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1 llepeyeHb IVIAHMPYEMBIX Pe3y/IbTATOB OGYYEHHA MO JUCHHUILINHE "XUMHA", COOTHECEHHBIX
C IVIAaHUPYEMBIMH pe3yJ/ibTaTaMH OCBOE€HHUsI 06pa3oBaTe/IbHOM MporpaMMbI

OcBoeHMe JUCHUIJIMHBI HAallpaBieHOo Ha GOpMHUpOBaHUeE:

YHUBEpPCAJbHbIX KOMIETEHIUH:

YK-1 - Cnoco6eH ocyliecTBASTh MOUCK, KPUTHYECKHUH aHa/IN3 U CUHTEe3 HHPOpMal UK, IPUMEHSTh

CUCTEeMHBIH MOAXO0/, /ISl pEeLeHUs NOCTAaBJEHHbIX 3a4a4

Pe3yibTaThl 06y4eHHUs IO AMCHUIIJIMHE ONpee/sIlIoTCS HHAUKATOPaMH AO0CTIDKeHUSs
KOMIIeTeHIIU I
HNuaukaTop(bl) AOCTUKEHUA:

Hcnonp3yeT 3HaHUE XMMUH NPOCTBIX BELIECTB U COEAMHEHUH JJIs1 peLlleHUs] T0CTaBJIEeHHbIX 3a/1a4
Pe3ysibTaThl 06y4eHHUs N0 JUCHMILIUHE:

3HaTb OCHOBHbIE 3aKOHbI XMMHUYECKOM TepMOJAMHAMHUKH W KUHETHUKH, CBOMCTBA PaCTBOPOB, TEOPHIO
3JIEKTPOJIUTUYECKON JUCCOLUALUY, OKHUCIUTEIbHO-BOCCTAHOBUTEJbHBIE, 3JIEKTPOXHUMHYECKHE MPOLECChl U
XUMHY€eCKHEe CBOMCTBA 3JIEMEHTOB NE€PHUOAUYECKON CUCTEMBI.

YMeTb CaMOCTOSITE/IbHO aHaJIM3UPOBAaTb XHWMHUYeCKHe NpOLecChl, COCTABJSATb yYpaBHeHHUs peaKkLui,
BBIINIOJIHAATh HEOGX0JUMbIE PACYETHI, 10JIb30BATHCSA CIPABOYHOM JIUTEPATYPOH.

ByiaseTb OCHOBHBIMM INpUEMaMH NpOBeJeHUs (PU3UKO-XMMHUYECKUX H3MepPeHHH; CHOCOOGHOCTHIO
HaXOJUTb ONTUMA/JbHBINA MMOAXO/J, K PELUIeHHI0 XUMHYECKHX 3a/iad.

2 MecTto gucuunynHbl "Xumua" B ctpykrype OIIOII 6akaiaBpuarta

1 ocBOEHMSA AUCHUILJIMHBI HEOOXOAMMbI 3HAaHUS YMEHMUS, HaBbIKU U (MJIM) ONBIT NpodecCHOHATbHON
JesiTeJIbHOCTH, IOJIydeHHble B paMKaxX U3yYeHHUs CIeAYIIIUX JUCHUIIIMH: MaTeMaTHKa.

JucuunianHa BxoguT B biiok 1 «/lucuuniiniel (Moaysiun)» OIOIL.
Lleqb AUCHUNJUHBI - NOJy4YeHHUEe 0OydyalMMUCA 3HAHUW, YMEHHUH, HAaBbIKOB U (MJIM) ONbITaA
npodeccHoHaNbHOH AeATeIbHOCTH, HeOOXOAUMBIX /11 GOPMUPOBAHUSA KOMIIETEHIIUH, YKa3aHHBIX B NyHKTe 1.

3 06beM agucnunauHbl "XuMusa" B 3aYeTHBIX eAHHHIAX C yKa3aHMEM KOJIMYecTBa
aKaJeMHU4YeCKHX YacoB, BblJeJIEHHbIX Ha KOHTAKTHYI0 pa60Ty 06y4YalIMXCsl C NpenojaBaresiemM (mo
BUJAM 3aHATHH) U Ha CAMOCTOSATEJ/IbHYI0 pa60Ty 06y4aloUiuxcs

0611ast TPYZI0OEMKOCTb AUCHUILINHBI "XuMus" cocTaBJiseT 3 3a4eTHBIX eAuHUIb], 108 yacos.

KosinyecTBO 4YacoB
odP 3 |03P

dopmMa 06ydeHus

Kypc 1/CemecTp 2

Bcero 4acoB 108

KoHTaKTHast pa6oTa 0Gy4aoLuXcs ¢ NpenojasaresjieM (Mo BUAAM y4eGHBIX
3aHATUI):

AyauTopHas paboTta

Tlekyum 4
JlabopaTtopHbi e 3aHATUS
[ pakTuyeckme 3aHaTus 3

BHeayauTopHas pa6oTa|

VHaveuayanbHas pabota ¢ npenoaasatesniem:
KoHcynbTayus v uHeie Buabl y4yebHOU AesTeslbHOCTU

CaMocTosATe/IbHasA pa6oTa 96

dopma NpoMeKyTOYHOM aTTecTaluu 3ayeT

4 CopeprkaHue AVMCOUIUIMHBI "XUMHA", CTPYKTYpHpPOBaHHOE IO pa3jaesiaM (TeMaM)

4.1. JleKIIMOHHbIE 3aHATUA

Pasaen AUCHUIIJINHBI, TEMBbI J'IeKLlPIfI U UX CoAgeprKaHue pr,[[O(-EMKOCTb
B Yacax

00 |30 |03D

Pasnen 1. TeopeTuyeckre OCHOBbI XUMHUU




Tema Ne 1. BBenenue. OCHOBHble NOHSAATHS M 3aKOHBbl XUMUH. Knaccudukanus 1
BewulecTB: [IpeaMer xuMuu. OCHOBHble CBOMCTBAa W KjaccHdukanus BelnecTB. OCHOBHBIE
3aKOHbI XUMHUH. TUIIBI XUMUYECKUX peaKui. XMuMHUYeCKHe CUCTeMbI U UX Pa3HOBUHOCTH.

Tema N2 2. OCHOBBI XMMHUYECKOW TEepMOJUHAMHUKU: 3aZauud XUMMHYECKOW TepMOJUHAMHUKHU. 1
Tunel cucreM. YcioBUA cyllecTBOBaHUS cucTeM. Pas3oBble paBHOBecHs. [lepBbIH 3aKoH
TepMOJAMHAMUKH. JHepreTHKa XUMHUYECKHX IpoleccoB (Tepmoxumus). 3akoH [lecca u
TemsioBol 3ddekT peakuuu (3HTanbnusA). BTopold 3akoH TepMOAUHAMHUKHU. IHTPOMNUSL.
HanpaBJsieHne npoTekaHHs NPOILECCOB.

Tema Ne 3. KunHeTnka XuMMH4YeCKHX peakunui: XuMmudyeckoe paBHoBecrue. CKOpOCTH| 1
XMMHUYECKON peaKL U U METO/Jbl ee peryJMpoBaHus. 3aKOHbI JeHCTByIOLUX Macc. BausHue
TeMIlepaTypbl Ha CKOpPOCTb peakKUUH. YpaBHeHUe AppeHHyca. OIJHepruss aKTHUBALUU.
MexanusMm peakyui. [eTeporeHHble peakuuu. KaTajuTuyeckhe CHUCTEMbl: KaTajlu3 U
KaTa/u3aTopbl. XUMHUUYeCKoe paBHOBecHue. KoHCcTaHTa paBHOBeCHS.

Tema Ne 4. PactBopsl: Knaccudukanus pactBopoB. JKuakue pacTBopbl. CHOCOGbI BbIpaXKeHUs] 1
cocTaBa pacTBOpOB. Pa36aBijieHHbIE pACTBOPBI HE3JEKTPOJHUTOB, HX KOJJIUTATHBHBIE
CBOHWCTBA. JJIEKTPOJUTHI. TUIBI U 0COGEHHOCTH HOHHBIX OOMEHHBIX peaKLUi B pacTBoOpax
3JIeKTpoJUTOB. HOHHBIE paBHOBecHMss B pacTBOpax 3JIEKTPOJUTOB. KHCIOTHOCTD H
LeJI0YHOCTh PacTBOPOB, METOJbl €€ OLEHKU M KOHTpPOJis. KuC/IOTHO-OCHOBHBIE CBOMCTBA
BemecTB. ['mjgponu3s coJieil, KoJMYeCTBeHHAss XxapaKTepHUCTHKa TIpoliecca
ruApoJiu3a. JlucrnepcHble CUCTEMBI.

Tema Ne 5. OKHC/JAMTENBHO-BOCCTAHOBUTEJJbHBbIe Ipoleccbhl: OKHUCAUTENBHO-
BOCCTAaHOBHUTeJbHble cBoMcTBa BeujecTB. OCoO6@HHOCTH M THINBl OKUCJUTEJNBHO-
BOCCTAHOBUTEJIbHBIX PeaKLMi. BaxkHel e OKHCIUTENN U BOCCTAHOBATENU. OKHUC/IUTETBHO-
BOCCTAaHOBUTeJIbHAA JBOWNCTBEHHOCTD. BIMAHNe BHEIIHNUX YCJI0BUN HA XapaKTep peaKLuH.

Tema N2 6. JyneKTpoxuMH4yeckue mnpoueccel: O6LiMe 3aKOHOMEPHOCTH 3J1€KTPOXUMHUYECKUX]
NpoIeccoB. IJJEKTPOJAHble TMNOTeHILHaJbl. BogopojgHas 1IKajJa NOTEHIIHAJOB,
JJIEKTPOXUMHUYECKHE CUCTEMbl. ['aJibBaHUYECKHE 3JIEMEHTbl U AKKYMYJISITOPHI, NPOLECCHI
aJieKTpoJsin3a. Koppo3usi MeTasJioB B rOpHOH NPOMBIIIJIEHHOCTH. PoJsib BOAbI B Ipolecce
KOppo3uu. MeTo/ bl 3allUThl OT KOPPO3UH.

Tema Ne 7. Xumus ssieMeHTOB: MeTasuibl. Ux kiaccudukanust. XMMUKO-TEXHOJTOTHIECKHE
NpoLeCcChl NOJIy4eHUsA MeTaJlJIOB U3 PYA.

HToro 4

4.2. JlabopaTOopHbIe 3aHATUA

HanmMeHoBaHMe paboThl TpyZLoeMKOCTh B
yacax
0d (30 |03D
JlabopaTtopHast pa6ota N2 1. Texnuka Ge3zomacHOCTH. [IpaBusia pa6oThl B XUMHYECKOU 2

JnabopaTopuu. Kiaccudukanus 1 HOMEHK/IAaTypa HEOPraHUYeCKUX BEILeCTB.

JlabopaTopHas pa6ora N2 2. i3MepeHue TEpMOJMHAMUYECKUX XapaKTEePUCTHK
XUMHYECKHUX NPOLECCOB.

