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Pabouyio mporpaMMy COCTaBHUIT:
Houent kabenpsl XTHBuH 10.P. T'unusatynmuHa

Pabouast mporpamMmma obcyxmeHa
Ha 3acefaHNM Kadeaphl XMMUY, TEXHOJIOTHYM HEOPTAaHUYECKUX BEIIECTB ¥ HAHOMATEePHAJIOB

[TpoTtokomn Ne oT

3aB. Kahenpoil XUMUY, TEXHOJIOTUN HEOPraHUuIECKUX
BEIeCTB ¥ HaHOMAaTepHajIoB
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MOAIINCH (01%[0)
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1 IlepeuyeHb MIAHHPYEMbIX Pe3Y/IbTAaTOB O0YYEHHS IO TUCHHIIIHHE "XHMHS", COOTHECEHHBIX
C IJIaHHPyeMBIMH pe3y/IbTaTaMi OCBOEHHsI 00pa30BaTe/IbHOMH MPOrPaMMBI

OcBoeHMe OUCHUIIIMHEL HAIPaBIeHO Ha (OPMUPOBAHUE:

VHUBEPCAIbHEIX KOMITETEHITHIH:

YK-1 - Crioco6GeH OCyIIeCTBIATh NOUCK, KPUTUYECKUY aHATIN3 U CUHTe3 UHGOPMAIUK, TPUMEHITh

CHCTEMHBIN ITOAXO[ IJIS1 PelleHus IOCTaBIeHHIX 3aay

Pe3ynbTaThl O0OYy4YEHHS IO AUCHUIIIHHE ONPEeIsIOTCS HHIUKATOPaMH TOCTHXKEHHS
KOMIIETE€HIIHI
HMHaukaTop(bl) TOCTHIKEHHUS:

Hcnonb3yeT 3HaHWE XUMUU ITPOCTHIX BELIECTB U COEIUHEHUI IS PEIeHus TOCTABIEHHHIX 3a/1ay
Pe3ynbTaThl 00y4eHHS 10 TUCIHIUTHHE:

3HaTh OCHOBHBIE 3aKOHBH XUMHYECKON TEPMOIMHAMUKYM M KMHETUKM, CBOMCTBA PacTBOPOB, TEOPHUIO
3JIEKTPOIUTUYECKON OUCCOLUMAINHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHEIE, 3JIEKTPOXUMUYECKNE IIPOLECCH U
XUMHUYECKHe CBOMCTBA 3JIEMEHTOB IEPUOTUYECKOU CUCTEMEI.

YMeTh CaMOCTOSATENNbHO aHANM3UPOBAaTh XMMUUYECKUe IIPOIEeCCH, COCTABIATh YPaBHEHUS peakluui,
BBEIIIOJTHATh HEOOXOMUMEIE PACUETHI, I0JIh30BATHCS CIIPABOYHOM JIUTEPATYPOH.

BrageTh OCHOBHEIME IIpUEMaM{ IPOBemeHUS (GU3UKO-XUMUYECKUX HU3MEPEeHUU; CIOCOOHOCTHIO
HaXOOUTh ONMTHUMAIIbHBEIA MOAXOM K PEIIeHUI0 XUMUYECKUX 3amad.

2 Mecto gucuuminebl "Xumus" B crpykrype OIIOII 6akajnaBpuaTa

II71s1 0CBOEHUS HUCUUIIMHE He0OOXOMUMO BllafeTh 3HAHUAMYU YMEHUSIMHU, HaBBIKaMH, [I0JIy4eHHEIMHU B
paMKax cpenHero o0mero o6pa3oBaHUS U (MJIM) CPENHET0 CIeNMalbHOro ¥ (MJIH) HOIOIHUTENBHOTO
mpodeccroHanbHOr0 06pa30BaHuUs.

HucuunnuHa BxonuT B brok 1 «[Iucnunnuus (Mmogynu)» OITOII.
llenb HUCHUNNHUHE - NOJNy4YeHUe OO0ydJalOIMMUCS 3HAHUU, YyMeHUN, HABHIKOB U (UNIM) ONHITA
IpodeccroHaNbHON eATENBHOCTY, He0OX0OUMEIX /71 GOpMUPOBAHUS KOMIETEHIIUH, YKa3aHHEIX B IIyHKTe 1.

3 00beM gUCHUIIHHBI "XHMHA" B 3aYeTHBIX €IHHHIAX C YKa3aHHeM KOJIMYeCTBa
aKaJeMHYEeCKHX 4aCOB, BbIIe/ICHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloIuXxcsi ¢ mpenogasaTesieM (mo
BHaM 3aHSITHH) H Ha CAMOCTOSITE/IbHYIO Pab0oTy 00yJarOIIUXCsI

Ob11ast TPYAOEMKOCTD OUCLUILIAHE "XUMUSI" COCTaBIAET 3 3aUeTHHIX equHuIbl, 108 4acos.

KonunuecTBo 9acoB
(011} 30 |03®

®opma 00ydYeHHUs1

Kypc 1/Cemectp 1
Bcero gacos 108

KoHTakTHas padoTa 00y4alouIuxcsi ¢ mpemnogapaTesieM (II0 BUJaM y4e0HBIX
3aHATHH):

AynutopHas paboTa
Jlexuyuu 16
JIabopamopHble 3aHsmus 32
ITpakmuueckue 3aHamus

BreaymutopHas pabora

HHnousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHsle 8udvl yuebHol OesameabHOCMU

CamocTosiTeibHasi padoTa 60
dopMa NPOMEKYTOYHOH aTTeCTAlHHU 3a4eT
Kypc 1/Cemectp 2

Bcero gacoB 108

KonTakTHast pabGoTa 00yJaromuXCsi ¢ IpenogaBaTeieM (o BUAAM y4eOHBIX
3aHsATHH):

AynuropHas paborta

Jlexuuu 2
JlabopamopHble 3aHAMUA .
IIpakmuyeckue 3aHamus I
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KonuuecTBO 9acoB

®opma 00yueHHUs 0® | 3@ |03®

BreaymutopHas pa6ota

HHousudyaavHas paboma ¢ npenodasamesnem:

KoHcyabmauus u uHble 8udbl yuebHol OesamenbHocmu

CamocrosiTeibHasi padoTa 96

dopMa NPOMeKYTOYHOH aTTeCTAlHH 3auer /4

4 CogepKaHue TUCHUIUTHHEBI "XUMHA", CTPYKTYPHPOBaHHOE IO pa3aeiaM (TeMaM)

4.1. JIeKITHOHHBIE 3aHSATHSI

Pa3pmen mUCHUINIMHEL, TEMBI IEKIIUN U UX cogepxKaHue pr'JIOBMKOCTB
B Hacax

0® (30 |030

Pazpen 1. TeopeTuyeckue OCHOBH XUMHUU

Tema Ne 1. BBemenume. OCHOBHBIE MOHATHUS M 3aKOHB XuUMHUHU. Krmaccuduxaius|2 2
BemecTB: IIpegmeT xumuu. OCHOBHBEIE CBOMCTBA M Kiaccudukauus BemecTB. OCHOBHbIE
3aKOHBI XUMUHU. THUITHI XUMUYECKUX PeaKIuil. XUMUYEeCKHEe CUCTEMEl ¥ UX Pa3HOBUIHOCTH.

Tema Ne 2. OCHOBH XUMHUYECKOUW TePMOAUHAMUKHU: 3aflady XMMHUYECKON TEPMOOUHAMUKH.|2
Tunel cucreMm. YcnoBusa CymecTBoBaHuS cucTeM. ®a30Brle paBHOBecus. [lepBHI 3aK0H
TEPMOOWHAMHUKY. JHEPreTHKa XUMHUYECKHX MPOIEeCCOB (TEpMOXMMHUS). 3aKOH ['ecca u
TemnoBod 3(dheKT peaknuu (3HTANbIHUSI). BTOpO# 3aKOH TePMOAWHAMHKH. JHTPOIHUI.
HampaBneHue mpoTeKaHus IIPOLIECCOB.

Tema Ne 3. KuHeTuka XMMHYECKUX peakuui: Xumudeckoe paBHOBecue. CKOPOCTH|2
XUMHUYECKOU PeakKIuy ¥ MEeTOIbl ee PeryIupoBaHus. 3aKOHH IeHCTBYIOIUX Macc. Biusnue
TeMIIlepaTyphl Ha CKODPOCTb peaKIuil. YpaBHeHUe AppeHHyca. JHeprus aKTUBAIUU.
Mexanu3Mm peakiuii. ['eTeporennrsle peakuuu. KaTanuTuuecKue CHUCTEMEB: KaTallu3 U
KaTanau3aTopsl. XuMUYeCKOoe paBHOBecue. KOHCTaHTa paBHOBECHUS.

Tema Ne 4. PacTtBoprl: Knaccudukauus pactBopoB. 2Kupukue pacTBophl. Cioco0Ok! BhIpaxKeHus |2
cocTaBa pacTBOpoB. Pa3baBieHHbE PacCTBOPH HEJINEKTPONUTOB, UX KOJIUTATHUBHEE
CBOMCTBA. JNEKTPONIUTH. TUIE ¥ 0COOEHHOCTH MOHHEIX OOMEHHBIX peaKInil B pacTBOpax
37IeKTPONUTOB. MOHHBIE paBHOBECHUS B DAcTBOPax 3JIEKTPONUTOB. KUCIOTHOCTH U
I1eJI0YHOCTh PACTBOPOB, METOMNLI €€ OIeHKU U KOHTPONS. KUCIOTHO-OCHOBHEIE CBOMCTBA
BemecTB. ['mpponu3 conel, KONMHYeCTBeHHas XapaKTepUCTHKa Ipollecca
runponu3sa. [uUcClIepcHEE CHUCTEMHL.

Tema Ne 5. OKHUCIUTENbHO-BOCCTAHOBUTENIbHEIE IpoIecch: OKUCIUTENLHO-|2
BOCCTAHOBMTEJIbHEIE CBOMCTBA BeIIeCTB. OCO0eHHOCTH ¥ THIHE OKHCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX peaKuHﬁ. BaxHenmne OKHCIUTENIN U BOCCTaHOBUTE . OKUCIHUTEIILHO-
BOCCTAHOBUTEJIbHAS JBOMCTBEHHOCTh. BrrsgHNEe BHENTHUX YCIOBUY Ha XapaKTep pPeaKUui.

Tema Ne 6. JmeKTpoXUMHUYECKUe Ipolecch: O0ue 3aKOHOMEPHOCTH 3JIEKTPOXUMUYeCKuxX|4
IpOLeCcCOB. OIEeKTPOAHHIE MOTeHIMans. BomopomHas IIKana MDOTEHLIHUAJNOB.
OneKTpoXuMUYeCcKrue CUCTeMEl. ['anbBaHUYECKUE SJIEMEHTH U aKKyMYJISTOPHL, IIPOIECCH
anekTponu3a. Koppo3us MeTasnnoB B FOPHOU IPOMHIIIEHHOCTU. PoIb BOOE B Ipolecce
Koppo3uu. MeTonb! 3allUTE 0T KOPPO3KUHU.

Tema Ne 7. Xumust sneMeHTOB: MeTamnel. Ux Kinaccudukanms. XUMHUKO-TEXHOIOTHYECKHE|2
TIPOLIECCHI TIOIyYeHUST METAJIJIOB U3 PYA.

Hroro 16 |2

4.2, JIabopaTopHBIE 3aHATHSA

HauMenoBanue paGoTel TpymoeMKOCTh B
yacax
00 |30 ([0O3®
Jla6opaTopHas pabota Ne 1. Texuuka 6e3omacHocTu. [IpaBuna paboTH B XUMUYECKOH|4 2

naboparopuu. Knaccudukanys u HOMEHKIATypa HeOPraHUYECKUX BEIIECTB.

JlabopaTtopHasi pab6ora Ne 2. M3MmepeHHe TepMOOMHAMUYECKUX XapaKTEPUCTUK|2
XUMUYECKUX IIPOIIECCOB.

