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1. Ileas w 3aga4y H3yYeHHs] JHCIHHTIIHHBI (moxynst)

1.1 Iesib HM3yUeHUs NACUMILTHHBI (MOTYJIs1)

[ToAroToBKa HccegoBaresel, ClIoCOOHBIX OCYIIECTBIIATE OuonHpOpMAaIMOHHEIH aHaAN3
[eHOMHBIX J@HHBEIX M METOJ0B MAIIMHHOTO OO0yYeHNs, HeOOXOOUMBIX MU IIPOBEICHHUS
CAMOCTOSITC/IGHBIX ~ HAYYHBIX MCCIEIOBAHUH B o0nacTd MOJIEKYJIIpHOH TEHCTHKH H
BBIYUCIIATEIFHON OHOJIOTHH.

1.2 3amavy AHCHMILIAHEBI (MOTYJIs)

— hopMHEpOBaHHE NPEACTABIeHAS O (YHIAMEHTAIBHBIX OCHOBAX OpraHH3aldl H
(YHKIIFOHHPOBAHES FeHOMa, OCHOBHBIX IPOIIECCaX, KOHTPOIUPYIOIIHX SKCIPECCHIO I'€HOB;

— dopmupoBaHye 3HaHHH 00 OCHOBHBIX AIrOPHTMAX, NPHMEHACMBIX B 3ajatax
(byHKIIMOHATEHON aHHOTALMH T€HOMOB;

— IPAaKTHYECKOE OCBOCHHE METONOB HCCIENOBAHMA CTPYKTYpEl I€HOMa H
DKCIPECCHH TEHOB.

2. OGbeM IHCHHILIHHEBI (MOIY/IsA) 10 BHAAM y4e0H0H paboTeI

Butbt yuebuoit pagoTs: Bceero, O06nem 1o ceMecTpam
qac 1 2 3 4 5 6 7 8

KonrakrHas pabora
o0y4aromerocsi ¢ NpenoaaparTeemM 36 i s | - ) ) ) i
o BHAAM y4eGHBIX 3aHATHH
(KonrakrHas pabora):
Jlexnmonnoe 3anstue (JI) 18 - - 18 | - - - - -
CeMuHapckoe / PaKTHYECKOe 18 i ) 18 | - i ) ) )
sausTue (CII3)
CamocrosTenbHas pabora
o0yuaromerocs, B TOM THCIIE 68 ) i 68 ) ) ) ) )
HOJTOTOBKA K [IPOMEXKYTOYHOH
arrectanuu (CP)
Bua npoMe:KyTO4HOH aTTecTalHu:
Rauer (3), 3auer ¢ ouerkoi (30), 35 i i 4 i i ) ) )
Dx3amen (D), KaugunaTckui
sxzameH (K3)

B Yacax 108 - - | 108 - - - - -
O06muii 00bem B 3a49€THBIX 3 i ) 3 i i i i i

eTHHHIAX

3. Coaep:kaHue JHCHHILTHHBI (MOXYJIs)

Tema 1. BBegenne B MaIruHHOE 00yIeHHE
3amauy MAMHHOTO OOYYeHHs, TIDAHHUIEI NPUMCHHMOCTH METOJOB I  aHATH3d
61ONOrHIeCKHX NAHHEIX. KitaccH(HKaIHs METOIOB MAIIMHHOTO 00y ICHHUS.

Tema 2. MeToasl perpeccHoOHHOro anaau3a. OnenKa perpecCHOHHLIX MopeeH
Jlunettnas perpeccus. OmeHKa PErpecCHOHHBIX Mojeieil. UyBCTBHTEIBHOCTH,
crierHIHOCTD U aKKYPaTHOCTh MOAEIIEH. Bosiee CIIOKHBIE PErpeCCHORHBIC MO/IEIIH.

Tema 3. Meroasl kinaccudukamuu. 3agada KiacCHHKANKMH M OCHOBHBIC
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aJITOPUTMBI
3ajaua KIaccH(HKAIMH W OCHOBHbIC anroputmel OleHKa Momened KIacCH(QUKaLKH,
CoBpeMeHHBIe METO/Ib! KIIACCH(DHKAIINH, HCIIOB3YEMbIE UL GHOIOTHIESCKUX JTaHHBIX.

Tema 4. MeToab! KiacTepu3anui. MeToabl 0OIEHKH MOX0KECTH C/I0KHBIX 00BLEKTOB
MerTombl ONEHKH IOXOKECTH CJIOXHBEIX —0ObexToB. Mozjemu H - QIrOPHTMEI
xracTepr3anuu, OLUEHKH KauecTBa MOJIENeH.

Tema 5. Heiiponnbie ceTn H riry6okoe o0yuenune
Mopens Heifpona. HeliponHble CETH M JIDYTHC criocoOBl BHIABICHHUS HETHHEHHBIX
cBoiicts. ['myGokoe o6ydenne 1 3a1a4y Paco3HaBanus 00pasoB.

Tema 6. CranaapTHBIE CTATHCTHYECKHE METOIbI /LI INIAHAPOBAHHSA JKCICPHMEHTA
H 00paboTKH pe3yIbTaTOB

BOCIIPOH3BOAMMOCTE  HCCIenoBanui. Bribopka. Kontpons. Cxema JKCIEPUMEHTa
cITy4aif-KoHTpo/Ib, CTaTHeTHYecKas 3HAYMMOCT. [IpobreMa MEOXKECTBEHHOTO TECTHPOBAHHS.

Tema 7. TexHoJIOTHH CeKBEHHPOBAHHS
OG30p METOIOB, OCHOBAHHBIX Ha CEKBEHMPOBAaHHH HOBOIO nokoneuust. OCHOBHEIE
JTAIEL

Tema 8. KonTpoJib kKadecTBa NPOITEHHH
Metomsr 6HOHH(POPMATHYECKOTO KOHTpons KadecTsa mpourenuii. FastQC. O6paborka
IIpOuTeHHit T1e]T BRIpABHURAHKEM, 00pe3Ka ananTepoB, TPUMMHUHT.

Tema 9. BolpapnuBaHHE KOPOTKHX (parMeHToB CHKBEHCA (PHIOB)
ATOPHTMEI BEIPABHHBAHHUA, ONITHMU3AIIHA.

