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PABOYAS ITPOTPAMMA

ITo qucummmnae B1.0.17 «O6mas xumus»

Hanpasnenue noarorosku 15.03.04 ABTOMAaTH3aLKs TEXHOIOTMYECKHMX MPOLECCOB

U NIPOU3BOACTB( IO OTPAaCIsIM )
HporpaMMa MIOATOTOBKH «ABTOMATHU3AIMS TEXHOJOTHYECKUX IIPOLECCOB H IMPOU3-

BOJICTB »

Kpanuduxauus (cTeneHs) BbIMYCKHUKA bakanaepuam
@opma 00yueHHs __ QYHO-3204Has, 3a04YHas
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CemuHapcKHe 3aHATHS - E
JlabopaTopHble 3aHATHS 9/6 0,5/0,16
CamocTrosTensHas pabota 54/90 1/2,5
KoHTposb caMocTOSTeTbHON paboThI 36/8 1/0,22
®opMa aTTecTanuu 3a4yeT
Bcero 108 g

Hmxnexamck, 2023 r.




Pabouass mporpamma coctaBieHa C yderom TpeOoBanuii  DenepambHOTO
rOCYJapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa BhIcIIero odpasoBanusi Ne 200 ot
12.03.2015 mno wnampaBnenuto 15.03.04 «ABTomaTH3aIms TEXHOJOTHYECKUX
IPOIIECCOB ¥ MPOU3BOACTB( IO OTPACIISAM))»

« ABTOMATH3aIUs TEXHOJOTHYECKHUX MPOIIECCOB W MPOU3BOJICTB »

Ha OCHOBaHMH y4yeOHOro ruraHa Habopa oOy4varomuxcs 2023

P3.3pa60T‘II/IK IIporpaMMaI:
Honent xah.OXBT bongpipesa E.1O.
(TOIDKHOCTB) (moamucek) Axcanona O.JL.

Pabouas mporpamMmma paccMoTpena u oobpeHa Ha 3acenanuu kadeapst OXBT
IIPOTOKOJI OT 2023 1. Ne

3aB. xkadenpoit Axcanosa O.JI.
(moamuce) (®.1.0.)

COI'IACOBAHO

[Tporoxoin 3acenanus kadeapsl MHGOPMAIMOHHBIX CUCTEM U TEXHOJIOTHH,
peanu3yronieil HoAr0TOBKY OCHOBHOM 00pa30BaTeIbHOM MPOrpamMMbl OT _
2023 1. Ne

3aB. xadeapoit JlexxueBa H.B._
(moarucek) (®.1.0.)



Ilenu oceoenun oucuuniumwl

Hensamu ocBoenus gucuuiinabl b1.0.17 « O6mas XuMusiy sSBISIOTCS.

a) opmuposanue 3HAHUL O XUMUU HA COBPEMEHHOM HAYYHOM YPOGHE,
HeoOXo0uMblX 6 OdlbHeuweM Ol U3YYeHUs] U O0CBOeHUsl NOCNeOVIOWUX KAk
0OwWemeopemuyecKux, maxk u CReyUuaibHblX OUCYUNIUH,

0) 06yueHue mexHoN02uU NoJIyYeHUs: HeOPSAHUYECKUX COeOUHEeHUl,

8) o00OyueHue cnocobam NpPUMEHEHUs PA3TUYHbIX Beujecms U OCHOBHbIM
3AKOHOMEPHOCIAM U MEXAHUSMAM UX NpespaujeHuti, NoKa3amv poib XUMUU 8
NPOMbBLULIEHHOCIU, 8 XUMUYECKOU MEeXHON02UU.

2) packpvlmue CywHOCmu npoyeccos, NPOUCXO0OAUUX 8 OCHOBHBIX XUMUYECKUX
cucmemax noo Oeucmeuem 3aKOHO8 XUMUYUECKOU MePMOOUHAMUKU U KUHEMUKU,
OCHOBHblE XUMUYECKUE CBOUCMEA INIeMEHMO8 U UX COCOUHEHUN U UX NpUMeHeHue 8
COBPEMEHHOM NPOMBIUIEHHOM NPOU3BOOCMEE.

2. Mecmo Oucyunaunvl (mMooyna) 6 cmpyKkmype o00pazoeamenvHoll

npozpammol

Hucrumnaa b1.0.17  «OOmas Xumusy OTHOCHTCAI K 0Oazosoti 4vactu OIl m
dbopmupyeT y 6akanaBpoB 1o HarpapiieHHIo moaroroBku 15.03.04 Apromartuzalius
TEXHOJIOTHYECKUX TPOIIECCOB M MPOU3BOJACTB  HAOOp 3HAHWMA, YMEHUM, HABBIKOB H
KOMIICTEHIIMM, HEOOXOAWMBIX 11 BBIOJHEHHS HAyYHO-HCCIIEI0BATEIbCKOM,
IIPOEKTHOU €SI TEIbHOCTH.

Jns yenemHoro ocBoeHust Aucuuiuinibel b1.0.17 — «OOmas Xumusy oOaxarasp
nO HANpPaBJICHUIO TIOJATOTOBKM MO HAMPaBJICHUIO MOATOTOBKH 15.03.04
ABTOMATH3aIMs TEXHOJIOTHYECKUX MPOILIECCOB M TPOU3BOJCTB  JOHKEH OCBOHTH
MaTepual NpeIeCTBYONINX JUCIUIUINH:
a) Qusuxu
6) mamemamuxu

Hucuunnuaa b1.0.17 «O0mas Xumus» ABISIETCS MPEIIIECTBYIOIEH U
HeoO0Xxo/IMuMa JJisl YCTIEITHOTO YCBOSHHUSI MOCIEAYIOIINX JUCIUIIINH:
@) 91eKMpOmMexHuKa 2J1eKmpoHUKd
0) npoyeccol u annapamuvl XUMU4eCKUx mexHon02uti

3HaHus, TONyYeHHbIe TIpU M3ydeHun AuciuruiHbl b1.0.17 «OO0mas Xumus»
MOTYT OBITh HCIOJIB30BAHBl NMPHU TMPOXOXKACHUU HPOU3BOOCEEHHOU TPAKTUKU U
BBITIOJIHEHUU 6bINYCKHbIX KEANMUDUKAYUOHHBIX pabom TI0 HANIPABICHUIO TOJATOTOBKU
HarpasieHuto noaroroBku 15.03.04 ABromaTuzaius TEXHOJOTHYECKUX IMPOIIECCOB
Y IPOU3BOJICTB




