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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

MpCaACTAaBICHUAMHA O CTPOCHHUH KaK aTOMOB U

MOJICKYJI, TadK U BCIICCTBA B ILICJIOM,

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 crmocoO6HOCTHIO K TPHOOPETEHHUIO ¢ OOJIBIIOHN
CTETICHBIO CAMOCTOSTEIbHOCTH HOBBIX 3HAHHU C
HCIIOJIb30BAaHUEM COBPEMEHHBIX 00pa30BaTCIIbHBIX U
UH(POPMAIIMOHHBIX TEXHOJIOTHIA

3HATH:0OCHOBBI CTPOCHUS BEIIECTBA UX
PCAKIMOHHYIO CITOCOOHOCTbD, THUITBI XUMHYECKUX
CBSI3€l1; OCHOBHBIE ITOHITHS, 3aKOHBI XMMHH B
o0beMe, He0OX0TMMOM TSI MPOodheCCUOHATBHON
eI TEILHOCTH.

YMETh:OTpeieNIATh PEAKIIMOHHYIO CTIOCOOHOCTh
BEIIIECTB M TEPMOJIMHAMHUYECKYIO BO3MOXKHOCTD
MpPOTEKaHUs Ipolecca, UCTOIb30BaTh B
MPAKTUYECKOM IESITEIBHOCTH (PyHIaMEHTaIbHbIE
IIOHATHA, 3aKOHbI 1 MOACIN COBpCMeHHOfI XHUMHH, a
TaKKe MPUMEHSTh €CTECTBEHHO-HAYYHBIC METO/IbI
TeopeTI/I‘-ICCKI/IX 148 BKCHepI/IMeHTaHBHLIX
HCCJIEJOBAHUH.

Biranerb:HaBbIKaMU 0€3011aCHOM pabOTHI C
XUMUYECKUMH CUCTEMaMH, UCIIOJIb30BAHUS
npuOOpPOB ¥ 000PYIOBaHUS JIIsl IPOBEICHUS
KCIIEPUMEHTOB.

OK-7 crtocoOHOCTBIO K CaMOOPTaHU3AIIuN U
camo00pa30BaHUIO

3HAaTh:COMEpKaHUE MPOIIECCOB CAMOOPTaHU3AIUH U
caM000pa3oBaHMs, UCXOS U3 LieTeh

COBEPUICHCTBOBaHUS MPOoheccuOHAIbHON




ACATCIIbPHOCTU.

'YMETh:- UCII0JIb30BaTh HA MIPAKTUKE
npuoOpeTeHHbIe yueOHbIE YMEHUS, B TOM UHCIIe
OIpeeIEHHbIE TPUEMBI YMCTBEHHOIO TPY/a. -
CaMOCTOSTEJIBHO CTPOUTH MIPOLIECC OBJIAJCHUS
uH(pOpMaIuei, 0oToOpaHHON U CTPYKTYPHUPOBAHHON
TSI BBITIOJTHEHUSI TPOQeCCUOHATIbHON
IESATENIHOCTH. - IUIAHUPOBATH 1IENN U
yCTaHaBIIMBaTh PUOPUTETHI IPU BHIOOPE CIIOCOOOB
MPUHATHS PELLIEHUN C YYETOM YCIIOBUM, CPEACTB U
JTMYHOCTHBIX BO3MOXKHOCTEH. - paboTarh
CaMOCTOSITEJILHO.

BraneTh:HaBbIKAMH CUCTEMATH3AINH U
CaMOCTOSITEIILHOTO aHaJn3a HH(pOpMaIHH,
MPUMEHSTh METOJIbl HAYYHOTO MO3HAHUS B CBOEH
npodeccroHanbHOM IEeATeTEHOCTH.

3. Mecro aucuuninHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAILINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenpb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

Her

b.1.20 be3omnacHOCTh KHU3HEACSITEIbHOCTH,
b.1.21 MarepuanoBeneHnue,
B.1.06 Dxonorus

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:
Her

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO6mas TpyA0€eMKOCTh TUCHUILUIMHBI cocTaBiseT 4 3.e., 144 4.

Pacrnipenenenue o cemectpam
. Bcero B yacax
Brn yuenoii padotst 4acoB Homep cemectpa
1
OO6m1ast Tpy10EMKOCTb AUCHUTUINHBI 144 144
Ayoumopnvie 3aHAmMusL: 64 64
Jlextuu (JI) 32 32
[IpaxkTnyeckue 3aHATUS, CEMUHAPBI U (UJIH) APYTHE BUIBI
ayuTOpHbIX 3aHsaTHi (I13) 16 16
JlaGoparopubie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 80 80
IToaroroBka K MpoMeKyTOYHOM aTTecTalyu (3K3aMeH) 27 27
IToaroroBka k TeKyuemMy KOHTpoto. Pemenue 73 73
MHOTOBApUAHTHBIX 3aa4 110 TEMaM
IToaroroBka k JabopaTopHbIM paboTam 9 9




IToaroroBka k Tekyuemy KoHTpoito. OdopmiieHne oT4eToB 16 16
110 JTa0OpaTOPHBIM paboTam
B utoroBoro KOHTpois (3aueT, Aud.3a4eT, SK3aMeH ) - JK3aMEH

5. Coneprkanue TUCHMILIIMHBI

O0beM ayaUTOPHBIX 3aHATUHN IO
pa;;(_;na HanmenoBanue pa3nenoB AUCIUIUIMHBI BUJaM B Jacax
Bcero JI 113 JIP
1 Brenenue. OCH(BBHI)IG TIOHSITHS ¥ 3aKOHBI 6 ) ) 5
HEOPraHUuYeCKOM XUMUHU
2 |OCHOBBI CTPOEHUS BELIECTBA 10 6 4 0
3 OO6111e 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX 18 3 6 4
IPOLIECCOB
4  |PacTBOpPBI M TUCHIEPCHBIE CUCTEMBI 12 6 0 6
5 OKHMCIUTENBHO-BOCCTAHOBUTENIBHBIE U 16 2 4 4
AIIEKTPOXMUMHUYECKHUE MPOLIECCH
6 |Xumuueckas UAeHTU(UKALMS U aHAJIU3 BELIECTB 2 2 0 0
5.1. Jlekuun
Ne Ne Koz-
nexummlpasiena HaumeHoBaHue M KpaTKoe coJepKaHue JIEKIIMOHHOTO 3aHATHS BO
4acoB
1 1  (Beenenue. OCHOBHBIE MOHATHS U 3aKOHBI HEOPTaHUYECKON XUMHUH 2
) ’ Crpoenne atoma. CTpoeHHE 3IEKTPOHHBIX 000J04€K aTOMOB XUMUYECKHX )
PIIEMEHTOB
3 2 [llepuoguueckuii 3aKoH u nepuoaudeckas cucrema J[.M. Menaeneena 2
4 2 |Xumuueckas CBA3b 2
5 3 |OCHOBBI XMMHUYECKON TEPMOJANHAMUKH 2
6 3 [Queprernueckue d3PpPEeKTbl XUMHUUECKUX PEaKIUii 2
7 3 |Xumuueckasi KHHETHKA B TOMOT€HHBIX U T€TEPOTeHHBIX CUCTEMAaxX 2
8 3 | XUMHYECKOE PABHOBECHE B TOMOT€HHBIX M T€TEPOr€HHBIX CUCTEMAX 2
9 4 |OCHOBHBIE XapaKTEPUCTUKHA PACTBOPOB U JUCIEPCHBIX CUCTEM 2
10 4  [Peakmuu oOMEHa B pacTBOPaX IEKTPOIUTOB 2
11 4  [lmaponus conei 2
12 5 |OKucCAUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 2
13 5  |OnexTpoxuMudeckue npoueccol. I'aqbBaHUUECKUE IIEMEHTHI 2
14 5  |Koppo3us u 3aniura METaJUIOB U CIUIABOB 2
15 5  [Duekrponus 2
16 6  (Xumumueckas uneHtudukaims. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN aHAIHN3 2
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI
Ne Ne Kox-
sansTnslpasenal HaunmeHnoBaHue win KpaTkoe CoAep:KaHue MPAKTUUECKOTO 3aHIATHS, CEMUHApa BO
4acoB
1 1 [Knaccudukanms 1 HOMEHKIIATypa HEOPraHUYECKUX COCTMHEHUH 2
) ) Crpoenue atoma. CTpOCHHE IEKTPOHHBIX 000T0YEK aTOMOB XHMHYECKHIX )
HJIEMEHTOB
3 2 |[lepuogmyeckuii 3akoH 1 nepuonndeckas cucrema /.M. Menpaeneena. 2




KonTponbHas pabora Ne 1

OCHOBBI XUMHUYECKOI TCPMOJAVHAMUKH. TCpMOXI/IMI/IH

OHeprerudeckue 3pHeKThl XUMUUYECKUX peakuil

XuMudeckass KHHETHKA B PaBHOBCCHUEC B TOMOT'CHHBIX U I'CTCPOTCHHBLIX CUCTCMAX.