Tema 10. AHHOTALHS reHOB H HHTEPNpEeTAUMS pe3y/IbTATOB
Dransl 06paboTky nanHsx cekBenuposanus PHK. Bresienne, KapTHpOBaHHE U oACUET
TPaHCKPHIITOMHBIX PUJIOB, IIPOBEPKA Ka4eCTBA, HOPMaH3alKA.

Tema 11. Tpanckpunuus, criaiicuur, ux peryiasuns. CekBeHHpPOBaHHE PHK,
oGpafoTka nannbIx cexkpennposanus PHK

TIponeccunr PHK; fAOHOpPHEIE W AKLENTOPHBIC CAHTHI CILIAMCHHIA; PpEeryJisalusd
CIIaliCHHTa; ANTbTePHATHBHEIN CILTAMCHHT; SHXAHCEPH! CIUTAHCHHTA. BrIpaBHUBaHHE IIPOYTEHHH
PHK Ha reHoM ¢ yueToM ciutaiicunra, Onpe/ie/IeHHe HOBBIX TPAHCKPHIITOB. NudpdeperupansHas
SKCIIPECCHS.

Tema 12. UMMyHONpenumUTANNS XPOMAaTHHA (ChIP-seq)
Mo/ iibHKaIMK THCTOHOBEIX OekoB. OmnperesneHue paHoHOB MOgH(UKAIMH THCTOHOB.
ChIP-Seq, ocobenHoCcTH 00pabOTKH IPH aHAIN3E NAHHBIX CEKBEHHPOBAHHA.

Tema 13. MeToasl onpeaesieHns o01acTeid 0OTKPBITOro XpoOMaTHHA

Merumposarne JHK 1 GHCynsduTHOS CEKBEHMPOBAHHE. Metumposanue JHK.
o THOreHOMHbIE MeTOAL! aHanm3a MeTrmmposanus JJHK. BucynbQuTHas KOHBEPCHS. BS-seq u
ero BapuanTEl. OO6paboTKa pe3yIbTaToB OHCYIB(MHTHOrO CEKBEHHPOBAHHSL.

4. Vue6Ho-TeMaTHUYECKHI IJIAH JHCLUIIIHHBI (MOLYJIs)



HanmeHOBaHHE TeM H pa3aeJios (¢

KoJH49ecTBO 9aC0B

dopma

Ne KOHTPOJIA
[/p | PA3BEPHYTHIM cozepKaHHEM Kypca
[0 Ka:K10# TeMe H pa3jesy) Beero| KP | JIK | CM | CP | Jx3ameH
O6muii 06bem 108 36 18 18 68 5
1 | Beemenue B MammHHOE 00yICHHE. 8 3 1 2 D SR
oIpoc

MeTosl pPErpPEeCCHOHHOTO — AHANIH3a.
2 0 & 7 2 1 1 5

IIEHKa perpecCUOHHBIX MOIEIICH.

Meroagsl  knaccuukammu.,  3anada

3 | xnaccuuKauu U OCHOBHEIE 7 2 1 1 5 Yerubii
AITOPUTMBL. ornpoc
Metonsl  KnacTepu3anmu.  MeTomsl

4 | OLIEHKH MTOX0KECTH CJIOYKHBIX 7 2 i 1 5
00BEKTOB.

5 Heitponnele cetm W TIyDOKoe 9 4 2 9 5 VY CTHBIH
oby4eHHe. oIpoc
CragapTHEIE CTATHCTHIECKHE METO/IBI ”

YCTHBIH

6 | U IUTAHUPOBAHHA OKCIIEPHMEHTa H 9 4 2 2 5

OTIpoC
00paboTKH pe3y/IbTaTOB.

7 | TeXHOIOTHN CEKBEHHPOBAHHS 7 2 1 1 5

8 | Koutpons kauecTsa IPOYTSHUH. 7 2 1 1 5 Ve

9 BripaBHHBaHHE KOPOTKHX thparMeHTOB v 2 1 1 5 0ompoc
CHKBEHCA.

10 AHHOTaIUs TEHOB M WHTCPIPETAUHT | 4 4 ) 9 6
pe3yIbTaTOB.

TpaHCcKpHUIIIIH, CIIJIaMCHHT, 1594
perymsuus. CexsenupoBanue PHK, YcTHBIH

11 8 2 2 2 6
o0paboTKa IaHHBIX CCKBEHHPOBAHHA OTIpOC
PHK.

WMMyHOIpEUNIMTALIHS XpoMaTHHA %

12 YHOIIp P 9 3 2 1 6 VYerHbll
(ChIP-seq) oIIpoc

13 Mertomsl  ompejeleHHs  obnacTeH 7 ) 1 1 5 YcTHBIH
OTKPBITOr'O XpOMaTHHa. orpoc

5. YueGHO-MeTOoIHYECKOe 00ecedenne caMOCTOATEIbHOH padoThI o0y4uaromuxcst

CamocrosTenpHas paboTa 00ydJaromuXcs ABIISAETC HEOThEMJIEMON YacThlO IIpolecca
00y4eHHs ¥ MOXKET OBITh NpEACTABNECHA Kak CPECTBO OpraHH3aliH camMo00pazoBaHus H
BOCIIMTAHHS CAMOCTOATEJIBHOCTH KAk IMYHOCTHOro kadecta. CaMOCTOATENIbHAT pabota
0GYHAIOMMUXCA TI0 OCBOGHHIO y4eOHBIX TUCLHILIHH (Momyseit) mpexmonaraeT Gosee TiyboKyio
mpopaboTKy MMM OTJAEIBHBIX TeM IHCIMIUIAH, OINpPCACTICHHBIX paboguMHu [IPOTpaMMaMH.
OCHOBHBIMH BHIaMH ¥ (hOpMaMy caMOCTOSTETEHOM paboTh! 00y AKX CS ABIIAOTCA:

—  mpopaboTKa KOHCIIEKTOB JIEKLUHIT;

— mowucK uHGOpPMAaIKH 110 TeMe;

—  aHHOTHPOBAHME H pedepHpPOBAHHUE JONOIHATENBHON IITEPATYPEL;

— mnpopaGotka ydueGHOro Marepuana (7O KOHCIIEKTaM yueGHOM W Hay4HOH
MTEpATYphl) ¥ MOATOTOBKA JOKJIA/I0B Ha MPAKTHYECKAX 3AHATHAX, K YIaCTHIO B
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TeMaTHIECKAX JUCKYCCHSAX, HAyIHBIX KOH(QEPEHIHsIX;
— IOATOTOBKA pedepaTos;
—  CaMOIIOJrOTOBKA II0 BOIIPOCAM;
— IOArOTOBKAa K TEKyImleMy KOHTPOIIO YCIIEBACMOCTH /  TpOMEXYTOUHOM
aTTECTAlLlHH.
[Ipy  OpraHM3alfH  CaMOCTOSTEeIBHOM paboThl  00yYalOMKMCS ~ PEKOMEHIYETCH
HCIONB30BaTh METONMYECKAe YKA3aHHs M MaTepHa bl M0 y4eOHOH JHCUMILTHHE (Momymo),
TEKCT JIEKIHH, 8 TAKKE 3IEKTPOHHbIE TOCOOUSL.

