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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,
IIPOU3BOJICTBA.

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
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) o0yuenust o gucuuruinHe (3Y Her)

3HATH:0OCHOBBI CTPOCHUS BEIIECTBA UX
PCAKIMOHHYIO CITOCOOHOCTbD, THUITBI XUMHYECKUX
CBSI3€l1; OCHOBHBIE ITOHITHS, 3aKOHBI XMMHH B
o0beMe, He0OX0TMMOM TSI MPOodheCCUOHATBHON
NESITEIIbHOCTH; TEOPETHUECKIE OCHOBBI
COBPEMEHHBIX METOJIOB aHAJIM3a, TEXHHUKY
0€30MMacHOCTH MPU POBEACHUH YKCIICPUMEHTOB;

OIIK-2 cnocoOHOCTBIO pelaTh CTAaHJAPTHBIE  [YMETh:IIPUMEHATh €CTECTBEHHO-HAyUYHbIE METO/IbI
3a7a4u MPO(ECCHOHATIBHON AEATEIPHOCTH HA  [TCOPETHUECKUX M HKCTIEPUMEHTAIBHBIX
OCHOBE MH(OPMAIIMOHHOM 1 6ubIHOorpaduuecKkoil |Hcciae0BaHuil; CUCTEMAaTU3UPOBATh JINTEPATyPHBIE

KYJIBTYPBI C IPUMEHEHHEM HH(POPMAIIMOHHO-  |[TaHHBIC II0 METOIMKaM; 00pabaThIBaTh U
KOMMYHUKAIMOHHBIX TEXHOJOTHM U C YUETOM  [AaHAJIM3UPOBATH PE3YyJIbTaThl SKCIIEPUMEHTOB;
OCHOBHBIX TpeOOBaHMI HHPOPMAITMOHHOMN COCTaBUThH OMHMCAHNE BBIITOJTHEHHBIX MCCIICIOBAHHUIM;
Oe3omnacHocTH BrnageTs:HaBbIKaMU UCITOJIb30BAHUS COBPEMEHHBIX

MOJXOJJ0B U METOZ0B XMMHUU K TEOPETUUECKOMY U
DKCIEPUMEHTAILHOMY MCCIIEIOBAaHUIO IIPOLECCOB.
Hagpikamu 6e30nacHoOi paboThl ¢ XUMUYECKUMHU
CUCTEMaMH, UCIIOJIb30BaHUS PUOOPOB U
000pyIOBaHUs /1715 IPOBEACHUS SKCIIEPUMEHTOB,
pUeMaMy PAllMOHAIBHOTO OOpaleHHUs ¢
BELIECTBAMU, IPUEMAMU OKa3aHUs IEPBOM IOMOILHU




|HOCTpaI[aBH_IeMy B XMMHUYECKOM J1ab0opaTopui.

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT y4eOHOro MmjiaHa

Hepequb nocjaeayromux IuCHUIlINH,

BUJIOB paboT

Her b5.1.20 Be3omacHOCTh KU3HEAEATETLHOCTH

Tpe6OBaHI/I$I K «BXOIHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYIACHTA, HGO6XOI[I/IMI)IM
IIpu OCBOCHHUHU I[aHHOI\/JI JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

MPEAIECTBYOINUX TUCITUTIINH:
Her

4. O0béM 1 BUABI y4eOHO# padoThI

OO0mas Tpya0eMKOCTh TUCHUILUIMHBI cocTaBisieT 4 3.¢., 144 u.

Pacnpenenenue no cemectpam
Bcero B yacax
Bun yuebHol paboThl
4acoB Homep cemectpa
1
OO0m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (WIIH) IPYTHE BUJIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
JlaGoparopHsle paboTs! (JIP) 16 16
Camocmosmenvras paboma (CPC) 80 80
[ToaroroBka k Texymemy KOHTpo0. OdhopmiieHHe 0TYETOB 16 16
1o 1a00paTopHBIM paboTam
IToaroroBka K TeKyuemMy KOHTpoto. Pemenue 73 73
MHOTOBapHUAHTHBIX 3a7a4 110 TeMaM
[ToaroroBka K MpOMEXyTOYHOM aTTecTallu (IK3aMeH) 27 27
IToaroroBka k 1abopaTopHBIM paboTam 9 9
By uTOroBoro KOHTpoJIs (3a4et, Aud.3aueT, SK3aMeH) - HK3aMEH

5. ConeprkaHue TUCHMILTIMHBI

OO0beM ayaUTOPHBIX 3aHATUN TIO
paizgena HanmeHnoBanue pa3aenoB AUCHUTUTHHBI BUaM B Hacax
Bcero J 113 JIP
1 Beenenue. OCH(:BHBIG TIOHSITHSI U 3aKOHBI 6 ) ) )
HEOPraHUYECKOM XUMHH
2 |OCHOBBI CTPOEHUS BELIECTBA 10 6 4 0
3 OO0111e 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX 13 2 5 4
MPOLIECCOB
4 |PacTBOpPHI U TUCTIEPCHBIE CUCTEMBI 12 6 0 6
5 |OKuCIUTENIBHO-BOCCTAHOBUTEIBHBIE U 16 8 4 4




DJICKTPOXUMHUYCCKUC IMMPOLICCCHI

6  [Xumunueckast uaeHTU(UKAIMS U aHAJIN3 BEIIECTB 2 2 0 0
5.1. JIleknun
Ne Ne Koz-
rexuuulpasena HanmeHnoBanue nim KpaTkoe coepKaHue JIEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 Beenenne. OCHOBHBIE MTOHATHS U 3aKOHBI HEOPraHUYECKOW XUMUHU 2
) ) Crpoenue atoma. CTpoeHHE dIIEKTPOHHBIX 000JI0YEK aTOMOB XMMUYECKHIX )
DIIEMEHTOB
3 2 [llepuognueckuii 3akoH u nepuoaudeckas cucrema J[.M. Menaeneesa 2
4 2  [Xumuueckas CBS3b 2
5 3 |OCHOBBI XUMHYECKON TEPMOAMHAMUKHI 2
6 3 |OHepreruueckue 3PpPeKThl XUMHUUECKUX PeaKuil 2
7 3 |Xumuueckasi KHHETHKA B TOMOT'€HHBIX U T€TEPOr€HHbIX CUCTEMAX 2
8 3 |XuMu4eckoe paBHOBECHE B TOMOTE€HHBIX M F€TEPOTr€HHBIX CUCTEMAaX 2
9 4 |OcHOBHBIE XapaKTEPUCTUKH PACTBOPOB U JUCIIEPCHBIX CUCTEM 2
10 4 |Peakiuu oOMeHa B pacTBOpaXx AIEKTPOJIIUTOB 2
11 4  ['maponus coneu 2
12 5  |OKuCAUTEIBLHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHI 2
13 5 [D7eKTpoXxuMHUUYECKHE MPOLECCHl. ['aTbBaHUYECKNE PIIEMEHTBI 2
14 5 [Koppo3us u 3ammTa METAJUIOB U CIUIABOB 2
15 5  |2nexTponus 2
16 6  [Xumunueckast uaeHtuukanys. KauecTBEHHbIN U KOJIWYECTBEHHBINA aHAN3 2
5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI
Ne Ne Kon-
sansuspasiena HanmeHnoBaHue nin kpaTkoe cofepkaHue MpakTUYeCKOro 3aHATHS, CEMUHapa BO
4acoB
1 1 [Knaccudukanys 1 HOMEHKIJIATypa HEOPraHUYECKUX COCTMHEHU N 2
) ) Crpoenue atoma. CTpoeHHE MEKTPOHHBIX 0007I04YEeK aTOMOB XMMHYECKHIX )
SJIEMEHTOB
3 ) [Iepuonnueckuil 3akoH U nepuoanueckas cucrema .M. Menneneesa. )
KoHTposibHas pabora Ne 1
4 3 |OCHOBBI XMMUYECKOI TEPMOIUHAMUKU. TepMOXUMHUS 2
5 3 |OHepreruueckue 3pPeKThl XUMHUUECKUX PEAKIUI 2
6 3 XuMudeckasi KHHETUKA U paBHOBECHE B TOMOT'€HHBIX U T€TEPOr€HHBIX CUCTEMAX. )
KonTponbsHas padora Ne 2
7 5 |OKucIUTENBHO-BOCCTAHOBHUTENBbHBIE peakinu. KonTponsHas padorta Ne 3 2
] 5 ["anpBannueckue snemMeHTsl. Koppo3us u 3amura metamioB. KonTponbHas )
pabota Ne 4
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansuspasiena HammeHoBaHMe WK KpaTKoe cofiepkaHue J1abopaTopHoi paboThI BO
4acoB
1 1 |[lomy4yeHne u CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COCTUHEHUMN 2
2 3 |KuHeTumka XMMHUYECKUX PEaKIUil 2




