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1. ®oHA OIEHOYHBIX CPEICTB — HEOThEeMJIeMas YacTb HOPMAaTHBHO-METOINYECKOTO
o0ecTIieueHHs] CUCTEMBI OIICHKH KauyecTBa OCBOCHHSI CTYJCHTaMH OCHOBHOM MpO(deCcCHOHAILHON
00pa3oBaTeNbHON MPOrPaMMBbI BBICIIIETO 00pa30BaHUS.

2. ®oHp OIEHOYHBIX CPEJCTB VIS MIPOBEACHHUS TEKYIIETO KOHTPOJIS M TMPOMEKYTOUHOM
aTTECTAIlMU IO TUCIMIUINHE « XUMUs» YTBEPK/EH Ha 3acenannu kadeapsl «OO01men XuMum.

IIpoTokon Ne 1 ot «31» aBrycra 2015 1.
3. Cpok neticteust @OC: 2013/2015 yueOHbIif ro1.



1. CTpykTypa THCUMIITIMHBI (MOXYJIS)

Pa3nensl TeopeTnueckoro o0yueHus

Ne HaumeHoBaHUe pazjiesia TEOPETHIECKOr0 00yUeHus
1 CTpoeHue BeliecTa
2 DHepreTrKa XUMUYECKHX peakInui. DIIeMeHThl XUMUYECKON TepMOINHAMUKHI
3 XuMudeckas KHHETHKa M paBHOBecHe. XMMHYECKHE PEaKIMd B TOMOTEHHBIX M T'eTepOTEHHBIX
CHUCTEMax
4 PacTBophbl. DnekTposnuTHYeckas auccolranus. Peakiuu B pactBopax. ['uaponaus conei.
5 JucniepcHple CHCTEMBI U KOJUIOUIHBIE PaCTBOPHI
6 ArperatHoe COCTOSIHUE BEIIECTBA
7 KecTrocTh BONIBI
8 XUMHUSI METAJIIIOB
9 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKITHH.
10 OcHoBbl dnekTpoxumMun. Koppo3sust meTamion
11 [TonaTre «BsDKyIIMey, UX Kiaccudukanus. Bo3ayniHele BsHKyIIne BellecTBa
12 I'mapaBnudeckue Bsokynie BeniectBa. Kopposus ieMeHTHOTO KaMHs B OeToHa
13 OCHOBHBI€ MOHATHUSL OPTaHHUYECKON XUMUHU
14 [Tosumepbl. MeTo bl TOTYYEeHHSs, CTPOSHHE, CBOWCTBA M TPHUMEHEHHUE
2. IlepeveHb IUIAHMPYEMBbIX Pe3yJIbTATOB 00yUEeHHS 0 JUCUHUIIIMHE (MOIYJIIO0),
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTATAMH 0CBOEHHSI 00pPa30BaTeJIbHOM
MPOrpaMMsbl
[[nanupyemple pe3yabTaThl OCBOCHHS O00pa30BaTEIbHOW MPOTpaMMbl — OCBOEHHE
KOMIIETECHITH.

[Tnanupyembie pe3yapTaThl OOy4YEeHHS IO AUCHMIUIUHE (MOIYJI0) — MOJy4YeHHE 3HAHUM,
YMEHHI, HABBIKOB.

K Kon
on
Komnerenmus OcHOBHBIE TIOKa3aTeN OCBOeHUs (IToKa3aTenu | MoKasaTens
no ®I'OC KOMHCTCHIHIH JIOCTHIKEHUSI pe3yJibTaTa) OCBOCHHSA
mo ®I'OC pesy
CIOCOOHOCTBIO 5 OIIK-2 3Haer:
TOTOBHOCTBIO 1. Ponb xuMuu B coBpeMeHHON
y4acTBOBATh B CTPOUTEITHHOW HHIYCTPUH, TEXHOJIOTHH 31
OpraHu3alnuu pabOoTHI MIPOU3BOJICTBA CTPOUTENIBHBIX U3JICIIUNA U
o MOBBIIIEHHIO KOHCTPYKITUH.
Hay4YHO-TCXHUYCCKUX 2. OCHOBHBIE XUMHYECKHUE TTIOHIATHS U
3HaHUH, B Pa3sBUTHH 3aKOHBI, XUMHUIO 3JIEMEHTOB, OCHOBHEIE 32
TBOPYECKOHU 3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX
HHUIIUATUBBHI, peaK]_H/If/i_
panroHAIM3aTOPCKOU 3. DU3NKO-XUMHUYECKUE CBOHCTBA BOJIBI. 33
M M300peTaTenbeKoi 4, O6uIMe CBOMCTBA BOAHBIX PACTBOPOB, 34
ACATEILHOCTH, BO OCHOBBI TEOPHH DIIEKTPOIUTHIECKOM
BHEIPEHUH JMCCOLMAIMU M THAPOJIN3a COJIEH.
AOCTIKCHIN . 5. [ToBepXHOCTHBIE SIBIICHMUS, TIOHSITHE O 35
OTquCTBer{OH a JIMCTIEPCHBIX CUCTEMAX.
3apy0eXHOIl  HayKH
by yKH, YmMmeert:
TEXHHKH, B o
1. [IpoBoauTk NMpocTeime
HCIIOJIL30BaHUU
CTEXHOMETPUYECKHE PACUEThI IO XUMHUYECKUM Vi
MepeI0BOro OIbITA,
(hopmynaM U ypaBHEHUSM.