JTaGopaTopHas padota Ne 3. KuneTtuka xu P eckoe paBHOBecue. |4
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JlaBGopaTopHas pabora Ne 4. [IpUroToBI€HNE PAaCcTBOPOB 3aJaHHOM KOHIIEHTPAIINH. 4
JTab6opaTopHas pabota Ne 5. CBO#CTBa PaCTBOPOB 3JIEKTPONUTOB. HampaBneHue HOHHEIX|4
peakiui. [UOpoIuU3 Coneu.

JTaGopaTopHast padora Ne 6. OKHCITUTETEHO-BOCCTAHOBUTEIHHBIE PEAKITHH. 4
Jla6opaTopHas pa6ota Ne 7. 'anpBaHWUECKHE 37IeMeHTH. HampaBneHre OKHCIUTENBHO-|2
BOCCTAHOBHUTEIBHEIX IIPOLIECCOB.

JTaGopaTopHas padoTta Ne 8. Koppo3us MeTasnmos. 2 2
JlaGopaTopHast pa6ota Ne 9. 1MeKTPOIU3 BOMHLIX PACTBOPOB. 2
JlaGopaTopHas pa6orta Ne 10. Jlerkue KOHCTPYKUMOHHBIE MaTepHasbl. Tsxkesbie|d 2
KOHCTDPYKIIMOHHEIE MaTepuakl.

Hroro: 32 |6

4.3. CamocTosiTeIbHasi padora 00ydYaloIierocsi U meped4eHb y4eOHO-METOTHYECKOIr O

o0ecrneyeHHsi I/Isi CAMOCTOSITEILHOH PadOThl O00YYAIOMIUXCHA MO TUCIHUIUIHHE

Bupg CPC TpymoeMKoCTh B
yacax
00 |30 |030
O3HakoMJIeHNe C COOepXKaHWEM OCHOBHOM M OOIOJHUTENbHON NUTepaTryps,|20 60
MeTOLUYECKUX MaTepHasioB, KOHCIEKTOB JIEKIIUH [ IOATOTOBKYM K 3aHATUSAM IO
CIenyoIIUM TeMaM: OCHOBHBIEe NOHATHUS U 3aKOHBI XUMMHU; KilaccuduKalus BelleCTs;
OCHOBHI XMMMUYECKOH TepMOOMHAMUKY; KMHETUKAa XUMHUYECKUX PeaklUil; pacTBOPHL
OKUCJIUTEJIbHO-BOCCTAHOBUTEIbHEIE IIPOIECCH]; 3JIEKTPOXUMUYECKUEe IIPOIECCH; XUMUS
3JIeMEeHTOB; KOHCTPYKLIMOHHEIE MaTepHaIbL.
IMogroToBKa 1 0pOpPMIIEHHE OTUYETOB II0 TA0OOPATOPHEIM paboTam 20 18
IMTogroroBka K TEKyIleMy KOHTPOJIO YCI€BaeMOCTH U IPOMEXKYTOUHOH! aTTeCTalluu 20 18
Hroro: 60 96

5 ®OH[ OLIEHOYHBIX CPENCTB [JIsi MPOBENeHHsI MPOMEXKYTOYHOH aTTeCTAlHH 00yJaIOIIHXCs
0 THCUHIUTHHEe "XuMus"

5.1 ITacnopt ¢oHAa OIEHOYHBIX CPENCTB

IltaHupyeMbIie pe3yIbTaThl 00yUeHHsI 0 TUCIHUIIIHHE (MOIYII0)

JucuuIIMHA HalmpaB/ieHa Ha (JOPMHUPOBaHHE CIEIYIONIAX KOMIETEeHIHH BhINTyCKHHUKA:

®dopma(bl) |Kommerennuu,Uagukatop(si)|Pe3ynbTaTbl O00y4YeHHS 10/YPOBEHb
TeKymero |(popMHupYyeMbIe[ITOCTHXKEHHU A |ITHCHUIIIHHE (MOOYJIIO)
KOHTPOIsA B pe3yJlbTaTe/[KOMNETEHIHUH
OCBOEHHSA
OHCIHIIJIHHBI
(Mmopynst)
Omnpoc mo|YK-1 Hcnone3yeT |(3HaTh OCHOBHHIE 3aKOHH XMMHUYECKOU|BEHICOKHH
KOHTPONbHEM 3HaHUEe XUMHU|TEPMOOUHAMUKY ¥ KUHETHUKH, CBOMCTBA|U 1 U
BompocaM H MIPOCTHIX BEIECTB|pPacTBOPOB, TEOPUIO SJIEKTPOIUTHYECKON|CpEeAHU U
(unwm) ¥ COEeTMHEHUH MIA|0UCCOINAllHH, OKHCIUTENbHO-
TEeCTUPOBaHUE, pelmeHus BOCCTAHOBUTENbHEE,
MOATOTOBKA MOCTAaBIEHHHX|3TEKTPOXUMHUYECKHUE IMPOIECCH U
OTYETOB 1O 3agady. XHMHUYECKHEe CBOKWCTBA OJIEMEHTOB
mabopaTOPHEIM TIEPUOIUYECKON CUCTEMHI.
paboram YMeTh caMOCTOSTENBHO aHATU3UPOBATh
XUMHYECKUE TIPOIEeCCH, COCTABIATh
VypaBHeHHUS peaKUUU, BHIOJHATH

H606XO]I[I/IMLIG pac4deTrl, IIOJIb30BATHCA
CIIPABOYHOMN JUTEPaTypoH.

BJ'Ia,EeTL OCHOBHBEIMHU IIpHEeMaMH
IIpoBeneHud (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX

U3MEepPeHHUH; CI0COOHOCTHI0O HAaXOOUTHh
HH# TOOXO0N K peUeHHUIo
X 3afad.
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BBICOKHMH YpOBeHBb [JOCTHKEHHsI KOMIETeHIHH - KOMIeTeHIHs cPopMupoBaHa HACTHUYHO,
PEKOMeH[I0OBaHHbIe OIEHKH: OTIIMYHO, XOPOIIO, 3a4TeHO.
CpenHUH YpOBEHb [JOCTHXKEHHsI KOMIETEHIHH - KOMIETeHIHs CchOpMHpPOBAHA YaCTHYHO,
PEKOMeH[I0OBaHHbIe OIIEHKH: XOPOIIO, YIOBJIETBOPUTENILHO, 3a4YTEHO.
Hu3ku# ypoBeHb JOCTHKEHHS KOMIETEHIHMH - KOMIETEHUUS He cHOopMHUpPOBaHA YaCTHUHO,
OLIEHUBAETCA HEYIOBIIETBOPUTENBHO WM He 3a4TeHO.

5.2. KOHTpOJIbHEBIE 3aJaHHUsI W/IHM HHbIE€ MaTepPHaJIbl

Tekymuil KOHTPOJIb yCIIeBAaeMOCTH ¥ aTTeCTAllMOHHBIE MCHHITAHUA 00y4yalomuxcs MOTYT OHIThH
opra’u3oBaHH C ucnonb3oBaHueM pecypcoB OMOC Kya3I'TY. [lonHbM nepedyeHb OIEHOYHBIX MaTepHUasioB
pacnonoxes B OMOC KyaI'TY.: https://el. kuzstu.ru/login/index.php.

Texymuii KOHTPOJIb YCIIeBa€MOCTH U aTTECTAllMOHHbIE UCIBITaHUS MOTYT IPOBOOUTHCS B MUCEMEHHON
U (M1K) YCTHOM, U (MNIK) 3JIeKTPOHHOU GopMe.

5.2.1.0neH0YHbI€E CpPeICTBa IIPU TEKyIleM KOHTPOJIe

Tekyumuii KOHTPOJIb 10 TeMaM AUCLHUIIINHEL 3aKII04aeTCs B OIPOCe II0 KOHTPOJBHEIM BOIIpOCaM U (Mu)
TECTUPOBAHUY, TIOATOTOBKE OTYETOB IT0 Tab0paToOpPHEIM paboTam.

Onpoc no KOHMPO/1bHbLIM 80NPOCAM:

ITpu mpoBefeHUM TEKYIIETO KOHTPONs obydalomuMmcs OymeT MUCbMEHHO, Tu00 YCTHO 3ajaHO OBa
BOTIpPOCa, Ha KOTOpPble OHU [OJIXKHEI IaTh OTBETEL.

Hampuwmep:

1. YTo Ha3kIBaeTCA CTaHOAPTHLIM 3JIEKTPOJHBEIM MOTEHIINAIOM?

2. YTo Takoe BOOOPOMHEBIN 3JIEKTPON?

Kputepuu ouenuBanus:

-90-100 GanoB - mpH MPaBUIBHOM ¥ IIOJTHOM OTBETE Ha [ABa BOMPOCA;

- 80-89 GannoB - Mp¥ MPABUIBHOM ¥ IIOJTHOM OTBETE Ha OJWH M3 BOMPOCOB U MPABUILHOM, HO He
TIOJTHOM OTBETE Ha APYTOM U3 BOIIPOCOB;

- 60-79 6annoB - MpH MPABUIBFHOM ITOJTHOM OTBETE TOJIBKO Ha OJUH U3 BOIIPOCOB;

- 0-59 6annoB - MPU OTCYTCTBUU NPABUIbLHBIX OTBETOB HAa BOIPOCH HJIM IPHU MPABHUIBHOM, HO HE
TIOJTHOM OTBETE Ha OJWH U3 BOIIPOCOB.
Kommuectro 6ammos|0-59 [60-79|80-89 (90-100
[ITkarna oneHUBaHUS|HEYL|YHLOBI|XOPOIIO|OTINIHO

I[IpuMepHBIA nepeYeHb KOHTPOILHBIX BOIPOCOB:

Tema 1. BBegmenue. OCHOBHBI€ NOHSATHS H 3aKOoHbI xuMuHH. Knaccudpukamms
BemecTB: IIpegmer xuMun. OCHOBHBIE CBOMCTBA M KilaccupHuKamus BemecTB. OCHOBHBIE 3aKOHBI
XxuMuH. THIIBI XHMHYECKHX PeaKnuid. XMMHYeCKHe CHCTEeMbI ¥ HX Pa3HOBHIHOCTH.

1. CocTaBbTe B MOJIEKYISIPHOU U HOHHOU (hopMax ypaBHEHUS
2. Hanmmmite GpopMysiel cpemHel, KUCIOM U OCHOBHOM coJent
3. [IpuBegute mpuMep aMGOTEPHOT0 BEIIECTBA U HOKAXKUTE 3TO COOTBETCTBYIOIIUMY YPAaBHEHUSIMU
4. OCHOBHEIE CBOMCTBA U Kilaccu(UKaLKs BEIIECTB.

5. OCHOBHBIE 3aKOHBI XMUMUH.

Tema Ne 2. OCHOBBI XMMHYECKOH TePMOTHHAMHUKH: 3aJadyd XHMHYECKOH TEPMOTHHAMHKH.
Tunel cucTeM. YC/I0BHsI CymecTBOBaHHsI cucTteM. ®a3o0Bbie paBHOBecHs. IlepBBIH 3aKOH
TePMOTUHAMHKH. JHEPreTuKa XHMHYECKHX MPOIeccoB (Tepmoxummusi). 3akon I'ecca U TenIoBOH
addexT peaknum (IHTANLNHsi). BTopod 3aKoH TepMOoAMHAMUKH. JHTpomusi. HampaBieHue
MPOTEKaHUsI MPOLECCOB.

1. HaiiTe ompeneneHus MOHATUSIM: TEPMOIUHAMUYECKAsk CUCTeMa, TEPMOOUHAMUYECKHEe TapaMeTpH,
TepPMOJMHAMUYECKUH TTpoliecc, QYHKIIUS COCTOSTHUS CUCTEMBI
2. Tumel cucrteM
3. YcnoBusd CyeCTBOBaHUS CUCTEM.

4. ®a30BBIe PABHOBECHS.
5. [IepBHIi 3aKOH TEPMOIUHAMUKH.