6. QueHoYHbIe CPEICTBA JIsl IPOBEIeHHs] TEKYMIero KOHTPOJIs yCIIeBACMOCTH H
MPOMEXKYTOUHO} aTTecTanii 00y Iar0 MHXCH

Tekymuii KOHTPOJIb YCTIEBAEMOCTH IIPOBOAATCS B  COOTBETCTBHH  C [Topsaxom
POBENEHHS TEKYIIEro KOHTPONIA YCIEBACMOCTH H IPOME’KYTOUHOM aTTecTallii aclHupaHTOB
®UI] buotexuomoruu PAH.

Texymmit KOHTPOJIb OCYIIECTRISETCS B OpME YCTHOTO OIPOCa H IIPOBE/ICHH JK3aMeHa
/ nuddepeHIpoBaHHOI0 3a4eTa.

Verusidi ompoc TpoBomuTes Ha Jiekmmax. Llems  ycTHOrO ompoca - OLCHKA
CaMOCTOSTENBHOM PaBOTHl aCIIHPAHTOB IO BOIPOCAM TEM TEOPETHICCKOT0 COACPKAHHI.

TlepeveHs BONPOCOB IS OATOTOBKH K IPOMEKYTOTHOH aTTecTallnH (3xk3aMeHy)

1. OcHOBHEIE KOMIIOHEHTEI FEHOMA.

2. TexXHONOrMM CeKBeHHpOBaHHA HoBoro mokonenus. COopka de novo H
peceKBEHHPOBAHHUE.

3. PHK-cex, uynm-ceK U YHI-3K30.

4. Pubocek U KIIHIICEK.

5. 3C, 4C u HiC metoppl

6. HMuunuanus TPaHCKPHIILIHH. [TpomoTOpEL, 9HXAHCEPHI, HHCYJIATOPEL
TpaHCKpHIIHOHHEbIE PakTopsl. KiaccuduKarus IpoMOTOpOB.

7. Poib XpOMATHHA B HHALHAIMHA TPAHCKPHIILHH. AJTBTEPHATHBHEIC ITPOMOTOPEL.

8. TepMHHAIWMS TPAHCKPHIILMH Y SyKaproT. [lonHaneHAIMpoBaHme.

9. KOHCTUTYTHBHBIH 1 aNbTepHATHBHBIH CTITAHCHHT. Perymamus CILTaCHHTA.

10. Dxenopr MPHK m3 spxpa. Marepurckue pPHOOHYKICONPOTCHHBI B pasBUTHH
OpraHu3Ma.

11. TpaHcisiuuis, KOHIEBAas M BHYTPSHHAS WHHIMAUMA TPaHCILNIHM, CTPYKTypa
tpaucmupyemoi MPHK.

12. JHerpamawus MPHK.

13. mukpo-PHK. Perymsius ¢ IOMOIIBIO mukpo-PHK.

14. TlocTTpaHCISAIHOHHAS MOTH(HKaIKs OEIKOB.

15. Jerpamanus OenkoB. Y OUKBUTHHHPOBAHHE U SUMO-nporteasa.

16. OcHOBHBIE 0a3l JaHHBIX, COZEpXKalue HH(OPMAIHUIO O MEPBUYHON CTPYKType H
GyHKIIIX OHOIOIHMEPOB.

OueHnBaHHE Pe3yIbTATOB 00y YeHHA

Ha srane hopmupoBanns 6a3bl 3HAHUH OIEHHBAETCS TIOCCIICHHE JEKITHHA.
KpuTepus OleHABAHMS YCTHBIX OTBETOB!
Omenka «ommauo» (86-100 GamwioB) - TyOOKHe HCHEPIBIBAIOMINE 3HAHHMA BCCTO
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[POrPAMMHOTO MaTepyaia, NOHMMAaHMe CYIIHOCTH W B3AHMOCBA3H paccMarTphBacMbIX
TpOIECCOB M sBieHuUit. JIONHYECKH MOCTe0BATeIbHBIE, TIOJHEIC, IPABHIBHBIC H KOHKPETHRIC
OTBETHI Ha BCE OCHOBHBIE BOIPOCHL [IpaBHIBHBIE H KOHKPETHBIC OTBETHI Ha JOMOIHHTE/IRHEIC
BONpOCHL Kcronb3oBaHne B HEOOXOAMMOH Mepe B OTBETaX Ha BOMPOCHI MATCPHANOB BCEH
PEKOMEHI0BaHHOM JTHTEPaTyPEI.

Omenka «xopormoy» (69-85 GamioB) - TBepAbIe H JIOCTATOYHO TIONHBIC 3HAHMA
[POrpPaMMHOTO MaTepHaia, TOHHMAHAE CYLIHOCTH PAcCMaTpHBACMEIX MPOLECCOB H SIBIICHHI.
TlocnenoBaTe/bHEIE X TPABHIbHBIE, HO HENOCTATOYHO DA3BEPHYTHIE OTBETHI Ha OCHOBHBIC
BOnpockL. [IpaBuIIbHEIE OTBETEI HA [OTOTHHTE/IBHBIE BOIPOCHL. CchUIKH B OTBETax Ha BOIPOCEHI
Ha OTIETbHBIE MaTEpHAbl PEKOMEHIOBAHHOA THTEPaTypHL.