JlabopaTopHasi pa6oTa Ne 3. KuHeTHKa XMUMHYECKUX peaKIui. XUMUYEeCKOe paBHOBECHE.

JlabopaTopHasi pa6oTta Ne 4. [I[puroToB/ieHHe pacTBOPOB 33JaHHON KOHLIEHTPALHH. 2

JlabopaTopHasi paboTta N2 5. CBoiicTBa pacTBOpPOB 3JIEKTPOJUTOB. HanmpaByieHHe MOHHBIX
peakuuil. 'maposans cosen.

JlabopaTopHasi pa6ota N2 6. OKUC/IUTENbHO-BOCCTAHOBUTE/IbHbIE pEAKIUH. 2

JlabopaTopHas pa6ora N2 7. [anpBaHMYecKue 3/ieMeHThI. HanpaB/ieHHe OKHCIUTENbHO-
BOCCTaHOBUTEJbHBIX IPOLECCOB.

JlabopaTopHas pa6ota Ne 8. Koppo3sus MeTasn10B. 2

JlabopaTopHas pa6ota N2 9. D/IeKTpoJIM3 BOJHBIX PaCTBOPOB.

JlabopaTopHast pa6ora N2 10. J/lerkue KOHCTPYKIUOHHble MaTepuasbl. TsoKesble 2
KOHCTPYKLIMOHHBIE MaTepHaJbl.

HToro: 8

4.3. CamMocTosTe/JibHasA pa6oTa 06y4yalUIerocs U nepeyeHb y4eGHO-MeTOAUYECKOTO
oGecrieyeHMsI AJIs1 CAMOCTOATE/IbHOH PaGoThl 0GY4alOUIMXCs M0 AUCHUIIIIMHE



Bug CPC TpyAroeMKOCTb B
yacax
0® |30 [03D
O3HaKOMJIeHHe C COJZep>XaHUMEeM OCHOBHOMH U JONOJHUTEJNbHOW JIMTepaTypHhl, 60
MeTOAMYEeCKMX MaTepHasoB, KOHCIIEKTOB JIEKUMH [JA TMOJATOTOBKH K 3aHATHUAM IO
cleJyOIMM TeMaM: OCHOBHble MOHATHS M 3aKOHbl XMMMH; KJaccupuKalus BellecTs;
OCHOBBI XWMUYECKOU TEPpMOJUHAMHUKH; KHHETHKA XHWMHYECKHUX peaKuuﬁ; pPacTBOPBLI;
OKHCJINTEJIbHO-BOCCTAHOBUTEJIbHbIE MPOLECChl; 3JIEKTPOXUMHUYECKHEe NPOLECChbl, XUMHUA
3JIeMEeHTOB; KOHCTPYKLMOHHblE MaTepHaJlbl.
[ToarotoBka n opopmMJyieHHE OTYETOB 10 JJab0paTOPHBIM paboTaM 18
[ToAroToBKa K TEKyIl,eMy KOHTPOJIIO yCIIEBAEMOCTH U IPOMEXYTOYHOM aTTecTaluu 18
HToro: 96

5 ®OH/J OIEHOYHBIX CPEACTB JAJIA NMPOBEAEHHUSI MPOMEXYTOYHON aTTeCTalUu O0y4YaloIiuXCs

0o AUCHMILIMHE

"Xumusa"

5.1 acnopT ¢poHAA OLIEHOYHBIX CPEACTB

Il1aHMpyeMble pe3yJbTaThl 06y4YeHHUs 10 ZUCHUILIMHE (MOAYJII0)

JducounianHa HanpaBJIeHa Ha q)OpMPlpOBaHPIe c1eaAyrumux KOMINeTeHI U BbIIIYCKHHUKaA:

J1abopaTOpPHBIM
pa6oTam

dopma(bl) |Kommnerenuuu,UHagukatop(sl) |[PesyabTaTsl 06y4yeHUsA 1NO|YpoBeHb
TeKkymero |popMupyembie | JOCTHUXEeHHU AAUCHUNJIUHe (MOAYJII0)
KOHTPOJS B pe3yJbTaTeKOMONEeTEeHLUH

OCBOEeHMUHA

AHUCI AIJHHBI

(Moayns)
Onpoc no|YK-1 Hcnonb3yeT |3HAaTh OCHOBHBIE 3aKOHBI XUMHUYeCKOW |Bbicokui
KOHTPOJbHBIM 3HaHUe XHUMHUU|TepMOAUHAMUKHU U KHHETHUKH, CBOHCTBa (M JI U
BompocaM U MPOCTBIX BEIECTB |pacTBOPOB, TEOPUIO 3JIEKTPOJUTHYECKON [cCpe AHU T
(nnn) Y COeJUHEHMH JIA|JUCCOL Al UH, OKHUCJHUTEJBHO-
TeCcTUpPOBaHHUE, pemeHUusd BOCCTAaHOBHUTEJbHBIE,
NOJATrOTOBKA NOCTaBJIEHHBIX|3JIEKTPOXUMHUYECKHUE TMPOLECCHl U
OTYEeTOB MO 3ajad. XHUMHUYEeCKHe CBOWCTBAa 3JIEMEHTOB

HepI/IOAI/I‘{eCKOI‘;I CHUCTEMBI.
YMeTb camMoCTOSATe/NIbHO dHAJIN3UPOBAThH

XUMHUYeCKHe  TpPOILecChl,  COCTaBJATH
ypaBHEHHUS peaKUUH, BbINOJHATH)
HeoOXOAMMble pacyeThbl, IO0Jb30BAThCH
CIIpaBOYHOM JIUTEPATYPOH.

BiajeTh OCHOBHBIMU IpHUeMaMU

NpoBeAeHUud GHU3UKO-XUMUYECKUX
HW3MepeHUH; CTOCOGHOCTbIO HAXOAUTh
ONTHUMAaJbHBIA NOAX0/ K pelleHUIo

XUMHUYECKHUX 3a/a4.

BbICOKHUH YPOBEHb JOCTH)KEHHUS KOMIETEHIUH - KOMIeTEHIIUSA CPOpMUpPOBAHA YACTUYHO,
pEeKOMEH/I0BaHHbIE OLLEHKHU: OTJIMYHO, XOPOIIO, 3a4YTEHO.
CpeJHUl yPOBEHb AOCTH>KEHUSI KOMNETEHIMM - KOMIIeTeHIIUs] cHOPMHUPOBAHA YaCTHUYHO,
pPEKOMEH/I0BaHHbIE OLIEHKHU: XOPOLIIO, YI0BJIETBOPUTENBHO, 3a4TEHO.
Huskuii ypoBeHb [JOCTHMKEHUS KOMIETEHIMU

OLIEHMBAETCA HEY/0BJIETBOPUTEJbHO WM He 3a4TEeHO.

KOMIeTeHIuA He

cdopMUpOBaHA YaCTHUYHO,

5.2. KoHTpOJIbHBIE 3aJaHMUA UJIH HHBIE MaTepHaJibl
Tekymuil KOHTPOJIb yCHeBaeMOCTH M aTTeCTALlMOHHble WCNBITAHUA OOYydYaloIIUXCA MOTyT ObITb
OpraHu3oBaHbl ¢ ucnoJsb3oBaHueM pecypcoB JUOC Kys['TY. [losHbI NepedyeHb OLEHOYHBIX MaTepuasioB
pacnosioxked B IUOC KysI'TY.: https://el.kuzstu.ru/login/index.php.
Tekyl Ui KOHTPOJIb YCIIEBA€MOCTH U aTTeCTallHOHHbIE UCIIBITAaHUSA MOTYT NIPOBOAUTLCA B MUCbMEHHOMU
U (Wn) yCTHOU, U (MJIK) 31eKTPOHHOU dopMe.

5.2.1. O1zeHOYHbIE cpeAacTBa IPH TEKylleéM KOHTpoOJie

TeKyH_U/II‘/JI KOHTpPOJIb IO TeéMaM AHCHUIVIMHBI 3aK/Il04aeTCd B OIIPpoCe II0 KOHTPOJIbBHBIM BOIIpOCaM H (I/U'll/l)



TeCTUPOBAHMH, IOJOTOBKE OTYETOB I10 JIA6OPAaTOPHBIM paboTaM.

Onpoc rno KOHMPOJIbHbLIM 80MpPOCcaM:

[Ipu npoBeJleHUH TeKyIlero KOHTPOJIsA 06yJanIuMcs 6yAeT NHUCbMEHHO, IN60 YCTHO 33/1aHo ABa
BONpPOCa, Ha KOTOPble OHU JOJIKHBI JaTh OTBETHI.

Hanpumep:

1. YTo Ha3bIBaeTCsA CTaHAAPTHBIM 3JIEKTPOAHBIM NOTeHLMATIOM?

2. YTo Takoe BOAOPOJHBIN 3J1€KTPOL?

KpuTepun oneHnBaHuA:

-90-100 6a/10B - IpH NPaBUJIBLHOM M MOJIHOM OTBETe Ha JiBa BOIPOCa;

- 80-89 6GaysoB - NMpY NPaBUJIBHOM M MOJIHOM OTBETE Ha OJWH U3 BONPOCOB M NMPABUJIBbHOM, HO He
MOJIHOM OTBeTe Ha JIpyroi U3 BONPOCOB;

- 60-79 6ayJI0B - MPU NPABUJIBbHOM MOJHOM OTBETE TOJIBKO Ha OJWH W3 BOMPOCOB;

- 0-59 6an1y10B — IpY OTCYTCTBUH PAaBUJIbHBIX OTBETOB Ha BONPOCHI UJIM IPH NPAaBUJIbHOM, HO He
MOJIHOM OTBeTe Ha OJUH U3 BOMPOCOB.
KonunvectBo 6am108B(0-59|60-79|80-89 |90-100

lkana OLl€HNBAaHUA|(HEY|YA0BJI| XOPOILIO|OTJIUIHO

IIpuMepHBIN IepeYeHb KOHTPOJIbHBIX BONIPOCOB:

Tema 1. BBeageHue. OCHOBHble INOHATHA MU 3aKOHblI XHWMMHMH. Kinaccupukanua
BemecTB: [Ipeamer xumMuu. OCHOBHBIE CBOMCTBA M KjaccupUKanMsa BelnecTB. OCHOBHbIe 3aKOHBI
XUMUH. TUNIBI XUMHYECKHUX peaKnuil. XMMHUYeCcKHe CUCTEMBI U UX Pa3HOBHUAHOCTH.

1. CocTaBbTE B MOJIEKYJISIPHON K MOHHOUM popMax ypaBHEHUS
2. Hanuuute ¢opMyJibl cCpeiHEH, KUCJIOW U OCHOBHOM coJiei
3. [IpuBeauTe nprMep aMPOTEepPHOrO BelleCTBa U JOKaXKUTe 3TO COOTBETCTBYIOLUIMMHU ypaBHEHUSIMU
4. OcHOBHBIE CBOMCTBA U KJacCUPUKaL U BelleCTB.

