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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma kypca 1o Beioopy «IIpakTHKYM MO HUTONIOTHI» Ha YPOBHE CPEIHETO
obmero o00pa3oBaHUS COCTAaBJICHA Ha OCHOBE TpeOOBaHWUN K pe3ysibTaTaM OCBOCHUS
@enepanbHoii  OOpazoBarenbHoii  I[Iporpammbsl  cpemHero  oOmiero  oOpa3oBaHMA,
npeacraBieHHbIx B @I'OC COO, B cooTBeTCTBUHU ¢ (eaepalbHON paboueld mporpaMMon IO
yuebHoMy mpeamery «I[IpakTukyMm MO IIUTOJIOTHW», a TaKKe Ha OCHOBE (enepanbHOi paboueit
HpOTPaMMBbI BOCTTUTAHUSL.

Kypc mo BeIOOpDY «[IpakTHKyM TIO IUTOJOTHH» TpPEIHA3HAYCH I TPOPHUIHHOTO
€CTeCTBEHHOHAYYHOTO KJlacca, a TaKXkKe U1 ydYalluxcs HEnpOQMIbHBIX KIJIACCOB IS
MOJIICpKaHUS M yriryOneHus: 0a30BbIX 3HaHWUN 10 Omosornu. OH MpeaHa3HAYCH IS yYaIuXcs
10 -11 xmacca, enaroux BbIOpaTh OMOJOTHIO Ui JAalbHEUIIEro OOy4YeHHs, a TaKXkKe IS
YYaIUXCcs, MPOSBISIONMX HHTEPEC K OHWOJOTHH, IUTOJNOTHHU. V3ydeHue Kypca TOMOXKET
NPOBEPUTH  II€JIECO00Pa3HOCTh  BBIOOpPA  MPO(ECCHOHATBHON  JEATEIILHOCTH  OYAYIIEero
BBIITYCKHHKA.

Peanuzanus ecrecTBEHHO-HAYYHOM HANpaBJICHHOCTH paboyell mporpaMmbl y4eOHOTO mpenMeTa
«IIpakTUKyM MO IMTOJIOTUM» OCYLIECTBISETCS C MCIIOJIb30BAaHUEM OOOPYIOBAaHUS LIKOJIBHOI'O
KBanTopuyma.

Henu:

e @opMupOBaHWE Yy Yy4YAIIMXCS HAYYHOTO TOHUMAHHS OCOOCHHOCTEH CTPYKTypHOU U
(GYHKIIMOHATBHOW OpTaHU3aIMH KJIETOK U TKaHEH KUBBIX OpraHU3MOB

e VYrayOiieHue U paclIMpeHre 3HaHUI 00 OOIIMX MPUHIMIIAX CTPOSHUS U (YHKIIMOHUPOBAHUS
KJICTKU

3aoauu:

e Tlo3HaKOMHUTH yUYalIMXCs C HICTOPUEN Pa3BUTHUS IUTOJIOTUU

e Pacmuputh 3HaHNS 0 QYHKIIHOHUPOBAHUH KIIETOK KUBBIX OPTaHU3MOB

e JlaTh mpezacTaBiieHHE O 3HAYEHUH [IUTOJIOTUH B HACTOSILEE BPEMSI

e Tl03HAaKOMUTH yUAIIMXCS CO CTPOCHUEM M (PYHKIIMSIMH KIETOUHBIX OPTaHOUIOB

e U3yuuTh 0COOEHHOCTH CTPOEHUS U PYHKIIMOHUPOBAHHUS TKaHEN )KUBBIX OPraHU3MOB

e CdopMupoBarh y ydamuxcsi OOMEOMOIOTHYECKHE TOHATHUS O KJIETOYHOM CTPOCHUH,
B3aMMOCBS3HM CTPOCHUS U QYHKIIUU KIETOYHBIX CTPYKTYP

e 3aKpenuTh HABBIKH PabOThI C MUKPOCKOIIOM, J1a00OpaTOpHEIM 000pyI0BaHUEM

e IloaroroBuTh ydammxcsi K YCHEHNIHOM caadye rocyJAapCTBEHHOW WTOTOBOM aTTECTalMHU IO
Ouosorum.

e IlogoToBUTH yuammxcs K MPOJOJDKEHHIO O0Opa3oBaHUS U CO3HATEIbHOMY BBIOODY
npodeccuu B 001aCTH MEAMIIMHEI, CETLCKOTO X031UCTBA, OMOTEXHOJIOTUH.

DopMBI OpraHu3alumn O6V‘I€HI/I$I

[Ipu u3yyeHun y4eOGHOTO MpeaMeTa MPUMEHSIOTCA KaK TPaJWIHMOHHBIC, TaK U TUCTAHLUOHHBIC
dbopmbl opranuzanuu oOydeHus. JlucTaHIMOHHBIE (OPMBI O0YUEHHUS PEaTM3YIOTCS B OCHOBHOM C
NpUMEHEHHEM  UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX ~ CeTe  MpH  OMOCPEIOBaHHOM
B3aMMOJICHCTBHHU C O0YJAIOIMHCH.

C HCcHonab30BaHUEM AJUCTAHIIMOHHBIX OGpﬁSOB&TGHBHBIX TEXHOJIOTUH MOTYT OPraHHU30BbLIBATHCSA
TaKWe BHIBI yUEOHOH NEATETBHOCTH, KaK: — YPOKH; — JICKIIMW; — OHJIAWH-KOHCYJbTAIlH, —
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MPAaKTUYECKHE 3aHATHS, — J1a0opaToOpHble pabOThl; — KOHTPOJIbHbIE PaOOTHI; — CAaMOCTOSTEIIbHBIC
paboThl; - MPAKTHKYMBbl; - TPEHHPOBOYHBIC YIPAXHEHHS C HCIOIb30BaHHEM O0pa30BaTENbHBIX
1aT$hopM; - OHJIANH-TIPOCKTHI;

IInanupyeMble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 Kypca

JIn4HOCTHBIE pe3y/bTaThl B cepe OTHOLIEHUA 00yyaromuxcs K cede, K CBOeMy 310POBbIO,
K IO3HAHUIO cels:

OpHUCHTalUA 06y‘-IaIOH_[I/IXCSI Ha DOCTHXKXCHUC JIMYHOTO CHACThs, pC€ain3allui0 ITO3UTUBHBIX
YKU3HEHHBIX MEPCIIEKTUB, MHUIIMATUBHOCTb, KPEaTUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTDH K
JIMYHOCTHOMY CaMOOIIPCACIICHHUIO, CHOCOGHOCTB CTaBUTHb LCJIN U CTPOUTH KHU3HCHHBIC
IUIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH OOYHYaIOIIMXCS K CAMOPAa3BUTHUIO M CAMOBOCIHMTAHUIO B
COOTBETCTBUU C OOIICUETIOBEUSCKUMHU IICHHOCTSIMU H HAcalaMd TPaKIAHCKOTO
oOmecTBa, MOTPEOHOCTH B (PH3NYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATHSIX CIIOPTHBHO-
03JI0POBUTEIBHON IEATEIBHOCTBIO;

NpPUHITHE W peanu3aius IIeHHOCTeH 370poBoro u Oe3omacHOro oOpasza >KHU3HH,
OepexHOoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DU3HUECKOMY
U TICHXOJIOTHYECKOMY 3JI0POBBIO;

HENPUSITHE BPEAHBIX MIPUBBIYEK: KYPEHUSI, yIOTPEOICHHS alIKOT0JIsl, HAPKOTHKOB.

JInuHocTHBIE pe3yibTaThl B cepe oTHOmeHUI odyyarmmuxca Kk Poccunm kak k Poamue
(OteuecTBYy):

pOoCCcHiiCKasi MIECHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON WICHTUYHOCTU B
MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapoaa © cyas0e Poccuum, mnaTpuoTH3M, TOTOBHOCTh K CIY>KEHUIO
OrteuecTBy, €ro 3aIuTe;

yBa)XKEHHE K CBOEMY HapoAy, YyBCTBO OTBETCTBEHHOCTH mepen PomuHol, ropmoctu 3a
CBOI Kpai, cBOIO PoanHy, MpoIIJIOe U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccun.