KontposnbHas pabora Ne 2

OKHCIUTENHEHO-BOCCTAHOBUTENbHBIE peakiuu. KonTponbHaas padorta Ne 3
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["anbBaHUYECKHE DJIEMEHTHI. KOppOSI/IH 1 3auTa MCTaJlJIOB. KOHTpOJ'ILHa}I

paborta Ne 4
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5.3. JIaboparopHbie padoThI

No

SaAHATU]

Ne
paseal

HaumenoBanue min kpaTkoe cofepkaHue 1abopaTropHOil paboThI

Koi-
BO
4acoB

1

1

[TonydyeHue u CBOKMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COETUHEHUN

KuneTrka XUMHUYECKHIX pCaKLII/Iﬁ

[98)

XHUMUYECKOE paBHOBECHE O6paTI/IMBIX peaKHHﬁ. Bnusuue KOHIICHTpAallU Ha
CMCHICHUC XUMHNYCCKOT'O PAaBHOBCCHA

[IpuroroBieHre pacTBoOpa XJIOpUAa HATPHUS 3aJaHHON MacCOBOM J10J1€H B
MPOLIEHTaX

Peakiri oOMeHa B pacTBOpax 3EKTPOJIUTOB

['naponus coneit

Koppo3sust meraminoB. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HHU

X [I | |n|

“hninlh|lh| &~

3JI€KTpOJII/ITI/I‘ICCKOC HUKCJIIMPOBAHUC MCIU. OHpCI[CHGHI/IC BbIXO/la I10 TOKY
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5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonaenune CPC

Bux pabGoTh! 1 copeprkaHue 3a1aHus

Cnucok nurepatypsl (C yKa3aHHUEM
pasnenos, riiaB, CTPAHUII)

Kom-Bo yacos

[ToaroToBka K TEKyIIEMY KOHTPOJIIO
(pelieHrie MHOTOBapUAHTHBIX 3a7a4 110

TEMaM )

Xumusi. KOHTpOJIBHO-U3MEpUTENIBHBIE
Matepuainbl / cocT.: E.A. I'puropsesa, E.T.
ArTomkuHa. — Yenabunack: M3marennckui
uentp FOVYpl'Y, 2013. — 48 c., )KuBoToBckasi,
[ I1. Di1eMeHTBI XMMHUYECKOM
TEPMOJIMHAMHKH B Kypce OOIIel XUMUH
Tekct yue6. mocobwue I. I1. XKuotosckasi, JI.
A. Cunopenkosa, O. H. I'py6a ; FOx.-Ypan.
roc. yH-T, Kag. O6m1. xumus ; FOYpI'Y. -
Uensiounck: UznarenscTro FOYpI'Y, 2007. -
46 c. anexkTpoH. Bepcusi, , Koposun, H. B.
O6mras xumust Y4ueO. 11 By30B 10 TEXH.
HaIpaBJICHUSM U CIEIUATBLHOCTIM. - M.:
Brrcmas mkomna, 1998. - 558 c.
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[ToaroroBka K J1abopaTopHBIM paboTaM nentp FOVYpI'Y, 2012. — 51 c., O6mmas xumust

Pabodast TeTpasb 0 XUMUU TSI
mabopaTOpHBIX PadOT: METOUIECKUE
ykazanus / cocT. E.A. I'puropsena, E.T.
AHTomkuHa. — Yenabunck: M3naTennckui

Tekct Y. 1 yueb. mocobue amns nad. pabot mo
HarnpaBJIeHUIO "ApxuTekTypa" u ap.
HarpasieHusMm W. B. Kprokosa u ap.; FOx.-
Ypain. roc. yH-T, Kad. Heopr. xumus ;




OYpI'Y. - 2-e u3z., ucrp. u gom. -
Uenssounck: Mznarensckuii Hentp FOYpI'Y,
2014. - 85, [1] c. um.

[TonroToBKa K TEKyIeMy KOHTPOITIO
(oopmIieHNE OTYETOB 110 JTA0OPATOPHBIM

paboTam)

PaGouas TeTpaap Mo XUMUU AJIs
mabopaTOpHBIX PabOT: METOINYECKUE
ykazanus / coct. E.A. I'puropneBa, E.I.
Awutomkuaa. — Yensounck: M3garensckuii
eHtp FOYpl'Y, 2012. — 51 c., O6mmas xumus
Texct Y. 1 yue6. mocobue nist 1abd. padboT 1o
HanpaBJIeHUIO "ApXHUTEKTypa" U Jp.
HanpasieHusiM M. B. Kprokosa u 1p.; FOx.-
Vpai. roc. yu-T, Kad. Heopr. xumus ;
IOVYpI'Y. - 2-e u3n., ucnp. u Jo1. -
Uensounck: Mznarensckuit Lentp FOYpI'Y,
2014. - 85, [1] c. ni., KoHCITeKT JIeKImit

16

[TonroToBKa K MPOMEXYTOUHOMY KOHTPOJIIO

(3K3aMeH)

[lepcoHaIbHBIN KOHCTIEKT JIeKIMi, [ TnHKa,
H. JI. O0mas xumust Y4e6. mocooue s
By30B H. JI. I'lmunka; Ilox pen. A. .
EpmakoBa. - 30-e u3n., ucrp. - M.:
Wurerpan-Ilpecc, 2006. - 727 c., AXMETOB,
H. C. O6mas 1 HeopraHuueckas XuMus
Vuel. 11 XUM.-TEXHOJI. CIEUAIbHOCTEN
By30B H. C. AxmeToB. - 7-€ u3z., crep. - M.:

Briciras mkomna, 2006. - 742, [1] c. un.
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6. I/IHHOBaIII/IOHHLIe Oﬁpa3OBaTeJIbHLIe TEXHOJOI'UMA, UCITOJIB3YEMbBIC B y‘l€6HOM

npoiecce
NuHOBannoHHbIE Kon-Bo
(hopmbl yueOHBIX Bun paGorer Kparkoe onucanue ayn
PMBI YHED (J1, 13, JIP) p Y.
3aHATUN 4acoB
OTtpaboTKa U yTydIllIeHnEe HABBIKOB PEIICHUS
[IpakTueckue
MPaKTUYECKUX 3aJa4. TpeHUHT U POBOASTCS BO
TpeHuHr 3aHATUA U 10
Bpems 1, 2, 4, 6, 7 1 §-10 NpaKTUUECKOTO
CEMUHApbI
3aHATHUS.
Ha maGopaTtopubix padotax (Ne 1,2, 3,4, 5,6, 7,
Pabora B MajbIx JlaGoparopHbie Patop p (
8) cTyneHTHl paboTaroT Mo 2..4 YenoBeka B 16
rpymmax 3aHATUS

MOArpyIIIe

Co0cTBeHHbIE HHHOBAIIMOHHbBIE CITOCOOBI H METOIbI, HCIOJIb3yeMble B
00pa3oBaTeJIbLHOM Tpolecce

HuHOoBanoHHbIE POPMBI 00yUCHHS

pasaciiax

KpaTxoe OMHUCAaHHUEC U MIPUMEPLI UCITOJIBL30BaHUA B TCMAX U

3ansaTus B HopMe caMOCTOSTEIbHON
NIESTEIBHOCTH C UCIIOJIb30BAHUEM
TUCTAHIIMOHHBIX TEXHOJOTUI

Pabora B yue6HOM noprase "DnexTponssiii OYpI'Y 2.0"

Hcnonp3oBanue mpoOIeMHO-
OPHUCHTHPOBAHHOTO MCXKIUCIUITIIMHAPHOT'O
MOIX0/1a K U3YYCHHIO HAyK

[IpakTtnueckue 3anarus Ne 3, 5, 6.

Pemenue 3a1a4 MeXAMCHUIUIMHAPHOTO XapakTepa ¢
MCIIONb30BAaHUEM 3HAHUIM MaTeMaTUKH, (DU3HKU.