Kommereunmusa
no ®I'OC

Kon
KOMIIETEHIIU U
mo ®I'OC

OCHOBHBIE ITOKa3aTeln OCBOEHUS (IT0Ka3aTeNH
JIOCTHKEHHS pe3yJIbTara)

Kon
[oKa3areis
OCBOEHUSI

06ecreYnBaroNINX

3¢ dexTuBHYIO pabOTy
YUPEHKICHHS,
OpPEANPUITHS

2. CocCTaBisTh DIEKTPOHHBIE U
3JICKTPOHHO-Tpadudeckue GopMysIsl AaTOMOB
3JIEMEHTOB.

3. PaccuuTbiBaTh HU3MEHEHHS] CKOPOCTH
peaKIuu Npy U3MEHEHUH KOHIEHTPalUi 1
JIaBJICHUS, a TaK)Ke€ U3MEHEHHS CKOPOCTH 110
U3BECTHOMY KO3 (UIUESHTY CKOPOCTH H
o0paTHO

4. OrnpenensTe CIBUT PABHOBECHS B
cHUcTeMax MPU U3MEHEHUH TeMIIepaTyphl,
JIaBJICHUS U KOHIIEHTpAIUH.

5. [TpoBOUTE pacyeT MOJISIPHOCTH U
HOPMaJIbHOCTH PacTBOpa Mo MaccOBOH joJie
pacTBOPEHHOTO BeleCTBa, H3MEHEHUS
KOHIICHTPAIIMH IPU Pa30aBICHUH PACTBOPA.
6. CocTaBisaTh ypaBHEHUS TUCCOIMAIIUN
3JIEKTPOJUTOB, PACCUUTHIBATh UX KOHCTAHTY U
CTEIeHb JUCCOIMAIMY B BOJHBIX PaCTBOPAX.
7. PaccunutsiBaTh BOJOPOIHBIN
MoKa3aTelb M0 U3BMEHEHUIO KOHIIEHTPaLIUA
voHoB H' u OH', Benmnunny pH pacTBOpoB
KHUCJIOT U OCHOBAHMI C U3BECTHOM
KOHIIEHTpanuein

8. CocTaBnisaTh ypaBHEHHS THAPOJIN3a
coJieil B MOJIEKYJISIPHOM M MOJIEKYJISIPHO-
HOHHOW (hopmax.

9. CocTaBisaTh GOPMYITBI MUIIEILT 30JICH,
MOJIYYEHHBIX KOHJIEHCAIIMOHHBIM METOJIOM B
W3BECTHBIX YCIOBUSIX

y2

v3

V4

¥5

Y6

y7

V8

Y9

HNmeeT HaBBIKN:

1. BBIMONHATS  OCHOBHBIE
nabopaTopHbIe OTepalnu.

2. Pa6oThl ¢ yueOHOMU, HAYYHOH H
CTIPABOYHOI TUTEPATYPOH MO XUMHUH.

XUMHUYECKHEC

HI

H2

CIIOCOOHOCTBIO
MIPOBOIUTH
9KCIIEPUMEHTBI 1o
3aJJaHHBIM METOIUKAM
¢  o0OpaboTkoit u
aHAJIM30M
pe3yIbTaTOB,
COCTaBJIATh OIMCAHHUSA
MIPOBOIUMBIX
HUCCIIENOBaHUHN u
[IOJArOTABJIMBATh
JIaHHEIE ISt
COCTaBJICHHS HAYYHBIX
0030poB u
My OJTUKAIIHHA

ITK-20

3Haer:

6. Kectkoctr Boapl. EE BaugHue Ha
3()PEKTUBHOCTL MOIOIIMX CPEIACTB. Bumisl
)ecTKOCTH. CIIOCOOBI YCTPAHEHUS KECTKOCTH.
7. O6mue (HU3MKO-XUMHUYECKHUE CBOMCTBA
METaJIJIOB, METOJbl TOJYYEHUS METAIJIOB U3
pya, XUMHYECKHE TMPOIECCH], MPOTEKAIOIIue
MpU KOPPO3UH METAIIJIOB U METOJbI 3aIUTHI
METaJIJIOB OT KOPPO3HH.

8. OCHOBBI DJIEKTPOXUMHUHU, XUMHYECKUE
MIPOIIECCHI, mpoTeKaronye  npu  paborte
rajJbBaHUYECKUX DJIEMEHTOB U BJIEKTPOIIU3E.

9. OCHOBBEI XHUMHH HEOPraHUYECKHUX
BSDKYIIUX.

10. OCHOBBI XUMUH MMOJTUMEPOB, METOJIbI UX

36

37

38




Kon

Kommerennms Kon OcHOBHBIE TIOKa3aTeN OCBOeHUs (ITOKa3aTenu | IoKa3arTeis
KOMITETEHLINH
o ®I'oC o PrOC JIOCTHKEHHUS pe3ynbTaTa) OCBOEHHUSI
MOJIYYCHHSI M IPUMEHEHUE UX B CTPOUTEIILCTBE.
39
310
Ywmeer:
10. PaccuuThiBaTh BEIMYMHBI KECTKOCTH V10
M0 W3BECTHOMY COICPKAHHMIO COJCH WIu
KaTHOHOB M aHHMOHOB B BOJE, KOJIHMYECTBA
ocaJka WM YMITYUTEISI 1O HM3BECTHBIM
BEJIMYHMHAM HCXOIHOM u OCTAaTOYHOM
JKECTKOCTH M 00paTHO.
11. CocTaBiATh  peakuM  OKHCIEHHUsA-
BOCCTaHOBJICHHS, YPaBHUBATh HX METOJIaMHU
9JICKTPOHHOTO  OajaHca WM  DJIEKTPOHHO-
HOHHBIM. vil
12. CoOCTaBIATh PEakiy B3aUMOJCHCTBUS
METaJUIOB C BOJOW, BOJHBIMH pPacTBOpaMu
COJIEH, KUCIIOTaMHU, IIE€JI0YaMH.
13. CoCTaBIATh peaklUd Ha SJIEKTPOJax Y12
MpH KOPPO3WU METala C THOKPBITHEM WU C
MPUMECSIMU B Pa3IMYHBIX Cpeaax.
14. [IpoBomuTh pacyeTsl 1O PEAKIUAM Y13
MOJIYYCHHS ¥ TBEPJCHUS BDKYIIIHX
Vi4
HNMeeT HABBIKU:
3. Onpenenarb oONIyl0 W KapOOHATHYIO
JKECTKOCTh METOJIAMU TUTPOBAHHS. H3
4. 'paMOTHO  COCTaBIATH  OTYET O

BBITTOJTHEHUH JTA0OPATOPHOH pabOThI B KypHaie
1a0b0paTOPHBIX paboT.