JINYHOCTHBIE pe3yJabTaThl B cepe OTHOLIEHUI 00y4alOIINXCS K 3aKOHY, FOCYAapPCTBY M K
rPakIaHCKOMY 001ECTBY:

IPaXIaHCTBEHHOCTb, TpaXKIAHCKas TMO3MIMS AaKTUBHOTO M OTBETCTBEHHOI'O 4YJIEHA
POCCHIACKOTO O0IIeCTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYIIMOHHBIC MpaBa U O0S3aHHOCTH,
YBaXKAIOIIET0 3aKOH M MPaBOMOPSAOK, OCO3HAHHO MPUHHUMAIOIIETO TPaJAWLUOHHbBIE
HAI[MOHAJIbHBIC M 00IEYeIOBEYeCKIEe T'YMaHUCTUIECKIE U JIEMOKpPAaTHUECKHE IIEHHOCTH,
TFOTOBOTO K YYaCTHIO B OOILIECTBEHHOM KU3HU;

MpU3HAHUE HEOTUYKJIaeMOCTH OCHOBHBIX TMpaB U CBOOOJ YelOBeKa, KOTOphIE
MPUHAUICKAT KKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX
mpaB U cBoOoja 0e3 HapylIieHHs] TIpaB W CBOOOJ NPYTHUX JIHIl, TOTOBHOCTh OTCTaMBaTh
coOCTBEHHBIC TIpaBa U CBOOOJBI YEIOBEKA W TPpakIaHWHA COTJIACHO OOIIETPU3HAHHBIM
IOPUHLKAIIAM ¥ HOPMaM MEXAYHapoIHOro MpaBa U B COOTBETCTBUM ¢ KoHcTHTylmein
Poccuiickoit denepanuu, npaBoBasi U MOJUTUYECKAI TPAMOTHOCTb;

MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO pa3BUTHS HayKd W
00IIeCTBEHHON MPAaKTUKH, OCHOBAHHOE Ha JHAJIOre KYJbTYp, a TAKKe Pa3IUYHBIX OopM
OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHKE CBOETO MECTA B MOJIUKYIBTYPHOM MUPE;

JIMYHOCTHBIE pe3yJibTaThl B c(pepe OTHOLIEHUH 00YYaAIOIIUXCH C OKPY/KAIMIUMHM JIIOAbMHU:

HpPAaBCTBCHHOC CO3HAHHME HW IIOBCACHHEC Ha OCHOBC YCBOCHHUA O6I.H€‘ICJ'IOBCLICCKI/IX
HGHHOCTeﬁ, TOJICPAHTHOT'O CO3HAHUA U MMOBCACHUS B IMOJIMKYJIBTYPHOM MHUPEC, TOTOBHOCTH
M CIIOCOOHOCTH BECTHU Auaior ¢ ApyruMu JrOAbMHU, JOCTUTAaTh B HEM B3aMMOIIOHUMAaHUA,
HaXOoaUuThb O6HII/I€ e U COTPYAHUYATE AJId UX DOCTHUIKCHUSA,



® [pUHATHE  TYMAHUCTHUECKUX  I[IEHHOCTEH,  OCO3HAHHOE,  YBaXHUTEIbHOE U
N00posKenaTeIbHOEe OTHOILICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHIO;

® CIIOCOOHOCTDH K CONEPENKHUBAHUIO U (HOPMUPOBAHHE ITO3UTHUBHOTO OTHOUICHHUS K JIIOJSIM, B
TOM YHCJIE€ K JHIAM C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbSl M HHBAIHUJAM;
OepekHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3HYecKOMy W
MICUXOJIOTHYECKOMY 3I0pPOBBIO IPYTHX JIIO/ICH, YMEHHUE OKa3bIBaTh MEPBYIO TOMOIIIb;

e (dopMUpOBaHHE BBIPRKCHHONH B TOBEICHWH HPABCTBEHHOW MO3MIIMH, B TOM 4YHCIIE
CHOCOOHOCTH K CO3HATEIILHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHHS W MOBEICHHS
Ha OCHOBE YCBOEHHS OOIIEUeIOBEYECKUX IIEHHOCTEW M HPABCTBEHHBIX YYBCTB (UECTH,
JI0JITa, CIIPABENIMBOCTH, MUJIOCEPIUS U APYKEITIOOUS);

® pa3BUTHE KOMIIETEHIMM COTPYJHUYECTBA CO CBEPCTHUKAMM, JE€TBMHU MJIIAJLIErO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTEeNbHOM, OOIIECTBEHHO TMOJIE3HOM, Yy4eOHO-
UCCJIEIOBATENbCKOM, IPOEKTHON U IPYTUX BUJAX JEATEIBHOCTH.

JInuyHOoCTHBIE pe3ybTaThl B c(epe OTHOLIEHHH 00y4alOIIHMXCH K OKPY:KaleMy MHPY,
sKMBOJ IPUPOJE, XYA0KECTBEHHOH KYJIbTYype:

® MHUPOBO33pEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YpPOBHIO pPa3BUTUS  HAYKH,
3HAYUMOCTH HAyKHd, TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOPUYECTBY, BIAJICHUE
JOCTOBEPHON HH(pOpMAIMeld O TEepPEIOBBIX TOCTHKEHUSX M OTKPBITUAX MHUPOBOW M
OTEUYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHUIX 00 YCTPOWCTBE MUpa U
o0111eCTBa;

® TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM YHCIIE CaMOOOpa30BaHHWIO, Ha
NPOTSDKEHUM BCEW KU3HH; CO3HATENIbHOE OTHOIIEHHE K HEMPEPHIBHOMY O0Opa30BaHMIO
KaK yCJIOBHIO YCIICITHOM Mpo(eCCHOHATBLHON M O0IIIECTBEHHOH JACSATEIHHOCTH;

® DKOJIOTUYECKash KyJbTypa, OepexHOe OTHOLIEHUS K POJHOW 3emiie, NPUPOIHBIM
O6orarctBam Poccum u MHUpa; TMOHMMAaHUE BIUSHHUA COLMAIBHO-IKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHME MPHUPOJHONM M COLMAIBHOW Cpelbl, OTBETCTBEHHOCTHb 3a
COCTOSTHUE MPUPOJHBIX PECYPCOB; YMEHHS U HABBIKU Pa3yMHOI'O IPHUPOJIONOIb30BaHUS,
HETepIIMMOe OTHOLICHHE K JEeHCTBUSM, MPUHOCSIIUM Bpea HKOJIOTHH; MPHOOpeTeHue
OIIbITa 3KOJIOT0-HAIIPABIIEHHOM NEATEIBHOCTH;

® DOSCTETMYECKOE OTHOLICHHA K MHpPY, TOTOBHOCTh K 3CTETHUYECKOMY OOYCTpOMCTBY
cOOCTBEHHOTO OBITA.

JInuHoCcTHBIE pe3yibTaThl B cepe (PU3NUECKOro, NCHXOTOTHYECKOro, COLUATLHOIO U
aKaJIeMU4ecKoro 0J1arono/y4usi 00y4aromuxcs:

e ¢usnueckoe, SMOILIMOHAIBHO-TICUXOJIOTUYECKOE, coLMaJIbHOE Onarormnoiyune
oOydJalmuxcsi B JKU3HM 00pa3oBaTEIbHOW OpraHu3allvd, OIIYIIEHHWE JI€TbMU
0€30MacHOCTH M TICUXOJIOTHYECKOTo KoMpopTa, HHPOPMAITMOHHON O€30MTaCHOCTH.

MeTtanpeaMeTHble  pe3yJbTaTbl OCBOCHHS OCHOBHOM  00pa3oBaTelbHON  MPOrpaMMbl
MIPEACTABICHBI TPEMS TPyITIaMy YHUBEPCANBHBIX yueOHbIX neiicteuid (Y'Y I).

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUS

BbInyCKHUK HAYYHTCH:

® CaMOCTOSITENIbHO OMNpeAeNsATh LIeNH, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO3KHO OIPENEIUTb, YTO 1I€JIb JOCTUTHYTA;

® OILICHUBATh BO3MOJKHBIE TIOCIIEACTBUS JOCTH)KEHUS TIOCTABJICHHON 1IENU B JAESITEIBbHOCTH,
COOCTBEHHOM >KM3HM U KU3HU OKPYXKAIOUIMX JIFOJICH, OCHOBBIBAACh HAa COOOPAKEHUSIX
ATUKHU U MOpaJIu;

® CTaBUTHh W (POPMYITUPOBATH COOCTBEHHBIC 33aJla4Ml B 00pPa30BaTEIHHOU ACATCILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

® OIICHUBAaTh pECypchl, B TOM 4YHCIE BpeMs U JpYrue HeMaTepuajbHbIe PECYPCHI,
HE0OXO0UMbIE JJI JOCTUKEHHSI TIOCTABJICHHOM LIeTH;