Hcnonp30BaHue pe3ysabTaTOB HAYYHBIX HUCCIIEIOBAHNM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax TaHHOW TUCLUIUIMHBL: HET




7. ®onj oneHouHbIX cpeacTB (POC) niis npoBeIeHUs TEKYLIEro KOHTPOJIS
ycreBaeMoOCTH, IPOMEKYTOUYHOI aTTecTaAlMu [0 UTOraM OCBOEHUsI JUCIUNIMHBI

7.1. Ilacopt ¢oHIa OLIEHOYHBIX CPEACTB

HaunmenoBanue
paszaennos
JACIATUIVHEBI

KonTtponupyemas komnerenuus 3Y Hol

Bun konTposs
(BKJIIOUAsi TEKYIIUH)

NoNe 3amanuit

Bce pasnenst

OK-7 crnocoOHOCTBIO K CaMOOpPTaHU3AIII TORYIUH KP Nel 1-10, KP Ne
U CAMOOBDAZOBAHMIO (KOHTpOJIbHAS 21-6, KP Ne 3 1-9,
P pabora) KP Ne 4 1-5

OIIK-1 crtocoOHOCTHIO K PUOOPETESHHUIO C
OOJIBIION CTENIEHBbI0 CAMOCTOSITEIBHOCTH

TeKyIIUH (3ammra

Bce paznenst HOBBIX 3HAHHH C UCTIOJIB30BAHUEM 1ab0paTOPHBIX 1-5, mo Temam
COBPEMEHHBIX 00pa30BaTEIbHBIX U pabor)
MHGOPMAITMOHHBIX TEXHOJIOTUN
Teopetnueckue
Bce pasieds OK-7 ciocoOHOCTBIO K CAMOOPTaHU3ALUH | TIPOMEKYTOUHBIN BONpocCHI 1-14,
p 1 caMo00Opa30BaHUIO (9K3aMeEH) MIPaKTUYECKUE
3aganus 1-21
OIIK-1 crmocoOHOCTBIO K TPHOOPETEHUIO C
N Teopernueckue
OO0JIBIION CTENEHBI0 CAMOCTOSATEIBHOCTH .

N MPOMEKYTOUYHBIN BOIpOCHI 1-14,

Bce paznenst HOBBIX 3HAHUH C UCIMOJIB30BAHUEM
(3K3aMeH) MIPaKTUYECKUE

COBpPEMEHHBIX 00Pa30BaTEIbHBIX U

MH(OPMAITMOHHBIX TEXHOJIOTHI

saganusa 1-21

7.2. Buabl KOHTPOJISL, IPOLEAYPHI POBEIeHUN, KPUTEPUH OLIEHMBAHUS

Bun koHTpOIIS

[Ipouenypsl mpoBeACHHS U OLICHUBAHUS

Kputepuu oneHnBanus

[Ipu orleHUBaHUY PE3YABTATOB MEPOTIPHATHS
UCTIONIb3yeTCs OAJUIbHO-PEUTHHTOBAs CUCTEMA OLICHUBAHUS
pE3yabTaToOB yueOHOH NeATeIbHOCTH 00yYaroIiXCs
(yrBeprkeHa npukasoM pekropa ot 24.05.2019 . Ne 179).
Konrponbhas pabota mpoBOANUTCS B TUCEMEHHOM BHJIE BO

OT1auyHO: 5, peUTUHT
oOyuaromierocs 3a
Meponpusatue 85—100%.

Xopouio: 4, peUTHHT
oOyuaromierocs 3a
Meponpusatue 75—-84%.

TEeKYIUN N o
BpEMS IPAKTUYECKUX 3aHATHUI, Ha BBINOJIHEHNUE OJJHOU
(KOHTpOJIbHAS
a6ora) paboThI cTyzieHTam oTBonutTcs 45 munHyT. [IpoBepka  |YmoBneTBOpUTEIBHO: 3,

p nucbMeHHOU padoThl. KonTponbHas padora coctout u3 10 [pediTuHr oOyyaromerocs 34|
3a/1a4. 3a K&Ky BEpHO PEHIEHHYIO 3a/1ady CTyAeHT [meporpusitue 60—74%.
nonydaet 1 6amn. 3a pemieHue, B KOTOPOM JIOMyIIeHA

ommOka 6aymisl He HauucisroTcs (0 6amioB). Bec
meponpustus = 0,6, MakcumanbHbIi 6amt = 10. HeynoBiieTBOpUTENBHO:
pEUTHHT 00yy4aromierocs 3a
meponpusatue 0—-59%.
IIpu oueHMBaHUU PE3YyIBTATOB MEPOIIPUATHUS OtnnynHo: PelTHHT
UCIOJIb3YyeTCs 0aNIbHO-PEHTUHIOBAs CUCTEMA OLIEHUBaHUI|00yYaroIerocs mno
PE3yIABTaTOB YUEOHOM NesTEIbHOCTH oOyqaromuxcst  [mucruruiae 85—-100%.
. | (yTBepxaeHa nmpuka3zoM pexropa ot 24.05.2019 r. Ne 179).
MIPOMEKY TOUHBIN . .
(oK3aMeH) Ha skx3aMeHe npouCXOANT OIICHUBAHKUE YUeOHOU Xopowo: PelTunr

AESITeIbHOCTH 00yYaroIUXCs 0 AUCLUIIIMHE HA OCHOBE
IIOJIYYEHHBIX OLICHOK 32 KOHTPOJIbHO-PEUTUHIOBbIE
MEPOIPUATHS TEKyIIEr0 KOHTPOJsl. CTyIeHT MOXKET

YIYYIIATb CBOM PEUTHUHI, IPOMS KOHTPOJIBHOE

00ydaromerocs mo
nmucruminie 75-84%.

YIOBJIETBOPUTENBHO:




MEpPONPUATHE TPOMEKYTOUHOH aTTeCTallnU, KOTOPOE HE
apisieTcsl o0s3aTenbHbIM. KoHTponibHOE MeponpusiTiue
MIPOMEKYTOYHOM aTTeCTallly MPOBOIUTCS BO BpEMs
HK3aMeHa B MUCbMEHHOM Buje, 1o Omieram. Ha
BBINOJIHEHHE PAOOTHI OTBOAUTCS 60 MUHYT.
DK3aMEHAIMOHHBIN OMIIeT COCTOUT U3 4 BOIpocoB (1
TEOPETUYECKUI BONPOC U 3 MPAKTUYECKUX 3aa4H). 3a
Ka)XIyI0 BEpHO PEIIEHHYIO 3a7a4y CTYIEHT Moiy4aeT 1
Oain. 3a perieHue, B KOTOPOM JIOMYIIEHA OIMUOKa OaIbl
He HauncsroTcs (0 6amioB). 3a TEOPETHUECKUA BOIIPOC 2
0asuia — CTYJICHT MTOKa3bIBAET IITyOOKOE 3HAHHE TEMBI, |
0amn — ciaboe 3HaHHE BOIPOCOB TEMBbI, OTBETHI HE
MCUEPIIBIBAIOIIME, HE apTyMEHTUPOBaHHbIE, () 0ayuIoB —
OTBET OTCYTCTBYET. Bec Meponpusatus = 1, MakcUMaIbHbIN
Oamn = 5.

PeliTuHT 00yUaromerocs
o aucrumuinae 60—74%.

HeynosneTBopuTebHO:
PeliTuHT 00yUaromerocs
o qucruiuinHe 0-59%.

TeKyIIHH (3aumra
1a00paTOPHBIX
pabor)

