbI, CTABUTH
1 (popMyIHpOBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIBHOM AEATEIILHOCTH M KH3HEHHBIX
CHUTYaIHSIX;

CaMOCTOSTENILHO COCTABJISATH IUIAH PEIIEHHs IPOOIEMBI C YYETOM UMEIOIIMXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEINOYTECHHIA;

aBaThb OHeHKy HOBBIM CI/ITyaHI/IﬂM;

pacCIIUpPATh paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JTHUYHBIX MPEAMTOYTECHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHE;
OLIEHUBATH MPUOOPETEHHBIN OIBIT,

c1oco6cTBOBaTh (HPOPMUPOBAHUIO U MPOSIBICHUIO HIIMPOKOM 3PYIUIIMU B Pa3HbIX 00JACTIX
3HaHMA, TOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B 1€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIAJICTh HaBbIKaMU [IO3HABATEJIbHOM pedIeKCuu Kak OCO3HAHUS COBEpIIAeMbIX ACHCTBUI U
MBICIUTENBHBIX TPOILIECCOB, MX PE3YJIbTATOB U OCHOBAHUH, NCIIOIH30BATH MPUEMBI pedieKcun
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peILeHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHUIO;
IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npunsiTHE CeOs M APYTHX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3ybTaThl OCBOCHHUS COJCPXKaHUs ydyeOHOoro npeamera «buonorus» Ha
yrayOIEHHOM YPOBHE OPHEHTHPOBAHBI Ha 0OeciedeHne MpOoQHUILHOTO

o0Oyuenus obydaromuxcs Ouonorud. OHU BKJIIOYAIOT: crienuduyeckue as OMOoIOrHH HaydHbIe
3HAHMS, YMCHHS U CIIOCOOBI JICUCTBHIA 110 OCBOCHHIO, HHTEPIIPETAIIMH U TPEOOPA30BAHUIO
3HaHW, BUBI ICATCILHOCTH I10 IMOJIYYSHHEO HOBBIX 3HAHUH M UX MPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX, a TAK)KE B peaTbHBIX )KHU3HCHHBIX CUTyalusX. [IpeMeTHbIE pe3ynbTaThl
NPEJICTABJICHBI 110 T0JIaM H3y4YCHUSI.

[IpeameTHBIEC pe3ynbTaThl OCBOEHUS yueOHOTO TipeameTa «buonorus» B 10 knacce nOmKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(opMHpPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MHpA, B TO3HAHUHU 3aKOHOB MPUPO/IbI U
pelIeHny MpobieM palMoOHAIbHOIO IPUPOIONOIB30BaHUS, O BKIIAJE POCCUNCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIa/ICHHE CUCTEMOM OMOJIOTMYECKUX 3HAHUHM, KOTOpask BKIIFOUAET: OCHOBOIIOJIAraloIIHe
Ouosornyeckre TepMUHbBI M MMOHATHUS (KU3HB, KJIETKa, OPraHu3M, METab0IN3M, TOMEOCTa3,
CaMOpETyJISILIMSL, CAaMOBOCIIPOU3BEACHHE, HACIIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U PA3BUTHE),
6uonornyeckue Teopuu (kierounas teopus T. [lIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHas TeopHsi HacaeacTBeHHOocTH T. Moprana), yuenus (H. Y. BaBunoBa — o neHTpax
MHOT000pa3usi U NPOUCXOXKIECHUS KYIbTYPHBIX PACTEHUH), 3aKOHBI (€JMHOO0pa3Hs MOTOMKOB
NIEPBOIO MOKOJIEHUS, PaCIIETNIEHUs, YUCTOTHI FaMeT, He3aBUCUMOTro HacienoBanus . Mennens,
TOMOJIOTHUECKHUX Ps/I0B B HacieAcTBeHHON n3MenunBocty H. W. BaBuiosa), npuHIMITEL
(KOMILJIEMEHTapHOCTH);

BJIaJICHHE OCHOBHBIMH METOJJaMH HAyYHOT'O TIO3HAHUSI, UCIIOIb3yEeMBbIX B OMOJIOTMYECKUX
HCCJIETOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHNE, HAOII0IEHIE, SKCIIEPUMEHT);
YMEHME BBIACIATH CYyLIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIIETOK IIPOKAPUOT U YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM UHncie OakTepuii, rpu0oB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM OPraHOB PACTEHHH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEEATEIBHOCTH, TPOTEKAIOIINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U
4eJI0BeKa, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa BEIIecTB (MeTaboIu3M), IPEeBpaILlEHHs SHEPTHH,
OpoXxXeHus1, aBTOTPO(PHOTO U TeTEPOTPOPHOTO TUIIOB MUTAHUS, (POTOCUHTE3A K XEMOCUHTE3A,
MHTO3a, Mel03a, FaMeToreHe3a, ’MOpHoreHe3a, IoCTIMOPHOHAIBHOTO PAa3BUTH S, PA3MHOKEHUS,



WHAUBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3HCa,
UCKYCCTBEHHOT'O 0TOODPA;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3U MEXKy OpraHOUIAaMH KJIETKH U UX PYHKLUUIMU,
CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH U UX (QYHKIMUAMHU, MEXKITY OpraHaMU U CUCTEMaMHU OPTaHOB y
pacTeHUi, )KUBOTHBIX U YeJIOBeKa U UX PYHKIUIMHU, MEX]Ty CHCTEMaMHU OPTaHOB U UX
(byHKIMAME, MEX]Ty STallaMid OOMEHa BEIECTB, ATallaMi KJIETOYHOTO IIUKJIA M KU3HEHHBIX
IIUKJIOB OPTaHU3MOB, 3TallaMu SMOPHUOHAJILHOTO Pa3BUTHUS, TEHOTUIIOM U (PEHOTHUIIOM,
¢deHoTunom u (hakropamMu Cpeasl OOUTAHHUS;

YMEHHE BBISBIISATH OTJIMYUTEIbHBIC PU3HAKH JKUBBIX CUCTEM, B TOM UHCJI€ PACTEHUIA, )KUBOTHBIX
U YCJIOBEKa;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTbI, OMOJIOITHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS IOKa3aTeIbCTBA POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIL,
YMEHHE pellaTh OMOJIOTHUYECKHE 3a/1a4H, BBISBIISATH IPUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
UCCIIETYEeMbIMH OMOJIOTMYECKUMH MTPOIIECCAMU U SIBJICHUSMHU, JIEJIaTh BBIBOJIBI U IPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBITIOTHATH Ja00paTOpHBIE U PAaKTHYECKHE pabOThI, COOIIOAATH PaBUIIa IpU padoTe ¢
y4eOHBIM U JJa00pAaTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIBUTATh TUIIOTE3BI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMHI CPEIICTBAMH, (POPMYITHPYS
1eJIb UCCIEeIOBAaHUS, AaHATTM3UPOBATH MOJIyUYEHHBIE PE3yIbTaThl U IeTIaTh BHIBOIbL;

YMEHHUE Y4acTBOBATh B y4eOHO-HCCIIEAOBATENBLCKOM paboTe TI0 OMOJIOTHH, SKOJIOTHH U
MEAUIIMHE, TPOBOAUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX O0IIECTB, M MMyOIUYHO MPEICTABISTH
MOJIy4YCHHBIE PE3Y/IbTAaThl HA YICHUYECKUX KOH(EPEHIHIX;

YMEHHE OIICHUBATh 3TUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEIOBAHUI B 00J1aCTH OMOJIOTHU U
MeIUIUHBI (KIIOHUPOBAaHUE, UCKYCCTBEHHOE OIUIOIOTBOPEHUE, HAIIPABIICHHOE N3MEHEHHE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiel mpodecCHOHAIbHON ACSTEIHbHOCTH B
o0nactu OMONIOTUH, METUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CETILCKOTO X034HCTBA, MUILEBOI
MPOMBIIIJICHHOCTH, YIITyOJISITh TO3HABATENBHBIA HHTEPEC, HAIIPABICHHBIN Ha 0CO3HAHHBIH
BBIOOp COOTBETCTBYIOLIEH Mpodeccun U MPOoJ0KEHHE OMOIOIHYECKOro 00pa3oBaHus B
OpraHu3aIUsIX CPEAHETO MPOPECCHOHATHHOTO M BBICIIETO 00pa30BaHUS.

[TpenmeTrHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 knacce 10TKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTb 3HAHUM O MECTE U POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAYK, B
(GbOopMHUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B TIO3HAHUU 3aKOHOB
IPUPOBI M PEILICHUH YKOJIOTHUECKUX MPOOIIEM YeIOBEYECTBA, a TAKXKe B PEILICHUH BOIIPOCOB
PaLMOHATILHOTO MPUPOAONOB30BaHuUs, U B JOPMUPOBAHUU [IEHHOCTHOT'O OTHOIIEHUS K
npupoje, o0IIeCTBY, YEIOBEKY, O BKJIaJe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B
pa3BuTHE OMOJIOTHH,

