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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[{enpro 0OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETESHITUH:

OIIK-1 CrnocobeH BBITIOJHATH KOMIUIGKCHBIE OKCIIEPUMEHTAJBHBIE M PacdeTHO-
TEOPETUYECKHE UCCIENOBaHUS B UW30paHHOW O00JaCTM XMMHU MM CMEXKHBIX HayK C
UCIIOJIb30BAaHUEM COBpPEMEHHBIX MPUOOPOB, MPOrpaMMHOrO oOecriedyeHus W 0a3 JIaHHBIX
po(hecCHOHATLHOTO Ha3HAUCHUSI.

OIIK-2 Cnoco0GeH aHamu3WpOBaTh, HHTEPIPETHUPOBATh M 0000IIATh Pe3yJbTaThl
HKCIEPUMEHTAIBHBIX U PACYETHO-TEOPETHYECKUX paboT B M30paHHON 00NacCTH XMMHUHU WU
CMEXHBIX HayK.

OIIK-4 CmocobeH TOTOBUTh NYyOJNMKALMU, YYacTBOBATH B MPO(ECCHOHATBHBIX
JTUCKYCCHSIX, MPEACTaBIATh Pe3yJIbTaThl MPOPECCUOHANBHON JESATEIbHOCTH B BUJIE HAYUYHBIX U
HAyYHO-IIOMYJISIPHBIX JTOKJIAJOB.

PesynpTaTamu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHAUKATOPHI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK 1.1 IIpuobperaeT cuCTEMaTHYECKUE TEOPETHUYECKHE M MPAKTUYECKUE 3HAHHS B
n30paHHON 00JacTH XMMHMH WM CMEXHBIX HayK, aHAIM3MPYET BO3HHUKAIONIME B IpoIlecce
HAYyYHOTO MCCIEAOBaHUA TMPOOJIEMBbl C TOYKH 3PEHHUS COBPEMEHHBIX HAy4YHBIX TEOpHUH,
OCMBICJIBAET U JIJIaeT 0OOCHOBAHHBIC BBIBOIBI U3 HAYYHOU M YU€OHOH ITUTEPATyphI

NOIIK 1.2 Micionb3yeT CylecTBYOIKe 1 pa3padbaThiBacT HOBbIE METOAMKH MOTYUYEHUS U
XapaKTepU3alliy BELECTB U MAaTEpHaIOB Ul pEeLICHUs 3aa4 B M30paHHON 00JIaCTH XUMHUM WU
CMEXHBIX HayK

NOIIK 1.3 Hcmonp3yer coBpeMEHHOE O0OpyIOBaHHE, MPOrpaMMHOE OOecredeHue Hu
npodeccuoHanbubie 0a3bl JaHHBIX JAJS pelIeHus 3anad B HM30paHHOW 0O0JACTH XUMHUU WU
CMEXHBIX HAayK

NOIIK 1.4 Ucnonb3yeT COBpeMEHHBIE PACUETHO-TEOPETUYECKHE METOAbl XUMHH IS
pemeHus mpoecCHOHABHBIX 3a/1a4

HNOIIK 2.1 [IpoBOoauT  KpUTHMYECKHIl  aHAIM3  PE3yJbTaTOB  COOCTBEHHBIX
HKCIIEPUMEHTAJIBHBIX U PACYETHO-TEOPETUUECKUX PA00T, KOPPEKTHO HHTEPIIPETUPYET UX

NOIIK 2.2 ®opmynupyeT 3aKII0UEHIS U BBIBOJIBI 110 PE3yJIbTaTaM aHAJIU3a JINTEPATyPHBIX
JIAHHBIX, COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX M PAcCUE€THO-TEOPETUUYECKUX padOT B M30paHHOM
00JacTH XMMHUH UITU CMEKHBIX HayK

NOIIK 4.1 [IpencraBnsier pe3yiabTaThl padOThl B BUAE HAay4yHOH MyOIMKalMU (TE3UCHI
JOKJIaJa, CTaThs, 0030p) HA PYCCKOM U aHTIIUHCKOM SI3bIKaX

HOIIK 4.2 TlpeacraBisieT pe3yJbTaThl CBOCH pabOThl B YCTHOM (OpMe Ha PYyCCKOM H
AHTJIMMCKOM SI3BIKAX

HOIIK 4.3 Bnaneer 0CHOBHBIMM KOMMYHUKATUBHBIMH TPUEMaMH JICJIOBOTO OOIIIEHUS B
npodeccCuoHaNBHOM cpelie, TPaMOTHO U apTyMEHTHUPOBAHHO M3JIaraeT CBOIO TOUKY 3PEHUs

2. 33}18‘11/1 OCBOCHUA NTUCHHUIIIMHBI

— IloHnMaTe COBpeMEHHbIC TEHIIEHIIMU PA3BUTHUS AHATMTUYECKON XUMHUH U BBIIEIATH
HanOoJIee aKTyaIbHbBIC 337a9H I HAyYHBIX UCCIICIOBAHMIA,

— Hayuntbcst WCMONb30BaTh JOCTHKEHHS B OONACTH aHATUTHYECKOW XUMHH JUIS
I[aJ'IBHCI\/JIHIGFO PasBUTHUA TPAAUIUOHHBIX HW  HOBBIX pasaCJioOB XHMHUU IIpU PCHICHUU
npodecCHOHANBHBIX 33/1a4;

— CI/ICTeMaTI/ISI/IpOBaTB, AHAJIM3UPOBATH n COITIOCTABJIATH AKTYaJIbHBIC 3agauu
HEOPraHMYECKON XUMUU B MaTEPHATIOBEICHUS;

— BriaBuThn IMyTHU IIEPEXOJa BCUICCTBA B MaT€pUal C HGO6XO}11/IMI)IMI/I (byHKHI/IOHaJ'II)HBIMI/I
CBOMCTBaMH;

— OHeHI/ITB MEPCIICKTUBBL MPAKTUYCCKOTI'0O IMPUMCECHCHUA TECOPETUICCKHUX OCHOB
HEOPraHMYECKON XUMUU TSl TIOTYyUYEHUS] MAaTepUANIOB C MOIU(PYHKIIMOHATHLHBIMU CBOMCTBAMY;

— ¢opMupoBaHre OOMENPOPECCHOHABHBIX KOMIIETCHIIMM B  00JacTH  HayYHBIX
MCCJICTOBaHM, COBPEMEHHOTO XUMHUYECKOTO MMPOU3BOJICTBA;



— CHCTeMaTHU3allusl, aHAJIN3 aKTyaJbHBIX 33]]a4 COBPEMEHHOW OPTaHUYeCKON XUMHU;

— pa3BUTHE HAaBBIKOB KPUTHYECKOTO aHAIM3a JUTEPATYypPHBIX ITaHHBIX, COOCTBEHHBIX
IKCIEPUMEHTAIBHBIX U PACUCTHO-TEOPETHUECKUX PAOOT C YUETOM UX aKTyaJTbHOCTH U HOBU3HBI,

— IpUOOpETEHNE YMEHUH MPEICTABIATh PE3yIbTaThl pAOOTHI B BUJIE HAYYHOU Ty OTMKAIIH
(Te3uchl T0KIaaa, CTaThs, 0030D).

— O3HAKOMHMTH CIymIaTesield C COBPEMEHHBIMU 33aja4aMi B 00JIacTH (PU3UYECKON XUMHH U
croco0amMu MX pElICHUs], BKIFOYasi CHHTE3 HOBBIX MaTEPUANIOB (B TOM YMCIIC HAHOMATEPHAIIOB) C
3a/laHHBIMH (DYHKIIMOHAILHBIMY CBOHCTBAMU;

— OICHHUTBH MEPCIIEKTUBBI IPAKTUIECKOTO TIPUMEHEHUS TEOPETHUECKUX OCHOB (PH3HUECKOM
XUMUH JIJIS IOTYYCHHSI MAaTEPHAJIOB C 33/IaHHBIMHA CBOHCTBAMU;

— CucreMaTH3UpOBaTh, AHAIM3HPOBATH W COMNOCTABIATh  aKTyallbHBIC  3aJlaud
HeTen00bIYM U HeTenepepadoTKH;

— [TomyunTh HEOOXOAMMEBIC TIPEICTABICHHUS O MPUPOTHBIX YIIIEBOJAOPOIHBIX CUCTEMAX U
YCIIOBUSIX UX 3aJIeTaHusl, OCHOBHBIX CIIOCO0aX JOOBIUH, ITOJTOTOBKU M TPAHCTIOPTHPOBKU HE(TH,

— OCBOHTH TEOPETHUECKHUE TOJIOKECHUSI U COBPEMEHHBIC HATIPABJICHUS Pa3BUTHS XUMHH U
CMEXXHBIX 00J1aCTeil HayKHU HA COBPEMEHHOM JTAlle UX Pa3BUTHS,

— CchopmupoBath crmocoOHOCTh COOMpaTh, OTOMPATh U HCIIOJIB30BATh HEOOXOJMMBIE
JAaHHBIC MEJIMIIMHCKIX UCCIICOBAHUHA U YP()EKTUBHO MPUMEHSTH METOJIbI B IIEJSIX MEAUIIMHCKON
XUMHH.

