


1. lesab U nIaHUpPYeMble Pe3yJIbTATHI 0CBOEHHS MOIYJIsI

Llenpt0o  OCBOEHHUS OUCHMIUIMHBI ~ SBIsSIETCS  (DOPMHUpOBAaHUE  CIIEAYIOLIMX
KOMIIETECHIIUH:

— OIIK-1. Cioco0OeH BBIIOIHATH KOMIUIEKCHBIE AKCIIEPUMEHTAIbHBIE U PACUETHO-
TEOPETUYECKHE HUCCIIEOBaHUS B HM30paHHOW OOJACTH XMMHHM HJIM CMEXKHBIX HAyK C
HCIOJIb30BAaHUEM COBPEMEHHBIX MPUOOPOB, MPOTrPAMMHOTO obecriedeHusl 1 0a3 JaHHBIX
npodeccnoHanbHOr0 Ha3HAUCHUS;

— OIIK-2. Criocoben aHanu3upoBaTh, MHTEPIIPETUPOBATH U 0000IIATh PE3YIIbTATHI
AKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKHUX pabOT B U30paHHOM 001aCTH XUMUH WIH
CMEXXHBIX HayK;

— OIIK-4. CriocobeH TOTOBUTH IyOJIMKAIIMK, Yy9acTBOBAaTh B IPO(ECCHOHAIBHBIX
TUCKYCCHSIX, TPEACTABIATh pPE3yNbTaThl NPOPECCUOHATBHON NEATENFHOCTH B BHJIE
HAyYHBIX ¥ HAYYHO-TIOMYJISIPHBIX JOKJIA0B.

PesynpraTamMu OCBOEHMSI NHUCLUIUIMHBI SIBJISIOTCS CIEIYIOUIME HWHAUKATOPHI
JOCTUKEHUS] KOMITETEHIIUH:

NOIIK-1.1. IlpuoOperaeT cHCTEMATHYECKHE TEOPETHYECKHE M IPAKTHYECKHUE
3HAHUA B U30paHHOM 00pacTU XMMHUH MU CMEXHBIX HayK, aHAIU3UPYET BOSHUKAIOLIUE B
IIpOLIECCe HAYYHOTO MCCIEAOBAaHUS MPOOJIEMBbl C TOUKU 3PEHUS COBPEMEHHBIX Hay4HbIX
TEOpUN, OCMBICIMBACT U JeJaeT OOOCHOBAaHHBIE BBIBOJBI W3 HAYYHOM U Yy4eOHOI
JIUTEPaTYpHI;

HOIIK-1.2. Hcnonb3yeT CyLECTBYIOIINE U pa3pabaTbiBa€T HOBbIE METOJUKH
MIOJIyYEHHUS U XapaKTepU3alluy BEIIECTB U MaTepUaJIOB JUIsl pEeLIeHUs 3a/1a4 B n30paHHOU
00JacTh XMMHUH UM CMEKHBIX HaYK;

NOIIK-1.3. Hcnons3yer  coBpeMeHHOE  00OpyIOBaHHE,  MPOrPaMMHOE
obecrnieueHrne u mpodeccuoHambHble 0a3bl JAaHHBIX ISl PElICHUs 3aJad B HU30paHHOUN
00JIACTH XUMHH WIIA CMEKHBIX HayK;

NOIIK-1.4. Vcnonb3yeT COBpEMEHHbIE pacue€THO-TEOPETUYECKNE METOIbl XUMUHU
JUISL pELIeHUs PO eCCHOHATBHBIX 3a71ad;

NOIIK-2.1. TIpoBoaMT KpUTHYECKMH aHaIU3 pe3yJbTaTOB COOCTBEHHBIX
AKCIIEPUMEHTAJIBHBIX M PACUE€THO-TEOPETUUYECKUX PadOT, KOPPEKTHO UHTEPIPETUPYET UX;

NOIIK-2.2. ®opmyaupyeT 3akIlOUEHUs U BBIBOJBI IO pe3ylbTaTaM aHaIu3a
JUTEPaTypPHBIX JaHHBIX, COOCTBEHHBIX dKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUECKUX
paboT B 30paHHOM 00JIaCTH XMMUU MM CMEXHBIX HAYK;

NOIIK-4.1. TlpeacraBnser pe3yabTaThl pabOThl B BUAE HAy4yHOM MyOIMKanuu
(Te3uchl NOKIaAa, CTaThsl, 0030p) HA PYCCKOM U aHTJIMHCKOM SI3bIKaX;

NOIIK-4.2. [IpeactaBisieT pe3yabTaThl CBOCH pabOTHI B yCTHOU (JopME HA PYCCKOM
Y aHTJIMHACKOM $I3bIKaX;

NOIIK-4.3. Brnageer OCHOBHBIMH KOMMYHHKATHBHBIMH TIPUEMAaMHU JIETIOBOTO
o01mieHus: B mpoeCCHOHAIBHOM Cpefie, TPaMOTHO U apryMEHTHPOBAHHO HM3JIaraeT CBOIO
TOUYKY 3pEHHUS.

2. 33}13‘11/[ OCBOCHHUSA JUCHUIIJINHBI

— ITornMmarts COBpPEMCHHBIC TCHACHIHNU PpPa3BUTUA AaHAJINTHYECKOU XUMHUH U
BBIIETISITH HanboJiee akTyallbHbIE 33/1a4U Il HAYYHBIX UCCIEA0BAHUN;

— Hay‘-H/ITI)CH HUCITIOJB30BATh HOCTHUKCHUS B 00JIaCTH aHAIIMTUYECKOU XUMHU JJIA
JANbHEUIIET0 Pa3BUTUS TPATUIIMOHHBIX M HOBBIX pPa3[elioB XUMUU TIPU PEUICHUH
npo¢eCCHOHANTBHBIX 33]1aY;

— CucremMaTH3upoOBaTh, AHAIU3UPOBATH W COMOCTABISATH AKTyalbHBIC 3a/Ja4d
HeOpFaHI/IIIeCKOI\/'I XUMHU U MaTCPHUATIOBCIACHUSA

— BbIBUT, TyTH Tiepexoja BellecTBa B MaTepwal C HEOOXOJAMMBIMU
(GyHKIMOHATBHBIMUA CBONCTBaMU;



— OLEeHUTh TMEPCIEeKTUBBI MPAKTHYECKOTO NPUMEHEHUS TEOPETUYECKHX OCHOB
HEOPTaHWYECKON XUMHH MJIs TONY4YCHHs] MaTepUaioB C TOJU(PYHKIMOHATHHBIMU
CBOMCTBaMM;

— ¢opMupoBaHUE OOMIETTPOPECCHOHATBHBIX KOMIETCHIIMA B 00JacTH HAyYHBIX
UCCIIEIOBAaHHH, COBPEMEHHOTO XMMHYECKOTO TIPOM3BOJICTBA,

— CHCTeMAaTH3alus, aHallu3 aKTyaJIbHBIX 337]ad COBPEMEHHOW OpTraHHYECKON
XHMUH;

— pa3BUTHE HABHIKOB KPUTHYECKOTO  aHalW3a JIMTEPATYPHBIX  JIaHHBIX,
COOCTBEHHBIX JKCIIEPUMEHTAIBHBIX W PACUETHO-TEOPETHYECKUX PadOT C ydETOM HX
AKTyaJIbHOCTH U HOBHU3HBI,

— MPUOOpPETECHHE YMEHUWH TPEACTaBIATh Pe3yJIbTaThl PabOTHI B BHJIE HAyYHOU
myOMUKaIuu (Te3HUCHI I0KJIa1a, CTaThs, 0030p).

— O3HaKOMUTH CITymaTeieid C COBPEMEHHBIMH 3aj1adaMi B 00Jjactu (usmueckoi
XUMHH U CIIOCOOAMU WX PEIICHUs, BKIIOYAasi CHHTE3 HOBBIX MATEPUAIOB (B TOM YHCIIE
HaHOMATEPHAJIOB) C 3aIaHHBIMU (PYHKIIMOHATBHBIMUA CBOWCTBAMH,

— OLICHUTh TEPCHEKTUBBI MPAKTUYECKOTO TPUMEHEHHUS TEOPETUYCCKUX OCHOB
(bU3NYECKOil XUMUH IS TIOJTYYCHUSI MAaTEPHAJIOB C 3aIaHHBIMU CBOHCTBAMU;

— CucremMaTH3UpoOBaTh, AHAIM3UPOBATH W COMOCTABIISITH AKTYalbHBIC 3a/Ja4u
HeTenoObsun U HedTernepepadboTKH;

— IlomyuuTh HEOOXOIWMBIC TPEICTABICHUS O NPHPOJIHBIX YTIIEBOJAOPOIHBIX
CHCTEMaX M YCJIOBUSX WX 3aJIeTaHus, OCHOBHBIX CIoco0ax JJ0O0bIYM, MOATOTOBKH M
TPAHCIIOPTHPOBKHU HEDTH;

— OCBOUTh TEOPETUYECCKHE TOJOXKCHUS M COBPEMCHHBIC HANPABJICHUS Pa3BHTHUS
XUMHH U CMEXKHBIX 00JIaCTeH HAyKHU HA COBPEMEHHOM JTarle X Pa3BUTHS,

— CdopmupoBaTh  CIIOCOOHOCTH  cOOHMpaTh, OTOMpPAaTh M  HMCIOJb30BaTh
HEO0OXOIUMBIC TAHHBIC MEJIMIIMHCKUX HCCIEIOBaHUN U 3PPEKTUBHO IPUMEHSATH METOIbI
B IEJIAX MEJAMIIUHCKOW XUMUHU.

