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Henpio H3ydeHns NHCHHIUIRHL]
ABNgeTcs  mpuoOperenne — o0ygaioniAMHCS — 3HAHMH,  HOMOTraxommx  COPMHPOBATL
nipecTarieHnd 06 OCHOBHEBIX KIaccax OHMOJIOTHYISCKH aKTHBHBIX BEINECTE, HX PACIPOCTPAHCHHH
B TIPHUpPONE, CTPOCHHM, CBOHCTBAX, MX POJM B MerabommsMe YEIOBEKa M MOICKYILIPHEBIX
Mexann3Max AchHcTBHS.

2. Mecro yue0noil JMCIUMILIAHLI B CTPYKTYPe 0CHOBHOMH o0pa3oBaTesHOH
OporpaMMBbl

Hucrmnmisa «bHONOTHYECKH aKTHBHBIC BEIECTBA» OTHOCHTCA K BAPHATHBHOH dYacTH
npodeccronansHoro rukia OcHOBHON 06pazoBaTelbHON IIPOrpaMMBL.

Jlis  oceroeHus JHCHETIMNEL OOYHAIONHecs MCIONL3YIOT RHAHHSA, YMEHHY U BHIHI
IeSTeILHOCTH, CHOPMUPOBAHHEIE B HPOIECCe OCBOCHHS MUCIMIUIMH XHMHYCCKOrO IIHKAA HA
IpeABIYIIMX YPORHsIX o0pazopanus (00N{ad ¥ HEOPraHMICCKAS XMMES, OpPTaHHICCKas XUMEL,
OHOOPraHHIECKas XUMUs), @ TaxoKe 3HaHus B 00IACTH GHOMOTHICCKMX TUCHHILTHH {IIHTOIOTHI,
TeHETHKA U Ap.).

Hucrminrea «bHONOTHYECKH AKTHBHBIE BEHISCTBA» MOMKET SBIATHCH 0Oazomoil Ind
TIOCACYIOMEro U3YUSHHs APYTHX TUCHUILIME BapHaTUBHOH dacTy HpOodeCCHOHANBHOIO HHKIIA,
ITHCLHMIIEH 10 BRIOOPY CTYACHTOR W MOATOTOBKH K HTOTOBOH rocyJapcTBEHHOH aTTeCcTalHH.

3. Tpedoranus K YPOBHIO OCBOCHHS THCIHILIHHb]

Ilpouecc wu3ydeHWs JUCHWIUIAHEI HAaNpapicH HA (QOPMHPOBAHHE H DPa3BHTHE
npodeccronanpabix  kommerenmmi  (1IK-2, [IK-3, [IK-4, IIK-6, IIK-9), obmexynbTypHBIX
xomreTermmit (OK-4, OK-5, OK-6, OK-7, OK-9, OK-10). Ocpouptmiii ZHCHHINTAHY «XHMHIL
NIPHPOIHLIX OPraHMIeCKHX COETHHEHTID) TOMKEH:

- BAAAETH: :
3HAHEAME 00 OCOGEHHOCTH JKMBOM MATEPHM, YPOBHSX OpPraHW3allHH XKHBBIX OPIaHH3MOR,
XEMHAYCCKOM COCTABE M OPTaHM3alAy KIBOH KIIeTKH, pazMepax 1 popmax OHOoMOIEKyN, oOMere
BEIIECTB M OHESPrHM B OHOJOIMYECKHX CHCTeMaX, peryisiMM ¥ BOCHpPOM3BEICHHH B
ouonormyeckux cucremax. (OK-5, 6, I1K-2, TIK-3, IIK-4, TIK-6, 9),

- GBITH CHOCODHLIM:

XapaKTCpU30BaTh OCHOBHBIE IyTH MeTabolnusMa XHMHUYECKHX KOMIIOHEHTOB B OKHBEIX
OpraHm3Max; MPeCTARIATE: XUMHUYESCKIE OCHORE AKHI3HEHHO BAUKHBIX IIPOLIECCOB M SRICHAUH U HX
perymimuo (OK-6, 1IK-2-4, TIK-6, 9);

HOAB30BATECS COBPEMEHHBIMH (BPU3AKO-XUMHUIecKuMy MeTogaMmu uccnemoranus (OK-6, ITK-3-
6, TTK-9);

K CHCTEMHOMY aHAIM3Y 3KOIOTHHECKHX rpoliieM, BOIIPOCOR COCTOSIHUS OKpy>Karolgell cpemsl u
3nopoBbs genoseka (OK-4, TIK-4);

- MOHHMATHL OCOOSHHOCTH CTPYKTYPHl ¥ (YHKIHOHMpPOBAHHS OHOMONEKYN H HX KOMINIEKCOB
kak Hocurenei xkuzuau (OK-4, [1K-3);

- YMETH NPEMEHATH IONYyICHALIC 3HAHN:

JUIS  aHamza  IpHKIafHelx  apobieM, a Take g [NAHHPOBAHMSA H  IIPOBEISHHI
AKCIIepHMEHTATBHEIX uccnenosarui (OK-4, TIK-4)

- OBITh TOTOBBIM K CAMOCTOATCILHOMY TPOBEHCHMIO HCCICAOBAHHMI, IIOCTAHOBKE
CCTCCTBSHHOHAYUHOI'O JKCIIEPUMEHTa, HCIIOIR30BAHMID WHMOPMAIMOHHLIX TEXHONOTHH Jnd
PeLICHHS HAYYHBIX M 11poQecCHOHANBHBIX 3a/(ay, aHali3y B OIIEHKE Pe3yIbTaToB J1abopaTopHbX
uccnemopanuii (OK-7 OK-9, OK-10, TTK-2-4, TTK-6, TIK-9).

B pesyantare H3ydYeHHs IUCHUIIHHLI 00yUaromniics Jo/pKeH
SHATH:
- CTPOEHHE U CBOKCTBA OCHOBHEIX XMMUYECKUX KOMIIOHEHTOR XKUBOH MATEPHH;
- QCHOBHBIE KJIACCH OBONOTMYECKH aKTUBHBIX COSHMHEHMH;
- O0HIYIO XapaKTEPHCTHKY KXNOT0 Kilacca COCARHCHHIH;



- 0COBERHOCTH CTPYKTYDEI ¥ GYHKIHOHMPOBAHUS GHOMOTIEKYI;

- IPHHIMIL PEryJIAHE 0OMCHA BEIHECTB;

- B3aRMOCBA3b 00MeHa COSMIHSH I PasIAIHBIX KNAaCcCOB OHONOTHICCKI-aK TUBHBIX MOICKYIL;

- HCHONB30BaHKe GHONOTHYICCKH aKTHBHEIX COSIFHECHNIN B OHOIOTHH, MEOUITHE H (apMaKo-
A0ruu

BAAJIETh:

- HABBIKAMHE HCTIONB30BAHAH IKCIIEPHMEHTATRHEIX METOIOR HCCIETOBAHKS AJIS CHHTE3a
BEIICCTR;

- YMEHUSMHE I10JIb30BATHCS COBPEMEHHBIMHE (DU3UKO-XUMUIESCKUMHE METOIAMU HCCISIOBAHNS LIS
OmpeneneHns CTPOCHES, CBOMCTB H MACHTU(DHKAIIY COCTHHCHIM;

YMETh!

