MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu
(penepanbHOE TOCYJAPCTBEHHOE OIOIKETHOE 00Pa30BATEIBHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«Kypranckuii rocyapcTBEHHBI YHUBEPCUTET
(KT'Y)

Kadenpa «duznyeckas u npukiiagHas XUMHUS»

YTBEPX]/IAIO:
[IpopexTop o o6pazoBaTeIbHOM
1 MEXIYHAPOJAHOUN AEATEIHbHOCTH

/Kupcankun A.A./
« _» 2026 1.

Pabouas nporpamma yueOHON JUCHUILIUHBI
BBenenue B XuMHIo
0o0pa3oBaTeabHON MPOrpaMMBbI
BBICIIIETO0 00pa30BaHUs — IPOrpaMMBbI CIICHUAIUTETA
04.05.01 ®ynnameHTanbHas ¥ MPUKIIATHAS] XUMUS
HanpasienHocTs (mpoduiib): AHATATHYECKAS XUMUS
®dopma 00ydeHus1 ouHas

Kypran 2026



Pabouas mporpamMma yueOHOH NUCHUIUIMHBI «BBeIeHNEe B XUMHIO» COCTaBIIEHA B COOTBETCTBHH
¢ y4eOHBIMH TUTAHAMH TIO0 TIporpaMMe crenuanutera «ODyHaamMeHTanpHas | MPUKIaIHAS XUMUS
(aHaIMUTHYECKAs] XUMHUS )», YTBEP)KIASHHBIMU: JUIsl OYHOU popMbI oOydeHust 26.06.2026;

PabGouast mporpamma ydeOHON JUCHUIUIMHBI oOj00peHa Ha 3acelaHuu Kadeapbl
Ousnueckoii n npukinagHon xumun 04.06.2026, npotokoun 3acenanus kadenpsr OIIX No 7

[IporpamMmmy cocTaBui
JloueHT, KaHJ. XHUM. HAyK Kamaes /I.H.

CortacoBaHo:

3aBenyrommii kadenpoit GullX
JloueHT, KaHa. XUM. HAyK Mocransirnna JI.B.

Criermanuct o y4yeOHO-MeTOMUECKOi paboTe
Y4eOHO-MEeTOANYECKOTO OTAEIA Kazauxkosa I'.B.

HavansHuk ynpasneHus
00pa30BaTeNbHON JAESITeIbHOCTH I'puropenxo 1.B.



1. OBBEM JUCHHUILJINHBI:
Bcero: 2 3a4eTHBIX € AMHUITBI TPYIOEMKOCTH (72 akaIeMHUYECKHUX Yaca)

Bupa yueOHoii padboThl Ha scio Cemectp
AUCHHILUTAHY 1
AyIuTOpHbBIE 3aHATHSI (BCETO
JacoB), 48 48
B TOM 4YHCJIe:
Jlexuun 16 16
JIaGoparopHbie paboThI 32 32

HpaKTI/I‘leCKI/Ie 3aHATUA - —

CamocrosiTesibHas padora (Bcero
4acoB), 24 24
B TOM 4HcJIe:

Kypcogas pabora — —

KypcoBoii npoekt - -

Pacuetno-rpaduueckue paboThl - -

Hayuno-nccienoBarensckas pabora — —

[loaroroBka k 3aueTy 18 18
Jlpyrue BUIbI CAMOCTOSITEIILHOM PabOTHI 6 6
Buj npomexyTO4UHOI aTTecTalu 3a4er 3a4er

OO01masi Tpy10eMKOCTh THCHMIJIMHBI U
TPYAOEMKOCTh 10 CeMeCTPaM B Yacax:

72 72




2. MECTO JUCIUAIIJINHbI
B CTPYKTYPE OFPA30OBATEJBbHOM IIPOT'PAMMBI

— Jucuunnuna «BBegeHuMe B XUMHIO» OTHOCUTCS K ONoky 1, BapuaTHUBHOW dYacTu
dbopMupyeMoil ydacTHUKaMH 00pa30BaATEIbHBIX OTHOIICHHH.

— OcBoenue oOydaromuMucs AUCUMILIUHBI «Heopranudeckass XUMHUsS» ONUpAaeTCs Ha
3HAHWS, YMEHUS W HaBBIKU, NPUOOPETCHHBIE B pE3yabTaTe H3YYCHHS 0a30BBIX YYEOHBIX
JTUCIUILIMH 0011e00pa30BaTeNbHON CpEeTHEN IKOJIbL;

— 3HaHMs, YMEHUS U HABBIKM, MOJYYCHHBIC MPU OCBOCHMM JUCLUHUILIMHBI «BBenenue B
XUMUIO», SIBISIOTCS 0a30BBIMU U HEOOXOAMMBI JJIi U3YYEHHs BCEX MOCIEIYIOMIMX TUCIUILINH
po¢eCCHOHATBLHOTO IMKIIA, a TAKKE AUCUUIUINH €CTECTBEHHOHAYYHOTO [IUKJIA.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

[lenpto oOcBoeHMs OUCUUIUIMHBI «BBeneHue B XUMHIO» SBIsSeTCs (OPMUPOBAHUE
npoECCHOHATPHOTO  MHPOBO33PEHHsSI, YCTOMYMBOTO HWHTEpeca K BBIOpaHHOW cdepe
po(heCCHOHALHOM  JEATCIIbHOCTH, METOJOJIOTUM ¥ TPEACTaBICHUA O MPaKTUYCCKOU
3HAYMMOCTH 3HAHWW U YMECHHUU, MOJYUYECHHBIX B XOJ€ MOJTOTOBKH CIECIIMATHCTa-XUMHUKA.

3amayamMu OCBOCHUS TUCIUIUINHEI « BBeleHUEe B XUMUI0» SIBISIOTCS:

— @opMupOBaHHE OCHOBHBIX TIOHATHH B o00jactu mpodeccuorpaduu; HU3yueHHUE
HOPMATHUBHBIX TOKYMEHTOB IOATOTOBKHU CIICIIUAIUCTOB IO CHEIHATbHOCTH «DyHIaMeHTaIbHAS
W IIpUKJIaaHas XUMHUS),

— 3Hanune HCTOPHUHU XHMMHHU, KaK YaCTH XUMHU M YaCTH HCTOPHUU KYJIbTYPbI;, OBJIAACHUC
TEOPETUYCCKUMUA OCHOBaMHU TPATUIIMOHHBIX M HOBBIX pa3leiiOB XHMHUH C LEIBI0 PEIICHHS
poQeCCHOHANIBHBIX 33714,

— q)OpMI/IpOBaHI/Ie Ha4YaJIbHBIX HABBIKOB IIPOBCACHHA HAYYHOI'O HCCICAOBAHHA 110
c(hOpMyIMPOBAHHON TEMATUKE ISl MOTYYECHHUS HOBBIX HAYYHBIX U MPUKIAIHBIX PE3yIbTATOB.

Komnerenuuu ¢popmupyemMbie B pe3yabTaTe OCBOCHHUS TUCIUTIIUHBI:

— CnocoOHOCTh OCYIIECTBISATh KPUTUUYECKUM aHaIu3 MPOOJEMHBIX CHUTYyallil Ha OCHOBE
CHCTEMHOTO TI0/IX0/1a, BBIpabaThiBaTh cTpaTeruto aevctuii (YK-1);

— CriocoOGHOCTh ONpEeAENsATh U PEANTU30BbIBATH IPUOPUTETH COOCTBEHHOM NEATEILHOCTH U
CHOCOOBI €€ COBEPIICHCTBOBAHMSI HA OCHOBE CAMOOILICHKH M 00pa30BaHUs B TEUEHHE BCEH KU3HU
(YK-6);

— CnocoOHOCTh OmpenensTh crocoObl, METO/BI M CPEACTBA PEIICHUS] TEXHOJOTHYECKUX
3ampau (ITK-3).

B pe3ynbrare 0cBO€HMS TUCHUITIIMHBI 00 YyJarOIHNACS JOJHKEH:

— 3HaTh: TEOPETUYECKUE OCHOBBI TPAJAUIIMOHHBIX U HOBBIX Pa3AeNiOB XMMHUHU JUISl PEIlIeHUs
npo¢eCCHOHATIBHBIX 33/1a4, OCHOBHBIE 3Talbl Pa3BUTHUS M 3aKOHOMEPHOCTU Pa3BUTHS XUMHM Kak
HAyKH, MPUHIIUITEL 1 00JIACTH MCTIONB30BaHks 0a30BbIX 3HaHMi Xumun (Uit YK-1);

— VYMerb: aOCTPakTHO MBICIUTh, IPOBOAWTH AHAIN3 W CHHTE3 IMpoOJieM, ONpeAeisaTb H
aHAJIM3UPOBAThH NMPOOJIEMBI, IIJIAHUPOBATh CTPATETHIO UX PELICHMS, OJy4yaTh HOBbIE HAyYHbIE U
npuKiaaabie pe3ynbratsl (st YK-6);

— Brnagers coBpeMeHHBIMH WHGOPMAIMOHHBIMU TEXHOJOTHSIMH MpPHU TUIAHUPOBAHUU
UCCIICIOBAaHMM, TMOJNyYeHMH M O00pabOTKe pe3ylbTaTOB HAaYYHBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHEHHH, PEACTABICHUN U Tiepeiade HayuyHoi unpopmarun (s [TK-3).

WHaukaTopel M JECKPUIITOPHl YAaCTH COOTBETCTBYIOLIEH KOMIIETEHIMH, (POPMHpPYEMOW B
nporecce M3ydyeHHMs JUCLMIUIMHBI «BBeneHHe B XUMMIO», OLEHHBAIOTCA IPU IOMOIIU
OLICHOYHBIX CPENICTB.



HnaHpreMHe PE3YIbTAThI OGy‘IGHI/ISI Io AUCHUIIIINHEC «BBCIIGHI/IC B XUMHUIO», WHIAUKATOPLI

noctmwkerus komrnerenuud YK-1, YK-6, I1K-3, nmepedeHn olleHOYHBIX CPEACTB.