ITpu onieHMBaHUM PE3YIBTATOB MEPOIIPUATHS
UCIOJIB3yeTCs OaNIbHO-PEUTUHIOBAs CUCTEMA OLICHUBAHUS
Pe3yJIbTaToB yueOHOI e TeNbHOCTH 00yUaroMXCs
(yTBeprkieHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
CTyneHT JOoJKeH MPeJOCTaBUTh OTUET, 0(OPMIICHHBIH B
COOTBETCTBUU ¢ TpeboBaHusMu: 1. Yuactue B
n1a00paToOpHOM IpaKkTUKyMe. 1 6aju1 — SKCIIEpUMEHT
MIPOBEIEH 10 METOUKE JTAOOPATOPHBIX PabOT C yueToM
TEXHUKU 0€30IaCHOCTH U MpaBUJI pabOThI C MaTepUalaMu
u obopynoBanueM. 0 6annoB — pabora He
BBINOJIHSIACH/BBIMOJIHAIACH YACTUYHO WIH B X07ie pabOThI
OBLITH HapyIICHBI TTpaBUiia pabOTHI ¢ MaTEPHATIAMH H
000py10BaHUEM, TEXHUKH 0€30MaCHOCTH, YTO MPUBEIIO K
HEHCIPABHOCTHU U BBIXO/Y U3 CTPOsi 000pyIOBaHMUS,
3arpsI3HEHUIO PEAKTUBOB WM NOPYH MaTepuaios. 2. Cpok
caayu oTuéra. 1 6ayn — oTYET claH Ha 3aHITHHU I10
pacriucanuio. 0 6aJIyIoB — OTYET CAAH C ONO3JaHUEM 0 2
Hezenb. MUHYC 1 0a OTYET ciaH ¢ OMO3/1aHueM B 2 U
6onee Henens. 3. KauectBo opopmnenus oruéra. 3 6ania
— paboTa BHINIOJIHEHA B MOJIHOM 00beMe (3ar0THEHbI BCe
HEOOXOIMMBIE pa3/ielibl) pacueTHO-Tpaduueckas 4acTh
BBITNIOJTHEHA 0e3 OIIMOOK, BEIBOJ] COCTABJIEH C YUETOM
aHaJIM3a pe3yabTaToB dKCIIEpUMeEHTa. JlomyckaeTcs
Hajuuue 1-2 He3HaYUTENbHBIX OIINOOK, KOTOPbIE CTYACHT
MOXET CaMOCTOSTENILHO YCTPaHUTh. 2 Oasia — paboTa
MOJTHOCTHIO O(hOpMIIEHA, HO UMEIOTCSI HECYIIIECTBEHHbBIE
OLIMOKH B pacueTHON/Tpaduueckoil/onucareIbHON 4acTsaxX
paboThI WK B BBIBOJAX. B 11€710M, OTBETHI ABISAIOTCS
BepHbIMU B 80% ciyuaeB. 1 Gann — paboTa opopmiieHa
YaCTUYHO, 1100 BBIMIOJIHEH HE CBOM BapuaHT 3afaHus. B
paboTte npuBeEeHBI OTBETHI Ha MOCTABICHHBIE BOIIPOCHI U
muib B 60 % ciyyaeB OTBETHI SBJISIOTCS BEPHBIMU.
PacueTHo-rpaduueckas 4yacTb pabOThI BBITIOIHEHA C
rpyObIMH OIIMOKaMHU, AOMYIIEHbI OIIMOKH B YPaBHEHUAX
XMMUYECKUX PEaKIMi, BHIBOABI HE/YACTUYHO OTPAXKAIOT
dakT noctrmxeHus e padotsl. Bec meponpustus = 0,4,
MaKCHMAaJbHbIN 6ayt = 5.

3aureHo: PedTuHT
oOyuaromierocs 3a
MEpOTIPUATHE OOJIBIIIE UITH
paseH 60 %.

He 3auteno: PeituHr
oOydaromerocs 3a
meponpusitue MmeHee 60 %.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bup xonTpons

| Tunossie KOHTPOJIbHBIC 3aJIaHUA




TEKYILUN
(KOHTpOJIbHAS
pabota)

KontponpHas padora Ne 1

1. Hanucatp ypaBHEHMS CTYNEHUYATOM JUCCOIMALMU THAPOKCHAa Kaiblus. Ha3Bare
BCE MOJyUYE€HHbIE KATHOHBI.

2. Hanucatp ypaBHEHMs CTyIIEHYaTON IMCCOLMALIMN CEPHOM KuciaoTel. Hazpare Bce
[OJTy4YE€HHbIE AaHUOHBI.

3. Hanucarp ypaBHEHMs peakIMi MOITy4YEeHHUS BCEX BOSMOXKHBIX COJEH, mpu
B3aMMOJICHCTBUU MPEJIOKEHHBIX BEIIeCTB . Ha3Barh BCe MONTyYEHHBIE COJIU.

4. IlpeanoxuTs ypaBHEHHs AUCCOLMAIIMH MTOTYYSHHBIX COJIeH B 3a/1aHUH 3.

5. IlepeBecTy OCHOBHBIE U KUCIIbIE CONM (M3 3a/laHus 3) B CpEIHHE.

6. Harmucarp snekTpoHHbIE (POPMYITBI ISl aTOMOB 3JIEMEHTOB € TOPSIIKOBBIMU
HoMepamu: 4, 43. PacnipeienuTh BaJICHTHBIE IEKTPOHBI IO aTOMHBIM OpOUTAISIM
(MarHUTHO-KBAaHTOBBIM siueiikaM). OnpeenuTh KOBAJICHTHOCTh aTOMOB B
HOpPMaJIbHOM COCTOSIHUU.

7. cxons 3 TOJI0KEHHS JIEMEHTOB B IEPUOJNYECKON CUCTEME, TI0KA3aTh, KaKk
[MOCTPOEH BHEIIHUN dHEpreTUYeCcKUi ypoBeHb aroMa Cr (YUECTh «IIPOCKOK»
hIIEKTpOHA). PactipeiennTh BaleHTHBIE AJIEKTPOHBI IO aTOMHBIM OPOUTAIISIM.

8. OnpenenuTs U yKa3aTh B KaKOM IIEPHOJE, TPYIIE U NOATpYyIe (CeMeicTBo,
MOPSIKOBBIN HOMEp, Ha3BaHUE JIEMEHTA) HAXOAUTCS 3JIEMEHT, €CIIU JIEKTPOHHAs
(dbopmMyIia ero aToMa BKJIFOUAET CIAEAYIONIYI0 KoHpurypamuio: 3s2 3p4 .

9. Kak u3 aroma Li noixyuuts Lil+ non? Hamucare ypaBHEHHE COOTBETCTBYIOIIETO
nmpoiiecca. CocTaBUTh dIIEKTPOHHBIE POPMYIIBI aToMa U MoHa. (D £ ? — D=n).
Onpenennuts MakKCUMaJIbHYIO KOBAJIGHTHOCTD aTOMa.

10. Vicxoast U3 MoJIOKEHUs SJIEMEHTOB B IEPUOINYECKON CUCTEME, YKa3aTh, KaKOU
13 [IPUBEIECHHBIX HIKE DJIEMEHTOB:

a) UIMeeT HauMeHbIy1o 3Hepruto cpojctsa: F, Cl, Br, [; 6) saBisercs cuibHBIM
BoccTaHoBuTenem: Ni, Pd, Pt

KontpomnpHas pabora Ne 2

1. Paccuuraiite AG® cienyroiiei XuMUYECKON peaKuu:

Al2 O3(tB.) + 3503 = Al2 (SO4)3 (TB.)

pu temneparype 1727 °C, ecnin AHp-unn paBHo —753 x/Ix, a u AS°p-uuu paBHO
—600 JIx/K. byner nu peakuus npu JaHHOU TeMIepaType NpoTeKaTh
CaMOIIPOU3BOJIBLHO?

2. Boruncnute TennoBoi 3pGeKkT XMMUYECKON peaklnu:

S (tB) + 02 (r)=S02 (1) + Q,

€CJT U3BECTHBI TETUTOBBIE Y(PPEKTHI CIETYIONNX PEAKIUM:

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

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

3. Beruncnute ctanapTHoe u3MeHeHue sHeprum [ m60ca Xxumuyeckoro npouecca
pu 250C: NH3 (r) + HCI (r) — NH4CI (1B), ecnu 3nauenuss AHo298 u S0298
pEarupyomux BEIECTB CIEYIOIINE:

AH0298, xJ>x/monb S0298, JIx/mMons-K

INH3 -46,19 192,50

HC1-92,30 186,70

INH4Cl -315,39 94,56

4. I1pu noBeiieHnu Temneparypsl Ha 20C CKOpOCTh peakiuu Bo3pocia B 9 pas.
UeMy paBeH TemrepaTypHbIi KOOQQHUIUEHT 3TON peakluu U BO CKOJIBKO pa3
YBEJIMUUTCS €€ CKOPOCTh IIPU MOBBIIEHUH TeMiieparypbl Ha 30 u Ha 100C?

5. Haiinure koHCTaHTy ckopocTH peakuuu 2A + B — C, 3Has, uyTo nipu
KkoHIIeHTparusax A u B, coorBeTcTBeHHO paBHbIX 0,5 1 0,6 MOIIB/11, €€ CKOPOCTh
cocrannset 0,018 Monb/1 - MUH.

6. Xumuueckoe paBHOBecHe ofHOCTaAuiHOM peakuuu 2 A(r) + B(r) <> 2 C(1)
YCTaHOBWJIOCH ITPH CIIEAYIOLINX KOHIIEHTPALUAX YYaCTHUKOB peakuu (MOJIb/J):
[A]=10,5;[B]=0,7; [C] =2,1. B kakyt0 CTOPOHY CMECTHUTCSI XHMHUYECKOE
paBHOBECHUE, €CIIM B CUCTEME YMEHBIIUTH 0011iee faBieHue B 2 pa3a? OTBeT
MOTHUBHPYWTE HA OCHOBAaHUH pacuéra CKOPOCTEH MpsIMON U 0OpaTHOM peakuuil.
KonTposnbHas padora Ne 3




1. Hanmmmmre ypaBHEHUS CTYNIEHYATON JUCCOIUAIINY THAPOKApOOHATA KaJIBITHS
Ca(HCO3)2.

2. [Tupodocdopnas 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 nupodocdar
Hatpusa Na4P207?