H4




3. ®OHA OUIEHOYHBIX CPeACTB /JA MNpPOBeJeHHUs TMNPOMEKYTOYHOH aTTecTAlNH

00y4aromuXxcs Mo JUCUMILINHE (MOTYJII0)

3.1.

00pazosamenvHolU NPOSPaAMMbL

Hepeuenb KOMnemeHuuﬁ C YKa3anuem smanoe ux qbopmupoeaﬂuﬂ 6 npoyecce 0C60E€HUA

Kon Oransl GOPMHPOBAHUSI KOMIIETESHITHI (Pa3IeNbl TEOPETHIECKOTO O0YICHNU)
KOMIICTCHIIUHU
1o ®rOC 1 3 4 5 6 7 8 9 10 11 12 13 14
OIIK- 2 + + + + + +
IK- 20 + + + + + + + +
3.2. Onucanue noxaszamerneu u Kpumepues OYyeHUAHUsL KOMNemeHyuil Ha Pa3iuyHblxX

amanax ux qbopMupoeaﬂuﬂ, onucarnue wKajl OyeHUuBaHuA

3.2.1.  Onucanue noxazamenetl u hopm OYeHUBAHUsA KOMNEMeHYUlL
dopma o1leHHBAHUSI .
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1 2 3 4 5 6 7 8 9 10 11 12 13
OIIK 31 -32 + + + + +
-2 34 -35 + + + + +
Y1-V4 + + + + +
Y5-V9 + + + + +
HI -H2 + + + + + + +
K- 36 —37 + + +
20 38 - 310 + + +
Y10-V12 + + +
Y13-V14 + + +
H3 + + + +
H4 + + + + + + +
HUTOTIO + + + + + + + + + + +
3.2.2.  Onucauue wKamwl u Kpumepues OYEeHUBAHUS OISl NPOBEOCHUs. NPOMEI’CYMOUHOU
ammecmayuu 0Oy4arwuxcs no QUCYuniIuHe «Xumusy 6 popme Ix3amena
Onenka
Kon IToporoserit YrnyOneHHbIH [IpoaBUHYTHINA YpOBEHB
MoKa3aTeJst Oy YPOBEHb OCBOCHUS YPOBEHb OCBOCHUS OCBOCHUS
ONCHUBAHMS (ueynosiets.) «3» «d» «5»
(ymoBiieTBOD.) (xoporro) (oTaM4aHO)
31-310 OOyuaronmuiicss He | 3HaeT Tonbko | OOy4Jaromuiics 3HaeT TIIyOOKO M TIOJHO




3HaeT OCHOBHOI1 TBEPIIO 3HaeT | MPOTPaMMHBIH  MaTepHal,
3HAYUTEIHHOM MaTepuas, HO He | MaTepuall, JIOTHYECKH TPaMOTHO |
4acTu YCBOMII ero | TpaMOTHO ¥ IO | TOYHO  €r0  M3Jaraer,
MIPOTPaMMHOTO JeTajel, JAOIMyCKaeT | CyIIeCTBY H3JIaraeT | CONPOBOXKIAs  CCHUIKAMH
MaTepuana, HETOYHOCTH, ero, He JOmycKas | Ha JIOTIOTHUTEIBHYIO
JIOITyCKaeT HEJOCTaTOYHO CYIIeCTBEHHBIX CIPaBOYHO-HOPMATHUBHYIO
CyIIecTBEHHBIE TIpaBHILHBIE HETOYHOCTEH B | JIUTEpaTypy, OCBOCHHYIO
ommMOKH, HE MOXeET | (HOPMYIHPOBKH, OTBETE HA BOMPOC, | CAMOCTOSTEIHHO
VBSI3BIBATH TCOPHIO | HAPYIICHUSI TIPaBHILHO
C TIPaKTHKON JIOTHYECKON TIPUMEHSET
MTOCTIEIOBATEIHHOCT | TEOPETHIECCKHE
W B W3JIOXKEHUH | MOJIOKECHHS npu
MIPOTPaMMHOTO pereHnn
MaTepuana, MTPaKTHYECKIX
HCTIBITHIBACT BOIIPOCOB M 3ajad,
3aTpyIHECHUS B | BIazmeeT
MIPUMEHEHUN HE00XOAUMBIMA
TEOPETUIECKUX HaBBIKAMUA u
TTOJIOKEHHUI Ha | TIpHeMaMu 170
MIPaKTHKE. BBITTOJTHEHHS.
YMeer TECHO YBS3BIBAaTh
TEOPHIO C  TIPaKTHKOH,
IIpu cocraBiaeHuu | YMeeT COCTaBJIATh
o cBOOOTHO COCTaBIISET
ypaBHEHHH YpaBHCHHSA
He ymeer: YpaBHEHHS  XHMHUYECKHX
XUMHAYECKUX XUMHAYECKIX .
COCTaBIISATh . . peaxuit u pemaer
peakumid,  pemaTh | peakuuid,  pemarb
ypaBHCHHSA MIPaKTHYECKHE 3amaun,
MIPaKTHYECKHE TIPaKTHYECKHE
V1-Vi14 XUMHUYECKUX TpUYeM He 3aTpyIHSETCS C
. 3ama4d, JIOIyCKaeT | 3aladd,
peakumid,  pemartb OTBETOM pu
rpyOble  ONIMOKH, | OCHOBBIBASICH Ha .
TIPaKTHYECKHE . BUIOM3MEHCHNN 3aJaHUH,
HapyIIeHUs JOTHKH | TEOpeTH4ecKoii O6ase
3a/1a4n. HACHONB3yeT B  OTBETE
XUMHYECKOTO MIPOTPaMMHOTO
MaTepuall W3 JHUTEPaTypHl,
MBITIUTCHUS MaTepuaa
MPaBUIBHO OOOCHOBBIBAET
TIPUHATOE PEIICHUE.
[Ipu  BEIMONHEHNH
Hmeer HABBIKH
OCHOBHBIX
He nMeeT BBITTOJTHATH
XUMHAYECKUX
HABBIKOB: OCHOBHBIE I'pamoTtHO W axkKypaTHO
1abopaTOPHBIX
BBITTOJTHATH o XUMHYECKHE BBITTOJTHACT OCHOBHBIE
orrepanuit u
OCHOBHBIE nabopaTopHEIE XUMHYECKHE
COCTaBIICHUH
XUMHYECKHE oTueTa o | omeparum, nabopaTOpHBIE  OTEpaIHH,
nabopaTopHEIE BLITOHCHIH COCTaBIIATH OTYET O | aHAJIM3UPYET MOJIyUCHHEIC
H1-H4 omneparuu, 1260DATODHO BBITIOJTHEHU T pe3yIbTaThI; TIPOSIBIISIET
COCTaBIIATH OTYET O patop nabopaTopHOH CaMOCTOSTENIFHOCTh  TIPH
paboTEl B XypHaie
BBITTOJTHCHUN HA60DATODHIX paboTEI B KypHajJe | COCTaBICHHH OT4YeTa O
nabopaTopHO patop nabopaTOPHBIX BBITTOJTHCHUH
pabor  momyckaet .
paboThl B >KypHaje HETOUHOCTH paboT, OCHOBBIBAsICh | JTAOOPATOpHOH pabOTHI B
nabopaTOPHBIX ’ Ha TEOPETHYECKOH | )KypHae.
HEJOCTaTOYHO
pabor. 0a3e mMporpaMMHOIO
TIpaBHIILHBIE
MaTepHana.
(hopMyITHPOBKH.
3.2.3.  Onucauue wxanwl u Kpumepues OYeHUBAHUS OISl NPOBEOCHUs. NPOMEI’CYMOUHOU