XUMHYECKOE paBHOBECHE OOpAaTUMBIX peaklnii. BiusiHue KOHIIEHTpauy Ha
CMEIICHNE XUMHYECKOTO PaBHOBECHS

n

IIPOLCHTAax

[IpuroroBieHre pacTBoOpa XJIOpUaa HaTPUs 3aJaHHON MacCOBOM J10JIEH B

Peakiun oOMcHa B pacTBOpaxX SJICKTPOJIUTOB

['unponus conei

Kopposzus metaumoB. CriocoObI 3alMTHl METAIIIIOB OT KOPPO3UHU

el ENE No W RO
nln|h|=] &

BHeKTpOHI/ITI/I‘IeCKOG HUKCJIUPOBAHUC MCIU. OnpeneneHHe BbIXO/Ia I10 TOKY

(NS [} N NG I \O J B \O)

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Bun pabots! 1 conepkanue 3aaHus

Crincok nureparypsl (¢ yKa3aHUEM
pasnesnoB, riiaB, CTPAHUII)

Koi-Bo yacos

[TonroToBka k 1a6OpaToOpHBIM paboTam

PaGouas TeTpaab o XUMUU IS
mabopaTopHBIX paboT: METOANYECKHE
ykazanus / cocT. E.A. I'puropresa, E.I.
Axrtormkuna. — Yenaobunck: U3narenbckuii
nentp FOYpI'Y, 2012. — 51 c., O6mmas xumust
Tekct Y. 1 yueb. nocobue amns nabd. pabot no
HarpaBieHHuIo "Apxurtekrypa" u ap.
HanpasneHusm WM. B. Kprokosa u ap.; FOx.-
VYpai. roc. yH-1, Kad. Heopr. xumus ;
HOVYpI'Y. - 2-e u3n., ucnp. U J01. -
Uensiounck: M3narensckuii Lentp FOYpI'Y,
2014. - 85, [1] c. um.

[ToaroToBKa K TEKyIIeMy KOHTPOIIIO
(oopmiteHHE OTUYETOB O JIAOOPATOPHBIM
paboTam)

Pabouast TeTpaab N0 XUMUH JUIS
mabopaTOpHBIX PabOT: METOINYECKUE
ykazanus / coctT. E.A. I'puropsesa, E.I.
Awnrtomkuna. — Yensounck: M3narennckuii
eHtp FOYpl'Y, 2012. — 51 c., OGmias xumus
Texcr Y. 1 yue6. nmocobue i 1abd. pabot mo
HaIpaBJIeHUIO "ApXUTEKTypa' U Jp.
narpasieHusMm U. B. Kprokosa u ap.; FOx.-
VYpai. roc. yu-T, Kad. Heopr. xumus ;
HOVYpI'Y. - 2-e u3na., ucnp. u oM. -
Uensounck: M3narensckuit Lentp FOYpI'Y,
2014. - 85, [1] c. ni., KoHCIIeKT eKmmii

16

[lonroroBka K MpoOMeEKyTOYHOMY KOHTPOITIO
(7K3aMeH)

[IepcoHaIbHBIN KOHCTIEKT JIeKUUi, [ TuHKa,
H. JI. O6mas xumus Y4ue0. mocodue mis
By30B H. JI. I'munka; [lox pen. A. U.
Epmakosa. - 30-e u3z., ucnop. - M.:
Wurerpan-Ilpecc, 2006. - 727 c., AXMETOB,
H. C. OGmias u HeopraHu4eckasi XUMHUS
Yue0. 1S XMM.-TEXHOJI. CIIEHHAIbHOCTEH
By30B H. C. AXMeTOB. - 7-¢ u3a., crep. - M.:
Briciras mkona, 2006. - 742, [1] c. un.

27

[ToaroroBka K TeKyIeMmy KOHTPOIIO
(pelreHrie MHOTOBapUaHTHBIX 3a7a4 110
TEMaM)

Xumusi. KOHTpOJIBHO-U3MEpUTETBHBIE
Matepuaisl / cocT.: E.A. I'puropsea, E.T.
AHTomkuHa. — Yenabunck: M3naTennLckui
uentp FOVYpl'Y, 2013. — 48 c., )KuBoToBckasi,
[. I1. D11eMeHTBI XMMHUYECKOM
TEPMOJIMHAMUKH B Kypce OOIIeH XUMUH

Tekct yue6. mocobue I I1. XKusotosckas, JI.

28




A. Cunopenkosa, O. H. I'py06a ; FOx.-Ypan.
roc. yH-T, Kad. O6m1. xumus ; OYpI'Y. -
Uensounck: U3narensctro FOVYpI'Y, 2007. -
46 c. anekTpoH. Bepcus, , Koposun, H. B.
OOmrast xumus Yueb. 71 By30B 110 TEXH.
HaIpaBJICHUSAM U CICIIHATBHOCTSIM. - M.:
Briciiag mkoaa, 1998. - 558 c.

6. UnHOBaMOHHBbIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM

npoiuecce
HHHOBaIMOHHBIE Kon-Bo
(bopMBbI yueOHBIX Bun paGoret Kparkoe onncanue ayn
. (JI, 113, JIP) '
3aHATUN 4acoB
OTtpaboTKa U ynydllleHnEe HABBIKOB PEIICHUS
[[pakTyeckue
[PAKTUYECKUX 3aJa4. TpeHUHT U POBOASTCS BO
TpeHuHr 3aHATUA U 10
Bpems 1, 2, 4, 6, 7 1 8-ro NpakTUUECKOTO
CEMUHAapbI
3AHATHUS.
Ha nmabopartopusix padorax (Ne 1, 2, 3,4, 5,6, 7,
PaboTa B MajbIX JlaGoparopHsie PaTop P (
8) cTyneHTsl paboTarot 1o 2..4 yenoBeka B 16
rpyTmmax 3aHIATHS
[OATpyIIIe

Co0cTBeHHbIE HHHOBALIMOHHBIE CIIOCOOBI M METO/bI, HCIOJIb3yeMbIe B
o0pa3oBaTeILHOM Mpouecce

HNunoBanmonHbie GopMbl 00yUeHuUs

pasnenax

Kpatkoe onncanue u npuMepsl UCIOIb30BaHUs B TEMaxX U

3ansaTust B HopmMe caMOCTOSTEIIbHON
NeATEIbHOCTU C UCIIOJIb30BAHUEM
TUCTAHIIMOHHBIX TEXHOJIOTUI

Pabota B yueOHOM noprasie "DnexTponHslii OYpI'Y 2.0"

Vcrionb30BaHue mpoOIeMHO-
OPHEHTHPOBAHHOTO MEX TUCIUTUTHHAPHOTO
MOAX0Ja K U3YUYECHUIO HAyK

Permenre 3a1a4 MeXIMCIUATUTMHAPHOTO XapakTepa ¢
HCII0JIb30BAaHUEM 3HAHUIM MaTeMaTUKH, (DU3HKH.
[IpakTuueckue 3anstust Ne 3, 5, 6.

Hcnonp3oBanue PE3YyIbTAaTOB HAYYHbIX HCCHCﬂOBaHHﬁ, IMPOBOAUMBIX YHUBCPCUTCTOM, B
paMKax I[aHHOf/'I JUCHUIIIIUHBI: HCT

7. ®onj oneHouHbIX cpeacTB (POC) niis npoBeIeHUs TEKYLIEro KOHTPOJIS
ycreBaeMoOCTH, IPOMEKYTOUHOI aTTecTAlMH [0 UTOraM OCBOEHUSI JUCHUNIMHBI

7.1. Illacnopt ¢oHIa OLIEHOYHBIX CPEACTB

KOMMYHI/IKaHI/IOHHBIX TCXHOJ’IOFI/II\/’I HcC y‘-IeTOM
OCHOBHBIX TpeOoBaHUI HHPOPMALIMOHHON
0€e30I1aCHOCTH

HaumenoBanue Bun xonTposs
paszaennos KonTtponupyemas komnerenuus 3Y Hol (BKITFOUAsS NoNe 3ananuii
JUCHUTUTUHBI TEKYILUI)
OIIK-2 cnocoOHOCTBIO pelaTh CTaHIapTHbIE
3a/1a4uu IpodeccuoHaNbHOM 1eATEeIbHOCTH Ha
OCHOBE MH()OPMALMOHHOH U .
6H6HH0rpa¢)P(II:JeIJCKo]17lI KYJBTYPBI C TEKYIILIH KPNe 1 1-10, KP
Bce pasnenst [IPHMCHCHHEM HH(OPMALHOHHO- (xoutponbHast  [Ne 2 1-6, KP No 3 1-
pabora) 9,KP Ne 4 1-5




