MUHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUIICKON ®EJEPAIIMU
JIEITAPTAMEHT OBPA3OBAHUS U KAJIPOBOH ITOJIMTUKU

OEJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOJUKETHOE OBPASOBATEJIbHOE YUPEXIEHUE
BBICIIET'O OBPA3OBAHUA « IOHCKOU 'OCY AAPCTBEHHBIN AT'PAPHBI YHUBEPCUTET»

A30BO-YEPHOMOPCKHI MTHXKEHEPHBI UTHCTUTYT — GUJIHAJ
OEJIEPAJIBHOT'O TOCYAAPCTBEHHOI'O BIOJUKETHOI'O OBPA3OBATEJIBHOI'O
YYPEXIAEHW A BBICILEI'O OBPA3OBAHUA
«JOHCKOM I'OCYJIAPCTBEHHBI ATPAPHBIA YHUBEPCUTET» B I'. 3EPHOT'PAJIE

YTBEPXKJAIO.
JAupexkTop

A.H. I'moonn

«31» mapra 2026 T.

PABOYAS ITPOI'PAMMA

Jucnunmmmabl b1.0.04 «Xumus»

CneununanbHocth 23.05.01 «HazeMHbIe TPaHCTIOPTHO-TEXHOJIIOTHYECKHAE CPEICTBAY

Cneuna.ﬂmaunﬂ «ABTOMOOMIIbHAS TEXHUKA B TPAHCIIOPTHBIX TCXHOJIOTUAX»

DakyabTer «MHXEHEPHO-TEXHOJIOTHYECKUI»

Kadenpa «ArpoHomus u cenekuus c-x KyJlbTyp»

®opma 00yueHHUs1 OYHasl, 3a0UHAs

KBaJIH(l)I/IKaIII/Iﬂ BBIITYCKHHUKA — HHKEHEP

3epuorpan-2026



2

[Tpu pazpaboTke paboueii mporpaMMbl y4eOHOM TUCIUIUIMHBI B OCHOBY TOJIOXKEHBI:

1. ®I'OC BO mno cnemmansHocTi 23.05.01 «HazemHble TpaHCIOPTHO-TEXHOJIIOTHYECKUE CPENICTBAY,
YTBEP)KIEHHBIA MpuKa3zoM MuHHCTEpcTBa oOpazoBanus W Hayku Poccuiickoit @enepanuu ot «11»
asrycra 2020 r. IIpuxa3 Ne 935.

2. Y4eOHbIi TJIaH CIIeUaIA3ali «ABTOMOOMIIbHAS TEXHUKA B TPAHCIIOPTHBIX TEXHOJIOTHSIX» (TOJT
Havayia noArotoBku 2026), oqobpeH YuéHbIM coBeTOM A30B0O-UepHOMOPCKOTO HHXEHEPHOTO
uHcturyta ®I'BOY BO Jlonckoit 'AY

[Tpotokon Ne 7 ot «19» mapta 2026 1.

Pabouas nporpamma y4eOHON AUCHUIUIMHBI «XUMUs» 0A00peHa Ha 3acefaHuU Kadeapsl ATpOHOMUU
U CEJICKLUU C-X KYJIBTYP
[IpoTokon Ne 8 ot «25» mapra 2026 T.

3aBenyromuit kadeapoit
K.C-X.H., IOLICHT B.b. Xponrok

Pabouass mporpamMma y4eOHON IMCHMIIMHBI «XHMHA» PEKOMEHJOBaHAa K HCIOJb30BAHUIO HA
3aceJaHuM MeToau4ecKold Komuccuu no crneuuanbHoctd  23.05.01 «HazemHble TpaHCHOPTHO-
TEXHOJIOTUYECKUE CPE/ICTBAY» MHKEHEPHO-TEXHOJIOTHYECKOro (pakynbreTa

[Tpotokon Ne 5 ot « 27 » mapra 2026 r.

[Ipeacenarens METOAMYECKON KOMUCCUUT
K.T.H., JTOIICHT H.B. Ceprees

Pa3paboruuk:
K.C-X.H., IOLICHT JI.A. Kynemosa
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1. BBO/IHAS YACTb

1.1. llesan ocBOeHUs1 Y4eOHOM QM CUMILIUHBI

[{enpro ocBOeHUS Y4eOHOM TUCIUTUTMHBI « XUMUSD) SIBIISICTCS

- TeOpeTUYecKass U MpaKkTUYecKas MOATOTOBKA CTYACHTOB IO OCHOBHBIM ((pyHAaMEeHTaIbHBIM)
paszznenam oOIIeM W HEOPraHMYEeCKOM XHUMHUU C Y4YETOM COBPEMEHHBIX TEHACHIIUN pa3BUTHUS
XUMHUYECKON HAayKH, 4TO 0OECIeUrBAET pPellieHre BHITYCKHUKOM 3ada4 Oyayuieil mpodeccuoHambHOM
JIEATEIIbHOCTH.

1.2. MecTo yuyeOHOo# nucuunanubl B cTpykrype OIIOII
Y4eOHast AMCIUIUINHA « XUMHSD OTHOCUTCS K 00s13aTEIbHBIM JUCIUTUIMHAM 0a30BOW YacTH.
H3zyuenue oannotl Oucyuniunsl 6a3upyemcs Ha 0C80eHUU CIYOeHMamu OUCYUNIUH.!
-XxuMHs (IIKOJBHBIN KypC); MaTeMaTHKa; HHpopMaTuka

Ocesoenue OaHHOU OUCYUNTUHBL HEOOXOOUMO OJIsl KAYeCMBEHHO20 0CBOEHUSL CAEOVIOWUX U3YUACMbBIX
oucyuniuK: MaTeMaTiKa, HHXEHEPHAas SKOJIOTHs., 0€30IMaCHOCTh KU3HEACITEITHbHOCTH.
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1.3. . [Inanupyemble pe3yJbTaThl 00yUeHHs MO TUCIHUILIHHE, COOTHECEHHBIE ¢ HHIUKATOPAMH
JOCTHKEHHUS KOMIIeTeHIIHi

N3yuenue

JUCHUITIINHBI

HalpaBJICHO  Ha

¢dopmupoBanue

YHUBEpPCAIbHBIX U

oOmenpodeccHoHaNbHbIX KOMIIETEHIUH, HEOOXOAUMBIX [UIsl pelIeHHs 3aiad MpogecCHOHATbHON

ACATCIIBHOCTH nu

00pa3oBaTesbHOI MPOrpaMMBl.

o0ecIieynBaroIne

JOCTHIXKCHUC

IIJIaHUPYEMBIX

pe3yJbTaTOB  OCBOCHMS

Kon [1nanupyemble pe3yapTaTbl 00y4eHUs!
KOMIT Conepxxanue Kon n naumenoBanue
dopmupyemble 3HaHUS, YMEHUS U
eTeH KOMIIETEHIIH MHAMKATOpa TOCTHKEHUS
HaBBIKH
1107041 KOMIETEHINH
1 2 3 4

OIIK | Cnoco0Oen ctaButh 1 | OIIK 1.3 [Ipumenser 3nams: (yHIAMEHTANBHBIE pa3zeibl

1 peiaTbh HHXCHCPHBIC 3HaHUuAg U3 00JIaCTH 061113171 XHMUH, B TOM YHUCJIC
Y Hay4HO- S — XUMHAYECKHE CHUCTEMBI, XHMHUYECKYIO
TEXHUYECKUE 33]1a4H B . TEPMOAMHAMUKY u KUHETUKY,

. npodecCHOHATLHOM
cdepe cBoeit PEaKIMOHHYIO CIIOCOOHOCTh BEIIECTB,
" SATEITLHOCTH

npodeccnoHanbHOM ACATCITLHOC XUMHYECKYIO UACHTU(PUKAIIHIO,
JEeATEIbHOCTH U IPOLECCHl KOPPO3UU U METObI OOPHOBI
HOBBIX C HUMH
MEXXTUCIUTITHHAPHBIX Ymems, wucnonp3oBaTh 3HAHHUS B
HaIpaBlIEHUH C o0jacTh  XUMUU AN OCBOGHUS
WCTIOJIb30BaHUEM TEOPETUYECKUX OCHOB M MPAKTHKH IMPH
€CTECTBEHHOHAYYHBIX, peleHny MHKeHepHbIX 3a1a4 B ATTK
MaTeMaTHYECKUX U Bradems  HaBBIKAMU  BBITIOJIHEHUS
TEXHOJIOTHYECKHUX OCHOBHBIX XHMHYECKHX Ja00paTOPHBIX
MoJenen onepauuin
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2. OCHOBHASA YACTbH