Ne | Kon HaumenoBanue Kon [Lnanupyembie Haunmenosanue
/1 HHAWKATOpa HHAWKATOpa IIAaHUPYEMOTI'O | pE3YJIbTaThbl OLCHOYHbIX
JOCTUIKCHUSA JOCTUIKCHUS pe3yiibTara OGyLICHI/ISI CpCACTB
KOMIIECTCHIIUHU | KOMIICTCHIIUHN O6yLICHI/I$I
1. 3HaTh: 3HaHUE OCHOBHBIE pe3yIBTATHI
TEOPETHYECKUE STAIbl Pa3BUTHS U 3aIUTHI
OCHOBBI 3aKOHOMEPHOCTH J1a00paTOPHBIX
TPaTUIMOHHBIX U Pa3BUTHSI XMMHU KaK | paboT
W-Lyis HOBBIX Pa3JICJIOB 3 (UT-1yxcq) HAYKH, TPUHIIHITEL 1
XMMHUH [T PCILICHHUST obnacTu
poheCCHOHATHHBIX HCTOJIb30BAHUS
3a7a4, 0a30BEIX 3HAHUMN
XUMUH
2. NA-2yx YMeTh 00BSICHUTD Y (MO-2yk.1) YMeHne OOBSICHUTH | pe3yJbTaThI
MPUHIHUIIBI U 00JIaCTH MPUHIUIBI ¥ 00JaCTH | 3aIlUThI
HCTIOhb30BaAHHUS HCTIOTb30BaHHUS 11ab0pPaTOPHBIX
0a30BbIX 3HAHUH 0a30BBIX 3HaHUH | paboT
XUMUH XHMUH,
BbIpabaThIBATh
CTpaTeruio AecTBUN
3. N-3yxa Bragere mpuemamu | B (UJI-3yk.1) Brnanenue npuémamu | pe3yiabTaThl
Ui KPUTHYECKOTO KPUTUYICCKOTO 3aIUTHI
aHanM3a NpoOJIEMHBIX aHajM3a 1ab0paTOPHBIX
CUTyaIlMii Ha OCHOBE POOJIEMHBIX paboT
CHUCTEMHOTI'0 TIOAX0/1a CUTyallMii Ha OCHOBE
CHCTEMHOTI'0 MMOJIX0/1a
4, N-1yxe 3uate  mpuoputethl | 3 (MJ-1lyk.s) 3HaHWE TPUOPUTETOB | PE3YIBTATHI
npodeccHoHaIbLHON podeCcCHOHATBLHON 3aIUTHI
JIeSTeIbHOCTH u JIeSTEIbHOCTH u | 1abopaTopHBIX
CrocoOBI ee croco0oB ee | pabot
COBEPIICHCTBOBAHHUSI. COBEPIIIEHCTBOBAHHSI
Ha OCHOBE
00pa3oBaHUA B
TEUEHHE BCEH JKU3HU
5. N-2yk.s Ymers  abcrpaktHO | Y (M-2yi.g) YMeHue omnpeneisaTh | pe3yabTaThl
MBICJIUTh, MPOBOIUTH u AHAJIM3UPOBATh | 3aIUTHI
aHaM3 W CHHTE3 poOIeMBl, ab0paTOPHBIX
pooeM TJIAHUPOBATH pabor
CTpaTEerHio ux
pellicHHs, MOJydYaTh
HOBBIC HAYYHBIC W
MIPUKJIIATHBIC
pe3yIbTATHI
6. UI-3yks Bnaners HauanbabiMu | B (M/1-3yk.g) Bnanenue pe3ynbTaThl
HaBBIKAMU TSt HAYaJIbHBIMH 3aIUTHI
MIPOBEACHUS HABBIKAMU Ui | 1a0OpaTOPHBIX
Hay4HOTO TIPOBEICHUS pabor
HCCIICIOBAHUS 1o HAY4IHOT'O
c(hopMyIMPOBAHHON HCCIICIOBAHUS 1o
TEMAaTUKe chopMynHpOBaHHOH
TEMaTHKE
7. W-1nxs Buate  Meronsl W | 3 (M-1pxk.3) 3HaHWEe METOJOB U | PE3yJbTaThl
CpeACTBa  pelIeHHUs CpenCTB peLICHUsI | 3allUThI
TEXHOJIOTUIECKUX TEXHOJIOTHYECKUX 1a00paTOPHBIX
3amau 3amad paboT




UI-21k3 VYmers  aberpaktHO | Y (U-2pk.3) YMmeHue aOCTpPaKTHO | pe3ybTaTh
MBICJIHT, TPOBOAWTH MBICTINTh, TIPOBOIUTH | 3aIUTHI
aHAIM3 W CHUHTE3 aHaM3 ®  CHHTE3 | JaOOpaTOPHBIX
pobeM mpobem pabot

WI-3mk.3 Baaners B (UO-31k.3) Bnanenue pe3yIBTATHI
COBpPEMEHHBIMU COBPEMEHHBIMU 3aIIUTHI
HHPOPMATNOHHBIMHA WHPOPMAIMOHHEIMH | TaOOpPaTOPHBIX
TEXHOJIOTHUSIMH ~ TIPH TEXHOJIOTHSMH  TIpH | paboT
IUTAHUPOBAHHUU IUTAHUPOBAHUH
HCCJIEIOBaHUIM, HCCIIEOBAaHUM,

MOy YCHUU u MOJTyYCHUN u
obpaboTtke obpabotke
pe3yIbTaToOB pe3yIbTaToB




4. COAEPXAHME JUCIHHUIIJINHBI
4.1. Y4yeOHO-TeMATHYECKMII IJIaH

udp KonndectBo yacoB 1o Bugam
e | rouss Harveronaiie passen, Tevs e e | TaGoparap
HWHBbI JUCTUIIIT AUCIIUIITHHBL HCKHI/II/I C€CKHe HBIC
HHBI 3aHATHUAL paboTsI
[Tpodeccuorpaduueckuii aHaJM3
T.1 po¢eCCHOHAIBHON JEATEINHHOCTH 1 o o
HopmaruBHas 6a3a ydeOHOTO mporiecca
T2 MOJITOTOBKU CHEIHATUCTOB 1o 5 B 3
PyGex cnenuaibHOCTH «DyHJaMEHTallbHAs U
1 MPUKJIAIHAS XUMHUSD)
OcHoBHbBIE 3Tanbl B UCTOPUU Pa3BUTHUSA
T3 XUMHUHU 2 a a
Bricmiee xumudeckoe oOpazoBaHue B
T.4 | Poccuu n 3a py6exom 3 - -
3aKOHOMEPHOCTH u TEHJICHIINH
T5 pa3BUTHUA COBpPEMEHHOM XUMHUH 4 B 16
PyGex Hayunble nOCTHMXKEHUS POCCHMCKHX U
2 3apyOeKHBIX XUMHKOB
T6 CoBpeMeHHbIE METOJIbI UCCIIEJOBAHUS B 4 B 16
XUMHUH
BCEI'O: 16 — 32

4.2. Conep:xaHue JJeKIIUOHHBIX 3aHATHI

Tema 1. Ilpodeccuorpapuyecknii aHamu3 NpopeccuoHaIbHON NeTeTbHOCTH

Tunst  mpodeccuit, mnpodeccuoHandbHasi  OPUTOJHOCTb,  NpodopHeHTauus U
npodeccuoHanbHbIl 0T00p. IIpodeccruonanbHOe CTaHOBIIEHHE JIMYHOCTH. MeCTO XMMMKa B
coBpeMeHHOM wmupe. CrenuanbHOCTh «PyHIaMEHTalbHAas M TNpUKIAJAHAs XUMHUS». Bunuel
npodecCHOHATBLHOMN 1eATETbHOCTH.

Tema 2. HopmaruBnHas 0a3za ydeOHOro Impolecca MOATOTOBKU CIIEHUAIUCTOB IO
cnenuanbHocTH «DyHaaMeHTanbHas U NPUKIIAAHAS XUMUS)

I'ocynapcTBeHHble  00pa3oBaTelbHbIE CTAaHAAPTHl  BBICIIETO  NPOQECCHOHATHHOTO
obpazoBanusi. DefepanbHBId  TOCYJApPCTBEHHBIN 00pa30BaTENbHBIA CTAHIAPT  BBICIIETO
npoeCCHOHATBHOTO 00pa30BaHUsl TPETHETrO0 IOKOJEHHsI 110 HAalpaBJIEHUIO TOJATOTOBKU
«DyHaMeHTalbHasl M MPUKIAAHAs XUMUsS» (creuuanuct), rpynmna HampasieHuit (YI'H):
«EctectBennbie Haykn». Komnerenuuu obydatomierocs, GopMupyemble B pe3yabTaTe OCBOSHUS
JUCIUIUIMH. Y4eOHbIN TulaH, Tpaduk ydeOHOro mpoiiecca, pabourne MporpaMMbl, paclucaHue
y4eOHBIX 3aHATHHA.

Tema 3. OcHOBHBIE 3Talbl B UICTOPUH Pa3BUTHS XUMHUU

[Ipenmer, 3aaun U 3HaYEHHE MUCTOPUU XUMHUHU B (POPMUPOBAHUU CHEUAINCTA-XUMHKA.
XUMHYECKHWE 3HAHUS B JPEBHOCTH, alxuMmuyeckuii mnepuon. Ilepmon oObeauHeHUs.
KonnuectBennbie 3akonbl: pyoex XVIII —XIX BexoB. Xumusi Bo BTopoit mosoBune XIX Beka:



MEePUOANYECKas CUCTEMA JJIEMEHTOB, CTPYKTypHasi Xxumus, (puzmueckas xumus. CoBpeMeHHas
xuMus (Hagasio XX BeKa — CerOIHSIIIIHEE BPEeMs ).

