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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yue6HOMY nipenamMety "buomnorus" (nanee - OHONIOTHSA) HA YPOBHE CPETHETO OOIIETro
oOpa3oBanusi paszpaboraHa Ha ocHoBe @DenepasiibHOro 3akoHa oT 29.12.2012 Ne 273-03 «OO0
obpazoBanuu B Poccuiickoii @eneparuny, ®I'OC COO, Konuenun npernoaaBanus y4e0HOTO IpeaMeTa
«buosorus» U OCHOBHBIX MOJOKEHUN (penepanbHOi paboueii mporpaMMbl BOCITUTAHUS.

VYueOuslii mpeamer «buonorus» yriyosiéHHoro ypoBHs uzydenus (10—11 kiaccer) sBIsieTCs: OTHAM
U3 KOMIIOHEHTOB IpeAMeTHON obnactu «EctecTBeHHO-Hay4Hble mpeAaMeTb». COrjacHO MOJ0KEHUSIM
OI'OC COO mnpodunbHble y4eOHBIC MPEAMETHI, HW3y4aeMble Ha YIIyOJNEHHOM YPOBHE, SBIISIFOTCS
criocobom auddepeHnuanu OO0y4eHHUS HAa YPOBHE CpeaHero oOmero oOpa3oBaHHMs W TPHU3BaHBI
o0ecneunThb IPEEMCTBEHHOCTh MEXTY OCHOBHBIM oo™, CpeIHUM o0mIIMm,
cpeaHuM MpodeCCHOHATIBHBIM U BBICIIMM OOpa3oBaHHEM. B TO ke Bpemsi KaXIblii M3 ATHX Y4eOHBIX
OPEIMETOB  JOJDKEH OBITh  OPHUEHTUPOBAH HA  TNPHOPUTETHOE pemeHue  00pa30BaTeNbHBIX,
BOCIIUTATEIbHBIX M PAa3BUBAIOIIMX 3373y, CBSI3aHHBIX C MNpodopHeHTanueld oOydaroumxes U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOW OO0JIaCTM HAy4YHOIO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEJAUIIMHOMN, 9KOJIOTUEH, ICUXO0JIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma mo yue6HOMYy npenmeTy "buonorus" ga€rt npeacraBieHue O MU U 3ajadax U3ydCHUS
yuebHoro npeamera «buonorus» Ha yriayOlE€HHOM ypOBHE, OmpenenseT o0s3arenbHoe (MHBAPUAHTHOE)
IPEIMETHOE COJEpXKaHUE, €ro CTPYKTYpPUPOBAHUE MO pasfenaM M TeMaM, paclpeleieHue Mo Kiaccam,
PEKOMEHIyeT TOCIEeI0BaTEIbHOCT M3y4YeHHs yuyeOHOro marepuana ¢ Y4ETOM MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKK y4eOHOTO IPOIIecca, BO3PACTHBIX 0COOCHHOCTEH oOydarommuxcs. B
nporpaMme 1o OHWOJIOTMH PeaaTu30BaH MPUHIUI MIPEEMCTBEHHOCTH C M3y4ye€HUEM OHOJIOTUH Ha YpOBHE
OCHOBHOT0 0011ero o0pa3oBaHus, Ogarogapsi 4eMy poCMaTPUBAETCS HAIIPABJIEHHOCTh HA MOCIEIYIOIIEe
pa3BUTHE OHOJOTHYECKUX 3HAHWUN, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, 3KOJOTMYECKOI0 MBIIUICHUS, TPEJCTaBIEHUNH O 3740pOBOM 00pa3e KU3HU, Ha
BOCTHTAaHUE OEpe’KHOTO OTHOIICHHSI K OKpYXarolled mpupoaHoil cperae. B mporpamme mo Ouonoruu
TaK)Ke IMOKa3aHbl BO3MOXKHOCTU y4yeOHoro mpeamera «buonorus» B peamuzanuu tpedoBanuit ®I'OC
COO k miaHUpyeMbIM JHUYHOCTHBIM, METANpPEAMETHBIM M MPEeIMETHBIM pe3yibTaTaMm OOy4eHUS U B
(GopMUPOBAHNN OCHOBHBIX BUJOB Y4€OHO-TI03HABATEIbHOW NEATEIBHOCTH OOYUYaIOIIUXCSl IO OCBOCHHIO
coJiepKaHusl OMOJIOTHYECKOro 00pa3oBaHMs Ha YpOBHE CpeHEro o0iiero o0pa3oBaHusl.

VY4yeOubiii mnpeamer «buonorus» Ha ypoBHE cCpeaHero oOumiero oOpa3oBaHMs 3aBepIlaeT
Ouosnoruueckoe oOpa3oBaHHWE B IIKOJE W OPUEHTUPOBAH HAa pacIIMpeHHe U YrIyOJIeHHEe 3HaHWM
oOyyaromuxcst 0 >KUBOM MPHUPOJE, OCHOBAX MOJIEKYJISIPHOM W KJIETOUYHOM OMOJOrHH, 3MOPHOJIOTHH U
OMOJIOTUH Pa3BUTHSL, TCHETUKH, CEIEKINH, OMOTEXHOJIOTHH, SBOJIOIIMOHHOTO YUSHUS U DKOJIOTUH.

W3yuyenne yuebHOro mpenmera «buonorus» Ha yriyOJ€HHOM YpOBHE OpPUEHTUPOBAHO Ha
MOJATOTOBKY OOYYAIOIIMXCS K TOCHEIYIONIeMY TMOJYYSHHI0 OMOJIOTMYECKOTO 00pa3oBaHUs B By3aX U
OpraHM3alMsIX CpeaHEro MnpodeccuoHaNbHOro o0pa3oBaHus. OCHOBY €ro coJiep:KaHUs COCTaBISIET
cuctemMa OWOJIOTMYECKUX 3HAHUHN, TONYyYEHHBIX MPH H3YYEHUH OOYUYAIOIUMUCS COOTBETCTBYIOIINX
CUCTEMAaTUYECKUX pa3JielioB OMOJIOTUU Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus, B 10—11 kimaccax atu
3HAHUS TONYYAOT pa3BUTHE. TakK, PacIIUpPEeHbl M YIrIyOJIeHbl OMONOTHYECKHE 3HAHUS O PACTEHHSIX,
JKUBOTHBIX, TprOax, OaKTepHsiX, OpraHu3Me YeJI0OBeKa, OOIINX 3aKOHOMEPHOCTSX KH3HH, JTOTIOJTHUTEIHLHO
BKIIIOUEHBI OMOJIOTUYECKHE CBEJCHHUS TMPUKIAJAHOTO M TOHCKOBOTO XapakTepa, KOTOpPhIE MOXKHO
HCIIOJIb30BaTh KaK OPUEHTHUPHI AJIs MOCIEAYIoNEero Beioopa npodeccun. Bo3mokHa Takke MHTErparus
OMOJOTUYECKHX 3HAHUHN C COOTBETCTBYIOUIUMH 3HAHUSMHU, MIOTYYCHHBIMU 00YUaIOIUMUCS TIPU U3YUCHUN
bu3MKY, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CrtpykTypa mporpamMmbl 1o ydueOHOMY mpenmery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIH U
SBOJIONMOHHBIN  MOAXOABI K HW3ydeHWto Owosornu. CorylacHO WM, HW3y4aloTcs CBOWCTBA U
3aKOHOMEPHOCTH, XapakTEpHbIE I JKUBBIX CHCTEM pPA3HOTO YPOBHS OPTaHU3AIMH, SBOJIOIHH
OpPraHWYECKOTr0 MHUpa Ha 3emiie, COXpaHeHHUsT OMOJIOTHYECKOTO pa3HooOpa3us mianeTsl. Tak, B 10 kimacce
M3YYalOTCSI OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OWOJIOTHH, 3MOPHOJIOTHH U OHOJOTHH Pa3BUTHSA,



TCHETUKU W CENIeKIIMH, OWOTEXHOJOTMH W CHHTETUYECKOW OWOJNOTHH, aKTyalu3UPYIOTCS 3HAHUS
oOyyaromuxcsi Mo OOTaHUKE, 300JO0THH, aHAaTOMuUH, (pusmonoruu yenoBeka. B 11 kmacce m3ydaroTcs
HBOJTIOIIMOHHOE YUEHUE, OCHOBBI IKOJIOTUHU U YUCHHE 0 Onocdepe.

YueOuslil npeamer «buonorusy npu3BaH 00ECIEUUTh OCBOCHHE OO0YYAIOUIMMUCS OHOIOTHYECKUX
TEOPUI U 3aKOHOB, UJIEH, MPUHIIUIIOB U MIPABMUJI, JICKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpA, 3HAHUH O CTPOEHUH, MHOTOOOpPa3HH M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJSALUH,
OMOIIeHO3a, APKOCHUCTEMBI, O BBIJAIOLIMXCS HAYYHBIX JOCTHXKEHHUSX, COBPEMEHHBIX HCCJIECJIOBAHUSIX B
OHMOJIOTUH, MPUKIAIHBIX acrleKkTax Ouosiornyeckux 3HaHui. [l pa3BUTHUA U TOJAEpXKaHHUS HMHTepeca
oOydJaronuxcsi K OHOJOTMHM Hapsay CO 3HAYMTCIBHBIM OOBEMOM TCOPETHYCCKOIO MaTepuaia B
COJIEp’)KaHUU TPOTrPaMMbl IO OHOJOTHUU MPEIYyCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTaHOBIEHHUS U
pa3BUTHS TOW WM MHOM 00JIaCTH OMOJIOTHH, BKIIAJIOM OTCUECTBEHHBIX U 3apyO0CKHBIX YUEHBIX B PEIICHUE
BXHEHIINX OMOJIOTUYECKUX U SKOJIOTMUECKUX MPOOIIeM.

Lleapr wu3ydenuss ydeOHOro mnpeamera «buojorus» Ha yriIyOJIEHHOM YpOBHE — OBJIAJICHHE
00y4YaroIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aliy KUBBIX CUCTEM Pa3HOrO paHra
U MpuoOpeTeHHe YMEHUH HCIIONIb30BaTh ITH 3HAaHUS B (DOPMHPOBAHWM HWHTEpeca K ONPEICIICHHOMN
ob0nactu mpoQecCHOHANBHON AEsITeNbHOCTH, CBA3AHHOW C OHoJorueil, wim K BBIOOPY Yy4eOHOro
3aBeJICHUS ISl POAOIIKEHUSI OMOJIOTUYECKOT0 00pa30BaHUsI.

Joctuxenne 1end wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriayOnEHHOM ypOBHE
00ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1ayu:

OCBOEHHE OOYYAIOUIMMHUCS CHCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX OHOJOTHYECKHUX
TEOPHsIX, KOHLEMIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX ¢ TMpaBWIaX, COCTABISIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAyUHYI0 KapTUHY MHUpPA; O CTPOSHUH, MHOT0OOpasuM U OCOOEHHOCTSX
OMOJIOTUYECKHX CHCTEeM (KJIETKA, OPraHu3M, MOy, BII, OMOTeOIeH03, Onocdepa); O BBIIAOIIHXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIEAOBAHUAX B OUOJIOTHH;

03HAKOMJICHHE OOYYalOlMXCs C METOJaMH TO3HAHUS KUBOM MPUPOJBI: HCCIEAOBATEIbCKUMU
METOJaMU OMOJIOTHYECKHX HayK (MOJEKYISAPHOW M KIETOYHOW OMONOTHH, IMOPUOIOTUU U OMOJOTUU
pa3BUTHS, TEHETUKH M CEJICKIUU, OWOTEXHOJOTUM WM CHHTETHYECKON OHMOJIOTHM, TMaJICOHTOJIOTHH,
9KOJIOTHH); METOJJAaMH CaMOCTOSITEILHOTO TPOBEACHHSI OMOJOTHYECKUX MCCIEIOBaHUN B TaOOpaTOpuu U
B npupo/ie (HabtoIeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUE OOYyYalOIIMMHCS YMEHHUSMHU: CaMOCTOSITENIbHO HAaXOAWTh, aHAJIU3UPOBaTh U
WCIIOJIB30BaTh OMOJIOTHUECKYIO HMH(GOPMAIUIO;, TOJb30BaThCSl OHOJOTUYECKOW TEPMHUHOJIOTHEH U
CUMBOJIMKOW; YCTaHABIMBATh CBS3b MEXIY pa3BUTHEM OWOJOTMH M COLMATbHO-KOHOMHUYECKUMHU H
9KOJIOTUYECKUMH TIpo0JieMaMu dYeJIOBEUeCTBA; OIICHUBATH TIOCIEACTBUS CBOEH JICSITEIIBHOCTU T10
OTHONICHHUIO K OKPY’KAIoLIel MpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U 3[I0OPOBBIO OKPY)KAIOIIUX
Jto7ieil; 00OCHOBBIBaTH M COONIOAATH Mepbl MPO(GUIAKTUKM MHQPEKIHMOHHBIX 3a00JIeBaHUM, IMpaBUIIa
MOBEICHUs B TPUPOJAE U oOecredeHus Oe30MacHOCTH COOCTBEHHOW IKU3HEACSITENbHOCTH B
YPE3BBIYANHBIX CUTYalMsIX MPUPOTHOTO M TEXHOTCHHOTO XapakTepa; XapaKTepHu30BaTh COBPEMEHHBIC
HAy4YHBIE OTKPBITHUS B 00J1aCTH OHOJIOTHH,

pa3BuTHE Yy OOy4aroUIMXcs MHTEUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSIMH U COBPEMEHHBIMH HCCIICIOBAaHUSIMH B OHOJIOTHH,
pemaemMbIMi €0 Tpo0iieMamMHu, METOJOJOTHEH  OMOJOTHYECKOTO  HCCIICIOBAHUSA, IMPOBEICHUS
SKCIIEPUMEHTANLHBIX WCCIICIOBAHHM, PEIICHUs OMOIIOTUYECKUX 3a7ad, MOJICIUPOBAHUS OMOIOTUIECKHIX
00BEKTOB U MPOIIECCOB;

BOCTIHTaHHE Y O0yUYaIONIUXCS [IGHHOCTHOTO OTHOIICHHSI K KHBOW MPUPOJIE B IIETIOM U K OTJEITHHBIM
e€ O00BeKTaM W SBICHHSIM; (POPMUPOBAHWE HSKOJOTHMUECKOW, TEHETHYECKOW TPaMOTHOCTH, OOIIEeH
KYJIbTYpbI IOBEICHUS B IPUPOJIE; MHTETPALlUK €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuoOpereHue O0O0yYalOIKUMHUCA KOMIIETEHTHOCTH B  pAlMOHAJIBLHOM  IPHPOAOIOJIB30BAHUN
(cobmoieHue TpaBWII MOBEACHHS B TMPUPOAE, OXPaHbl BUAOB, SKOCUCTEM, OUOCHEpBI), COXpaHEHUU
COOCTBEHHOTO 37I0POBbsI M 3JI0POBbSl OKPYKAIOIIUX JItOJAeH (coOmomeHust Mep MpodUIaKTUKH
3a0osieBaHuii, oOecredeHne O€30MacHOCTH KU3HEACATCNLHOCTH B  YPE3BBIYAWHBIX  CHUTYaIUsIX



MPUPOJHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHMS OMOJIOTHYECKUX 3HAHUN 1 YMEHUN B
MOBCEIHEBHOM JKU3HH,

CO3/IaHHE YCJIOBHIA JIJI OCO3HAHHOTO BRIOOpA 00YYAOIIMMHUCS MHAUBUIYAIbHON 00pa3oBaTeIbHOM
TPACKTOPUH, CIOCOOCTBYIOIICH  IMOCIEayImeMy MNpo(pecCHOHAIBPHOMY  CaMOOIPEICICHUIO, B
COOTBETCTBUU C UHIUBUAYAIbHBIMU HHTEPECAMH H MOTPEOHOCTSMHU PETHOHA.