5. OcHOBHbI€ 3aKOHBI XUMHHU.

Tema Ne 2. OCHOBbl XMMHUYECKOH TepMOJAUHAMMKHU: 3aJayd XUMHUYECKON TepMOJUHAMHKHM.
Tunel cucteM. YCJI0OBHA CyINeCcTBOBaHMA cucteM. PasoBble paBHoOBecHuA. IlepBbId 3aKOH
TepMOAHMHAMMUKHU. JHEepreTuKa XMMHU4YECKHX mnpoueccoB (TepMmoxummusi). 3akoH I'ecca U TenioBOH
3¢pdeKT peakuuu (BHTANABNUA). BTOpoil 3aKOH TepMoAUHAMHMKHU. IJHTponusa. HampasieHue
npoTeKaHUusl NIPOLEeCCOB.

1. /laliTe onpefie/ieHUs IOHATUAM: TepMOJAUHaAMUUeCKasl CHCTeMa, TepMOAMHAaMUYecKHe apaMeTphl,
TepMOJAMHAMHUYECKHUH npolecc, QyHKIHUSA COCTOSIHUS CHCTEMBI
2. Tunel cucTeM
3. Ycii0BUA cyleCTBOBAHUSA CUCTEM.

4. ®a30Bble paBHOBECHS.
5. [lepBbIil 3aKOH TEPMOJUHAMHUKH.

Tema Ne 3. KmHeTHuka XMMHYeCKHUX peakunui: XuMuuyecKoe paBHoBecue. CKOpocCThb
XMMHUYEeCKOM peakKIlMM M MeTOJbl ee peryjJupoBaHMA. 3aKOHbl JeHCTBYWINHMX Macc. BimsHue
TeMIepaTypbl Ha CKOPOCTb peakKnMii. YpaBHeHHe AppeHHMyca. JHeprusi aKkTMBanuM. MexaHHU3M
peaknuii. TeTeporeHHble peaknuu. KaTaiuTh4deckHe CHCTeMbl: KaTa/JM3 M KaTaJlu3aTOpBhI.
XumMu4yeckoe paBHoBecue. KoHcTaHTa paBHOBeCHs.

1. BeruncauTe TeMnepaTypHbIi KO3QOUIIHMEHT CKOPOCTH PeaKIuU
2. Ha cko/1bKO IrpajlycoB ceiyeT NOBBICUTh TeMIlepaTypy, YTOObI CKOPOCTb peaKlMH yBeanduaack B 81 pas,
ecJIM TeMIIePATYPHBIH K03$UIIMEHT CKOPOCTH paBeH 37?7
3. XuMHYecKoe paBHOBecCHe.

4. CKOpOCTb XMMHUY€eCKON peaKLlMU U MeTO/bl €e peryJMpoBaHHUs.
5. 3aKoHBI AeHCTBYIOINX MacC.

Tema Ne 4. PactrBophbl: Kinaccupukanua pactBopoB. Kuakume pacTtBopbl. Cnoco6bl
BBIpa>keHHs COCTaBa pacTBOpPOB. Pa3GaByieHHbIe PacTBOPHI HE3JIEKTPOJIMTOB, UX KOJIJIMTaTHUBHBIE
cBOMcTBa. J/eKTPo/MThl. THUNBI M OCOGEHHOCTHM HOHHBIX OGMEHHBIX peaKIuid B pacTBopax
3/1IeKTpoIMTOB. NOHHBIe paBHOBeCcHsI B pAacTBOpax 3JIEKTPOJIUTOB. KMC/IOTHOCTL U IIEJ0YHOCTH
PacTBOpPOB, METOAbI €é OLeHKH M KOHTpPOJisA. KMC/I0THO-OCHOBHBIE CBOMCTBA BelecTB. 'maposus
coJieli, KOJIM4eCTBEHHasA XapaKTepPUCTHUKa Ipolecca rTMApoJin3a. /lucnepcHble CUCTEMBI.

1. JlaiiTe onpepesieHUA TNOHATHUAM: PacTBOp, PaCTBOPHUTEeNb, PaCTBOPEHHOE BeIleCTBO, 3JIEKTPOJIUT,
KOJINYeCTBO
BeleCcTBa, IJIOTHOCTh, KOHIeHTPaL U, UHTePIOJIsALUs.

2. OxapaKTepHU3yiTe KOHLIEHTPUPOBaHHbIE, pa36aBJjieHHbIE, HACBIIleHHbIe, HEHACBIIleHHbIe U IlepechIlleHHble
pacTBophbl. Kak M3MeHseTcs cOCTOsIHMe pacTBOpa IPU U3MeHeHUHU TeMnepaTypsbl? [Ipy uaMeHeHUH
JAaBJieHus?

3. HazoBuTe cioco6bl BhIpaXKeHUsA COCTaBa PacTBOPOB, IPUBEANTE UX 0003HAYEHHA U YKaXKUTE Pa3MEPHOCTb



BeJINYMH. B KaKkux ciydasx UCMoJib3yIOT JOJIbHbIe eJUHULIbI? B Kakux — pasMepHble?
4. Cnoco6bl BBIpaXKEHUSA COCTaBa PacCTBOPOB.
5. PazGaBsieHHBIE pacTBOPHI HEAJIEKTPOJIHUTOB, UX KOJIJINTAaTUBHbIE CBOMCTBA.

Tema Ne 5 . OKHCAUTE/JNbHO-BOCCTAHOBUTEJbHble mnponeccbl: OKHUCAMTENAbBHO-
BOCCTAaHOBHTeJ/JIbHbIe CBoOHcTBAa BemecTB. OCOGEHHOCTHM M THNbl OKMCJIUTEJBHO-
BOCCTAHOBHUTEJ/IBHBIX peaknui. BaxkHeHlIMe OKHC/JIMTE/IM M BOCCTAaHOBUTeJU. OKHC/IUTE/BHO-
BOCCTAaHOBMTEJ/IbHAsSI ABONCTBEHHOCTD. BlMsIHUMe BHEIIHUX YCJIOBUM Ha XapaKTep peaKI M.

1. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE TPOLECChI
2. OKHC/IMTeNIbHO-BOCCTAaHOBUTE/IbHBIE CBONCTBA BeleCTB.

3. OCOGEHHOCTH U THUIBl OKHUCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHM.
4. BaxkHeH LI e OKUCIUTENN U BOCCTAHOBUTEH.
5. OKUC/IUTEBHOBOCCTAaHOBUTE/IbHAsS aMOTEPHOCTb.

Tema N2 6. JyieKTpoXuMHUYecKHe npouecchl: O6Hue 3aKOHOMEPHOCTH 3JIEKTPOXUMHUYECKHUX
NnpoIeccoB. JJIEKTPOJHbIe NOTeHa/bl. BogopoaHana mKasia NOTEHIMAIOB. JJIEKTPOXMMHUYECKHe
cucreMbl. 'asbBaHHYEeCKHE 3JIEMEHTbl M AKKyMYJIATOPBI, Ipolecchl 3JieKTpoJsM3a. Kopposusa
MeTaJ/IJIOB B TOPHO# NPOMBILIJIEHHOCTH. PoJsib BOABI B mponecce KOppo3uu. MeToAbl 3alliUThl OT
KOpPPpO3MH.

1. D/1IeKTpOXUMUYECKHUE TPOLECCHI
2. O61ue 3aKOHOMEPHOCTH 3JIEKTPOXUMHUUYECKUX NPOLECCOB.

3. JJIeKTpOoJHble NOTEHLUAJIbI.
4. Bopgopo/Has 1iKaJja IOTeHLUaJIOB.
5. D/1eKTpOXHMHUYECKHE CUCTEMBI.

Tema Ne 7. Xumusda sjieMeHTOB: MeTasuibl. X ki1accupukanysa. XUMHKO-TEXHOJIOTUYeCKHue
Nponecchl NoJIly4eHUs1 MeTa/IJIOB U3 PYA.

1. XuMus 3/1eMeHTOB
2. MeTasuibl. Ux kaaccudukanus.

3. XMMUKO-TeXHOJIOTUYeCKHe NPOLLecChl NoJIy4YeHHUsl MeTa/LJIOB U3 PYA.

OmyemsI no nabopamopHbIM pabomam:

[To kaxxgol pa6oTe obydarolHecss CaMOCTOATENbHO 0QOPMJISAIOT OTYETHI (COrJIACHO MepeyHIo
JIaGopaTOPHBIX paboT 1.4 pabodyel mporpamMmsl).

CopeprkaHue oT4yeTa:

1.Tema paGoOTHI.

2. 3azauu paboTHI.

3. KpaTkoe onucaHue X0/ BbINOJIHEHUSI pPaGOThI.

4. OTBeThl Ha 3aJlaHUA WJIU NOJIyYeHHble pe3yJibTaTbl 10 OKOHYAHWU BBINOJIHEHUs paboThl (B
3aBUCUMOCTH OT 3a/,a4, IOCTaBJIEHHBIX B II. 2).

5. BbiBOibI

KpurTepun onieHuBaHus:

- 60 - 100 6any10B - MpU PACKPBITUH BCEX Pa3zieJiOB B NMOJHOM 06beMe

- 0 - 59 6a/10B - IpU pacKpbITUU He BCEX pa3feJioB, MO0 Npy opOpMJIEeHHUH pa3/ieIoB B HEIIOJTHOM

ob6beMe.

KosnnyecTBo 6amoB|0-59 60-100

[lIlkasa oneHuBaHusi|He 3auTeHo|3auyTeHO
TecmuposaHue:

[Ipy mpoBeJjeHUH TEKYLIero KOHTPOJIS 0O0y4alIUMcs He06X0UMO OTBETUTh HAa BOMPOCHI
TecTUpOBaHUsA. TecTHpOBaHUE MOXET ObITh OPTaHM30BaHO C UCH0Jib30BaHUEeM pecypcoB DUOC KyaI'TY.