YMEHUE BIIJETh CUCTEMON OMONIOTHYECKUX 3HAHUN, KOTOpasi BKIIIOYAET ONpEIEICHUs U
MOHMMAaHKE CYLITHOCTH OCHOBOIMOJIArarmux OMoJI0rn4eckuX TEPMUHOB U TIOHATUH (BH,
sKocucTeMa, buocdepa), Ononornueckue Teopuu (3BosroroHHast Teopust Y. JlapBuna,
CHUHTeTHUecKas Teopus 3BoJonun), yuenus (A. H. CeBeprioBa — o myTsIX U HalpaBJIeHUSIX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (TeHeTn4eckoro papHoBecus k. Xapau
u B. Baitn6epra, 3apoasimeBoro cxoactsa K. M. bapa), npasuia (Munumyma 1O. JInbuxa,
HKOJIOTUUECKOM MUPaMUbl SHEPTHH), TunoTe3bl (runoresa «mupa PHK» V. I'mnGepra);
yYMEHHE BIIaJIeTh OCHOBHBIMU METOJaMH Hay4YHOTO TIO3HAHMSI, UCIIOJIB3YEMBIMHU B
OMOJIOTMYECKHUX MCCIIEIOBAHUAX KUBBIX OOBEKTOB U 3KOCUCTEM (OIHCAHUE, U3MEPEHNE,
HaOJII0/IeHUE, SKCIIEPUMEHT), CIOCO0aMU BBISIBIICHUS U OLIEHKH aHTPOIIOI'€HHBIX H3MEHEHUN B

pupoe;



YMEHHE BBIACATH CYyHIECTBEHHbIE IPU3HAKHU: BUOB, OMOr€OLEHO30B, SKOCUCTEM U Orochepsl,
CTaOMIIM3UPYIOLIETO, ABMXKYIIETO U Pa3phIBAIOLIETO €CTECTBEHHOIO 0TOOPa, AJJIONAaTPUIECKOTO
U CUMIATPUYECKOr0 BUI000Pa30BaHUS, BIUSHUS IBIXKYIIUX CUJT DBOJIOLUN HA T€HO(POHT
HOIYJISIUH, TPUCIIOCOOTICHHOCTH OPTaHU3MOB K CpeJie 00UTaHMsI, YepeI0OBaHNs HAPaBICHUI
SBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MMOTOKA SHEPTUHU B DKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3M MEX/1Y ITPOLIECCAMU IBOIIOIHH, ABHKYIIIUMHU CHIIAMH
AHTpPONOreHe3a, KOMIIOHEHTaMH Pa3IUYHbIX SKOCHUCTEM U MPUCIIOCOOICHUSIMU K HUM
OpTraHU3MOB;

YMEHHE BBISBIATH OTIMYUTENIbHbBIE PU3HAKH KUBBIX CUCTEM, IPUCIIOCOOICHHOCTH BUAOB K
cpeae oOuTanus, abMOTUYECKUX M OMOTHYECKUX KOMIIOHEHTOB 3KOCUCTEM, B3aMOCBSI3ei
OpPraHU3MOB B cOOOIIECTBaX, aHTPOMOTEHHBIX U3MEHEHHUI B 9KOCUCTEMAaX CBOEH MECTHOCTH;
YMEHHUE UCIIOIB30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTUIO U
CUMBOJIMKY JJIsl I0Ka3aTelIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMATHUYECKHUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M CpeJIbl OOUTaHMUS, €TUHCTBA YEJIOBEYECKHX Pac, HEOOXOAMMOCTH
COXpaHEeHMsI MHOT000pa3us BUAOB U IKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U
YeJI0BEYECTBA;

YMEHHE peliaTh OMOJIOTHYECKHE 3a/1a4H, BBISBIISATH MPUYMHHO-CIIEICTBEHHBIC CBSA3H MEXKIY
UCCIIETYEMbIMH OMOJIOTMYECKIMHU MPOIIECCAMH U SIBJICHUSMH, JIENIATh BBIBOJBI X IPOTHO3BI HA
OCHOBaHUU MOJTYYEHHBIX PE3YJIbTATOB;

yYMEHUE BBITIOIHATH Ja00paTOpHbIE U MPAaKTHIECKHE pabOTHI, COOIIOAATH TpaBMIIa IIPU paboTe ¢
yueOHBIM U JTa00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIABUTaTh TUIIOTE3BI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIME CPEICTBAMHU, POPMYITHPYS
1eJIb UCCIEeI0OBAaHUS, AaHATTM3UPOBATh MOJIyYE€HHBIE PE3yIbTaThl U I€TIaTh BHIBObL;

YMEHHUE Y4acTBOBATh B y4eOHO-HCCIIEAOBATENBLCKOM paboTe 0 OMOJIOTHH, SKOJIOTHH U
MeAMIIMHE, TPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIUYHO MPEICTABISThH
MOJIyYECHHBIE PE3Y/IbTAaThl HA YICHUIECKUX KOH(EPEHIUX;

