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[Tpu pazpaboTke pabouei mporpaMMbl yueOHOM TUCIMITIIMHBI B OCHOBY MOJIOKEHBI:

1. ®I'OC BO — 6akanaBpuart 1o HanpasieHuto noarotroBku 23.03.03 Dkcruryaraiusi TpaHCTIOPTHO-
TEXHOJIOTUYECKUX MAIIMH ¥ KOMIUIEKCOB, YTBEPKIEHHBIHN NprKkazoM MuHHCTEpCcTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepaunn ot «7» aBrycra 2020 r. Ilpukas Ne 916.

2. YueOHbl# miad npoduns «ABTOMOOWIM U aBTOMOOMIIBHOE XO3S1MCTBO» (TO/ Hadajaa MOJATOTOBKH
2026), onobpen YuénbiM coBeToM A3oBo-UepHOMOpcKoro mmwkeHepHoro mucruryra ®I'bOY BO
Honckoit 'AY

[Tpotokon Ne 6 ot «12» deBpans 2025 r.

Pabouas nporpamma y4eOHOM TUCHUTUIMHBI «XUMUsS» 0400peHa Ha 3acefaHuu Kadeapbl ATpOHOMUU
U CEJICKLIUU C-X KYJIBTYP
[Tpotokon Ne 8 ot «25» mapta 2026 1.

3aBenyromuii kageapoit
K.C-X.H., IOLICHT B.b. Xponrok

Pabovas mporpamMa y4eOHOW AUCHUILIUHBI «XUMHS» PEKOMEHJOBaHA K HCIOJIb30BAHHUIO Ha
3aCeaHUU METOAWYECKOH KOMHCCHMH 10 HampaBieHuto mnonarotoBku 23.03.03 u 23.04.03
«DKCIuTyaTalysi  TPaHCIIOPTHO-TEXHOJIOTUYECKUX  MAIlMH ©  KOMIUICKCOBY WH)XCHEPHO-
TEXHOJIOTHYECKOro (aKyabTeTa

[Tporokon Ne 5 ot «27 » mapra 2026 .

IIpencenarens METOAMYECKON KOMUCCHH
K.T.H., JIOLICHT B.H. Ilupos

Pa3zpaboruuk:
K.C-X.H., IOLICHT JI.A. Kynemosa
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1. BBOJHAS YACTbH
1.1.1lestu ocBOEHUSA Y4eOHOMH THCHMILTHHBI

LensiMmu ocBoeHUs Y4eOHOM IUCHUIUIMHBI «XHUMHSA» SBISETCA MOJIyYeHHE HEOOXOIUMON
TEOPETUYECKOW M TMPAKTUYECKOW TOATOTOBKH CTYJIEHTOB IO OCHOBHBIM (()yHIaMEHTAILHBIM)
pa3zenaM oOLIEH W HEOPraHMYEeCKOW XUMHUU C YYETOM COBPEMEHHBIX TEHACHIUWA pa3BUTUA
XUMHUYECKON HAayKH, 9TO 00ECIeUnBaeT PEIICHNEe BRITYCKHUKOM 3a1a4 Oyayie npodeccrnoHalbHON
JIeATEIbHOCTH.

1.2. MecTto y4yeOHoi 1ucuniiuHbl B crpykrype OITOII

YueOHast TUCIUTUTMHA «XUMHUS» OTHOCUTCS K 00s13aTeIbHBIM JTUCIUTUTMHAM 0a30BOW YacTH.
H3yuenue dannoll oucyuniunsl 06a3upyemcs Ha 0C80EHUU CIYOEHMAMU OUCYUNTUH.
-xuMus (IIKOJIBHBIN Kypc); MaTeMaTuka; nHpopmaruka, Gpusuka

OcgoeHue 0anHOU OUCYUNTUHBL HEOOXOOUMO Ol KAYeCMBEHHO20 0CB0EHUs CNe0YIoWUX U3YUAeMblX
oucyuniun.. (pusumka, MaTeMaTHUKa, OKOJOTHUS, COINPOTHBICHHE MaTepUalIoB, OE30MaCHOCTh
JKU3HENEATEIbHOCTH.
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1.3. InanupyemMsble pe3yJbTaThl 00yUeHHs MO JUCHUILINHE, COOTHECEHHBIE C HHAUKATOPAMU
JOCTHKEHHUS KOMIIeTeHIIU

W3yueHnne OUCHMIUIMHBI HAlpaBlIeHO Ha (QOpMHpOBaHHE OOIIENPOEeCcCCHOHATBHBIX
KOMIIETEHIIUH, HEOOXOAMMBIX JUIsl pelleHHus 3a7ad  HpopEecCHOHAIBHOW  JEATENBbHOCTH U
o0ecrieynBamOIue  JOCTIDKEHHE  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHHUS  00pa30BaTEbHON
IPOTrPaMMBI.

Kon [1nanupyemble pe3yapTaTbl 00y4eHUs!
KOMII Conepxanue Kon n naumenoBanue
dopmupyemble 3HaHUs, YMEHUS U
eTeH KOMIIETEHIIUH WHIIKATOPA TOCTIKCHUS
HaBBIKH
0207 KOMIIETEHITNH
1 2 3 4
OIIK | Cnocoben OIIK-1.1 Cnocoben 3uamu: dynaaMeHTaNbHBIC pa3aeibl U
-1 HIPUMEHSTh IPUMEHSTh 3aKOHBI 001N XUMHUH, B TOM YUCIIE
€CTeCTBEHHOHAYYHBI | €CTECTBCHHOHAYYHBIE U XUMHUYECKHE CHCTEMbI, XUMHUYECKYIO
eu 0O0IIeNHKEHEPHbIE 3HaHUS, | TEPMOJMHAMUKY M KUHETHUKY,
OOIIENHXEHEPHBIE | METO/bl MATEMATUYECKOTO | PEAKIIMOHHYIO CIIOCOOHOCTH BEUIECTB,
3HAHUS, METObI aHaJIu3a ¥ MOJICJIMPOBAHUS | XUMHUYECKYIO UACHTU(DHUKALIHIO,
MaTeMaTHIECKOTO B IpOoeCCHOHATIBHOMI MPOIIECCHl KOPPO3HH U METOJIBI OOPHOBI
aHanu3a u NeSITeIbHOCTH; C HUMHU JJIS pelIeHus
MOJICJINPOBAHNS B OIIK 1.2 Ucnonb3yet poeccuoHaNbHBIX 3a]a4
npo¢eCCHOHATBHON | METO/Ibl MAaTEMAaTUYECKOTIO | Ymems: UCTIONb30BaTh 3HAHUS B
JeSITeITbHOCTH aHaJM3a ¥ MOJICTIMPOBAHUS | 00JaCTH XUMUH JUISI OCBOCHHSI
JUIS IPOTHO3UPOBAHUS TEOPETUYECKUX OCHOB U MPAKTUKHU NPU
JeSITeTbHOCTH pemeHnH MpoheCCHOHATBHBIX 3a/1a4 U
HIPENpUATHS MOJICJIMPOBAHUS B TPO(eCCHOHATIBHON
aBTOMOOMIJIBHOTO JIeSITEIIbHOCTH
TpaHcHopTa u Bnademv:  HaBbIKAMH  BBITIOJIHEHUS
000CHOBaHHUS OCHOBHBIX XUMHYECKHX
NoTpeOHOCTH B pecypcax, | SKCIEPUMEHTAIbHBIX  HCCIIeAOBAaHUMA
MOJIBMYKHOM COCTaBe, NPUMEHHUTETBHO K TMPO(GEeCCHOHATEHON
yueTa 3aTpar Ha JeSITeIbHOCTH
IPOM3BOJICTBO
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2. OCHOBHASA YACTbH

2.1. O0bEéM yueOHOl JMCHMIIJIMHBI M BUABI Y4e0HOi padoThl

Ounas ¢popma o0y4eHus

Bun paboTbl Bcero wacos/ CemecTphbl
3a4. AUHULL No
2
1 2 3
AyauTOpPHBIE 3aHATHS (BCET0) 54 54
B ToMm uncie:
Jlexuu (JI) 18 18
[Tpaktiueckue 3anstus (I13) 18 18
JlaboparopHbie pabOTHI 18 18
CamocrositesbHas padora crygenra(CPC) 63 63
(Bcero)
Hpyeue uovt CPC:
[loaroroBka k koyiokBuyMy Nel,2 19 19
Odopmienne 0T4eToB Mo 1a00paTOpHBIM paboTam 18 18
[TonroroBKa K TEKYIIUM MPAKTUYECKUM 3aHSATHIM 16 16
[TonroroBka Kk KOHTpoJIBHOU pabote Nel, 2 10 10
CPC B nepuoa npoMe:KyTOYHOM aTTeCTANMHU 27 27
Bua npomexytouHoii 3auer (3) - -
aTecTaluu 3ader c oreHko (30) - -
Ok3ameH (D) ) )
HUTOroO: 144 144
Oomasn 4acoB
TPYA0EMKOCTH 3a4. eAUHUIL 4 4
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3aouHoe o0y4eHue