- HPUMEHSTh HOJY4EHHBIC 3HAHWS U HABBIKH IPH BRIIONHEHUH KYPCOBBIX B AMILTOMHEEIX paloT u
B Oyayine# mpodecCHOHATHHON ASATCIEHOCTH.

4. O0mast TpYJ0eMKOCTD JHCHHILTHHLT 5 3a9eTHBIX eXHHHIbB]
H BUABI yuednoii padboTni

TpyroeMKoCTS: Pacmpenesnerue
Bun yuebmoii paborst 3QUETHBIE €IMHHATRL, YaChl (B IO CEMEeCTPaM, Jackl
COOTBETCTBHE C yaeOHEBIM (B COOTBETCTBHH C
HJIEHOM) yaeOHBIM IUTAHOM )
Beero: 5 3aueTunix emuamut — 8
180 gacos
AVIUTOPHEIC 3aHATHS 72 72
Jexmum 36 36
[IpakrTuyeckue 3ansTus 36 36
Cemunapsr - -
JlaboparopHeie paboThI - -
Jpyrue Bumel ayIuTOpHBIX paboT: 22 22
3aHSTHS B HHTCPaKTHRHON hopme
Hpyrue Buis: pabor: yx3aMen 27 -
CamocTosrensaas padora 81 81
Kypcogoit npoexT (pabota) - -
Pedepar - -
Pacuérao-rpadmaeckue paboTsr - -
DOopMEI TEKYTHETO KOHTPOIS KonnokeayMbL, KOHTPOILHEIC KomaokeruymeL,
paboTsl KOHTPOJIbHBIC paboThl

DOpMEI NIPOMEKYTOYHOH arrecTa- 3K3aMEH IK3AMEH
LH¥ B COOTBEICTBUH C VUCOHBIM
TUIAHOM




5. Copepxanne yaeOHOH TUCHHILTHHABI

5.1. Pazoennl yueOHoil OucUunIUnbl

Bunns yaeGroit padorsn (uac)
Ne Haumenosauue (B COOTBETCTBHHU C y4eOHBIM [IIAHOM)
u/n paszesa B 1.4, Camoc-
auenuauael (temor) | BCEIO | nex- HpaKTH- Jabopa- HHTEP- TOAY /b=
13787 JecKHe TOPHEIE | AKTHBHbIE Hasl
(cemmuuapmn) dhopMEI paBora
odyHeHus (qac.)
(ue MeHee
20%)

1 | Beencuue B xuMuio 8 4 4 - 2 10
DMOIOrHYECKH AKTHR-
HBIX BEHICCTB.

2 | AMHHOKHCHOTEHL 8 4 4 - 3 10
lenmuarl benku.

3 | Jlumuaer. Keper. 12 6 6 - 3 11
Bocxu. Huskomone-
KYJISIpHBIE OHOperyIis-
TOPEL

4 | buonorauecky Bax- 8 4 4 - 3 10
HBIC TeTEePOIHKIHIEC-
KHE COSOMHCHHA

5 | Yrseronsl 12 6 6 - 3 10

6 | HyxmewsoBbIE KHCTO- 8 4 4 - 3 10
THE

7 | DepMerTol 8 4 4 - 3 10

8 | ButaMmuHBI 1 MEKpPO- 8 4 4 - 2 10
IICMEHTHL.

Uroro: 72 36 36 - 22/31 % 81

5.2. Codepsrcanue pazdenoe ducyuniunm

5.2.1. Beedenue € Xumuio OUOTOZUYECKU AKMUGHBIX Geuecms. SHAYCHHE OHOIOTHYECKH
aKTHBHLIX BeilecTs. [lomudpysxknpoHambuele Monexynsl. Kinaccmdukanms BAB no euzam
Huonormueckoit AKTHBHOCTH. Kiaccuduranus o XUMHYECKOMY CTPOCHHIO.
Dapmakonoruyeckas Knaccuduianus. BHOMONEKyNBI, HX OCOGCHHOCTH W 3HAuYEHHE UIA
HKAZHEOCATCIBHOCTH, MepapXua MoNeKyIApHOH Oprauu3aliy KIETOK.

5.2.2. Amunoxucnomer. Ilenmudwr. Beaxu. o-AMEHOKHCIOTH. O6Tmme CTPYKTYpPHEIE CBOWCTBA.
CrepeomsoMepms. DBelkoBble ¥  HENPOTEMHOISHHEIE AMHHOKHCHOTEL — 3aMEHHMblE M
HE3aMCHHEMBIC aMHHOKHCIOTEL AMHHOKHCIOTH! KaK CTPYKTYpPHEIE 31eMeHThI OenkoB. [lermrrspl.
Upupona nenrummo#t cessm. Benxu. Momexynspaas Macca, pasMep u Qopma OEIKOBBIX
Monekyn. Kraccubuxanus 6GenxoB. UeTbipe ypoBHS Opragu3alyy CTPYKTYPHL OCITKOB.
Henarypanus 6enkos. Mornble cBOHCTBA aMWHOKHC/IOT. Msosnextpuueckas Touka. CrocoObl
pasjiencryd aMHHOKHCIIOT Ha OCHOBE MX HMOHHBIX CBOHCTB (MOHOOOMeHHas xpomarorpadus u
anexrpodopes). Peaknuy aMHHOKMCIOT in vivo (ne3saMEHMpOBaHHE, JNeKapOOKCHIIMPORaHHE,
00pa3oBaHHE NENTHIHON CBA3H).

523, Jlunuow. Kuper. Bocku. Husxomonexynspuwie Guopezynamoper. Kupet. Crpyxrypa,
HOMCHKIATYpa, Knaccuukaims. AImIrHIepus. Baxueiiiune Boiciine KapGoOHOBBE KHCIOTEL
BXOZMIHC B COCTAaB XHpoR U Maced [wnpoams xupos. Bockm. Tepnewst. Crepoumel
Hpocrarnagmuusl.  Buonormueckas pons.  Docdommmusr.  CTpyKTVpa, HOMEHKNATYpa,
knaccuduranng. Gochormunepunts. COUNTOMATIETEL




5.2.4. Buonozuuecxu 6ancuvie zemepouuiiiuyeckue coedunenus. O0mas XapaKTePHCTHKA,
KiaccH(uKanis, HOMEHKIATypa. PeakllHOHHAs CIOCOOHOCTH APOMATHYCCKHX ETSPOLMKIIOB!
APOMATHYECKHE CBOMCTBA, KHCIOTHO-OCHOBHBIC M HYKICO(HIBHEIE CBOMCTBA, OCOOCHHOCTH
PEAKIH MEKTPOGHIBHOTO 3aMelleHus., [[ATHYIeHHbe TeTePOIMKIL ¢ OJHHM IeTEpoaTOMOM H
¢ apyms rerepoaromamu. lllecTHaneHHBIC TeTCPOIUKIBI C OJHHM I'€TEPOATOMOM H C JBYMA
rerepoaroMaMu. KOHMISHCHPOBAHHBIE TI'eTePOLMKIBL THIPOKCHIYPHHEI, aMHHONYPHHEL
ANKaJIOHIBL