3. Komnemenyuu ooéyuarwezocs, gpopmupyemoie ¢ pesyibmame 0C60€HUS

OUCUUNTUHBL
OIIK -1.1 3HaeT oCHOBHBIE 3aKOHBI U METOBI B 00JIaCTH

€CTECTBEHHOHAYYHBIX ¥ OOIICMHKCHEPHBIX 3HAHUI, MATEMaTHIECKOTO aHAIN3a 1
MOJICTUPOBAHUSI

OIIK-1.2 - YMeeT aHaM3upOBaTh TPUMEHSITh €CTECTBEHHOHAYYHBIE U
OOIIeNnHKEHEPHBIC 3HAHUS, METOAbl MATEMATHUECKOTO aHAIM3a U MOJICITMPOBAHUS B
npoheCCHOHAIBHOM e TEILHOCTH

OIIK-1.3 Bnageer HaBbIKaMU peEIICHUA 3a7a4 [0 aBTOMATH3alMHU

TEXHOJIOTHYECKUX TPOIECCOB W TPOU3BOJCTB HA OCHOBE ECTECCTBCHHOHAYYHBIX H
oOIIeMH)XEHEPHBIX 3HAHUI, METOJ0B MaTeMaTHYECKOT0 aHaI1u3a U MOJICIMPOBAHUS

B pezynomame oceoenun oucyuniaunot 00y4aroumuiica 00nxHcen:

1) 3narth:

a) OCHOBHBIE 3aKOHBI OOIIEeH U HEOPTraHUYECKON XUMUH,

0) k1accu(uKaIuio U CBOMCTBA XUMUYECKHUX JIEMEHTOB, BEIIECTB U COCAMHEHUM
B) YUCHHE O CTPOCHHE BEIIECTBA

I') XUMUYECKYIO CBA3b

1) XUMAYECKYI0 TEPMOAUHAMHUKY U KHUHETUKY

€) DJIEKTPOXUMHUYECKHE CUCTEMBbI

2) YMeThb:

a) NPUMEHATb OCHOBHBbIE 3aKOHbl XUMHUHM JUIS pelieHus 3ajad B o0iacTu
npodeCcCHOHANTBHOMN e TETLHOCTH
0) MJaBaThb XapaKTEPUCTUKY XUMHUYECKHUX OJIIEMEHTOB B COOTBETCTBUU C UX
MOJIO)KEHUEM B nnepuoanueckon cucreme .M. Menneneesa;
B) HCHOJb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIIME B Ipoliecce
W3TOTOBJICHUS MPOAYKIIMH TPeOyeMOoro KauecTna
I') HAXOJUTh MOJIEKYJISIPHYIO (POpMYITy BEIIECTBa;
:

3) Baaners:
a) HaBbIKAaMU MTPAKTUYECKOTO MMPUMEHEHUS 3aKOHOB XHUMHUHU.
0) CIOCOOHOCTBIO MCIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JEHCTBYIOIIME B
npoLecce U3roTOBJICHUSI MPOIYKIUU TpeOyeMOro KauecTBa, 3aJaHHOI0 KOJIMYeCTBA
B) CHOCOOHOCTBIO  HCIOJBb30BaTh  MaTeMaTH4eckue, (U3UKO-XMMHUYECKHE,

XUMHUYECKHUE METOJIBI JJIsl PEIIeHUs 3a7a4 MTPOoPeCcCUOHAIBHON JIeSITEIbHOCTH



4. Cmpykmypa u cooeprycanue oucyunaunsl 51.0.17 «Obwan xumusn»

OO6mast TpyT0€MKOCTh TUCIMIUIMHBI COCTABIISIET 33a4eTHBIX eanHull, 1 08 qacos

Ne Paspnen Buasbl yuednoit OuneHouHbIe
n/ | IUCHHUILIHHBI = paboThI (B 4acax) cpeacTsa AJs
n 2| Jlexuun [Ipaktrue | Jlaboparo | KCP | CPC NpoBeAeHUA
% CKHE pHBbIE HPOMEXYTOUHOI
© 3aHATHUA paboThI aTrTecTanuu 1no
pasaenam
1 | Tepuoanueckas 2/0 - - 6/1 6/9/ TECT,
cucremMa
XUMHUYCCKUX
aneMmeHnTtoB J[.1.
Menpeneena
2 | Xumuueckas 2/0 - - 6/1 | 6/9/ TECT,
CBs3b
3 Teopus 6/2 4/3/0 6/2 6/9/ TeCT,
XUMHUYCCKUX Ha60paT0pHa;[
MPOLIECCOB paGora
4 PactBopbI 6/2 8/4/4 6/2 6/9/ TECT,
naboparopHas
pabora
5 Xumuns p- 2/0 4/0/0 6/1 6/9/ TECT,
SJICMCHTOB nabopaTopHas
pabora
6 Xumus d- 2/0 21212 6/6/ | 6/9/ TECT,
N1EeMEHMO8 nabopaTopHas
pabora
HUTOIro 18/4/ 0/0/0 18/9/ 36/8 | 36/9
0/

®dopwma aTTecTaunn

Ounas popma: 3auem

3aounas ¢hopma - 3auem




5. Cooepircanue 1eKYUOHHBIX 3AHAMUIL RO MeEMAM C YKA3AaHUEM
dbopMHUpyeMbIX KOMIIETEHIIUN

Ne Pa3zgen nucuunanHbI Yackwl Tema Kparkoe conep:xkanue | Unaukarop
JIEKIIMOHHOT'0 bl
3aAHATUA JOCTHKEHUSA
KOMIIeTeHI !
"
1 [Neproanueckas cuctema 2/0 | Knaccuduxamus Cmpoenue amona. 1. 3HaeT
XUMHAYECKHX DJIEMEHTOB HEOPraHMECKHX CoBpeMeHHOE OCHOBHBIE
JI.. Menneneena COCIMHCHMH. MIPEACTABIICHUE O
Crpoenue CTPOEHUH aToMa 2. 3aKOHBI
aTtoma. KBaHTOBBIC UKCIa, , o0111el 1
Ilepromnuaeckuit aTOMHBIE OpOHTaNH. 3.. HEeOpraHuy
3aKO0H u | Ilepuoouueckuii 3aKoH u o
MIEPUOIUYECKAsT | HepuoouUecKas cucmema cexon
cHucTemMa JI.H.Menoeneesa. 1. XUMHH
A .Menneneen Crpykrypa
a. NEPUOANYECKON CUCTEMBI
3NEeMEHTOB. 2. I3MeHeHue
CTPOEHHUSL, CBOKCTB
AIIEMEHTOB U UIX
COCIMHEHUI B IEPUOJIE, B
rpynne. 4. [Tonstus o
BaJICHTHOCTH M CTETICHU
OKHCIICHHSL.