Tema 4. Briciiee xumMndeckoe oopazoBanue B Poccun u 3a pyoesxxom

XuMHUSI B PYCCKUX YHHUBEPCHUTETaX. YHUBEPCHUTETCKOE XHMMHYECKoe oOpa3oBaHUE B
cUCTEeME BBICIIEH IIKOJIbI (MCTOPUYECKOE pa3BUTHE). XUMHUYECKOE U XMMHUKO-TEXHOJIOTHYECKOE
oOpa3oBanue B coBpeMeHHOW Poccuu. Bricmiee xummuueckoe oOpa3zoBaHue 3a pyOexoM.
CoBpeMeHHOE COCTOSHUE BBICILIET0 XMMHUYECKOro 00pa30BaHUS M TUIBI IPOrPaMM MOATOTOBKU
xuMUKOB B Poccum um 3a pyGexxom. Mcropusi co3manusi Kypranckoro rocyaapCTBEHHOTO
yYHUBEpcUTETa, (PaKkynbTeTa €CTeCTBEHHbIX HaykK, Kadenpbl «DPuU3M4YecKOH U NpUKIaJHON
xumun». OCHOBHBIC HAay4YHBIC HampaBieHUs HA Kadeape «DPU3NUECKON U MPHUKIATHON XUMUN
®I'bOY BIIO «Kypranckuii rocy1apCTBEHHbIH YHUBEPCUTET.

Tema 5. 3akoHOMEpHOCTM M TEHICHLMU DPAa3BUTHUS COBpeMEHHON xumuu Hayunble
JOCTHKEHUS] POCCUICKHUX U 3apyO€KHBIX XUMHUKOB

Wuterpanbubie U auddepeHnnanbHple MPoLecchl B XUMUM IPU HAKOIUIEHUMM 3HAHWM.
CrpaTernyeckue HampaBlIEHUsT COBPEMEHHOM XuMHH. IIpuopureTHble HampaBieHHs] Pa3BUTHUS
XUMHUHM U KpUTHUYeCKHEe TexHosoruu B Poccun. HoBble mpornecchl. YIpaBleHHEe XUMHUYECKUMU
nporieccamu. HoBbple myTH peaknwii. AKTyajdbHbIE NpPOOJIEMBI HEOPraHHMYECKOW XUMHH.
XHMMHYECKOE MATEPUAIOBEACHHUE. DKOJOTMYecKass XMMHsA. AKTyaJbHbIE 3aJaud XUMHYECKOU
texHojoruu. Ilepepaborka yrieBogoponoB. TenneHuuu pasButus HedrenepepaboTku. Poib
IPUPOHOIO raza B COBpEMEHHOM 3Heprobanance. I1yTu xumuueckoil nepepaboTKu IPUPOTHOTO
raza. IIpo0Gnembl karanusa. AKTyalbHBIE BOIPOCHI OnoTexHONornu. CoBpeMeHHasi aHATUTHKA.
[ToBbIlIEHNE YYBCTBUTENBHOCTH, TOYHOCTH, CEJIEKTUBHOCTH M JKCIPECCHOCTH XHMHUYECKOTO
aHain3a. XUMHUYECKUN aHAJIW3 B HKOJIOIMYECKOM MOHUTOPUHIE, B MEIULUHE U (apMaluu.
TenneHuun pa3BuTHs opraHuuecko xumuu. CunHre3 u  OuocuHTe3. CeleKTUBHBIN
OpraHn4yeckuii cuHTe3. KoMnbroTepHblld CUHTE3. MoneKynsapHbld Au3aiiH. PaninonansHeI qpar-
qu3aiiH.  CTpyKTypHO-OPMEHTHPOBAHHBIM Jau3aiH. JlM3allH XMMHMUYECKHX IPOAYKTOB U
MaTepuajoB C 3aJaHHBIMH CBOMCTBaMU ((DYHKIMOHATIBbHO-OPUEHTUPOBAHHBIN  AM3aiiH).
KonnyectBeHHOE cooTHOLIeHHE CTpYKTypa-cBOoMCTBO(QSAR). VmpaBnenue XuMHUYECKHMMHU
npoueccamu. OpraHudeckas XMMHsI U XUMHUecKoe MarepuanoBeneHue. CynpamoniexyispHas
xumus. HaHomarepuasibl 1 HAaHOTEXHOJIOTUU. 1lepCneKTUBBI NCIIOIB30BAHNS HAHOTEXHOJIOTHM.
VYriiepoHble HAHOCTPYKTYpPbI. TOHKHE TUIEHKH.

Tema 6. CoBpeMeHHBIE METOIBI HCCIIEIOBAHUS B XUMUHU

ABToMaTH3alys aHannza. MexaHu3auus ¥ aBToMaTH3aius jgabopatopuid. JluckperHsle
aHayM3aTopbl. MexanusupoBaHHas oOpaboTka npod. «be3peakTuBHBIN» aHanu3. HenpepriBHbIE
aHanu3atopsl. HenpepblBHBIN NpOTOYHBIM  aHamu3  [IpOTOYHO-MHKEKLIMOHHBIM  aHAIU3.
LlenTpudyxuble aHamu3aTopbl. OJIeMEHTHble aHanu3atopbl. JlaboparopHble pOOOTHI.
ABTOMaTU3UPOBAHHBIM KOHTPOJIb IPOU3BOJCTBEHHBIX IPOLECCOB. XHMHUYECKHE CEHCOPBI.
[TorenumomeTpuueckue  ceHcoppl. CEHCOpbl HAa  OCHOBE  TBEPABIX  DJIEKTPOJIMTOB.
["a3ouyBCcTBUTEIbHBIE CEHCOPHI. bHoKkaTamuTHueckue MeMOpaHHBIE ceHcopbl. CeHcopbl Ha
OCHOBE TIOJIEBBIX TPAH3UCTOPOB. AMmepoMeTpudeckne ceHcopsl. KoHaykromerpuueckune
ceHcopbl.  OmnrTuueckue  ceHcopbl.  Tepmuueckue — (KaJOPUMETPHUUECKUE)  CEHCOPBI.
['paBuMeTpuueckre CeHCOpbl. AHaIU3 OOBEKTOB OKpYXKAlolled cpenbl. DKCIpPecCHbIE TecT-
METO/ABI OIpeneNeHust 3arpsi3HeHuid in  siti. OmnpeneneHue HMHIMBUIYAJIbHBIX BEIIECTB.
OmnpeneneHne CyMMapHbIX W TPYNIOBBIX NapameTpoB. 3ydeHume NpOCTPaHCTBEHHOIO U
XUMUYECKOTO  pacupeneiieHus  BemecTB.  lMcciaenoBaHue  MENKOAMCIEPCHBIX — CUCTEM.
JvcTaHumoHHbIA  aHaM3. AHaIu3 MaTepuagoB. MeTonbl paclnpeneNuTeIbHOrO aHajln3a
MaTepHajoB (Ja3epHBI MHKPOCKOI, BJIEKTPOHHO-IYYEBOW 30HJ, HOHHBIA 30HJA, METOJbI
JJIEKTPOHHON CHEKTPOCKOIUHU IOBEPXHOCTH: (POTOIIEKTPOHHASI CHEKTPOCKOIUS, IEKTPOHHAS
CIIEKTPOCKOMHUS sl XuMuueckoro ananuza (JCXA), oxe-371eKTpOHHAs CTIEKTPOCKOIIHS).
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AHanu3 O01000BEKTOB, 00BEKTOB (bapMarieBTUUECKOH, MHUKPOOHOIOTUYECKOH,
IIPOMBILIJICHHOCTEN, MEIULMHCKON AMAarHOCTUKU. (DEepMEHTATUBHBIE M MMMYHOXHMHUYECKHE
MeToabl aHanu3a. @epMeHThl B aHAIMTHYECKOW Xxumun. KnHeTnka (pepMeHTaTHBHBIX PEaKIIHid.
Onpenenenue cyOctpaToB. PamuonMmyHHBIA aHanu3. lcronp3oBaHHE 3IEKTPOXMMHYECKUX
METOZIOB B  aHAIM3€ PA3IUYHBIX OHMOOOBEKTOB. MeTonbl  AHAIUTHYECKOW  XHUMHH.
Ceepxkputnueckas ¢uarongHas xpomarorpadus. ONTOBOJIOKOHHbIE XMMHUYECKHE CEHCOPbl U
ounocencopsl. TBepnodaznas cnekrpockonust IMP u apyrue mMeroapl aHanm3a. XEeMOMETPHKA.
ABTOMaTH3a1Us aHAJIN3A.

4.4. JlabopaTropHble 3aHATHS

udp
azJzena. Tpynoem
pasneia, HaumenoBanue pazzgeina, TeMbl pyxa
TEMBI HamMmenoBanue u conepxanne 1adopaTopHBIX padoT KOCTb,
IUCHUTIIINHBI
ITACITHIL] qachl
HWHBbI
3aKOHOMEPHOCTHU 1 | OCHOBHBIE METObI UCCIICOBAHUS B 4
TeHACHIIUU Pa3BUTHSL | HEOPraHUYECKON XUMUHU
T5 COBPEMEHHOM xumMun | OCHOBHBIE METObI UCCIICAOBAHUS B 4
) Hayunslie JOCTIDKEHHS | OpraHNMYeCKON XUMHU
POCCHICKMX U 3apyOeKHBbIX | IHHOBAIlMOHHOE PA3BUTUE aHAIIUTUYECKOTO 4
XHMMHKOB KOHTPOJIS MPUPOJTHBIX U TEXHOTCHHBIX
PK.1 Py6exHbIil KOHTpOIb 1 4
ABTOMAaTH3aIIUs aHAIU3a 4
XUMHYECKHE CEHCOPBI 4
T.6 Mertonas! aHanu3a 0M00OBEKTOB, 00 BLEKTOB
(hapmalleBTHUECKOI, MUKPOOHOIOTHYECKOH, 4
MIPOMBIIIIIEHHOCTEH, METUIIMHCKON
JIMarHOCTUKHU
PK2 Py0exHblil KOHTPOIb 2 (MUKPOIIPOEKT) 4
BCEI'O: 32

5. METOAUYECKHUE YKA3ZAHUSA JJ5 OBYYAIOIIIUXCSA
1O OCBOEHHMIO JTUCIUITJIMHbI

JucnunnuHa «BBenenue B XuMuio» mpenojaercs odOydarommmces B 1 cemectpe. Kypc
npu3BaH copMupoBaTh MHTEpEC K MPOQPECCHH, PACHIMPHUTH MPEACTaBICHUS O COBPEMEHHOM
COCTOSTHUM XUMHUYECKOW HAyKH M UCTOPUYECKOM PA3BUTUU XHUMHUH.