2.1. O0bEéM yueOHOl JMCHMIIJIMHBI M BUABI Y4e0HOi padoThl
Ounas popma o0yueHust

Bun paboTst Bcero vacos/ CemecTpsl
3a4. eAMHULL No
2
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) o4 o4
B tom uncie:
Jlexmmm (JI) 18 18
[Tpaktaeckue 3anrstust (I13) 18 18
JlaGopaTopHbie pabOThI 18 18
CamocrositenbHas padora crygenta(CPC) o4 o4
(Bcero)
Jlpyeue suovt CPC:
ITonroroBka k koyutokBuymy Nel,2 10 10
Odopmienue oTueToB 1o J1a00paTOPHBIM paboTaM 18 18
[TonroToBKa K TEKYIIUM PAKTUYECKUM 3aHSATHIM 16 16
[ToaroroBka Kk KOHTpOJILHOM padote Nel, 2 10 10
CPC B nepnoj npoMe;KyTOYHOM aTTeCTAIlMU 36 36
Bun npomexyTouHoit 3auer (3) - -
aTecTauu 3auer ¢ onenkoii (30) - -
Ox3ameH (J) ) )
HUTOTIO: 144 144
Ob6mas 4acoB
TPYAOEMKOCTh 3a4. eIMHUIL 4 4
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3aouHoe o0y4eHue

Bua pabotsl Bcero gacos/ CemecTphbl
3a4. eIMHHULL Neo 2
1 2 3

AyauTOpPHBIE 3aHATHS (BCET0) 16 16
B ToM uucne:
Jlexmmm (JI) 6 6
[TpakTuaeckue 3anrstust (I13) 6 6
JlaGopaTopHbie pabOThI 4 4
CamocrositesbHas padora cryaenta(CPC) (Bcero) 119 119
pyeue 6udvt CPC:
PaboTa ¢ nmuteparypoii 71 71
Hanncanue KOHTPOJIbHOW PabOTHI 16 16
IToaroToBKa K TEKYIIUM MPAKTHIECKUM 3aHATUSIM 14 14
Odopmienue oTueToB 1o J1abopaTOpHBIM padboTam 18 18
CPC B nepnoj npoMe;KyTOYHOM aTTeCTAINU 9 9
Bun npomexyrounoit | 3auer (3) - -
aTTeCcTaluu 3auer c onenkoit (30)

Dx3ameH () €] €]
HUTOro: 144 144
Oo0masn 4acoB
TPYA0EMKOCTH 3a4. €IUHUL] 4 4




Conep:xanue pa3aesioB y4eOHON TUCIUTUIIHHBL:
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2.2. Conep:xkaHnue y4eOHOM THCUMILTHHBI

No cemecTpa

HanmenoBanne MOJYJIA

Coneprkanue paszena B JUAAKTHYECKUX SIUHUIIAX

JUCIUTUTUHBI
1 2 3
1 Mopyns 1. XuMu4eckue CUCTEMBI U 1.1. OcHOBHBIE XUMHYECKUE TTOHSATHUS U 3aKOHBI.

)

XUMHNYCCKasA CBA3b.

1.2. OcHOBHBIE ITPEACTABICHUS O CTPOCHUH aTOMa U CUCTEMATUKa XUMUYECKUX
asieMeHTOB. KBaHTOBO-MexaHuveckas MoJienb aroma. [[puHIun HauMeHbLIel SHeprun
aroma: 3anpeta [laynm, npaBuina KneukoBckoro, XyHaa. D1eKTpoHHBIE (OPMYITBI
MHOT'OJICKTPOHHBIX aTOMOB. S-, p-, d-, f- anemenTs1. [lepuoanveckuii 3aKoH U
repuoandeckas cucrema seMeHToB [[.1. Menneneesa.

1.3. Xumunueckas cBg3b. OCHOBHBIC THIIBI XMMHYECKOM CBS3H: KOBAJICHTHAs, MOHHAS,
MeTannudeckas. [ uOpumusainus d1IeKTpOHHBIX opoutaneil. CTpoeHHe U CBOHCTBA
MpOCTEUIINX MOJIEKYN. BomoponHas cBsi3b. JJOHOpHO-aKIIENTOPHOE B3aUMOJIECHCTBUE
Mosekyl. KoMIiekcHbie coeIMHEHUSI.

1.4. JlucnepcHOCTh U JUCTIepCcHble cucTeMbl. PacTBopbl. O01as XxapakTepucTHKa
pactBopos. [Iporiecc pactBopenus. CBONCTBAa HCTUHHBIX pacTBOPOB. CIIOCOOBI
BBIPAKEHUS KOHIIEHTPALMM PaCTBOPOB, PaCUEThl, CBA3aHHbBIE C IPUMEHEHUEM
KOHIIEHTpaluui. XMMHUYECKHUI aHaIn3. KuCIOTHO - OCHOBHOE M OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHOE TUTpOBaHUE. PDUBNKO- XUMUYECKHH U PU3NUECKUI aHATIH3.

1.5. Bonansie PACTBOPBI HEAJICKTPOJIUTOB. CBoiicTBa pPacTBOPOB HEIJICKTPOJIUTOB.
HaBHeHI/IC Imapa paCTBOpOB, 3aMEp3aHHEC U KUIICHHUE PACTBOPOB, OCMOC, OCMOTHUYCCKOC

JaBIIEHUE.

1.6. Xumudeckass KHHETHKA U TCPMOANHAMUKA.
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2

Monynb 2. PeaknunoHHas criocoOHOCTH
BEILECTB M XUMHUUECKas UACHTH(UKAIINS,
IIEKTPOXUMUYECCKHE TIPOIIECChI, KOPPO3HUS U
3aIlliTa METAJJIOB U CILIABOB.

2.1. T'maponu3 conen.

2.2. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEaKIMU. BaxkHeH e OKUCIUTENN U
BoccTaHoBUTEIN. OKHCIUTEILHO-BOCCTAHOBUTENLHAS JIBOMCTBEHHOCTb.
BrayTpuMosnexyispHoe okuciaeHue-BoccTaHoBieHne. CocTaBICHHE YpaBHEHUM
OKHCITUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

2.3. XuMHU4Y€CKHE UCTOYHUKH BJIEKTPUUECKON SHEPIUU. DIICKTPOIHBIC MOTCHIUAIBI.
Psan nanpspxenuit meramioB. ["anbBanundeckue snemeHTs! J./].C. Turbl
raJlbBaHUYECKUX AJIEMEHTOB. Buapl ossipusaiuu. [loHsITHE 00 OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX JIEKTPO/IaX, OKUCIUTEILHO- BOCCTAHOBUTEIBHBIX
raJlbBAaHMYECKHX dJIEMCHTAaX.

2.4. DIeKTpOIn3 BOJHBIX PACTBOPOB AJICKTPOIUTOB. IICKTPOXUMHUUECKAS
nongpuzanus. [lepenanpspkenue. 3aKOHBI AIEKTPONIN3a. AKKYMYISITOPBI IIETOYHBIE U
KHUCJIOTHBIC.