2 Xumuueckast CBA3b 2/0 | OcHoOBHBIC Xumuueckasn céazv. 1. | 3HATH O
TEOpUH IIpupona xumuyeckou CTPOEHHUHU
o0pa3zoBaHUs cBs3u. 2. Teopun BEIECTBa,
XHMHIECKHX o6pa303avHI/m npupoze
CBSI3CIA: § KOBANICHTHOH CBASH: | )\ weckoit
KOBaJICHTHOM, METO/] BAJICHTHBIX CBSI3CH

o CBS3U U
HOHHOM, (MBC), Teopus -
METAJTUYECKOH, | THMOPHUIU3AIlUH AaTOMHBIX CBOMCTBAX
MEXMOJIEKYJISIP opOuTanei, MeTo PasTHIHBIX
HOW, B MOJICKYJISIPHBIX KJIacCoB
KOMIUIEKCHBIX opouraneii (MMO). 3. | XUMHUYECKHX
COCJIMHEHUIX CBOICTBA KOBAJICHTHOM | DJIEMEHTOB,

CBSI3U: JJIMHA U DHEPTUs, | COCOUHCHUMH,
IMOJIAPHOCTD, BEIIECTB U
HACBIIIAEMOCTh U MAaTepHaoB
HaMpPaBJIEHHOCTb. 4.
Honnas cBs3b, ipupoaa
00pa3oBaHMsI U CBOWCTBA.
5. Metannmdeckas CBs3b,
pupoa o0pa3oBaHus U
CBOICTBA. 6.
MexMoJIeKyIsIpHOe
B3aHMOJICHCTBHE,
BOJIOPOJTHASI CBSI3b
3 Teopust XUMUYECKUX 6/2 OHepretnka W | Inepzemuxa u | YMeThb UCIIOJIb
J1100) 1 (S ¢6]0) ] HaIrpaBJICHUC HanpaelenHue KOJIMYUECTBECHH]
MIPOTEKAHUS npomeKanusn




XUMHYECKUX XUMUYECKUX NPOUECCOs XUMHAYECKHUX [
MIPOLIECCOB. 1. OcHoBHBIC TOHATHSA | mpodeccHOHAT
OHTaNBNHA. XUMHYECKOH BIIMSIHEE
X7AMUYecKoe TEPMOIMHAMHUKH. Pa3THIHBIX
paBHoBecue U | 2.IlepBoe Hayayio (bakTopos Ha
KHHETHKA TEPMOJMHAMHUKN H  €ro
XUMHYECKUAX CJICICTBHUSL. 3 | PaBHOBCCHC,
peaKuid. TepMmoxumuueckue COCTaBIATH
ITpomuecch c | ypaBuenus. Duranpnus. | KHHCTHICCKU
M3MEHEHUEM 3akon I'ecca u crmepcteus | © YPABHCHUA
CTETIeHU u3 Hero. 4. DHTponus.
OKHUCIICHUS Cropocmb xumuueckux
3JIEMEHTOB peaxyuil. Xumuueckoe
pasnosecue. 1.Cpenuss u
WCTUHHAS CKOPOCTh
XUMHUYECKON peaKIuu.
@akTopbl, BIUAIONIUE HA
CKOPOCTh pEaKIny.
2.3aK0H JeHCTBYIOIIIX
Macc U1 SJIEMEHTapHOU
CTauu XUMHYECKOU
peaknuu. 3. Koncranra
CKOPOCTH PEaKInH.
[Ipasuno Bant- 'odda;
ypaBHeHUE AppeHuyca. 4.
DHeprus aKTUBAIUH. 5.
Karamms, BUIpI kaTaamsa.
6. Xumuueckoe
paBHOBecHe.
JnHaMuyeckuii xapaxkTep
XUMHYECKOTO
paBHOBeCHS. 7. 3aKOH
NEHCTBYIONINX MacC IS
XUMHYECKOTO
paBHoBecus. [punnun Jle
[Tarenbe - bpayHa. 8.
PaBHOBecue B
TeTePOTeHHBIX CHCTEMAX
PactBopHI 4/2 CroocoOsbl [TonsiTHe KOHUEHTpALUUU | YMETh
BEIPaXESHHS pacTBopa, MOJIIpHas Knaccudpu
KOHIIEHTPAIHii KOHIIEHTPAIUS [IUPOBATh
PacTBOpPOB, SKBHBAJICHTA, MacCOBast | AJIEKTPOJIBI
AKTUBHOCTb. JIOJISL, THTP, U DJIEKTPO
PactBopEI TEPMOANHAMUYECKHE XUMHYECKUE
AJNIEKTPOJIUTOB U | TIPUYMHBI 00pa30BaHUS e,
HEDIIEKTPOJIUTOB | PACTBOPOB; (DM3MUYECKUE U | TIPOBOIUTH
. Bognsie XUMHYECKUE CHITBI, pac4eTst
PacTBOPBL. 00y CIIOBJINBAOIINE C UCIOJIB30
Bonoponsrit o0Opa3oBaHHE PaCTBOPOB; | BaHUEM
ITOKa3aTelb. OTIIUYHE CUIIBHBIX OCHOBHBIX
Tanponus AJNIEKTPOIIUTOB OT CHA0BIX; | COOTHOIIIE
COJICH. THUIIBI CUITBHBIX HUH
ANIEKTPOIIUTOB; TepMOIUHA
TUIpaTanys HOHOB, MUKH
MIEPBUYHAS M BTOPUYHAS | M PacUeThI




TUAPaTHBIE 000JI0YKH, OCHOBHBIX
KPUCTAJUIOTHIPATHI; XapakTe
aKTUBHOCTb, PHUCTHK
ko3 purmeHT CHCTEM
aKTUBHOCTH; THIIBI
ca0bBIX 3JIEKTPOJIUTOB,
KOHCTAHTHI ¥ CTENICHH
JIUCCOLIMAITIH CTTIAa0bIX
JEKTPOJIUTOB.
Jlucconmarys BOIBI.
Bona xax cra0siit
3JIEKTPOJIUT, BOAOPOIHBII
Y TUJPOKCUIIbHBIN
MTOKA3aTeNH PaCTBOPOB,
CITOCOOBI H3MEPCHUS
BOJOPOITHOTO
MTOKa3aTes;

Xumus P-3JIEMEHTOB 2/0 CaoiicTBa OO0mue cBoicTBa Biageer
JJICMCHTOB |V, siemenToB [VA- 3KCIIEPUMEHT
VvV, VI, VI MOATPYTITBL; XUMUS ATLHBEIMH
TPYOI TIaBHBIX HEOPTaHUYECKUX HABBIKAMU
TIOATPYII, COEIMHEHUH yTIepoa; oTIpeIeTeHH
CIIOCOOBI 0COOCHHOCTH
MTOJTyYeHUS XUMHYECKHX CBOWCTB XHMqueCKHX
HEKOTOPBIX kpemuus; VA- CBONCTB .
COeIMHEHHI, UX IO PYIIEL; COCIMHCHNH,
XUMHUYCCKUE 0COOCHHOCTH YCTaHOBJICHU
CBOMCTBA. XUMHYECKUX CBsI3eH a3ora | I CTPYKTYPHhI