3. MecTo AMCUUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuunnuna otHocutes K broky 1 «/luctumnuael (Moynn)y.
JlMcuMIinHa OTHOCHTCS K 00S3aTEIIbHOM YacTH 00pa30BaTeIbHON IPOTPaMMBI.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOUHOI aTTECTANMHU MO JUCHHUIJIMHE

IIepBb1it cemecTp, 3a4eT
Bropoii cemectp, 3k3aMeH

5. BxoaHblie TpeﬁoBal—[l/Iﬂ AJI OCBOCHUSA JUCHUIIJIUHBI

JUisl yCHemHoro OCBOeHUs AUCHUIUIMHBI TPEOYIOTCSI KOMIETEHIIUH, C(OPMHUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTEIbHBIX IPOrPaMM IPEIIIECTBYIOLIETO YPOBHS 00pa30BaHHUs.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUUILINHBI

O6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET 7 3.€., 252 4acoB, U3 KOTOPHIX:
-JIeKIuu: 32 4.
-paKTUYECKUe 3aHATUs: 16 1.
-ceMHHap: 16 4.
B TOM YHCJIC TIPAKTHYECKast MOATOTOBKA: 16 4.
O06beM caMOCTOSATENbHOM paboThI CTyIEHTA ONpeieTieH YIeOHBIM MIaHOM.

8. Conep:xkaHue IMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. «3enenan» ananumuueckan Xumus U meHOeHyuu eé pa3eumusl.

«3eneHas» aHAIUTHYECKAs! XUMHUsI, OCHOBHBIE KPUTEPUH «3€JIE€HOro» rporiecca. [Ipumepsr
MPUMEHEHUS  «3EJIEHBIX» NPOLECCOB B aHAIM3€. [EHICHUMU Pa3BUTUS  «3EJIEHOTO»
XpoMarorpauueckoro aHanau3a. AHATUTUYECKUN TMPOIECC B CBETE 3€JICHOW XuUMUU. MeTton
ra3oBoii Xxpomatorpaduu.

Tema 2. Tenoenyuu pazeumusn BIKX.



Meton xuakoctHoW xpomarorpaduu. CoxpaimieHue o0mero oobémMa pacTBOPUTENS U
OTXOJIOB: OBICTpast «3eneHass xpomarorpadus». beictpoe pasgenenue merogom BDXKX mpu
MOBBIIIEHHOM  JaBieHuu. TpaaunuonHsle cuctembl BOXX ¢ He3HauuTenbHBIMU
Moau(UKAIMSAME I «3€JICHOTO» pasjencHus. HOBbIE TEXHOIOTHH YIAKOBKH KOJIOHOK JIJIs
«3€JICHOTO»  pa3JeieHuUst MerogoM BOXX. CaepxmpousBoauTesibHas — KUJIKOCTHAs
xpomarorpadus (UPLC) — HOBas spa «3enéHoit» xpomaTtorpadpuu. XuMusi MaJeHbKUX YaCTHII.
beicTpoe pasneneHue ¢ MOMOIIBIO YJIBTPACBEPXIPOU3BOAUTEIBHON CUCTEMBI KHJIKOCTHOM
xpomarorpaduu (UHPLC). 3amena pactBopures.

Tema 3. Ceepxkpumuueckasn parouonas xpomamozpagusa — KaK 6apuanm «3eaéHou
Xpomamozpaghuu.

CBoiicTBa cBepXKpUTHYECKUX (QurronaoB, ucnoiaszyeMble B CDX. Xpomarorpaduueckue
xapaktepuctuku COX. CoBpemeHHble npakTuueckue 3agauyn COX ¢ HacaJOUHBIMU KOJIOHKAMHU.

Tema 4. Ocnoenble docmudiiceHus 6 pazeumuu UOHHOU Xpomamozpaguu.

Nonnas xpomarorpadus ¢ KOHIYKTOMETPHUECKUM JIeTeKTUpOoBaHHEeM. HoBbIE BapuaHTHI
cucTeM nojasieHus GoHOBON MPOBOAMMOCTH. CIIOCOOBI MOBBIIMIEHHUS YyBCTBUTEIBHOCTU: BBOJI
Ooubiioro 00bEMa mpoObl, KOHLEHTPUPOBaHHE B pexume ON-line. Monnas xpomarorpadus co
cnektpodoromerpuueckum nerektupoBanueM. ['nbpuansie meroasi: UX-UCII-MC, UX-UCII-
ADC, UX-API-MC. Onenka kadecTBa BOJIbl, JIEKAPCTBEHHBIX IpPENapaTOB METOJIOM HOHHOMN
xpomMarorpadueii.

Tema 5. AkmyanvHble 3a0a4u cO8PEMEHHOI HEOP2AHUYECKOT XUMUU U
Mmamepuanogedenusn. Mamepuanonocus - HAYKa 0 Mamepualax.

[TonsiTme wMarepuasia, OCHOBHBIC TIOHATHS MaTepuanoBeneHus. Kiaccudukanus
maTtepuainoB. [IpuHIUOBl KiIaccupuKanuu MarepuanoB. XUMHYECKas CBS3b B MaTepuaiax.
OcobenHocTy TBepA0(ha3HBIX MaTEPHUATIOB: POJIb IPUPOIBI BEIIECTBA; POJIb NePEKTOB, IpUMecen
MOBEPXHOCTH; POJIb MeX(a3HbIX siBIeHUI. OCHOBHBIE TPOOIEMbI COBPEMEHHON HEOPraHUYECKON
XUMHUA W MaTepaJIOBE/ICHUS: HaIpaBiICHUS M TEHACHIIMM W HANpaBlIEHUS IO CO3JAaHUIO
MaTepuaioB B 21 Beke u B HacTosmiee BpeMs. [ padensl, MonekymsipHbie MamuHbl. HobeneBckast
npemMusi B 00JIaCTU XMMHU U MaTEpHAIOBEICHUS, NMPEMHUHU ThicsdeneTus. llepcrekTuBHbIC
HaIlpaBJICHUsl B MATEPUAJIOBEACHUH: HAHO, KOCMUYECKOE MaTepUaIOBEACHUE, YMHbIE MaTepHalIbl
(c mamMsATBIO, CEHCOPHI), MaTEpUaa IKCTPEMATBHBIX BO3MOXKHOCTEH (TpyOBI IS CKBaXXHH, U JIp. ).

Tema 6. Cospemennvie MemoObl CuURME3A MAMEPUATOE.

Mertoapl TPOrHO3UPOBAHUS, KOHCTPYHUPOBAHUS U CUHTE3a HEOPTaHUYECKUX MAaTEepUaJIOB.
Knaccuuecknili cuHTe3, HANpaBIICHHBIM W II€JICHANpPABICHHbIN cHUHTE3. DOU3UKO-XUMUYECKHE
MPUHIMIBI CO3AaHUsA MAaTepHaTOB. MeTObl «MATKOW XWMHHW», MUKPOBOJIHOBOM CHUHTE3, 30J1b-
rellb CUHTE3, XUMHUYecKass cOOpKa, MaTPUYHBIN CHHTE3, DMHUTAKCHUS, OOIIME TEXHOJIOTHYECKHE
MeTo/ibl. OCOOEHHOCTH CHHTE€32 MOHOKPHCTAJUIMYECKUX, IJICHOYHBIX, MOPOIIKOOOpPA3HBIX U
HaHOpa3MepHBIX MaTepranoB. OCOOEHHOCTH MaTepPUANIOB IO arperaTHOMY COCTOSIHHUIO.