ammecmayuy 00VYaOWUXcsi no OUCYUniuHe (Mooynio) 6 ¢hopme 3awumvl Kypcosou
pabomuvi/npoekma: Kypcosas paboma Y4eOHbIM NAAHOM NO OAHHOU OUCYUNIUHE He
npeoycCMompena.

3.24.

Onucanue wkanvl U Kpumepued OYeHUBaHusi OJisl NPOBEOeHUs NPOMEN’CYMOUHOU

ammecmayuy 00y4arwuxcs no oucyuniune (Mooyo) 6 popme 3avema

Kon

OneHka




moxKasaTeiisd He 3auteno 3auTeHo
OLCHHUBAHUA

31-35 OO0yuaroniuiics He 3HaeT OOyyaronuiicst TBEpIO 3HAEeT MaTepHa,
3HAYUTEIHHOM 4acTH MPOTPAaMMHOTO|TPAMOTHO W MO CYIIECTBY H3JIaraeT €ro, He
MaTepHaa, JOIMyCKaeT CYIIeCTBEHHBIE OMIMOKH,|TOITyCcKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
HE MOXXET YBA3BIBATh TEOPHIO C MPAKTUKOH Ha BOTIPOC, TIPaBHIBHO TIPUMEHSET
TEOPETHYECKHE TMOJIOKCHHUS TIIPH  peIIeHHH
MPaKTHYECKUX BOMPOCOB W 3a/ad, BIajeeT
HEOOXOAWMBIMH HaBBIKAMH M TIpHEMaMH HX
BBITTOJTHEHHUS.

V1-V9 He ymeer: Ymeer COCTaBJISITh ypaBHEHHUS

COCTAaBIIATh yPAaBHEHUSA XHMHUYECKHUX|XUMHUECKHUX PpEaKIUi, pelraTe IpaKkTHIECKUe
peaxmuii, pemaTh MPaKTHIECKHe 3a1aqu. 3ama4n, OCHOBBIBAsCh Ha TEOPETHYECKOH Oaze
MPOrpaMMHOTO MaTepHaia

H1-H2 He wnMeer HaBBIKOB: BBINOIHITD HMeeT HABBIKM: BBIMOIHATH OCHOBHBIE
OCHOBHBIE XUMHYECKHE nabopaTopHbie XMMHYECKHE JIADOpaTOpHbIE OTEpallty,
OTepalii, COCTAaBISATh OTYET O BBIIOJHEHUH| COCTABIATH OTYET O BHIMOJIHEHHH JIaDOPaTOPHOA
nabopaTopHoOr paboTHI B JKypHaje paboTHI B X)KypHae Ja00paTOpHEIX paboT
abopaTOpHBIX PadboT

3.3. Tunosvie KOHMpObLHbIE 3A0AHUSL UTU UHBLE MAMEPUATIbl, He0OX00uMble OJisl OYEeHKU
3HAHUL, YMeHULl, HABbIKO8 U (UU) ONbIMA 0essmelbHOCMU, XAPAKMEePUIVIOUWUX 3mansl
Gopmuposanus KomnemeHyuti

3.3.1.  Texywuii koumpons

[Ipu Texymiel aTTecTaluy B IEPBOM CEMECTPE MPOBOJAUTCS KOHTPOJIb 3HAHUW CTYJICHTOB:
Ko/uTokBUYM Ne 1 (mo Temam 1 u 3), kosutokBuyM Ne 2 (1o Temam 4 u 5).

[Ipu Texkymel arrecTallii BO BTOPOM CEMECTPE MPOBOJUTCS KOHTPOJIb 3HAHMI
cTyneHTOB: KOJTOKBUYM Ne 3 (1o Temam 7 — 9), komutokBuyM Ne 4 (1o Temam 9 — 12).

@DopMoii TEKYIIEro KOHTPOJISl 3HAaHUI 00ydaromuXxcsi Ha TaOOPaTOPHBIX 3aHATUSAX SBIIAETCS

3al[UTa BBIMOJHEHHOW sabopaTopHOil paboOThl, KOTOpas 3akjilo4yaercs B  IPOBEpKE
1a00paTOPHOTO KypHAa.