Onenka «yaoBIeTBOpUTENbHO» (51-68 OaioB) - NpaBHIbHBIE M KOHKPETHBIC, oe3
rpyGBIX OMIEBOK OTBETH! HA OCHOBHBIE BONPOCHL. Hamitue OTAEIBHEX HETOYHOCTEH B OTBETAX.
B 11e/I0M IpaBHJIbHBIE OTBETH! ¢ HEGOIBIIMMH HETOYHOCTAMH Ha JOIOTHHUTCIBHBIC BOIPOCHL
HekoTopoe KCI0/Ib30BAHKE B OTBETAX Ha BOIIPOCHI MATCPHATIOB PEKOMEH/I0BAaHHOM JIHTEpaTyphI.

Onenka «HeynosneTsoputenbHo» (0-50 6Gamnos) BBICTABIAETCA B Clydac, KOI/a
KOJNMYECTBO HENPABMIBHEIX OTBETOB MPEBBIAET KOMHIECTBO JOMYCTUMBIX LA TI0JIOJKHUTEIBHON
OLICHKH.

7. VueOHo-MeToaHYecKoe H HH(OpMaHoHHOe o0ecreTeHne THCIUTIIHHDI (Moxy.isi)

Wsyuenne y4eGHOM JHCHHIUTMHBL (MOyJis) HPENNOJAaracT OCBOCHHE TEOPETHYECKHX
BOIIPOCOB, OCBEIICHHEIX B JICKIMOHHOM MaTepHale H yueGHO-METOIMYECKOH JHTEpaType,
BBITIOJTHEHHE NPAKTHUESCKUX 3aJaHHi W CaMOCTOATENBHYIO paboty obyuatomuxca. Opranu3anis
CaMOCTOATENbHOH  paboTel  IpelyCMarpuBacT — KOHCICKTHPOBAHHE H pedepupoBanue
PEKOMEHIOBAHHOM [PETIO/1aBATENIEM INTEPATY PEL.

Ne Koa-Bo
ABTOp, HAaHMEHOBaHHE, MECTO M3JAHH, H31aTeJIbCTBO, FO/ H31AHU
n/n IK3eMILISAPOB

OcHOBHAas JTUTEPATYPA

Amsbepre b., bpeii JI., Xomkun K. m gp. OCHOBEI MOJIEKYIIAPHOH
1 | Guonormm xierkwm; mep. ¢ amrm. - 2-¢ u3A., memp. - M. @ Jlabopartopus 5
sganuii, 2018. - 768 c. : uiL

Kaccumeprc JI. [u ap.] Knerku no JIbrowHy; mep. 2-ro anril. H3L. - M. :

Jla6oparopus 3nanmi, 2016. - 1056 c. : 0B. WL A

Kosmos H.H. MaTemaTnuecKilf aHaIu3 TIeHETHYecKoro koxa - M.
3 | BUHOM. JlaGoparopus 3mHammii, 2017. - 215 c. : i, [8] c. mB. BKIL. - 10
(MaTeMaTH4ecKOe MOIEIMPOBAHHE).

Kpe6e Jlx., Commureita 9., Kumarpuk C. I'esbl o JIstonny; nep. 10-ro

aHD. w3, - M. : JlaGopatopus 3xanuit, 2017. — 919 c. @ us. M. P

®pemnn P.S. KynbTypa )HBOTHBIX KIETOK : IIPAKTHIECKOE PYKOBOICTEO;
5 | mep. 5-ro auri. 3. - M. : BMHOM. Jla6opartopus 3uanmii, 2017. - 691 c. 10
: WI., [24] c. OB. BKJL

I[OIIO.HHHTQJIBHRH JHTEpaTypa

Ilxepany M. Bemmkas Gumomorus. OT TPOUCXOXNICHHA KU3HM N0

1 | snmrereruxd. 250 OCHOBHBIX BEX B HCTOPHH fuosnoruy; nep. ¢ auri. A. A. 10
Cumromuua.- M. : JTabopartopus 3Hanuii, 2018. - 540 c. : u.
2 | Muporosa JL.H., [Tagxuna M.B., CamGyx E.B. PHK: cuaTe3 ¥ QYHKIHH. 10
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— CII6. : Dxo-Bekrop, 2017. —287 c.

[Marxwus E.JL, CodposoB I'.A. DIureHeTHIECKHE HU3MCHEHHA, KaK o0mmmi
3 | MexammsM  3aGoneBaHWi, CTApeHWs ¥  TOKCHYCCKOTO  AEHCTBHA 1
xumwaeckux semects. — CII6. : Msa-so Dxo-Bexrop, 2019. —237 c.

Teitnop M., I'pus H., CrayT V. / buonorus: B 3-x ToMax (kommmrexT) T. 1;
4 | mox pex. P. Comepa ; mep. 3-ro aHIL. H3/. - 9-e u3z. - M. : JlabopaTopus 10
3HaHmii, 2018, - 454 ¢. : UL

Teiinop M., ['pur H., Crayr V. / Buonorus: B 3-x ToMax (kommurexT) T. 2;
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DieKTpoHHBIe pecypebl  (06a3bl  JaHHBIX, uHGOPMANHOHHO-CIIPABOYHbIE H
MOHCKOBBIE (CHEMHATH3HPOBAHHbBIE) CHCTEMBI

Odummansasii caiit ®ULI buorexnonornu PAH: ampec pecypca - htips:/www.tbras.ru
COEpIKUT CBEleHHs 00 0Gpa30oBaTENBHON OpPraHM3alMH ¥ €€ IONPAa3[CICHHAX, JIOKAIBHHIC
HOpPMaTHBHBIE aKThl, CBEICHHS O PEaU3yCMbIX 06pa3oBaTeBHEIX POrpaMMax, KX y4eOHo-
METOIMYECKOM ¥ MATEPHANBHO-TEXHHYECKOM 00€CIEUCHHH, a TAKKE CIPABOTHAd, ONECPATHBHAL
v wHas uHGopMmarms. Yepes oQuUMANBEHEI CaHT obecreyrBaeTcs JOCTYIl BCEX YHACTHHKOB
06pa30BaTENLHONO NPOIIEcca K PasIUYHBIM CEPBHCAM M CCBUIKAM, B TOM HHCIC K JNEKTPOHHOH
uH(OpPMAIHOHHO-00pasosaTenbHOH cpene LlenTpa.

1. http//www.benran.ru/ - bubnuoTeka 10 €CTECTBEHHBIM HayKaM Poccuiickoi
aKaJieMUH HayK.