Bce pasnenst

OIIK-2 ciocoOHOCTBIO pemaTh CTaHIapTHBIE
3a7a9¥ PO ECCUOHANBHOM JeSITeTbHOCTH Ha
OCHOBE WH(OPMAITMOHHON H
OoubmorpaduuecKoi KyJabTypHhI C
npUMEHEeHHEeM HH(pOPMaIOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH U C YI€TOM
OCHOBHBIX TpeOOBaHUI HH(OPMAIIMOHHOM
0€301MacHOCTH

TeKyIIHi (3amra
71a060paTOPHBIX
pabor)

1-5, mo Temam

Bce paznenst

OIIK-2 criocoOHOCTRIO peniaTh CTaHJapTHbIE
3aa4y Mpo(hecCHOHANIBHON e TeNTbHOCTH Ha
OCHOBE MH(OPMAIIMOHHOH U
6ubnuorpaduyeckoil KyapTypsl ¢
pUMEHEHHEeM MH()OPMAIOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTHH U C y4eTOM
OCHOBHBIX TpeOoBaHUI HH()OPMALIMOHHON
0€30MacHOCTH

IIPOMEKYTOYHBIN
(7Kx3ameH)

Teopernueckue
Bonpocsl 1-15,
MPaKTUYECKUE

3aganus 1-27

7.2. Buabl KOHTPOJIS, IPOUEAYPHI IPOBEICHUNA, KPUTEPUH OLIEHMBAHUS

Bup xonTpons

[Tponiemypsl MpOBEICHHS M OIICHUBAHHMS

Kputepuu onieHnBanus

[Tpu olleHMBaHUYU PE3yIBTATOB MEPOTIPHSTHUS
HCIOJIB3YCTCA GaHHBHO-pCﬁTHHFOBaSI CHUCTEMA OLICHUBAHUA
PE3YJBTAaTOB YUCOHOU MeATEILHOCTH 00yUYarOIIUXCS
(yTBeprkeHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
KoHTponbkHas paboTa MpoBOAUTCS B IMCBMEHHOM BHJIE BO

OT1auyHO: 5, peUTUHT
oOyuarorierocs 3a
meponpusarue 85—100%.

Xopomio: 4, peUTUHT
oOyuarorierocs 3a
Meponpusatue 75—-84%.

TeKyIIUH N N
BpeMs IPAKTUYECKUX 3aHATHIA, HAa BBIMIOJIHEHHE OJJHOM
(KOHTpOJIbHAS
aboa) paboThI cTyzieHTaMm oTBonuTces 45 munHyT. [IpoBepka  |VmoBneTBOpUTEIBHO: 3,
p nucbMeHHOU paboTsl. KonTposnbHas padora coctout u3 10 [peitunr oOydaromierocs 3aj
3a/1a4. 3a K&Ky BEpHO PEHIEHHYIO 3a/1a4y CTyAeHT [meporpusitue 60—74%.
nonydvaet 1 6amt. 3a penieHue, B KOTOPOM JOMyIIeHa
ommOka 6aymiel He HaunclsroTcs (0 6amioB). Bec
MmeponpusaTus = 0,6, MakcumanbHbIH Oamt = 10. HeynoBiieTBOpUTENBHO:
PEUTHHT 00yUaromerocs 3a
meponpustue 0-59%.
[Tpu orleHNBaHUH PE3YTBTATOB MEPOIIPUSATHS
UCTIONB3YeTCs OaJUTbHO-PEUTHHTOBAS CUCTEMa OLCHHUBAHUS .
o OTtnuuno: PefiTunr
Pe3yJIbTaToOB yueOHOI e TeNbHOCTH 00yUaroIMXCs
00ydaromierocs mo
(yTBepkaeHa mpukazoMm pexropa ot 24.05.2019 . Ne 179). o
H . nucuurinHe 85—100%.
a 9K3aMeHe MPOUCXOJNT OLIEHUBaHUE Y4eOHOU
JESITeTBHOCTH 00YYarOIIUXCs TI0 TUCIUILTMHE Ha OCHOBE .
N Xopowo: PelTuHr
MOJYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTHHIOBbIE
MEPOTPUATHS TEKYIET0 KOHTPOsL. CTyIeHT MOXET 0Oyuaromerocs o
S . muctuminae 75-84%.
. YAYYIIUTh CBOM PEUTHHT, PO KOHTPOJIBHOE
MIPOMEKYTOUHBIN .
MEPOTIPUSATHE TPOMEKYTOIHOH aTTeCTallnU, KOTOPOE HE
(3K3aMeH) 'YIIOBIETBOPUTEIBHO:

saBisieTcs 00s3aTenbHBIM. KOHTpOIbHOE MeponpusiTHe

MIPOMEKYTOYHON aTTeCcTalluy IPOBOJIUTCS BO BpeMs
HK3aMeHa B MUCbMEHHOM BHjie, Mo Ouneram. Ha
BBITIOJIHEHHE PaboThl 0TBOAUTCS 60 MUHYT.

DK3aMeHaIMOHHBIN OnieT cocTouT u3 4 Borpocos (1

TEOPETUYECKUI BOMPOC U 3 MPAKTUYECKUX 334a4H). 3a

KXY BEpPHO PEIIEHHYIO 3a7a4dy CTYAEHT NoiaydaeT 1

Oat. 3a pernieHue, B KOTOPOM JIOIYIIEHa OIMTHOKa OaTbl

He HauucssoTes (0 6amior). 3a TeopeTudeckuii BONpoc 2

PeliTunr oOyuatoierocs
o gucuumuinae 60-74%.

HeynoBineTBOpUTEIBHO:
Peiitunar 0Oydaromierocs
o gucuuiutnge 0-59%.




OaJia — CTYJIEHT MOKa3bIBaeT TIIyOOKOE 3HAHHUE TEMBI, |
0amn — ciaboe 3HaHHE BOIPOCOB TEMBbI, OTBETHI HE
MCUEPIIBIBAIOIIME, HE apTyMEHTUPOBaHHbIE, () 0aIoB —
OTBET OTCYTCTBYET. Bec Meponpusatus = 1, MakcMMaIbHbINA
Oamn = 5.

TeKyIIHH (3aumra
71a00paTOPHBIX
pabor)

ITpu onieHMBaHUM PE3YIBTATOB MEPOIIPUATHS
UCIOJIB3yeTCs OaNIbHO-PEHTHHIOBAs CUCTEMA OLIEHUBAHUS
Pe3yJIbTaToOB yueOHOI e TeNbHOCTH 00yUaroINXCs
(yTBeprkzieHa npuka3oM pekropa ot 24.05.2019 . Ne 179).
CTyneHT JOoJKeH MPeJOCTaBUTh OTUET, 0(OPMIICHHBIH B
COOTBETCTBUU ¢ TpeboBaHusMu: 1. Yuactue B
n1a0opaTopHOM IpaKkTUKyMe. 1 6a1 — SKCIIEpUMEHT
MPOBEIEH 10 METOUKE JTA0OPATOPHBIX PabOT C yueToM
TEXHUKU 0€30IaCHOCTH U MpaBUJI pabOThI C MaTepUalaMu
u obopynoBanueM. 0 6annoB — pabora He
BBINOJIHSIACKH/BBIMOJIHAIACH YACTUYHO WM B X07ie pabOThI
OBLITH HapyIICHBI TTpaBUiia pabOTHI ¢ MaTEPHATIAMH H
000py/10BaHUEM, TEXHUKH 0€30MaCHOCTH, YTO MPUBEIIO K
HEHCIPABHOCTHU U BBIXO/Y U3 CTPOsi 000pyI0BaHMUS,
3arpsI3HEHUIO PEAKTUBOB WM NOPYH MaTepuaios. 2. Cpok
caayu oTuéra. 1 6ayn — oTYET claH Ha 3aHIATHHU I10
pacniucanuio. 0 6aJIyIoB — OTYET CAAH C ONO3JaHUEM 0 2
Hezenb. MUHYC 1 0at OTYET ciaH ¢ OMO3/1aHueM B 2 U
6onee Henens. 3. KauectBo opopmienus oruéra. 3 6amia
— paboTa BHINIOJIHEHA B IOJIHOM 00beMe (3ar0THEHbI BCe
HEOOXOIMMBIE pa3/ielibl) pacueTHO-TpaduuecKas 4acTh
BBITNIOJTHEHA 0e3 OIIMOO0K, BEIBOJ] COCTABJIEH C YUETOM
aHaJIM3a pe3yJabTaToB dKCIIEpUMEHTa. JlomycKkaeTcs
Hajuuue 1-2 He3HaYUTENbHBIX OIINOOK, KOTOPbIE CTYACHT
MOXET CaMOCTOSTENILHO YCTPaHUTh. 2 Oasia — paboTa
MOJTHOCTHIO O(hOpMIIEHA, HO UMEIOTCSI HECYIIIECTBEHHbBIE
OLIMOKH B pacueTHON/TpaduuecKoil/onucareIbHON 4acTsax
paboThI WK B BBIBOJAX. B 11€710M, OTBETHI ABISAIOTCS
BepHbIMU B 80% ciyuaeB. 1 Gann — paboTa opopmiieHa
YaCTUYHO, 100 BBINIOJIHEH HE CBOM BapuaHT 3afaHus. B
paboTte npuBeEeHBI OTBETHI Ha MTOCTABICHHBIE BOIIPOCHI U
muib B 60 % ciyyaeB OTBETHI SBJISIOTCS BEPHBIMHU.
PacueTHo-rpaduueckas yacTb pabOThI BBITIOIHEHA C
rpyObIMH OIIMOKaMHU, AOMYIIEHbI OIIMOKH B YPaBHEHUAX
XMMUYECKUX PEaKIMi, BHIBOABI HE/YACTUYHO OTPAXKAIOT
dakT goctrmxeHus e padotsl. Bec meponpustus = 0,4,
MaKCHMAaJbHbIN 6ayt = 5.

