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1. llesu u 3212494 AU CIUILIHHBI

Llenpro n3yyeHus: JUCUUIUIMHBI SBISETCS OOIIETEOPETUUECKAS TOATOTOBKA CTYIEHTOB C
Y4E€TOM COBPEMEHHOI'O YPOBHS Pa3BUTHS XUMHUYECKON HAyKH, 00€CIICUEHHE HayYHOTO
0a3uca Uil fanbHEWIIel NOArOTOBKY OakaaaBpOB, Pa3BUTHE Y CTYJACHTOB HaBBIKOB
CaMOCTOATENIbHOM padOThl C HAYYHOU JTUTEPATYPOH. 3aaua JUCHUIUTMHBI « X UMUSD)
COCTOUT B OCBOEHUU CTYICHTAMH TEOPETUUYECKUX OCHOB XUMHUH, B IPUOOPETEHNN UMU
3HaHUI O CBOMCTBAX BEIIECTB, KOJTMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOLIECCOB
IpEeBpAILlEHUs BEIIECTB, B MPUOOPETEHUH HABBIKOB UX MPAKTUYECKOTI0 UCIOIb30BaHus. B
pe3yabTare U3y4eHus JUCHUIUIMHBI CTYACHTBI JOJDKHBI OBIAIETh COBPEMEHHBIMU
IIPECTABICHUSMH O CTPOCHHH KaK aTOMOB M MOJIEKYJI, TaK Y BELIECTBA B LIEJIOM;
HOHUMaTh 000CHOBaHuE [lepnoauueckoro 3akoHa; yMETb IIPOBOJIUTH AJIEMEHTApHbIE
XUMUKO-TEPMOJUHAMUYECKUE U KHHETUYECKHUE PACUEThI; 3HaTh OCHOBBI ANEKTPOXUMUM;
NOJIyYHUTh HABBIKU MPOBEJAEHUS IPOCTHIX XUMHUUYECKUX OIBITOB. B mporecce n3ydeHus
JTUCIMIUTUHBI « XUMHUS 3aKJIabIBaeTCs 00LIEHAYYHbIN U TpodecCuOHaNbHbBIN (PyHIaMEHT,
(GopMUPYIOTCS OCHOBHBIE ITPHUEMBI TO3HABATEIHHON ACSITENbHOCTH, O0€3 KOTOPBIX HE
MOKET OOOMTUCH HU OJMH CHEIUAINCT, padoTas B pa3InYHbIX 0071aCTIX HayKH, TEXHUKH,

IMIPON3BOACTBA.

Kparkoe conepxxanmne TUCUMILITHHBI

OCHOBHBIE OHATHS U 3aKOHBI HEOPraHN4eCKO XuMUU. OCHOBBI CTPOEHUS BELIECTBA.
OO01re 3akOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX IIpoLieccoB. PacTBOpel U qucnepcHbie
cucrteMbl. OKHCIUTEIBHO-BOCCTAHOBUTEBHBIE U JJIEKTPOXUMHUYECKHE IPOLECCHI.
XuMHueckas HACHTU(PUKALIUS U aHAJIU3 BEIIECTB.

2. Komnerenuun odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIHUIIINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemblie pe3yabTaThl
o0yuenust o gucuuruinHe (3Y Her)

OIIK-1 cnocoOHOCTBIO HCIIOJIL30BaTh OCHOBHEIE
3aKOHOMEPHOCTH, JEHCTBYIOLIUE B IIPOLIECCE
W3TOTOBJICHUS TPOAYKIIMU TPeOyeMoro KauecTna,
3aJaHHOI'0 KOJIMYCCTBA HpI/I HAUMCHBIINX 3anaTax
0011eCTBEHHOTO TPpy/Aa

3HATh: B3aMMOCBS3b PU3NICCKUX ¥ XUMUICCKUX
CBOWCTB COBPEMEHHBIX MaTCpPHAJIOB, SIBJICHUS
MPOTEKAIONINE B HUX, C TEXHOJIOTHYECKIUMH
mpoiieccaMu 00pabOTKH, IEpepadOTKH U
MPOM3BOJICTBA, @ TAKKE C UX IKCIUTYaTAIIHOHHOM
HAJIC)KHOCTBIO M JIOJTOBEYHOCTHIO.

'YMETb: UCIIOIB30BaTh OCHOBHBIE XUMUYECKHE
3aKOHBI, TEPMOJMHAMUYECKHE CIIPABOYHBIE JAHHBIC
U KOJIMYECTBEHHBIE COOTHOIIEHHS B XUMHUH IS
peneHus MpoeCCHOHANBHBIX 3a/1a4.

BJ'Ia,Z[CTBI HaBbIKaMU UCITIOJIB30BaHHUA COBPCMCHHBIX
[MOAXO0O0B U METOAOB XUMHUH K TCOPETUICCKOMY U

DKCIICPUMCHTAJIbBHOMY HMCCJICJOBAHUTIO ITPOIICCCOB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIHUILINH,
BUJIOB pabOT y4eOHOro IyiaHa

[lepeveHs MOCIETYOMUX AUCITUTLTAH,
BUJIOB paboT

Her

b.1.16 Be3omacHOCTE KU3HEAEATENLHOCTH




TpC6OBaHI/I$I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI COCTaBIsgeT 4 3.¢., 144 4.

Pacrnipenenenue mo cemectpam
Bcero B yacax
Bup yae6HO# paboThl
4acoB Homep cemectpa
1
OO61mmas Tpy10EMKOCTh JUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI 16 16
aynuTopHbIX 3aHaTHil ([13)
JlabGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 80 80
[TonroToBka K MPOMEXyTOUHOMY KOHTPOJIIO (9K3aMEH) 27 27
[TonroroBka k Tekymiemy KOHTpoit0. OpopMIIeHHE 0TYETOB 16 16
o 1abopaTopHbIM paboTam
[ToaroroBka k J1abopaTtopHBIM paboTam 9 9
[ToaroroBka k TeKyieMmy KOHTpouto. Pemenue 78 78
MHOTOBApUAHTHBIX 3334 110 TeMaM
By uToroBoro KOHTposs (3auet, Aud.3a4yeT, SK3aMeH) - 3K3aMEH

5. Conep:kaHue IMCUUIIMHBI

OObeM ayaIUTOPHBIX 3aHATHH 110
paSJZQeJIa HaumenoBanue pa3aenoB AUCHUTUTHHBI BHJIaM B Hacax
Bcero JI 113 JIP
1 Beenenue. OCH(BBHHG MOHSITUS U 3aKOHBI 6 ) ) )
HEOPTraHUYECKONH XUMUHU
2 |OCHOBBI CTPOEHHUS BEUIECTBA 10 6 4 0
3 OO011e 3aKOHOMEPHOCTH TPOTCKAHHSI XUMUYECKUX 18 2 6 4
[POLIECCOB
4 |PacTBOpPHBI M TUCHIEPCHBIE CUCTEMBI 12 6 0 6
5 OKHUCIUTEbHO-BOCCTAHOBUTEIBLHBIC U 16 2 4 4
RIIEKTPOXUMHUYECKHUE MPOLECCHI
6  [(Xumuueckas uIeHTU(DHUKAIINSA U aHATIU3 BEIICCTB 2 2 0 0
5.1. Jlekuun
No Ne Koz-
nexumlpassena HaumenoBanue uin KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS . ;COOB




1 1  |BBenenue. OCHOBHBIE OHATHS U 3aKOHBI HEOPIraHUUYECKON XUMUH 2
) 5 Crpoenne atoma. CTpoeHHE 3IEKTPOHHBIX 000J04€K aTOMOB XUMUYECKHX )
HIIEMEHTOB
3 2 [llepuogmdeckuii 3aKoH u niepuoaudeckas cucrema J[.1. Menaeneena 2
4 2 |Xumuueckas CBA3b 2
5 3 |OCHOBBI XMMHUYECKON TEPMOANHAMUKH 2
6 3 [Queprernueckue d3PPeKThl XUMHUUECKUX PEaKIIii 2
7 3 |Xumuueckass KHHETHKA B TOMOT'€HHBIX U T€TEPOr€HHBIX CUCTEMAX 2
8 3 | XumMuueckoe paBHOBECHE B TOMOTEHHBIX U T€TEPOTEHHBIX CHCTEMaX 2
9 4 |OCHOBHBIE XapaKTEPUCTUKH PACTBOPOB U JIUCTIEPCHBIX CUCTEM 2
10 4  [Peakmuu oOMEHa B pacTBOPaxX AIEKTPOIUTOB 2
11 4 |l'moponus coneit 2
12 5 |OKuCAUTENBEHO-BOCCTAHOBUTENIBHBIE PEAKLIUN 2
13 5  |DnexTpoxuMudeckue npoueccol. I'aqpBaHNUECKUE TIEMEHTHI 2
14 5  |Koppo3sus u 3aniura METaJUIOB U CIUIABOB 2
15 5  [Dnekrponus 2
16 6  (Xumumueckas uneHtudukaims. KaduecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIH3 2
5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI
Ne Ne Kox-
sansTnslpasenal HanmenoBaHMe niM KpaTKoe COAEpKaHUE MPAKTUYECKOTO 3aHATHS, CEMUHApa BO
4acoB
1 1  |Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COETUHEHUM 2
) ) Crpoenue atoma. CTpOCHHE IEKTPOHHBIX 000I0YEK aTOMOB XHMHUYECKHIX )
HIIEMEHTOB
3 ) [leproguueckuii 3akoH U nepuoanueckas cucrema .M. Menaeneesa. )
KonTponbhas pabora Ne 1
4 3 |OCHOBBI XUMHUYECKOW TEPMOIMHAMUKH. TepMOXUMHUS 2
5 3 [Queprernueckue 3pPEeKThl XUMHUUECKUX PEaKIHi 2
6 3 XuMudeckasi KHHETUKA U paBHOBECHE B TOMOT€HHBIX U T€TEPOT€HHBIX CUCTEMaX. 5
KonrtposnbHas pabora Ne 2
7 5 |OxucauTenbHO-BOCCTAaHOBUTENBbHBIE peakunu. KontponbHas padora Ne 3 2
3 5 ["anpBannueckue 3nemeHTsl. Koppos3us u 3ammura metamioB. KonTponbHas )
paborta Ne 4
5.3. JIaboparopHbie padoThI
Ne Ne y Koz-
sansTuspasena HaumenoBanue min kpaTkoe cofepkaHue 1abopaTropHoil paboTh BO
4acoB
1 [Tony4yeHue u CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAUHEHUN 2
KuHeTnka XMMUYEeCKUX peakinii 2
3 XUMHUECKoe paBHOBECHE 00paTUMBIX peakinii. BiausHue KoHIeHTpaunu Ha )
CMEIIEHNE XMMUYECKOTr0 PaBHOBECHS
4 4 [IpuroroBieHre pacTBOpa XJIOpUAa HATPUS 3aJaHHON MacCOBOM J10JIEH B )
MPOLIEHTaX
5 4 |Peakiuu oOMeHa B pacTBOpax AEKTPOIUTOB 2
6 4  [I'maponus conen 2
7 5  |Koppo3zus MeramioB. CriocoObl 3aIIUThl METAJUIOB OT KOPPO3HHU 2