5.2.5. Venesoowr. Momocaxapunpl. Kraccmdmrarmus, HoMeHKIATYpa. CTepeonsoMepus u
TayToMepHa. XUMHUCCKHE IIPEBPAlNCHVS: OKUCICHHE, BOCCTaHOBIeHHe, (ochopunuporanye,
o0paszopanpe MMKO3WI0B. BHOMOrngeckas ponb BaKHCHOIMX TIIIHMKO3HA0B. OMHrocaxapuibl
Crpykrypa u croifcrsa. BoccranaBimBalomiie ¥ HEBOCCTAHABIUBAIOIIHE JAUCAXAPHIBL
Tomucaxapuant. CrpykTypa, KmaccH@uKamug, CBOHCTBA, ¢~ W J- ITHMKO3MAHBIE CBSI3H.
QepMeHTATHBHLI H  KHMCJIOTHBIL TIHAPONH3. 1 OMONOIMCAXapuibl (NEIU003d, Kpaxmal,
TTIHKOTEH, HeKceTpassl). I mukonporenpl. KohurypanuoHuse W KOHQOPMANHOHHBIE PA3IHIHs,
Ouonorudeckas poib.

5.2.6. Hyxneunosvie xuciomer. Hyxneosunnl. HoMerknatypa. CTpoeHHE: a30THCTBIE OCHOBE-
HUs MyPHHOROTO H NHPEMHIMHOBOIO psifa (afeHWH, TyaHWH, THMWH, TMTO3WH M YpPaim),
MHHODHBIE @30THCTHIC OCHOBAHHA; YIACBOAHBIE KOMIOHEHTHI: pm00O3a H JIE30KCHpH003a
(xondurypanus INHKO3HNHOTO IICHTDA). Hyxmeotuasl. Homemkmarypa, CTpoeHHE,
KIaccHQUKaug. bHodOTHUSCKM BaXKHBIC HYKICOTHABL  ancHosuuTpubochar (ATD),
auxoruHagenunardocdar (HAJ+) u duasananesnnmraykncorun (GAJ). TommyxmeoTnsn
n nyknenworpte kucnorsl (HK). Knaccuduwkamus u ctpoenme JIHK m PHK. Ilepeuunas
crpyxrypa HK. Xumugeckue u QepMenTaTHBHBIE NpeBpamienus. Bropuynas crpyxrypa HK:
neofinas crmpans JIHK. KommnemeHTapHbie B MEXIIOCKOCTHBIE B3aUMOACHCTRES a30THCTHIX
ocsoranuit, [Tpaswio Yapradgda. Homumopdusm nroitnoit crmpana JTHK. Tlukmmueckue cBepx-
ckpyuennble JAHK m TomonzoMepsl. Makpomonexynsapras cIpykrypa PHK. Tpancnoprasie PHK
(TPHK), marpuansie PHK (MPHK) 1 pa6ocomusie PHK (pPHK). ®yHKumn HOARHYKICOTHIOB B
MUBBIX OprafusMax. Hyxieonporeuss:.

5.2.7. ©Qepmenmet. Homenximarypa, wiaccudukanmsa. Denxopas mnpupoda (epMEHTOB.
AKTHBHBEL IIEHTD. Y9acToK cBsa3biRanmg ¢ cybcrparom. Kodakrops: depmerton. KodepmenTr
A mOpocreTHYeckue Ipynnsl. Karamutudeckme cpoilictea depmentos. Kuneruxa peakrmit
(epMEHTATHBHOTO KaTanu3a. ABTOKaTANMTHIECKHEe (GEePMEHTHBIE NPOIECCHL IIEMEHTAPHbIC
aKTBhI (DEPMEHTATHRHBIX pEaKIMH B paMKaxX TeOpHU IepexomHoro coctosmus. CybOcTpaTHas
cnenm@uIHOCT: QepMeHToB. KOHKYpeHTHBIE H HEKOHKYPCHTHDBIC HHTHOHTOPEL MexanH3Mbl
bepmenraTupEbX  peakumi.  Perymsius  aktMBHOCTH  epMenToB.  pH-3aBHcEMOCTH
(epMEHTATHBHBIX peakiuii. 3aBHCHMOCTh CKOPOCTH peakiuil 0T Temiieparyphl. Perynaropusic
(epMEHTEL AJNOCTepHIecKre PePMEHTE i MOLY/IITOPEL.

52.8. Bumamuner u muxposnemermei. Burammabl, Homemxiarypa #  KnaccHHKaIus.
KupopacTBopEMBIE ¥ BOAODAaCTBOPHMBIC BHTIAMMHEL DBHTAMHHBI KaKk KOMHOOHEHTHI
kodepmenToB. Tmamun. PuGodmarmu. Huxormnamun IlawToreHomBas xmcnora. BuOTHH.
(onuesas kucnora. Jlumoxucnora. Kofanamun. Ackopbunosas xucnota. Butammnm A, JI, E n
K kax npoHsBOgHEIC H3OIIpECHAa. BHONOTrMH=ecKas poiik BUTAMWHOB, MuxposiemeHtsl. Pomib
HOHOB JKEJIe3a, MEIH, HHMHKA, Mapranna ¥ kodansTa B OMONOTHYECKHK IIporeccax. bBHOXUMHSL
TOKCHKONOrHM: ceneHa ¥ Gopa. Mombnen, Bapamuii ¥ HMKeNb KAK KOMIIOHCHTHI HEKOTOPBIX
epmenTOB. bHomOrnyeckoe 3HAUCHHE HOHOB KAbIHd, XpoMa, 010ea ¥ amoMuHns. Kpemuuii
KaK MEKpOdAeMeHT. Ocobas polls HOHOB INENOHEIX MCTAIUIOB B OHONOTHYECKHX CHCTEMEX.

3.3. labopamopuutii npaxkmuxym
He mpexycmoTpen yueOHBIM IHIaHOM

0. Yuedno-MeToaueckoe obecneueHae JTHCIHAIIHNLI
6.1. Ocnoenan rumepamypa:



L. Pwmwmmopwry H0.B, Koruues A.C., Cerocrearora IA., Kyryzosa H.M. buoxmMuueckne
OCHOBSI XUIHEISITENRHOCTH UEHOBEKa: ¥ 5elHoe nocobue s By30B. M.: Bragoc, 2005.- 406 ¢.
2. Apremosa 3.K., Ocuosrl o6imel u Snoopraswgeckolt xumvan: Yaebaoe nocobne g BY30R.