TurnoBbie BapuaHThI 3a1aHUs 1Sl KOJUToKBHyMa Ne 1:

KomnokBuym Ne 1. Temsi: Knaccol Heopeanuuweckux coedunenuti. Kunemuxa u
Xumuyeckoe pagnogecue. Cmpoenue amoma.

Coneprxanue kojuiokBuyMa Ne 1:

1. 3aBepuiute ypaBHEHUS pEaKUi U YpaBHINTE UX:

ALOs; +BaO —

K,O + H;PO4 —

MgCOs + H,CO3 —

2. JlaiiTe cTpyKTypHYIO (POPMYITYy CEPHUCTON KUCTOTHI.

3. Haiitm Maccy cepHO#l KHCJIOTBHI, HEOOXOAMMYIO JUIsl TONHOW HehTpanuzaruu 20 T
TUAPOKCUIA HATPHSL.

4. Brppa3uTe uYepe3 KOHIICHTPAIIMM CKOPOCTH TPSIMOM M OOpaTHOM peakuui u
KOHCTAHTY PaBHOBECHS JJIsi CUCTEMBI:

PCls(r) < PCl; (1) + Clp, AH>0

Kynma cmecturcs paBHOBecHE TMpHW: a) TOBBIINICHWH TEMIIEpATypbl; O) TOBBIIICHUN
JABJICHUS; B) MOBBITIICHUU KOHIIeHTparuu Cl,?

5. Ilpn cunteze ammmaka N, + 3H, < 2NH; paBHOBecue YCTaHOBHUJIOCH MpH
CIEAYIOMNX KOHIEHTPAIMAX pearupyromux emects (Monb/n): [No] = 2,5; [Ha] = 1,8; [NH;3] =
3,6. PaccunTaiiTe HCXOQHBIE KOHIIEHTPAIIMK a30Ta U BOAOPOIA.

6. CocTaBbTe DJIEKTPOHHYIO M SJEKTPOHHO-rpadudecKkyro (opMmysbl 3jemMeHTa Si B




OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUSIX.

KomnokBuym Ne 2. Temwi: Obwue ceoticmea pacmeopos. uccoyuayus. ['uoponus.
Konnouonoe cocmosinue éewgecmaa.

Coneprxanue KoJuiokBuyMa Ne 2:

1. Hanummmwre B MOJEKYJISIPHOW, HOHHOW M COKpAIIEHHOW MOHHOW (hopmMax ypaBHEHHE
peakiuu: cyabdar Kanus + HUTpaT Oapusi.

2. B naboparopun uMeeTcsi pacTBOp C MAacCOBOM JoJiell cepHOMl KuciaoTel 5,5%
(urotHocTh 1,035 1/™Mum). Ompenenure 00bEM STOTO PACTBOpPA, KOTOPBIH TOTpeOyeTcs s
npurotosieHus 0,25 M pactsopa H,SO4 o6semom 300 mut.

3. Beruucnure pH 0,1 H. pactBopa cununbHOM KuciaoTel HCN, KOHCTaHTa IHCCOLMAllN
KOTOpOit paBHa 4,9x107'°.

4. IlpuBegute mpuMepsbl cosieil kKaius, B KoTopeix pH>7 u pH=7.

5. Hammcarps mMomnekymsipHble U HOHHBIE (HOPMBI YpaBHEHUHN THIPOJIN3a, TPOTEKAIOIIETO
B pactBopax couieit: NaCN u Cu(NOs3),. Kak MOXXHO YCHITUTB WJIH OCTIA0UTh UX TUAPOTIU3?

6. Hamummre cxembl u  (QopMysdbl CTPOEHHS  MUUEI, TMOJIYYEHHBIX TpHU
B3aUMOJICCTBUU CyibdaTa Kaius W HUTpaTa Oapus mpu: a) U30BITKE cynbdara Kaius, O)
n30BITKE HUTpaATa Oapus.

KoanoxkBuym Ne 3. Temwi: JKecmxocms 600vi. OKuciumeibHO-60CCMAHOBUMENIbHbLE
peaxyuu. Ceoticmea Memannos.

Coneprxanue kojuiokBuyma Ne 3:

1. B Boe cOEP/KATCS KATHOHBI M AHHOHBI B CIIE/IyFONIIX KOHIGHTpAImsx (Moks/i): Ca’’
—2,5;Na"— 1,8; Mg*" — 0,7; HCO; — 2.9; CI' — 1,5; SO4* — 0,6. PaccunraiiTe BeIMYHHBI
o011eli, BpeMEHHOH M TIOCTOSIHHOM KECTKOCTH BOJIBI.

2. K 100 n Bomwl, comepxkameii 0,1 mons xmopuma maraws, moo6asieHo 0,1 moums
ruapokcuaa kabiusa u 0,05 Mot conpbl. Kak m3MeHUTCs BemnunHa 001IeH KECTKOCTH ?

3. IlpuBenute (Gopmysbl IBYX BEIIECTB, B OJHOM M3 KOTOPBHIX (hochop MOXKET OBbITh
TOJIbKO BOCCTAHOBUTEJIEM, a B IPYTOM — TOJIBKO OKUCIIUTEIIEM.

4. YpaBHsTE peakiuu, YKa)KUTE OKUCIUTENIb U BOCCTAHOBUTEIIb:

KyCr,07 + FeSO4 + HaSO4 — Cra(SO4)3 + Fep(SO4)3 + KaSO4 + H,O

SO, + Br; + HO — HBr + H,SOq4

5. 3aKOHYUTh ypaBHEHUs pEaKIUi, COCTaBbTE JJIEKTPOHHBIM OallaHC, YKaKHTE
OKHUCJIUTEIb U BOCCTAHOBUTENb:

Mg + H,SOy4 (koHII.) —

Ag + HNOs (pa36.) —

6. IIpu pactBopeHUH B COsiHOM KuciioTe 10 r cruiaBa MarHus U aJIIOMUHUS BBIICIHIOCH
11 n Bogopoa. Beruncinute npoieHTHBINA COCTaB CIIABA.

