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b1.B. MOAVYJb «YACTb, POPMUPYEMASA YYHACTHUKAMU
OBPA3OBATEJBHBIX OTHOINEHU»
BF1.B.06. AKTYAJIBHBIE BOITPOCBHI OPT AHUYECKOM XUMHUHN
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KBanudukanus BeinyckHuka: Maructp

dopma u cpoku o0ydenust — ouHas (2 roga), 3aounas (2 r. 6 m.)

®opma | Cemec | Tpynoem Bunsbl yueOHo# padoThI
o0yuyenun TP KOCTh Jlekny IIpaxr. Jla6op. | Ilpomexyr | CPC ®opma
A 70 3aHATUSA 3aHATHSA OYHBbIH aTTecTauu
KOHTPOJIb "
ouHas 108 14 16 9 69 IK3aMeH
3a04yHasf 108 6 4 12 86 IK3aMeH
MaxaukaJja
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Agtop (b1): I'amaTtaesa B.1O., npo¢. kap.xum. AT'ITY

Peunensent: IN'acananueB A.M., npo¢. kad. xum. AT'TTY

IMporpamma yTBep:KIeHa Ha:
3aceiannu Kadenpel xumun (npomoxon Ne om « 10 » mas 2021e.)

3aB. kadenpoit  mpod. 'amaraesa b.10. //?S 7 _ 10 mas

. /

VYuénoro cosera dakynbrera BI'uX (npomoxon NelO om «21» mas 20212.)

Loy £P0rf —

[Ipencenarens _Ammes III.M., k.r.H. <1 mas

Ha 3acefaHnyu yueOHo-metoauueckoro coera JI'TIY (mpotokon Ne 3 ot «31» mas 2021 1.)

31 mas 2021r.

[Ipencenarens YMC: ipod., . A. lubupos



1. Ileain ocBOEHMSI AU CIUILIIMHBI

Xumus — obmmpHas Hayka. OtaenbHble 00JaCTH XUMUU Pa3BUBAIUCH CTOJIb CTPEMUTEIBHO,
YTO JAaBHO MPEBPATUIIMCH B CaMOCTOSITEJIbHBIE €CTECTBEHHOHAYUHbIC JUCIUIUIMHBI CO CBOUM
peIMETOM, JIOTUKOW M METOOJIOTHell uccienoBaHus. B MX uucie ciefyeT Mpekiae BCEro
HA3BaThb HEOPTaHMYECKYI0 XHWMHUIO, OPTaHMYECKYI0 XHMHIO, (U3UYECKYI0 XHMHIO,
QHAIUTUYECKYI0 XuMuio. [lanbHelilee pa3BUTHE XHMMUU (BMECTE€ C pa3BUTHEM (GUUKH U
OMOJIOTHH) MPUBEJIO K BO3HUKHOBEHHUIO BO BTOPOM MoOJIOBUHE 2(0-TO CTOJIETHUS TaKUX HOBBIX
oOnacrteli HaykH, Kak HAHOXUMHS U CYIPAMOJEKYyJspHas XHUMHs, KOTOpbIe HIparOT Bce
BO3pacTaOIyI0 pOJIb B COBPEMEHHOM MaTEpHUAJIOBEIEHUHM M pa3pabOTKe Hay4YHBIX OCHOB
MOJTyYEHUs BEIIECTB U MAaTepUANIOB, 00JIaAAIOIINX 3alaHHBIMA (U3NYECKUMU, XUMHUUYECKUMHU U
OMOJIOTMUYECKUMHU CBOMCTBaMH. VcciiemoBaHus BEHIECTB BEAYTCS Ha Pa3HBIX YPOBHSAX UX
CTPYKTYpHOUM OpraHH3aI[Mi: aTOMHO-MOJIEKYJISIPHOM, CYNPaMOJIEKYJIIPHOM, HAaHO-Pa3MEPHOM.
W3y4aroTcst AIEKTPpOHHAs W MarHUTHAs CTPYKTypa BEIIECTB, CTPYKTypa JNe(EeKTOB CTPOCHHUS,
CTPYKTypa TpaHHI] pa3elia B KPUCTAJUIMYECKUX BEIIECTBAX, CTPYKTypa MHUKPO- U ME30-TI0p,
CTpyKTypa moBepxHocTed. Cpeau COBpPEMEHHBIX TEHACHIIMN pPAa3BUTHUS XUMHUU HEOOXOIUMO
OTMETUTh HEOObIYaHOE PaCIIMPEHHE YHEPIeTUUECKUX BO3JCHCTBUI Ha BEIIECTBA KAK B IIEIIAX
WCIIBITAaHUS UX TIPEIEITbHBIX BO3MOXKHOCTEH, TaK U B IIEJISX CUHTE3a. XUMHS BBICOKMX YHEPTUN U
XUMHUS OKCTPEMAJbHBIX BO3JIEUCTBHI Pa3BUBAIOTCS MPOTPECCUPYIOMIMMHU Temnamu. B
AKCTIEPUMEHTAIIbHBIX UCCIIEIOBAHUSX OTYETIIMBO MPOCIEKUBACTCS TIEPEXO/T OT IKCIIEPUMEHTOB
B OOBIYHBIX YCIOBHSX K OKCIEPUMEHTaM TMIPH CBEPXBBICOKUX DHEPTUAX, CBEPXHHU3KUX

TEMIICpATypax, CBEPXBBICOKHUX JTABJICHUAX, CBCpXFJ'Iy6OKOM BaKyyMc€.
He.]'ll/l H 3aJa4Y1 JUCHUIIJIUHBI:

OcHOBHas 1IeNb — NTO3HAKOMHUThH CTYAECHTOB C COBPEMEHHBIMH HAIIPaBJICHUSIMH pPa3BUTUSA
XUMHH, B TEPBYIO OYepeAb TAaKMMH, KaK HAHOXHMHs, HAHOTEXHOJIOTMS, HAaHOMHAYCTpPHS,
CyNpPaMOJIEKYJISIPHASL XUMHUS; TTOKA3aTh CTYAEHTaM, KaKk HA COBPEMEHHOM JTale pa3BUTHS HAYKH
pemiaercss KOpeHHas NpoOjeMa XUMHUHM — BBIICHEHHE B3aMMOCBSI3U MEXIY CTPYKTYpOH u
CBOMCTBaMHM BEUIECTB U MOJyYEHHUE Ha 3TON Hay4HOH 0a3e BEIIeCTB U MaTepUaNIOB C 3a/laHHBIMU

CBOMCTBaAMH.
2. MecTO TMCHUIIUHBI B CTPYKTYpPe MOAr0OTOBKH MarucTpa

Kypc b1.B.06 «AkryanbHble BOIPOCHI OPraHUYECKOW XHWMHN» SIBISETCS UCLUIUIMHON
BapHaTUBHOMN YacTH. B cBsA3M ¢ TeM, yTO y4eOHMKH [0 JAHHOMY KypCY OTCYTCTBYIOT U MaTepual

Kypca pacchlliad 1o MoHOTrpadusM U )KypHaJIbHBIM CTaThsIM, 3HAUUTEIbHYIO POJIb B



YCBOCHUHN JUCHUIINIMHBI UTIPACT CaMOCTOATCIbHAA pa60Ta CTYACHTOB, KOTOpas CBs3aHa KaK C

npopa60TI<0171 Marepuraia Kypca, Tak 1 BBIIOJIHCHUCM WHAUBUAYAJIbHOT'O KOHTPOJBbHOI'O 3aJaHHA

(B dopme pedepara Ha BEIOpaHHYIO TeMy). Kypc 3aBepiiaercs craueii sKk3ameHa.