M.KHOPYC,2011.-245¢.

6.2, [ononRHEmMeN N AR RUMEPEIYDE:

1. Pymssner BE.B., Asmtmsa E.B., Hucraxop 0.B. Xumuuecxkue ocmorss sxwsEn. M. Xmvuzg,

2007. - 560 ¢,

[l

800 c.

. Mapw P, I'peanrep [1., Me#iec [L., Pomysnz B. buoxumus gerosexa. M. Mup, Burowm, 2009, -

3. Trorapkuna H.A., baykos KO.M. broopramwueckas xumust. M. JIpoda, 2010. - 544,
4. A Jienunmxep. Ocroer dmoxamua. T. 1-3. Mi.: Mup, 1985. - 1056 ¢.

6.3. Cpedcmeg 00ecneqenyn oC60eHUA OUCHURIIINGE

1. http/fwww. bloword/narod.ry/

2. ViedopManyuoHHO-COPABOYHBIC K TOHWCKORBIC CHCTEME! Hayuuas Oubmmorexs e-library,

Rumbler, Yandex, Google.

3. CoempansHble HOMCKOBBIC CHCTeMBE  Mip://www.chem.msu.su/rus/elibrary/,
httpr//www.chemnavigator.hothox.ru/ , http//fwww.xumuk. ry/

6.4, Memepuansio-mexnuueckoe 66eCneerue JuCyunIib

AYAuTOpES JUI% YTCHHS REKOEH ¥ TIpOBCNCHHS NDAKTHUCCKHX 39HSTHH NOIKHAZ OBIThH
OCHAUIEHa MYJIBTHMEIMAHEIM 000Dy IOBAHUEM, HHTEPAKTHRHON JOCKOH.

Ne Haumeroranue pasmena
/T {Temu1) yuehmolt
OHUCHATIIAHEL

HawMeHOBaANWE MATCPHANIOR
0o0yHieHHs, TAaKCTOR
nporpaMMECro obecnesenng

HarMeHoBaHEES TEXHIICCKUX K
aYIHOBH3YAIBHBIX CPECTR,
HCTIONE3YEMBIX € TETBIO
HEMOHCTPRIHE MaTeprasia

1 Baenenue B XUMHIO
DHONOTHYSCKY aKTHREEIY
BEIIECTE.

IHCTONOrHYIECKYE MPenaparts

CD-ROM,
MYIbTUMEMHHbIE MATEPHAD,
AHTEPaKTHBHAS JOCKa

2 | AMUEORHCIOTEL
Henmums:. Bemar.

www.isuct/dept/vhik/Bussion

CD-ROM,
MYNBTEMEIHEEBIC MATepHalIb],
HHTCPAKTHBHAS HOCKA

|5

Jimmuasr Hupes. Bocku.
HHE3KOMOTeKYIspHBE

www.isuct/dent/viik/Russion

CD-ROM,
MYIBTEMENHMHEE MATEDHATEL,

OHOPETYISTOPEL MHTCPAXTHBHAS J0OCKA
4 | BPHONOTHYECKY BAKHEIE www.isuct/dept/vhk/Russion MyneTrMenuitnse

[ETePOIMIITHISCRHS MaTepUANEL,

COCIHHEHUS. HHTEPAKTHRHAY NOCK],
5 | Vriesons: www.isuct/deot/vhik/Russion CB-ROM,

MYJIBTHMETANHEIE MaTepaaNisi,
HETCPAKTURHAS IOCKA,
MYJIbTHEMEIHRHEC yuelHe
nrocobus:Bronorug 3A0
Hpocpemerne MEIVIA

6 | ByxIieusoRble KHCnoTE

Maxets: JHK, PHK
www.isuct/dent/vhid/Russion

CD-ROM,
MYTBTEMEIIHHER MATEDHATSE,
RHTCPAKTHBHAS JIOCKA,
MynbTRMenu e yaebanie




rrocobug:Bronorng 3A0
ITpocremenne MEOHA

7 | ®epMeHTHI www.isuct/dept/vhk/Russion MyneTaMeUiTHbIC
MaTePHATIEL,
WHTEPAKTHBHAS JIOCKA

8 | BuramuHas M MEKDO- www.isuct/dept/vhk/Russion MynLTAME I HEIE

DJIEMEHTEL MAaTCPHATE],
HHTEpaKTHBIad HoCKa

7. MeToxn4geckne PCKOMCHAAIINH 10 OPragA3aniy H3YICeHHA THCHHAIIHHELL

7.1. Memoouueckue pekomeHOauun (Mamepuaisy) BPenooasamenio

IlpH M3NONKEHWH CONCPKAHHA JAUCUMIDIMHBI OCHOBHOC BHHMAHHE [ODKHO YIEISATHCH
PacCMOTPEHMIO BOHPOCOB CTPOEHUS ¥ CBOMCTB OHOMONCKYN, OCODEHHOCTAM IPOTEKAHHA
XAMUYECKHX peakiil B opraHuzMax. T.K. 3TH BOIPOCH HMEIOT OrPOMHYK) IPAKTUYECKYIO
3HAWIMOCTE.

Ipomexyrounslif cpe3 30aHuil MPOBOAMICA B BHAS CaUH KOJUIOKBHYMOB IO H3yYa&eMEBIM
TEMaM U BHUIOMHEHHEM KOHTPONLHBIX paboT, I 4ero paspaboTaHbl HHMBHIYATbHbIE 3aMAHHA.
Pabora ¢ HHOUBHAYAIGHBIMH 34JaHWSMH MOXKET UPOBOIHILCA CTYHZEHTAMH B KauecTBe
CAMOCTOSTEIGHOMN [IOATOTOBKH, KaK MO OT/JETBHEIM TEMam, Tak H 10 uToraM cemectpa. Cemectp
3AKAHYUBACTCH DK3AMEHOM.

7.2. Memoouueckue pekomMeHOayul Oia 00y UGHU{UXCA

3HaupreNbHAS  YACTH YIeOHOTO MarepHaia Auciuimmnbl  «BHONOTMYECKH —aKTHBHEIE
BelecTBay YYeOHBIM TUTAHOM OTBOJMICA HA CAMOCTOAICHBHOE H3ydeHHE, DBompocs,
PEKOMEH/IOBAHHEIE K CaMOCTOATENEHOMY H3YUCHHIO, OOBIYHO HE PaCcCMaTpPHBAKOTCA BO BpeMs
AYIHTOPHBIX 3aHNTHIT M3-33 HejocTarka BpeMed. OHH MMEIOT B OCHOBHOM MIUIXOCYTPATHBHBIA
XapaKtep W He OTHOCATCH K OCHOBOHONIATAIOMINM, HO 3HAHHWE HMX CYIIECTBEHHO Oo0lerdaer
BOCTIpUSTHE TPHHIMMHATLHEIX TIONOXEHUH npexMera obcyxienns. Kpome Toro, Marepuarn,
BEIHOCHMEIHl H& CaMOCTOATEILHOC PaccMOTpeHMe, pacImupgeT y oOydaroumxcs Kpyrosop,
HOBHIIIAET 3PYNAPOBAHHOCTE. JTO JacT BO3MOXKHOCTD YBEPEHHEE OPUEHTHUPOBATHCA B HAYKAX,
yKE 3HAKOMBIX U3 UPEABIIYDIHX KypcOB W ABIMOMWHXCA 0a3oBbIMM LIS JIAHKON
MACHALTMHEI(00Mas U HeOPraHWIecKas XHMHES, OPraHduecKas XHMHs, aHaIuTHICCKAT XHMUT,
OwoXEMES M JPYTHE), HMEIOLIHX MHPOBO33PEHYECKOE 3HAYEHHE, H, CICAOBATSIBHO,
criocobersyer GOPMAPOBANHIO BoeX TepeuncieHHsX Bhme kommeTennuii ([K, OK).