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

Hanumunre cokpanieHHOe HOHHO-MOJIEKYIISIPHOE YpaBHEHHE JaHHOW PEeaKIiH.
Wcnonb3ys 3HaueHus Kauce cnabbix €KTPOIUTOB, ONPEIESIUTE, B KAKYI0 CTOPOHY
CMEIIEHO PAaBHOBECHUE PEeaKIIUU (HOHOB, MOJICKYJ).

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

'YkakuTe, B KAKOM ciiydae rmpou3oiiiet peakiusi. CocTaBbTe MOJEKYISIPHOE U
COKpaIIEHHOE HOHHO-MOJIEKYISIPHOE YpaBHEHHE MTPOTEKAOIIEH peaKIIiH.

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. BOIPOC 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. Hanumute MOIEKYJISIpHOE ypaBHEHUE THIPOJIU3a STOM COJIH.

9. BerunciauTe KOHCTaHTy TUApPOIN3a U cTeneHb ruaponusa conu NH4CN (t=25°C).
KontponsHas padora Ne 4

1. Yka3aTh, Kakoe BEIIECTBO SIBISETCS OKUCIUTENIEM, KAKOE — BOCCTAHOBUTEIIEM,
KaKO€ BEIIeCTBO OKHCIISAETCS, KAKO€ — BOCCTAHABIUBAETCSI.

2. CoCTaBUTh ypaBHEHHUS MOIYPEAKIIHI MPOIIECCOB OKUCIEHUS U BOCCTAHOBIICHUSI.
3. [Tomo6path k03hHUIHMEHTHI METOIOM HOHHO-3JIEKTpOoHHOTO Oananca. K2Cr207
+ HC1 = CrC13 + KC1 + CI2 + H20

4. CocraBbre cxemy U Bbrauciaute IJ1C xeae3HOo-pTyTHOTO TaIbBAHUYECKOTO
HIIEMEHTA, B KOTOPOM KOHIIeHTpanus noHoB [Fe2+] = 1,0 mons/n, a nono [Hg2+]
= 1-10-2 monb/1.

5. Pe3p00BO€ KpemnexHOoe N3eNNe U3 HHCTPYMEHTAIBHOM CTalIM Ha OCHOBE JKEJI€3a,
cofiepaluii Ko0aIbT U MeJlb, TOKPHITO IIUHKOM. COCTaBbTE NIEKTPOHHOE
ypaBHEHHE aHOJIHOTO M KaTOAHOTO MPOILIECCOB KOPPO3UU U YKAXKHUTE, K KAKOMY TUITY
(aHOIHOMY WJIM KaTOAHOMY) OTHOCUTEIBHO OCHOBHOTO METajlla OTHOCUTCS 3TO
nokpeITHE. ONpenennTh, KakKie MPOAYKTH KOPPO3UU 00Pa3yIOTCs BO BIAXKHOM
BO3yX€ MPU HapYLIECHUH 1I€TOCTHOCTH MOKPBITHSL.

MIPOMEKYTOYHBIN
(9K3aMeH)

TeopeTnyeckue BOPOCHI:

1. OcHOBHBIE 3aKOHBI U MIOHATHS XUMUHU. ATOM, MOJIEKYJIA, DIIEMEHT.
Macchl 1 pa3Mepbl aTOMOB M MOJIEKYIL.

3aKOH COXpaHEHUS MATEPHUH - 3aKOH COXPAHEHUS MACChl BELIECTBA U 3aKOH
COXpaHEHUS YHEPTUU.

OCHOBHBIE 3aKOHBI XUMHUYECKOTO B3aUMO/IEHCTBUS.
CrexnomeTpruyeckrue ypaBHEHUS.

Mob - e1MHHLA KOJIMYECTBA BELIECTBA.

3akoH ABOrajapo.

2. CriocoObl BBIpa)KeHHsI KOHLIEHTPAIIMH PACTBOPOB.

3. Crpoenue atoma. KBaHTOBO-MeXaHHUECKass MOJIETb aTOMa.
KBaHTOBBIE 4KCa U UX (U3NYECKUI CMBICI.

dopma 1 IpoCTpaHCTBEHHAsI OPUEHTALIMSI aTOMHBIX OpOuTasei.

OHeprus aekTpoHoB. Ipasuno Kieukosckoro. ITpunnun Iaymu.




MaxkcuMaabHOE KOJIMYEeCTBO AIEKTPOHOB HAa OPOUTANIH, TTIOypOBHE.
[TopsinoK 3anI0JTHEHUS UX AJIEKTPOHAMH B MHOTO3JIEKTPOHHOM aTOME.
[Tpaswio ['ynna. KoBaseHTHOCTS s-, p-, d-, f-311eMeHTOB.

4. Ilepuonnueckuii 3aK0OH.

[lepuonuueckas cucrema J[.M1.Menneneesa.

CrpykTypa nepuoinueCcKOi CUCTEMBI.

[leprognyeckuii 3aKkOH KaK OCHOBA XUMHYECKOM CUCTEMATHKH.
DIEMEHTHI U X BaXKHEUIIINE XapaKTEPUCTUKH.

5. XUMHUYECKas CBA3b U CTPOCHUE MOJIEKYJl. THUIIBI XMMUYECKOU CBSI3H.
KoBaneHTHas 1 MOHHAs CBSI3U. METO/T BaJICHTHBIX CBS3EH.

[loHsiTHE O METOIE MOJIEKYJSIPHBIX OpOUTaJIEH.

CrpoeHue u CBOKMCTBA MPOCTEUIIIUX MOJIEKYIL.

OCHOBHBIE XapaKTEPUCTUKHA XUMHUECKOM CBSI3U.

6. Tumbl B3aUMOJEHCTBUS MOJIEKYIL.

OCHOBHBIE BU/Ibl B3aUMOJICHCTBUS MOJIEKYI.

Cuiibl MEXKMOJIEKYIISIPHOTO B3aUMOJICHCTBUA.

BonoponHas cBs3b.

JloHOPHO-aKLIENTOPHOE B3aUMOJICUCTBUE MOJIEKYII.

7. DHepreTuka XMMUYECKHUX MPOLIECCOB. XUMUYECKOE PABHOBECHE.
DHepretrueckre d3QPEeKT XUMUUECKUX PEaKITUH.

BHYTpeHHssI SHEPrus U SHTAJIbIUS.

Tepmoxumusi. 3akonsl ['ecca.

OHTANBINS 00pa30BaHUsA XUMUYECKHX COEAMHEHHH.

OHTponus U €€ U3MEHEHHE MTPU XUMHYECKUX IpoLeccax.

Ouneprust [1606ca u e€ M3MeHeHne PU XUMUYECKUX PEaKIHX.
YCI10BHSI CaMONPOU3BOIBHOTO MPOTEKAHNS XUMUYECKUX PEAKIIHI.
'Yci10BUSL XMMHUYECKOTO PaBHOBECHS.

KoHcTaHTa paBHOBecHs U €€ CBSI3b C TEPMOJUHAMHUECKUMH (PYHKIHSIMU.
CwMmenienne xumuueckoro pasHoBecus. [Ipunnun Jle [llatense bpayna.
Vcronb30BaHME CIPABOYHBIX JAHHBIX JUISl pacy€Ta XapaKTepUCTUK Pa3IMYHbIX
[IPOLIECCOB.

8. Xumuueckas KuHeThka. CKOpoCTh XUMUYECKON PEAKIIUH.
BnusiHue KOHIEHTpaluy Ha CKOPOCTh PEAKIIUH.

KoHcTaHTa CKOPOCTH peakIuu.

[IpoCTBIC U CII0KHBIE PEAKIIUN.

MoneKyJIIpHOCTb U OPSAIOK PEAKIUH.

Omnpenenenne KOHCTaHThI CKOPOCTH PEAKIIUK U TIOPsAKA PEAKIIMM.
BinsiHMe TeMneparypbl Ha CKOPOCTh PEAKIIUH.

AKTHBHBIE MOJIEKYJIbl. DHEPTUS aKTUBALUH.

['eTeporeHHbie peakium.

Karanns roMOreHHbIl U T€TEpOTreHHBIN.

uddysus. AncopOmms.

9. PactBopsl. Teopust 0OpazoBaHUsi paCTBOPOB.

['mapatel 1 COJIbBATHI.

PacTBOpUMOCTB TBEPABIX BELIECTB, KUIKOCTEH, ra30B B BOJE.
BinsiHMe TemMneparypbl Ha paCTBOPUMOCTb.

3akoH ['eHpu. CBolicTBa pacTBOPOB HEAIIEKTPOIUTOB.

OcMOC 1 OCMOTHYECKOE JTaBIICHUE.