2. https://apps.webofknowledge.com/ - Hayurno-6ubmmorpapuaeckas faza J@HHBIX
Web of Science.
http://www.scopus.cont/ - Hayuno-6u6mmorpadudeckas 6a3a JaHHEIX SCOpUS.
hitp://elibrarv.ru/ - Hayuras snextponHas 6ubmiorexa HIB.
http://www.rsL.iu/ - Dexrponnas 6ubmuorexa PI'b.
hitp://www.diss.tsL.iw/ - DmexTpoHHas GHOTHOTEKA JUCCepTaliH PT'B.
http://www.sciencedirect.com/ - XXypHasibl H31aTeIbCTBA Elsevier.

. http:/link.springer.com/ - YKypHaIsl H3/1aTeNbCTBA Springer.

a) hitp://www.springerprotocols.com - SpringerProtocols

b) http://www.springermaterials.com - SpringerMaterials

¢) http://www.springerimages.com - SpringerImages

d) http://www.zentralb]att-math.orq;’zbmath/en - Zentralblatt MATH

9. http://link.springer.com/ - ApXHBHEIE MaTepHalIbl Ha mnatdopme Springer.
a) Kypurans! (Journals) 1832-1996 u 2002-2011 rr.

b) XKyprans! (Journals) 1997-2001 rr.
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¢) Kuuru (Books) 2005-2010 rr., BKIIHOYas KHIKHBIC CEPHH ¥ CIPABOTHIKH.

d) Knmxaste cepun (Book Series) 1902-1996 rr.

¢) Kamxuste cepunt (Book Series) 2005-2010 rr.

f) Dnextpornsle cipaBounnky (E-References) 2005-2010 rT.

10. hitp://xlink.rsc.org?genre=journal&eissn=1364-548X &date=1996 - Chemical
Communications (Cambridge)

11. http://xlink.rsc.org?genre=journal&eissn=1460-4744&date=1972 - Chemical Society
Reviews

12. hitp://xlink.rsc.org?genre=journal&eissn=1477-9234&date=2003 - Dalton
Transactions

13, htt;)://xlink.rso.orﬁ‘?aem'e=ioumal&ei_sml:i364-5501&date=199} - Journal of
Materials Chemistry

14. http://xlink.rsc.orp_?aeme=iouma1&eissn:2050—7496&date:2012 - Journal of
Materials Chemistry A

15. http:/xlink.rsc.org?genre=journal&eissn=2050-7518&date=2013 - Journal of
Materials Chemistry B

16. http://xlink.rsc.org?genre=journal&eissn=2050-7534&date=2013 - Journal of
Materials Chemistry C

17. http://xiink.rsc.org‘?genre:iournaE&eis:en=1463-9084&(131;621999 - Physical
Chemistry Chemical Physics

18. http://pubs.rsc.org/en/journals/journalissues/ob#lrecentarticles&all - Organic &

Biomolecular Chemistry
19. http:/ournals.cambridge.org/ - XypHansl H3AATEILCTBA Cambridge University

Press.
20. http://www.oxfordjoumals.orgfen/ - JKypHauel H3AaTENBCTBA Oxford University

Press.

21. hitp://onlinelibrary.wiley.com/ - Xypuans! usgarenscta Wiley.

22. http://pubs.acs.org/ - American Chemical Society.

23. http://www.nature.com/ - XXypran «Nature» (4 Opyrue KypHaybl TPYIITBL Nature).

24, www.sciencemag.org - XKypHan «Science».

25. hitp://wwwl .fips.ru/ — IaTenTHas 6a3a JaHHBIX P® (POCIIATEHT).

26. htip://www.uspto.gov/ - Ilatentras 6asa qanaex CIIA (USPATFULL).

27. http/arxiv.org - arXiv.org/ - MEXIyHApOXHBIH apXWB OICKTPOHHBIX HAYHHBIX
craTe.

28. http://www.ccde.cam.ac.uk/ - KomOpmmackas 0aza CIPYKTYPHBIX — J@HHBIX
OPraHHYECKHX ¥ METAII0OPraHuueCKiX COSTHHCHUH.

8. MaTepHaIbHO-TeXHHIeCKOe ofecneeHHe THCUHILIHHDI (momyis)

Ne HaumenoBaHue 000pyA0BaHHBIX TlepetdeHsb cleNHAIH3APOBAHHON MebenH,
n/n yueOHBIX Ay IHTOPHIA TeXHHYECKHX CpeAcTB 00yYeHHs
YyeOHble ayIuTOPHH bitsé:
u KoMmpioTepHas TEeXHHKAa C BO3MOKHOCTBIO
IpOBEJEHNs 3aHATHH, JIEKIIHOHHOIO " "
momKmoYeHHsT K cetH "MIHTEpHET', CTOIB,
1 H CEMHHAPCKOrO THIIOB, IPYIIIOBBIX

CTYIIbA, JEMOHCTPallHOHHEBIC JIOCKH,

H WHAABHIYAIbHBIX KOHCYJBTAllHH,
BHJICOMIPOSKTOPBL, OPrTEXHUKA.

TEKYILIESTO KOHTPOJIA yCIEBAEMOCTH H
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MIPOMEKYTOUHOM aTTECTAlliA

KoMmmploTepHas TeXHMKa C BO3MOXXHOCTBIO
[ToMelreHus AN CaMOCTOSTENBHOH | MOAKIIOYEHHA K CCTH "Uuteprer" H
paboTel ofecrieueHHEM  JIOCTYNa K  3JIeKTPOHHOH
nHOPMAIHOHHO-00pa30BaTEILHOH cpe/ie

IIporpammuoe obecnedeHne

~MICROSOFT WINDOWS 7, 10,

—QOFFICE, 2013;

—-ADOBE CC,;

—Adobe Reader,

—Adobe Flash Player;

—Google Chrome, Mozilla Firefox, Mogzilla Public License;
—FastStone Image Viewer.

9, MeToaHvecKHe yKa3aHuA 1A 00yJalomuxcst 0 H3yIeHHI0 THCIHIIITHHEI (momxyJnist)

OcHOBHBIMH (hOpMaMH IOJIyH9eHHA ¥ 3aKPEIUICHHS 3HAHWH 10 THCIHIUIHHE (MomyITI0)
JRISTFOTCS  3aHATHS  JEKIMOHHOIO MW  CEMMHApCKOro THNA, CaMOCTOATE/ILHAST pabota
0Gyqalomerocsi, B TOM 9HCIIE IO PyKOBOACTBOM IPENOaBATEL, IPOXOKACHHE KOHTPOILL.