3. Komnerenunuu ody4arwiuierocsi, popMmupyembie B pe3yJibTaTe 0CBOCHUS

AUCHHUIIIMHBI

B PE3YJIbTAaTC OCBOCHUA AUCHHUIIIIMHBI MAT'MCTP AOJIKCH O6J'IaI[aTI> CICOYIOIINMU

KOMIICTCHIIUSAMM :
Oobs13aTenbHbIEe NPO(ecCHOHATBHbIE KOMIIETEHIIUH BBINNYCKHUKOB M HHANKATOPBI UX

AOCTHKEHHS
3amaga I1/] OOBEKT Karerop | Koxg nw HanmenoBanue | Kom n HanMeHOBaHWE OcHoBaH
W us podeCCHOHATEHOM WHAMKATOPa JOCTIKEHUS ne
obnactb npodec KOMITETEHIIMN npodeccuoHanbHON (I1c,
3HaHUA C KOMIICTCHIIUHN aHaJIn3
(pm WOHAIBH OIIBITA)
HEoOX0]1 BIX
HMMOCTH) KOMIICT
e
HTTTI;;T
Tun 3aga4 npodeccuoHanbHoI AeaTeabHOCTH «Ilemarornueckniny
[IpoexTupoBanme u I1K-3 UIIK 3.1 3mHaer: 01.001
peanu3anus Criocoben K | IpenojaBaeMblid IpeaMeT
00pa3oBaTeEHOTO MIPOCKTUPOBAHHUIO U «Xumus» B
mpotrecca B peanuzanuun TIpeAcIax
peaMeTHOH obnacTu 00pa30BaTeILHOTO TpeboBanHit
«XuMHU» B npomecca B (enepanbHbIX
00pa3oBaTeIbHBIX IpeIMETHON 06MacTH FOCyNapCTBCHHBIX
OpraHH3aLusX XiMHsDy 5 00pa3oBaTeIbHBIX
OCcHOBHOTo obuero, 00pa3oBaTeNbHBIX CTaHHapTO];CHOBHOﬁ B
cpemHero  oomero N~ .
06pazoBaHusL. 00111e00pa30BaTeIIbHOM
OCHOBHOTI'O 0OILIEro, IIpOrpamMMBbl, €10 HUCTOPHUU
CpelHEro  OOIIEro | M Mecra B HayKe,
oOpazoBaHusl. HOPMATUBHBIC u
MIPaBOBEIE
JIOKYMEHTHI,
perJIaMeHTHPYIOIIN
e o0y4eHune XUMHH,
coJlepKaHHe
MIPUMEPHBIX WA
THUTIOBBIX
00pa30BaTeNIbHBIX
1Iporp
amM, y4eOHHKOB,
yaebH
BbIX
moco6

5078
TEOPHI0O M  METOIMKY
00y4YeHHS XUMHUH




HIIK 3.2 Ymeer: (B
COOTBETCTBHH C YPOBHEM

00pazoB
aHUsl, 0COOEHHOCTSIMUA

o0pazoB
aTeJILHOM IIPOrpaMMBbl,
00pa3oBaTeIbHBIMU
MIOTPEOHOCTAMU

o0yuJato
HIUXCS) OTOMPATH

coJepxK
aHue

o0y4eH
Ul XUMHH; POCKTHPOBATD,
0TOUPAThH U UCIIOJIL30BATh
dbopMBI W cpencTBa
0o0ydYeHUsT XUMUH,
obecrieunBaronme
JIOCTIDKEHHE [IEH 00yUeHHS

UIIK 3.3Bnaneet:nmpuemamu,
METOJJaMHU u
TEXHOJIOTUSIMU OOyUYCHUS
XMMHH, OpraHu3allid u
COIPOBOXKICHUS
MPOEKTHOMI u
HCCIIEI0BATENbCKOM
JeSITeIbHOC
TH ydJaliuxcd 110 XHUMMUH,
METOAAaMU JUAarHOCTHUKHN
Y4EOHBIX JTOCTHUKCHUN
00y4aromMXCsl  OCHOBHBIX
u
JIOTIOJTHUTEIIEHBIX
00pa3oBaTeIbHBIX MPOrPaMM
Ha pa3HbIX
YPOBHSAX
o0pazoBaHUs

4. CTpyKTYpa M coiepKaHHe JMCIHIIIHHbI

TpyaoeMKOCTh JUCIUILTUHBI cocTaBisieT 3 3aueTHblie eauHuIbl (108 yacos). M3yyenue

AUCHUILIIMHBI 3aBEPIIACTCA 9K3aMCHOM.

4.1. O0beM 1 BHABI Y4eOHOI padoThI

TE, gac
Bup yueOHoii padoThl 0 3
OO0mmast TpyA0€MKOCTh TUCITUTUTHHBI 108 108
AynauTtopHble 3aHATHSI (BCETO) 30 10
B ToMm yucie:

Jlekunn 14 6
IIpakTHueckue 3aHATHS 16
CamocrosiTenbHas pabora 69 86
Kontpoinb 9 12
BI/II[ HUTOTOBOT'O KOHTpOJBI DK3aMCH PDK3aMCH




4.2. Paznenbl JUCUMILIMHBI M TPYI0EMKOCTD 110 BUAAM 3aHATHI

(ounasi popma o0yueHust)

NeNe TeMpl TE, JIK,yac |II3,4ac |CPC,4ac [Kourpoan
qac
Mopyns 1
1 20 2 2 6
COBPEMEHHBIE
IpOo0JIEMBI NTOTY4YEHHUS
W UCCJIEIOBAHUS
MEPCIIEKTUBHBIX
OpPraHUYECKUX
BEIECTB U MaTEPHUAIIOB
MerTobl uccieI0BaHus
2 OpPTraHUYECKUX 12 2 2 8
BEIIECTB U MaTEPHUAIIOB
3 Xumug nepcnekTuBHbx | 10 2 2 6
OpPraHUYECKUX
BEIIECTB U MAaTEPUAIIOB
4 CuHTE3 OpraHuYeCcKux 10 2 2 6
BEILIECTB U MATEPHUAIIOB
Mopyns 2
5 Hanosemectsa, 10 2 2 6
HaHOMAaTEPHUAJIbI,
HAHOTEXHOJIOTUH
6 CymnpamoiieKyJisipHble 12 2 2 8
CHCTEMBI B HAYKE U
TEXHHKE
7 [TpopaboTka Tem, 11 il P 8
BBIHECEHHBIX Ha
CaMOCTOSITENILHOE
U3y4EHUE
8 Hamucanue pedepara 23 1 P 21
10 BBIOPAHHOI TeMe
Bcero 108 14 16 69 Ou-3K3aMeH
TemaTu4yeckuii niian (3aounasi popma o0yyeHus)
Bunger  yueOnoit pabothl, | DopmBI TEKYLIETO
BKJIFOYAs CAMOCTOSITEIILHYIO | KOHTPOJIS
Ne paboty CTYZEHTOB | YCIIEBAEMOCTH (no | ®opma
n |Paznen Y TPYJIOEMKOCTb (B Hacax) | Heodensam cemecmpa) MpoBe]
[ |AMCIUTITHHEL = v o ) dopma CHUS
n © = E & IPOMEXKYTOUHOU 3aHATUHI
aTTeCTaIul (no
cemecmpam)
Mooyno 1
1 | CoBpemeHHbIC 11 1 10 CamomnpoBepka H-JIK
npobiembr OX Pemenne 3ananuii
Occe, nokian, pedepar
Omnpoc




Oébo3nauenun: OT - obwas mpyodoemxocms, JIK- nexyuu,
camocmosmenvhas paboma

2 | OcHOBHBIC 10 10 Camornposepka JIT13
HAIPaBIICHUS Pemenne 3ananuii
passutus OX Dcce, nokiaz, pepepar
Ompoc
3 | CuHres  HOBBIX | 12 1 1 10 CamonpoBsepka JIT13
OpPraHUYECKUX Pewenne 3ananuit
Bemects u Dcce, moknan, pedepar
MaTepHaoB Onpoc
4 | Hanosemectna, - | 11 1 10 CamormpoBepka JITI3
Marepuaibl U - Pemenne 3ananuii
TEXHOJIOTHH. Occe, noknan, pedepar
Omnpoc
Momyns 2
5 | Cynpamonekynsip | 11 1 1 10 CamornpoBepka JIII3
HBIC CHUCTEMBI B Peruenne 3aganuii
HayKe U TEXHUKE Scce, noknan, pedepar
Ompoc
6 | PazButne 11 1 10 CamornpoBepka JIT13
METOJ0B " Pemenue 3amannii
METONONOTHI B Scce, noknan, pedepar
0OX Ompoc
7 | CpaBautensHbrii | 11 1 10 CamornpoBepka JIT13
aHAJU3  CBOWCTB Pemrenne 3ananuii
METAJIJIOB 9006, JOKJIana, pe(bepaT
Omnpoc
8 | CpaBuutenbHbrd | 11 1 10 Camornposepka JIII3
aHAJU3  CBOWCTB Pemenne 3ananuii
OpraHn4ecKux Occe, moknaz, pedepar
BEIECTB Ompoc
9 | I'eneTnueckas 12 1 11 Camomnposepka N-JII13
CBsI3b B KJlaccax Pemrenne 3ananuii
OB Occe, noKnam, pepepar
Ompoc
UTOTO 108 | 6 4 86 Ik3aMeH 9 u.

HeopeaHuvecKas Xumusi.