8 | 5

|3H€KTpOJII/ITI/I‘-ICCKOC HUKCIIMPOBAHUC MCIU. OnpeﬂeneHHe BbIXO/la I10 TOKY

| 2 ]

5.4. CamocrosiTesibHasi padoTa CTyIeHTA

Brimonuenue CPC

Bun paGotsl 1 conepkanue 3ajaHus

Crncok nureparypsl (C yKkazaHUEM
pasnenos, 1iiaB, CTPAHUII)

Koi-Bo yacos

[ToaroToBka K TEKyIIEMY KOHTPOJIIO
(pelieHrie MHOTOBapUAHTHBIX 3a7a4 110
TEMaM )

Xumusi. KOHTpOJIBHO-U3MEpUTENIBHBIE
Matepuaibl / cocT.: E.A. I'puropsesa, E.T.
AHTomkuHa. — Yenabunck: M3naTennLckui
uentp FOVYpl'Y, 2013. — 48 c., )KuBoToBckasi,
[. I1. DnemMeHThl XUMHUYECKOM
TEPMOJAMHAMUKH B Kypce 00IIel XUMHUH
Tekct yue6. mocobue I. I1. XKusotosckas, JI.
A. Cunopenxkosa, O. H. I'py6a ; IOx.-Ypai.
roc. yH-T, Kag. O6m1. xumust ; FOYpI'Y. -
Uensiounck: Uznarensctro FOVYpI'Y, 2007. -
46 c. anexkTpoH. Bepcus, , Koposun, H. B.
O6mras xumust Y4ueO. 171 By30B IO TEXH.
HATPABICHUSAM U CIICIUATBHOCTAM. - M.:
Bricmas mkona, 1998. - 558 c.

28

[ToaroToBka K TEKyIIEMY KOHTPOJIIO
(oopmieHHE OTYETORB TIO JAOOPATOPHBIM
pabotam)

PaGouas TeTpaab o XUMUU 715
mabopaTopHBIX paboT: METOANYECKHE
ykazanus / cocT. E.A. I'puropsesa, E.I.
AHTOIIKMHA. — Yenaounck: M3narensekuii
nentp FOYpI'Y, 2012. — 51 c., O6mas xumust
Texkct Y. 1 yueb. nocobue amns nabd. pabot no
HarpaBieHHuIo "ApxuTtekrypa" u ap.
HanpasineHusm WM. B. Kprokosa u np.; FOx.-
VYpai. roc. yH-1, Kad. Heopr. xumus ;
HOVYpI'Y. - 2-e u3n., ucnp. 1 J01. -
Uensiounck: M3narensckuii Lentp FOYpI'Y,
2014. - 85 c., KoHcnekT ek

16

[TonroToBKa K MPOMEKYTOUHOMY KOHTPOJIIO
(3K3aMeH)

[IepcoHaIbHBIN KOHCIIEKT JIeKUMH, [ TuHKa,
H. JI. O6mas xumus Ydeb. mocodue st
By30B H. JI. I'lmunka; [lox pen. A. .
Epmaxosa. - 30-e u3zz., ucnp. - M.:
Wurerpan-Ilpecc, 2006. - 727 ¢., AXMeTOB,
H. C. O0mas 1 HeopraHudeckasi XuMus
Yue0. IS XMM.-TEXHOJI. CIICIHAIbHOCTEH
By30B H. C. AxmeToB. - 7-e u3f., crep. - M.:
Bricmras mikona, 2006. - 742 c.

27

[ToaroroBka k 1abopaTopHbIM paboTam

PaGouas TeTpaap Mo XUMUU AJIs
1abopaTOPHBIX PAdOT: METOUIECKUE
ykazanus / cocT. E.A. I'puropsena, E.T.
AxTomkuHa. — Yenaburack: M3marensckui
nentp FOYpI'Y, 2012. — 51 c., O6mmas xumust
Tekct Y. 1 yueb. mocobue amns nabd. paboT mo
HarnpaBJIeHUIO "ApxuTekTypa" u ap.
HarpasieHusiMm U. B. Kprokosa u ap.; FOx.-
Ypain. roc. yu-T, Kad. Heopr. xumus ;
HOVYpI'Y. - 2-e u3na., ucnp. u oM. -
Uensounck: Mznarensckuii Lentp FOYpI'Y,

2014. - 85 c.




6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEC TEXHOJOT UM, UCII0JIb3yeMble B Y4eOHOM

npoiiecce
%0805 (0): 1000500030803 (5) Bt paGoThI Koi-Bo
(bopMbI y4eOHBIX o1 1}[)3 7P) Kpatkoe onucanue ayq.
3aHATUN P 4acoB
OTpaboTKa ¥ yIydIIeHHE HAaBBIKOB PEIICHUS
[IpakTHueckue
MPaKTHYECKUX 3a/ad. TpeHUHT U POBOASTCS BO
TpeHuHr BaHSATUS U 10
Bpems 1, 2, 4, 6, 7 u 8-r0 NpakTUYECKOTO
CEMUHAPbI
3aHSATHUS.
Ha nabopatopHsix padorax (Ne 1,2, 3,4, 5,6, 7,
PaboTa B MabIx JTaGopaTopHbie patop p (
8) cTyneHTsl paboTaroT 10 2..4 yenoBeka B 16
rpymmax 3aHATHS I —

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METO/bI, HCIIOJIb3yeMble B
o0pa3oBaTeJIbHOM MpoLecce

HNunoBannoHHble (OpMBI 00yUeHUs

pasnenax

KpaTKOG OIIMCAHHUC U IIPUMCEPBI UCITIOJIB30BAHUA B TCMAX U

Vcnionb30BaHue mpoOIeMHO-
OPUECHTUPOBAHHOTO MEXTUCIIUTUTHHAPHOTO
MOIX0/1a K U3yUEHHUIO HAyK

Perenne 3a1a4 MexIUCIUTUTHHAPHOTO XapakTepa ¢
HCIIOJIb30BAaHUEM 3HAHUH MaTEeMaTUKH, (DH3UKH.
[IpakTuueckue 3anstust Ne 3, 5, 6.

Hcnonp3oBanue PE3YJIbTaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMEBIX YHUBCPCHUTCTOM, B
paMKax HaHHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) aist npoBeAeHUs TEKYLIEro KOHTPOJIS
yCIIeBAEMOCTH, POMEKYTOYHOM ATTECTALMH 110 UTOraM OCBOCHUS AMCUHUILIMHBI

7.1. IllaciopTt ¢doHaa OLIEHOYHBIX CPEACTB

KOJIMYCCTBaA HpI/I HAaNMMCHBIIINX 3anaTax
001I1eCTBEHHOTO TpyAa

HaumenoBanue Bi1 koHTpots
paszeon Kontponupyemas komnerenius 3Y Hor . NoNe 3aganuii
(BKJIIOYAsl TEKYLIUH)
TUCIUTLTAHBI
OIIK-1 crtocoOHOCTHIO UCTIONIB30BATh
OCHOBHBIEC 3aKOHOMEPHOCTH, JIEUCTBYIOIINE Teopernueckue
Bee pasenst B MIPOLIECCE U3TOTOBICHUS MPOTYKIIUU POMEKYTOUHBIT Bompocs 1-13,
TpeOyeMoro KauecTsa, 3aJaHHOTO (9K3aMeH) MPaKTUYECKUE
KOJIMYECTBA MMPU HAUMEHBIINX 3aTparax 3ananus 1-20
00IIECTBEHHOTO TPy/a
OIIK-1 crmocoOHOCThIO UCITIOJIB30BATh
OCHOBHbIE 3aKOHOMEPHOCTH, JCHCTBYIOIIHE Texyuuii KP Ne 1 1-10, KP Ne
Bce pa3znenbl B TIPOIECCE HITOTORMCHHA HPOAYKIIH (KOHTpOJIbHAS 21-6, KP Ne 3 1-9,
TpebyeMoro KauecTsa, 3aJaHHOTO pabora) KP Ned 1-5