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

3akoH Payns. Kunenue u kpucraminzanus pacTBOPOB.
M3oTtornuecknii kodhGuiueHT.

PacTBOpBI 271€KTpOIUTOB. J{Mcconnanys KUCIOT, COJIEH U OCHOBAaHUM.
Cuna srekTponuToB (ciadbie U cuibHbIC). KoHCTaHTa AMCCOMAIInH.
CreneHp AUCCOLMAIMY U BIUSHHUE Ha HE€ pa3IMUHBIX (DAKTOPOB.
3akoH pa3BeaeHus OCTBaJIbA.




CocTrosiHue CUIIBHBIX AJIEKTPOIUTOB B PaCTBOPE.

[TonsiTie 006 aKTUBHOCTU HOHOB.

KoaddunmeHt akTHBHOCTH.

MoHHas cuia pacTBOPOB 3JIEKTPOJIUTOB.

DIEKTPONUTUYECKAs AUCCOLMAIs Bo/bl. IOHHOE Tpou3BeeHUE BOJIBI.

pH u pOH.

Peakiiuu B pacTBOpax AJIEKTPOIHUTOB.

YCII0BHSI CMEIIEHNS] HOHHBIX PAaBHOBECHI.

['uaponus coneit. TUNMYHBIE Cilydyan TUIPOIINA3A.

CreneHp ruponn3a U KOHCTaHTa THIPOIIN3A.

Brusiaue pa3nudHbix GakTOpoB HA THIPOIH3.

3HauEHNE TUAPOIIA3a I TEXHOJIOTUYECKHUX MPOLIECCOB.

['eTeporeHHOE paBHOBECHE B CUCTEME PacTBOp - ocadok. [Ipoussenenue
PACTBOPUMOCTH. YCIIOBHS 00pa30BaHuUs U paCTBOPEHUS OCaIKa.

10. DneKTpoXUMUYECKUE TPOLIECCHI.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI: CTENIEHb OKUCIICHUS, €€
OIIPEJEIICHUE, COCTABIICHUE YPAaBHEHUN PEaKIUil.

Knaccudukanus 3eKTpoXUMHUECKUX IpoIeccoB. TepMoInHaMuKa 3JEKTPOAHBIX
[IPOLIECCOB.

[TonsiTrie 00 AMEKTPOIHBIX MOTEHIMAIAX.

11. TansBannveckue snemenThl. JJC u e€ nu3mepeHue.

CrangapTHbIM BOJOPOJHBIN AJIEKTPOJ U BOJOPOAHAS IIKAJIA MOTCHIIUAJIOB.
YpaBHenue HepHera.

[ToTeHManbl METAIIINYECKHUX, TA30BbIX HOKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
PIIEKTPOIOB.

DNEeKTpOXUMHYECKasi 1 KOHLIIEHTPALMOHHAs MOJIIpU3ALIHSL.

12. Dnexrponus.

[TocnenoBaTeabHOCTh IEKTPOAHBIX MPOLECCOB. BBIX0OA MO TOKY.

DIEKTPOJIU3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM.

[IpakTHuecKoe MPUMEHEHUE IEKTPOIU3A.

13. Koppo3susi.

OCHOBHBIE BUJIbI KOPPO3HH. XUMHUUYECKAsi KOPPO3HUS.

DneKTpoxuMuueckas koppo3us. [louseHHass koppo3usi.

14. Xumuueckast uaeHTUGUKAIIHS.

KauecTBEeHHBIN U KOJTMYECTBEHHbBIN aHAJIN3.

XVWMHUYECKUN aHaIU3. AHAJIMTUYECKUI CUTHAI

[IpakTHueckue 3aJaHus:

1. Hanucarb ypaBHEHU CTYIIEHYATOM JUCCOLUAIIMY THAPOKCHAA Kanblus. Ha3Bath
BCE MMOJTYUYEHHbIE KaTHOHBI. HamucaTh ypaBHEHHsI CTYIIEHYATON JUCCOLIMAIIIN
cepHoOM kucioThl. Ha3Bare Bce nmonmyueHHble aHMOHBL. Hanmucate ypaBHeHUS
PEAKLHI MOJYyYEHUSI BCEX BO3MOXKHBIX COJIEH, ITPU B3aUMOAEHCTBUU
[IPEJIOKEHHBIX BellecTB . Ha3BaTh Bce MOIy4YEHHBIE COJIN.

2. Hammucartb 2mekTpoHHBIE ()OPMYITBI AJISE aTOMOB JIEMEHTOB C MOPSIKOBBIMU
HoMepamu: 4, 43. PacnipeniennuTh BAJICHTHBIE DJIEKTPOHBI IO aTOMHBIM OpOUTAJISIM
(MarHMTHO-KBAHTOBBIM stueiikam). OrpeeuTh KOBaJIEHTHOCTh aTOMOB B
HOPMaJIbHOM COCTOSIHUU.

3. Ucxonas u3 noyioKeHUst 3JIEMEHTOB B IEPUOANYECKOM CUCTEME, TTOKa3aTh, KaK
MMOCTPOCH BHEITHUI YHEPreTHUECKUIA ypoBeHB aTromMa Cr (YUeCTh «IIPOCKOK»
AIIEKTpOHA). PacripeieiuTh BaJIeHTHBIE 3JIEKTPOHBI 10 aTOMHBIM OpOUTANISIM.

4. OnpenenuTh M yKa3aTh B KAKOM TIEPHUOJIE, TPYIITE U TOArpyne (CEeMENHCTBO,
MOPSIIKOBBIN HOMEP, HA3BaHHE 3JIEMEHTA) HAXOAUTCS SJIEMEHT, €CIIU SJIEKTPOHHAs
(dbopmMyIta ero aToMa BKJIFOUAET CIASAYIONIYI0 KoHpurypamuro: 3s2 3p4 .

5. Kak u3 aroma Li noxyunts Lil+ non? Hamucare ypaBHEHHE COOTBETCTBYIOIIETO
nmporecca. CocTaBUTh dJIEKTPOHHBIE POPMYIIbI aToMa U MoHa. (D £ ? — D=n).
OnpenenuTs MaKCUMAJIbHYIO KOBaJIGHTHOCTh aTOMa.

6. Mcxo/ist u3 MOJ0KEHUSI DJIEMEHTOB B MEPUOANYECKON CUCTEME, YKa3aTh, KAKOW U3




MPUBEICHHBIX HIDKE JIEMEHTOB:
a) IMeeT HauMeHbIyto 2Hepruto cposactsa: F, Cl, Br, [; 6) saBisercs cuibHBIM
BoccTaHoBuTenem: Ni, Pd, Pt

7. Paccumutaiite AG® cnemyroniel XuMU4ECKON peakivu:

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

ripu Temneparype 1727 °C, eciiu AH p-umn paBuo —753 x/[k, a u AS°p-1iun paBHO
—600 JIx/K. Bynet nu peakuus npu JaHHOH TeMIepaType IpoTeKaTh
CaMOIPOU3BOJILHO?

8. Brruncnure TemnoBoii 3¢ (heKkT XUMUIECKOH peaKIu:

S (tB) + 02 (1) =S0O2 (1) + Q,

€CJIM U3BECTHBI TETJIOBBIE A(PPEKTHI CIEAYIOMIUX PEaKIUii:

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

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

9. Beruncaute cranaapTHOE U3MEHEHHE dHEeprun [ m60ca XUMHUYECKOTOo Ipolecca
mpu 250C: NH3 () + HCI (r) — NH4CI (1B), ecnu 3nauenuss AHo298 u S0298
pearupyromurx BelecTB ClIeIyoIIHe:

AH0298, xJI>x/mMonb S0298, [Ix/mMons K

NH3 -46,19 192,50

HCI -92,30 186,70

NH4CI -315,39 94,56

10. Ilpu nossimennn Temneparypsl Ha 20C ckopoCTh peakiuy Bo3pocia B 9 pas.
Uemy paBeH TeMIiepaTypHbIi KOd()PHUITMEHT ITON PeakIMKi U BO CKOJIBKO pa3
YBEJIMUUTCS €€ CKOPOCTh IIPU MOBBIIEHUH TeMiieparypbl Ha 30 u Ha 100C?

11. Haiiiute KOHCTaHTy CKOpOCTH peakiuu 2A + B — C, 3Has, 4to nipu
KoHIIEHTparusix A u B, coorBercTBeHHO paBHbIX 0,5 u 0,6 MOJB/J, €e CKOPOCTh
coctasisgeT 0,018 Monb/1 - MUH.