Hanpumep:

BoccraHoBnenne MnO ; B KMCJIOH cpejie MPUBOAUT K 06pa30BaHUIO coeHEeHHUs (MOHA):

1) Mn2+

2) MnO2

3) MnO #

KpurTepun onennanus:

- 90-100 6ass10B - npu oTBeTe Ha = 90% BONPOCOB;

- 80-89 6ansoB - npu oTBeTe Ha = 80% u <90% BONpPOCOB;

- 60-79 6anyi0B - npu oTBeTe Ha = 60% u <80% BONpPOCOB;

- 0-59 6as1oB - npu oTBeTe Ha = 0% U <60% BONPOCOB.
KosnunyectBo 6a/1108|0-59 |60-79(80-89 (90-100

[Mkana OLl€éHUBAaHUA(HEY|YAOBJI|XOPOLIO|OTJIUYIH(

Tema 1. BBegeHue. OCHOBHbIe NOHATHA U 3aKOHbl xuMHuHu. Kiaccupukanusa BemjectB: IIpeamert



xuMuu. OCHOBHBIE CBOHCTBA M Kj1accudpuKanusa BemecTB. OCHOBHbIE 3aKOHbI XUMHU. THUIIBI
XUMHUYECKUX peaKuuil. XMMHYeCKHe CUCTEMBbI U UX Pa3HOBUJHOCTH.
1. BeiGepuTe Ha3BaHUe coeJUHEHHIO MnO:
a. Okcug maprasna (I1V)
b.Okcup MmapraHia
c.Oxkcup mapranua (I1)
d.F'uppoxcug mapranua (II)
2. YKaxxuTe KUCJIYIO COJIb:
. NaHSOs3;
. KH2PO4
. AIOHCIz
. Ba(NO3):
. YKaKHTe a30TUCTYI0 KUCJIOTY:
. HNO:
. Al(OH)2NOs3
c. HNO3
d. AgNOs
Tema Ne 2. OCHOBbl XMMHUYECKOH TepMOJAUHAMMKHU: 3aJayd XUMHUYECKON TEepMOJMHAMHUKH.
Tunbl cuUcTeM. YCJIOBHUA CylIeCTBOBaHHUsSI cucreM. ®Pas3oBble paBHoBecusda. IlepBblii 3akoH

T L wa 0 o

TepMOAHMHAMMUKHU. JHEepreTuKa XMMHU4YECKHX mnpoueccoB (TepMmoxummusi). 3akoH I'ecca U Tenm1oBOM
3¢pdeKkT peakuuu (BHTANABNUA). BTOpoil 3aKOH TepMoAUHAMHMKHU. IJHTponusa. HampasieHue
NpoTeKaHUsA NPOLECCOB.

1. YpaBHeHHUs peaKLUUH, B KOTOPbIX JONOJHUTENbHO YKAa3bIBAOTCH BEJMYHHbI, CONPOBOX/AAOIIUX 3TH
peaknuu TemaoBblx 3¢dexkToB (AH) M TepMoaMHAMHYECKHe COCTOSHUSI BCeX BeLIeCTB (TeMIlepaTypy,
arperaTHoe COCTOsIHHE, COCTaB U KOHLIEHTPALUI0 PacTBOPOB), HA3bIBAKOTCS:

a. XUMHUY€ECKUMHU

b. TepMoaMHaAMUYeCKUMU

C. TEpMOXUMHUYECKUMU

d. TenyioXMMHYECKUMU

2. Jxk30TepMHUYeCKHe MPOLecChl CONPOBOX/Jaloliecs] yMeHbLIeHHeM 3HTPONHUHU CaMONPOHU3BOJIBHO
a. MOTYT IIPOTEKATh NPENMYLeCTBEHHO ITPHU BBICOKUX TeMIlepaTypax

b. MoryT npoTekaTb perMMylLeCTBEHHO NIPU HU3KUX TeMIlepaTypax

C. MOTYT NPOTeKaTh IPH JI06bLIX TEMIIepaTypax

d. npoTekaThb He MOTYyT

. TepMO,ELI/IHaMI/I‘{ECKI/Ie (byHKLll/II/I, KOTOpbIe He ABJIAKTCA (byHKL[I/IHMI/I COCTOAHHUA:
. DQHTpoOIIUA
. DHTAJIbIIUA

3

a

b

C. TemjoTa
d. pa6ora

e. sHeprus ['ubca

f. BHyTpeHHsIs1 3Heprusa

Tema Ne 3. KmHeTHuka XMMHYeECKHUX peakunui: XuMuuyecKoe paBHoBecue. CKOpocCcThb
XMMHUYEeCKOM peakIlMM M MeTOJbl ee peryjJupoBaHMA. 3aKOHbl JeHCTBYWINHMX Macc. BimsHue
TeMIlepaTypbl Ha CKOPOCTb peakKnuii. YpaBHeHHe AppeHHMyca. JHeprusi aKkTHBanuu. MexaHU3M
peaknuii. TeTeporeHHble peaknuu. KaTaiuThdeckHe CHCTeMbl: KaTa/JM3 M KaTaJu3aTOpBhI.
XuMu4yeckoe papHoBecve. KoHcTaHTa paBHOBecCHs.

1. B kako#l cucTeMe NIpU yBeJIMYEHUH JaBJeHUs1 XMMHUYecKoe paBHOBecHe CMeCTUTCS BIIpaBo?

a. Hz(r)+ Clz(r) = 2HCI(r)

b. 2S02(r)+ O2(r) = 2S03(r)

c. FeO(tB)+ CO(r) = Fe(TB)+ CO2(1)

d. CO2(r)+ C(TB) = 2CO(1)

2. BepHbl /14 ciefymomye CYy)KAeHHUsA 0 CMeIlleHHH XUMHUdeckoro paBHoBecus B cucteme 4HCI(r)+ Oz (1)
= 2H20(r) + Clz (r)? A. [Ipu yBesM4eHUH JaBJIeHUs pPaBHOBeCHEe B JAHHOH CHCTeMe CMeLlaeTCs B CTOPOHY
NpoJyKTOB peakuuu. b. [Ipy yBesiMueHMH KOHIeHTPaLMHU XJI0pa paBHOBeCHEe B CUCTEMe CMeLaeTCcsl B CTOPOHY
HCXOJHBIX BelllecTB.

a. BepHbI 00a Cy/AeHUs

b. 06a cyxeHUs1 HEBEPHBI

C. BEpHO TOJIbKO b



d. BepHO TOJIBKO A

3. PaBHOBecue B cucteme CaCOs3(TB)= CaO(TB) + CO2(r) - Q cMelaeTcs BNpaBo Npu

d. YBEJIMYEHWHU OABJIEHUA

b. yaanenuu CO2 us chepnl peakLiuu

C. OXJIQXK/AEHHUH

d. go6aBsienun CaO

Tema Ne 4. PacrBopbl: Kinaccudukanusa pacrBopoB. Kuaxkue pacTtBopbl. Cnoco6bl
BBIpakeHHUA COCTaBa pacTBOpPOB. Pa3GaByieHHbIe PacTBOPHI HE3JIEKTPOJIUTOB, UX KOJIJIMTaTUBHbIE
CBOMcTBaA. JeKTPO/MThL. THUNBI M OCOGEHHOCTH HOHHBIX OOGMEHHBIX peaKHuid B pacTBopax
3JIeKTpPO/IMTOB. IOHHble paBHOBeCHsA B pacTBOpax 3JIEKTPOJIUTOB. KHC/IOTHOCTh M 1IE/I0YHOCTh
pPacTBOpOB, MeTOAbl €é OLleHKH M KOHTPOJIsA. KMC/I0THO-OCHOBHBIE CBOMCTBA BeliecTB. ['maposus
coJieli, KOJIMYeCTBEHHAsl XapaKTepPUCTUKA Ipolecca ruAposin3a. /lucnepcHble CUCTEMBI.
. Kakasi cosib mogBepraercst THAPOIN3Y?
. NH4Cl
. NacCl

KCL

. CaClz

a0 oL R

. Kakas cosb nopBepraeTcs ruZipoJiu3yeTcsi 10 aHUOHY?
. NaNOs
. K2€03
KC1
. K2504

a0 oL N

. Boanbiii pactBOp Kakou cosn umeet pH>7
. K2CO0s3
. BaClz
. NaNO2

d. KCN

Tema Ne 5 . OKHCJIHUTEJbHO-BOCCTAHOBHMTEJ/JIbHBIe mnponeccbl: OKHCJAUTEJNbHO-
BOCCTAaHOBHUTeJIbHbIe cBolicTBa BemecTB. OCOGEHHOCTHM M THNbl OKMCJIHUTEJBbHO-
BOCCTAHOBHMTEJ/IbHBIX peaknui. BakHellIMe OKHC/JIMTE/IM M BOCCTAaHOBUTeJU. OKHCIUTE/IBHO-
BOCCTAHOBMTEeJ/IbHAsA ABOMCTBEHHOCTh. BlMsiHMe BHEIIHUX YC/IOBUH Ha XapaKTep peaKI M.

1. YkaxxuTe cTeneHb oOKucJeHUd cepbl B Na2S0O3

a. +6

b. 0

c.-2

d. +4

0O T o w

2. Kakas u3 peakIui, cXeMbl KOTOPbIX NMPHUBEJE€Hbl HHUXE, SABJSIETCA OKUCJHUTEJNbHO-
BOCCTAaHOBUTEJbHOM:

a. Naz20 + 2HCl = 2 NaCl + Hz20

b. ZnSO4 + Naz2C03 = ZnCO3 + Naz2S04

c. 2Na + 2H20 = 2 NaOH + H2

d. CaO + 2HNO3 = Ca(NO3)2 + H20

3. YKaKuTe BOCCTAaHOBUTEJ/b B OKUCJIHUTENbHO-BOCCTaHOBUTENbHOM peaknuu: 3HgS + 2HNOs + 6HCI =
3HgClz + 3S + 2NO + 4H:0:

a. xJop

b. Bogopoa

c. cepa

d. pryth

e. a3oT

Tema N2 6. J/IeKTpOXHMHUYECKHE NMpouecchl: O6HiMe 3aKOHOMEPHOCTH 3JIEKTPOXUMHYECKUX
npoIeccoB. JJIeKTPOJAHbIe NOTeHNMa/abl. BogopoaHasa mKajia NOTEHIMAJIOB. JJIEKTPOXMMHUYecKHue
cucrtembl. FajlbBaHU4YECKHEe 3JIEeMEHTbl U aKKyMyJIITOPBI, NpoLecchl 3JjeKTpoJsn3a. Kopposus
MeTaJ/IJIOB B TOPHO#M NPOMBIINIJIEHHOCTU. PoJsib BOABI B mpoluecce KOppo3uu. MeToabl 3alliUThI OT
KOPPO3MH.

1. BeibepuTe mpoAyKTHI, 00pa3ylolidecs Ha WHEPTHOM aHOJe NpPH 3JIeKTPOJIM3e BOJAHOIO pacTBOpa



RbSO4:
a. CEpHUCTHIN ras
b. kucnopop,
C. BOIOPOJ,

2. llpu anekTtposuse BogHoro pacteopa Crz(SO4)3 TokoM cusoit 2 A Macca KaTofa yBeJIMuM/Iach Ha 8 T.
B TeueHue Kakoro BpeMeHHU NPOBOJUJIH 3JIEKTPOJIU3:

a.6,194

b. 1,224

c.9,13 4

d. 3,214

3. BeibepuTe NpoAyKThl, 06pasyoLrecss Ha KaToJe MpH 3JIEKTPoJinu3e BoAHOT0 pacTBopa NazCO3
a. BOAOPOJ,
b. yriekucsblii ras
C. KACJIOPO[,
Tema Ne 7. Xumusda ssieMeHTOB: MeTasuibl. Ux ki1accupukanysa. XUMHKO-TEXHOJIOTHYeCKHue
Nponecchl NoJIly4eHUs1 MeTa/lJIOB U3 PYA.
1. MeTaJL1, KOTOPBIM MOXET GBITh MOJIyYeH IIPH 3JIEKTPOJIM3€e BOJAHOI'O0 pacTBOPA €ro COJIY, - 3TO:
. MeJb
. KaJIbLIuH
. HaTpu#
. bapuit

o0 oW

. OIMGOYHBIM yTBEpPXKJAEeHHEM, OTHOCAIUMCA K ruapokcusy xeJsesa (I11), apiasgerca
. IPaKTHU4YeCKH HEPACTBOPUMOE B BOJie BEILECTBO

. 04eHb cjlaboe OCHOBaHUEe

. OYEHb CUJIbHBIN 3JIEKTPOJIUT

. aMpOTepHbIN rUAPOKCUJL, 06pa3yolUi GeppUThI IPHU CIIJIABJIEHUH CO LeJ04aMU

Q0 oo N

. [ln1s1 o6Hapy>KeHHs B paCTBOPe KATHOHOB 6apysi MOXKHO MCI0JIb30BaTh PacTBOP:
. A30THOW KHCJIOTBI

3
a
b. xnopuaa Kaabuus
c. cyabdara Kaaus
d.

