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PabGouast mporpaMma JUCHUILIMHBI «AKTyaJdbHBIC 3aJaud COBPEMCHHOM
xumum» CocrtaBurens F0.A. Mankaanyes- Hanpunk: ®T'6OY BO KBI'Y, 2022. —
26 c.

[Iporpamma COOTBETCTBYET denepaibHOMY rocyAapCTBEHHOMY
o0pa3oBaTeNbHOMY CTaHIApTy BBICIHIETO MNPO(ECCHOHATBHOTO 00pa30BaHUS U
[TpumepHOIT OCHOBHOI 00pa30BaTENBHON MTPOTrPaMME.

PaGouas mporpamma npenHa3zHaueHa J1Jis CTyJEHTOB OYHOM (POpMBI 00yUeHUS
[0 HAMNpaBJICHUIO MOATOTOBKM MaructpoB 18.04.01 Xwummuueckas TEXHOJIOTHUS

«Texnonorus u nepepadoTka noaumepoB» 1 cemectpe, 1-Kypca

Pabouas mporpamma coctaBieHa ¢ yueToM eepaabHOro roCyJ1apCTBEHHOTO
0o0pa30BaTeNbHOTO  CTAaHJAApTa BBICHIETO O00pa3oBaHUs MO  HAIPABICHUIO
noarotoBku 18.04.01. Xumwuueckas texHonorus («TexHomoruss u mepepaboTka
MOJIUMEPOBY»), YTBEPXKIAECHHOTO MpUKa3oM MUHHUCTEpPCTBA O0O0pa30BaHUS M HAYKU
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Conep:xanue

Lenp 1 3324 OCBOEHUS JUCIUTUIMHBI

Mecto nucuumimssl B ctpykrype OITOIT BO

TpebGoBanus Kk pe3yiabTaTaM OCBOCHHS COJICPKAHUS JUCITUTUTMHBI
ConepxaHue U CTPYKTypa AUCIUTLITUHBI

OueHouHbIE MaTEPHUAIIBI IS TEKYLIETO U pyOEKHOTO0 KOHTPOJIA
YCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTECTALNHI

Mertoanyeckue MaTepuasl, ONPEAEISAIOMNE MPOLEAYPbl OEHUBAHUS
3HAHWI, yMEHUI, HABBIKOB U (WJIM) ONBITA JEATEIbHOCTH

qu6HO'MeTOHH‘lCCKOC obOecreueHue JUCITHUITIINHBI
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1. Iesb 1 327241 OCBOCHHMS THCHUILIAHBI

XuMusl, Kak 1 r00as Ipyras HayKa, PeIIaeT WK NbITAETC PELIUTh OTPOMHOE
qucio NpoOjeM pa3sHOro ypoBHS M MacliTaba, pa3HOTO LEIE€BOr0 Ha3HA4YEHUs U
pa3HOM 3HAYMMOCTH, MO3TOMY BaXHO B OOJIBIIOM MOTOKE pabOT HE MOTEPSAThH
[JIABHBIX, TE€HEPAJIbHBIX HaIpaBJICHUI, BHUJIETh TIJIABHbIE KOHTYPbl XHMHYECKOU
HAyKHU U UX JIBUKECHHUE.

I{enp HacTOSIILIErO Kypca COCTOUT B 03HAKOMJIEHUH CTYIEHTOB - MAarkCTPOB C
IJIABHBIMM M HamOoJjee aKTyaJbHbIMU MYTSAMHM M HAIpaBJICHUSIMU COBPEMEHHOM
XMMHUYECKON HAYKH U XUMHUYECKON TEXHOJOTMU. ABTOp CTpeMWICA OOBEKTHBHO
OLICHUTh 3TU MNPOOJEMBbl U HAIPaBICHUA PA3BUTHUS COBPEMEHHOM XUMUH,
OTBJIEKASACH OT JIMUHBIX HAYUYHBIX HHTEPECOB U IPUBSI3aHHOCTENW. MOKHO YIIPEKHY Th
B HEMNOJIHOTE WM OEryIoOCTH aHanu3a Npo0JeM; OJHAKO BCIKUN MBICISAIIMNA yUEHBIH
IIOHUMAET, YTO IOJIHOTA U3JIOKEHMS 31IeCh - BEIb HEJIOCTHXKMMas. B mporpamme
JIaH aHajau3 QPyHJIaMEHTaJbHBIX MPOOJIEM U OCHOBHBIX HANpPaBJIEHU COBPEMEHHON
XUMUH, pa3pabOTKa KOTOPBIX MPEACTABISETCS aKTyalbHOW, NMEPCHEKTUBHOW U
00€eCIeynBaroIIeH MPOrpecc XUMHUHU U CMEKHBIX 00J1aCTe XUMUU U TEXHUKHU.

2. Mecto nucuuiuinHbl B crpykrype OIIOII BO

Hucrumuinaa  b1.0.02  «AkTyanbHble 3aJladyd  COBPEMEHHON  XUMHUN»
OTHOCUTCS K 0O0s3aTelIbHBIM JUCHUIUIMHAM BapuaTuBHOM yactu OIIOIl s
M3yueHHs Ha 1 Kypce MarucTpaHTaMu O4YHOW (opMbl OOyUEHHUS HAmNpaBICHUS
noaroroBkn 18.04.01 Xwummueckas texHosorus (TexHomorms u mepepadoTKa
TIOJIIMEPOB ).

JlucuumuinHa «AKTyallbHBIE 33J]a4d COBPEMEHHOM XMMHM» COJIEPKATEIBHO
B3aMMOCBSI3aHa c TV CHUATUIMHAMUA npo(ecCuOHaTBEHOTO LUK
BBICOKOMOJIEKYJISIpHBIX coearHeHuit (BMC, nmoiuMepoB) M IIaCTHYECKUX Macc;
n3yuyeHne MeTofoB cuHTe3a BMC, ux XuUMHUECKHX W (PU3HYECKHUX CBOMCTB,
cTpykTypbl BMC; 03HakOMIIeHHE ¢ KTacCU(HUKALUEH TTOJTMMEPOB U aCCOPTUMEHTOM
U3JIeTU W3 HUX; C MeTonamMu (QOpMOBaHUSA WU3JACIUNA, UX YIAKOBKH,
TPAaHCIIOPTUPOBKA ¥ XPAHCHHUS;, OBJIAJCHHE HABbIKAMU (U3HKO-XUMHYECKUX
METOJIOB aHAJIN3a U OIPENICIICHUSI KaUueCTBa U3AEIUN U3 TTIOJMMEPOB.

Jlo W3ydeHUs NUCHUIUIMHBI «AKTyalbHbIE 3aJa4ll COBPEMEHHOU XUMHM,
CTYAEHTHI JOJDKHBI [10J1y4aTh 3HAHUSI 10 OCHOBHBIM pa3jiejiaM XUMUH [TOJIMMEPOB, a
TAKXKE IPYTUX XUMUAYECKUX TUCIUTLINH.

B3auMocCBsS3b IMCHUIIMHBI ¢ OCJAETYIOIMIMMHU TUCIIUIVIMHAMM.

3HaHUsA, YMEHHUS U HaBbIKM, NPUOOpPETEHHBIE B TIpOIECCe H3YUCHUS
JUACHUIUIAHBL  «XHMMHWYECKUE  MOpeBpamieHuss  noaumepoB»,  «llomumeps
CIIEIUAJIBHOTO Ha3HaueHUs», «COBpeMEHHbIE MPOOIEMbl XUMHUHU U (PUZUKO-XUMHUHU
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUIN» «DUZNKO-XUMUSI KOMIIO3UTOBY HEOOXO0IUMBI
JUTSl TITyOOKOTO OCBOEHUS IPYTUX XMMUUYECKHUX JUCIHUIUINH, a TAKKE JUCITUTUTHHBI
MAaTEMATHYECKOT0 U €CTECTBEHHOHAYYHOI'O IIUKJIA.

3 TpeGoBaHus K pe3yibTATAM OCBOEHHS COJAEPKAHUS JUCHUILIUHBI

[Ipotiecc mM3yueHus AUCIUIUIMHBI HAMpaBieH Ha (OPMUPOBAHHE DIEMEHTOB
CJIEYIONUX MPO(PECCHOHATBHBIX KOMIIETEHIIMA B COOTBETCTBUU C (heepaibHbIM
TOCyJapCTBEHHBIM  OOpa30BaTENbHBIM  CTAHJAPTOM  BBICIIETO  0Opa30BaHUS



(ypoBeHb BBICIIETO 00pa30BaHMs) MOATOTOBKH KaJpOB BBICIICH KBadU(pUKALUH
HanpasieHuss noaroroBkn 18.04.01 Xumudeckass texHosorus (TexHonorus wu
nepepaboTKa IMOJIUMEPOB):

IIpogeccunonaIbHBIE KOMIIETCHIUH

- CnnocoOeH MpUMEHSITh COBPEMEHHBIC KOMMYHHUKATHUBHBIC TEXHOJIOTHH, B TOM
yyucie  Ha  MHOCTPAHHOM(BIX)  si3bIKe(ax),  JJIs  aKaJeMHUYeCcKoro u
npodeccuonanbHoro B3aumoercteus (YK-4);

- YcTaHaBIMBaET U pa3BUBAET MPOPECCUOHAIBHBIE KOHTAKThl B COOTBETCTBUU
C MOTPEOHOCTAMH COBMECTHOM JAESATENBHOCTH, BKIIIOYAasi oOMeH uHopmalueil u
BBIPAOOTKY eAMHOM cTparerun B3aumoeicteus (YK-4.1);

- CocraBnsier, MepeBOAUT U PEAAKTUPYET PA3IMYHbIC aKaJeMUYECKUE TEKCThI
(pedepathl, 3cce, 0030pbl, ctaThk U T.1.) (YK-4.2);

- IlpencraBnsier pe3ylnbTaThl aKaJAEeMHUYECKOM U  MpodecCHOHATBHON
NEATEIPHOCTH  HAa  Pa3IUYHBIX  NYOJUYHBIX  MEPOINPHUATHAX,  BKIIOYAs
MeXTyHapOIHbIC, BRIOMpas Hanbosee moaxoasmui popmar (YK-4.3)

B pe3ynbpTaTe 0CBOCHUS JUCHUIIIMHBI 00YYarOIUNACS JOJKEH:

e 3HATh. - TPUHIWINHAIBGHBIE OCHOBBI, BO3MOXXHOCTH M OTPAaHUYCHHS
MPUMEHEHUSI METO/IOB UCCIIEOBAHUS XUMUUECKIX 0ObEKTOB,;

e YMeThb. - MPOBOAUTH KOMIUIEKCHBIN aHAIU3 TMOJYy4YaeMbIX MPOIYKTOB,
uccienoBaHne (PU3MKO- XUMHUYECKHX 3aKOHOMEPHOCTEW U KOHTPOJMPOBATH
IPOTEKaHUE MPOLECCOB HA CEPUIHOM U CIO0KHOM Hay4YHOM 000pYIOBaHUHU;

- 000CHOBBIBATh aKTyaJlbHOCTh W AHATU3WPOBATH CTPATETHUYECKHUE 3a7a4d B
cepe XUMHUYECKOTO MPOU3BOJICTBA;

e Baaaers: - TEOPETUUYECKMMU OCHOBAMH M TMPAKTHUUYECKHUMH HABBIKAMU
paboTHl HA CEPUIHOM U CIIOKHOM HAYYHOM OOOPYOBAHUH.

- HaABBIKAMH OTIPEIEICHUS TMPAKTHYCCKOW 3HAYMMOCTH W30paHHOW TEMBbI
HAy4HOT'O UCCJIE0BAHMSL.