4



e BpIOMpaTh MYyTh JOCTIKEHHUS LENH, IJIaHUPOBaTh pELIEHUE IIOCTAaBICHHBIX 3ajad,
ONTUMU3UPYS MaTepUaIbHbIE U HEMaTepUaAIbHBIC 3aTPATHI;
e OpraHu3oBbIBaTh 3()(PEKTUBHBIA MMOMCK PECypcoB, HEOOXOAUMBIX IS JOCTHXKCHHS
MOCTaBJICHHOM LIeJIH;
® CONOCTABJIATH MOJYYEHHBIH pe3yJbTaT ACSITENbHOCTU C MOCTABICHHOW 3apaHee LEINbIO.
Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE e CTBUS
BbinyCKHUK HAy4YUTCH:
® JCKaTh U HaXOJIUTh 0000IIEHHBIE CIIOCOOBI PelIeHus 3a/1a4, B TOM YHCIIe, OCYIIECTBISATh
pa3BepHYTHI HH(POPMAIIMOHHBIM MMOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (Y4cOHBIC U
MO3HABATENIbHBIC) 3a/1a4H;
® KPUTHYECKH OIICHHBATh M HHTEPIPETUPOBATH HWHPOPMAIUIO C PA3HBIX TMO3HIIHMA,
pacno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHS B HH()OPMALIMOHHBIX HCTOUHUKAX;
® WCIOJNb30BAaTh PA3IUYHBIE MOJEIbHO-CXEMATHYECKHE CPEACTBA [UISl TPEACTaBICHUS
CYLIECTBEHHBIX CBSI3¢M W OTHOILICHWH, a TaKXe IMPOTUBOPEUYUN, BBISBICHHBIX B
MH(GOPMALIMOHHBIX HCTOYHUKAX;
® HaxOJWUTh M NPHUBOJUTH KPUTHYECKHE APTYMEHTHI B OTHOIIEHUU JCHCTBUN U CYKICHUHN
JIPYroro; CIIOKOMHO U Pa3yMHO OTHOCUTHCS K KPUTHUYECKUM 3aMEUaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYKJIEHHUSI, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;
® BBIXOJUTH 32 PAMKH Y4eOHOIro NMpeAMETa U OCYIIECTBIATH IIeJICHANPABICHHBIM MOUCK
BO3MOXKHOCTEH [UIsl MIMPOKOTO MEPEeHOCca CPEJICTB U CIIOCOOOB ACHCTBHS,
e BBICTpaMBaATh MHAMBHIyAbHYIO0 00pa30BaTEbHYIO TPACKTOPHIO, YIUTHIBAs OTPaHUYCHUS
CO CTOPOHBI APYIMX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHUS;
® MEHATh U YJAEPKUBATh PA3HbIEC MO3UIMU B IO3HABATEIHON JAEATEIBHOCTH.
KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA
BbinyCKHUK HAy4YuTCH:
® OCYILIECTBIIATH JIEJIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TAK U CO B3POCIBIMU
(kak BHYTpU OOpa3oBaTeIbHON OpraHM3allid, TaK W 3a €€ Mpeaeramu), Moadupath
MapTHEPOB AJISl JIEJOBOM KOMMYHHKAIIMM HCXOJIS M3 COOOpaxeHHH pe3yJIbTaTUBHOCTH
B3aWMO/ICVCTBUS, a HE JINYHBIX CUMIIATUI;
® TIpHU OCYIICCTBICHHHM TPYMIIOBOM pPabOTHl OBITh KaK PYKOBOJMUTEICM, TaK W UYJICHOM
KOMaHJIbl B Pa3HbIX poJiiX (TeHepaTrop HJeW, KPUTHUK, UCTIOJHUTEb, BBICTYIAIOIIHM,
9KCTEPT U T.1.);
® KOOPAMHHMPOBATb M BBHIMOJHATH PabOTy B YCJIOBHUAX pPEAlbHOTO, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
® pPa3BEpHYTO, JOTUYHO M TOYHO WU3JaraTh CBOI TOYKY 3pEHHUs C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;
® pacrno3HaBaTh KOH(JIMKTOTEHHBbIE CUTYallUM W MpPENOTBpaliaTb KOHQIUKTHI A0 UX
aKTUBHOM (ha3bl, BRICTPAUBATh JEJIOBYIO U 00pa30oBaTEIbHYI0 KOMMYHHKAIIUIO, n30eras
JUYHOCTHBIX OLIEHOYHBIX CYKJICHUU.
IIpeaMeTHbBIE pe3yJbTAThI
BrinmyckHUK Hay4YuTCS:
—  OIEHUBATH POJIb OMOJOTUYECKUX OTKPBITUNM U COBPEMEHHBIX MCCIICIOBAHUN B Pa3BUTUU
HayKH U B IPAKTUYECKOU NESATEIBbHOCTH JIIOICH;
—  OIIGHUBATh poJib Ouosiornu B (HOPMHPOBAHHH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA,
IIPOrHO3UPOBATH NMEPCIEKTUBBI Pa3BUTHS OMOJIOTHY;
—  yCTaHaBIMBATh U XapaKTEPHU30BATh CBS3b OCHOBOMOJIATAIOIINX OMOIOTUYECKUX TOHATUN
(keTKa, opraHu3M, BUJ, dKOCHCTeMa, OrMocdepa) ¢ OCHOBOMOJATAIONIUMU TMOHITHSIMHU JPYTHX
€CTECTBEHHBIX HAYK;



—  TPOBOAUTH Y4eOHO-HCCIENOBATENBCKYIO JAESITENbHOCTh 10 OWOJIOTHUHU: BBIABUTATH
TUTIOTE3bI, TJIAHUPOBATh paboTy, OTOMpaTh M MPEeoOpPa30BBIBATH HEOOXOIUMYIO HMH(}OpMaIIIO,
MPOBOJIUTh SKCIEPUMEHTBI, WHTEPHPETUPOBATH PE3YJbTaThl, JAENaThb BBIBOJbI HAa OCHOBE
MOJTyYEHHBIX Pe3yJIbTaTOB;

— BBUIBISATH W OOOCHOBBIBATH CYIICCTBEHHBIE OCOOCHHOCTH KIETOYHOTO YPOBHS
OpraHHU3aIUH KU3HH;

—  yCTaHaBIUBATh CBS3b CTPOCHHS M (YHKIMI OCHOBHBIX OMOJOTHYECKHX MaKpOMOJEKYII,
UX POJIb B Ipolieccax KJIETOYHOr0 METaboIn3Ma;

— pemaTh 3aJaud Ha omnpejerneHue mnocieaoBarenbHoctu HykineotuaoB JHK u nuPHK
(MPHK), antukomonoB TPHK, mocienoBarenbHOCTH aMUHOKHCIIOT B MOJIEKYJIe OelKa, MPUMEHSIS
3HaHUS O PEAKIUAX MATPUUHOIO CUHTE3a, TEHETUYECKOM KOJ1e, aHTUIIAPAJIETbHOCTH, PUHIIUIIE
KOMIUIEMEHTapHOCTH;

— JenaTh BBIBOABI 00 HW3MEHEHHUSAX, KOTOpBIC MPOU3OMAYT B TMpOIEccax MATPUYHOTO
CHHTE3a B Cllyyae U3MEHEHUS Mocae0BaTeIbHOCTH HyKIeoTu10B JIHK;

— cpaBHHBaTh (Da3bl JENEHUS KICTKH;, peIiaTh 3aJayd Ha OIpeIelicHHEe W CpPaBHEHUE
KOJMYEeCTBa TreHeTndeckoro marepuana (xpomocom u JIHK) B KieTkax MHOTOKJIETOYHBIX
OpPTaHU3MOB B Pa3HbIX (ha3ax KIETOYHOTO I[UKIIA;

—  BBIIBJISITH CYUIECTBEHHbIE NpPHU3HAKU CTPOEHUS KIETOK OpPraHM3MOB pa3HBIX IapCTB
JKUBOW TIPUPOJBI, YCTAHABIMBATh B3aWMOCBSI3b CTPOCHHUS M (YHKIUH YacTel W OpPTraHOUIOB
KJICTKU;

— 00OCHOBBIBATh B3aWMOCBSI3b IIACTHYECKOTO M YHEPTETHYECKOrOo OOMEHOB; CpPaBHHBATH
MPOLECCHl MIACTHUECKOTO W JHEPreTHUYEeCKOro OOMEHOB, MPOUCXOISIIMX B KIETKAX MKUBBIX
OpraHU3MOB;

—  OIpeAessATh KOJIUYECTBO XPOMOCOM B KJIETKaX PACTEHUH OCHOBHBIX OTJEJIOB Ha pa3HbIX
ATanax >KU3HEHHOTO IUKJIA;

—  pemaTh TCHETHYECKHUE 33/1a4d Ha TUTHOPUIHOE CKPEIIMBAaHKE, CLETNIEHHOE (B TOM YHCIIe
CIEIUIGHHOE C TI0JIOM) HAcleOBaHWE, AHATU3UPYIOLIEe CKPEUIUBAHUE, MPUMEHsS 3aKOHbBI
HACJICJACTBEHHOCTH M 3aKOHOMEPHOCTHU CLETJIEHHOTO HACJICI0OBAHMS;

—  packpbIBaTh MIPUYUHBI HACJIEICTBEHHBIX 3a00NIeBaHUH, apryMeHTHPOBATh
HEO0OXOAMMOCTh MEp MPEAYNPEKACHUS TAKUX 3a00JICBaHUH;