MBTOHH‘IGCKHG peKoMeHIAIHH 110 OCBOEHHUIO JIEKIIHOHHOT0 MaTepHaJja

Jlexrms BBICTYTIAeT NAacCHBHOH (GopMo# pabOTEI O OTHOIMICHUIO K oOygaromumces, T.K.
OCHOBHas Harpy3ka B JAHHOM CIy4ae JIOXKHTCS Ha TPerojaBaTelld. Tem He MeHEE,
oGydarommuiicss JJOIDKeH TOTOBHTECS K JIEKUHH, T.K. 3apaHee O3HAKOMHBIIHMCH C MaTepHaloM
IIPEICTOSIETO 3aHATHS, 0H Gy/AeT ropaszo Oosee 0CMBICIEHHO BOCIIPHHAMATD HOBELIH MaTepHall.
K ToMy e IIPEloaBaTeNb MOKET He JaBaTh Ha JEKIHA Ty HHQOPMAIHIO, KOTOPas H3/IOKEHA B
yueGHAKAX, M, CIEHOBATENBHO, MOCTYIHA A CAMOCTOATENBHOr0 H3yUCHHA o0ydJaromuxcs, a
COCPEIOTOUMTLCS Ha PACKPHITHE KaKUX-JIMO0 TONOTHATEIBHBIX CBEICHHH I10 TEME.

Bo BpeMs caMOCTOSTENbHOH NpopaboTKH JICKIMOHHOTO MarepHala oco0oe BHHMaHHe
CHIEAYeT YOENATh BOSHHKIIMM BOTPOCAM, HCIOHATHBIM TEPMHUHAM, CIOPHBIM TOHUKAM 3PCHHA.
Bce Tak@e MOMEHTHI CIENyeT BBUIETMTH WM BHIINCATH OTHGIBHO [ J&JIbHEHIIEro
oBCy KIEHHS Ha MPAKTAHEECKOM / CeMIHAPCKOM 3aHiATHH. B cirydae HeoOXO0IHMOCTH 00paImaThes
K TIPETOJaBaTeNio 33 KOHCyIbTanuel. [10NHbE CIHCOK JHTEPATypRl 10 KOHKpPETHOH yueOHOH
JAUCHATUTAHE (MOIYJI0) IPHBEIEH B paboviX NporpaMMax JHCIHIIIHH (Momyne#).

MeToau4yecKue pexoMeHIalHH 10 NOAroTOBKE K MPAKTHYECCKHM 3aHATHAM

IlpakTHyeckine # J1abOpaToOpHBIE / CEMHHAPCKHME 3aHATHS IPOBOMATCA C  LCIEBO
3aKpeIUieHns] JIEKIHOHHOrO MaTepHala, OBJIa/ICHIT NOHATHHHBIM ammapaToM IIpeaMeTa,
METOJaMH pelleHHs MpoOIeMHBIX CHTYyalHH, H3ydacMbIMH B paMKaX yueOHOH JHCIMIIIHHEL
(Moyns). Bee dopMBI NPakTHYESCKAX H CEMHHAPCKHX 3aHATHH (KpYyTJBIE CTOJIBI, JTHCKYCCHH,
HaydHble KOHGEPEHIHH W IIp.) CIyXaT TOMY, gro6Bl OO6yuaromuecss oTpadaTBIBaM Ha HHX
[PAKTHYECKHE NEHCTBUA 1O PEUICHHIO IPOOTEMHBIX CHTyallu#, CKIIa/bIBAIONIMXCS B PEaIbHOH
KU3HeIeATeIbHOCTH. [ TaBHOM LeBI0 TAKOTO PoJa 3aHATHH ABJIACTCS: HAYTHTD 00y4aroImHXxcs
IPEMEHEHHIO TEOPETHIECKHX 3HAHWH Ha MPAKTHKE.

Ha mpakTHYecKOM 3aHATHH OOCYKIAIOTCA TEOPETHHECKHE IOJIOMKCHIA H3y4aeMoro
MaTepuasa, yTOYHSIIOTCS [O3HIMH AaBTOPOB HAYHHBIX KOHIEMIK, omIpenensercs H
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dbopMyHpyeTcs OTHOIIEHKE 00YIAIOMMXCA K TEOPETHICCKUM npoGiemam HaykH, opopmILieTcs
coBCTBeHHAs mo3unus Oymymero crenuamcta. @opma paboTsl — Juanor: u obyuqaromuecs, 1
[IperoaBaTeNb BIpaBe 3a1aBaTh APYT APYTy BOIPOCHL, KOTOPBIC BOSHUKIIN M MOTYT BO3HHKHYTb
y HHX B IPOLECCe H3YUECHWs Marepuala, NEJiATCs CBOMMH COMHCHUAMH, HaO IO ICHUAMH,
0GOCHOBEIBAIOT BO3MOJKHOCTD IPHMEHEHHs Ha TPAKTHKE TeX HIM HHBIX TCOPETHHECKHX
rnonokennit. [ToArOTOBKA K IPAKTHYECKOMY 3aHATHIO BKJIHOYAcT B ce0s TEKYIIYIo paboTy Han
yueOHBIMH MaTepHalaMu C HCIONB30BAHMEM KOHCICKTOB H PEKOMEH/IyeMOif OCHOBHOM H
JIOTIOJTHHUTE/EHO JIMTEPATYPBL; TPYIIIOBbIE U HHIUBHIYATbHEIE KOHCYIbTAMH H T.IL.

B mpouecce u3y4eHHs KOHKPETHOH JHCIHILIHHBI (MOIyJIs1) yIUTHIBAETCA TMOCEIAEMOCTh
3aHATHH, OLEHMBAETCS AKTHBHOCTh OOYYaAIOUIMXCA HAa KaKAOM 3aHATHH IPH 06CyKIeHUH
TEOPETHYECKHX BOIPOCOB, & TAaKyKe KaueCTBO M CBOEBPEMECHHOCTE IIO/IFOTOBKH TEOPETHUECKHX
MATEPHATOB, TBOPYECKUX 3aJaHMM M MPE3CHTAlMH. [To OKOHUAHHMH H3Y4EHHS ITHCIUIUIHHBI
npoBoHTes i QepeHIMpoBaHHbIH 3a4€T / 9K3aMEH IO NPE/ITOKCHHBIM BOIIPOCAM, HaIHCaHue
pedepara.