3HATh. -HOBBIC HAIpaBJICHUS COBPEMEHHOM XWMHH, OCOOCHHOCTH
3 PEeKTUBHOTO MPOBEICHUSI HAYYHO-HCCIICIOBATEILCKOM pPaboThl, CIOCOOBI HX
NPUMEHEHHS C IEeNbI0 ONTHMHU3ALNU AIKCIEPUMEHTAIBLHO-UCCIIET0BATEIHCKON
mpoliecca Ha XUMUICCKUX TPEITPUATHSAX

B pesynbrare uzydeHus: TUCHUTIIUHBI «AKTyalbHbIC 33J]a4l COBPEMEHHOM
XUMHUW» MarucTp XUMHUH JTOJDKEH:

® UMETh MPEACTABICHHE 00 OCHOBHBIX MPoOIeMax COBPEMEHHON XUMUU U
XUMUYECKOTO MaTEPHAIOBEICHUS;

® UMETh IIPEICTABICHNUE O HanboJiee akTyalbHBIX MPOOJIEMax COBPEMEHHOMN
TEOPETUYECKOU U IKCIIEPUMEHTAJILHOU XUMUU;

® 3HATh NPHUHIMIBI TMOCTPOCHUS ¥  METOJOJIOTHI0  XUMHUYECKUX
HCCJICIOBAHUM;

® UMETh NPEACTABICHHEC O BaXHEUIIUX OTKPBITUAX OTCYECTBEHHBIX M
3apyOCKHBIX YUEHBIX B 00JJACTH TEPMOJMHAMHKHU SJIEKTPOXUMHUYECKUX CHCTEM M
CTPOEHUU ABOMHOTO 3JEKTPUUYECKOTO CIOS;

® TPaKTHYECKH OBJIAJICTh psaaoOM METO/IOB UCCJIEI0BAHMIM
AIIEKTPOXUMHUYECKUX CUCTEM.



4. Conep:kaHue M CTPYKTYpPa JUCHUIIAHBI
Tabnuya 1. Cooepoicanue oucyuniunsvl (MOOYJIsl) KAKTyalbHbIE 331240

COBPEMEHHON XUMUN

Ne HaumenoBanue ®opma

TeMbI TeMbl Conep:xanue, HeJH U 3212494 TeKylLer
0

KOHTPOJIsA

1 2 3 4t

1. BBenenue. B 3TOU TEME HU3J1ararTcs IJIaBHEBIE
OcHoBHbIE “UHTErpalliOHHbIE” HAIpPaBIEHUS B XUMHUH, JAETCS
po0JieMbl XUMUU | Ki1accu(UKalKsi XAMUM Ha HOBOM YPOBHE.

2. Xumuueckas B sToll Teme m3nararorcsi aTOMHO — MOJIEKYJSIpHas
CTPYKTypa U | apXUTEKTYpa U 3JIEKTPOHHOE CTPOEHUE U CBSI3b MEXKIY
byHKIHS. CTPYKTypoll  BemectBa ©  (yHKIHOHAJIHHBIM

MTOBEJCHUEM.

3. XUMUYECKUMN B 37011 TemMe mTOKa3kIBACTCS, YTO XUMHUUYCCKHI CUHTE3

CUHTE3. - KJIKOYEBOE HANpPaBJICHUE XWMHH, UCTOYHHK BCEX €€
COKpOBHULI. OTO HamNpaBJICHUE [elaeT €€ caMou
CO3UJIaTEIbHON HAYKOM.

4. VYnpasnenue B 3T0i1 TeMe u3nararoTcs ynpaBJIeHHE XUMUYECKUMHU
XUMUYECKUMHU MPOLIECCAMH, UX MOJIEKYJIIPHBIMH MEXaHHU3MaMU C
IIPOLIECCAMM. MMOMOUIBIO XUMHYECKUX (dakTopoB

(xoMILIeKcOOOpa3oBaHue, coJibBaTaIus,
MOJIEKYJIAPHOU OpraHU3alINH, KaTaJinza) u
buznueckuMu  BO3ACHCTBUSAMH  (OT CBeTa  JI0
MEXaHUKH).

5. XUMHUECKOe B o3T0i1 TEMe pacKphIBacTCsA, YTO BELIECTBO HE
MaTepUAJIOBEICHU |MaTepuall, a JUIIb €ro mnpeamecrBeHHuK. Hamo
e HAyYUTh BEIIECTBO paboTaTh Kak Marepual,

ONPEACIUTh €ro XapaKTEPUCTHUKW W  TPaHUILIbI
PUMEHUMOCTH.

6. Kepamuka B(B »aTOlf TemMe paccMOTpEHbl pa3IMyYHbIE THUIIBI
MPOIIIOM, (YHKIIMOHATBFHON W KOHCTPYKIITMOHHOW KEpaMUKH,
HACTOSILIEM U | KOTOPBIE OKA3aJUCh YPE3BbIYAITHO NMEPCHEKTUBHBIMU
Oynyiem. UL pa3BUTHUSA COBPEMEHHON  JJIEKTPOHUKH,

HHEPreTHKHU, CCHCOPUKH U METAITIO00PaOOTKH.

1. Xumuyeckas B »sToll Teme paccMaTpHBAKOTCA MNEPCHEKTHUBHBIC

TEXHOJIOTHS. XUMHUYECKHE TEXHOJOTHH, KOTOphIE 00€CIeYrBaIOT
TEXHOJOTUYECKUM  JM3allH  TpoIecca, HU3KHE
JHEPro3arparsl, BBICOKYHO 0€30MMacHOCTh u
HKOJIOTUYECKYIO YUCTOTY.

8. Xumuueckas B aT0ii TeMe paccmaTpuBarOTCsS BEICOKOA (G (HEKTUBHBIE
SHEPreTHKA. crocoObl TpeoOpa3oBaHUsl XUMUYECKOW JHEPTHUH B

JIpyrue BHJbl DHEPTrUU, HAKAIUIMBAaHUE SHEPTUHU B
SHEPrOEMKHUX BEIIIECTBAX U Marepuaiax,

' rpade 4 MpUBOIATCS IIAHUPyeMbIe (OPMBI TEKYIIET0 KOHTPOJIS: 3aniuTa JadoparopHoit pabotst (JIP),
BhIMosiHeHHE Kypcosoro mpoekTa (KII), kypcosoii pabotsl (KP), pacuetno-rpadnaeckoro 3aganus (PI°3), nomantaero
3ananui (/13) manmcanue pedepara (P), acce (3), xomnoksuyMm (K), py6exustit kortpons (PK), tectuposanwue (T) u
T.J.



npeoOpa3oBaHre COJNIHEYHOW HSHEPTUHU, XUMUYECKUE
HMCTOYHUKH TOKA, COIPSHKEHUE SHEPrOMPOU3BOISAIINX
U DHEpro3aTpaTHbIX IIPOLECCOB.

9. Xumnyeckas
AHAJIUTUKA

JUarHOCTHKA.

B a1oii TemMe paccmarpuBaroTcs mpodiemMbl OypHO
pPa3BHUBAOIIETOCS  HANPABICHHS C  OIPOMHBIMHU
TEXHHMYECKUMH “‘BBIXOJaMHu~’ BO BCe 00JAcTH - OT
CHUCTEM TEXHOI'CHHOT'O KOHTPOJISI JI0 MEIUIMHBI U
AKOJIOTHMHU, XMMUYECKON aHAJTUTUKU U JUATHOCTUKH.

10. |IIpoGsemsl

B oroii Teme paccmarpuBaroTCs — MPOOJIEMBI

XUMHUYECKOH XUMHYECKON 3KOJIOTUH, KOTOPBIE CO3JaHbl CaMHUM

9KOJIOTHH. YEeJIOBEYECTBOM KaK pe3yjibTaT JIMTEIbHOM U
YpE3BBIYANHO OypHOt MIPOU3BOJICTBEHHOU
JIeSITEILHOCTH.

Ha mu3ydenue kypca orBoautcs 252 vaca (7 3.€.), U3 HUX: KOHTaKTHas paboTta
99 4., B TOM uHncie JeKIUOHHBIX — 50 4acoB; MpaKkTUYECKUX (CeMHHApCKuX) — 49
4acoB; CaMOCTOsITeNIbHAs pabdoTa cTynenTa 126 yacos; 3aBepiaercs 3k3aMmeHoM (27

4acoB).

CtpyKTypa TUCHUTUIMHBI (MOIYJIs1) « AKTyalIbHbBIE 33]]Ja4l COBPEMEHHON XUMHUU»

Tabnuya 2. Obwasa mpyooemKocmv OUCYUNIUHBL cocmaensiem [ 3a4yemublx

eounuywl (252 uaca)

Bitx paboTs! Tpy0eMKOCTb, 4aCOB / 3a4€THBIX €IUHUIL
1 cemecTp 2 cemecTp BCEro

O0mas TpypoeMkocTh (B 144 144
yacax)
KonrakTHas pabora (B 51 51
yacax):
Jlexyuonnvie 3auamus (J1) 17 17
lIpakmuueckue 3auamus
(113) 34 34
Jlabopamopmnvie  pabomul -
(JIP) ' '
CamocrosiTeibHAasaA padoTa 84 84
(B yacax):
CaMocTOsSTENFHOE U3YUYECHUE 16 46
pa3zieson
CaMomnoaroToBka
(npopa®oTka U TMOBTOPEHHE
JEKIIMOHHOTO MaTrepHuaia u 80 80
MaTepuaga y4eOHUKOB U
y4eOHBIX nocoouit, 80
MOJATOTOBKA K




7a00paTOPHBIM  3aHSATHSM,
KOJUIOKBUYMaM, pyOexHOMY
KOHTPOJIIO U T.1.),

IToaroroBka u NpoOX0XKIACHUE

MIPOMEKYTOUYHON 97 27
aTTeCTalNH
Bun MPOMEKYTOYHOM

3a4er 3a4er
arrecTanum

Tabnuya 3. Jlekyuonuvie 3ansamust

Ne
/o

Tema

1

Beenenne. OcHOBHBIC HpO6JICMI)I XUMUU. Heflb u 3a0ayu uszyyeHus memvl — U3yUUTb
KOHHCHHI/II/I COBpeMeHHOﬁ XUMHUHN U UX IIPAKTUYCCKOC ITPUMCHCHHUC.

Xumuueckasi ctpykrypa u GyHKuus. [lens u 3a0auu uzyueHus memvl — pacCKphITh 3a1a9u
COBPEMEHHOM OMOXMMUU M IKOJIOTHYECKONH XUMUHU

Hanorexnonoruu. ueflb u 3a0aqu usyuenust memvl — U3y4uTb TCPMUHOJIOTHUIO U 00BEKTHI
HCCJICAOBaHN B HAHOXUMHNHU

CoBpeMeHHbIC UCTOYHUKH IHEPTyU, BUABI TOIUBA. Llenb u 3agaun u3ydeHus: TeMbl —
U3YYUTh BO30OHOBIISIEMbIE M HEBO30OHOBJSEMbIE HCTOUYHUKH dHepruu. OlleHKa
3(p(}EKTUBHOCTH KaTAIUTUYSCKUX cucrteM. Jlu3enmpHOe TOrUHMBO. [lepcreKTHBBI
MCIOJIb30BaHUsl OMOTOILIUB.

OU3UKO-XUMHUS CBEPXKPUTHUECKUX QIIIOUIOB. Llenb u 3a0ayu u3yyeHus memvl — A3y4UTh
CBEPXKPUTHUYECKYIO (IIIOMHAS HKCTPAKIUS KaK CIoco0 M3BJIEUCHMsS] OMOJIOTHYECKU
AKTUBHBIX COEAMHEHUH M3 PACTUTEIBHOIO ChIPbs; NPUMEHEHUE CBEPXKPUTUUYECKUX
¢Guron0B  JUII MUKPOHHU3ALMU JIEKAPCTBEHHBIX IpENapaToB M CO3[JaHUsS CHUCTEM
MEJIEHHOTO BBICBOOOKICHUS JI€KapCTBEHHBIX [IpenapaTos; IpUMEHEHNE
CBEPXKPUTHYECKUX (DIIIOMI0B B AaHATMTUYECKON XpomaTorpaduu.