Bce paznensl

OIIK-1 crtocoOHOCTBIO HCITOIL30BaTh
OCHOBHBIE 3aKOHOMEPHOCTH, JICHCTBYIOIIHE
B Hpouecce N3TOTOBJICHUA HpO)IYKHI/II/I
TpebyeMoro KauecTsa, 3aJaHHOTO
KOJIMYCCTBA HpI/I HAaNMMCHBIINX 3anaTax
00IIECTBEHHOTO TPyaa

TeKylIuH (3ammra
71a00paTOPHBIX
pabor)

1-5, mo TemMam




7.2. Buabl KOHTPOJIs1, IPOLEXYPbI MPOBeAeHNs, KPUTEPUH OlleHMBAHUSA

Bup xonTposs

[Iponiemypsl IpoBEICHMS M OIICHUBAHHMS

Kputepuu onenuBanus

TEKYLUN
(KOHTpOJIbHAS
pabora)

[Tpu onleHHBaHUU PE3YIBTATOB MEPOIPHUITHS
UCTIOJIb3yeTCs OAJUIbHO-PEUTHHIOBAsA CUCTEMA OLICHUBAHUS
Pe3yJIBTaTOB YU4EeOHOU JIeATeTbHOCTH 00yJarOIINXCs
(yTBepxaeHa npuka3zoM pekropa ot 24.05.2019 . Ne 179).
KontponpHas pabora npoBOIUTCS B TUCbMEHHOM BUJIE€ BO
BpeMs IPAKTUYECKUX 3aHATHI, HAa BBIMOJIHEHUE OJJHON
paboThl cTyneHTaM orBoautes 45 munyT. [IpoBepka
nucbMeHHOU paboTsl. KontponbHas padora coctout u3 10
3a/1a4d. 3a KKy BEpHO PEIIEHHYIO 3a7a4y CTY/AEHT
noiydvaer 1 6amt. 3a penieHue, B KOTOPOM JAOMYIIeHA
ommOKka 0aymtsl He HauncistoTes (0 6amwtoB). Bec
meponpusaTust = 0,6, MakcumaibHbIi Oamt = 10.

OTIM4HO: peUTHHT
oOyuaromierocs 3a
Meporpustie 85—100%.
XOopoLo: peUTUHT
oOyJaromierocs 3a
MeporpusaTie 75-84%.
YIOBIIETBOPUTEIBHO:
peiTuHr 00yyarorerocs 3a
Meporpusitiue 60—74%.
HeynoBneTBOpUTENIBHO:
pelTHHT 00yYaromerocs 3a
Meponpustie 0-59%.

IIPOMEKY TOUHBIN
(3K3aMeH)

[Tpu oLleHMBaHUU pe3yIbTATOB MEPOIIPUATHUS
UCTIONIBb3YeTCs OAJUTBHO-PEUTHHTOBAsI CUCTEMA OICHUBAHUS
pEe3yJIbTaTOB yUeOHOH JesTeIbHOCTH 00yJaromuxcs
(yTBeprkzeHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
Ha sk3ameHe npoucXouT OlleHuBaHUE y4eOHO
JeSITETLHOCTH 00yJaIOMINUXCs IO AUCIUIUINHE HA OCHOBE
MOJYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTHUHIOBBIE
MEPOTPHUATHS TEKYIET0 KOHTPOJsL. CTyIeHT MOXET
YAYYIIUTb CBOM PEUTHHT, POl KOHTPOJIBHOE
MEpPOTPHUSATHE TPOMEKYTOIHOH aTTeCTalluU, KOTOPOE HE
aBysieTcs o0s3aTenbHbIM. KOHTpObHOE MeponpusiTie
MIPOMEKYTOYHOM aTTeCTAIUU TIPOBOIUTCS BO BPEMS
9K3aMeHa B IMCbMEHHOM BuUje, 1o ouneram. Ha
BBINOJIHEHHE PA0OTHI OTBOAUTCS 60 MUHYT.
DK3aMeHAIMOHHBIN OmieT cocTouT U3 4 Bompocos (1
TEOPETUYECKUI BONPOC U 3 MPAKTUYECKUX 334a4H). 3a
KaX/[yI0 BEpHO PEUIEHHYIO 3a/1auy CTYIEHT Mojyyaer |
Oain. 3a penieHune, B KOTOPOM JOIYIICHA OINOKa OauTbl
He HauncnsaoTes (0 6amoB). 3a TeopeTUYeCKUd BOPOC 2
OaJia — CTYJIEHT I10Ka3bIBaeT NNIyOOKO€E 3HAHUE TEMBI, |
6asu1 — ciaboe 3HaHUE BOIPOCOB TEMBbI, OTBETHI HE
HCUEpIbIBAIOLIUE, HE apTyMEHTUPOBaHHbIE, 0 0aIoB —
OTBET OTCYTCTBYeT. Bec Mepornpustus = 1, MakCuMaJIbHbIN

Oayt = 5.

OTAMYHO: PEUTUHT
oOyuaromierocs 3a
Meponpusitie 85—100%.
XOopo1Io: peUTUHT
oOyuarolerocs 3a
Mepornpusitie 75-84%.
'YIIOBIETBOPUTEIIBHO:
pelTHHT 00yYaroIerocs 3a
Meponpusitiue 60—74%.
HeynoBieTBOpUTENBHO:
peiiTuHr oOyyarorerocs 3a
Meporpustiue 0-59%.

TeKylIuH (3ammra
1a00paTOPHBIX
pabor)

[Ipu ouleHuBaHUM PE3yaBTATOB MEPOTIPHUITHS
UCIOJIb3YyeTCs 0aNIbHO-PEHTHHIOBAsE CUCTEMA OLIEHUBAHUS
PE3yNnbTaToB y4eOHOM e TeIbHOCTH 00yYatOIHXCsI
(yrBepkaeHa mpukazom pekropa ot 24.05.2019 . Ne 179).
CTyneHT JODKEeH MPEeJOCTaBUTh OTYET, 0()OPMIICHHBIH B
COOTBETCTBUU C TpeboBanusiMu: 1. Yuactue B
nabopaTopHOM MpaKTHKYMe. | Gayn — SKCIIEpUMEHT
MIPOBEJEH 1O METOAUKE Ja00paTOPHBIX pabOT C y4EeTOM
TEXHHUKHU 0€30MaCHOCTH U TPaBUJI pabOThI ¢ MaTepUATAMH
u obopynoBanueM. () 6amoB — pabora He
BBITOJTHSUIACKH/BBITIONIHSIACH YACTHYHO WM B X0Z€ PaOOTHI
ObUTM HapylIeHBI IpaBUiIa pabOThI ¢ MaTepUaIaMU U
000pyI0BaHUEM, TEXHUKH 0€30IIaCHOCTH, YTO PUBEIIO K
HEUCIIPABHOCTHU U BBIXOY U3 CTPOsi 000pYIOBaHMS,
3arpsI3HEHUIO PEAKTUBOB UJIU MOpYU MarepuasioB. 2. Cpok
caayn oTuéra. 1 6ayn — oT4€T cjaH Ha 3aHITHHU T10

3auteHo: PedTunr
oOyuaromierocs 3a
MEpOIPUATHE OOJIBIIIE UITU
paBHo 60 %.

He 3auteno: Peiitunr
oOyuaromierocs 3a
Meponpusitiue meHee 60 %

pacnucanuio. 0 6aJJIOB — OTYET CHAAH C OMO3JaHUEM JI0 2




HeJIeNb. MHHYC | OayiT OTY4ET CIaH ¢ OTO3JaHUEM B 2 U
6onee Henenb. 3. KauectBo odopmiienus otuéra. 3 6anna
— paboTa BHITIOJTHEHA B MOJIHOM 00BeMe (3aI0THEHBI BCE

HEOOXOAMMBIE pa3/ieibl) pacueTHO-TpaduuecKas 4acTh

BBHITIOJTHEHA 0e3 OMIMOOK, BEIBOJ] COCTABIICH C YIETOM
aHaJM3a pe3yabTaToB dKCIepuMenTa. JlomyckaeTcs
Hanuyue 1-2 He3HaYUTENbHBIX OLTMOO0K, KOTOPBIE CTY/IEHT

MOXXET CaMOCTOSITEIILHO YCTPaHUTh. 2 6asuta — paboTa

MOJTHOCTHIO O(hOpMIIEHA, HO MMEIOTCSI HECYIIIECTBCHHBIE
OomMOKHU B pacueTHOM/Tpaduaeckoii/onucareTbHON 9acTaxX
paboTHI WK B BEIBOJaX. B 11€710M, OTBETHI SBISIOTCS

BepHbIMU B 80% citydaeB. 1 6amn — pabora opopmiieHa
4aCTHYHO, THOO0 BBITIOJHEH HE CBOM BapuaHT 3a7aHus. B
paboTe nMpuBEACHBI OTBETHI HAa TOCTABIIEHHBIE BOIIPOCHI U

nuiib B 60 % ciydaeB OTBETHI SBISIOTCS] BEPHBIMH.
PacuetHo-rpaduueckas 9acth pabOTHI BBITIOJHEHA C
rpyOBIMH OIIMOKaMH, JOMYIIEHBI OIIUOKH B YPaBHEHHSIX
XUMHUYECKUX Peaklnii, BBIBOIbI HE/YaCTUYHO OTPaKaIOT
¢bakT noctmwxenus 1enu padotsl. Bec meponpusitus = 0,4,
MaKCUMaJbHbIN Oamt = 5.