MeToauduecKkne pexkoMenaanud / TpefoBaHHsA [0 TOArOTOBKE H odopmiIeHHIO
pedepara

Petepar NpeACTaBiIseT NMCHMEHHBIM MaTephal IO omnpenenéHHON TeMe, B KOTOPOM
cobpana uHGOPMALH U3 OJHOTO HIIH HECKONBKHUX HCTOYHHKOB. B mem B 00001IEHHOM BHIE
Ipe/ICTABIsASTCA MaTepHall Ha OIPENICNICHHYIO TEMY, BKJTIOHAIONHH 0030p COOTBETCTBYHOIINX
JUTEPAaTYpHBIX ¥ APYTMX HCTOUHMKOB. PedepaTsl MOTYT SBIATBCH U3NIOMEHHEM COIep KaHusI
Kakoif-mubo HaydHOH pabOTEl, CTATHH H T.II.

Jloknan mpencTaBiseT IyOnudHOe, PasBEPHYTOC coobmenne (MHGOPMHPOBAHUE) IO
ONpeNenéHHOMY BOIPOCY WM KOMIUIEKCY BOMpPOCOB, OCHOBAHHOC HA [IPHBJICUEHHH
JOKYMEHTANLHBIX JAHHBIX, PE3yIbTaTOB HCCIIEOBAHNUS, AHANN3A NeATeIbHOCTH 1 T./1.

IIpaBuia opopmienns pedepaTa B COOTBETCTBHH ¢ tpedosanusavu F'OCT

C HCIOJIL30BAHUEM CIIETYIOIIUX MapaMeTpoB.

- mpudt Times New Roman 4epHOro 1BeTa;

- pasmep mpudTa — 14 0T.;

— HHTepBal MEX/Ly CTpoUKamu 1,5 (32 HCKIIOYEHAEM THTYIBHOM CTPAHHIIBL);

— T0JIs JIEBOH CTOPOHEI — 3CM, IIPaBO# — 1,5 cM, BEpX H HH3 TI0 2 CM.;

_  HyMepaIHs CTPAHHUI OCYIIECTBIAETCS apabCKuMu nudpaMi BHU3Y JIMCTA 110 IEHTPY,
Ha TUTYJILHOM JIMCTE HyMEpaIlus He CTaBUTCA.

Cornacro npasmiam [OCTa pedepar fomKeH ObITh pacniedaTad Ha o0bruHOM JicTe Ad,
¢ OJIHOH CTOPOHBI, 06PaTHAs CTOPOHA IHCTa OCTASTCs YHCTOH.

PexoMeHIyeMasi CTPYKTypa pedepara

CoGpaB Bce JOCTYIHbIE HCTOYHHKA uH(OpPMALHH Ha ONPEICTICHHYIO TEMY, He0OX0IHuMO,
B TEPBYIO OYEpeib, CAMOCTOSTENBHO C HEH O3HAKOMHTEHCA, yToOBl IIOHSATHO PACKpEITH €€ B
pedepare. UToOBl O0ONErYUTR HANMCAHHC pedepaTa MOXHO COCTABHTH VA cebs mmaH H
paszenuTs paboTy Ha STAIBI - 3TO 3HAYMTEIBHO o6nerunT paboumii IIporece.

O6beM paGoOTEI B NEYaTHOM BHIE MOJDKEH COCTABILITH HC MEHEC 7 u He GOomee 15
crparun. Jna Toro uro6 pabora JIETKO BOCHPHHAMAJACE creayeT IPHIEPKHBATHCS
OTIpe/IENIEHHOM CTPYKTYPBI TEKCTa!

- CopepxaHue.
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— Bgenenue (060CHOBBIBACTCS IeTb HAIMCAHUA paboThl, aKTyalbHOCTh M IHPHYMHA
BEIGOpA MMEHHO TOH TEMBI).

_ T'maBsl, OCHOBHas uacTh paGOThl, TAe B pE3yJbTare O3HAKOMICHHA CO CIHCKOM
JTUTEpPATYphl, OTKPHIBAETCS TOYKA 3PEHMS aBTOpa Ha BeIOpanHy0 TeMy. OO6o3HauaroTcd B
BEpXHEH LEHTPANTBHON YacTy JIHCTA 3araBHbIMU 6yxBamu. Bee riiaBbl HyMepyIOTCH.

— 3axmoueHue (KOPOTKHE W HYETKHME BBIBOIBI C(HOPMHUPOBAHBI H3 OCHOBHOM 4acTH
pedeparta).

— TIpuinoKeHHs, eClId TaKHe HCIIOTB30BAIIHCE.

_ CHHCOK HCIIONB3yeMOM JTUTEpaTyphbl (JIOJDKEH BKIHOYAaTh OT 4 no 10 UCTOYHHKOB).
Crucok muTepaTypsl ohopMiseTcs B alihaBUTHOM IIOPSZKE, CHATala yOTHUKalMy HA PYCCKOM
S3BIKE, 3aTeM - HHOCTPAHHBIE, B KOHIIE - IPYTHE HCTOTHUKH (ccruTKH Ha caliTsl B IHTEpHETE).

Kaxmas moBast 4acTh / riiaBa pedepara I0JDKHA HAIHHATHCA C HOBOM cTpaHuLBl. TekcT
BEIPABHHBAETCS 10 MUPUHE. OTCTYIICHAA MEK/Y ab3amaMy IODKHEL COCTABIATE 1,5 oM.

B TekcT Hay4yHOH paboTEl MOXKHO BCTaBJIATE TabHLE! (HOMIACE ¥ HOMEP 0hOpMIIIETCS
Haj Hel), PUCYHKH W m300paweHus (MOANHCHIBAIOTCS B IEHTPAILHON 9acTH MOJ HEMH) H
ccputk (He bonee 10).