Tema 1. Basxcneiiniue cospemennbvle mamepuaiol.

OO030pHBIE CBEICHUA O MaTepHallax B COOTBETCTBHH C OCHOBHBIMH HalpaBICHUSMU
pa3BUTHSA HAYKH W TEXHUKH, TOTPEOHOCTH COBPEMEHHBIX 00JacTel MPOMBIIUICHHOCTH:
MPOBOJAHUKH, TMOJYIMPOBOJAHUKH, TUAIEKTPUKU, (PYHKIIMOHATHHO-UYYBCTBUTEIBHBIE MaTEpUaIbl
Ip.; MaTepuaiabl MHKPOIJIEKTPOHHOTO U CBETOTEXHMYECKOIO IIPOM3BOJACTBA, MaTepuabl
COJIHEYHOM OHHEPreTUKU W aJbTEPHATHUBHBIX HCTOYHUKOB DJHEPrUHU, «YMHBIE MaTepuaibDy,
PUPOI0NIOJ00HBIE MAaTEPHUATIBI.

Tema 8. Ocnosnvie ceolicmea mamepuanos, ux Ammecmayus U KOMMeEPYUAIU3AYU .

[leneBbie n (HU3UKO-XMMHYECKHUE CBOWCTBA MaTepuaioB. MeTOHbl HCCIEIOBaHUS U
aTTecTallid  HEOPraHWYeCKWX  MarepualioB.  VHTennekTyanbHas  COOCTBEHHOCTh U
WHHOBAIMOHHBIE TIOIX0/IbI KOMMEPIIHAIHU3AIIMN B XUMUYECKOM MaTEPHAIOBEICHUH.

Tema 9. Bseoenue. Akmyanvnole 3a0auu u nepcneKmueHbvle HANPAGIEHUA PA3GUMUA
Op2aHUYecKoll Xumuu.



KpaTtknii ucTopuueckuid O4epK pa3BUTHS OPraHUYECKONM XHWMHUHU: OCHOBHBIC JTallbl,
3aKOHOMEPHOCTH W TEHACHIMU pa3BUTUA. COBPEMEHHOE COCTOSHME OPraHUYeCKOW XUMUU:
OCHOBHbBIE XapaKTEPUCTUKU U OCOOCHHOCTH.

[TpumeuaTenbHbIE HAYYHBIC JOCTHXKCHUS B 00JIACTH OPraHMYECKONH XUMUH 3a TOCIeIHEee
JECSTHIIETHE.

Tema 10. AkmyanvHble npoodaembl MeopemuYecKoil OpeaHudecKoll Xumuu.

AKTyanbHble TPOOIEMbI TEOPETHUECKON OPTaHUYECKON XUMUH.

Pa3BuTHe cucTem KiaccupUKaluy OpraHuIeCcKiX BemecTB. HoBbIe KIacchl OpraHudecKux
coenuHeHuil. CoBpeMeHHbIE aCIIeKThl HOMEHKJIATYPbl OPraHUYEeCKUX COeIMHEHUH.

CoBpeMeHHBIE TIPEICTABJICHUS O CTPOCHUHM OPTaHUYECKUX BElIeCTB. Pa3paboTka HOBBIX
CTPYKTYPHBIX MOJeNIe MOJIEKYJ, >KUIKUX U TBepAbIX (a3, HAHOOOBEKTOB, acCCOLMATOB,
KOMILJIEKCOB.

CoBpeMeHHbIE MPEACTABICHUS O PEAKIIMOHHON CLIOCOOHOCTH OpraHMYeCKUX COSAMHEHUN.
Peakumonneie weHTpbl. MexaHu3Mbl XUMHUYECKMX peakuuid. HoBbIE THIBI MEXaHHM3MOB.
Metonomnorus uccineaoBanus U Bepudukanuu Mmexann3mMoB. CriocoObl BO3ACHCTBUS HA MEXaHU3M
XUMHYECKUX PEAKLUM.

Tema 11. Cospemennoe cocmoanue u npoodiempl Op2aHudecKo2o CuHmesd.

CoBpeMeHHBIE TPUHIIMITBI U TIPOOJIEMbI OPTraHHUYECKOTO cHHTe3a. OCHOBHBIC HAIIPABIICHUS
pa3BUTHS OPraHMYECKOTO cHHTe3a. [IpakTudeckas HalpaBICHHOCTh U (yHAaMEHTaIbHOE
3HAYCHHE.

HoBpie HampaBieHHss B TOHKOM OpraHudeckoM cuHTe3e. HoBble METOAMKM CHHTE3a U
CIIOCOOBI ONITUMU3AIMA CEJICKTHBHOCTH U BBIXOJI0B. KOMOWHUPOBAHHBIC CHHTE3HI.

Metononorus opranuyeckoro cunre3a. Crparerusi cuHte3a. HoBble MeTOAbI
MJIAHUPOBAHUST OPraHUYECKOTO CHHTE3a. KOMIBIOTEpHBIM CHHTE3 CIIOKHBIX OPTraHUYECKUX
COETUHEHUH. MonekynsipHbIii TT3aiH. CTpyKTYpHO-OpHUEHTUPOBAHHBIH TTU3aiH.
D YHKIHMOHAIBbHO-OPUEHTUPOBAHHBINA JTU3AMH.

[IpombIneHHBINH Oprannyeckuii cuHTe3. HoBble mpoiiecchl U TEXHOIOTHH.

[IpuMepsl CHHTE30B CIOKHBIX OPraHUYECKUX COCTUHEHHUMN. bl TPOIECCHl U TEXHOJIOTHUH.
[TprMepsl CHHTE30B CIIOKHBIX OPTaHUYECKUX COCTUHEHHI.

Tema 12. Hosvle opzanuuecKkue geuiecmea u Mamepuaisl.

AKTyallbHbIE HAlpaBJIEHHUS B CO3JaHUU HOBBIX OPraHMYECKUX BEIIECTB M MAaTEpUaJIOB.
CuHTE3 HOBBIX OMOJOTUYECKU AKTUBHBIX COCIMHEHUM, MOJTUMEPHBIX MaTEpPHAIOB, COSAMHEHUN
JUTSL DJIEKTPOHUKH, SHEPTETUKHU.

Tema 13. Beeoenue 6 akmyansHble 3a0auu (puz3uuecKoi xumuu

BBenenue B akTyanpHbIe 3amaud (pu3uueckod XxuMuu. OOIIMe BOMPOCH (PUIUUYECKOM
XUMUHU, B3aUMOCBSI3b (PU3NUECKON XUMUU C APYTUMH pa3fiejlaMu XUMHUH, & TAKKE CO CMEKHBIMU
mucrurinHaMu. [lonoxkeHne XuMuu B OOIIEH CHUCTEME HAyYHOTO 3HAHHUA, a TaKXkKe poiib B
COIMAIbHON U KYJBTYpHOU cdepe.

Tema 14. Hanomamepuainsl, Kak 00beKmul KONI0UOHOU XUMUU: ROOX00bl K CUHIME3Y U
uccieo006anuio.

KntoueBble TMOHATHS HaHOXMMHUHU, (QOPMYITUPOBKA 3a1ad  (PU3UYECKOW XUMHHU
MPUMEHUTEIHHO K HAHOOOBEKTaM, Kak 00beKTaM KOJUTOUAHOM XxuMun. [loBepXHOCTHAS YHEPTHS,
CTaOUITBHOCTD KOJUIOMIHBIX CUCTEM, Pa3MepHbIE 3(PQEKTHI.

Tema 15. 30o1b-2e16 cunmes nanomamepuaos.

[lonsatuss  307b, Tr€lIb, CEIMMEHTALIMOHHO-YCTOWYMBAs  CHUCTEMa, CHHEPE3HUC,
reneo0Opa3zoBanue. 3aKOHOMEPHOCTH (HOPMUPOBAHUS 30JI€H, 30JIb-TEJIh TIEPEXO0/I, CBOMCTBA T'eleH.
CuHTe3 U IpUMEHEHUE MAaTEPUATIOB, TOJIYYEHHBIX METOJIOM 30J1b-T€llb.

Tema 16. Temnnammuwlii cunmes HAaHOMAMEPUATIOE.