4.3. Copep:xanue JMCUUNIMHBI

JIII3 — nabopamopno-npaxmuueckue 3anamus, CPC —
cmyoenmos, M-— unmepaxkmusHnas @opma npogedenus 3auamuiu, HX-

po0JIeMbI TOTY4YEHUS U

HCCIIEIOBAHUSA
NEPCIICKTUBHBIX BEIIECTB U

MaTcpHraJioB

Ne | HammeHnoBaHme pa3jiesioB Coaep:xanue pa3aeioB JucuunIuHbl [Popma 3aHATHS
AUCHHUIIHHBI
U-JIK,
1 | BBenenue B cOBpeMeHHbBIE OcHoBHast mpo0emMa XUMHUH U CIIOCOOBI ee 13

peleHys B 3aBUCUMOCTH OT YPOBHS
pasBuTUs

3Hanuil. KoHnenrtyanbHble CHCTEMBI
XUMHH.

[Ipo6nembl 1 peneHust Ha YpOBHE YUEHUS O
coctage. [loydyeHne XuMHYECKUX
3JIEMEHTOB U

MaTepuasoB Ha ux ocHose. [IpoGiema
BOBJICUCHHUSI HOBBIX XUMUYECKHUX
3JIEMEHTOB B

MIPOU3BOICTBO MaTepuaioB. [Ipobnemsl u
penIeHus Ha ypOBHE CTPYKTYPHOM XUMUH.
CraHOBJIEHHE U pa3BUTHE CTPYKTYPHOM
XUMHUHN

Kak 00JIaCTH XMMHHU, U3Yy4JaIOIIeH CBSI3b
CBOMCTB BELECTB C MX XUMUYECKUM




MeToanl uccjie10BaHUA

CTPOCHHEM U PEAKIIMOHHOMN CIIOCOOHOCTHIO.
OBoIOIUS NPEACTABIECHUHN O
MOJICKYJIAPHOU

CTPYKTYype 110 MEpE HAKOIJIEHHsI 3HAaHUH O
KoJIeOaHUsX siiep U BHYTPEHHEM
BpallleHuU

MOJIEKYJISIpHBIX (hparMeHToB. JKecTkue u
HEXECTKUE MOJIEKYJISIPHBIE CTPYKTYPBI.
3Ha4YeHUE CTPYKTYPHOU XUMHH IJIsI
MIOJIy4EHUs

BelIeCTB U MaTepuainoB. Mepapxus
pa3MepoB:

aTOMHO-MOJIEKYJISIPHBIA U HAHOYPOBEHbD.
HanouacTtuna kak CTpyKTypHas eAMHMIIA
HOBBIX BEIIECTB U MaTepUajIoOB C
HEOOBIYHBIMU

cBoiictBamu. CTaHOBJICHUE U Pa3BUTHE
HaHoXuMuH. [IpoGiieMsl U pemeHus Ha
yYpOBHE

YUEHHUS O XUMUYECKHX Ipoleccax.
Ilepexon ot

HCCIIEIOBaHUM B OOBIYHBIX YCIOBUAX K
CHUHTE3aM B YCJIIOBHUAX C MPUCTABKOI
«CBEPXM».

CBepXBBICOKHE YHEPTHH U CBEPXHUZKUE
TEMIIEPATypbl, CBEPXBBICOKUE JABJICHUS U
CBEPXIIIyOOKHI BaKyyM, CBEpXMallbie
KOHLEHTpaluuu 1 yactuupsl. [lytu ocBoenus
OIbITA JKUBOM NpUposl. OT MOJEKYIAPHON
XUMUU — K CYIIPaMOJIEKYJISIPHOM.
CynepMosieKysl U CyIIpaMOJIEKyJIIpHbIE
aHcamOu. MoJiekyssipHOe pacrio3HaBaHUE.
CamMoopranusanusi, CaMOpEryJsiiys 1
CIIOCOOHOCTbH K PEIIMKAIUU
CYIIPaMOJIEKYJIIPHBIX CUCTEM.
CynpaMoiieKysipHbIE MaT€pHAaJIbI.
DneKTpOHHAas MUKPOCKOIHUs. ATOMHO-
CHJIOBas

MUKpoOcKonHus. TyHHeIbHasi CKaHUPYIOIIast
MHUKPOCKOIHSL. PEHTT€HOBCKHME METOIBI:
T PaKIKs JIEKTPOHOB,
peHTreHoIIyOpeCeHIIHS,
PEHTreHO(POTOITEKTPOHHAS
CHEKTPOCKOIUS.

Buaumas u ynsTpaduoneroBas
cnekTpockonus. CBeTopaccesHue.




BelIeCTB 1 MaTepuajioB

Xumus NMEPCNEKTUBHbBIX
OpPraHnvYe€CKuX BEIIECTB U
MaTepuaion

CuHTe3 OpraHu4ecKux

Jlromunecuenuus. CeKTpoCKOnus
3JIEKTPOHHOTO U SZIEPHOTO MAarHUTHOTO
pe3oHaHca. Macc-nieKTpoOMeTpus.

Cucremaruka matepuaioB. KOHCTpYKIIMOHHBIE
1 (QyHKIIMOHAJILHBIC MAaTEPUAIIBI.
Knaccudukanus GyHKIMOHAIBHBIX MaTepUaIOB
10 COCTaBY, CTPYKTYpe, CBOWCTBAM U 00JIaCTSIM
puMeHeHus. BaxHeiimue mpoOaemMbl HAyKH O
Marepuanax. @akTopsl, onpenensomue
CTPYKTYpY HEOPraHMUYECKUX COEIMHEHUN:
CTEXUOMETPHUS, IPUPOIA XUMUUYECKOH CBSI3H,
pa3Mepbl aTOMOB (HOHOB).
Kpucrannoxumuueckuii 1u3aiH
HEOPraHMYECKUX BELIECTB U MATEPHUAJIOB.
Mertaisl U1 MaTepualibl Ha UX OCHOBE.
Mertannyeckue BOJIOKHA, METAUIOILIACTHI,
MeTayutononuMepsl. HoBble opmsr yriepoaa
1 MaTepHaisl Ha X OcHOBe. COeIMHEHMS
BHEApeHHS B TpaduT. YTIIEpOoAHbIC BOJOKHA.
CuHTeTHueckue anMasbl. AJIMa3HbIE IJIEHKU.
@DymiepeHsl, UX MOIYYEHHE U CBOKWCTBA.
DH/I03IpabHbIE COSTUHEHUS (PYIIepEeHOB.
CBepXnpoBOAMMOCTb (DyJUIEPUTOB.
CaepxTBep/pie GOpPMBI yriiepoa, NodydaeMbIe
u3 ¢pymiepeHa. XuMusi 1 IpUMEHEHNE
yIIepOAHBIX HAaHOTPYOOK. CHHTE3 U CBOMCTBA
ruapodymiepeHoB. CTekinooOpaszHbie
HEOpPraHUYECKUE MaTepuaibl. TOHKHE IIIEHKU
u nokpsitus. Kepamuka. Komnosurs!.
JznexTpuueckrue MaTepuanbl. MarHUTHbIE
Marepuaibl. BeicokoTemneparypHbie
CBEPXIPOBOAHUKU. MaTepuasbl ¢ HOHHOU U
CMEIIaHHOM TPOBOAMMOCTBIO. buomarepuaiisl.

OpranuyuecKkuii CUHTE3: 111, METO/IbI,
cTparerus, Taktuka. Kpurepuu
CHHTETUYECKOI0 MeTo1a. PeareHTsl,
CHHTETHYECKHE SKBUBAJICHTHI, CHHTOHKI.
Perpocunrernueckuii ananus. [IpuHIune
MIOCTPOEHHUS YTIIEPOHOTO CKENEeTa MOJIEKYJ.
[Tpo6aembl, BO3HUKAIOIIUE ITPH
CUHTE3€ IUKJINIECKUX CTPYKTYP.
Tpanchopmanus QyHKITMOHATBHBIX TPYIIIL.
H3orumncudyeckue u Hen30rulcHIeCKHe
tparchopmanuu. [Ipodbrema ceneKTHB-HOCTH
OPTraHMYECKHX PEAKINI. XEMOCEIEKTUBHOCTD,
PETHOCENEKTUBHOCTD, CTEPEOCEIEKTUBHOCTD.
CeNneKTUBHOCTh M CTICTIM(PUIHOCTD.
PeaknmonHas cnocoOHOCTh OPraHUYECKUX




BE€IIECTB U MaTEepHUAJIOB

ry

MOJIEKYJI U TTOAXO/bI K €€ olleHKe. Teopust
BO3MYIIIEHUH U €€ TPUMEHEHNE K XUMUYECKON
pEeaKIMOHHON CcrTocOOHOCTH. Peakinu,
KOTPOJIUPYEMbIE€ JOHOPHO-AKIIETITOPHBIM
B3aUMOICHCTBHEM. Peakiinu, KOHTPOIHpyEMbIe
oOMeHHBIM B3auMo/ieiicTBueM. [Ipodiema
ydeTa BIUSHUS pacTBopuTeieii. Katanus B
OpraHUYecKOi XuMHUU. MexQa3HbIi KaTaaus.
depMeHTaTUBHBIN KaTanu3. CHHTE3 BEIIECTB U
MaTepHuajioB JIJIsi COBPEMEHHOM HAYKH U
TexHUKH. [IpoayKThl OCHOBHOTO
opraHuyeckoro cuuresa. [I[poayKTsl TOHKOTO
opranudeckoro cuuresa. [loaumeps! u
Marepuaibl Ha ux ocHoBe. [lonumepnbie
MOJIYIIPOBOTHUKH, TPOBOJHUKH U
dotonpoBoaHuKu. [TonmmepHbIe
KOMITO3UITMOHHBIC MaTEPHAIIBI.
CTeKI0IIIaCTUKH, YTIICTIIIACTUKH,

OpraHOIIACTUKH.