Kepamuka B mpouuioM, HacrosimieMm U OynymeM. [lens u 3adauu usyyenus membl —
PACKPBITh Pa3IMYHbIC TUIIBI (DYHKIMOHAIBHON U KOHCTPYKIIMOHHON KePaMHUKHU

XuMuyeckasi TexHosorus. Llenv u 3adavu usyuenus memsvl — PaCKpbITh NEPCIEKTUBHbBIE
XUMHUYECKHE TEXHOJIOTUH, KOTOPbIe 00eCIeYNBaIOT TEXHOJIOTHUECKUN TU3aifiH mpolecca,
HU3KHE SHEPro3aTpathl, BHICOKYIO 0€30MaCHOCTh U 3KOJOTHYECKYIO YUCTOTY.

XuMmuueckass dsHepretuka. [Ilene u  3a0auu  uzyuenuss memvl — PACKPBITh
BbICOKO3()(heKTHBHBIE CIIOCOOBI MTPeoOpa30oBaHusl XUMUYECKOH HEPTUU B JIPYTHE BUIbI
SHEpruM, HaKalNIMBaHWE »DSHEPIMM B DOHEPrOEMKUX BEIECTBaX M Marepuanax,
npeoOpa3oBaHUE COJHEYHOW OSHEPruM, XUMHUYECKHE MCTOYHUKH TOKa, COMpPSKEHHE
SHEProNpOU3BOASIIUX U SHEPro3aTpaTHBIX MPOIECCOB.

XuMu4eckas aHaTUTHKA U JUArHOCTUKA. [[enb u 3a0ayu usyueHus memvl — PACKPHITh
npoOjeMbl OypHO pa3BUBAIOIIETOCS HAMpPaBICHUS C OTPOMHBIMH TEXHHYECKUMU
“BbIX0/IaMU” BO BCE O0JIACTH - OT CHCT€M TEXHOTEHHOTO KOHTPOIS 0 MEIULUHBI U
OKOJIOTHH, XUMHUYECKON aHAJIUTUKHA U JUArHOCTUKU.

10

[TpoGnemsl xumuueckod skonoruu. Lenv u 3adauu u3yueHusi memvl — PACKPHITH
npo0JieMbl XUMHYECKOW DSKOJIOTHMH, KOTOpPbIE CO3JaHbl CAMHMM 4YeJIOBEYECTBOM Kak
pe3yJbTaT AIUTEIHHON M Ype3BbIuaiiHO OypHOM MPON3BOICTBEHHOM /IS TEIbHOCTH

Tabnuya 4. I[lpaxmuueckue 3anamus (CeMuHapcKue 3aHsamusi)




Ne Tema

n/m

1. | Xumusi HOBBIX ()YHKIIMOHAIBHBIX MAaTEPUATIOB

2. | HanpaBieHHbBIN CHHTE3 HEOPTaHUYECKHUX BEIIECTB

3. | HampaBieHHbBIN CHHTE3 OPraHUYECKHUX BEIECTB

4. | YopasieHue pa3MepaMy YaCTHUIl, CHHTE3UPYEMbIX BEIIECTB U MAaTEPUATIOB

5. | Metoabl n3y4yeHus U UCCIIEIOBAHMS BEILIECTB U MAaTEpUAJIOB

6. | HanoXuMus — XMMHsI HACTOSIIIETO

/. | YrnepoHble HAHOMAaTEepUabl.

8. | CoBpeMeHHbIE MPOOJIeMbl XUMHH KU3HU

9. | Kepamuueckue Marepualibl, METOJIbI CHHTE3a U CBOMCTBA

Tabnuya 5. Jlabopamopuvlie pabomelr no oucyuniurne (MoOya0) — He
npeoycMOmpeHbvl
Tabauya 6. Camocmosmenvroe uzyyeHue pazoenos OUCYUniunsvl (Mooyis)
No CopepxaHre caMOCTOSTEIIBbHON pabOThI
1 2

1 Du3uko-xuMus KOMITIO3UIIUOHHBIX 1 HAHOCTPYKTYPHBIX MAaTCPUAJIOB. Karamus B
HedrenepepaboOTKe.

2 AHamuTryeckass XUMHUSI U XUMHUYECKas DKOJIOTHSL.
DU3NKO-XUMUSI BBICOKOMOJICKYJIAPHBIX COCZ[I/IHCHI/II\/’I.

3 Oprannueckasi XUMHsi, OMOXUMUS U OMOTEXHOJIOTHSI.

4 DU3NKO-XUMUSI HCOPTaHUYCCKUX U OPTaHUYCCKUX CUCTEM U MAaTCPUAJIOB. TCOpeTI/I‘ICCKaﬂ
W ITpUKJIaaHas SJICKTPOXUMMUSL.

S KOMHI)I-OTepHaﬂ XUMUAL. CprKTypa 1 pCakKuoOHHaA CHOCOOHOCTb.

5. Ouenounvie mamepuanvt 013 meKyuie2o u pyoexicHo20 KOHmpoia
ycnesaemocmu
U RPOMENCYMOUHOI ammecmayuu

KoHeuHbIMH pe3yibTaTaMid OCBOCHHS MPOTPAMMBI JUCIUIUIMHBI SBJISIOTCS
c(OpMHPOBAHHBIE KOTHUTHUBHBIC ICCKPUITOPHI «3HATHY», «YMEThY», «BJIAJCTHY,
pacrycaHHbIC TI0 OTACIBHBIM KOMITETCHIHAM. @OpMUPOBaHUE ITHX JECKPUTITOPOB
MIPOUCXOJIUT B TEUEHHE BCETO CEMECTpa IO 3TalmaM B paMKaxX pa3IMdyHOTO BHIA
3aHSATUNA U CAaMOCTOSTEIILHOM pabOThI.

B xo/1e n3ydeHus TUCIUTIIINHBI IPEyCMATPUBAIOTCS MEKYUiUil, pyoercHblil
KOHMPOJIb U RPOMENCYMOUHA AMMeCmanusl.

1.1.0uenounvie mamepuanvl ona mekyuwieeo Konmpoas. Llenv mexywezo
KOHmMpoas — OIEHKAa pe3yJbTaTOB paboOThl B ceMecTpe u obecreueHue
CBOCBPEMEHHOW OOpaTHOW CBS3M, MJIs KOPPEKIUHU OOY4YCHHUS, aKTHUBU3AIUH
CaMOCTOATENbHON paboThl  oOyuatomerocsi. OOBEKTOM TEKYIIEr0 KOHTPOJIS



SIBIISIIOTCS KOHKPETU3UPOBAHHBIC Pe3yIbTaThl 00y4YeHUs (Y4eOHbIC JOCTHKCHHS ) TIO
JTUCITATIITUHE

Texywjuii KOHmpob YCUEBAEMOCTH OOECIIEUYMBACT OIICHMBAHHE XOJa
OCBOCHMSI TUCIIUTUTUHBI « METOIbI MCCIIETOBAHUS DIICKTPOXUMUYECKUX PEAKITUI)
BKJIFOYAET: OTBETHl Ha TEOPETUYECKHME BOMPOCHI HAa MPAKTHYECKOM 3aHSTHH,
peIIeHNe TPAKTUYCCKUX 3aad W BBHITIOJHCHWE 3aJaHUil Ha TPAKTUYECKOM U
7a00paTOPHOM  3aHATHSIX, CaMOCTOATEIHHOE BBIMOJTHCHUE WHIWBUIYATbHBIX
JOMaITHUX 3aJlaHii  (HampuMmep, peIIeHHe 3a7ady) ¢ OTYeTOM (3alluToi) B
yYCTaHOBJICHHBIN CPOK.

OneHka KkadecTBa MOJATOTOBKM Ha OCHOBAHHWU BBITIOJHEHHBIX 33 aHUM
BEJICTCsI TIperoiaBaresieM (¢ 0OCYKICHUEM Pe3yJIbTaTOB), OATbI HAYUCISIOTCS B
3aBHCHMOCTH OT CJIO)KHOCTH 3a/IaHU.

Bonpocwt no memam oucuuniunsl
Tema 1 Benenne. OcHOBHBbIE MP00JIeMbI XMUMHUM.
KoHuenuuu coOBpeMEHHOM XMMHUHU M HUX MPAKTUYECKOE MPUMEHEHHE. XUMUS Kak
byHnameHTalbHAas Hayka. Pa3BuBaronmiyecss COBPEMEHHbIE  HAIpPABJICHMS:
KOMITBIOTEPHASI XUMHSI, KOMITBIOTEPHOE MOAEIIUPOBAHUE MOJIEKYJT (MOJEKYJISIPHBIN
JIM3aiiH) 1 XUMUYECKUX PEaKLUii; CIIMHOBASI XUMHMSI; CHHTE3 U UCCIIEOBaHUE HAHO-
CTPYKTYp, pPa3BUTHE W NPUMEHEHHE HAHOTEXHOJOTHM; CHUHTE3 IOJUMEPHBIX
MTOJTYTIPOBOJHUKOB; XUMUS Ype3BbIYAHO OBICTPOTEKYIIMX  peaKuui
(pemToXMMHUS); cuHTE3 QYyIIIEPEHOB U HAHOTPYOOK; Pa3BUTHE XUMUU OJAMHOYHOM
MOJICKYJIbl; Pa3BUTHE OJJIEKTPOHUKHM Ha MOJIEKYJISIDHOM YpPOBHE; CO3JaHue
«MOJIEKYJISIPHBIX Ma-IIMH»; 3JIEKTPOB3PbIBHAsS aKTHUBALMS ITyJIBIIBI U PacTBOPOB.
OcHoBHBIE JOCTHX)EHUSI XUMUU B XX Beke. Poib poccuiickux yuensix. ['modanpHbIe
npobnemsl XXI Beka (poCT HapOJOHACENEHHUs, YXYAIICHUE HSKOJOTUYECKOU
00CTaHOBKH, HEXBaTKa MPOAOBOJIbCTBUS, KPU3UC B SHEPreTHKE U Jp.). OCHOBHBIE
TEHJEHLWHU Pa3BUTHUS €CTECTBEHHBIX HAYK B CBS3H C COLIMAJIBHBIM, SKOHOMUYECKHM,
HAay4YHBbIM, TEXHOJOTMYECKHM M DSKOJIOTMYECKUM Kpu3ucoM Hadana XXI Beka.
COnmkeHre ecCTeCTBEHHBIX HAyK, B TOM YHCJIE€ MaTeMaTHku. Ponb XumMuu B
pElIeHUH rI00aJbHbIX MPoOIeM
Tema 2. Xumu4eckas CTPYKTypa U GyHKIHS.
3amaun COBpPEMEHHOM OMOXUMUU: CTPYKTypa W OpraHu3auus OenKoB, MPoOJIeMbI
peryjasiiuM XMMHYECKHX pEaKuud B OpPraHu3Me, MEXaHU3Mbl JEHCTBUSA
OMOJIOTMYECKUX KAaTaIU3aTOPOB, MEXaHU3M OKUCIUTENIBHOTrO (hochopuiinpoBaHus,
HyKJeonpoTeruHbl. COBpeMEHHas JKOJIOTMYECKas XUMHUS - JOMUHUPYIOIIWN
XUMHWUYECKUH aCIIEKT B ONPENEICHUN Ka4eCTBEHHOTO U KOJIMYECTBEHHOIO COCTaBa
aHTPOTIOTeHHBIX 3arps3HeHUN Ouochepsl B pe3ylbTaTe AEATeIbHOCTH YeOBEKa.
[Iporeomuxka. [IpoGiiema Tpanchopmariiu 310poBOil KJIETKU B pakoByto. Co3gaHue
COBPEMEHHBIX JUTMOCOMAJIbHBIX IPOTHUBOOIYXOJIEBBIX IIpenaparos.
NmMoOunmn3anus IpoOTUBOOIYXO0JIEBBIX CPEJICTB HA HOCUTEIE
Tema 3. HanoTexHoJ10ruM.
Hanonayxka. HanotexHnosorus. TepmuHoiorusi 1 00beKThI McciieqoBanus. OObEeKThI
Majgoro pasmepa B kimaccuueckod (I'm06c, Tomcon-KensBuH) u B
nocTkiaccuueckoil koswtouanon xumuu (A.W. PycanoB). CrocoObl moirydeHwHs