Ha sammry pedepara OTBOAUTCS 5 — 7 MUHYT, BMECTE € BOIPOCAMH TPYTITIBL. Ha 3amure
OlleHMBAeTCA: YJAuHO JIM YCTHOE BBICTYIUICHHE (KyTbTypa PetH, Mamepa, HCTIONBE30BAHKE
HATVISIHBIX CPEZCTB, y/ep/kKaHHe BHEMAHHUS ayIMTOPHH), IPO3ByHalla OCHOBHAS HICH pedepara,
KaKHe 3amayd OBUTM TIOCTAaBJEHBl M KaK OHH OBUIM pEealM30BAHBL Kak oOyuaromuics
OpHEHTHpyeTCS B MaTepuajne, M OTBEYaeT Ha BOIPOCHI (ronmHOTA, APTYMEHTHPOBAHHOCT,
y6enuTebHOCTE B T.21.) IIpoBe/ieHa Jii HCCIIeTIOBATE/bCKAs paboTa, KaKOBEI €€ pe3yIbTaThl, ICM
oHH 000CHOBAHBL.

Pasymumble BEAB yaeOHOM paGOThl acTMpaHTa CIOCOOCTBYIOT OBIIALCHHIO KyJbTYpO#
MBIILJIEHHS, CIIOCOOHOCTHIO B THCHMEHHOM M yCTHOH PeUH JIOTHICCKH IIPABHIIBHO ohopMHUTE ETO
pPE3yIBTATEL, TOTOBHOCTBIO K (DOPMHPOBAHMIO CHCTEMHOTO NOIXOMA K aHanu3y wHOpMAaIlHH,
BOCTIPHATHIO HHHOBALMH, OPMUPYIOT CIIOCOOHOCTD ¥ TOTOBHOCTD K CaMOCOBEPIICHCTBOBAHHIO,
caMOpeai3alliy, THIHOCTHO! H npeaIMeTHOH pedIekCHH.

Bojiee TOro, pasiuvHble BUIABI Y4eOHOM ACATEIBHOCTH GopMHEpPYIOT CIIOCOOHOCTD B
YCTOBMAX PA3BUTHS HAYKA ¥ [PAKTHKH K IEPEOLECHKE HAKOIVICHHOIO OIBITa, AHATH3Y CBOHX
BO3MOJKHOCTEH, YMEHHIO NPHOODETaTh HOBBIC 3HAHMA, HCIIONB30BATh Pa3IMHHEIC (b opMeI
o6yueHus, HHPOPMAITHOHHO-00pa30BaATENbHBIC TEXHOIOTHH.

10. MeToau9ecKHe PEKOMEHIAIHH [IPET0IABATE/II0 0 OPraHu3anuy y4e0OHOT0 mpomecca
o AMcUUNIHHE (MOXYJis)

[TperonaBaHyue  MHCLHUILUIHHEI (Momyns)  OCYIIECTBISETCS B COOTBETCTBHM  C
deiepanbHBIME TOCY1aPCTBEHHBIME TpeOOBaHUIMH.

[Tpu W3ydEeHHH JHCIIHIIITHHEL (MOJLyIIs1) PEKOMEHyeTCS HCIIONIB30BATh cneqyromuii Habop
CpEJICTB ¥ c110co60B 00yHeHHUS:

—  PeKOMEHIYEeMYIO JIUTePaTypy;

—  3a7aHus 1A TOATOTOBKH K CEMHHApaM (IPaKTHISCKAM 3AHATHSIM);

—  BOMpOCHI [ YCTHOTO ONPOCa K 00CYKNCHHA | JIP.;

_  3a;gaHWs U TEKYIIEro KOHTPOJS yCIeBAaeMOCTH (3aaHHs UL CaMOCTOATE/IEHOH
paboTHI 00yHAIOIIEXCs);

—  BONPOCH M 3aJaHus UL IOArOTOBKH K IIPOMEKYTOYHOH aTTECTAllMy 10 UTOTaM
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M3yUeHHs TUCLHILTHEE! (MOIYILS).

[Ipx TPOBEJCHAN 3aHATHH JIEKIHOHHOTO M CEMHHApCKOro THIIA HeoOX0IUMO CTPOro
IPHIEP/KABATECS yIeOHO-TeMaTHIECKOT0 IaHa TACIHILIHHEL (Momynst). Heobxonumo yaennTh
BHHMaHHE PAcCMOTPSHHIO BONPOCOB H 3a/laHHH, BKIIOYCHHBIX B OLCHOTHBIC 3aJaHnd, [pH
HEOOXOIMMOCTH, PEIIUTh AHAIOTHIHEIE 3a/1a4d ¢ 0OBACHEHUEM AITOPHTMA PCIICHML. Cnenyer
o6paTHTs BHEMaHHe OOy4arMMXCH Ha TO, YTO A YCIIEITHOM IIOATOTOBKH K TEKYIIEMY
KOHTPOJTIO YCTIEBAEMOCTH M TPOMEXKYTOUHOH ATTECTAallii HYKHO H3Y1HTb PEKOMEHI0BAaHHYIO
NATEpaTypy W HHBIE PEKOMEHIOBAHHBIE HCTOYHHKH, HeoOXOIUMBIE JUTA H3YyYEHUS TUCIHATUINHEL
(Momys).

Texymmii KOHTPOTL YCIEBAEMOCTH IO JIMCIHUIITIMHE (MOLYXO) W TPOMEKYTOYHAL
aTTecTalsi OCYIIECTBISIOTCS B COOTBETCTBMH ¢ Ilopaakom OpraHu3alih H TIPOBEIECHHS
TeKyIIero KOHTPOIA ycreraeMOCTH W IIopsakoM MPOBEICHH: IIPOMEKYTOIHOH aTTeCTallHuy
06yualomuXcs, yCTaHABIHBAIOIAM (QOPMEI MPOBEACHHS [POMEKYTOUHOH aTTeCTalluH, €€
HEPHOAUIHOCT U CHCTEMY OLICHOK.

Hamwume B LleHTpe 2MeKTPOHHOR HH(OPMAIHOHHO-00pa30BaATEIPHON CPEMBI, @ TaKKe
SNEKTPOHHEIX 06pa3oBAaTENBHBIX PECYPCOB TIO3BOJIACT H3y4aTh JMCHHUILTHHY (MOTyIB)
uapammaaM ¥ munaM ¢ OB3. OcobeHHOCTH H3YUEHHS THCIUILIHHEI (MOJyNsl) WHBAIHAAMH H
maamMu ¢ OB3 ompenenenbl B IlomoxeHur 00 OpraHM3allvyi I[OTy4CHHA oOpazoBaHus IS
WHBAIMIOB ¥ JIUII ¢ OFPAHAYEHHBIMH BO3MOXHOCTAMHE 30POBEA.
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