2.5. Koppo3sus metamioB u criiaBoB. OCHOBHBIE BU/IbI KOPPO3UH: XUMUYECKas],
JIEKTpOXUMHUYecKas. MeTo il 60pbOBI ¢ KOPPO3HUEH.
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2.2.1. Pa3jesibl y4eOHOM QUCHUILIMHBI, BUIbI Y4€0OHOH 1eATeJIbHOCTH U (POPMBbI KOHTPOJISA
Ounas ¢opma o0yueHus

Bupl yueOHOM 1eaTeTbHOCTH,
BKJIIOYAsi CAMOCTOSITEIIEHYIO padoTy

No HanmenoBanue paznena CTYJIEHTOB DopMBbI TEKYIIETO KOHTPOJIA
cemecTpa y4eOHOM JUCHUTUIMHBI (MOTYJIs) (B uacax) yCIEBAEMOCTH
J JIP 113 CPC | Bcero
1 2 3 4 5 6 7 8
Monynb 1. XuMHU4ecKue CUCTEMBI U 2 2 2 6 12 *  TECTHUPOBAHHE-
XUMHYCCKAs CBS3b 2 2 2 6 12 | *® OTHYETHI 10 CAMOCTOATENBHOM paboTe
> > > 5 1p | -OTUeTHL IO nabopaTopHbIM paboTaM
.KOHTpoJbHast padoTtaNel
2 2 2 6 12
> > 2 } 6 *  KOJUIOKBUYM
2 Monyb 2. 2 2 2 8 14 |+ oOTYersl MO caMOCTOSTENBHON paboTe
PeakiimoHnHasi ciocOOHOCTD BEIIECTB U .
XUMHYECKas UACHTUPUKALKA, 2 2 2 8 14 |« oruersl o 1aGopaTOpPHBIM paGoTaM
JIEKTPOXUMUYECKHE MTPOLIECCHI, > > > 3 14 | ° KoHTpombHas pabotaNe2
KOppO3Hs U 3al1Ta METAJIJIOB U CILJIaBOB .
*  KOJUIOKBUYM
2 2 2 6 12
[TpomesxyTouHas aTTecTanus: 36 DK3aMeH
Bcero: 18 18 18 54 144




3aounas popma oOyueHust
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Buapl yueOHOI 1eaTebHOCTH,

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

1 2 4 5 6 7 8

2 Moaynb 1. XuMHUYECKHE CUCTEMBI U - 2 60 68 YCTHBINA OIIPOC
XUMHUYECKAsl CBSI3b.

2 Monynsb 2. PeakunonHas 4 4 59 67 OTHYET 10 JIAOOPATOPHBIM paboTam
CHOCOOHOCTH BEIIECTB U ayTUTOpHAs KOHTPOJIbHAsT paboTa
XUMHUYECKast UACHTUPUKAIUS,

IIEKTPOXUMHUYICCKUE MTPOIIECCHI,
KOPpO3Us U 3alIUTa METAIJIOB U
CIJIABOB
2 [IpomexyTouHas aTTecTalus - 9 9K3aMeH
Bcero: 4 6 119 144
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2.2.2. JIaGopaTopHbIii NPAKTHKYM

Ounas gopma o0yueHus

Ne HaumenoBanue pazzgena yueOHON AMCLUIIIMHBI Bcero
HanmenoBanue 1abopaTopHbIX paboT
cemecTpa (Momyst) 4acoB
1 2 3 4
2 Monyis 1. Jlaboparopnas paboraNel 2

XUMUYECKHE CUCTEMBI U XMMHUYECKas CBA3b TexHuka 6€30MaCHOCTU M TEXHUKA XUMUYECKOTO
HKCIIEPUMEHTA.
Jlaboparopnas pabotaNe2 2
OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTUHECHUH.
Jlaboparopnas paboTtaNe3 2
IIpurorosnenue pacTBOPOB Pa3IuIHON
KOHIeHTpauuu. TurpoBanue.
JlaGopaTtopnast paboraNe4 2
CKOpOCTh XMMUYECKHX PeaKuil
JlabopaTtopnast pabotaNe5 2
XUMHUYECKOE PABHOBECHE.

Monyne 2. Jlaboparopuas paboTaNe6 2

PeakiimonHas cmiocoOHOCTh BEIIECTB U XUMHUYECKast OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH B

UICHTUPHUKAINS, YJIEKTPOXUMHYECKUE TTPOLIECCHI, BOJIHBIX PAaCTBOPAX JIEKTPOIUTOB.

KOPPO3Us U 3alINTa METAIIJIOB U CILIABOB. JlaGopatopHnast pabotaNe7 2
DNEeKTPOIHBIE MPOLIECCH U FaJIbBAaHUYECKUE
DIIEMEHTHI.
JlaGopatopHas pabotaNe§ 2
DJIEKTPOJIN3 BOJHBIX PACTBOPOB JJICKTPOIUTOB.
JlaGopatopHnast pabotaNe9 2

Koppo3us MeTamuioB U CIJIaBOB.

HUTOI'O:

18




3aounas popma oOyueHust

13

Ne . Bcero
cemectpa HaunmenoBanue Moaysst yaeOHOM TUCIMIIITHBI HaunmenoBanue 1ab0paTopHbIX padboT 4ACOB
1 2 3 4
Monyib 2. PeakiionHasi CHOCOOHOCTH BEIIECTB U Jlaboparopuas pabota Nel 2
XUMHYECKast UICHTU(UKALMS, JEKTPOXUMUYECKHE DJEeKTPOIHbIE IPOLIECCH] U FaIbBAHUYECKHE
5 IPOIIECChI, KOPPO3HUS U 3aIUTa METAJUIOB U CILIABOB. DIIEMEHTHI.
JlaGopaTopnas pabora Ne2 2
Koppo3us MeTamioB u CIiaBoB.
HUTOTI'O: 4
2.2.3. I[IpakTHYyecKkue 3aHATHS
Ounas ¢popma 00yueHus
Ne HanmenoBanue pasnena Ne HanmenoBanue Bcero
ceMecT y4eOHOM TUCIUIUTMHBI (MOIYIIS) I13 NPAaKTUYECKUX 3aHATUI 4acoB
pa
Moaynb 1. XumMuueckue CucTeMbl U 1 | OcHOBHBIE TOHATHS U 3aKOHBI XUMHH. 2
2 XUMHYCCKaAs CBA3b Crpoenue aromMa. XMMHYECKAs CBA3b. 2
3 | CriocoOb! BeIpaKeHHS KOHIICHTPAIU pacTBOPOB. 2
®Du3NKO-XMMHUYECKHE CBOMCTBA PACTBOPOB.
4 | OKUCIUTETHPHO-BOCCTAHOBUTENbHbBIE PEAKIINN 2
5 | DHepreTHka XUMHYECKUX MTPOLIECCOB. 2
TepMogMHAMUYECKHE PACUYETHI
6 | KonrponbHas pabora Ne 1 2
Monyns 2. PeakunonHast cnocoOHocTh Bemects | 6 | Peakuus nonnoro oomena. pH pactBopos. 2
U XUMHUYECKask UICHTU(DUKAIHSA, I'maponus cosneil.
AIIEKTPOXUMHUYECKHE TPOIIECCHI, KOPPO3Us U 7 | DAEKTpOIU3 BOJHBIX PACTBOPOB JIEKTPOIUTOB. 2
3alliTa METAJJIOB U CILJIABOB. 3akonsl Dapanest.
8 | Konrpomnsnas pabora Ne 2 2
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HUTOI'O: 18
3aounas popma o0OyueHust
Ne HanmenoBanue monyiis HanmenoBanue Bcero
cemecTpa y4eOHOU JUCIMILTUHBI MPAaKTUYECKUX 3aHATUI 4acoB
Mopyns 1. Xumudeckue cuctembl u xumuueckast | [1.3.Nel. Croco0Osn1 BBIPAXKEHHUS KOHUEHTPaLH 2
2 CBSI3b. pactBopoB. PU3UKO-XUMUYECKUE CBOMCTBA PACTBOPOB.
Monynb 2. Peakrionnasi cnocooHocTs BemectB | [1.3.No2. AynuropHas KOHTpoJIbHasi paboTa 2
U XUMUYECKas UICHTU(UKALIHS, [1.3.Ne3 CkopocTh peakiuu. XuMUYeCKOe PaBHOBECHE.
3JEKTPOXUMHUUYECKHUE MPOLECCHI, KOPPO3Us U 2
3aIMTa METAJUIOB M CILIABOB.
UTOr O: 6
2.3. CamocTosiTeIbHAs pa0d0Ta CTYIeHTA
Bunst CPC:
OuHoe 0o0yueHue
Ne HaumenoBanue pa3ziena yueOHON AUCIUILTUHBI (MOTYJIs) Buner CPC Beero
cemMecTpa 4acoB
1 2 3 4
2 Mopnynp 1. XuMHuUYeCcKue CUCTEMBI U XUMUYECKas! CBSI3b * IloaroroBka K MPaKTHYECKUM 3aHSTHIM 8
e Nel)234
*  OdopmiieHne 0TYETOB M0 JJaOOPATOPHBIM 6
* pabortam Ne 1,2.3.4,5
» ITloaroroBka K KOHTpoJbHOU padoTe Ne 1 3
* IloaroroBka k koymokBuymy Nel 7
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Monyib 2. PeakiiioHHasi CHOCOOHOCTh BEIIECTB U XUMUYECKast [ToaroroBka K NpakTUYECKOMY 3aHSATHUIO 4
UJECHTU(DUKAIUS, YTICKTPOXUMHUYECKHUE MPOIIECChI, KOPPO3HS U Nes§, 6,7
3alllUTa METAJUIOB U CILIABOB.
OdopmiieHre 0TYETOB 1O JIAOOPATOPHBIM 8
paboram Ne 6,7,8
[ToaroroBka K KOHTPOJILHOM paboTe No 2 6
[TonroToBka K MpakTUYECKUM 3aHATUSIM 6
Ne..8
[Tonroroska k koyutokBuymy Ne2 6
HNTOTI'O vacos B cemecTpe: 54
3aouHoe o0ydeHue
Ne . Bcero
HaumenoBaHnue Moyiist yueOHOMN TUCIMITIIMHbI Bugst CPC
cemecTpa 4acoB
1 2 3 4
1. XuMH4ecKkre CUCTEMB] U XUMHUYECKas! CBSI3b IIpopaboTka KOHCIIEKTOB JEKIUHA 12
CamocrodrenbHas npopaboTka yueOHoi u | 36
METOANYECKOM JINTEPATypPhl
Pemienne npaktuueckux 3aaad 12
2 2. PeakiimoHHasi CiocCOOHOCTD BEIIECTB M XMMUYECKas [IpopaboTka KOHCIIEKTOB JEKIHUHA 10
HHeHTH(bHKaHHﬂ, QHCKTpOXI/IMI/IlIeCKI/Ie HpOHeCCLI, KOppO3Hﬂ n O(I)OpMHeHI/Ie OTYETOB IO J'Ia60paT0pHBIM 10
3alUTa METAJJIOB U CIUIABOB. paboTam
IToaroroBka Kk ayIMTOPHON KOHTPOJIBHOU 12
pabore
CamocrodrenbHas npopaboTka yueOHoi u | 23
METOANYECKOU JINTEPaTyphl
[ToaroroBka k 3K3aMeHy 4
HNTOI'O gacoB B cemecTpe: 119
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3. O0pa3oBaTe/ibHbIE TEXHOJOTHU
Ounasn gopma o0yueHus