HAaHOYACTHUL, uX craOuiuzanus. Puznyeckue U XHUMHUYECKHME CBOMCTBA
YABTPAAUCIEPCHBIX cucTeM. Da30Bble M XMUMHYECKHE IOAXOIbl K HU3YUYEHUIO
HaHouacThll. [loBepXHOCTHBIE cHibI B HaHogucnepcusx. CelleKTUBHBIE
HAaHOPA3MEPHBIE  HEIUIATUHOBBIE  DJIEKTPOKATAIM3ATOPBl  BOCCTAHOBJICHUS
KUCJIOPO/a. Hpyrue IIPUMEPHI IIPUMEHEHUS HAHOTEXHOJIOTHA.
CaMoopranusyromuecsi CTPYKTypbl Ha TOBEpPXHOCTM U B oObeMe (a3s.
CynpamoJieKyIsipHble CTPYKTYPBI, B TOM YHUCJIE KUJKOKPUCTATUINYECKHE

Tema 4. CoBpeMeHHBIC HCTOYHUKH JHEPrUM, BUABI TOILINBA.
Bo3o6HOBNsIEMBIE M1 HEBO30OOHOBIISIEMbIE UICTOYHUKHU dHEpruu. PakeTHOe TOIIHMBO,
ero 3(Q¢exkTuBHOCTb. HeccuMeTpUuyHBIM JUMETWITHAPA3UH KaK KOMIIOHEHT
paKkeTHOro TOIUIMBA. ABTOMOOWJIbHBIE OCH3UHBL. JleTOHAMOHHAs CTOMKOCTb.
OxranoBoe uucino. [Ipo6iema dpanscudpukanuu. Hopmel EBpo, periiaMmenTupyomme
colepkaHue O€H305la, apOMAaTHYECKUX YTJIEBOJOPOAOB U CEPOCOAEpIKAILUX
coenrHeHn. BeIOpockl aBTOTpaHcnopTa u npodeMsl skonorui. Hopmupyemsie u
HEHOPMHPYEMbIE KOMIIOHEHTBI OTPa0OTABIIMX ra3oB. [[puMeHeHne karanau3aTopos
JUISL CHUKEHUS BBIOPOCOB. OleHKa 3(()EKTUBHOCTH KATAIUTUYECKUX CHUCTEM.
JwusensHoe TorumBo. LleranoBoe umciio. Hopmel EBpo miisi AM3ENBHBIX TOIUIUB.
[lepcnexkTuBbl HCNOIB30BaHMUS OHOTOIUIMB. CrnocoObl monydenus. CHUKEHHE
TOKCUYHOCTH BBIOPOCOB OTPaOOTaBIIMX Ia30B.

Tema 5. ®u3nko-xuMHs CBEPXKPUTHYECKUX (JIIOHI0B.

ComnocraBieHHe CBOWCTB JKUIKOCTH, ra3a U CBEPXKPUTHUYECKOTo (irouga Ha
IIpUMEpPE BOJBL. «3€J€Has» XUMHsS — PA3BUTHE TEXHOJOIWH, OCHO- BAaHHBIX Ha
OPUMEHEHUU CBEPXKPUTUYECKUX (IIOUAOB (TEXHOJIOTHS IMOJUMEPOB, MUIIEBAs
IPOMBIIIJIEHHOCTh, MOJIyY€HHWE HOBBIX MAaTepUalioB, OMOIM3EIBLHOTO TOILUIUBA,
UCIIOJIb30BaHUE B KAuyeCTBE PEAKIUOHHBIX Cpel, [100brua HepTH u  1Ip.).
Cepxkputndeckas (IrouIHas IKCTPAKIU KaK Crioco0 N3BJICUECHUS OMOIOTUYECKH
AKTUBHBIX COCIMHEHHUI U3 PACTUTENBHOTO ChIPbs. [[puMeHEHNE CBEPXKPUTHUECKUX
Garoua0B I MUKPOHHM3AIMKM JIEKAPCTBEHHBIX MpPENapaTroB M CO3JaHUSl CHCTEM
MEJUICHHOTO ~ BBICBOOOKJEHUSI  JICKAPCTBEHHBIX mpenaparoB. llpumenenue

CBEPXKpUTUUECKUX  (IIOUIOB B  AHAIMTHUYECKOM  XpoMaro-  rpaduu.
CBepxkputudeckas GaouaHas SKCTPAKIUS U CBEPXKpUTHYECKas QiIrouaHast
xpomatorpadus.

Tema 6. Kepamuka B npouioM, HaCTOALEM M OyAyLIEeM.

W3ydyeHne npvMEHEHUs KEpaMUKH B MPOILJIOM, HACTOSIIEM M Oyaymem. 2.
N3yuenne GyHKIMIA KepaMHUYECKUX MarepuanoB.3. AHaIuM3 MPOU3BOJICTBA
KepaMuyecknux MmarepuaioB. 4. Omnpenenutrb MNEPCIEKTUBBl  NPUMEHEHUS
KepaMHUYECKHX MaTepuasoB B OyayIiem.

Tema 7. Xumuueckas TeXHOJI0IHA.

[Ipenmer n 3a1a4un XUMUYECKOM TEXHOJIOTMU. BakHenme HanpaBIIeHUsT pa3BUTHUS
XUMHUYECKON TEXHUKHU U TEXHOJOTUU. XUMUYECKAsi MPOMBIIIJIEHHOCTh U TPOOIEMbI
*Ku3HeoOecneyeHus. Poib u Macitadbl UCHOJB30BaHUSI XUMUYECKUX MTPOLIECCOB B
paznMyHbBIX cdepax MaTepUaTbHOTO MPOU3BOACTBA. XUMHUKO-TEXHOJOTHUECKHIM
npouecc (XTII) m ero copepxkanue. Jlumutupyromme craauu. [Ipoueccsl,
IpoTeKaloume B KUHETUYECKOU, NTM(P(GY3MOHHON U MEepexoqHON  o0nacTsX.
TexHonornyeckue KpuTepur 3SOPEKTUBHOCTH (YHKUMOHUPOBAHUS XUMUKO-
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TEXHOJOTH4YecKoro mpornecca. (OCHOBHBIE TEXHOJIOTMYECKUE TOHATUA U
ONPEIENECHHS: TPOU3BOJUTEIBHOCTh, MOIIHOCTb, HHTEHCHUBHOCTb, PAaCXOJIHbIE
KO3 (PUIMEHTHI, CTEMEeHb MPEBpAICHUs, BBIXOJI TPOAYKTa, CEICKTUBHOCTh
(unTerpanbHas unuddepenunanbHas). Krnaccudukanuss OCHOBHBIX MPOIECCOB
XAMHUYECKOUN TEXHOJIOTUMU. I'mppomMexannveckue, MaccOOOMEHHBIE
(muddy3noHHBIC), TEIJIOBBIE, XWMHYECKHE W MEXaHHMYECKHE IPOIIECCHI.
KuneTtnueckne 3aKOHOMEPHOCTH OCHOBHBIX ITPOLIECCOB XUMUYECKON TEXHOJIOTHUH.
[Tonstue nBuxymen cuibl XTII.

Tema 8. Xumnueckasi 3JHepreTuka.

TepMoxXxuMUYECKHUE 3aKOHBI. DHTAJIBIUU O00pa30BaHUA XUMUYECKUX COCIUHEHUMU.
TepmoxumMuyeckue pacuetsl. JHTponus. JHeprus ['ndoca.

Tema 9. XuMHnueckass aHAJIUTHKA U JTHATHOCTHKA.

AHTUOMOTUKHA KaK HOHOGOPHI KAaTHOHOB MeTayuioB. [IpupoaHble penenTophl.
HNonodops! (BanMHOMHIIMH, OOBEPULIMH, SHHUATHUH, J1a3aJ0UU] A, TpaMULUINHBI).
OcoOeHHOCTH CTpOEHUSI U 00pa30BaHUSI KOMIUIEKCOB C KaTUOHAMHM IIEIOYHBIX U
HIEJIOYHO3EMENBHBIX METAINIOB. BalMHOMMIIMH, CTPYKTypa MOJEKYJSPHOU LEMH,
pOJIb BHYTPUMOJIEKYJISIPHBIX BOJOPOIHBIX CBs3ed B (DOPMUPOBAHUHU CTPYKTYPHI,
KOH(OpMaIluu B PaCTBOPUTEIAX pa3HON mpupoasl. Bo3moxkHocTu metona AM-
penakcauuyd Tpu HU3YYEHHH SIBJICHUI acCOLMAlMM C YYacTHEM MULET Kak
HAaHOPa3MEPHBIX OOBEKTOB. PoJb TPUPOIBI KOPPENSIIIMOHHBIX BpPEMEH Ha
CIIOCOOHOCTh MapaMarHUTHOTO 30HJA JaBaTh OTKJIMK Ha HW3MEHEHHE pa3Mepa
aHanu3upyemoro ooObekta. OCOOEHHOCTH pelakcallid MPOTOHOB B pacTBOpax
MapaMarHUTHBIX METAJNIOKOMILJIEKCOB Ha OCHOBe coenuHenuit ragonunusi(Ill) u
mapranma(ll). [Iposiaenue B AM-penakcaiuu CBA3bIBaHUS TapaMarHUTHBIX HOHOB
C OJIUMEPHBIMH JINTAHITAMH.

Tema 10. IIpoOsieMbl XUMHYECKOH IKOJTOTHH.

[Tonsitue 00 ymepoe armocdepsl. 3arpsizuenue. ['uapocdepa. CTouHbIe BOJBI.
Jlutocdepa. 3emenbHbie pecypcbl. [nmogopoane. IKOIOTHUECKHE aCTIEKTHI B
OLICHKE ¥ MPOrHO3UPOBAHNUH 3/10POBbS UEIIOBEKA.

Kpumepuu chopmuposanus ouenox (ouenusanus) ycmuo2o onpoca

YCcTHBINA Onpoc SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB yd€Ta 3HAHUU
oOyyaromierocss Mo IUCHUIUIMHE «AKTyaJbHbIE 3a/laud COBPEMEHHOU XUMUM».
Pa3BEépHYTHIN OTBET CTyAEHTA NOKEH MPEJICTABIATH COOON CBA3HOE, JTOTHUYECKU
MOCJIe0OBaTEILHOE COOOIIEHNE Ha 3aJaHHYI0 TeMy, I0Ka3bIBaTh €ro YMCHHUE
MIPUMEHATH ONPEACICHUS.