Bua pabotsl Bcero vacos CemecTpbl
No 1
1 2 3

AyauTOpHBIE 3aHATHS (BCET0) 12 12
B ToM uucne:
Jlexumm (J1) 4 4
[IpakTnueckue 3anstus (I113) 4 4
JlaGopaTopHbie pabOThI 4 4
CamocrositesbHas padora crygenta(CPC) (Bcero) 123 92
pyeue 6udvt CPC:
PaGora c nureparypoit 78 78
Pemienne npakTudeckux 3aaad 14 14
KoHTposibHast pabota 4 4
[ToaroroBka K TEKYIIMM NPAKTUYECKUM 3aHATUSAM 14 14
Odopmnenne oT4eToB MO 1a00paTOPHBIM paboTam 13 13
CPC B nepuo/ NpoMeKyTOYHOM aTTecCTALUH 9 9
Bun nmpomexyrounoii | 3auer (3) - -
aTTecTanuu 3adgeT c oneHkoit (30) - -

Ok3ameH (D) C) €]
HUTOIO: 144 144
Ooumasn 4acoB
TPYA0EMKOCTh 3a4. eJIMHUIL 4 4




ConeprxkaHue pasiesoB yueOHOW TUCIUTLTAHBI
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2.2. Conep:xkaHnue y4eOHOM THCUMILTHHBI

No cemecTpa

HanmenoBanne MOJYJIA

Coneprkanue paszena B JUAAKTUYECKUX SIUHUIIAX

JUCLUILINHBI
1 2 3
1 Monayip 1. XuMUYeCKnue CHCTEMBI | 1.1. OcHOBHbBIE XUMUYECKUE TIOHATHUS U 3aKOHBI.

XUMMNYCCKasA CBA3b.

1. 2. OCHOBHbIE NIPEACTABIEHUS O CTPOEHUU aTOMa U CUCTEMATHKA XUMUYECKUX
a1eMeHTOB. KBaHTOBO-MexaHn4ecKas Moelb aroMa. [IpuHun HauMenben
sHeprum aroma: 3anpera [laynu, npaBuna KineukoBckoro, XyHaa. 1eKTpOHHBIC
(bOpMyJIBI MHOTOJIEKTPOHHBIX aTOMOB. S-, p-, d-, f- anemenTsl. [lepuoanueckuii
3aKOH U nepuoaudeckas cucrema snemeHTon .M. Menneneesa.

1.3. Xumudeckass cBsizb. OCHOBHBIC THITBI XUMHYECKOW CBS3M: KOBAJICHTHA,
WOHHAsI, MeTaluTndeckas. [ mOpuam3anus 3JIeKTpOHHBIX opouTaiiell. CTpoeHue u
CBOWCTBA MPOCTEUIINX MOJEKyJd. Bomopomnas cBs3b. JIOHOpHO-aKIENTOPHOE
B3aUMOJIeCTBHE MOJIEKYJ. KOMIIJIEKCHBIE COETUHEHMUSI.

1.4. lucnepcHoCTb U qucniepcHble cucTeMbl. PacTBopsl. O011as XapakTepucTuka
pactBopos. [Iporiecc pactBopenus. CBONCTBAa HCTUHHBIX pacTBOPOB. CIIOCOOBI
BBIPa)KCHMS KOHLIEHTPALMU PACTBOPOB, PACUYETHhI, CBSI3aHHBIE C IPUMEHEHUEM
KOHIIEHTpalui. XMMHUYECKHUI aHaIn3. KuCIO0THO - OCHOBHOE M OKUCIIUTENIBHO-
BOCCTAaHOBUTEJIbHOE TUTpOBaHHE. PUZNKO- XUMUYECKUN U PU3NYECKUI aHATIU3.

1.5. Boanble pacTBOpbI HEIIEKTPOIUTOB. CBONCTBA paCTBOPOB HEIJIEKTPOIUTOB.
JlaBneHue napa pacTBOPOB, 3aMep3aHHe U KUIIEHHE PaCTBOPOB, OCMOC,
OCMOTHYECKOE JIaBJICHHUE.

1.6. Xumudeckasi KHHETHKA ¥ TEPMOIMHAMUKA.
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Mopyns 2. PeakninonHas criocoOHOCTb
BEIICCTB U XMUMHYECKas UACHTH(DHUKAITHS,
3JIEKTPOXUMHYECKHUE TIPOIECChI, KOPPO3Us U
3allliTa METAJIOB U CIJIaBOB.

2.1. 'maponu3 coneii. CunbHbIe U cradble 31eKTpoiauThl. CTeneHb, KOHCTAaHTA
TUPOJIN3A.

2.2. OKUCINTENbHO-BOCCTAHOBUTENIbHBIEC Peakluu. BaykHeHme oKuciInTenu u
BOCCTaHOBUTENU. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS IBOWCTBEHHOCTb.
BHyTprMosekysipHOE OKHCIeHue-BoccTaHoBiIeHHEe. COoCTaBlIeHUE YpaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUA.

2.3. XUMHUYECKUE UCTOYHHUKH TIEKTPHUECKON SHEPTUU. DICKTPOIHBIE
noTeHManbl. Pan Hanpspkenuit metaiuioB. ['ansBanuueckue snementsl J.J1.C.
Tunel raTpBaHMYECKUX 1eMEHTOB. Busl nonspuzanuu. [lonsitue 00
OKHCJIMTENBHO-BOCCTAHOBUTEIBHBIX JJIEKTPOAAX, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX FaJIbBAHUYECKHUX JIEMECHTAX.

2.4. DNEeKTPOIN3 BOJHBIX PACTBOPOB AIEKTPOIUTOB. DIEKTPOXUMUIECKAs
nossipusanus. Ilepenanpskenue. 3akoHbI AEKTPOIN3a. AKKYMYJIATOPbI
IEJIOYHBIE U KUCIOTHBIE.

2.4. Koppo3usi MeTaioB U cruiaBoB. OCHOBHBIE BUIBI KOPPO3UH: XMMHYECKas,
AIIeKTpoXUMUYecKasi. MeToabl 60pbObI ¢ KOPpO3UEH.
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2.2.1. Pa3jesibl y4eOHOM QUCHUILIMHBI, BUIbI Y4€0OHOH 1eATeJIbHOCTH U (POPMBbI KOHTPOJISA

Ounas popma oOyueHust

Buapl yueOHOI 1eaTeIbHOCTH,
BKJIFOYAsl CAMOCTOSATEIbHYIO PaboTy

Ne HaumenoBanue paszaena CTY/IEHTOB @OpMBI TEKYILETO KOHTPOJIA
cemecTpa yueOHOM TUCIUIUIUHBI (MOJYJIS) (B wacax) yCIIEBAaEMOCTH
J JIP 113 CPC | Bcero
1 2 3 4 5 6 7 8
Mopyns 1. XuMu4eckue CUCTEMBI U 2 2 2 8 14 *  TECTHUPOBAHHE-
XUMHYECKas CBA3b ) ) 2 8 14 | ° OTHYETHI IO CAMOCTOATENLHOM paboTe
> > > 3 14| -OTIeTHI TIO nabopaTopHBIM paboTaM
.KOHTpoJbHas paboraNel
2 2 2 8 14
5 5 5 1 10 | ° KOJIOKBHYM
2 Monyis 2. 2 2 2 8 14 |« oOT4eTsl O CaMOCTOATENBLHOM paboTe
PeakurionHast ciocoOHOCTH BEIIECTB U .
XUMHYECKas UACHTUDUKALIHS, 2 2 2 8 14 |« oruers! M0 1a6OPATOPHEIM paGoTaM
JIEKTPOXUMHYECKHUE IPOLECCHI, 5 5 5 3 " KOHTpOJbHast padoTtaNe2
KOPpO3HsI U 3aIllUTa METAJIJIOB U CIIJIaBOB .
*  KOJUIOKBHYM
2 2 2 3 9
ITpomesxyTouHas arTecTanus: 27 OK3aMeH
Bcero: 18 18 18 63 144