OO0I1ee YMCIIO YacoB, OTBEJCHHBIX HAa H3yYeHHWE OWOJIOTMH Ha YIiIyOJICHHOM YpPOBHE CPEIHEro
obmero oopaszoBanus, cocrapisger 204 vaca: B 10 kinacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce —
102 gaca (3 gaca B HEZIEIIO).

OT60op OpraHu3anMOHHBIX (OPM, METOJOB M CPEACTB OOyUYEHUS OHOJIOTHH OCYIIECTBISIETCS C
yu4éToM CcrHenupUKH ero COJACp)KaHWsS U HAIPABJICHHOCTH Ha MPOJODKCHHE OHOJIOTHYECKOIo
o0pa3oBaHMs B OPTaHU3AIUIX CPEIHETO MPOPECCHOHATHHOTO U BBICIIETO 00Pa30BaHMUS.

OO0s13aTeNIbHBIM ~ YCJIOBHEM IPU  OOydYCHHHM OWOJIOTMM Ha YIrIIyOJEHHOM YpOBHE SBJISCTCS
MIPOBEJICHUE JIA0OPATOPHBIX M TPAKTHUECKUX pador. Takke ydacTHe OOYyYaroNMXCsS B BBITOJHEHUU
IIPOEKTHBIX U y4COHO-MCCIIEA0BATEIBCKUX Pa0dOT, TEMATHKA KOTOPBIX ONPEACIIICTCS YUUTEIEM Ha OCHOBE
UMEIOIIUXCS MATEPUATHLHO-TEXHHUECKUX PECYPCOB U MECTHBIX TIPUPOTHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA
10 KUIACC

CoaepxaHue MpOrpaMMbl, BbIJEICHHOE KypCUBOM, HE BXOJUT B IMPOBEPKY TOCYIapCTBEHHOMN
utoroBou arrectanuu (I'MA).

Tema 1. BuoJiorus Kak Hayka

CoBpeMeHHasi OWOJIOTHS — KOMIUIGKCHas Hayka. KpaTkas HCTOpus pa3BUTHS OWOJIOTHH.
buonornueckne Hayku U u3ydaeMble UMHU TpoOsiembl. DyHIaMEHTAbHBIC, TIPUKIIAJHBIC U TTOMCKOBBIC
HAy4YHBIE UCCIIEIOBAHMS B OMOJIOTHH.

3HaueHre OWONOTUH B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.
[Tpodeccun, cBs3aHHbIE ¢ OMoJIOrHei. 3HaUueHHE OMOJOTHHM B MPAKTHYECKOW NIEATEILHOCTH YelIOBEKa:
MEJIUIIMHE, CETbCKOM X035MCTBE, TPOMBIIIEHHOCTH, OXPaHE MPUPOBL.

JdeMmoHcTpannmn

[Moprpetsl: Apuctorens, Teodpactr, K. Jlunneit, XK. b.Jlamapk, Y. Jdapsun, V. I'apsei,
I'. Mennens, B. W. Bepnanckunii, W. Il Ilaenos, WM. W.Meunukos, H. H. Basunos, H.
B. Tumodeer-Pecorckuii, [Ix. Yorcon, ®. Kpuxk, /. K. benses.

Tabmuiel U cxeMbl: «CBsI3b OMOJIOTUH C IPYTUMH HayKaMuy, «CuctemMa OMOIOTHYECKUX HAYK.

Tema 2. JKuBble cucTeMbl M UX H3yUYeHHE

JKuBbie cucTteMbl Kak mpeaMeT Hu3ydeHus Ouosoruu. CBOMCTBA JKHMBBIX CHCTEM: €IWHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb, CIOKHOCTh U YIOPSJAOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CAaMOOpPTaHMU3AIUs, CAMOBOCIIPOM3BENICHUE, Pa3JAPAXKUMOCTh, H3MEHUYHMBOCTh, POCT U
pa3BUTHE.

YpoBHM OpraHU3alliH KUBBIX CUCTEM: MOJIEKYJSPHBIN, KIETOYHbIN, TKAHEBbIA, OPraHU3MEHHBIMN,
MOMYJISIIIMOHHO-BUIOBOM,  DKOCHCTEMHBIM  (OuoreorneHotudeckuii),  Ouocdepusiii.  I[Iporeccsl,
MIPOUCXOJISIINE B KUBBIX cucTeMax. OCHOBHBIE TIPU3HAKHU KUBOTO. JKH3Hb Kak (hopma CyIecTBOBaHUS
Matepuu. Hayku, n3ydaroniye >kuBble CUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aIiu.

N3yuenne >KuMBBIX cuUCTeM. Meroasl Owonornyeckod Hayku. HaOmiomenue, wu3MepeHue,
SKCIEPUMEHT, CHUCTeMaTu3anus, MeraaHanu3. [loHsTHEe O 3aBUCHMOM M HE3aBUCUMOW IMEpEMEHHOM.
[TnanupoBanue skcriepuMenTa. [loctanoBka u mpoBepka runore3. Hynesas runotesa. [lonsTue BoIOOpKH
u e€ I0CTOBEpHOCTh. Pa30poc B Ouonormueckux naHHbIX. OIIEHKa OCTOBEPHOCTH TOTYYEHHBIX
pe3yapTaToB. I [pUUnHbBI UCKAKEHUSI pE3YyIbTATOB IKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTa.

JleMoHCTpanuu



Tabuunpl 1 cxeMbl: «OCHOBHBIC IPHU3HAKU JKU3HW», «buoiorumueckue cucrembl», «CBOMCTBa
J)KUBOM MaTepumn», «YPOBHHU OpPraHU3aluu >KUBOM MPUPOAbD», «CTpOCHUE KMBOTHOM KIETKW», « TkaHU
KUBOTHBIX», «CHCTEMBI OPTaHOB YEIIOBEUYECKOI0 OopraHusMay, «buoreoreHos», «buocdepa», «MeTosl
W3Y4YEHUS KUBOU IPUPOIBD.

Oo6opynoBanue: 1a00paTopHOe OO0OpYyIOBAaHUE IS TMPOBEACHUS HAOIIOJCHUN, W3MEpPEHUH,
SKCHEPUMEHTOB.

IIpakTuyeckas padora «crnonb3oBaHue pa3IUUHbIX METOJIOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buoJjiorusi KJieTku

Kietka — cTpyKTypHO-(pYHKIIMOHATBHAS €IMHUIIA KHUBOTO. MIcTOpHsT OTKPBITHS KIIETKH. PaboThl
P.I'yka, A.JleBenryka. Knerounas Tteopuss (T.IlBann, M. lllneiinen, P.Bupxo). OcHoBHbIE
MOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

Mertobl MOJICKY/ISIPHOM U KJICTOYHON OMOJIOrMH: MHUKPOCKOIHS, XpoMartorpadus, anexrpodopes,
METO/I MEUEHbIX aTOMOB, muddepeHnraIbHOe HEeHTpU(YTUPOBAHUE, KYJbTUBUPOBAHUE
KJIeTOK. M3ydeHne GUKCHPOBAHHBIX KIETOK. DJIEKTpOHHAsT MUKpocKonws. KoHdokambHas MUKPOCKOIIHSI.
BuranbHoe (IpUKU3HEHHOE) U3YYECHUE KIIETOK.

JlemoHcTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHUKPOCKOI», «IJIEKTPOHHBIH MUKPOCKOM», «VcTopus pa3BuTHs
METOJI0B MUKPOCKOITHI.

OO0opynoBaHue: CBETOBOM  MHUKPOCKOI, MHKpPOIIpENapaTbl  PAcTUTENIbHBIX, JKUBOTHBIX U
OakTepuaIbHBIX KICTOK.

IpakTnyeckass pa6ora «/3ydeHne MeETONOB KIETOYHOH Owmomnoruu  (Xpomarorpadusi,
anektpodopes, nupdepenuunansuoe neHTpudyruposanue, [1LP)».

Tema 4. XuMuuyecKasi OpraHu3anus KJIeTKU

XHUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YyJIbTPaMUKpPOIEMEHTHI. Boga u €€ posp Kak
pacTBOPUTENS, pPEarcHTa, y4yacTHE€ B CTPYKTYPUPOBAaHMM KIIETKH, TEILIOperysinuu. MuHepaiabHble
BEleCTBa KJIETKH, UX Onosiornyeckas posib. Posib KATHOHOB ¥ aHMOHOB B KJIETKE.

Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benkn. AMUHOKUCIOTHBIM COCTAB
6enkoB. CTpykTypbl OenkoBoi Moisiekybl. [lepBuuHas cTpykTypa Oenka, nenTuaHasi cBsi3b. BropuuHas,
TpeTUYHas, 4YeTBepTUYHas CTPYyKTypbl. JleHarypauus. CsoiictBa OenkoB. Kiaccudukamus Oenkos.
buonoruueckue ¢pynknuu 6enkos. [IproHs.

VYraeBoasl. MoHocaxapuabl, aucaxapuibl, OJMIrocaxapuabl M monucaxapuabl. OOmui 1uiaH
CTpOEHUS U (PU3UKO-XMMHUYECKHE CBOMCTBA yIiieBo0B. buonornueckue GpyHKINUN yriIeBOJOB.

Jlumuasl. T'mapodwmisHo-ruapodoOHBIe cBoiicTBa. Knaccudukaums nununos. Tpuriaunepuisl,
dbochomunuapl, BOCKH, crepouibl. buonorndeckne GyHkiuu umuaoB. OOIe cBOHCTBa OMOTOTHIECKUX
MeMOpaH — TeKy4eCTbh, CIOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJTYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. IHK n PHK. Crpoenune HyknenHoBbix kucioT. Hykmeotuast. [Ipuaimn
komruieMeHTapHoctu. [IpaBuno Yapradhda. Crpykrypa [JHK — nBoiinas cnupanb. MecToHaxoXIeHUE U
6uonornueckue Gpynkunu JTHK. Buasr PHK. ®ynkuuu PHK B kinetke.

Crpoenue monekynsl AT®. Makpospruueckue cBszu B Mosekyine AT®. buonormueckue
¢yuknun  AT®.  BoccraHoBieHHblE — NEepeHOCYMKH, WX  GyHKOMM B KieTke. [pyrue
nykieosunaTpudocparer  (HTD). CexBenupoBanue JHK. MeTonsl reHOMHKH, TpPaHCKPUITOMUKH,
IIPOTEOMUKH.

CrpykTypHast Ouosorusi: OuoxumMuueckue U OHO(U3NYECKHE MCCIEOBaHUS COCTaBa M
IIPOCTPAHCTBEHHOM CTPYKTYphl Onomodiekynl. MoenupoBaHue CTPYKTypbl U QYHKIUN OMOMONEKYI U UX
KOMILIEKCOB. KOMIBIOTEpHBIH [u3aiiH M OpPraHUYecKUi CHHTE3 OHOMOJEKYJI U HUX HENPHPOTHBIX
AHaJIOTOB.

JleMoHCTpanuu



Hoprperst: JI. [Tonunar, k. Yorcon, @.Kpuk, M. Yunkunc, P.®pankiun, O. Conrep,
C. IIpy3unep.

[lnarpammbl: «PacnipegeneHre XMMHYECKUX AJIEMEHTOB B HEXKUBOW Ipupoiae», «Pacnpenenenue
XUMUYECKUX HJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmunel u cxemsl: «Ilepuoanyeckas TabIUIa XUMHUECKUX IIIEMEHTOB», «CTPOCHHE MOJIEKYJIIBI
BO/bI», «BemiecTtBa B coctaBe OpraHu3moBy», «CTpoeHue MOJeKyhbl Oenkay, «CTpyKTypbl OElKOBOM
MOJIEKYJIbI», «CTpoeHuE MOJIEKYJ YIJIeBOJOBY», «CTpoeHHuE MOJIeKYN JUNuaoB», «HykienHoBbie
KUCIOTBDY, «CTpoeHue MoJeKybl ATDy.

OO0opynoBaHue: XUMUYECKas MOCy1a U 000pyI0BaHHE.

Jla6opaTopnasi pa6ora «O6HapykeHne OETKOB C MOMOIIbIO KAUeCTBEHHBIX PEAKIIHI.

JlaGopaTtopHasi pabora «/ccinenoBaHue HYKIEHMHOBBIX KHUCJIOT, BBIJIECJICHHBIX M3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue n GyHKIUM KJIETKH

Tumbl  KIETOK: dJyKapuoTHyeckas U IHpokapuoTmueckas. CTpyKTypHO-(YHKIHOHAIHHBIE
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kierounas crenka Oakrepuit u apxeid. OcoOeHHOCTH
CTpOeHHS TeTepoTpodHOM U aBTOTPOPHON MPOKAPUOTUYECKHX KIETOK. MecTo M poiib MPOKapHOT B
OuoLEeHO03aX.

Ctpoenue u (GYHKIIMOHUPOBAHUE OJYyKapuUOTHUYECKOH kieTku. [lmazmatudeckas wmemOpaHa
(mma3manemma). CTpykTypa Iia3MaTideckoil MemMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IUIa3MaTHICCKYIO
MeMOpaHy: maccuBHBIN (muddy3us, obneruénnas nuddys3us), akTUBHBIA (TIEPBUYHBIA W BTOPHYHBIN
aKTUBHBIN TpaHcnopT). [Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpUii-KaIMEeBOTO HAcOCa. DHJIOIHUTO3:
NUHOLUTO3, (arouuTto3. Dk3ounTo3. Knerounas crenka. CTpykTypa UM (YHKUMH KJIETOYHOW CTEHKU
pacTeHuii, rpudoB.

[Mutomnazma. Iluto3onb. ILlurockener. JIBwkeHne nutomnazMbel. OpraHouabl — KJIETKH.
OnnomMeMOpaHHbIE OPTaHOUIBI KIETKHU: dHaomuIazmaTudeckas cetb (DI1C), anmapat ["onbmxu, TM30COMBI,
uX CTpoeHue 1 GpyHKIuKu. B3anMocBs3b 0JHOMEMOPaHHBIX OPraHOUOB KIeTKH. CTpOeHue rpaHyIsipHOTO
petukynyma. Mexanusm HampasieHuss OenxoB B OIIC. Cunre3 pactBopumMbix OenkoB. CuHtes
KIETOYHBIX MeMOpaH. [maakuil (arpaHynsipHbIN) OSHAOIIa3MaTHYECKHd peTUKynyM. CekpeTopHas
¢byuknus annapara [Nomapmxu. Monudukanus OenxoB B anmapate ['onbmxu. CopTupoBka O€NKOB B
anmapate ['onbaxu. TpaHCHOpPT BELIECTB B KieTKe. Bakyonn pacTUTenbHBIX KIIETOK. KIileTOUHBINA COK.
Typrop.

[TosryaBTOHOMHBIE OPraHOUBI KJIETKNA: MUTOXOHIPHUH, MIacTU kL. [IporcxoxkaeHrne MUTOXOHAPUI
u mactua. Cumbuorenes (K.C. Mepexkosckuid, JI. Maprymnuc). Ctpoenne U QyHKIMM MUTOXOHJIPHUM 1
wiactua.  llepBuuHble, BTOPUYHBIE W  CIOXHBIE IUIACTUABl  (POTOCHUHTE3UPYIOMIUX  DYKAPHUOT.
XJI0pOTIacThl, XPOMOILIACTHI, JIEUKOIIACTHI BHICIINX PACTEHUM.