3. MecTo Moy il B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHS. OTHOCHUTCS K 0013aTE€IIbHOM YacTH O6paSOBaTCJIBHOI\/'I porpaMMal.

4. CeMeCTp OCBOCHUSA U (l)OpMa l'lpOMe)KyTO‘-IHOﬁ aTTeCTAllMM IO JUCHUIIJIHHE

Cewmecrtp 1, 3auer.
CemecTp 2, 95K3aMeH

5. Bxoanble TpeGoBaHus 1JI1 OCBOEHUSI U CUMILIMHBI

I[J'If[ yCcneurHoro OCBOCHUSA JUCHUITITUHBI Tpe6y1-OTC$[ KOMIICTCHIIUU,
chopMHUpOBaHHBIE B XOJ€ OCBOEHHUs O0pa30BaTEIbHBIX MPOTPAMM MPEALIECTBYIOIIETO
ypOBHST 00pa30BaHMsI.

6. SI3bIK peanuzanun

Pycckuit

7. O0bem Moayas

OO01mas TpyA0eMKOCTh JTUCIUTIINHBI COCTABISACT 7 3.€., 252 4acoB, U3 KOTOPHIX:
— meknuu: 32 4.;
— CeMHHApCKHe 3aHaTus: 16 u;
— MIpaKTUYECKHE 3aHATUS: 16 u.
B TOM YHCJIC TIPAKTHYECKas MOJATOTOBKA: 16 4.
O0beM caMOCTOSTENNBHON pa0OTHI CTYICHTA OMpeeNieH YYCOHBIM TIIaHOM.



8. CoaepsxaHue MOaYyJisl, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tema 1. «3enenas» aHaIUTHYECKAs XUMUS U TEHICHIIMU €€ pa3BUTHSL.

«3eneHas» aHaJUTUYECKas XHUMHs, OCHOBHBIE KPUTEPUH «3EJICHOIO» Ipoliecca.
[Ipumepsl NpUMEHEHMS «3€JIEHBIX» IPOLECCOB B aHaiau3e. TEHIEHUUU pa3BUTUS
«3eNIEHOr0» XpoMaTtorpaduyeckoro aHaian3a. AHaATUTHYECKHUM MPOLECC B CBETE 3€JICHON
XuMuH. MeToJT Ta30BOM XpoMarorpadumu.

Tema 2. Tennennuu pazsutust BOXX.

Mertox  xuuakoctHoit — xpomarorpaduu.  Cokpamenue  oOmero  o0béma
pacTBOpUTENII M OTXOJIOB: ObICTpasi «3eyeHas Xxpomarorpadus». beictpoe paszneneHue
MetonoM BOXX mnpu nosbiieHHOM gaBineHuu. Tpaaunmonnsle cucteMbl BOXX ¢
HE3HAYUTENIbHBIMH MOAU(DUKAIMAMEU ISl «3€JIeHOro» pasneieHus. HoBele TexHonoruu
YHOaKOBKHM  KOJOHOK  JUIsl  «3€JI€HOro»  pa3felieHus Metogqom  BOXKX.
Caepxmpon3BoautenbHas xuakoctHas xpomarorpadust (UPLC) — HoBas 3pa «3enéHom»
xpomarorpaduu. XuMHS MalleHbKUX 4YacTUIl. bBBICTpoe pa3jaeneHue ¢ MOMOLIbIO
YIABTPACBEPXITPOU3BOIUTENHPHON CHUCTeMBl JKHIKOocTHOWM xpomatorpaduu (UHPLC).
3amMeHa pacTBOPUTEIIS.

Tema 3. Cepxkputnueckas GpiarouaHas xpomarorpadus — Kak BApHAHT «3eIEHOI
Xxpomarorpaduu.

CBoiicTBa  CBEpXKpUTHYECKMX  (QuItoMJ0B,  ucnonb3dyemple B COX.
Xpomarorpaduueckue xapakrepuctuku CDX. CoBpeMeHHbIE NpPAaKTUYECKHE 3a7auu
CdX ¢ HacagOYHBIMU KOJIOHKAMH.

Tema 4. OCHOBHBIE TOCTHKEHHS B Pa3BUTUN HOHHOW XpoMaTorpaduu.

Honnast xpomarorpadus ¢ KOHIYKTOMETPHYECKHM JAeTeKTHpoBaHHeM. HoBbie
BApUAHTHl CHUCTEM ToAaBieHUS (HOHOBOM TPOBOAUMOCTH. CrocoObl MOBBIIICHUS
YyBCTBUTEJILHOCTHU: BBOJI OONBIIOr0 00bEMa MpoObl, KOHIIEHTPUPOBAHUE B pPeKKUME ON-
line. Wonnas xpomarorpadusi €O CHEKTPOPOTOMETPHUSCKHM JICTCKTUPOBAHUEM.
I'm6punabie meroapl: UX-MCII-MC, UX-UCII-ADC, UX-API-MC. Ouenka kadyecTBa
BO/JIbI, JIEKAPCTBEHHBIX MPEMAapaToB METOIOM HOHHOM XpoMaTorpaduen.

Tema 5. AkTyanbHbIC 33[Ja4d COBPEMEHHON HEOPraHUYECKOW XUMHHU U
MaTepuagoBe/ieHus. Matepuanonorus - Hayka 0 MaTepuaiax.

[TonsiTne MaTepuana, OCHOBHbIE MOHATUS MaTepuanoBeneHus. Knaccudpukarms
Matepuainos. [IpuHIunbI Kaccupukanum MaTepuaioB. XUMHUYECKas CBSI3b B MaTepHasiax.
OcobeHHocTu TBepA0(a3HbIX MaTepHajoB: POjib MPHPOJBI BEIIECTBA; POJib JE(PEKTOB,
MpUMecel MOBEPXHOCTH; POJIb MeX(a3HbIX siBJIeHUH. OCHOBHbIE TPOOJIEMbI COBPEMEHHOM
HEOPraHMYECKON XMMUU U MAaTE€PAJIOBEICHNS: HAIIPABJICHNS U TEHICHLIMU U HaIIPaBJICHUS
[0 CO3/1aHHI0 MaTepuayioB B 21 Beke U B Hacrosiuee BpeMs. ['padenbl, MonekynspHble
MmamuHbel. HoOeneBckass mpemus B OOJIaCTM XMMHUM M MaTe€pHaJOBEACHHUS, MPEMUU
ThIcsiueneTus. [lepcriekTUBHBIE HANPaBIEHUSI B MaTepUATIOBEICHUH: HAHO, KOCMUYECKOE
MaTepualioBeICHHe, YMHbIE MaTepuaibl (C TMaMATbIO, CEHCOphbl), MaTepHuaia
AKCTPEMAJIbHBIX BO3MOXKHOCTEH (TpyOBbl AJIsi CKBaXKUH, U JIp.).

Tema 6. CoBpeMeHHbIE METO/IbI CHHTE3a MaTEpPHAJIOB.

MeTobl TPOTHO3UPOBAHUSA, KOHCTPYUPOBAaHUS M CHHTE3a HEOPTaHWYECKUX
MatepuanoB. Kiaccuueckuil CHHTE3, HAIpPABICHHBIM W LIEJICHANPABICHHBIA CHHTE3.
OU3NKO-XUMUYECKUE TPUHIUIBI CO3/1aHUSl MaTepuanoB. MeToAbl «MATKON XUMHUI,
MHUKPOBOJIHOBOM CHHTE3, 30Jb-T€llb CHHTE3, XUMHUYECKasi cOOpKa, MaTpUYHbBIN CHHTE3,
SIIATAKCHS, o0me TEXHOJIOTHUECKUE METOJIBI. Ocobennoctu CUHTE3a
MOHOKPHCTAIIMYECKUX, MJICHOYHBIX, MOPOIIKOOOPA3HBIX U HAHOPAa3MEPHBIX MaTEepPHUaJIOB.
Oco0eHHOCTH MaTepuasoB MO arperaTHOMY COCTOSIHHIO.