—  CpaBHHBATh pa3HbIe CIIOCOOBI PA3MHOKEHUSI OPTaHU3MOB;

—  XapaKTepU30BaTh OCHOBHBIC 3TAIBl OHTOTEHE3a OPTaHU3MOB;

—  BBIIBJISTh NPUYUHBI U CYIIECTBEHHBbIC MPHU3HAKKM MOIU(PUKANMOHHOW M MYTAallMOHHOU
W3MEHYMBOCTH; OOOCHOBBIBATH POJIb H3MEHUYNBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOpE;

— O0OOCHOBBIBaTh 3HAYEHHE PA3HBIX METOJOB CEJIEKIIMH B CO3JaHUU COPTOB PACTECHHIA,
MOPOJI )KUBOTHBIX M IITAMMOB MHUKPOOPTAaHU3MOB;

— OOOCHOBBIBATH NPUYUHBI HW3MEHSIEMOCTH M MHOrooOpa3us BHIOB, MPUMEHSA
CHHTETHUYECKYIO TEOPHIO IBOJIIOIUH;

—  XapakTepHu30BaTh MOMYJSIHUI0 KaK EIWHUILy SBOJIOIHMH, BUJ KaK CHUCTEMaTHUECKYIO
KaTETOPHIO U KaK pe3yJIbTaT HBOJIIOINY;

—  yCTaHaBIHUBAaTh CBS3b CTPYKTYPHI H CBOWCTB IKOCHCTEMBI;

—  COCTaBJSITh CXEMBbI TIEPEHOCA BEHIECTB M SHEPIMH B JIKOCHUCTEME (CETH TUTaHUA),
MPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHHsI (PAKTOPOB CPEbI;

—  apryMEHTHPOBATh COOCTBEHHYIO MO3ZUIIMIO TTO OTHOIICHHUIO K KOJIOTHYECKUM MpodIeMam
Y TIOBEJICHUIO B IPUPOJIHOM cpejie;

— 00OCHOBBIBATh HEOOXOJAMMOCTh YCTOWMYMBOTO Pa3BUTHS KaK YCIOBUS COXpaHCHUS
ouochepsr;

— OIEHUBATh MPAKTUUECKOE U HSTUYECKOE 3HAUYEHHWE COBPEMEHHBIX WCCIICIOBAHUN B
OHMOJIOTUH, METUITHE, SKOJIOTHH, OMOTEXHOJIOTHH; 000CHOBBIBATH COOCTBEHHYIO OLICHKY;



—  BBIBJSITH B TEKCTE OMOJIOTMYECKOTO COAEp)KaHUS MpoOIeMy M apryMEHTUPOBAHHO ee
OOBSACHATH;

—  TPeACTaBIIATH OMOJIOTHYECKYIO0 HH(POPMAIIHMIO B BUJIE TEKCTA, TAOIUIIBI, CXEMBI, TpaduKa,
JMarpaMMbl U JIeNaTh BBIBOJBI Ha OCHOBAHUM IPEACTaBICHHBIX JAaHHBIX; MPEOOpa3OBHIBATH
rpaduk, TabIuIy, AMarpaMMy, CXeMy B TEKCT OMOJIOTHYECKOTO CO/IePIKaHUSL.

BhITyCKHUK TTOTyYUT BO3MOKHOCTh HAYIHTHCS:

—  0p2aHU308b18aMb U NPOBOOUMb UHOUBUOYATLHYIO UCCIE008AMENLCKYIO 0esIMeNbHOCHb HO
buonocuu  (unu  paspabamviéamsv — UHOUBUOYALLHBIL — NPOEKM):  8blOGUSANL  CUNOME3b,
nianuposams  pabomy, omobupamv U npPeodPaA30evIEAMb  HE0OX0OUMYIO  UHGDOpMayuo,
nPOBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPO8ams pe3yibmamyl, 0elamsb ble00bl HA OCHOBE
NOJYYEHHBIX Pe3YIbmamos, npedCcmasiams NPOOYKM C80UX UCCIe008AHULL,

—  NPOZHO3UPOBAMb NOCIEOCMEUS COOCMBEHHBIX UCCAECO08AHULL C YYUEMOM IMUYECKUX HOPM
U IKOI02UYECKUX MPebOBaHUL;

—  GbloensIMb CywecmeeHnblie 0COOEHHOCU HCUSHEHHBIX YUKI08 npedcmagumerieli pasHulxX
0mMOen08 pacmeHuil U MUnos8 HCUBOMHbBIX, U300PAANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  aHaIU3UPOBAMd U UCNONL306AMb 6 PeUeHUU Y4eOHbIX U UCCIe008aAMenbCKux 3a0au
UHGOpMayUIO 0 COBPEMEHHBIX UCCIE008AHUAX 8 OUON02UU, MeOUYUHE U IKOLOSUU;

—  apesymenmuposamo HeoOxX00uMocms cunmesa ecmecmeeHHO-HaAYUHO20 u
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOXY UHDOPMAYUOHHOU YUSUTUIAYUU,

—  UCnonv3oeamsv npuobpemeHHvie KOMNEMeHYuu 6 MNPaAKmuieckou OesamenbHOCmu U
NOBCEOHEBHOU  JHCU3HU Ol  NPUOOpemeHUs Onvlma OesmelbHOCMUY, Nnpeouecmsyujel
npogheccuoHanbHol, 8 0CHO8e KOMOPOU JIeHCUm OUON02UA KAK YueOHblll npedmen.

Coaepxanue yueOHOro Kypca
Beenenue
Metonel n3ydenus kietkd. LluTonorus- Hayka o KieTKe. 3Ha4CHHME LIUTOJOTMU B HACTOSILEE
Bpems. Mcropus nzydenus nutosorud. Mukpockon. Mlcropust OTKpBITHS MUKPOCKOIIA.
OTtpaboTKa HaBBIKOB PaOOTHI ¢ MUKPOCKOIIOM.
Crpoenne 1 (pU3M0JIOTHA KIETKH.
[Tna3matudeckas MeMOpaHa KIETKH.
KunkocTHo-KpUCTaUIMUECKass MOJeNb KJIeToOyHOM MeMOpanbl. CBoiicTBa M (pyHKUIUHU
IUIa3MaTu4eckoil MemOpanbl. CTpyKTypHash oOpraHu3alus IUIa3MaTHYECKOW MeMOpaHBI.
Tpancmopt BemecTB uepe3 meMOpany: auddysus, ocMoc, SHIOUUTO3 U IK3OIMHUTO3, AKTUBHBIN
Tpancnopt. MckyccTBeHHas «kierouka Tpay6e». [Inasmonus u aeniazmomnus.
Krnerounas crenka pactenuil. lluronanasma u e€ opranouasl. OcoOOEHHOCTH CTPOEHHUS KIIETOK
9YKapHOT (Ha IpUMEpe pacTUTENbHOM KieTku). MemOpaHHble M HEMEMOpaHHbIE OpPraHOMJIbI
KJIETKU. MeTroabl HM3yueHusi CTpOeHHs U (DU3HOJIOTHMHM pacTUTENbHOM KieTku. KietouHoe
CTPOCHHE pAaCTUTENBbHON KieTKu. Ilmactupsl. XVWMHAYECKHE W ONTHYECKHE CBOMCTBA
(OTOCHHTETHYECKMX NHUIMEHTOB, QuiyopecteHnus xuopodwmmuia. IlodydeHne BBITSKKA
xynopoduiuia. Pasnenenune murmenrtoB  (nmo Kpaycy). Pa3geneHue NUrMEHTOB METOIOM
OymakHO# xpomarorpaduu. OOHapyx)eHHe nporecca GOTOCHHTE3A.
OHjoIUIa3MaTU4ecKas ceTb, KoMIiekc ['onbmpku, mMutoxoHapuu. KiierouHoe apixanue (Ha
IpUMepe pacTUTENbHOM KieTkH). OnpeneneHre akTHBHOCTH JIbIXaTeNIbHBIX (DEPMEHTOB.
VYceTpuuHBIN annapaTr MOKPOBHOM TKaHW pacTeHuMi. Bopguslil pexum pactenuil. Onpenenenue
MHTEHCUBHOCTHU TPAaHCIUPALINH.
Crpoenue n (pyHKIIMOHHPOBAHUE KJIETOK MOKPOBHOM TKaHM pacTeHUil. MuHepanbHOE NMUTaHHUE
pacTeHuM.
Crpoenre U (pyHKIMOHUPOBAHUE KIETOYHOIO siipa. XpomatuH. SAapsimko. YKW3HEHHBIN IMKII
kieTok. Penponykius kinerok. HabOmoneHne Muto3a B KJI€TKaxX pacTeHUH.
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CrtpoeHue TpubHON KIETKH (Ha MpUMepe TUIECHEBBIX TPHUOOB).
Paz6op 3aganuii EI'D o 6uonoruu: 610k «L{utomorus.
XUMHYeCKHIl COCTAB, CTPOCHHUE H KU3HEAeATeIbHOCTh KJIETKH.