3aounasi popma oOyueHust
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Buapl yueOHOI 1eaTebHOCTH,

No HanmenoBanue paznena BKJIFOYasi CAMOCTOSITENIbHYIO PadoTy @OpMBI TEKYILIETO KOHTPOJIS
cemecTpa y4eOHON JUCHUTIIMHBI CTyJCHTOB (B Yacax) YCIIEBAEMOCTH
JIP 113 CPC BCETO

1 2 4 5 6 7 8

1 Moayns 1. XuMuueckue CUCTEMBI U 2 2 60 66 YCTHBIA OIIPOC
XUMHUYECKasl CBSI3b.

1 Monyns 2. Peakunonnas 2 2 63 69 OTYET M0 JIabopaTOPHBIM paboTam
CIIOCOOHOCTBH BEIIECTB U ayUTOpHAsi KOHTPOJIbHAsE paboTa
XUMHUYECKast UACHTUPUKAIUS,

AIIEKTPOXUMHUYECKHE TIPOLIECCHI,
KOPpO3Us U 3alIUTa METAIJIOB U
CIJIABOB
1 [IpomexyTouHas aTTecTalus 9 DK3aMeH
Bcero: 4 4 123 144
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2.2.2. JlabopaTopHbIii MPAKTHKYM

Ounas popma o0yueHust

Ne HaunmenoBanwue pasjiena yueOHON AUCITUTUTMHBI Bcero
HaumenoBanue 1ab0opaTopHbBIX paboT
cemecTpa (Momyst) 4acoB
1 2 3 4
2 Monyns 1. JlaGopaTtopnas paboraNel 2

XUMHUYECKUE CHCTEMbI H XUMUYECKasl CBSI3b TexHuKa 0€30NMACHOCTH M TEXHUKA XUMUYECKOTO
DKCIICPUMECHTA.
Jlaboparopuas paboTtaNe2 2
OCHOBHBIE KJIaCChl HEOPraHWYECKUX COeIMHEHUH.
Jlaboparopuas paboTtaNe3 2
[TpuroroBiieHHEe PaCTBOPOB PA3IUIHON
KOHIIeHTpanuu. TurpoBaHue.
Jlaboparopnas pabotaNe4d 2
CKOpOCTh XHMHUYECKUX PEaKIIui
Jlaboparopnas paboTtaNe5 2
XUMHUYECKOE PABHOBECHE.

Monyns 2. JlaGopatopHnas pabotaNe6 2

PeakmrionHas CHOCOOHOCTH BEIIECTB U XUMHUYCCKas OKHCIUTENEHO-BOCCTAHOBUTEIBLHBIC PEAKITUH B

uACHTU(DUKAIMS, dTEKTPOXUMHUUYECKHE TIPOIECCHI, BOJIHBIX PAaCTBOPaX AJIEKTPOJIUTOB.

KOPPO3Us U 3alIMTa METAJJIOB U CIUTABOB. Jlaboparopnas pabotaNe7 2
DNEKTPOTHBIC TTPOIECCHI U TaTbBAHUICCKHEC
HIIEMEHTHI.
JlabopaTtopnast pabotaNe§ 2
DJEKTPOIHN3 BOJHBIX PACTBOPOB AJIEKTPOIIUTOB.
JlabopaTtopnast pabotaNe9 2

KOppO3I/ISI MCTAJIJIOB U CIIJIaBOB.

HUTOI'O:

18




3aounasi popma oOyuenunst
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Ne . Bcero
HaunmenoBanue Moaysst yaeOHOM TUCIMIIITHBI HaunmenoBanue 1abopaTopHbIX paboT
ceMecTpa 4acoB
1 2 3 4
Mopnyib 2. PeakiinoHHasi CHOCOOHOCTH BEILIECTB U JlaGopatopnas padora Nel 2
XUMHYECKast UICHTU(UKALMS, JEKTPOXUMUYECKHE OCHOBHBIE KJIaCChl HEOPraHMUECKUX COETUHEHUIN
IPOIIECCHI, KOPPO3HUS U 3aIUTa METAJUIOB U CILUIABOB.
1
Jlaboparopuas pabota Ne2 2
DNeKTPOIHbIE MPOLIECCH! U FajIbBAaHUYECKUE
DIIEMEHTHI
HUTOTI'O: 4
2.2.3. IlpakTHnyeckue 3aHATUSA
Ounas ¢popma o0yueHus
Ne HanmenoBanue pasnena Ne HanmenoBanue Bcero
ceMecT y4eOHOM TUCIUIUIMHBI (MOYIIS) I13 NPaKTUYECKUX 3aHATUI 4acoB
pa
Moaynb 1. XumMuueckue CucTeMbl U 1 | OcHOBHBIE TOHATHS U 3aKOHBI XUMHH. 2
2 XUMHYCCKaAs CBA3b Crpoenue aTomMa. XMMHYECKAs CBA3b. 2
3 | CriocoOb! BeIpaKeHHS KOHIICHTPAIU pacTBOPOB. 2
®Du3NKO-XMMHUYECKHE CBOMCTBA PACTBOPOB.
4 | OKUCIUTETHPHO-BOCCTAHOBUTEIbHBIE PEAKIINU 2
5 | DHepreTuka XMMUYECKHX MPOLIECCOB. 2
TepMogHAMIYECKHE PACUETHI
6 | KonrponbHas pabora Ne 1 2
Monynsb 2. PeakionHasi ciocOOHOCTH BEILIECTB 6 | Peakmus nonnoro oomena. pH pactBopos. 2
U XUMHYecKas UJeHTU(UKAIMS, ['maponus cose.
ANEKTPOXUMHYECKHE MTPOIIECCHI, KOPPO3HS U 7 | DAEKTPOIU3 BOIHBIX PACTBOPOB JICKTPOIUTOB. 2
3alIUTa METAJUIOB U CIUIABOB. 3akonsl Dapajes.
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Kontponbnas pabora No 2 2
HUTOI'O: 18
3aounas popma oOyueHnust
Ne HanmenoBanue monyiis HanmenoBanue Bcero
cemecTpa y4eOHOU JUCIMILTUHBI MPAaKTUYECKUX 3aHATUI 4acoB
Mopyns 1. Xumudeckue cuctemsl u xumuueckast | [1.3.Nel. CrocoObl BbIpakKeHHS] KOHIIEHTpAIMA PacTBOPOB. 2
2 CBS3b. DU3NKO-XMMHUUYECKHE CBOMCTBA pacTBOPOB.
[1.3.Ne3. AynuTtopHast KOHTpoJIbHas paboTa 2

UTOroO:




Buner CPC:
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2.3. CamocTosiTeIbHAsI pa00oTa CTyIeHTa

OuHoe 0o0yueHue

No Bceero
- HaumenoBanwue pa3nena yueOHOW JUCIMILTAHBI (MOTyIIs Bunst CPC
cemecTpa pasieia yi AHC (Mozy 1) A 4acoB
1 2 3 4
2 Mopynp 1. XumMudeckue CUCTEMbI U XUMHUYECKAs! CBS3b [ToaroroBka K MPakTHYECKUM 3aHATHAM 8
Ne 1,234
OdopmiteHre 0TYETOB TIO JTA0OPATOPHBIM 10
paboram Ne 1,2,3.4,5
[ToaroroBka Kk KOHTpoJbHOM paboTe No 1 6
[ToaroroBka k KotokBuyMy Nel 7
Monyib 2. PeakiimoHHas CHIOCOOHOCTh BEIIECTB U XUMUYECCKas [ToaroroBka K MPaKTUYECKOMY 3aHSITHIO 6
uACHTU(DUKAIMS, STCKTPOXUMUYECKUE TIPOIIECCHI, KOPPO3HUS U Nes, 6,7
3allUTa METAJJIOB U CILJIABOB.
OdopmieHre 0T4eTOB MO J1a00paTOPHBIM 8
pabotam Ne 6,7,8
[ToaroroBka k KOHTpOIBHOU padoTe No 2
[ToaroroBka K MPaKTUYECKUM 3aHSATUSIM
No..8
[ToaroroBka k koyu1okBHyMY Ne2 6
NTOI'O gacoB B cemecTpe: 63




