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1 ]_le.]'ll/l U 3312491 OCBOCHHUSA TUCHUIIINHBI

Lesab ocBoeHUs qUCHUIUIMHBI «KOMITBIOTEPHOI XUMUS» ABIsETCS (POPMHUPOBAHUE POPECcCHOHATb-
HOM KOMIIETEHTHOCTH BBIIIYCKHUKA, IOJYYEHHE CTYAEHTaMU 3HAHUM O MOCTAaHOBKE 3aJaud M peau3aluu
Hay4HOU, TBOPUYECKON pabOTHI HA OCHOBE UCCIIEIOBAHUM MEXaHM3MOB XUMHUYECKUX PEAKIUN U KaTaJIuTH4e-
CKUX TIPOIIECCOB B OPraHMYECKON, HEOPraHMYECKOW aHATUTUYECKOH XMMHUU M Onoxumuu. Mcmons3ys co-
BpEMEHHbBIE 3HAHUS MOJIYIMIIMPUUECKUX U HEAIMIIMPUUECKUX METO/I0B KBAHTOBOW XMMUH, a TAaKXKe€ CIOCOOBI
00pabOTKH pPE3yJIbTaTOB PACUYETOB, BBIIBUTH CBSA3M MEXIY pACIpeleieHHEM 3JIGKTPOHHOW M CIIMHOBOM
IUIOTHOCTU U CTPYKTYPOW MEPEXOJHOr0 COCTOSIHUS (KAaTAIMTUYECKOTO IIEHTPa) HAHOOOBEKTOB; HAyUUThCS
OIICHUBATh U3MEHEHUSI XUMHUYECKHX U (PU3UKO-XUMUYECKAX CBOWCTB MOJIEKYJ M KOMIUIEKCOB MIPU MPOTEKa-
HUU XUMHUYECKUX PEaKIUii, HA OCHOBE MIPUHIIUIIOB, MOJOKEHHBIX B OCHOBY KBAHTOBOM MEXaHUKHU.

3agaumn:

1) meopemuueckuii KOMNOHEHM:

- IOCPEJICTBOM CAMOCTOSATEIbHOIO N3YUEHHUsI HAyYHOU JTUTepaTypbl U KOHCYIbTALUN MTPenogaBaTes,
a TakKe CIyIIaHUs, KOHCTIEKTUPOBaHUs U pedeprupoBaHUs U3yUUTh HH(OPMALIMIO O pacCMAaTPUBAEMON XH-
MUYECKOM (KaTaluTUYECKOH, (pepMEHTaTUBHOMN) peaKkinu;

- 3HaTh CYUIHOCTb, UCIIOJIb3YEMbIX KBAHTOBOXUMUYECKUX METOJIOB, NPU MCCIEJOBAHUM PA3IUUYHbBIX
TUIIOB PEaKIUN U IPOLECCOB B XUMMUH;

- BJIaJIETh OCHOBaMH aHaJIN3a PacyYETOB;

2) noznasamenvHulil KOMNOHEHM:

- IOHUMATh POJTh TEOPETUIECKOTO aHATN3a;

- UMETh TIPE/ICTaBlIeHHE 00 0COOCHHOCTSX UCCIIETYEMBIX 0ObEKTOB;

- BJIaJIETh METOI0JIOTHEl BHIOOpa METO/I0B pacyeTa U UCHOJIb3yeMbIX 0a31COB;
3) npakxmuyeckuii KOMNOHEHM:

- YMETb C MOJIb30M MPUMEHSTH 3HAHUS [0 KBAHTOBOW XMMHUHU Ha MPAKTHUKE;

- OCBOUTbH COBpEMEHHbIE METOJIbl pacuera 3JIEKTPOHHON CTPYKTYphl BEIIECTB B Ia30BOM, MKHUAKOU
TBepAOH (hazax U yMETb UX MPUMEHATD JJI1 KOHKPETHBIX MMPAKTHUYECKUX 3aa4.