Temmnat, knaccuduKkaiys TOBEPXHOCTHO-aKTUBHBIX BEIIECTB, COCTOSIHIE TOBEPXHOCTHO-
aKTHBHBIX BEIIECTB B BOJHBIX PAacTBOpax, MUIEIUIO0Opa3oBaHHe, camocOopka, «soft- m hard-
templatingy, mopuctasi cTpykTypa QyHKIIMOHAIBHBIX MAaTEPUATIOB.



Tema 17. Hanomamepuanst ¢ ynopaooueHHoil cCmpyKmypoii: CuHme3s, ucciedosanue,
npumenenue.

Ynopspouenusie ctpyktypsl, MCM, SBA, 1ieonutsl, AeHAPUMEPHI, OJIOKCOMOIUMEPHI B
KayecTBE TEMIUIATOB, OCOOCHHOCTH WCCIICAOBAaHUS  YHOPSAOYEHHBIM HAHOMAaTEPHAJIOB,
GbyHKIIMOHAIbHBIE MaTepUaibl HA OCHOBE YIOPSAJOYECHHBIX MaTePHAIIOB, 00JIaCTH IPUMEHEHUSI.

Tema 18. Hanopeaxmopa: knaccugpukayus, nojayueHue, npumenenue.

[lonsiTe HaHOpEAaKTOp, TBEpAbIE HAHOPEAKTOpa, CHHTE3 B MOPUCTBIX MaTpHUIAX,
npuMmeHeHue. JKujikue HaHOPeaKToOpa, MUKPOAIMYJIbCHUH, COCTOSHUE MOBEPXHOCTHO-aKTHUBHBIX
BEIIECTB B CUCTEME BOJIa-MacJio, CHHTE3 HAHOYACTHUI] B )KUJIKMX HAHOPEaKTOpax.

Tema 19. Yenepoouvie nanomamepuanvi: Knaccugpuxkayus, ceoiicmea, npumeHeHue,
npoonemol.

Hanoanmas, yriepoaHble HaHOTPYOKH, HAaHOBOJOKHA, (yJuiepeHbl, rpad@uT U OKCHI
rpadura, rpadeH, CUHTE3 YIJIEPOJHBIX MaTEpPHANIOB, (PYHKIMOHAIbHBIE TPYIIbI YIJIEPOIHBIX
MaTepHaIoB, MOAU(DUIIUPOBAHNE YTICPOTHBIX MATEPHATIOB HA CTA/IMU CHHTE3a M MOCIEAYIOLINX
00paboTOK, MPUMEHEHHE.

Tema 20. I'ubpuonvie mamepuavl, KAK MOCHL MeHCOY HEOPZAHUUECKOIL U OP2AHUYECKOU
Xumueil u 00veKm uccie008anuil 0711 Quzuueckou Xumuu.

[IpuBuTHIE OBEPXHOCTHBIE COEAMHEHUS, (PyHKUIMOHAIM3ALMS  HEOPraHMYECKUX
MaTepuasoB, IPUBHUTHIE KaTAM3aTOPbl — MEPEX0]] OT TOMOTEHHOI'O KaTaiu3a K reTepOreHHOMY,
KOOIIEpaTUBHBIN KaTaan3, UMMOOMIN3AIIHS SH3UMOB.

Tema 21. Coepemennvie menOoeHuyuu 6 CuHme3e, UCCTE006AHUU U NPUMEHEHUU
dynKyuonaLHBIX Mamepuaog.

CybOHaHOpa3MepHbIe CTPYKTYphI, KaTallu3 Ha «OJHOATOMHBIX» KaTaau3aTopax, BIUSHUE
(dopMbI HaHOUACTHUI] HA (PYHKIIMOHAIBHBIC CBOICTBA, «core-shell» u «yolk-shell» crpykTypsl, ou-
U TPUMETAJUIMYECKHUE HAHOYACTHIIBI, OMOMUMETHYECKHUM MOX0/, TEMILJIATHBIN CUHTE3 Ha KPbLIE
0abouku, pazHoOOpa3ue OJOKCOMOIMMEPOB M HX HCIOJIh30BAaHUE B KAYECTBE TEMILIATOB HIITU
0JIOKCOTIOTUMEPOB.

Tema 22. Ocnognvle céedeHUs 0 NPUPOOHBIX Y21€6000POOHBIX CUCIEMAX U YCTIOGUAX UX
3anezanus

Menn m 3amaum Kypca. YCioBHsS 3alleraHusi B HeIpax NPHUPOAHBIX YTIIEBOAOPOIHBIX
cUCTeM. DJIeMEHTapHbIe F€0JI0r0-TeOXMMUYECKHE CBEICHUS 00 YCIOBUSX 3aJIeraHus He(TH U raza
B Heapax. JloObrua Hedtu. COOp, mOAroToBKa W TpaHCHOpTHpOBKa HepTH. IlepBruuHbIE
uccnenoBanus Hedreil. CriocoObl BeIpaXeHUs1 cocTaBa HeTel n HepTsAHbIX (Ppakiuil. CriocoOb!
KJIacCU(pUKaluu HePTeH.

Tema 23. Obougue npedcmagienusn 0 XuMuyeckom cocmaee u ceoicmeax Heghmeil.

Hedrsasie yrneBogopoasl. Hedsinbie ankanbl. OCHOBHBIE THUIIBI HEPTSIHBIX AJIKAHOB U UX
XapaKTepuCTUKH. V30MpeHOuAHbIe yIIeBOAOPOAbL. ANMIUKIMUECKUE YTIEBOAOPOAbl HEPTH —
Ha(TEeHBI, UX CTPOEHHUE W CBOMCTBA. ApOMATHYECKHUE YIIIEBOJIOPOAbI HeGTH. ['eTrepoaToMHbBIE
KOMIOHEHTbl HepTU. OCHOBHBIE THIBI CEPHUCTBIX COEIMHEHHH He(TH, HUX CTpPOEHHE.
[TpakTHyeckoe 3HaYeHHE CEPHUCTHIX KOMIIOHEHTOB HETe. A30TUCTBIE COeMHEHMsI HeTel, nX
cTpoeHne u cBoictBa. Kucnoponoconepkamue KoMnoHeHThl HedTu. HeirpanbHble
KHUCIIOPOJICOICpKAIINE coeAnHeHUsT HeTH. MeTalmoopraHnieckue coequuenust nedru, ooiue
cBesieHus. BBICOKOMOJIEKYISIpHbIE KOMIIOHEHTHI He(TH, 2JIEMEHTApPHbIE CBEJICHHUS.

Tema. 24. Ilpoueccovt nepepabomku negpmu.

Pasronka Hedtn Ha ¢paknun. OOImas XapakTepUCTUKAa TEPMUYECKHX MPOIECCOB
nepepabotkun  HepTu. Kpexkmar. Kunetmka wu wmexanm3m peaknwii. CpaBHUTEIbHAsS
XapaKTepUCTHKa KaTaJUTUYECKHX TpoleccoB mnepepaborku Hedtu. OOmue cBeneHus o
Katajau3aTopax U karanuse B Heprexumun. Katanutuyeckuilt kpekunr. ['mapokpexkunr. Cunres
BBICOKOOKTAHOBBIX KOMIIOHEHTOB OCH3HMHA.

Tema 25. /loobiua u mpancnopm negpmu.



Knaccudukanmss meronoB ysenuueHuss Hedreormaun (MYH). duzuko-xumudeckue
METOJIbI YBeTTMUCHUS HeTeoTaauu. MeTopl yBennueHus: He(hTeoTnaun 3a1eKeil BHICOKOBSI3KHX
Hedreit. Tpancnopt HedTH.

Tema 26. Meouyunckaa Xumus u RPOONEMbl KOHCHIPYUPOBAHUA  HOGBIX
J1eKapCmMeeHHbIX CPeOCHa.

Uro Takoe OMOJIOTMYECKH AKTHUBHBIC BEIIECTBA M JICKAPCTBA C TOYKH 3PEHUS XUMHUU?
buonoruueckre MUIIEHN U MEXaHU3MBI JICHCTBUS JIeKapCTBEHHBIX BellecTB. CTpaTerus U METO/Ib
MOMCKA HOBBIX JICKAPCTBEHHBIX BelIeCTB. [[puMeHenrne MeTo10B KBAaHTOBOM MEXaHUKU. MeTo/1bl
QSAR. CoBpeMeHHBIE METOJIbI KOHCTPYHPOBaHUS HOBBIX MOJIeKyJ. UTo Takoe dutoxumus?
Mertonbl Beinenenus u uccie10BaHust OMOJIOTHYECKH aKTHBHBIX BEIIECTB U3 IPUPOTHOTO CHIPHSL.
PactutenbHoe, )KUBOTHOE 1 OPraHOMHHEPAIIBHOE.