16

3aouyHoe o0y4eHue

Ne . Bcero
HaumenoBanue Moaysst yaeOHOM TUCIUITITHBI Buner CPC
cemecTpa 4acoB
1 2 3 4
1. Xumuueckue cucTeMbl U XMMHUYECKas CBA3b [IpopaboTka KOHCIIEKTOB JEKIIHA 12
CamocrosiTenpHas mpopadboTka yueoHon u | 32
METOJUYECKON JTUTEPATypBl
Pemienune npakTHuecKux 3amgay 10
2 2. Peak1rioHHast CIOCOOHOCTH BEILIECTB M XUMUYECKast [IpopaboTka KOHCIIEKTOB JIEKLIUH 21
UACHTUDUKALMS, HJIEKTPOXUMHUYECKUE POLIECCHl, KOPPO3Us U OdopmIIeHnE OTYETOB 110 1a00PATOPHEIM 8
3alyTa METAJJIOB U CIIJIAaBOB. pa60TaM Ne 1,2
[ToaroroBka K HaMCaHUIO AyAUTOPHON 4
KOHTPOJIbHOH paboThI
CamocTosiTenpHas mpopadboTka yueoHon u | 32
METOJUYECKON JTUTEPATyPBI
[TonroroBka k 3auety 4
NTOI'O yacoB B cemecTpe: 123
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3. O6pa3oBare/ibHbIE TEXHOJIOTHHI

Ounas ¢opma o0OyueHust

No Buast OO6pazoBarenbHbIC Ocobennoctu
cemecTpa yueOHOU TEXHOJIOTHH MIPOBEICHUS
paboThI 3aHITHU
(MHAMBUyaTbHBIE/
I'PYNIIOBHIE)
1 2 3 4
2 JlaGopaTopHblit Y4eOHBIH SKCTIEpUMEHT 10 3BEHBSIM
MPAKTHUKYM.

3aHATHS B UHTEPAKTUBHOU (hopMe B 0OBeEME:

1abopaTOpHBIN MPaKTUKYM — 18 yacoB

3aouHas popma oOyueHus

No Bunsl OO6pa3zoBaTenbHbIC Ocobennocru
cemecTpa yaeOHOU TEXHOJIOTUH MIPOBEICHUS
paboThl 3aHATUN
(MHIUBUAYaTEHBIE/
TPYNIOBHIE)
1 2 3 4
2 [TpakTHyeckue 3aHITHS Pemmenue npakTuko- TpyMIoBoe
OpPUEHTUPOBAHHBIX 33724
JlaGopaTopHbIit DKCIEPUMEHT 10 3BEHbSIM
MPAKTUKYM.

3aHsATHSI B UHTEPAKTUBHOUW popMe B 0ObeMe:

71a00paTOpPHBIN NPaKTUKYM -4 yaca.
[IpakTnueckue 3ansaTus 4 yaca

B HCKIIOUUTENBHBIX CIydasiX TMPUMEHSETCS AJIEKTPOHHOE OOydeHUEe U JUCTAHI[MOHHbIE
obpazoBarensHble TexHonoruu (D0 u JIOT), Bkmo4as MpoBeleHHE TEKYIIero KOHTPOIs
yCIIEBAEMOCTU M MPOMEKYTOUHOM aTTecTanuu. Peanmuzanust mporpammbl JUCIUILTAHBL C
ucnonb3oanueM D0 u JIOT ocymiecTBisieTcss MO0 YCMOTPEHHIO BEAYIIErO NPENojaBaTess ¢
YU4ETOM TEXHUYECKUX BO3MOKHOCTEH OO0YYaloIUXcs C MCIOJIb30BaHUEM IPOrPaMMHBIX
cpenctB, obecrieunBaromux npumeneHue sieMeHtoB D0 u JIOT B HuHcruryre, myrem
CHHXPOHHOT'O ¥ aCHHXPOHHOTO B3aUMOJICHCTBUS, K KOTOPBIM MOTYT OTHOCHUTBCS:
- DJIEKTpOHHAs! HHPOPMAIIMOHHO-00pa3oBarenbHas cpena MHcTuTyTa;
- TPYIIIOBAsi roJI0CcoBasi KOH(pepeHius B MecceHkepax (Sunexc.Meccenmkep, VK Teams);
- TPYIIIOBOM YaT B Meccepkepax Annexkc.Meccenmkep, conanbHoi cetu BKonTakre;
- oHJIaitH BuneokoHpepenius B Auaekc. Tenemoct;

- BUJICO3aIMCH JICKIIU MeIarornueckux paboTHUKOB MHCTUTYTa, pa3MeIIEHHbIE Ha Pa3IMUHBIX

BUJICOXOCTUHIaX (HampuMmep, Ha KaHaJax MpernojaBaTesnei) u/wiM oO0JauHbIX XpaHWIMIIAX
(manpumep, Anaexc.Quck, Google. [luck, O6xako Mail.ru u 1.71.).
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4. OHEHOYHBIE CPEJCTBA JJIsI TEKYIIEI'O KOHTPOJIS1 YCIIEBAEMOCTH
N PE3YJIBTATOB OCBOEHHUSA YYEBHOU JUCIUIIJIMHBI

4.1. Buabl KOHTPOJISA U ATTECTAIUM, (POPMBI OLIEHOYHBIX CPEACTB

Ounas ¢popma o0ydeHus1

Ne Bunnr Kongsr HaumenoBanue O1LeHOoYHbBIE
ceMecTpa | KOHTPOJS | MHAUKATOPOB paznena yueOHou cpelcTBa
u ,I[OCTI/I)KCHI/IHU JUCIUATUTHHBI Dopma Kolmaoctso
aTTeCTalluy | KOMIETEHIIUHI (Motyist) BOIPOCOR
(BK, Tar, " 3a7JaHuH
[IpAT*)
1 BK OIIK-1.1 OCHOBHBIE TIOHATHS TECTUPOBAHUE 10
OIIK 1.2 ¥ 3aKOHBI XUMHH
2 Tar. OIlK-1.1 XHUMHYECKHE e CobecenoBanue 110
OIIK 1.2 CHUCTEMBI pe3ynbpTaTam
u BBIIOJIHEHUS
XAMHYECKAsI CBSA3b. 1a00pPaTOPHBIX
pabor
* KonrponbHas 10
paborta Ne 1
*  Komnoksuym Ne 1 3
2 Tar. OIlK-1.1 2. Peaknmonnas e CobecenoBanue 110
OIIK 1.2 CIIOCOOHOCTh pe3yibTaTam
BEIIECTB U BBIIOJIHEHUS
XUMHYECKAs 1a0b0paTOPHBIX
uaeHTU(pUKAIHS, pabot
AIIEKTPOXUMUYIECKUE » KoHTponbsHas 8
IIPOLIECCH, pabota Ne 2
KOppO3us U 3alIuTa * Komnoksuym Ne 2 3
METAJLJIOB U
CILIABOB.
2 ITpArT. 9K3aMEH bunerst 3
3aounas popma oOyuenus
Koner
Ne Bunn: Haumenosanue HHINKATO OneHo4YHbBIE
ceMec | KOHTpOJs paznena yueOHoOU poB CpencTBa
Tpa 1 AMCIHILIHHEL AOCTIDKCH dopma Komnuectso | Kon-Bo
arrecTant (Mozyns) i BOIIPOCOB | HE3aBUCH
- KO]\fneTeH U 3aJaHuit MBIX
(BK, Tar, THH BapuaHTO
[IpAT*) N
1 2 3 4 5 6
2 Tar. Monynb OIlK-1.1 VcrHbIi
1. Xumnueckue OIIK 1.2 onpoc
CHCTEMBI U
XHMHUYECKAs CBSI3b.
Tar. Monyns 2. OIIK-1.1 CobecenoBa
Peaknmonnas OIIK 1.2 HHUE II0
CIIOCOOHOCTH BEIIIECTB pe3ynbrarta
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U XMMHYECKas M
ueHTH(UKAIIHS, BBITIOJIHEHU
IIEKTPOXUMHYECKUE A
MIPOIIECChI, KOPPO3HS n1abopaTopH 5 6
¥ 3aI1Ta METAJUIOB U BIX paboT
CILJIABOB. *  KoHTpoabsH
ast pabota
ITpAT. DK3aMeH butetsr 3 20

4.2. IlpumepHbIe TeMbI KYPCOBBIX IIPOEKTOB (padoT)
He npenycMoTpeHsl.

4.3. [IpumepHblie TeMbl pedepaToB
He npenycmorpensl.