Tema Ne 3. KuHeTHKAa XHMHYECKHX peaknui: XHMHUYeCKoe paBHoBecue. CKOpoOCTh
XMMHYECKOH pPeakKIHH U MeTOIbl €€ peryjJiHpoBaHHsA. 3aKOHBI NTeMCTBYIOIIMX MacC. Biusinue
TeMIepaTypbl Ha CKOPOCTh peaknud. YpaBHeHHEe AppeHHyca. JHEePrusi aKkTHBauu. MexaHu3M
peaknuii. I'eTeporeHnsie peaknuu. KaraJluTHYeCKHEe CHCTEMbI: KAaTaJlM3 M KaTa/IH3aTOPHI.
Xumuyeckoe paBHOBecHe. KOHCTaHTa paBHOBECHS.

1. BouncnuTte TeMIepaTypHbIA K03QGULIHUEHT CKOPOCTH peaKLyuu
2. Ha cKOJIBKO rpaiyCcoB CIIEAYET IIOBRICUTh TEMIIEPATYPY, YTOOK CKOPOCTh PEaKIMK yBeNnuyunach B 81 pas,

€CJI TeMIIepaTyPHEIN KO3hGUIEHT CKOP
3. XuMHU4EeCKOe paBHOBECHE.
1650931494
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4. CKOpOCTh XMMHYECKOU PeakIui U METOOE! €€ PeryINPOBaHUS.
5. 3aKOHH IelCTBYIOUINX Macc.

Tema Ne 4. PactBopbi: Knaccudpukanusi pactBopoB. 2Kuagkue pactBopbl. Cmoco0nl
BBIpazKeHHsI COCTaBa pacTBOpPoB. Pa30aBieHHbIE PAaCTBOPHI HE3TEKTPOIUTOB, HX KOJIJIMTaTHBHbBIE
CBOMCTBA. JJIEKTPOJHUTHI. THIIBI U 0COOEHHOCTH HOHHBLIX OOMEHHBIX PeakIHH B pacTBoOpax
3/1eKTpoauTOoB. NOHHBIE paBHOBECHSI B PacTBOpPaXx 3J1€KTPOJIUTOB. KHCIOTHOCTh U 1IE€I0YHOCTH
PacTBOPOB, METOLI €é ONEeHKH U KOHTPOJIsi. KHCIIOTHO-0OCHOBHBIE CBOMCTBA BelecTB. uaponus
CoJieH, KOJTH4eCTBeHHAs XapaKTePHCTHKA Mpolecca ruapoan3a. [lucnepcHbie CHCTEMBI.

1. Ma¥iTe onpenenieHus NOHATUSM: PACTBOP, PACTBOPUTENb, PACTBOPEHHOE BELIECTBO, 3JI€KTPOJIUT,
KOJIUY€eCTBO
BeIlleCTBa, IJIOTHOCTD, KOHIIEHTPALUs, HHTEPIONIAIN.

2. OxapakTepu3yiTe KOHIEHTPUPOBaHHEIE, pa30aBlIeHHEIE, HACHIIEHHbIE, HEHACHIIIEHHbIE U TePECHIIeHHEIE
pacTBopHl. Kak u3MeHsIeTCsI COCTOSTHUE PaCcTBOpa MPY U3MEHEeHUM TeMIepaTyph? [1pu u3aMeHeHun
IOaBJIEHUSI?

3. HazoBuTe crocoObl BEIPazkKEHHUsI COCTaBa PaCTBOPOB, MPUBEIUTE MX 0003HAYEHHUS U YKAKUTE PA3MEPHOCTh
BeNWYUH. B KaKux ciydasx UCIONb3YIOT OOJIbHEIE eIUHUIE? B KaKUX - pa3MepHEIE?

4. CrtocoOHI BEIPAzKEHUS COCTAaBa PACTBOPOB.

5. Pa36aBrneHHbIE PACTBOPHI HEINEKTPOIUTOB, UX KOJIITUTaTUBHEIE CBOMCTBA.

Tema Ne 5. OKHCIHTEJIBHO-BOCCTAaHOBHTe/IbHBIEe mnponmecchi: OKHCIHTEIBHO-
BOCCTAaHOBHTEJIIbHLIE CBOMCTBA BelmecTB. OCO0OEGHHOCTH M THIOBI OKHC/IHTEJIbHO-
BOCCTAHOBHTE/IBbHBIX peakinui. BaxHeHIIHe OKHCIHTEIH H BOCCTAaHOBUTEIH. OKHCIHTEILHO-
BOCCTAHOBHTE/IbHAS IBOMCTBEHHOCTH. BIusiHMe BHEIIHHMX YC/IOBHH Ha XapaKTep peakiui.

1. OKUCIUTENHHO-BOCCTaHOBUTEIIbHbIE TIPOIIECCH
2. OKHCIIUTENTbHO-BOCCTAHOBUTEILHEIE CBOMCTBA BEIIECTB.

3. OCcOOEHHOCTH U TUIIH OKHCIUTENIbHO-BOCCTAHOBUTEIBHEIX PEAKITHIHA.
4. BaxHei1Ine OKUCTUTENIN U BOCCTaHOBUTEIIH.
5. OKHCTUTETHPHOBOCCTAHOBUTEIbHAS aM(bOTEPHOCTE.

Tema No 6. JIeKTpoXxuMHYECKHEe Nmponecchl: O0nHe 3aKOHOMEPHOCTH 3/IeKTPOXHMHYECKHUX
IpPOIEeCcCOoB. JJIEKTPOJHbIE MOTEeHIHa/Ibl. BogopoagHasi Kaja MOTEHIHAIOB. JJIEKTPOXHMHYECKHE
cucteMbl. [albBaHHYECKHE 3JI€MEHThl H aKKYMYJISITOPHI, IMponecchl 3j1eKTponu3a. Koppo3us
MeTaJ/IJI0OB B TOPHOM IMPOMBIIIJIEHHOCTH. PojIb BOOBI B IpoIecce KOppo3uu. MeToabl 3allUTHI OT
KOPPO3HH.

1. ONneKTpoXUMHUYECKUE IPOLECCH
2. O61mre 3aKOHOMEPHOCTH 3eKTPOXUMHUYECKUX IIPOIIECCOB.

3. ONeKTpoaHbIe TIOTEHIUATIH.
4. BomopopHas LIKala MOTEHIHAIOB.
5. ONeKTPOXUMUYECKUE CUCTEMHI.

Tema Ne 7. Xumus 3jeMeHToB: Meta/uibl. Ux Kinaccupukanusi. XHMHKO-TEXHOJIOTHYE€CKHEe
IpPOLECCHI NOJIy4YeHUsI MeTa/IJIOB U3 pPYI.

1. Xumus 371eMeHTOB
2. Metannsl. Vix Knaccudukalus.

3. XUMUKO-TEXHOJIOTHUYECKY e NIPOLECCH II0yYeHUsI MeTalIOB U3 PYA,.

Omuembul no s1a6opamopHsuiM pabomam:

ITo Kaxmo¥ paboTe obOydarouuecs CaMOCTOSITENbHO O(QOPMIISIOT OTYETH (COTIACHO IEePedHIo
nabopaTopHbIx paboT 1.4 paboyeit TPorpaMMEL).

CopepiKaHue OT4YeTa:

1.Tema paGOTHI.

2. 3agayu paboTHL.

3. KpaTkoe onucanue X0fa BEIIOJTHEHUST PaOOTHL.

4. OTBeTH Ha 3a[aHUS UJIM MOJy4YEHHBIE PE3YJbTATH 110 OKOHYAHUW BHIIOJIHEHUS palboTH (B
3aBMCUMOCTH OT 3ajay, IIOCTABJIEHHEIX B II. 2).

5. BrIBogH

Kputepuu oneHUBaHUS:

- 60 - 100 GasnmoB - MpU PACKPHITHH BCEX PA3[EIIOB B IIOJTHOM 00BeMe

- 0 - 59 6GanmoB - IPHU PACKPHEITUU HE BCEX Pa3MesioB, 00 IPu 0POPMIEHUN PAa3[eioB B HETIOTHOM
o0beMe.

KonuuectBo 6anmos|0-59 60-100

IIIxana omnenuBanus|He 3auTeHo|3auTeHo

TecmupoeaHue:
Ilpu mpoBemeHWUM TEKyLlero K IIWIH HeoOXONMMO OTBETHTH HA BOIPOCH
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TEeCTUPOBaHusA. TeCTUPOBaHME MOXKET OBITh OPraHM30BAHO C HCIOIb30BaHWEM pecypcoB IUOC KysI'TV.
Hanpuwmep:
BoccTanoBnerne MnO, B KuCJI0M cpefe IPUBOOUT K 06pa30BaHUI0 COENUHEHUS (MOHA):
1) Mn*
2) MnO,
3) MnO,*
Kpurepuu oneHnanus:
- 90-100 6anmnoB - mpu oTBeTe Ha = 90% BOIIPOCOB;
- 80-89 6amoB - mpu otBeTe Ha = 80% u <90% BOIPOCOE;
- 60-79 6amoB - mpu oTBeTe Ha = 60% u <80% BOIPOCOE;
- 0-59 6amnoB - mpu orBeTe Ha = 0% u <60% BOIIPOCOB.
Konmuectso 6ammos|0-59 [60-79(80-89 |90-100

[ITkarna oneHUBaHUSA HeyO|yooBJI|XOPOLIO|OTIIMYHO

Tema 1. BBegenue. OCHOBHBbIE MOHATHS U 3aKOHBI xuMHuH. Kinaccupukanus semects: IlpeagmeT
xuMuH. OCHOBHBIE CBOMCTBA M KjIacCH(HKanusi BemecTB. OCHOBHBIE 3aKOHBI XHMHH. THIBI
XHMHYECKHX PpeaKuuid. XHMHYECKHe CHCTEMbI U HX PAa3HOBHIHOCTH.

1. BribepuTe Ha3BaHue coepguHeHUI0 MnO:

a. Okcup maprasna (IV)

b.Oxkcup maprasma

c.Okcup mapranua (II)

d.I'uopokcupn maprania (II)

. YKaxuTe KUCIIYIO COJIb:
. NaHSO;;

. KH,PO,

AIOHCI,

. Ba(NO,),

oo T o N

. YKaXuTe a30TUCTYIO KUCIIOTY:
HNO,

. Al(OH),NO,

. HNO,

. AgNO,

Tema Ne 2. OCHOBBI XHMHYECKOH TePMOIHMHAMHUKH: 3aJayd XUMHIECKOH TePMOIHHAMHUKH.
Tunbel cucTeM. YC/I0BHSI CymeCcTBOBaHHsI cucTteM. ®a30Bbie paBHOBecHsi. IlepBBIH 3aKOH
TePMOTUHAMHKH. JHEPreTHKa XHMHYECKHX MPOneccoB (Trepmoxummusi). 3akon I'ecca U TenaioBoO#
addexkT peakuuu (IHTANbNHsi). Bropod 3aKoH TepMogMHAMUKH. JHTponus. HampaBieHue
IPOTEeKaHHs NPOLECCOB.

