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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb avcunnnuHbl: CHopMMpoBaTh Hay4yHOE MUPOBO33peHne 0By4yaloLlerocs U ero KOMMNeTeHUMn B cucTeMe
Hay4HbIX 3HaHUIA 06 OKPYXXaloLEM MUPEe Ha OCHOBE U3y4yaeMol ANCLMMIUHBI.

1.2 3agaum AMCUNNAVHbI:

 PaccmoTpeTb BaxHeMLIMe XMMUYECKMe 3aKOHbI, TEOPMK, CBOMCTBA KIacCOB HEOPraHWYECKNX COeIMHEHMIA, CBOMCTBA
1 0bnacTy NPUMEHeHNs1 OCHOBHbBIX XMMMYECKMX BELLIECTB U psaaa maTtepuanos.

» PackpbiTb CYLLHOCTb pAfa XMMUYECKUX U (PUSUKO-XUMUYECKMX ABNEHUIA.

» Moka3aTb 0COGEHHOCTM MPUMEHEHNSA OCHOBHBIX XUMMUYECKNX BELLIECTB M MaTepuanos, 3HaYeHne XMmum ans apyrux
HayK, NPOMbILLIIEHHOrO NPON3BOACTBA, KOMMETEHTHOrO OTHOLLIEHNS K 9KOMNOIMYeCKUM Bonpocam

1.3 Tpe6oBaHuA K NnpeaBapUTENIbLHON NOATOTOBKE 06y4alolerocs:

MpenBapuTensHas NOAroToBKa npeanonaraeTt co3gaHue oCHOBbI Ans POPMUPOBaHMSA KOMMETEHLMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

OucuunnuHa 6asnpyeTcs Ha KOMMNETEeHUMSIX, CHOPMUPOBAHHLIX Ha NpeablayLLMX YPOBHsIX 06pa3oBaHusl.

2 KOMMNETEHUNUN OBYYAIOWEINoCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OMNK-1: MpuMeHATbL ecTeCTBEHHOHAY4Hble U OGLEeNHXeHepHble 3HaHUsl, MeToAbl MaTeMaTUYeCKOro aHanusa u
MoaenupoBaHUA B npod)eccuoHanbHON AesATeNbHOCTH;

3HaTtb: I'IOTpe6HOCTVI XMMUYECKNX TEXHOMOrMI B aBTOMaT13aLmm npon3BOACTBEHHbLIX NPOLLECCOB nerkomn NPOMBbILLNIEHHOCTU

YmeTb: (*)OpMyJ'IVIpOBaTb 3agayM aBTOMaTM3aUMM XMMUYECKMX TEXHOMOrMn B NPON3BOACTBEHHLIX Mpoueccax nerkom
NPOMBbILUNIEHHOCTU

BnapeTb: HaBblkamMun OLEHKMN pe3ynbTatoB aBTOMaTU3aLNUN XUMNYECKNX TEXHONOrnm B Nnpon3BOACTBEHHbIX MpoLueccax nerkom
NPOMBbILLUNIEHHOCTU

3 PE3YNIbTATbI OBYYEHUA NO ANCUUNNUHE
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Pasgen 1. CTpoeHue BellecTBa

Tema 1. MNMpeameT 1 3agayun Xummn.
Knaccudumkauma Xumm4ecknx anemMeHToB 1
nXx coeguHeHNN. XMMNYEeCKNEe CUCTEMBI.
JTabopaTtopHas pabota: Knacceol
HeopraHM4yeckux coeauHeHUN.
ATOMHO-MOneKynsapHoe yyeHne. OCHOBHble
NMOHATUSA N 3aKOHbI XUMUN. DKBUBANEHT 4 10 6
NPOCTOroO M CMOXHOIo BelecTBa. 3aKkoH
3KBUBANEHTOB.

JlabopatopHas paboTa: OnpegenexHve macchl
3KBMBAnNeHTa MarHusi MEeTOAOM BbITECHEHMS.
JlabopatopHasa pabota: OnpegeneHue
MOMEKynsipHON Macchl AMOKCMAA yrnepoaa.