YMEHHE OIICHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HHU, YETIOBEKA M YEIOBEYECKUX
pac, o MpUYMHAX, MTOCIIEICTBUAX U CIIOCO0AX MPeIOTBPAIIECHHS IIT00aThHBIX N3MEHEHHUH B
ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyayiel mpoecCHoHAIBHOU NeATeTLHOCTH B
o0acTi OMOJIOTHH, SKOJIOTHH, IPUPOAONOIb30BAHNUS, MEUIIMHBI, OMOTEXHOJIOTHH,
TICHIXOJIOTHH, BETEPUHAPUH, CEIICKOTO X035 CTBA, MAIIEBOM MPOMBIIUIEHHOCTH, YTITYOJISITh
MO3HABATENbHBIA HHTEPEC, HANIPaBJIEHHBIN Ha 0CO3HAHHBIIM BHIOOP COOTBETCTBYIOLIEH
npodeccuu 1 NpooJKeHNne OMOJIOTHYECKOro 00pa3oBaHus B OpraHU3aLUsIX CPETHETO
npo¢eCcCHOHATIBHOIO U BBICIIIET0 00pa30BaHusl.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIIACC
Ne || HamMeHOBaHMe pa3zienoB U TEM KonnuecTBo vacos OnekTpoHHbIe (LU POBLIE)
n/n IPOrpamMMbI Beero| Kontponsmbie |[paxtuueckue o0Opa3oBaTesbHbIE PECYPChI
paboThI paboThI
‘1 HBI/IOJ‘IOI‘I/IH KaK HayKa H 1 H H HPQH_[, MO
‘2 H)KHBHe CUCTEMBI U UX U3yYeHUE H 2 H H HPSIH, MBI




Ne || HamMeHoBaHue pa3fesoB U TEM KonunuecTBo uacos DOnekTpoHHbIE (IUGPOBEIE)
n/m MIPOrpaMMBbI Beero| Kontponsrsie |[paxtuaeckue o0pa3oBaTelibHbIE PECYPCHI
paboThI paboThI

‘3 HBI/IOJ‘IOFI/IH KJICTKH “ 2 “ H 0.5 HPBHI |
‘4 HXI/IMI/I‘ICCK&H OpraHu3aIys KJICTKH H 10 H H 1 HPBHI |
‘5 HCTpOGHI/Ie U QYHKIUH KJICTKU H 8 H H 2 HPBHI |
6 OOMeH BelecTB U MPpEeBpaIIcHIE 9 1 MOIII

DHEPTrUH B KJIETKE
7  ||Hacnencteennas mHGoOpMaIus u 9 1 0.5 POII

peanuzanus e€ B KJIeTKe
‘8 H)KH:«:HeHHHﬁ LMK KJIETKH H 6 H 1 H 1 HPSH_[ |
‘9 HCTpOGHI/Ie 1 (YHKIIMH OPTaHU3MOB H 17 H 1 H 15 HPBHI |
10 ||Pa3mMHOXEHUE U pa3BUTHE 8 1.5 POII

OpPTaHHU3MOB
11 |[3akoHOMEpHOCTH 10 1 1 POII

HACJICJICTBEHHOCTH
12 |lenernka — HayKa O 2 0 0.5 POIII

HACJIEICTBEHHOCTH U

U3MEHYUBOCTH OPTaHU3MOB
‘13 H3aKOHOMepHOCTI/I U3MEHYNBOCTH H 6 H 1 H 1 HPSH_[ |
‘14 HF E€HETHKA YeJI0BeKa H 3 H H 0.5 HPBHI |
‘15 HCeJIeKuI/m OpraHU3MOB H 4 H 1 H 1 HPSH_[ |
16 ||BHOTEeXHOJIOTHS U CHHTETHYICCKAs 4 POII

ouosorus
‘17 HPe3epBHoe BpeMsi H 2 H H HPQH_[ |
18 | L2 | | | |
19 | 2] | | |
20 | Lo | | | |
o] ] H H |
OBIIEE KOJIMYECTBO YACOB I1O 107 10 13