HememOpannbie opranouisl kietku CtpoeHue U GyHKIMH HEMEMOpPAHHBIX OPraHOMIOB KJIETKU.
PuGocomsr. [Ipomexyrounsie  ¢unameHtsl.  MukpoduiaMeHThl. AKTUHOBBIE ~ MHUKPO(QUIAMEHTHI.
MplieyHble KJI€TKU. AKTUHOBbIE KOMIIOHEHTHI HEMBIIIEYHBIX KJIeTOK. MukpoTpybouku. Kietounsrit
neHTp. CTpoeHne u ABMKEHUE )KTYTUKOB U pecHUYeK. MUKpoTpyOouku nurtoruiasmsl. Llentpuons. benku,
aCCOIIMMPOBAHHBIE C MUKpO(QHUIAMEHTaMH U MUKPOTpyOoukaMu. MoTopHBIE OEIKH.

Anpo. O6osnouka sAapa, XpOMaTHH, KapHoIUla3Ma, SIPbIIIKY, UX CTPOCHUE U (YHKIUH. S1epHbIi
0enKoBBIN MaTpHUKC. [IpocTpaHCTBEHHOE PACIONI0KEHNE XPOMOCOM B HHTEP(a3HOM sijpe. DyXpOMaTUH U
reTepoxpoMaTtuH. benkn XpoMaTtWHa — THUCTOHBI. J[MHaMuKa sepHON O000JIOUKHM B MHUTO3E. SMepHBbIi
TPaHCIIOPT.

Knerounsie BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK SYKapHOT (pacTUTENbHOM,
KUBOTHOU, TPHOHOI).

JleMoHcTpauumn

Hoprpertsl: K.C. Mepexkosckuit, JI. Maprymnuc.



Tabmuiel U cxembl: «CTpOCHUE JYKAPHOTUYECKOW KIETKW», «CTPOCHHE >KHBOTHOM KIIETKUY,
«CtpoeHue  pacTUTENbHOM  KIeTKW»,  «CTpoeHue  MUTOXOHApUM»,  «SAapoy»,  «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opyoBaHue: CBETOBOII MHKPOCKOIN, MHUKpOIpEnapaThl PacTUTEIbHBIX, YKUBOTHBIX KIIETOK,
MUKpOTIpenaparbl 0aKTepHaTbHBIX KIETOK.

JladopaTropnasi padora «/3yuyeHne cTpOCHHSI KJIETOK PAa3IMYHbIX OPIraHU3MOBY.

IpakTuyeckas padora «/3yueHue CBONCTB KIIETOYHOM MEMOpaHBI.

Jladoparopnasi padora «/ccienoBaHue IIa3MOiIM3a U JEIUIa3MOJIM3a B PACTUTENIBHBIX
KJIETKaX).

IIpakTuyeckasi padora «/3yyeHue nBUKEHUS HUTOIUIA3MbI B PACTUTENIBHBIX KIETKaX».

Tema 6. O0OMeH BellleCTB U IpeBpallieHUe IJHEPTUH B KJIeTKe

ACCUMMIISIIAST M JUCCUMWISIIMA — JBE CTOPOHBI MeTabonmu3Mma. Tumbel oOMeHa BEIIeCTB:
aBTOTPOHBIA ¥ TeTepoTpodHbI. YyacTue KHUCIOpoAa B OOMEHHBIX Mpoleccax. DHEPreTHUecKoe
obecrieuenue kietku: mnpeBpamieHue ATD B oOMeHHBIX mnporeccax. DepMEeHTATUBHBIA XapakTep
peakiuil KJIeTO4HOro merabonuszma. DepMeHTBl, MX CTPOCHHME, CBOMCTBA U MEXaHU3M JCHCTBHUS.
Kodepmentsl. Otinums ¢GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. bBenKu-akTHBaTOpbl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepPMEHTATUBHBIX PEAKIIUNA OT Pa3INYHbIX (PaKTOPOB.

[lepBu4HBIM CHHTE3 OpPraHUYECKUX BemecTB B KiIeTke. DoTocuHTE3. AHOKCUTCHHBIM |
OKCUTEHHBII (oTocunTe3 y Oakrtepuii. CBeTOCOOUpAIOIINE MUTMEHTHI U MUTMEHTHl PEaKIMOHHOTO
nenrpa. Ponb xyoporactoB B mpomecce (orocuHTe3a. CBeToBass U TeMHOBas ¢a3bpl. POTOIBIXaHNUE,
Cs., Cs- u CAM-tunsl potocuntesa. [IpogyktuBHOCTh GoTocHHTE3a. Brusinue paznuynabix (GpakTopoB Ha
CKOpOCTh (hoTocHHTE3a. 3HAYeHHE (POTOCHHTE3A.

XeMocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTpUUIHpYONHE OaKTepuu,
Kene300aKTepuu, cepodaKTepuu, BOJOPOIHbIE OakTepru. 3HAUYCHHUE XEMOCHUHTE3a.

AHa’poOHble opraHu3mbl. Buabl Opoxxenus. I[IpomykTel OpokKeHHS W HMX HUCHOIb30BaHUE
YeJI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUN U BO30YAUTENN O0se3HE.

AdpoOHBIE OpraHu3Mbl. DTalbl SHEpreTudeckoro ooMena. [loaroroBurtenbHelil sTan. [mukonus —
0OECKHUCIIOPOAHOE PACUIETNIEHUE TIIOKO3bI.

buonornueckoe OKHUCIEHME, WIM KIETOYHOE JAbIXxaHue. Polb MHUTOXOHIIpUN B THpolLeccax
O6uonoruueckoro okucieHus. L{uknuueckue peakuuu. OxucnurensHoe GocPopuiiipoBaHue. DHEPTU
MeMOpaHHOTO rpagueHTa npotoHoB. CuHTte3 AT®: pabora mpotonHoit AT®-cunTtassl. [Ipeumyniectsa
a’pOOHOTO TyTH 0OMEHA BEIIECTB Tepe aHadPOOHBIM. DPHEKTUBHOCTH IHEPTETUIECKOTO 0OMEHA.

JdeMoHcTpannmn

Hoprpersr: JIxk. [Ipuctiin, K.  A. Tumwupszes, C. H. Bunorpanckuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «PoTOCHHTE3Y, «IHEpreTHUecKuii oOMen», «brnocunTe3 Oenkay, «CTpoeHue
dbepmenTa», «XeMOCHHTE3Y.

OO6opyoBaHKe: CBETOBOMI MHKPOCKON, OOOpYyJOBaHHE [UIsl TMPUTOTOBIEHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JladoparopHnasi padora «/3ydyeHne KaTaJTUTUYECKON aKTMBHOCTH (EPMEHTOB (HA MpUMeEpe
aMuJIa3bl WIK KaTanas3bl)».

JladoparopHasi padora «/3yuenne ¢GepMEeHTATUBHOTO pACIICIICHUs TEPOKCHAA BOJOpPOaA B
PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX».

Jladoparopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3A.

JlaGopaTopuas padora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JBIXAHHS.

Tema 7. HacjiencrBeHHast HHPOPMAUAS U Peau3anus €€ B KJIeTKe
Peakuun marpudHoro cuntesa. [IpyHINII KOMITIEMEHTAPHOCTH B PEAKIUAX MATPUYHOIO CUHTE3A.
Peanuzanus HaciaenctBeHHOM wuHpopmanuu. ['eHeTmueckuid Ko, €ro cBoOMCTBa. TpaHCKpuOIus —



Marpuunblid cuHTe3 PHK. IlpuHUMIBI TpaHCKPUIILIMHM: KOMIUIEMEHTAPHOCTb, AHTHUIIAPAJIIETbHOCTD,
acummeTpuyHocTh. Co3peBanune matpuunbix PHK B sykapuotnueckoit kierke. Hekonupyronme PHK.

Tpancisauus u e stanbel. Yuactue TpaHcnopTHeix PHK B OmocuHTe3e Oenka. YciaoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKHCIIOT. Posik pubocoM B OnocuHTE3e OelKa.

CoBpeMeHHbIE MTPEACTABICHUS O CTPOEHUHU reHoB. Opranusaius reHoMa y mpoKapuoT U 3YKapuoT.
Perynsnusi akTHBHOCTH T€HOB y mpokapuoT. ['unoresa onepona (®. XKakoo, XK. Mano). MonekyssipHbie
MEXaHHU3MBbI IKCIIPECCHU T€HOB y AyKapuoT. Poib XpomartuHa B peryisinuu paboThl reHOB. Perymsius
00OMEHHBIX IIPOIECCOB B KiieTke. KieTouHblil roMeocTas.

Bupycsl — HekiteTouHbIe (POPMBI KU3HU U 00IHUraTHBIC Tapa3uThl. CTPOSHUE MPOCTHIX U CIOXKHBIX
BUPYCOB,  peTpoBHpycoB, Oaktepuodaros. XKusznennwsni 1nukn  JIHK-comepkamux  BUPYCOB,
PHK-conepxaniux BupycoB, 0akreprodaros. O0paTHas TpaHCKPHIIIHS, peBepTa3a, HHTErpasa.

BupycHbie 3aboneBanus 4denoBeka, xKUBOTHbIX, pactenuit. CIINJ, COVID-19, comumanpabie u
MEUIIMHCKUE TIPOOJIEMBI.

buonHpopMaThka: HHTErpamus W aHaau3 Ooibux MaccuBoB («bigdata») cTpykTypHBIX
Ouosiornueckux AaHHbIX. HanoTexHomorun B Ouonoruu u memuiuue. [Iporpammupyembie (QyHKIUU
6enkoB. CriocoObl JOCTaBKH JIEKAPCTB.

JlemoHcTpauumn

[optpetst: H. K. Konbios, /1. Y. IBaHOBCKUH.

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

IIpakTuyeckasi padora «Co3iaHue MOJEIH BUPYCay.

Tema 8. JKu3zHeHHBIN UKJ KJIETKHA

Krnerounsnii muki, ero nepuoasl u perymsmus. Matepdaza u Muto3. OcOOEHHOCTH MPOIIECCOB,
npoTekaronux B uutepdase. [lonroroska kinetku k aeneHuro. [IpecuHTeTHUeCKHi (TOCTMUTOTHYECKUI),
CUHTETUYECKUIA U MMOCTCUHTETUYCCKUN (TPEMUTOTUUECKHI) IEPUOABbI HUHTEP(A3HI.

Martpuunsiii cunte3 JIHK — permukauus. [Ipunnuns! permukanuun JJHK: xomninemenTapHOCTS,
MIOJIYKOHCEPBAaTUBHBIA CHHTE3, aHTUNapauieabHOCTh. Mexannsm permmkannu JIHK. XpomMocowst.
Ctpoenue xpomocoMm. Temomepbl © TeroMepasa. XPOMOCOMHBI HaOOp KIETKH — KapUOTHIL.
JIuTonIHBIN ¥ TarTIONAHBIA HAa00pEI XpoMocoM. ['oMotorunyabie XpoMocoMBI. [10710BbIe XPOMOCOMBI.

Henenune knetku — muto3. CTaguu MUTO3a U MPOUCXOJAIIME B HUX MHpoLEcchl. THUIBI MUTO3a.
Kapuokunes n nuroknnes. buosorndyeckoe 3Ha4eHUE MUTO3A.

Perymsmus MutoTHdeckoro 1ukia kietku. [Iporpammupyemas kiieTouHasi TOeiIb — aromnTo3.

Knerounoe sapo, XpoMocombl, (YHKIHOHAJIbHAs TEHOMHUKA. MexaHu3Mmbl mpoiudepannu,
muddepeHIIMPOBKY, cTapeHus u rudenn kietok. «{udposas kiaetka» — OuonHdpopmaTuueckue MOIEIH
(GYHKIIMOHUPOBAHUS KIIETKH.

JdeMoHcTpannmn

Tabmumpl ~ w  cxembl: «KU3HEHHBIH IIUKI  KIETKW», «Muto3», «CTpoeHrne XpOoMOCOMY,
«Pemmukanms JJHK».

OOGopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlabopaTropHasi padora «M3ydeHre XpoMocoM Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopnasi padora «HaOnronenre MUTO3a B KJIETKaX KOHYMKA KOpELIKa Jiyka (Ha TOTOBBIX
MUKpOTIpenaparax ).

Tema 9. CtpoeHue u GyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpazue oprann3mMoB. OTHOKIETOYHBIE, KOJIOHUATBHBIE, MHOTOKJICTOYHBIC
OpTaHU3MBI.

Oco0eHHOCTH CTPOEHHUS U JKU3HENEATEIBHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxew,
OJHOKJIECTOYHBIC FpI/IGBI, OJJHOKJICTOYHBIC BOAOPOCIIN, APYTUC IPOTHUCTEI. Konounanbubie OpraHu3MEI.

B3anmocCBA3b 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl M CHUCTEMbI OpraHOB.
Opranusm Kak enuHoe Lenoe. 'omeocras.



Tkanu pacteHuid. Tumbl pacTUTENBHBIX TKaHEW: OOpa3oBaTesibHAs, MOKPOBHAs, MPOBOJSINAS,
OCHOBHasi, MexaHuyeckas. OCOOCHHOCTH CTpPO€HHUs, (YHKIHMI U pPACIONIOKEHHUS TKaHEW B OpraHax
pacTeHuM.

TkaHM KMBOTHBIX M YEJIOBEKA. THUIBI KUBOTHBIX TKAHEW: SNUTEIUAIbHAs, COCAUHUTEIbHAS,
MBIIIeYHast, HepBHAs. OCOOCHHOCTH CTpPOeHUSs, QYHKIIUN U PaCIOJIOKEHUS TKaHEH B OpraHax »KUBOTHBIX
Y YeJIOBEKa.

Opransl. BereratuBHbie M TeHEpaTUBHBIE Opranbl pacTeHuid. OpraHbl U CHUCTEMbl OpPraHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMU OpraHOB M CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacrenmii. CKeJaeThbl OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbI1il 1 BHyTpeHHUH ckeneT. CTpOeHrEe U TUIbI COCTMHEHUS KOCTEH.

JBmxeHue opraHu3MoB. J[BH)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: amMEOOUJIHOE, KIYTHKOBOE,
pecHu4HOE. [[BUKE€HHEe MHOTIOKJIETOYHBIX PACTE€HUM: TPOIU3Mbl U HACTUH. [[BUKEHHE MHOTIOKJIETOYHBIX
JKUBOTHBIX U YEJIOBEKA: MbIIIeYHAas cuctema. Pedurekc. CKeleTHbIC MBIIIIIBI B UX padoTa.

[lutanue opranusmoB. llorjomieHne BOJIBI, YIVIEKUMCIOrO Tra3a M MHUHEPAIbHBIX BELIECTB
pactenusiMu. Ilutanue >KMBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHKJIETOUHOE mnHIneBapenue. [lutanue
MO3BOHOYHBIX JKUBOTHBIX. OTHensl NUIIEBAPUTENBHOrO TpakTa. [lumieBapurenbHbIE  KENIEe3bl.
[IumeBapuTenpHas cucTemMa 4eoBeKa.

Hpixanne opranu3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. Juddys3us razoB uepes
MOBEPXHOCTh KIeTKU. KokHOe npixanue. JlprxarenbHasi MOBEpXHOCTh. JKabepHoe u NEroYHOe JBIXaHHUE.
JIpixaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOLUUMOHHOE YCIOKHEHHE CTPOCHHUS JIETKUX
MO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHas cucTeMa 4esioBeka. MexaHW3M BEHTHISIUM JETKUX Y MTULl U
MiIeKonuTaromux. Perymsmus npixanus. J{prxarenbHble 00bEMBI.