C BOJIOPOJIOM, YIJIEPOJOM | COSTMHEHUM

1 KUCIIOPOJIOM;
XHUMHUYECKHE CBOMCTBA
MOJIEKYJISIPHOTO a30Ta;

aMMHMaK U €T0
MPOU3BO/IHBIC; OKCHJIBI
a30Ta, a30THasl, a30THCTas
KHUCIIOTBI K UX COJIH;,
o01ue cBoiicTBa
snemeHToB VIA-
MOJITPYIITIHI;
MOJICKYJISIPHBIN KHCIOPOJ
KaK OKHCJIUTENb; O30H;
pacnpoCTpaHEHHOCTh
COCJIMHEHHI KHUCIOPO/Ia;
OKCH/IBI,
KHCJIOPOJICOJIEpIKAIIUE
kuciiotsl, VIIA-
HOATPYIIIbI;, CTCTICHU
OKMCJIEHHUS TaJIOTEHOB B

COCUHEHHSIX,
0COOEHHOCTH CBSI3EH, ,

(hropoBogOpO/I,

(hropoBoOpOTHAS
KHCJIOTa U €€ COJIH;
XJIOPOBOJIOPO/I, XJIOPO-
BOJIOPOJIHASI KHCIIOTA U €€




COJIN, COCANHEHUS C
MIOJIOKUTETbHBIMH
CTENECHSAMH OKHCIICHHS
XJIOpa, UX XUMHYECKIE
CBOICTBA
6 Xumust d-371eMEeHTOB 2/0 | O6mue OO6mue cBoiicTBa U Brianeer
CBOMCTBA 0COOEHHOCTH S3KCIIEPUMEHT
MIePEXOIHBIX HEPEXOHBIX METAILIOB; | 4L HEIMH
METAIJIOB U WX COEIMHEHHS XpoMa B HABBIKAMHY
OCOOCHHOCTH. CTETeHSIX OKHCIEHUs +3 U
OmpeAcICHUs
CoeauHeHus +6; coeIMHEHHS
) XUMHUYECKHUX
XpoMa, monubaena (V1); .
Maprasiia, coenuHeHus Mapranma | CoOACTB .
xKenesa, poIb coeuHennit Xpoma, | COCAMHECHUM,
KoOaJbTa, MounbaeHa, Mapranmna, | YCTaHOBJICHU
HHUKEJIA, ILUAHKA, | JKejae3a, HUKeasd, Meau u | I CTPYKTYPBI
KaJMUs U PTYTH IIMHKA COEIMHEHU I
6. Codepircanue npakmuueckux 3aHAMUI He NPeOyCMOMPEHO
1. Cooeporcanue 1a60pamopHbIX 3aHAM UL
[lenbto mpoBeeHHsT JA0OPATOPHBIX PadOT MO AUCHUIUIMHE «OO0IIed XUMUNY
aBysieTcs (PopMHUpOBaHUE Y CTYJICHTOB OoJiee YIIIyOJICHHBIX 3HAHUM B 00JIacTH
HCIIOJIB30BaAHUA TCOPCTUYCCKUX MCETOAOB HMCCICIAOBAHMUA B XHMHH, a TaK IKC
COBCPUHICHCTBOBAHNC HABBIKOB HCIIOJIB30BAHHA COBPEMCHHBIX HHCTPYMCHTAJIBbHBIX
MCTOH0B AJId CTPOCHUA U CTPYKTYPbI XUMHWYCCKUX COCI[HHCHI/Iﬁ.
Ne Pasnen Yacsl HaumenoBanue NuaaukaTopsbl 10CTUKEHUS] KOMIIETeHIIUN
n/ AUCHHUILIMHBI Ja0opaTopHOi
1 padoThI
1 | Teopus xummnueckux | 4/2 1.OxncymrensHO- 3HaTh O CTPOEHUM BEIECTBa, INPHUPOJIE
IpOLECCOB BOCCTAHOBHTC/ILHRIC XMMHYECKOM  CBS3M M CBOMCTBax
peakiun Pa3JIMYHBIX KJIACCOB XUMHYECKUX
JJIEMEHTOB, COEAWHEHHMH, BEIIECTB U
MaTEepUAIIOB
2 PactBopsl 8/4 2.Pacteopel.  CrnocoGb | VMeTs KitaccuumnmpoBats 31€KTpoIbl 1
BBIPDAXKCHHUSA COCTaBa | 3jIeKTPOXUMHUYECKUE LENH, [IPOBOIUTH
pacTBopos pacyeTsl ¢ UCTIOJIb30BAHNEM OCHOBHBIX
Peaxuuu HOHHOTO | ¢oorHOMIEHMH TepMOIMHAMUKH
obmena Y pacyeThl OCHOBHBIX XapaKTEPHUCTHK
cCHCTEM
3 Xumust p-anementos | 4/0 3.Xumuueckue CBOMCTBa
TaJIOIr€HOB u ux
CO€IUHEHUH
.XuMHYECKHE CBOMCTBa
KHCJIOpOoJa, Cepbl U HX




COEIMHEHUH
4 Xumus d-snementos | 2/0 4. XuMuvecKue CBONCTBa
Maprasia " ero
COEIMHEHNH
. XMMHYECKHE CBOMCTBa
xKeresa u ero
COEIMHEHNH
JlabopaTopHbI€ 3aHATHS NPOBOJATCS B Kopityce A Aynuropuu 423
8. Camocmoamenvnan paboma 6axanaspa
Ne | Tembl, BbiHOCMMBIe HA | Yacsl ®opma CPC Nuaukaro
n/n CaMOCTOSITEIbHYIO pbl
pa6oTy JAOCTHKEH
us
KOMIIETeH
0
1 IMeprionmnueckas cucteMa | 6/10 | - MOATOTOBKA K JICKIMSAM W - MOATOTOBKA K CAaye | PEIICHHS
XUMHYECKHUX  DJIIEMEHTOB Tecta Ne 1 3aja4 B
.M. Menneneepa obact
IPOU3BOACTB
a MPOJYKTOB
IIMTaHUA U3
PACTUTCIIBHO
T'O CbIPpbA
2 XuMHYecKas CBI3b 6/10 | -- moaroroBka k cxaude tecta Ne 1 3HATh 0
CTPOCHUU
BCIICCTBA,
IpUpoIe
XUMHUYECKON
CBA3HU )4
CBOMCTBax
Pa3IMIHBIX
KJI1aCCOB
XUMHUYCCKHUX
3JIEMEHTOB,
COEIMHEHUH,
BCIICCTB u
MaTepuaioB
3 Teopus XuUMu4eckux | 6/20 | - MOAroTOBKA K JIGKUUSAM M J1JAOOPAaTOPHBIM 3aHATUSIM | YMETh
MIPOLIECCOB (1 mabopatopnas paboTta); Hcnons3o-
- opopmileHHE OTYeTa MO JIAbOPaTOPHOM paboTe W | BaTh CIpa
MOJITOTOBKA K UX 3aILUTE; BOYHBIE
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- IOATOTOBKA K caade Tecta Ne 1;
- pellieHHuEe XUMHUUECKUX 3a1a4