Ne Bunesl OO6pazoBaTenbHbIC OcobenHocTH
ceMmecTpa yueOHO TEXHOJIOTHH MIPOBEICHUS
paboThl 3aHATUN
(uHIUBUAYaTTbHBIC/
TPYIIIOBBIC)
1 2 3 4
2 JlaGopaTopHbIii Y4eOHbBIN IKCTIEPUMEHT 110 3BEHBSIM
MPAKTUKYM.

3aHATHS B MHTEPaKTUBHOU opMe B 0ObeMe:
nabopaTopHbIi MpakTUKyM — 18 gacoB

3aounas opma oOyuenus

No Bunsl OO6pazoBaTenbHbIC Ocobennocru
cemecTpa yaeOHOM TEXHOJIOTHH MIPOBEICHUS
paboThl 3aHATUN
(MHIUBUYATBHBIE/
TPYNIOBHIE)
1 2 3 4
5 JlabopatopHsbrit DKCIIEpUMEHT 0 3BEHBSIM
MIPAKTUKYM.

3aHATHS B UHTEPAKTHUBHOU (hopMe B 0OBeMe:
71a00paTOPHBIN NPAaKTUKYM -4 yaca.

B HCKIIOUMTENBHBIX CIydasx NPUMEHSETCS JIIEKTPOHHOEe OOy4YeHHEe U JUCTAaHIIMOHHBIE
oOpazoBarenbHble TexHONOorHH (D0 u JIOT), Bitouas mpoBeieHHe TEKYILEro KOHTPOJIS yCIIEBaEMOCTH
Y IPOMEKYTOYHOM arrecTanuu. Peanusanyst mporpaMMsl IUCLHUILIMHBI ¢ ncnoab3oBanueM D0 u JJOT
OCYULIECTBIIACTCS MO YCMOTPEHHUIO BEAYIIErO MPENOAABATENS C y4ETOM TEXHMUYECKHX BO3MOXKHOCTEH
00Yy4YaroLIMXCsl ¢ UCTIOJIB30BAHUEM NTPOrPAMMHBIX CPEJICTB, 00ECIIEUNBAIOIINX TPUMEHEHHE HIEMEHTOB
90 u JIOT B UHCcTUTYyTE, MyTEM CUHXPOHHOIO U ACHHXPOHHOTO B3aWMOJIEHUCTBUS, K KOTOPBIM MOTYT
OTHOCHTBCS:

- 9JIEKTpOHHAas nH(OpMaAIIMOHHO-00pa3oBaTenbpHas cpena NucruryTa;

- TPYIIIIOBasi royiocoBasi KoH(pepeHus B Meccenmkepax (SIumexc.Meccenmrep, VK Teams);

- TPYIIIOBOM YaT B Meccekepax Annekc.Meccenmkep, conuansHon cetn BKonTakre;

- OHJIaitH BUaeoKOHpepeH1us B SAHaekc. Tenemocr;

- BUJIE03aIMCH JIEKIIUI Mearornueckux paboTHUKOB MHCTUTYTA, pa3MelIEHHbIE Ha Pa3IMUHbIX
BUJCOXOCTUHTAX (HampuMep, Ha KaHajax MpernojaBaresneil) W/WiM OOJIAYHbIX XpaHMUJIMIIAX
(manpumep, SAunexc./{uck, Google.luck, O6mako Mail.ru u T.1.).
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4. OOEHOYHBIE CPEACTBA JIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH
U PE3YJBTATOB OCBOEHUS YYEBHOM JUCIIUILINHBI

4.1. Buabl KOHTPOJISl U ATTECTAIUM, (DOPMbI OLIEHOYHBIX CPEICTB
QOunas popma o0yueHust

Ne Bupael konTpons | Koasl HaunmenoBanue OueHouHbIe
ceMecTpa Y aTTeCTallid | UHAWKATOPOB paszzeina yueOHoI CpeacTBa
(BK, Tar, ,I[OCTI/I)I(GHI/I}IU OUCIUILIINHEI Dopva KoTnaectBo Kon-8o
[IpAT*) KOMIIETEHIIUH (Momys)
BOIIPOCOB HE3aBHCHUMBIX
Y 33JIaHAN BAPUAHTOB
1 BK OIIK 1.3 OCHOBHbBIE OHATHUS U TECTUPOBAHUE 10 8
3aKOHBI XUMHUU
2 Tar. OIIK 1.3 XuMuyeckue * CobecenoBanue 1o
CUCTEMBI pe3ynbraTtam
" BBITIOJTHEHUS
XUMHUYECKast CBA3b. 1a00paTOPHBIX
pabort
* KontponsHas 10 8
paborta Ne 1
*  KomnoksBuym Ne 1 3 20
2 Tar. OIIK 1.3 2. PeakmiionHast * CobecenoBanue 1o
CMOCOOHOCTH BEILECTB U pe3ynbraTtam
XUMHAYeCKast BBITTOJTHEHUS
UIeHTHUKAIHS, 1abopaTOPHBIX
AIIEKTPOXUMHUYECKUE pabor
IIPOLIECCHI, KOPPO3US U * KonrtponsHas 8 8
3aluTa METAJUIOB U pabora Ne 2
CILIaBOB. *  Komnoksuym Ne 2 3 20
2 [IpAT. IK3aMeH bunersr 3 20
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3aounas popma oOyueHust

Kozpr
Ne Bunsl WHINKATOPOB HaumenoBanune O1eHOYHEBIE
cemecTpa KOHTPOJIA | JOCTHXKEHHS MOy yueOHOM cpencTsa
u KOMITETCHIINI JUCIUTUTUHBI Dopma Konmaecrso Kon-go
arrecTanin BOIIPOCOB HE3aBUCUMBIX
(BK, Tar, U 3aJaHui BapUaHTOB
[TpAT*)
Tar. OIIK 1.3 Monynp 1.Xumnuueckue *  YcTHBIA OnIpOC
CHUCTEMBbI 1 XUMHUYECKas CBA3b.
2 Tar. OIIK 1.3 Mopyns 2. PeakumonHnas * CobecenoBanue 1Mo
CIIOCOOHOCTH BEIIECTB U pe3ynbTaTam
XUMUYECKas UICHTUPUKAINS, BBITIOJIHCHUSI
3JEKTPOXUMHUYECKHUE MPOLECCHI, 1a00paTOPHBIX
KOPPO3HS U 3al1UTa METAIIOB U pabort
CILJIaBOB. * KoHTponbHas
paborta 5 6
ITpAT. OIIK 1.3 9K3aMeH buner 3 20