KosnokBuym Ne 4, Temwr: Ochosvl snekmpoxumuu. Koppo3us memaniog u memoowl
3awumol om Hee. XUMUs 8AHCYUUX BeLyeCma.

Coneprxanue kojuiokBuyMa Ne 4:

1. Pa3bepute paboTy rajibBaHHYECKOrO 3JEMEHTa, HANUIIUTE AHOJHYI0 U KaTOAHYIO
peakuuu, paccuntaiite JIC aneMeHTa B CTaHIapTHBIX YCIOBUSX:

Zn | ZnSOy4 (pacTBOp) || CuSOq4 (pacTBOp) | Cu

2. HamumwuTe aHOAHBIA M KAaTOAHBIA MPOILECCHI TMPU KOPPO3UU KOHTAKTHUPYIOIIUX
METAJIJIOB JKeJe30-MarHuil B cpene ¢ pH=S.

3. IlpuBenutre mnpuMep KaTOJHOTO TNOKPBHITUS Ha HUKene. Hamumure aHOAHYIO H
KaTOJHYIO PEaKINH, MPOTEKAIOIINE IPU KOPPO3UHU OBPEKACHHOTO MOKPHITHS B cpeae ¢ pH=6.

4. Hamummre peakuuio THApaTallMd [IBYXKaJIbLIUEBOIO CHJIMKAaTa IpPH TBEPIACHHUU
MOPTJIaHEMEHTA.

5. TlepeuncnuTe KOMIOHEHTHI CHIPHEBOM CMECH I MPOU3BOJCTBA MOPTIAHALIEMEHTA,
YKaXHUTE UX XUMUYECKUE POPMYJIBI.

6. OnpenenuTh YUCTOTY MPUPOAHOrO THUIICA, €CIM Hpu ero HarpeBanuu no 120°C
BbIAeMIIOCH 14% BobI (TIpearnoiaraeTcsl, YTo0 MPUMECH BOY HE CoepikKar).




3.3.2.  Ilpomesxcymounaa ammecmayus
[TpomexyTouHas aTTecTalusi MPOBOJUTCS B cOOTBETCTBUU ¢ [lookeHneM o TekyiemM KOHTpoJie
u nipomexxytouHoit arrectaunu B PI'bOYBO HUYMI'CY.

B mepBom cemecTpe mpu YCIOBUU 3alIUTHI CTYJIEHTOM BBITOJTHEHHBIX J1A0OPAaTOPHBIX
pabor u cmaun KoIOKBUYMOB Nel m Ne2 cTymeHT jgomyckaeTcss K claade 3adera. 3adeT
MPOBOJIUTCS B MMCbMEHHOM WJIM YCTHOHM (hopMe, BKITFOYAET MOJITOTOBKY, OTBETHI SK3aMEHYEMOTO
Ha TEOPETUUYECKHE BOMPOCHI, TT0 €T0 UTOTaM BBICTABIICTCS OIEHKA «3a4YTCHO/HE 3a4TCHOY.

Bompocs! 1151 O1IeHKH KauecTBa OCBOSHUS JTUCITUTIIIUHBI:

Bomnpocsl Kk 3a4eTy 0 JUCHUIIHHE « XHUMUSD):

1.  Kucnble 1 OCHOBHBIE COJIM, MX TOJyYCHHE B KOHKPETHBIX CHUCTEMax, PacueThl IO
YPaBHEHHUSM COOTBETCTBYIOIIUX PEAKITHH.

2. ®axTopsl, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIUMN.

3. 3akoHn gedictBusi Macc. OCOOGHHOCTH €ro TIPUMEHEHHUS K PEaKIusM B

reTepOreHHBIX CHCTEMaX.
4.  KoHcTaHTa CKOPOCTH XMMHUYECKOUN pEeaKIHH.
5. Pacder u3aMeHEeHUs CKOPOCTH peakIMy TPU U3MEHEHUHN KOHLIEHTPAIIUN U JaBJICHHUS.
6 BnusiHue TtemmepaTypsl Ha CKOPOCTh XMMHUYECKuX peakuuil. [IpaBuno Bant-

7.  PacdeT u3MEHEHHsI CKOPOCTH IO U3BECTHOMY KOA(DOHUIIMEHTY CKOPOCTH B OOPATHO.

8.  CocTosiHue XMMHYECKOTO PaBHOBECHS.

9.  Koncranta paBHOBecus. PacueT KOHCTaHTBI pPABHOBECUS [0 HUCXOJHBIM U
PaBHOBECHBIM KOHIIEHTPAILUSAM U 00paTHO.

10. TIlpunmun Jle-IllaTense, ompeneneHUE CIABUra paBHOBECHS B CHUCTEMax NIpH
U3MEHEHUU TeMIlepaTyphl, MAaBlieHUsS U KoHLeHTpauuil. IIpuMeHeHHe K TreTeporeHHbIM
CUCTEMaM.

11. KBaHTOBBIE UMClIa KaK XapaKTEPUCTUKU COCTOSHUS FJIEKTPOHOB B aTOME.

12.  Ilpunnun [Taynu.

13. DnexkTpoHHBIC U IEKTPOHHO-Tpaduueckre (HOpPMyJIIbl SJIEMEHTOB.

14. Tlopanmok 3amojiHeHWS MOAYypOBHEH. MakcHUMaldbHOE YHUCIO JJIEKTPOHOB Ha
MOTyPOBHSIX.

15.  AtomHas anekTpoHHas opoutains. [Topsnok 3anonHeHust opouTaneld Ha O ypOBHE.

16. IlpaBuno XyHzaa, €ro WUTIOCTPALMS HA KOHKPETHBIX TPUMEpax.

17. 3HaveHUs KBAaHTOBBIX YHCEN JAJISl SJIEKTPOHOB B aTOMaX KOHKPETHBIX JIEMEHTOB.