B pe3ynvmame ycmnozo onpoca 3nanus, o0yuanouie2ocs oueHuearmcs no

caedyrouien wKane:

3 6anna, CTaBUTCS, €CIIM 00YYAIONTUICS:

1) mOJHO M3/araeT U3ydeHHBIA MaTepua, 1aéT MPaBUIbHOE ONPEACICHHOES
ANEKTPOXUMHUYECKUX IMOHSITHUH;

2) oOHapy>KMBaeT MOHMMaHHUE MaTepHaja, MOXXeT 000CHOBATh CBOU
CYXXJICHUS, TPUMEHUTD 3HAHUSI Ha TIPAKTUKE, TPUBECTU HEOOXOIUMBIC
MIPUMEpPHI HE TOJIBKO MO YYEOHUKY, HO U CAMOCTOSITEIIEHO
COCTaBJICHHEIE;
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3) wu3naraet Marepual MOCIeI0BATEIbHO U MPABUIBHO C TOYKH 3PCHUS
HOPM JIUTEPATYPHOTO SI3bIKA.
2 panna, CTaBUTCA, €CIU O0YUYAIOIIMIICS Ta€T OTBET, YIOBIETBOPSAIOIINI TEM
xKe TpebOBaHUAM, UTO U I Oasa «1», Ho Jomyckaet 1-2 ommnbku, KOTOphIe caM
e UCTIpaBJsieT, U 1-2 HeqouéTa B MOCIEeI0BATEIbHOCTH U S36IKOBOM O(OPMIICHUH
U3JIaraeMoro.
1 6ann, craButcs, eciu o0ydaroluiicss OOHApyKUBAeT 3HAHUE U TTIOHUMaHNe
OCHOBHBIX IIOJIO)KEHUH JAaHHOU TEMBI, HO:
1) w3naraeT MaTepHai HENOJHO U JIOMyCKaeT HETOYHOCTH B ONPE/ICIICHUH
MMOHSTHH;

2) HE yMeeT IOCTaTOYHO TITyOOKO U JI0Ka3aTelbHO 000CHOBATH CBOH
CY’KJI€HUS U IIPUBECTU CBOU IIPUMEPHI;

3) wu3Naraet Marepual HermocCJaeI0BAaTEILHO U JJOMYCKAeT OIUOKH B
SA3BIKOBOM O(DOPMIIEHHH U3J1araeMoro.

0 6annoe, craBuTCs, €Cau 00yUalOIIMIICS 0OHAPYKUBAET HE3HAHUE OOJIbIIICH
YaCTU COOTBETCTBYIOILETO pa3jiesia U3y4aeMoro Marepuasa, TI0MyCcKaeT OIMOKH B
dhopMyIHpOBKE.

bamel «3», «2», «1» MOTYT CTaBUThCA HE TOJIBKO 3a €AUHOBPEMEHHBIN
OTBET, HO U 33 PACCPEIOTOYEHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, IaHHBIX
CTYJICHTOM Ha MPOTSHKEHUU 3aHATHS.

Ouenounvie mamepuaivl 013 PyOeHcHO20 KOHMPOTA.

Pyb6eorcuwiti  xommpons ~ OoCylllecTBIsieTcs 1o Oojiee WM MEHee
CaMOCTOSITENIbHBIM pazfiejlaM — Yy4eOHbIM MOJYJIAM Kypca W TPOBOJUTCA TIO
OKOHYAaHUM W3Y4YEHHUs MaTephajia MOMIYJs B 3apaHee YCTAaHOBJICHHOE BpEMs.
PyOexHbIi KOHTPOJb MPOBOJUTCS C II€JIbIO ONpEACNeHUs] KauecTBa YCBOCHMS
MaTepuana y4eOHOTrO MOy B IeloM. B TeueHWe cemecTtpa NpPOBOAWUTCS mpu
MAaKux KOHMpPOJbHbIX MEPONPUAMUS NO 2PAPUKY.

B kauectBe (hopM pyOEKHOTO KOHTPOJISI MOKHO UCIIONB30BaTh TECTUPOBAHNE
(MMCbMEHHOE WM KOMIIBIOTEPHOE), MTPOBEJCHUE KOJUTOKBUYMAa WJIM KOHTPOJBHBIX
paboT. BeinonHsemble padOThl JOHKHBI XPAHUTHCA Ha Kadeape TeYEHUH Yy4eOHOro
rofa M Mo TpeOOBaHUIO MPENOCTABIAThCA B YTpaBlieHHEe KOHTPOJsS kKadectBa. Ha
pyOeXHbIE KOHTPOJIbHBIE MEpPONPUATHS PEKOMEHIYETCS BBIHOCHUTH  BECh
MPOrpaMMHBINA MaTepHa (BCE pa3ieiibl) MO JUCIUILTHHE.

IIpuMepHBbIe BONPOCHI A/l KOJUIOKBHYMA

1. Dkoyoruyeckue Kpu3MucChl, 0eCTBUS, KaTacTpodsl (IpuMEpHI).
['mo6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.
3. Konmenmuus ycToi4uBOro pa3BuTHs OOIIECTBA — OCHOBHOE HANPABJICHHE B

no

petieHnn ria00anbHbIX SKOJOTUYECKUX TPOOIIEM.

4. Yto mpoUCXOIUT ¢ XMMUYECKMMHU BEIIECTBAMH B DKOJIOIMUYECKUX CHCTEMax?
Kak oueHuBaeTcsi NPUOPUTETHOCTh BO3ACHCTBUS XUMHMUYECKHX BELIECTB B
pa3IUYHBIX IPUPOJHBIX Cperax?
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ITpenensHo-pomyctumble  koHueHtpauuu  (IIJIK) Bpennbsix  Bemiects,
MaKCHUMAJIbHO-pa3oBble, cpeanecyrounsle 3HaueHus [1JIK, opueHTHpOBOYHO

0e3omnacHble ypoBHU Bo3aeicTBus (OBYB).

MeTonpl X YCTpaHEHHS B 00JIaCTH UCTIOIh30BaHMUS.

OCHOBHBIE HAMPABJICHUS B CO3/IaHUU BHICOKMX TEXHOJOTHUH.
HanoTtexHomorum.

MaJtooTx0o1HBIE U O€30TXOJHBIC TEXHOJIOTHH.

[Tom3emMHOE 3aXOpPOHEHHE OTXOIOB.

Kakune MeTamibl OTHOCST K TSHKETBIM?

[ToueMy O4eHb CTPOTO CEIyeT KOHTPOIUPOBATH UX COJEpKaHUE?
CBUHEI ¥ €T0 COCTUHEHN S, TOKCUKOJIOTUYIECKAST XapaKTePUCTHKA.
Kanmuii 1 ero coeAMHEHMS, TOKCUKOJIOTMYECKasi XapaKTepUCTHKA.
MBIIIBSIK ¥ €r0 COeTMHEHUSI, TOKCUKOJIOTUYECKAasi XapaKTePUCTHKA.
PtyTh 1 €€ coequHEeHUs, TOKCUKOJIOTHYECKasl XapaKTEPUCTHUKA.
O30H U €r0 COeTUHEHUS, TOKCUKOJIOTHYECKAs XapaKTePUCTHKA.

ATMOCDEPA

Atmocdepa. E€ cocras.

doTocuHTES.

Cwmor u goroxummuueckuii cmor. [Ipuunnbsl oOpazoBaHus.

KpyroBopor OuoreHHsix 31eMeHTOB B Ouocdepe. UWx poib
(GyHKIMOHUPOBaHUU OHOC(hEpHI.

XVUMUYECKHUE 3arpsA3HUTETN aTMOC(EPBI.

[TapHukoBbIit 3hPEKT.

[TpuHLIMI AEMCTBYS MBUICYIABINBAOIINX AIIAPaTOB.

["a3o0ouncTHBIC anmnapaTsl (MexaHUYEeCcKHe, TUJIpaBINYECKUE
(bunbTpaloHHbIe). YeM OHU OTIMYaIOTCS?

Knaccuduxanus abCOpOIMOHHBIX METOJOB OYMCTKU Ta3oB. Ha uém oHu

OCHOBAHbI?
CyTb afICOPOITMOHHBIX METOJIOB OUYMCTKH Ta30B.
OcHoOBHBIE TUTIBI A0COPOCHTOB.

MeTonbl KOHTPOJISI ¥ TIPUOOPHI I U3MEPEHUS] KOHIICHTPAIlUU MPUMECE B

aTMocdepe.
Knaccuduxkaiuys BeIOpocoB B aTMOCGhepy MO COCTaBY.

I'MAPOCPEPA

OO01mmast xapakTepucTHKa THAPOCHEPHI.

KauecTBO uThEBOM BOBI: MUHEpAIH3auus, pH.
XKéctkocTh BOJBI (BpEMEHHAs, TOCTOsIHHAS, 001I1as).
KauectBo nutheBoii Boabl: XIIK, BIIK, okucnseMocTs.



© oo N O

11.

12.

13.

14.

15.

16.

17,

18.

19.

20.

21,
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MeTtozpb! orpeiesieHus BpEMEHHOM )KECTKOCTHU BOJIBI.

CraHuun 00€3xKene3uBaHus BOJIbI.

MexaHu3m CaMOOYHILEHUS BOJBI.

Mertopbl onpeneneHus o0el U MOCTOSTHHON KECTKOCTH BOJIBI.

OT 4Yero 3aBHUCHUT 3JIEKTPONPOBOJHOCTH BOJbI? MOXKET JIM OHA PaBHATHCS
HYJII0?

Kakas Boma cumtaerca xéctkoil? I[loueMy OHa He pekOMeHayercs ISt
OTOILUICHHS U CTUPKU?

OurncTka BOABI METOIOM (DUITLTPOBAHUS M OTCTAWBAHMS.

OuucTtka BOAbI METOJIOM JUCTUIUISIIIUU.

OCHOBHBIE HAMPABJICHUS B CO3IaHUU BBICOKUX TEXHOJIOTHH.

Hanumure ypaBHEHUS peakUUU PEarecHTHOIO METOJA OUYMCTKU CTOYHBIX BOJ
oT TokcugHoro xpoma(VI).

[Touemy 00pa0oTka NPOMBINIIEHHBIX ©  OBITOBBIX CTOYHBIX  BOJI
OCYILIECTBIISIETCS PA3/I€IbHO?

[ToueMy TpPOMBINUIEHHBIE CTOYHBIE BOJBI MOTYT HE pa3pylIaTbCs
OMOJOTMYECKUM ITyTEM?

HazoBute HanboJsiee BCTpeyaromuyecs 3arpsi3HeHUs TPOMBIIIJIEHHBIX CTOUHBIX
BOJL.

B 4éM OCHOBHOE NPEUMMYILECTBO HEUTPAIM3AUUU LIECITOYHBIX CTOYHBIX BOJ
yriekucabiM ra3oM? [IpuBeanTe ypaBHEHUS peakUi.

Kaxkue nonsl, Haxosmuecs B crounoit Boze: Fe3*, Ni?*, OH~, Ca?*, ClI~ moxHo
HEWUTPAIU30BaTh YTIEKUCIBIM razom? [IpuBennre ypaBHEHUS PEAKIIUI.

Kakue peareHThl MOKHO MCIOB30BATH JJIs1 HEUTPpATU3alliU KACIIBIX CTOYHBIX
Boa? [IpuBenuTe ypaBHEHUS PEAKIIUM.

Kakue peareHTbl MOXXHO WCIIOJB30BAaTh Ui HEUTpadu3alMy IIEJIOYHBIX
cTouHbIX BoA? IIpuBennuTe ypaBHEHUS PEAKIUN.

JIUTOCPEPA

MunepanbHble y100peHHUs.

OCHOBHBIEC 3arps3HUTENN 3€MEJIbHBIX PECYPCOB: OTXOJIbI NMPOU3BOACTBA U
TBEPIBIE OTXO/IBI.

TexHOmorusl MPUMEHECHUSI XUMUYECKUX CPEACTB 3aIINUThI PACTEHUM.
IlecTurmasl.

Paguonykinubl.

[IyTn ysry4meHus: UCHOJIb30BAHUS U OXPAHbI 36MEJIbHBIX PECYPCOB.