Tema 2. KBaHTOBO-MexaHun4eckass Moaenb 1 K
aToma. KBaHTOBble yMcna. ATOMHbIE
opbutanun. ANeKTpoHHbIE KOHbUrypauum
atomos. MpuHunn Maynwu. Mpasuno NyHaa.
MpaBuno Kneukosckoro.

[Mepuoamyecknii 3aKoH 1 nepuoauyeckas
cuctema anemenToB .M. MeHgeneesa.
3HauyeHune nepruoanyeckoro 3akoHa.
Xnmuyeckas CBS3b. 6 6
OCHOBHbIE TUMbl XMMUYECKOWN CBA3M U ee
XapakTepuctukn. KoeaneHTHasa 1 MOHHas
Tnnbl cBs3n. MeToq BaneHTHbIX ceasen (BC).
W npenctaBneHnsa o MeToae MONeKynsapHbIX
opb6utanen (MO). CTpoeHue n cBoncTBa
NPOCTENLLNX MOMEKY.

BogopoaHas cBa3b. [loHOpHO-akLenTopHoe
B3anMMOAENCTBUE MOSEKYI




Tema 3. OOWMe 3aKOHOMEPHOCTU
NPOTEKaHNSA XMMUYECKMX MPOLECCOB
OHepreTrka XMMNUYECKUX peakumnii.
OHepreTnyeckne apdeKkTbl XMMUYECKMX
peakumi. BHyTpeHHAS aHeprusa u sHTanbnus.
3akoH Necca 1 cneacTBmst U3 HEro. QHTpOMNMUS
N ee N3MEHEHMS1 B XMMUYECKMX NpoLeccax.
OHeprus 'nbbca. PeakunoHHas cnocobHOCTb
BeLLecTB. BO3MOXHOCTbL CaMONpPOmN3BOSIbHOMO
NPOTEKaAHNS XMMUYECKNX pPeakLni.
CtaHOapTHble N3MEHEHMS SHTANbMNUMK,
3HTpONMM n aHeprumn M'mdbcea.

XvMunyeckasi KUHeTUKa U XMMu4eckoe
paBHOBeCKE.

JlabopaTopHas paboTta: 3aBUCMMOCTb
CKOPOCTUM XMMUYECKNX peaKuni oT
KOHLIEHTpaLMKX pearnpyoLLnx BELLECTB.
CKOpOCTb XMMMWYECKOW peakuun, metToabl ee
perynupoBaHusi. KoHCTaHTa ckopocTu
peakumun. KatanmsaTtopbl. CBSI3b KOHCTaHTbI
paBHOBECUS C TEPMOANHAMMNYECKUMN
dYHKUNAMMN.

JlabopaTopHas pabota: CmelleHne
XUMUYECKOro paBHOBECUSI.

10

Pasgen 2. Pacteopbl

Tema 4. O6wue cBONCTBA PacTBOPOB.
lMoHsATME pacTBOp, pacTBOPEHME.
ConbBaTtauus v rugpatauuns. lameHeHune
OCHOBHbIX TEPMOAUHAMUYECKUX (DYHKLMIA NPpK
pacTtBopeHmn. Crnocobbl BbipakeHns
KOHLEHTpauun BELLECTB B pacTBOpax.
PacTtBopumocTb. CBoricTBa pa3baBneHHbIX
pacTBopoB HeanekTponuToB. Ocmoc.
OcmoTuyeckoe gasnenHue. MNoHmwkeHne
[aBreHNsi HaCbILEHHOro Napa pacTBOPUTENS
Hag pacTBopoM. [NoHWwKeHne TemnepaTypbl
3amep3aHust 1 NoBbILIEHME TeMMepaTypbl
KMMEHUs pacTBOPOB.

PacTteopbl anektponuTtoB. Teopus
ANEKTPONUTUYECKON AnccoLmaLmu.
M3oToHnYeCKMn KO3IhPULMEHT, ero
dusmdeckun cmbicn. CteneHb
3MNeKTPONUTUYECKOW AMccoLmaunm,
KOHCTaHTa guccouunauun. Ceasb mexay
3TMMM BenndnHamu. Crnabble 1 cunbHble
anekTponutbl. KNCNOTHO-OCHOBHbLIE CBOMCTBA
BeLlecTB. KUcnoTel, CoOnun, OCHOBaHUSA C TOYKM
3pEeHNs TEOPUUN ANEKTPOSNTUTUYECKON
avccoumaumun. Quccoumnaums Bogbl. MoHHoe
npoussegeHve sBoabl. BooopoaHbin
nokasatens pH. NponsseneHue
pacTBOpMMOCTU. MIOHHbIE peakuunn B BOAHbIX
pacTBopax.