Oprannueckue MeTaJTbl. XUMHUYECKUE
peoOpa3oBaTeIy COMHEYHOU SHEPTUH.
Cunres, cTpoeHue, CBOMCTBA U TPUMEHEHUE
JEHApUMEPOB. JleHApruMepHbIE KaTaau3aTopbl,
AJIEKTPOHHBIC YCTPOUCTBA, TIPeodpazoBaTeIn
CBETOBOM HEPTHH, MEAITPENAPATHI.
[Tony4yenne HanoyacTul. XUMHUECKOE,
(OTOXUMHYECKOE U PaIMAIIMOHHOE
BoccTaHoBleHue. I lma3mennoe, j1azepHoe,
3JIEKTPOB3PBHIBHOE U TEPMUYECKOE HCTIAPEHHE.
Abspo3zonbHbIe MeTOIbl. Hu3koTeMmieparypHas
KOHJIeHcalus. 30Jb-Telib MeTod. MexaHo- 1
COHOXMMHUYECKHE METO/Ibl. MHCTpyMEHTAIbHBIC
MHUKPOCKONUYECKHE MeToIbl. MeTon
MaTPUYHOM U3OJISIIIMU U PEAKIMH B TBEPAOH
¢aze. CTaOMIBHOCTh U AKTUBHOCTH ATOMOB U
KJIaCTepPOB HAHOYACTHII. 3araceHHast SHePTus
HAHOCHCTEMBI U €€ UCII0JIb30BaHNE B XUMUHU.
3aBHUCHUMOCTh XUMHUYECKHUX U (PH3NIECKHUX
CBOMCTB OT pazMepoB. [ToBepxHOCT-HBIE
sBreHus. TepMOAMHAMHYECKUE U KHHETUYECKUE
0COOEHHOCTH HaHOPA3MEPHbBIX YaCTHII
MeTaJuIoB. BrusiHue pa3mepa Ha peakiuu B
ra30BOM, )KUIKOH 1 TBEpAOH (a3zax.
MHOTOKOMITOHEHTHBIE CHCTEMBI C YJaCTHEM
HECKOJIbKUX OPTaHMYECKUX U HEOPTAaHUIECKUX
BEIIECTB M 1eMeHTOB. [ uOpuansie

o]

HanoBemecTsa,




HaHOMaTepUuaJbl,
HAHOTEXHOJIOI'UMN

CynpamosekyasipHbie
CHCTeMBbI B HayKe H

TEXHHUKE

COCAUHCHUA U MaTCpUajibl C HOBBIMU
XUMHUYCCKUMH, CIICKTPAJIbHBIMU,
QJICKTPUYCCKUMH, MAIrHUTHBIMH,
MCXaHUYCCKHUMHU, CCHCOPHBIMU 1
KaTaJIUTHYCCKUMH CBOMCTBAMH.
HaHOBCH_IeCTBa B HAYKC U TCXHHUKE!:
HAHOJ3JICKTPOHUKA, CCHCOPBI, KATAJIUTUYCCKUC
CUCTCMBI, CBCPXTBECPIABIC, HSHOCOCTOﬁKHe,
CYNECPINIACTUYHBIC BEIICCTBA U MATCPUAJIDI,
3AIIUTHBIC IIOKPBITHA, MAIrHUTHBIC )KUJKOCTH,
HOCHUTCIIU IMaMATHU U BCUICCTBA U MAaTCPHAJIbI

ApYyroro Ha3Ha4cHHsI.

CynepMoieKyJbl, peLenTopbl, CyOocTparhl.
MonekynspHoe pacrio3HaBanue. Ju3aitH
MOJIEKYJISIPHBIX PELeITOPOB: KOPOHAH/BI,
KpunTaHabl, IOJaHAbI, IIOJaHAO0-KOPOHAHAbI,
MaKpOILMKIMYECKHE OTUTOKETOHBI, ChepaH/Ibl.
KOOpIH/IHaIII/IOHHaﬂ XUMHS aHHUOHOB U
pacrno3HaBaHHe aHUOHHBIX CyOCTPaToB.
Moutekynbl-COpeienTOpbl 1 MHOXKECTBEHHOE
pacno3naBanue. [Ipoueccer nepenoca. [lepenoc
KaTUOHOB, IICPCHOC aHNMOHOB, COITPSAKCHHBIC
nporeccsl epenoca. OT cynepMoeKyn K
CyNpaMOJIeKyJISIpHBIM aHcaMOsiM. OT
SHAOPELENITOPOB K SK30PELETITOPAM.
MounekynsipHOe pacrio3HaBaHUE Ha
MOBEPXHOCTAX. MOJEKYyIspHbBIE U
CyIIpaMoJIEKyJIIpHbIE YCTPOMCTBA.
CynpamonekynspHas GoToxumus,
MOJIEKYJISIPHBIE U CYTIPaMOJIEKYIISIPHbIE
(doToHHBIE ycTpoiicTBa. MomneKynspHbIe U
CYIIpaMOJIEKYJIIPHBIE AIEKTPOHHbBIE
ycTpoiicTBa. MomekynspHbIie TPOBOJIA,
MOJIEKYJISIPHBIE MarHUTHBIE YCTPOWCTBA,
MEePEeKITI0YA0IINEe YCTPOUCTBA, HOHHBIE U
MOJIEKYJIsSIpHBIE ceHcopbl. CaMocOopka u
caMoOpraHu3alus CyrnpaMoIeKyIIpHBIX
cucteM. [lepcrieKTHUBBI CO3aHUS CUCTEM,
CIOCOOHBIX IBOJIIOIIMOHUPOBATS.




5.06pa3oeamenvHbie MEeXHON0ZUU HEOPZAHUYECKOU XUMUL
PykoBonctBysice  Hambonee  3(h(EKTMBHOW  MEAaroriyeckoil  METOAMKOU

«TOATAllHOTO ~ yYCBOGHUS  3HAHWiI», MpenojaBaTesib  COLMAIBHOM  MOJUTHKHU
MOCJIEIOBATEIHHO BHIBOAUT O0YUaAIOIIUXCS CTY/IEHTOB Ha ATarnbl: 1. MOTUBAIIMOHHBIH, 2.
OPHMEHTALMOHHBIN, 3. MPEAMETHOTO ACUCTBUS U Ap. VIMeHHO 3-ui 3Tam npeaMeTHoro
JIEUCTBUA MpEANoaraeT MpoIecc «OnpeIMeurnBaHus 3HaHUHN, UCTIOIb30BAHMS X KaK
MHCTPYMEHTa [IEHCTBUS: @ UMEHHO CaMOCTOSITENIBHOTO HU3YYEHHS YacTH Y4eOHOTro
Marepuana, peleHUus NPAKTUYECKUX 3aJaHUi, MaKCHUMAJIbHO CIIOCOOCTBYIOIIHMX
YCBOCHUIO 3HAHUM.

B nponecce 0cBO€HUS TUCUUILTMHBI HCTIOIB3YIOTCA CIEAYIOIIHE 00pa30BaTEIbHbIC
TE€XHOJIOTUU:

A) CrangapTHble METOABI OOyYEHHUsA: JICKIUU;, J1a0OPATOPHO-NPAKTUUYECKUE
3aHATHS, HA KOTOPBIX 0OCYKIAI0TCS OCHOBHBIE NPOOJIEMBI, OCBEUIEHHBIE B JICKIUAX U
chopMyTUpPOBaHHBIC B JOMAIIHUX 33JaHUSX; KOMIIBIOTEPHBIC 3aHSATHSA, MUCHMEHHBIE
WM YCTHBIE JOMAIIHHWE 3aJaHus; OOCYXJIECHHE MOJArOTOBIEHHBIX CTYJAEHTAMH 3CCE;
KPYTJIbI€ CTOJIbI; KOHCYJIbTAIIUU MIPETojaBaTeliei; CaMOCTOSITeNIbHASI padoTa CTYECHTOB,
B KOTOPYIO BXOJHMT OCBOCHHME TEOPETHYECKOTO Marepuasia, NOArOTOBKA K 3aHSITHSIM,
BBINIOJIHEHNE YKA3aHHBIX BBIIIE MMCbMEHHBIX pa0O0T; KOHCYJIbTAlMU MTPENoJaBaTeeH.

b) Metoasl oOydeHusi ¢ MPUMEHEHUEM MHTEPAKTUBHBIX (OpM 00pa3oBaTEIbHBIX
TE€XHOJIOTUN: KPYTJIbIE CTOJIbI, TUCKYCCUU; aHATIU3 MPOOJEMHBIX CUTYaIUH.