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

He 3aureno: PeituHr
oOydarorerocs 3a
meponpusitue MmeHee 60 %.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bup xonTpons

Tunossie KOHTPOJIbHBIC 3aJIaHUA

TEKYILUN
(KOHTpOJIbHAS
pabota)

KontponsHas padora Ne 1

1. Hanncarb ypaBHEHUs CTyNIEHYATON AMCCOLMALINM THAPOKCH 1A Kanblius. Ha3BaTh
BCE IMOJyYEHHbIE KATHOHBI.

2. Hanucatb ypaBHEHMs CTYNIEHUYATOMN IMCCOLMALIMN CEPHOM KuciaoTel. HazBate Bce
[MOJIy4YEeHHbIE AaHUOHBI.

3. Hanmcarp ypaBHEHUs peakuil OIy4EeHHs BCEX BO3MOXKHBIX COJIEH, TIPU
B3aMMOJICHCTBUM NMPEIOKEHHBIX BelecTB . Ha3BaTh Bce MOTy4eHHBIE COH.

4. IlpennoxuTh ypaBHEHHs JUCCOLMALIMY MTOITYUEHHbBIX COJIEH B 3aJJaHUH 3.

5. IlepeBecTr OCHOBHBIC W KHCIIbIE COJH (M3 3a/1aHus 3) B CPEJIHNE.




6. Hanmcarp areKTpoHHBIE (POPMYITBI ITIST aTOMOB AJIEMEHTOB C TTOPSTKOBBIMU
HoMepamu: 4, 43. PacnipeniennuTh BAJICHTHBIE DJIEKTPOHBI IO aTOMHBIM OpOUTAJISIM
(MarHMTHO-KBAHTOBBIM stueiikam). OrnpeeuTh KOBaJIEHTHOCTh aTOMOB B
HOpPMaJIbHOM COCTOSIHUU.

7. icxonst U3 MOJOKEHHUS JIEMEHTOB B IEPUOAUYECKON CUCTEME, ITOKA3aTh, KaK
MMOCTPOCH BHEITHUI YHEPreTHUECKUI ypoBeHb aTromMa Cr (Y4eCTh «IIPOCKOK»
AIIEKTpOHA). PacripeieiuTh BaJIeHTHBIE 3JIEKTPOHBI 10 aTOMHBIM OpOUTANISIM.

8. OmpenenuTh U yKazaTh B KAKOM MEPHOJIE, TPYIINE U MOATPYIIe (CEMENUCTBO,
MOPSIIKOBBIN HOMEP, HA3BaHHE JIEMEHTA) HAXOAUTCS SJIEMEHT, €CIIU SJIEKTPOHHAs
(dbopmMyIta ero aToMa BKJIFOUAET CASAYIONIyI0 KoHpurypamuro: 3s2 3p4 .

9. Kak u3 aroma Li noxyunts Lil+ non? Hamucare ypaBHEeHHE COOTBETCTBYIOIIETO
mporecca. CocTaBUTh dJIEKTPOHHBIE POpPMYIIbI aToMa U MoHa. (D £ ? — D=n).
OnpenenuTs MaKCUMAJIbHYIO KOBaJIGHTHOCTh aTOMa.

10. Ucxonsa U3 mooxKeHUs 3JIEMEHTOB B IIEPUOIMYECKON CUCTEME, YKa3aTh, KAKOH
W3 MPUBEJICHHBIX HUKE DJIEMEHTOB:

a) IMeeT HauMeHbIyto 2Hepruto cposctsa: F, Cl, Br, [; 6) saBisercs cuibHbIM
BoccTaHoBuTenem: Ni, Pd, Pt

KontponbsHas padora Ne 2

1. Paccunraiite AG® cienyromnie XMMHUUECKON peaKIuu:

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

npu temneparype 1727 °C, eciu AHp-unn paBHo —753 x/Ix, a u AS°p-uuu paBHO
—600 Ix/K. Bynet nu peakius npu TaHHOK TeMIiepaType MpoTeKaTh
CaMOIIPOU3BOJILHO?

2. Beruncnure TemnoBoi 2 HEKT XUMHUIECKOW PEaKIIIH:

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

€CJIM U3BECTHBI TEIUIOBbIE A((DEKTHI CIEAYIONINX PEaKIIUM:

2502 (r) + 02 (r) =2 SO3 (r) + 196 x/{x;

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

3. Beraucnute crangapTHoe M3MeHeHHe YHeprun [ mo06ca XUMUIECKOro mporiecca
mpu 250C: NH3 (1) + HCI (r) — NH4CI (1B), ecnu 3Hauenust AH0298 u S0298
pearupyomux BeIEeCTB CIEAyOIINE:

AH0298, xJI)x/Moms S0298, [Ix/Mons K

NH3 -46,19 192,50

HCI -92,30 186,70

INH4Cl -315,39 94,56

4. ITpu noBeimenuu temneparypsl Ha 20C cKOPOCTh peakiuu Bo3pocia B 9 pas.
UeMy paBeH TeMIiepaTypHbIii KOAQQHUIMEHT 3TOH peakluu U BO CKOJIBKO pa3
YBEJIIMUUTCS €€ CKOPOCTh MPH MOBBIIICHUH TeMIiepaTypsbl Ha 30 u Ha 100C?

5. Halinure koHCTaHTy ckopocTH peakuuu 2A + B — C, 3Has, uTo nipu
KoHIIeHTparusaX A u B, coorBeTcTBeHHO paBHbIX 0,5 1 0,6 MOIIB/I1, €€ CKOPOCTH
cocrasisget 0,018 Monp/1 - MUH.

6. XUMHUYECKOE paBHOBECHE OAHOCTaANIHON peakiuu 2 A(T) + B(T) «» 2 C(1)
YCTAaHOBHJIOCH MPH CIICAYIOMIUX KOHIICHTPAIUSX YIaCTHUKOB PEAKIUU (MOJIB/J):
[A]=0,5;[B]=0,7; [C] =2,]1. B kaKyt0 CTOPOHY CMECTHUTCSI XUMHUUYECKOE
paBHOBECHE, €CIIM B CUCTEME YMEHBIIUTH o011ee JaBineHue B 2 pa3a? OTBeT
MOTHUBUPYWUTE Ha OCHOBAHUH pacuéTa CKOPOCTEH MPSMON U 0OpaTHOW peaKIIHii.
KontponpHas padora Ne 3

1. Hammmmre ypaBHEHUS CTYTIEHUATOM TUCCOIUAIIMN THAPOKApOOHATA KaJIbIIHS
Ca(HCO3)2.

2. ITupodocdopnas kucinora H4P207 nuccormupyer crynendaro. Koncranra
TMCCOIMAIIMY JJISI KaXKI0M CTYTIEHH COOTBETCTBEHHO paBHa: K1=1,4-10-1;
K2=1,1-10-2; K3=2,1-10-7; K1=4,1-10-10. 1o xako¥ CTyleH! KUCIOTa
MCCOLMUpPYET B HauOomblIel cteneHn? B kakyo CTOpOHY CMECTUTCSI paBHOBECHE
nmuccormaruu kucinotel H4P207, ecniu B ee pacTBOp 1006aBUTH colib upodocdar
HaTpus Na4P207?