[TPOT'PAMME




KanennapHo- rematuueckoe miaHUpOBaHHHUE

/i Tema ypoka KonmuecTBo 4acos ‘ Jlara DNeKTpoHHbIE U(POBEIC
Bceero|| KonTponsasie || [Tpaktuueckue || 13YICHIA obpazoBatesbHbie
paboThI paboThI pecypesl
1 Buoorus kak KOMIIEKCHAsE HayKa M KaK 4acTh COBPEMEHHOTO 1 06.09.2023 | POIII
oO1iecTBa
‘2 H}KI/IBLIe CHUCTEMBI U HX CBOMCTBA H 1 H H H 06.09.2023 HPB]_H
‘3 HYpOBHeBaﬂ OpraHM3aIs )KUBBIX CHCTEM H 1 H H H 06.09.2023 HPB]_H
‘4 HI/ICTOpI/I}I OTKPBITUS U U3ydeHUs KieTku. Kinetounas Teopus H 1 H H H 13.09.2023 H
S MeTobl MOJIEKYIJIIPHOM M KJIeTOYHOM Onosorun. [Ipaktuueckas || 1 0.5 13.09.2023 | POIIT
pabota «/3yueHne MeTo10B KJICTOYHO OHOJIOruu
(xpomarorpadusi, snexrpodopes, muddepeHIHaTEHOS
uentpudyruposanue, [TLP)»
‘6 HXI/IMquCKI/Iﬁ COCTaB KJIETKH H 1 H H H 13.09.2023 HPB]_H
‘7 HMI/IHepaJ'ILHbIe BEILECTBA KJIETKHU, UX OMOJIOrHYecKas pojb H 1 H H H 20.09.2023 H
8 OpraHnvecKkue BenecTa KIeTkn — Oenku. JlaboparopHas 1 0.5 20.09.2023 || POILI
padora «OOGHapyx)eHHe OEIKOB C MOMOIIBI0 Ka4YeCTBEHHBIX
peaxuuii»
‘9 HCBOI?ICTBa, kiaccuukanus 1 GyHKIHH OeITKOB H 1 H H H 20.09.2023 HPSH_[
‘10 HOpFaHI/I‘-ICCKI/Ie BEIIECTBA KIETKH — YIJIEBOMBI H 1 H H H 27.09.2023 HPSH_[
‘11 HOpFaHI/I‘-ICCKI/Ie BEIECTBA KJIETKA — JIMITUIbI H 1 H 0.5 H H 27.09.2023 HPSH_[
12 Hyxnennossie kucnotsl. JJHK u PHK. JIaboparopras pabota 1 0.5 27.09.2023 | POII
«ccnenoBanie HyKJIEHHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK
Pa3IMYHBIX OPTAaHU3MOBY
13 Crpoenue u pynkmuu AT®. [Ipyrue nykineozuarpudochaTst 1 04.10.2023
(HTD)
14 CexsennpoBanne JJHK. MeTosl TeHOMUKH, TpaHCKpUNITOMUKH, || 1 04.10.2023 | POILI
IPOTEOMHKHU
15 HMGTOHLI CTPYKTYPHO# OHOIOTHH H 1 H H H 04.10.2023 H




‘16 HTI/IHBI K1eToK. [IpokaproTnueckas KieTka H 1 H H H 11.10.2023 H

17 Crtpoenue sykapuoTudeckoi kietku. [IpakTudeckas pabora 1 0.5 0.5 11.10.2023
«V3ydyenune cBOMCTB KIETOYHON MEMOpaHbI»

‘18 HHOBerHOCTHHﬁ anmapar KJISTKH H 1 H H H 11.10.2023 H

19 OnHomMeMOpaHHBIC OpraHoOUAbI KiIeTKH. [IpakTrdeckas padbora 1 0.5 18.10.2023
«V3yueHne NBUKEHHS IUTOILIA3MbI B PACTHTEIILHBIX KIETKAX)»

20 [ToryaBTOHOMHBIE OPTaHOMIBI KJICTKH: MUTOXOHAPHH, TUacTHIbL || 1 0.5 18.10.2023 |[POII
JIabopatopHnas pabora «lccnenoBanue miasmMonnsa u
JICTIIa3MOJTU3a B PACTHTEIBHBIX KIETKAX)

‘21 HHGMCM6paHHI>Ie OpraHOU/IbI KJICTKU H 1 H 0.5 H H 18.10.2023 H

‘22 HCTpOGHI/IG U QyHKIMY sapa H 1 H H H 25.10.2023 H

23 CpaBHuUTEIBHASA XapaKTEPUCTUKA KIIETOK DyKapHOT. 1 0.5 25.10.2023
JlabGopaTtopHast pabora «3yueHue CTpOeHUs KIETOK pa3IMuHbIX
OPraHU3MOB»

24 ACCUMUIISIIINS ¥ TUCCUMUIISALINS — JBE CTOPOHBI METab0IM3Ma. 1 25.10.2023 |PD1III
Tuner oOMeHa BemecTs. JlabopaTopHas padota «3ydueHue
KaTaJIMTUIECKOW aKTUBHOCTH ()EpPMEHTOB (Ha IPUMEpEe aMHIIa3bl
WJTU KaTajasbl)»