[Ipu peanuzauuu pa3iaUuHbIX BUIOB y4€OHON pabOThI HCMOIb3YIOTCS AaKTUBHBIE U
WHTEPAKTUBHBIE (OPMBI TPOBENCHUS 3aHATUN (KOMIBIOTEPHBIX CHUMYJISIUHN, pa3doop
KOHKPETHBIX CHUTyalluid) B COYETAaHUM C BHEAYJUTOPHON paboTOl C UENbIO
dbopMHUpOBaHUS W PA3BUTUA KYJIbTYpPhl MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHHUIO,
aHaJIN3y, BOCIIPUATUIO aKTyaJIbHON WH(MOpMAIUH.

[Tpu npoBeieHU Y JIEKITMOHHBIX 3aHATUM TOJHKEH MpeodiaaaTh METO T IPOOJIEMHOIO
M3JI0KEHHUS], KaK U IPUMEHEHHE PEUTHHTOBOM CUCTEMBI IIPH ATTECTAllUU CTYACHTOB.

VYienvHbIl BeC 3aHATHUN, MPOBOJUMBIX B MHTEPAKTUBHBIX (OpMax, B II€JIOM B
y4eOHOM TIpollecce JOKHBI COCTAaBISITh He MeHee 20% ayIuTOpPHBIX 3aHATUN

(ompenensiercst tpeboBanusiMu OI'OC 3++ ¢ yaerom crieniuduku OOIT).
6.0nucanue nokasaresieil, KpUTepHeB U MIKAJ OLCHUBAHUA KOMIIETEH NI

Bapuantsl aTTecTanumn



YcTHBIN ompoc.

TecToBble 3a1aHus (IIPU HAITUYUN).

Pemenune ynpaxueHui u 3a1ady.

Hcrnonb3yst KOHTPOJIbHBIE BOIIPOCHI aTTECTALUH.
ITo uroram arrectauuii O MOAYJISAM JUCLUILINHBI.

AR S

6. - 3ammura mpoekTa, pedepara, T0KJIaaa, 3CCE U T.I1.

7. TlpoBeneHue Urpsl.

BapuaHnTsl 3a1aHuii HA YK3aMeH (3a4eT):

1. BnageTs Teopueil 1 MpaKTUKOW HA OCHOBaHHUU ITpOrpamMmsl 1 BonpocoB k KUM
(00s3aTENBHO IS BCEX).

2. Pa3pabortaTh MpOEKT WM Urpy (B TEUEHHE CeMecTpa), BHIOpaB TEMAaTUKy W3
paboueil mporpaMMbl AUCLUIUIMHBI WK TI0 3a/IaHUI0 BEAYLIET0O NpernogaBaTess
(o BBIOOPY MAarucTpaHTa).

3. IMoaroroButs mokiaz (pedepat uim 3cce) ¢ Mpe3eHTAIUIMHA, BRIOPaB TEMATHKY
U3 paboueld MporpaMMbl AUCHUIUIMHBL WM 1O 33JaHUI0  BEIYIIEro
npernojaaBaress (1o BbIOOpY MarucTpaHTa).

4. Umets 3alIUTHI 110 BCCM ITPAKTUYCCKUM pa60TaM (O6H33T€J'IBHO JJIS BCCX.

IToxa3aTen U MIKAJIa OLIEHUBAHUA KOMIIETEeHIIUM

Komnerenn | Iloka3arenn OueHoyHasi mKaIa
us HeynoBierso | YaoBaeTBOPUT Xopowo OT1iu4HO
PUTEIBHO €JbHO
B pesynbrare Jx3aMeH uiH 3a4eT (yeTHbIN onpoc mo KUM uiM TecTHpoBaHue)
IK-3 OCBOCHHUS
Crocoben N — He BIajleeT Cnabo BriajieeT YactuuHo ITomHOCTBIO §
N Teopuen u Teopuen u BlIaJIeeT BIIaJIe€T TEOpHUE
« 00yH9aroIuiCs [PAKTUKON HA | TPAKTHKOM Ha Teopuel u U IIPaKTHKOM Ha
TIPOEKTHPO JOJIKCH: OCHOBaHUU OCHOBaHUU MIPaKTUKOI OCHOBaHUU
BAHIIO 1) 3uarsb: IporpaMMbl H | IIpOrpaMMBI U Ha porpamMMsbl 1
- pas3iuyHbie | BOIIPOCOB B BOIPOCOB B OCHOBaHUU Bonpocos B KIM.
xumudeckue cBoiictea | KMUM. KUM. IPOrpaMMbl
" HEOPraHMYECKUX 1 BOIIPOCOB
peanmsan BEILECTB; B KMM.
un - OCHOBHBIE
obpasosar 3aKOHOMEPHOCTH IMpakTuueckas padora
CIILHOTO XMMHUUYECKHX PEaKLUH; | BpICTABJISETCS | BBHICTABIIAETCA BBICTABIISIETC | BBICTABIISIETCS
Iporecca - TPOMBINUICHHBIC U | MaruCTPaHTy, | MarkCTPaHTy, s MarucTpaHTy,
nabopaTopHEIC €CJIM OH HE €CJIM OH IMEeT MarucTpaHT | €CJH OH YETKO,
B CocoObl  MOIYYECHUs | yMeeT 9acTUYHOE, HE y, €CJI OH MIOCTIEIOBATEIIEHO
npeaIMETHO | BCIICCTB, NPEICTABJICHH | IIOJHOC YETKO, , TBOPYECKH
1 obmactTu | PCAKIMOHHYIO € 0 TeMe U HpeJCTaBICHUE | MOCIEJOBaTe | BBIIOIHAET BCE
«XHUMHUST CroCcoOHOCTh JTamnax 0 dTarnax JBHO, 3TaNbl
COE/IMHEHHU HA | IpaKTUYECKOW | IMPaKTUYECKOH BBINOJIHSET MPaKTUYECKOI
B OCHOBaHMU 3HaHUS O | pabotsl. He paboTHL 3TaIbl paboTsl Oe3
oGpasosar | CTPOCHHH _ATOMOB, | MOHMMAeT Bemonnser ux HNPaKTUYeCK | MOTPENIHOCTEH U
eJIBHEIX NEePpUOANICCKOU CYIIHOCTD U C 0i1 paboTHI, C | 3aMeUaHuil.
opranmsa CHCTEMbI DIIEMEHTOB H | Ha3HAYCHHE _ | SYIeCTBEHHEIM | HEKOTOPEIMK O60CHOBaHHO
LMK XUMHYCCKOU CBsI3H; MPAKTUYCCKOU | U MOrpeIIHOCT | OTBEYACT HA BCE
OCHOBHOT - OCHOBHBIC | paboTsl. He MOTPCITHOCTAMHU | SIMU A KOHTPOJIbHBIC
COCAUHCHM  IIPOCTBHIX | mMpeaCTaBIISIET . OTBeuaeT He 3aMe4YaHusIM | BOIIPOCHI.
0 BEIIECTB; OTHYET O Ha Bce (OKO0JIO u. OtBevaer | IIpencraBnser
- CyIIHOCTh npakThdecko | 20% oT Bcero Ha oTuer, 1o padore
oOmrero, anmapaTyphl U pabote. He KOJINYECTBA KOHTPOJIbHEI | 0hOpMIICHHBII 110
KOHTPOJIBHO- OTBEYAET Ha BOIIPOCOB) € BOIIPOCBHL. oOpasmy.




cpeaHero

o01ero
o0Opa3zoBaHUs

M3MEPUTEIIBHBIX
prOOpPOB.