2 MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

JlMCcIMIUIMHA OTHOCHTCSL K 00s3aTeNbHBIM JUCHUILUINHAM (MOJIYJISIM) BapUaTUBHOM 4acTh Oyoka [
«lucuurmmHbl (MOTyIIN)»

[IpepexBusuthl qucturuiunbl: b1./[.b. 13 Hughopmamuka, B1.J1.5.14 HUngopmayuonnvie mexnonocuu
u npoepammuposarue, b1./].b.28 Keanmosas xumus

[MoctpexkBusuthl aucuurunbl: 52.11.B.11.3 Hayuno-uccnedosamenvckas paboma

3 TpeGoBaHus K pe3yabTaTaM 00y4eHHs MO JUCHHUIINHE

Hpouecc HU3YUYCHU NUCHUIIIIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie CICAYHOIIUX PE3YJIbTAaTOB O6y‘{eHI/I$I

[Tnanupyemble pe3yabTaThl
00y4yeHHs 110 TUCLMITIIMHE,
Koxa n HaumeHnoBanue Koxa 1 HauMeHOBaHME MHIMKATOPA
. XapaKTEepU3YIOIIUE 3TAIbI
(bopMUpPYEMBIX KOMIIETCHIIUN JOCTH)KEHUS] KOMITETeHLIUU
¢dbopmupoBaHus
KOMIIETCHIIUI
[TK*-1 CnocoGen mnanupoBarts | [IK*-1-B-1 CocraBnser oOmumii ruian 3HaTh:
paboTy 1 BIOMpATh UCCIIEZIOBAHUS U JETANbHBIE TUIaHbI - OCHOBHBIE NPUHIIUIIBI,
aJIeKBaTHBIE METO/IbI PEIICHUS | OTACIbHBIX CTAHH 3aKOHBI, METOJIOJIOTHIO
Hay4yHo-HccaenoBarenbckux | [IK*-1-B-2 BeiOupaer skcriepuMeHTalbHbIE  |M3Y4aeMbIX XUMHUECKUX
3aJa4 B BBIOpAaHHOW OOJIACTH | M PacyeTHO-TEOPETHUYECKHE METO Il PEIICHUS | TUCIIUILIINH




KOI[ 1 HAMMCHOBAHUC MHIUKATOPA
JOCTHXXCHUA KOMIICTCHIIUHN

Ko n naumeHoBanue
(hopMHUpYEMBIX KOMIIETCHIIHIA

[TnarupyemMblie pe3ynbTaThl

00y4eHUs 1O AUCLIUILINHE,

XapaKTEePHU3YIOIIHE ITAITbI
¢dbopmupoBanus
KOMITETCHIIU I

HOCTAaBJIEHHOI 3a/1a4i UCXOIS U3
HNMCHOIIUXCS MaTepI/IaJIbHBIX nu BpeMeHHBIX

pecypcoB

XUMHUH, XUMAYCCKOM
TEXHOJIOTUM UJIM CMEXHBIX C
XUMHEN HayKax

- TEOPETUUYECKUE OCHOBBI
¢du3nveckux u GU3UKO-
XUMUYECKUX METOJIOB
HcCIe0BaHus

YMmerh:

- UCTIOJIb30BaTh
byHIaMEHTAIbHBIC
XUMHUYCCKHE TTOHATHS B
CBOEH MPoQeCcCHOHATTLHON
NeSTeTbHOCTH

Baaners:

- TEXHUYECKUMU
Cpe/cTBamMu,
JIOKyMEHTaueun u
METOJaMH1 UCTIBITAHUH JIJIs1
peIIeHus TOCTaBICHHBIX
3amad, B ToM unciae HUP

4 CTpyKTypa M coepkaHue TUCUUIIMHBI

4.1 CTpyKTypa AUCHMILTHHBI

OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 3 3aueTHbIe equHuUIlb! (108 akajgeMudeckux 4acoB).