Kpumepuu qbop.uupoeauuﬂ OUEHOK NO KOHMPOJIbHbIM MOYKAM (KOHmPOﬂbele

Padomul; KO0Keuym)

(6 6ayoB) - cTaBUTCS 3a PabOTY, BHIIIOJIHEHHYIO MOJTHOCTHIO 0€3 OMMOOK U



HEJIOYETOB;  OOydvarouuiicss  JEMOHCTPUPYET  3HAHUE  TEOPETHUYECKOro |
MPaKTUYECKOTO MaTepuaja o TeMe nmpakTudeckoin padbotsl, pemeHo 100% 3agay;

(5 6amt0oB) — cTaBUTCS 3a PabOTY, BRIMOIHESHHYIO ITOJTHOCTBIO, HO IPH HAJTHIHMH
B Hell He Ooyiee OHOW HETpyOOW OMMOKM W OJHOTO HEJo4veTa, He Oosee Tpex
HegoueToB.  OOyuyaromuiics  JEMOHCTPUPYET  3HAHUE  TEOPETUYECKOTO U
MPAKTHYECKOTO  MaTepuajia 1o TeMe [MPaKTHYeCKOHM paboThl, JOIMycKas
HE3HAYUTEIbHbIC HETOUHOCTH MPH PEILICHUH 3a]1a4, perieHo 70% 3anay;

(4 6aa) — cTaBUTCA 32 pabOTY, €CITU MAaruCTpP NPABUIIBHO BHITIOJIHIII HE MEHEE
2/3 Bceit paboThI WK AOITYCTHII HE 00Jiee OJTHOM rpy0oii OIMOKH U JIBYX HEJIOUYETOB,
He OoJiee oHOM TpyOOH M OHOM HerpyOol ommoOku, He Oojiee TpeX HerpyobIX
olMOO0K, oJfHOM HerpyOoil. OOyuaronuiics 3aTpyIHSETCS ¢ MPABHILHOW OICHKOU
MPEIOKEHHOM 3a/1a4u, 1a€T HEMOJIHBINA OTBET, pelieHo 55% 3amay

(MeHee 4 0ayuIOB) — CTAaBUTCA 3a PadOTY, €CIIM YUCIO OIIMOOK M HEI0YETOB
MIPEBBICUIIO HOPMY JIJIsl OLIEHKH 3 WJIM MPaBUJILHO BBITIOTHEHO MeHee 2/3 Bceil paOoThl.
OOyyaromuiicst 1aeT HEBEPHYIO OLIEHKY CUTYallnu, peieHo MmeHee 50 % 3amad.

CamocrosiTesibHast paboTa
CamocrosiTesibHast pad0Ta CTyJCHTOB HAIlPaBJICHA HA U3YYCHUE

TEOPETUYECKUX OCHOB METO/Ia, €r0 anmnapaTypHOIro UCTIOJHEHUS U BO3MOKHOCTEH.

VYpoBeHb OCBOCHMS MaTepualia ImpoBepsieTcsi co0ece1oBaHUEM MPU MOATOTOBKE K

BBITIOJIHEHUIO JIA0OPaTOPHON PabOThI U MUCHbMEHHBIM OTYETOM (IIPOTOKOJIOM) O
BBITIOJIHEHHOM padoTe. TeKkyuit KOHTPOJIb IPOBOJUTCS B (DOpME DK3aMEHa.
Bonpocsl 1j1s1 CaMOKOHTPOJIS
Hanoxumus — XUMHSI HACTOSILETO.

XUMUYECKUM CUHTES.
Metoabl U3y4eHusl U UCCIIETOBAHMS BEILIECTB U MAaTEPUAJIOB
Ponp poccuiickux y4eHbIX B pa3BUTHH COBPEMEHHON XUMHUUYECKON HAYKH.

ok wWwhE

I'no6anbubie mpobiembl XX Beka (pOCT HApOAOHACENEHUS, YXYAIICHUE
AKOJIOTUYECKON 00CTaHOBKH, HEXBATKA MPOJAOBOIBCTBHUSA, KPU3HC B
DHEPIeTUKE M JIp.).

Kepamuka B mpoIuiom, HacTosIEM U OyayIIEM.

[lepcrieKTHBBI UCTIOIB30BAHUSI OMOTOILIIUB

Teopernyeckas U NpUKIAAHAS JIEKTPOXUMHUSI.

© 0N

Bo3moxnoctu Metona SIM-penakcanuu npyu U3y4eHUU SIBICHUN
accoIMaly C y4aCTHEM MULEII KaK HAHOPa3MEPHbBIX OOBEKTOB.
10. Xwumwuueckas dHEpreTvka.

11. ®Pu3uKo-XUMHs BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM.

12.  Xumudeckasi aHaJTUTHKA U TUATHOCTHKA.

13. HampaBneHHBII CHHTE3 OPTaHUYECKUX BEIICCTB.

14. TIpoOmaeMbl XUMHYECKOW IKOJIOTUH.

15. Xwumwus HOBBIX (QYHKIIMOHATHHBIX MAaTEPHUAIIOB.



Ouenounvie mamepuaivl 011 HPOMENCYMOUHOU ammecmauyuu. [lenvio
NPOMEIICYMOUYHBbIX ammecmayuli 10 IUCLUUIUIMHE SBISETCSA OLEHKAa KadecTBa
OCBOCHMSI TUCIIUTITNHBI 00YJaIOIIAMHUCS.

[IpomexyTouHast  artecTanus  NOpeJHA3HaYeHa I  OOBEKTUBHOTO
MOATBEPAKACHUS W OIEHUBAHUS JOCTUTHYTBHIX pE3yJbTaTOB OOYUYEHHS TMOCTe
3aBEpUICHUSI W3YYCHUs] TUCHMIUIMHBL. OCyIIEeCTBISIETCS B KOHIIE CEMECTpa U
MpEACTaBIsACT COOOW MTOTOBYIO OIEHKY 3HAHUU MO AUCIUIUIMHE «MeTtoabl
MCCIIEOBAHUS DJIEKTPOXUMHUYECKUX PEAKIINI» B BUJIE€ IPOBEICHUS DK3aMEHA.

[IpoMexxyTouHass aTTECTAaldsl MOYKET MPOBOAUTHCS B YCTHOW, MUCHbMEHHOU
dbopme, u B popMme TectupoBanus. Ha mpoMexyTOUHYyIO aTTECTAI[UI0 OTBOJAUTCS JI0
30 6aos.

INPUMEPBI BOITPOCOB, BBIHOCUMbIX HA 3K3AMEH
OcHOBHBIE TPOOJIEMBI XUMHUH.
Metobl U3y4eHHUs U UCCIIEIOBAaHU BEIIECTB U MAaTEPUAIIOB
Xumudeckasi CTpyKTypa U QyHKIIHS.
Hanoxumust — Xxumus HaCTOSILETO.
XUMHAYECKUN CUHTES.
YraepoaHele HAHOMATEPHAIIBI.
VYpaBieHne XUMUYECKUMU ITPOLECCAMMU.
CoBpeMeHHbIe TPOOJIeMbl XUMHUH KU3HU.
XUMHUYECKOE MaTEpUAIIOBEICHUE.
Karanu3 B HedTenepepaboTKe.
Kepamuka B mponuioM, HaCTOSIIIIEM U OyayIIEM.
PU3NKO-XUMUS HEOPTaHUYECKUX U OPTaHUYECKUX CUCTEM U MaTEpUAJIOB.
XUMHUYECKAS] TEXHOJIOTHUSL.
Teopernueckas U MpUKIATHAS JICKTPOXUMHUSL.
XUMHUYECKAs] IHEPTETUKA.
DU3UKO-XUMUS BEICOKOMOJIEKYJISIPHBIX COEUHECHUMH.
XUMHYECKAs] aHAJIMTUKA U TUAarHOCTHUKA.
HamnpaBneHHbIl CUHTE3 OPraHUYECKHUX BEIIECTB.
[TpoOnemMbl XUMHUYECKON HKOJIOTUH.
Xumust HOBbIX (DYHKITMOHATBHBIX MAaTEPHUAJIOB.

Kpumepuu ghopmuposanus ouenok no npomedxcymounon ammecmayuu:

«omauuno» (91 Oamn) — moaydaroT OOydaromecs, KOTOpbIe CBOOOJIHO
OpPUECHTHUPYIOTCS B Marepuaje U OTBeHaroT 0e3 3arpyaHeHuil. OOyuaromnuiics
CIOCOOEH K BBITIOJIHEHUIO CIIOKHBIX 33JJaHUi, OCTAaHOBKE 1I€JIei U BhIOOpE IMyTel
ux peanuzainuu. PaboTa BRIMOJIHEHA MOJTHOCTHIO 03 omuook, pemeno 100% 3anay;

«xopouwtoy (81 6aIOB) — MOMYYarOT 00YYAIONIUECS, KOTOPbIE OTHOCUTEIBLHO
MOJIHO OPUEHTUPYIOTCS B MaTepuayie, OTBEYAIOT 0e3 3aTpyJHECHH, JOMyCKaroT
HE3HAYUTEIbHOE KOJMYECTBO OMMOOK. O0yuaronuiicsi cnocoO0eH K BBIIOIHEHHIO
CJIOKHBIX 3aJaHuil. PaboTa BBIMONIHEHA IIOJHOCTHIO, HO UMEIOTCS HE 0oJiee OQHOU
HEerpy0Ooii ommOKN ¥ OJHOTO HeJoYeTa, He OoJiee Tpex HejaoueToB. JomyckaroTcs



HE3HAUUTEIbHbIE HETOYHOCTHU IPH PeIlIeHUH 3a1ay, peteHo 70% 3anay;

«yooenemeopumenvhoy (51 6amI0B) — MOIYUAOT 00YUAIONIUECS, Y KOTOPBIX
HEJIOCTATOYHO BBICOK YPOBEHb BJajJieHUs MaTepuaioMm. B mpoiecce oTBeTa Ha
PK3aMEHE JIOMYCKAIOTCS OMMOKM W 3aTPyIHCHUS TPH H3JIOKCHUH Marepuaa.
OOyuaromuiics TpaBUILHO BHITIOJHUAI HE MeHee 2/3 Bcel paOOoThl WIIH AOITYCTHIT HE
OoJree ogHOM rpyOOH OIIMOKH U IBYX HEA0UYETOB, HE 00Jjiee OJTHOM Ipy0oii M OTHOM
HerpyOoil ommOKu, He OoJiee TpeX HEerpyobIX OIMMUOOK, OIHOW HErpyOoil.
OOyuaroiuiics 3aTpyIHAETCS C MPABUIILHOM OLEHKOW MPeJIJIOKEHHOM 3a/1a4uu, 1aeT
HETOJIHBIM OTBET, penieHo 55% 3amnady;

«Heyooesemeopumenvroy (10 36 0amIoB) — MOJydYarOT OOydaroIuecs,
KOTOpbIE JIOMYCKAIOT 3HAuYMUTeNbHblEe OMmUOKH. OOydyaroumiics HMEeT JHIIb
HAYaJIbHYIO CTENEeHb OpUEHTAluu B Marepuaine. B paboTe uucino ommbok u
HEJI0OUETOB MPEBBICUIIO HOPMY JIJIsI OLICHKHU 3 WJIH MPABUIILHO BBIITOJHEHO MeHee 2/3
Bceil paboThl. OOyUaronuiics JaeT HEBEPHYIO OIIEHKY CUTYyallud, PEIICHO MEHee
50% 3anmay.

Memoouueckue mamepuavl, onpeoenaroujue npouedypsl OYeHUGAHUA 3HAHUIL,
YMeHUll, Ha8blK08 u (U1u) onvima 0eamenbHoOCmu

MakcumanbHas cymma (100 OGamioB), HaOupaeMasi CTYJIEHTOM IO
JTVCHUIUIMHE BKJIFOYAET ABE COCTABIISIONIHUE:

— nepsas cocmasiAlowas — OIEHKa PEryJIipHOCTH, CBOEBPEMEHHOCTH H
KaueCTBa BBITIOJIHEHUS CTYJICHTOM Y4eOHOU paOOThl IO M3YUYEHUIO AUCIUILUIUHGI B
TEYEHUE TIEPUOJIa U3YUEHUS TUCIUTUIMHBI (CEeMecTpa, WM HECKOJIIBKUX CEMECTPOB)
(cymma — He Oosiee 70 6anmioB). baibl, xapakTepu3yolue yCcrneBaeMoCTb CTy/IeHTa
M0 TUCIUIUIMHE, HAOMPAFOTCS UM B TEUCHHE BCETO MIEpHoIa 00YUCHUS 32 H3yUCHHE
OTJICTBLHBIX TEM U BBITIOJHEHUE OT/ICTBHBIX BUIOB Pa0OOT.