Tema 7. Baxkneiine cOBpeMEeHHbIE MaTepHAJIbL.

O0630pHbIe CBEICHUS O MaTepHaiaX B COOTBETCTBUU C OCHOBHBIMU HaIIPaBJICHUSAMU
Pa3BUTHs HAyKU M TEXHHUKH, MOTPEOHOCTH COBPEMEHHBIX OOJIaCTe MPOMBIIIIEHHOCTH:
MPOBOJAHUKY, TOJYINPOBOJAHHUKH, JUAJIEKTPUKH, (YHKIUOHAJIHbHO-YYBCTBUTEIbHBIC



Marepuaisl JIp.; MaTepuagbl MUKPOJIEKTPOHHOIO M CBETOTEXHUYECKOrO MPOU3BOJICTBA,
Marepuaibl COJIHEYHON SHEPreTHUKU U albTE€PHATUBHBIX MUCTOYHUKOB HHEPTUU, «YMHBIE
MaTepuasbl», MPUPOIONOA00HbIE MATEPUAIIBI.

Tema 8. OcHOBHBIE CBOMCTBA MAaTEPUAIOB, UX aTTECTALUS U KOMMEPIIHATU3AIHSI.

[leneBble 1 (HU3NKO-XUMHUUECKHE CBOIICTBA MaTepraioB. MeTO/ bl UCCIIEJOBAHUS U
aTTeCTalldd HEOPraHWYECKUX MaTepuayioB. WHTemnekTyanbHasi COOCTBEHHOCTh W
MHHOBALIMOHHBIE MOJIX0/1bl KOMMEPIIUAIN3ALNUN B XUMUYECKOM MaTEPUAIOBEICHUH.

Tema 9. BBenenue. AKTyallbHbIC 33]]a4H U IEPCIIEKTUBHBIC HAIIPABJICHUS pa3BUTHUS
OpraHUYEeCKON XMMUHU.

Kpatkuit ucTOpu4ecKuil O4epK pa3BUTHs OPraHUYECKOM XUMUN: OCHOBHBIE JTAIlbI,
3aKOHOMEPHOCTH W TEHJAeHUUU pa3BUTHA. COBPEMEHHOE COCTOSHHME OpraHu4ecKOi
XUMHUH: OCHOBHBIC XapaKTePUCTHKU H OCOOCHHOCTH. [IpuMmeuaTenbHblE HaydHBIC
JOCTUKEHHS B 00JIACTU OPTaHUYECKOM XUMUH 32 MOCeIHEee AeCATUIICTHE.

Tema 10. AxktyanbHble IPoOIEMBI TEOPETUUECKON OPraHUYECKON XUMUH.

AKTyasnbHbIe IPOOJIEMbI TEOPETUUECKON OPraHUYECKON XUMUHU.

PazButne cucrem KiaccuUKAME OPTaHUYECKUX BemlecTB. HoOBBIE KIIACCHI
opraHuyeckux coeauHeHuil. COBpEMEHHbIE aCMEKThl HOMEHKJIATyphl OPraHMYECKUX
coenuHeHuii. COBpPEeMEHHBIC TMPEACTABICHUS O CTPOCHUM OPraHUYECKUX BEIIECTB.
Pa3paboTka HOBBIX CTPYKTYpHBIX MOZENEH MOJIEKYJ, >KHIKMX U TBepAbIX a3,
HaHOOOBEKTOB, ACCOIUATOB, KOMITJIEKCOB. COBpEMEHHBIC TIPEICTABICHUS O PEAKIIMOHHON
CIIOCOOHOCTH  OpPraHUYECKUX COeAMHEeHW. PeaknuoHHbIe LEHTpPBl. MexaHHu3Mbl
XUMHYECKUX peakiuid. HoBble THUNBI MEXaHU3MOB. METOH0JIOrUs HCCIECIOBAHUSA U
BepuduKaluu MexaHu3MoB. CriocoObl BO3/ICHCTBUS HA MEXAaHU3M XMMHUECKUX PEaKIIUi.

Tema 11. CoBpeMeHHOE COCTOSIHUE U MPOOJIEMbl OPTaHUYECKOTO CUHTE3a.

CoBpeMeHHbIE TMPUHIUIBI U TPOOIEMbl OpraHudeckoro cuHte3a. OCHOBHbBIC
HaIpaBJiEHUs PAa3BUTUS OPraHUYECKOTO CHHTe3a. l[IpakTudeckas HAMpaBICHHOCTb M
¢dbynnaMmenTanbHoe 3HaueHue. HoBble HampaBieHHs B TOHKOM OPraHHYeCKOM CHHTE3E.
HoBbie meTonuku cuHTE3a W CHOCOOBI ONTUMM3AIMU CEJICKTUBHOCTH W BBIXOJIOB.
KoMOunupoBanubsie cuHTe3bl. MeTomonorus opranuueckoro cuurte3a. Crpaterus
cuHTe3a. HoBble METOIbI TIJITAHUPOBAHUS OPTaHUUECKOro CHHTE3a. KOMIBIOTEpHBII CHHTE3
CIIOXHBIX OpPraHMYEeCKHUX coequHeHud. MonekynsapHsli  au3aiiH.  CTpyKTypHO-
OPHUEHTHPOBAHHBIN JIA3aiiH. QYHKINOHAIBHO-OPUEHTUPOBAHHBIN J3alH.
[IpoMbllieHHBIM OpraHvdeckuii cuHTe3. HoBele mporeccsl U TeXHOJIOTuH. IIpumepsl
CHUHTE30B CIIOKHBIX OPTraHUYECKUX COSTUHEHUH.

Tema 12. HoBble oprannueckue BenecTBa U MaTEpHabl.

AKTyallbHbIE HalpaBlieHUsT B CO3JaHUM HOBBIX OPTraHUYECKUX BEIIECTB W
MatepuanoB. CHHTE3 HOBBIX OHOJOTHYECKH AaKTHUBHBIX COCIUHEHHH, MOIUMEPHBIX
MaTepuaioB, COSAUHEHUN I DTIEKTPOHUKHU, YHEPTETHUKH.

Tema 13. BBeneHnue B akTyalibHbIE 33124l PU3NIECKON XUMHUH

BBenenve B akTyasnbHble 3ajaud  puznyeckol xumuu. OOmME BOMPOCHI
(bu3MUecKoil XMMHUH, B3aUMOCBS3b (PU3UYECKONH XMMHH C JPYTUMHU pa3fellaMd XUMUH, a
TaKXe CO CMEXHBIMH JAUCHUIUTMHAMH. [lonoxeHnne xumuu B oOIel cucreMe HaydyHOTO
3HAHHUS, a TAKXE POJIb B COLIMATIBLHON U KyJIBTYypHOU cepe.

Tema 14. Hanomartepuansl, Kak OOBEKTHI KOJUTOMJTHOW XUMHH: TIOJIXO/IbI K CHHTE3Y
Y UCCJIEI0BAHMUIO.

KiroueBbie TOHSTHS HaHOXMMHH, (HOPMYIHpPOBKA 3amad (U3UIECKON XUMUU
MPUMEHHUTETIFHO K HAHOOOBEKTaM, Kak 00beKTaM KOJUTOMIHOW XuMuu. [loBepxHOCTHAs
SHEPrusl, CTAOMIBHOCTH KOJUIOUIHBIX CUCTEM, pa3MepHbIe 3 (HEKTHI.

Tema 15. 307b-reNb CUHTE3 HAHOMATEPUAIOB.

[TonsiTuss 3051b, T€JIb, CEAMMEHTAIMOHHO-YCTOMYMBAsA CHCTEMA, CHUHEPE3HUC,
reneoOpa3oBaHue. 3aKOHOMEPHOCTH (pOpMHUpPOBaHUS 30J1€H, 30J1b-TeNb MIePEX0/I, CBOWCTBA
rened. CHHTE3 U MPUMEHEHHE MaTEPUAJIOB, MTOJTYUYEHHBIX METOJIOM 30JIb-T€Ib.



Tema 16. TemmnaTHbIN CUHTE3 HAHOMATEPUATIOB.

Temmnar, knaccupuKamus TMOBEPXHOCTHO-aKTHUBHBIX BELIECTB, COCTOSIHUE
IIOBEPXHOCTHO-aKTUBHBIX BELIECTB B BOJHBIX pacTBOpax, MHIIEUIO00pa30BaHKeE,
camocOopka, «soft- u hard-templating», mnopucrtas cTpykTypa (QYHKIHOHAIBHBIX
MaTepHaoB.