TpynoeMKoCTb,
Bun paGotst aKaJIeMHUYECKUX YacoB
5 cemecTp BCETO

O01mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 84,25 84,25
Jlexuuu (JI) 34 34
JlaGopaTtopHubie paboTs (JIP) 50 50
[TpomexyTouHas aTrectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocTrosiTesqibHast padora: 23,75 23,75
- camonoo2omoska (npopabomxa u nO8MopeHue N1eKYUOHHO20 Mamepuania u
mMamepuana y4eOHUKo8 u y4eOHbIX nocooull;

- N0020MOBKA K 1A00PAMOPHLIM 3AHAMUIM,

- 10020MOBKA K pYOeNCHOMY KOHMPOJIO U M.N.)

Bua nToroBoro KoHTpoOJIs (3a4eT, IK3aMeH, 1(¢epeHIPOBAHHBIN 3a4eT

3a4er)

Pazgensl JAUCHUIIIIMHBI, NU3Yy4aCMBbIC B 5 CEMECTPEC

KonnyectBo yacos
Ne ayJIUTOpHAas
HaumenoBanue pasziesnon BHEay/I.
paszzaena BCETO pabota

113 | P pabota

1 [TpubnuxeHus B KBAaHTOBOM XUMUHU. 24 8 12 4

2 KBanTOBO-XuMU4eCKHe METO/IbI pacuera 53 13 30 10

3JIEKTPOHHOU CTPYKTYPHI.




KonuyecTBo yacoB
Ne HanmenoBanue pasnenos ayAuropHas BHeEay/l.
paznena BCETO paborta
T 113 | JIp pabora
3 [Toctpoenue, pacuer ¥ BBHIOOp MakKeTa MPOTPaMM 31 13 8 10
JUTS. KBAHTOBO-XUMHUYECKOTO MOJCITUPOBAHUS
Wroro: 108 34 50 24
Bcero: 108 34 50 24

4.2 ConeprxaHue pa3/iesioB AUCHUNIIHHBI

Ne 1 IIpubauxeHnsi B KBAHTOBOM XMMUM.

OpHosnexkTpoHHoe npubmmkeHue (aerepmuHaHT Crelitepa), BapUalMOHHBIM NPUHLUI (BBIBOJ
CEeKyJIIpHBIX ypaBHeHHI). Beiuncnenne AO B oaHOIeKTpoHHOM npuOmkennu. Meton BC. Monekyna u
xumuueckas cBsizb. Meronq MO. Cummerpust u auarpaMmma MO 2-X aTOMHBIX TOMOSIZIEPHBIX MOJIEKYJI.
MonexyispHbIE TapamMeTpBl.

Ne 2 KBaHTOBO-XMMHMYecKHe METO/Ibl pacyeTa 3JIeKTPOHHOM CTPYKTYPbI.

Meron Pyraana. Meton Xaptpu-®oka-Pyrana.Meroasr YIIAIl u MUIIAIL. Tlpubnmxenue
MUIIATL/3 (MINDO/3).Meton Xrokkens. IHAEKCHI AJIEKTPOHHON CTPYKTYpHI. YpaBHeHUss XapTtpu-Doka.
Merton camocoriacoBanHoro moyis (CCII). YpaBuenust Pyraana. Teopusi pyHKIMOHANA IIIOTHOCTA W €€
Moaudukanuu. Meron  koHpurypaunonHoro  B3aumopeiicteus  (KB).  Ilomysmnupuueckue u
HEAIMIIUPUYECKUE METO bl KBAHTOBOI XUMUH.