2) YmeTh:

- NPUMEHATH HayuyHbIE
3HaHWs B o0yactu
o0meit U
HEOpraHMYeCKOH
XUMUH B Yy4eOHOH U
npoQeCCUOHANTBHOM
JeATEILHOCTH;

- OCYLIECTBIIATH IOMCK
W aHauu3  HAay4dHOH
nHpOpPMATTH o
aKTyaJIbHBIM BOIIPOCaM
COBPEMEHHOTO
€CTECTBO3HAHUS;

- UCIIOJIb30BaTh
OCHOBHbIE METOJIBI
CTaTUCTUYECKOMI
00paboTKU
9KCIIEPUMEHTAIBHBIX
JaHHBIX;

- pematsb
UCTIONB3YS
NpHOOpETEHHBIE
3HAHWA,

- pacIichIBaTh
YpaBHEHHUs peaKLui,

- MPOU3BOJUTH
pacdersl,  HCIHOJb3Ys
OCHOBHBIE XUMHYECKHUE
3aKOHOMEPHOCTH.

- 000CHOBAaHHO
BEIOMpATH
ONTHMAJIbHBIE METObI
CHHTE3a;

- MIPOTHO3UPOBATH
ONTHMAJIbHBIE YCIIOBUS
NPOBEJICHUsS] CHHTE3a U
OLICHUBATh
XapaKTePUCTUKU
Pe3yJIbTaTOB aHaJIN3a;

- CaMOCTOSITENILHO
paboTaTh B
nmabopaTopuu 1Mo
XUMHYECKUM
CBOMCTBaM
HEOPraHMYECKUX
BEILIECTB.

3aa4H,

3) Baanern
HABBIKAMM:

- IPaKTUYCCKUMHU
HaBbIKaAMM OJId
MPOBENCHUS
IKCIIEPHUMEHTATIBHBIX
Hay4YHO-
HCCIIeIOBATEIILCKUX
pabor;
- HaBBIKaMH
Ge3zomacHoil paboTHI C
XUMHNYECCKUMHU
peakThBaMH,
pacTBOpamHu,
Hay4UTHCS
TATPOBAHUA

METOJaM

KOHTPOJIbHBIE | KOHTPOJIbHBIX ITpencrasms
BOIIPOCHI. BOIIPOCOB. €T OTYET, M0
pabore.
IpoexT

KpnTepnn OICHUBAHUA NMIPOECKTA, KaXXIbIM U3 KOTOPBIX OT 1

o 5 0aJlyIoB: HaJIHYHE HJacu, BOCIIPON3BOAUMOCTD,

YHAGHUIUPOBAHHOCTb.
CTpyKTypa NpoeKTa A0JI:KHA BKJIIOYATh B ce0s: BBEICHUE,

Pe3yJbTaThl OLEHKN aKTyaJbHOCTH MPOOJIEMBI, PEe3yJIbTaThI

MIPOBEICHHOT 0 HCCIIEI0BAHNUS, METO/IbI, 3aKIIOUCHHE, BBIBOIBI,

JauTeparypa.

BBICTABISIE | BBICTAaBIISIETCS BBICTABISIETC | BBICTABILIETCS

TCSI MarucTpaHTy, o MarucTpaHTy,

MarucTpad | eCiid OH UMEeT MarucTpaHT | €CiIi OH YeTKO,

Ty, €CIH YJacTHYHOE, HE y, €CIIH OH MOCJIEI0BATENLHO

OH HE MIOJTHOE YETKO, , TBOPYECKH

nMeer IpeJCTaBICHUE | MOCIEOBaTEe | BBIIOIHAET BCE

YETKOTO 00 3Tamnax JIBHO, JTarbl

MpeJCTaBI | MPOCKTUPOBAHMU | BBHITIONHSACT MIPOEKTHPOBAHUS

eHus1 00 . Beimonnsier STanb oe3

JTanax ux c MIPOEKTUPOB | MOTPENIHOCTEH U

MPOEKTHPO | CYHIECTBEHHBIM | aHMUS, C 3aMedaHuni,

Banusa. He | m HEKOTOPBIMHU | JIOTHYHO,

MOHMMAET | MOTPEIIHOCTSAMH | MOTPEIIHOCT | JOCTYITHO

cymuocta | . OTBeuaer He SIMH 1 U3J1araeT CBOIO

" Ha Bce (OKOJIO 3aMEUYaHUSAM | MBICIIb Ha 3aIINTE

HasHaueHH | 20% oT Bcero n. OTBe4aeT | MpoeKTa.

€ MIPOEKTa. | KOJHYECTBa Ha Bce O00CHOBaHHO

He BOIIPOCOB) 3aJJaHHbIC OTBEYaeT Ha Bce

OTBEYaeT 3aJJaHHBIX Bonpockl. He | 3amaHHbIC

Ha Bonpocos. He YBEPEHHO BOIIPOCHI,

3a/laHHbIE | YBEPEHHO 000CHOBBIBA | 00OCHOBBIBAET

BOTIPOCHI 000CHOBBIBACT eT HUIM4YHe | HaJH4due UieH

o HaJIame nuien HOBU3HBI U

MIPOEKTY. HOBHU3HBI HOBHU3HBI OPHUTHHAIBHOCTH

ITpoext MIPOEKTA. MIPOEKTA. MIPOEKTA.

JIMIIEH HoxazpiBaer | JlokasbiBaeT

HOBU3HBI U BOCIIPOHM3BO | BOCIPOHM3BOJIUMO

OpHTHHAIb JIMIMOCTb, CTb,

HOCTH. YHUPUIUPOB | YHUGDHUIIMPOBAHHO

Ycnosus AQHHOCTD CTh U HAYYHOCTh

peanu3au MIPOEKTA. IIpoeKTa. YMeeT

U TIPOEeKTa (bopMyIHpoBaTh

HE SICHBI. CcOOCTBEHHOE
aBTOpPCKOE
orpeziesieHue
OCHOBHBIX
KaTeropui u
MIOHSTHH MIPOEKTA.

Hrpa

Ixana ouennBanms: 1 10 5 0aJIOB: HAJTUYKE HJICH,

BOCIIPONU3BOJANMOCTD, yHI/Iq)I/IHI/IpOBaHHOCTB.

CprKTypa UI'PbI J0JKHA COOTBETCTBOBATH TpeﬁonammM

K INIAH-KOHCIEKTY UI'PbI M0 XUMHUH

BBICTABJIAC
TCA
MarucTpaH
Ty, €ciu
OH HE
AMeEeT
YETKOTO
MPEIACTaBI
eHus 00

BBICTABJISICTCSL
MAarucTpasry,
€CITH OH UMEET
YaCTHYHOE, HE
MOJIHOE
MpeJICTABICHUE
00 3Tamax
pa3zpaboTku u
peanu3ariu

BBICTaBIISIETC
s
MarucTpaHT
Y, €CIIi OH
MPOSIBIISIET
MHULUATUBY
B UIE;
JIOTUYHO,

BBICTABJIAETCS
MarucTpaHTy,
€CJIM OH
HIPOSABIIAET
MHULUATUBY B
UT'pE; JIOTUYHO,
JIOCTYITHO
H3JIaraeT CBOKO
MBICIIb;




PacTBOPOB, BBISIBICHUIO
MIPU3HAKOB IPOTEKAHUI
peaxuuu.

JTanax
pa3paboTk
u urpsl. He
MIOHUMAET
CYILIHOCTH
u
Ha3HauYeHU
e urpsl. He
OTBEYaeT
Ha
3a/1aHHbIE
BOIPOCHI
10 IJIaH-
KOHCIEKTY
. Urpa
JIMILIEHA
HOBH3HBI U
OpUTHHAJIb
HOCTH.
VYcnoBus
peanu3aiu
u
coJIepKaH
us u
CTPYKTYpBbI
HE SICHBL.
Y4ebHO-
MeTONYeC
KHe
MaTepHan
Bl HE
COOTBETCTB
YIOT LIeJISIM
U 3aJ]a4aM.

WTPHI.
BrmomaseT ux
c
CyIIeCTBEHHBIM
U
MOTPEIIHOCTIMHU
. OTBeuaeT He
Ha Bce (OKO0JIO
20% ot Bcero
KOJIMYECTBA
BOIIPOCOB)
3aJaHHBIX
Bonpocos. He
YBEpEHHO
000CHOBBIBAET
HaJIMYKE
HOBU3HBI
yueOHo-
METOIMYECCKOM
pa3pabortke, T.¢.
IJ1aH-
KOHCIIEKTE.

JIOCTYITHO
n3JaraeT
CBOIO
MBICIIB;
KOPPEKTHO U
O CYILIECTBY
3ajaet
BOTIPOCHI B
urpe, uMeeT
IpeCTaBICH
ne 00
OCHOBHBIX
KaTEeroOpHsaxX
U TIOHATHAX
Kypca u
TEMBbI
UTPOBOU
TEXHOJIOTHHU.