4.4. TecTbl TEKyIIEro KOHTPOJIA
4.4. TecTbl TEKYLIET0 KOHTPOJISA
TECT — 3AJJAHME Ne 1
1.AtomHast eqMHMIIA MACCHI - 3TO
1) Macca caMoro JIErKOTo 3JIeMeHTa

2) mMacca, 6im3kas xk 107 kr
12

3) é Macchbl u3otormna yriaepoaa C

4) macca, pasuas 0,0001r
2. Macca nona Pb*" 1o cpaBreHnIo ¢ maccoii nona Pb®*

1) OoubIiie B 2 pasza

2) MEHBbIIE B 2 pa3a

3) HECYILIECTBEHHO OOJIbIIIE

4) HECYIIIECTBEHHO MEHBIIIE

3. Hucno aiieMeHTOB BO 2-M u 3-M niepuoax tadmwuisl [{. . MenaeneeBa paBHO 8 MOTOMY, 4TO
1) pu KakI0M 3HaYEHUH TIIABHOTO KBAHTOBOTO YHCJIa UMEETCSI BCETO OJIHA S -OpOUTAIb M TPH
p -opOuTanu
2) TaKoe YMCIIO SJCKTPOHOB UMEIOT Ha BEPXHUX SHEPIETUUCCKUX YPOBHSIX OJ1aropoHbIE ra3bl
3) Takoe pacnpeieseHue JIEMEHTOB 110 nepuoaaM npeanoxun /1. . Mennenees
4. Crenens okucnenus yriaepoaa B CO, pasHa
1)-4
2) 0
3) +2
4) +4
5. YcTaHoBUTE COOTBETCTBHE
1) CH,COOCH A. CunpHas Kuciora

2) HNO, b. /IByxocHOBHas KHCIIOTa

3) H,SO, B. CunbHoe ocHOBaHME

4) Ca(OH), I'. Cnabas kucnora
6. Crioco0, cmemaromuii pasHoBecue peakiun COory+2SO03 ~,CSyry+40, ) — Q Bpaso (—), -
3TO

1) yBenuuenue koHieHrpanuu CS;
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2) yBenuuenue koHieHrpamnuu CO,
3) NOBBIICHUE TEMITEPATYPHI
4) TOBBIIICHUE IABJICHUS

7. B BomHOM pacTBope Ha Kaxasie 100 Monekyn oopazyercs 100 H' st BemecTBa
1) H,CO:s. 3) HNO3 5) HBr
2) HNO, 4) H3PO4

8.PacTBOpHMOCTH BelIeCTBA B JAHHBIX YCIOBHUSIX
1) onpenensiercs yepe3 KOHIEHTPALIMIO HACBIIIEHHOTO pacTBopa
2) COOTBETCTBYET MAaKCUMAJIbHOW, JOCTUTHYTOM B OMBITaX ¢ PacTBOpaMU KOHIEHTpaIUU
3) sBisiercst masioi, eciii B 100 T BoaBI pacTBOpsieTcsl MeHee 1T
4) cunraercs xopoiuei, ecau B 100r Bosbl pacTBopsieTcst 6osiee I BeliecTBa

9. HeliTpanbHbli BOJIHBIA PACTBOP — 3TO TAKOM PacTBOP, AJIsI KOTOPOTO

1) CYMMAapHBIN AJIEKTPUUYECKHUI 3apsij1 COEpKAIUXCs B HEM HOHOB PaBEH HYIIIO
2) CIIpaBeIJIUBO paBeHCTBO pH =7

3) BbINOJIHAETCS paBeHcTBO pH =0

4) MO3KHO 3amucath paeHcTBo [H'] = [OH ]

10. Temneparypa KUIICHHS PaCcTBOPA MOBBIIIACTCS
1) npu yBeaMuEHHH KOHIICHTPALMU PACTBOPEHHOTO BEIIECTBA
2) cuibHEE B pacTBOPAaX DJIEKTPOIUTOB, YEM B PACTBOPAX HEIIIEKTPOJIUTOB TOM K€
KOHIICHTpaluu
3) B COOTBETCTBHUH C BEIMYUHOMN 30YITHOCKOMUYECKOMN MOCTOSHHON
11. I'mrox03a OTHOCHUTCS K

1)anpa03am 2)rekcozam
2)neHTo3am 3)yriaeBojgam
12. EauHOE TT-3J1eKTPOHHOE 00JIaK0, COCTOSIIEE U3 6 IIEKTPOHOB, HMEIOT YTJIEBOIOPOIbI
1)aTunen 3)6en3on
2)atieTuieH 4)romyon

13. Peakmus kapOOHOBOW KHCIIOTHI M CHUpPTa B NMPHUCYTCTBUM HEOOJBIIUX KOJIMYECTB CHIIBHOM
KHCIIOTBI,
npUBOALIAs K 00pa30BaHUIO CIOKHOTO 3(upa
1)oOpatuma
2)rpakTu4yecku HeoOpaTuma
3)MoXkeT ObITh MPOBEJCHA MPAKTUYECKH /IO KOHIIA
4)4are BCero MpOBOJAUTCS C OTTOHKOM BOJIBI IO MEpe €€ 00pa30BaHUs
14. Tlocne pacTBOpeHHs B BOJIE€ aMUHOYKCYCHOM KHCIIOTBI, Cp€/la CTaHET:
1)menounoi
2)KHUCIOM
3)HelTpanbHON
15. IlepBblii 3aKOH TEPMOJIMHAMUKHU — 3TO 3aKOH COXPAaHEHUS
1) BemecTBa
2) TETIOTHI
3) sHepruun
4) paboThl
16. CkopocTh XUMHUYECKON peakluy MPH MOCTOSHHOM O00bEME CUCTEMBI U3MEPSIETCS B CIEAYIOLINX
eAMHMIIAX
1) xM/ gac
2) n/ MuH
3) Monb/ TUTp
4)mMonb/ 11 - ¢
17. TIpocToe BemiecTBO (B OTIUYHUE OT CIOKHBIX )- ITO
1) rpadut
2) MEIIHBIN KynopocC
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3) cona
4) 030H
18. Bo3HUKHOBEHHE JIEKTPOAHBIX IOTEHIIMAJIOB CBSI3aHO C
1) okuCIUTEIHLHO-BOCCTAHOBUTEIBHBIMU PEAKIIUIMU
2) mepeHoCcOM 3apsKEHHBIX YacTHUIl Yepe3 rpaHully pasaena ¢a3
3) IpUCYTCTBHEM B CUCTEME OKHCIUTEIS
4) NpUCYTCTBUEM B CUCTEME BOCCTAHOBUTEIIS
19. byner nporekaTh peakiys MEXAy a30THON KUCIOTOH U:
1) kxpemHUEM
2) MeJIbIO
3) okcunom kpemuus (1V)
4) oxcugom azora (1V)
20. ;151 moIHOTO MEPEeBO/ia B pacTBOP CILIaBa JaTyHb ( MEIb + LUHK), CIEAYET B3STh

1) CoJIIHYIO KHCIIOTY

2) pacTBOp IIEI0YU

3) a30THYIO KHCTIOTY (pa30aBiICHHYIO)
4) cepHytO KHCIIOTY (pa30aBiICHHYIO)

4.4.1 Knrouu k Tectam

He npenycmoTpenst

4.5 TecTbl IPOMEKYTOYHOTO KOHTPOJIA

He npenycmoTpenst

4.5 TecTbl NPOMEKYTOYHOT0 KOHTPOJISI

He npengycmorpensl

arwnN

8.

9.

4.6. BapuaHThl KOHTPOJIBHBIX 3aJaHUN
B-1

BrrancnnTe 0THOCHUTENBHBIE MOJIEKYISPHBIE MAcChl BEIECTB, (DOPMYIIBI KOTOPBIX MPUBEIEHBI
ke HoS; CaO:;

Brrancnute maccy asora, coaepikanierocs B 1 kr kanuiinoit cenutpol- KNOs.

Breruucnure maccy pochopHoit KUCIOTH KOTHMYECTBOM BeliecTna 1,5 MOJb.

Beruucnure 06beM yriaekucioro raza Mmaccoit 88 r (H.y.)

Kaxoit 00beM Bogopoaa (H.y.) moTpeOyeTcs s MOTHOTO BoccTaHoBNIeHUs (0.2 MOJIb OKCHA
meau (11).

W3 mpeIiosxkeHHOTo psifia BEMIECTB BRIOEPUTE OKCHUJIBI, KUCIIOTHI, OcCHOBaHUs U coy: CuO;
HNOg; NH4 Cl, CHg4; SO, KC', 0O, H3 POy, ; P205 ; (NH4 )2 SO, .

CocraBbTe ypaBHEHHUS PEAKIINI MOTy4YEHUS XJIOpHIa MarHusi: a) IEHCTBUEM KHCIIOTHI Ha
MeTal;

0) nefcTBUEM KUCIIOTH HA OCHOBAHHE; B) IEHCTBHEM COJIM Ha COJIb.