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




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

4. Crmuin monapHo pactBopsl: a) FeSO4 u HCI; 6) CuCl2 u H2S; B) Na2SO4 u
H3PO4.

YKakuTe, B KAaKOM ciiydae npousoiiet peakius. CocTtaBbTe MOJEKYIISIPHOE U
COKpAIIEHHOE HOHHO-MOJIEKYIISIPHOE YpaBHEHHE ITPOTEKAOLIEH pEaKIUH.

5. Hanst comu: 1) Na2S; 2) FeCl3; 3)K2S04; 4) K3P0O4; 5)CuS0O4; 6)NaCl ;
7)SnSO4. Onpenenure, pacTBOPHI Kakux coseit umeror pH>7.

6. [Ipu runponuse Kakux cojield (CM. BOPOC 5) BO3MOXKHO 00pa3oBaHNUE OCHOBHBIX
coneit?

7. T'uaponu3 Kakux coJiel MPOTEKAET B COOTBETCTBUU CO CIEAYIOIIUM
COKpAIlIEHHBIM HOHHO-MOJIEKYIISIpHBIM ypaBHeHHeM: PO43-+ H20«+-HPO42-+OH-
?
8. Onpenenute, Kakasi U3 IPUBEJECHHBIX HUXKE COJIEH MTOJBEPraeTcs IOTHOMY
TUAPOJIU3Y 0 KaTHOHY U aHuoHy: 1) K2S; 2)MnSO04; 3)Cr2S3; 4)NaCl;
5)Pb(NO3)2. Hanummure MOJNEKYIIpHOE ypaBHEHHE THIPOIN3a 3TOU COJIH.

9. BerunciauTe KOHCTaHTY THIPOSN3a U cTeneHb ruapoiau3a comu NH4CN (t=25°C).
KontponpHas pabora Ne 4

1. Yka3arp, Kakoe BEUIECTBO SBISETCS OKUCIUTEIEM, KAKOE — BOCCTAHOBUTEJIEM,
KaKO€ BEIIECTBO OKHUCIIAETCS, KAKOE — BOCCTAHABIMBAETCSI.

2. CocTaBUTh YpaBHEHUS MOTyPEAKIIUN MTPOIIECCOB OKUCICHHS U BOCCTAHOBJICHUS.
3. [Tono6park k03 PHUIHEHTH METOIOM HOHHO-3TIEKTpOoHHOTO Oanmanca. K2Cr207
+ HCI1 = CrC13 + KC1 + CI2 + H20

4. CocraBbre cxemy U Bbranuciaute JJ]C kene3Ho-pTyTHOTO TajJbBaHUYECKOTO
DIIEMEHTa, B KOTOPOM KOHIIeHTpaius noHoB [Fe2+] = 1,0 moinp/i1, a mornoB [Hg2+]
= 1-10-2 momnp/1.

5. Pe3p00oBO€ KpemnexxHOe U3/IeNie U3 MHCTPYMEHTAIBHOM CTaJIM Ha OCHOBE XKelie3a,
COZIepIKalnid KOOAJIBT U MEJIb, TOKPHITO HIMHKOM. COCTaBbTE AIEKTPOHHOE
ypaBHEHHE aHOJTHOTO U KaTOJIHOTO MPOLIECCOB KOPPO3UU U YKAKUTE, K KAKOMY THITY
(aHOIHOMY WJIM KaTOAHOMY) OTHOCUTEJIBHO OCHOBHOTO METajula OTHOCUTCS 3TO
nokpbITHE. ONpenennTb, Kakie MPOAYKTh KOPPO3UU 00pa3yroTCs BO BIaXKHOM
BO3yX€ MPHU HAPYIICHUH [IETOCTHOCTH TOKPBITHSIL.

TIPOMEY TOYHBIH
(9K3aMeH)

TeopeTudeckue BOIPOCHI:

1. OCHOBHBIE 3aKOHBI M IOHATUSA XUMHHU. ATOM, MOJIEKYJIa, SJIEMEHT.
Maccel 1 pasMepbl aTOMOB U MOJIEKYII.

3aKOH COXpAaHEHHUs MAaTEPUH - 3aKOH COXPAHEHHsI MACCHI BEIIECTBA U 3aKOH
COXPaHEHUS YHEPTUU.

OCHOBHBIE 3aKOHBI XUMUYECKOTO B3aUMOJICHCTBHS.
CrexnomMeTpu4ecKue ypaBHEHUS.

MoJb - eIMHUIA KOJINYECTBA BENIECTBA.

3akoH ABOraapo.

2. CriocoObl BeIpa)KeHHs KOHIIEHTPAIMH PACTBOPOB.

3. Crpoenue atoma. KBaHTOBO-MeXaHHUECKast MOJIEb ATOMA.
KBaHTOBBIE UKClia U UX (PU3HUECKHUI CMBICIL.

dopma 1 IpoCTpaHCTBEHHASI OPUEHTAIIMSI aTOMHBIX OpOUTasei.
OHeprus MeKTpoHOoB. [IpaBuno Kieukosckoro. [Tpunnun [aymu.
MaxkcuMaabHOE KOJIMYECTBO AIEKTPOHOB HAa OPOUTAIIH, TOypOBHE.
[Topsi0K 3aNI0JTHEHUS UX DJIEKTPOHAMH B MHOTO2JIEKTPOHHOM aTOME.
[Tpaswmio ['ynna. KoBaneHTHOCTS s-, p-, d-, f-31eMeHTOB.

4. Ilepuonnueckuii 3aKOH.

[lepuonnyeckas cucrema J[.M1.Menneneesa.

CrpyKTypa NepuoInYeCKOl CUCTEMBI.

[leprognyeckuii 3aKOH KaK OCHOBA XUMHYECKON CUCTEMATHKH.
DJIEMEHTHI M MX BaJKHEUIIINE XapAKTEPUCTHKH.

5. XuMuueckas CBsI3b U CTPOEHUE MOJIEKY. THUIIbI XUMHUECKOMN CBSA3H.




KoBasieHTHas1 1 HOHHAs CBA3U. METO/I BAJICHTHBIX CBA3EH.

[ToHsiTHE O METOIE MOJIEKYISIPHBIX OpOUTAJICH.

CrpoeHne u cBOHCTBA IPOCTENIINX MOJIEKYII.

OCHOBHBIE XapaKTEPUCTUKU XUMUUYECKOM CBA3H.

6. Tunsl B3aUMOICUCTBUS MOJIEKYIL.

OCHOBHBIE BU/IbI B3aUMOJICHCTBUS MOJIEKYI.

Cuitbl MEXXMOJIEKYJIIPHOTO B3aUMOECHCTBUS.

BonopoaHas cBs3b.

/IOHOpHO-aKIIENTOPHOE B3aUMOAECHCTBUE MOJIEKYJI.

7. DHepreTuKa XUMUYECKUX MPOIIECCOB. XMMUYECKOE PAaBHOBECHE.
OHepreTudeckue 3 (HeKThl XMMUYECKUX PEaKIINH.

BHYTpEeHHssI S9HEpIrUs U SHTAJIBIINS.

Tepmoxumust. 3akoHsl ['ecca.

DHTaNIbIHs 00pa30BaHUs XUMUYECKUX COCTMHECHUI.

OHTpONUS U €€ U3MEHEHHE MPU XUMUYECKHUX MTPOIIeCcCcax.

Oueprus ['m60ca u e€ U3MeHeHrne NpU XUMHUECKUX PeaKIusiX.
'YCI0BUS CaMONIPOU3BOJIBHOTO IPOTEKAHUSI XUMUUECKUX PEAKIUH.
YCII0BHSI XUMHUUYECKOTO PABHOBECHS.

KoHcTaHTa paBHOBecHS U €€ CBSI3b C TEPMOJUHAMUYECKUMU (PYHKIIUSIMHU.
Cwmemenue xumuaeckoro paBHoBecus. [Ipunnun Jle [larense bpayna.
M crionb30BaHUE CIIPABOYHBIX JAHHBIX JUISl pacyéTa XapaKTePUCTUK Pa3IMYHbIX
MTPOLIECCOB.