— @mopas cocmaegnAwas — OLEHKa 3HaHWl CTyJEeHTa MO pe3yJbTaTaMm
IPOMEKYTOUHOM aTTectauuu (He 6osee 30 6aoB).

Llenvto npomesrrcymounsvix ammecmayuii 0 TUCUUIIIINHE SIBJISETCSA OLIEHKA
KaueCcTBa OCBOCHUS JUCITUTUIMHBI 00yYIaIOITUMUCH.

Kpumepuu oyenku kauecmea 0c60eHus OUCUYUNIUHDL

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTUYECKOE COAECPKAHUE
Kypca OCBOCHO MOJIHOCTBIO, 0€3 MpoOesioB, HE0OXOIUMbIE MTPAKTUYECKUE HABBIKH
paboTBl C OCBOCHHBIM MaTepuajoM CcGOpPMHpPOBaHBL. Bce mpeaycMoTpeHHBIC
porpamMMoi 00y4YeHUsT yueOHbIC 3a/IaHUS BBITIOJIHCHBI, KAYECTBO MX BBITTOJTHCHHSI
OLICHEHO YHWCJIOM OayioB, ONM3KMM K MakcUMalbHOMY. Ha 3K3aMeHe CTyleHT
JEMOHCTPHUPYET TIIYOOKHE 3HAHUS TMPEIYCMOTPEHHOI'O MPOrpaMMOM MaTrepuana,
yMEET 4YEeTKO, JAKOHWYHO W JIOTHYECKH IIOCJEJOBATCIbBHO OTBEYaTh Ha
MTOCTABJICHHBIC BOIIPOCHI.

Ouenka «xopouio» — om 81 00 90 6ann0e — TEOPETUUECKOE COACPIKAHUE
Kypca OCBOEHO, HEOOXOJMMBIC MPAKTUYECKUE HABBIKU PabOTHI cHOpMUPOBAHBI,
BHITIOJIHCHHBIE YYeOHBIC 3aJaHusl COJEp)KAaT He3HauyuTenbHble omuoku. Ha
9K3aMEHE CTYJIEHT JEMOHCTPUPYET TBEPAO€ 3HAHHS OCHOBHOTO (MPOrPaMMHOIO)
MaTepHuaia, yMeeT 4eTKO, TPaMOTHO, 0€3 CyIIeCTBEHHBIX HETOUHOCTEH OTBEUaTh Ha



MOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — TeopeTUIECKOE
COJIep>KaHKME Kypca OCBOCHO HE MOJTHOCTBIO, HEOOXOIUMBIE MMPAKTUYECKUE HABBIKU
paboThl CPOpMUPOBAHBI YACTUYHO, BHITIOJHEHHBIEC Y4YeOHBIC 3aJlaHUS COACpPIKAT
rpyOsie ommOku. Ha sk3aMeHe CTyIeHT JeMOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOTO
Martepuala, OTBEThl COAEPKAT HETOYHOCTH, CI1a00 apryMEHTUPOBAHBI, HapyIlIeHa
NOCJIEIOBATENBHOCTD U3JI0KEHUS MaTepralla

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6annoe — TeopeTHIECKOE
coJiep>KaHue Kypca HE OCBOEHO, HEOOXOUMBbIE MPAKTUYECKHE HABBIKM Pa0OTHI HE
chOpMHpPOBaHbI, BHITIOJIHEHHbIE Y4YeOHbIE 3aJaHusl COJAEp)KaT rpyObie OMIMOKH,
JOTIOJTHUTENbHAST CAMOCTOSITeNIbHAsI paboTa HaJl MaTepraioM Kypca He TIPUBECT K
CYILIECTBEHHOMY TIOBBIILICHUIO KAa4yeCTBa BBIMOJHEHUA Yy4eOHbIX 3amaHuil. Ha
HK3aMEHE CTYAEHT JEMOHCTPUPYET HE3HAHUE 3HAYUTEIHHON YaCTU MPOrPAMMHOTO
Marepualia, CYIIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIMPOCH], HEYMEHUE
OPUEHTUPOBATLCA B MaTepHUase, HE3HAHUE OCHOBHBIX MOHSITUHN AUCIUTIIIAHEI.

Tunosbie 3ananus, odecneunBaromme GopmupoBanre komneteHuii YK-4,

VYK-4.1, YK-4.2, YK-4.3 npencrapieHsl B Tadnuiie 7.

Tabauuya 7. Pe3ynibmamol 0c60eHus yueOHOoll OUCYUNIUHDL, NOONeHcauiue

nposepke

Bunx onenouynoro

BbIPa0OTKY €AMHOMN

criocobaMu  0000IIEHNS,

OcnoeHble nokazamenu | MaTepuana,

Pe3ynvmamot 00yuenus
OUEeHKU 00eCIIeYNBaOIIHE
(komnemenyuu)
pe3ynabmamog 00yuenusa | GopMupoBaHue
KOMIIETCHIUU

- YCcTaHaBIMBaEeT U 3narb: CuHre3 u YcTHBIN 01Tpoc
pa3BUBacT MPUMEHEHUE B TUIIOBBIC TECTOBBIC
npodecCuOHANIbHbBIC HAHOCTPYKTYPHBIX 3a1aHus
KOHTAKTHI B TEXHOJIOT Ui, TUIIOBBIC OIEHOYHBIC
COOTBETCTBHH C YMerb: TPOBOJUTH | MAaTEpUAIIBI K SK3aAMEHY
MOTPEOHOCTIIMU HCCIIEIOBAHUS B
COBMECTHOM MPOMBIILICHHBIX
JEATEIIbHOCTH, BKIIIOYAs | YCIOBUSX;
oOMeH nHpopmaren u Baaners:

(YK-4.2);

CTpaTeruu aHaJln3a W BOCIPHUITHSA
B3aumoneiicteus (YK- | undopmarum

4.1)

- Cocrasinser, 3HaTh! -

IIEPEBOJIUT U NPUHLIUIIAAIBHBIE Y CTHBIN OnpocC
PEIAKTUPYET PA3JIUYHBIC | OCHOBBI, BO3MOKHOCTH U TUMOBBIE TECTOBBIE
aKaJ€MHUYECKHUE TEKCThl | OTPAaHUYECHUS 3aaHus
(pedepatsl, 3cce, MIPUMEHEHUS TUMOBBIE OICHOYHBIC
0030pBI, CTaThU U T.JI.) | DIIEKTPOXHUMHYECKUX MAaTePHUaJbl K SK3aMEHY




METOJIOB  HCCIIEIOBaHMUS
XAMHUYECKHX 00BCKTOB;
YMern: - IpPOBOIUTH
KOMIUJIEKCHBIN aHAIN3
MOJTy4aeMbIX MPOJYKTOB,
uccienoBanne  (PU3MKO-
XUMUYECKUX
3aKOHOMEPHOCTEN u
KOHTPOJIMPOBATh
MIPOTEKAHUE TMPOLIECCOB
Ha CEpUUHOM U CJIO0KHOM
HAay4YHOM 000PY/I0BAaHUU;
Biaagers: -
TEOPETUYECKUMU
OCHOBaMHU u
MPAKTUYECKUMU
HaBbIKAMH  PabOTBl Ha
CEpUUHOM H  CII0KHOM
Hay4YHOM 000pY/IOBaHUH .

- [Ipencrasnser
pe3yJIbTaThl
aKaJIeMUYECKOU U
npodeccCuOHaIbHON
JEATEeIIbHOCTH Ha
Pa3JIMYHBIX MYOJUYHBIX
MEpOTPUSTHUSIX,
BKJTFOYAs
MEXKTyHApOIHbIE,
BbIOMpas Hauboee
noaxosAmuii popmat
(YK-4.3)

3HAaTh. -HOBBIC
HaIpaBJICHUS
COBPEMEHHOU XUMHH,
O0COOCHHOCTH
3¢ HEeKTUBHOTO
MIPOBEICHUSI Hay4HO-
HUCCJIEIOBATEILCKON

paboThl, CHOCOOBI  UX
MPUMEHEHUS C  TCIBIO
ONITUMH3AITAN
AKCIIEPUMEHTAILHO-
HCCJIEIOBATEILCKON
mpoliiecca Ha XUMUYECKUX
MPEANPUATUSIX;

YMmers! -
000CHOBBIBATh
aKTyaJIbHOCTh u
aHAJTN3UPOBATh
CTpaTeTHYCeCKUEe 3aJ]a4M B
cthepe XUMHUYECKOTO
MIPOU3BOJICTBA;

Baaners: -
HaBBIKAMH  OTIPEICIICHUS
MPAKTUYECKON
3HAYMMOCTH M30paHHOMN

Y CTHBIN OnpocC
TUIIOBBIE TECTOBBIE
3a7JaHUS
TUIOBBIE OLICHOYHBIE
MaTepHUalbl K SK3aMEHY




TCMBI HAay4YHOI'O
HCCICAOBAaHUA

MeTozmquKne YKa3aHuda OJjast oﬁyqamumxcsl 10 OCBOCHMIO JUCIHNUIIJIMHbI

Buj yueOHbIx
3aHATUU

OpFaHI/ISaHI/I}I ACATCIbHOCTH CTYJACHTA

Jlexknus

Hanucanme KOHCHEKTa JEKIMW: KpaTKO, CXEMaTU4HO,
MOCJIeI0BaTEIbHO (PUKCUPOBATh OCHOBHBIE TMOJIOKEHUS,
BBIBO/IbI, (DOPMYITMPOBKU, 000OIIEHNS; TOMEUaTh BaKHBIC
MBICJIH, BBIAEIATH KIFOUEBBIE CIIOBA, TEpMUHBIL. [IpoBepka
TEPMUHOB, TIOHSATHM C TIOMOILIBKD  SHIMKIIONEINH,
CJIOBApEM, CITIPABOYHHUKOB C BBIMMCHIBAHUEM TOJIKOBAHUU
B TeTpajb. O003HAYUTh BOIMPOCHI, TEPMHUHBI, MaTepUall,
KOTOPBIN BBI3BIBAET TPYJHOCTH, IOMETUTH U TOMBITATHCS
HANTH OTBET B PEKOMEHIyeMOoW JmTeparype. Ecim
CaMOCTOSITEJIbHO HE yJaeTcsl pa3o0parhCcsi B Marepuale,
HEe0OXoauMo  cOopMyIMpOBaTH BONPOC H  3a1aTh
MPEIo/IaBaTeNi0 Ha KOHCYJIbTAllMU, Ha MPAKTUYECKOM
3aHSATHU.

[IpakTrueckue
3aHATHUSA

[IpopaboTka paboueit mporpaMmbl AUCIHUIUIUHBI, yIETss
oco0oe BHUMaHUE IeJIsIM M 3ajadyaM, CTPYKType u
COJICP>KaHUIO JTUCIUTUIAHBL. KoncnektupoBanue
HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIMHA, MOATOTOBKA
OTBETOB K  KOHTPOJIbHBIM  BOINpOCaM, MOPOCMOTP
PEKOMEHIyeMOM TuTepaTyphl, paboTa ¢ TEKCTOM (yKa3aTh
TEKCT W3 UCTOYHUKA U Jp.), NPOCIYIIMBAHUE ayJIUO- U
BHJICO3AMMUCEN MO 3aJaHHOW TEME, PEIIEHHWE PaCUETHO-
rpaguuecKux 3aJaHui, perieHuil 3a1a4 1Mo alropuTMy U

Ap.