JlabopaTtopHas padoTa: NoHHbIE peakumu.
M'maponns conen. CMmeLLeHne XMMUYECKOro
paBHOBECUS B paCTBOpPaXx 3J1EKTPOSIUTOB.
JlabopaTopHas pabota: N'mgponus conen.




Tema 5. KomnnekcHble coeanHeHus.
KoopauHaunoHHas Teopus A. BepHepa n ee
passutne. KomnnekcoobpasoBaHue B
pacTtBopax. [NepBnyHas n BTopuyHas
avccoumaums KOMMIEKCHbIX COeANHEHNI.
[MPOYHOCTb KOMMNMEKCHBIX MOHOB U KOHCTaHTa
HEeCTOMKOCTW.

OucnepcHble cuctemsl. MNoHATHE O
ONCNEPCHBIX cUcTEMax. OMyIbCum,
CyCneH3nn, KonnouaHble pacTBOpPbI.
Knaccudmkaumsa gucnepcHsix cuctem no
pasmepam vactuy. KoMnoHeHT u casa.
Xvmunyeckoe u hazoBoe paBHOBECUE.
YCTONYMBOCTb ANCMNEPCHBIX cUcTeM. 30mu.
[MoBepXHOCTHO-aKTUBHbIE BELLECTBa.
JlabopatopHas paboTa: KomnnekcHble
coeNHEH s,

Paspen 3. OkucnuntenbHo-
BOCCTaHOBUTENbHbIE peakLun

Tema 6. OKMCNIMTENBHO-BOCCTAHOBUTESbHbIE
peakunm 1 ANEMEHTbI 3M1EKTPOXUMUN
OKMCNNTENBHO-BOCCTAHOBUTENbHbIE peakLun
(OBP). OnextpoHHas Teopus OBP, ux
CyLHOCTb. BaxHenLumne okncnmtenn un
BoccTtaHoBuTenn. OkMcnuTenbHo-
BOCCTaHOBUTENbHbIE CBONCTBA BELLECTB.
Tunbl OBP. CocTtaeneHune ypasHeHun OBP
3NEKTPOHHO-MOHHBIM CNOCOGOM.
JlabopaTopHas paboTta: OKMCNMTENBHO-
BOCCTaHOBUTESbHbIE peakunm.

OnemMeHTbI ANEeKTPOXUMUN. DNEKTPOOHbIE
noTeHumanel meTtannos. lamepeHue
3MeKTPOAHbIX NoTeHuunanoB. CTaHaapTHbIN
ANeKTpoAHbIN NoTeHuman. Pag ctaHgapTHbIX
3MEeKTPOAHbIX NOTEHLManoB. YpaBHeHne
HepHcTa. ManbBaHWYeCKMe aNEeMEHTHI.
OneKkTpoaBMXKyLlas cuna ranbBaHN4eCcKoro
afieMeHTa.

XUMUYECKME UCTOYHUKN TOKA. TOMNUBHLIE
3NEMEHTbI. AKKYMYNATOpPbI.

OneKkTponums, ero CyLHOCTb. JMNeKTPonu3
pacTBOPOB M pacnnaBoB C PaCTBOPUMbIM 1
HepacTBOpMMbIM aHo4OM. 3akoHbl Papages.
lMpakTnyeckoe NpMMeHeHne aneKkTponuaa.
Kopposusa meTannos, Buabl KOPPO3UMK.
Xummyeckas Koppo3aust. QNeKTpoxXxmmmyeckas
Koppo3usi. MeToabl 3alnThl OT KOPPO3UM.
3awmTHble NoKpbITUS. MHrMbuTopbI
KOppo3uu.




Tema 7. HemeTtannbl. BaxHenwme kucnoTol.
Cnocobbl nx nonyyYyeHns, CBOMUCTBA.