Tema 27. HmmyHnoxumuyecKue mexnoai02uu 6 CO8PEMEHHbIX Memooax OUaZHOCMUKU U
CO30aHUS HOBBIX JIEKAPCMEEHHBIX CPEOCME.

MonekysipHas AMATHOCTUKA U TIEPCOHU(PHUIIMPOBAHHAS TapreTHAs Tepanus. XUMHUYECKast
Moaudukanus OHOJIOTHYECKUX MOJMMEPOB B TOJYYEHUH HOBBIX JIEKAPCTBEHHBIX CPEJCTB.
XUMHUYECKUE KOHBIOTaThl B CO3JIaHUM JAUArHOCTUYECKUX TMaHENeH IJii MMMYHOXHMHUUYECKHUX
HUCCIIEIOBAHUMN.

Tema 28. Xumuueckue, puzuko-xumuueckue u UMMYHOOUONOZUYECKUE MEMOOb
uccne008anus 6 papadomie HOGbIX MAMEPUAION8 MEOUUUHCKO20 HAZHAYEHUAL.

XUMHUYECKHE TEXHOJOTUM TOJYyUYEeHUs] OMOCOBMECTHMBIX TOJMMEPHBIX MAaTepUasoB.
MMMyHOJIOTHYECKHE METOJAbl aHalln3a OMOCOBMECTUMOCTH WHHOBAIIMOHHBIX MOJMMEPHBIX
KOMITO3UTHBIX MartepuagoB. OCOOCHHOCTH peakluii HWMMYHHOH CHCTEMbl HAa HWMILIAHTAT.
HNHcTpyMeHTallbHBIE METOJbl HCCIEIOBAHUS TOBEPXHOCTH OHOCOBMECTUMBIX IMOJIMMEPHBIX
MaTepHaioB.

9. Tekymnii KOHTPOJIb MO JUCHUILIHHE

TCKyIIII/If/'I KOHTPOJIb IO JUCHUIIJIMHE ITPOBOAUTCS ITYTEM KOHTPOJIA TOCCIIACMOCTH, TCCTOB
10 JICKHUOHHOMY MaTcpualy u Q)HKCI/IpyeTCH B (bopMe KOHTpOJ'IbHOfI TOYKHU HC MCHCC OJTHOT'O pa3a
B CEMECTD.

OLIGHOLIHBIG MaTCepHuaJibl TEKYIICTO KOHTPOJIA Pa3MCIHICHBI Ha camite TI'Y B pasaeiie
«Hudopmanus 06 obpazoBaTenbHOI porpammey - https://www.tsu.ru/sveden/education/eduop/.

10. INopsiok NpoBeeHUs] U KPUTEPUH OLleHUBAHUS IPOMEKYTOYHON aTTeCTAlNU

3auem 6 nepsom cemecmpe COCTOUT W3 JIBYX uyacTed, TectoBod (12 3amanwmii,
MPOJOHKUTENHFHOCTh TecTUpoBaHusi 30 MUHYT) U yCTHOUM dopMe Mo OuieraM, BKIFOUYAIOMUX 1
BOIPOC, MO3BOJIAIOIINN OLEHUTH cTeneHb chopmupoBanHocTu komrereHuii OIIK-4, TIK-1. Ha
MOJrOTOBKY YCTHOT'O OTBETA AETCs 2 JHSL.

IpumepHuwiii nepeuenv mecmosvix 3a0aHUIL.

3amanue 1. Kakue sTambl HE0OXOAMMO HCKIKOYATh WJIM COBEPLICHCTBOBATh B LENAX

MOBBILIEHUS KOJOTUYECKON O€30MaCHOCTH XMMUYECKOTI0 aHAIN3a!

A) moaroToBKa MpoObI K aHAIU3Y;

b) u3mepenue aHaTUTUYECKOTO CUTHAIIA;

B) or6op mpo6sI 111 aHANIN3A;

I') xpanenue 1 KOHCEPBUPOBAHUE MPOOBHI.

3ananue 2. YKaXuTe MyTH MOBBIIIEHNS YyBCTBUTENbHOCTH (cHUkeHus [10) onpenenenus
MOHOTEHHBIX BEIIECTB METOJOM HOHHON XpoMaTorpaguu:

A) reHepupoBaHH€ YUCTHIX IHOEHTOB;

B) xoHILIEHTpHpOBaHKE ONPEIEIIEMbIX KOMITOHEHTOB;

C) yBenmueHne 00bEMa BBOJIMMOM TIPOOHT;

D) npumeHnenue ceaeKTUBHBIX COPOEHTOB;

E) npuMeHeHune 4yBCTBUTENBHBIX JETEKTOPOB.



IIpumepnvie sonpocwl bunema:

1. OcHoBHbIE TPOOJIEMBI COBPEMEHHOIN HAYKH O MaTepHaliax U IMyTH UX PELICHUS.

2. Lenu 1 3a1aun COBPEMEHHOTO XUMHUYECKOTO MATEpUATIOBEACHUS, IPUOPUTETHBIC
HAIpPaBJICHUS Pa3BUTHS HAYKU U TeXHUKU PD.

3. CoBpeMEHHOE XHMHUYECKOE MaTepUaOBECHUE, KPUTUUYECKUE TEXHOJIOTHH,
MUPOBbIE TEHJAEHLMHU, aKTyalbHblE MpOrpaMMbl Mo marepuasiaM B TI'Y U Ha XUMHUYECKOM
dakynbrere.

4. [TporpaMMbl pa3BUTHS UCCIIEOBAHUM 10 HAHOTEXHOJIOTUSAM U HAHOCTPYKTYPHBIM
marepuanam. CucremMa opraHM3aliid MHHOBALIMOHHOTO MPOIecca B 00JIACTH HAHOTEXHOJIOTHA.

5. PoiHoK MPOAYKIUU HaHOTEXHOJIOTHIA. CtpykTypa HallMOHATbHOM

HAHOTEXHOJIOTHYECKOH ceTH, PyHKIIMU y4aCTHUKOB. TeXHOIOrHYeCcKue miaThOpMBbl.

Ecnu MaructpaHT caMOCTOSITENIFHO HITH € MTOMOIIBIO HABOISIIMX BOIPOCOB SK3aMEHATOPA
B JIOTHYECKOW IOCJICNOBATEIbHOCTH W HCYEPIBIBAIONIC OTBEYAeT Ha BCE BOIIPOCHI OMIeTa,
HOAYEpKHBas TIPH OSTOM CaMOe CYIIECTBEHHOE, YMEeT aHalM3HpOBaTh, CPABHHUBATH,
KJaccu(puIupoBarb, 000011aTh, KOHKPETH3UPOBATh M CHCTEMATU3UPOBATH U3YUCHHBI MaTepUal,
BBIICISATH B HEM IJIABHOE: YCTAHABJIMBATh NPUYMHHO-CIICCTBCHHBIC CBS3H, TO MOIYYaeT OLCHKY
«3aYTCHOY.

IK3amen 60 6mopom cemecmpe TPOBOIUTCS B NHCBMEHHOW (opMme 1O Owmieram,
BKJIFOUAIOIIUM 3 BOIIPOCA. IMO3BOJISIOIIUX OLICHUTh CTENCHb COPMUPOBAHHOCTH KOMIICTCHIIUH
OIIK-4, ITK-1.

IIpumepHuie 6onpocwi:

1. [TpupoaHble yriaeBoJOPOIHBIE CUCTEMBI U YCIOBUS UX 3aJeTaHMsL.

2. CocraB HedTell, BIUIHUE COCTaBa HA (PU3MKO-XMMHUYECKHE CBOMCTBA M CIIOCOOBI
nepepaboTku HedTei.

3. OcHOBHBIEC TIPOIIECCHI TIepepadOTKU He(PTeH, TEXHOIOTUN TOYYCHUSI TOBAPHBIX
HEPTENPOYKTOB.

4. XHUMHYECKUE peareHThl M KOMIIO3ULIMH, NpUMEHseMble B HedTenoObIBaromiei
IPOMBIIIJICHHOCTH U TPaHCIIOPTEe He(TH, EPCIEeKTUBAX IPUMEHEHHUS PA3TUUHBIX KOMITO3ULIUH.