JucuunimHa «BBeaeHne B XUMUIO » IPENOAAETCS B TEUEHUE OJJTHOTO cemecTpa. Popmoi
MIPOBEJCHUS 3aHATHH SABISAIOTCA JEKUUMU M JabopaTopHbIX paboThl. B mpouecce uzyueHus
JTUCLUIUIMHBI Y CTYJIEHTOB JIOJKHBI C(OPMHUPOBATHCS YCTOWUYMBBIE MIPEACTaBICHUS O Podeccuu
XUMHKA, TOHUMaHHE CYIIHOCTH U COLMAIbHON 3HAUMMOCTH NMPO(eccuu, OCHOBHBIX MEPCIEKTUB
U po0JieM, ONpPEeNSIONINX KOHKPETHYIO 00J1acTh eI TeIbHOCTH.

[Ipy wu3ydyeHUM JUCUUIUIMHBI MCHOJB3YIOTCS TPAJUIUOHHBIE W WHHOBAIIMOHHBIE
TEXHOJIOTUM: WHTEPAKTHUBHAS JIEKLIMS, TEXHOJOTHUS NPEIMETHO-OPHEHTUPOBAHHOTO OO0yuYeHUs,
JeKUUsA-Ipe3eHTalus, JiabopaTopHas uccienoBaTelbckas pabota W jApyrue. AKTHBHO
UCTIOJIB3YIOTCS] MYJIbTUMEIUIHHBIE CPEICTBA O0YUCHHUSI.

B npouecce utenus nekuuii oO0ydaromuecs: 3HaKOMATCS ¢ 3TallaMU MCTOPUU Pa3BUTHUS
XUMHA M XMMHUYECKOTO 00pa3oBaHHs, 3aKOHOMEPHOCTSMH H TEHICHLUSMHU pPa3BUTHS
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COBPEMEHHOW XWMHUU, HAYYHBIMU JIOCTIDKEHUSMHU POCCHUUCKHX U 3apyOekKHBIX VYUEHBIX,
MOJIy4yaeT HOBEUIITYIO HH(POPMAIIHIO IO COBPEMEHHBIM METO/IaM HCCIIEIOBAaHUS B XUMUHU.

JIekiusi KOHCTIEKTHPYETCST KPAaTKO, C BBIJACICHUEM OCHOBHBIX MBICIICH. 3amiChIBaeTCs
TeMa JIeKLIUHU, TJIaH, OCHOBHBIE BONPOCHI, ONpeAeeHus, BbIBOAbI. KOHCIEKTHPOBaHUE JIEKIIHH
CIocoOCTBYET  3aKpEIUICHHIO 3HAHUH. 3amuch JICKIMW HAJO0 BECTH COOCTBEHHBIMHU
dbopmynupoBkamu. KOHCIIEKT JIEKIHMI CTOUT MOJpa3AesaTh Ha MyHKTHl U maparpadsl. Paboras
HaJ KOHCIIEKTOM JIEKIMH HEOOXOJMMO HCHOJb30BaTh YYEOHMK M PEKOMEHIOBAHHYIO
[pernoaaBaTesieM JINTepaTypy.

JlaboparopHble pabOTHl — BayKHAsI COCTaBHASI 4YacTh Y4EOHOTO IMpoIiiecca Mpu MOATOTOBKE
xUMHUKOB. CTyAEHT JO/KEeH 3apaHee IOJArOTOBUTHCS K JabopaTopHoil paboTe, H3y4uTh
marepuai u opopMuth ee. Borpockl o nabopatopHoil paboTe MOKHO 3a7aTh MPENOIaBaTEINI0 B
Havane 3aHatus. [lpomymieHHyro — nabopaTopHyro — paloTy  CTyIEHT  OTpabaTbiBaeT
WHVBUIYAIBHO.

Jlis Tekymero KOHTPOJS YCHEBAeMOCTH MO OYHOW (opme oOydeHHs MPUMEHSETCS
0aJUTbHO-PEUTHHTOBAs CUCTEMa KOHTPOJIS M OLIEHKU aKa/JIeMUYECKON aKTHUBHOCTH.

CaMocrosTenbHas paboTa 00yJarommxcs, HapsAay ¢ ayAUTOPHBIMU 3aHATUSIMU B TPYIIIE
BBITIOJIHSICTCST  (IIPU  HEMOCPEICTBEHHOM/OITOCPEIOBAHHOM ~ KOHTpOJIE  TPETOAaBaTeis) 110
yueOHUKaM U y4eOHBIM MOCOOUSIM, OPUTHHATILHOM COBPEMEHHOM TuTepaType mo npoQuiio.

CamocrosiTenbHasi padoTa BKIOYAET W3YyYEHHE OTAEIbHBIX Pa3/eioB IUCUUIUIMHBI, Ha
HUX ClIeJlyeT 00paTUTh BHUMaHUE U, IPU HEOOXOAUMOCTH, OOCYIUTH C MpenojaBaTeneM. Takxke
caMmocTosiTeNibHast paboTa BKIIOYAST MOJTOTOBKY K JaOOpaTOpHBIM paboTaMm, K PyOeKHBIM
KOHTPOJISIM, TMOATOTOBKY K 3aueTy. CamocTosiTenbHas padoTa 00ydaromuXxcsl BBIMOIHICTCS Kak
no y4yeOHMKaAM W YYeOHBIM TIOCOOMSIM, OPUTHHAIBHOW COBPEMEHHOH JHTEpaType IIo
npoduno, Tak U C HUCOOJIb30BAaHMEM HUHTEepHET-pecypcoB. B kadectBe Qopmbl
pPYOSKHOTO KOHTPOJISI HCIIONIB3YeTCsS KOJUIOKBUYM M MHKpPONpoeKT. Jlnsg momydeHus
JOTIOTHUTETIFHBIX OallJIOB 00YYaIOUIUECs] MOTYT BBIMOJIHUTH TBOPUYECKYIO IKCHEPUMEHTATbHYIO
paboTy, MOArOTOBUTH JOKJIAJ WIM Hpe3eHTauuto. PexkoMeHayemas  TpyJOEMKOCTb
CaMOCTOSITENIbHOM pa0OTHI MPeICTaBIeHA B TAONHUIIE:

PexomenyeMblit pekM CaMOCTOSITETLHOM pabOThI

HaumeHoBaHMe BHUIa CAMOCTOSITENTEHON paOOTHI qachl

CamocTosiTeJibHOE N3y4YeHHe TeM IMCHUILIHHbI: 6

Mertonn! «3eneHoit xuMuny. Monusle xxuakoctr. Hanoxumust. @eMToXuMus. 5
CrimHoBass XUMUSL.

Oprannueckasi XMMUs U 3[paBOOXpPaHEHUE 2

MeTtopl ucCIeI0BaHMs HAHOMATEPUAIOB 2

IMoaroroBka K 3a4eTy 18

BCEI'O: 24
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6. ®OHJI OIEHOYHBIX CPEJCTB
JUISI ATTECTALIAM IO JUCIATIIAHE

6.1. IlepeuyeHb OLEHOYHBIX CPEICTB
1. BannbHo-peiiTuHroBas
obyuaronuxcs B KI'Y

CUCTEMA KOHTpPOJd W OLCHKH aKaﬂeMquCKOﬁ AKTHBHOCTH

2. OTYETHI CTYICHTOB TI0 J1a00paTOPHBIM paboTam

3. [IpuMepHBIii MepedeHb BOIIPOCOB K pyOe)kHOMY KOHTpoJIto Ne 1, 3a1aHre Ha BBITTOTHEHUE
npoekra (PK Ne 2).
4. IlepeyeHb BOIIPOCOB K 3a4ETy

6.2. CucreMa 0a/1JIbHO-PETHHIOBOM OLIEHKHU

PadoThHI 00yYAKOIIMXCS M0 AUCIHUIINHE

Ne | HammeHnoBaHue CopepxaHue
1 Pacmipenenenne 6ammos 3a 1 cemectp
Pemenne
Pacnpenenenue AKTHB
0aJIIoB 1O Has npoOIeMHO
BUIAM y4eOHO# TTocemie Ilocemenue u | i cutyauuu PK PK
Bung YP: pabora 3ayer
paboThI, CPOKU nue JIK A 3amura JIb mo 3ajanuto | Nel Ne2
i MperoJaBat
cnaud ydeOHou JeKIH penox
paboThI €It
(moBogsTCS 10
CBEJICHHUS
A [ocemenne
00yJaroITIXCsI bannsHa 1x8
Ha TIepPBOM q 1x8 1x8 14 10 10 30
3amura
yIeOHOM OIICHKA: %6
3aHATHHN)
1x8
[pumeua 1x8 4-as | 8-as
Bcero Bcero 20 14
HUS: Bcero 8 8 JIb JIb
2 | Kpurepwuii nepecdera
6aJIJIOB B TPAAMIIMOHHYIO 60 1 MeHee 6aIOB — HE 3aU4TEHO
OIICHKY IT0 UTOraM paboTel | 61 u Oosee 3a4TEHO
B CEMECTPE U 3a4eT
3 | Kpurepuu gomycka K Jst mormycka K MpoMeKyTOUHOM aTTecTalluy 10 AUCIUILIUHE 33 CEMECTP
MIPOMEKYTOUHOMN oOy4aromuiics J0KeH Ha0paTh M0 UTOTaM TEKYIIETO U pyOeKHOTO KOHTPOJIEH
aTTeCTally, BO3MOXHOCTH | He MeHee 51 Oamna. B ciydae eciu oOy4aronuiicst Habpan menee 51 6amia, To
MOTY4CHUS K aTTECTAIIMOHHBIM HUCTIBITAHUSM OH HE JOIMYCKACTCS.
ABTOMAaTHYECKOTO 3a4eTa Jns monydeHus 3adera 0Oe3 MPOBENCHHS MPOIETYypPHl MPOMEKYTOYHOH
(3K3aMEHAIIMOHHOM aTTecTallMd OOydJaromeMycss HEoOXOIUMO Ha0paTh B XOJE TEKYIIEr0 |

OLICHKH) 110 AUCLUILINHE,
BO3MOXKHOCTb MOy YCHHS
OOHYCHBIX 0ayuIOB

pyOeXHBIX KOHTposiel He MeHee 61 Oamra. B aTom ciyyae wuror OayutbHOM
OLICHKH, TI0JTy4aeMOH 0OyJaromuMcs, orpeaesseTcs Mo KOJINYecTBy Oauios,
HaOpaHHBIX MM B XOJle TEKYIIEro W pyOexXHBIX KOHTposied. [Ipu sTom, Ha
YCMOTpEHHE TperoiaBaTens, OauIbHas OIeHKa O0ydJaromierocs MOXKeT OBITh
MOBBIIIEHA 33 CYET IMOJYYCHHS TOTOJHUTEIBHBIX OaJUIOB 3a aKaJAeMHYECKYIO
AKTHBHOCTb.