TpaHcnopT BEIIECTB Y OpPraHM3MOB. TpaHCIIOPTHBIE CUCTEMBbI pacTeHMi. TpaHcHopT BEHIECTB y
KUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHasi cucteMa MO3BOHOYHBIX JKUBOTHBIX U
yenoBeka. Cepane, KpPOBEHOCHbIE cOCYIbl M KpoBb. Kpyrum KpoBooOpaiieHus. OBOJIOLHMOHHBIE
YCIIOKHEHHUSI CTPOEHHS KPOBEHOCHOW CHCTEMBbI IIO3BOHOYHBIX JKHUBOTHBIX. Pabora cepama u eé
perymsius.

Boinenenne y opranu3moB. Beienenue y pacteHuid. Beigenenue y sKuBOTHbIX. COKpaTUTENbHbBIE
Bakyosu. Opransl BoiieneHus. QUiabTpaIus, CEKpeIus 1 00paTHOE BCAChIBAHNWE KaK MEXaHU3MbI PabOThI
OpraHoB BbleNeHus. CBs3b MOJOCTU Tela ¢ KPOBEHOCHON M BBIIEIUTENIBHONW cucTeMaMu. Boijenenue y
MO3BOHOYHBIX JKUBOTHBIX U uesoBeka. [louku. Ctpoenue u ¢pyHkuuonupoBanue Hegpona. ObpazoBanue
MOYH Y YeJIOBEKa.

3amura y OpraHu3MoB. 3aliuTa y OIHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTEpHil U IUCTHI
MpOCTEUIINX. 3aluTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeactsa macCMBHOW U XMMHUYECKON
3amuThl. OUTOHIINIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI UM WX IPOU3BOAHBIC. 3alllUTa OPraHU3Ma OT
6one3neil. UmMMyHHast cuctema venoBeka. KiileTouHbIl M rymopanbHbIi UMMYHHUTET. Bpoxa€HHBIN U
npuoOpeTEéHHBI  cienuPUUecKkuii HMMYHUTET. Teopus KIOHAIBHO-CEJICKTUBHOTO HMMYHHTETa
(IT. Opmux, ®. M. beprer, C. Tonerasa). BocranuTtenpHbie OTBETHI OpraHuU3MOB. Poib BpOXAEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUM.

PazapaxuMoCTh U peryssnusi y OpraHu3MoB. Pa3apakuMocTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxuMocTs U peryisinus y pactenuil. PocToBblie BemiecTBa U UX 3HaYCHHE.

HepBHas cuctema u pediekTopHas peryisnus y >KMBOTHBIX. HepBHas cuctema u €€ OTIEINbI.
DBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y JKUBOTHBIX. OTHENbl TOJIOBHOIO MO3ra
MMO3BOHOYHBIX KHUBOTHBIX. Pedekc u pedaexkropras nyra. be3ycinoBHbIe U yCIOBHBIE PEQIICKCHI.

['yMopaiibHast peryJisius U SHIOKPUHHAS CUCTEMa KUBOTHBIX M ueloBeKa. JKene3bl SHTOKPUHHOMN
CUCTEMbl M HMX TOPMOHBI. [lelicTBME TOPMOHOB. B3auMOCBSI3b HEPBHOW W HSHAOKPUHHON CHCTEM.
lNunoranamo-runodusapHas cucremMa.

JleMoHcTpauumn

Ioptper: U. I1. [TaBnos.



Tabmuiel U cxeMbl: «OTHOKIETOYHBIE BOJOPOCITNY, «MHOTOKIETOYHBIC BOAOPOCIHY, «bakTepuny,
«IIpocreiimmey», «OpraHbl LBETKOBBIX pacTeHU», «CHCTEMbl OPraHOB IO3BOHOYHBIX JKHUBOTHBIX),
«BuyTpeHHee cTpoeHne HaceKOMbIX», «TkaHu pacteHuii», «KopHeBbie cucteMb», «CTpoeHue cTeOs,
«CTpoeHHe JIMCTOBOM IIACTUHKM», «TkaHum XMBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas
cucrtema», «KpoBeHocHass cucremay», «JlpixarenbHas cucrema», «HepBHasi cucrema», «Koxay,
«Mpbleynas cuctemay, «BbiaenurenbHas cucremay, « JHIOKPUHHAsA cucTeMa», «CTpOEHHE MBIIIIbDY,
«Ummynuter», «Kumeunononoctueiey, «Cxema mUTaHUA pacTeHHil», «KpOBEHOCHBIE CHCTEMBbI
MIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue Tuapel», «CtpoeHue minaHapun», «BHyTpeHHee cTpoeHue
noxzeBoro uepBs», «HepBuas cucrema peio», «HepBHas cucrema narymkuy», «HepBHas cucrtema
npecmblkaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema miekonuTaromux», «HepBHas
cUcTeMa 4esoBekay, «Peduexcey.

O6opyoBaHue: CBETOBOM ~ MHUKPOCKON, MHUKpOIpEenaparbl  OJHOKJIETOYHBIX  OPraHU3MOB,
MHUKpONIpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIMM HACEKOMBIX, HIJIOKOXKHUX, >KUBbIC
9K3EMIUIAPhl KOMHATHBIX pACTeHMid, repOapuu pacTeHHM pa3HBIX OTIENIOB, BJIaXKHBIE IIperaparhbl
JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIMU OECIO3BOHOYHBIX IKHUBOTHBIX, CKEJIET 4YEJIOBEKa,
o0opymoBaHue JUisi AEMOHCTpAllMd IOYBEHHOTO M BO3AYIIHOTO IHTAaHUS PACTCHHM, pacIIeTICHUS
Kpaxmajia U OelKOB TMOJa JeWcTBHEM (EepMEHTOB, OOOpyHOBaHWE JUIsl JACMOHCTPALUUA OIBITOB II0
WU3MEPEHHUI0 KU3HEHHOM EMKOCTU JIETKHUX, MEXaHU3Ma JIbIXaTEJIbHbIX JIBUKEHHUM, MOJEIH TOJIOBHOIO
MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHue TKaHel pacTeHUN».

JlaGoparopHas padora «/I3yueHrne TKaHEH )KHBOTHBIX).

JlaGopaTropHas padora «/3yyeHrne opraHoB LBETKOBOI'O PACTEHUSI.

Tema 10. Pa3MHOKeHMe M Pa3BUTHE OPraHN3MOB

@®opMBbl pa3MHOKEHHSI OpPraHu3MOB: Oecrojioe (BKIIOYash BETEeTaTUBHOE) M TOJIoBoe. Bumawl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISIHS, (pparMeHTalvs, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenwue. IlonoBeie kieTku, uinu rametsl. Meio3. Craguu meiiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. bruonornueckuii cmbicn Melio3a 1 OJ0BOro nporuecca. Meito3 u ero
MECTO B JKM3HEHHOM IIMKJIE OPTraHU3MOB.

[TpenzaponpimeBoe pazsutHe. ['amerorenes y >kuBOTHBIX. [lomoBbie >kene3sl. OOpazoBaHue H
pa3BUTHE TOJIOBBIX KJIeTOK. CriepmaToreHnes u oorene3. CTpOoeHHE MOJIOBBIX KIETOK.

Om1010TBOpPEHNE U YMOPHUOHAIIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHHUSI: HAPYKHOE,
BHyTpeHHee. [[apTeHorenes.

WuauBuayanibHOe pa3BUTHE OpPraHU3MOB (OHTOTeHE3). OMOPHOJOTHS — Hayka O pPa3BUTHHU
opranu3mMoB. Mopdoreses — oaHa U3 TIaBHBIX TpoOiem sMmOpuonoruu. Konmemnius mMopdoreHoB u
monenu Mopdoreneza. Ctaguu 3MOpHoOreHe3a KMBOTHBIX (Ha mpuMmepe nsarymku). [pobnenue. Tumbl
npoOrneHus. JleTepMUHUPOBAaHHOE U HEJACPMHHUPOBAHHOE JpoOieHue. brnactyna, Tumbel  OiacTyil.
OcoOeHHoCTH IPOOTCHHS MIIEKOMTUTAIONINX. 3apOAbIIIEeBhIE JTUCTKHU (TacTpyJsus). 3akiaaKka OpraHoB U
TKaHEe W3 3apOJBIINIEBBIX JMCTKOB. B3anMHOE BIMSHHUE 4YacTe pa3BHUBAIOIIETOCS 3apojbllia
(oMOpHOHaNbHAS WHIYKIMS). 3akiajKa IJIaHa CTPOCHUS >KMBOTHOTO KaK PE3yNbTaT HEPAPXHUECKUX
B3aMMOJICCTBUIN TeHOB. BnmsHue Ha >MOpHOHAIBLHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIICH
cpensl.

Poct u pasButue xuBoTHBIX. [locTamOpuonaneHblii nepuoj. IIpsiMoe u HempsiMmoe pa3BUTHE.
Pa3zBute ¢ meramopdo30oM y 0eCro3BOHOYHBIX M MMO3BOHOYHBIX JKUBOTHBIX. buomorndeckoe 3HaueHUE
MPSIMOTO M HEMPSIMOTO Pa3BUTHS, UX pPACIpOCTpaHEHWEe B Mpupojie. TUIbl pocta KUBOTHBIX. DaKkTOPHI
PErylslud POCTa >KUBOTHBIX W yenoBeka. CTaauu MOCTIMOPUOHATIBLHOTO Pa3BUTHS y JKUBOTHBIX W
yenoBeka. [leproabl onTorenesa yenoneka. CTapeHue U cMepTh Kak OMOJIOTHYECKUE MPOIIECCHI.

PasmHoxeHnue u pasputue pactenuit. ['amerodut u cmopodur. Meiio3 B KHU3HEHHOM IUKIIE
pacrenuii. OOpa3oBaHue crmop B mporecce Meiosza. ['amerorene3 y pacreHuid. OIJIOIOTBOPEHHE U



pa3BUTHE PACTUTEIBHBIX OPTaHU3MOB. /[BOMHOE OIJI0IOTBOPEHHUE Y LIBETKOBBIX pacTenuil. O0pa3zoBaHue
Y Pa3BUTHE CEMEHU.

MexaHu3Mbl peryJisiiiui OHTOr€He3a y PACTEHUN U KUBOTHBIX.

JlemoHcTpauun

[optpetwr: C. I'. HaBammn, X. [lIneman.

Tabmuiel  u  cxembl: «BereratuBHoe pasMHOXKeHHE», «Turmbl Oecrnojoro pa3MHOXKEHHUS,
«Pa3MHOXKEHUE XJIAMHUJIOMOHAJIbl», «Pa3zMHOXEHUE OdBIVICHb», «Pa3MHOXeHHE THAPB), «Meho3y,
«Xpomocombl», «['amerorenes», «CtpoeHue SHLEKIETKH M crnepmaro3zouaa», «OCHOBHBIE CTaauu
oHTOreHe3ay, «lIpsmoe u HenpsMoe pas3Butuey, «Pa3zBuTHE MalCKOro xykay», «Pa3zBuTue capaHumny,
«Pa3Butne nArymku», «JlBoiiHOE OIUIOJOTBOPEHHME Yy IBETKOBBIX pacTeHui», «CTpoeHHe CeMsH
OJHOJOJBHBIX U JABYAOJBHBIX PACTCHUN», «JKU3HEHHBI LIUKII MOPCKOW KaImyCcTb», «KM3HEHHBIA IUKII
Mxay, «KU3HEeHHBIA LUKII MAIOPOTHUKAY, «KU3HEHHBIA LIUKJI COCHBI».

OO0GopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SSIUIIEKJIETOK U CTIEPMATO30U 0B, MOJIETh
«IuK pa3BUTHS JIATYILIKW».

JlaGopaTropHas padora «/3yueHne CTpOEHHS MOJIOBBIX KIETOK Ha FTOTOBBIX MUKPOIIPEIapaTax».

IIpakTuyeckasi padora «BbIsiBIIEHHE TPU3HAKOB CXOACTBA  3apOJbIIIEH  MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIMX PACTCHUIN».

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U HI3MEHYHMBOCTH OPraHNU3MOB

Ucropust cTaHOBICHUST U pPa3BUTHA TEHETUKU Kak Hayku. Paboter I'. Menpens, I'. ne ®pusa,
T. Moprana. Ponp oTedecTBeHHBIX Y4€HbIX B pas3Butuu TreHetuku. Paborsl H. K. Kombmosa, H.
. BaBuiona, A. H. Benosepckoro, I. . Kapnieuenko, 0. A. OunumyeHko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TMOHATHUS U CUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI, ajIeNIbHBIE TEHHI,
aJbTEepPHATUBHBIE IPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YUCTAs
JTUHUSA, THOpUIBI, TeHOTHN, QeHotun. OCHOBHBIE METOABl TEHETHUKU: TUOPHUIOTOTHYECKUN,
LHUATOJIOTHYECKUI, MOJIEKYJISIPHO-T€HETUYECKUM.

JemMoHCTpauMu

[optpetwt: I'. Menaens, 1. ne ®pus, T.Mopran, H. K. Komsmo, H. MW. BaBumnos, A.
H. benozepckuii, I'. /1. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuiel U cxeMbl: «MeToIbI TeHETUKIY, «CXEMbI CKPEIIUBAHUSY.

JlaGopaTopHnasi pa6ora «/{po3oduiia kak 00bEKT FTeHETUUECKUX HCCIEA0BAHUN».

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckperuBanue. IlepBoiii 3akoH MeHaenss — 3akOH eIUHOOOpaszus THOPHIIOB
nepBoro nokosneHud. IIpaBwino nomuHupoBaHusi. BTopoil 3akoH MeHnens — 3aKOH paclieruieHUs
npu3HaKoB. [luTonornueckre 0CHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 4ucToTh raMer.

Amnanmusupytomee ckpemuBaHue. [IpoMexyTouHbBIN XapakTep HaclenoBaHusa. Pacmerienue
MPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Hurnbpugnoe ckpemniuBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO HacleI0BaHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

CueruienHoe HacienoBanue npuzHakoB. Paboter T. Moprana. CrenieHHoe Hacleq0BaHUE TeHOB,
HapyllIeHUE CUEIIJICHUSI MEXAy FreHaMU. XpOMOCOMHAasi TEOpHsI HACIIEICTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIM MEXaHU3M OIpPEAENICHHs TIoja. AyTOCOMBI W IIOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHBI M TeTeporaMeTHbI MoJ. ['eHeTHudeckass CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € IOJIOM.

I'enotunn kak wnenocrHas cucrema. llneldorponuss — MHOXKECTBEHHOE [JEHWCTBUE TIEHA.
MHOKeCTBEHHBIA ajuien3M. B3anmoneicTBue HeauleNbHBIX TeHOB. KOMIIEMEHTapHOCTh. JNHCTA3.
[Tomumepust.



['eHeTHYECKUI KOHTPOJIb PA3BUTUS PACTCHHIA, )KUBOTHBIX M YEJIOBEKA, a TAKKE (PU3NOIIOTHUECKUX
IPOLIECCOB, TIOBEJEHUS M KOTHUTUBHBIX (GyHKIuN. [‘eHeTHyeckue MexaHM3Mbl CHUMOUOTeHe3a,
MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MAPA3UT» U «XO35IMH — MUKPOOMOM». |'€HeTUUecKre acreKThl
KOHTPOJISI U U3MEHEHUS HACJIeJICTBEHHON MH(OPMAIlUU B TOKOJECHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpaunmn

[Moptpetst: I'. Menaensb, T. Mopran.