Xvmus meTtannos. 3aBMCMMOCTb CBONCTB
METarnmnoB OT NX MNOSIOXKEHWUS B
nepuoanyeckon cucteme. OCHOBHbIE METOAbI
nony4yeHns MeTansos, UX CBOMCTBA.
JlabopaTopHas paboTa: Bsanmopencreune
MeTannoB ¢ pa3baBneHHbIMU 1
KOHLUEHTPUPOBaHHbIMW KUCNIOTaMU.
KomnnekcHble coeanHeHus MeTanmnos.
JlabopaTtopHas paboTa: KomnnekcHble 2 4 9
COeIHEeHMS MeTanmnos.

MpoBOAHMKN 1 NONYNPOBOAHUKN.
CeepxnpoBogsaLme matepunarnsi.
HanpaBneHunsa pasButus HeopraHn4eckom
xummn. CnHTe3 HoBLIX BellecTB. CBA3b
Mexay CTPOeHUEM 1 CBOMCTBaMn BHOBb
CUHTE3MPOBaHHbIX COEANHEHUN.
MepcnekTnBbl NPUMEHEHUS HOBbIX
HeopraHM4yecKknx BeLLEeCTB B
NPOMbILLIIEHHOCTH.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 32 32 53

KOHCYJ'IbTaLI,VII/I N NPpOMEXYTOYHaaA aTtTecTtauund

(Ok3ameH) 2,5 24,5

Bcero koHTakTHas pabora n CP no

66,5 77,5

aucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4ebHbIM MnaHoM He NpedycMOTPeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NMPOBEQEHUA MPOMEXYTOYHOWU ATTECTALMA

5.1 OnucaHue nokasartenen, KpUTepMeB U CUCTEMbI OLLeHUBAHUSA pe3yNbTaToB 00y4YeHus

5.1.1 NMokasaTtenu oueHUBaHUA

Koa
KoMneTeHuunun

MokasaTenu oueHnBaHUA pe3ynbTaToB O6y'~IeHVIF|

HanmeHoBaHWe oueHOYHOro
cpencrea

OriK-1

dopMynmMpyeT OCHOBHbIE NMOHATUSA U 3aKOHbI XMW,
KnaccuduumpyeT opraHu4eckme n HeopraHmyeckue BeLLecTBa,
NpOoBOAUT PasnMunsa Mexay HUMMN.

O606LaeT TepMogMHaMmUYeCKe XxapakTepucTkn U genaeT BbiBog O
BO3MOXXHOCTU MPOTEKaHUSA XMMUYECKOW peakLui.

MprMeHsieT NpaBunbHble OpMyIbl AN pacyeTa pasfnMyHbIX BULOB
KOHLIEHTpaLuiAi pacTBOPOB.

MpencTaBnseT pe3ynbTaTbl PaCYETOB TEPMOANHAMUYECKUX PYHKLMIA 1
npeackasbiBaeT BO3MOXXHOCTb NPOTEKaHUS peakumn B AaHHbIX
YCMOBUSAX.

MpencraBnseT pe3ynbTaThl 9KCNIEPUMEHTA, XapakTepuayeT nonyYyeHHoe
BELLECTBO, onpefensieT HeobXoaAMMbIE XapaKkTepPUCTUKM.

OueHuBaeT cyLlecTBytOLIME METOAbI NPOBEAEHUS XUMUYECKUX pPeaKkLUui,
BblOMpaeT Hanbonee paunMoHarnbHbIN




5.1.2 Cnucrema v KpuTepmm oL eHNBaHUA

LLikana oueHuBaHna

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMIA

YcTHoe cobecenoBaHme

MNucbmeHHas paboTa

5 (oTnmn4HO)

MonHbIN ncyepnbiBaOLWKNN OTBET,
MoKasblBatoLLMIA NOHMMaHWe nNpeameTa.
OpueHTNpyeTCs B OCHOBHbIX TEPMUHAX,
3HaKOM C OOMOMHUTENbHOM NUTEePaTypOWn,
NnpaBUNbHO OTBEYAET Ha AOMNONHUTENbHbIE
BOMPOCHI.

CTyneHT nokasblBaeT npaBuiibHOE
NnoHMMaHue ycroBusl 3agauu, BrageeT
HaBblKaMy aHanuaa ycrnoswusi, BbIoopom
peLLEeHNs, NPaBUIbHO MULLET YPaBHEHUSI
peakuni.