8. Xumnueckas kuHeTHka. CKOpOCTh XMMHUYECKOM peaKItu.
BinsiHMEe KOHIIEHTpAlMy Ha CKOPOCTh PEAKIIMH.

KoHCTaHTa CKOPOCTH peaKIiu.

[IpocCThI€ U CIIOKHBIE PEAKIINN.

MoneKyJIIpHOCTb U OPSJIOK PEaAKITNH.

Onpenenenre KOHCTaHThI CKOPOCTH PEaKIMi U OPSAKa PEAKIIUA.
BrusiHue Temneparypbl Ha CKOPOCTh PEaKIIUHU.

AKTHUBHBIE MOJIEKYJIbl. DHEPIrUsl aKTUBALINH.

[ eTeporeHHbIe peakiuu.

Karanu3 roMOreHHbIN U TETEPOTreHHbIN.

Jluddyzus. AncopOuusi.

9. PactBopsl. Teopust 06pa3oBaHusi paCTBOPOB.

['mapatel ¥ COJIbBATHI.

PacTBOpUMOCTB TBEPABIX BELIECTB, KUIKOCTEH, ra30B B BOJE.
BiusiHue Temneparypbl Ha paCTBOPUMOCTb.

3akoH ['enpu. CBoiicTBa pacTBOPOB HEIIIEKTPOIUTOB.

OcMoOC 1 0OCMOTHYECKOE JJaBJICHHUE.

3axon Bant — ['odda. [ToHmkenne naBieHns HaCHIIIIECHHOTO MMapa PacTBOPUTEIS
HaJl paCTBOPOM.

3akoH Payns. Kunenue u kpucrausanus pacTBOPOB.
M3otornyeckuii ko3ppuineHt.

PacTBopbI 371€KTpOaUTOB. Jlucconuanust KUCIOT, COJIEH U OCHOBAHUH.
Cuuna snexTponuToB (cinadbie u cuiabHbIe). KOHCTaHTa AuCCOLMAIHH.
CreneHb IMCCOLMALINY U BIUSHKE HA HEE Pa3IMUHbIX (PaKTOPOB.
3akoH pa3BeneHus OcTBanba.

CocTrosiHue CUIIBHBIX JJIEKTPOJIIMTOB B PACTBOPE.

[TonsiTrie 06 aKTUBHOCTH MOHOB.

KoadduimeHT akTHBHOCTH.

WonHas cusa pacTBOPOB 3JIEKTPOIUTOB.

DnexTpoauTrYecKas auccounanus Boasl. oHHOE Mpon3BeieHNE BOBI.
pH u pOH.

Peakiiuu B pacTBOpax AJIEKTPOIHUTOB.

'YCII0BHSI CMELIEHHSI MIOHHBIX PABHOBECHIA.

['uaponus coneil. TUNUYHBIE CyYyan TUIPOJIN3a.




CreneHs rufjposiv3a U KOHCTaHTa T'HJIPOJIM3a.

Bnusinue pa3nuyHbix GakTOpOB HA THIPOIH3.

3HaYeHHE MMIPOIN3a AJIs TEXHOJIOTHUYECKUX MPOLIECCOB.

['eTeporeHHOE paBHOBECUE B CUCTEME PACTBOP - ocadok. [IponsBenenue
PacTBOPUMOCTHU. YCIIOBUS 00pa30BaHUs M PACTBOPEHUS OCAKa.

10. DneKTpOXUMUYECKHE MPOLECCHI.

OKHCANTENBHO-BOCCTAaHOBUTEIBHBIE ITPOLIECCHI: CTETIEHb OKUCIICHHUS, €€
OIpeesieHUe, COCTaBICHNE YPAaBHEHUN PEaKIUi.

Knaccudukaius 31eKTpoXMMUYECKUX TPOIeccoB. TepMOANHAMUKA IEKTPOIAHBIX
MTPOLIECCOB.

[ToHsiTHE 00 ANEKTPONHBIX MOTEHIIHAIAX.

11. I'aneBannueckue 3neMenThl. IIC u e€ n3mMepenue.

CrangapTHbIN BOJOPOIHBIN AJIEKTPOJ U BOAOPOIHAS LIKaIa TOTEHIIUAJIOB.
YpaBHenue HepHcra.

[ToTeHnManbl METANINYECKUX, FA30BBIX HOKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX
PIIEKTPOOB.

DIEKTPOXUMHUYECKAs U KOHLEHTPALMOHHAS MOJISIpU3aLIns.

12. DnexTponus.

[TocnenoBarenbHOCTD AEKTPOJHBIX MPOLIECCOB. BbIXo Mo TOKY.

DNEKTPOJIN3 C pACTBOPUMBIM U HEPACTBOPUMBIM aHOOM.

[ IpakTHUecKoe NPUMEHEHHUE IEKTPOJIN3A.

13. Koppo3sus.

OcHOBHBIE BHIbI KOPPO3UU. XUMHUYECKAsI KOPPO3HSL.

DneKTpoxuMHuueckasi Kopposusi. [louBeHHas KOppo3us.

14. Xumudeckas uaeHTUPUKAIINSA.

KauecTBEeHHBIN U KOJTMYECTBEHHBIN aHAIM3.

XUMHUYEeCKU aHan3. AHAIUTUYECKUN CUTHAI

[IpakTHyeckue 3aqaHus:

1. Hanucarb ypaBHEHUs CTyNIEHYATON AMCCOLMALINM THAPOKCH 1A Kanblus. Ha3BaTh
BCE MOJYyYEHHbIE KaTHOHBI. HanucaTs ypaBHEHHsI CTYIIEHYaTON JUCCOLMAIIIN
cepHoi kucnotel. Ha3eate Bce nosydeHHsle aHMOHbL. Hanvcars ypaBHEeHHs
PEaKIHI MOTyYEHUsI BCEX BO3MOXKHBIX COJIEN, TTPU B3aUMOJEHCTBUU
[IpeUI0KEHHBIX BenlecTB . Ha3BaTh Bce MOTydYeHHBIE COJIN.

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

3. Vcxonst U3 MON0KEHUS JIEMEHTOB B MEPUOJUYECKON CUCTEME, NTOKA3aTh, KaK
[MOCTPOEH BHEIIHUN SHEPreTUUECKUN ypoBeHb aroMa Cr (YUECTh «IIPOCKOK»
hIIeKTpOHA). PacnipeieuTh BaJeHTHBIE 3J€KTPOHBI [0 aTOMHBIM OpOUTANISIM.

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

5. Kak u3 aroma Li momyuuts Lil+ non? Hamucars ypaBHEHHE COOTBETCTBYIOIIETO
nporecca. COCTaBUTD AEKTPOHHBIE (POpMYIIBI aToMa U HoHa. (D £ ? — D+n).
OnpenennTs MaKCUMAJIBHYO KOBAJIGHTHOCTh aTOMA.

6. Mcxons U3 NOJI0KEHNS 2JIEMEHTOB B IEPUOAMYECKOI CHUCTEME, YKa3aTh, KAaKOH 13
MIPUBEIAECHHBIX HUKE 3JIEMEHTOB:

a) UMeeT HauMEeHbIyo 2Hepruto cpoacTra: F, Cl, Br, [; 0) siBiseTcs CUIbHBIM
BoccTtanoBuTeseM: Ni, Pd, Pt

7. Paccunraiite AG® cienyromei XMMUUECKON peaKkIuu:

Al2 O3(tB.) + 3S0O3 = 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 nu peakius npu TaHHOW TeMIepaType MpoTeKaTh
CaMOIIPOU3BOJILHO?

8. Beruucnure TemioBoit 3 hekT XUMUIECKON PeaKIuu:




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

€CJIM U3BECTHBI TEIUIOBbIE A((DEKTHI CIEAYIONNX PEaKIIUM:

2502 (r) + 02 (r) =2 SO3 (r) + 196 x/[x;

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

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

AH0298, xJI)x/Mons S0298, [Ix/Mons K

NH3 -46,19 192,50

HCI -92,30 186,70

INH4Cl -315,39 94,56

10. IIpu noBeimiennu Temneparypsl Ha 20C CKOpOCTh peakiuu Bo3pociia B 9 pas.
UeMy paBeH TeMIepaTypHbIii KOOQQHUIMEHT 3TON peakluu U BO CKOJIBKO pa3
YBEJIIMUUTCS €€ CKOPOCTh MPH MOBBIIICHUH TeMIiepaTypsbl Ha 30 u Ha 100C?