Tabmuel u cxeMmsbl: «IlepBeiii 1 BTOpoil 3akoHBI MeHnens», «Tpetwit 3akoH MeHaensy,
«Ananusupymouiee ckpeuBaHue», «HemnonHoe pomuHupoBaHue», «CUEIJIEHHOE Hacael0BaHUE
npu3HaKoB y japo3odmiby, «[eHernka moma», «Kapuortum dvemoBeka», «KapwoTum apo30QuiIb,
«Kapuorun ntunb», «MHOKECTBEHHbBIN aJlJIEIu3M», «B3anmoneiicTBre reHoB.

OOGopynoBaHue: MOACNb IS JEMOHCTPAIlMA 33aKOHOB €IMHOOOpa3usi TUOPHUIIOB IEPBOTO
MOKOJIEHUS] W pacLICIUICHUs [PU3HAKOB, MOJENb JUIs JEMOHCTPAallUM 3aKOHA HE3aBUCHUMOIrO
HACJICJIOBAHMS TPHU3HAKOB, MOJIEIb JUISI JIEMOHCTPAllMM CIETUICHHOTO HACJIeIOBaHUsl IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/po3zodunar.

IIpakTuyeckas padora «3yuyeHue  pe3yapbTaTOB  MOHOTMOPHIHOTO  CKpEIIMBAHUS Yy
JIPO30(UITBIY.

IpakTuyeckas padora «/3ydeHne pe3ynbTaToOB AUTHOPUIHOTO CKPEUIUBAHUS Y APO30(DUITBIY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue renoruna u cpezpl npu GopmupoBanuu heHoruna. Mi3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHbIE ¥  KOJMYECTBEHHbIE IPU3HAKU. BuHJIbl W3MEHUYMBOCTU: HEHACJIEACTBEHHAas U
HaCJICICTBCHHAs.

MomudukaonHas HW3MEHYMBOCTb. Ponb  cpeapl B (OPMHUPOBAHUM  MOTUGBUKAIIMOHHON
n3MeHunuBocTH. Hopma peaknuu mnpuszHaka. BapuanuoHHBII pAx W BapUallMOHHAs  KpuBas
(B. Horanncen). CoiicTBa MOAM(PUKAITMOHHON U3MEHUYUBOCTH.

I'eHoTunMueckass  KM3MEHUMBOCTb.  (CBOWMCTBA  I'€HOTHUIIMYECKOM  HM3MEHUMBOCTH.  Buubl
FeHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTuBHass W3MEHUMBOCTh. MeH03 M TMOJOBOI Mpolecc — OCHOBAa KOMOMHAaTHBHOMN
U3MEHYUBOCTU. Posib KOMOMHATMBHOW H3MEHUYMBOCTH B CO3JaHUM TE€HETHYECKOIO pa3HOOoOpas3us B
npeenax OJHOro BU/A.

MyrtanroHHas U3MEHUMBOCTb. BUbl MyTaluii: TeHHbIE, XpOMOCOMHBIE, FTeHOMHBbIE. CIIOHTaHHbIE
Y MHJYyLIHPOBAHHbIE MyTaluH. SIIepHbIE U LUTOIUIa3MaTHYecKue Myranuu. COMaTU4eCKUE U TOJIOBbIE
mytauuu. [IpyunMHBI BO3HUKHOBEHHS MyTauMi. MyTareHbl M UX BIMSHME HAa OPIraHU3MBIL.
3aKOHOMEPHOCTH MYTALMOHHOI'O IIpolecca. 3aKOH TOMOJIOTMYECKHUX pAJOB B HACJIEICTBEHHOU
n3menunBocty (H.M. BaBuiioB). BaesinepHast ©3MEHUMBOCTh M HACIIEICTBEHHOCTb.

OnureHeTka W SIUTEHOMMKA, pOJIb OJIUTCHETHYeCKuX (HAaKTOpPOB B HACIECIOBAHUU H
M3MEHYUBOCTH (DEHOTUIUYECKUX MPU3HAKOB Y OPTaHU3MOB.

JdeMoHcTpannmn

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

Tabmuubl  w  cxembl: «Bugsl  u3aMeHUnMBOCTHY»,  «MoaudUKaMOHHAs  M3MEHYHBOCTHY,
«KoMmOuHaTuBHAsT M3MEHUMBOCTBHY, «Meio3y, «OmiogoTBopeHue», «l'eHeTnueckue 3ab0JIeBaHUS
4yesnoBekay, «Buasl myrauin.

OO6opyoBaHue: )KUBbIE U repOapHbIe IK3EMILISIPbl KOMHATHBIX pacTeHUN, pUCYHKH (poTorpadun)
YKUBOTHBIX C PA3JINYHBIMU BUJAMH U3MEHUYNBOCTH.

Jladoparopuasi padora «lccienoBanne 3aKOHOMEPHOCTEH MOAMGMUKAITMOHHOW W3MEHUYHUBOCTH.
[TocTpoeHnne BapualimOHHOTO psAJia U BApUALMOHHON KPUBOW».

IIpakTHyeckas padora «MyTanuu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eneTnka 4yej10BeKa



Kapuorun yenosexa. MexyHapoJiHasi MporpaMma HCCIEJ0BaHUsI T€HOMa 4eJIoBeKa. MeTo/Ibl
W3y4YCHUS TE€HETUKHU YeJoBeKa: TreHEaJIOrMYECKHH, OJIM3HEIOBBIH, UTOT€HETUYECKHUH,
MOMYJISIITUOHHO-CTATUCTUYCCKUIM, MOJICKYIsIpHO-TeHeTHYeckui. COBpeMEHHOE OmpeeieHue T'€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHpPOBaHWE, TI'E€HOTUNHMpPOBaHUE, B TOM uucie ¢ mnomombto [I[P-ananusa.
HacnencrBennbsie 3a0oiieBaHUSI 4eloBeKa. | eHHbIE M XpOMOCOMHBIC Oo0Jie3HM dYeloBeka. boiesHu ¢
HACJICJICTBEHHOM MPEIPacIioIoKEeHHOCThIO. 3HAYCHUE MEIMIIMHCKOM TeHETUKU B MPEIOTBPAIICHUU U
JICYCHUH TEHEeTUYECKUX 3a00JICBaHMI yesloBeKa. MeauKo-TeHeTHYeCKoe KOHCYIbThpoBaHue. CTBOJIOBBIC
KiIeTku. [loHATHE «TEHETHYEeCKOTO Tpy3a». OTHYECKHE acleKThl HCCIEeNOBaHUNW B o0macTu
pEIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTndeckue (akTOphl TOBBINIEHHONW YYBCTBUTEIBLHOCTH UYEJIOBEKa K (U3UYECKOMY |
XAMHYECKOMY 3arpsi3HEHHUIO OKPYXKAIOLIEeW cpelbl. ['eHeThdeckass mpeapacroioKEHHOCTh 4YeJOBEKa K
MaTOJOTHUSIM.

JlemoHcTpauumn

Tabmunel  u cxembl: «Kapuotun 4yenoBeka», «MeToabl H3y4YEHHS] TEHETHKH YEJIOBEKay,
«"ereTnyeckue 3a00I€BaHUS YEITOBEKAY.

IIpakTuyeckasi padora «CocTaBieHuEe U aHAIU3 POJIOCIOBHOW.

Tema 15. Cesiekniusi OpraHu3MoB

JlomecTukanus U CeJNIEKIUs. 3apoKIeHUEe CeJIeKIuU 1 JoMectukanuu. Yuenue H. . BaBunosa o
LleHTpax MpOMCXOXKIEHUS U MHOrooOpa3us KyJIbTYpHBIX pacTeHuid. Ponb cenekuuu B CO3JaHUM COPTOB
pacTeHui U mopoj XKUBOTHBIX. COPT, MOpPO/Aa, IMITAMM. 3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHON
n3meHurBoctH H. M. BaBuioBa, ero 3naueHue 11 CEIECKIIMOHHON PabOThI.

Mertoapl ceneKimoHHOM padboThl. IcKkycCTBEHHBIN OTOOP: MacCOBBIA U MHAMBUIYaTbHBIN. DTarbl
KOMOMHAIIMOHHOW ceneKkiuu. VchnbiTanue npousBoauTeNeld Mo moTtoMcTtBy. OTOOp MO TEHOTHIY C
MOMOIIBIO OLIEHKH (DEHOTHIA TOTOMCTBA U OTOOP MO TeHOTHUIY ¢ noMoinpko ananuza JTHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJIEKIIMOHHOW paboThl. PaananvoHHBIH M XUMUYECKHMA
MyTareHe3 Kak HCTOYHHK MYTallMi y KyJbTypHBIX (opM opraHu3moB. Mcronp3oBaHHE€ T€HOMHOTO
pelnakTUpoBaHUS U MeToAoB pekoMOumHaHTHBIX JIHK 1is monmydeHuss MCXOZHOTO MaTepuana s
CEJIEKIUH.

[Tonyuenue monumuionaoB. BHyTpuBHIoBas rubpuan3aius. bian3kopoACTBEHHOE CKpEelMBaHuE,
unn uHOpuAWHT. HeponacTBeHHOE CKpelMBaHUE, WM ayTOpUIMUHT. [eTepo3uc M €ero NpPUYUHBI.
Hcnons3oBanue rereposuca B cenekiuu. Otnanénnas rubpuamszanus. [Ipeomonenue Oecruioaus
MEXBUJIOBBIX THOPHUIOB. JIOCTHXKEHHUSI CENEKITNU PACTEHUM U JKUBOTHBIX. «3€NEHast PEBOIIOIUS.

CoxpaHeHHe U U3Y4YECHHE T€HETHUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM M MX JUKUX POIUYEH
JUISL CO3JIaHUSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYyIbTyp. M3ydeHue, coxpaHeHue u
YIpPaBJIEHUE T€HETUYECKUMH PECYpPCaMH CEIbCKOXO3SIMCTBEHHBIX M MPOMBICIOBBIX JKMBOTHBIX B ILIEJIAX
YIYUIIEHHS CYIIECTBYIOIIUX M CO3JAaHUs HOBBIX MOPOJI, JUHUK U KPOCCOB, B TOM YHCJIE C TPUMEHEHUEM
COBPEMEHHBIX METOJ0B HAYUHBIX UCCIIEI0BAHMM, IEPEJOBBIX UIEH U MEPCIEKTUBHBIX TEXHOJIOTH.

JdemoHcTpauuu

IToprpersr: H. U. BaBunos, M. B.Mwuuypun, I'. JI. Kapneuenko, II. II. Jlykesuenko, b.
JI. Acraypos, H. bopnoyr, JI. K. benses.

Tabmuiel 1 cxeMbl: «L[eHTpbl MPOUCXOXKICHHSI U MHOTOO0pa3usl KyJIbTYPHBIX PAaCTeHUN», «3aKOH
TOMOJIOTUYECKUX PAIOB B HACIEACTBEHHOW HW3MEHUYMBOCTHY, «MeTonbl cenekuuny, «OTtaanéHHas
rubpuanzanysy, «MyTareHes3».

Jlaboparopnasi padora «/3ydyeHHe COPTOB KYJIbTYpPHBIX pAacT€HHH W TOpPOJA JOMAIIHHUX
YKUBOTHBIX.

JlaGoparopHas padora «/3yueHre METOI0B CEJIEKIIMU PACTEHUI.

IIpakTnyeckas padora «IIpuBHBKa pacTeHUN».




IOkckypeusi KOCHOBHbIE METOJbl M JOCTUKEHUS CEJIEKLUUU PpAcTEeHMM U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBINA YYaCTOK, B TEIUIMYHOE XO3S5ICTBO,
B J1a00paTOpPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BMOTEeXHOJI0TUA U CHHTETHYECKAA OUOJIOTUA

OOBbeKThl, HCMHOJb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE U TKaHEBBbIE KYIbTYpBI,
MUKPOOPTaHU3MBI, MX XapaKTepUCTUKa. TpaauiuroHHAs OMOTEXHOJIOTHS: XJIEOOIEUEHHE, MOyuYeHUE
KU CJIOMOJIOYHBIX IIPOAYKTOB, BUHOJIEIINE. MuxkpoOuonornyeckuit CUHTE3. OObeKThI

MUKPOOHOJIOTHYECKUX TexHoorui. [Ipon3BoacTBO OenKa, aMAHOKHCIOT U BUTAMUHOB.

Co3aHue TEXHOJOTUM U MHCTPYMEHTOB IIEJICHAINIPABICHHOTO W3MEHEHHUS M KOHCTPYHPOBAHUSA
T€HOMOB C LIEJIBIO TOJYy4YEHUS OPraHU3MOB M UX KOMIIOHEHTOB, COJEPIKAIIMX HE BCTpPEYAIOLIHECS B
pUpPojie OMOCUHTETUYECKHUE MTYTH.

Kierounas unxenepusi. MeToibl KyJIbTYphI KJIETOK U TKaHEW pacTeHU U )KUBOTHBIX. KproOaHkH.
Comaruueckass THOpUAM3AIASI U COMAaTHYECKH dMOpuoreHes. Mcroiap30BaHUE TaruIOWI0B B CEJICKITUU
pactenuil. [lomyyenue MOHOKJIOHAJILHBIX aHTUTEI. Hcmonp30BaHne  MOHOKJIOHAJIBHBIX U
MOJIUKJIOHAJIbHBIX aHTUTENI B MeAuLIMHE. VICKyCCTBEHHOE OIIOAOTBOPEHUE. PEKOHCTPYKIIUS SHUIIEKICTOK
U KIOHUPOBAHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAUWUU AA€p KIETOK. T€XHOJIOrMu O0310pPOBJIECHUS,
KYJIbTUBUPOBAHUS U MUKPOKJIOHATIBHOTO Pa3MHOXKEHHUSI CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.

XpoOMOCOMHAsi W TE€HHas WHXEHepus. VICKYCCTBEHHBIM CHHTE3 T€Ha W KOHCTPYMPOBAHHE
pekomOuHanTHbIX JIHK. Co3manme TpaHCreHHBIX OpraHu3MoB. JIOCTHOKEHHMSI M NEPCIEKTHUBBI
XPOMOCOMHOM ¥ T€HHON MHKEHEPHUH. DKOJIOTHYECKUE U ITHUYECKUE TTPOOIEMbl TEHHOM MH)KEHEPHUHU.

Memuinuackue OuotexHonoruu. IloctreHomuass 1wmdpoBas wmeauiuua. [II[P-nuarnoctuka.
MeTa0o0JIOMHBIN aHaau3, FeHOICHTPUYECCKUI aHaau3 IpoTeoMa dYeJIOBEeKa JUIsl OLCHKH COCTOSHHS €ro
3710pOBbs. Vcmonb30oBaHWE CTBOJIOBBIX KIIETOK. TapreTHas Ttepanus paka. 3D-OmommkeHepus mis
pa3paboTku (yHAAMEHTATBHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHUS KOMIUIEKCHBIX TKaHEH
COUETaHHEM TEXHOJOTUH TpEXMEPHOTO OWONMpUHTUHTAa H ckaddonauHra [Uis perieHus 3aaad
MEePCOHAIM3UPOBAHHON MEIUIIUHBI.

Co3maHre BEKTOPHBIX BakKIMH C IEJIbl0 OOecreueHuss KOMOMHHMpPOBAHHOW 3alllUThI  OT

Bo3Oynuteneit  OPBU,  ycraHoBieHMEe  MOJIEKYJSIPHBIX ~ MEXaHU3MOB  (YHKIIMOHHPOBAHUS
PHK-conepxaiux BUpYyCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JI€BaHUS YEIOBEKA U KUBOTHBIX.
JdemMoHCTpauMu

Tabmuiel U cxembl: «/crnonb30oBaHHEe MHUKPOOPTaHU3MOB B IMPOMBIIIIEHHOM TMPOHU3BOICTBEY,
«Kierounasa unxenepus», «I eHHast UHKEHEPUS».

Jladoparopnasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTHI.