Opranudeckre MoJieKynbl. buonmonmumepbl — Oenku; CTPYKTypHasi OpraHu3anus
(mepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTYPHASI OPTaHU3AIMS MOJIEKYJ OenKa
U XUMHMYECKHE CBs3M, HX yraepkuparomue). CBoiicTBa O€NKOB: BOJOPAaCTBOPUMOCTD,
TEPMOJIaOUIBLHOCTh, TIOBEPXHOCTHBIN 3aps U JAp.; neHaTyparus (oOpatumasi U HeoOpaTumasi),
peHaTypanusi — OHOJOTMYECKHM CMBICI W TpakTHYeckoe 3HaueHue. DYHKIMH OENKOBBIX
MoJieKkyn. bruonormdeckme karamu3zaTopbl — O€NKH, WX Kiaccu(UKalus, CBONCTBA W POJb B
obecrneyeHunH mpoueccoB xusHeneareabHoctu. JJHK — Monekysbl HacieIcTBEHHOCTH; UCTOPUS
U3Yy4YeHUs. YPOBHU CTPYKTYPHOUM OpraHU3aluu; CTPYKTypa NOJUHYKICOTHAHBIX IENeH, IPaBUIIO
KoMIuieMeHTapHocTH  (mpaBwino  Yapradda), naBoitHas crupans (Yorcon wu  Kpuk);
ouonornueckas posnb JIHK; renetnyeckuii kop, cBorictBa koja. Penymukanus JIHK, nepemada
HACJEACTBEHHON WH(pOpMaMK W3 TOKOJeHUs B ToKoseHus. llepemada HaclienCTBEHHOU
uHbopMalu w3 sapa B uurToriasMmy; TpaHckpumnmwms, PHK, crtpykrtypa u ¢dyskuun.
Nudopmanmonnsie (MaTpu4HbIC), TPaHCIOPTHBIC, pubocomanbHbie W perymsTopHbie PHK.
«Mansie» MOJEKyIbl U WX POJIb B OOMEHHBIX mporeccax. Peanmuzaius HaclieJICTBEHHOU
nHpopmanuu. bUoNMOrHYecKuid CMBICT OCNKOB B KJETKE. TpaHCKpHUMIHUS, €€ OWOJIOTHYeCKUN
CMBICJI U 3HaUeHHe. TpaHCHsAIus, €€ CYIIHOCTh U MEXaHU3M.

[lepenaua wHacnenacTBeHHOW WHGOPMAIMM B Py KIETOYHBIX TOKOJEHUHA —
pa3MHOXXEHHE KIETOK. MUTOTHYECKUH IHMKI: MHTepda3za — MEepHoj MOATOTOBKH KIETKH K
nenenuto, penymmkanus JIHK; muto3, $a3el MuUTOTHYECKOTO ACNeHHMs M TpeoOpa3oBaHHE
xpoMocoM B HuX. (MexaHuU3M 00pa3oBaHHsS BEPETCHA NEJCHHS W PACXOXKICHHUE JTOYECPHUX
xpoMocoM B aHadaze). buomormueckuii 3HaueHne MuTo3a (Oecmosioe pa3MHOXKEHHE, POCT,
BOCTIOJTHEHHE KJIETOYHBIX TOTEPh B (PU3MOJIIOTUYECKUX U MATOJOTHYECKUX yCIOBUsX). [loHATHE
0 pere”Hepanuu. HapylieHne HHTEHCUBHOCTH KJIETOYHOTO Pa3sMHOXEHHS M 3a0ojeBaHue
YyeloBeKa M JKUBOTHBIX. llepuonbl oOpa3oBaHMsI TOJOBBIX KJIETOK: Pa3MHOXKEHHE H POCT.
[Tepuoast co3peBanmsi — Meio3. Dtambl Mmeios3a. [lpolecchl KOHBIOTAlMM W KPOCCEHTOBEpa.
buonorudeckoe 3HadeHre U OMOJIOTHUECKHI CMBICT Meiio3a.

MeTa00au3M.
OOMeH BeIecTB W TpEBpallcHUE PHEPTUU B KIETKE — OCHOBAa BCEX IPOSBIICHHE €€
JKU3HEIEATEIILHOCTH. Karanurnueckux XapakTep peakuuit oOMeHa BEILIECTB.

KomnapTMmenTanuzaius mpoueccoB MeTabonn3mMa 1 JoKaIu3amus crerepuieckiux GepMeHToB B
MeMOpaHax ONpEACNCHHBIX KJIETOYHBIX CTPYKTYp. ODHEpPreTH4ecKuid OOMEH; CTPyKTypa H
byakun AT®. Dtansl sHepreTudeckoro oomeHa. [loaroToBUTENbHBINA 3Tam, POJdb JH30COM,
HernoyiHoe (0ecKuciIopoHoe) pacuieruienne. [loHoe KUCIOpOJHOE OKHUCIICHHE; JIOKOJIM3AIUs
MPOIECCOB B MHUTOXOHApUAX. COmpspKeHHE pacHIeTyieHHe TIIIOKO3bl B KIIETKE C pacmaJoM U
cuate3oM AT®. dotocuHTe3; cBeToBass Ga3za U 0COOCHHOCTH OPTraHWU3AlNU TUJIAKOWJIOB T'PaH,
JHEpreTUYeckas IeHHOCTh. TemHoBas (a3a (oTOCHHTE3a, MPOIECCHl, B HEHl MpOTEKalollue,
UCTIONIb30BaHUE HSHEPrud. 3HaYeHHE (POTOCHHTE3a, KOCMHYECKas POJb pPAacTCHHUH. 3HAYCHHE
dboTocuHTE3a U IMyTH €T0 MPOTyKTUBHOCTH.

Pa3mHoOKeHNe U pa3BUTHE.

CrocoObl  pa3MHOKEHHUSI y pacTeHud u >KUBOTHBIX. [lapteHorene3. OHTOreHes.
OMmOpuoHanbHOe  pa3BuTHe. (OCHOBHBIE  3aKOHOMEPHOCTH  JpoOJieHHs;  0Opa3oBaHUE
OJIHOCIIOIHOTO  3apojbllia-  Omactynbl. [acTpynsuus; 3aKOHOMEPHOCTH  0Opa3oBaHUs
JIBYXCIIOMHOTO  3apOJBIMIA-TaCTPYJIbl.  3apOJbIIIeBBIE  JIMCTKH W HMX  JajbHeWInas
muddepennrpoBka. [lepBuyHblil opraHorenes (Helpysiuus) U qanbHeimas nuddepeHupoBka
TKaHEH, OpraHoB H cHCTeM. Perymsmust >MOpPHOHAJIBFHOTO pa3BUTHS;, JACTEPMUHAIMS |
smOpuoHanbHas uHAyKIuA. [loctaomMOpuonanbHoe pasButHe. [IpsiMoe W HempsMoe pa3BUTHE.
JKu3HeHHbIE IMKIBI PA3HBIX TPYNI OPraHU3MOB. Peryisimus WHIMBHIYaTbHOTO Pa3BUTHSL.
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[IpuauHbI HApyIICHU Pa3BUTUSI OPTaHU3MOB. 3aKOHOMEPHOCTH IMMOCTIMOPHUOHATBFHOTO TIEpHOAA
pasBuTus. Hempsimoe pa3BuTHE; TOJHBIA M HEMOJHBIM MeTamopdo3. buomornueckuit cMmbIca
pazButus ¢ Meramopdoszom. CrTaguu MOCTIMOPHOHAIBHOTO pa3BUTUSA (JIMYMHKA, KYKOJIKA,
uMmaro). [Ipssimoe passurue.

HaciencTBeHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

3aKOHOMEPHOCTH Haclaeq0BaHus IIPU3HAKOB, BBISIBIICHHBIE I""Mennenem.
l'ubpumonoruueckuii MeTOJ] W3YYCHHS HACIIEJICTBEHHOCTH. MOHOTHOPUIHOE CKpEIIMBAHHE.
3akonbl Mennaenss. MHOKECTBEHHBIE aJlieIn. AHAIM3UPYIOIIee CKpelmuBanue. Juruopuanoe u
NOMUTHOPUIHOE CKpEIIMBaHUE. XPOMOCOMHAsI TEOPHUsSl HACIIEICTBEHHOCTU. [ pymImbl CreTuieH s
reHoB. CHEIJIEHHOE HacjeqoBaHWe Ipu3HakoB. 3akoH T.Moprana. [lomHoe M HemomHOe
CLEIUICHUE TE€HOB; pPACCTOSHHE MEXAY TEHaMH, pAaclojio)KeHHE B OJHOM XPOMOCOME;
TEHETUYECKHE KapThl XpoMocoM. ['eHeTndeckas CTpyKTypa nojoBsIx XxpomocoM. Hacnenosanue
MIPU3HAKOB CUEIUICHHBIX C TOJIOM. ['€HOTMH Kak NejocTHas cucrema. B3anmmopeincrsue
aJUIENIbHBIX U HEAJUIEJIbHBIX T€HOB B ONIPE/IEIICHNE TPU3HAKOB.