Ne3 TIlocTpoenme, pacyer W BbHIOOPp NaKeTa MNPOrpaMMm /IS KBAaHTOBO-XMMHYECKOIO
MO/1eJINPOBAHUS

becrutatapie mporpammubie miponyktel GAMESS, FireFly, Dalton, ChemCraft. Kommepueckue
npoekthl GAUSSIAN, Q-CHEM, HyperChem. Bxomnoit aiin, kirodeBble KOIbl. YUYET CHMMETPHH
MOJIeKyNbl. basucHble HAOOpbI W CYNEPIIO3UIMOHHAS OMUOKAa. Y4YeT COJbBATAlMOHHBIX A (EKTOB.
MonenrpoBaHue HU3KOMOJIEKYJISIPHBIX U CJIOKHBIX cucTeM. KoMOMHUpPOBaHHBIE METOAbI KBAHTOBOM XUMHH.
TepMoauHamMuyeckast 3a1aya.

4.3 JlabopaTopHble padoThI

Ne Koi-Bo
No JIP HanmenoBanue 1abopaTopHbIX paboT
paznena 4acoB

[IpaBuna TexHukM  OE30MACHOCTH W TEXHUKA  BBIMOJIHCHHUS
J1a00paTOPHBIX padoT.

3HaKOMCTBO ¢ nporpamMmmami. [loctpoeHue Mosekysn. OMIUpUUYECKHE,
2 1,2 MOJYSMIIMPUYECKUE U HEIMIUPUUYECKUE METOJbl HCCIEAOBaHUS 4
AIIEKTPOHHOU CTPYKTYPBI MOJIEKYJI.

Pacuer BxoaHbIX mapameTpoB. ONTUMHU3ALUS MOJEKYJIbl METOJaMHU
abinitio. [Toctpoenne ceuenns [1110.

Pacuer TepMoauHamuuecko 3amau. Busyanuzamus u  paszbop
aTOMHBIX OpOHTaNIEH.

5 2 TepmoiMHaMKKa XUMUYECKUX MPOLECCOB. 4

CpaBHeHI/Ie OMIIUPUYCCKUX W  MOJYSMIIMPDUYCCKUX METOHOB C

6 2 MeToaMH abinitio. BeiGop 6a3ucHoro Habopa. 4

7 ) Metoa TeopuH (QyHKIMOHAJIA IUIOTHOCTU. BbIOOp QyHKIMOHANA 4
TUIOTHOCTH.

] 2.3 MoenupoBaHie HU3KOMOJIEKYJISIPHBIX CUCTEM. DJIEKTPOCTAaTHUYECKHM 4
MOTEHIMAJ U JIEKTPOHHAs! IJIOTHOCTh. 3apsijl HAa aTOMax

9 3 Cynepnio3uninoHHas ommoka 6azucHoro Hadopa. 2

10 3 Br160p Mozienu ydera coiabBaTallMOHHBIX () (EKTOB 2

11 3 Komb6uHnpoBaHHbIe MEeTOI6I KBaHTOBOM xuMuu QM/MM+ 4

12 3 Komb6unupoBanubsie MeTo 161 KBaHTOBOM xuMun ONIOM 4




Ne Kox-Bo

Ne JIP HaumenoBanue 1abopaTopHbIX paboT
paszgena 4acoB
13 2,3 Mertonp! koH(puryparnmonnoro B3aunmoaeictsust 1 MKCCIIT 2
14 2,3 [TocTpoenue sHepreTueckux TepmoB merogamu KB 2
15 2,3 [Toctpoenue snepreruueckux repmoB merogamu MKCCIT (MCSCF) 2
16 23 [IpumeHeHne Ipyrux METOAOB KBAHTOBOW XHMHU K XHMHYECKUM )
’ cuctemaMm (DFT-D, TD-DFT, CASSCF)

17 Pemenue 3anay. 2

Hroro: 50

5 Y4yeOHO-MeTOANYECKOE 00ecTIeYeHHe TUCIMITIHHbI
5.1 OcHoBHas auTEpaTrypa

1. Ctpombepr, A. I'.®@usnueckas xumus [Tekcr] : yued. aiia xuMm. cren. By3oB / A. I'. Ctpom0epr, /1.
I1. Cemuenko.- 7-e u3a., crep. - M. :Boicmn. mik., 2009. - 528 c. : un. - bubmuorp.: c. 511-515. - Tlpenm.
yka3.: ¢. 516-522. - ISBN 978-5-06-006161-1.