19

4.2. IlpumepHBbIe TeMbI KYPCOBBIX POEKTOB (padoT)
He npenycmotpensl.

4.3. IlpumepHblie TeMbI pedepaToB
He npenycMoTpeHs!.

4.4. TecTbl TEKYIIEr0 KOHTPOJIS
TECT — 3AJIAHUE Ne 1
1.AToMHas eqMHMIIA MACCHI - 3TO
1) Macca caMoro JIErkoro 3JIeMEeHTa

2) macca, 6nuskas k 10727 kr
12

1
3) o Macchl u3otomna yriepoaa C

4) macca, paBuas 0,0001r
2. Macca nona Pb*" mo cpaBHeHuIo ¢ maccoii nona Pb?*

1) Oosbie B 2 paza

2) MEHBIIIE B 2 pa3a

3) HECYIIECTBEHHO OOJIBIIIE

4) HECYIIECTBCHHO MCHBIIIE

3. Yucno aneMeHToB BO 2-M U 3-M nepuoaax tadauuns J[. . Menneneesa paBHO 8 OTOMY, YTO
1) mpu KakJ0M 3HAYECHUH TJIABHOTO KBAHTOBOT'O YMCIIa UMEETCS BCETO OHA S -OpOUTAIb U TPH
p -opOuTanM
2) TaKoe YMCIIO JIEKTPOHOB MMEIOT Ha BEPXHUX YHEPIeTUUCCKUX YPOBHIX OJaropoHbIE ra3bl
3) Takoe pacmpeseseHre 3JIeMEHTOB 110 nepuoaam npemioxut . . Mennenees
4. Creniens okucnenus yriaepoaa B CO, paBHa
1)-4
2) 0
3) +2
4) +4
5. YcraHOBHTE COOTBETCTBUE
1) CH,COOH A. CuibHas KUCI0Ta

2) HNO, b. /IByxocHOBHas KHCIIOTa

3) H,SO, B. CunpHOe ocHOBaHUE

4) Ca(OH), I'. Cnabas xucnora
6. Crioco0, cMemaromuii paBHoBecue peakuuu CO,ry+2SO03) ~,CSyry+40, ) — Q Brpaso (—), -
3TO
1) yBenuueHue KoHueHTpalwu CS;
2) ysenuvenue kKonmeHrpanuu CO;
3) TOBBIICHUE TEMIIEPATYPHI
4) TOBBIICHUE TABICHHS
7. B BomHOM pacTBope Ha Kaxasie 100 Monekyn o6pazyercs 100 H' st BemecTsa
1) H2COs. 3) HNO; 5) HBr
2) HNO; 4) H3PO4
8.PacTBOpHMOCTD BelIlecTBa B JAHHBIX YCIOBUSAX
1) onpenensiercs yepe3 KOHIEHTPALIMIO HACBIIIIEHHOT'O PacTBOpa
2) COOTBETCTBYET MaKCUMaJIbHOM, TOCTUTHYTOM B ONBITaX C PACTBOPAMHU KOHIIEHTPALIUU
3) sBnsieTcst manoii, ecnu B 100 r Bojbl pacTBOpseTcs MeHee 1T
4) cunraercs xopoiueii, ecnu B 100r Boabl pacTBopsiercs Ooinee 1T BemecTBa
9. HeliTpanbHblil BOJHBIN pacTBOp — 3TO TAKOH pacTBOP, I KOTOPOTrO
1) CYMMapHBIH 3JIEKTPUUYECKU 3apsij coJepKaluXcsi B HEM HOHOB paBEH HYJIIO
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2) CHpaBeAINBO paBeHCTBO pH =7
3) BBINIOJIHAETCS paBeHCcTBO pH = 0
4) MO>KHO 3arucaTh paBencto [H'] = [OH ]

10. Temnieparypa KMIIEHHs pacTBOPA MOBBIIIAETCS
1) npwu yBeaHMUEHHM KOHIICHTPALUH PACTBOPEHHOTO BEIIECTBA
2) cuibHEE B paCTBOpPAX 3JICKTPOJIUTOB, YEM B PACTBOPAX HEAICKTPOJIUTOB TOU ke
KOHIEHTPALIKU
3) B COOTBETCTBHMH C BEJIMYHMHOMN 30 YUIMOCKOIUYECKON ITOCTOSHHOM
11. I'ntoko3a OTHOCUTCS K

l)anbnozam 2)rekco3am
2)neHTo3am 3)yriaeBogam
12. EnuHoe m-31€KTpOHHOE 00J1aK0, COCTOALLEE U3 6 AIEKTPOHOB, UMEIOT YIJIEBOJOPO/IbI
1)sTunen 3)6eH3on
2)ateTuieH 4)ronyon

13. Peakius kapOOHOBOH KHCIOTHI W CIHpPTa B MPUCYTCTBHM HEOONBIIMX KOJUYECTB CHIIBHOM
KHCJIOTHI,
IPUBOJIAIIAS K 00pa30BaHUIO CIOKHOTO 3upa
1)obpaTuma
2)IpakTUYECKH HeoOpaTuma
3)MOXeT OBITh MPOBECHA MPAKTUYECKH /IO KOHIIA
4)yaie Bcero MpoOBOAMUTCS C OTTOHKOM BOJBI IO Mepe ee 00pa3oBaHus
14. Tlocne pacTBOpeHHUs B BOJIE aMUHOYKCYCHOM KUCIIOTHI, Cpela CTAHET:
1)menouHom
2)Kucioi
3)HeUTpaIbHOU
15. TlepBsIii 3aKOH TEPMOJIUHAMHUKHU — 3TO 3aKOH COXPAHCHHS
1) BemecTBa
2) TeIIOThI
3) sHepruun
4) paboTsl
16. CxopocTh XUMHUYECKOM peakiMM MpU MOCTOSHHOM O0BEME CUCTEMBI U3MEPSETCS B CIETYIOLIUX
eIMHUTIAX
1) xM/ gac
2) n/ MuUH
3) Mo/ IUTp
4)mMonb/ 11 - ¢
17. TIpocToe BemecTBO (B OTIMYKE OT CJIOXKHBIX )- 3TO
1) rpadur
2) MeAHBIN Kymopoc
3) coma
4) 030H
18. Bo3sHUKHOBEHHE JEKTPOAHBIX MOTEHIIMAIIOB CBSI3aHO C
1) OKuCIUTETHHO-BOCCTAHOBUTENBHBIMU PEAKIIUIMU
2) mepeHoCcoM 3apsHKEHHBIX YaCTHI] Yepe3 rpaHully pasnena ¢as
3) NIpUCYTCTBHEM B CUCTEME OKUCIIUTEIS
4) NpUCYTCTBUEM B CCTEME BOCCTAHOBUTEIIS
19. Byzner npoTekars peakuus MeXIy a30THOU KUCIOTOH U:
1) kpemHUEM
2) MebIo
3) okcumom kpemuus (1V)
4) okcugom azora (1V)
20. /s moaHOTO MepeBojia B pacTBOP CIUIaBa JaTyHb ( MeIlb + IUHK), CJIEYET B3SITh
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1) consinytO KUCIOTY

2) pacTBOp IIEI0YH

3) a30THYIO KHCIIOTY (pa30aBiIeHHYIO)
4) cepHyO KHCIIOTY (pa30aBlICHHYIO)

4.4.1 K1rouu K Tecram
He npenycmorpensl
4.5 TecTbl IPOMEXKYTOYHOT0 KOHTPOJISA
He npenycmorpensl
4.6. BapuaHTbI KOHTPOJIbHBIX 3aaHuii

B-1

1. BeluncnuTe OTHOCUTENbHBIE MOJIEKYJISIPHBIE MAcChl BELECTB, (POPMYJIbl KOTOPIX IPUBEACHBI

amwxke: HoS; CaO:;

Breruucnure maccy azora, copepxkaiierocs B 1 kr kanuitHoi cenutpsl- KNOs.

Brraucinre maccy ¢hocopHOit KHCTOTHI KOJIMYECTBOM BeliecTsa 1,5 MoJb.