7.3. TunoBble KOHTPOJIbHBIE 321AHUS

Bup xonTpons

TwuroBeie KOHTPOJIbHBIC 3aIaHU

TEKYILIUN
(KOHTpOJIbHAS
pabota)

KonTtponpHas padora Ne 1
1. Hanucarb ypaBHEeHHUS CTYNEHYATOM TUCCOMALMU THAPOKCHIa Kanblusa. HazBate
BCE MMOJTYYEHHBIE KAaTHOHBI.
2. Hanncarb ypaBHEHHS CTyN€HYAaTOM AMCCOLIMALIMM CEpHOM KUCIOThl. Ha3Barh Bce
MOJIy4YeHHBIE AaHHOHBI.

3. Hanmcarp ypaBHeHUs peakiuil MOITy4eHHs BCEX BO3MOXKHBIX COJIEH, pU
B3aMMOJICUCTBUM MPEIOKEHHBIX BelecTB. Ha3zBaTh Bce MoyyeHHbIE COMH.

4. [IpennoxuTh ypaBHEHUS JUCCOLMAIIUMY MTOTYYSHHBIX COJIeH B 3aJjaHUH 3.

5. [lepeBecTn OCHOBHBIE U KHUCIIBIE COMU (U3 3aJlaHus 3) B CpPEJIHUE.

6. Hanmcatp snekTpoHHbBIE (POPMYIIBI 711 aTOMOB AJIEMEHTOB C MOPSIKOBBIMU
HoMepamu: 4, 43. PacnipeienuTh BaJICHTHBIE IEKTPOHBI IO aTOMHBIM OpOUTAISIM
(MarHUTHO-KBAaHTOBBIM siueiikam). OnpenenuTh KOBAJIEHTHOCTh aTOMOB B
HOPMaJIbHOM COCTOSIHUU.

7. Ucxons U3 MOJI0KEHHS SIIEMEHTOB B MIEPUOJMUECKON crcTeMe, TT0Ka3aTh, Kak
[MOCTPOCH BHEITHUI YHEpreTHUeCKUil ypoBeHb aroma Cr (Y4ecTb «IIPOCKOK»
hIieKTpOHA). PactipeienuTh BaJeHTHBIE 3JEKTPOHBI [0 aTOMHBIM OpOUTAISIM.

8. OnpenenuTs U yKa3aTh B KaKOM II€pHOJE, TPYIIe U NOATpYyIe (CeMENCTBO,
MOPSIKOBBIN HOMED, HA3BaHUE AIIEMEHTA) HAXOAUTCS AIIEMEHT, €CJIH AJIEKTPOHHAS
(dbopMya ero aTomMa BKITFOUAET CIEAYIONTY 0 KoHpuUTrypamuio: 3s2 3p4 .

9. Kak u3 aroma Li momyuuts Lil+ non? Hammcars ypaBHEHHE COOTBETCTBYIOIIETO
nporiecca. CoCcTaBUTh ANIEKTPOHHBIE (POPMYITBI aToMa U HoHa. (D + 7 — D=+n).
Onpenenuts MaKCUMaJIbHYIO KOBaJIEGHTHOCTh aToMa.

10. Micxonst U3 MOMOKEHUs SJIEMEHTOB B IEPUOIMUECKON CUCTEME, YKa3aTh, KAKOU
13 MIPUBEICHHBIX HIKE DIEMEHTOB:

a) UMeeT HauMeHbIyto 3Hepruto cpojctsa: F, Cl, Br, [; 6) saBisercst cuibHbIM
BoccTtanoBuTeaeM: Ni, Pd, Pt

KontponpHas pabora Ne 2

1. PaccumuTaiite AG® cineayronieit XuMUYECKON peakIvu:

AI2 O3(tB.) + 3503 = Al2 (SO4)3 (T8B.)

rpu Temneparype 1727 °C, ecniu AH p-umu paBuHo —753 x/[k, a u AS°p-1iun paBHO
—600 JIx/K. Bynet nu peakuus npu JaHHOH TeMIepaType IpoTeKaTh
CaMOTIPOU3BOJIHHO?




2. Beruucnute TeroBoi 3QpPeKT XMMUYIECKON peaKkIim:

S (tB) + 02 (1) SO2 (1) +Q,

€CJIM U3BECTHBI TETJIOBBIE A(PPEKTHI CICAYIOMIUX PEaKIUii:

2S02 (r) + 02 (r) 2 SO3 (1) + 196 x[Ix;

2S (tB) +3 O2 (r) 2 SO3 (1) + 790 xJ1x.

3. Beruucaute cranaapTHOe U3MEHEHHE dHeprun [ m60ca XUMHUYECKOTO Ipoliecca
mpu 250C: NH3 () + HCI (r) — NH4CI (1B), ecnu 3nauenuss AH0298 u S0298
pearupyomurx BelecTB CIeIyIoIIHe:

AHO0298, xJIxx/momnb S0298, [Ix/mMons K

NH3 -46,19 192,50

HCI -92,30 186,70

NH4CI -315,39 94,56

4. Ilpu noBeiieHnu Temneparypsl Ha 20C CKOpOCTh peakiuu Bo3pocia B 9 pas.
Uemy paBeH TeMIiepaTypHbIi KOd()PHUITUEHT ITOH PeakIMKi U BO CKOJIBKO pa3
YBEJIMUUTCS €€ CKOPOCTh IIPU MOBBIIEHUH TeMiieparypbl Ha 30 u Ha 100C?

5. Halimute koHCTaHTY ckopocTH peakuuu 2A + B — C, 3Had, yTo npu
KoHIIEHTparusix A u B, coorBercTBeHHO paBHbIX 0,5 u 0,6 MOJB/J, €¢ CKOPOCTh
cocrtasisgeT 0,018 Monb/1 - MUH.

6. XuMHUeCcKoe paBHOBecHE OAHOCTaAuIHOM peakiuu 2 A(T) + B(T) <> 2 C(1)
YCTaHOBMJIOCH MPH CIIEAYIONINX KOHIIEHTPAIUSAX YUaCTHUKOB peaKIuu (MOJIb/J):
[A]=0,5;[B]=0,7; [C] =2,1. B kaky10 CTOPOHY CMECTHUTCSI XUMHUYECKOE
paBHOBECHE, €CJIM B CUCTEME YMEHBIIIUTH 00IIIee aBiieHne B 2 pa3a? OTBer
MOTHUBHPYWTE HA OCHOBAaHUM pacuéra CKOPOCTEH MPsIMON U 0OpaTHOM peakLuil.
KontponsHas padota Ne 3

1. Hanumure ypaBHEHUS CTyIIEHYATON AUCCOLMAIIMH THIPOKapOOHATa KaIbIH
Ca(HCO3)2.

2. [Tupodocdopuas kucnora H4P207 auccounupyer crynenyaro. Koncranra
UCCOLMaIMU JJIs1 KaKIOW CTYIIEHH COOTBETCTBEHHO paBHa: K1=1,4-10-1;
K2=1,1-10-2; K3=2,1-10-7; K1=4,1-10-10. 1o xakoii cTyneHu KucioTa
TMCCOIMUPYET B HauOoMbIel cTeneHn? B kakyo CTOpOHY CMECTUTCSI paBHOBECHE
mucconuaiuu kucinotel H4P207, eciiu B ee pacTBOp A00aBUTH coib upodocdar
Hatpusa Na4P207?

3. Hana peakuusi: KOH + HCN <+ KCN + H20.

Hanumure cokpanieHHOe HOHHO-MOJIEKYIISIPHOE YpaBHEHHE JaHHOW PEeaKIiH.
Vcnone3ys 3HaueHust Knuce ciadbIx 37€KTPOIUTOB, ONPEAEINTE, B KAKYyI0 CTOPOHY
CMEIIEHO PAaBHOBECHE PEaKIIUU (HOHOB, MOJICKYJ).

4. Cniunu monapHo pactBopsl: a) FeSO4 u HCl; 6) CuCI2 u H2S; B) Na2SO4 u
H3PO4.

'YKa)KuTe, B KAKOM citydae npou3oiiner peakuus. CocTaBbTe MOJIEKYISIPHOE U
COKpaIIEeHHOE HOHHO-MOJIEKYIISIPHOE YpaBHEHHE MTPOTEKAOIIEH peaKIIiHy.

5. Jdansl comu: 1) Na2S; 2) FeCl3; 3)K2S04; 4) K3PO4; 5)CuS04; 6)NaCl ;
7)SnSO4. Onpenenute, pacTBOPHI KaKuX coyieid umeroT pH>7.

6. [Tpu runponu3se Kakux cojei (CM. BOIIPOC 5) BO3MOXKHO 00pa30BaHNE OCHOBHBIX
conen?