KOPPEKTHO H 110
CYIIECTBY 3a1aeT
BOIIPOCHI B UTpe,
aJICKBATHO
KPUTHKYET
TIO3UIHIO
OIIIOHEHTA B
Urpe; ymeer
(dbopMyIHpOBaTh
coOCTBEHHOE
ABTOPCKOE
oIpesieNicHUe
OCHOBHBIX
KaTeropui u
MOHATHM Kypca U
TEMBI UIPHI.

Jcce, n0Kaaj, pedepar
Crpykrypa 3cce, oKiana, pedepara: akTyaJbHOCTb TEMBL,
OCHOBHAsI 4acThb (M3JI0)KEHHE MPOOIEMBI, UCCIICIOBAHUS ), 3AKITIOUCHHE
(BBIBOJIBI), HICTIONIB30BaHHAS TuTeparypa. O0beM: O6oiee 5-6 cTpaHUIIL.
Kpurepuu k 3cce, nokiaany, pegepary oLIeHUBAIOTCS, KaXKAbIH
U3 KOTOPBIX OT 1 710 5 GayuIOB: HAYYHOCTh; JIOTHYHOCTD; IOCTYITHOCTb;
OPHUTMHAIBHOCTh; 000CHOBAaHHOCTD; IMYHOCTH 00yUaroIIerocs.

He
BBIJICPIKaHbI
BCE 3JIEMEHTHI
CTPYKTYpHI U
HE UMeeT
3aBEepLICHHbBIN
Marepuail 1o
COJIEPIKAHUIO
npoGuiemsl. He
MOJTOTOBJIEHA
MIPe3eHTAIHS.
He Brageer
BOIIPOCAMH U
BBICTYyTIaeT HE
Ka4eCTBEHHO
" He
CaMOCTOSITENb
HO.

He Bb1epxaHbl
JJIEMEHTHI
CTPYKTYpBI U HE
nMeeT
3aBEPIICHHOTO
Marepuaa 1o
COJIEPIKAHUIO
npoGuemsl. He
Ka4eCTBEHHO
MOJTOTOBJIEHA
MIPe3eHTAIHS.
Cnabo Baageet
BOTIPOCAaMH U
BBICTYyTIaeT HE
CaMOCTOSTENBH
0.

YacTtuuHO
BBIIEpKAHBI
3JICMEHTBI
CTPYKTYPBI U
HE MMeeT
3aBEePLICHHBI
1 MaTepuan
o
cojiepKaHu
0
poOIEeMEI.
Ilogrorosine
Ha
MIpe3eHTAIIHS
. Hactnuao
BJIaJIEET
BOIIPOCaMU
U BBICTyHaeT
HE
YBEPEHHO.

Yetko
BbI/IepKaHBI BCE
JJIEMEHTBI
CTPYKTYpHI U
nMeeT
3aBEpLICHHBIN
MaTepuai 1no
COJIEPHKAHUIO
poOIIeMBI.
KauecTBeHHO
MIOJITOTOBJIEHA
TIPE3CHTAIHS.
OTIM4HO BIIaieeT
BCEMH BOIIPOCAaMHU
1 BBICTYIIAeT
Ka4eCTBEHHO U
CaMOCTOSTEIBHO.




7. DOHO OUEHOUHDBIX 011 MEeKYULe20 KOHMPOJIA YCnesaemocmu,
HPOMENHCYMOYUHOU AamMmMeCmauuu no UMo2am 0C60eHUA
OUCUUNTUHBL U YUeOHO-MemoduyecKoe obecneuenue
CamocmoamebHoll padbomoul CHy0eHmos

PEKOMEHAYEMBIE TEMbI PE®EPATOB, 3CCE, 10OKJIAJ10B,
MMPOEKTOB, UI'P (IIK-3)

KonnenryanabHble CHCTEMBI XUMHH.

DBOIIOLIUS MPEACTABICHUI O XUMHUYECKOU CBS3M U MPOoOIeMa BaJICHTHOCTH.

XKectkue u Hex)eCTKHE MOJIEKYIISIPHbIE CTPYKTYPBI.

Cocrosiaue, mpo0IeMbl U IEPCIEKTHBB HEOPraHUYECKOT'0 CHHTE3A.

OpraHuyeckuil CHHTE3: LIeJIH, METO/Ibl, CTPATETUsl, TAKTUKA.

[Tpobnema ceneKTUBHOCTH PEeaKLUii: XeMOCEIEKTUBHOCTD,

PEruoCeNeKTUBHOCTb, CTEPEOCEIEKTUBHOCTD.

[TpUHIUTIBI TOCTPOCHUS YTIIEPOJIHOTO CKEJIETa MOJIEKYJ OPTaHMYECKUX COCAMHEHUI.

PeakiimoHHas ciocOOHOCTb U MOJXO/IbI K €€ OLICHKE.

9. HanowacTuia Kak CTpyKTypHasi €AMHUIIA HOBBIX BELIECTB U MATEPHUAIOB C HEOOBIYHBIMU
CBOMCTBAaMH.

10. Meransl 1 MaTepualbl Ha X OCHOBE.

11. HanoXuMus METaJIJIOB.

12. CunTeTnyeckue aiMasbl.

13. ®ynnepensl, UX MOJIy4YE€HHE U CBOMCTBA.

14. YrnepoaHble HAHOTPYOKHU: MTOJIy4E€HUE, CBOMCTBA, IPUMEHEHUE.

15. Merannuueckue HAaHOCUCTEMBI B KaTalu3e

16. Mexda3zubiii KaTanus

17. depMeHTAaTUBHBIN KaTaJIN3.

18. MonekynspHbIe KOMIUIEKCHI THIIA «TOCTh-XO3SHHY.

19. MonekynspHoe pacrio3HaBaHUE.

20. CympaMoseKyIsIpHbIe CUCTEMBI B TEXHHUKE.

21. CamocOopKa ¥ caMOOpTraHHU3alus CyIpaMoOJIeKyIIPHBIX CHCTEM.

22. MeTopl oTydeHHsI HAHOYAaCTHUI], OCHOBAaHHBIE HAa PEAKIIMU BOCCTAHOBIJICHUSI.

23. TOHKHE TIEHKU U MTOKPBITHS.

24. KepaMudeckne MaTepHallbl.

26. Komno3uimonHsle Matepuaisl (komno3utsl).Ilonydyenue, ctpoenne, cBONCTBA U
MIPUMEHEHHE JACHPUMEPOB.

27. MarHuTHbIE MaTepUaIbI.

28. BeicokoTeMIiepaTypHbIe CBEPXITPOBOIHUKH.

29. HaHOR/IeKTpOHUKA, HAHOCEHCOPBI, ONTORJIEKTPOHHbBIE YCTPONUCTBA.

30. buomarepwuassl.

ok wdE

o N

MPUMEPHBIE BOITPOCHI K 3AYETY (IIK-3)

OcHoBHas mpo6yieMa XUMUHU U CTIOCOOBI €€ pelIeHHs

IIpoGiieMbl U pelieHus Ha ypOBHE YUEHHSI O COCTaBE

[IpoOnemsl U penieHnst Ha ypOBHE CTPYKTYPHOUM XUMUU

DBOJIIOLMSA NPECTABICHUN O MOJIEKYJIIPHOU CTPYKTYpE. JKECTKUE U HEKECTKUE
MOJIEKYJISIPHBIE CTPYKTYPBI

[IpoGyieMbl U pelieHrs: Ha YPOBHE YUEHHUSI O XUMUYECKHUX IpoIeccax

Mertoapl uccnenoBaHus BEIECTB U MATEPUATIOB

OCHOBHBIE THIIBI MaTEPUAIIOB

Mertainel 1 MaTEpUaNIbI HA UX OCHOBE



ITonumepHbIe MaTepuasl

Kepamunueckue marepuansl

Komnosnnnonnusle Matepuansl

Hossie hopmbl yriiepoaa 1 MaTepralibl Ha ©X OCHOBE

CoenuHeHus BHEAPEHUs B rpadut

@DyJiuiepeHsl, UX MOJIy4eHUE, CBOUCTBA, IPUMEHEHNE

VYrnepoaHsle HAHOTPYOKHU

OpraHnyeckuii CHHTE3: LIENH, 3HAaYCHHE, TEPCIIEKTHUBBI

IIpyuHIMIIBI TOCTPOEHHUSI YIJIEPOJHOIO CKEJIETa MOJIEKYJI. PeTpocHHTEeTHYECKHiA
aHaIu3

[IpoOneMbl, BO3HUKAIOIIKE MTPU CUHTE3€ HUKIMYECKUX CTPYKTYP
Tpanchopmannu GyHKIIMOHATBHBIX TPy M3oruncudeckue u
HEU30TUIICUYECKUE TpaHCHOpMaIIUU