Hnan camocmosamensroti pabomyi
O61ee KOIMYECTBO Yacos, BHHOCHMEIX HA CAMOCTOSTEIBHYIO padoty : 81 wac

Ne | Pasmen ARCITHIIIIMHEL Hepeuens Bompocos Kon-so @opma
/T HACOB KOHTPONI
1 | Beenenue B XuMHIO 1. IIpoxaproTsl 3 MEKPOKOHT-
Oronorvuecku 2. DYKapHOTE 3 pPOJILHEIC
AKTHUBHEIX BEINECTR. 3. CrpyxrypHas Opranu3aiys 4
KIETKH
2 | AMHEOKHCIOTEL 1. Crpoenue, kiaccupHKalus H 2 MHEKDOKOHT-
Heomune:. benxu, HOMCHKJIATYPa aMHHOKHCIOT POJEHBIE
2. CrepeomnsoMepnsd 2
3. ChextpanbHas HICHTH(QHKAIHAI 2
AMHHOKHCIIOT




4. OnpepesicHHe aMUHOKHCIOTHOH 4
HOCIE0BATENBHOCTH
Jhanuet, Kuper i. Briciuge supHEIE KUCIHOTH 3 MuKpoKoHT-
Bocxm. HuskoMoute- 2. Cmpret 2 PONBHBIC
Kysapusie Opopery- 3. [loBepXHOCTHO-aKTHBHBIC Be- 3
JSTTOPBL ecTna
4. CTepeoXUMHs CTCPOHIOB 3
buonorunuecku Bax- 1. Knaccudukanms MEKIHIeCKUX 4 MuxpoKkoHT-
HBIC TETEPOLMKIINYEC- | COSHEHHH POJLHBIE
KHE COeIMHEHHS. 2. HoMmeHKNIaTYpa B U30MEpHs 3
3. {lpaBmno apoMaTHUHOCTH 3
YrneBosl. I. Crpoenue, wkinaccuduxanus u 5 MuxkpoxouT-
HOMEHKJIATYPa YITIEBO/IOB POJIBHBIE
2. Crepeon3oMepHa H TayTOMEPHA 5
HyirenHoBEIE 1. Crpoenrie u croifcTRa a30THC- 4 MukpoxoHT-
KUCTTOTHE TBIX OCHOBAHHUH POJIbHEIS
2. KoMnneMeHTapHOCTE 3
3. lommmopdusMm gso¥imolt cnu- 3
paju
7 | Pepmentsr 1. IpodepmenTst 4 MHuEKPOKOHT-
2. MzodepMeHTE 3 POJIBHEIE
3. HomdepMeHTHBIE CHCTEMS 3
8 | Buramunnl m Muxpo- | 1. FumosuTamMumos 3 MuxpoxouT-
JIEMECHTEL 2. 'unepBuTaMHHO3 3 POJIBLHEIE
3. IumeBpe MCTOYHNKE BUTAMH- 4
HOB H MHKPOIIIEMEHTOB

8. ®opmp1 TeKymero KOHTPOJIA YCIMEBAEMOCTH U NPOMEXKYTOIHOH aTTecTammu
olfydaomuxcs

8. 1. Hpumepnaa memamura pechepamos
1. XsMugecKkuil CHHTE3 TIONHNENTH/IOB U OSIKOBBIX MONEKY.L.
2. l'eneruaecknif anmapar kierky. 'enernuecknit koa. [IpuHimns: neficTBUS KOa.
3. Mexanmsm crrenmduraeckoro 0160pa aMEHOKHCIOT npu GHOCHETe3e Henka.
4. 'eHnas MHKCHEPHA.
5. BHOCHHTE3 CTEPOHIHEIX F'OPMOHOB.
6. Buonorumdeckue MeMOpaHk U TPAHCMEMOPaHHKIH TIEPEHOC BEITCCTB.
7. XAMH3M 3pHTEABRHOTO HPOIECCa.
8. Mncymun. Ero obpazosasune u poas B opranasme. XuMHISCKHH CHETES.
9. Kanneporenst. MyTareHsl. IIpoT#BoONyXO€BHE IPENapaTLL.
10. XuMus nuinesapedus.
11. Xumus pexanus.
12. Bogasi# o6men.

8.2. Bonpocst u 3a0anus 0113 cAMOCHOAMENLHOL pabonibl, 6 MOM 4UCTe 2PPRROCON
CAMOCHOAMEN bR pabomyl 00yuarowuxca
Cw. BBIIIE - TI7AH CAMOCTOITSABHON PaBOTHl CTYAEHTOB.

8.3. Bonpocst ons camonposepxu, ouanozoe, ocyscoenuil, duckyccuil, Ixcnepmus
1. TaitTe ompenencHue NPOTEHHOTEHHBIM AMHEOKACHOTAM.
2. Kak cBszannl Mexay coboll aMUHOKHCIOTH B MOIeKyJIe Genka?
3. Kakne aMHHOKHCIOTH O0BAPYKHUBAIOTCS KCAHTONPOTERHORON PEaKIIHEH?
4. YeM OTIMUAIOTCH TIPOCTHIE GENKH OT CIOKHEBIX?




5. Yto coboil mpenacTasideT NepBHEYHAA, BTOPHYIHAS, TPETHIHAN W YCTBEPTHYHAS CIPYKTYPHI
6enkos?

6. Kaxora xumuyeckas npupona GpepMeHTOR?

7. [lepeduciuTe noxasarenbersa OenkoBoil mpupoasl HEepMEHTOR.