TUAPOKCHUAA HATPUA

5.2.2 OueHo4YHBbIE CpeJCTBA IIPU MPOMEXXYTOYHOM aTTeCTalluU

dopmMoii NPOMeKYyTOYHOM aTTeCTallUU SIBJISIeTCS 3a4eT, B IPOLeCcCe KOTOPOTO ONpeiessieTcs
chopMUPOBAHHOCTb 0603HAUYEHHBIX B paboyeill NporpaMme KOMIIETEHIUH.

HHCcTpyMeHTOM U3MepeHUs1 COOPMHUPOBAHHOCTHU KOMIIETEHIIUN SIBSAIOTCA:

- 3aU4TeHHble OTYeThbl 06y4YaIOIIMXCS 110 J1abopaTOPHBIM paboTaM;

- OTBETHI 06y4aIOIIUXCA HA BOMPOCHI BO BpeMsi onpoca U (MJ/HM) NpoHieHHOe TeCTUPOBAHHeE.

[Ipy mpoBeseHUH NPOMEXKYTOYHOIO KOHTPOJIS OGY4YaIOIMUICA OTBeyaeT Ha 2 BONpPOCA BBIGPAHHBIX
cJlydalHBIM 06pa3oM, JMG0 MPOXOAUT TecTUpoBaHHe. OMPOC MOXKET NMPOBOAUTHLCA B MHUCbMEHHOW U (MJH)
YCTHOMU, U (U1U) 3JIeKTpOHHOU popMe.

OTBeT Ha BOMPOCHI:

KpuTepuu orileHMBaHUs IPU OTBETE Ha BOIPOCHI:

- 90-100 6any0B - MpU MPaBUJIBHOM M IOJHOM OTBETE Ha JBa BOINPOCA;

- 80-89 6a/s10B — NMpH NMPaABUJIBHOM M IIOJIHOM OTBETE HAa OJMH M3 BONPOCOB M NPABUJbHOM, HO He
[IOJTHOM OTBeTe Ha Jipyroi U3 BONpPOCOB;

- 60-79 6a/1/10B - NIpY NPABUJIbHOM U IIOJTHOM OTBETe TOJbKO Ha OAHMH M3 BOIPOCOB;

- 0-59 6a1y10B - IPU OTCYTCTBUU NPABUJIbHBIX OTBETOB Ha BONPOCHI UJIM NP NPAaBU/IBHOM, HO He
[OJIHOM OTBEeTe Ha OJWUH M3 BONPOCOB.
oJsinyecTBO G6asyioB |0-59 60-79(80-89 [90-100

[Mkana OLl€eHUBAaHUA|HEY YAOBJI[XOPOLIO|OTJIUYHO

He 3a4TEeHO(3a4YTEeHO

IIpuMepHbIil NepeYyeHb BONPOCOB K 3a4eTy:
1. OcHOBHBIE NIOHATHUA Y 3aKOHbI XUMUU. ATOM. Mosiekysia. KosmyecTBO BemecTBa. 3aKOH COXpaHEHUS
Macchbl BellleCTBa M 3Hepruu. 3aKOH INOCTOSAHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOLIEHWH. 3aKOH ABOrajpo.
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3aKOH 3KBUBAJIEHTOB.

2. Knaccudukanusa HeopraHudeckux BewiecTB. [IpocTble M cioxHble BellecTBa. Okcugbl. OCHOBHBIE,
amdoTepHble U KUCIAOTHbIE TUApOKcHUAbL. Cosu. [losiyyeHHe U CBOMCTBAa HeOpPraHUYECKUX BellecTB. THUIbI
XUMHUYECKHUX peaKLUui.

3. XuMuyeckas TepMoJHHaMHKa. TepMoJMHAMHUYeCKHMe CUCTeMbl, NapaMeTpbl CHUCTEM.
TepMoAHHaAMU4YecKHe npouecchbl. XapaKTepUCTHUYecKHe JGYHKIHMU COCTOssHUA. I[lepBoe HauaJso
TePMOJMHAMHUKHU. BHyTpeHHsA aHeprus, Tensaora U paboTa.

4. TepMoxuMuyeckue ypaBHeHus. TernoBod adpdekT peakuyuu. dHTanbnusa. CTaHAapTHAsA 3HTA/IbIUA
o6paszoBaHus BeulecTBa. 3akoH .M. 'ecca u ero cieactBus.

5. TepmoavHaMu4YecKkoe paBHOBecHe. BivsHMe TeMmepaTypbl Ha CMellleHHME TEepMOJUHAMHUYECKOro
paBHOBecHs U HallpaBJIEHHOCTb Npolecca. PaBHOBecHass TeMnepaTypa.

6. XuMunyeckass KhuHeTUKa. O6GpaTUMble U HeoOpaTHUMble peaKLMU. MeXaHU3M U MOPSJIOK peaKIUH.
CKOpOCTh XMMHUYECKOH peaKLUH, eé 3aBUCHUMOCTb OT KOHIIeHTpalUMUW (IapLHUa/bHOrO JAaBJeHHs) HMCXOJHBIX
BELIeCTB U TEMIIEPATYPHI.

7. KoHCTaHTa CKOpPOCTH peakLuH, U eé 3aBUCHMOCTb OT TeMmuepaTypbl (ypaBHeHue C. AppeHuyca).
[IpaBuso {. Baut-I'odpda. IHeprus akruBayuu. Katanus. KosebaTenbHble peaKkLUU.

8. XuMuyecKkoe paBHOBecHe B TOMOTeHHBIX cHUcTeMax. KoHcTaHTa paBHOBecHs], CIOCOOBI eé
BbIpaXKeHHUS], CBSI3b C TEpMOAUHAMU4YeCKUMU PYHKLUUSAMU (ypaBHeHUe usotepMbl f. Baut-I'ododa.). PakTopsl,
BJIMAOIINE Ha cMellleHHe paBHoBecHs. [Ipunnun A. Jle lllaTesnbe.

9. [lucnepcHble cucreMbl. Kiaccudukauus cucTeM MO CTeNeHM [JHUCIEPCHOCTH M arperaTHOMy
COCTOSIHUIO. YCTOWYMBOCTb AUCHEPCHBbIX cucteM. Koarynsauusa. CeaqumeHTanus. [losydyeHne u cTabUIr3alus
JUCIEePCHBIX CUCTEM.

10. PacTBopbl, UX NOJy4eHHE U CBOMCTBA. Tulbl pacTBOpoB. PacTBopuMocTb. PaKTOPHI, BAUSOIIME HA
pPacTBOPUMOCTB BellleCTB. JHepreTHyeckue 3¢p@eKThbl IPHU paCTBOPEHUH.

11. Cmoco6bl BbIpaXKeHHUs1 COCTaBa pPacTBOPOB: MaccoBas, O06bEMHAs M MOJIbHasA JOJIM, MOJSIpPHasd,
3KBHBAJIEHTHAsl U MOJIsIJIbHAsA KOHI€HTPAaLUH.

12. CBo¥icTBa BOAHBIX PACTBOPOB 3J1€KTPOJIUTOB. CUJIbHBIE U CJIa0ble 3JIEKTPOJIUTHI C MO3UIUI TEOPUU
3JIEKTPOJUTHYECKON JAucconnanuu. CTenmeHb M KOHCTAaHTa JAUCCOLMALMM C€1a6oro 3s/eKTPOJUTa. 3aKOH
pasb6assienus B. OcTtBanbja.

13. T'oMoreHHble paBHOBeCHMsl B pacTBOpaxX 3JIeKTPoJUTOB. (PakTopbl, BAUSAWIIHE Ha CMelleHHe
3JIEKTPOJIUTHYecKoro paBHoBecus. [IpaBusio K. Beprose. CBA3b CUJIbI 3JIEKTPOJIMUTA CO CTpOoeHHeM (MpaBUJIO
JI. [losninHra).

14. l'eTeporeHHble paBHOBECHSA B pPacTBOpax 3JIEKTPOJUTOB. [IponsBesieHMe pacTBOPUMOCTHU. YCI0BHE
00pa30BaHUs U PaCTBOPEHHUS OCaJIKa.

15. Tupposus cosedl. DPakTopbl, BJHAIOIME HAa CMelleHHe THAPOJUTHYECKOI0 PAaBHOBECHS.
Heo6paTuMbIil 1 COBMECTHBIN TMJPOJIN3 COIEH.

16. OKHCJUTE/NbHO-BOCCTAHOBUTEJbHbIe peakKuuu. CTeneHb OKHUcCJeHUdA. OKHUCIAUTENH U
BoccTaHOBUTeNAHU. OKHUCAUTENbHO-BOCCTAHOBUTEJbHAsA JABOWCTBEHHOCTb. THUNBI OKHUCJAUTEJIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH.

17. CocTtaB/ieHHMe ypaBHEHHUH OKHCIUTENbHO-BOCCTAHOBUTEJbHBIX peakIui. MeTox 3JIeKTPOHHOTO
6asiaHca. MOHHO-3JIeKTPOHHBIM MeToA. BinsiHue cpeibl HAa HallpaBJeHUEe OKUCJIUTEIbHO-BOCCTAaHOBUTEJbHBIX
peakuuii.

18. dneKTpoAHbIN oTeHLMaA. [JJBOMHON 3/1eKTpUYeCKUH 10 Ha rpaHUlle pasjesa ¢pa3 U NPUUUHBI €ro
BO3HUKHOBEHHs. Pa3HOCTb NMOTEHLMAIOB U COCOOBI eé u3MepeHus. CTaHAAPTHBINA BOJOPOAHBIN 3JIEKTPOJ, U
BOJIOPO/iHAA 1LIKaJa NOTEeHI{HaJOB.

19. lloTeHMaNbl MeTa/UIMYECKUX U OKHCJHUTEJNbHO-BOCCTAHOBUTEJbHBIX 3JIEKTPOJOB. YpaBHeHHe B.
HepHcTa. HanpaBJyieHHe OKUC/IMTE/JbHO-BOCCTAHOBUTEJBHBIX NpoIleccoB. PaBHOBecHe B 3JIEKTPOXUMUUYECKUX
cHUcTeMax.