OO0yyaroniuiicsi, IMEIOIUH MPAaBO Ha MOJyYeHUE OLEHKH O€3 MPOBEACHHUS
MPOLIEAYPHl MPOMEKYTOUHON ATTECTALMH, MOXKET MOBBICHTH €€ MyTeM CIadu
aTTECTAI[MOHHOTO HCIbITaHUS. B ciyyae mnonyudeHuss oOydaroluMcs Ha
aTTecTalMOHHOM wHcnbIiTaHuu (0 Oa/utoB  WMTOr OAUIBHOM OIEHKH 110
JICIUIUIMHE HE CHHXKAeTCS.

3a akaJleMHYECKYI0 aKTUBHOCTb B XOJIE OCBOCHUS JAUCIUIUIMHEL, YYacTHE B
yueOHOH, HayYHO-HCCIIeI0BATEIbCKOH, CIOPTUBHON, KyJIbTYPHO-TBOPYECKOH 1
OOIIECTBEHHOW JesATEIbHOCTH 00yd4aromeMycsi MOTYT OBITh HAYHCIICHBI
JOMONHUTENbHBIE Oanapl. MakcuManbHOE KOJIMYECTBO JIOMOJHUTEIIBHBIX
0aJIIOB 32 aKaIEMUIECKYIO aKTUBHOCTH cocTaBiisieT 30.

OcCHOBaHNEM [T OTYYCHHUS! TOTIOJTHATEIBHBIX 0aJUIOB SIBISIOTCSL:
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—  BBIIOJHEHHE  JONOJHUTENbHBIX  3aJaHU 1O  AUCLUILIIMHE;
JIOTIOTHUTENbHBIE OaJUTBl HAUKMCIIIOTCS IPENOAaBaTEIIEM;
— yJ4acTHe B TEUCHHE CeMecTpa B yUeOHOH, HayqHO-HCCIIEI0BaTEIbCKOH,
CHOPTHBHOM, KyITTYPHO-TBOPYECKOH 1 00mIecTBeHHOM fesitenpHOCTH KTV

4 | ®opmsl 1 BUABI YIeOHOI B cirygae ecnm kK mMpoMeXyTOYHOW aTTecTali HaOpaHa cymMma MeHee 51
paboThI [T HeycTieBalomKX | 0auioB, HE BBINIONHEHB BCE 3aJaHUSA, TO CTYACHTY HEOOXOIMMO HaOpaTh
(BoccTaHOBMBIIMXCS Ha HEJOCTaolIee KOJMYECTBO OaIOB 3a CYET BBINOJIHCHHUS JONOIHHUTEIBHBIX
Kypce oOydeHms) 3amaHuid, 0 KOHIA MOcJexHed (3adeTHoi) Hemenmu cemectpa. [Ipm sToM
o0yuaronmxcs st HEo0X0MMO NpOopadoTaTh MaTepual BCEX MPOMYIICHHBIX MPAKTUYECKUX M
MOJIyYEeHHUS] HEIOCTAIOIUX | J:abopaTopHBIX paboT.
0aJIOB B KOHIIE CEMecTpa DopMBI IOTIOTHUTEIBHBIX 33JaHUH (Ha3HAYAIOTCS MPEToIaBaTesIeM):

— BBINOJHEHHE M 3alliTa IMPOIMYLICHHBIX JIabopaTopHBIX paboT (mpu
HEBO3MOKHOCTH  JIOTIOJIHUTEIBHOTO TPOBEACHHUS J1abOpaTOpHOH pabOTHI
NpernojaBaTeib yCTaHaBIMBaeT (OpPMY JIONOJHUTEIHHOTO 3aJaHusl 110
TEMaTHKE MPOITYIIeHHOH 1abopaTopHOi pabOTH CaMOCTOSITEIIBHO),

1 Gait 3a OQHO 3aIaHuE.

JIukBuamus —aKaJeMHYEeCKHX 3aIO0JDKCHHOCTEH, BO3HHMKIIMX —H3-32
Pa3HOCTH B Y4EOHBIX IUIAHAX NPH MEPEBOJE WM BOCCTAHOBICHHUH, TPOBOIUTCS
IyTEeM BBIIOJHEHUS IONOJNHHUTEIBHBIX 3aJaHuil, popMa M 00BEM KOTOPBIX
olpesielsieTCs MPernoaaBaTelieM.

6.3. IIpouenypa oueHUBaHUSA Pe3yIbTATOB OCBOCHUS AN CUMIIJIMHBI

PyOexxHbple KOHTpOJIM MPOBOAATCS B (pOpME KOJJIOKBUYMA, MUKPOIPOEKTa, 3a4eT B
dbopMme ycTHOTrO orpoca (IepeyeHb BOMPOCOB K 3a4ETYy).

[lepen mpoBeaeHNEM KaKJOTO pyOEKHOTO KOHTPOJIS IpenogaBaTeib MpopadaThIBaeT ¢
00y4JaroIMMUCS OCHOBHOW MaTepHall COOTBETCTBYIOUIMX pa3/eloB AMCHUIUIMHBI B (opme
KpaTKOH JIEKLUU-AUCKYCCUU.

[TpumepHbIi epeyeHb BOMPOCOB K pyOexHoMy KoHTpoisto Nel conepxar mopsaka 15
BOIIPOCOB, 00YJAIONIUNCS TOJDKEH OTBETUTH Ha 2 BOMPOCA MO BHIOOPY MpEeToaBaTers.

Ha noaroroBky nmpu pyoexHoOM KOHTposie oOyuatomeMycs oTBoAuTcs 20 MUHYT.

PyOexHbplii kKoHTpoab Ne 2 mpoXoAWT B BHJIE 3alIUTHl MUKPOIpOeKTa. MakcuManbHO
MOYHO Toay4uTh 10 Gansos.

[IpenogaBatens olneHuBaeT B Oayuiax pe3yjabTaThl OTBETOB Ha BOIPOCHI KaXA0ro
oOyyaromerocsi Mo KOJIMYECTBY IpPaBHIBHBIX OTBETOB (MaKCHUMalbHO 5 O0auloB 3a OJUH
BOIPOC) U 3aHOCHUT B BEIOMOCTh y4yeTa TeKYIIeH yCreBaeMOCTH.

IlepeyeHp BompocoB K 3aueTy BKiIo4aeT 54 Bompoca. OOyuaromiemycs npeajgaraercs
OTBETUTHh Ha 5 U3 HHX, (10 6 Oa/UTOB 3a KaXIbI OTBET MaKCHMallbHO). Bpems, oTBoaMMOE
oOyyaromemycs A5 MOATOTOBKHU K 3a4€Ty, COCTaBIsAeT 1 acTpOHOMHUYECKH Hac.

Pe3ynbTarhl TEKyIIEro KOHTPOJIS YCIEBAEMOCTH M 3a4eTa 3aHOCATCS MPEIo/iaBaTelIeM B
3a4ETHYIO BEIOMOCTb, KOTOpAs CIAaeTCsl B OPraHU3allMOHHBIN OT/AE] UHCTUTYTA B IEHb 3a4€Ta, a
TaK)K€ BBICTABJISIOTCS B 3aUETHYIO KHIDKKY 00y4aroIerocs.
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6.4. IIpuMepsbl OLIEHOYHBIX CPEACTB AJs PyOesKHBIX KOHTPOJICH U 3a4eTa
ITpuMepHBIii IepedeHb BOPOCOB K 3a4eTy

1. Jlaiite onpenesneHue U NOKAKUTE B3AUMOCBSI3b CICAYIOIUX MOHITUH: «IIpodeccusy,
«CTEIHUATBHOCTBY, «IPOPECCUOHATN3MY, KKOMIIETEHTHOCTDY, «KBaTH(PUKALIN»,
«tpogeccruorpammanr.

2. Kakue npodeccrnoHanbHO BaXXHBIE KauecTBa (CIIOCOOHOCTH, 3HAHUS, YMEHUS) SIBIISTIOTCS
CTEP>KHEBBIMHU (TPYIHO KOMIIEHCUPYEMBIMH) B Pa3HbIX Mpodeccusix, a Kakue —
BTOPOCTETIEHHBIMHU (JIETKO KOMIIEHCUPYEMBIMU)?

3. Iloyemy npu aTrTecTalii Ba)KHO ONUPATHCS Ha 000OIIEHHYIO0 MOJEIIb CIELUAINCTa
(mpodeccrorpammy), a He OLIEHUBATH OT/IEIbHbBIE KauyecTBAa paOOTHUKOB?

4. Yto BKIIOYAaEeT HOpMaTHBHasI 6a3a yueOHOro mpouecca NoAroTOBKHU CIIEHUAIUCTOB 110
cnenuanbHOCTU «DyHIaMEHTAIbHAS M IPUKJIATHAS XUMUSD»

5. IlpoBenuTe cpaBHUTENBHBIM aHAIN3 IPOrPaMM OJArOTOBKH OakallaBpOB IO HAIPaBJICHUIO
«XUMUSY, CTICHUAINCTOB MO CHeNHATbHOCTH «DyHIaMEeHTAIbHAS ¥ TPUKIIAQJTHAS XUMUS» U
MarucTpoOB 10 HAIIPABICHUIO «XHUMUS».