CocTaBbTe 2IEKTPOHHYIO GOPMYITy € TOPSIKOBEIM HOMepoM 34. [TokakuTe pacmpeneicHue
AJIEKTPOHOB 110 KBAaHTOBBIM sSTUEHKaM.

CocraBpTe TaONHIly 3HAYCHUI 4-X KBaHTOBBIX qncen JUTSt BHCKTpOHOB B COCTOHHI/II/I 55° 5p

10. VkaxuTte HeBo3MoxHbIe Konpurypauun: 2s°,3p°,3d 42 2! 4s° 5p* 6d'° 6p’ 1% 3f° 55°

B-2

1. BeruncnuTe OTHOCUTENIBHBIE MOJICKYJISIPHBIE MACCHI BEIIECTB, (HOPMYJIIbI KOTOPBIX IPUBECHBI

awxke: NaS; NHs.

2. Berancnute Maccy azora, coaepixkamierocs B 1 kr ammuaunoii cenutpsl —NH4 NOs .
3. Beruucnure maccy okcuna azora N2Os konmmuectBoMm BemectBa (.02 Moib.
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4. Berancnure 00beM aMMHuaka Maccoit 85t (H.y.).
5. Kakas macca ocajgka momyduTcst mpu B3aumojeicteun 0,2 MOJIb XJIOpHIa KaJlus ¢ U30BITKOM
pacTtBopa HUTpaTa cepebpa?
6. U3 mpeniioskeHHOTo psijia BEIMIECTB BEIOEPUTE OKCHIBI, KUCIOTHI, oOcHOBaHuUsA 1 coyn : KOH,
(NHz)2S04 ;  Mg(OH)2;C3H6; H20; Cly; SiO3; Na,O; HBr;
7. CocTaBbTe YpaBHECHHUSI pEAKIIMH MEXTY KUCIOTOM U OCHOBAaHUEM, TPUBOIAIINX K
obpazoBanuto coneii: NaNO3 ; NaHSOy ; Fe; (SO4) 3 ;
8. CocraBbTe IEKTPOHHYIO (GOPMYITY dJIeMEHTa C opsAaKoBbIM HOMepoM S0. [Tokaxkute
pacrpeziesieHle 3JIEKTPOHOB MO KBAHTOBBIM sTUCHKaM.
9. CocraBbTe TaOIUIlYy 3HAYCHUH 4-X KBAHTOBBIX YHCEJI JJISI SJIEKTPOHOB B COCTOSIHUM: 5d"
10. Ykaxxute HEBO3MOKHbIC KOH(pHUTYpaIuu: 243, 2p7,4f6,332,281, 5d% 75’ 2p6,3f5,4sl.

B-3

1. BbIUuCIHTE OTHOCUTEIBHBIE MOJICKYJISIPHBIC MAacChl BEIIECTB, POPMYIIBI KOTOPBIX MPUBEICHBI

HUXKeE:

KOH, (NH; )2 SO4

Berurciure Maccy a3ota, copepxaiierocs B 1 kr ammodoca- (NH4 ) 2 HPO,.

Berancnute maccy SOz , 3aHUMAarOIIETro H}Z)I/I (1.y.) 06BeM 32 1.

Kakoii 06beM 3anumarot npu (H.y.) 27-10 ! MOJIeKYI ra3a?

Kakoii 00eM KHCIT0pO/a PacXoLyeTcst mpy cropanuu 1.5 M ° Merana?

W3 npeanoxeHHOro psija BeIeCTB BEIOGPUTE OKCUIbI, KUCIOThI, OCHOBAHUS U COH: Hy

;KCIO3 ; CO; H3 BOs ; Bi OCI; Cu(OH) ; ; H, WOy ;

H 4P2> O7 ;V20 s;

7. CocraBbTe ypaBHeHus peakiuii noiayueHus: Ba(NOs ), B pe3ysibraTe B3auMoACHCTBHS a)
OCHOBHOTO M KHCIIOTHOTO OKCH/Ia; 0) OCHOBaHHUS U KHUCIOTHOTO OKCH/A; B) OCHOBAHUS U
KHCIIOTEHI.

8. CocTaBbTe ANMEKTPOHHYIO (POpMYITy AiieMeHTa ¢ mopsAKoBbIM HoMepoM 14. TTokaxute
pacnpe/esieHue JIEKTPOHOB 10 KBAHTOBBIM STUCHKAM.

9. CoctaBbTe TabnuIly 3HaUeHUN 4-X KBAHTOBBIX YMCEIN JISI SJICKTPOHOB B COCTOSIHUM: 3523p*

10. YkaxxuTe HeBO3MOXKHBIC KOH(PHUTYpAIIHH: 4p4,3d12,581,2d10,3f1 ,5d15,633,6d5,3p3,4p1.

ook wn

4.7. Bonpocsl K 3K3aMeHy

Ne Konbr
Bormpocst
BOIpoca MHJAMKAaTOPOB
JOCTUKEHUS
KOMIISTEHITHH

1 2 3

1 OCHOBHBIE MTOHATHSI XMMHUH: aTOM, MOJIEKYJa, MOH, MOJIb. OTHOCUTENIbHAS OIlK-1.1
aTOMHas ¥ MOJIEKyJsipHass Macchbl. MoJsipHass Macca. MousipHbIH 00BeM OIIK 1.2
ra3os.

2 ®opmysia BelIeCTBAa. YpaBHEHUE XHUMHUYECKOW peakuuu. Pacuersl 1o OIIK-1.1
XUMHUYEeCKUM (hopMyniaM U ypaBHEHUSIM. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH OIIK 1.2
MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTajjpo U CJIEICTBUS U3 HETO.

3 OcCHOBHBIE KJIaCChl HEOPraHMUYECKUX coeNMHEHuH. CBOMCTBAa OCHOBHBIX OIIK 1.2
KJIACCOB HEOPTAaHUYECKUX COCTMHEHUI

4 Ilepuoguuecknii 3akOH M TEPUOAMYECKAs CHCTEMA XUMHYECKHX OIlK-1.1
anemenToB JI.1. Menneneena.

) CoBpeMeHHbIE TMPEACTABICHUS O CTPOCHUM AaTOMOB XHUMHUYECKHX OIIK 1.1
37eMeHTOB. CJ0XHOCTh  JABWJKEHHMSI AJIEKTPOHOB. KopmyckyispHO- OIIK 1.2
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BOJIHOBAst HBOI;'ICTBCHHOCTI) OJICKTPOHA.

6 [Tonatne 00 OKMCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIMIX, IMpoIeccax OIIK-1.1
OKHCJICHUS U BoccTaHOBJIEeHUs. CTeleHb OKUCIICHUS.

1 2 OIIK 1.2

7 CocraBieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA. OIIK-1.1

8 I'maposns coneit. [Ipumepsl rugponusa coen OIIK 1.2

9 [Tonstue pactBopa. Kiaccudukanus pacTBOpOB IO arperaTHOMY OIIK-1.1
COCTOSIHMIO W  cTemeHu  JucrnepcHocTd. CnocoObl  BBIpaXKEHUs OIIK 1.2
KOHIIEHTPALlMU PAacTBOPOB: MPOIEHTHAs KOHIEHTPAIUs, MOJISIPHOCTb,
HOPMaJIbHOCTb, TUTP, MOJISUIBHOCTb.

10 CaoiicTBa pa30aBIeHHBIX PACTBOPOB HEJIEKTPOIUTOB: JIABJICHHE OIIK 1.2
HACBIIICHHOTO MMapa, KUIIeHKE, 3amep3anne. 3aKoHbl Payms. AHTUGPU3HL. OIIK 1.1
Ocmoc u ocMoTuyeckoe aasienue. 3akon Bant-T'odda. IIpumepsr
SIBJIGHUN OCMOCa B IPUPOJIE

11 Teopust snexkTposuTHYeCKOW aucconuanuu AppeHuyca, €€ OCHOBHbIE OIlK-1.1
I1OJIOKEHUS. OIIK 1.2

12 [ToHsiTHE KHUCIOT, OCHOBAaHHW M COJEH C TOYKH 3pPEHHUS TEOPUU OIIK 1.2
ANEKTPOIIUTUYECKON TUCCOLIUAIUH.

13 CunpHple U cnabble 37eKTPOJAUTHL. CTENeHb AJIEKTPOIUTUYECKON OIlIK-1.1
auccouranuu. DakTopel, BIMAKOIIKAE HAa €€ BEIMYMHY: IPUpPOAA OIIK 1.2
ANEKTPOJIUTA, MPHUPOJIa PACTBOPUTEINSA, TEMIIEpaTypa, KOHILIEHTpalus,

BBEJICHUE OJJHOMMEHHOTO HOHA.