12. XuMuueckoe paBHOBecHE OIHOCTaIuiHON peakuun 2 A(T) + B(r) «» 2 C(r)
YCTaHOBMJIOCH MPH CIIEAYIOIIUX KOHIIEHTPAIUSAX YUaCTHUKOB peaKIuu (MOJIb/I):
[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
MOTHBHPYWTE HA OCHOBAaHUM pacuéra CKOPOCTEH MPsIMON U 0OpaTHOM peakLuil.
13. HJana peakuusi: KOH + HCN <« KCN + H20.

Hanuimure cokpanieHHOe HOHHO-MOJIEKYIISIPHOE YPAaBHEHHE JaHHOW PEAKIUH.
Vcnionp3yst 3HaueHust Knuce cnadbix 37eKTPOIUTOB, ONPEIECINTE, B KAKyl0 CTOPOHY
CMEIIEHO PAaBHOBECHUE PEAKIIUU (MOHOB, MOJIEKY).

14. Cnumm mommapuo pactopsl: a) FeSO4 u HCL; 6) CuCI2 u H2S; B) Na2S04 u
H3PO4.

YKakuTe, B KAaKOM ciiydae npou3oiiiet peakius. CoctaBbTe MOJEKYISIPHOE U
COKpAIIIEHHOE HOHHO-MOJIEKYIISIPHOE YpaBHEHHE ITPOTEKAOLIEH pEaKIIUH.

15. Hanst comu: 1) Na2S; 2) FeCl3; 3)K2S04; 4) K3PO4; 5)CuS0O4; 6)NaCl ;
7)SnSO4. Onpenenure, pacTBOPHI Kakux cosieit umerot pH>7.

16. I'uaponus Kakux cojel MPOTEKAeT B COOTBETCTBUU CO CJIECAYIOIINM
COKpAIIEHHBIM HOHHO-MOJIEKYIISIpHBIM ypaBHeHHeM: PO43-+ H20«+-HPO42-+OH-
9

17. Onpenenute, Kakast U3 IPUBEICHHBIX HUXKE COJIEH MTOJBEPraeTCs MOTHOMY
TUAPOJIU3Y 0 KaTHOHY U aHuoHy: 1) K2S; 2)MnSO04; 3)Cr2S3; 4)NaCl;
5)Pb(NO3)2. Hanummure MOJNEKYIsIpHOE ypaBHEHHE THIPOIN3a 3TOU COJIH.

18. BeruricinuTe KOHCTAHTY THAPOIU3a U CTeNeHb ruponn3a conu NH4CN
(t=25°C).

19. TTomo6pate k03P HUIUEHTH METOJIOM HOHHO-3JIeKTpoHHOTO Oananca. K2Cr207
+ HCI1 = CrCl13 + KC1 + CI2 + H20

20. CocraBbte cxemy u Beraucaute IJ[C xene3HO-pTyTHOTO TaIbBAHUYECKOTO
HIIEMEHTA, B KOTOPOM KOHIIeHTpanus noHoB [Fe2+] = 1,0 mons/n, a nono [Hg2+]
= 1-10-2 momnb/1.

21. Pe3p00BO€ KpeneXHOe U3/ENINe U3 UHCTPYMEHTAJIBHOM CTajIi Ha OCHOBE
Kelesa, CofiepKalfil KoOaIbT U Me/ib, MOKPHITO HUHKOM. COCTaBbTE AMEKTPOHHOE




YpaBHEHHE aHOJHOTO U KaTOIHOTO MTPOLIECCOB KOPPO3UU U YKAKUTE, K KAKOMY THITY
(aHOIHOMY WJIM KaTOAHOMY) OTHOCUTEIBHO OCHOBHOTO METajlla OTHOCUTCS 3TO
nokpeiTue. OnpenenuTb, Kakue MPOAYKThl KOPPO3UH 00pa3yroTcsi BO BIAKHOM
BO3yX€ MPU HaPYLICHUH LIETOCTHOCTH MOKPBITHSL.

Kitacchl HEOpraHM4eCKUX COeAMHEHUIN

1. CreneHp OKHUCIIEHUS aTOMa JIEMEHTA B COEIMHEHUH.

2. Okcufpl: onpezenenue, knaccudukaiys, HOMEHKIIATypa, METOIbl OTyYeHus,
BaYKHEUIIINE XMMUYECKHE CBONCTBA.

3. Kucnotsl: onpenenenue, Kiaccu@uKaus, HOMEHKIATypa, IUCCOMALINS,
BaXHEHIINE XUMUYECKHUE CBOICTBA. METOMIBI MOTyYEeHHUS.

4. OcHOBaHMS: ONpPEEIICHNE, HOMEHKIIATypa, JUCCOLMALINS, BaXKHEHMIIINE
XUMHUYECKHE CBOMCTBA. METObI OTyUYEHUS.

5. Conu: onpezenenue, kinaccudukanms, HoMeHKIaTypa. luccouunanus.
Baxnenmue cBoiictBa. MeTOABI MOIMYYEHMsI KUCIIBIX, CPEAHUX (HOPMAJIBHBIX) U
OCHOBHBIX COJIEH.

KHnHeTHKa XMMHUYECKUX PeaKuil

1. IIpocThle U cl0KHBIE, TOMOTE€HHBIE U T€TEPOreHHbIE XUMUYECKUE PEAKIIHH.
CKopocTh XUMHUYECKOM peakIMu: onpeieieHue U (akTopbl, OT KOTOPBIX OHA
3aBUCHT.

2. 3akoH aeiictBua Macc. Kunetnueckoe ypaBHeHue. KoHctanra ckopocTu
XUMHYECKON peakund. [1opsok 1 MONEKyIIPHOCTh PEAKLINH.

3. IlpaBuno Baut-T'odda u ero maremarnyeckoe BelpaskeHue. TemmneparypHbIi
K03(DPUIIMEHT CKOPOCTH XUMUUECKON pEeaKI1H.

4. DHeprus akTuBaluuu. YpaBHeHUE AppeHuyca.

5. 3aBUCUMOCTb CKOPOCTH XUMHUUECKON pEeaKINK OT MPUCYTCTBUS B CUCTEME
KaTajau3aTropa.

XHUMUYECKOE PAaBHOBECHUE

1. O6parumble 1 HEOOPATUMbIE XUMHUYECKUE PEAKLIUH.

2. Xummndeckoe paBHoBecue. KOHCTaHTa XMMHUYECKOTO PABHOBECHS.

3. ITpunnun Jle [llarense-bpayna. CmemeHne XMMHYECKOTO paBHOBECHS.

4. BnusiHue KOHUEHTPALUU, TEMIIEPATypPhl, 1aBJICHHS Ha CMEIIEHHEe XUMHUECKOTO
paBHOBECHUS! 0OpAaTUMOM peaKIHH.

5. MaremaTtnueckoe BbIpaKeHHUE CBA3H MEXIY KOHCTAHTOM XMMHYECKOTO
paBHOBecus 1 sHeprueit [ udoea.

Peakinu noHHOrO OOMeHa

1. Onekrponutel. CuibHbIE U ciadble 3MeKTPoIUThl. COCTOSIHUE CHIIBHBIX U
cl1a0BIX JIEKTPOIUTOB B pacTBope. KoHcTaHTa Aricconualiii.

2. NonHoe npousBeneHue Boabl. Bonqopoauslii nokasarens. MIHIUKaTOPBHI.

3. IlpousBeneHre paCTBOPUMOCTH. YCIIOBHE BBINAJEHHUS OCAIKA.

4. Peakiiun oOMeHa B pacTBOpax aekTposnnToB. CocTaBieHre HOHHO-
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUECKUX PEeaKIuil.

5. OOparumble peakiun ooMeHa. CMelieHre XUMHUYECKOTO PaBHOBECHS B
00paTUMBIX pEaKIUsIX OOMeHa.

['maponus conent

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

2. Kakue conu noaseprarorcs rMIpoian3y U nouemy?

3. OnpeneneHue xapakrepa Cpeapl B pe3ysbTare ruaposan3a.

4. KoHcTaHTa U CTENEeHb I'MIPOIN3a.

5. BnusiHue temmneparypsl 1 pa30aBiieHUs pacTBOpa Ha CTENEHb TUAPOJIa COMH.
Koppo3sust 1 3amura METalIoB

1. CrangapTHbI€ IEKTPOIHBIE TOTEHIMANbl. YpaBHeHue HepHcera.

2. l'anpBannyeckuii anement. Pacuer 3/1C rajipBaHMYECKOTO DJIEMEHTA.

3. Koppo3zus. Xumuueckas v JJIEKTPOXUMHUYECKast KOPPO3HsL.

4. CriocoObl 3aIIUTHI METAIIIOB OT KOPPO3HH.

5. AHOTHOE 1 KaTOJHOE METAJUIMYECKOE IMOKPBITHE. XapaKTEPHUCTHKA,
IPEUMYIIECTBA, HEAOCTATKH.

TeKyIIMH (3aumra
J1a00paTOPHBIX
pabor)




DIEKTPOIUTUYECKOE HUKETTUPOBAHUE MEIN

1. Onexrponu3. TUTIBI JIIEKTPOIOB.

2. 3akonsl Dapages.