6. Kakue HOBbIE ()OPMBI, METO/IBI 1 CPEICTBA OOYUCHUS TIOSBUIIMCH B CHCTEME MTOJATOTOBKH
XMMHUKOB 32 MOCJIEHEe AecATHIIeTHE?

7. OCHOBHBIE dTaNbl HICTOPUH PA3BUTHS XUMHUH. XUMUYECKHE 3HAHUS B JPEBHOCTH,
AIXUMHYECKUH TEPUOI.

8. Ilepnoxn oowenunenus. Kommyecrsennsie 3akonbl: pyoesx XVIII —XIX Bexos.

9. Xwumus Bo BTopoi nonosuHe XIX Beka: nepuoanyeckas cucreMa 3JeMEHTOB, CTPYKTYpHas
xumus, pusndeckas xumusi. CoBpemenHas xumust (Hadano XX Beka — CEeroAHsAIIHEee BpeMs).
10. VuuBepcurerckoe xumMuieckoe oopazoBanue B Poccun.

11. Kak ocymiecTBIsieTCs MOArO0TOBKA XUMHUKOB 33 PyOekom?

12. Tlepeuncnure cTpaTeruuecKue HaIpaBICHUs] COBPEMEHHON XUMMH.

13. Tlepeuncnure MPUOPUTETHBIC HATIPABIICHUS PA3BUTHS XUMHUH U KPUTHIECKHE TEXHOIOTHUU B
Poccun.

14. TenpeHuuu pa3BUTHSI COBPEMEHHOW HEOPraHMUECKON XUMUU

15. AxTyasnbHbIe BOIPOCHI 3KOJIOTMYECKONH XUMUH.

16. AxTyanbHbIE 3a/1a4d XUMHUYECKOIH TEXHOJIIOTHH:

17. Pa3BuTHE cOBpeMeHHON HedTenepepadbOTKu.

18. OcHoBHBIC 3a/1a4H ITePePadOTKH YTIECBOIOPOIOB.

19. CoBpemenHble crtocoObl epepaboTKH MPUPOTHOTO Ta3a.

20. Hoseiimme 1OCTHKEHUS B OMOTEXHOJIOTHH.

21. AkxTyanbHbIE 337]a4d KaTaan3a

22. CoBpeMeHHas aHAIUTHKA

23. TeHIeHIMU Pa3BUTHS OPraHUYECKON XUMHUU

24. Tlossimenue 3(h(HeKTUBHOCTH CHHTE3a

25. Jlu3aifH XMMHUYECKHUX NMPOJYKTOB U MaTepHAJIOB C 33JJaHHBIMU CBOWCTBAMHU
(pyHKIIMOHANBHO-OPUEHTUPOBAHHBIN AM3aiiH). KoMIbIOTEpHBII CUHTE3.

26. BpruncnurenbHas xumus . QSAR

27. PammoHanbHBIA apar-au3aifH. CTpyKTYpPHO-OpUEHTHPOBAHHBINA AH3aiH

28. YnpaBieHne XUMHUYECKUMHU TpoieccaMu (PpoTo- 1 aneKTpokaranus, GepMeHTaTUBHBINA
CHUHTE3, METOJIbI «3€JICHON XUMHH» U T.JI.)

29. CuHTe3 1 OMOCUHTE3

30. Opranuueckasi XMMUSI © XHMAYECKOE MaTEePHUAIOBEICHUE.

31. TlonsTue o cynpaMoeKyIIpHON XUMHUH

32. OcHOBHBIE OOBEKTHI M MIOHITHS HAHOTEXHOJIOTHHA. HaHOUaCTHIIBI U KITacTephl

33. Hanoxummus. Knaccugukarus HanomarepruanoB. MeTo/pl OJTy4YeHUsI HAHOMAaTEepHUajoB
34. YrnepoaHsle HAHOMATEPHAIBI U UX MOJTyYEHUE

35. ABTOMaru3alus aHaJIH3a.
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36. JlaGopaTopHble poOOTHL. ABTOMaTH3HUPOBAHHBIM KOHTPOJIb IPOU3BOACTBEHHBIX MTPOIIECCOB
37. XUMHYECKHE CCHCOPHI.

38. Ilorenumomerpuyeckue ceHcopbl. CEHCOPHl Ha OCHOBE TBEP/BIX dJIEKTPOJIUTOB.
["a30uyBCTBUTENBHBIE CEHCOPHI.

39. bBuokatamuTudyeckrue MEMOPAHHBIE CEHCOPHI.

40. CeHcoOpbl Ha OCHOBE MOJIEBBIX TPAH3UCTOPOB.

41. Awmmnepomerpuueckue ceHcopbl. KOHIYKTOMETpUUYECKUE CEHCOPBI.

42. OnThyeckue CEHCOPHI.

43. Tepmudeckue (KaIOPUMETPHUECKHUE) CCHCOPHI.

44, T'paBUMETPHYECKHE CEHCOPHI.

45. OnTOBOJIOKOHHBIC XUMHUYECKHE CEHCOPHI M OMOCEHCOPBHI.

46. Ananu3 00bEKTOB OKPYXKAIOIIEH cpeibl. DKCIPECCHBIE TECT-METOIbI ONPEeIICHUS
3arpsi3HEHUH in siti.

47. OmnpeneneHve UHANBUAYAIbHBIX BellecTB. OnpeneneHne CyMMapHbIX U IPYIIOBBIX
apamMeTpoB.

48. Metozpl paclpeneIuTebHOTO aHaTu3a MaTepuaioB (1aTh MOHITHE: Ja3ePHBIA MUKPOCKOII,
AJIEKTPOHHO-TYYEBOM 30H]], HOHHBIN 30H]T)

49. Metozbl AIEKTPOHHON CIEKTPOCKOIHNH MOBEPXHOCTU: (DOTOITEKTPOHHAS CIIEKTPOCKOMHS,
AJIEKTPOHHAS CIIEKTPOCKOMHS 11 XuMuueckoro ananuza (OCXA), oxke-31eKTpoHHas
CIIEKTPOCTIHSA).

50. Ananm3 6MO00OBEKTOB

51. AHanu3 00bEKTOB (hapMaleBTHUECKOM, MUKPOOHOJIOTHYECKOM, TPOMBIIIIICHHOCTEH,
MEAWIIMHCKOW JTUarHOCTHKHU

52. depMeHTATHBHbIC U HMMYHOXUMHUYECKUE METObI aHAIN3A

53. PapuonMMyHHBIN aHATH3.

54. CoBpeMeHHbIE METOJIbI AHATTUTUIECKON XUMHUU: CBEPXKpUTHUECKas (IronIHast XpoMaTorpadus,
TBepaodasHas cruekrpockomnus IMP.
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IIpuMepHBbIii NepedyeHb BONPOCOB:

K py6exnomy konTposro 1:
®I'OC BIIO 3+ (mo cnenmansHocTH 04.05.01 - «DyHAamMeHTaNbHAS ¥ TPHUKIATHAS XUMHES)
Hopmartusno-npaBoBoe o6ecnieuenne ®I'OC BITO 3+.
[IpumepHBIC OCHOBHBIE 00pa3oBaTenbHbIe MporpaMMbl (MI'Y um. M.B. JlIomoHocoOBa)
YueOHbIi MmaH W pabouue MpOrpaMMmbl JUCIHMIUIMH HOATOTOBKH IO CIEHUAIBHOCTH
«dDsz[aMeHTaanaﬂ Y TIPUKIJIAHAS XUMUSD»
5. IlogroroBka XHMMHUKOB B MOCKOBCKOM TOCYJapCTBEHHOM YHUBEPCUTETE, Y pPaJbCKOM
denepanbHOM  yHHBepcuTeTe, HOBOCHOMpPCKOM  HAIIMOHAILHOM  HCCIIEAOBATEIbCKOM
rOCYIAPCTBEHHOM yHUBepcUTETe, HDKHO-YpallbCKOM HAIMOHAIBHOM — HCCIIECI0BATEILCKOM
ynupepcutere, ®I'bOY BO «TromeHckuil rocynapcrBeHHbld yHuBepcuter» nu ®I'BOY BO
«Kypranckuil rocy1apCTBEHHbI YHUBEPCUTET
6. IlpuBenuTe nmpuMephl MOTYYCHHS] XUMUYECKOT0 00pa3oBaHus 3a pyoe:koM
7. Ilepeuncnute akTyaabHbIE IPOOIEMbl HEOPraHUUECKONH XUMUU
8. CoBpeMeHHBIE 3a/1a4l XUMUYECKON TEXHOJIOTHH
9. CoBpeMeHHast aHAUIUTHKA: TIPOOJIEMBI U PEIICHUS
10. ITpoGnemsbl co3anust HOBBIX (hapMalleBTUUECKHX MTPEnapaToB
11. AktyanbHble Ip0oOJEeMbl XUMUH BBICOKOMOJIEKYJISPHBIX COEAMHEHUN
12. Mertob! uccae10BaHUSl B OPraHUYECKON XUMUU
13. Hanomarepuaibl 1 HAHOTEXHOJIOTUU
14. TengeHuuu B pa3BUTUU METOJOB aHAIHN3a MAaTEPUATIOB
15. CoBpemeHHBIN aHAIN3 00BEKTOB OKPYXKAIOIIEH Cpeibl

NS

PyGesxkHblil KOHTPOJIb 2 (MHKPOIIPOEKT)