1. YpaBHEeHUS peakiuii, B KOTOPHIX AOMIOJIHUTENLHO YKA3bIBAIOTCS BEJIMYUHE, CONPOBOKAAIONINX 3TH
peakiuu TemnoBhX 3¢pdekToB (AH) u TepMOOMHAMUYECKHE COCTOSHMS BCEX BeIIeCTB (TeMIepaTypy,
arperaTHOe COCTOSIHME, COCTaB ¥ KOHI[EHTPALXIO PACTBOPOB), HA3bIBAIOTCS:

a. XUMHAYeCKUMHU
. TePMOAUHAMUYECKUMHI
. TEPMOXUMHUYECKUMHU
. TEMJIOXUMUYECKUMHU

o0 o w

o0 o

. DK30TEePMUYECKHE TPOIIECCH COIPOBOXKAAIOIINECS YMEHbIIEHUEM SHTPOIIUU CAMOIIPOR3BOJILHO
. MOTYT IPOTEKATh IPEUMYIIECTBEHHO TIPU BHICOKHMX TEMIIEPATYPax

. MOTYT IIPOTEKATh TPEUMYIIECTBEHHO TPYU HU3KUX TEMIIEPATypax

. MOTYT IIPOTEKATh IIPY JIIOOEIX TEMIEPATypax

. IPOTEKAaTh HE MOTYT

o0 oo N

3. TepMopuHaMUYeCKKE GYHKIMH, KOTOPHIE HE SIBISIOTCS QYHKIMSIMU COCTOSTHUS:
a. SHTPOMHUS
b. sHTampIUSA
C. TEII0Ta

d. pa6oTta

e

. aHeprus I'mbca
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Tema Ne 3. KuHeTHKAa XHMHYECKHX peaknui: XHMHUYeCKoe paBHoBecue. CKOpoOCTh
XMMHYECKOU pPeaknuu U MeTOJbI ee peryjiupoBaHHs. 3aKOHBI JeHCTBYIONIUX MacC. Biusnue
TeMIepaTypbl Ha CKOPOCTh peaknui. YpaBHeHHe AppeHHyca. JHEePrusi aKTHBauu. MexaHHu3M
peaknuii. I'eTeporeHnsie peaknuu. KaraJluTHYeCKHE CHCTEMbI: KAaTaJlM3 M KaTa/IH3aTOPHI.
XumMuyeckoe paBHOBecHe. KoHCTaHTa paBHOBECHS.

1. B xako# cucteMe Ipy YBeIMYEHUH [aBlIeHUS XUMIUYECKOe paBHOBECHAE CMECTUTCS BIIPaBo?

a. H,(r)+ Cl,(r) = 2HCI(r)

b. 250,(r)+ O,(r) = 250,(r)

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

d. CO,(r)+ C(tB) = 2CO(r)

2. BepHbI U credyioImye CyXOeHUs 0 CMeIlleHUY XUMUIeCKoro paBHoBecusi B cucteme 4HCI(r)+ O, (1)
= 2H,0(r) + CI, (r)? A. Tlpu yBenu4YeHUY [aBIeHUS pPaBHOBECHE B JaHHOM CHCTEME CMEIAeTCs B CTOPOHY
npoayKToB peakuuu. b. [1pu yBennmyeHNN KOHIIEHTpAUM XJI0pa PaBHOBECHE B CUCTEME CMEIaeTCsl B CTOPOHY
HUCXOOHBIX BEIIECTB.

a. BEPHHI 00a CyXKOeHus
. 00a CyKIeHusT HEBEPHEI
. BEPHO TOJIBKO b
. BEPHO TOJIBKO A

o0 o

. PaBHoBecue B cucteme CaCO,(tB)= CaO(TB) + CO,(r) - Q cMelaeTcs BIpaBo Npu
. YBEJINUEHUHU [aBlIeHUT
. yonaneruu CO, u3 cheprl peakuu
. OXJTaXKIeHUN
. mobasnenuu CaO

Tema Ne 4. PactBopbl: Knaccudpukanusi pactBopoB. 2XKuakue pacTtBopbl. Cmoco0sI
BBIpazKeHHsI COCTaBa pacTBOpPoB. Pa30aBjieHHbIE PAaCTBOPHI HE3TEKTPOIHTOB, HX KOJIJIUTaTHBHBIE
CBOMCTBA. JJIEKTPOJHUTHI. THIIBI M 0COOEHHOCTH HOHHBIX OOMEHHBIX PeakIHH B pacTBoOpax
371eKTPOJIUTOB. NOHHBbIE PaBHOBECHS B pacTBOpax 3JI€KTPOJIUTOB. KHCIOTHOCTH M IEI0OYHOCTH
PacTBOPOB, METOILI €é OLEHKH M KOHTPOJIsi. KHCIIOTHO-0OCHOBHBIE CBOMCTBA BelnecTB. Fuaponus
CoJieH, KOJTHYeCTBEeHHAs XapaKTepUCTHKA Mpollecca ruapoau3a. [JucnepcHbie CHCTEMBI.
. Kakas comnp nogsepraeTcsi TUAPOIU3Y?
. NH,Cl
. NaCl
KCL
CaCl,

o0 oo Ww

o o~

. Kakas comnp nogBepraeTCda rugpojin3yeTcsd 1o EIHI/IOHY?
NaNO,

.K,CO,

KCl

.K,S0,

a0 o N

. BogHBIM pacTBOp Kakou conu uMeeT pH>7
. K,CO,
. BaCl,
. NaNO,

d. KCN

Tema Noe 5. OKHCIHTEIBbHO-BOCCTAaHOBHTEe/IbHbIe mnponecchl: OKHCIHTEIbHO-
BOCCTAHOBHTE/JIbHBIE CBOﬁCTBa BellecCTB. OCO0OEHHOCTH ¥ THIOBI OKHCJIHTEJIbHO-
BOCCTAaHOBHTEJIBHBIX peaKunﬁ. Bamﬂeiflmne OKHCJIHTEJIH H BOCCTAaHOBHTEIH. OKHCIHTEIbHO-
BOCCTAHOBHTE/IbHAS IBOUCTBEHHOCTh. BIMsiHMe BHEIIHUX YC/IOBHH HAa XapaKTep peaKkuH.

1. VkaxuTe cTeneHb OKucCIeHus cepr B Na,SO,

a. +6

b.0

c.-2

d. +4

O oo Ww

2. Kakas wu3 peaKuHﬁ, CXeMBlI KOTOPEIX IIPDHBEOEHBl HHXEe, ABJIA€TCA OKHUCIIHUTEJIbHO-
BOCCTaHOBHUTEIL

eJIbHOM:
a. Na,0 + 2HCl = 2 NaCl + H,0 "‘l Il |H I| II
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b. ZnSO, + Na,CO, = ZnCO, + Na,S0,
c. 2Na + 2H,0 = 2 NaOH + H,
d. CaO + 2HNO, = Ca(NO,), + H,0

3. YKaXkuTe BOCCTaHOBUTEIb B OKMCIIUTEIbHO-BOCCTaHOBUTENbHOU peakuuu: 3HgS + 2HNO, + 6HCI =
3HgCl, + 3S + 2NO + 4H,0:

a. XJ10p

b. Bomopox

C. cepa

d. pTyTH

€. asor

Tema Noe 6. meKTpoxuMHUYeCKHe npouecchl: O0mue 3aKOHOMEPHOCTH 3JIEKTPOXHUMHYECKHX
nponeccoB. JIeKTPOAHBIE MOTeHIHaNbl. BogopogHasi miKajna MOTEHIHAIOB. JJIEKTPOXUMHYECKHE
cucremMbl. 'afbBaHHYECKHE 3IJIEMEHTHI H aKKyMYJIATOPbI, Iponecchl 3j1ekTponu3a. Koppo3us
MeTa/UIOB B TOPHOH NPOMBIIIJIEHHOCTH. PO/Ib BOJEI B mpouecce KOpPpo3uu. MeToasl 3alUThI OT
KOPPO3HH.

1. BribepuTe mpogyKTh, 06pa3ymomuecss Ha HHEPTHOM aHOMe IIPU 3JIEKTPOIM3Ee BOJHOTO PacTBOpa
RbSO,:

a. CEpHUCTHIN Tra3

b. kucnopon

C. BOOPOT,

2. I1pu anmekTponu3e BogHOro pacTBopa Cr,(SO,), TokoM cunoi 2 A Macca KaTofa YBeJIUYUIach Ha 8 T.
B TeyeHme KaKOro BpeMEHHU ITPOBONUIIHA 3IEKTPOIIH3:
a.6,194
. 1,224
.9,134
.3,214

o0 o

. BetbepuTe mpomyKTh, 06pa3yomuecs: Ha KaTofie IPY 3JIEKTPoIu3e BogHOro pactsopa Na,CO,
. BOIOPOL,
. VTJIEKUCTIBIN Ta3
. KUCJIOPOA,

Tema Ne 7. Xumus 3jneMeHToB: Meta/uibl. Ux Kinaccudukanusi. XHMHKO-TEXHOJIOTHYECKHE
IPOLEeCCHI NOJIy4YeHUsI MeTa/VIOB U3 py.a.

1. MeTas, KOTOPBIY MOKeT ObITh IOIyYeH IIPYU 3JIEKTPOJIK3€e BOOHOTO PACcTBOpPA €ro COJIY, - 3TO:
. Meib
. KaJIpIIuH
. HaTpuu
. Gapuit

O oo w

o0 oo

. OuMGOYHEIM YTBEPXKOEHNEM, OTHOCSAIIUMCS K TUAPOKCcUny xenesa (III), aBnsercs
. IPAaKTA4YECKN HEPACTBOPUMOE B BOLIe BEIIIECTBO

. 04eHb caboe OCHOBaHUE

. OYEHb CUJIbHBINA 3JIEKTPOJIUT

. aMGbOTEPHEIN TUAPOKCHUL, 06Pa3yIoNnui (GepPUTHL IIPU CIIJIABIIEHUH CO IIeI09aMu

o0 oo N

3. [nst 0OHapyKeHUS B PACTBOPE KaTHOHOB Oapust MOXKHO MCIIOIb30BATh PACTBOP:
a. @30THOW KHUCJIOTHI

b. xmopupma Kanbims

C. cynmbdarta Kanus

d. rumpokcua HaTpus

5.2.2 OneHoOYHbIEe CPEeICTBA IPH MPOMEXYTOYHOH aTTeCTalluH

®opMOii NPOMEKYTOYHOH aTTeCTAlMH SBJISETCS 3a4eT, B NMPOIECCe KOTOPOTO OMpenenseTcs
copMHUPOBAHHOCTL 0003HAUEHHHIX B pabodeil IporpaMMe KOMIIETEHIHH.

HHCTpyMEHTOM u3MepeHus: CHopMUPOBAHHOCTH KOMIIETEHIIUN SBIISIOTCS:

- 3aYTEHHbIE OTYETH 00yJaomuxcs mo 1a60paTopHEIM paboTam;

- OTBETHI 00YYAIOIIMXCS Ha BOIIPOC MpOMIeHHOE TECTUPOBaHUE.
[Ipu mpoBefeHUU NPOMEXKYTOYH Cd OTBEYaeT Ha 2 BOIPOCA BHIOPAHHBIX
1650931494
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ciaydaiHeIM 00pa3oM, 1ub0 MpOXOJUT TeCTHPoBaHue. OMPOC MOXKET MIPOBOAUTHCS B MUCHMEHHON U (WUIIH)
YCTHOH, U (U7I1) 57IEKTPOHHOU (opMme.

OTBeT Ha BONPOCKI:

Kputepuu olleHVBaHUS TPU OTBETE Ha BOIPOCH:

- 90-100 6annoB - Ipu MPaBUJILHOM ¥ ITOJTHOM OTBETE Ha [Ba BOMPOCA;

- 80-89 GannoB - mpu MpPaBUILHOM U IIOJTHOM OTBETE Ha OJWUH M3 BOIPOCOB U IPABUIBHOM, HO He
TIOJTHOM OTBETe Ha APYTOM U3 BOIIPOCOB;

- 60-79 6annoB - MpHU IPABUILHOM U IIOJTHOM OTBETE TOJIBKO Ha OJUH U3 BOIPOCOB;

- 0-59 6anyuoB - MPU OTCYTCTBUYU NPABUJILHEIX OTBETOB HAa BOIPOCH HJIM IPHU MPABUJILHOM, HO HE
TIOJTHOM OTBETE Ha OJMH U3 BOIIPOCOB.
onuyecTBo 6anmo |0-59 60-79(80-89 ([90-100
[IIxana oueHUBaHUL|HEY]] YIOBJI|XOPOIIIO|OTIUYHO
He 3a4TeH0|3a4TeHO

IIpuMepHBIA mepeYeHb BOMPOCOB K 3a4eTy:

1. OCHOBHEIE MOHSITUS ¥ 3aKOHBI XUMUHU. ATOM. Monekysna. KonudyecTBo BemecTBa. 3aKOH COXpaHEHUS
MaccChl BEIIeCTBa ¥ 9HEPTruU. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH KPAaTHHIX OTHOIMIEHUHM. 3aKOH ABorappo.
3aKO0H 3KBUBAJIEHTOB.