25 depMeHTATHUBHBIN XapaKTep peakifii KJIeTOYHOro Metadonu3ma. || 1 0.5 01.11.2023 || PO
JlaGopatopHas pabota «/3yueHue pepMeHTaTHBHOTO
pacuieruieH sl EPOKCUIa BOJIOPO/Ia B PACTUTEIBHBIX U
YKMBOTHBIX KJIETKaX»

‘26 HBGJ‘IKI/I-aKTI/IBaTOpI)I U OCIIKH-UHTHOUTOPBI H 1 H H H 01.11.2023 HPSIH

‘27 HABTOTpochLIﬁ THIT 0OMEHa BEIIEeCTB H 1 H H H 01.11.2023 H

28 |PorocumTes [ 1] [ [08.11.2023

29 XemocunTes. JlabopaTopHas pabora «CpaBHEHHE MPOIECCOB 1 0.5 0.5 08.11.2023 | POIII
(doTOCHHTE3a ¥ XEMOCHHTE3a»

30 Amnas’poOHbIe opraHu3Mel. Buabr Opoxkenns. JlaboparopHas 1 08.11.2023
pabota «CpaBHEHHUE MTPOIIECCOB OPOKEHUSI U IBIXaHUS




‘31 HA3p06HLIe OpraHu3Mbl. DTalbl JHEPrETHYECKOro 0OMEHA H 1 H H H 15.11.2023 HPBHI ‘
32 DHeprusi MeMOpaHHOTro rpagueHTa npoToHoB. Cunrte3 AT: 1 15.11.2023

pabota npotoHHOH AT®-cuHTa3bI
33 |Peaxumu marpranoro cunTesa | 1] o5 | [15.11.2023 |[P3I1I |
‘34 HTpaHCKpI/IHHI/I}I — Mmarpuussiii cuate3 PHK H 1 H H H 22.11.2023 H ‘
‘35 HTpchn;IuI/I}I U €€ HTaIbl H 1 H H H 22.11.2023 HPBHI ‘
‘36 HKOI{I/IpOBaHI/IC aMUHOKHCIIOT. Posib prbocom B OMocuHTE3e Oelika H 1 H H H 22.11.2023 H ‘
‘37 HOpraHmaum{ TCHOMA y IPOKAPUOT U DYKAPUOT H 1 H H H 29.11.2023 H ‘
‘38 HMoneKmepHHe MEXaHH3MbI YKCIIPECCHH T€HOB Y DYKapUOT H 1 H H H 29.11.2023 HPSH_[ ‘
39 Bupycer — BHekseToOuHBIE OPMBI )KU3HU U OOJMTaTHEIE 1 0.5 0.5 29.11.2023 |POIL

napasuthl. [IpakTudeckas pabora «Co31aHue MOJICIH BUPYCay
‘40 HBI/IpyCHHC 3a00JI€BaHUs YEIOBEKa, )KUBOTHBIX, PACTCHUM H 1 H H H 06.12.2023 H ‘
‘41 HHaHOTeXHonorHH B OMOJIOTHH U MEIULIMHE H 1 H H H 06.12.2023 H ‘
‘42 H)KH:;HGHHLH‘/'I LUK KJIETKH H 1 H H H 06.12.2023 H ‘
43 IMatpuunsiii curres JJHK | 1] o5 | |06.12.2023 P11 |
44 Xpomocomsl. JlabopaTopHast padota «/3ydeHne XxpoMocoM Ha 1 0.5 13.12.2023

TOTOBBIX MUKPOIIpETapaTax»»
145 \lenenue ketkn — muto3 | 1] o5 | [13.12.2023 P11 |
46 Tuns! knerok. Kaprokunes n nutoxunes. Jlaboparopras padora || 1 0.5 13.12.2023

«HaOnroieHne MUTO3a B KJIETKaX KOHYMKA KOpeIIKa JIyka (Ha

TFOTOBBIX MUKpOIIpenaparax)»
‘47 HPerynﬂuHﬂ JKU3HEHHOT'O LIUKJIa KIETOK H 1 H H H 20.12.2023 H ‘
‘48 HOpI‘aHI/IBM KaK €IUHOE LIEI0€E H 1 H H H 20.12.2023 H ‘
49 Txanu pacrenuil. Jlaboparopnas pabota «M3yueHue TkaHe 1 0.5 20.12.2023 | POIL

pacTeHu»
50 TkaHu )XMBOTHBIX M YenoBeka. JlabopaTopHas pabora «/3ydenune|| 1 0.5 0.5 27.12.2023 |POI

TKaHEW )KHBOTHBIX)