7. I'maponu3 Kakux COJIer MPOTEKAET B COOTBETCTBUU CO CIEAYHOLIUM
COKpaIllEHHbIM HOHHO-MOJIEKYIISIpHBIM ypaBHeHHeM: PO43-+ H20—HPO42-+OH-
o

8. Onpenenure, Kakasi U3 MPUBEACHHBIX HIKE COJICH MOABEPraeTcs MOJIHOMY
TUIPONIN3Y M0 KaTHOHY U aHuony: 1) K2S; 2)MnS0O4; 3)Cr2S3; 4)NaCl;
5)Pb(NO3)2. Hanummute MOIEKyJISIpHOE ypaBHEHUE THIPOJIU3a STOM COJIH.

9. BeruncauTe KOHCTaHTY TUAPOIN3a U cTeneHb ruaponusa conu NH4CN (t=25°C).
KontponwsHas padbora Ne 4

1. Yka3arp, Kakoe BELIECTBO SBISAETCS OKUCIUTEIEM, KAKOE — BOCCTAHOBUTEIIEM,
KaKO€ BEIIeCTBO OKHCIISAETCS, KAKO€ — BOCCTAHABIUBAETCSI.

2. CocTaBUTh ypaBHEHHUS MOJypPEAKIUNA IPOLECCOB OKUCIEHUS U BOCCTAHOBIJICHHUS.
3. [Tomo6patk korhOHUIHEHTH METOIOM HOHHO-3JIEKTpOHHOTO Oananca. K2Cr207




+ HCl1 CrCl13 + KCI1 + CI2 + H20

4. CocraBbre cxemy U Bbrauciaute IJC xeae3H0-pTyTHOTO TaIbBAHUYECKOTO
HIIEMEHTA, B KOTOPOM KOHIIeHTpanus noHoB [Fe2+] = 1,0 monb/mn, a nonoB [Hg2+]
= 1-10-2 Monb/m.

5. Pe3p00BO€ KpenexHOe U3/IeNIne U3 UHCTPYMEHTAIBHOM CTaJId Ha OCHOBE Kelie3a,
cofiepalnii Ko0aIbT U MeJlb, MOKPHITO IIMHKOM. COCTaBbTE JIEKTPOHHOE
ypaBHEHHE aHOIHOTO M KaTOAHOTO MPOILIECCOB KOPPO3UU U YKAXKHUTE, K KAKOMY TUITY
(aHOIHOMY WJIM KaTOAHOMY) OTHOCUTEJIBHO OCHOBHOTO METajlla OTHOCUTCS 3TO
nokpeITHE. ONpenennTh, KakKie MPOAYKTH KOPPO3UU 00Pa3yIOTCs BO BIAXKHOM
BO3yX€ MPU HapYLIECHUH LI€TOCTHOCTH MOKPBITHSL.

MIPOMEKYTOYHBIN
(9K3aMeH)

TeopeTnyeckue BONPOCHI:

1. OcHOBHBIE 3aKOHBI U MIOHATUS XUMUU. ATOM, MOJIEKYJIA, DIIEMEHT.
Macchl ¥ pa3mMepsl aTOMOB U MOJIEKYIL.

3aKOH COXpaHEHUS MATEPUH - 3aKOH COXPAHEHUS MAcCChl BEIIECTBA U 3aKOH
COXPAaHEHUS YHEPTUN.

OCHOBHBIE 3aKOHBI XUMHUYECKOTO B3aUMOJICHCTBUS.
CrexuomeTpruyeckrue ypaBHEHUSI.

Moib - €IMHHLIA KOJIMYECTBA BEIIECTBA.

3akoH ABOrajapo.

2. CriocoObl BBIpa)KeHHsI KOHLIEHTPAIIMH PACTBOPOB.

3. Crpoenue atoma. KBaHTOBO-MexaHMUYECKasi MOJIEb aTOMA.
KBaHTOBBIE YKca U UX (U3NIECKUI CMBICI.

dopma 1 IpoCTpaHCTBEHHAsI OPUEHTALIMSI aTOMHBIX OpOuTasei.
OHeprus amekTpoHoB. [Ipasuno Kieukosckoro. ITpunnun [aymu.
MakcumanbHOE KOJIMUECTBO 3JIEKTPOHOB Ha OpOUTAIH, TOYPOBHE.
[TopsimOK 3anI0JIHEHUS UX DJIEKTPOHAMU B MHOTO2JIEKTPOHHOM aTOME.
[IpaBusno I'ynna. KoBaneHTHOCTH S-, p-, d-, f-21€eMEeHTOB.

4. Ilepuonnueckuii 3aKOH.

[Tepuognueckas cucrema JI.1.Menneneena.

CrpyKkTypa N€pUOINYECKON CUCTEMBI.

[lepronnyeckuil 3aKOH KaK OCHOBA XUMUYECKON CUCTEMATHKU.
DJNEeMEHTHI U X BaKHEHIINE XapaKTEPUCTHUKHU.

5. XuMH4YeCKas CBA3b U CTPOCHHME MOJIEKYJ. THUITBI XMMUYECKOU CBSI3H.
KoBasieHTHast 1 HOHHAs CBsI3U. MEeTOo/| BAJIEHTHBIX CBSI3EH.

[TonsiTHe 0 METO/IE MOJIEKYIISIPHBIX OpOUTAIEH.

CrpoeHne u cBOKCTBA IPOCTENIINX MOJIEKYII.

OCHOBHBIE XapaKTEPUCTUKH XUMHUYECKON CBSA3H.

6. Tunel B3aUMOICMCTBUS MOJIEKYIL.

OCHOBHBIE BU/IbI B3aUMOJICHCTBUS MOJIEKYJI.

Cuibl MEXMOJIEKYISIPHOTO B3aUMOACUCTBHS.

BonopoaHas cBs3b.

JIOHOpHO-aKLENITOPHOE B3aUMOIECUCTBUE MOJIEKYIL.

7. DOHEpreTuKa XMMUYECKHUX MTPOLIECCOB. XUMUYECKOE PABHOBECHE.
OHepretudeckue 3PPEeKThl XUMUUYECKUX peaKLuil.

BHyTpeHHSIsI SHEPTUs U SHTAJIbINS.

Tepmoxumust. 3akoHsl ['ecca.

ODHTAIBIHSA 00pa30BaHUS XUMUYECKUX COSTUHEHUH.

OHTpomnus U €€ N3MEHEHNE IPU XMMHUYECKUX MIPOLECCax.

Oneprus [ m66ca u e€ u3MeHeHHe MPU XUMUYECKUX PEaKIIUsX.
YCI10BHsI CaMOIIPOU3BOJILHOTO MPOTEKAHUS XUMUYECKUX PEAKLIUi.
YCII0BHSI XUMHUYECKOTO PABHOBECHS.

KoHcTaHTa paBHOBeCHs U €€ CBSA3b C TEPMOANHAMHYECKUMHU (PYHKIHSIMH.
Cwmemenne xumuueckoro paHoBecus. [Ipunmun Jle [llatense bpayna.
lcnionp30BaHUE CIIPAaBOYHBIX JIAHHBIX JJIS pacy€Ta XapaKTEpUCTHK Pa3InIHbIX
IPOLIECCOB.

8. Xumnueckast kuHeTHka. CKOpOCTbh XMMHUECKOM pEaKIIHH.




BnusiHue KOHIEHTpaluy Ha CKOPOCTh PEAKIUH.

KoHcTaHTa CKOPOCTH peakIuu.

[IpoCThIC U CII0KHBIE PEAKIIUN.

MoneKyJIIpHOCTb U OPSAJIOK PEAKIUH.

Omnpenenenne KOHCTaHThI CKOPOCTH PEAKIIMK U TIOPsAKA PEaKIIUM.
BinsiHMEe TeMneparypbl Ha CKOPOCTh PEAKIIUH.

AKTHBHBIE MOJIEKYJIbl. DHEPTUS aKTUBALUH.

['eTeporeHHbie peakium.

Karanus roMOreHHbIl U Fe€TEpOreHHBIN.

uddy3usa. Ancopomms.

9. PactBopsl. Teopust 0OpazoBaHusi paCTBOPOB.

['Mapatel 1 COJIbBATHI.

PacTBOpUMOCTB TBEPABIX BELIECTB, KUIKOCTEH, ra30B B BOJE.

BinsiHMe TemMneparypbl Ha paCTBOPUMOCTb.

3akoH ['eHpu. CBolicTBa pacTBOPOB HEAIEKTPOIUTOB.

OcMOC 1 OCMOTHYECKOE JTaBIICHUE.

3axon Bant — l'odda. [ToHnxkeHnne 1aBieHus: HACHIILEHHOTO Mapa PaCTBOPUTEIS
HaJl paCTBOPOM.

3akoH Payns. Kunenue u kpucraninzanus pacTBOPOB.

M3oTrornuecknii kodhGuimeHT.

PacTBOpBI 271€KTpOIUTOB. J(Mcconnanus KUCIOT, COJIEH U OCHOBaHUM.
Cuna srekTponuToB (ciadbie U cuibHbIe). KoHCTaHTa ArCCOMaInmg.
CreneHp AUCCOLMAIMN U BIUSHUE HA HEE pa3IMUHBIX (DAKTOPOB.

3akoH pa3BeaeHus OcTBalbaa.

CocTosiHUE CHIIBHBIX AJIEKTPOJIUTOB B PACTBOPE.

[TonsiTie 06 aKTUBHOCTU HOHOB.