JIAaHHBIC U
KOJINYECTBCH
HBIE COOT
HOIIICHHUS

B XUMHUEC
KHX peaKius
3ajad,
MPOTHO3HUPO
BIIMSIHUC
Pa3INIHBIX
(hakTopoB
Ha
paBHOBeCHE
:

COCTaBIISAThH
KHHETHYEC
KHe
YpaBHEHHUS

PactBopsI

6/20

- MOJTOTOBKA K JICKIUSAM H JTa00PAaTOPHBIM 3aHATHIM
(3 maGopaTtopHbIe pabOTHI);

- oopMIIEHHE OT4YEeTa 10 Ta0OPaTOPHEIM paboTam U
HOATOTOBKA K UX 3aIUTE;

- IOArOTOBKA K cmaye tecta Ne 1;

- pelIeHHEe XMMUYECKHX 3aa4

YMeThb
Kmaccudpu
IUPOBAaTh
AIIEKTPOIBI
U DIIEKTPO
XHUMHYECKH
e LETH,
IIPOBOJNTH
pacdeTsl

C HCII0/IB30
BaHHUEM
OCHOBHBIX
COOTHOIIIE
HUH
TepMOIUHA
MHKH

Y pacyeThl
OCHOBHBIX
Xapakre
PHUCTHK
CHCTEM

Xummust P-2JI€eMEHTOB

6/15

- MOJIrOTOBKA K JICKIUSAM M JTa00PATOPHBIM 3aHATHAM
(3 maGopaTopHbIe pabOTHI);

- oopMIIEHHE OT4YEeTa 110 TA0OPATOPHBIM paboTam U
HOATOTOBKA K UX 3aIIUTE;

- HOATOTOBKA K caade Tecta Ne 1

- pelIeHHe XMMUYECKHX 3aa4

Bnangeer
IKCIEPUMEH
TalbHBIMU
HaBBIKAMU
orpeeeHn
i
XUMHUYECKHUX
CBOWCTB
COEIMHEHUH,
YCTaHOBJICHU

sI CTPYKTYpBI
COE€TUHEHNH

Xumust d-37€MEHTOB

6/15

- IOATOTOBKA K JIEKLIUSAM H JTJaOOpaTOPHBIM 3aHATHSIM
(3 nmabopatopuslie paboOTHI);

- opopmiieHue oryera 1mo Ja0OPaTOpHEIM paboTaM M
MOJTrOTOBKA K MX 3aILUTE;

Bianeer
SKCIIEPUMEH
TalbHBIMU
HaBBIKAMU
ONpeJeNIeHU

11



- IOATOTOBKA K crmave Tecta No 1 A
- pELIEHUE XUMUYECKUX 3a1a4 XMMHICCKHX
CBOWCTB
COCIUHCHUH,
YCTaHOBJICHHA
s1 CTPYKTYpBI
COEIMHEHNN
8.1 Konmpons camocmosamenvrou padomaol
Ne [ Tembl, BbiIHOCHMBIEe HA | Yachl ®opma KCP Nuaukaropsl
n/n CaAMOCTOSITEJIbHYI0 JOCTHKEHUSA
padory KOMIIeTeHIIMH
1 ITepuonunueckas cucrema 6/1 TECT No 1; npuem | 3HaTh 0 CTpOEHUU
XUMHYECKUX JJIEMCHTOB nabopamopneix  pabom  u | BEILECTBA, MIPHPOJIE
JI.. Menneneena npoeepKa, munoeoeo pacuemd, | XUMAYECKOM  CBSI3M  H
domauirezo 3a0anus, | cpojicTBaX ~ PasIMYHBIX
KOHCYTIbMUPO6AHUE, POBEPKA, | 1 1o on XUMAYECKIX
B JJIEMEHTOB, COEIUHECHUM,
BEIICCTB ¥ MATCPHUAIIOB
2 Xumudeckas CBsI3b 6/1 Tect Ne 1; npuem | 3HaTh 0 CTPOCHUHU
nabopamopublx  pabom U | BEIIECTBA, pUpoOae
npoeepKka, munoeoco pacyemd, XI/IMquCKOﬁ CBSI3U u
domauurezo 3a0anus, | cpojicTBaX ~ pasIMYHBIX
KOHCYNIbMUPOSAHUE, POBEPKA, | (1o on XUMAYECKIX
DJICMEHTOB, COCIHWHECHHUM,
- pellCHUE XUMHYECKIX BEIIIECTB H MATEPHATOB
33144
3 Teopust XUMHUYECKHUX 6/2 tect  Ne 1, nposepra, | YMerb Knaccuduunpona
nponeccoB Munoeozo paciemad, | 3eKTPOXUMHUYECKUE LIET
domawnezo 3a0anusl
’ pacyeThl C UCIOJIb30BAHH
COOTHOLICHUN TEPMOIUH
U pacyeThl OCHOBHBIX Xa
CHUCTEM
4 PactBopsI 6/2 tect Ne 1;  nposepka, | YMeTh HCHOIB30BATh
?””03020 P“f)"ema: XUMUYECKUE 3aKOHBI,
oMAaAuUHe20 3A0AHUA,
M ' IS pEIIeHus
pelieHue XUMHYECKUX
pohecCuOHATBHBIX
3a1a4
3a1a4
5 Xumus P-3JIeMEHTOB 6/1 TeCT No 1; npuem Bnaneer
aabopamoprelx  pabom U | 3kcriepUMEHTATbHBIMU
npoeepka, munoeoco pacyemad, HaBBIKAMH
00MaUIHe20 3a0aHUs,
OIIpeNIEeIIEHUS
XUMHYECKHX CBOWCTB
COCIUHEHMH,
YCTaHOBJIEHUS
CTPYKTYPBI COEIMHEHHI
6 Xumus d-31eMeHTOB 6/1 TECT No 1; npuem Bmageer
aabopamopieix  pabom U | skcriepUMEHTAIbHBIMU
npoeepka, munoeoco paciyema, HaBLIKAMH
00MaUIHe20 3a0aHUs,
OIpEeIEeIIEHUS

XUMHYECKHX CBOMCTB
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COCIMHEHNH,
YCTaHOBJICHHSI
CTPYKTYPBI COCTMHCHUI

9. Hcnonv3osanue peitmun2zo6oil cucmemvl OUeHKU 3HAHUIL.

[Ipu oueHke pe3ynbTaTOB JESITENBHOCTU CTYIAEHTOB B paMKaX IUCIUILIMHBI
«OO01Eel XMMUN» UCIOJIb3YETCS PEUTUHIOBAsI CUCTEMA.