OcHoBHble (HOpMBI W3MEHYMBOCTU. [ eHOTMIHMYEcKass H3MEH4YMBOCTh. Myranuu. CBoicTBa
myTarui. [IpuauHbl 1 yacToTa MyTaIil; MyTareHHbIe (aKTOPHl. DBOJIOIIMOHHAS POJIb MyTaIlui
JUTSI TIPAKTUKU CETBCKOTO XO3SHUCTBA 1 OMOTEXHOJIOTHHU

XMMHYECKHI COCTAB, CTPOCHHUE H )KU3HEAEATEIbHOCTh KJICTKH.

Opranudeckre MOJEKYNbl. buomonmumepbl — O€NKH;, CTPYKTypHash OpraHu3anus
(mepBUYHasi, BTOPUYHAS, TPETHUYHAS U YETBEPTUYHAS CTPYKTYpHAsi OpTaHU3alMs MOJIEKyJ Oenka
U XHMHYECKHE CBS3M, WX yraepxkuparommue). CBoicTBa OEIKOB: BOJOPACTBOPUMOCTb,
TEPMOJIAOUIILHOCTh, TTIOBEPXHOCTHBIN 3apsia U JAp.; AeHaTypaius (oOpatumasi U HeoOpaTtumasi),
peHaTyparusi — OHWOJOTHYECKHH CMBICI W TpaKTHYecKoe 3HadeHne. (DYHKIHH OEIKOBBIX
MoJiekyn. buonorumueckue karammzaTopbl — O€NKH, UX KiaccuuKalus, CBOICTBA M poOJib B
obecrneyeHnu TporeccoB xu3HenesreapbHocTu. JJHK — Monekysbsl HacneICTBEHHOCTH; UCTOPHS
W3Yy4YeHUs. YPOBHU CTPYKTYPHOUM OpraHU3aliM; CTPYKTypa MOJUHYKICOTHIHBIX IETIEH, TTPABUIIO
KOMIUIeMeHTapHocTH  (mpaBuiio  Yapradda), naBoitHas croupans (Yorcon u  Kpuk);
ouonornueckas posnb JIHK; renetuueckuii koz, cBoiictBa kona. Pexymukanus [JHK, nepemxaua
HACJIEICTBEHHOW WHGpOpMAIMU M3 TOKOJIEHHWs B TMOKoieHus. llepemaua HaciencTBEHHOU
uHpOpManMM W3 sApa B 1MTomazMy; TpaHckpumus, PHK, crpykrypa u  QyHKIum.
Nudopmanmonnsle (MaTpU4yHBIE), TPaHCHOPTHBIE, puOOcoManbHbie U perynstopasie PHK.
«Manple» MOJEKylIbl U UX pOJb B OOMEHHBIX Mpoueccax. Peanmuzanus HaciieCTBEHHOU
uHpopManuu. buonoruueckuii cMpicn OenkoB B KieTke. TpaHCKpumnius, ee OHONOrMuecKuit
CMBICJT U 3Ha4Y€HHE. TpaHCHAIus, €€ CYIIIHOCTh U MEXaHU3M.

[lepenaua HacnmeAcTBeHHONW UWHGOPMAUUMU B PSAY KIETOYHBIX TMOKOJNEHUH —
pPa3MHOXKEHHME KJIETOK. MUTOTHYECKUN UHUKI: HHTep(da3za — mepuoa MOATOTOBKH KIETKU K
nenenuto, penymnukanus JHK; murtos3, ¢asel mutoTMdeckoro aeneHus M MpeoOpa3oBaHUE
xpoMocoM B HuX. (MexaHu3m o0pa3oBaHHs BepeTeHA JEJICHUS W PACXOXKICHHE IOUYECPHUX
xpomocoM B aHadasze). buonormueckuii 3HaueHue mmurosa (Oecronioe pa3zMHOXKEHHE, POCT,
BOCITOJIHCHHE KJIETOYHBIX MOTEPh B (PM3HOJOTUYECKUX U TATOJIOTHUECKUX yciaoBusx). [lonstue
0 pereHepauud. HapylieHne MHTEHCHBHOCTH KIIETOYHOTO pPa3MHOXKEHUsS M 3a0oyieBaHUE
YeJIoBeKa M JKMBOTHBIX. [lepmonmbl 00pa3oBaHUSI MOJOBBIX KIETOK: Pa3MHOXKEHHUE U POCT.
[lepuonbl co3peBaHus — Meno3. ODtambl Meio3a. [Iponecchl KOHBIOralMM W KPOCCEHTOBEPA.
buonornueckoe 3HaueHNE U OMOJIOTHUECKUI CMBICI MEH03a.

MeTa00au3M.
OOMEH BeIIeCTB M IMPEBPAICHUE DHEPTHH B KJICTKE — OCHOBA BCEX IMPOSIBICHHE €€
JKU3HEIEATEILHOCTH. Karanurnueckux XapaxkTep peakmuit oOMmeHa BEILLIECTB.

KomnapTMmenTanuzaius mporeccoB MeTadoIn3Ma U JoKainu3amus creneduueckux GepMeHTOB B
MeMOpaHax OMpEeNeJeHHbIX KIETOUYHBIX CTPYKTYp. ODHEpreTudeckuii oOMEH; CTpyKTypa u
¢ysknun AT®. Dtansl sHepreTudeckoro oomeHna. IloaroToBuTenbHbIA 3Tam, pojib JU30COM,
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HeronHoe (OeckuciopoaHoe) pacuieryienue. [loaHoe KHUCIOpPOAHOE OKHCICHME; JIOKOIM3alUs
IIPOLECCOB B MUTOXOHAPHUAX. CONpspKEHHE pacIIeIUICHUE TUIIOKO3bI B KIIETKE C PaclaaoM U
cunte3oM AT®. dotocunTes; cBeToBas Ga3za U 0COOCHHOCTH OPraHU3AlUU TUIAKOWJIOB T'paH,
JHepreTuyeckas LEHHOCTb. TemHoBas (a3a (OTOCHHTE3a, MPOLECCHl, B HEH NPOTEKAIOUIUE,
UCITIOJIb30BaHUE HSHEpPruu. 3HaueHHe (POTOCHHTE3a, KOCMHUYECKass pOJib pacTeHUU. 3HaYCHHE
(oTocHHTE3a U IIyTH €0 MPOAYKTUBHOCTH.

PasMHOKeHUE H pa3BUTHE.

CrocoObl pa3MHOXEHHUST y pacTeHHd u >KUBOTHBIX. [lapreHorene3. OnHTOreHes.
OMOpuoHanpHOe  pasButhe. (OCHOBHBIE  3aKOHOMEPHOCTH  ApoONieHus;  oOpa3oBaHue
OJTHOCJIOMHOIO  3apopblmia-  OnacTynsl. lacTpynsmus; 3aKOHOMEPHOCTH — 0Opa3oBaHHUs
JBYXCJIOWHOTO  3apOJbIIAa-TacTpyjbl.  3apoAbllIeBblE  JUCTKM WM MX  JajbHeumas
muddepennurpoBka. [lepBuuHbiii opraHoreHnes (HEHpysAus) U nanbHenmas auddepeHnupoBka
TKaHEei, opraHoB M cucreM. Perymsmus >MOpPHOHATBHOTO pa3BUTHS;, JACTEPMUHAIMS U
sMOpHoHasnbHas MHAyKuudA. IloctamOpuoHanbHOe pasButHe. IIpsMoe m HempsiMoe pa3BUTHE.
JKu3HeHHblE IUKIBl pa3HbIX IPYNN OPraHU3MOB. Perymisanus HMHAMBUAYAIbHOIO Ppa3BUTHS.
[TpruuHbI HapylIeHUH pa3BUTUS OPraHU3MOB. 3aKOHOMEPHOCTH MOCTAIMOPHUOHATIBHOTO NTEPHO/Ia
pa3Butus. Hempsimoe pa3BuTHe; MOJHBIA M HEMONHBIH Meramopdo3. buonorumueckuil cmbica
pa3Butust ¢ MetamopdozoMm. Craguu HOCTIMOPHUOHATIBHOIO pPa3BUTHs (JIMYMHKA, KYKOJIKA,
umaro). [Ipsimoe pazsurue.

HacJieacTBEHHOCT M H3MEHYHUBOCTH OPraHU3MOB.