KoaddunmeHt akTHBHOCTH.

MoHHas cuia pacTBOPOB 3JIEKTPOJIUTOB.

OIEKTPOIUTHYECKAs JUccolanus Boabl. IoHHOE pou3BeieHNE BOJIBI.
pH u pOH.

Peakuuy B pacTBOpax 3JIEKTPOJIUTOB.

YCII0BHSI CMEIIEHNS] HOHHBIX PAaBHOBECHI.

['uaponus coneit. TUNMYHBIE Cilydyan TUIPOIINA3A.

CreneHp ruponn3a U KOHCTaHTa THIPOIIN3A.

BnusiHre pa3nuuHbIX (PaKTOPOB HA THAPOIIU3.

3HauEHNE TUAPOIIA3a I TEXHOJIOTMYECKHUX MPOLIECCOB.

['eTeporeHHOE paBHOBECHE B CUCTEME PACTBOD - ocanokK. [Iponssenenue
PACTBOPUMOCTH. YCIIOBHS 00pa30BaHuUs U paCTBOPEHUS OCaIKa.

10. DneKTpoXUMUYECKUE TPOLIECCHI.
OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI: CTENIEHb OKUCIICHUS, €€
OIIPEJIEIICHUE, COCTABIICHUE YPAaBHEHUN PEaKIUil.

Knaccudukanus 3eKTpOXUMHUECKUX IpoIeccoB. TepMoInHaMuKa 3JEKTPOAHBIX
[IPOLIECCOB.

[TonsiTrie 00 AMEKTPOIHBIX MOTEHIMAIAX.

11. TansBannveckue snemenTsl. JJC u e€ nu3mepeHue.

CrangapTHbIM BOJOPOJHBIN AJIEKTPOJ U BOJOPOAHAS IIKAJIA MOTCHIIUAJIOB.
YpaBHenue HepHera.

[ToTeHmanbpl METAIIINYECKHUX, TA30BbIX NOKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
PIIEKTPOJIOB.

DNEeKTpOXUMHYECKash M KOHLIIEHTPALMOHHAs MOJIIpU3ALIHSL.

12. Dnexrponus.

[TocnenoBaTreabHOCTD AIIEKTPOAHBIX MPOLECCOB. BBIX0OA MO TOKY.
DIIEKTPOJIU3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHO/OM.
[IpakTHueCcKOe MPUMEHEHHUE AIIEKTPOIN3A.

13. Koppo3susi.

OCHOBHBIE BUJIbI KOPPO3HH. XUMHUUYECKasi KOPPO3HSI.




DneKkTpoxuMHuueckas kopposus. [louBeHHas koppo3usl.

14. Xumuueckast uaeHTUGUKAIIHS.

KauecTBEeHHBIN U KOJTMYECTBEHHbBIN aHAJIN3.

XVWMHUECKU aHAIu3. AHAIMTUYECKUI CUTHAIL.

15. Xumnueckast maboparopusi.

[IpaBuna paboTel B XuMHuuecKoi taboparopun. Texauka 6e3omacHocTH. OKazaHue
nepBoi NoMoIy. XumMuueckue oxoru. Onpezenenue BemecTna 1o 3amnaxy. Padora
¢ mocynoi. bropetka. I[IpaBuiia pa6otel ¢ metamuiamu. [IpaBuna obpareHus ¢
pacTBOpaMu KHUCIIOT, 1enoueit u coneil. [IpaBuna or6opa peakTHBOB.
[TepememuBanue pactBopoB. HarpeBanue sxunkocreid. Pabora ¢ apeomeTpom.
[Tpuniun pabotel anmapara Kumnmna.

[IpakTHyeckue 3aqaHus:

1. Hanucarb ypaBHEHUs CTyNIEHYATON AMCCOLUMALINM THAPOKCH 1A Kanblius. Ha3BaTh
BCE MOJYyYEHHbIE KaTHOHBI. HanucaTs ypaBHEHMsI CTYIIEHYaTON JUCCOLMAIIIN
cepHoi kucnotel. Ha3Bate Bce nosydeHHsle aHMOHBL. Hanvcars ypaBHEeHHs
PEAKINI MOTyYEHUS BCEX BO3MOXKHBIX COJIEN, TTPU B3aUMOJEHCTBUU
[IpeUI0KEHHBIX BenlecTB . Ha3BaTh Bce MOTydYEHHBIE COJIN.

2. Hanmucatb anexkTpoHHbIe (OPMYIIBI AJI1 aTOMOB JIEMEHTOB C MOPSIIKOBBIMU
HoMepamu: 4, 43. PacnipeenuTh BaJICHTHBIE JIEKTPOHBI IO aTOMHBIM OpOUTAISIM
(MarHUTHO-KBaHTOBBIM si4eiikam). OnpenenuTb KOBAJIEHTHOCTh aTOMOB B
HOpPMaJIbHOM COCTOSIHUH.

3. Vcxonst U3 MON0KEHUS JIEMEHTOB B MEPUOAUYECKON CUCTEME, ITOKA3aTh, KaK
[MOCTPOEH BHEIIHUN YHEPreTUUECKUN ypoBeHb aroMa Cr (YUECThb «IIPOCKOK»
hIIeKTpoHA). PactpeieuTh BaJeHTHBIE 3JEKTPOHBI [0 aTOMHBIM OpOUTAISIM.

4. OnpenenuTsb 1 yKa3aTh B KAKOM IEPUOJE, TPYIIE U MOArpymIe (CEMENCTBO,
MOPSIKOBBIN HOMED, HA3BaHUE AIIEMEHTA) HAXOAUTCA AJIEMEHT, €CJIH JIEKTPOHHAS
(dbopMyra ero aTomMa BKIIFOUAET CIEAYIONTY 0 KoHpuUrypamuio: 3s2 3p4 .

5. Kak u3 aroma Li momyuuts Lil+ non? Hammcars ypaBHEHHE COOTBETCTBYIOIIETO
nporecca. COCTaBUTD AEKTPOHHBIE (pOpMyIIbI aToMa U HoHa. (D £ ? — D=+n).
OnpenennTs MaKCUMAJIBHYIO KOBAJICHTHOCTh aTOMA.

6. Mcxons U3 NOJI0KEHNS JIEMEHTOB B IEPUOANYECKON CHUCTEME, YKa3aTh, KAaKOH 13
MIPUBEIAEHHBIX HUKE 3JIEMEHTOB:

a) UMeeT HauMeHbIyo dHepruto cpoacTra: F, Cl, Br, [; 0) siBiseTcs CUIbHBIM
BoccTtanoBuTeseM: Ni, Pd, Pt

7. Paccunraiite AG® cienyromei XMuMHUUECKON peakiuu:

Al2 O3(tB.) + 3SO3 = AlI2 (SO4)3 (TB.)

npu temneparype 1727 °C, ecniu AHp-unn paBHo —753 x/Ix, a u AS°p-uuu paBHO
—600 Ix/K. Bynet nmu peakius npu TaHHOW TeMIepaTrype MpoTeKaTh
CaMOIIPOU3BOJILHO?

8. Beruucnure TemioBoit 3 heKT XUMUUIECKON PeaKIIuu:

S (tB) + 02 (1) SO2 (1) +Q,

€CJIM U3BECTHBI TEIUIOBbIE A((DEKTHI CIEAYIONINX PEAKIIUM:

2S02 (r) + 02 (r) 2 SO3 (r) + 196 x[Ix;

2S (tB) +3 02 (1) 2 SO3 (1) + 790 xJIx.

9. Beruncnute cTannapTHoe u3MeHeHue sHeprun [ m60ca XxumMuueckoro npouecca
mpu 250C: NH3 (1) + HCI (r) — NH4CI (1B), ecnu 3nagenust AH0298 u S0298
pearupyomux BeIEeCTB CIeyOIINE:

AHO0298, xJIx/Mons S0298, [Ix/Mons K

NH3 -46,19 192,50

HCI -92,30 186,70

INH4Cl -315,39 94,56

10. ITpu noBeimiennu Temneparypsl Ha 20C CKOpOCTh peakiuu Bo3pociia B 9 pas.
UeMy paBeH TeMIepaTypHbIii KOOQQHUIIMEHT 3TOH peakluu U BO CKOJIBKO pa3
YBEJIIMUUTCSI €€ CKOPOCTh MPHU MOBBIICHUH TeMIiepaTypsbl Ha 30 u Ha 100C?

11. Haiigute koHCTaHTy ckopocTu peakiuu 2A + B — C, 3Has, uro npu
koHIIeHTparsaX A u B, coorBeTcTBeHHO paBHBIX 0,5 1 0,6 MOJIB/JI, €€ CKOPOCTh




cocrasisget 0,018 Mop/1 - MUH.

12. XuMuueckoe paBHOBECHE OMHOCTaauiHON peaknnu 2 A(T) + B(r) <> 2 C(1)
YCTaHOBHJIOCH MPH CIICAYIOMIUX KOHIICHTPAIUSIX YIaCTHUKOB PEAKIUU (MOJIB/J):
[A]=0,5;[B]=0,7; [C] =2,]1. B kaKyt0 CTOPOHY CMECTUTCSI XUMHUUYECKOE
paBHOBECHE, €CIIM B CUCTEME YMEHBIIUTH 0011iee JaBineHue B 2 pa3a? OTBeT
MOTHUBUPYWUTE Ha OCHOBAHUH pacuéTa CKOPOCTEH MPSMON U 0OpaTHON peaKIIHii.
13. lana peaxnus: KOH + HCN < KCN + H2O0.