Iloaroroska k
AK3aMEHY

[Ipu IIOJArOTOBKE K DK3aMEHY HE00X0AMMO
OPUEHTHUPOBATHCS Ha KOHCITEKTBI JIEKIIUH,
PEKOMEHYEMYIO JINTEPATYPY U 1P

7. YueOHO-MeTOANYEeCKOe o0ecTeYeHre JTUCIUILITUHBI
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1. Byyauenko A.JI. Ycnexu xumuu // 1987, 57. — C. 1593-1609.
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HUDXU um. JI.A. KapnoBa. — Mocksa, 2002. — C. 351. - T. 2.

3. JIeBoB A.JI. Xumnueckue ncTOYHUKH ToKa // CopocoBckuii 00pa3oBa-
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4. Cunopog JI.H. T"a3oBsie kinactepsl u gpysepensl // CopocoBckuil oOpa-
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9. AunpueBckuii P.A. ITonydeHue U cBOMCTBA HAHOKPUCTALIUYECKUX TY-
roriaBkux coearuennii // Yenexu xumud. 1994. 63. Bemr. 5. — C. 431- 448.
10. UBanoBckuit A.. Heyrnepoaabie HAHOTPYOKH: CHHTE3 U MOJCIMPOBa-
Hue // Ycenexu xumun. 2002. 71. Ne3. — C. 203-224,

10. KymxoB X.b. CoBpemennsie npobiembl xumuu. Kypc nexuwmii // YueOGHoe
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1. DnekTpoxXuMHsl paCIUIaBICHHBIX coJied [DJeKTpoHHBIM pecypc]: yuyeOHo-

Metoaudeckoe rmocooue/ FO.I1. 3alikoB [u ap.].— DIAEKTPOH. TEKCTOBBIC JaHHbBIC.—
ExarepunOypr: Ypansckuii denepansubiii yausepcutet, ObC ACB, 2014.— 88
c.— Pexwum noctyna: http://www.iprbookshop.ru/68317.html.— DBC «IPRbooks»

2. KOHTpOJII)HBIG 3aJaHudA U TCCThI II0O KYPCY «TCOpCTI/I‘IGCKaﬂ QJICKTPOXUMMU

[DNeKTpOHHBIN pecypc]: MeToauyYeckue ykKazaHus/ — IJIEKTPOH. TEKCTOBBIC
JaHHbIC.— Kazaus: Kazanckuit HalMOHAaJIbLHBIN HUCCIICIOBATEILCKUHN
TexHoJornueckuit  ynuBepcurer, 2015.— 44 c.— Pexum jgocryna:

http://www.iprbookshop.ru/63690.html.— DBC «IPRbooks»

JlomosHUTEILHASA
1. A. H. ®pymkun, B. C. baroukuii, 3. A. Uodde, b. H. Kabanos. Kuneruka

AIEKTPOHBIX MPOLECCOB. - M., m3a-s8o MI'Y, 1952.

2. llaramoB A. SI. BBeaeHue B DICKTPOXMMHUYECKYIO TEPMOIMHAMHKY. - M.:
Briciias mkona, 1984. - 215 c.

3. JI. . Autponos. Teopetuueckas anekTpoxumus. - M.: Boicimas mkoina, 1975.

a. U. Kopsita, T. JIBopkak, B. boraukosa. Dnekrpoxumus. - M.: Mup, 1977.

4. OcHOBBI COBPEMEHHOT0 2JieKTpoxumuieckoro ananmsa / I'.K. byauukos, B.H.
Maiictpenko, M.P. Bscenes.-M.: bunowm JI3, 2003.- 592c.

NPogheccuoHaIbHbIE NOUCKOBLE CUCHEMBbL:
5. CmpaBounas npaBoBast cuctema «[ apant». URL: http://www.garant.ru.



http://www.garant.ru/

6. CnpaBounas npaBoBas cuctema «Koncynprantllmroc». URL: http://www.
consultant.ru

7. IonnorekcToBas 0a3a ganHbIx ScienceDirect: URL: http://www.
sciencedirect.com.

HNHuTepHeT-pecypcsnl

Buptyanbnsie npubopsl (virtual instruments) - KOMIIBIOTEPHBIC POTPAMMEBI,
UCTHIONHSIONINE, C TOMOIIBI0O KOMIIbIOTEpA W OTHOCHUTEIFHO HECIOKHOTO

obopynoBaHusl (aHAIOrO-IMAPOBBIX M IU(PPOAHATIOTOBBIX Tpeodpa3oBaTeseH,

JATYNKOB W WCIIOJHUTEIBHBIX YCTPOUCTB), (YHKIHMH PA3THYHBIX MPUOOPOB.

BupryanbHble TpruOOpbl HCHOIB3YIOT KAK JJIs1 3aMEHbI OOBIYHBIX TPHUOOPOB, TaK U
JUISL pealii3allii YHUKAIbHBIX U3MEPEHUH, ISl KOTOPBIX HET OOBIYHBIX IPHUOOPOB.
Bupryanbasle npuOOpel B (U3MKO-XMMHYECKOM 3KCHEPUMEHTE MOKHO

HalTH Ha caiite: http://pdeis.at.tut.by/

bazvi oannwix

JI71st caMOCTOSITeNIbHOM, UHIMBU Ty aIbHOU pabOThl, MOATOTOBKU MPOEKTHBIX U
UCCJIEIOBATENLCKUX pabOT TO TMEeAarormueckord MpPaKTHKE PEKOMEHyeTCs
HCIIOJIB30BATh AJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY (pecypchl HHPOPMAIIMOHHOTO
nentpa ®I'bBOY BO KBI'Y obecneunBaromuii 10CTyN K Py MEXKTyHApOIHBIX
U3JIaTeILCTB U 0a3 JaHHBIX:

1. SciVerse Scopus(http://www.scopus.com)

2. OBC IPR BOOKS (http://iprbookshop.ru/)

3. OBC «KouncyabsTanT crygenta» (http://www.studentlibrary.ru)

4. Web of Science (WQOS) (http://webofknowledge.com).

8. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHune TUCIUMINHBI.
HNHTEepakTUBHBIN KJacC, OCHAIIICHHBIN 000PY/I0BaHUEM: CTCHIaMH,

MH()OPMAITMOHHO-U3MEPUTEIILHBIMU CUCTEMaMH, SJIEKTPOHHBIMU CPEJICTBAMU
oOy4eHUs U KOHTPOJISl 3HAHUMN CTYIEHTOB.

KomneroTepHslii knacc.

Meroanueckuii KaOUHET.

JlabopaTopusi BEICOKOTEMIIEPATYPHOU IICKTPOXUMUMU.

No | HammeHoBaHue [lepeyenr 00OpymOBaHHS W TEXHUYECKHUX
000pYJIOBaHHBIX  yUYEOHBIX | CPEACTB OOyUCHUS

n/n .
KaOWHETOB, JIa00paTOpHid

1. | JlekunoHHBIE ayAUTOPUU Ne203, 211, 322; nnrepakTuBHAs A0CKa, 3
KOMILJIEKTA BUJI€O-TIPE3EHTAIMOHHOTO
o0opyaoBaHus ( MPOEKTOP, SKpaH, HOYTOYK)



http://pdeis.at.tut.by/adcdac.htm
http://pdeis.at.tut.by/actuator.htm
http://pdeis.at.tut.by/
http://www.scopus.com/
http://iprbookshop.ru/
http://www.studentlibrary.ru/
http://webofknowledge.com/

2. | KommbroTepHbIe Ki1acchl KommbroTeproe obopymoBanue ¢
MPOTPaMMHBIM 00€CTICUCHUEM JIJIs
MPOBEACHUS TECTOB MPU KOHTPOJIE TEKYIEH

yYCIIEBACMOCTH.
3. | JIaboparopuu [IpakTrueckre pabOTBHI  BBIIOJHSIOTCA €
212, 217 HUCIOJIb30BAHUEM COBPEMEHHOTO

71a60paTOPHOTO 0OOPYAOBAHUSA:
[Torenuumocrar/ransBanoctar PAR 2273
DnekTpoxumuueckuii  komiuieke  Autolab
PGSTAT 30

ITorenunocratr/ransBanocrar Elektroflex 473
yIpaBJIieHUE KOTOPHIMH BO3MOYKHO TOJIBKO C
HCIIOJIb30BaHUEM COOTBETCTBYIOIIHX
KOMIIBIOTEpHBIX Tporpamm: Autolab. PAR-
Ametek. Elektroflex.

[Ipy mnpoBeneHUMM 3aHATUN JIEKIIMOHHOTO THIIA, CEMHHAPCKUX 3aHATHUM
UCITOJIB3YHOTCA:

JIUYEH3UOHHOE NPOCPAMMHOe 0becneyeHue:

— TIIpomykter Microsoft (Desktop EducationALNG LicSaPk OLVS
Academic Edition Enterprise) moamucka (Open Value Subscription);

— AHTHBUpYCcHOE porpammuoe obecrnieuenre Kaspersky Endpoint Security
Cranmapraenii Russian Edition;

— AltLinux (AasT O6pa3oBanue 8);

Cc80000HO pacnpocmpansemvle npocPammbl.

— Academic MarthCAD License - wmareMaTHYecKOoe MPOTPAMMHOE
oOecrieyeHue, KOTOPOE TMO3BOJISIET BBINOJHATh, AHAJIU3UPOBATh BaXKHEHIIME
WH)XKCHEPHBIC PacueThl U OOMEHUBATHCS MU,

- WinZip aiiga Windows - mporpamm ajisi cxaTHsl M pacliakOBKU
Gbaiinos;

— Adobe Reader g Windows — nporpamma juist urenusi PDF (daiinos;

- Far Manager - koHcoibHBIH (haliJIOBBI MEHEKED JJ1s1 OTNIEPallMOHHBIX
cucreM cemerictBa Microsoft Windows.

JInst CTyAEHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbSI CO3JIaHbI
CIELUAJIbHBIC YCIIOBUS JUIsl TOJydYeHHs oOpa3zoBaHus. B 1ensx mocTymHOCTH
MOJyYeHUs]  BbICIIEro oOpa3oBaHHMs MO  0OOpa3oBaTEIbHBIM  MPOrpaMmam
WHBAIMJAMU W JIMIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH  3JI0POBBS
YHUBEpPCUTETOM oOecrieunBaercs: 1. AJbTEepHATHBHOM Bepcuel O(UIIMATBEHOTO
caiita B cetu «uTteprer» mna cnaboBumsmux; 2. IlpucyTcTBHe accucTeHTa,
OKa3bIBAIOIIETO 00yYaIOMEMyCsi HEOOXOAUMYTO MTOMOIIIb; 3.J[J1s1 MHBAIHMIOB | JIHII
C OTPaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBBSI IO CIyXy — JYyOJMpPOBaHUE BCIYX
CIIpaBOYHON WH(OpPMAIMK O paclUCaHWUd Y4YEOHBIX 3aHATHH; OOeCIeUYeHHE
HAJUISKANTUMU 3BYKOBBIMH CPEACTBAMHU BOCTIpOM3BeAcHUS wHpopmanmu; 4. J[s




UHBAIMAOB W JIUI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/0POBBS, HMEIOIIUX
HApyIICHUs  OMOPHO-IBUTaTEJILHOTO  ammapara, CO3JaHbl  MaTepHalbHO-
TEXHUYECKUE YCIOBUS OOECHEUYMBAIOIINE BO3MOXXHOCTh OECTPEnsITCTBEHHOTO
JocTyna 00y4yarouxcs B ydeOHble MOMEIICHHS, 00bEKTY MUTAHUS, TyaJlIeTHBIE U
JIpyrue TIOMEIIEHUS YHUBEpPCUTETa, a Takke MpeObIBaHUS B yKa3aHHBIX
MOMEIIEHUSIX (HAaJU4Khe PACHIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH M APYTUX
MPUCHIOCOOJICHH ).
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