S. KinroueBble MOHATHSA HaHOXUMHH, (HOPMYIHPOBKA 3amad (U3NIECKOH XUMHUH
IPUMEHUTEIBHO K HAHOOOBEKTaM.

6. Knaccudukanuss mNOBEpXHOCTHO-aKTUBHBIX —BEIIECTB, MHIEIUI000pa30BaHHKE,
NpUMEHEHHE TEMITJIATHOTO CUHTE3a /IS OJTYUYEeHHUs YIOPAJ0YEHHBIX MaTePHUaIOB.

1. CnocoObl moONyueHus yriaepoAHbIX MaTepuaIoB U HUX MOAU(DUIMPOBAHMS.
[TpuMeHeHMe yriIepoAHBIX MaTEpPHAJIOB.

8. CuHTE3 HAaHOKOMITO3UTOB HO OCHOBE TBEPI0(a3HBIX PEaKTOPOB.

9. KnroueBblie TpeH bl OMOMETUIIMHCKON HayKH CEeroHs.

10. OOmias xapakTepuUCTHKa HOBBIX TMOIXOAOB K pa3paborke 3PPEeKTUBHBIX

aHTHOAKTepUANbHBIX MpenapaToB (TEHKCOOAKTHH, AaHTUMHKPOOHBIE NENTHIABI, (PEHONbHbBIE
JIUTIAIBI).

11.  Cnoocobbl ycTpaHeHHS U TPODUIAKTHKU JIEKAPCTBEHHON pPE3UCTEHTHOCTH B
COBPECMCHHBIX YCJIOBUAX.

12.  TlepcnekTuBHbIE HampaBlICHUS HUCCIEIOBAaHHI B T€HOMHUKE Ha TpUMEpe
texnosioru CRISPR/Cas (o61miee monsitue).

13. AHanu3 CymeCTBYIOIIUX MPOOJeM YTHIM3AIUU MEAUIMHCKUX OTX0J0B B PD u
aKTyaJIbHBIC HAIIPABJICHHUS HAYYHBIX UCCIICOBAHUN 110 pa3pab0TKe METOIOB YTHIIH3AIIHH.

14,  Xumuueckue 3HaHHS, HEOOXOAMMBIE I CO3/IaHUS MHHOBAIMOHHBIX MPOTYKTOB

JUIsL 1eniell oxpaHbl TpyJa (y4eT MpeKypcopoB ICUXOTPOIMHBIX U HAPKOTHUYECKHUX CPEJICTB);
MEIUIUHBI, (papMalud U XUMHU (MOJAEIHPOBAHUE CPOKOB XpPaHEHHs XMMHYECKHUX BELIECTB U
JIEKapCTBEHHBIX MIPENapaToB, ONMpeieleHHe JaBHOCTH CMEPTH, pacueT KaJlOpUITHOCTH IPOAYKTOB
MUTaHUS).

15.  Du3HKO-XMMHYECKHE XapaKTEPUCTUKU CBEPXKPUTHUECKUX (IIIOHIOB.



16.  CaepxkpuTHyecKHe (QIIIOUIHBIC TEXHOIOTHH JIJIsl CO3/IaHMS HOBBIX JIEKAPCTBEHHBIX
dopm.

PesynmbraThl  9K3aMeHa  ONpEACISIFOTCS ~ OLGHKAMH  «OTJIIMYHO»,  «XOPOIIOY,
«YOOBJICTBOPHUTCIIBHO», KHCYAOBJICTBOPHUTCIILHOY.

Ecmu  marucrpaHT — caMOCTOSTENBHO, B JIOTHYECKOW  MOCJIEIOBATCIBHOCTH U
MCUEPIIBIBAIOILE OTBEYAET HA BCE BOIIPOCHI OMIIeTa, MOAUYEPKHUBAst IIPU TOM CaMOe CYIIECTBEHHOE,
yMEeT aHaJM3upoBaTh, CPAaBHUBATh, KIACCH(PHUIIMPOBATH, 0000IaTh, KOHKPETHU3UPOBATh H
CUCTCMATU3UPOBATH I/ISYLICHHBII\/JI Marcpurajl, BBIACIIATL B HCM INTABHOC: YCTaHABJIMBATb IIPUYNHHO-
CJICZICTBEHHBIC CBSI3H, TO MOJIyYaeT OICHKY « OTINIHON.

Ecnu MaructpaHT ¢ MOMOINIBIO HABOJISAIIMX BOIPOCOB SK3aMEHATOpPAa B JIOTHYECKOU
MOCJICIOBATEIFHOCTA M MCUYEPIBIBAIONIEC OTBEYACT HA BCE BOIPOCHI OWIIeTa, TOAYEPKHUBAs TPU
3TOM CaMO€ CYIIECTBEHHOE, YMEET aHAIIM3UPOBaTh, CPAaBHUBATH, KiIaccuuImpoBarh, 000011aTh,
KOHKPETU3UPOBaTh M CHCTEMATH3MPOBATh W3YyUYCHHBI MaTepuall, BBIACIAThH B HEM TJIABHOE:
YCTaHaBJIMBATb NPUYHUHHO-CJIICACTBCHHLIC CBA3U, TO ITOJYYACT OLICHKY «XOpOIHO)).

Ecmu MarwcrpaHT C MOMOINBIO HABOJSIIMX BOIPOCOB JK3aMEHATOpPA B JIOTMYECKOMN
MOCJIEIOBATEILHOCTH OTBEYAET HAa YacTh BONPOCOB OMIIETa, HE MOAUYEPKUBAS MPH ITOM Camoe
CYUICCTBEHHOE, YMEeT aHAJIM3UPOBaTh, CPAaBHUBATh, KJIACCH(PHUIUPOBATH, 0000IIATH,
KOHKPCTU3UPOBATL M CHUCTEMATU3HUPOBATH H3y‘leHHbII71 Marcpurall, BbIACIATL B HCM TIJIAaBHOC:
yCTaHABJIMBAThH MPUYUHHO-CIICACTBEHHBIC CBSI3H, TO MOJIyYaET OIICHKY «Y JOBJICTBOPUTEIILHOY.

Eciu marmctpaHT ¢ TOMOINIBIO HABOISANIMX BOIPOCOB ASK3aMEHATOpPa B JIOTHYECKOU
MIOCJICIOBATEIBHOCTH HE OTBEYAEeT Ha BOMPOCHI OMIIeTa, HE MOJYEPKUBACT HPU 3TOM Camoe
CYUIECTBEHHOE, HE YMEEeT aHaJIM3MpPOBaTh, CPABHHUBATH, KIACCH(PHUIMPOBATH, 0000IIATh,
KOHKPETU3UPOBaTh M CHCTEMATH3UPOBATh W3YyUCHHBI MaTepuall, BBIICIATH B HEM TJIaBHOE:
YCTaHaBJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3H, TO IIOJTY4YaCT OUCHKY «HCYIIOBJICTBOPI/ITGJH)HO».

OneHouyHble MaTepUalibl sl IPOBEAEHUS NIPOMEKYTOYHON aTTEeCTAl[MM pa3MEIleHbl Ha
cahte TI'Y B pasmene «Mudopmanus o0  oOpa3oBaTelbHOW  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOaAU4YECKOE 00eceyeHmne

a) DIIEKTPOHHBIN yU4eOHBIN KypC 0 AUCLHUILIIMHE B 3JIEKTPOHHOM YHUBepcuTere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=22151

0) OleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTalluH 110
JUCLIUIINHE.

B) [lan cemMuHapckux 3aHATUN IO JUCLUIIUHE.

r) Meronndeckue ykazaHus [0 OpPraHU3alul CaMOCTOSITEIbHON paboThl CTYIEHTOB.

12. Mlepeuyens y4eOHOIi TUTEpaTyphI U pecypcoB ceTu UHTepHeT

a) OCHOBHas JIUTEpaTypa:

—Kapnos 10.A., CaBoctun A.Il. TIpoGonoaroroBka B 3KOJOTMYECKOM aHanuze. — M.:
BMHOM, 2003.

— Pynenko b. A. BeicokoaddexTrBHbIE XpoMaTorpapuueckue npoueccel: B 2-x 1. — M.
: Hayxa, 2003.