Hanumunre cokpanieHHOe HOHHO-MOJIEKYIISIPHOE YpaBHEHHE JaHHOW PEeaKIiH.
Vcnone3ys 3HadeHust Knuce ciadbIx 37€KTPOIUTOB, ONPEAEINTE, B KAKYI0 CTOPOHY
CMEIEHO PAaBHOBECHUE PEaKIIUU (HOHOB, MOJICKYJ).

14. Cnunmu moniapHo pactBopsl: a) FeSO4 u HCIL; 6) CuCl2 u H2S; B) Na2S0O4 u
H3PO4.

'YKa)KuTe, B KAKOM citydae npou3soiiner peakuus. CocTaBbTe MOJIEKYISIPHOE U
COKpaIEHHOE HOHHO-MOJIEKYIISIPHOE YpaBHEHHE MTPOTEKAOIIEH peaKIIiHy.

15. Hansl conu: 1) Na2§; 2) FeCl3; 3)K2S04; 4) K3P0O4; 5)CuS0O4; 6)NaCl ;
7)SnSO4. Onpenenute, pacTBOPHI KaKuX coyieid umeroT pH>7.

16. 'maponu3 Kakux cojeil MpoTeKaeT B COOTBETCTBUU CO CJIETYIOLIUM
COKpaIllEHHbIM HOHHO-MOJIEKYJISIpHBIM ypaBHeHHeM: PO43-+ H20—HPO42-+OH-
o

17. Onpenenure, Kakasi U3 MPUBEACHHBIX HIKE COJIEH MOABEPraeTCs MOJTHOMY
TUIPONIN3Y M0 KaTHOHY U aHuony: 1) K2S; 2)MnS0O4; 3)Cr2S3; 4)NaCl;
5)Pb(NO3)2. Hanumute MONEKYJISIpHOE ypaBHEHUE THIPOJIU3a STOM COJIH.
BbruncnuTe KOHCTaHTy THAposn3a U cteneHb ruaponunsa conu NH4CN (t=25°C).
18. TTomoOpats k03P HUIIUEHTH METOJIOM HOHHO-3JIeKTpoHHOTO Oananca. K2Cr207
+ HCl1 CrCl13 + KCI1 + CI2 + H20

19. CocraBere cxemy u BeruncianTe I/[C Kene3H0-pTyTHOTO rajibBAHUYECKOTO
HIIEMEHTA, B KOTOPOM KOHIIeHTpanus noHoB [Fe2+] = 1,0 mons/mn, a nonos [Hg2+]
= 1-10-2 momnb/1.

20. Pe3p00BO€ KpeneXHOe U3/eNINe U3 UHCTPYMEHTAJIBHOM CTajIy Ha OCHOBE
Kelesa, CoepKaliiil KoOanbT U Me/lb, MOKPHITO HUHKOM. COCTaBbTE AMEKTPOHHOE
YpaBHEHHE aHOJHOTO M KaTOIHOTO ITPOLIECCOB KOPPO3UU U YKAKUTE, K KAKOMY THITY
(aHOIHOMY WJIM KaTOAHOMY) OTHOCUTEIBHO OCHOBHOTO METajlla OTHOCUTCS 3TO
nokpeiTue. OnpenenuTb, Kakue MPOaYKThl KOPPO3UH 00pa3yroTCsi BO BIAXKHOM
BO3yX€ IPU HaPYLICHUH 1I€JIOCTHOCTH MOKPBITHSL.

21. OnpenenuTs INIOTHOCTh PACTBOPA XJIOPHJIA HATPUS IPU IOMOILM apEOMETPA.
MeTonoM MHTEPHOSIUA HAWTH KOHIIEHTPALIMIO MTOJTyYE€HHOTO PacTBOpa.

22. Ilpu moMoru OIOPETKU OTMEPUTH 32 MIT pacTBOpa.

23. Onpenenuthb cpeay pacTBOpa MPH MOMOITH MHANKATOPOB (JJAKMYC, METHIIOBBIN
OpamXeBbIH, peHonpranenH).

24. ITokazarp u mokasarb, 4to conit NaNO2, FeCl3 moasepraroTcs TUIPOIU3Y.

25. PaccuntaTh OTHOCHTEIBHYIO OLIMOKY OTIBITA.

26. Paccunrath ckonmbko rpaMMoB NaNO3 HeoOxoaumo y1s mpurotoBieHus 100 r
pacTBOpa ¢ MaccoBoi gomueit 50%.

27. Onpenenuth Hamnuue HoHOB kene3a (I11) B pacTBope mpu momoru
KaYECTBEHHOW PEAKLIUH.

TEKYILIUH (3amumra
1ab0paTOPHBIX
pabor)

Kitaccbl HeOpraHu4eckux CoeAMHEHU I

1. CreneHb OKMCJICHHS aTOMa DJIEMEHTA B COECTMHEHMH.

2. Okcuppl: onpesenenue, Kaccudukamnms, HOMEHKIATypa, METOIbI TOTyYeHUs,
BaKHEHIITHE XMMHYSCKIE CBOMCTRBA.

3. Kucnotsl: onpenenenue, KaaccupuKaIusa, HOMEHKIATypa, TUCCOIHAIINS,
BAKHENIIINE XUMUYECKHE CBOMCTBA. METObI MOTy4YEHUS.

4. OcHOBaHMS: ONpeeIeHIe, HOMEHKIIATypa, AUCCOLMALINS, BaXKHEHIIINe
XMMHYECKUE CBOMCTBA. METOIbI MOTyYEHUS.

5. Conu: onpezaenenue, kinaccudukamnms, HOMEHKIaTypa. Jucconumanus.
Baxueiiue cBoiicTBa. MeTOAbI MOMYYeHHsI KUCIIBIX, CPETHUX (HOPMAJIBHBIX) U
OCHOBHBIX COJICIA.




KuHeTnka XMuMHYECKUX peaKUui

1. IIpocTeie U CIIOKHBIE, TOMOTEHHBIE U TETEPOrC€HHBIE XUMUYECKUE PEAKIINN.
CKopoCTh XUMHUYECKOM peakIiu: orpesieieHue U (aKTopbl, OT KOTOPBIX OHA
3aBUCHT.

2. 3akoH aeiictBua Macc. Kunetnueckoe ypaBHeHue. KoHcTanta ckopocTu
XUMUYECKOMN peakuuu. 1opa1ok 1 MOJIEKYISIPHOCTh pEaKIUu.

3. IlpaBuno Baut-T'odda u ero maremarnyeckoe BelpakeHue. TemmneparypHbIi
KOA((HUIIMEHT CKOPOCTH XUMHUYECKON PEaKIIHH.

4. DHeprus akTuBaluu. YpaBHeHUE AppeHuyca.

5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaKIMK OT MPUCYTCTBUSA B CUCTEME
KaTajau3aTropa.

XHUMUYECKOE PaBHOBECHUE

1. O6parumble 1 HEOOPATUMbIE XUMHUYECKUE PEAKILIUH.

2. Xumnueckoe paBHoBecue. KoHcTaHTa XUMHUECKOTO PaBHOBECHS.

3. ITpunnun Jle [llarense-bpayna. CmenieHne XMMHUUECKOTO paBHOBECHS.

4. BnusiHue KOHLIEHTPALMK, TEMIIEPATYphl, JaBJICHUS HA CMELIEHUE XUMUYECKOTO
paBHOBeCHs] 0OpaTUMOM peaKIuu.

5. MaremaTn4eckoe BBIPAKEHUE CBA3U MEXKITY KOHCTAHTOM XUMHUYECKOTO
paBHOBecus 1 dHeprueit [ modoea.

Peakinu noHHOTO OOMEHa

1. Onexrponutsl. CHiibHBIE U c1a0ble ANeKTPoIUThl. COCTOSIHUE CUIIBHBIX U
cl1a0BIX 2JIEKTPOIUTOB B pacTBope. KoHcTaHTa Aricconualiii.

2. NonHoe npousBeeHue Boabl. Bogopoauslii nokasarens. MIHIUKATOPBHI.

3. IlpousBeneHre paCTBOPUMOCTH. YCIIOBHUE BBIMAJECHUS OCAIKA.

4. Peakriu oOMeHa B pacTBOpax 3MeKTpoiauToB. CocTaBIeHHE HOHHO-
MOJIEKYJISIPHBIX YPABHEHU XUMUYECKUX PEAKIIHI.

5. O6parumblie peakiun oomMena. CMeleHne XUMUIECKOTO PABHOBECHS B
00paTUMBIX pEaKIUsIX OOMeHa.

[ 'maponus conent

1. 'maponus conei. [Ipuunna runponusza. CieacTBys ruIpoin3a.

2. Kakue conu nmoaBepraroTcsi TUIPOIU3Y U oYeEMY?

3. OnpeneneHue xapakrepa Cpepl B pe3ysbTare Tuaposn3a.

4. KoHcTaHTa U CTENEeHb TUAPOIN3a.

5. BnusiHue temmeparypsl 1 pa30aBiieHUs pacTBOpa Ha CTEMEeHb TUAPOJIa COMH.
Koppo3us u 3amura MeTaaioB

1. CranmapTHbIE IEKTPOAHBIE MOTEHIMABI. YpaBHeHne HepHcTa.

2. l'anbBanuveckwuii anemenT. Pacuet 3/1C ranbBaHUYECKOTO 3JIEMEHTA.