XeMOCENEKTUBHOCTD, PETHOCEIEKTUBHOCTD, CTEPEOCETIEKTUBHOCTD PEAKIIUN U
MyTH UX 00ecreueHus

PeaknuonHast cnocoOHOCTh U MOAXOABI K €€ olleHKe. KBaHTOBOXMMHUYECKHE
MOJXO/IbI. 3apsA/I0OBbIN U OPOUTAIBHBIN KOHTPOJIb

Hanouactrna kak CTpyKTypHasi €AMHULIA HOBBIX BEILECTB U MaTEPUAJIOB C
HEOOBIYHBIMU CBOICTBaAMU

Crioco0bl MoJTy4eHNs HAHOPa3MEPHBIX BEIIECTB U MaTepUasoB

Hanoxumus mMeraninos

HaHoBemecTBa 1 HaHOMaTepHalIbl B HAYKe U TeXHUKe CynpaMoseKyIsspHast
XUMUS: CyNEPMOJIEKYIIbI, pELIENTOPbI, CyOcTpaThl J{u3aiiH MOJEKYJIApHBIX
penenTopoB (KOpOHaH Ibl, KpUIITAH/bl, TOAAH bl U Ap.). [Ipouecch
caMOOpraHU3alluu U CaMOCOOPKHU CYIIPaMOJIEKyJIIPHBIX CUCTEM
CynpaMoOJIeKyJIIpHBIE YCTPOKWCTBA B HAYKE U TEXHUKE.

8.YYUEBHO-METOJANYECKOE 1 UTH®OPMALIMOHHOE
JIBECIHEYEHHUE JUCIHUITVINHBI

OcHosnas numepamypa

1. HanorexHonorusi B OmkaiiiieM aecstuiietud. [IporHo3 HamnpaBieHus UCCIIeTOBaHUM./
ITon pen. M.K.Poko, P.C.Yunsamca u I1. Anusucaroca. Ilep. ¢ anran.- M.: Mup, 2002.-

292 c.
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1. Bunkos JI.B., Ileatun FO.A. ®u3nueckue METOALI UCCICIOBAaHNS B XMMUH.
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3. Tpetbsxos F0. /1., Jlenuc X. XuMust 1 TEXHOJIOTUS TBEPAO(a3HBIX MaTepUalIoB.-M.:
MI'V, 1985.
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Hosocubupck: Hayka. Cu6. npennpustue PAH, 1998.- 334 c.

6. Kysunenos B.U., Unnuc I''M., 'yruna B.H. EcrecTtBo3nanue. — M.: Arap, 1996.-
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Ne 6.-C. 23.

10. VYBapos H.B., boiapipeB B.B. PazmepHbie 3¢ (heKkThl B XUMHUH T€TEPOTreHHBIX CUCTEM.//
Venexu xumun.- 2001.- T. 70, Ne 4.- C. 307-329.

11. ByxTtuspos B.1., Ciiuapko M.I'. MeTtannueckue HAHOCUCTEMBI B Katanuse// Y criexu
xumun.- 2001.- T.70, Ne 2.- C. 167-181.

12. Ceprees I'.b. Hanoxumus metannos// Ycnexu xumuu.-2001.- T. 70,Ne 10.- C. 915-933.
13. Pakor O.I". MeTozs!l omydeHus yraepoaHsix HaHoTpyOok// Y cnexu xumun.-2000.-T.69,
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14. PakoB D.I". Xumus 1 npuMeHeHue yriiepoJHbix HaHOTPYOok// Yenexu xumuu.-2001.-
T.70, Ne 10.- C.934-973.

15. Tapacos B.I1., 'onpauuerep H.®., Mopasckuii A.Il. Bonopoaconepxartiue yriiepoaHbie

HAHOCTPYKTYpbI: cuHTe3 U cBoiicTBa// Yenexu xumun.-2001.-T.70, Ne 2.- C. 149-166.

16. benenkas W.I1., Yyuyprokun A.B. CunTe3 u cBoiicTBa (hyHKIIMOHAIBEHO 3aMEIIEHHBIX
nenapumepos// Y cnexu xumun.-2000.- T. 69, Ne 8.-C.699-720.

17. Cyznanes W.II., Cyznanes II.M. Hanokmactepbl M HaHOKJIACTEPHbBIE CHCTEMBI.
Opranu3zanus, B3anMoieiicteue, cBoiicta// ¥Ycenexu xumun.- 2001.- T. 70, Ne 3.- C.203-240.

18. Ponnyrun B.1. KBanToBOpazMepHble METAJUIMUECKHUE KOJUIOUIHbIE CUCTEMBI// Y criexu
xumun.-2000.- T.69, Ne 10.- C.899-923.

19. CymMm B.JI., VIBanoBa H.W. OGBEKTHI 1 METObI KOJUIOMIHOW XUMUU B HAHOXUMHH//
VYenexu xumun.- 2000.- T.69, Ne 11.- C. 995-1008.

20. [lerpuii O.A., Hupnuna I'.A. PazmepHbie 3 GeKTh B 37EKTPOXUMHUH// Y CTIEXH XUMUU. -
2001.- T.70, Ne 4.- C.330-344.

21. DKcnepUMeHTalIbHbIE METOIbl XuMHUYeckol kuHeTuku./ Ilog pen. H.M.Omanysns u
I'.b.Cepreena.- M.: Briciias mkona, 1980

22. Bect A. Xumus tBepaoro tena. B 2-x tomax.- M.: Mup, 1988.

23. Tlopenuk C.C., damesckuit M.Sl. MaTtepuanoBeneHue MoylpoBOIHUKOB H

JTUAJEKTPUKOB.- M.: Mertamnyprus, 1988.

24, Pao Y.H.P., 'ononakpumnan /[>x. HoBbele HanpaBiieHHsI B XUMHUH TBEPJIOTO TENA. -
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0) mporpaMmmMHoe obecnieuenre 1 UHTepHeT-pecypchl
1. XuMHK. ru,
2. students.chemport.ru,
3. chemistry-chemists.com,
4. anchem.ru,
5. http://chemport.ru,
6. forum.xumuk.ru.
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PEKOMEHJIALINA
1 (1) I/IH(l)OpMaHI/IOHHOMy oﬁecneqeﬂnm M3yqaeM01”4 AUCHUIIJIMHBI

XUMHUYECKOe MaTepUaIOBEICHUE MIPEICTABIISIET COO0I OOIUPHYIO U
JMHAMUYHO Pa3BUBAIOLIYIOCS 001acTh HAYKU M TeXHUKH. [109TOMY yKa3zaHHBIE
BBIIIIE JTUTEPATYPHBIE UCTOYHUKH HE MOTYT JOCTATOYHO TOJHO OTPa3UTh
HocJaeTHIe JOCTHKEHUS U HOBBIE 3HAHUS B paccMaTpuBaeMoi obsactu. s
HOJY4YEHHUs JONOTHUTENbHOM nH(popMaIu, 0cOOEHHO Kacaromencs
MOCIEAHNX JOCTIXKEHUN, Heo0XxoauMo oOpamatkest kK UuTepHeT- pecypcam. B
YaCTHOCTH, YEPE3NMONCKOBYIO crucTeMy (G00gle MOXKHO MOIy4UTh TOCTYH K
TaKUM I/IHCI)OpMaI_II/IOHHBIM HN3JaHUAM, KaK
http :// theasurus.rusnano.com; http :// www.nanometer.ru u npyrum.

9.Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHDI
Jlexuuu MO HEOpPraHUYECKOW XuUMUU TpoBojATcsS B koHdepeHi-3anre HUN OHX u
aynutopun 40, a  1a0OpaTOPHO-TIPAKTUUECKUE  3aHATUS  TPOXOASIT B
crenuanu3upoBaHHol snabopatopuu Ne34 Ha kadenpe XUMHUU, KOTOpbIE OCHAILEHBI
COBpPEMEHHBIMM CTEHJaMU U  obopynoBanueM. B  ydeOHOM mporecce
nccienoBaTeNbekon aestenpHocTy npuMenserca MKT n oprrexHuka s npoBeIeHUs
ayIMO0-BU3YaJbHbIX MHTEPAKTUBHBIX KYpPCOB IO JICKIHSIM, NPAKTUKYMY U HATJISIHBIM
nocobusam. Kadenpa pacronaraer BceM HEOOXOIMMBIM JIJIS1 BBITIOJIHEHUS IPOTPAMMBI 110

IUCLHUTUINHE.

Cnucok 000py/10BaHUA MO0 OXPaHe TPY/AA, TeXHUKE 0e30MACHOCTH U MOKAPHOM
0e30macHOCTH
1.Oruerymmrens (2mr)
2 SmuK ¢ meckom
3.AnTeuka

4. Hecropaemasi TKaHb
5. Yronok no Tb u I1b ¢ uncTpyKumsamu