14 Bonoponnsiii nokasarens pH. [lkana pH. OIIK 1.2

15 [TonsTe 00 »SaeKTpoAe U JIEKTPOAHOM TOTEHIMaNe. YpaBHEHUE OIlK-1.1
Hepucra. CrangapTHbli BOJAOPOIHBIM 3JIEKTPOA U PsA  HANPSHKEHUN
METAJIJIOB.

16 ["anpBaHnYeCcKUE 3EMEHTHI, MPUHIUI UX Pa0OTHI. DJIEKTPOABHKYILAS OIIK 1.2
CHJIa TAJIbBAHNYECKUX JIEMEHTOB

17 Onexrponus. IloreHnman u HanpsyKEHUE pa3IoKeHUs OIIK-1.1

18 Kopposus metannos u cruiaBoB. OCHOBHBIE BUBI KOPPO3UU — OIIK 1.2
XUMHYECKas U 3JIEKTPOXUMHUYEcKasi. MeTo/ bl 3aIlUThl METAJUIOB U OIIK 1.1

CILIAaBOB OT KOPPO3HH
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5. YYEBHO-METOAUYECKOE U HHOPOPMAIIMOHHOE OBECIIEYEHHE
YUYEBHOU JUCHUIIJIMHBI
5.1. OcHoBHas JuTEpaTypa

No | HaumeHoBaHue ABTOpBI l'on Hcnonb3yercs Cemectp KonnuectBo
o\ u npu HK3EMIUISIPOB
MECTO W3Yy4EHUH
W3/1aHus pa3zeinos B Ha
oubnmoreke | kadenpe
2 3 4 5 7 8
Xumust M.N. Cankr-IlerepOypr, Mocksa, | 1,2 150 2
Ienshman Kpacnonap
B.I1. FOctpatoB | «Jlanb»-2008r.
2 | Heopranmueck
as u Eropos B.B., Cankr-IlerepOypr, «Jlanby, 1,2 1 10 -
aHanutudeckas | Bopoore HU | 2014
XAMHUS CunbBecTpoBa
Nn.I.
3 Xumust Juist banaes, @. 3 Bomnorna : Undpa-Umkenepus, 2024. — 192 ¢. — ISBN 978-5-9729-
WHXXECHEPOB B 1715-0.— Tekcr: snekTpoHHbIN/ JIaHb : 31eKTpOHHO-0UOINOTEeYHAs
npuMepax, cucrema. — URL: https://e.lanbook.com/book/429281
TecTax,
3aadax :
yuebHoe

rmocoodue



https://e.lanbook.com/book/429281
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5.2. lonosiHMTEIbHAS JUTEPATYPA

Ne KosmmuectBo
o\ HaumenoBanue ABTOpBI l'on Ucnonb3yercs Cemectp AK3EMILISIPOB
1 MECTO npu
W3/1aHus U3Yy4YEHUU B Ha
PA3IEIOB oubnmoreke kadenpe
1 2 3 4 5 7
1 Komnonnnas xumMus M.U. I'enbdpman, CII6.: Jlaus, 1,2 20
M.H., Kosanesuu, B. 2010
I1. KOctparos
2 Heoprannueckas M. U. T'ensman, B. I1. | CII6.: Jlans, 1,2 1 20 2
XUMUSA KOctparos. 2009
3 XUMHS: TPAKTUKYM N.C. TarbsgH4YeHKO, 3epHorpa; 1,2
C.B. Ilocoxosa, JL.A. ®I'BOY BO
Kynemosa, C.10. Jonckon
Maiibopona; I'AY, 2020. —
105 ¢
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e 53 IIpodeccuoHanbHbie 6a3bl JaHHBIX, HH(POPMAIIMOHHBIE CIIPABOYHbIE cUCTeMbl 1 UHTepHeT-pecypchl

1. XKypHans:

Bectnuk arpaproit Hayku [ona (http://auraa.pd/zhurnal-vestnik-dona) ;
2. YHuBepcHUTETCKass OMOIMOTeKa OHJIaliH. DJIeKTPOHHO-0nbmoTeuHas cucrema — https://biblioclub.ru/
3. U3garenbctBo Jlanb. DinekTponHo-0MOIMOTEYHast cucTeMa.— https://e.lanbook.com/
4. Hayunas snektponHas oubnmoreka eLIBRARY.RU — http://elibrary.ru
5. Baza maHHbIX u3garenabcTBa Springer Nature «Poccuiickuii poua GyHIaMeHTaIbHBIX HcciienoBanuii — http://www.rfbr.ru.
6. XMMHUYECKHIA KaTaJor: XMMUUeCcKKe pecypcehl Pynera http://www.ximicat.com

7 ITopTan GpyHaaMEHTATILHOTO XUMUYECKOT0 0Opa3oBanus Poccun http://www.chemnet.ru
8. XuMuK: caift o xumuu 1 xumukos http://www.xumuk.ru

9. Xumuueckuii cepsep http://www.Himhelp.ru.

10. UudopmanmonHas cripaBovHas cucrema: Karaior Hay4HbIX ¥ HAy4HO-TIOMY/ISIPHBIX caiiToB Pynera http:/elementy.ru

11. UudopmanmonHas cripaBovHasi cucremMa: Xumudeckuil moprai - http://chemport.ru/

12.Onextponnas undopmanronHas oOpa3oBareibHas cpefa UHCTUTYTa https://aunu.pd/
HNHpopManHOHHBIE TEXHOJIOTHH
DnekTpoHHas WHPOPMAIMOHHAs 00pa3oBaTelbHasl Cpella MHCTUTYTa O0ECIICUMBACT JIOCTYN K YU4EOHBIM IUIaHaM, PabOYMM IpOrpaMMaM JAHCUIUIUINH
(Momyneit), mporpaMMaM MpPaKTHUK, JJIEKTPOHHBIM Y4YeOHBIM H3JaHUAM M DJIEKTPOHHBIM 00pa3oBaTENbHBIM pecypcaM, YKa3aHHBIM B pPaboumx
porpamMMax JAMCLUUIUIMH (MOJysel), mporpaMMax NpakTUK; (OPMHUPOBAHUE AIIEKTPOHHOTO MOPTHOINO 00yJaroLIerocs, B TOM YHCIIE COXPaHEHUE ero
paboT W omeHOK 3a 3TH paboThl. llpegycMoTpeHa BO3MOXKHOCTh B3aHMMOJCWCTBHUS CTYIEHTOB W TpEMOJaBaTelieil MOCPEICTBOM TEXHOJIOTHUH TI0
NEPECHUIKE U MOTYYEHHUIO HIEKTPOHHBIX COOOIICHUH.

[ ]



http://ачгаа.рф/zhurnal-vestnik-dona
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.rfbr.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.himhelp.ru/
http://www.elementy.ru/
http://chemport.ru/
https://ачии.рф/
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5.4. TpeGoBaHus1 K NPOrpaMMHOMY o0eclie4eHHI0 Y4eOHOr 0 mpomecca

1. LibreOffice

5.5. IlepeueHb yueOHO-MeTOAHYECKOT0 00ecredeH sl JAJIsl CAMOCTOSITeIbHOI
padoThI 00y4arOIUXCS

Ne Ne Bun Fomw
n\im | cemectp CaMOCTOSITETbHOI ABTOpBI HaumenoBanue MECTO
a paboThI W3TaHUS
1 2 3 4 5 6
3epHorpa;
IToaroroBka k mpak ITocoxosa C.B. Xumis, COOPHUK 3a71a4 BIrEOY
1 2 TUYECKUM 3aHITHAM, MyuikeroBa
. BIIO AUHNY,
KOHTPOJIBHOH paboTe O.B. 2014
CaMocTosTenbpHoe OO0mast xumusi: M.:
2 2 n3ydeHne marepuana, | Koposun H.B. y4eOHUK - OakamaBpuaT | AKaaemus,
MOJITOTOBKA K 3a4eTy (c rpuhom YMO) 2011
n.C. 3epHOTrpaz:
IToaroroBka k npak- | TarbsiHYEHKO, pHorpa.
®I'bOY BO
THYECCKUM U C.B. Ilocoxosa, .
3 2 XuUMUSA: TPAKTUKYM Jonckoit
nmabopaTOpHBIM JLLA. Kynemiosa,
Ay, 2020. -
3aHATHUAM C.I0. 105 ¢
Maiibopona

6. MatepuajbHO-TEXHHYECKOE O0ecrieueHne y4eOH ol JUCHUNIMHBI (MOIYJIA)

HauMmeHnoBanue crieuaibHBIX IIOMEIEHUN U
MOMEIIEHUH 711 CAMOCTOSITENILHOM paboThI

OCHaHIeHHOCTI) CHEIHUAIIbHBIX IOMEIISHUN 1
MMOMEIIEHUH /IS CaMOCTOSTEILHOMN pa6OTLI

VYuebnast aymuropus Ne2-467 — II kopmyca
Aynuropus IS JTEKIIMOHHBIX, CEMUHAPCKHX,
MIPAaKTUYECKUX 3aHATUN U KOHCYJIbTAllUN.
Aynuropus I TEKYLIEro KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUN.