2. Epmakos, A. U.KBanTOBass Mexanuka u kBaHTOBas xuMus [Tekcr] : yaed. mocodue aiis By30B / A.
N. Epmakos. - M. :FOpaiit, 2010. - 556 c. : w1 - (OcHOBBI Hayk). - bubmuorp.: ¢. 505-507. - Tlpun.: c. 517-
528. - Ilpeam. ykasz.: c. 540-555. - ISBN 978-5-9916-0587-8. - ISBN 978-5-9692-0331-0.

3. EpmakoB, A. . KBantoBas MexaHuka W KBaHTOBass xuMus [Tekct] : ydeOHOe mocobwe ist
CTYIEHTOB BBICHIMX y4eOHBIX 3aBe/ieHuH, oOydaromuxcs no cnenuanbHocty BITIO 020101.65 - "Xumusa" /
A. U. Epmakos. - Mocksa :FOpaiit, 2015. - 556 c. : un. - (OcHoBBI Hayk). - bubmuorp.: c. 508-516. - Ipw.:
c. 517-539. - Ilpenm. ykas.: c. 540-555. - ISBN 978-5-9916-0587-8.

4. bapanosckuii, B. 1.KBanTtoBas Mexanuka u kBanTtoBas xuMus [Tekct] : yae6HOe mocodue / B. U.
bapanoBckuii.- 2-¢ uzn., ucnp. u gom. - Cankr-IlerepOypr : Jlanp, 2022. - 427 c. : wi. - (Y4eOHUKHU IS
By30B. CrienuanpHas auteparypa). - [pun.: ¢. 407-420. - bubmuorp.: c. 421. - ISBN 978-5-8114-2340-8.

5. Ilemkos, C. A. TeopeTnueckne OCHOBBI KBAaHTOBOUM M (Ppr3WUECKON XUMUU [ DIEKTPOHHBIN pecypc|
: yueObHOE mocoOue Jytsi 00y4Jaromuxcs 1Mo mporpaMMam BhICIIEro oOpa3oBanus o crenranbHocTh 04.05.01
dyHIaMeHTalIbHAS M MPUKIIaIHAs XUMUs, U 110 HampaBiieHuto oarotoBku 04.03.01 Xumus / C. A. Ilenikos;
M-Bo Hayku ¥ BbIcil. oOpa3zoBanus Poc. @enepanuu, denep. roc. Or0KeT. 00pa3oBatT. yUpeKI€HHE BBICII.
obOpazoBanus "OpeHOypr. roc. yH-T". - DIeKTpoH. naH. - OpenoOypr : OI'Y, 2021.



5.2 JlonoiHuTEIBHAS IUTEPATYPA
1. CrenanoB H.®, KBantoBast Mmexanuka u kBantonas xumust M.: Mup, Uza. MI'Y 2001. 519 c.
5.3 llepuoauyeckue U3TaHUA

1. Yenexu xumuu: xxypHail. - M.: Arentcto "Pocrnieuarts.

2. Kuneruka u katanus: xKypHail. - M.: Arenrctso "Pocneuats".

3. U3Bectust PAH, cep. Xumunueckas: xxypHai. - M.: ArenrctBo "Pocnedars".
4. loxnane! akanemun Hayk (IAH) : xxypnan. - M.: ArenrctBo "Pocneuats".
5. XKypHnan HeopraHuueckoi XuMuu: xypsai. - M.: APCMU