18. OOBsicCHEHNE TPUYUHBI IEPHUOIUIECKOTO U3MEHEHHUS CBOMCTB 3JIEMEHTOB Ha OCHOBE
CTPOEHHS UX aTOMOB.

19. HaxoxaeHue 3jIeMeHTa M0 0COOEHHOCTSIM CTPOCHHUSI €T0 SJIEKTPOHHON 000JI0UKH.

20. OcHOBHOE M BO30YXJIEHHOE COCTOSIHHE aTOMOB.

21. CmocoObl BEIpaKECHHS KOHIIEHTPAIIMH PaCTBOPOB.

22. Pacyer MOJIIPHOCTH U HOPMAJIBHOCTH PACTBOpPA MO MACCOBOM J10JI€ PACTBOPEHHOTO
BEIIECTBA.

23. PacueTr u3MeHEHHS KOHIIEHTPAIMH MpHU pa30aBICHUH PacTBOPA.

24. KomnmMratuBHbIE CBOMCTBA PACTBOPOB.

25. Konu4ecTBEHHBIE XapaKTEPUCTUKHU MTPOIECCA IITEKTPOIUTHUECKON JUCCOLUALINH.

26. 3amauu Ha 3aKOH pa30aBIICHHUS.

27. CnocoObl cMeleHus paBHOBECHS MPOIIECCOB AJICKTPOTUTHICCKOMN TUCCOIAAIIAHN.

28. YcnoBus HEOOPATUMOCTH HOHHBIX PEAKITHH.

29. HonHOe mpou3BeaACHUE BOIbI.

30. BopopoaHslil moka3aTeb.

31. Pacuer u3meHenus pH 1o n3MeHeHMIO KOHIEHTpawmii nonoB H' u OH'.

32. Pacuer BemnuuHbl pH pacTBOPOB KHUCIOT W OCHOBAaHUW C HW3BECTHOMU



KOHIIEHTpaIUeH.

33. T'maposus coseil, MOJIEKYJISIPHBIE U MOJICKYJISIPHO-MOHHBIE YPAaBHEHUSI THIPOJIN3A.

34, JIBwKyIas cuia THAPOIU3a

35. OCHOBHBIE CIy4au THAPOIN3A COJIEH.

36. CreneHb U KOHCTaHTa THAPOIIU3A.

37. HW3meHeHusa BennuuHbl pH pacTBOpOB coJieil B pe3yabTaTe ruapoin3a

38. BrmageHue B 0CaJ0oK THAPOKCHUIIOB W OCHOBHBIX COJICH MPH OOMEHHBIX PEaKIUIX
MEXy COJSIMH C THAPOIU3YIOUIMMUCS HOHAMH.

39. KommouaHsie pacTBOPHI (30J1H), UX OTIUYHS OT UCTUHHBIX. CTpOEHNE MULICIUTHI.

40. Hamucanue Ghopmys MHUIEIUT 30JI€H, TOJYYCHHBIX KOHICHCAIIMOHHBIM METOJIOM B
U3BECTHBIX YCIOBUSX.

[Ipn Hanuuuu 3a4eTa Mo UTOraM MEPBOrO CEMECTpa U MPH YCIOBUU 3aIIUTHI CTYIEHTOM
BBITIOJITHEHHBIX JTA0OPATOPHBIX paboOT M caadyu KoJuIokBUyMOB Ne3 u Ne4 BO BTOpOM cemecTpe
CTYJEHT JIOIyCKaeTcs K cjaue SK3aMeHa

B kadecTBe MpoOMeXyTOUHOHM aTTeCTallid BO BTOPOM CEMECTPE MPOBOAUTCS MUChMEHHBII
WIM YCTHBIA 9K3aMeH. DK3aMeH MPOBOJIUTCS B YCTHOW (opMme, BKIIOYAET MOATOTOBKY, OTBETHI
9K3aMEHYEMOTr0 Ha SK3aMeHaIlMOHHbIE BOIPOCHI, TI0 €r0 UTOraM BBICTaBJISIETCS OLIEHKA.

Bomnpocskl K 3k3aMeHy M0 JUCHUIINHE « XHUMUD):

1.  ®akTopsl, BIUSIOMINE HA CKOPOCTh XUMHUECKUX PEAKIIUH.

2. 3akoHn gedictBusi Macc. OCOOGHHOCTH €ro TIPUMEHEHHUS K PEaKIusM B
reTepOreHHBIX CHCTEMaX.

3. KoncTaHTa CKOPOCTH XMMUYECKON pEaKIIH.

4. Pacuer u3MEHEHHS CKOPOCTH PEAKIUU MPY U3MEHEHUU KOHIICHTPAlU U IaBJICHUS.

5. BumsHue temmnepaTypbl Ha CKOPOCTh XMMUYECKUX PEAKIIHA.

6.  VYpasHenust Appennyca u Baat-I'ododa.

7.  DOHeprusi akTUBAIUU.

8.  Pacder u3meHeHUs CKOPOCTH MO U3BECTHOMY KO3(PPHUIIUEHTY CKOPOCTH U 0OpATHO.

9.  CocTosiHuEe XMMHYECKOT'O0 PaBHOBECHS.

10. KoncraHnTa paBHOBECHS.

11. Pacuer KOHCTaHTHI paBHOBECHUS IO MCXOJIHBIM M PAaBHOBECHBIM KOHIEHTpPALUSIM U
obpatHo.

12. Tlpunnun Jle-lllaTense, ompeneneHue CIABUra paBHOBECHS B CHUCTEMax MIpHU
U3MEHEHUU TeMIlepaTyphl, JAaBlIeHUs U KoHLeHTpauuid. IIpuMeHeHHe K TeTeporeHHbIM
CUCTEMaM.

13. TemnoBo# 3h(HEKT XUMHUIECKON peaKITuu.

14. 3akou I'ecca u ciencTsus U3 HErO.