IIpakTuyeckas padora «llosrydeHrne MOJIOYHOKHUCIIBIX POIYKTOBY.

Ikckypeusi «BUOTEXHONOTHST — BaKHEUIIas MNPOU3BOAMTENbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS O0YYarOIIMMUCS MpOrpamm
cpemHero o0Iero o0pa3oBaHus: TMYHOCTHBIE, METAPEIMETHBIE U TIPEIMETHEIE.

B cTpykType JMUYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS IMPOTrPaMMbl MO OHMOJIOTHH BBIJCICHBI
CJICMYIONINE COCTABIISIONINE: OCO3HAHME OOYYArONTUMHUCA POCCHUUCKOM TPaKTAaHCKOW HICHTHUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAaMOONPEAEIICHUIO, Haluyue MOmusayuu K
0o0y4eHHI0 OWOJIOTHH, YereHanpasienHoe pazeumue BHYTPEHHUX YOEXKJEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH M HMCTOPUYECKUX TPAJAULUN Pa3BUTUS OMOJIOTMYECKOrO 3HAHUS, 20MOBHOCMb U



CcnocobHocmb 00YYAIONIUXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKAMH, IPUCYILIUMHU cucreme OHMOJIOrHYECKOro oOpa3oBaHusl, Haludue
npasoCco3HaHUs SKOJIOTUUECKOU KYIbTYPbI, CHOCOOHOCMU CMAGUmMb EIN U CTPOUTH KU3HEHHbIC TUTAHBbI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS B €MHCTBE y4eOHOM
Y BOCIIUTATEIIbHOU JIESTENBHOCTHA B COOTBETCTBUU C TPAJAUILIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMH,
HUCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH, NPUHATHIMH B OOIIECTBE MpaBUIaMH U
HOpPMaMH TIOBEJICHUS U CIOCOOCTBYIOT IMPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CaMOPA3BHUTHUS,
pa3BUTUSL BHYTPEHHEW MO3ULIMM JUYHOCTHU, NATPUOTH3MA M YBAKEHHUS K 3aKOHY M IPaBONOPSJIKY,
YEeIIOBEeKY Tpy/Aa W CTapiuieMy IOKOJICHHIO, B3aUMHOIO YBAXKCHHS, OCEPEKHOTO OTHOIICHUS K
KyJIbTYPHOMY HacCJIEIUI0 U TPAAULUSAM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, npupoae
Y OKpY>Karollen cpere.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» HTOMKHBI OTpa)kaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YYarOUIUXCsl PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIEH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAlU{, T[O3UTUBHBIX  BHYTPEHHUX  YOEKICHMUIA,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIIeCTBa, PACHIMPEHHE >KU3HEHHOTO
ONbITa U ONBITA JIEATEIBHOCTH B IIPOLIECCE peaTU3allMi OCHOBHBIX HANPAaBICHUW BOCIHUTATEIbHOMN
JIEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskI1aHCcKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUU OOYy4aIoMIerocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBOXKEHHE 3aKOHA U TTPABOTIOPSIKA;

FOTOBHOCTb K COBMECTHOM TBOPUYECKOH JEATEIbHOCTH MpPHU CO3JaHUHM YYEOHBIX IPOEKTOB,
pelieHnn yueOHBIX 1 MTO3HABATENIbHBIX 3a71a4, BHITOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENEsITh COOCTBEHHYIO MO3HIMIO MO OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM
JKHU3HU U O0BSICHITE €€;

YMEHHE YUYUTHIBATh B CBOUX JCHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBUS
JOJIeN € Pa3HBIMU YOEXKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU U COITHATBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYJIHMUYECTBY B MPOIIECCE COBMECTHOTO BBIMIOTHEHUS YU€OHBIX, TO3HABATEILHBIX
U HUCCIIEIOBATEIbCKUX 33J1a4, YBAKUTEILHOTO OTHOIIECHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYXKICHUH
CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOM M BOJIOHTEPCKOU IESITENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCHICKON TPaXTAHCKOW WIACHTUYHOCTH, NATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTHU mepea PoauHoM, roplocTy 3a CBOM Kpai, cBOor0 Ponuny, cBO
S3bIK U KYJIBTYPY, IPOIIUIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO Hapoa Poccnu;

LIEHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEIHUI0 U TNaMATHUKAM OPUPOIBI, JOCTHXKEHUAM
Poccum B Hayke, HCKYyCCTBE, CITIOPTE, TEXHOJIOTUAX, TPY/IIE;

CIIOCOOHOCTh OIICHMBATh BKIIAJ POCCHUUCKUX YUYEHBIX B CTAaHOBIEHHE U Pa3BUTHE OWOJIOTHH,
MOHUMAaHUs 3HA4YCHHUs] OMOJIOTMH B TO3HAHUM 3aKOHOB TPHUPOIBI, B KU3HHU UYEJIOBEKAa U COBPEMEHHOTO
00111eCTBA;

uaenHas yoex1I€HHOCTb, TOTOBHOCTh K CITYXXEHHUIO U 3ammuTe OTedecTBa, OTBETCTBEHHOCTD 32 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TIOBEICHHS;

CIIOCOOHOCTh OILIEHWBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENISAM, CO3/IaHUI0 CEMbHM Ha OCHOBE OCO3HAaHHOTO
IIPUHATUS LEHHOCTEN CEMENHON )KU3HU B COOTBETCTBUU € TPAAULIMAMU HApooB Poccuu;



4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHHWE K MHpY, BKIIOYAas JCTETUKY ObITa, HAy4YHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOM NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XECHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KAauecTBa
TBOPYECKOH JINYHOCTH;

5) ¢hu3nyeckoro BocHHUTAHUS, (OPMHUPOBAHMS KYJbTYPbI 3I0POBbSI M 3MOIMOHAJILHOIO
OJ1aromnoJryumsi:

NOHMMAaHWE M pealu3alnus 3A0pOBOro M 0Oe30macHoro obpasa >KU3HU (370pOBOE MHUTAHUE,
coONIOZICHHEe THUTMEHUYECKMX MpaBHWJI M HOPM, COaJaHCHUPOBAHHBIM pPEKUM 3aHSATUH M OTHbIXA,
peryisipHasi (pu3nuUecKas aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOcTBEeHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37I0POBbBIO;

NOHMMaHHWE [EHHOCTH NPaBWJI WHAMBHIYATBHOTO M KOJUICKTHBHOTO O€301acHOTO IMOBEICHHS B
CUTYaIUsX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TIOCIEACTBHIA W HENPHUATUS BPEAHBIX NPUBBIUCK (YIOTPEOJSCHHS —aJIKOTOJIs,
HapKOTUKOB, KYpEHHUS);

6) TPy/10BOT0 BOCIIUTAHUS

TOTOBHOCTD K TPY/Y, OCO3HAHKE IIEHHOCTU MacTepCcTBa, TPY0It00ue;

TOTOBHOCTh K AaKTHBHOH JESATETBLHOCTH TEXHOJOTHYECKOW W COLMAIbHOW HAINPAaBICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAKYIO AESITENbHOCTD;

UHTEpEC K pas3iuyHbiM cdepam Npo(ecCHOHATBHON NeSTETbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOP OyayIeii mpodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUHU BCEH KHU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHNUE K MPHPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyLIEeCTBOBaHUS;

TIOBBIIIIEHUE YPOBHS SKOJOTHUYECKON KYJIBTYpPBI: IPHOOPETEHUE OTIBITA TUIAHUPOBAHUS TIOCTYIIKOB
Y OLIEHKH WX BO3MOYKHBIX TOCJEICTBUMN AJIsI OKPYKAIOIIEH CPEIbI;

OCO3HAHHE TJI00AITBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U ITyTel UX PELICHHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpETaeMble MPH U3YUYEHUU OWOJIOTUW 3HAHWSI U YMEHUS NPHU
pemeHnn MpoOJieM, CBS3aHHBIX C paIlMOHAIBHBIM TPUPOAONOIH30BAHUEM (COONIO/IEHUE TTPABHI
MOBEJICHUs B TMPHUPOJE, HANPABIEHHBIX HA COXpPAaHEHUE PAaBHOBECHS B HKOCHUCTEMAaxX, OXPaHY BHUJIOB,
JKocUcTeM, buocdepsi);

AKTUBHOE HEMpHATHE ACWCTBUIA, MPUHOCSIIUX BPEA OKpY)KaloIled MPHUPOAHON cpene, yMEHUE
MIPOTHO3MPOBATh HEOJATONPHUSITHBIE JKOJIOTHYECKUE TOCIEACTBHS TPEIIPUHUMAEMBIX JEHCTBUH U
MpeoTBpaIIaTh UX;

HAJIMYME Pa3BUTOTO  OKOJIOTHYECKOTO  MBIIUICHUS, OKOJOTMYECKOW KYJIBTYpBI,  OTBITA
JESTEIbHOCTH JKOJOTUYECKONW HAIMpPaBIIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMHU B MO3HABATENLHOM,
KOMMYHHKATHBHOW M COIMAIBHON IMPAKTHUKE, TOTOBHOCTH K YYacCTHIO B NMPAKTUYCCKOW JEATEIHHOCTH
9KOJIOTHYECKON HAMpaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKHd W OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JTMAJIOTE KYJIBTYp, CIIOCOOCTBYIOMIETO OCO3HAHMIO
CBOETO MeCTa B OJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHME SI3BIKOBOM M YMTATEILCKOW KYJIBTYpPBI KAK CPEICTBA B3aUMOJICHCTBHS MEXKILY
JIOJIbMU U TTIO3HAHUS MUPA;

MOHUMaHWEe Crenupuku OWOJOTHM KaK HayKd, OCO3HaHus e€ poiau B (hopmMupoBaHUHU
paIMOHATHHOTO HAYYHOTO MBIIUICHHUS, CO3AAHUH IEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAIOIIeM MHpE
KaK O €JMHCTBE MPUPO/Ibl, YeJIOBEKa U 00IIECTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U PelIeHUN
po0JIeM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;



yOXKAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH JIJISi COBPEMEHHOUM ITUBHIIM3AINK: 00ECIICYCHUsS] HOBOTO
YPOBHSI pa3BUTHS MEIUIIMHBI, CO3JaHUE TICPCIICKTUBHBIX OHOTEXHOJOTHH, CIIOCOOHBIX pelaTh
pecypcHbIe TTPOOJIEMBI Pa3BUTHUSI YEIIOBEYECTBA, MOUCKA MyTEH BBIXOJIA U3 TI00aTBHBIX IKOJIOTUYECKUX
npobieM W oOecreueHus Iepexoja K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIOJIb30BAHUIO
MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B IOJIyYCHHH OWOJOTHYECKUX 3HAHWW B IIENSX IOBBIIICHUS OOIICH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAIBHON IPaMOTHOCTHU
obOyyJaronuxcs, GOpMHUPYEMOU NMPU U3YyUECHUN OMOJIOTHH,

MOHMMAaHUE CYITHOCTA METOJIOB TTO3HAHWSI, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH
UCIIOJIB30BaTh TIOJyYaeMble 3HAHUS IS aHalu3a M OOBSCHEHHS SIBICHUH OKPYXKAIOMIET0 MHpa |
MPOUCXOSAIINX B HEM H3MEHEHHH, YMEHHUE JeliaTh OOOCHOBAHHBIC 3aKIIFOUEHHUS HAa OCHOBE HAYYHBIX
(haKTOB U MMEIOIIUXCS TAHHBIX C IEITBIO TIOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIIONB30BaTh OMOJIOTUYECKHE 3HAHMS IS pEeIIeHUs mpolieM B
peabHBIX KU3HCHHBIX CHTYAIIUsX;

OCO3HAHHWE IICHHOCTH HAyYHOW JEATCIIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO H
UCCIIEIOBATEIIBCKYIO JCSITeIbHOCTh HHIAMBHIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPAa30BaHHIO, K aKTHBHOMY
TIOJTYYCHHUIO HOBBIX 3HAHHH 10 OMOJIOTUU B COOTBETCTBHHU C JKU3HEHHBIMH MTOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS y4eOHOro mpeamera «buoaorus» BKIYaloT: 3HaYMMble
it (GOPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCA  MEKIUCUUIUIMHAPHBIE  (MEXIPEIMETHEIC)
oOIIeHayYHbIe TOHATHUS, OTPa)alollUe IeOCTHOCTh HAyYHOH KapTHHBI MUpAa U CIEHU(PHUKY METOJO0B
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPrus, SIBJIEHHE, MPOLECC, CHUCTEMA,
HaY4HbIM (DaKkT, NPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIIEOBaHUE, HAOIIOCHUE,
U3MEpEeHHe, DSKCIEpUMEHT U JpYyrue); YyHUBEpcalbHble yueOHble JeHCTBUS (TIO3HABAaTENbHBIE,
KOMMYHHKaTHBHbIE, PETYJISTUBHBIE), oOecneunBaronye GopMupoBaHie GyHKIIMOHAIBHOW ITPaMOTHOCTH
U COLMAJIbHOW KOMIIETEHIIMM OO0YyYaroIMXcs; CIOCOOHOCTh OOYy4YarolMXCsl MCIOJb30BaTh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33pEHUYECKHE 3HAHWS W YHUBEpCajbHble Yy4yeOHble JeicTBUS B
IIO3HABATEJILHON U COLMAIBHON ITPAKTHKE.

B pesynbrate u3ydeHus OMOJIOIMH Ha YpPOBHE CpEIHEro o0Iero oopazoBaHMs y 00y4arouerocs
Oyayt cdopMupoBaHbl IO3HABATENIbHbIE YHUBEpCAJbHblE Y4eOHble JEHCTBUSA, KOMMYHHUKAaTHBHbBIE
YHUBEpCaJbHbIE yueOHbIe JEHCTBH, PErylsTUBHbIE YHHBEpCAJbHbIe yuyeOHbIE IEWCTBUS, COBMECTHAs
JeSITEIIbHOCTD.