4 (xopoLuo)

HenonHbI OTBET, UMEIOT MECTO
Hebonblune npobenbl B 3HAHMSAX.
[lonyckaeT NorpeLHoCcTy Npu oTBeTe Ha
BOMPOCHI.

MyTaeTcs B pacyeTe Npu peLleHnn
NpaKkTUYEeCKOWN 3aaaun.

HenonHbIn OTBET, UMEIOT MECTO
Hebonblume npobenbl B 3HaHMWSAX.
[onyckaeT NnorpeLwHocTy Npu oTBeTe Ha
BOMPOCHI.

CTyneHT nokasbliBaeT 4OCTaTOYHOE
NoHMMaHue ycroBusl 3agauun, BrnageeT
HaBblkaMy aHanun3a ycrnoBus, NyTaeTcs B
BbIGOpE HY>XHbIX 3aKOHOB 1 hopmyn Ans ee
peLueHns.

3aTpyaHsieTcs NpaBUNbHO HanMcaTb
ypaBHEHWs peakumi.

3 (yooBneTBOpUTENbHO)

MokasbiBaeT 3HaHWUs1 y4ebHOro matepuana
B MUHMMarnbHOM ob6beme. [lonyckaeT
OonbLUoe Konm4yecTBo owmnbok. MoxeTt
YCTPaHUTb UX C NMOMOLLIbIO NpenoaaBaTens.
MyTaeTcs B TEpMUHaX.

HeyMeHue HanmcaTb XMMUYECKYO peakuuto
6e3 nomoLum npenogaBaTterns.

HenonHbI 0TBET, €CTb OLUMOKU B
N3IOXXEHMM HECKONbKMX TeM. [lyTaeTca B
TepMuHax.

2 (HeyOoBNEeTBOPUTESNBLHO)

He moxeT oTBETMTb Ha BOnpoc 6e3
MoMoLLM 3K3ameHaTopa.

MHorouncneHHsle rpybbie ownoKu.
HenoHvmaHue 3agaHHOro Bonpoca.
HesHaHune xummnyecknx gopmyrn.
HecnocobHOCTb OTNNYUTE COEAUHEHNS
pasHbIX KNaccoB.

HenoHnmaHue 3agaHHOro Bonpoca

He noHumaeT ycrosue 3agayu, He MoxeT
NpeanoXnTb BapnaHTbl pelleHus. He 3HaeT
CBOWNCTB BellecTB. He MoxeT HanucaTtb
Xummndeckue opmynei.

MonbiTKa cnncbiBaHUS, UCMONb30BaHUS
Hepa3speLLeHHbIX TEXHUYECKNX YCTPONCTB
UM Nonb3oBaHWe NOACKA3KOW APYroro
YyernoBeka.

MpeacraBneHne Yyxon paboTbl, 0TKas oT
BbINOJTHEHNA 3aJaHUA.




5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HeO6XoAMMbIe AN OLEeHKU 3HAaHUW, YMEeHUN,
HaBbIKOB U (UNN) ONbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Cemectp 1

1 Knaccudukauus XMMn4ecknx coeanHeHnn. 3akoHbl XMMUK

2 3akoH ABoragpo u crefcteus U3 Hero. MNoHATMe Morb.

3 3aKoH 9KBMBAaNeHTOB

4 Mbpuaunsaums aTtoMHbIX opbutanen. Metannnyeckasi cBs3b. BogopoaHas cBs3b

5 Mopsigok 3anonHeHnst aToMHbIX opbutanen. Npaeuno KneykoBckoro

6 KBaHTOBO-MexaHu4eckas mogenbs atoma. N3otonsl

7 ATOMHbIe opbuTanu. KBaHTOBbIE Ynicna. ANEKTPOHHbIE  KOHMUrypauum atoma

8 Mopsimok 3anonHeHus atomMHblx opbuTtanen. MpuHumn Maynu. Mpasuno MNyHaa

9 OnekTpooTp1LaTENLHOCTL aTOMOB. Pasmepbl aToOMOB U MOHOB. QHeprusa noHnsaunn. CpoacTeo K ANEKTPOHY

10 OCHOBHbIE TUMbI XMMUYECKOWN CBA3M U €€ xapakTepucTukun. loHHas cBasb. CTpoeHne u CBONCTBA NPOCTENLLMX
MOIeKyn

11 Mepuoguyecknn 3akoH. MNMepuoguyeckas cucTeMa XMMUYECKNX 3NIeMEHTOB 0. N. Mengeneea. CBA3b CBOWCTB
3MEMEHTOB 1 X NonoxeHus B [Nepnogmnyeckon cucteme Co CTPOEHMEM ANEKTPOHHBIX 060104EK aTOMOB