8. Kakas cpm3b cymecrsyer Mexy pepMCHTAMH 1 BHTAMAHAMH,

9. Wuruburopsl M akTHBATOpBI (epMeHTOB. VX XuMHYeCKas OPUPOAa B MOJICKYISPHBIH
MEXAHM3M AeHCTBUA.

10. Kax fomxHa BIHATE HOHHas CHJIA HAa TPAHCHOPMUPYIOINYIO CIIOCOGHOCT: MEHJICHHO
OXTIAXK/ICHHOM NeHaTypuposannoit JHK?

8.4. Ilpumepsi mecmos
1. Beibepute npaBHIbHBIE BEICKA3BIBAHHS O CTPOSHHY U CBOHCTBAX NENTHIHOH IPYIIIEL

A) atoms C, O u N Haxomarcs B sp° THOPHIHOM COCTOSHIH

b) menTuanas cBA35 THAPOIM3YETCT KAK B KUCIOH, TAK M B HIENOYHOH cpene

B) C=0 cea3s yommuseres 1o 0,124 am

I') mentunas rpynna nmpefcTaBiier co0OM TPEXTEHTPOBYIO p, T-COUPSKERHYIO CHCTEMY
J) menTuHas rpynna uMeeT INIOCKOe CTPOSHHE

2. YCTaHOBHATE COOTBETCTBHC:

Crpykrypa feaka Cesa3n, noaaep:KuBawIme CIpyKTYpy
1) nepruunas A) micynoduaanie

2) BTOpUHHAN b) sogoponuse

3) TpeTHuHAas B) nonurie

Iy amugaeie
) reapodobuoe B3ammoneicTENE
E) cnoxuoadupusie

3. Hononaute dpazy.

IlepBuunan crpykrypa Gejika — 3o » COCTHHEHHBIX

CBHAIAMMH,

4. Boibepnte mpaBRiIbHEIC BRICKA3LIBAHYS I O- H B-aHOMEPOB

A) CYHIECTBYIOT TONBKO B HHKIHIECKOH popme

b) sBnsroTes suanTHOMEpaME

B) pasinaroTes TOMBKO 3HAKOM ONITHYECKOIO BPAMIeHHS

I) pasimyaiorcs KOHGUTypaMel aToMa YITepoaa, onpeNesiomero TPHHAIERHOCTD K D- 1
L-psiay

A} pazmmuarores koudurypaumeii atoma C-1 B ansnosax u C-2 B KeTo3ax

5. Bribepute HOMEpa NpaBUsILHBIX OTBETOR

KadecTeeHHbIE pEaKIHN TII0KO3LI:

A} BoccTanoBeHHe GOPOrHAPHIOM HATPHS

b) B3aumoneiicTare ¢ peaktuBoM Denrnra

B) BzanmoneHcTBie ¢ peaxtusoM Tosenca

I') B3auMozeHCTBRE €O CITIUPTAMY B HPHCYTCTBAY KHCAOTHOTO KATAH3aTOPa
J1) oxucrenme a30THOH KHCIOTOM

6. BeiSepute BepHbie YIBEPIKACHHS ANIsl MeTHA-0-D-raTakTonApaso3maa

A) oxucnsercs B D-ranakTyposOBYK) KHCIOTY KACAOPOJOM B IPHCYTCTBHU [UIATHHOBOTO
KaTaly3aropa

bB) oxucnsieTcs 6poMoM B ranakTapoByK> KHCHOTY

B) occTanapniBaercsa B monamon



') reaipomusyercs: B KUCHON cpeze
J{) obpasyer npocTsie 3Gupst IpH B3aUMOICHCTBAN ¢ JUMETHICYIB(ATOM

7. BeibepuTe BepHbIe YTBEDXK/ACHHMS JIIIS JIAKTO3B
A) obpasyer cnokube 3)Upb

b) obnanaeT BOCCTAHOBHTENBHBIMH CRBOHCTBAMH
B) runpormmzyeTcs B xuciol cpene

I') renpomuzyercs B ciiaboienouHol cpene

JT) o6pasyeT mpocThie HQUPH

F) BoccraraBmuBaeTest GOPOrUAPHLOM HaTpHs

8. BriOepuTe NpaBIIILHEIC YTBEPKICHHUS AT CAXAPO3LI

A) cocTOWT U3 OCTaTKOR D-IIII0K036! B 1IMpano340il 1 Gypanosioi dpopmax
B) se MyTapoTtHpyeT B pacTROpE

B) ciiocofHa K 1MKA0-0KCO-TayTaMepan

I') pearupyer ¢ u30BITKOM AuMeTHACYILGATA B IEOIHOH cpeyle

J1) obpasyeT cioKHbIe 2GUPHI B PEAKLUHE ¢ YKCYCHBIM aHTHAPHIOM

E) pearupyer ¢ MeTagonoM B HPUCYTCTRBHH Ta3000pa3Horo XJI0poBoAOpoaa

9. Beibepure NpaBUIbHbIC YTBEPIKICHHUS [T PEAKIINH OKUCISHUS-BOCCTAHOBIISHUS C YUaCTHEM
kotepmenTHoi cucrems: HAJL - HAJTH

A) g0noyHas KuCIoTa <>  MaBeleBOYKCYCHAA KHCIOTA
b) MONOYHAsI KHCIIOTA <> OHPOBHHOTPAAHAd KHCIOTA
B)otanon <« 3rasans

I'} dymaporas xuciora <> g6I09HAN KHCIHOTA

J1) aMoHHas KucnoTa < ANCTOHAMKAPOOHOBAS KHCIOTA
10. BriGepute HOMEpa HPaBHILHEIX OTRETOR

Cemmuaenns, Bxonamue B cocras PHK
A) THMaH
B) ypaitui
B) nnypun
I') agerun

M) rvamun
E) HEKOTHHAMET

8.5. llpumepnolii nepevens €onpocos 01 RPOMENCYIONHON ammecmauun
{ IK30MEHI)

I. AmysoxucnoTel. OCOOSHHOCTH CTPOCHHS, (GH3MKO-XAMHYECKHE CBOHCTBA, CTCPEOXHMEL.
Kiraccudurangms.
2. HesameHuMBle M 3aMEHHMbIe AMHHOKHCIOTHL M303mexrpudeckas ¥ H3OHOHHAS TOUKH
AMHHOKHCIIOT. MeTo/ibt X onpeneneHus. broreHHple aMiHs! H HX QHIUOTOTHYECKAS POIIb.
3. AMHHOKMCIOTHBIH COCTaB NPHPOIHBIX Oenkos. THOBI cBa3ell AMHAHOKHCIOT B OEIKax.
OcobeHHOCTH CTPOCHNS HENTHIHOM CBA3SH.
4. benku. VIx knaccuukalys, XuMugecKni coctas, crpoense. 3uayenre GENKOB B HOCTPOCHHH
1 HYHKIHOHHPOBAHUE KHUBOM MATEPHH.
5. CoBpeMmeHHEIE NMPEJCTARICHHA O THIAX CIPYKTYPHOH OpraHu3aimy OeIKOBEIX MOJICKYIL
Hepsuutias, BropudHas, TPETHIHAS M YETBEPTHYHAS CTPYKTYPHl OEIKOBBIX MaKPOMOJIEKYIL.
Cyutbl 1 CBA3M CTAOWITH3AINH.



6. ['mobymipepie n Qubpwmispasie Ocaku. (JcoOCHHOCTH CTPYKTYPHOM OpraHH3aIfHH.
XapaktepucTuka IpocteiXx  Oenxop  (aneOymumusl, 10OYIMHEL, NPOTAMMHBI, THCTOHEL,
IPOTaMUHB], TIFOTEIHHEL, CKICPOTIPOTEHHEL).