2. Knaccudukanus HeopraHU4YeCKuX BemecTB. [IpocTrie U croxkHBIE BemecTBa. Okcupabl. OCHOBHEIE,
amboTepHbE U KUCJIOTHEE Tugpokcunrl. Conu. [TonydyeHue U CBOMCTBA HEOPTAHUUECKUX BELIECTB. TUIIHI
XUMUYECKUX PEaKIInui,

3. XuMuyeckas TepMOAMHaMHuKa. TepMoOMHaMH4YeCKHE CUCTEME, MapaMeTphl CHUCTEM.
TepMoouHaMUYeCKHe MpPOIECCH. XapaKTepucTuueckue OGYHKIUHM COCTOSHHUS. IlepBoe Havalo
TepMOJWHAMUKY. BHYTpeHHsS 2Heprus, TemnoTa ¥ paboTa.

4. TepmoxuMudeckre ypaBHeHUs. TemnoBod apdekT peakiuu. IuTanbnus. CTaHmapTHAs HTABINS
oOpa3oBaHus BemiecTBa. 3akoH .M. 'ecca u ero cnencTBus.

5. TepMoguHaMHU4YeCKOe paBHOBecHue. BrusiHNe TeMIlepaTyphl Ha CMelleHHe TepMOIUHAaMUYEeCKOT0
PaBHOBECHUS U HAIIPaBJIEHHOCTH IIpoliecca. PaBHOBeCHas TeMIlepaTypa.

6. Xumuuyeckas KuHeTuka. OOpaTuMble ¥ HeoOpaTUMBIe peaknuu. MeXaHu3M U MOPSNOK PeaKIUuH.
CKOpOCTb XMMHYECKON pPeakIiu, €€ 3aBUCUMOCTL OT KOHIIEHTPAIlUK (apluaabHOTO HABIIEHHUS) UCXOMHBIX
BEIEeCTB U TEMIIEPaTyPHL.

7. KoHCTaHTa CKOPOCTHU PeaKIuu, U €€ 3aBUCUMOCTH OT TeMIepaTyphl (ypaBHeHue C. Appenuyca).
IMpaBuno 4. Baut-T'odpda. dueprus aktuBanuu. Katanus. KonebaTembHble peakiuy.

8. XuMHueckoe paBHOBECHE B TOMOTEHHHX CHCTeMax. KOHCTaHTa paBHOBECHS, CIOCOOHl eé
BHIpaXKeHUS, CBSA3b C TePMOAMHaAMUUeCcKUMH QyHKUIUSIMU (ypaBHeHUe n3oTepMHul A. Baut-IT'odda.). PakTopH,
BIUAIONIVE Ha cMelleHue paBHOBecus. [Ipunnun A. Jle IllaTense.

9. DucnepcHble cucTeMb. Kmaccudukanus CUCTEM II0 CTEIeHH OUCIEPCHOCTHA U arperaTHOMY
COCTOSIHMI0. YCTONYMBOCTh OUCIHEPCHEIX cucTeM. Koarymsanusa. CepuMmenTanus. [lomydyeHre u cTabunusanus
OUCIIEPCHBEIX CUCTEM.

10. PacTBOpHI, UX MONy4YEHWE U CBOMCTBA. TUIIHI pacTBOPOB. PacTBopuMOoCTh. ®aKTOPH!, BIUSIOMINE Ha
PaCTBOPUMOCTD BEIIECTB. JHEPreTuYecKue 3GGHEKTH TPU PACTBOPEHUH.

11. Cmoco06nl BEHIpazkeHHsI COCTaBa PACTBOPOB: MaccoBasi, 00bEMHAS ¥ MOJIbHAS [OJIH, MONSIPHAs,
9KBHUBAJIEHTHAS U MOJIS/IbHAsI KOHLIEHTPALXH.

12. CBo#CcTBa BOTHEIX PACTBOPOB 3EKTPOIUTOB. CUIbHEIE M CIa0bIe 3MIeKTPOIUTE C O3ULUYA TEOPUH
3MeKTPOIUTHYECKOH muccoiualuu. CTemeHb ¥ KOHCTAaHTA MUCCONMANMHU CIaboro 3meKTponuTa. 3aK0H
pasbaBnenus B. OcTBanbaa.

13. TomoTreHHBIE paBHOBECHUS B pPacTBOpax 3JIEKTPONUTOB. PaKTOPH], BIUSOINNE Ha CMeIleHUe
37IEKTPONIUTUYECKOTO paBHOBecHUs. [TpaBuio K. Bepronne. CBsi3b CUITHI 3TTIEKTPONIMTA CO CTPOEHUEM (TTPaBHUIIO
JI. TIlonuHra).

14. TeTeporeHHble PaBHOBECUS B PACTBOpAx 37eKTPONUTOB. [Ipou3BeeHre paCTBOPUMOCTH. YCIIOBHE
00pa30BaHMS ¥ PACTBOPEHHUS OCAMIKa.

15. Tupponus conerr. ®akTOpPH, BAUAWOIIAE Ha CMEINeHWE THOPOIUTHUYECKOTO PaBHOBECHS.
HeoOpaTUMEIA ¥ COBMECTHHIM THOPOIHN3 COJIEH.

16. OKMCNIHUTENbHO-BOCCTAHOBUTENbHEE peakuuu. CremneHb OKuUcNIeHUsA. OKUCIUTENU U
BoccTaHoBUTeNU. OKHUCIUTENbHO-BOCCTAHOBUTENbHAS [BONCTBEHHOCTb. THUIB OKHUCIUTELHO-
BOCCTAHOBUTEIBHEIX PEAKITUH.

17. CocTaBneHne ypaBHEHHU OKHCIUTEJIbHO-BOCCTaHOBUTENBHBEIX peakIuili. MeTon 3JIeKTPOHHOTO
Gananca. OHHO-9TTIEKTPOHHEIN MeTO[. BiusiHMe cpefbl Ha HalpaBlleHWe OKUCIUTENIbHO-BOCCTAaHOBUTEIBHEIX
peaxuui.

18. OnmekTponHEIM oTeHUXaN. [IBORHQH § j Ha IrpaHulle pa3perna Ga3 ¥ IPUYKUHE eTo
BO3HUKHOBEHUS. PA3HOCTHL IIOTEHIINATIOB ]Wirﬂl l'[mmﬂfl . CTaHgapTHBIM BOJOPOMHEIN 31EKTPOM U
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BOOPOAHAS LITKala IOTEHLIHAJIOB.

19. TToTeHUMAaNE MeTANINYECKUX U OKUCIIUTEIbHO-BOCCTAHOBUTENLHEIX 3JIEKTPOLOB. YpaBHeHUe B.
HepHucta. HanpasneHue OKUCIUTENbHO-BOCCTAHOBUTEIBHEIX IPOIECCOB. PaBHOBECHE B 31€KTPOXUMUYECKUX
CUCTEMaX.

20. XuMrYecKre UCTOYHUKHU TOKa. AHONHBIM YW KATONHBIM IPOIECCH. ONEeKTPOOBUXKYIIas CHUIA.
YcTpo#cTBO ¥ MPUHIUI PabOTH raJbBaHMYECKUX 371eMeHTOB A. Bonbra, [Janusna-Axko6u, XK. Jlekmanure.
KucnotHble U MeTOYHEE aKKYMYTIATOPEL.

21. Koppo3usg MeTanioB W CHJIaBOB. MeXaHM3MEl KOPPO3UOHHHEIX IIpoueccoB. [longpusanus u
Oenoyigpu3alius II0BePXHOCTH MaTepuaa. XuMrUdeckasl KOPPo3usl. JJIeKTpOXUMUIecKas KOpPO3us MeTajlIoB
Y CIIJIABOB B KUCJIOU Cpefie U B aTMOC(epe BIaXXHOT0 BO3AyXa.

22. MeTopbl 3aIlUTH OT KOPPO3UHU: JEeTUPOBaHWe, HAHECEHNE MeTalInyecKux (HeMeTalludecKux)
TIOKPHITUH, 3JIEKTPOXUMUYECKe MeTOHbl (AHOMHAs, KaTooHas U IPOTEeKTOpPHAad 3alluTa), HHTUOMpOBaHUE
KOPPO3UHU.

23. OIeKTPONU3 pacljiaBoB U BOLHEIX PACTBOPOB C UHEPTHHIMU U PACTBOPHUMBIMU 3JIeKTPOJaMHU.
[TocnenoBaTeNnbHOCTE 3NIEKTPONHEIX IPOLeCcCOB. [IlepeHanpsiKeHue 37€KTPOoAa.

24. 3akonH M. Qapapes. Beixon 1o Toky. [IpuMeHeHre 371€KTPONIN3a. DNEKTPOIUTHYECKOE NTOTTyYeHrEe
¥ paduHUpPOBaHUE METAJLJIOB.

25. B3auMopencTBIE 3]IEMEHTOB C BOMIOM, pacTBOPaMU KUCJIOT U IeJioYel. 3aBUCUMOCTh HallpaBlieHUs
¥ COCTaBa IIPOLYKTOB PeakLuy OT IPHUPOLE PearupyloIIUX BeIeCTB U YCIIOBUY B3aUMOLEUCTBUS.

TecmupoeaHue:

[Ipu mpoBeneHUU NPOMEXKYTOYHOU aTTecTanuy 00ydalomuMCS MOXKET OLITh NpPenjoXKeH TecT.
TecTupoBaHue MOXKET OHITh OPTAaHU30BAHO C UCIIOIb30BaHUEM pecypcoB IMOC KysI'TY.

Hampuwmep:

1. Bo CKOIBKO pa3 BO3PacTeT CKOPOCTh 0OPATHON PeakUuy IPH YBETHUEHUH KOHIIEHTPALUU aMMHIaKa B
2 paza?

N,(r) + 3H,(r) = 2NH,(r), H>0.

a)B4pasa ©6)B8pas3 c)B12pa3

2. Bo ckobKO pa3 BO3pacTeT CKOPOCTh PSMOM peakIuy Py yBeNnudeHun KoHneHTpauuu H, B 3 pasa?

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

Bo cko0mpKO pa3 BO3pacTeT CKOPOCTh XMMUUECKON peaklUy IIPU MOBHIIeHUU TeMnepaTtypsl Ha 30 °C,
€CJIA TeMIIepaTypPHEIN K03buiuenT y = 3?

a) 890 pa3 6) B 36 pa3 c) B 27 pa3

3. Bo CKOJIbKO pa3 yBeJIUYUTCS CKOPOCTh PeakKUuy IPU NOBHIIeHUU TeMIepaTyph Ha 20 °C, ecnu
TeMIIepaTyPHHN K03bOUIueHT y = 2?

a) B 2 pa3 0) B 34pa3 c) B 6 pa3

4. Bo CKOIBKO pa3 BO3pacTeT CKOPOCTh XMMUAUYECKOM peakluy NIPU MOBHIIIEHNHU TeMepaTypsl Ha 60 °C,
€CITA TeMITePATYPHBIN KO3hGUIUEHT Y = 27

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

5. Ykaxwure Bup manHou peaknuu: 4Al(t) + 30,(r) = 2AL,0,(1), H < 0.

a) F'omorennas 6) 'eTeporeHHast

Yxkaxurte Bup manuou peaknuu: NH,(r) + HCIl(r) = NH,Cl(t), H > 0.

a) F'omorennas 6) 'eTeporeHHast

6. I[IporeHTHas KOHIIEHTPaUus pacTBopa, B 200 r koToporo comepxkutcs 36 r xmopuma kanus (KCI)
paBHa:

a)36% 6)18%c)12% 1) 24%

7. Onsa npurotonenus 600 r 25 % pacTtBopa HuTpara HaTpus (NaNO,) Heo6XOmMMO B3SITh HUTpPaTa
HaTpus rpaMM:

a)150r 6)300r ¢c)250r @) 175Tr

8. Ins mpurorosnenus 3 1 2 H pacTBopa ruppoKcuaa HaTpus Heo0xoxumMo B3sATh NaOH:

a)240r 6)120r ¢)360r m)400r

9. B 2 11 pactBopa copepxutcsa 98 r cepHoi KucioTH. HopManbHas KOHIIEHTPalus Takoro pacTBopa
paBHa:

a)3,0H 6)1,0Hc)2,0H n)6,0H

10. B 2 n pacTBopa cynbdhaTta Mmenu comepxkutcs 79,8 r CuSO,. MonsipHasi KOHIIeHTpalus Takoro
pacTBopa paBHa:

a)3,0M06)0,5M c)24M o) 0,25 M.