11. Haiigute koHCTaHTy ckopocTu peakiuu 2A + B — C, 3Has, uro npu
KoHIIeHTparusaX A u B, coorBeTcTBeHHO paBHbIX 0,5 1 0,6 MOIIB/I1, €€ CKOPOCTH
cocrasisget 0,018 Monp/1 - MUH.

12. XuMuueckoe paBHOBECHE OMHOCTaIuiHON peakunu 2 A(T) + B(r) <> 2 C(1)
YCTaHOBHJIOCH IPH CIIEAYIONINX KOHIICHTPALUAX YIaCTHUKOB peakuy (MOJIb/J):
[A]=0,5;[B]=0,7; [C] =2,]1. B kaKyt0 CTOPOHY CMECTHUTCSI XUMHUUYECKOE
paBHOBECHUE, €CIIM B CUCTEME YMEHBIIUTH 001iee naBineHue B 2 pa3a? OTBeT
MOTHUBUPYWUTE Ha OCHOBAaHUH pacuéTa CKOPOCTEH MPSMON U 0OpaTHON peaKIIHii.
13. lana peaxus: KOH + HCN < KCN + H20.

Hanumure cokpanieHHOe HOHHO-MOJIEKYIISIPHOE YpaBHEHHE JaHHOW PEeaKIiH.
Vcnonp3ys 3HaueHust Knuce ciadbIx 37€KTPOIUTOB, ONPEAEINTE, B KAKYyI0 CTOPOHY
CMEIIEHO PAaBHOBECHUE PEaKIIUU (HOHOB, MOJICKYJ).

14. Cnunmu moniapHo pactBopsl: a) FeSO4 u HClL; 6) CuCl2 u H2S; B) Na2SO4 u
H3PO4.

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

15. Hansl conu: 1) Na2§; 2) FeCl3; 3)K2S04; 4) K3PO4; 5)CuS0O4; 6)NaCl ;
7)SnSO4. Onpenenute, pacTBOPHI KaKuX coyieid umeroT pH>7.

16. 'maponu3 Kakux cojeil MpOTEeKaeT B COOTBETCTBUU CO CJIETYIOLIUM
COKpaIllEHHbIM HOHHO-MOJIEKYIISIpHBIM 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 MOIEKYJISIpHOE ypaBHEHUE THIPOJIU3a STOM COJIH.

18. Beiuncnure KOHCTaHTy FMAPOIN3a U cTeneHb ruiponusa conu NH4CN
(t=25°C).

19. TTogoOpath k03¢ HUIIMEHTH METOOM MOHHO-YIEKTpOoHHOTO Oananca. K2Cr207
+ HCI1 = CrC13 + KCI1 + CI2 + H20

20. CocraBbre cxemy U Borurcaute JJC Kene3H0-pTYyTHOIO raJIbBAHUYECKOTO
DIIEMEHTa, B KOTOPOM KOHIIeHTpatus noHoB [Fe2+] = 1,0 moinb/i1, a mornos [Hg2+]
= 1-10-2 momnp/1.

21. Pe3p00BO€E KpemeXxHOE U3/IeNTNe U3 MHCTPYMEHTAILHOM CTaJIM Ha OCHOBE
bKeIesa, coleprKallnii KoOambT U MeZlb, MOKPHITO HUHKOM. COCTaBbTE 3JIEKTPOHHOE
ypaBHEHHE aHOJTHOTO U KaTOJIHOTO MPOLIECCOB KOPPO3UU U YKAKUTE, K KAKOMY THITY
(aHOIHOMY WJIM KaTOAHOMY) OTHOCUTEJIBHO OCHOBHOT'O METajula OTHOCUTCS 3TO
nokpbITHE. ONpenennTb, Kakie MPOAYKTh KOPPO3UU 00pa3yroTCs BO BIaXKHOM
BO3yX€ ITPU HAPYLIEHUH LIETOCTHOCTHU IOKPBITHSL.

TeKylIuH (3anmra
1ab0paTOPHBIX
pabor)

Knacchr HCOPTraHNYCCKUX COCOUHEHMI

1. CrenieHb OKMCJICHMS aTOMa DJIEMEHTA B COCOAUHCHHMU.

2. OKCI/I,Z[BIZ OIPECACIICHUC, KJIaCCI/I(I)I/IKaLII/I}I, HOMCHKJIATypa, MCTOALI IMTOJTYy4YCHHA,
BaKHEHIITHEC XMMHYSCKIE CBOMCTRBA.

3. Kucaotsr: OIpCaACIICHUC, KJIaCCI/I(I)I/IKaLII/I}I, HOMCHKJIATYpa, JUCCOIHAIINA,




BAKHENIINE XUMHUUYECKHE CBOMCTBA. METOABI MOTyUEHUS.

4. OcHOBaHMS: ONIpeAeIeHUEe, HOMEHKIIAaTypa, JUCCOLUAIINS, BaXKHEUIIINE
XUMHUYECKHE CBOMCTBA. METOIbI MONyYEHHS.

5. Conu: onpeneneHue, kinaccupuKamms, HOMEHKIaTypa. Jlucconuarus.
Baxneimue cBoiicTBa. MeTOAbI NOIMYYEHMsI KUCIIBIX, CPEAHUX (HOPMAJIBHBIX) U
OCHOBHBIX COJIEH.

KuHeTrnka XMuMHYECKUX peakuui

1. IIpocTeie U CIIOKHBIE, TOMOTE€HHBIE U TETEPOrC€HHBIE XUMUYECKUE PEAKIIUN.
CKopoCTh XUMHUYECKOM peakIiu: orpesieieHue U (aKToOpbl, OT KOTOPBIX OHA
3aBUCHT.

2. 3akoH aeiictBua Macc. Kunetnueckoe ypaBHeHue. KoHcTanta ckopocTu
XUMUYECKOMN peakuuu. Iopa1ok 1 MOJIEKYISIPHOCTh pEaKIUu.

3. IlpaBuno Baut-T'odda u ero maremarnyeckoe BelpakeHue. TemmneparypHbIi
KO3 (HUIIMEHT CKOPOCTH XUMHUUYECKON PEaKIIHH.

4. DHeprus akTuBaluu. YpaBHeHuEe AppeHuyca.

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

XHUMUYECKOE PaBHOBECHE

1. O6parumble 1 HEOOPATUMbIE XUMHUYECKUE PEAKLIUH.

2. Xumnueckoe paBHoBecre. KoHcTaHTa XUMHYECKOTO PaBHOBECHS.

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

4. BnusiHue KOHLIEHTPALMK, TEMIIEPATYyPhl, JaBJICHUS HA CMEIIEHUE XUMUYECKOTO
paBHOBeCHS] 0OpaTUMOM peaKIuu.

5. MaremaTn4ecKkoe BBIPAKEHUE CBA3U MEXKITY KOHCTAHTOM XUMHUYECKOTO
paBHOBecus 1 sHeprueit [ modoea.

Peakinu noHHOTO OOMEHa

1. Onexrponutsl. CHiIbHBIE U c1a0ble ANeKTPoIUThL. COCTOSIHUE CUIIBHBIX U
cl1a0BIX JIEKTPOIUTOB B pacTBope. KoHcTaHTa Aricconualiii.

2. NonHoe npousBeneHue Boabl. Bogopoauslii nokasarens. MIHIUKATOPBHI.

3. IlpousBeneHre paCTBOPUMOCTH. YCIIOBHUE BBIMAJECHUS OCAIKA.

4. Peakmin oOMeHa B pacTBOpax 3MeKTpoiauToB. CocTaBIeHHE HOHHO-
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX PEAKIIHUI.

5. O6parumblie peakiun ooMeHa. CMeleHne XUMUIECKOTO PABHOBECHS B
00paTUMBIX peaKIUsIX OOMeHa.

[ 'maponus conent

1. 'maponus conei. [Ipuunna runponusza. CieacTBus ruipoin3a.

2. Kakue conu nmoaBepraroTcsi TUIPOIU3Y U oYeEMY?

3. OnpenenieHue xapakrepa Cpepl B pe3ysbTare Tuaposn3a.

4. KoHcTaHTa U CTENEeHb TUAPOIN3a.

5. BnusiHue teMmeparypbl 1 pa30aBiieHUs pacTBOpa Ha CTEMEeHb TUAPOIIa COMH.
Koppo3us u 3amura MeTaaioB

1. CtanmapTHbIE IEKTPOAHBIE MOTEHIMABI. YpaBHeHue HepHcTa.

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

3. Koppo3us. Xumuueckas v 3J€KTPOXUMHUYECKasi KOPPO3HUsI.

4. CriocoObl 3aIIUTHI METAJIOB OT KOPPO3HH.

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

DNEKTPOIUTUYECKOE HUKETMPOBAHUE MENIN

1. Onexrponus. TUnsl AIEKTPOJOB.

2. 3akonbl Dapajes.