7. Obmas XapakTepHCTHKA HYKICHHOBBIX KHCIOT. MeTONBI BHIACICHHS, KaUeCTBEHHOTO
00HapyXeHHs ¥ KONHUECTREHHOI0 ONpenesieHrs. POk HYKICHHORBIX KUCIOT B (POPMUPOBAHUR
7 (pYHKOHOHMPOBAHKY KUBOH MaTepHH.

8. Hykneotwner m wmykneosunmwl. Mx Omomormueckas pone. JHK. CocrtaB, CrpyKTypHbIE
KOMITOHeHTHL. @u3uko-xumudeckue ceoiicTea JAHK. bruonormaeckas poss.

9. CrpykTypHas OpraHH3aIisd MONCKYN BYKICHHOBBIX KMCHOT . [IpHHIMI KOMILIEMEHTAPHOCTH.
buonormtdeckoe 3sHaueHUE ABYXCIUpanboro crpoeauns JJHK.

10. PHK. Coctas, c1poenme, cTpykrypHble kommoHeHTH. Buaer PHK (u- PHK, p- PHK, 1-
PHK).

11. T'emeTvdeckmH H aMHHOKWCIOTHBIA K07, XuMHYeckuil W (epMEHTATHBHBIN CHITE3
HOTMHYKIEOTHIOB. ABTOMaTHICCKUH TBepAoda3HEIH CHHTE3.

12. Yrnesomel. Knmaccupwmranma, nomenknarypa. MerTonsl BBIAEACHHS, K34eCTBEHHOIO
ODHApYXEHUS U KOIIYECTBEHHOTO ONpeCTICHH.

13. Monocaxapaasl. ANbI03EL, KeTO3bL OUTHYECKAs H3OMEPHS YIJIEBOHOB.

14, Xumzgeckne CBOHCTBA anmbl03 H KETo3. Peakiuu OKUCIEHHS ¥ BOCCTAHOBIEHHI.
Itpoussonsrsie MoHOcaxapraos (GochopHsre 3hupsl, avMuHOCaxapa u ap.)

15. Jlpcaxapuasl. OcoOeHHOCTH CTPOCHHS OTASIBHEIX MPEICTABATENEH BOCCTAHABIMBAIOIIMX B
HCBOCCTAHABIMBAIOIHUX AHCaxapuaos. Mx Ouoxorngeckas poib.

16. Toymcaxaprsr. Oco0eHHOCTH CTPOSHHS OTACIBHBIX IpecTaBuTeICH. Mx pactpocTpanenne
B IIPHpPOoE B BHONIOrMIecKas poib.

17. I'erepononucaxapugpl. I Hanyporopas kuciora. OcoBeHHOCTH CTPYKTYPEI M GHonorugecKas
pOIE.

18. bronoruyeckas pois yIueBos0B ¥ MX POJb B OPraNM3AlMH XKUBOH MATEPHH.

19. Jimmuner. Omnpenenesne, KiaccHQHKAOHsS ¥ HOMEHKIATYpa. MeTOOEl  BELIEICHNS,
Ka9eCTBEHHOTO OOHAPYKEHHS M KOIHUCCTBCHIOIO ONpeieeris. PacpocTpancHne B IPHPOJIE
A OMONIOTHIECKAS POJIb.

20. JKuprble KHCIOTH OROJOrHYeCKHX OOBCKTOB. HachlneHHble ¥ HEHACHIIGHHBIE JKHPHEIE
KHCJIOTSE, OUOIormgeckas pos.

21. T'manepodocdonumuapl. I HAPOIH3 JKEPOB U GepMEHTATHBHBIA paciaj.

22. Chuwrommmupsr, Counrommenmusl. IlepeGposumr. agrnmosunel.  Cymp(oIRmEIbL.
Pacnpoctparenne B pupose, Gnonornyeckas pois.

23. Crepunpr. Xonectepur. DQHpLI xonecreprna. [IPON3BOIHEIE CTEPHHOR, WX GHOIOTHICCKAS
POk,

24. CoBpeMeHHBIE IPSACTABICHASL O CTPYKTYPE B QYHKIIHIX GHONOIMYECKIX MEMOpa.

25. Butamunsl. Ux xnaccudukanad. BomopacTBOpPHMEE BHTAMHHEL, 0COOEHHOCTH CTPYKTYDHI
BHTaMHHOB. PaciipocTpaHeHHe B IPHPOJIE, OHONOTHYeCcKas poik.

26. KupopacTBOpPEMEIEC BHTAMHHEL. PacpocTpanetne B npupoie. bromorHgeckas poib.

27. MuHepansHEle KOMIOHEHTE KHMBOH Marepmu. Ux OGuomormueckme ¢yekmmn. Pomb
LEIOUHBIX METAIUIOB B OMOIIOTHIECKHX CHCTeMaXx.

28. Depmenthl. OCOOCHHOCTH CTPOCHHS MPOCTHIX ¥ CHOWHBIX (hepMerToB. Knaccuduramus u
HOMEHKIaTypa QepMerToB, PHOO3HMEL AD3uMBL

29. Du3nonorAYECKH aKTHBHbIC I'eTepO(YHKIMOHANbHEIE IPOH3BOIHEIE GEH30NLHOI0 PS/IA.

30. @u3MOAOTMYECKH AKTHBHGIE NSTHWLICHHBC TeTepPOMYHKIMOHATLHELIE IPOH3BO/IHELE
FETEPOLMKIMIECKOTO PA/IA.

31. OH3HONOTAYCCKH aKTUBHBIE IIECTHWICHHBIC TreTepOQYHKIMOHAILHbIE TPOH3BOIHEIC
IeTEPOLUKITHICCKOTO Peijia.

32. HlecTH- § CeMHUWICHHEBIC TETEPOIMKNIGE ¢ [ByM# TICTEpOaTOMAME. DHOMEIHIMHCKOS
3HAYEHHE.

33. burmknHuecKue reTepolEKIinl. BHOMEe IHIUHCKOE 3HAYCHHE.



34. Poar noHoOB xele3a, MEH, ITUHKA, Maprafla i Ko0alIbTa B OHONOIHHEECKUK IPOLIECCax.
8.6. Tembt 0na nanucanus Kypcosoii pabomsl (Rpedcmasiaiomca Ha
6b100p 00YHAIOWE20CA, eCTIH RPEOYCMOMPERD PADOYUM RAAHOM)
He npenycMmorpeno yucOHBIM [IAHOM

8.7. @opmbl KOHMPOAR CAMOCHIOAMETBHOU PAGOmMbI
MHKPOKOHTPONBHEIE Pa0OTHL (CM. BEILIC - LUIAH CAMOCTOSTENRHOM paboThl CTYAEHTOR).