6. Kypnan ¢pusnueckoit xumuu. - M.: Arerrctso "Pocreuars”.

5.4 UnTepHeT-pecypchl

1. Capit T'wmranemusi. KHurn mo XWMHUM Ha aHTJIMMCKOM $S3bIKE€; KHHUTH IO KBAaHTOBOW XHMHUHU,
cnektpockonuu djvu-inf.narod.ru/nclib.html

2. baza JgaHHBIX O pPEHTTCHOCTPYKTYPHOM aHalM3€ COEAMHEHM u aroMHbIX Tepmax NIST
www.nist.gov > PML >Publications

3. Quantum Chemistry with Wavefunction Spartan www.computational-chemistry.co.uk

4. Quantum Chemistry Software - MOLCAS www.molcas.org/introduction.html

5. Odunmaneaeiil cait A.A. I'panoBckoro http://classic.chem.msu.su/gran/gamess/index.html

6. Hayunas snexkTponHast bubimoreka - http://elibrary.ru/defaultx.asp.

7. OmnexktponHas  Oubnmoreka  Poccuiickoli  rocymapctBeHHo — Oubmmoreku  (PI'B) -
http://elibrary.rsl.ru/.

8. Mupogas nudposas 6udbauoreka - http://www.wdl.org/ru/.

9. Ily6bnuunast DnexktponHas bubanoreka (0061acTH 3HaHUSA: TYMaHUTAPHBIE U €CTECTBEHHOHAYYHBIC)
- http://lib.walla.ru/.

10.0nektponnas Oubnuorexka IQlib (oOpa3oBarenbHbIC W3MAAHHSA, JJIEKTPOHHBIC YYEOHUKH,
CIpaBOYHBIC U y4eOHBIC TOcoOms) - http://www.iglib.ru/.

11.OnextponHass Oubnuoreka Cankr-IlerepOyprckoro rocyaapcTBEHHOTO —IMOJIUTEXHUYECKOTO
yHHUBEpCUTETa (METoAuueckas M ydeOHas JUTepaTypa, CO3/JaBaeMas B JIIEKTPOHHOM BHJIE aBTOPaMHU
CIIoI'TYno  mpodumto  oOpazoBaTenbHOM W HAY4YHOM  JIEATENBHOCTH  YHHUBEpPCUTETa) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

12. Hayunas 6u6nuoreka MI'Y umenu M.B. JlomoHocoBa - http://nbmgu.ru/

5.5 Ilporpammnoe obOecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(POPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI

1. TAPAHT Ilnardopma F1 [DnexTpoHHBIH pecypc]: cpaBouHO-IIpaBoBas cucrema. / Pazpaborunk
OOO HIIT «I'APAHT-CepBuc», 119992, MockBa, BopoOwseBbl roper, MI'Y, [1990-2019]. — Pexum
noctyna B cetr OI'Y miist ycranoBku cucteMsl: \fileserver1\GarantClient\garant.exe

2. Koncynprant [lmoc [DneKTpOoHHBIN pecypc]: 3IeKTpOHHOE MePUOIMUECKOe U3aHNe CIIPABOYHAsS
npaBoBas cucrema. / Pazpabotunk 3AO «Koncynbrant Ilmtocy, [1992-2019]. — Pexum noctyna k cucreme
B cetn OI'Y st yeranoBku cuctemsl: \\fileserver1\lCONSULT\cons.exe

3. WebofScience [DnekrpoHHbIii pecypc]: pedepatuBHas 6a3a naHHbIX / kommanus Clarivate
Analytics. — Pexxum nocrtyna :http://apps.webofknowledge.com/, B noxansHoii cetn OI'Y.

4. AmericanChemicalSociety [DnexktpoHHblii pecypc] : 0aza pgaHHbIX. — Pexum poctyna:
https://www.acs.org/content/acs/en.html, B tokansHO# cetn OI'Y.