HpeI[BapI/ITeJ'II)HO CTYACHTY HArOTCA HCKUC MCXOJHBLIC JTAHHBIC (HapaMeTpLI, AJITOPUTMBI,
e W T.J.), IO KOTOPBIM OH JOJDKEH YTO-TO CIPOEKTHPOBAaTh. B TpoekTe 00s3aTeiabHO
cTaBUTCS TIpoOiemMa, KOTopasi JoJKHa ObITh perieHa. B mporecce paboThl Hall MPOEKTOM MOKET
ObITh mpoBeAeHO wuccnenoBanue. CoaepkaTenbHas dYacTb NPOEKTa CTPYKTYpHUpPOBaHa.
Pe3ynbrarthl mpoekTa MOKHBI HUMETh MPAKTUYECKYI0 3HA4MMOCTh. [IpOeKT JOmKeH ObITh
odopmiieH. [IpoeKT MOXKET BBIMONHITCS WHAMBHAYaATbHO W Tpynmnamu mo 2-3 denoseka. Eciu
MPOEKT BBIMOIHIETCS TPYMIOH, HEOOXOAUMO YKa3aTh POJib KaXKIAOTO Ha PAa3IMYHBIX dTamax.
BreimonHeHHBIH MPOEKT OOBIYHO BKIIOUAET B ce0s caM MPOEKT W €ro OnucaHue, o0beM
pyOeKHOTO MHUKpOIpoeKTa — 5-6 crpanull. [IpoekT mgo/mkeH OBITH 3alIHINEeH TOKJIAIO0M,
MIPE3CHTAMEH U 00CYXKICHUEM TTPOOIIEMBI.
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[IpumepHasi TeMaTHKA MPOEKTA

1. Hcropus XUMHUYECKOTO MPOU3BOICTBA;

2. Hcropus pa3BUTHS U CTAHOBJICHHS] XUMUU KaK HAYyKH;

3. Ponb XMMuU B CTAaHOBJICHHWU M Pa3BUTHU XYI0KECTBEHHOH KYNbTYphI (TIpUeMbl 00paboTKH
IPUPOJHBIX MaTepUaloB, CO3JaHUE KEpaMUKH, CTEKJa, CIUIaBOB, JAKOB, KPacoOK M APYrHX
HCKYCCTBEHHBIX MaTEpPHAaJIOB)

4. TlpoucxoxaeHrne XUMUYECKUX TEPMUHOB U MOHITUN

5. HccnepmoBanme nuTepaTypHBIX HCTOYHHKOB M TEKCTOB peKJaM
MPABUJIBHOCTH UCIIOJIb30BAHUS XUMHUECKUX TEPMUHOB U SBJICHUIN

6. Posp xuMuveckoit Hayku B 60pb0e C IKOJIIOTHIECKUM HEBEKECTBOM

7. Ponb X¥MMUU B U3y4E€HUU COCTOSIHUS PUPOIHON Cpelibl 3aypabs

8. DHepreTnka v XMMHYECKHE TIPOU3BOJICTBA

9. Xwumus u UHTEPHEP

10. CoBpemeHHBIE CpeCTBa OBITOBON XUMHUH

11. TIpoayKThl COBPEMEHHON XUMUYECKOW MPOMBIIIJICHHOCTH

12. 3enenas xumwus

13. buoxkaranuzatopsl

14. Xumus B MenuiHe

15. TOKCHYHOCTB MPEAMETOB MOTPEOICHHS

C TOYKM 3pEHUSA

OueHka npoekra

Conep:xanue OTBeTbI HA
Aep Hoxaan Odopmiaenue IMpe3enTauus
MPOEKTA BONPOCHI
2 2 1 2 3

Hroro: 10 6a10B

IIpumepHnas TemaTuka pegepaToB U nNpe3eHTAN M

NHHOBalIMOHHAA 1€ATEIbHOCTh XUMHKA

Poccuiickue yuenbie B 00JaCTH aHATUTHYECKOW XUMUH

CoBpeMEHHbIE YUEHbIE-OpPTaHUKHI

Baxneiimue nccnenosatenu B 00J1acTU HEOPraHMUECKON XUMUN

WuTerparus poccuiickoi U MEXTyHapOIHOM cUCTeM B 001aCTH MOJATOTOBKA XMMHKOB
XuMmuyeckasi MpOMBIIUIEHHOCTh B Poccun

MexayHapoHbIi XUMHUECKUN KOHTpecc B r. Kapicpys M ero 3HadeHue Uisl pa3BUTHS
XUMHUH

8. Xwumwus pacTUTENbHBIX U KHUBOTHBIX OPraHU3MOB. PaHHUE HMCCIeNOBAaHUS 0 OPTaHUYECKOM
XUMHUH

9. HoOeneBckue naypearsl B 06J1aCTH XUMUHU

10. BaxHelmme aIXUMHKH CPETHEBEKOBbS

11. BoaoponHas sHEpreTHKa

12. CoBpeMeHHBIC METOJIbI OYUCTKH BEIOPOCOB B aTMOChepy

13. Hogeiimme qoctrkeHUs: B OMOTEXHOIOTUU. | €eHOMHKA ¥ TPAHCTEHHBIE OPTaHU3MBI.
14. VckyccTBO XMMHUYECKOTO CHHTE3a OPTarHUYECKUX COCTUHEHUM

15. Opranuueckas XUMHs 7151 00ecTIeueHUs POI0BOIbCTBUEM

16. TeMmIutaTHBIN CHHTE3

17. ®ynnepens

18. IIpobnembl MaccOBOTO aHaJM3a B SKOJIOTHIECKOM MOHHTOPHHTE

19. Xumuueckuii aHAU3 B MEIUITIHE

20. ®demroxumus. oroxumuueckue peakiuu. CIMHOBasE XUMUS.

21. dyHKUIMOHABHBIE HAHOMATEPUAIIEI.

NoabkowhE
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6.5. @OH/ OLIEHOYHBIX CPEACTB

[Tonublit OaHK 3aAaHUI ISl TEKYILETO, PYOSKHBIX KOHTPOJIEH B MTPOMEKYTOUHOM
aTTeCTalllU N0 JUCLIUILIMHE, I0KA3aTeIU, KPUTEPUH, IIKAJIbl OLICHUBAHUS KOMIIETCHIINM,
METOAMYECKHE MaTePHAIIbI, OTIPEICIIAIONINE TPOLEAYPhI OLIEHUBAaHMS 00pa30BaTEIbHbBIX
pe3yiIbTaTOB, IPUBEJCHBI B yU€OHO-METOINYECKOM KOMIUIEKCE JUCLUIUINHBL.

7. OCHOBHASA U JOINOJIHUTEJIBHAS YUEBHASA JIMTEPATYPA
7.1 OcHoBHas nuTeparypa

1. AxmeroB H.C. OOmias u Heopranuyeckast xumus. M.: Beic. mik., 2001. 743c.

2. I'yceB A.W. HanomaTepuaibl, HAaHOCTPYKTYphl, HaHoTexHoyoruu / A. W. I'yces. - U3xa. 2-e,
ucnp. — Mocksa: ®U3IMATIIUT, 2007. - 415 c.

3. OOmas u HeopraHuuyeckas xXumus: [B 2 T.]: y4eOHUK [UIsl CTYACHTOB XHUMHKO-
TexHoJoru4eckux By30B. T. 1. Teoperuueckue ocHOBEI xumuu / A. ©@. BopoOseB [u np.] ; mox
pen. A. @. BopobseBa. — MockBa: Akagemknura, 2004. - 371c.

4. OOuias ¥ HeopraHUyeckas XUMHU: [B 2 T.]: ydeOHUK /711 CTYJ€HTOB BY30B, OOy4aroumxcs 1no
HAIpPAaBIEHUSM IOATOTOBKH M CHEIHAIBbHOCTSIM XHUMHUKO-TEXHOIOrnueckoro mpodumns. T. 2.
XuMHYecKue CBOMCTBA Heopranmdeckux BemiectB / A. ®@. BopoOweB [u ap.]; mox pex. A. @.
BopoObeBa. - MockBa: Axkanemknura, 2007. — 544 c.

5. OCHOBBI aHAIUTUYECKOM XUMHM: B 2 KH.: yueOHuK ans By3oB. KH. 1. OOmume Bompocshl.
Metonst paznenenus / T. A. bonbmosa, I'. JI. bpsikuna, A. B. I'apmamt [u ap.]; nox pex. FO. A.
3os0TOBA. — 2-¢ M3/., iepepad. u gorm. - MockBa: Beicmas mkona, 2002. — 352 c.

6. OCHOBBI aHATUTUYECKON XUMHUU: B 2 KH.: yueOHHK a7 By30B. KH. 2. MeTopl XUMHUECKOTO
anaymsa / H. B. Anos, 0. A. bap6anar, A. B. T'apmam [u ap.]; mox pex. FO. A. 3omorosa. — 2-¢
u3]., nepepad. u jnom. - Mocksa : Beicias mkona, 2002. — 494 c.

7. llentun FO.A. ®u3nyeckue METOAbI UCCIEIOBAaHUS B XUMUH : YYEOHUK JIs CTY/IEHTOB BY30B,
oOyuaromuxcst mo crnenuanbHoctd 011000 "Xwumus" u HampaBiaenuto moAarotoBku 510500
"Xumus" / 1O. A. Ilentun, JI. B. Bunkos. — Mocksa : Mup; Mocksa : ACT, 2003. - 683 c.

8. [Torexun B.M. OCHOBBI TEOpUM XMMMUYECKHUX IIPOLECCOB TEXHOJIOTMM OPTraHUYECKUX
BEUIECTB U HedTenepepabOTKU: Y4eOHUK Ui CTYJEHTOB XHMHMKO-TEXHOJOTHYECKHX
cneunanbHoctelt By30B/ B.M. Ilotexun, B.B. [Totexun. - Cankr-IlerepOypr: Xumunznat, 2005. —
912 c.

9. Ctpombepr A.I'.  ®usnueckas xumus: ydeOHuK g By3oB / A. I'. Crpombepr, /1. II
Cemuenko; nox pea. A. I'. Ctpombepra. — 4-e¢ uza., ucnp. — Mocksa: Beicmas mkosna, 2001. -
528 c.

10. dwusnyeckue METOJBI HCCIICOBAaHUS HEOPTaHWYECKHX BEIIECTB: y4eOHOE ITOCOOue IS
CTYIEHTOB, oOyuatomuxcs 1o crenuanbHocTH 020101 "Xumusa" HampaBieHUS MOATOTOBKHU
020100 "Xumus" / T. I'. bammaea [u np.]; mox pea. A. b. Hukonsckoro. — Mocksa : AkajeMus,
2006. - 443 c.

11. [ITa6apos KO.C. Opranuveckas xumus : yaeOHuk s By3os / FO. C. Illabapos. — 3-e u3n.,
crep. -—Mocksa : Xumus, 2000. - 848 c.