PaGota CTyneHTOB 10 OCBOGHMIO BCEX BHJIOB YYEOHBIX 3aHATHIM
KOHTpOJIUpYyeTcsl Kadeapoll ¢ HCIOJb30BAaHUEM PEUTHHTOBON CHCTEMBI OIICHKU
3HaHWM, pa3pabOoTaHHON Ha OCHOBaHUU «[lon0JiCeHUss O OaNIbHO-PelMUH2080ll
cucmeme OYeHKU 3HAHUL CMYO0eHmMOo8 U 0becneyenusl Kayecmea y4ebHo20 npoyecca»,
Kotopoe yTrBepxkaeHo pemienneM YMK Vuenoro coera ®I'bOY BIIO «kKHUTVY»,
npotokoa Nel2 ot 24.10.2011 r.

PeliTunroBasi cucremMa OUEHKU 3HAHUM sIBIsIeTCsl 0000OUIAOIMM MOKa3aTesleM
aKaJeMUYECKOW yCIIEBAEMOCTH CTYAEHTOB B TEUEHUE CEMECTPA U SK3aMEHALIMOHHON
ceccun. JlaHHas  cucTeMa  MCIOJIB3YyEeTCS C  LEJIbI0  CTUMYJUPOBAHUS
CaMOCTOSITEJIbHON CUCTEMAaTUYECKON padOThl CTYAEHTOB, PACKPBITHS UX TBOPUYECKUX
CHOCOOHOCTEH, MPpUMEHEHUs AUPHEPEHIIMPOBAHHOTO MOAX0Aa K OLIEHKE 3HAHUM.

[lo pucuunnuue «OOmAas XUMHUS», TPETYCMOTPEHO MPOBEACHUE BO 2
ceMecTpe 3adera.. MakcuMallbHOE KOJIMYECTBO OayioB 3a cemecTp cocraiseT 100
0aitoB: 60 0amIoOB CTYJEHT MOXKET MOJYYUTh 3a TEKYIIyI0 paboTy B cemecTpe, a 40
OaJIJIOB — 3a TECTHI HA 3a4eTe.

MakcuMaJIbHBIM TEKYIIUW PEUTUHT CTYAEHTA 10 OWCIUIUIMHE B TEUYCHHE
cemectpa paBeH R, = 60 Oamnam, a MUHUManbHOE 3HaueHue 36 OamwioB (Mpu
BBITIOJIHEHUH BCEX KOHTPOJIBHBIX TOUEK). Eciiu mocie okoH4aHus ceMecTpa, CTYJEHT
HaOpan MeHee 36 OayuioB, TO OH HE JOMYCKAaeTCs K DJK3aMEHY M CUHMTAeTCA
HEYCIEBAOIIHM.

MakcrManabHOE U MUHUMAJIbHOE KOJIMYECTBO OaiioB 3a TEKYIIyl0 paboTy B
CEMECTpE MO Pa3IuYHbIM BUAAM Y4EOHOU pabOThl IPEACTABICHO B TAOIHIIE:

2 cemecmp
Dopma ammecmayuu - 3a4em Texkywyuii peiimune no oucyuniune
No CeMmecTpoBasi oieHKa bannsl
MuHuMyM Makcumym
1 JlaboparopHas padora Nel 12 20
2 JlaboparopHas pabora Ne2 12 20
3 JlaboparopHas pabora Ne3 12 20
4 JlaboparopHas pabora Ne4 12 20
5 Tecr 1 12 20
6 3auer
Bcero 6amnos 60 100
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10. Ouyenounwie cpedcmea 011 meKkyuieco KOHmMpPOAA yCHEBAEMOCHLU,
NPOMENHCYMOUHOU ammecmayuu no Umo2am 0Ce0eHus OUCUUNTUHDL
OueHouHbIE CPEACTBA JJI MPOBEAEHUS TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH,
MPOMEXKYTOUHON aTTECTAllMK 00YYalOUXCsl U UTOTOBOM (TOCY1apCTBEHHOM
UTOTOBOM) aTTeCTAI[MU pa3padaTHIBAIOTCS COTJIACHO MOJ0XKEeHHI0 0 DoHax
OLICHOYHBIX CPEJICTB, pacCCMaTPUBAIOTCA KaK COCTaBHAas 4acTh paboyeil mporpamMmel

n 0(1)OpMJ'I$IIOTC$I OTACIIbHBIM JJOKYMCHTOM.

11. Hnugpopmayuonno-memoouueckoe obecneuenue OUCYUNIUHb

[Ipn wu3ydyennn nucuumimabl b1.0.17. «OOmas

XUMUA» B Ka4dCCTBC

OCHOBHBIX HCTOYHHKOB I/IH(l)OpMaI_[I/II/I PECKOMCHAYCTCS HMCIIOJb30BATH CIICAYIOIITYIO

JUTEPATYPY.

11.1 Ocnoenan numepamypa

1. Axmero, H.C. O0miast u HeopraHudeckass XuMusl.
[D5eKTpOHHBIN pecypc]: yued. — DJIeKTpOH. JaH. -
CII6.: Jlanw, 2018. — 744 ¢. — Pexum pocryrma:
http://e.lanbook.com/book/50684. 3arn. ¢

JKpaHa.

9BC «JTanb»
http://e.lanbook.com/book/50
684 Jloctyn ¢ mr000i TOYKH

UHTEPHET T0CJIe PEerruCTpaIlin
¢ IP-anpecoB HXTU

2. Axmero, H.C. JlaGopaTopHblE W CEMHHAPCKHUEC
3aHATUS TIO OOIE W HEOPraHWYECKOW XUMHH.
[DneKTpoHHBIN  pecypc] yue6. mocobue / H.C.
AxmeroB, M.K. Asmzosa, JIL.UW. bagpiruna.
OnektpoH. aaH. — CII6. : Jlanb, 2014. — 368 c. —
Pexxum nmoctyna: http://e.Janbook.com/book/50685. —
3aru. ¢ dKpaHa.

9bC «JIaHb» :
http://e.lanbook.com/book/506
85 Jloctyn c mo0oit TOUKH

WHTEPHET ITOCIIe PETUCTpaIlin
¢ IP-anpecoB HXTU
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11.2 /lonoanumenvnas tumepamypa

B kauectBe JOINIOJTHUTCIIbHBIX HCTOYHHUKOB I/IH(I)OpMaHI/II/I PECKOMCHAYCTCA

HCII0JI30BATh CJIEIYIOUIYIO JINTEPATypy:

JlonoJiHUTEIbHBIE MCTOYHUKHA MH(pOpMaLMK

KoJua-Bo 3K3.