Tema 17. HanomaTepuaibl ¢ ynopsiio4eHHOM CTPYKTYpOM: CHHTE3, UCCIIEI0BAHHUE,
IIPUMEHEHHE.

VYnopsanouennsle  crpykrypsl, MCM, SBA, 1eonuTsl, JEHAPUMEpHI,
0JIOKCONOJIMMEpPBI B KAYECTBE TEMIUIATOB, OCOOEHHOCTH HUCCIIEIOBAHUS YIOPSIOUEHHBIM
HaHOMaTEepHAIOB, PYHKIIMOHAIBHBIE MaTEPUAIIbI HA OCHOBE YIIOPSII0UEHHBIX MaTEPUAIOB,
00J1aCTH IPUMEHEHMS.

Tema 18. Hanopeakropa: kinaccuukanus, noryuyeHue, IpuMeHEHHeE.

[ToHsATHE HaHOpPEAKTOp, TBEpPAbIC HAHOPEAKTOpPA, CUHTE3 B IOPHUCTBIX MaTpHUILax,
npuMeHeHne. JKuakue HaHOPEaKTOpa, MHUKPOIMYJIbCHH, COCTOSIHHE MOBEPXHOCTHO-
aKTUBHBIX BELIECTB B CHCTEME BOJA-Macjio, CHHTE3 HAaHOYAaCTULl B JKUAKHX
HaHOPEAKTOpax.

Tema 19. VriepoHble HAaHOMaTepHaiIbl: KIacCU(pHUKALHsL, CBOUCTBA, IPUMEHEHHUE,
IPOOJIEMEI.

Hanoanmas, yriepoaHble HaHOTPYOKH, HAaHOBOJIOKHA, (yiuiepeHsl, rpagur u
okcup Tpadura, TpadeH, CHHTE3 YIICPOTHBIX MATEpUAIOB, (PYHKIMOHAIBHBIE TPYIIIIHI
YIJIEPOJHBIX MaTepuajoB, MOAU(DUIMPOBAHME YIJIEPOJHBIX MaTepUalloB Ha CTaJluu
CUHTE3a U MOCJEeAYIOMUX 00paboTOK, TPUMEHEHHE.

Tema 20. T'uOpunnbple Marepuaibl, KaKk MOCT MEXAy HEOpraHHMYECKOW U
OpPTaHUYECKON XMMHEH 1 00BEKT UCCIIEeOBaHUH T (PU3NIECKON XUMUH.

[TpyuBHTBHIE TOBEPXHOCTHBIE COEAMHEHMs, (YHKIMOHAIU3ALMS HEOPraHUYECKUX
MaTepHaJioB, MPHUBHUTHIC KATAIM3aTOPhl — TIEPEXOJl OT TOMOTEHHOTO KaTajmh3a K
reTepOreHHOMY, KOOTIEPATUBHBIN KaTalu3, MIMMOOUIM3AIHsI SH3UMOB.

Tema 21. CoBpeMeHHbIE TEHICHIIMM B CHUHTE3€, MCCICAOBAHUH M NPUMEHEHHUH
(YHKIMOHATIBLHBIX MaTEpHAJIOB.

CyOHaHOpa3MepHbIe CTPYKTYpBI, KaTallu3 Ha «OJAHOATOMHBIX» KaTalln3aTopax,
BiMsiHEE (POPMBI HAHOYACTHIL Ha (PYHKIIMOHAJIbHBIE CBOMCTBa, «core-shell» u «yolk-shell»
CTPYKTYpBI, OW- ¥ TpPUMETAJUIMYECKHE HAHOYACTHIIBI, OMOMHUMETHYECKHN TTOAXO],
TEeMIUIATHBI CHHTE3 Ha Kpbule 0abouku, pa3sHOOOpas3ue OJOKCONMOJIMMEPOB M HX
HCII0JIb30BaHNE B KAYECTBE TEMILIATOB MM OJIOKCOMOJIUMEPOB.

Tema 22. OcHOBHbIE CBEICHHMS O HPUPOAHBIX YIJIEBOJOPOIHBIX CHUCTEMax M
YCIIOBHSIX MIX 3AJICTaHUS

Llenu n 3a1aun Kypcea. Y cioBus 3ajeraHusi B Heipax MPUPOJIHBIX YTIIEBOAOPOIHBIX
CUCTEM. OJEMEHTAapHBbIE T'€0JOr0-T€OXUMHUYECKUE CBEIACHHUS 00 YCIOBUSAX 3ajeraHus
HedTH U ra3a B Henpax. Jloobua Hedtu. CO0p, MOATOTOBKA M TPAHCIOPTUPOBKA HEPTH.
[lepBuunblie uccnenoBanus Hedrel. CriocoObl BeIpakeHUsl cocTaBa HePTel U HePTAHBIX
¢pakuuit. CriocoOsl Kiaccupukaun HeTei.

Tema 23. O0mue npencTaBIeHUs] 0 XHMHUYECKOM COCTaBE M CBOMCTBAX He(TEH.

Hedtsubie yrineBonoponsl. Hedrsnbple ankanbsl. OCHOBHBIE THUIBI HE(TAHBIX
QIKAHOB M WX XapaKTEPHCTUKU. V30MpEHOHIHBIE YTIIEBOJOPOMBL. AJMINKINYECKUE
yIJIeBOAOPOAbl HepTH — Ha(TEeHbl, HX CTPOCHHE M CBOMCTBA. ApOMaTHYecKue
yraeBogopoas! HedTH. [ erepoaToMHBIe KOMIIOHEHTH! He(TH. OCHOBHBIE THITHI CEPHUCTHIX
coeauHeHuil HeTH, UX cTpoeHue. [IpakTHueckoe 3HAYEHHWE CEPHHUCTHIX KOMIIOHEHTOB
HepTell.  A30THUCTBIE  COeOUHEHUs  HepTel, UX CTpOeHWE U  CBOICTBa.
Kucnoponoconepxamiye KOMIOHEHThl He(dTH. HeWTpanabHbIE KHCIOPOACOEpKAIIUe
coenuHEeHUST HEPTH. MeTalmoOpraHnuYecKue COeIWHEHUs HePTH, 0O0IIHUe CBEICHHS.
BricokoMoneKysipHble KOMIIOHEHThI He()TH, SJIEMEHTApPHbIE CBEICHUS.

Tema. 24. TTporneccsl nepepaboOTKH HEPTH.



Pasronka HedTn Ha dpakmun. OOmas XxapakTepUCTHKAa TEPMUUYECKHUX MTPOIIECCOB
nepepabotkn HepTH. Kpekmnr. Kunetnka u Mmexanusm peakuuid. CpaBHUTENbHAs
XapaKTepUCTHKA KaTaIMTHYECKHUX IMpoleccoB nepepadotku HedTu. OOImuMe cBeleHus o
Karanu3aropax M Karanuze B Hedrexumuu. Katanmutuueckuil KpekuHT. ['MAPOKPEKUHT.
CuHTe3 BHICOKOOKTAHOBBIX KOMIIOHEHTOB O€H3MHA.

Tema 25. J1o6b14a u TpaHcopt HedTH.

Knaccudukanust wmetomoB  yBenuvenus Hedreotnmaunm (MVYH).  ®Dwuswuko-
XMMHAYECKHE METOJbl yBENWYeHus HedTeoTnadn. MeToasl yBenuueHus HedreoTaaun
3aJIe’Kel BRICOKOBS3KHUX HedTel. Tpancnopt HedTH.

Tema 26. MeauuuHckass XAMHUS M NPOOJIEMbl KOHCTPYHMPOBAHHS HOBBIX
JIEKapCTBEHHBIX CPEJICTB.

Yro Takoe OMOJIOTUYECKH aKTHBHBIE BEIIECTBA U JICKAPCTBA C TOUKH 3PEHUS XUMUU?
buonoruueckue MUIeHH U MEXaHU3MbI JEHCTBUS JICKAPCTBEHHBIX BelecTB. CTpaTerus u
METOJIbl TOMCKA HOBBIX JIEKAPCTBEHHBIX BellecTB. [IpumMeHeHHEe METOA0B KBAaHTOBOM
Mexanuku. Metoabsl QSAR. CoBpemMeHHbIE METO/IbI KOHCTPYUPOBAHUS HOBBIX MOJIEKYJI.
Yro Takoe ¢putoxumus? Metoasl Beiienenus u uccieqoBanusi OMOIOTHYECKH aKTHBHBIX
BEIIECTB U3 MPUPOTHOTO ChIpbs. PacTuTenbHOE, )KUBOTHOE 1 OPraHOMHHEPAIBbHOE.