MertarnpeMeTHbIe pe3yabTaTbl OCBOEHHUS MPOrpaMMbl CPEAHEro OO0IIero o0pa30BaHUS JIOJIKHBI
OTpaxkaTh:

OgBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /1CHICTBUSIMH

1) 6a3oBbIe JOrHYecKHE TeHCTBHUS:

CaMoOCTOSITENIbHO  (OPMYJIMpPOBaTh M aKTyaJU3UpoOBaTh MpoOiieMy, paccMaTpuBaTth €€
BCECTOPOHHE;

UCIIOJIb30BaTh NpPU OCBOCHHWU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaiau3a, CHHTE3a,
CpaBHEeHMsI, Kiaccudukanuu, o000IIeH s ), PACKPBIBATh CMbICI OMOJIOTUYECKUX MOHATHH (BBIIECIATH UX
XapaKTepHbIe MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMH MOHSATHSIMH ),

OIPENENATh LN IEATEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUHU UX JOCTUKEHHUS, COOTHOCUTH
Pe3YJIBTAThI JEATEIBHOCTH C TOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TMTOHATUS ISl 00bSICHEHHS (DAKTOB U SABJICHUIN KUBOM MTPHPOJIBL;



CTPOUTH JIOTMUECKHUE pPACCYXIEHUs (MHIYKTUBHBIC, ACIYKTUBHBIE, 10 AHAJIOTWU), BBISBISITH
3aKOHOMEPHOCTH U TPOTUBOPEYMS B pacCMaTpUBAEMbIX SIBICHHUSX, (OPMYJIHMPOBAaTh BBIBOJBI U
3aKJIIOYCHUS,

IPUMEHATh CXEMHO-MOJENBHBIE CPEACTBA JUIA IIPEICTaBICHHUS CYLIECTBEHHBIX CBS3€H U
OTHOWICHWHA B U3y4aeMbIX OHOJIOTUYECKUX OOBEKTAaX, a TaKkKe IMPOTUBOPEUUH pa3zHOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX HCTOYHHKAX;

pa3palaTpiBaTh IUIAH pElIEHUs MpoOJeMbl ¢ Y4ETOM aHalM3a MMEIOIIMXCS MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB LIEJISIM, OLIEHUBATH
PHUCKU IIOCIEACTBUN JEATEIBHOCTH;

KOODJAMHUPOBATb W  BBIIOJHATH paboOTy B  YCIOBUSX  pEabHOrO, BHUPTYaJbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIET0BATEILCKHE IEHCTBHS:

BJIAJICTh HABBIKAMH Y4eOHO-UCCIICIOBATEIbCKOW M MPOCKTHOW JCATEIbHOCTH, HaBBIKAMHU
paspenieHust mpo0IeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIICHUS
NPaKTUYECKHX 3aJ1a4, IPUMEHCHUIO PA3JIMYHBIX METOJIOB ITO3HAHHS,

HUCIIOJB30BaTh pPa3/IMYHBIC BHAbI ACATCIIBHOCTH II0 IIOJYYCHHIO HOBOI'O 3HaHHA, €TI0
UHTEPIPETAINH, TIPEOOPa30BaHUIO U MPUMCHECHHUIO B YUCOHBIX CHUTYAIMsIX, B TOM YHCIIC MPHU CO3TaHUU
y4€OHBIX M COLUATBHBIX TPOCKTOB;

dopMHpOBaTE HAyYHBIH THUI MBINUICHUS, BJIAJACTh HAYYHOW TEPMHHOJIOTHUEH, KIFOUYEBBIMU
IIOHATHUAMHA U METOJaMU,

CTaBUTh M (POpPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTeNbHON JEATEIBHOCTH H
JKU3HCHHBIX CUTYalUsIX;

BBISIBJISITH NIPUUMHHO-CIIEICTBEHHBIE CBA3M W aKTyaJH3WPOBATh 3aJady, BBIABUTATh TUIIOTE3y €€
peIICHM, HAaXOJWUTb apryMCHTBI IJId JOKa3aTCJIbCTBA CBOUX yTBep)KI[eHPIﬁ, 3a1aBaTb MapaMCTpbl U
KPUTEPUU PELICHHUS;

AHAJIM3UPOBATE MOJYYCHHBIC B XOAC PCHICHUA 3aJadu PE3yJabTaTbl, KPUTHUYCCKU OLICHUBATDH HUX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANPABICHHBI TOWCK TIEpeHOca CPEACTB M CHOCOOOB JIEHCTBUS B
poeCCHOHAIIBHYIO CPEY;

YMETh NIEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACIATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE WJICH, MIPEATIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS, CTABUTH MPOOIEMBI U
3aJ1a4¥, JOIYCKAIONIUe AIbTePHATHBHBIC PEIICHHMSI.

3) pabora ¢ uHpopmanuei:

OpUEHTUPOBAThCS B pA3IUYHBIX MCTOYHMKAX WHGPOpMaluu (TEKCTe Y4eOHOTro mocoous,
HAYYHO-TIOMYJISIPHON JTUTepaType, OMOJOTHYECKHX CIIOBApSIX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax
TaHHBIX, B MHTepHeTe), aHamM3upoBaTh WHGOPMAIMIO PA3NIUYHBIX BHIOB U (OPM TMPEICTABICHUSA,
KPUTHYECKH OIICHUBATh €€ JJOCTOBEPHOCTh M HEITPOTHBOPEUYNBOCTE;

dbopMynupoBaTh 3ampochkl W NPUMEHATh Pa3IUYHbIE METOAbl TpU TIOWCKE u  OTOOpe
OuosIornuecKoi MHPpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh  OMBIT  KCIOJIb30BaHUA  WHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeICTaBICHUS] OMOJIOTHUYECKON HH(POPMAIIH
(cxemsl, TpaduKu, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U APYTOE);



WCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOIOTHYECKON HH(OPMAITHCH:
NPUMEHSTh XUMHUYECKHe, (PU3MUecKUe U MaTeMaTUYeCKue 3HAKU U CUMBOIIBI, (popmyiibl, abOpeBHUarypy,
HOMEHKJIATYpYy, UCIIOJIb30BATh U IPEOOPa30BHIBATh 3HAKOBO-CHMBOJIUYECKHE CPEJICTBA HATIISTHOCTH;

BJIQJIETh HaBBIKAMHU PACHO3HABaHHS M 3allUThl MH(pOpMaluu, WHGOPMAIMOHHON 0€30MacHOCTH
JUYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH JAeiCTBHSIMM:

1) o6menne:

OCYIICCTBIIAATH KOMMYHHUKAIIMM BO BCCX C(i)ean JKU3HHM, aKTHUBHO Y4YaCTBOBAaTb B AMAJIOIC HMJIH
JIMCKYCCHHU TI0 CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3a/aBaTh BOIMPOCHI, BBICKA3bIBATH CYKICHHS
OTHOCUTCIIBHO BBIITOJIHCHUSA Hpe[[ﬂaraeMOf/'I 3ala4i, YUYUTbIBATb MHTCPCChI U COIJIACOBAHHOCTDH HO3HI_II/II>'I
JPYIUX YIaCTHUKOB JIMAJIOTa WIIH TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEACTBA OOIUICHHS, MMOHMMATh 3HAYEHHE COIMAJIbHBIX 3HAKOB,
IPEINOCHUIOK BO3HMKHOBEHHMS KOH(JIMKTHBIX CHUTYallMil, YMETh CMAr4aTh KOH(MJIMKTHI W BECTH
IIEPETOBOPBI;

BJIJIETh PA3JIMYHBIMH CIIOCO0AMHU OOIIEHHS M B3aUMOJCHCTBHS, [TOHMMATh HAMEPEHHUS IPYrUX
JFO/IeH, IPOSIBIISITh YBOKUTEIBHOE OTHOILICHHE K COOECETHUKY M B KOPPEKTHOU (opme (HopMymupoBaTh
CBOM BO3PayKEHHSI;

PasBEPHYTO M JIOTHYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCThD:

HOHUMATh U UCIOJb30BATH NIPEUMYIIECTBA KOMAHIHON U MHIUBUAYaJIbHON PaOOThI IPU PELIEHUN
Ounosornyeckoil  mpoOieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh IMPHUMEHEHHsI TPYIIOBBIX  (QopM
B3aMMO/ICICTBUS IPU PELICHUHU Y4eOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKYy M METOJIbl COBMECTHBIX JEHCTBUH C Yy4Y€TOM OOLIUX HHTEPECOB H
BO3MOXHOCTEH Ka)/10T0 YeHa KOJUIEKTUBA,;

IPUHUMATD 1I€JTM COBMECTHOH JESITENbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUS IO
e JIOCTHKEHMIO: COCTaBIIATH IUIaH JEHCTBUHM, pacnpeAessTb poJid C y4€TOM MHEHHH Y4YacTHHUKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOU paboThI;

OLIEHMBATh KAaueCTBO CBOETO BKJAJa M KaXJOTO yYaCTHHKAa KOMaH/bl B OOLIMI pe3ynpTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeylaraTb HOBBIE TIPOEKTHI, OLIEHWBAaTh HIEH C TMO3UIMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMYecKOe MOBEJCHHME B PA3IMUYHBIX CHUTYaLUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OB.HaZIeHI/Ie YHUBEpPCAJIBbHbIMH per.]IﬂTI/IBHI)IMI/I I[CﬁCTBP[SIMP[:

1) camoopranu3amnusi:

HUCITIOJIB30BAThH 6I/IO.]'IOI‘I/I'—IGCKI/IC 3HAHUA JIs1 BBISIBJIICHUS np06neM n ux peH_IeHI/ISI B JKXU3HCHHBIX U
y4eOHBIX CUTYAITUSX;

BI)I6I/IpaTI) Ha OCHOBC 6I/IOJ'I01"I/I‘-IGCKI/IX 3H3HI/II>1 IICJICBBIC W CMBICIIOBBIC YCTaHOBKI/I B CBOHUX
JEUCTBUSIX W TOCTYNKax [0 OTHOUIEHUIO K JKUBOW MPUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKaIOIINX;

CaMOCTOSITEIIBHO OCYIIIECTBIIAThH TTO3HABATEIbHYIO JICITCILHOCTD, BBISBIIATH IPOOJIEMBI, CTABHTh U
dbopMyIpOBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN ACATEIHPHOCTH U KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pEHICHUS MPOOJIeMbl € YYETOM HMEIOIIUXCS PECcypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH M MIPEIOYTCHHIA;

JaBaTb OLCHKY HOBBIM CHUTYAIllHUAM;

pacIIMpsTh paMKH y4eOHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEAOYTCHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;



OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0CTBOBaTh (POPMHUPOBAHUIO U MTPOSBICHUIO NIMPOKON SPYIULMU B Pa3HBIX 00JIACTSIX 3HAHUM,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYyalldsiM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTb, OIECHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJIETh HaBBIKAMH I103HABAaTEIbHOU pe(iekcHrd Kak OCO3HAHMSI COBEpIIACMBIX JEHCTBUU H
MBICTTUTEIILHBIX TPOIECCOB, UX PE3yJbTATOB M OCHOBAHWM, HCIIOJNB30BATh MPHUEMBI PEQIICKCHH IS
OLICHKH CUTYyAalllH, BIOOpPA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHATHE CeOs1 U APYrUX:

MPUHUMATE Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M JIOCTOMHCTRBA;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JIPYTUX Ha OLINOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP € IO3UIMH IPYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[IpenmerHble pe3ynbTaThl OCBOEHMs cojJepxkaHus yueOHoro mnpenmera «buonorus» Ha
yriay6néHHOM YPOBHE OPHUEHTHUPOBAHBI Ha obecrnieueHue podUILHOTO
o0yuyeHus oOyuaromuxcst Ouonoru. OHU BKJIIOYAIOT: cnenuduyeckue s OMOJIOrMM Hay4yHbIE 3HAHUS,
YMEHMSI M CHOCOOBI JEHCTBHII MO OCBOEHMIO, MHTEPIPETAlMM MU TNpeoOpa3oBaHHUIO 3HAHWUN, BUIBI
JeSITebHOCTH IO TMOJYYEHHI0 HOBBIX 3HAHUM M MX NMPUMEHEHHUIO B Pa3IUYHBIX Y4eOHBIX, a TakXke B
peanbHBIX KU3HEHHBIX CUTyanusx. [IpeaqmeTHelie pe3ynpTaThl IPEACTABICHBI 10 TOJaM U3Y4YEHUS.

[IpeameTHBIE pe3yabTaThl OCBOCHHS ydeOHOTro mnpemmera «buonorus» B 10 Kjacce TOKHBI
OTpaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ M POJIM OWOJIOTHU B CHUCTEME ECTECTBEHHBIX HayK, B
(bOpMUPOBAHUN E€CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TO3HAHUM 3aKOHOB MPUPOIBI M PEIICHUU
MpoOJeM paIMOHAIIBHOTO TPUPOAOIIOIB30BaHUS, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHHE CHUCTEMOM OHOJOTMYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolme
OMOJIOTUYECKHEe TEPMUHBI W TOHATHS (KH3HB, KIETKA, OpraHu3M, MeTa0Olu3M, TOMEOCTas,
CaMOPETYJISAIMS, CaMOBOCIIPOM3BEICHUE, HACIECJACTBEHHOCTh, W3MEHYMBOCTh, POCT U Pa3BUTHUE),
Oouonorunueckne Tteopuu (xierounas teopus T.llIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas
Teopusi HacnenctBeHHoctu T. Moprana), yuenus (H. W. BaBunoBa — o meHTpax MHOrooOpasus u
MIPOUCXOXKICHUS KYIbTYPHBIX PACTeHUM), 3aKOHBI (€IMHOOOpPa3Wsl MOTOMKOB IE€PBOTO IOKOJICHUS,
pacHIeTuieHus, YUCTOTHl TaMeT, HE3aBUCUMOTO HaclieqoBaHus ['. MeHnmens, roMOJIOTHYECKUX PSIOB B
HacieacTBeHHOM n3MenunBocty H. 1. BaBuiioBa), npuHIMUIBI (KOMIZIEMEHTAPHOCTH);

BIIQJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHMS, HCIIONB3YEeMBbIX B OHOJOTHUYECKHX
HCCJICIOBAHMSIX KUBBIX OOHEKTOB (OMHCAHKE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPHUMEHT);

YMEHUE BBIJICIATh CYIIECTBEHHBIE TPU3HAKUA: BHUPYCOB, KJIETOK IPOKAPHUOT M DYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM 4Hucie OakTepuil, TpuOOB, paCTeHHIA, )KHBOTHBIX
W YEJIOBEKa, CTPOCHHsSI OPraHOB M CHCTEM OPraHOB DPACTEHWH, YKMBOTHBIX, 4YEJIOBEKA, IPOLIECCOB
KU3ZHEJEATEIIbHOCTH, TPOTEKAIONINX B OpPTaHU3Max PACTCHHIA, )KUBOTHBIX M YEIIOBEKAa, OMOIOTHYECKUX
mporieccoB: oOMeHa BemecTB (MeTabOoaM3M), TPEBpaIlleHUs IHEPruu, OpOKEeHHs, aBTOTPO(HOrO u
reTepoTpoHOro THUIOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio03a, TaMeToreHesa,



aMOpHOTeHe3a, MOCTIMOPHOHAIILHOTO PAa3BUTHUS, PA3MHOKECHHUS, MHIMBHIyaIbHOTO Pa3BUTHS OpraHu3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T€HOB, I'eTEPO31Cca, HICKYCCTBEHHOTO 0TOOPA;

YMEHHUE yCTaHABJIMBATh B3aMMOCBSI3U MEX]y OPraHOUAMU KJIETKU U UX (QYHKIHUSAMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEH M UX (PYHKUHUAMH, MEXKIYy OpraHaMH W CHCTEeMaMH OpraHOB y pPAacTEeHUH,
JKUBOTHBIX M YEIOBEKA M X (DYHKIUSAMHU, MEXKTy CHCTEMaMU OPTaHOB M UX (PYHKIIMSIMH, MEXKIY dTaraMu
oOMeHa BEIIEeCTB, JTallaMHU KIJIETOYHOTO LHKJIA M JKU3HEHHBIX IIMKJIOB OpPraHU3MOB, JSTanamMu
YMOPUOHAIILHOTO PA3BUTHUS, TCHOTUIIOM U ()eHOTUIIOM, (DEHOTUIIOM U (haKTOpaMH Cpebl OOUTAHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC PU3HAKN KUBBIX CHCTEM, B TOM YHCJIE PACTCHHI, )KUBOTHBIX
U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE APIYMEHThI, OHOJIOTUYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JIJIS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUYECKUX TPYIIIL;

YMEHHE peliaTb OHOJOTHYECKHe 3aJaud, BbBISBISATh MPUUYUHHO-CICACTBEHHBIC CBSI3U MEXKAY
UCCIIETyEeMbIMH OHMOJIOTHUYECKUMH MTPOIIECCAMU U SIBICHUSIMH, JIeTIaTh BHIBOJIBI M TIPOTHO3BI HA OCHOBAHHUH
MOJTyYEHHBIX PE3y/IbTaTOB;

YMEHHUE BBITIOJIHATH JIA0OPATOPHBIE W MPaKTHUYECKUE paboThl, COONIOAATh IpaBuiIa Mpu padoTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, IPOBEPATh MX IKCHEPUMEHTAIBHBIMU CPEICTBAMH, (OpMYITHpYs
1eJIb UCCIEeI0OBAaHUS, AaHATM3UPOBATH MOJyYEHHBIE PE3yIbTaThl U I€TIaTh BHIBObI;