347740, PocroBckast 00:1., 3epHOrpajicKuit
patioH, r. 3epHorpa, yia. CoBerckas, 10M
Ne28/30.

[InakatHOE X0351CTBO. [IepeHOCHON KOMIIEKT
MYJIbTUMEAUHHOT0 000pyI0OBaHUS: TPOEKTOP
MYJIbTUMEANNHBIN, 3KpaH Ha TpeHore (Uiu
HacTeHHbIH), HoyTOyK.

TTocagounsix mect 60.

VYuebnast aymutopust Ne 2-470 — |l kopmyca.
Aynuropus IS TEKIIMOHHBIX, CEMUHAPCKHUX,
MPAKTUYECKUX 3aHATHI U KOHCYJIbTaIIH.
Jlaboparopus OMOTEXHOJIOTHH u
MUKpPOOHOJIOTHH.

347740, PoctoBckas 00i., 3epHOrpajacKuit
paiioH, r. 3epHorpan, yia. CoBerckas, JAOM
Ne28/30.

XonoaunbHUK «CapaToBy, BBITSDKHBIE IIKA(BL,
BOJIsIHAs OaHs HUPKYJSHOHHAs, OaHs BOASHAs
BKKIJI-M c 35.11.; KotOoHarpesaTens 1-2 i;
tepmoctat TC-1/180, repmocrat XT-3/40-
1;portokonopumerp KOK-2; poromerp KOK-3-01,;
anekTporneus Jiaboparopuas SNOL 8.2/1100; xum.
1nocyja; CnupToBKU. IIlepeHOCHON KOMILIEKT
MYJBTUMEAUHHOTO 000PYIOBaHUS: POEKTOP
MYJIbTUMEIUWHBIN, SKpaH Ha TPpeHOTe (MK
HacTeHHbIi), HoyTOyK.

TTocagounsix Mmect 18.

VYuebHast aymutopust Ne 2-469 — |l kopmyca.
AyauTopus AJis IEKIIMOHHBIX, CEMUHAPCKUX,
MPAKTUYECKUX 3aHITUH W KOHCYJIbTAIlUM.
Jlaboparopust ~ ¢usuonorun,  OUOXUMHUU
pacTeHUi, XMMHUU MOYB.

Brrtsokabie mikadbl, Tabnuiia MeHaeneesa,
IIJJAKATHOE X03MCTBO. [IepeHOCHON KOMIUIEKT
MYJIBTUMEAUHHOTO 000PYIOBAHUS: IPOEKTOP
MYJbTHMEIUHHBIN, SKpaH Ha TPeHOTE (MITH
HacTeHHBIN), HoyTOyK.
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347740, PoctoBckas 00:1., 3epHOTpaICKUA

paiion, 1. 3epHorpaa, yia. CoBerckasi, JOM
Ne28/30.

TTocagounsix mect 32.

YuraabHblid 3ai. Ayautopust Ne 2-252 -1
KopIyca JUull CaMOCTOSITEJIbHOM PabOTHI.
347740, PoctoBckas 00i., 3epHOrpaackuit
paiioH, r. 3epHorpana, yi. CoBerckas, I0M
Ne28/30.

Ilocamo4HBIX MECT 5 A1 CaMOCTOSATCIbHOM
paboThl, 00BETUHEHHBIX B JIOKAJTBHYIO CETh C
BBIXOJIOM B ceThb Internet.

Cucremuslii 610k Corei3 3,06 I'rir , 2Gb,
250GbHDD — 5 mrr.

mouutop Phillips 2205- 5 i,

npuntep EpsonLX-1170

DJIeKTPOHHBIH YUTAJIbHBIA 3aJL.
Aynuropus Ne 2-1700 — |l kopmyca s
CaMOCTOSTEIIbHOH  pabOTHI. 347740,

PocToBckast 0011., 3epHOTpaJCKUI paiioH, T.
3epHorpan, ya. Coerckas, mom Ne28/30.

TTocagounbix MecT 10 11 caMOCTOATENbHOM
paboTbl, 00BEIMHEHHBIX B JIOKAIBHYIO CETh C
BBIXOJIOM B ceTh Internet.

Cucremnsrii 0ok C2,81rr, 1 GB, 80 GBHDD
— 1 mr.

Cucremusrii 0ok C2,81rm, 512 MB, 80
GBHDD -9 mrr.

MonuTop Samsung 920NW — 10 mit.
Kommyratop Dlink — 1 mir.

Ckanep EPSON — 1 .

Aynutopus Ne 2-349a
MOMEIIICHUE TUIS
nPOPHIAKTUIECKOTO o0CITy)KUBaHUS
yde6HOro  00Opy1OBaHMS. 347740,
PocroBckast 0011., 3epHOTrpajicKuii panoH, T.
3epHorpan, ya. CoBerckas, n1om Ne28/30.

Il xopmyca
XpaHeHHS u

CrenmanusupoBaHHas MeOellb 1 000py0BaHUE
UIE  XpaHEHUS W NPOQUIAKTUYECKOTO
oOciyxuBaHUs y4eOHOro 000pyI0BaHUs

7. METOOTUYECKHUE YKA3AHUS JI/151 OBYUAIOLUXCSI IO
OCBOEHMIO YYEBHOM JUCHUIIIMHBI (MOLY.15T)

Bun yuebnbIx o
ST praHusaius J1esTeIbHOCTH CTy/IeHTa
Hanucanue KOHCIIEKTa JEKIUI: KPaTKO, CXEMaTUYHO, ITOCJIEI0BATEIBHO
(buKCUpOBaTh OCHOBHBIE MOJOKEHUS, BBIBOABI, (POPMYIUPOBKH, 0000ILIEHNUS;
MMOMEYaTh BAaXKHBIE MBICIIH, BBIACIATD KIIOUYEBBIE CII0BA, TEpMUHEL. [IpoBepka
TEPMHUHOB, TIOHATHI C TOMOIIBIO SHIIMKIIONEINNA, CIOBAPEN, CIIPABOYHHUKOB.
Jlekiun  (O603HAYUTH BOIPOCH], TEPMUHBI, MaT€pHall, KOTOPBIN BBI3BIBAECT TPYIHOCTH,
MMOMETUTD U TIOMBITAThCS HAWTH OTBET B peKOMEHyeMoil tuteparype. Ecnu
CaMOCTOSITENILHO HE y/1aeTcsi pa300paThCsl B MaTepuae, He0OX0 MO
chopMyIHPOBATh BOIPOC U 33/1aTh MPENoaBaTeio Ha KOHCY/IbTAalluU, Ha
[TPaKTUYECKOM 3aHSTHH.
[IpopaboTka paboueit mporpamMmsl, yiensis oco0oe BHUMaHHE LesIM U 3a7a4am|
Ipakrucciue CTPYKTYpPE 1 COAEPIKAHNIO TUCLIUILITHHBI. KoHcnekTupoBanue MICTOYHUKOB.
SAHSITHS PaboTa ¢ KOHCIIEKTOM JIEKIHA, TOArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM
MMPOCMOTpP PEKOMEHIYEMOM JIUTEPATyphl. Permenne pacyeTHO-MPaKTUYECKUX
3aJIaHUM, pELICHHE 33/]1a4 110 AJITOPUTMY.
JlaboparopHbleMeToInYeCcKUe YKa3aHHsI 110 BBITOJTHEHUIO TAOOPATOPHBIX padoT, BEIIaBacMbIe
pa®oThl  [mperojaBaTeneM
[Tonroroska k [[Ipy moAroToBKe K 3a4€Ty HEOOXOJUMO OPUEHTUPOBATHCS HA KOHCIIEKTHI
9K3aMEHY [IeKUUH, peKOMEHAYEMYIO JINTEPATYPY
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Jlucr nepeyrBep:kaeHns padoyeii mporpaMMbl y4eOHOM JUCHUNIMHBI (MOTYJIA)

Pabouas nporpamma:
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