Tema 27. VMMyHOXMMHYECKHE TEXHOJOTMM B COBPEMEHHBIX METOJaX
JTMArHOCTHKH M CO3JJaHMs HOBBIX JIEKAPCTBEHHBIX CPEJICTB.

MonekynsipHass JUarHOCTHKA ¥ TEPCOHU(HUIMPOBAHHAS TapreTHas Teparusi.
Xumuyeckass MoauduKanus OHOJIOTMYECKUX TMOJMMEPOB B TMOJYYEHHUU HOBBIX
JIEKapCTBEHHBIX CPEACTB. XUMHYECKHE KOHBIOTaThl B CO3JAHMM JHAarHOCTUYECKUX
naHesnen Uik UMMYHOXUMHYECKHUX UCCIIEIOBAHUM.

Tema 28. Xumuueckue, PU3NKO-XUMUYECKHE U UMMYHOOMOJIOTHYECKUE METO/IbI
UCCIIEIOBaHMS B pa3pab0TKe HOBBIX MAaTEPUAIOB MEAUIIMHCKOTO HA3HAYCHHUS.

XUMUYECKUE  TEXHOJIOTMM  IOJY4eHHs]  OMOCOBMECTHUMBIX  IOJUMEPHBIX
MatepuanaoB. IMMyHOJIOTHYECKHEe METO/IbI aHaIH3a OMOCOBMECTUMOCTH MHHOBAIIMOHHBIX
MIOJINMEPHBIX KOMITO3UTHBIX MaTeprasioB. OCOOEHHOCTH peakliuii UMMYHHON CUCTEMbI Ha
uMIUIaHTatT. MHCTpyMEHTaNbHbIE METO/IbI UCCIIEIOBAHMS TTIOBEPXHOCTH OMOCOBMECTUMBIX
MIOJINMEPHBIX MATEPHAJIOB.

9. Tekymuii KOHTPOJIb M0 AUCHHUILINHE

Texymuii KOHTPOJIb MO AUCHUIUIMHE TPOBOJAUTCS IMTyTEM KOHTPOJISI TIOCEIIAEMOCTH,
TECTOB M0 JEKIIMOHHOMY Marepuany U (GUKCUpyeTcss B ¢popMe KOHTPOJIbHON TOUKU HE
MEHEEe OJTHOTO Pa3a B CEMECTP.

10. Ilopsinok mnpoBeAeHUs] W KPUTEPHUM OLECHHUBAHHUS IPOMEKYTOUHOI
arrecTanMu

3auem 6 nepeom cemecmpe coCTOUT U3 IBYX YacTeil

[lepBast yacTh 3avera MPOBOAHWTCA B (hopMe TecTHpoBaHHA. TecT Bkimowaer 12
3aganuii. [IponomkurensHOCTh TecTHpoBaHus 30 MUHYT.

3a7aHusl TEOPETUIECKOr0 XapaKTepa Ha COOTBETCTBUE, MHOXKECTBEHHBINH BHIOOD,
BepHO/HeBepHO, nposepstomue OIIK-1, OIIK-2, OIIK-4.

IIpuMepHBIii IepeYeHb TECTOBBIX 3aJaHUN

3amanwne 1. Kakue sTamnbl HE0OXO0AMMO UCKITIOYATh WITH COBEPIICHCTBOBATH B IIENISIX
MOBBIIIIEHUS SKOJIOTHYECKOH 0€30MacHOCTH XUMHUECKOTO aHAIN3a:

A) moaroToBka NpoobI K aHATIU3Y;

b) u3mepenne aHaIMTHUECKOTO CUTHAIA;

B) ot6op npobsl asnst aHanu3a;

') xpaHeHue U KOHCEPBUPOBAHUE TPOOHI.



3amanne 2. YKaXUTE TYTH TOBBIMICHHS YyBCTBUTENbHOCTH (cHIkeHus [10)

oTpesieNieHUs MOHOT€HHBIX BEIIECTB METOIOM HOHHOM XpoMaTorpaduu:

A) reHeprpoOBaHUE YUCTHIX IITIOCHTOB;

B) koHIIEHTpUPOBaHUE OMPEACTICMBIX KOMIIOHEHTOB;

C) yBenuuenne o0bEMa BBOIUMOI TIPOOHI;

D) npumeHeHue ceneKTUBHBIX COPOCHTOB;

E) npuMeHeHne 4yBCTBUTENBHBIX IETEKTOPOB.

MakcumanbHOE 4YHUCIO OauIoB 3a TecTupoBaHue — 45. 3au€T CcTaBUTCS, €CIU
CTyJeHT HaOupaeT He MeHee 60 % (27 6amioB).

Bropas dacte 3aueta mpoBOAUTCS B YCTHOH (popme 1Mo OmiteraM, BKIIOYAOMHKX |
BOIPOC, TO3BOJISIIOIIUI OIICHUTh CTeneHb chopmupoBaHHOCTH KommereHmmid OITK-1,
OIIK-2, OIIK-4. Ha noAroToBKYy OTBETa JA€TCA 2 JTHA.

Ilpumepnvie 6onpocwi:

1. OcHoBHBIE TIPOOJIEMBI COBPEMEHHON HAayKH O Marepuajax U IyTH HX
pereHus..

2. Llenmu ® 3agayu  COBPEMEHHOTO XHMHYECKOTO MaTepHaNOBEICHHUS,
MPUOPUTETHBIC HATIPABJICHHUS PAa3BUTHUS HAYKU U TEXHUKU PO.

3. CoBpeMeHHOE XUMHUECKOE MaTepPUAIOBEICHNE, KPUTHUECKHE TEXHOJIOTHH,
MHUPOBBIC TCHICHIINHU, aKTyaJIbHbIE TPOrpamMMEbI 110 MarepuaiaMm B TT'Y 1 Ha XUMHUYECKOM
bakynbTere.

4. [IporpaMmbl  pa3BUTHSI  WCCIENOBAaHMKA IO HAHOTEXHOJIOTHSIM |

HAHOCTPYKTYPHBIM MarepuanaM. CucTemMa OpraHu3alliil MHHOBAIIMOHHOTO Ipoliecca B
00JIaCTH HAaHOTEXHOJIOTHA.

5. PeiHOK  mpoaykiuu  HaHOTexHoJoruii. CTpykTypa  HalMOHAJIbHOMN
HAaHOTEXHOJIOTHYECKOH CeTH, (YHKIINN YIaCTHUKOB. TexXHOIOTrHYECKHEe MIaT(HOPMBI.

Tperbss yacTh 3adera MPOBOAUTCS B (OpMe MPENOCTABICHUS M OIICHUBaHUS
pedepara. Ouenka pedepara OCyIIECTBISETCS KaK MPENOIaBaTeIeM JUCIUTIINHBI, TaK U
YYaCTHUKAMH Kypca, KOTOPBIC OI[CHUBAIOT PAOOTHI COTIIACHO Pa3paOO0TaHHBIM KPUTEPHSIM.
Kputepun mo3BoJsioT OLEHUTH pedepaT yIUThIBAs:

- IOJTHOTY paloThI,

- COJIEpKaHNEe OTBETOB Ha BCE MOCTABJICHHBIE BOTIPOCHI,

- HUINYMS rpauuecKuX MaTepualioB,

- KOJIMYECTBO U Ka4E€CTBO JIUTEPATYPHBIX HCTOUHUKOB.

Bce yuacTHMKM OLleHMBaHMS OTMEYAIOT, HACKOJIBKO pedepat ObLI [0JIe3€H B IIaHe
MOJTyYeHUsT HOBOM HMH(pOpMAlMM W PACHIMPEHUU TPEJCTaBICHUNU 00 ompenencHHon
00J1aCTH OpraHUYeCcKON XUMUH.

[IpenocraBnenune pedeparoB, 3HAKOMCTBO C KPUTEPUSMHU OIICHWBAHUS, OLEHKA
OCYILECTBIISIETCS B 2JIEKTPOHHOM Kypce TucHMIIMHEbI Ha miatgopme MOODLE.