3aKOHOMEpPHOCTH  HACIENOBaHUs  IPU3HAKOB,  BbIABICHHBIE [ .Mennenem.
['mbpuaonornyeckuii MeTox H3y4eHHUs HaCJIEACTBEHHOCTH. MOHOTHMOPHIIHOE CKpellnBaHUeE.
3akoHbl Menpensa. MHOXXeCTBEHHbIE ajuienu. AHaIU3Upyolee ckpenmbanue. Jurubpuanoe u
HOJUTMOPUIHOE CKpEIMBaHUe. XPOMOCOMHAs TEOPHs HACIE€ACTBEHHOCTU. ['pynmbl ClenIeHus
reHoB. CrielieHHOE HacjeqoBaHWe Ipu3HakoB. 3akoH T.Moprana. IlomHoe u HemomaHOE
CLEIUIEHHE TEHOB; pAacCTOSHUE MEXJIy TeHaMH, paclojOKEHUE B OJHOM XpOMOCOME;
TEHETHUYECKUE KapThl XpoMocoM. ['eHeTnueckas CTpyKkTypa MoJIoBbIX XpoMocoM. Hacnenosanue
NPU3HAKOB CLEIJICHHBIX C TMOJOM. ['€HOTUI Kak LelocTHas cucreMa. BzaumonelictBue
aJUIENIbHBIX U HEAJUIEIbHBIX T€HOB B ONPEEICHUE IPU3HAKOB.

OcHoBHBIE (HOPMBI HM3MEHYHMBOCTH. | eHOTHIIMYEcKas W3MeHYMBOCThb. MyTtammu. CBoiicTBa
myTtaiui. [IpyuuHbl 1 yacToTa MyTalMii; MyTareHHble (pakTopbl. DBOMIONMOHHAS POJIb MyTallui
JUISI IPAKTUKU CEJIBCKOTO XO35HUCTBA U OMOTEXHOJIOTUU

JlabopaTtopHblie padoThl

1. Ilornomenue Boabl pacTuTeNbHON KieTkod. [Imaszmomu3 u gemnasmonus. (Ilomydenue
HCKYCCTBEHHOH “kieTouku Tpayoe»)

2. ®OTOCUHTETUYECKNE TUTMEHTHI. [losTydeHrne cniupToBON BBITSDKKH CMECH ITUTMEHTOB.
(Paznenenue nurmenTos (1o Kpaycy).

3. Pa3nenenne NUrMEHTOB METOJIOM OyMaXHOH Xpomartorpaduu.

4. OnTHueckue cBoiicTBa (POTOCUHTETUYECKUX MUTMEHTOB. DiryopecueHus xiaopopuiia.

5. ®@oroceHcuOMIM3MpYIOMee JCHCTBHE XJopoduiia Ha peakiuio TepeHoca Bomopoaa (Io
['ypeBuuy).

6. YcnoBus, HeoOxomumble Uil mporecca (orocuHTe3a. OOpa3oBaHHEe caxapa B JIUCTHIX
pactenus npu potocunreze. OOHapyxeHue POTOCHHTE3a KpaXMalbHOI POOOI.

7. Ydaer (OTOCUHTE3a METOJOM aCCUMMISLIMOHHON MTPOOBI.

8. OnpeneneHne akTUBHOCTH KaTaja3bl Fa30METPUYECKUM METOIOM.

9. OnpeneneHyre akTUBHOCTH MEPOKCUAA3BIL.

10. Onpenenenre HHTEHCUBHOCTU TPaHCTIMPALUU K0OaIbTOBBIM MeTo1oM (1o HITamto).

11. BnusiHMe BHEIIHUX yCJIOBUM Ha MPOIIECC TyTTAIUH.

12. MUKpOXMMHUYECKMI aHaIN3 30JIbI pacTeHUs. BblaeneHue KHUCIOT KJIETKAMH KOPHS U €ro
pacTBOpstOLIas AESITEIbHOCTb.
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13. HabnroneHre MUTO3a B paCTUTEIILHOM KIIETKE.

14. CtpoeHue TIeCHEBOTo rpuda.

15. Pemienue 3a1a4 1o MOJIEKYJISIpHOM OMOJIOTHH

16. Pemienue 3aga4y no TeMe: MUTO3 U MEHO3

17. PemieHue reHeTHUECKHX 3a0a4

18. Pemenue 3amay, pabota ¢ TaGIMICH TeHETUYECKOTO KOJ1a

19. IIpakTudeckas paboTa B mapax MO MOBTOPEHUIO aNTOPUTMOB PEIICHHI TMO3HABATEIHHBIX
OMOJIOTUYECKUX 3a7a9

20. Pemrenune ci0XHBIX OMOJIOTHYECKHX 3a0a4
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Kuaaccenr 10
KoanuecTBo yacoB 34

TeMaTuyeckoe NIAHKPOBaHHUE

Ne Ne Tema ypoka DJIeKTPOHHbBIE IIU(PPOBBLIE 00pa3oBaTebHbIE PeCypPChl
ypoKa | ypoka
B
TEME
CtpoeHue U pU3M0JIOTHS KJIETKH
1 1 MeTo/1bl U3YUYCHUS KICTKH bubaunoreka LIOK: caiitr — URL: https://educont.ru/
2 2 YBenuuurteabHble TPUOOPHI
3 3 CTpyKTypHasi OpraHu3aius ia3MaTHUYeCKOM bu6mmoreka [IOK: caiit — URL.: https://educont.ru/
MeMOpaHBbI
4 4 TpaHCOpPT BEIIECTB Yepe3 MeMOpaHy bubmmoreka IIOK: caiit — URL.: https://educont.ru/
5 5 TpaHCcHoOpT BEHIECTB Yepe3 MeMOpaHy bubnmnoreka I{OK: caiit — URL: https://educont.ru/
6 6 B03M0OXHOCTH TIOTJIOMIEHUS BOJIBI PACTUTEIHLHOM
KieTkou. JIP
7 7 bu6nuoreka IIOK: caiit — URL.: https://educont.ru/
CrpoeHue KIeTOYHON CTEHKU pacTeHUI
8 8 dorocuHTeTHYECKHE TUTMEHTHI. [TomyueHue bu6mmoreka IIOK: caiit — URL.: https://educont.ru/
CIIMPTOBOM BBITSKKH CMECH MUTMEHTOB. JIP
9 9 PazneneHre MUrMEHTOB METOIOM OyMaXKHOM bubmmoreka LIOK: caiit — URL.: https://educont.ru/
xpomarorpaduu. JIP
10 10 Onrtuyeckue CBOWCTBA (POTOCUHTETHYECKUX bubmmoreka LIOK: caiitr — URL: https://educont.ru/
nurMeHToB. iayopecuenius xiaopodhmia. JIP
11 11 doroceHcubumu3mpytouiee aeiicteue xnopodpumia | budmuoreka IJOK: caiit — URL: https://educont.ru/

Ha peaKiuIo nepenoca Bogopoaa (mo I'ypesuuy).
JIP
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https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

12 12 YcioBusi, He0OXOAUMBIE IS TIpoLiecca bubnmoreka LIOK: caiit — URL.: https://educont.ru/
¢dorocunTe3a. OOpazoBaHHE caxapa B JIMCTHIX
pactenwust mpu GporocurTese. OOHapyKCHHE
dboTocHHTE3a KpaxMaabHOU nmpoooi. JIP

13 13 VYueT poTocHHTE3a METOIOM aCCUMUIISIIIMOHHON bubnunoreka LIOK: caiir — URL: https://educont.ru/
poOs1. JIP

14 14 bubnmoreka LIOK: caiit — URL.: https://educont.ru/
Penienue 3aa4 mo reme «@OTOCHHTE3»

15 15 DHI0IIa3MaTHYECKAs CETh, KOMIUIEKC [ OJIbIKH, bubnmoreka LIOK: caiit — URL.: https://educont.ru/
MUTOXOHJIPHH

16 16 bubmmoreka LIOK: caiit — URL.: https://educont.ru/
Knerounoe npixanue

17 17 OmnpenerieHre aKTUBHOCTH KaTala3bl bubnunoreka LIOK: caiir — URL: https://educont.ru/
ra3oMEeTPUYECKUM MeTofoMm. JIP

18 18 bubnmoreka LIOK: caiit — URL.: https://educont.ru/
OnpenenieHre akTUBHOCTHU Nepokcuaassl. JIP

19 19 bubmuoreka IJOK: caiit — URL.: https://educont.ru/
Pemenue 3ama4 no reme «Kierounoe npixanue»

20 20 VYcThU4HBIN anmapar NOKpOBHOM TKaHU pacteHuid. | bubmmoreka LIOK: caiir — URL: https://educont.ru/
BoiHbIN peXuM pacTeHUH