Kputepuu ouenuBanus:

- 90-100 6asnmnoB - mpu oTBeTe Ha = 90% BOIPOCOB;

- 80-89 Gannos - mpu otBeTe Ha = 80% u <90% Bﬁrﬁocos'

- 60-79 GannoB - mpu OTBETE Ha = 'H’I"‘I"MI mm I||

1650931494
12



- 0-59 6asnnoB - mpu otBeTe Ha = 0% u <60% BOIIPOCOB.
KomuuectBo 6anmos|0-59 60-79(80-89 ([90-100
[ITkana olleHUBAHUS |HEY YIOOBJI|XOPOIIO|OTINYHO
He 3aYTeHO0|3aUTeHO

5.2.3. MeTogHYeCKHe MaTepHa/bl, ONpeIeIsiloliHe NMPouenypbl ONEeHHBAHHUSI 3HAHHH,
YMEHHH, HABLIKOB M (HJIH) ONLITA [AesiTeJIbHOCTH, XapaKTepH3yIIHe 3Tanbkl (GopMHUpPOBaHHSA
KOMIeTeHI UM

TeKkymui KOHTPOJIb YCIIEBAEMOCTH 00YYAIOIIUXCSI TI0 Pe3yIbTaTaM BHIIOIHEHUS 1a60paTOPHEIX PAbOT
OCyIecTBNsAeTCS B HopMe 0TYeTa, KOTODPHIY NMPEJOCTABISAETCS HAyYHO-IIefarornieckoMy pa0OTHUKY Ha
OyMaxXHOM W (MITM) 9JIEKTPOHHOM HOCHTeje. Hay4yHO-Temarorudeckuil pabOTHUK, IOCIIe MPOBENEHHUS
OLIEHOYHHIX IIPOLIENYP, UMEET IPABO BEPHYTh 00yYaIOIIEMyCsl OTYET ISl TOCIEeAYIOed KOPPEKTUPOBKY C
yKa3aHHeM [IepedHsT HeCOOTBeTCTBUM. Ofy4amuiics 06sg3aH YCTPAaHUTh BCE YKa3aHHBIE HECOOTBETCTBUS U
HaIPaBUTh OTYET HAyYHO-NIefaroru4eckoMy pabOTHUKY B YCTAHOBJIEHHEIE IENArOTHUYEeCKUM PabOTHUKOM
CPOKHY.

[Tpu npoBemeHUU TEKyLIET0 KOHTPOJIS yCIeBaeMOoCTH B GopMe oIpoca 10 KOHTPOJILHEIM BOIIpOCaM 10
PAacCIopSIKEHNI0 NTefaroTudyeckoro paboTHUKA oOydammuecss yOUpAOT BCe JIMYHbLIE BEIIW, 3JIEKTPOHHEIE
CPErCcTBa CBS3M, IEYaTHEE U (MJIM) PYKONUCHEE UCTOYHUKY WHGOPMAIUY, HOCTAIOT YUCTHIN JTUCT OyMaru
mo6oro pa3Mepa u pydky. Ha nucte Oymaru 3anuchiBaotcs Pamunus, MUms, OT4ecTBO (IpU HAJMYKUK), HOMED
y4eOHO¥ I'PYNIH U JaTa IPOBEHNEHMS TEKYIIEero KOHTPOJIS yceBaeMocTd. [legarornyeckuii pabOTHUK 3a7aeT
BOIIPOCH], KOTOPhIe MOTYT OHITH 3amMCaHbl Ha MOATOTOBJIEHHEIM AJIS OTBEeTa JIUCT Oymaru. B TeueHme
YCT@HOBJIEHHOTO ITearorn4eckuM paboTHUKOM BpeMeHU 00ydaroImuecs TUCbMEHHO GOPMYIUPYIOT OTBETHL Ha
3ajaHHble BONPOCH. [10 UCTeYeHUN YCTaHOBIEHHOTO BpEMEHU JIUCT OyMaru ¢ IOATOTOBIIEHHHIMU OTBeTaMuU
obyuaromuecss nepefgaiT IefarorudyeckoMy pabOTHUKY OIS IIOCIIeNYIOIIero OleHWBAHUS Pe3yNbTaToB
TEKyIIero KOHTPOJIS yCIIeBaeMOCTH.

[Tpu mpoBeneHUM TEKYyLIero KOHTPOJIS yClieBaeMOCTH B (opMe TeCTUPOBaHUS IO PaCIOPAXKEHUIO
Iefaroruyeckoro paboTHMKa o0ydalomuecss yOuparoT BCe TUYHBIE BEIW, 3JIEKTPOHHEIE CPENCTBa CBSI3H,
neyYaTHEIE U (UNIM) PYKOIMCHBIe UCTOYHUKY MHGOPMAIUY, IONy4YaloT TeCTOBLE 3aflaHus B Ie4aTHOU (opMe,
roe ykasmBawoT Pamunuio, UMs, OTuecTBO (IpU HaIW4uuM), HOMep y4eOHOM IPYNIH ¥ AaTy IPOBEOEHUS
TEKYLIer0 KOHTPOJIS YCIIeBaeMOCTU. B TeueHUe yCTaHOBIEHHOIO IEefaroru4yeckKUM pPaboTHUKOM BpeMeHU
obydalomuecss NTUCbMEHHO NPOXOXAT TeCTUpoBaHue. Ilo MCTeYeHUM YCTaHOBJIEHHOTO BpeMeHU TeCTOBEHIE
3aflaHus C 0OTBeTaMHU 00ydaloliecs epenaloT efarornieckoMy paboTHUKY OJ1s IOCIeNyIoero oleHUBaHu
pe3ynbTaTOB TeKyllero KOHTPONA ycleBaeMOCTH. KoMIbIOTEpHOE TeCTHPOBAaHUE IPOBOJUTCH C
ucnons3oBanneM OMOC KyaI'TYV.

OO6yuaromuecss, KOTOphle He MPOIIIKA TEKYIIWH KOHTPOJIb YCIeBaeMOCTH B YCTAaHOBJIEHHBIE CPOKH,
006s513aHH MPOUTH €Tr0 B CPOK OO0 Hayaja MPOLeAypH NMPOMEXYTOYHOM aTTECTAlMHU 110 OUCHUIIUHE B
COOTBETCTBUYU C PaClCaHUEeM IIPOMEXKYTOUYHON aTTeCTalluu.

[TpomexyTouHas aTrTecTaunus obydawmuxcs B ¢hopMe 3aveTa MPOBOOUTCS IIOCJIE 3aBepIIeHUS
00y4eHUs 0 OUCLUIIIUHE B CEMECTPE B COOTBETCTBUY C KaJleHOAPHHEIM yueOHHRM IpaguKkoM U pacnucaHueM
IIPOMEXKYTOUHOH aTTeCTallly.

[ng ycnemmHOTO IPOXOXJEHUS NPOLUEAYpPH NIPOMEXYTOYHON aTTeCTallUd IO AUCHUNIHAHE
00yJalouIecs: HOJKHBI:

1. TOJTYyYUTH MOJIOKUTETHHEIE PE3YIIbTATH 110 BCEM ITPENYyCMOTPEHHEIM paboyel IporpaMMoi GpopMam
TEKYIIero KOHTPOJISI yCIIeBa@MOCTH;
2. TIOJIyYUThH MOJIOKHUTEIIFHEIE Pe3yJIbTaThl aTTECTAHOHHOTO UCITBITAHUS.

J:[J'IH YCIIEIHOT O NPOXOXKOEHUA aTTECTAIMOHHOIO0 UCIBITaHUA 06yqa10m1/117105{ B Te€4YeHHue BPEMEHH,
YCTaHOBJIEHHOI'0 HAaY4YHO-IIeJaroru4eCKuM paGOTHI/IKOM, OCYILIECTBJIAET IIOATOTOBKY OTBETOB Ha [Ba BOIIPOCa,
BLIOPAHHBIX CIIy4alHEIM 00pa3oM.

I7ist TOATOTOBKM OTBETOB MCIIONb3YETCS YKCTHIM MUCT GyMard U pydka.

Ha nucre 6ymarud o0y4JaioIuecss yKa3eBalOT CBOU (haMUIIHIO, MMsI, OTYECTBO (IIPY HAIUYMK), HOMEP
y4e6HOI TPYIIIH ¥ JaTy MTPOBENEHNS aTTEeCTALMOHHOTO HCITHITAHUS.

[Ipy TOATOTOBKE OTBETOB HA BOIPOCH O00yYAMIMMMCS 3aNpeIfaeTcs KCIONb30BaHHE JIIOOEIX
OJIEKTPOHHBEIX M IE€YaTHBEIX HCTOYHHUKOB I/IH(bOpMaI_II/II/I.

Ilo ncreuenun YKa3aHHOT'O BpeMEHH, JIUCTEI C IIOATOTOBJIEHHEIMU OTBETAMHU Ha BOIIPOCHL 06yqa10mnecyl
IepenalT Hay4YHO-NIEeNAarOTHYEeCKOMY PAOOTHUKY @O/ IOCIENYIONEero OLEeHHWBAHUS pE3YIbTATOB

NIPOMeXYyTOYHOU aTTeCTalluu.
Pe3ynbTaThl IPOMEXYTOUHOU aneiﬂl“ﬂ}ﬂ“ﬂmm "il ematrcs B 9MOC Kys3I'TY.
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Pe3ympTaThl TEKYIIETO KOHTPOJISA YCIEBAEMOCTH HOBOMASITCS [0 CBEAEHUS 00yHaIOIIUXCS B TEUEHHUE
TpeX y4eOHHIX THEH, CIeAyIOINX 3a JHEM NMPOBEOEHUs TEKYIIero KOHTPOJIS YCIEeBAEMOCTH, U MOTYT OHITh
YVYTEHH IIearoruYyecKUM pabOTHUKOM IPU MPOMEXKYTOYHOM aTTecTaluu. Pe3ynbTaThl IPOMEXKYTOUHOU
aTTecTaluy JOBOIATCS OO CBeoeHUs 00y4alolUuxcs B JeHb IPOBeeHus IPOMEeKYTOUHOM aTTeCcTalluy.

[Tpu moOroToBKE OTBETOB Ha BOIPOCH IPU NPOBENEHUU TEKYIIero KOHTPOJIS yCIleBaeMOCTH U IIpU
NIPOXOXAEHNU NPOMEXKYTOUHOH aTTecTanuu OOyYamUIUMCS 3alpeliaeTcs HCIONIb30BaHUWE TIOOBIX
37IEKTPOHHEBIX CPEACTB CBA3U, MEYaTHHIX M (MNIKM) PYKOIUCHBIX UCTOYHUKOB WHbopMamnuu. B cinydae
00HaAPyKEHUS IeNarorniyeckuM PaboTHUKOM (hakKTa MCIIOIb30BaHUs 00YYaAIOIIUMCS IIPU MOATOTOBKE OTBETOB
Ha BOIIPOCH yKa3aHHBEIX UCTOYHUKOB UH(POPMALIAY - OlleHKa Pe3yJIbTaTOB TEKYIIero KOHTPOJIS yCIIeBaeMOCTH
¥ (MJTM) TPOMEXKYTOYHON aTTECTAIMH COOTBETCTBYeT 0 6asIios.