Brruncnute 06beM yriekucioro rasza maccoit 88 r (H.y.)

Kakoii o6bem Bogopoza (H.y.) moTpedyeTcst [yt MoTHOro BoccTaHoBiIeHus 0.2 MOJIb OKcHIa

memu (11).

6. U3 mpemioskeHHOTO psiia BEUIeCTB BEIOEPUTE OKCUIBI, KHCIOTHI, OCHOBaHUs U conu: CuO;
HNOg; NH4 Cl, CHgy; SO KC', 0O, H3 POy, ; P205 ; (NH4 )2 SOy .

7. CocTaBbTe ypaBHEHUS pEaKIUi IMOIydSHHsI XJIOPUIa MarHus: a) IeHCTBUEM KHCIOTHI Ha
MeTall;
0) jeficTBHEM KHUCIIOTHI HA OCHOBAHHME; B) IEHCTBHEM COJIM HA COJIb.

8. CoctaBbTe 3JEKTPOHHYIO (OPMYIy ¢ HOPsAKOBBIM HOMepoM 34. [TokaxkuTe pacnpenenenue
AIIEKTPOHOB IO KBAHTOBBIM STYCHKAM.

9. CocraBbTe Ta0NUIly 3HAYCHUN 4-X KBAHTOBHIX SMCEIL JUTS JMEKTPOHOR B COCTOTHHH: 557 5p

10. Vkaxute HeBo3MoxHbIe Korpurypauuu: 2s°,3p,3d2 412 2! 4s° 5p* 6d'° 6p’,15% 3f° 55°

arwnN

B-2
1. BeraucnuTe OTHOCUTENbHBIE MOJIEKYISPHBIE MAcChl BEIIECTB, (DOPMYIIBI KOTOPHIX IPUBEICHBI
mmxke: NaS; NHs.
2. Beruncnute mMaccy azora, coaepikainierocs B 1 kr ammuayHoii cenutpsl —NH4 NOs .
3. Berauciure Maccy okcna azora N,Os kommdectBom Bemecta 0.02 MoJTb.
4. Beruncnure 00beM aMMHuaka Maccoit 851 (H.y.).
5. Kakas macca ocajaka mosxydutcst mpu Bzaumojieicteun 0,2 MOJb XJIOpHIa KaJIust ¢ U30BITKOM
pacTtBopa HUTpaTa cepebpa?
6. VI3 mpeinioxKeHHOTO psijia BEIIECTB BHIOEPUTE OKCHIBI, KUCIIOTHI, OCHOBaHMs 1 coin : KOH,
(NHs)2SO4 ;  Mg(OH)2;C3H6; H,0; Cly; SiOs; Na,O; HBr;
7. CocTaBbTe YpaBHEHHSI pEaKIIUi MKy KUCIIOTOW U OCHOBAaHUEM, ITPUBOISATINX K
obpazosanuio coneit: NaNO3 ; NaHSOy ; Fe, (SO4) 3 ;
8. CocraBbTe IEKTPOHHYIO (GOPMYITY deMEHTa C opsAaKoBbIM HOMepoM S0. [TokaxkuTe
pacrmpezeneHue IEKTPOHOB TI0 KBAaHTOBBIM sTYeHKaM.
9. CocTaBbTe TaONHITY 3HAYCHUH 4-X KBAHTOBBIX YHCEN JUIS JICKTPOHOB B COCTOSIHHH: 5 d"
10. Ykaxxute HEeBO3MOKHbIE KOH(pUTypaIiu: 2d?, 2p7,4f6,332,281, 5d13,7s7, 2p6,3f5,4sl.

B-3
1. BprumcnuTe OTHOCUTEIIBHBIE MOJICKYJISIPHBIC MAaCChl BEIICCTB, (I)OpMYJ'ILI KOTOPLIX NPUBCACHBI
HHWXKE:
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KOH, (NH; ), SO,

Beruuciute Maccy asora, cogepskarierocs B 1 kr ammodoca- (NHz ) 2 HPO,.

Berancnute maccy SOz , 3aHUMAarOIIETro n}zon (n.y.) 00bem 32 1.

Kaxkoit 06beM 3anumarot mipu (H.y.) 27-10 ! MOJIEKYJI Ta3a’?

Kakoit 06beM Kucioposia pacxoryercs mpu cropanuu 1.5 m % Merana?

W3 npennokeHHOro psja BemecTB BbIOEpUTE OKCUIbI, KUCIOThI, OCHOBAHHUS U COH: Hy

;KCIO3 ; CO; H3 BO3 ; Bi OCI; Cu(OH);, ; H, WOy ;

H 4P2 O7 ;V20 s;

7. CocraBbTe ypaBHeHus peakuuii noiayuenus: Ba(NOs ), B pe3ynbTare B3auMoeiicTBUS a)
OCHOBHOTO M KHCIIOTHOTO OKCH/1a; 6) OCHOBaHHUS U KUCJIOTHOTO OKCHJIA; B) OCHOBAHUS U
KHCJIOTHI.

8. CocraBbTe JIEKTPOHHYIO (GOPMYITY JIEMEHTA C TIOPAIKOBBIM HOMepoM 14. [TokaxkuTe
pacipeesieHre IEKTPOHOB 110 KBAaHTOBBIM sTUCHKaM.

9. CocraBbTe TaOIUIlY 3HAYCHUH 4-X KBAHTOBBIX YHCEJI JJISI DJIEKTPOHOB B COCTOSIHUM: 3sz3p4'

10. VkaxuTe HEBO3MOKHBIC KOH(DUTYpALTUH: 4p4,3d12,581,2d10,3f14,5d15,633,6d5,3p3,4p1.

SER A

4.7. Bonpocsl K 3K3aMeHY

Ne Konbt
Bompocsr
BOIpoOCca UHIUKATOPOB
JOCTHKCHHUS
KOMIIETEHIINI
1 2 3
1 OcCHOBHBIE MTOHATHSA XUMHH: aTOM, MOJIEKYJIa, HOH, MOJIb. OTHOCUTENbHAS OIIK 1.3
aTOMHasi U MOJEKYyJsgpHas macchl. MossipHas Macca. MosipHbIii 00beM
ra3os.
2 ®opMyna BellecTBa. YpaBHEHHME XUMHuUecKoW peakuuu. Pacuerst mo | OIIK 1.3

XUMHAYECKHM (hopMyniam u ypaBHEHHsIM. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo M CJIEICTBUS U3 HETO.

3 OcHoOBHBIE KJIacchl HeopraHumdeckux coenuHeHui. CpoiictBa ocHOBHBEIX | OIIK 1.3
KJIACCOB HEOPTraHUYECKUX COCAUHEHUN

4 [lepuognueckuii 3akoH M nepuoauyeckas cucreMa xumudeckux | OIIK 1.3
anemenToB .M. Menneneena.

5 CoBpeMeHHbIE TIpEACTaBICHUST O CcTpoeHun aroMoB xumuueckux | OIIK 1.3

aneMeHTOB. CIIOKHOCTB ABWIKCHUA  3JICKTPOHOB. KOpHYCKy.]'IHpHO'
BOJIHOBAs JBONCTBEHHOCTH OJICKTPOHA.

6 [Tonatne 00 OKHCIHUTEIBHO-BOCCTAHOBHUTENBHBIX peakiusx, mponeccax | OIIK 1.3
OKHCJIEHUS U BocCTaHOBJIEHUs. CTENeHb OKUCIICHUSI.

7 [Tonstue OBP. CocraBnenue ypaBHEHUH okucnurensHo- | OIIK 1.3
BOCCTAHOBUTEJIbHBIX PEaKIUii.

8 I'unponus coneit. [lpumepsl rugponusa comnei OIIK 1.3

9 Ilonsatue pactBopa. Kiaccudukanus pactBopoB mo arperatHomy | OIIK 1.3

COCTOSIHMIO W cTenmeHu  jaucrepcHocTd. CrocoObl  BBIpayKEHUS
KOHILIEHTPALlUM PpPacTBOPOB: MPOIEHTHAs KOHUEHTPALUs, MOJSPHOCTD,
HOPMaJIbHOCTb, TUTP, MOJISUIBHOCTD.