— 3enenas xumus B Poccun. / [lox pen. B. B. Jlynuna, I1. Tynno, E. C. JlokteBoii. — U3a-
Bo MI'VY, 2004.

— CupotkuH O. C. OCHOBBI MHHOBallMOHHOTO MatepuanoBenenus. — M. : UHOPA-M,
2011.

— bopwio JI. T1. Tonkomnnenounsie Heoprannieckue Hanocuctems / JI. 1. bopuio, [mox
pen. B. B. Kosuka]; Tomckuii roc. yH-T. — ToMck : [ToMckuii Tocy1apcTBEHHBIN YHUBEPCUTET],
2012.


https://moodle.tsu.ru/course/view.php?id=22151

— Cmut M. Opranundeckas xumusi Mapua. Peakiun, MexaHU3Mbl, CTPOCHHE: YTITyOJICHHBIIN
KypC Ul yHUBEPCUTETOB U XUMHUYECKUX BY30B: B 4 T. / M. CMHUT : miep. ¢ aHriL. — 2-e u3a. - M. :
JlaGopaTtopus 3nanui, 2020. — 458 c.

— Yerbatok FO. A. Jlekuuu no oprannyeckoil xumuu. Yacte 1. BBogHbIi KOHLEHTp. M :
TEXHOC®EPA, 2015. — 504 c.

— CoBpeMeHHbIE TEHJEHIIMM OpraHMYeckod XMMUU B yHHBepcuteTax Poccum / A. WU.,
Konosanog, U. C. Autunun, B. A. Bypunos [u ap.] // XKypuan opranndeckoit xumuu. — 2018. —
T. 54, N 2. - C. 161-360. - EDN YRVLSQ. [IlomHpli  TeEKCT
https://www.elibrary.ru/item.asp?id=32588737

— Hanomarepuansl: cBoiicTBa u nepcrnektuBHbIe npuioxkenus / A. b. Spocnasues, B. K.
WBanos, I1. I1. ®enopos u np. ; oTB. pen. A. b. SpocmaBieB Mocksa : Hayunslit mup, 2015. — 455
c.

— OyHKIMOHANBHBIE HaHOMaTepuaisl / A. A. Enucees, A. B. Jlykamun ; mox pen. 1O. JI.
TperbsakoBa. — Mocksa : @uszmatiurt, 2010. —452 c.

— Pasmepnsie 3 dexTsl B HaHOMaTepuanax /3. Poxynep ; niep. ¢ anri. A. B. XadosiHa ; o
pen. P. A. AunpueBckoro. — Mocksa : Texnocdepa, 2010. — 350 c.

— Ou3uKoXUMHUs  TMOBEpXHOCTHU: [yueOHuK-MoHorpadus] / B. UW. Ponnyrun.
Honronpynnsiii : U3natensckmii oM «MaTemiekT», 2011. — 565 c.

— Yopkengoph . CoBpemenHblit kKaTtanu3 u xumudeckas kuneruka / M. Yopkenaopd, X.
HaiimanTceapaiit. — lonronpyassiii : M3garensckuit gom «Mutemnexkt», 2013. — 504 c.

—3onb-rens TexHosoruu. HanomucnepcHwiii kpemHezem / H. A. Illabanosa, II. .
CapkucoB. — Mocksa : BUHOM. JlabopaTtopus 3nanuit, 2014. — 328 c.

— Cyznanes U. II. Hanotexnonorus: ®OU3MKO-XMMUsI HAaHOKJIACTEPOB, HAHOCTPYKTYp U
Hanomarepuainos / U. I1. Cy3naneB. — Mocksa : Komknwura, 2006. — 529 c.

— @enenonoB  B. b. Beegenne B dusnyeckyro  XUMHUIO  (HOPMHUPOBAHUS
CYNpaMOJIEKYJISIPHOM CTPYKTYpbI aacopOeHTOB U KaranuzaTtopoB. — HoBocubupck : M3a-so CO
PAH, 2002. —413 c.

— Ceprees I'. b. Hanoxumusa. — M. : MI'Y, 2003. — 287 c.

— IIlabanoBa H. A., Capkucos I1. JI. OCHOBBI 30/1b-T€JIb TEXHOJOTUU HAHOAUCIIEPCHOTO
kpemHeseMa. — M.: UKL «Akanemknuray, 2004. — 207c.

— Psa6oB B. JI. Xumus nedtu u raza / B. JI. Ps6oB. — U3a. 2-e, ucnp. u gon. — Mocksa :
®opywm [u 1p.], 2016. — 334 c.

— Bepxuuunckas C. E. Xumus u texHonorust HedTu u raza / C. E. Bepxuuunckas. — M. :
®opywm, 2012. — 400 c.

— ITonsunues U. b. Hedrenepepabotka: npaktuueckuit BBoAHbIN Kype / . b. [logBuHIeB.
— Honronpynnsrii: Maremnekr, 2011. — 119 c.

— Antynanna JI. K., KyBmmuoB B. A. ®u3uko-XxuMuU4eCKHME OCHOBBI YBEIUYEHHUS
HeTeoTauH MIacToB. YueOHoe mocoowme. Y. 1. — Tomck : Mzn-so TI'Y, 2001. — 95 c.

0) IOTOJHUTEIbHAS JIUTEPATYpa:

— M. Tobiszewski, A. Mechlinska, J. Namiesnik Green analytical chemistry-theory and
practice. // Soc. Rev. 2010. V. 39. P. 2869-2878.

— L.H. Keith, L.U. Gron, J.L. Young Green Analytical Methodologies // Chem. Rev.
2007. V. 107. P. 2695 — 2708.

— Ch.J. Welch, N.Wu, M. Biba, R. Hartman, T. Brkovic, X. Gong, R. Helmy, W. Schafer,
J. Cuff, Z. Pirzada, L. Zhou Greening analytical chromatography // Trends in Analytical
Chemistry. 2010. V. 29. No. 7. P. 667-680.

— l'otrmraita I'. @usnko-xuMudeckre 0CHOBBI MaTepuanoBenenus / I'. T'oTTmraiiy; mep.
¢ aurn. K. H. 3omotoBoit, [I. O. Yapkuna; noxg pen. B. II. 3nomanoBa. — M. : BUHOM.
Jlabopatopus 3nanuit, 2009. — 400 c.

— Tpetbsaxos 0. JI., [lyrises B. 1. Benenue B Xxumuio TBepaoda3HbIX MaTepHAIOB:
yuebHoe rmocobue. M. : Hayka, 2006. — 400 c.


https://www.elibrary.ru/item.asp?id=32588737

—[ITa6anoBa H. A., CapxkucoB II. JI. 3omp-rens TexHonoruu. HanommcmepcHbIi
kpemHeseM. M. : BUHOM. JlaGopatopus 3nanuii, 2014. — 328 c.

— MBanoB B. K., lllepbakos A. b., bapanuukos A. E., Kozuk B. B. Hanokpucrammueckuit
JMOKCHU]I IIepUsi: CBOMCTBA, MOJTyueHue, mpuMeHenue. — Tomck : U3a-so Tom. yu-Ta, 2013. —284 c.

— Cmut B. A. OCHOBBI COBPEMEHHOTO OPTaHUYECKOr0 CHHTE3a [ DJIEKTPOHHBIN pecypc]:
yaeOHoe mocobue / B. A. Cmur, A. [1. Juneman. — 4-e uzf. (911.). — DIEKTPOH. TEKCTOBBIC JaH.
(1 dpaiin pdf : 753 ¢.). — M.: BUHOM. JlaGoparopus 3uanwuii, 2015.

— Modern Physical Organic Chemistry / Eric V. Anslyn, Dennis A. Dougherty. University
Science; illustrated edition (July 15, 2005). 1104.

— Cymm b. JI., UBanoBa H. 1. OOBEKTBI 1 METO/IbI KOJJIOWAHON XMMUU B HAHO-XUMUH /
Venexu xumun, 2000, — T.69. — Nel1. —c. 995-1007.

—TperbsakoB 0. JI., Jlykammu A. B., EmuceeB A. A. Cunre3 (QyHKIMOHAIbHBIX
HaHOKOMITO3UTOB HO OCHOBE TBEp0(a3HBIX peakTopoB. / Ycnexu xumun, 2004. — T.73. - Ne9. —
c. 974-998.