20. XuMHYecKHMe HCTOYHUKM TOKa. AHOJHBIM M KaTOAHBIM MpoLecchbl. JJeKTPOJABIXKyllas CHJA.
YcTpoHCTBO M NpPUHIUN PpabGoOThl rajJbBaHHYECKUX 3j7eMeHTOB A. Bosbra, Januansa-fxo6wu, K. JleknaHuie.
KucsoTHBIE U 11e/I0YHbIE aKKYMYJISTOPBI.

21. Koppo3usa MeTa/JIOB M CIJIaBOB. MexaHM3Mbl KOPpPO3HMOHHBIX npoueccoB. [longpusanusa u
JenoJisipr3alys MOBEPXHOCTH MaTepuasia. XMMHUYecKass KOppo3us. DJIeKTPOXHUMHUYecKass KOPPO3Usl MeTaJlJIoB
U CIIJIaBOB B KUCJIOW cpeJie U B aTMocdepe BJIaKHOI'0 BO3AyXa.

22. MeToAbl 3aliUTbl OT KOPPO3UH: JIETMPOBaHUe, HaHeCeHHe MeTa//INYeCKUX (HeMeTa/IM4eCKUX)
MOKPBITHUH, 3/IeKTpOXUMHUUYECKUe MeToAbl (aHOAHAasA, KaToJHas W NPOTEeKTOpHas 3allluTa), MHIMOGHUpOBaHUEe
KOPPO3HH.

23. DNeKTpo/M3 paclaBOB M BOJHBIX PAacTBOPOB C HMHEPTHBIMHU M PAacCTBOPHMBIMHU 3JIEKTPOJAAMH.
[TocnenoBaTeILHOCTD 31EKTPOAHBIX NpoLeccoB. [lepeHanpsykeHre 3JIeKTPoJa.

24. 3akonbl M. ®apages. Boixos o Toky. [I[puMeHeHMe 3/IeKTpoJin3a. JJIEKTPOJUTUIECKOE NT0JyIeHHe
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1 padUHUPOBaHKE METAJLJIOB.

25. B3aumogpeiicTBYe 3/1eMEHTOB € BOJOM, pacTBOpaMHU KUCJIOT U Liesiodyeil. 3aBUCMMOCTDb HallpaBJIeHUsA
U COCTaBa NMPOJAYKTOB peaKLMi OT NPUPOAbl pearupyruux BeUecTB U yCJA0BUN B3aUMOJENCTBUS.

TecmupoeaHue:

[Ipy mnpoBeAeHUM MNPOMEXYTOUYHOH aTTecTallMM O0O6ydyaloUMMCA MOXeT ObITb MNpeJJoXKeH TecT.
TecTupoBaHUe MOXKeT 6bITh OPTraHU30BaHO C MCIOJb30BaHUeM pecypcoB IUOC KysI'TY.

Hanpumep:

1. Bo ckoJIbKO pa3 BO3pacTeT CKOPOCTb 06PaTHOM peaKIMy PY YBeJHYeHUH KOHIIeHTpal U1 aMMHaKa B
2 paza?

N2(r) + 3H2(r) =2NHs3(r), H> 0.

a)B4pasza 6)B8pa3z c)B12pa3

2. Bo ckos1bKO pa3 BO3pacTeT CKOPOCTh NPSIMOM peaKlu NpU YBeJUUYEHUU KOHLIeHTpauuu Hz B 3 paza?

a) B 12 pa3 6) B 3 pasa c) B 6 pas

Bo ckoJIbKO pa3 BO3pacTeT CKOPOCTb XMMHYECKON peaKLMU NP NOBbILIEHUH TeMnepaTypsl Ha 30 °C,
ecJIv TeMIlepaTypHbIA KoaddunueHT y = 3?

a) B90 pa3 6) B 36 pa3 c) B 27 pa3

3. Bo cKOJIBKO pa3 yBeJIMYUTCA CKOPOCTh peaKL Uy NIPU NOBbIIeHWH TeMnepaTypsbl Ha 20 °C, eciu
TeMnepaTypHbld Ko3dbunueHT y = 27

a) B 2 pa3 6) B 34pa3 c) B 6 pas

4. Bo cKOJIBKO pa3 BO3pacTeT CKOPOCTb XMMHUYEeCKOW peaKLiMy NPU NOBbILIEHUH TeMIepaTyphl Ha 60 °C,
ecJiv TeMIlepaTypHbIH KoaddunueHT y = 2?

a) B 12 pa3 6) B 32 pa3 c) B 64 pa3

5. YkakuTe BUJ JaHHO# peakyuu: 4Al(t) + 302(r) = 2A1203(T), H < 0.

a) F'omorenHas 6) 'eTeporeHHas

YkaxkuTe BuA gaHnHoH peakuuu: NHs(r) + HCI(r) = NH4Cl(t), H > 0.

a) l'omoreHnHas 6) 'eTeporeHHas

6. [IpoueHTHasaA KOHLeHTpaunus pactBopa, B 200 r koToporo comepxxutcsa 36 r xnopuga kamusa (KCl)
paBHa:

a)36% 6)18%c) 12 % n) 24 %

7. Jnsa npurotosienus 600 r 25 % pactBopa HuTpaTta HaTpusa (NaNOs3) Heo6xoAMMO B3ATh HUTpATa
HaTpHs rpaMM:

a)150r 6)300r c)250r p)175r

8. lna npuroTtosseHus 3 1 2 H pacTBopa rupokcuja HaTpust Heo6xoauMmo B3sTb NaOH:

a)240r6)120rc)360r ) 400 r

9. B 2 51 pacTBOpa cozepxkuTcs 98 r cepHON Kuca0Tbl. HopMasibHasi KOHLEHTpALUs TAaKOro pacTBopa
paBHa:

a)3,0H6)1,0HCc)20H n)60H

10. B 2 1 pactBopa cynbdara Meau cofepxkutcs 79,8 r CuSOs. MosisipHasi KOHIIEHTpAIUsl TaKOTo
pacTBopa paBHa:

a)3,0M6)05M c) 24 M a) 0,25 M.

KpuTepuu oneHMBaHus:

- 90-100 6as10B - pu oTBeTe Ha = 90% BONPOCOB;

- 80-89 6ansoB - npu oTBeTe Ha = 80% u <90% BONpPOCOB;

- 60-79 6as10B - pu oTBeTe Ha = 60% u <80% BOMPOCOB;

- 0-59 6asyioB - mpu oTBeTe Ha = 0% u <60% BONPOCOB.
KonunuectBo 6an108|0-59 60-79180-89 |90-100

[lkasa OLl€HUBaHUA|HEY ] YAOBJI|XOPOLIO|OT/JIUYIHO

He 3a4TeHO(3a4YTeHO

5.2.3. MeToauyecKue MaTepHaJsibl, ONpeJesisSioliue NpoUeAypPbl OLEeHHUBAHUA 3HAHWIA,
yMeHUM, HAaBBIKOB M (WH) omnbiTa AesTe/JIbHOCTH, XapaKTepu3ymlolniue 3Tanbl (popMHUPOBAHUA
KOMINEeTeHI U

TekywMid KOHTPOJIb yCIEeBaeMOCTH OOy4YaloIIMXCA IO pe3yJbTaTaM BbINOJHEHUA JabopaTOPHBIX pPaboT
ocyliecTBsieTcI B GOpMe OTYETa, KOTOPbIH NpPeAOoCTaBJASeTCS HAy4YHO-NeJarornieckoMy pabGOTHHUKY Ha
OyMaXHOM U (WMJIM) 3JIEKTPOHHOM HocuTese. Hay4yHo-mesarornyeckHii pabOTHHK, IOCJe HNpOBeAeHHUs
OIl€HOYHBIX NPOILeAYyp, UMeeT NPaBO BEPHYThb OOy4YaloIeMycsl OTYeT [Js Hocaefyloliedl KOPPeKTHPOBKHU C
yKasaHHUeM IepedyHs] HeCcOOTBETCTBUU. O6yvarluiics 06s3aH yCTPAaHUTb BCE YKa3aHHble HECOOTBETCTBUS U
HaNpaBUTb OTYET HAy4YHO-INeJaroruyecKoMy paboTHHKY B yCTAHOBJIEHHBIE NelarornyecKuM paGOTHUKOM
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CPOKH.

[Ipy npoBe/ieHNH TeKyIero KOHTPOJIA yclieBaeMoCTH B ¢popMe onpoca [0 KOHTPOJIbHBIM BOIIPOCaM IO
pacrnopspKeHHI0 MeAaroruyeckoro paboTHHMKA obydaroluecs yOGUpalOT BCe JIMYHble BelH, 3JIEKTPOHHbIE
CpeACcTBa CBSI3M, NeYaTHbIE U (MJIM) PYKONMCHble UCTOYHUKH MHGOPMAaLUH, JOCTAIOT YUCTBIH JIUCT OyMaru
Jao6oro pasmepa U pyuky. Ha sucre 6ymaru 3anuceiBarorcst Pamuiusa, Mms, OtyecTBo (pU HaJIMuUM), HOMEDP
y4eGHOM Irpynnbl M AaTa NPOBeAeHUs TEKYIero KOHTPOJIs yclieBaeMocTH. [legaroruyecknii paGoTHUK 3a/jaeT
BOINIPOCHI, KOTOpble MOrYT ObITh 3alMCaHbl HAa IOJTOTOBJEHHBIH JJsi OTBeTa JIUCT Gymaru. B TeudeHue
YCTAaHOBJIEHHOTO NelarornieckM paboTHUKOM BpeMeHH 06yJyarolrecs NMCbMeHHO GOpMyJIMPYIOT OTBEThI HA
3aaHHbIe BOIPOCHL. [lo NCTeYeHNN yCTaHOBJIEHHOTI'O0 BpPEMEHHU JIMCT GyMaru € NOArOTOBJIEHHBIMH OTBETAaMH
obOydyaroliecss NepejalT IMeJarorHieckoMy paGOTHUKY JJis IOCJeAyIOLIero OLeHWBAaHUS pPe3yJbTaTOB
TEeKyLero KOHTPOJIS yCIIeBaeMOCTH.

[Ipy npoBeJjeHUH TEKYLero KOHTPOJIS YCIeBAaeMOCTH B ¢opMe TEeCTUPOBAHMSA IO PACIOPSKEHHUIO
[eJaroruyeckoro paGoTHHKa obydaroliuecs yOGUpAIOT BCe JIMYHbIE BeLlW, 3JIEKTPOHHbIE CpPEJACTBA CBS3H,
rneyaTHble U (WJIN) PYKONHCHBbIE HCTOYHUKH MHPOPMAIMHY, IOJyYalOT TECTOBbIE 3aJJaHUs B ne4aTHOH GopMe,
rfe ykaseiBatoT ®amuiuio, UM, OTyecTBO (MpU Ha/JM4YUHK), HOMep y4eOGHOW Tpynnbl U JaTy NpPOBeJeHUs
TeKyLIero KOHTPOJIsA yCIIeBAaeMOCTH. B TedyeHHe yCTaHOBJIEHHOIrO INeJaroriieckMM paGOTHMKOM BpeMeHHU
obyJaroliyuecsi TUCbMEHHO NPOXOAAT TeCcTHUpoBaHMe. [lo HCTedeHWM YCTAaHOBJIEHHOIO BPEMEHH TeCTOBbIE
3aJlaHus C OTBETAMHM O6yJarolyecs nepeAarnT NeJaroruieckoMy paboTHUKY JJs NTOC/IeAYIOIEro OLleHUBAaHUS
pe3y/bTAaTOB TeKyIlero KOHTPOJIA ycneBaeMocTH. KoMnbloTepHOe TeCTUPOBAaHHE MPOBOJUTCA C
ucnosibzoBanreMm 3MOC KysI'TY.