51 Opransl. Cucremsl opranos. Jlaboparopnas padota «3ydenue 1 0.5 0.5 27.12.2023

OpraHoOB IIBETKOBOT'O PAaCTEHHS»
52 |Onopa Tena opranmsmos 1] [ [27.12.2023]| |
53 |lBmxenne oprammsmos | 1| | |09.01.2024|| |
‘54 HHI/ITaHI/Ie OpraHM3MOB H 1 H H H 09.01.2024 HPQ]H ‘
55 [TuTaHue MO3BOHOYHBIX JKMBOTHBIX. [IHIIIeBapUTEIbHAS CHCTEMA 1 0.5 09.01.2024 | POILI

YeIoBeKa
56 | Teixanme oprasmsmos | 1| I |16.01.2024|| |
‘57 HI[HxaHHe IT0O3BOHOYHBIX JKHBOTHBIX M YEJIOBEKA H 1 H H H 16.01.2024 H ‘
‘58 HTpchnopT BEILECTB Y OPraHU3MOB H 1 H H H 16.01.2024 H ‘
‘59 HKpOBeHOCHaSI CHCTEMa IT03BOHOYHBIX )KMBOTHBIX U YEJIOBEKA H 1 H H H 23.01.2024 H ‘
‘60 HBBII[GJ‘IGHI/IG y OPraHu3MOB H 1 H H H 23.01.2024 HPB]_H ‘
61 |IBaumura y opranmsmos | 1| | |23.01.2024|| |
62 IMvmynHas cucrema senosexa | 1| 05 | |30.01.2024|| |
‘63 HPasapa)KHMOCTL U pEryJIsius Y OPraHu3MOB H 1 H H H 30.01.2024 H ‘
64 ['yMopaiibHast perysius U 3HI0OKPUHHAs CUCTEMA KUBOTHBIX U 1 30.01.2024

9eJroBeKa
‘65 HCDOPMBI pa3MHOXKEHHSI OPraHU3MOB H 1 H H H 07.02.2024 H ‘
66 IMonoBoe pasmuoKkenne | 1| I |07.02.2024|| |
67 [Meiios [1] o5 | [07.02.2024| |
68 I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 1 0.5 14.02.2024 | POII

JlaGopaTtopHnast pabota «/3yueHue CTpOeHHUs MOJOBBIX KJIETOK Ha

TOTOBBIX MUKpOIIpETapaTax»»
‘69 HI/IHI[I/IBI/II[yaJ'IBHOC pa3BUTHE OPraHU3MOB — OHTOI'CHE3 H 1 H 0.5 H H 14.02.2024 H ‘
‘70 H3al<na)11<a OPraHOB U TKaHEH M3 3apOBIIICBHIX JIHCTKOB H 1 H H H 14.02.2024 H ‘
71 Pocr u pasButue xuBOTHBIX. JlabopaTopHas pabora «BeisBienune| 1 0.5 21.02.2024 |\ POIL

IMPU3HAKOB CXOACTBA 3ap0m>1meﬁ IIO3BOHOYHBIX JKUBOTHBIX)»




72 Pa3zmHoxeHue u pazButue pacrenuil. JlJaboparopnas pabora 1 0.5 21.02.2024

«CTpoeHne OpraHoB pa3MHOXEHHS BBICIIMX PACTCHHI
73 HI/ICTOpI/IH CTAQHOBJICHUS U Pa3BUTHS T€HETHKH KaK HAYKH H 1 H H H 21.02.2024 H
74 OCHOBHBIC TIOHSTHSI K CUMBOJIbI TeHeTHKH. JlabopaTopHas padora|| 1 0.5 28.02.2024 |\ POIL

«Jlpo3oduia kak 00BEKT TeHETUIECKUX HCCIICAOBAHNI
75 3aKOHOMEPHOCTHU HACJIEAOBaHUS PU3HAKOB. MoHOrHOpuaHOE 1 0.5 28.02.2024

ckpemuBanue. [Ipakruueckas padora "M3ydeHue pe3yabTaToB

MOHOTMOPUAHOTO CKPEIIUBAHUS Y 1p030(UiIb!"
‘76 HL[I/ITonoqueCKHe OCHOBBI MOHOTHOPUTHOTO CKPEIINBAHUS H 1 H H H 28.02.2024 H ‘
‘77 HAHaJII/IBI/IpyIOHIGG ckpemuBanue. HenonHnoe joMuHUpOBaHUE H 1 H H H 06.03.2024 HPSH_[ ‘
78 Jurn6punnoe ckpenmBanue. [Ipakrnueckas pabora «M3yyenne || 1 0.5 06.03.2024