— ITomoraiino A. JI. ['uOpuaHbie moammep-HEOPTaHMYECKHUE HAHOKOMITO3UTHI / Y Criexu
xumud, 2000. — T.69. — Nel. — ¢.60-89.

—PakoB D. I'. Meronbl nostyueHus: yriaepoaHblx HaHOTpYOok / Yenexu xumuu, 2000, —
T.69. — Nel. — c.41-59.

— PakoB O. I'. Xumus u npuMeHeHHe YTIIepoJHbIX HAaHOTPYOok / ¥Yenexu xumun, 2001. —
T.70. - Ne10. — ¢.934-973.

—TapacoB b. Il., TNompamerep H. ®., Mopasckuii A. II. Bomopoaconepaiue
yTIepOIHBIC HAHOCTPYKTYPBI: CHHTE3 U cBoiicTBa / ¥Ycnexu xumun, 2001. — T.70. - Ne2. — ¢. 149-
166.

— ¥YBapos H. ®@., bonasipes B. B. Pasmepnsie 3¢ pekTbl B XuMu# reTeporeHHbIX CHCTeM /
Venexu xumun, 2001. — T.70. — Ne4. —¢. 307-329.

—Wzaak T. U., Bongukuna O. B. MakponopucTtsle MOHOJIIUTHbIE MaTepuaibl. CHHTE3,
cBoiicTBa, mpumeHenue. // Ycenexu xumun, 2009. — T.78. — Nel. — c. 80-92.

— KampsinoB B. @. T'erepoatomubie xommoHeHTsl Hedrelr / B. ®@. Kampsnos, B. C.
Axkcenos, B. W. Tutos. — H-ck, Hayka. — 1983. — 236 c.

— IToxonoga 0. B. Xumust BeicokoMouIeKysIpHbIX coeannennit Hedgru / FO. B. IlokoHoBa.
—JI., U3a-Bo JI. yu-Ta, 1980. — 180 c.

— Antynnna JI. K. ®uszuko-xumudeckre M KOMIUIEKCHBIE TEXHOJIOTMM YBEIUYEHUS
HedTeoTnaun 3anexei BelcokoBsi3kux Hedred / JI. K. Antynuna, B. A. Kysmmnos, U. B.
Kysmmnos // Hedts u I'az (Kazaxcran). — 2015. — Ne 3 (87). — C. 31-50.

B) pecypchbl cetu HTepHeT:

— Journal of Chromatography A https://www.journals.elsevier.com

— http://chemnet.ru - odwurmanbHOE IEKTPOHHOE H3IaHHE XHMHYECKOrO (aKyIbTeTa
MI'V B Internet.

— Trends in Analytical Chemistry. https://www.journals.elsevier.com

— O0Opa3oBaTenbHbII mopTai no Xxumuu - http://www.chemiemania.ru/chemie-99.html

— O6pa3oBaTenbHbIN TOpTal Mo xumuu - hitp://www.xumuk.ru/encyklopedia/2123.html

— DIIeKTpOHHAs KOJUISKIHS CIIaiiIoB K 00pa3oBaTebHBIM KypcaMm -

http://www slideshare.net/zaharov/1-4-16152662

— O06pa3oBaTenbHbIN OpTat mo xumuu - hitp://www.alhimik.ru/compl_soed/gl_1.htm

— ScienceResearch.com - MutepHeT mopTtai, noaaepkuBaeMbiii komnanueii Deep Web

Technology, nys moucka B Hay4HbIX KypHanax uznatenscts: Elsevier, Highwire, IEEE,

Nature, Taylor & Francis u. T. 1., a Tak’ke B OTKPBITBIX 0a3ax JTaHHBIX

— http://elibrary.ru/query_results.asp - myOnukamuu Mo MOJTMMEPHBIM HAHOKOMIIO3UTAM,
MeToaaM (POPMOBAHUS TIOJIMMEPOB U MTOJIMMEPAaM METUIIMHCKOTO Ha3HAYCHUS.



http://chemnet.ru/
http://www.chemiemania.ru/chemie-99.html
http://www.xumuk.ru/encyklopedia/2123.html
http://www.alhimik.ru/compl_soed/gl_1.htm

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) TUIICH3MOHHOE ¥ CBOOOTHO PacTIpOCTPaHsIEMOE MPOTrpaMMHOE O0ecTIieueHue:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxirrouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOIMYHO JOCTyIHBIE 00saunble TexHonoruu (Google Docs, SInnekc auck u T.1.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OnbIMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlaus — http://e.lanbook.com/
— OBC Koncynbrant crynenra — http://www.studentlibrary.ru/
— O6pazoBatenbHast miardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 3BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepua/jibHO-TeXHUYECKOe o0ecrieyeHue

Aynuropuu AJig MPOBEISHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

Aymutopun Ui TPOBENEHHS 3aHSATUH CEMHUHAPCKOTO THWIIA, WHIAWBHIYAJIbHBIX U
TPYIIOBBIX KOHCYJIBTALUH, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUU.

[TomenieHust U1 CaMOCTOSITENNFHONW pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHHUKOH U
JIOCTYNOM K ceTH VHTepHeT, B 3JIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun I TPOBEACHMS] 3aHATUH JICKIMOHHOTO W CEMHUHApCKOro THIIA
UH/IMBUIAYAIBHBIX W TPYIOBBIX KOHCYJBTALMH, TEKYIIEro KOHTPOJS M IPOMEKYTOYHON
aTTecTallid B CMEIIEHHOM Qopmate («AKTPY»).

15. Undopmauus o paspadorunkax

CkBopuoBa Jlunus HukomnaeBHa, KaHA. XUM. HayK, JIOLEHT, Kadeapa aHATUTHYECKOU
xuMuA HanvoHanpHOrO HMCCIEN0BATENBCKOr0 TOMCKOTrO TOCyAapCTBEHHOTO YHHMBEPCHUTETA,
JIOLIEHT.

KysnenoBa Ceernana AHaToJIbeBHA, KaH[. XUM. HAayK, JOLEHT, Kadeapa HEOpraHu4ecKou
xuMud HalnvoHanpbHOrO MCCIeN0BaTENbCKOro TOMCKOrO TIoCyAapCTBEHHOIO YHHMBEPCHUTETA,
JIOLICHT.

MarseeBa Tarpsina HukonaeBHa, KaHA. XMM. Hayk, Kadeapa OpraHM4ecKol XUMHUU
HanmonaneHOrO ncenenoBarenbckoro TOMCKOro rocy 1apCTBEHHOIO YHUBEPCUTETA, JOLICHT.

MamonToB ['puropmuii BramumupoBuu, kaHI. XUM. Hayk, Kadenapa Qusmueckol u
KOJUIOWJHOM XMMHMM HanumoHalbHOro HCCIIEI0BaTENbCKOIO TOMCKOrO TrOCyJIapCTBEHHOIO
YHUBEPCUTETA, JTOLEHT.

KpusuoB Esrenunii bopucoBud, KaHA. XuUM. HayK, Kadeapa BbICOKOMOJIEKYJISIPHBIX
coenHeHui u Hedrexumun HannoHaabHOTo Hecine0BaTeNIbeckoro TOMCKOTo rocy1apcTBEHHOTO
YHUBEPCUTETA, TOLEHT.

KoznoB Brnamumup BanepbeBuu, KaHa. XUM. HayK, Kadeapa BBICOKOMOJEKYJISPHBIX
coenuHeHUl u HedTexuMun HarmoHnansHOTO HccnenoBarenbckoro ToMCKOro rocy1apcTBEHHOTO
YHUBEPCUTETA, CTAPIIUIN IIPETIO1aBATEb.

Kyp3una Upuna AnexcanapoBHa, 1-p Qu3.-MaT. HayK, JOLEHT, Kapenpa pu3NyecKon u
KOJUIOMJHOM XHMMHMM HanuoHaJIbHOr0 MCCIEN0BAaTENBCKOIO TOMCKOIO IOCYyIapCTBEHHOIO
yHUBEpCcHUTETA, Ipodeccop.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

Uypuna Enena ['eoprueBna, A-p mMen. Hayk, Jabopatopus « TpaHCISIIMOHHON KJIETOYHON
U MOJIEKYyJIsApHOH  Ouomenuuuuel»  HanmonanpHOro  mMccienoBarenbckoro — Tomckoro
roCyJJapCTBEHHOT'O YHUBEPCUTETA, BEAYIIUI HAyYHbI COTPYIHUK.