12 TepmoanHamumka xuMmmdeckux npoueccoB. OCHOBHbIE TepMoanHamudeckne yHkumnn. 3akoH Necca. OK30- 1
SHOoTepMuYeckne peakunn. Bropoe Havyano TepmognHamMukm

13 OK30- 1 3HOOTEPMMYECKME peaKumn. Bropoe Havano TepmMoamHaMumku

14 OHTponus. AHeprus MTnbbca. TepmogmMHamMmyeckas OLEHKa XMMUYECKUX peakLui

15 OHeprua aktmBaumun. YpasHeHune C. AppeHunyca

16 XuMuyeckas KnHeTuka. [OMOreHHble U reTeporeHHble peakuum

17 KoHcTaHTa ckopocTu xnMuyeckon peakuun. Katanusartopsl. Katanutuyeckune peakumm

18 ObpaTtumble peakuun. Xummnyeckoe paBHoBecue. KoHCTaHTa XMMU4eCcKoro paBHoOBeCUs

19 CwmeLLeHne xummndeckoro pasHoecus. MNpuHumn Jle-latense

20 KoBaneHTHas cBa3b. MeToa BaneHTHbIX cBaden. MeTon MonekynspHbix opbuTtanemn

21 lMpousBeaeHue pacTBOPUMOCTH

22 CKOpOCTb XMMUYECKOW peakuun 1 eé 3aBMCMMOCTb OT KOHLEHTpaLun pearnpyoLwmnx BeLecTs 1 TeMmnepaTypsbi.
Mpasuno BaHT-MNodda

23 CsowicTBa pa3baBneHHbIx pacTBopoB HeanekTponutos. Ocmoc. OcmoTn4eckoe faBneHue

24 M'voponus conew. PasnuyHble cnyvau rugponusa. Heobpatumblii ruaponus

25 KncnoTHO-OCHOBHbIE CBOMCTBA BeELLECTB. VIOHHbIE peakumy B BOOHbIX pacTBopax. ['mgponus conen

26 PacTteopbl. O6Lme cBoncTBa pacTBopoB. MiameHeHne TepMoanHaMMYecKnx PyHKLMI Npy pacTBOPEHUN.
PactBopumocTb

27 M'mapaTtHaa Teopus pacteopoB [.M. MeHgeneesa. Tennosble achdekTbl Npy pacTBOPEHUMN

28 Cnocobbl BblpaXeHWUsi KOHLEHTpaLmMn pacTBOpoB

29 CreneHb anekTponutuyeckon amccoumaumm. KoHctaHta guccoumnaumn. 3akoH pasbasneHus OcTBanbaa

30 CunbHble 1 criabble anekTponuTbl. CTyneHyYaTas guccoumaunsi criabblx 3NeKTponuToB

31 3akoH BaHT lNoddpa. MoHmkeHne gaBneHnst HacbILWEHHOro napa Hag pacTtBopom. 3akoH Payns

32 3akoHbl ®apages. NpumeHeHns anekTponusa

33 XUMU4eckmne NCTOYHMKKN ToKa. [anbBaHNYeCKUI anemMeHT. AKKyMynaTopbl. TONNUBHbBIE ANieMEHTbI

34 OnekTponuna. CyLHOCTb 3MeKTponu3a. ANeKTponn3 pacTBOPOB 1 pacniaBoB

35 AnekTpoaHble noTeHumanel Metannos. CTaHOapTHLIN 3NeKTPOAHbIN NoTeHuuan. YpasHeHne HepHceta. Pag
CTaHAAPTHbIX AMEKTPOAHBIX MOTEHLMANoB