PE3YJIbTaTOB JUTHOPHIHOTO CKPEIIMBAHHS Y APO30(DIIBD)
‘79 HL[I/ITonoqueCKHe OCHOBBI IUTHOPUIAHOTO CKPEIINBAHUS H 1 H H H 06.03.2024 H ‘
‘80 HCueHneﬂﬁoe HacJeJ0BaHHE MPU3HAKOB H 1 H H H 13.03.2024 HPSH_[ ‘
81 I Xpomocommas Teopust HaciencTBeHHOCTH | 1| I |13.03.2024|| |
82 ICenernka nona | 1| I |13.03.2024|| |
‘83 HFeHOTHn Kak LIEJIOCTHAsA CUCTEMA H 1 H H H 20.03.2024 HPQ]_H ‘
84 ['eHeTHYECKUI KOHTPOJIb Pa3BUTHS PACTECHUM, )KUBOTHBIX U 1 20.03.2024

9eoBeKa
‘85 HI/I3MquHBOCTL NpU3HAKOB. Bupl nsmMeHunBoCTH H 1 H 0.5 H H 20.03.2024 H ‘
‘86 HMOL[H(I)I/IKauI/IOHHaﬁ U3MEHYHUBOCTh H 1 H H H 27.03.2024 H ‘
87 BapuanuonHslii psa u BapuanuoHHas kpusasi. JlabopaTopHas 1 0.5 27.03.2024

pabota «VccnenoBanue 3aKOHOMEPHOCTEH MOTU(PUKAITMOHHOMN

n3MeHunBOCTH. [locTpoeHne BapHAIIIOHHOTO psiia U

BApUALIMOHHON KPUBOII»
88 HF SHOTHITUYECKast U3BMEHYMBOCTh. KOMOMHATHBHASI N3MEHYMBOCTD H 1 H H H 27.03.2024 HP3H_I
89 MyTrannoHHast ©3BMEHYMBOCTD. [IpakTndeckas pabora «Myramuu | 1 0.5 10.04.2024 | POI

y Ipo30(duiiel (Ha TOTOBBIX MUKpOIMpEnaparax)»




920 3aKOHOMEPHOCTH MYTAI[HOHHOTO MpoIiecca. DMUTCHETHKA U 1 0.5 10.04.2024 | pOII
SITUTCHOMUKA

91 I'eneruka venoseka. [IpakTuyeckas padora «CocraBiieHHE U 1 0.5 10.04.2024
aHaJIN3 POJOCIOBHOI»

92 HMGTOI[BI MEIULIUHCKON T€HETUKH H 1 H H H 17.04.2024 H

93 3Ha4YeHHe MEUIIMHCKOM T'eHETUKH B ITPEIOTBPALICHUH U 1 17.04.2024
JICYCHUU TCHETUYCCKHX 3a00JIeBaHHIi YellOBEKa

%4 OcHoBHBIE NIOHATHS cenekuuu. JJabopaTtopHas pabora 1 0.5 17.04.2024
«3ydeHne COPTOB KYJIbTYPHBIX PACTCHUIA M TIOPOJT TOMAIITHHX
KUBOTHBIX»

95 Mertonp! cenekumonHo# padoTsl. JlaboparopHas padora 1 0.5 24.04.2024 || POI
«I3y4eHne METOIOB CENCKIINH PACTCHHII»

96 JlocTrKeHMs CEIEKIUU PACTEHUH U )KUBOTHBIX. [IpakTuyeckas 1 24.04.2024
pabota «IIprBHBKa pacTCHUI»

97 CoxpaHeHue, N3yICHHE U UCTIOJB30BaHNE TEHETHICCKIX 1 24.04.2024 | PO1II
pecypcoB

98 buorexHonorus kak Hayka ¥ OTpacib IPOU3BOACTBA. 1 0.5 08.05.2024 | POII
[IpakTuueckas pabora «M3yueHre 0ObeKTOB OMOTEXHOIOTHI

‘99 HOCHOBHHG HaIIPaBJICHNs] CHHTETHYECKOIH OHOJIOTHH H 1 H H H 15.05.2024 HP3H_[

100 IXpomocomuast u rennas nmkeHepus | 1| I |15.05.2024| P11

‘101 HMG,[[I/II_II/IHCKI/IG OMOTEXHOJIOTUH H 1 H H H 22.05.2024 HPQ]_H

102 PesepsHbriit ypok. [ToBTOpeHHE, 00001IICHHE, CHCTEMATH3AIUS 1 22.05.2024
3HAaHUU

OBLLEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 | 8 [ 135 | [

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA




* buonorus. buonorndeckue cucremsr u mporeccs, 10 knace/ Tepemos A.B., Ilerpocosa P.A., O61iecTBO ¢ OrpaHU4eHHON 0TBETCTBEHHOCTHIO «O1]
MHEMO3UHA»

YMK non pen [Tonomapesoii M. H.

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoauueckue pazpaboTku ans yuutens . 10-11kd.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POUI ,MOBII.