3. ITocenoBaTenbHOCTD AIEKTPOAHBIX NTPOLIECCOB HA AaHO/E U KaTOJIE.

4. IlepeHanpskeHe BbIACICHUS ra30B HA MeTauiax. Pacuér aneKkTpoaHbIX
MOTEHIINAJIOB (C YY€TOM MEePEHANPSIKEHUS).

5. Beixon no Toky. [IpakTrnueckoe mpuMeHEHUE AIEKTPOIN3A.
[IpuroToBiieHrE PaCTBOPOB 3aJAHHOM KOHIIEHTPALUU.

[IpoBepka KOHLIEHTPALMK IPUTOTOBIEHHOI'O pacTBOpa




1. Uto Ha3bIBaeTCsl paCTBOPOM, PACTBOPUTENIEM, PACTBOPEHHBIM BelecTBoM? Kak u
YEeM PA3IUYAOTCS MOHATHUS PACTBOPUTENS U PACTBOPEHHOTO BeniecTna?

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

3. Uro HazpIBaeTcs KOHIIeHTpanuen pactBopa? [IpuBenure hopmysbl 1iis
BBIYHCIICHHS BCEX CIIOCOOOB BBIPAKEHUST KOHIIEHTPAIIUU PACTBOPOB.

4. Uto Takoe TIoTHOCTh pacTBopa? Kakum 006pa3zoM MOXKHO OTIpEIeTUTh
[JIOTHOCTH pacTBopa?

5. B yeM 3akiirodaeTcsi CynHOCTh METOJIa TUTPOBAHMS ?

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecnedeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1.  Axwmeros, H. C. O6mias u Heopranudeckass Xumusi Y4aeO. 11t XUM.-
TeXHOJ. crennanpHocTel By30B H. C. AxmeTos. - 7-e u3z., crep. - M.: Beiciias
mkona, 2006. - 742, [1] c. .
2. TI'munka, H. JI. O6mas xumusa Yue0. mocooue AJjist HEXUM. CHEll. By30B
ITox pen. B. A. PabunoBuya. - 23-e usz., crep. - JI.: Xumus. Jlenunrpaackoe
otnenenue, 1984. - 702 c. un.
3. KoposuHn, H. B. O6mas xumust [Tekct] y4eb. 1715 By30B 110 TE€XH.
HarpaBiieHUaM U criermainbHocTsM H. B. KopoBuH. - 12-e u3n., ucnp. - M.: Beicias
mikona, 2010. - 556, [1] c¢. u.

0) OononIHUMENbHASL IUMePamypa:
1. Axwmetos, H. C. O6mas u neoprannueckast xumus [ Texcr] yue6. mis
XMM.-T€XHOJI. cnenuanbHocTei By3oB H. C. AxmeToB. - 7-€ u3n., crep. - M.:
Bricmas mikona, 2009. - 742, [1] c. un.

8) omeuecmeenHuvle U 3apy0edtCHblIe HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. Xwumus u xu3nb / Poc. akaj. Hayk, pel. )KypH. : HayuHo-nonynspHbIii
KypHal

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL.

1. O6mas xumus Tekct Y. 1 yue6. mocobue mjis 1ad. paboT 1o
HarnpasieHuto "Apxurektypa" u ap. Hanpasienusm U. B. Kprokosa u np.; FOx.-
VYpau. roc. yu-1, Kadg. Heopr. xumus ; OYpI'Y. - 2-e uzn., ucnp. u J01. -
Yensbunck: Uznarensckuit Lentp OYpI'Y, 2014. - 85, [1] c. u.

2. Xwumusa. KoHTponbHO-U3MepUTEIbHBIE MaTepuaibl / cocT.: E.A.
I'puropeesa, E.I. AnTomkuna. — Yensounck: U3narensckuii nentp FOYpl'Y, 2013.
—48 c.

3. Pabouas Terpajap no XUMHUHU 11 JTAOOPATOPHBIX PaOdOT: 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. O6mas xumus Tekct Y. 1 yue6. mocobue njist 1a6. paboT 1o
HarnpaBieHuto "Apxurektypa" u ap. Hanpasinenusm W. B. Kprokosa u np.; FOx.-




VYpain. roc. yu-1, Kad. Heopr. xumus ; FOYpI'Y. - 2-e uzn., ucnp. u gor. -
Yensaounck: Uznarensckuit Lentp OYpI'Y, 2014. - 85, [1] ¢. ui.

Xumusi. KoHTpoabHO-U3MepUTeNbHbIE MaTepuansl / coct.: E.A.
I'puropresa, E.I. Antomkuna. — Yensounck: U3narensckuii nentp FOYpl'Y, 2013.

2.

— 48 c.
3.

PaGouas TeTpaap mo XumMuu i 1a00paTOPHBIX padOT: METOAMUECKUE
ykazanawus / coct. E.A. I'puropsesa, E.I. AaTtomkuna. — Yensiounack: 3narenpckuii
uentp FOYpl'Y, 2012. - 51 c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

HaumenoBanue
Ne Bun peeypeas | bubmuorpadudeckoe onvcanue
JUTEpaTypbl | DIEKTPOHHOM
dbopme
[Ipecc, 1. A. OcHoBbI 00mIeit xumun : yaeOHoe mocooue / M. A.
ONEeKTPOHHO- .
P . [Ipecc. — 2-e u3a., nepepad. — Cankr-IlerepOypr : Jlanp, 2012. —
OcHoBHast 496 c. — ISBN 978-5-8114-1203-7. — TeKcT : 3IEKTPOHHBIH //
1 cucTeMa
nreparypa I3aTeNLCTE] JlaHb : 311eKTpoHHO-0MOMMoTeuHas cucrema. — URL:
M https://e.lanbook.com/book/4035 (mnata obpamenus: 08.10.2021). —
Pexxum tocTyma: 1 aBTOPHU3. MOIb30BaTENCH.
.. [Xumus. OcHoBHBIE TOHATHA U 3aKOHBI [ TekcT] : yue6. mocobue ans
DNEeKTPOHHBIN . _
JlononHuTENbHAS 1 kypca Hexum. cnermanbHocTeil / E. I. Arromkuna ; FOx.-Ypau.
2 Karajor
niTeparypa [OVpIY roc. yH-T, Kad. Heopr. xumus ; IOYpl'Y
p http://www.lib.susu.ru/ftd?base=SUSU_METHOD&key=000559344

9. I/IH(l)OpMaIII/IOHHbIe TEXHOJIOI'HHd, UCITOJIb3YEMbI€ IIPH OCYHICCTBJICHUHA
06pa30BaTe.111>H0r0 nmpomecca

HepequL HCIIOJIB3YEMOI'O IMMPOIpaMMHOI'O oOecCIIeueHHs:

1. Microsoft-Office(6eccpouno)

[lepedenpb UCTIONB3yEeMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIIMHBI

OcHoBHOE 000py/I0BaHKE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,

Bun 3ansaTui aJ;; IpeayCTaHOBJIEHHOE IPOrpaMMHOE 0OecIieueHHe, UCTIONb3yeMOe JUIs
Pa3IMYHbIX BUJOB 3aHITHH
Texmmn 450 |MynbTuMenuiiHas ayquTopus ¢ TPe/Ly CTAHOBJICHHEIM IIPOTPAMMHBIM
(1) |oOecneueHreM, KOMIUIEKT NPE3EHTALMHN MO AUCIUILIIMHE
SK3aMeH 412 |Criennanyu3upoOBaHHbBIE CTEHBI, TAOIHUIIBI, CXeMBI 10 TeMaM: «CTpoeHue
(1) |aromar, «DnexTpoxumus», «PacTBopb»
JaGoparopubie 412 CneuminmnpOBaHHHe naboparopuu JUIAL IPOBEICHH 1a00paTOPHBIX
ARSI (1) 3aHSITUNA 10 XUMUH, HA0OOPBI XUMHUYECKOM MOCy/Ibl, MIPUOOPOB U PEAKTHBOB.
Crienanu3upoBaHHbIe CTEH IbI, TAOIUIIBI.
[Ipaktnyeckue 419 |Cnenuanu3upoBaHHbIE CTEH IbI, TAOIHUIIBI, CXeMBbI 110 TeMaM: «CTpoeHue

3aHITHS U ceMuHapsl |(1)

aToma», «DNeKTpoxuMus», «PactBopsi». JlabopaTtopHoe 000py0BaHNE