[Ipy ODPOXOXOEHUU TeKyllero KOHTPOJS YCIeBaeMOCTH U INIPOMEXYTOYHOM aTTecTaluu
00y4aMmyUMUACH C OIPAaHUYEHHEIMU BO3MOXKHOCTSIMU 3[0OPOBbS ¥ UHBATUAAMU, NOIYCKAeTCs IPUCYTCTBUE B
[IOMeIleHUY JINII, OKa3HBAIOIMIKUM TaKUM 00y4alolUMCS COOTBETCTBYIOUIYIO IOMOIIb, a AJIT MOATOTOBKU UMU
OTBETOB OTBOLUTCS [JOTOJIHUTEIBHOE BPEMS C y4ETOM OCOOEHHOCTEH MX MCUXODU3UYIECKOTO PA3BUTHUS,
MHAVBUAYaIbHBIX BOSMOXHOCTEH U COCTOSHUS 3[I0POBbS.

6 YueOHO-MeTOOHYECKOE oDecliedyeHue

6.1 OcHoBHas IUTEpaTypa

1. Capraes, II. M. Heopranuueckasa xumus / [1. M. Capraes. - 2-e u3g., ucnp. u gomn. - CasKT-
IMetep6ypr : JTans, 2013. - 384 c. - ISBN 978-5-8114-1455-0. - URL: https://e.lanbook.com/book/36999 (maTa
obpamenust: 15.06.2022). - TeKCT : 37IEKTPOHHEBIH.

2. Axmetos, H. C. O6mas ¥ HeopraHudeckas XuMus : yueOHUK s By3os / H. C. AxmeToB. — 12-e u3p.,
ctep. — Caukr-IleTepOypr : Jlaus, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — TeKCT : 37€KTPOHHBIH //
JlaHb : 3MeKTPOHHO-6ubmuoTeunas cucrtema. — URL: https://e.lanbook.com/book/153910 (maTa obparueHus:
15.06.2022). — Pexxum mocTyna: Ajisi aBTOPU3. [I0JIb30BaTEJIEN.

6.2 [TomoyTHUTEILHAS JIUTEPATypa

1. Obmas u HeopraHUYecKas XuUMus : yaebHo-meTomuuyeckoe mocobue / H. II. Mudraxona, T. II.
[TetpoBa, U. ®©. PaxmatynnuHa, T. T. 3unkuueBa. — Kaszaus : KHUTY, 2013. — 184 c¢. — ISBN 978-5-7882-
1488-7. — TeKCT : 3NeKTpOHHHU // JlaHb : 3NEeKTPOHHO-OuOGnMmoTeuHas cucrema. — URL:
https://e.lanbook.com/book/73333 (maTta obpamenus: 15.06.2022). — PexuM mocTyma: Ajis aBTOPH3.
TI0Tb30BaTeEelN.

2. ITaBnos, H. H. O0was u Heoprauu4eckas xuMus : yue6Huk nns By3os / H. H. ITaBnos. — 4-e u3qp.,
ctep. — Cankrt-IletepOypr : Jlaub, 2021. — 496 c. — ISBN 978-5-8114-8579-6. — TeKCT : 9IeKTPOHHBIH //
JlaHb : 9MeKTpoHHO-6ubnuoTeuyHas cuctema. — URL: https://e.lanbook.com/book/177840 (maTa obpamuieHus:
15.06.2022). — PexuM gocTyma: As aBTOPU3. [T0Ib30BaTeNeH.

6.3 MeTogudeckasi 1ureparypa

1. Xumus : MEeTOOUuYEeCKHe YKa3aHUsI K naﬁopaTopHuM 3aHATUAM OIS CTYAEHTOB BCEX CHe]_[I/IaHbHOCTefI
¥ HampaBneHu# GakamaBpuarta Bcex ¢opm obyuenus / ®I'BOY BO «Kysbac. roc. TexH. yu-T uMm. T. ©.
T'opbaueBa», Kad. xuM. TEXHOIOTHY HEOPTaH. BEIIeCTB ¥ HAHOMATepUasos ; cocT.: A. A. Bo6poBHUKOBa, J. C.
TaTtapunosa. - Kemeposo : Ky3I'TY, 2017. - 141 c. - URL: http://library.kuzstu.ru/meto.php?n=8841 (nara
obpamenust: 15.06.2022). - TeKCT : 37IEKTPOHHEBIH.

2. Xumus : METOOUYECKNe YKa3aHUs K CaMOCTOSITENIbHOM paboTe sl CTyJEHTOB BCEX CHEIMaTbHOCTEeH
¥ HampaBleHu# GakamaBpuaTa Bcex ¢opm obyuenus / ®@I'BOY BO «Kysbac. roc. TexH. yH-T uM. T. @,
T'op6aueBa», Kad. XuM. TEXHOJIOTHY HEOPTaH. BEIIECTB ¥ HAHOMATEePHaJIoB ; cocT.: A. A. Bo6poBHUKOBa, J. C.
Tarapuuosa, T. I'. YepkacoBa. - KemepoBo : Kys3I'Ty, 2017. - 33 c¢c. - URL:

http://library.kuzstu.ru/meto.php?n=8842 (maTta obparmenus: 15.06.2022). - TEKCT : 37T€KTPOHHEIH.

6.4 TIpodeccuoHa/IbHBIE 0a3bI JaHHBIX H HH(POPMAIHOHHEIE CIIPABOYHBIE CHCTEMbI

1. OnekTpoHHas 6uGIHOTEYHAs CHCTEMA «YHUBEPCUTETCKAs OuOMuoTeKa oHmaiH» http://biblioclub.ru/

2. JnmeKkTpoHHas OubnuoTeyHas cucteMa «JlaHb» http://e.lanbook.com

3. ONneKTpPOHHAS 6bubnuorexa Kys3I'Ty
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4. JnmekTpoHHas OuGIMOTEeYHAS CHIITI“ IITVI“‘I'IW
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https://e.lanbook.com/book/36999
https://e.lanbook.com/book/153910
https://e.lanbook.com/book/73333
https://e.lanbook.com/book/177840
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/

6.5 Ilepuoguueckue U3TaHUA

1. BeCcTHUK XMMUY€CKOHM IPOMEIIITIEHHOCTH : XKypHAaJ (IIe4aTHEIN)

2. XypHanl HeOopraHM4YecKOW XMUMHUH : XKypHal (MeYaTHHU/3TEKTPOHHHBIN)
https://elibrary.ru/contents.asp?titleid=7794
3. XKypuan obmei XUMUHU : KypHan (me4yaTHHH!/3TEeKTPOHHL )

https://elibrary.ru/contents.asp?titleid=7796
4. Xumus u xKu3Hb - XXI BeK : HAyYHO-TIONYJIAPHBIN XKypHAT (TeYaTHEIN)

7 IlepedeHb peCcypCcoB HH()OPMAIIHOHHO-TEI€KOMMYHUKAIIHOHHOM ceTH «AHTEepHeT»

9UOC KyaI'TY:

a) dnekTtponHas 6ubnuoreka Ky3['TY. - TekcT: aneKTpoHHHI // HayuHo-TexHUYecKas 6ubnuoTexa
Kysb6acckoro rocyiapCTBEHHOTO TeXHMYECKOT0 yHuBepcuTeTa uM. T. ®. 'opbauesa: caitT. - Kemeposo, 2001.
- URL: https://elib.kuzstu.ru/. - TekcT: 371eKTPOHHEIH.

b) Iopran KysI'TY: ApromaTtu3upoBanHas UHpopmaimorHas Cuctema (AUC): [caiit] / Ky36acckuit
TOCYHapCTBEHHHIN TeXHUYECKUi yHuBepcuteT uM. T. ®. F'opbGaueBa. - Kemeposo: Ky3I'TV, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum goctymna: [is aBTOpU3. I0JIb30BaTesel. - TeKCT: 371eKTPOHHEIN.

c) OnekTpoHHOe o0yuenue: [cait] / Ky3bacckuil rocyapCTBEHHEIN TEXHUYECKUN YHUBEPCUTET UM. T.
®. l'opbaueBa. - Kemeposo: Ky3I'TV, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexum gocTyma: gjis aBTOpuU3.
nonb3oBaTenei Ky3I'TY. - TeKCT: 371€KTPOHHEIN.

8 MeTomu4yecKue yKa3aHH A1 00yJaIONIMXCsI IO OCBOCHHIO THUCITHIUTHHBI "Xummust"

CamocrosiTenbHas paboTra obydaolierocs sIBNIeTCS 4acThio ero yueOHOU IesTeIbHOCTH, 00BHEMEI
CaMOCTOSITEIPHON PabOTHl [0 KaX[Ao¥ JucHUNIKHE (MOAYII0), MPAKTUKe, TOCYOAPCTBEHHOM HMTOTOBOH
aTTecTaluy, yCTaHABIUBAIOTCS B y4eOHOM IIJIaHE.

CamocrosiTenbHas paboTa Mo QUCHUIIIMHE (MOMYJIIO), TPAKTHKE OPTaHU3YeTCs CIeNyOmUM 06pa3oM:

1. o Hayama OCBOEHUS OUCUUIIKHE 00ydaiomeMycss He0OOXOOUMMO 03HAKOMHUTLCS C COfEPKAHUEM
paboyuell mporpaMMbl AUCHUIIMHEL (MOTYJIS), TPOrPaMMOii TPAKTUKY B CIEAYIOMIEM OPSIKe:

1.1 comepxXaHue 3HAHWM, YMeHUU, HABHKOB U (M) ONBITA IPOPECCUOHANBHON HESATEIbHOCTH,
KoTopkle 6yayT copMUPOBAHEL B IIPOLIECCE OCBOEHUS NUCLUILIUHEL (MOLYIIs), MPAKTUKY;

1.2 cogepXaHue KOHCIIEKTOB JIEKIINH, pa3MeIleHHEIX B 9JIEKTPOHHON nHGOpMalnoHHou cpene Kys['TY
B IIOPSIIKE OCBOEHUS NUCIMIUIMHEL, YKa3aHHOM B pabodell mporpaMMe JUCLHUIIIHHEL (MOLYJIst), TPAKTHKY;

1.3 comepxaHue OCHOBHOU U [OTOJIHUTEIBHOU TUTEPATYPEL.

2. B mepuon oCBOeHHUS [UCIHUIIIMHE 00yYalOIIMICS OCYIIECTBISET CAaMOCTOSTENbHYI PaboTy B
CIenylolleM IOpSaKe:

2.1 BumonHeHue 1abopaTOPHEIX PabOT ¥ (MIM) OTYETOB B MOPSAKE, YCTAHOBJIEHHOM B pabouen
TporpaMMe AUCIUIIINHEL (MOMYJIs), TPAKTHUKY;

2.2 mOAOTrOTOBKA K OIIpocaM ¥ (MJIM) TeCTUPOBAHUIO B COOTBETCTBUU C IMOPSIOKOM, YCTAaHOBJIEHHOM B
pabouell mporpaMMe OUCHUIIIMHEL (MOLYTIS), IPAKTUKY;

2.3 IOATOTOBKA K IPOMEXYTOYHON aTTeCTAl[Ud B COOTBETCTBUM C IOPSIKOM, YCTAHOBIEHHOM B
paboueli mporpaMMe OUCLUIIIMHEL (MORYIS), IPAKTHKH.

B cny4ae 3aTpymHeHU!, BOSHUKIIUX IIPYU BEIIONHEHUH CaMOCTOSATEIbHOM PaboThl, 00ydawineMycs
Heo6xoguMo 00pPaTUTHCS 3a KOHCYNbTALMEW K IefarorudeckoMy paboTHUKY. [Tepuogbl MpPOBEREHUS
KOHCY/IbTallull yCTAHABNIMBAIOTCS B PACIIMCAHUY KOHCY/IbTallui.