10 CBoiicTBa pa30aBI€HHBIX pACTBOPOB HEIIEKTPOIUTOB: JIaBJICHHUE OIIK 1.3
HACBILIIEHHOT O Mapa, KUIeHNe, 3aMep3anue. 3akoHbl Payns. AHTUQPU3HL.
Ocmoc u ocMoTryeckoe aasienue. 3akoH Bant-T'odda. ITpumepsr
SIBJIEHU OCMOcCa B IPUPOJIE
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1 2 OIIK 1.3

11 Teopust anexktposnutnyeckod aucconuanuu AppeHuyca, ee ocHoBHble | OIIK 1.3
110J105%keHMs. [IOHATHS] KOHCTAHTBI U CTENEHH JUCCOLMALIUH.

12 [lonsiTue KHUCIOT, OCHOBaHMM u cojed ¢ Touku 3peHuss Teopuu | OIIK 1.3
IEKTPOIUTUYECKOM TUCCOLMALINY.

13 CunbHble W cmabble anekrpoiutbl. Cremens saexTponutuyeckoi | OIIK 1.3
aucconyanuy. DakTopbl, BIUSIOIIME HA €€ BEJIWYMHY: [pUpoJa
NIEKTPOJINTA, IPUPOJA PACTBOPUTEINA, TEMIIEpaTypa, KOHILIEHTpalus,
BBEJICHHE OJJHOUMEHHOI'0 MOHA.

14 Bonoponneiii mnokazarens pH. Illkana pH. Meroasr omnpenenenus | OIIK 1.3
KHUCJIOTHOCTH PacTBOPOB.

15 [TonsTre 00 onekTpoiAe u AICKTpoAHOM moreHnuane. Ypasaenume | OIIK 1.3
Hepucra. CrangapTHbIi BOJOPOJHBIA 3JICKTPOA W PSAJ  HANpsHKEHUH
METAJIJIOB.

16 ["anpBaHMYECKHE HIEMEHTHI, IPUHLIUI X PaOOTHI. DIEKTPOABIKYIIAS OIIK 1.3
CHJIa FaJIbBAHUYECKUX JIEMEHTOB

17 OnekTponn3. 3aKoHbI AIeKTpoau3a. [loTeHman u HanpssKeHue OIIK 1.3
pas3oKeHus

18 Koppo3us metannos u craBoB. OCHOBHbBIE BUbI KOPPO3UU — OIIK 1.3

XUMUYECKas U 3JIEKTPOXUMHUYECKasi. MeTo/Ibl 3allUThl METAJUIOB U
CILIaBOB OT KOPPO3HH
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5. YYEBHO-METOIUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHUE

YYEFHOU JUCIHUATLIAHBI

5. 1. OcHoBHas1 JIMTEepaTypa

Ne HaumenoBanue ABTOpBI l'on Ucnonwzyercs | Cemectp KommmuecTBo
o\ u npu HK3EMILISPOB
MECTO W3YYCHHUH
U3JIaHHS paszenoB B Ha
oubnmoreke | kadenpe
1 2 3 4 5 6 7 8
1 | Xumus M.N. Cankr-IlerepOypr, Mocksa, KpacHonap 1,2 2 148 2
I'enspman «Jlarp»-2008r.
B.IL
KOcTparos
2 | Heopranuueckas u Eropos B.B., | Cankr-IlerepOypr, «Jlanb», 2014 1,2 2 10 -
aHAJIMTUYECKas Bopo6res H.1
XUMHUS CunpBecTpoBa
Nn.I.
3 Xumug giag banmaes, @. 3 Bonorna : Undpa-Unxenepus, 2024. — 192 c. 1,2 2 + +
HMHXEHEPOB B — ISBN  978-5-9729-1715-0.—  Texkcr:
npuMepax, TecTax, ANEKTPOHHBII/ Jlanb AIEKTPOHHO-
3a/ayuax : yueoHoe OubImMoTeYHas cucrema. — URL:
nocobue https://e.lanbook.com/book/429281



https://e.lanbook.com/book/429281
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5.2. lonosiHUTEILHAS JIUTEPATypPa

No No ABTOpBI HaunmenoBanue T'on Hcnonb3yercs KonnuectBo
n\im | cemecTpa u npu IK3EMILISIPOB
MECTO U3YYCHHUH
U3JIaHUSI pas3ienoB B Ha
oubImoTeKe Kadeape
1 1 3 4 5 7 8 9
1 2 I'enbdman, Konmnonpnas xumusa | CII0.: Jlans, 2010 1-2 20 -
M.H., Kopanesnu,
B. I1. FOcTparos
2 2 M. U. I'enbman, | Heopranuueckas CIIG.: Jlans, 2009 1-2 20 -
B. I1. FOcTparoB. | xumus
3 2 XuMus: N.C. Tarbsinuenko, | 3epHorpan: ®I'bOY 1-2 5 65
TIPAKTHKYM C.B. Ilocoxoga, BO Jlonckoit 'AY,
JI.A. Kynemosa, 2020.—105 ¢
C.IO. Maiibopona;




26

5.3. lIpodeccuonabHbIE 6a3bI JTAHHBIX, HHPOPMALMOHHBbIE CIPABOYHBIE cUcTeMbl 1 UHTepHeT-pecypcehl
a) DJIEKTPOHHBIE yU4eOHBIC PECYPCHI:

e  DJICKTPOHHO-OMOIMOTEUHAs cucTeMa «Y HUBEpCUTEeTCKass OubinoTeka ornaitay https//biblioclub.ru/.
e DJEKTPOHHO-OMOIHOTEUHAs cucTeMa u3aareiabcTBa «Jlanpb ».https//e.lanbook.com/

B) 0a3sbl JAHHBIX, HHPOPMAITHOHHO-CIIPABOYHbIE H TOUCKOBBIE CHCTEMBI:
* Karajor oOpa3oBaTebHBIXUHTEPHET-pecypcoBhttp://www.edu.ru

*  XUMHYECKHUH KaTayor: XuMu4eckue pecypcbl Pynera http://www.ximicat.com

* Tlopran ¢pyHImaMeHTaIBHOTO XMMHUYECKOTO 00pazoBanus Poccun http://www.chemnet.ru
e XuMuK: caiit o xumunu misg xuMukos http://www.xumuk.ru

*  Xwumwuyeckuit cepsep http://www.Himhelp.ru.

* DrexTpoHHas HHpOpMaIOHHAas oOpa3oBaTeNbHas cpefa HHCTUTYTa https://aunu.pd/

. baza nannbix usnatenbcTBa Springer Nature «Poccuiickuii ponn dynaamenTanbHbIx uccaenoBanuii hitp://www.rfbr.ru
. WudopmanmonHas cnpaBoyHas cuctema: Karanor HayuHbIX U HAy4HO-TIOMYJISIPHBIX caiitoB Pynera http:/elementy.ru
. HudopmannonHas crpaBodHas cucTema: XuUMHYECKU moptai - http://chemport.ru/

NudpopmManuoHHbIE TEXHOJIOTHH

OnexTpoHHas MH(OpMalMOHHAas 00pa3oBaTelibHAsA Cpefla MHCTUTyTa oOecredyuBaeT JOCTYI K yuyeOHBIM IIaHaM, pabouuM MporpamMmamM JAUCLHUILINH
(Momyneit), mporpaMMaM MpPaKTHUK, JIEKTPOHHBIM Y4YeOHBIM H3JaHUAM M DJIEKTPOHHBIM 00pa3oBaTeNbHBIM pecypcaM, YKa3aHHbIM B pabouyux
IporpaMMax JUCIMIUIMH (MOJyJiel), mporpaMMax MpakTUK; GOpMUPOBAHKE 3JIEKTPOHHOTO MOPT(HOINO 00Yy4aroIIEerocs, B TOM YHCIE COXpPAaHEHUE €ro

paboT M oueHok 3a 3Tu paboThl. IlpegycMoTpeHa BO3MOXKHOCTh B3aMMOAEWUCTBHUS CTYIEHTOB W NpernojaBaTeieil MOoCpeiCcTBOM TEXHOJIOTUH IO
NEPECBUIKE U MOJYYEHUIO NIEKTPOHHBIX COOOIIEHHIA.


http://www.edu.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.himhelp.ru/
https://ачии.рф/
http://www.rfbr.ru/
http://www.elementy.ru/
http://chemport.ru/
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5.4. TpeGoBaHus1 K NPOrpaMMHOMY o0eclie4eHHI0 y4eOHOr 0 mpomecca