Pabouas mporpamMma yueOHOH NUICHHINIHHBI COCTaBjCHa B COOTBETCTBHH C YUeOHBIM
IIaHOM, (elepalbHbIM  [OCYZAPCTBEHHBIM — 00pa3oBAaTE/IbHBIM  CTAHZAPTOM  BBICIIETO

npodeccroHaTBROT0 00pa3oBaHMs IO HAIIPABICHHIO IIOJATOTOBKH
020100.62 Xumus

(yka3pIBaeTcs KO/ ¥ HaHMEHOBAHHE HANPABJIEHAS IO ITOTOBKH)

Pabouyro nporpaMMy yuecOHOH AHCIMINIMHEL COCTABHIIAL

K.X.H., JOLEHT Kaderpol ﬁ%

opraamycckolt xumun TTTIY Bacmnrera O.J1L.

Paboyvas iporpamma yaeOHON AHCHHIINEHE! YTREPIKIEHA Ha 3acelaHud KadeIphl OpPraHuvecKoi
XUMUH:

npotokoi Ne 1 or 31 aprvcra 20 11 roxa.
3aB. kadeapoii %"""%{)ﬂemyl{ 0.X.
(mommuce)

Pabouas nporpamMa yueOHOH AUCHHITEHLI 0400peHa MeTOIMYECKOH KoMHccHel Bmonoro-
XHEMHYECKOTO (PaKyIbTeTa:;

pporokon Ne _7 ot _02 cenrabps 20 11 _ropa.

[pencenarens MeTogaYecKOM XOMUCCHH BXD %’4/ Kasaszesa E.II.
' 4

{mOIINCE)



JInCT BHeceHUS H3MEHEHHH
JIOoNHeHHs M HM3MEHEeHAs B IOporpaMMy ydueOHOHM mucrmmnuHel «buoxoruyeckyu

aKTHBHBIC BemnecTsa» Ha 2012-2013 yuebHrrii rox.
HNononuutes muyekr 6.3 Cpexpcrsa olecnegenus OCBOCHHA JUCIHIUIMHEL IFPOTPAMMEI
CHEIYIONINMHE JICKTPOHHBIMU pecypcaMu:

1) Apxue xypuana Science, The American Association for the Advancement of Science (AAAS) -
AMepHKaHCKas aCCOLMALUs HO PA3BHTUIO HAYKH - HEKOMMEPYECKas OPranu3alis, CoODIIeCTBO YUEHbIX,
co3maHHOe B Lenax noamepxiu Hayiw, Hll « HOHKOH». Jirnensvwonro#i gorosop Ne 316-PH-2011 ot
01.09.2011 r. na mepuioz ¢ 01.01.2012 — Geccpouno. hitp://www.sciencemag.org/content/by/vearfclassic
2) Hayunaa snextponuasa 6mbsmorexa el IBRARY.RU. Ilpu nomnepxe PODOH. Jnuensnoruoe
cornamrenue Ne916 or 12.01.2004 r. na nepuog c12.01.2004 — Geccpouno. hitp://elibrary.qu
3) Apéxup mayuubix :xypuanos 2011 Cambridge Journals Digital. Magarenscreo Cambridge
University Press, HII «HOVKOH». Jmuenzuonnoit poropop Ne 316-PH-2011 or 01.09.2011 r. ma
nepuog ¢ 30.03.12 - Geccpouno. hitp://journals.cambridge. org/action/siream?pageld=321 6&level=2
4) Apxussl 169 xypunanos msnateabcersa Oxford University Press. HMzaarenscreo Oxford University
Press, HII «H2HKOH». Jlunessnonroit morosop Ne 316-PH-2011 or 01.09.2011 r. na mnepuoa c
14.03.12 - Gecepouno. hitp://www.oxfordjournals.org/

5) Mudposoii apxus 321eKTPOHHBLIX KypHaxoB nsgareiscrea Taylor&Francis. MsnarenscTso
Taylor&Francis Group, HII «HOHKOH». Horopop Ne316-PH-211 or 01.092011 r. ua mepuon ¢
06.05.2013 — Gecepouno. hitp://arch.neicon.ru/xmlui/

6) YHC Poccust (YHupepcurerckast nudopmaguonnas cucrema POCCHMH). Mockosckuii
rocyapCTBEHHBIN YHHBEPCHTET HMEHH M.B.JlomoHoCORA (Hayuno-uccnenopatesibcKui
BRIYHCTHUTENbHBIH IeHTp, JkoHoMurdeckuil daryanrer), ABTOHOMHAS HCKOMMGpUECKasd OpraHM3ailusd
Ilentp undopmamuonssrx uccnegosanuii (AHO HHH). Ilucemo-3asexa Ne 21/300 or 01.03.2010 r. Ba
nepuoz ¢ 01.03.2010 — Gecepouno.hitp://uisrussia.msu.ru/isd/main.jsp

7) B «Mape» - ceogHas 6aza JasHBIX aHATHTAYCCKOH pocmHcH craTedl H3 HepHOAHYECKHX
naganay (apxue 2001-2006). Acconualius perdoHansHeIX OHONHOTeYHBIX KoHCOpuuyMos (APBHKOH).
Horopop Ne C/161-1/3 or 12.102009 r. mna nmepuoy c¢ 12.10.2009 -~ OGeccpouno.
http://arbicon ru/services/mars_analitic htm}

8) Apxus xypuana Nature, HayuHoe M3IaTeNnscTBO Nature Publishing Group, HII «H3HUKOH».
Jnuenzuonsriif noropop Ne 316-PH-2011 or 01.09.2011 r. Ha neprox ¢ 27.09.12 - Heccpouno. Cymma
AOroBOpA:  OIUIATa  OKA3AHHBIX  YCNyr  TPOHZBOAMTCS W3 cpedcTe  MuHoOpHAyKH.
htip://www.nature.com/nature/index.html :

9) Apxu 16 mayumeIX KypHAJ0oB H3ZareabcrBa Wiley., Msmarennerso Wiley, usparenscrso
Taylor&Francis Group, HIT «HOUKOH». Jmuenzpornei#i noropop Ne 317.55.11.4002 ot 01.09.2011 r.
na neproj ¢ 06.05.13 — 6ecepouno. http:/fonlinelibrary.wiley.com/

10) ApxuB rayunsix :kypHaiIoB SAGE Journals Online. Hznarenscreo SAGE Publications, HIT
«H3HKOH». Horosop Ne 316-PH-2011 or 01.09.2011 r. ma mepuon ¢ 05.02.2012 — SeccpouyHo.
http://online.sagepub.com/

11} Apxus HaywubiX KypHanoB m3zatTesbeTea IOP Publishing. Mznaremscrro I0P Publishing
Wucturyra dusukn Bemakobputanun, HIT «kHOMKOH». Horogop Ne 316-PH-2011 or 01.09.2011 r. na
nepuon ¢ 13.04.2012 — Heccpouno. htip://iopscience.iop.org/

12) Apxms 3JeKFpoHHBIX kKypeauoB Electronic Back Volume Sciences Collection
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