12. ®enepanbHbIil TOCYIApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT BBICHIETO OOpa30BaHUS IO
cnenuanbHocty 04.05.01 ®dynnamenTtanbHas u npukiaaHas xumus ([Ipuxaz MunuctepcTBa
oOpa3zoBanus 1 Hayku Poccuiickoii @eneparun ot 12 centsadps 2016 r Ne 1174
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7.2. JlomomHUTEIRHAS JINTEPATypa

1. JleMOHCTpallMOHHBIE OMBITHI MO OOIIEH U HEOPraHHMYECKONM XUMHU: Y4yeOHOe mocoOue st
By30B/ Pen. b.JI. Crenun. - Mocksa: BJIAJIOC, 2004. — 336 c.

2. EropoB-Tucmenko l0.K. Kpucramnorpahus u KpUCTAIIOXUMHUS: y4EOHUK JIJIsi CTYJICHTOB
BY30B, oOyvarommxcsi o crnenuanbHoctu "['eonorus” / 0. K. Eropos-Tucmenko. — Mockaa:
Kuawmxubiii 1om "Yausepcuter", 2005. — 585 c.

3. KapmnoBa, A.A. Ilokopenme BemecTBa: OpraHudeckas XUMHUS: B IOMOINb YYHUTEISIM,
abutypueHTtaMm, yaactHukaMm onumnuan/ A.A. Kapuosa. - Cankr-IlerepOypr: Xumuznar, 1999. —
272 c.

4. Kucener FO.M. Xumusi KOOpIMHAIIMOHHBIX COCIMHEHHI: y4eOHOE MOCOOMEe I CTYICHTOB
BYy30B, o0yuaromuxcs 1o crenuansHocta 020101.65 (011000) "Xumus" / 0. M. Kucenes, H. A.
Ho6peianHa. — Mocksa: Axanemus, 2007. — 344 c.

5. TrokaBkuaa H.A. Buoopranndeckas Xumus: Y9eOHUK IJIS CTYJCHTOB BY30B, 00YYaIOIIUXCS
no cneruanbHocTaM: 040100 JleweObnoe nmeno, 040200 Ilegmatpus, 040300 Menuko-
npodmiakruaeckoe neno, 040400 Cromartonorus / H. A. TrokaBkuna, FO. . baykos. — 7-e u3n.,
crep. — Mocksa: [Ipoda, 2008. — 543 c.

8. YYHEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYUAIOIINXCS

1. Mocraneiruna JI.B. Beenenue B cnenuanbHOCTh. MeTOAMYECKHE YKa3aHUS K BBITOJIHEHHUIO
7a00paTOpHBIX paboOT MO AUCUUIUIMHE cHenuanu3auuu «BBeneHue B CHENUATBHOCTBY JUIS
ctyneHToB crneuuanbHoctd 04.05.01 — dyHgameHTanpHas U NpPUKIAAHAsS XUMHS (Ha IpaBax
pykornucu). Kypran, 2016 — 26¢.

9. PECYPCBI CETH «MHTEPHET»,
HEOBXOIUMBIE J1JIs1 OCBOEHUA JUCHUITJINHBI

Ne WHTepHeT-pecype Kpatkoe onucanue

[TopTan pynnamenransHOrO

1 | http://www.chem.msu.ru/
XMMHUYECKOT0 00pa3oBaHus

Hay4Ho-nionmysipHbINi XMMUYECKUI

2 | http://chemanalytica.com/
nopTan

CaiiT 1o HEOpraHNYECKOMY U
OpraHMYECKOMY CHHTE3Y U
JIUTEPATYPHBIM HCTOYHHUKAM IO CHHTE3Y
BEIIECTB, TOKCUKOJIOTHH (hapMaKoJIOTHH

3 | http://chemister.ru/

WHTepakTHBHBIN MyJIbTUMETUNHBINA

4 | http://www.alhimikov.net/elektronbuch/menu.html M
y4eOHHK 110 HEOPTAaHUIECKOH XHUMHUH
5 | http://www.xumuk.ru/nekrasov/ Y4eOHUK HEOPraHUYECKOH XUMHH
s Hayunas snexTponHast 6nOnuoreka
6 | http://elibrary.ru/defaultx.asp ELIBRARY RU
EJAMHOE OKHO moctyma k
7 | http://window.edu.ru/unilib 3JIEKTPOHHBIM OUOJIMOTEKaM BY30B
Poccun.
8 | http://biblioclub.ru VYuusepcurerckas o6nbnnoreka ONLINE.
. . DIIeKTPOHHO-OMOINOTEUHAS CHCTEMA
9 | http://znanium.com ;
«znanium.comy
10 | http://virtuallib.intuit.ru Buptyanbaas 6ubnmorexa « IHTYUT
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10. THOOPMALIMOHHBIE TEXHOJIOI' MU,

IMPOI'PAMMHOE OBECIIEYEHUE
N NTHOPOPMALIMOHHBIE CITPABOYHBIE CUCTEMbI

[Ipy yTeHuM NEKIUH HUCHOJB3YIOTCA ClalIoBble Mpe3eHTauuu. K omnepaimoHHON cucteme u
MPOrPaMMHOMY  OOECIICUYCHHI0 KOMITBIOTEpa, HCIOJIB3YEeMOro TMPH IOKa3e CIAiI0BBIX
MIPE3CHTALNN, TPEABSIBISIOTCS MUHUMAIbHBIC TPEOOBAHMS.

1. OBC «Jlamp» 2. DBC «Koncynprant cryaenta» 3. ObC «Znanium.com» 4. «[apant» —
CIIPaBOYHO-TIPABOBAs CUCTEMA

11. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

MarepuanbHO-TeXHHUYECKOE OOECHeueHHe M0 peaIn3aluu AUCHUIUIMHBI OCYILECTBISAETCS B
cootBercTBUM ¢ TpeboBanusmu ®PI'OC BO no ganHoii 00pa3oBaTesbHONM IPOTrpaMMe.

12. Iasl CTY/IeHTOB, 00Y4YAIOMIMXCSl ¢ UCIO0JIB30BAHNEM JINCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX
TeXHOJIOTHH

[Ipy WCHONB30BaHUM OSJEKTPOHHOTO OOYYEHUS ¥ JUCTAHIMOHHBIX 00pa30BaTEIbHBIX
texHosyoruil (magee 30 u JIOT) 3aHATHSA MOTHOCTHIO WIM YACTUYHO TPOBOIATCS B PEKUME
onsaiiH. O0bEM JUCHUIUIMHBI U pacHpeielieHUe Harpy3ku mo BuaaMm pabOT COOTBETCTBYET II.
4.1. Pacnipenienienue 6ajuioB COOTBETCTBYET I1. 6.2 1100 MOXET ObITh U3MEHEHO B COOTBETCTBHH
¢ pemenueMm kadenpsl, B ciydae nepexoga Ha 90 u JIOT B mpomecce oOyuenus. Pemenue
kadenpsl 00 UCMONB3yEeMBIX TEXHOJOTHSIX U CUCTEME OIEHUBAHUS JOCTHKEHHUH O0YJaroIuXcs
MNPpUHHUMACTCA C Y4Y€TOM MHCHHA BCAYHICTO IMperoaaBaTre/idi W AOBOJUTCA 10 CBCACHUA
oOyJaromuxcs.
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JIMCT

perucTpanuu u3MeHeHuil (JIONoJIHeHuil) B pado4ylo nporpaMmmy

y4eOHOM TUCUMILINHBI
«BBeeHue B clIeNMAIBHOCTD)

N3meHeHus / 10N0JHEHUS B pa004yI0 IporpaMmmy
Ha20  /20__ y4eOHbIii roa:

OTBETCTBEHHBIN MPEINOJaBaTElb / d.N.0. /

V3meHeHus yTBepKICHbI Ha 3aceaHuu Kadeapbl « _ » 20 r,
ITpoTokomn Ne

3aBenyronmii kKageapoit « _» 20 T.

HN3menenus / nonoHeHust B pado4yio nporpaMmmy
Ha20 /20 yueOHbIii roa:

OTBeTCTBEHHBIH NpEnoaaBaTeb / ®.1.0. /

V3meHeHus yTBepKICHBI Ha 3aceaHuu Kadeaphl «  » 20 r,
[TpoTokon Ne

3aBeayromuit kadeapoit « _» 20 T
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ITPUJIOXKEHUE 1
AHHOTaIuUs K pabodeii nmporpaMmme JUCITUTITMHBI
«BBejieHre B CICIUAIBHOCThY
OO6pa3oBaTeIbHOM MPOrpaMMBbl BBICIIETO OOpa30BaHMS
MIPOrPaMMBI CIICIIUATHTETa
04.05.01 — «dynnameHTaIbHas U IPUKIIATHAS XUMUS)
Hamnpaenennocts (mpoduib) «AHAIUTHYECKAS XUMHUSI»

TpynoemkocTs nucuuiuivebl: 2 3E (72 akageMHUecKUX daca)
Cemectp: 1 (ounas popma oOydeHMS)
dopma NpOMEKYTOYHON aTTECTALUU: 3aueT

ConeprxkaHue TUCIUILTAHBI

[Ipodeccuorpapuuecknii  aHainu3  AESITEIBHOCTH  BBIIYCKHUKOB  CIELUUAIbHOCTH
«DyHaMeHTalbHasl U MPUKJIaJHAs] XUMUsA». AHAIN3 HOPMATHBHBIX JOKYMEHTOB IOATOTOBKH
CHEHUAJIUCTOB MO cHenualbHOCTH «DyHIaMeHTalbHas W OpuKiIagHas XuMus». OCHOBHBIE
9Talbl B UCTOPUU Pa3BUTHUA XMMHU. 3aKOHOMEPHOCTH U TEHICHLUHU Pa3BUTHUS COBPEMEHHOMU
XUMHU. MeCcTO XMMHU B COBPEMEHHOM Mupe. HaydHble TOCTHKEHHUS BBIIAIONINXCS 3apy0eKHbIX
U POCCUMCKUX XUMHKOB.
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