[Tpumep Tembl ¥ BOnpocoB pedeparta:

Bapuant 2. Opranuueckue COEIUHEHUS B JIEKTPOHUKE

e llcToprueckas cnpaBka

e Kakue opranrueckye BellecTBa MPUMEHSIOT B 3TOM OTpaciiy.

e MeToabl CUHTE3a JaHHBIX COEUHEHUN. MeXaHU3Mbl, IOAXObI, YCIOBHSL.

e O0nacTi NpUMEHEHUS

e [lepcnieKkTUBBI pa3BUTHSI JAaHHOTO HAIIPAaBJICHUS UCCIIEJOBAHUM.

e JIuteparypa

Ecin MarucTpaHT caMOCTOATENBHO WM C IOMOILBIO HaBOJAIIMX BOIPOCOB
9K3aMEHATOPA B JIOTMYECKOM IOCIENOBATEILHOCTH U HCYEPIBIBAIONIE OTBEYAET HA BCE
BOIMPOCHI OMIieTa, MOJUEPKUBAs PH 3TOM CaMO€ CYIIECTBEHHOE, YMEeT aHaIU3HpOBATh,



CpaBHUBAThH, KJIACCH(PUIIMPOBATh, 00001IaTh, KOHKPETHU3UPOBATh U CHUCTEMATHU3UPOBATH
W3YYCHHBI MaTepuan, BBIACIATh B HEM T[JIABHOE: YCTAHABIMBATH TMPUYUHHO-
CJIEJICTBEHHBIE CBSI3H, TO MOIYYaeT OLICHKY «3aYTCHOY.

DK3ameHn 60 emopom cemecmpe TIPOBOIUTCS B MUCBbMEHHON (popme mo Omiieram,
BKJIIOUAIOIIUX  BOMPOCHI  MO3BOJISIIOIIME OLEHUTh CTENeHb CHOPMUPOBAHHOCTH
xommerennuii OIIK-1, OIIK-2, OIIK-4.

Ipumepusvie 6onpocwi:

1. IIpupoaHbIE YIIIEBOLOPOIHBIE CUCTEMBI U YCIIOBHS UX 3aJIEraHUs.

2. CocraB Hedreit, BIMsIHAE COCTaBa Ha (U3UKO-XUMHUYECKHE CBOWMCTBA M
CHOCOOBI IepepabOTKU HEPTEH.

3. OCHOBHBIC MPOIIECCHI TMepepaboTKu HedTEeH, TEXHOJOTHH MOIYYCHUS
TOBAPHBIX HEPTETIPOTYKTOB.

4. XUMHAYECKHE  peareHThl M KOMIIO3WIMHM,  NPHMEHSIEMbIE B

HedTe100BIBAIOIECH TPOMBIIIJICHHOCTH U TPAHCTIOPTE HEPTH, EPCIIEKTUBAX IPUMEHEHUS
Pa3IMYHBIX KOMIIO3ULIUM.

S. KntoueBble MOHATHS HaHOXUMHH, (OPMYJIHPOBKA 3ada4y (U3NYECKOH
XMMHUU IPUMEHHUTENIBHO K HAHOOOBEKTaM.
6. Knaccugukanus ITOBEPXHOCTHO-AKTUBHBIX BEILIECTB,

MI/II_IeJ'IJ'IOO6p330BaHI/I€, IIPUMCHCHUC TEMILJIATHOTI'O CHHTC3a JIIA NOJIYyUCHUA
YHOopAaaA04YCHHBIX MaTCPUAJIOB.

7. CriocoOBbI MOJTydeHHs YIICPOIHBIX MATEPUATIOB U X MOIU(PHIIMPOBAHHUSL.
[IpuMmeHeHHe yriaepo HBIX MAaTEPHUATIOB.

8. CuHTE3 HAHOKOMITO3UTOB HO OCHOBE TBEPA0(Da3HBIX PEaKTOPOB.

9. KittoueBbie TpeH 16 OMOMETUIIMHCKON HAYKH CErOJTHS.

10. OO0mmas xapakTepuCTUKa HOBBIX MOJIXOJOB K pa3paboTke 3¢ HEeKTUBHBIX

aHTHOAKTepUAIBHBIX MPENapaToB (TCHKCOOAKTHH, aHTUMUKPOOHBIC TICIITHIBI, PCHOTHHBIC
JIUTIAIBI).

11. Crioco0b1 ycTpaHeHus: 1 TPOPHIAKTHKY JIEKAPCTBEHHON PE3UCTEHTHOCTH B
COBPEMEHHBIX YCIOBUSIX.

12.  IlepcnekTHBHBIC HANpaBICHUS HCCICIOBAHUN B T€HOMHKE HAa IpUMEpe
texnosioruu CRISPR/Cas (o6miee nmonsrtue).

13. Ananu3 cymecTBYIOMHMX MPoOIeM YTHIU3AIMH MEIUIIMHCKAX OTXOJOB B
P® u akryanpHble HampaBlIeHUs HAyYHBIX MCCIEIOBAaHUN MO pa3paboTKe METO/I0B
YTHIIA3ALHH.

14,  Xumuyeckue 3HaHMSA, HEOOXOAMMBIE ISl CO3JaHMS WHHOBAIIMOHHBIX

MPOAYKTOB JUIsl LeJedl oxpaHbl Tpylda (y4eT MpeKypcopoB ICHUXOTPOMHBIX H
HapKOTHYECKUX CPEJICTB); MEIUIMHBI, (hapMalul M XUMHHU (MOJEIMPOBAHHE CPOKOB
XpaHEHUs! XUMUYECKUX BEIIECTB U JIEKAPCTBEHHBIX MPENapaToB, ONpeNeIeHUE JaBHOCTU
CMEpTH, pacyeT KaTOPUHHOCTH MPOTYKTOB MUTAHMUS).

15. OU3NKO-XUMUYECKUE XapaKTEPUCTUKU CBEPXKPUTUUECKUX (DITFOUIIOB.

16.  Caepxkpuruueckue (QUIIOUJHBIE TEXHOJOTUM s CO3/aHUS HOBBIX
JIEKapCTBEHHBIX (hOpM.

Pe3ynpTarel 9SK3aME€Ha ONPENENSIOTCS OLEHKAMH  «OTJIIMYHO», «XOPOIIO»,
«yZIOBJIETBOPUTEILHOY, «HEYIOBIETBOPUTEIHHOY.

Ecin MarucTpaHT caMOCTOSITENIBHO, B JIOTMYECKOM IOCJIEI0BAaTENIBHOCTH U
HCYepIbIBalolle OTBEYaeT Ha BCE BOINPOCH Ouiera, MOJYEpPKHBAs MpPH ITOM Camoe
CYLIECTBEHHOE, yMEeT aHaJM3UPOBaTh, CPAaBHUBATh, KJIACCU(PHUIMPOBATH, 000OIIATH,
KOHKpPETH3UPOBAaTh U CHCTEMaTU3UPOBAaTh W3YYEHHBI Marepuall, BBIIEISTH B HEM
IJIABHOE: YCTAHABIMBATh IMPUYMHHO-CICJCTBEHHBIE CBSI3U, TO IIOJY4YaeT OILEHKY
«OTIUYHOY.

Ecin MarucTpaHT ¢ NOMOILBIO HABOSAIINX BOIIPOCOB 3K3aMEHATOPa B JIOTUYECKON
MOCJIEZI0BATEIHHOCTH U MCUYEPIBIBAIOIIE OTBEYAET HAa BCE BOIIPOCKHI OWjIeTa, MoauepKuBas



IIPU ATOM CaMO€ CYLIECTBEHHOE, yMEET aHAJIM3UPOBaTh, CPABHUBATh, KJIAaCCU(UIIPOBATD,
0000111aTh, KOHKPETU3UPOBATh M CHCTEMATU3UPOBATh N3YUYEHHBI MaTepuall, BBIICIATh B
HEM IJIABHOE: YCTaHABJIMBATH MPUYMHHO-CICICTBEHHBIC CBSI3U, TO IIOJIY4YacT OLICHKY
«Xopomuo».

Ecin MarucTpanT ¢ NOMOILBIO HABOISAIIKX BOIIPOCOB 2K3aMEHATOPa B JIOTUYECKOU
MOCJIeIOBATEIbHOCTH OTBEYAET Ha YacTh BOMPOCOB OWMJIETA, HE MOTUYEPKUBAS MPU STOM
caMoe CYLIECTBEHHOE, YMEeT aHaJU3UupoBaTh, CpPaBHUBATh, KJIACCU(PHUIUPOBATH,
0000111aTh, KOHKPETU3UPOBATh M CHCTEMATU3UPOBATh N3YUYEHHBI MaTepuall, BBIIEIATh B
HEM IJIABHOE: YCTaHABJIMBATH NPUYMHHO-CICICTBEHHBIC CBSI3U, TO IIOJNY4YaeT OLICHKY
«Y IOBIETBOPUTEIBLHOY.