1. OOmiast 1 HeopraHU4YecKass XUMHUSL. [DIEKTPOHHBIMA
pecypc] : yueb.-meroa. nmocooue / H.IL. Mudraxosa
[u np.]. — Omnekrpon. gan. — Kazaup : KHUTY,
2013. 184 . Pexxum  nocryma:
http://e.lanbook.com/book/73333 — 3ar. ¢ skpana.

OBbC «JIaHb»
http://e.lanbook.com/book/733
33 Hoctyn ¢ mr000i TOYKH

UHTEPHET TI0CTIE PEerucTpaIun
¢ IP-anpecoB HXTU

2. O6mas xumus. Teopust U 3amaun. [DIEKTPOHHBIN
pecype] : yuaeb. [Tocobue / H.B. KopoBun [u mp.]. —
OnektpoH. naH. — CII16.: Jlanb, 2014. — 496 ¢. —
Pexxum nmoctyna: http://e.lanbook.com/book/51723 —
3aru. ¢ ’KpaHa.

OBbC «JTaHb» :
http://e.lanbook.com/book/517
23 Jloctyn ¢ Jr000M TOYKHU
WHTEPHET MOCJIE PEeTUCTpaIluu

¢ IP-anpecoB HXTU

3. BpoBuna, C.B. PacTBOphl M peakuuu HOHHOTO
oOMEHa B pPacTBOpax 3JIEKTPOJIUTOB:  y4eOHOE
nocooue/C.B.  Bpouna, O.C.  I'puropnesa.-
Hwmxnexkamck: HXTH, 2017.-94 c.

41 »k3. B OMOJI.0TLI.

4. Yepkumna, M.B. CpoiicTBa 1 3JIEMEHTOB U HX
COCJIMHEHUN : METOJ. yKa3 Jyii camocT. pad./ M.B.
YepkuHa, C.B.BnosuHa, T.M. Jlorunosa.-
Hwmxnekamck : HXTU, 2012.- 40 c.

10 sk3.B 6moOm.0TA. (+30 3K3. Ha
Kadenpe)
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B Tom uncie yueOHUKH, yueOHbIE MOCOOHS, yueOHO-METOJUIECKHE OCOOHS, y4eOHO-
METOIMYeCKHe yKa3aHus, MOHOrpadHH, MPaKTHKYMBI, TEKCTBI JICKL[HH, COOPHUKH KOH(pEpEeHIHiA.

11.3 Dnekmponnsle ucmoYHuKu UHPopmayuu

[Tpn u3yvenuu aucuuruinebl OOIas XUMUsT UCIIOJIB30BAHUE 3JIEKTPOHHBIX
UCTOYHUKOB HH(DOPMALINHU:

®enepanpHblii mopran «Poccuiickoe o6pazoBanue» http:/www.edu.ru/

DenepabHbIi HEHTP HHGOPMAMOHHO- 00pa3oBaTeIbHBIX pecypcoB http://feior.edu.ru/
Hudopmanmonnas cucrema «EmuHOoe OKHO jgocTyma K 00pa3oBarebHBIM —pECypcam»
http://window.edu.ru/

http://elibrary.ru/ Kpynueiimmii poccuiickuit WHGOPMAIMOHHBIH MOpTal B 00JaCTH HayKH,
TEXHOJIOTHH, METHITHHBI 1 00pa30BaHus, COJepIKaIHil pedyepaTsl U MOJHbIE TEKCTHI Oosee 14 MitH
Hay4HBIX cTareit u myOnukanuii  http://elibrary.ru/

11.4 Cospemennsie npogheccuonanvroie 6a3vl OGHHLIX U UHPOPMAUUOHHbBIE
CRpaeo4Hble cucmemol.

1. Caiit I'mranenus. KHUrM mo XMMHH Ha aHMVIMMCKOM $A3bIKE, KHWUTH T10
KBAaHTOBOH XUMUH, criekTpockonuu djvu-inf.narod.ru/nclib.html

2. Ba3a J1aHHBIX O PEHTTEHOCTPYKTYPHOM aHalW3e COCJMHEHHIl W aTOMHBIX
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
8. OdunmanbHbIi caifT AA. I'paHoBckoro
http://classic.chem.msu.su/gran/gamess/index.html

6. Hayunas anexrponHas 6ubnnoreka - http://elibrary.ru/defaultx.asp.

7. DnekrponHas 6ubnnoreka Poccuiickoii rocynapcrsentoit oubnuoreku (PI'B)
- http:/elibrary.rsl.ru/. OrxpeiTeiit MuTepreT-pecype,
8. Muposas undposas Gubauoreka - http://www.wdl.org/ru/. CBOOOTHBIN O€3TUMUTHBII

9. Ily6nuunas DnexktpoHHas bubauoreka (061acT 3HAHUS: TyMaHUTapHbIE U JIOCTYIT

ecTecTBeHHOHayuHble) - http://lib.walla.ru/.

10. Dnexrponnas 6udnnoreka IQlib (oOpazoBaTesnbHbIe H3AHHSA, HTEKTPOHHbIE
y4eOHUKH, cripaBo4Hble H yueOHble nocodus) - http://www.iqlib.ru/.

11. Dnektponnas OubGauorexka CaHkt-IleTepOyprckoro rocyaapcTBeHHOTO
TNOJIMTEXHHYECKOTO YHHMBEpCHTeTa (MeToauyeckas M ydeOHas JuTeparypa,
co3naBaeMas B JJIeKTpoHHOM Buiae asTopamu CIIOITY 8 no npodumo
ofpa3oBaTeNnbHONW M HAayqyHOM  JeATeNbHOCTH  YHHBEpCHTETa) -
http://www.unilib.neva.ru/rus/lib/resources/elib/.

12. Hayynas 6u6auoreka MI'V umenu M.B. Jlomonocosa - http:/nbmgu.ru/

13. http://www.chemtable.com/

14. http://www.diagnostika.spb.ru/

CoriacoBaHo:

g
3aB. 0T/IeJIOM /{77?0 B.51. Tapacosa
no Gubnuoreqnomy v

o0cTyKHBAaHUIO
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B kauectBe

MaTCpUAJIbHO-TCXHUYICCKOI'O

obecrieueHus

UACIUILINHEI

WCIIONB3YIOTCS YCTPONCTBA U 000PYI0BaHHE OOIIETO HA3HAUCHUS JIJIS1 BHITIOJTHCHHUS

71a00paTOPHBIX PA0OT U JEKIIUOHHBIX 3aHSATUM.