36 KomnnekcHble coegmHenmns. KoopanHaumoHHast Teopusi BepHepa

37 lMoBegeHe KOMNNEKCHbBIX COeAMHEHNI B pacTsopax. Ounccoumaumnsa kKoMnneKkcHblx coegnHeHun. MNpoYyHocTb
KOMIMIEKCHbIX MOHOB U KOHCTAHTa HECTOMKOCTU

38 OKMCNUTENBHO-BOCCTAHOBUTESbHbBIE peakumn. BaxkHenwwmne okmcnutenu n socctaHosmtenu. Tunsl OBP

5.2.2 TunoBble TecToBble 3aAaHNA

He NpPeayCMOoTPEeHbI

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, Kenchbl)

BapuraHTbl TUNOBLIX NPAKTUYECKUX 3adaHNA HAXoO4ATCS B NPUNOXEHWW K gaHHon Pr1f




5.3 MeToauyeckue maTepuansi, onpegensiowme npoueaypbl oLeHUBaHUA 3HaHWUA, YMEHUI, BnageHui (HaBbIKOB

1 (Mnun) npakTu4yeckoro

onbiTa gedATen bHOCTVI)

5.3.1 Ycnosus gonycka oGy4atoLlerocsi K NpoMeXXyTO4YHOW aTTecTauumn u nopsaok NMMKBUAaLUN akageMn4eckomn

3a40J1XKEeHHOCTU

lMpoBeaeHve NPoOMEXYTOYHON aTTecTaummn pernameHTUpOBaHO NokanbHbIM HOpMaTuBHLIM aktom CI6IYITaA
«[lMonoxeHue 0 NpoBeAEHNM TEKYLLETO KOHTPOS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4atoLmxcay»

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOYHOM aTTecTauuMm No AUCUUNIIMHe

YcTHas +

lNucbmeHHas

KOMI'IblOTepHOB TecTnpoBaHune

5.3.3 OcobeHHOCTH NpOoBeAeHUs MPOMEXYTOYHOM aTTecTaumm nNo gUcUUniiMHe

* Bo3aMOXHOCTb NONb30BaTbCs CNPaBOYHbIMK Tabnmuamm, KanbkynsTopoMm;
* Bpems Ha noarotoBky oTeeTa no 6unety 45 MUHYT.

MHas

6. YHEBHO-METOAUYECKOE U MH®OPMALIMOHHOE OBECIMEYEHVE OAUCLUUMIIAHBI
6.1 YyebHasa nutepartypa

ABTOp |

3arnasne

MN3paTenbcTBO

| [op nspaHusa |

Ccbinka

6.1.1 OcHoBHas y4yeb6Has nutepaTtypa

MpuHByA H., OpHLWoO A.

XnumMmusa anemMeHToB
(BnekTpoHHLIN pecypc) : B 2

Mockga: JlabopaTtopus

https://ibooks.ru/read
ing.php?

T.T.1/nep. caHrn. — 4-e . 2018 short=1&productid=3
magaHue (an.). — (Ny4ywwnn 3HaHU 73242
3apyOexHbIN y4eOHUK)
puHByA H., OpHWo A. | Xnmusa anemeHToB https://ibooks.ru/read
(OneKTpOoHHbIN pecypc) : B 2 ) ing.php?
T.T.2/nep. ¢ anm. — 4-e Mocksa: IlaGopatopus 2018 short=1&productid=3
usganue (an.). — (Jlyywwin SHahuv 73243
3apyOexHbI yHeOHUK)
MwudpTaxoea, H. L., O6Lwas n HeopraHn4yeckasi KaszaHb: KasaHckui https://www.iprbooks
Metposa, T. 1. xumus. Teopusa n npakTnka HaLMOHabHBbIi hop.ru/109527.html
nccnegoBaTenbCKUm 2019
TEXHOMOrn4eckmm
yHMBEPCUTET
6.1.2 [lononHuTenbHasa y4yebHas nutepatypa
lN'ypos A.A. n gp. Xnmuns ; y4ebHuK gnsi https://ibooks.ru/read
BbICLUMX y4eBHbIX 3aBeaeHuit | Mockea: MITY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
Abpamosa E. C., Xnmuns. Teopus http://publish.sutd.ru/
Bontoea H. B., 3NEKTPONIUTUYECKON ) tp_ext_inf_publish.ph
KonecHukosa O. A., anccounaunn. IoHHble Cne.: CrerynTa 2017 p?id=2017634
MynbumH M. H peakuuun. M'mgponns conen
Abpamosa E. C., Xumunsg. Xumuyeckast http://publish.sutd.ru/
Bontoea H. B., KMHETUKA N XUMNYECKOE ) tp_ext_inf_publish.ph
KonecHukosa O. A., paBHoOBecue Cne.: CrerynTa 2017 p?id=2017636
MynbumH M. H
Mpecc N. A. OcHoBbl 06LLer XuMun CamnkT-MeTepbypr: 2017 http://www.iprbooksh