Ecin MarucTpaHT ¢ NOMOILBIO HABOSAIIKX BOIIPOCOB 9K3aMEHATOPa B JIOTUYECKOU
MOCTIeIOBATEIHbHOCTH HE OTBEYAET HA BOIPOCHI OMIIETA, HE TOAYEPKHUBAET ITPH ITOM CaMOe
CYLIECTBEHHOE, HE yMEeT aHaJIM3UPOBaTh, CPAaBHUBATh, KIACCUPHUIMPOBATh, 00001IaTh,
KOHKPETH3UPOBaTh M CHUCTEMAaTU3UPOBAaTh W3YYCHHBIM MaTepuall, BBIACIATH B HEM
IJIABHOE: yCTAHABIMBATh INPUYMHHO-CICIACTBCHHBIC CBS3M, TO IIOJNY4YaeT OLIEHKY
«Hey1oBIeTBOPUTEIILHOY.

11. YueOHoO-MeTOAUUYECKOE 00ecIIeYeHHne

a) DJEKTPOHHBIA y4eOHBIM KypC MO JAUCIHUILUIMHE B AJIEKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=22151

0) OrLeHOUHbIE MaTepUaIbl TEKYIIIET0 KOHTPOJIS M IPOMEXYTOUYHOM aTTECTallU 10
JTUCIUIINHE.

B) [ll1an cemuHapckux.

r) Metoauueckue yKaszaHHs [0 OpPraHU3allMd  CaMOCTOSITEIBHOW  pabOThI
CTYJEHTOB.

12. [lepeyens yueOHOIi TUTEpPaTYpHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIuTeparypa:

— Kapnos F0.A., CaBoctun A.Il. [Ipo6onoaroToBka B 9KOJIOTHYECKOM aHAIIU3E. —
M.: BUHOM, 2003.

— Pynenxo b. A. BeicokoaddexTuBHbIe XpomaTorpaduueckue npoueccs: B 2-x
T. — M. : Hayka, 2003.

— 3enenas xumus B Poccun. / Ilog pea. B. B. Jlynuna, I1. Tynno, E. C. JlokreBoii.
— W3-80 MI'Y, 2004.

— CupotkuH O. C. OCHOBBI HHHOBAllMOHHOTO MartepranoBeaeHus. — M. : UHDOPA-
M, 2011.

— bopwuo JI. I1. TonkonneHnounsle Heopranuueckue HanocucteMmsl / JI. I1. bopuio,
[mox pen. B. B. Kosuka]; Tomckuii roc. yH-T. — Tomck : [ToMCKuii TOCyAapCTBEHHBIN
yHuBepcuret], 2012.

—Cmutr M. Opranumueckas xumus Mapua. Peakuuu, MexaHU3MBbl, CTpOCHHE:
yriIyOJeHHbIN Kype JUIsl YHUBEPCUTETOB U XUMHUUYECKUX BYy30B: B 4 T. / M. CMuT : mep. ¢
aHry. — 2-¢ u31. - M. : Jlaboparopus 3uanui, 2020. — 458 c.

— VYerpiHtok HO. A. Jlekuum no oprannueckod xumuu. Yacte 1. BBoaHBII
koHIeHTp. M : TEXHOC®EPA, 2015. — 504 c.

— CoBpeMeHHbIE TeHCHLIMN OpraHnYecKOl XMMUU B yHUBepcuTeTax Poccum / A.
W., Konosanos, U. C. Autunus, B. A. bypunos [u np.] // KypHan opraHudeckoi XUMHH.
— 2018. — T. 54, Ne 2. — C. 161-360. — EDN YRVLSQ. Iloanbni TEKCT
https://www.elibrary.ru/item.asp?id=32588737

— Hanomarepuainsl: cBOiiCTBa U nepcrneKkTuBHbIe npuioxkenus / A. b. Slpocnasies,
B. K. lBaHoB, II. I1. ®enopos u ap. ; oTB. pea. A. b. ApocnaBues Mocksa : Hayunslil mup,
2015.—455 c.



https://moodle.tsu.ru/course/view.php?id=22151
https://www.elibrary.ru/item.asp?id=32588737

— OyHKnroHaIbHbIe HaHOMaTepuaisl / A. A. Emucees, A. B. JlykamwuH ; o pen.
1O. 1. TpetbsikoBa. — Mocksa : @usmarnurt, 2010. — 452 c.

— Pa3mepnsie a¢dexTs B HaHOMaTepuanax /3. Poxynep ; mep. ¢ anri. A. B.
XayvosiHa ; mon pex. P. A. Aunpuesckoro. — Mocksa : Texnocdepa, 2010. — 350 c.

— OU3NKOXUMHS TIOBEpXHOCTH: [ydeOHmMK-MoHorpadus| / B. WM. Pomngyrun.
Honronpyansiii : U3natensckuii nom «aTemnexT», 2011. — 565 c.

—Yopreumopdp WM. CoBpemeHHBIH KaTaiM3 W XUMHYecKas KuHeTwka / .
Yoprengopd, X. HaiimantcBenpaiit. — Jonrompynueii : M3garenbckuii oM
«HnaTennexkr», 2013. — 504 c.

— 3onb-renb TexHonoruu. HanoaucnepcHsiii kpemuesem / H. A. 11labanosa, I1. /1.
CapkucoB. — Mocksa : BUHOM. JlabopaTtopus 3Hanui, 2014, — 328 c.

—Cyznanies UW. II. HanorexHonorus: @U3MKO-XMMHS  HAHOKJIACTEPOB,
HaHOCTPYKTYp u HaHoMaTepuaioB / U. I1. Cy3naneB. — Mockga : Komkaura, 2006. — 529 c.

— GenenonoB B. b. Beenmenne B ¢usnyeckyro XUMHIO (OPMHPOBAHUS
CYNPaMOJIEKYJIIPHOU CTPYKTYpbI aficOPOEHTOB U KaTanuzatopoB. — HoBocubupcek : 13a-
Bo CO PAH, 2002. - 413 c.

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

—[MabanoBa H. A., CapxucoB II. JI. OcHOBBI 30Jib-T€lIb TEXHOJOTHH
HaHoaucnepcHoro kpemuezema. — M.: UKL «Akagemkuuray, 2004. — 207c.

—Ps6oB B. [I. Xumus vHedT u raza / B. JI. Ps6os. — U3n. 2-e, ucnp. u gom. —
Mockaa : ®opym [u ap.], 2016. — 334 c.

— Bepxuunnckas C. E. Xumus u rexnonorus nedru uraza/ C. E. BepxxuuuHckast.
— M. : ®opym, 2012. — 400 c.

—Ilopeunue U. b. HedrenepepaboTka: mpaktuueckuit BBogHbIH Kypc / U. b.
[Tonsunues. — Jonronpyansiii: Maremnekt, 2011. — 119 c.

— Anrtynuna JI. K., KyBmmnoB B. A. ®u3nuko-XxuMUYECKHe OCHOBBI yBEIUYCHUS
He(reoTnaun miactoB. Yuebnoe nmocodue. Y.1. — Tomck : U3a-so TI'Y, 2001. — 95 c.

0) OTOTHUTENbHAS IUTEPATypa:

— 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.

—Tlorrmraitn . ®u3nko-XxUMHYECKHE OCHOBBI MarepuanoBenenust / [T
l'orrmrraiin; nep. ¢ anri. K. H. 3onorosoit, Jl. O. Yapkuna; noxa pen. B. I1. 3nomanosa. —
M. : BUHOM. Jlaboparopust 3Hanuii, 2009. — 400 c.

—TperbskoB 0. [I., Ilymnises B. WM. BBenenue B xumuio TBepAo(a3HbIX
MaTepuaioB: yueOHoe nocodue. M. : Hayka, 2006. — 400 c.

— [lTa6anoBa H. A., Capkucos II. /. 3onb-rens TexHonoruu. HanomucnepcHslit
kpemue3eM. M. : BUHOM. JlabGopartopust 3nanuii, 2014. — 328 c.

—HWBanos B. K., Illep6akoB A. b., bapanuunkoB A. E., Kosux B. B.
Hanoxpucrannuyeckuil TUOKCHU LIEpHsi: CBOWCTBA, MOJyYE€HHUE, MPUMEHEHHE. — TOMCK :
Wzn-Bo Tom. yH-Ta, 2013. — 284 c.

— CMmut B. A. OCHOBBI COBPEMEHHOTO OPraHMYECKOro CHHTE3a [DIEeKTPOHHBIN
pecypc]: yae6Hoe mocobue / B. A. Cmut, A. 1. Auneman. — 4-e uza. (311.). — DIEKTPOH.
texcroBbie aaH. (1 daitn pdf : 753 ¢.). — M.: BUHOM. Jlabopatopust 3Hanuii, 2015.

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

— Cymm b. [I., UBanoBa H. 1. OOBEKTH U METOJIbI KOJUIOUTHOW XHUMHH B HAHO-
xumud / Yenexu xumud, 2000. — T.69. — Nel 1. —¢. 995-1007.