Kadenpa xumun

Ne kabunera, IlepeyeHb 0CHOBHOTO 000pPy10BaHMS B DakTUYeCKHil Ob6masn [KoanuectBo
Ha3BaHHE y‘leﬁHbIX Ka0mHeTax ajpec IJI10IIAAb, [I0CAT0YHBIX
y4eGHbIX m? MecT
Ka0NHETOB
305 Mebenn: 423578, 42.5 23
Kabuner ms Crynps — 5mT. PecnyGnuka
camocrositenbHO | Ckambs — 91mT. Tarapcras,
paboTEhI Cron yueHHYeCcKuii — 9mT. r. Hmxnekamck,
CTYJICHTOB, Cromn anst mpertonaBatenst — 11T. p. Ctpourenei,
MIPOBEICHHUS Croin maGopaTopHBIif — 41mT. n.47
IPYIIIOBBIX U Cron nabopaTOpHBIA NIPUCTABHON — 21IT.
nHANBHAYanbHBIX | HamcTpoiika cepBrcHas — 2 mT
KOHCYJIbTALUM Jocka yaeHndeckast — 1mr.
Haznaonvie yuednsle nocoous:
1) crena «PacTBOpUMOCTE coieit u
OCHOBaHHM B Boje» — 1 IIT.;
2) crenn «IIpousBeneHns pacTBOPUMOCTH
HEKOTOPHIX MaJI0pacTBOPUMBIX
3MEeKTpOoaUTOB pu 25°C» — 1 mt.;
3) crenn «Ha3BaHust BAXKHEHIITUX KUCIOT U
HuX coieu» — 1 mr.;
4) ctenn «Psi cTaHAapTHBIX 3JIEKTPOTHBIX
MOTSHIUAIOB» — 1 IIT.;
5) mepuoauyecKas CucTeMa XUMHUYECKUX
snemenToB /.M. Menaeneea — 1 mrT.
6) crenn «CTeneHn OKUCIEHUs (-31eMeHTOB
KHCJIOPOJIHBIX COSAMHECHUI - 1 1T
Qobopyodosanue:
«Cucremusriii 610k ABAKUS» — 1T,
Mosnwutop Samsung 21.5” — 1.
Knasuarypa -1wr.
[IpunTep — 1.
Ilpozpammnoe obecneuenue:
Windows XP
Awnrtusupyc Dr.Web
[Moaxmiouenue k cetu «MHTEpHETY
Windows 10
Awnrtusupyc Dr.Web
[MTaket HACTOJBHBIX MpHIIOKEHUH Mi-
crosoft Office (Word, Excel, Power-
Point, OneNote, Outlook, Publisher, Ac-
cess)
IMporpammam CTAPC u nporpamma PiDi
Chemix v2.01,
Accelrys Accord ChemExplorer v5.2
423 Jlabopamopnas mebdenv: 423578, 83,2 22
«Jlaboparopus Crynbs — 2mr. PecnyOivika
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http://depositfiles.com/files/pfc2pisbt

HEOpPraHU4eCKOu
XUMUIDY

Ckambs — 10mT.
Cton mabopaTOpHBIN MPUCTABHON — STIT.
Cton mabopaTOpHBIt OCTPOBHOM — 41IIT.
Cron-moiika TBOWHOM -2 MIT.
Cron yuenmueckuit — 10mT.
Cromn anst mpertonaBatenst — 11T.
Hancrpotika cepBrucHas ocTpoBHAs — 4 IIIT.
[Ixader - 2mT.
Ceii MeTaIITHISCKANA - 2 IIT.
Hocka yueHnyeckas — 1r.
Haznaduvie yueonvle nocoous:

1) crenn «CraHaapTHBIE TOTCHIIMAIIBI
METAJUTUYECKHX 3JIEKTPOJOB» — | MIT.;
2) crenn «Ha3BaHus BAXKHEHIINX KUCIOT U
OCHOBaHMI» — | 1T.;
3) crenn «Crenenu okucienus d —
3JICMEHTOB KUCIOPOIHBIX COSTUHECHUI — 1
IIT.;
4) crenn «PacTBOpUMOCTH coJiel U
OCHOBaHHH B Boje» — 1 IT.;
5) crenn «['uOpuIM3anus BaJICHTHBIX
opburaneii» — 1 wr.;
6) epuoIMYeCcKasi CHCTEMa XUMUIECKUX
snemenTtoB /.M. MenaeneeBa — 2 mir.;

QOowenabopamopnoe 06opyoosanue:
[Ixad mabopaTopHBIil BHITSKHOHN -21IIT.
«Monomep» U — 160MHU — 2mr.

«Uxad cymmmpabid»y UT — 4620 -1mr.
«Becsl anexTpoHHBIE TabopaTopHbIe» DL —
200 -1mt.

JlaboparopHras nocyna.

Tarapcras,
r. HimxaeKkamck,
mp. Ctpourenei,
n.47

424
«Aynutopus
JUIS IPOBEJCHHUS
JIEKLMOHHBIX
3aHATUI

Mebenv:
Cryn -2mrT.
Ckambst yuenndeckast — 30mT.
Cron yuerndeckuii — 36miT.
Jocka yuenndeckas — 1iT.

Haznaonwvie yueonvie nocoous:
Crenn «llepuoanueckas cucrema
xuMudeckux daeMmenToB JI.M. MenpaeneeBa»
— 2 mT.

Qbopyodosanue:
Okpad — 1mT.

Hoyt6yk Lenovo — 1 .
[Ipoexktop — 1.

Ilpozpammnoe obecneuenue:
Windows 10
AntuBupyc Dr.Web
[MTaker HacTONBHBIX MpHIOKEeHUH Mi-
crosoft Office (Word, Excel, Power-
Point, OneNote, Outlook, Publisher, Ac-
cess)
[Mporpammam CTAPC u nporpamma PiDi
Chemix v2.01,
Accelrys Accord ChemExplorer v5.2

423578,
PecrryOmmika
TaTapcran,

r. HmwxHekamcek,
p. Crpourenei,
n.47

102,2

80
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13. Obpaszosamenvhuvie mexnonozuu

B mponecce mpoBenaeHuss ayIUTOPHBIX 3aHATUN TNPUMEHSIOTCSA CIIEIYIOIINE

oOpa3oBaTelibHbIC TEXHOJIOTUN 00y4eHNUs (B MHTEPAKTUBHBIX (pOopMax):

Tema Bup 3anstus HutepaktuBHas hopma Yacel
OcCHOBHBIE TOHATHA | 7y XIS [IpoGnemuass nekuuss C TPUMEHEHUEM 4
XUMUH. Xumudeckas KOMIIBIOTEPHOM MpPE3EHTallMK, a TaKxKe
TCPMOTMHAMUKA u PUCYHKOB, (GOPMYI U TPaPHUKOB.

XUMHYECKOEC
paBHOBECHE.
Tepmoxumusi.
PacTBOpsl, = OCHOBHBIE b
aboparopubie | CoBMecTHas rpymnnoBas YaCTUYHO- 4
ﬁ%iiiiﬁpaum 3aHATHUS MOMCKOBAsl JACATEIHHOCTh MPHU BHITIOJIHCHUHT
pacTBOpOB.  CBOMCTBa n1abopaTopHbIX padoT
PacTBOPOB..
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