1. LibreOffice

5.5. Ilepeyenn yueOHO-MeTOAUYECKOTO O0ecTiedeH s 1JIsl CAMOCTOATEIbHO
padoThI 00yYAO M XCS

Ne Ne Bun Tonm
o\ | cemectp CaMOCTOSITETbHOM ABTOpBI HaumenoBanue MECTO
a paboThI U3JIaHUS
1 2 3 4 5 6
3epHorpa;
IToaroroBka k mpak ITocoxosa C.B. Xumis, COOPHUK 3a71a4 BIrEOY
1 2 TUYECKUM 3aHSATHUSM, MyrikeroBa
. BITIO AUHNU,
KOHTPOJIBHOH paboTe O.B. 2014
CaMocTosTeNnbpHOe OO0mast XumMus: M.:
2 2 n3ydenue marepuana, | Koposun H.B. yueOHUK - OakanaBpuaT | Axaaemus,
MOJITOTOBKA K 3a4eTy (¢ rpudhom YMO) 2011
1.C. 3epHorpan:
ITogroroska k npak- | TarbsiHUEHKO, pHorpa.
dI'bOY BO
THYECKUM C.B. ITocoxona, .
3 2 XUMUSA: TPAKTUKYM Jonckoit
m1abopaTOPHBIM JLLA. Kynemiosa,
Ay, 2020. -
3aHATHUAM C.I0. 105 o
Maiibopona

6. MatepuabHO-TEXHHYECKOe o0ecrieyeHre y4eOHOM JUCHUIIMHBI (MOXYJIA)

HaumeHnoBaHnue crienuallbHbBIX TOMEILEHUN U
MIOMEILEHUH JIJIs1 CAaMOCTOSITEIIbHON paboThI

OcCHalleHHOCTh CIIENUAJIBHBIX TOMEILEHUH U
MIOMEIICHUH JIJIsl CAMOCTOSATEIBHOM paboThI

VYuebnast aymuropusi Ne2-467 — I kopmyca
Aynuropus s JTEKIUOHHBIX, CEMUHAPCKHUX,
IIPAaKTUYECKHUX 3aHITUI U KOHCYJIbTALlUN.
Aynuropus I TEKyLIEro KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUN.

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

[InakatHOE X0351CTBO. IIepeHOCHON KOMIUIEKT
MYJIbTUMEAUMHOT0 000pyI0BaHUS: IPOEKTOP
MYJbTUMEAUNHBIN, 3KpaH Ha TpeHore (UiIu
HacTeHHbIH), HoyTOyK.

TTocagounsix mect 60.

VYuebnast aynutopust Ne 2-470 — Il xopmyca.
AymuTopHs JUTSL JIEKITMOHHBIX, CEMUHAPCKHUX,
NPAaKTUYECKUX 3aHITUN U KOHCYJIbTAIUH.
JlaGopaTtopust OMOTEXHOJIOTUHU u
MHUKPOOHOJIOTHH.

347740, PoctoBckast 00i., 3epHOrpajacKuii
paiion, r. 3epHorpan, yia. CoBeTckas, IOM
Ne28/30.

XonoaunbHUK «CapaToBy, BBITSDKHBIC KDL,
BOJIsIHAsL OaHsI LUPKYJISIIUOHHAS, OaHs BOsTHAS
BKKJI-M c 35n.m1.; konmboHarpeBaTens 1-2 i;
tepmoctat TC-1/180, Tepmocrar XT-3/40-
1;portokonopumerp KOK-2; poromerp KOK-3-01,;
anekTporneus nadoparopras SNOL 8.2/1100; xum.
mocy/1a; ciupToBKH. IlepeHOCHO# KOMIIIIEKT
MYJIBTUMEIMHHOTO 000y IOBaHUS: IPOEKTOP
MYJIBTUMEIUHHBIN, 5KpaH Ha TpeHore (Min
HacTeHHbIi), HoyTOyK.

ITocamounsrx mect 18.

VYuebHast aymutopust Ne 2-469 — |l kopmyca.
Aynuropus IS TEKIIMOHHBIX, CEMUHAPCKHUX,
MPAKTUYECKUX 3aHITUH W KOHCYJIbTAllUU.
Jlaboparopust ~ dusuonorun,  OUOXUMHUU
pacTeHuil, XUMHUU MOYB.

Brrtsokabie mikadbl, Tabnuiia MeHeneesa,
IJTAKaTHOE X03sIMCcTBO. [IepeHOCHOM KOMIUIEKT
MYJTBTHMEIUIHOTO 000PYIOBAHUS: TPOCKTOP
MYJIbTUMEIUUHBIN, KPaH HA TPEeHOTe (WIIH
HacTeHHbIi), HoyTOyK.
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347740, PoctoBckas 00:1., 3epHOTpaICKUA

paiion, 1. 3epHorpana, yia. CoBerckas, oM
Ne28/30.

TTocagouHbIx MecT 32.

YuraabHblid 3ai. Ayautopus Ne 2-252 -1
KopIyca Jull CaMOCTOSITEJIbHOM pPalOTHI.
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 1,

npuntep EpsonLX-1170

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

PoctoBckast 0611., 3epHOTpajJCKUil paiioH, T.
3epHorpa, yia. CoBerckas, nom Ne28/30.

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

Cucremusrii 0ok C2,8I'r, 1 GB, 80 GBHDD
— 1 mr.

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

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

Ckanep EPSON — 1 mr.

Aynutopus Ne 2-349a
MOMEIIICHUE TSt
nPOPHIAKTUIECKOTO o0CITy)KUBaHUS
yde6HOro  00Opy1OBaHMS. 347740,
PocroBckast 0011., 3epHOTrpajicKuii panoH, T.
3epuorpan, yi. Coerckas, mom Ne28/30.

Il xopmyca
XpaHeHHS u

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

7. METOAUYECKHE YKA3SAHMS V151 OBYYAIOIINUXCI ITO
OCBOEHMHIO YYEBHOU JUCHUIIVIMHBI (MO YJIS)

Bun yuebnbIx
. Opranuzanus AesTeNIbHOCTH CTyIEHTA
3aHATUN
Hanucanue KoHCIIEKTa JEKIUI: KPaTKO, CXEMaTUYHO, IIOCIIEN0BATEIBHO
(buKCUpOBaTh OCHOBHBIE MOJOXKEHUS, BBIBOBI, POPMYIUPOBKU, 0000IIEHUS;
[IOMEYaTh BaXKHBIE MBICIIH, BBIICIATH KIIIOUEBBIE CI0BA, TEpMUHBIL. [IpoBepka
TEPMHUHOB, MTOHATHI C TOMOIIBIO SHIMKIIONEINNA, CIOBAPEN, CIIPABOYHHUKOB.
Jlexuun O0603HaYUTh BOIIPOCH], TEPMUHBI, MaTepHall, KOTOPBIN BBI3BIBAET TPYIHOCTH,
[MOMETUTD U TOMBITaThCSI HAWTU OTBET B peKOMEHyeMoil tuteparype. Eciu
CaMOCTOSITENILHO HE y/1aeTcsi pa300paThCsl B MaTepuae, He0OX0 MO
c(opMyIMPOBATh BOIIPOC U 33/1aTh MIPENOaBaTelio Ha KOHCY/IbTAllUU, Ha
[IPAKTUYECKOM 3aHSATHH.
[IpopaboTka paboueit mporpammsl, yaensist 0co00e BHUMaHHUE LEIsIM U
TpakTHueckue PAAYaM, CTPYKTYPE H COCPIKAHUIO TCIMILTHHB. Koncnektuposanue
MCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIUii, TOJrOTOBKA OTBETOB K
BAHATHA. [ OHTPONBLHBIM BOIIPOCAM, TIPOCMOTP PEKOMEHLYEMOI TUTEPaTyphl. Pemenne
[pacUETHO-ITPAKTUYECKUX 33JJaHUH, pEIICHHUE 3a/]1a4 110 AJITOPUTMY.
JlaboparopHble [MeToauYecKre YKa3aHus 10 BBITOJIHEHUIO JTa00paTOPHBIX padOT, BhIIaBacMble
paboThI MpenoaaBaTeneM
[Tonroroska k |[Ipy moAroToBKE K 3K3aMeHY HEOOXOIMMO OPUEHTUPOBATHCSI HA KOHCIIEKTHI
9K3aMEHY  [IEKLUil, pPEKOMEHYEMYIO JIUTEPATYPY
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