— TpetbsikoB 10. N., JIykamun A. B., EnuceeB A. A. CunTre3 (HyHKIIMOHATBHBIX
HAaHOKOMIIO3UTOB HO OCHOBE TBepA0(a3HbIX peakTopoB. / Ycnexu xumuu, 2004. — T.73. -
Ne9. —¢. 974-998.

— ITomoraiino A. JI. I'mOpuaHble moauMep-HEOPraHWUYECKHE HAHOKOMIIO3UTHI /
Venexu xumun, 2000, — T.69. — Nel. — ¢.60-89.

—PakoB 3. I'. MeTronbpl noMy4eHus: yriaepoaHbIX HAaHOTPYOOK / Yclexu XUMuw,
2000. — T.69. — Nel. — c.41-59.

—PakoB 3. I'. XuMus 1 npuMeHEHHE YTIIEPOAHBIX HAHOTPYOOK / Y CrexXu XUMuH,
2001. — T.70. - Ne10. — ¢.934-973.

— TapacoB b. I1., I'onpaumerep H. ®@., Mopasckuii A. I1. Bogopoacoaepsxkaiue
YIJICEPOIHBIC HAHOCTPYKTYPBI: CHHTE3 U cBokcTBa / Ycnexu xumuu, 2001. — T.70. - No2. —
c. 149-166.

— VYBapoB H. ®@., bonasipeB B. B. Pazmepnbie 3pdekTsl B XUMHUU TeTEPOreHHBIX
cucteM / Ycenexu xumun, 2001. — T.70. — Ne4. — ¢. 307-329.

—MWNzaak T. U., Bogsukuna O. B. MakponopucTtbie MOHOJUTHBIE MaTEpHaIbI.
Cunres, cBoiicTBa, mpuMmenenue. // Ycenexu xumuu, 2009. — T.78. — Nel. — c. 80-92.

— KambsnoB B. @. ['erepoaromubie komnonentsl Hedreii / B. ®@. Kambsnos, B. C.
Axcenos, B. 1. Tutos. — H-ck, Hayka. — 1983. — 236 c.

— IlokonoBa 0. B. Xumus BbICOKOMOJNEKYIApHBIX coenuHeHuit nedru / 10. B.
[Tokonoga. — JI., U3n-Bo JI. yn-ta, 1980. — 180 c.

— Anrtynuna JI. K. ®u3nko-XxuMHuecKre 1 KOMIUIEKCHbIE TEXHOJIOTUHU YBEIHMYEHUS
HedTeoTnaun 3anexeit BeicokoBs3kux Hedrel / JI. K. Antynuna, B. A. Kysmunos, U. B.
Kysmunos // Hedtb u I'a3 (Kazaxcran). — 2015. — Ne 3 (87). — C. 31-50.

B) pecypchl cet IHTepHeT:

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

— http://chemnet.ru - odunmantbHOe 3IEKTPOHHOE H3AaHHE XHMHYECKOTO
¢dakynsTera MI'Y B Internet.

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

— O0Opa3oBaTenbHbII opTai o XumuH - http://www.chemiemania.ru/chemie-

99.html

— OOpa3zoBaTeNbHbII MOPTAJ M0 XUMHH -

http://www.xumuk.ru/encyklopedia/2123.html

— DJeKTpoHHAas KOJIJIEKIUS CJIaliJIoB K 00pa30BaTeIbHbIM KypcaM -

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

— OOpa3zoBaTeNbHbII MOPTAJ M0 XUMHH -

http://www.alhimik.ru/compl_soed/gl_1.htm

— ScienceResearch.com - MutepHeT mopTai, noaaepkuBaeMblii komnanuei Deep

Web Technology, 1/1st moucka B Hay4HBIX )KypHaiax usnatenscTs: Elsevier,

Highwire, IEEE, Nature, Taylor & Francis u. T. 1., a Take B OTKPBITBIX 0a3zax

JTAHHBIX

— http://elibrary.ru/query_results.asp - myOauKaIiu 1mo moJuMepHbIM

HaHOKOMIIO3UTaM, MeToAaM ()OPMOBAHUS MOJIUMEPOB U MOJIUMEPaM

MEIUITUHCKOTO Ha3HAUCHHS.

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOTHO PACTIPOCTPAHIEMOE TIPOTPAMMHOE 00ECTICUCHHE!

— Microsoft Office Standart 2013 Russian: maker mporpamm. Brxmowaer
npunoxenus: 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);


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

— myOonmuHO nocTymHble obsauHbie TexHosnoruu (Google Docs, SIlHmekc nuck u

T.IL.).

0) nH(HOpMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DJeKTPOHHBIN KaTajor Hayunoi OMOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIeKTpOHHAas OoubImoTeKa (periozutopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbranT cryaeHta — http://www.studentlibrary.ru/
— Oo0pa3zoBarenbHas miatdgopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuanbHO-TeXHHYeCKoe o0ecreyeHue

AynuTopuH 11 IPOBEICHHS 3aHATUH JICKIIMOHHOTO THIIA.

Ayautopun sl IPOBEJICHUS 3aHATHIA CEMHHAPCKOTO THUIIA, WHIUBUAYATBHBIX U
IPYIIIOBBIX KOHCYJIbTAILUHI, TEKYIET0 KOHTPOJIS ¥ IPOMEKYTOYHOHN aTTECTAIUH.

[Tomemenuss aisi  CaMOCTOSITENILHOM PabOThI, OCHAIICHHBIE KOMITBIOTEPHOM
TEXHUKOH ¥ JOCTynoM K cetd HHTepHeT, B JJIEKTPOHHYK HWH()OPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpeay U K HH(HOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

AynuTopuH IS TIPOBEICHUS 3aHSATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA
WHIVUBUAYATBHBIX U TPYIOBBIX KOHCYJIBTAIMN, TEKYIIETO KOHTPOJISI U MPOMEKYTOTHON
aTTecTaluu B cMeleHHOM popmarte («AKTpY»).

15. Undopmanus o paspaboTunkax

CkBopuoBa Jlumus HwuxonmaeBHa, KaHA. XHMM. HaykK, [OLEHT, Kadeapa
AHAJIMTUYECKOMN XUMHUU HammonansHoro HACCIENOBATEINBCKOTO Tomckoro
roCyJapCTBEHHOTO YHUBEPCUTETA, TOLCHT.

KysnenoBa Cpernana AHaTONbEeBHA, KaHA. XHWM. HayK, JOIEHT, Kadeapa
HEOPraHU4YeCKOou XUMUU HanuonansHoro HCCIIEeI0BATENHCKOTO Tomckoro
rOCyJJapCTBEHHOTO YHHUBEPCHUTETA, TOICHT.

MartseeBa Tarbssna HukonaeBHa, Kauj. XUM. HayK, Kageapa OpraHndecKol XUMHUH
HanmonansHOorO MCCIEeqoBaTEbcKOTO TOMCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA,
JIOLICHT.

MamonToB ['puropuii BnagumupoBud, kana. XuM. Hayk, Kadenpa ¢puzndeckoir u
KOJUIOUJTHOM xuMuu HaroHanbHOro rccienoBaTenbckoro TOMCKOro rocy1apcTBEHHOTO
YHUBEPCUTETA, JOIICHT.

Kpusuos Esrennii bopucoBuu, kana. XuM. Hayk, Kadeapa BEICOKOMOIEKYISIPHBIX
coenuHeHuii u Hedrexumum HammonambHOrO  HWCcienoBaTenbckoro  ToMckoro
roCyJapCTBEHHOTO YHUBEPCUTETA, TOLEHT.

Ko3znos Bragumup BanepseBuy, kana. XuM. HayK, Kadepa BBICOKOMOIEKYISIPHBIX
coequHeHNil W Hedrexumuum HanumoHambHOTO  HCCIENOBATENHCKOrO  TOMCKOTO
TrOCyJJapCTBEHHOTO YHHUBEPCHUTETA, CTAPIITNI MIPETOIaBaTEeb.

Kypsuna HWpuna AmnekcannpoBHa, n-p ¢u3.-mar. Hayk, JIOLEHT, Kadempa
(bU3MYecCKO W KOJUIOMAHOW XuMuU HarmoHanmpHOTO HcCaeaoBaTenbckoro ToMckoro
roCy/IapCTBEHHOT'O YHUBEPCUTETA, Mpodeccop.

Uypuna Enena ['eoprueBna, n-p men. Hayk, jgaboparopusi «TpaHCHsIiMOHHON
KJIETOYHOM W MOJEKYJIApHOW OHOMEIUIMHBD HallmoHaIbHOTO HCCIIeI0BATENIBCKOTO
ToMcKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA, BEAYIITHI HAYUYHBIN COTPYTHHK.


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/