XUMN3OAT

op.ru/67353.html

6.2 NMepeyeHb NpodreccuoHanbHbIX 6a3 AaHHbIX U UHGOPMALMOHHO-CMPABOYHLIX CUCTEM

1. MHbopmaumoHHasi cuctema «EamHoe okHo gocTyna k obpasoBaTenbHbIM pecypcam» [OneKTPOHHbIN
pecypc]. URL:http://window.edu.ru/.
2. OneKTpoHHO-6ubnmoTeyHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa bubnuoteka y4ebHbix naganunn CMOEryMTa: http://publish.sutd.ru
4. EQuHbI nopTan MHTEPHET TeCTUpoBaHus B cchepe obpasoBaHusi [ONeKTPOHHBIN pecypc].

URL:http://www.i-exam.ru/.
5. MaTtepuansl HdhopMaunoHHo-06pasoBaTenbHON cpeabl 3a04HON dopMbl 0byyeHns CM6ryYNTa
[@nekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.




6.3 NepeyveHb NULEH3NOHHOIo U CBOGOAHO pacnpoCTpPaHAeMOoro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHne maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6XoAMMON ANA ocyLlecTBNeHMA o6pa3oBaTenbLHOro
npouecca no gucumniunHe

NabopaTopHble 3aHATUSI CO CTYAEHTaMK NPOBOASITCS B CNeLManv3npoBaHHbIX NOMELLEHUsIX kadeapsl,
060pyAOBaHHbLIX XMMUYECKON NOCYA0N, XMMUYECKUMU PeaKTUBaMu, U3MepPUTENbHbLIMU NpuGopamn (TepmMomeTpbl, pH-
METPbI, BEChI), ANCTUNNSATOPOM, CYLUMIbHBIMU LUKadaMm, KOMMbIOTEPOM.

Ayautopus OcHalueHve

MynbTumeauninHoe 060 OBaHue, cneunanuanpoBaHHasi Mebenb, Jocka
JlekumoHHas y A PYA H P A
ayauTopus

CneumnanuavpoBaHHas Mebenb, Aocka
YuyebHasa aygutopus




no HanpasrneHuio nogrotoskn _ 15.03.04 ABToMaTu3aumns TEXHONOMMYECKMUX NPOLECCOB Y NPON3BOACTB _

MpunoxeHue
paboyen nporpamMmmbl AUCLMNITUHBI XUMNS

HaumeHosaHue OUCL{UI'II'IUHE:I

HanmeHoBaHwue Ol (npocung): Bce npodunu

Ne
Ycnosus TMNoBbIX 3agad
n/n
1. Kak nameHutcsa ckopoctb peakuumn 2NO + Oz = 2NO2 npu yMmeHbLUeHMn gaBneHus B 5 pas?
2. CkonbKo rpamMmoB pacTBOPEHHOrO BellecTBa cogepxutca B 1,5 n pactsopa cynbdarta HaTpusi
KOHUeHTpauuen 0,2 M.
3. Hanuwwimte peakumm noryyeHns BCcex coren npy B3aMmMogencTBIM CEPHON KUCIOTbI M rMapoKeuaa Meau
4, Hanvwwute peakuun rugponunsa conen: NaNOz n K2COs.
5. YpaeHsnTe peakumto: Kl + K2Cr207 + H2SO4 — |2 + Cr2(S04)3 + K2SO4 + H20.
6. Hanvwure ypaBHeHne peakuum B MOHHO-monekynepHom suge: HaPOs + NaOH —.

MpunoxeHune
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