O6yyatouiyecs, KOTOpble He MPOIJIM TeKYIUH KOHTPOJIb YCIIeBAeMOCTH B yCTAHOBJIEHHBIE CPOKH,
00s13aHbl NPOKWTH €ro B CPOK /[0 Hayaja MNpoLeAypbl NPOMEXKYTOYHOH aTTeCTalUd IO JUCLHUIJIMHE B
COOTBETCTBHUH C paCHMCAaHUEM NIPOMEXYTOUYHOH aTTeCTaLUH.

[IpoMexyToyHasi aTTecTanus oby4yawuuxcad B ¢opMe 3ayeTa IPOBOJUTCA II0CJe 3aBepllieHUs
00y4eHHUs 0 JUCLUIJIMHE B CEMECTPE B COOTBETCTBUM C KaJIeHAAPHbIM yuye6HbIM rpaduKoM U pacnricaHueM
MPOMEXXYTOYHOH aTTeCTalHH.

Juia ycnemrHoro mNpoxoXAeHUs Npolefypbl NPOMEXYTOYHOH aTTecTallMd IO [AUCHUIJHHE
oGy4Jarmuiecs JOKHbI:

1. IMOJIYYUTDb ITOJIOKHUTEJIbHbIE pe3yJ/JIbTAaThl 1O BCEM IIPEeAYCMOTPEHHbBIM pa60qe171 l'IpOI‘paMMOﬁ Cl)OpMaM
TEeKyllero KOHTpoJid yCrieBaeMOCTH;
2. NOJIYYUTDb IIOJIOXKUTEJIbHbIE pe3yJibTaTbl aTTECTAlMOHHOIO HCIOBbITAHHA.

J1s ycrneniHoro NpoOXOMAEeHUs aTTeCTAallMOHHOTO HCIbITAaHUS OOy4amwIluuica B TedeHHe BpeMeHH,
YCTaHOBJIEHHOT'0 Hay4YHO-NeJaroruiecCKUM pab0THUKOM, OCyIleCTBJIsIeT IOATOTOBKY OTBETOB Ha /JiBa BONPOCa,
BBIOPAHHBIX CAyYalHBIM 06pPa30M.

JlJ11 TOArOTOBKH OTBETOB MCIOJIb3YETCA YUCTBIN JIUCT OYMaru U pydka.

Ha smcre 6ymaru obydarompecss yKa3blBalOT CBOM GaMHUJIHIO, UMs, OTYECTBO (IPHU HAJUYHH), HOMepP
y4eGHOM Ipynnel ¥ JaTy NpoBeJeHUs aTTeCTalMOHHOI0 UCIIbITaHHUS.

[Ipy DOArOTOBKE OTBETOB Ha BONPOCHI O6GYYAIOIMMCS 3alpeliaeTcss HCI0Jb30BaHUE JIIOOBIX
3JIEKTPOHHBIX M eYaTHBIX HCTOYHUKOB MHGOpMaLUH.

[Io McTeyeHNH yKa3aHHOTO BpeMeHH, JIMCThI C MOATOTOBJIEHHBIMHU OTBETAaMU Ha BOMPOCHI 06y4aroliiecs
nepefalT Hay4yHO-NeJaroru4eckoMy pabGOTHUKY [Jis MOCJeAYIOIEero OLeHWBAaHUA pPe3yJbTaTOB
MPOMEXKYTOYHOUM aTTeCTalUH.

Pe3ysibTaTbl NPOMEXYyTOYHOM aTTecTaluu oby4aromuxcs pasMelnaiTca B IUOC KysT'TY.

Pe3ysibTaThl TeKylero KOHTPOJISA yClleBaeMOCTH JOBOAATCA [0 CBeJEeHUs] 00ydyaloUluxcsi B TedyeHHe
Tpex y4eGHBIX AHeH, cjleAyOILUX 3a JHEM NpOBeJleHUs TeKylllero KOHTPOJIsI yCleBaeMOCTH, U MOTYT ObIThb
y4TeHbl NeJaroridecKkUM pabOTHUKOM IpH INPOMEXYTOYHOM aTTecTauuu. Pe3ysbTaThl HPOMEXKYTOYHOH
aTTecTal UM JOBOJAATCSA 10 CBeJleHUs] 00y4alolMXCsl B leHb IPOBe/leHHsI IPOMEXXYTOYHOH aTTecTalUu.

[Ipy moAroToBKe OTBETOB Ha BONMPOCHI MPH NPOBEJeHHWH TeKyIero KOHTPOJIA yCneBaeMOCTH U INpHU
MPOXOXKJEHUH IPOMEXYTOYHOW aTTecTalMd OoO0ydyaloUMMcsl 3alpellaeTcsl HCIOJIb30BaHHE  JIIOOBIX
3JIEKTPOHHBIX CPEeACTB CBfI3M, Ne4YaTHbIX M (MJM) PYKONHCHBIX HCTOYHUKOB HHopmauuu. B ciydae
0OHaApY>XKeHHs Nearoru4yeCKUM paboTHUKOM (aKTa UCI0JIb30BaHUA 00y4aloIMMCs IPU NMOJrOTOBKE OTBETOB
Ha BOIIPOCHI YKa3aHHBIX HCTOYHUKOB HHPOPMALMHU — OLleHKA Pe3y/JbTaTOB TEKYIero KOHTPOJISA yCIeBaeMOCTHU
U (M1M) NPOMEXYyTOYHOM aTTecTaluu cOOTBeTCTBYyeT 0 6aJIoB.

[Ipy NpoxXoXXAeHUH TeKylero KOHTPOJA YyCIeBaeMOCTH W NPOMeXYyTOYHOH aTTecTaLUHU
00yYaroIMMHCSA C OrPaHUYEHHbBIMH BO3MOXXHOCTSIMU 37J0POBbsSl U MHBAJMJAMH, JOINYCKAETCS MPUCYTCTBUE B
MOMeIlleHUH JIUL, OKa3bIBalOUIMM TaKUM 06ydYaloLUMCSl COOTBETCTBYIOLLYO MOMOLLb, a JJis1 MOJTOTOBKA UMU
OTBETOB OTBOJUTCH JONOJHHUTEJbHOE BpeMf C y4eTOM OCOOEHHOCTeH HX NCHUXOPHU3UYECKOTO DPa3BUTHA,
WHJWBUYATbHBIX BO3MOXXHOCTEH U COCTOSIHUS 3,0POBbSI.
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6 YueGHO-MeTOoAUYECKOEe obecnedyeHue

6.1 OcHOBHas JMTepaTypa

1. Capraes, II. M. Heoprauuveckass xumusa / II. M. CapraeB. - 2-e wu3j., ucnp. u jgomn - CaHKT-
[letepbypr : Jlanb, 2013. - 384 c. - ISBN 978-5-8114-1455-0. - URL: https://e.lanbook.com/book/36999 (naTta
o6pamenus: 24.10.2021). — TekcT : 3JIeKTPOHHBIN.

2. AxmeToB, H. C. O611as ¥ HeopraHuueckas XuMus : yue6HUK AJs By3oB / H. C. AxmeToB. — 12-e usz,,
crep. — CaHkrt-Iletep6ypr : Jlaup, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — TeKcT : 3/IeKTpOHHBIH //
JlaHb : 3JIeKTPOHHO-6M6M0TeuyHas cucteMa. — URL: https://e.lanbook.com/book/153910 (naTa o6palieHus:

01.04.2022). — PexxuM focTyna: AJisi aBTOpPU3. 10JIb30BaTe s eM.
6.2 /lonosIHMTE/IbHAA JUTepaTypa

1. O6uiasi U HeopraHuveckass XUMHUsl : yuyeOHo-MeTojudeckoe noco6ue / H. Ul. Mudrtaxosa, T. II
[lerpoBa, U. ®. PaxmartysnnnHa, T. T. 3unknueBa. — Kaszaup : KHUTY, 2013. — 184 c. — ISBN 978-5-7882-

1488-7. — TekcT : 3JeKTPOHHBbIH // JlaHb : 3JIEKTPOHHO-OUGAMOTeYHasa cuctema. — URL:
https://e.lanbook.com/book/73333 (maTa o6paumenusa: 01.04.2022). — Pexum jocTyna: Ajas aBTOPHUS.
MOJIb30BaTeJeH.

2. MlaBsnoB, H. H. O6was v HeopraHWyeckass XUMHs : y4eOHHUK [JIsI TEXHOJOTHMYECKUX U XUMHUKO-
TeXHOJIOTMYeCKUX HalpaBJeHWH MOoJAroTOBKM 6akasaBpoB M Maructpos / H. H. [laBsioB. - 3-e uspa, ucnp. u
por. — CaHkr-IleTep6ypr : Jlanb, 2011. - 496 c. - (Yue6GHUuKU [ By3oB. CnenuanpHas auteparypa). - URL:
http://elanbook.com/books/element.php?pll cid=25&pll id=4034. - TekcT : HeNocpejCTBEHHBIA +
3JIEKTPOHHBIH.

6.3 MeToauuyeckKas iuTeparypa

1. XuMusd : MeToAMYECKUE YKA3aHUS K JIaGOpaTOPHBIM 3aHATUSAM JJIs1 CTYLEHTOB BCEX CIeliUaJbHOCTEN
M HanpaB/JeHUH OakajaBpuara Bcex ¢opm obydeHus / ®PI'BOY BO «Kysbac. roc. TexH. yH-T uMm. T. O,
['op6aueBa», Kad. xuM. TexHOJIOTUM HeopraH. BellleCTB U HaHOMaTepHaJoB ; cocT.: A. A. Bo6poBHHKOBa, J. C.
TatapuHoBa. - Kemeposo : KysI'TY, 2017. - 141 c. - URL: http://library.kuzstu.ru/meto.php?n=8841 (garta
o6pamenus: 08.06.2022). — TekCT : 3JIeKTPOHHBIN.

2. XuMus : MeTo/AIMYeCKHEe YKa3aHUs K CaMOCTOSITEJIbHONW paGoTe /sl CTYJEHTOB BCEX CNElUaTbHOCTEH

M HanpaB/JeHUH 6akajaBpuarta Bcex ¢opM obydyeHus / ®T'BOY BO «Kysbac. roc. TexH. yH-T um. T. O.
l'op6aueBa», Kad. XMM. TEXHOJIOTUX HeOpraH. BelleCTB U HaHOMAaTepHaJioB ; cocT.: A. A. Bo6poBHUKOBa, 3. C.
TatapunoBa, T. I'. YepkacoBa. - Kemepoo : KysI'Ty, 2017. - 33 c¢. - URL:
http://library.kuzstu.ru/meto.php?n=8842 (gata o6pauenus: 08.06.2022). - TekcT : 3/IeKTPOHHBI.