YMEHHUE y4acTBOBATh B y4eOHO-HCCIIEAOBATEILCKOM paboTe 10 OMOJIOTHH, SKOJIOTUU U METUIIHE,
npoBOAMMON Ha 0a3ze IMIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJUYHO IMPEACTABIATh TMOJIYYCHHbBIE
pe3yabTaThl HA YICHUYECKUX KOH(DEPEHIUIX;

YMEHHE OILICHUBATh ITHYECKHE ACIEKThl COBPEMEHHBIX HCCIENOBaHHI B oOiactu OWOIOTHH U
MEIUIUHBl (KIIOHWPOBaHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HANpaBICHHOE H3MEHEHHE TeHOMa |
CO3/IaHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHME OCYUIECTBIIATh OCO3HAHHBIN BBIOOp Oyaymied mpodeccrnoHalbHON JeATENbHOCTH B
obnmactTu OHMOJOTUHM, MEIUIMHBI, OWOTEXHOJIOTHMH, BETEPUHAPHUU, CEINBCKOTO XO3SiCTBa, MHILEBOI
NPOMBIIIJICHHOCTH, YTIyOJsITh TMO3HABATEIbHBI WHTEPEC, HANpaBIICHHBIH HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOLIEH mpodeccu M MNPOJOIKEHHE OHOJOTMYEcKOro o0pa3oBaHHsS B OpPraHM3ALUAX
cpenHero npoheccuoHaIbHOTO U BHICIIETO 00pa30BaHuUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHsS yueOHoro mnpenmera «buonorus» B 11 kjaacce JOTKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCT€ W pPOJM OHOJOTUU B CHCTEME ECTECTBEHHBIX HayK, B
(GOpMHPOBAHNN COBPEMEHHOI €CTeCTBEHHO-HAYYHOM KapTHHBI MUPA, B MO3HAHUHM 3aKOHOB NPHPOJBI U
pPELIEHUH HKOJIOTMYECKUX MpOOJIeM YelOoBEeYeCTBa, a TaKKe B PEHIEHHMH BOIPOCOB PALUOHAIBLHOTO
IPUPOIONOIB30BaHUA, U B (POPMHUPOBAHUY IIEHHOCTHOTO OTHOIICHUS K IPUPOJIE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

yYMEHHUE BIAJETh CHCTEMOH OWOJIOTHYECKUX 3HAHUHM, KOTOpas BKIIOYAET ONpEICNCHHUS |
MOHMMAHHE CYIIHOCTH OCHOBOIIOJIAralOUIMX OHOJOTMYECKUX TEPMHUHOB M TOHSATUH (B, SKOCHUCTEMA,
O6uocdepa), Ouonorunyeckue TeopuH (dBoJOLMOHHAS Teopus Y. JlapBuUHA, CHUHTETHYECKash TEOpHs
sBomonnu), yuenus (A. H. CeBeprioBa — o myTsx W HampaslieHusix sBostounu, B.M. Bepuaackoro — o
6uocdepe), 3akoHbI (reHeTndeckoro pasHosecus Jx. Xapau u B. BaitnOepra, 3apoJsIieBoro cxojcTaa
K. M. bapa), mpaBmna (munumyma lO. JIuOuxa, HSKOJOTHYECKOW NHPAMHUIBI SHEPTHH), TUIIOTE3BI
(runotesa «mupa PHK» V. T'unbepra);

YMEHHE BJIa/IeTh OCHOBHBIMU METOJaMH HAayYHOT'O MO3HAHUS, UCIOJIb3YEMBIMU B OMOJIOTHUYECKHUX
UCCIICIOBAaHUSAX KUBBIX OOBEKTOB M IKOCHUCTEM (OMHMCaHUE, M3MEpEHHEe, HAOIIOJeHHE, HKCIEPUMEHT),
crioco0amMHy BBISIBJIIEHUS U OLIEHKHM aHTPOIIOT€HHBIX U3MEHEHHUH B IIPUPOJIE;

YMEHHUE BBIACIATH CYIIECTBEHHbIC MPHU3HAKH: BHUJOB, OMOTEOLIEHO30B, IKOCUCTEM U Ouocdepsl,
CTaOMJIM3HUPYIOLIETO, JABMKYLIETO M Pa3pbIBAIOLIETO €CTECTBEHHOro 0TOOpa, aIoNaTpU4ecKoro Hu
CHUMITaTPUYECKOTO BHJI000pa30BaHMUsl, BIUSHMUS JIBHXKYIIMX CHJI BOJIOLMU HA TeHO(GOH] MOIYJSAIUH,



MPHUCIIOCOOJICHHOCTH OPraHu3MOB K Cpele OOWTaHWs, 4YEPeIOBAHMSI HAIMPABICHUN HBOJIIOIHH,
KpPyroBOpOTa BEUIECTB U IMOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aMMOCBS3M MEXIY MPOIECCAMH 3BOJIONWU, ABIKYIIUMU CHIAMHU
AHTPONOreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX YKOCHCTEM U MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBISTh OTIUYUTEIBHBIC TPU3HAKU KUBBIX CHCTEM, PUCTIOCOOIEHHOCTh BUIOB K Cpe/ie
oOuTaHusi, aOMOTUYECKMX U OHMOTUYECKUX KOMIIOHEHTOB HKOCHCTEM, B3aHMMOCBS3€il OpPraHU3MOB B
cooOmiecTBax, aHTPOIIOTEHHBIX N3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE AapPryMEHThI, OHOJOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOIIMKY JUJIsl JOKa3aTelIbCTBA POACTBA OPTraHW3MOB PAa3HBIX CHCTEMATHYECKUX TPYII, B3aHMOCBS3U
OpraHM3MOB U cpeAbl OOWTaHMs, €IMHCTBA YEJIOBEUECKHUX pac, HEOOXOJUMOCTH COXpaHEHUS
MHOT000pPa3us BUJOB U IKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA,

YMEHHE peuiaTb OHOJOTHYECKHe 3aaud, BbISBISATH MPUUYUHHO-CICACTBEHHBIC CBS3U MEXKIY
UCCJICTyeMbIMU OMOJIOTMYECKUMU TTPOIIECCAMH | SIBJICHUSIMH, JICJIaTh BBIBOJIBI U TPOTHO3BI HA OCHOBAaHUU
MOJTyYEHHBIX PE3y/IbTaTOB;

YMEHHUE BBITIOJIHATH JIA0OPATOPHBIE U MPaKTHUYECKUE pabOThI, COONIIOATh IpaBuiIa Mpu padoTe ¢
y4eOHBIM U JJa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIJIBUTATh THIIOTE3bI, ITPOBEPSATh MX IKCIEPUMEHTAIBHBIMU CPEICTBAMH, (POpMyIHpys
1eJIb UCCIIeIOBAHUS, AHATTU3UPOBATD MOJIyU€HHBIE PE3YJIbTAThl U AENaTh BBIBOJIBL;

YMEHHE y9acTBOBaTh B y4eOHO-HCCIIEIOBATEILCKON padoTe 110 OMOJIOTHH, SKOJIOTUHA U MEIUITUHE,
npoBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, W MYOJUYHO MPEACTaBIATh TMOJYYCHHbIE
pe3yJIbTAThI HA YYEHUYECKUX KOH(DEPCHIIHSIX;

YMEHHE OIICHUBATh TUIIOTE3bl U TEOPHH O TMPOUCXOXKICHUU KU3HH, YEIIOBEKa U YeJIOBEUECKUX pac,
0 MPUYHHAX, ITOCIICJCTBUSAX U CIIOCO0AX MPEIOTBPAIICHUS INI00ATLHBIX U3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccnoHanbHON esSTENbHOCTH B
obnacT OWOJIOTHH, SKOJOTHH, IPUPOJONIOIB30BAHNS, MEIUIIUHBI, OWOTEXHOJOTHUH, TICHXOJIOTHH,
BETEPUHAPUH, CENTLCKOTO X035CTBA, MUIIEBON MPOMBIIINIEHHOCTH, YTIYONIATh MO3HABATEIbHBIA HHTEPEC,
HAIpPaBJICHHBIM HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH NMpodeccuu U MpOoJoKEHHE OMOIOrHYECKOTro
00pa3oBaHMs B OPTaHU3ALUIX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMUS.

TEMATHYECKOE INTAHUPOBAHMUE

Ne  HammeHoBaHue pa3ziesioB u KonuuecTBo vacos DneKkTpoHHbIE (IUPPOBHIE) Of
n/m TEM IIPOrPaMMBI Bcero Konrtponsasle — IIpaktuueckune
paboThI paloThI

1 DBomrorMoHHas OUOJIOTHS 9 1 bubaunorexa IIOK https://m.edsoo

2  Bo3HHUKHOBEHHE U pa3BUTHE 9 0.5 bubmmoreka [{OK https://m.edsoo
YKU3HU Ha 3emiie

3 OpraHu3Mbl ¥ OKpYy’Karomiast 5 1 bubmmoreka [IOK https://m.edsoo
cpena

4 CoobmiectBa u 9 bubmmoreka [{OK https://m.edsoo
9KOJIOTHYECKUE CUCTEMBI

5  TloBropenwue u 0000IICHNE 1 bubnunorexa [IOK https://m.edsoo
3HAHUH

6  UroroBast KOHTPOJIbHAsS 1 1
paborta

OBUIEE KOJIMYECTBO YACOB 34 1 25

1O TTIPOTPAMME

INOYPOYHOE IIJTAHUPOBAHUE


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

No Tema ypoka KonnuectBo yacos Hara DneKTpoHHBIE QP
/1 Bcero Kontponbhbie Ilpaktnueckue H3YICHHA
paboThI paboThI
1 DBomrouus U METOIbI €€ U3yUEHUS 1 bubnmoreka [ITOK http
2 Hcropwus pa3BUTHS IPEACTABICHUM 1 bubmmoreka [ITOK http
00 3BOJIIOLUHT
3 MuxkposBononus 1 bubarorexa LIOK http
4 Tlomynsauus Kak jeMeHTapHast 1 0.5 bubmuoreka LTOK http
€IMHUIIA BUJIA H SBOJTFOIIHH.
JlabGopaTtopHas padora Ne 1
«CpaBHEHHE BUJIOB 10
MOp(}oIOrHuecKkoMy KpUTEPHIO»
5 JIBWKyIIue Cuibl (3J1eMEHTapHbIe 1 bubmmoreka [IOK http
(haKTOPBI) IBOTFOIHH
6 EcrectBeHHBIN 0TOODP 1 ero (OpMBI 1 bub6mmoreka [ITOK http
7  Pe3ynbTaThl 3BOJIOIMH: 1 0.5 bubnuorexa LIOK http
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
Buz000pa3oBanue. JlabopatopHas
pabota Ne 2 «Onucanue
MPHUCIIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCHUTEIILHOTO XapaKTepay»
8 Hanpasnenus u mytu 1 bubmmoreka [IOK http
MaKpO3BOTFOITUN
9 HeoOpaTuMOCTh IBOTIOIIUN 1
10 Wcropust )u3HU HA 3eMJIC U METOIbI 1
e€ U3y4eHus
11 Tunore3sl NPOUCXOXKAEHUS KU3HU HA 1 bubnunorexa LIOK http
3emiie
12 Pa3Butue xu3Hu Ha 3emiue mospaMmu 1 bubnmorexa LIOK http
eproIamMm
13 OcHOBHBIC ATaNbI YBOJIIOIHH 1 0.5 bub6nmoreka [ITOK http
PaCTUTENHHOTO U KUBOTHOTO MUDA.
[IpakTuueckas padbora Ne 1
«3yueHne UCKOMaeMbIX OCTATKOB
pPacTeHHIA U KUBOTHBIX B
KOJUTEKITHSIX
14 CoBpemMeHHas cuctTema 1 bubarorexa [{OK http
OpPTaHHYECKOTO MHpPa
15 DOpoumrouus yenoeka (antpornorenes) 1 bubnunorexa LIOK http
16 [Bwmwxymue cuibl (hakTophl) 1 bubnunorexa LIOK http
aHTpOTIOTeHe3a
17 OcHOBHBIE CTAINH SBOTIOIUN 1
YelioBeKa
18 YenoBeueckue pachl U IPUPOIHBIE 1 bubmmoreka [ITOK http

azarTanuy 4€JI0BCKa


https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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PesepBubIil ypok. O6006111eHHE TTO
TeMe «BO3HHUKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMJIe»

DKoJorus Kak HayKa

Cpenbl OOUTaHUS U SKOJIOTHYECKUE
(hakTophI

AbGuoTtndeckue (HakTopsbI.
JlaboparopHuas pabota Ne 3.
«Mopdonorudeckre 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
oburtanusy. JlaboparopHas padbora Ne
4. «BrnusiHME cBETa HA POCT U
pa3BUTHE YCPEHKOB KOJIEyCay»

buotnueckue GaxTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKHU
nonyssiuu. [Ipaktuueckast padora Ne
2 «[Toacuér mIOTHOCTH MOMYNSIINMA
Pa3HBIX BUJOB PACTCHUID)

Coo0miecTBa OpraHu3MoOB —
OHOLIEHO3

DKOJIOTHYECKUE CHCTEMBI
(3K0CcHCTEMBI)

OcCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI.
DKoJIOTnYecKre TUPaMUJIbI.
CgoiicTBa 3xocucreM. Cykieccust

[IpupoiHBIE S5KOCUCTEMBI
AHTPOIIOT€HHBIE YKOCUCTEMBI

buocdepa — riobanpHas
SKOCHUCTEMA 3eMITH

3aKOHOMEPHOCTH CYLIECTBOBAHMS
ouochepsl

YenoseuecTBO B Onochepe 3emnn

CocyiecTBoBaHNE IPUPOIBI U
4eJI0BEYECTBA

Hrorosas KOHTPOJIbHAA pa60Ta

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

OBA3BATEJIBHBIE YYEFHBIE MATEPUAJIBI JIJIA YIEHUKA:

34
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0.5

2.5

bu6nmoreka [ITOK http

bub6muoreka LTOK http

bubmmoreka [IOK http

bu6mmoreka [ITOK http
bubmmoreka [IOK http

bub6mmoreka [TOK http

bub6mmoreka [TOK http

bubmmoreka [{OK http

bubmmoreka [TOK http

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

> VMK .I10/]] PEJJAKIIUEH [TIOHOMAPEBOH U.H.

METO/IHYECKHUE MATEPUAJIBI JUTA YYUTEIA



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

» Meroandeckne peoMeHAANNHA K HHTEPAKTUBHBIM BUPTYATbHBIM IPAKTHYECKUM U JTA00PATOPHBIM
paboTam 1Mo OMOJIOTHH

» ®enepanbHas 00pa3oBaTenbHast IPOrpaMMa 1o OUOJIOTUH IS CpeIHeH MIKOJbI (0a30BBIN YPOBEHD)

HH®DPOBBIE ObPA3OBATE/IBHBIE PECYPCHI U PECYPCBI CETH HHTEPHET

www.bio.1september.ru — razera «buoaorus»
www.km.ru/education

yueOHbIe MaTepHualibl U clioBapy Ha caiite «Kupumt u Medoanii»
Yuu.py
WWW.bio.nature.ru — Hay4HbIe HOBOCTH OMOJIOTUU
OUIIN OTKpbITHIN OaHK 3aaHUI TS OIIEHKH €CTECTBEHHOHAYYHOM
rpamotHoctH (fipi.ru)
edu.ru
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http://www.bio.1september.ru/
http://www.km.ru/education
http://www.bio.nature.ru/