3. Koppo3us. Xumuueckas 1 J€KTPOXUMHUYECKasi KOPPO3HUsI.

4. CriocoObl 3aIIUTHI METAJIOB OT KOPPO3HH.

5. AHOJTHO€ U KaTOAHOE METAJUIMYECKOE MOKPBITHE. XapaKTEPUCTHKA,
[IPEUMYIECTBA, HEAOCTATKH.

DNEKTPOIUTUYECKOE HUKETMPOBAHUE MENIN

1. Onexrponus. TUnsl AIEKTPOJOB.

2. 3akonbl Dapajes.

3. ITocnenoBaTenbHOCTD IEKTPOAHBIX NIPOLIECCOB HA AHOAE U KaTOJIE.

4. IlepeHanpskeHe BbIACICHUS ra30B HA MeTauiax. Pacuér aneKTpoaHbIX
MOTEHIINAJIOB (C YUE€TOM MEePEHANPSIKEHUS).

5. Beixon no Toky. [IpakTrnueckoe mpuMeHEHUE AIEKTPOIN3A.

[IpuroToBiieHrEe PaCTBOPOB 3aJAHHOW KOHIEHTPALUU.

[IpoBepka KOHIIEHTPALUK IPUTOTOBIEHHOTO pacTBOpa

1. Yro Ha3bIBaeTCS paCTBOPOM, pAaCTBOPUTENIEM, PACTBOPEHHBIM BeliecTBoM? Kak u
YeM PA3IMYAOTCS MOHATHUS PACTBOPUTENS U PACTBOPEHHOTO BeniecTna?

2. UTo moHMMaroT 101 MacCOBOM J0JIEW pacCTBOPEHHOTIO BellecTBa? BriBeaure
MaTEMaTHYECKOE BBIPAXKEHUE JJI pacueTa MacChl pACTBOPEHHOIO BEIIECTBA, €CIIH
M3BECTHBI €T0 MaccoBas /107151, 00BbEM U TIIOTHOCTh PACTBOPA.

3. Uro HazpIBaeTcs KOHIIeHTpaluen pactBopa? [IpuBenure hopmysl 1iis




BBIYMCIICHUSA BCEX CHOC060B BBIPAXKCHUA KOHIICHTpAU paCTBOPOB.

4. Uto Takoe TIoTHOCTh pacTBopa? KakuM 006pa3oM MOXKHO OTIpEIeTUTh
[JIOTHOCTH pacTBopa?

5. B yeM 3akiirodaeTcsi CynHOCTh METOJIa TUTPOBAHMS ?

8. YueOHO-MeTOAMYECKOE M MH(OPMAIIMOHHOE O0ecredeHUue TUCHUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUSs
a) ocHo6Has Iumepamypa:
1. I'munka, H. JI. O6mas xumus Y4e6. nocobue s By3oB H. JI. I'munka;
ITox pen. A. U. Epmakosa. - 30-¢e u3n., ucnp. - M.: Uarerpan-IIpecc, 2006. - 727 c.
2. KoposuH, H. B. O0mas xumus Y4eb. 1151 By30B 10 TEXH.
HaIIPaBJIEHUAM U CIEHUAIBHOCTAM. - M.: Beicias mkoia, 1998. - 558 c.
3.  Axwmeros, H. C. O0mmas u Heopranuyeckast XuMusi Yue0. s XUM.-
TEXHOJI. criennanbHocTer By30B H. C. AxmeToB. - 7-€ u3n., crep. - M.: Bricmas
mkona, 2006. - 742, [1] c¢. ui.

0) OononHumMenbHaAsL IUMmepamypa:

1.  Awnromkuna, E. I Xumus. OcHOBHBIC MOHATHUS U 3aKOHBI [ TekcT] yueo.
nocobue it 1 kypca HexuM. cniermanbHocTedt E. I Anromkuna ; FOx.-Ypait. roc.
yH-T, Kad. Heopr. xumus ; FOYpI'Y. - Uensbunck: M3narensckuii Leatp OVYpIY,
2016. - 29, [2] c. WIL. BNEKTPOH. BEpPCUs

8) omeuecmeenHuvle U 3apy0ediCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. Xwumus u xu3nb / Poc. akaz. Hayk, pel. )KypH. : HayuHo-nonynspHbIii
KypHaI

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.  Xwumus. KoHTposbHO-U3MepUTENbHbIE MaTepHalibl / coct.: E.A.
I'puropwesa, E.I. Antomkuna. — Yensiounck: Uznarensckuii nentp FOYpl'Y, 2013.
—48 c.

2. Oo6mas xumusa Texct Y. 1 yue0. mocobue st 1ab. pabot 1o
HarnpaBieHuto "Apxurektypa" u ap. Hanpasiaenusm U. B. Kprokosa u np.; FOx.-
VYpaun. roc. yu-1, Kad. Heopr. xumus ; KOYpI'Y. - 2-e uzn., ucnp. u A01. -
Yensbunck: Uznarensckuit Lentp FOYpI'Y, 2014. - 85, [1] c. un.

3. Pabouas Terpaap Mo XUMHUH 11 JTAOOPATOPHBIX PaOOT: METOJUYECKHE
ykazanus / coct. E.A. I'puropseBa, E.I'. AnTomikuna. — Yensounck: M3narenbekuit
uentp FOYpl'Y, 2012. - 51 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1.  Xwumus. KoHTposbHO-U3MeEpUTENbHbIE MaTepHalibl / coct.: E.A.
I'puropresa, E.I. Antomkuna. — Yensiounck: Uznarensckuii nentp FOYpl'Y, 2013.
—48 c.

2. Oo6mas xumusa Texct Y. 1 yue0. mocobue st 1ab. pabot 1o
HarnpaBieHuto "Apxurekrtypa" u ap. Hanpasinenusm U. B. Kprokosa u nip.; FOx.-
VYpaun. roc. yu-1, Kad. Heopr. xumus ; KOYpI'Y. - 2-e uzn., ucnp. u Ao1. -
Yensbunck: Uznarensckuit Lenatp FOYpI'Y, 2014. - 85, [1] c. un.




3.

PaGouas TeTpaab Mo XUMUU AJi Ja00PATOPHBIX padOT: METOAMYECKUE
ykazanus / coct. E.A. I'puropseBa, E.I. AnTomkuna. — Yensounck: M3narenbekuit
uentp FOYpl'Y, 2012. — 51 c.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onucanue
JUTEpPaTypbl | AIEKTPOHHOMN
dbopme
ONEeKTpPOHHO-
1 OcHoBHast Sﬁf:;?;em{ag [Ipecc, .A. OcHOBBI 001IeH XUMUH. [ DIEKTPOHHBIN pecypc| — DeKkTpoH
muTeparypa 496 c. https://e.lanbook.com/book/4035
M3aTeNbCTBA
Jlanb
OnexTpoHHbIN (Xumus. OCHOBHbBIE IOHATHUS U 3aKOHBI [ TekcT] : yueb. mocobue ans 1 Kypc:
JlomonauTeapHasn
2 TeDATYDA KaTaJjor [. AnTomkuHa, E. A. I'puropeesa ; FOx.-Ypain. roc. yH-1, Kad. Heopr. xumi
patyp IOYpl'Y https://lib.susu.ru/ftd?base=SUSU METHOD&key=0005593447base=SUS

9. UudopManinoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PHU OCYIIeCTBICHUN
0o0pa3oBaTe/ILHOIO Npolecca

[TepeyeHb UCMOIB3yEMOrO MPOrPAMMHOTO 00ECTICUCHHUS:

1. Microsoft-Office(6eccpouno)

[lepedenpb UcTIONb3yEeMbIX HHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe O0ecnedyeHue TUCIMIIMHBI

No OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bun 3anstuit ay£[ MPEIyCTaHOBJIECHHOE TIPOrPaMMHOE 00€CIIEUCHHE, UCTIOIB3yEeMOE JIJIst
Pa3IMYHBIX BUJIOB 3aHITHI
JaGopartopubie 412 CneuminmnpOBaHHHe naboparopuu A8 IPOBEACHIS 1ab0paTOPHBIX
ARSI (1) 3aHATUN IO XUMHUHU, HAOOPBI XUMHUUYECKON TTOCY/IbI, TPUOOPOB U PEAKTHBOB.
Criennaan3upoBaHHbIE CTEHIbI, TAOIHIIBI.
[Ipaktnueckue (419 |Cnenmanu3upoBaHHBIC CTEHIBI, TAOIHIIBI, CXEMBI IO TeMaM: «CTpoeHue
3aHsTHS U ceMuHapsl |(1)  |aromay, «Dnexkrpoxumusi», «PactBopsey. JlabopaTtopHOoe 0b6opynoBaHue
SK3aMCH 412 |Cnenuanu3upoBaHHbIE CTEHBI, TAOIHIIBI, CXeMbI TI0 TeMaM: «CTpoeHue
(1) |atomay, «DnekTpoxumus», «PacTBopsi»
Texmmn 428 [MynpTuMenuitHas ayInTOpHs € MPEAYCTAaHOBIEHHBIM IIPOIPaMMHBIM
(1) |oGecnieueHneM, KOMIUIEKT MIPE3ECHTAIN 110 TUCHIUTUIMHE