6.4 l'[pocl)eccnonaﬂbﬂme 6a3bl AAHHBIX U I/IH(l)OpMaI.lPIOHHLIe CIIPABOYHbIE€ CUCTEMBbI

1. JsieKTpoHHast GUGIMOTEeYHas CUCTEMA «YHUBEPCUTETCKasl 6MbanMoTeKa oHaaiH» http://biblioclub.ru/

2. dnekTpoHHasi 6ubMoTeYHas cucteMa «J/laHb» http://e.lanbook.com
3. . dneKTpoHHAaA 6u6GIHO
TeKa KysIl'TVY
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229
4. dnekTpoHHas 6u61MoTeyHasa cucteMa «H0paiT» https://urait.ru/

6.5 llepuoguvecKue u3JaHusA

1. BeCTHUK XMMHUY€CKOH MPOMBILJIEHHOCTH : )KypHaJI (Ie4yaTHBIN)

2. XypHasn HeopraHM4YecKoW XHUMHUHU : IKypHaJa (mevyaTHBIH/3JeKTPOHHBIN)
https://elibrary.ru/contents.asp?titleid=7794
3. . XKypuan ob6umeit XUMHUHU : KYypHaJ (meyaTH

bl /anmeKTpoHHBIM)https://elibrary.ru/contents.asp?titleid=7796
4. Xumus 1 xKu3Hb - XXI Bek : HAyYHO-NOMYJISIPHBIN XKypHaJ (evyaTHBIN)

7 llepeyeHb pecypcoB MHPOPMALHOHHO-TEJEKOMMYHUKALMOHHON ceTn «HHTepHET»

3UOC KysI'TV:
a) daexrtpoHHas 6ubanoTreka Kys['TY. - TekcT: asiekTpoHHBIN // HayuHo-TexHH4YecKas 6MGIMOTEKA

14


https://e.lanbook.com/book/36999
https://e.lanbook.com/book/153910
https://e.lanbook.com/book/73333
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034
http://library.kuzstu.ru/meto.php?n=8841
http://library.kuzstu.ru/meto.php?n=8842
http://biblioclub.ru/
http://e.lanbook.com/
https://elib.kuzstu.ru/index.php?option=com_content&view=article&id=230&Itemid=229
https://urait.ru/
https://elibrary.ru/contents.asp?titleid=7794
https://elibrary.ru/contents.asp?titleid=7796

Ky36acckoro rocyjapcTBeHHOro TeXHU4YecKoro yHuBepcurtera uM. T. @. ['op6ayeBa: caiiT. - Kemeposo, 2001.
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- URL: https://elib.kuzstu.ru/. — TekcT: 3J1eKTPOHHBIMH.

b) Mopran KysI'TY: ABromarusupoBanHHas HWHdopmanumonHas Cucrema (AUC): [caiit] / Kysbacckuit
rocyJJapCTBeHHbIM TexHU4ecKUH yHuBepcuteT uM. T. ®. TopbayeBa. - Kemeposo: KysI'TY, [6. r.]. - URL:
https://portalkuzstu.ru/. - Pexxum foctyna: Ajis1 aBTOpHU3. noJIb30BaTesied. — TeKCT: 3JIeKTPOHHBIMN.

c) JnekTpoHHOe obyuyeHue: [caT] / Kysbacckuil rocyapCTBEHHbIM TeXHUYECKUH YHUBepcUTET UM. T.
®. Topb6aueBa. - Kemeposo: KysI'TY, [6. r.]. - URL: https://el.kuzsturu/. - Pexum pgocTtyma: ajs aBTOpH3.
nosb3oBaTesnell KysI'TY. - TekcT: 3/1eKTpOHHBIH.

8 MeToanuyecKue yKa3aHHUs AJIsI 06y4aloUUXcs [0 OCBOEHUI0 AU CHMIINHBI "Xumusa"

CaMmocTosiTesibHAsA paboTa OOydYarolLlerocss ABJSAETCA 4YacTb0 ero y4e6HOH JesATeJbHOCTH, 0O'beMBI
CaMOCTOSITEJIbHOM paboOThl MO KaXAOW AUCHUIUIMHE (MOAYJ/I0), MPAKTHUKE, TOCyJapCTBEHHOU HTOrOBOU
aTTecTalyy, yCTaHABJIHUBAIOTCA B yUeOHOM IJIaHe.

CaMocTosITesIbHas paboTa Mo AUCLUILINHEe (MOAYJII0), MPaKTHKe OpraHu3yeTcs CAeAyLHUM 06pa3oM:

1. Jlo Havya/la OCBOEHUS JUCLUIIIMHBI 00y4arolieMycsl He06X0AUMO 03HAaKOMHUTLCS C COZep>KaHHeM
paboyeil nporpaMMbl AUCLHUIIJIMHBI (MOAYJIA), IPOrPaMMOM NIPAaKTUKH B C/IeAYIOLEM NOPsKe:

1.1 copep>xaHue 3HaHUH, YMEHUH, HABBIKOB U (MJ/IM) OoNbITa NPOPeCCUOHAIBbHOM AeATeNbHOCTH,
KOTOpbIe 6yAyT cpOopMHUPOBaHbBI B IPOLiECCE OCBOEHUS AUCHUIINHBI (MOAYJs), MPAKTUKH;

1.2 coneprkaHue KOHCIEKTOB JIEKIIUH, pa3MelleHHbIX B 3JIEKTPOHHOU HHopMalnuoHHou cpeae Kys['TY
B NOps/IKe 0CBOEHUS AUCLHUIIMHBI, YKa3aHHOM B paboyeli porpaMMe JUCLHUIIMHBI (MOAYs), IPAKTHUKY;

1.3 copepxaHHe OCHOBHOM Y JONOJHUTETbHOMN INTEPaTypBhl.

2. B nepuos ocBoeHHs AUCHUIIIMHBI 00YYaOLUICA OCYLeCTBJISIET CAMOCTOATENbHYIO paboTy B
caeAyoleM nopsajke:

2.1 BbINOJIHEHME JIAGOPATOPHBIX PaboT U (HMJIM) OTYETOB B NMOPsAJKeE, YCTAHOBJIEHHOM B pabouyeit
nporpamMMe JUCHUIJIMHBI (MOAYJIs1), IPAKTUKHY;

2.2 MoATOTOBKA K onpocaM U (MJIM) TECTUPOBAHUIO B COOTBETCTBUHU C MOPSJKOM, YCTAHOBJIEHHOM B
paboyeil mporpaMMe JUCLUIIJIIMHBI (MOAYJIS1), IPAKTHUKY;

2.3 MoATOTOBKa K MPOMEXYTOYHOM aTTeCcTallMh B COOTBETCTBUU C NMOPAAKOM, YCTAHOBJIEHHOM B
paboyell nporpaMme JUCLUIVIMHBI (MOAYJ), NPAaKTHUKH.

B ciyyae 3aTpyAHeHWH, BO3HUKUIMX IPU BBIIIOJHEHHHU CAMOCTOSTEJIBbHOH DaGOThI, 00y4YarolieMycs
Heo6X0AMMO O06paTUTBhCA 3a KOHCyJbTallMeld K IMeJaroruyeckoMy pa6oTHHUKY. Ileproabsl mnpoBejeHUs
KOHCY/JIbTALlM{ YCTaHaBJMBAIOTCS B paCIHCaHUU KOHCYJIbTaLUH.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHUIH, HCHOJIb3ye€MbIX NPH OCYIIECTBJIEHHHU
06pa30BaTeJILHOTO MpoIecca Mo AUCHMIUIMHE "Xumus", BKJIKOYasg NepedyeHb NPOrpaMMHOrO
oGecrieueHUsI 1 MTHGOPMALMOHHBIX CIPABOYHBIX CUCTEM

Jlnst usydyeHUs JUCHUILIMHBI MOXET HCIOJIb30BaThCS CeAy0llee NPorpaMMHoe obecledyeHue:
1. Mozilla Firefox
2. Google Chrome
3. Opera

4. Yandex

5. 7-zip

6. Open Office
7. Microsoft Windows

8. ESET NOD32 Smart Security Business Edition
9. Kaspersky Endpoint Security

10. Bpaysep CnyTHHUK

10 OnucaHue MaTepHua/IbHO-TEXHUYECKON 6a3bl, HEOGX0AUMOM AJIs1 OCyLleCTB/IEHUS
06pa30BaTeJIbHOrO IpoLnecca No AUCHMIUIMHe "XumMmua"

[l peany3alnuy NporpaMMbl y4e6HOU AU CLUIIINHBI IPELYCMOTPEHBI Cllella/IbHble TOMELeHUS:

1. llomeuleHUs AJII CAMOCTOSATENbHONH PaboThl 00YYaIIIUXCs, OCHALleHHble KOMIBIOTEPHON TEXHUKOHU
C BO3MOXHOCTBI0O NOJKJIOYEeHUSI K ceTH HHTepHeT u oGecrnedyeHHEM JAOCTyna K 3JEeKTPOHHOU
“HPOpPMaLMOHHO-06pa3oBaTe/bHOU cpesie OpraHusanuu.

2. Y4e6Hble ayiUTOPUH AJis MPOBEJIEHUs 3aHATUN JIEKI[MOHHOTO THIA, 3aHATHUN CEMUHAPCKOro THUIA,
KypCOBOT'0 NPOEKTHUPOBaHUs (BbINOJHEHUS KYPCOBBIX paboT), IPYNIOBbIX U MHAUBUAYAIbHBIX KOHCYJAbTalUH,
TeKYyILero KOHTPOJIA ¥ NPOMeXYTOYHON aTTeCcTalyH.
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11 HiHble cBeAeHUs U (M) MaTepHUaIbl

1. O6pa3oBaTe/bHBIA MNPOLIECC OCYIIECTBJAAETCA C HCHOJb30BaHMEM KaK TpaJULHUOHHBIX, TaK U
COBPEMEHHbIX HHTEPAKTHUBHbBIX TEXHOJIOTUH.

B paMKax ayAUTOPHBIX 3aHATUH IPUMEHSIOTCS CJIeAyOINe HHTePAaKTUBHbIE METO/Ibl:

pa36op KOHKPETHBIX IPUMEPOB;

MyJbTUMeAUNHasA Npe3eHTal .

2. [IpoBeseHre TpynmnoBbIX U WHAWBUAYANbHBIX KOHCYJbTAllMH OCYIEeCTBJISIE€TCS B COOTBETCTBHUU C
pacnycaHueM KOHCYJbTAalM{ IO TeMaM, 3asBJEHHbIM B paboyeidl IporpaMMe JUCHUIJIMHBL, B IEPHOJ
OCBOEHHs JUCLUIIJIMHBI U NTepej IPOMeXXyTOYHOM aTTecTaldel ¢ y4eTOM pe3y/JbTaTOB TeKYILero KOHTPOJIs.
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