5. GAMESS (0GecnaTHO pacnpocTpaHseMblii TAKET IPOTPaMM)

6. DALTON (6ecrutaTHO pacrpOoCTpaHsAeMbIi MTaKeT MPOrpaMm)



http://www.computational-chemistry.co.uk/
http://www.molcas.org/introduction.html
http://classic.chem.msu.su/gran/gamess/index.html
http://elibrary.ru/defaultx.asp
http://elibrary.rsl.ru/
http://www.wdl.org/ru/
http://lib.walla.ru/
http://www.iqlib.ru/
http://www.unilib.neva.ru/rus/lib/resources/elib/
http://nbmgu.ru/
file://fileserver1/GarantClient/garant.exe
file://fileserver1/!CONSULT/cons.exe

7. Firefly 8.1 (GecriiaTHo pacnipocTpaHseMbli MaKeT MporpaMm)

8. Onepanmonnas cucrtema PEJ] OC

9. [Maket opucHbIx mpunoxenuit LibreOffice

10.  IIporpammuas cuctema JUisi OpraHU3aluy BUICO-KOH(pepeH-cBs3u Webinar.ru

11. ABromMaTu3uMpoBaHHas MHTEpPaKTHUBHAas cuctema cereBoro TtectupoBanuss - AWCCT

(3apeructpupoana B POCIIATEHT, CBuznerenscTBO 0 rocyAapCTBEHHOM perucTpanyu MporpaMMbl s
OBM Ne2011610456, mpaBoobnagarens — OpeHOYprekuii rocy1apcTBEHHBI YHUBEPCUTET), PEIKUM JIOCTYIIA
- http://aist.osu.ru.

6 MaTepHaﬂbHO-TeXHH'{CCKOC odecneuyeHue AUCIUITINHBI

AyIMTOpHUH OCHAICHBI KOMIUIEKTAaMH YY€HUYEeCKOW MeOenn, TEXHUUECKIMH CPEICTBAaMHU 00ydeHHUS,
CITyXKaIlUMHU TUIS IpeCTaBICHHUS yueOHOM uHpOpMaIH 00JIbIION ayIUTOPUH.
Jl1st mpoBeieHus 1Ta0OPpaTOPHBIX pabOT MO KypCcy XUMUHU KaxKas JabopaTopust 000pyI0BaHa:

1) BoITsoKkHBIM MIKaoM;

2) PaGouumu cronamu;

3) llltaTuBaMu A5 UHAWBHIyaIbHOTO HAO0Opa PEaKTUBOB U J1a0OPATOPHBIX MPUHAIIEKHOCTEH;

4) llItaTtuBel ¢ MpoOUpKaMH;

5) HabGopom o06opynoBaHusi OOILIEro IMOJIb30BAHUS (IPKCHUKATOP, KPUCTAIIU3ATOP, IPOMBIBAJIKH,
MTUHIIET,

TUTEJIBHBIC IUTIIBI, SPIITHU JIUIS MBIThS TIOCY/IBI);
6) HaGopamu XuMHU4eCKON TTOCY/IBI,

7) Ilpubopamu (cymuibHBIA T1iKad, MydenbHas T1edb, aHaauTH4YecKue Bechl, PH-metp
(OTOANEKTPOKOIIOPUMETP, )

8) Tabnumamu U mIaKkaTamu.

9) HabopoM HEOOXOMUMBIX XMMHUYECKHX PEAKTHBOB. B J1abopatopusx mpeaycMOTpPEHBI anTedka, ,
MHIUBUAYaJIbHBIE CPEACTBA 3aIIUTHI, & TAKXKE CPEICTBANOKAPOTYILICHUSI.

[Tomemenne st caMOCTOSITENTbHONH pabOThl OOYYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHONW TEXHHKOM,
MO IKJIFOYEHHOU K ceTu "UnaTepnet", u obecrieueHrueM  JOCTynma B 3JIEKTPOHHYIO
nHpopManmonHooOpazoBarensHyo cpexy OI'Y.