9 IlepedyeHb MHPOPMANHMOHHBIX TEXHOJIOTHH, HCHOIb3YyeMBIX NPH OCYIIE€CTBIEHHH
oO0pa3oBaTeILHOI0 MpoIecca mo JucnumaInHe "Xumusi", BKIOYasi NepedeHb NPOrPaMMHOIO
o0ecrneyeHHusI ¥ HHPOPMAITHOHHBIX CIPABOYHBIX CHCTEM

s u3yyeHus: QUCLUIIIMHEL MOXKET HUCIIOIb30BaThCS CIIEAYIONIEe TPOrpaMMHOe 00eCIeueHue:
. Libre Office

. Mozilla Firefox

. Google Chrome

Opera

. Yandex

7-zip

. Open Office

Microsoft Windows

. ESET NOD32 Smart Security Buﬂ"mmwml‘ II ||| I||
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https://elibrary.ru/contents.asp?titleid=7794
https://elibrary.ru/contents.asp?titleid=7796

10. Kaspersky Endpoint Security
11. Bpaysep CnyTHUK

10 Onucanue MaTepHaIbLHO-TEXHHYECKOHM 0a3bl, HEOOXOTHUMOM /I OCYHIeCTBICHHS
00pa30BaTEeJILHOIO Mpolecca M0 AHCHHIUTHHE "Xumwus'

It peamu3anuy IporpaMMbl y4e6HOM OUCIUIIIMHEL IPEAYCMOTPEHH CIIEIUATTbHEIE TIOMEIIEHNUS:

1. TTomemeHus A1 CAMOCTOSITENIBHON PAabOTHl 00yYalOMUXCs, OCHALlIEHHbIE KOMIIBIOTEPHOM TEXHUKOH
C BO3MOXHOCTHIO HOAKIIOYEeHHS K ceTu VHTepHET M o0ecnedeHWEM [OCTyIAa K 3JIEKTPOHHOU
nHGOPMAIMOHHO-00pa3oBaTenbHoN cpefe OpraHu3alyy.

2. YueOHEIE ayOUTOPHUH IJIsI IPOBEEHUS 3aHATUH IEKIUOHHOTO THUIA, 3aHSITHH CEMUHAPCKOTO THUIIA,
KYPCOBOTO IIPOEKTUPOBAHUS (BHIIOJHEHUS KYPCOBHX PaboT), IPYIIOBEIX U MHOUBUAYATBHEIX KOHCYIbTAIUM,
TEKYIero KOHTPOJIS U IPOMeXKyTOYHOU aTTeCTaluH.

11 Ansbie cBegeHus U (WIM) MaTepHUaIbI

1. O6pa3oBaTeNbHEN MPOLECC OCYLIECTBISETCS C MCIOIb30BaHMEM KaK TPAAUIMOHHBIX, TAaK W
COBPEMEHHbBIX HHTEPAKTUBHEIX TEXHOJIOTHH.

B paMKax aygUTOPHEIX 3aHSATHH TPUMEHSIOTCS CIeAyIOIIie HHTEPAKTUBHbIE METOMIbL:

Pa360p KOHKPETHHIX IPUMEDPOB;

MyJ'IbTHMeJIHfIHaH IIpe3eHTalusd.

2. HpOBeJIeHI/Ie TPYIIOBEIX U UHOUBUAYAJIBHBIX KOHCyJ’IbTaHI/II;I OCyLIEeCTBJII€TCA B COOTBETCTBUHU C
pacnuCaHueM KOHCyJ’IbTaHHI:I II0 TeMaM, 3asiBJIEHHBIM B pa6oqe171 IIporpaMMe OUCHHUIIJIMHBI, B MEePUO[
OCBOEHHS MUCLUIIMHEL U TePef] TPOMEeKYTOUHOM aTTeCTalkel C y4eToM Pe3ynbTaToB TeKYLUIero KOHTPOJIS.
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Buecenune nononnenuii no puanany Ky3I'TY B r. IIpokonbsescke

o AU CHMIIMHE < XHMUSI,
Hanpasiaenue nmoarorosku 23.03.03 Dxcniyaranus TPAHCIOPTHO-TEXHOJOTHYECKHX
MAIIMH U KOMILUIEKCOB
Hanpasaennocts (mpoduib) 01 ABTOMOOMIN U AaBTOMOOMJIbHOE X035 CTBO
IIpucBauBaemas KBaau(pUKALUA
«bakanaBp»
®opmbl 00y4YeHHUSs
OYHasl, 32049HAs

[TepedueHb OCHOBHOM M TIOMOJHHUTEILHON Y4eOHOU JTUTEPATyPhl, HEOOXOAMMOM /I OCBOCHHS
YCIUILIAHEIL:

1. I'munka, H. JI. 3agaun ¥ ynpakHeHus no obmieil xumuu s By3os [Tekct] : ydeOHO-
npaktudeckoe nocoodue: pek. YMO Bricmiero oOpa3oBanusi: yueOHOe MOCOOUE JJIsl CTYACHTOB
BY30B, OOy4arolMxcs 10 €CTeCTBeHHOHay4yHbIM HampasieHusMm / H. JI. I'munka; pen.: B. A.
ITonkos, A. B. badkosa. - 14-u3n. - M.: Jlaus, 2020. - 236 ¢

2.I'mnuka, Hukomnait JleonnpoBuu. O6mias xumus : yaebnoe mocooue / H. JI. 'muaka .— M. :
KuoPyc, 2011 .— 752 c. : un. — bubmuorp.: c. 725-726. — NmMenHol ykazatenb: c. 727-728. —
[TpenmeTHsIit ykaszarens: c. 729-746. — ISBN 978-5-406-01437-0.

3. Munaesckas, JI.B. OOmass xumus. [lnd WHXEHEPHO-TEXHHYECKUX HAIpaBICHUI
MOJIFOTOBKM M clienuajbHOCcTel: ydueOHoe mocobue/ JI.B. Munaesckas, H.A. Ileronmuxuna.-
Cankr-IlerepOypr: Jlanb, 2020.-168c. ISBN 978-5-8114-3837-2. URL.:
http://e.lanbook.com/book/126907 (nata obpamerus 13.11.2021). TekcT: 31€KTPOHHBIM.

4. KopoBuH, H. B. O6mas xumus : yaeonuk: a1g By3oB / H. B. KopoBun .— 5-e uzn., crep. —
M. : Bricmias mkomna, 2004 .— 557 ¢. : un. — ISBN 5-06-004403-3.

5. KuszeB, I.A. Heopranmueckass xumus: ydeObHuk aius By3oB / JI. A. Kusses, C.H.
Cmapeirun.  —  M.:  Jlpoda, 2005. [smektpoHHBIi pecypc]. — Pexum  mocryna:
http://www.biblioclub.ru/book/53446/

6. lenpdman, M. W. Xumus : yaeOHUK IJIs CTYASHTOB [0akalaBpoB]| By30B, 00yJaromuXcs M0
TEeXHHUYECKUM CIEHaIbHOCTSIM U HanpasieHusiM / M. U. I'ens¢man, B. I1. FOctpaToB. — 4-¢
u3 ., crep. — Cankt-IletepOypr : Jlanb, 2008. — 480 c. — (YueOHuku misa By30B. CrenuaabHast
mutepatypa). — URL: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=4030.

— TekcT : 31eKTPOHHBIN.

7. MapteiHoBa T. B. Heoprannueckas xumus : yueOnuk / T.B. MapteinoBa, .M. Cynonunkas,
10.C. AreeBa. — M.: UH®PA-M, 2021. — 336 c. + [lon. maTepuaisl [DIeKTpOHHBIN pecypc]
ISBN 978-5-16-105523-6 http://www.znanium.com.
8. XuMus : METOINYECKUE YKa3aHU JIJIsl CAMOCTOATEIBHON PaOOThl MO AUCHUILTHHE « XUMUS»
JUIs CTYZIEHTOB BCEX HallpaBJIeHHI OakajaBpuaTa U crienuaiurera Bcex Gopm oOyuenus /
dI'BOY BO «Ky3b6ac. roc. TexH. yH-T uM. T. @. ['opbaueBa», Kad. xum. TeXHOIOrMM HEOpraH.
BeIlleCTB U HaHoMarepuanos ; cocT.: T. I'. Uepkacoa, O. C. Tarapunosa, E. B. UepkacoBa. —
Kemepogro : Ky3I'TY, 2017. — 82 c¢. — URL: http://library.kuzstu.ru/meto.php?n=4137- Tekcr :
3JEKTPOHHBIN.
9. Xumust : METOAMYECKUE YKa3aHUs K J1a00paTOPHBIM paboTaM sl 00y4Jaronuxcsi BCex
CrenraabHOCTEH U HalpaBJIeHUM OakanaBpuaTta u Bcex (GopM o0ydeHus / MUHUCTEPCTBO HAYKH
1 BeIcIero oopazoBanus Poccuiickoii penepanuu, Ky3dacckuii rocynapcTBeHHBIA TEXHUYECKUI
yausepcuteT uM. T. @. ['opbauesa, Kadenpa xumun, TeXH0OI0rn1 HEOPraHMUECKUX BEIIECTB U
HaHoMmaTepuasioB ; cocraButenu: E. B. Uepkacosa, B. B. Uenckas. — Kemeposo : Ky3['TVY, 2020.
— 128 ¢. — URL.: http://library.kuzstu.ru/meto.php?n=5208 — TeKcT : 3J1eKTPOHHBIIA.

Onucanne MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HE00X0AMMO JIA OCYLIeCTBJICHUSA

00pa30BaTeILHOTO MPOoIecca Mo TUCHUTIIHHE:


http://prk.kuzstu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21905&TERM=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/book/126907
http://prk.kuzstu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=21905&TERM=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD,%20%D0%9D.%20%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://www.biblioclub.ru/book/53446/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4030
http://znanium.com/catalog.php#none
http://www.znanium.com/
http://library.kuzstu.ru/meto.php?n=4137
http://library.kuzstu.ru/meto.php?n=5208

YueOHas ayAuTOpHs 7Sl IPOBENCHUS 3aHATUN JIGKIIMOHHOTO U CEMUHAPCKOT0 THIIA, TPYIIIOBBIX
U MHAMBUAYaJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTECTALUU:
VYyeOnas ayautopus- Ne 336

O6mas miomans — 97,3m?

Pabounx mect — 88

ObopynoBanue: MeoBas JOCKa;

ITpoexTop (ACER, DLP);

9KpaH PYJIOHHBIN;

koMmbroTep—HOYyTOYK (ASUS (K 501));

[ICXD I.1. Menneneesa

Yuebnas ayoumopus 015 npogedeHus 3auamuil 1a60pamopHo2o munda.:

VYuebnas ayauropusi- Ne 340

O6mas maomans — 81m?

Pa6ounx mect — 18

Ob6opynoBaHue: MapKepHas JJOCKa;

Annapat a1 AMCTHUIUIALMY Boabl, Beckl anexktponnsie cepuu BCT, [lnnTka anexktpuueckas,
Boponka nenurenbHas, Annapar aiis noiydenus rasa, lllnarenu, Habop crekiissHHBIX TpyOOK,
HITaTuB 1a60paTOpHbIl KOMOMHUPOBaHHBIH, LIITaTUB A1 AEMOHCTPALIMOHHBIX TPOOUPOK,
Habop nocyae! a1 peaktuBos, ltatus 11 npobupok, [Tpodbupku, Konadsr konnueckue, Koiost
MepHblie, CTakaH xuMmudeckuid, L{unuuap nsmepurenbusiid, pH-MeTp —MusiuBoasT™MeTp pH-
150MA, , CTeHabl ¢ mpaBUJIaMU IO TEXHHUKE 0€30MacHOCTH MpU padoTe B XUMUYECKOM
kabuHere, CTEeHbI C MpaBUIaMU 0€30MacHOCTH MPU IPOBEICHUH OMBITOB, KOIJICKIIUU
IJ1aCTMAcC U BOJIOKOH, annapaT Kumna, yueHn4eckuii MUKpOCKOII, KOJUIEKIIUSI MUKPOIIpenapaToB
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