3. [locnenoBarenbHOCTH AIEKTPOAHBIX MPOLIECCOB HA aHO/E U KATOJIE.

4. TlepenanpsixeHue BbIICJICHUS Ta30B Ha MeTailiaX. Pacuér anekTpoaHbix
MOTCHITHAJIOB (C yUYE€TOM TEPECHAIPSIKEHU ).

5. Beixoz no Toky. IIpaktrueckoe npuMeHeHue MIEKTPOIN3a.

[[puroroBneHne pacTBOPOB 3aJaHHOM KOHIICHTPAIUH.

[IpoBepka KOHLIEHTpALMK TPUTOTOBIEHHOIO pacTBOpa

1. Yto Ha3bIBaeTCA pacTBOPOM, PACTBOPUTEIIEM, PACTBOPEHHBIM BeliecTBOM? Kak u
4eM pas3IudaroTCsl MOHATHS paCTBOPUTEINSI U PACTBOPEHHOI'O BEIlleCTBA?

2. UTo mOHMMAIOT MOJI MacCOBOM J10JI€M pacCTBOPEHHOIO BemiecTBa? BoiBenure
MaTEMaTU4YECKOE BBIPAXKEHHE JUIsl pacueTa Macchl PACTBOPEHHOT'O BEILIECTBA, €CIIH
M3BECTHBI €T0 MaccoBasi 10Ji1, 00bEM U IUIOTHOCTh PacTBOpA.

3. Uto Ha3bIBaeTCs KOHLEHTpaluen pactsopa? [Ipusenure hpopmyIisl s
BBIUHCIICHHS BCEX CLIOCOOOB BBIPAKEHUSI KOHIIEHTPALIUK PACTBOPOB.

4. Yto Takoe miIoTHOCTH pacTBopa? KakuM 00pa3omM MOXKHO OINPEeIuTh
[JIOTHOCTB pacTBopa’?

5. B yem 3akitodaercs CylIHOCTh METOJ]a THTPOBAHUS?

8. YueOHO-MeTOAMYECKOE M HH(POPMAIIMOHHOE OOecTiedeHUue TUCIMITIMHBI

IleuaTHas yueOHO-MeTOAMYECKAS JOKYMEHTALMS
@) OCHOBHas TumMepamypa:
1. Axwmeros, H. C. O61mias u HeopraHudeckast Xumusi Y4e0. I XUM.-
TEeXHOJ. cnennaibHocTed By30B H. C. AxMeToB. - 7-€ u3f., ctep. - M.: Bricmas
mkonia, 2006. - 742, [1] c¢. ui.
2.  TI'munka, H. JI. O6mas xumus Yue0. mocoOue Ajisi HEXUM. CTIEIl. By30B
ITon pen. B. A. PabunoBuya. - 23-¢ u3n., crep. - JI.: Xumus. Jlenuarpaackoe
otnenenue, 1984. - 702 c. nn.
3.  Koposun, H. B. O6mas xumus [ Tekct] y4eO. asis By30B 10 TEXH.
HanpasieHusaM U cnennanbHocTaM H. B. KoposuH. - 12-e n3n., ucnp. - M.: Belcmas
mkona, 2010. - 556, [1] c. ni.

0) OononHumenvbHas Iumepamypa:
1. Axwmeros, H. C. O6mas u Heopranudeckasi xumusi [ Tekct] yue0. ais
XUM.-TEXHOJ. crieranbHocTel By30B H. C. AxMeToB. - 7-€ u3a., crep. - M.:
Briciras mikona, 2009. - 742, [1] c. wn.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. Xwumwus u xxu3nb / Poc. akaz. Hayk, pesl. )KypH. : HayuHno-nonynspHsIit
KypHaI

2) MemoouuecKkue ykazanus 0us CImyO0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. OOmasa xumus Texct Y. 1 yue6. nocobue ais nad. pabot mo
HarpasieHuio "Apxurekrtypa' u ap. Hanpasinenusm W. B. Kprokosa u np.; FOx.-
VYpain. roc. yu-1, Kad. Heopr. xumus ; FOYpI'Y. - 2-e uzn., ucnp. u gor. -
Yensounck: Uznarensckuit Lentp OYpI'Y, 2014. - 85, [1] ¢. un.

2. Xwumus. KoHTponbHO-U3MepuUTEIbHbIE MaTepuabl / cocT.: E.A.
I'puropnesa, E.I. Antomkuna. — Yensionnck: Mznarensckuit nentp FOYpI'Y, 2013.
—48 c.



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.

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
O6murast xumust Texer Y. 1 yue6. mocobue st 1a0. paboT mo
HanpaslieHHIo "Apxutektypa" u ap. HarpasieHusM W. B. Kprokosa u ap.; FOx.-
VYpan. roc. yu-t1, Kad. Heopr. xumus ; FOYpI'Y. - 2-e uzn., ucnp. u gom. -
Yensounck: Uznarensckuit Lentp OYpI'Y, 2014. - 85, [1] c. un.

Xumust. KoHTpoabHO-U3MepUTeNbHbIE MaTepualsl / cocT.: E.A.
I'puropeena, E.I. AnTomkuna. — Yensounck: M3narensckuii uentp FOYpl'Y, 2013.

1.

2.

—48 c.

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
JUTEPaTypbl | ANEKTPOHHOU
dopme
[Ipecc, Y. A. OcHoBbl 06011ell xumuu : yaeOHoe nocodue / 1. A.
DNEeKTPOHHO- .
T [Ipecc. — 2-e uzn., nepepab. — Canxrt-IlerepOypr : Jlans, 2012. —
OcHoBHas 496 c. — ISBN 978-5-8114-1203-7. — TekcT : 3J1eKTpOHHBIH //
1 cucrema
nuTepaTtypa S ATeIbCTRa Jlans : anekTpoHHO-OubMHoTeuHas cuctema. — URL:
H;I[-Ib https://e.lanbook.com/book/4035 (nata o6pamenus: 08.10.2021). —
Pexxum JTocTyma: 11 aBTOPHU3. TI0IH30BATEIICH.
. | Xumus. OCHOBHbIE TTOHATHS U 3aKOHBI [ TeKcT] : yueb. mocodue mss
ONEeKTPOHHBIN . '
JlonmomauTeNbHAS 1 kypca Hexum. criermanbHoctedt / E. I Aatomkuna ; FOx.-Ypai.
2 KaTaJor
aTeparypa FOYpI'Y roc. yH-T, Kag. Heopr. xumus ; FOYpI'Y

http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000559344

9. UndopManinoHHbIE TEXHOJIOTHH, HCIIOJb3yeMble PU OCYIIeCTBICHUN
00pa3oBaTe/ILHOIO Mpolecca

[Tepeyenb UCMOIB3yEMOrO MPOrPAMMHOTO 00ECTICUCHHUS:

1. Microsoft-Office(6eccpouno)

[lepedenb UcnONb3yeMbIX HHHOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOEe OOecnedyeHue TUCHMIIIMHBI

No OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bun 3anatuii ay£[ MPEIyCTaHOBJIECHHOE TIPOrPaMMHOE 00€CIIEUCHHE, UCTIOIB3yEeMOE JIJIst
Pa3IMYHBIX BUJIOB 3aHITHI
SK3AMEH 412 |Cneunanu3upoBaHHbIE CTEHbI, TAOIHIIBI, cXeMbl 0 TeMaM: «CTpoeHue
(1) |aromar, «DnexTpoxumusy», «PacTBopb»




[Ipaktnueckue 419 |CrnennanusupoBaHHBIE CTEH/BI, TAOINILIBI, CXEMBI 110 TeMaM: «CTpoeHue
3aHATUS U ceMuHapsl |(1) |atomay, «DnekTpoxumusy, «PactBopery. JlaboparopHoe o6opynoBaHue

MynsTUMeIUIHASL AyAUTOPUS C TIPEyCTAaHOBIEHHBIM IIPOTPAMMHBIM

Jlexuuu ~
oOecreueHneM, KOMIUIEKT MPE3eHTallui 10 AUCIUITITNHE

Criennanu3upoBaHHble Ja00paTOpUH JUIsl TPOBEAECHUS 1aO0PaTOPHBIX
3aHSATUNA IO XUMUH, HAOOPBI XMMHUYECKOM MOCy/Ibl, MPUOOPOB U PEAKTHBOB.
Crienanu3upoBaHHbIe CTEHIbl, TAOJINIIBI.

Jlabopatopubeie 412
3aHATUSA (1)