21 21 OmnpeneneHre HHTCHCUBHOCTH TPAHCITUPAIIN bubnmnoreka LIOK: caiir — URL: https://educont.ru/
KoOabTOBBIM MeTOI0M (110 [IITamo). JIP

22 22 BrnusiHue BHEITHUX YCIIOBUI Ha MPOIece bubnmnoreka LIOK: caiir — URL: https://educont.ru/
ryrranuu. JIP

23 23 Ctpoenue u GpyHKIIMOHUPOBAHUE KIIETOK bubnunoreka LIOK: caiir — URL: https://educont.ru/
TMOKPOBHOW TKaHU PACTEHUM

24 24 Ctpoenue u GpyHKIIMOHUPOBAHUE KIIETOK bubnunoreka LIOK: caiir — URL: https://educont.ru/
TMOKPOBHOW TKaHU PACTEHUM

25 25 MHUKpPOXHUMHUYECKHUIT aHATTN3 30J1bI PACTCHUSI. bubnunoreka LIOK: caiir — URL: https://educont.ru/

Brigenenue KMCIoT KJIeTKaMH KOPHA M €Iro
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https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/

pacTBOPSIIOIIAs AESITENbHOCTD. JIP

26 26 bu6nuoreka IIOK: caiit — URL.: https://educont.ru/
CrtpoeHure U QYHKIIMOHUPOBAHUE KIECTOYHOTO sIpa

27 27 bubnuoreka IIOK: caiit — URL.: https://educont.ru/
CrtpoeHue U QYHKIIMOHUPOBAHUE KIECTOYHOTO SIpa

28 28 bubmmoreka LIOK: caiit — URL.: https://educont.ru/
JKW3HEHHBIN MUK KISTKUA. PenpoayKius KIeTok

29 29 bubmmoreka LIOK: caiit — URL: https://educont.ru/
Habmroenne MuTO3a B pacTUTEILHOM KiIeTKe. JIP

30 30 Pemrenue 3amay mo teme « X KU3HEHHBIH 1TUKIT bubmmoreka IIOK: caiit — URL.: https://educont.ru/
KJICTKH

31 31 Pemenue 3amay o teme «Ku3HEHHBIH UKIT bubmmoreka LIOK: caiit — URL.: https://educont.ru/
KJICTKH

32 32 bubmmoreka LIOK: caiit — URL: https://educont.ru/
CtpoeHue rpubHOMN KIETKH

33 33 bubnmoreka LIOK: caiit — URL.: https://educont.ru/
CrtpoeHue IecHeBOro KieTku rpuda. JIP

34 34 Pemenne 3amanunii EI'D mo Ouonoruu: 610K bubnmoreka LIOK: caiit — URL.: https://educont.ru/
«uTomorus»

Kjaacenl 11

KOJHUYECTBO 4acoB 34

Ne
ypoKa

Ne

ypoKa B
TEME

Tema ypoka

XMMHUYECKHI COCTAB, CTPOEHHE H KU3HEeAeSITeJIbHOCTb KiaeTKkH ( 10 1)

BBenenue. Pemnrenue ciioXHBIX 3a7ad o
oHoJIOruun

bubanorexa L{OK: caiit — URL: https://educont.ru/
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https://educont.ru/
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https://educont.ru/
https://educont.ru/
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https://educont.ru/
https://educont.ru/

2 2 XUMUYECKUE dJIEMEHTHI KIeTKH. 1P bubanorexa I{OK: caiit — URL: https://educont.ru/
3 3 Heopranuueckue Bemecta. Bona u bubmmoreka LIOK: caiitr — URL: https://educont.ru/
MHUHEPAJIbHBIC COJIU
4 4 Oprannyeckue BemiecTsa. benku bubmmoreka [IOK: caiit — URL.: https://educont.ru/
5 5 Opranuveckue BEmecTBa. YTICBObI U bubmuorexa I{OK: caiit — URL.: https://educont.ru/
JIMITUJIBI
6 6 Oprannueckue Bemectsa. Hyknennossle | bubnmnoreka LIOK: caiit — URL: https://educont.ru/
KHCJIOTBI
7 7 Crpoenue sykaprotrueckoit kiaetku [IP | bubnmuoreka L{OK: caittr — URL.: https://educont.ru/
8 8 Crpoenue npokapuotuyeckoii kinetku [1P | bubiaunoreka LIOK: caiit — URL: https://educont.ru/
9 9 Muto3 bubmunorexa I{OK: caiit — URL.: https://educont.ru/
10 10 Meiio3 bu6mmoreka [IOK: caiit — URL.: https://educont.ru/
Meta6oamn3m (6 4)
11 1 BbuocunTes Oenxka. bubanorexa I{OK: caiit — URL: https://educont.ru/
12 2 buocunres 6enka. bubmuorexa I{OK: caiit — URL.: https://educont.ru/
13 3 DHepreTuyecKkuii 0OMeH. bubmmoreka LIOK: caiitr — URL: https://educont.ru/
14 4 doTocHHTE3. bu6mmoreka [IOK: caiit — URL.: https://educont.ru/
15 5 [ToBTOPUTENBEHO-0000IIAIOIMINN YPOK TIO
teme: «Meraboauzm»
16 6 KoHTtposibHas paboTa «MeTabosm3my

Pa3mHuoxxenue u pazputue (4 4)
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https://educont.ru/
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https://educont.ru/
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https://educont.ru/
https://educont.ru/
https://educont.ru/

17 1 I{uTomornyeckue OCHOBBI OECIIOIOr0 bubanorexa I{OK: caiit — URL: https://educont.ru/
pa3mHoxeHus [1P

18 2 [{uTomornyecKue OCHOBBI ITOJIOBOTO bubanorexa I{OK: caiit — URL: https://educont.ru/
pa3MmHoxeHus [1P

19 3 [{uTonornyeckue OCHOBBI pasMHOKkeHus1 | bubauroreka I{OK: caiit — URL: https://educont.ru/
CIOpOBBIX pacTteHuit I1TP

20 4 [{uTonornyeckre OCHOBBI pasMHOkeHust | bubaroreka I{OK: caiit — URL: https://educont.ru/
ceMeHHbIX pacreHui [1P

HacJjiecTBEeHHOCTh M H3MEHYHMBOCTH Opranu3mos (14 4)

21 1 MoHOTHOPUIHOE CKpEIIMBAHUE bubmmoreka LIOK: caiitr — URL: https://educont.ru/

22 2 JuruOpuHOe CKpeIuBaHNe bubmmoreka LIOK: caiitr — URL: https://educont.ru/

23 3 HenonHoe moMuHUpOBaHHE bubanorexa IIOK: caiit — URL: https://educont.ru/

24 4 CreIuieHHOE HacIeI0BaHue bubanorexa ITOK: caiit — URL: https://educont.ru/

25 5 AHanmu3upyromiee moJUruOpuIHoe bubmmoreka LIOK: caiit — URL.: https://educont.ru/
CKpEIIMBaHHE

26 6 THBI B3aUMOAEHCTBUS HEAJIEIbHBIX bubanorexa ITOK: caiit — URL: https://educont.ru/
I'€HOB

27 7 HacnemoBanue npu3HakoB clieruieHHbIx ¢ | bubaunoreka IIOK: caiit — URL: https://educont.ru/
IOJIOM

28 8 CocraBieHHE POIOCIOBHBIX bubanorexa IIOK: caiit — URL: https://educont.ru/

29 9 CocraBieHHE POIOCIOBHBIX bubanorexa IIOK: caiit — URL: https://educont.ru/

30 10 [{uTOIOrHYECKUE OCHOBBI bubanorexa L{OK: caiit — URL: https://educont.ru/

KOMOWHATUBHOU n3MeHunBocTH [1P
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31 11 [{uTtonornyeckue oCHOBBI MyTaronHol | bubaunoreka ITOK: caiit — URL: https://educont.ru/
n3MeHunBoctu I1P
32 12 Tunet myTanuii [TP bubmmoreka LIOK: caiir — URL: https://educont.ru/
33 13 KontpomnsHast pabota o teme:
«HacnencTBeHHOCTh M HI3MEHYHBOCTh
OpPTaHU3MOBY
34 14 [ToBTOpenue "PemieHne ca0KHBIX

ouoJiornyeckux 3agaq"
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u nip.;

[Tox penaxnueii [laceunuka B.B. Axkuroneprnoe o6mecTBo «M3marenbcTBo
«ITpocBerieHue»

* buonorus, 11 xnacc/ [Taceunuk B.B., Kamenckuii A.A., PyorioB A.M. u np.;
[Ton penaknueii [laceunnka B.B. Axuroneprnoe o6mecTBo «M3marenbcTBo

((HpOCBCHIGHI/IC»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

VY4eOHble TpOrpamMmbl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

bubnuoreka mudpoBoro odpazoBarebHOr0 KoHTeHra: caut — URL:

https://educont.ru/
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