15. CranmapTHas TeruioTa oOpa3oBaHMs U €€ MCIOJIb30BAaHUE TP pacyeTax TEIIOBBIX
a3 dexTos.

16. TlonsTue 00 SHTPOINHH.

17. KBaHTOBBIE UMCIIa KaK XapaKTEPUCTUKU COCTOSHUS FJIEKTPOHOB B aTOME.

18.  Ilpunnun [Taynu.

19. DnexTpoHHBIC U IEKTPOHHO-TpaduuecKkre (HOPMyJIIbl SJIEMEHTOB.

20. Tlopsimok 3amoJIHEHUS TOAYPOBHEM.

21. MaxkcumanabHOE YUCIIO YJIEKTPOHOB Ha MOIYPOBHSX.

22. AToMmHas 3JIEKTPOHHAsI OPOUTATE.

23. Tlopsimok 3anosHeHHs opOHTael Ha TOyPOBHE.

24. IlpaBuno XyHja, €ro WIIIOCTpAIMs Ha KOHKPETHBIX MPUMEpPaX.

25. 3HaveHUs KBAaHTOBBIX YHCEN JJISl DJIEKTPOHOB B aTOMaX KOHKPETHBIX JIEMEHTOB.

26. OObBsCHEHHE TPUYHHBI IEPHUOIUIECKOTO0 U3MEHEHHUS CBOMCTB 2JIEMEHTOB Ha OCHOBE
CTPOEHHS UX aTOMOB.



27.
28.
29.

Haxoxxnenne srmemMeHTa o 0cOOEHHOCTSIM CTPOSHHS €r0 3JICKTPOHHOH 000JIOUKH.
OcHOBHOE U BO30Y)KICHHOE COCTOSIHUE aTOMOB.
DHeprusi MOHU3aIUK, ¢€ M3MEHECHHE y DIIEMEHTOB IMEPHOJNYECKONH CHUCTEMBI IO

rpynmnam u rnepuojam.

30.

SHGKTPOOTPI/IHaTeJ'IBHOCTI) 9JICMCHTA, e€ 3HaueHue I MNpEaACKasaHus THIIa

XUMHUYECKOH CBA3H.

31.
32.
33.

[Ipupona XuMHUYECKOM CBSI3U.
Bunpl xXuMHuuecKkoil cBsA3U.
KoBanentnast cBsi3b, MexaHm3M e€ 0Opa3oBaHHs, OCHOBHBIE CBOWCTBA, CBS3b

KOJIMYECTBA 00pa3yeMbIX KOBAJICHTHBIX CBSI3€H CO CTPOCHHEM 3JIEKTPOHHOU 000IOUKH.

34.
35.
36.
37.
38.
39.
BEIIECTB.
40.
41.
42.
KPHUCTAJIJIOB.
43.
44.

HemnonsipHas u nmosisipHas KOBaJICHTHAS CBSI3b, O - U T -KOBAJICHTHBIC CBSI3U.
['ubpunuzanms ceszeil.

JMmonsHBIM MOMEHT.

Koopaunarmonnas cBsi3b, €€ OOIIHOCTh U Pa3IUYHs C KOBAJICHTHOM.

Honnas cBsi3b, MPUYMHBI BOSHUKHOBEHUS 1 OCHOBHBIC CBOMCTRBA.

Bonoponnast cBsi3b, ycinoBus €€ BOSHHKHOBEHHUS, €€ CHJIa U BIUSHUE Ha CBONCTBA

AMopGhHOE ¥ KPUCTAIUTUYECKOE COCTOSTHUS TBEP/IBIX TEIL.
Buabpl XuMUYECKo CBA3M B KpUCTaJUIaX.
OcoOCHHOCTH CTpOEHHUS ¥ CBOWMCTB AaTOMHBIX, HOHHBIX M MOJICKYJISPHBIX

CrniocoObI BhIpa)KeHUsI KOHIIEHTPAI[UH PACTBOPOB.
MonsipHass ¥ HOpMajibHasi KOHIEHTpPAllMU, HMX B3aUMOCBSA3b HJIS PacTBOPOB

OCHOBaHMH, KUCJIOT U COJICH.

45. PacyeTr MOJIIPHOCTH U HOPMAJIBHOCTH PACTBOpPA MO MACCOBOM J10JI€ PAaCTBOPEHHOTO
BEIIECTBA.

46. PacueTr u3MEHEHHS KOHIIEHTPAIIMHU MPU pa30aBICHUH PacTBOPA.

47. KomnuratuBHbIE CBOMCTBA PACTBOPOB.

48. 3axonsl Payns u Baat-I'ododa.

49. MW3oronmveckuii KOdOPUIUEHT U er0 GU3UICCKUNA CMBICI.

50. Pacuér crenenu qUCCOIMAIIMN TTO BETMYMHE U30TOHUYECKOTO KodduiinenTa.

51. KonnuecTBEHHbIE XapaKTEPUCTUKH MPOLIECCA AIEKTPOTUTHUECKON TUCCOIUALINH.

52. 3amaum Ha 3aKOH pa30aBICHUS.

53.  CmocoObl CMENICHHS PaBHOBECHS ITPOIIECCOB AJIEKTPOIUTHUECKON TUCCOIHAITIH.

54.  VYcnoBus HEOOPATUMOCTH HOHHBIX PEAKIIHMA.

55. HMoHHOe Npou3BeICHUE BOIBI.

56. BonmopoaHslil moka3aTeb.

57. Pacuer m3MeHenus pH 1o m3MeHeHHI0 KoHIeHTparmii noros H'™ n OH .

58. Pacuer BemuuuHbl pH pacTBOPOB KHUCIOT W OCHOBAaHUWA C HW3BECTHOU
KOHIIEHTpalUe.

59. T'maponu3s colieil, MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-MOHHBIE YPABHEHUS TUIPOJIN3A.

60. [IBmKyias cuia THAPOIN3a.

61. OcCHOBHBIE CTy4au THAPOIN3A COJICH.

62. CreneHb U KOHCTaHTa THAPOIIU3A.

63. H3meHenusa BenuuuHbl pH pacTBOpOB coJieil B pe3ybTaTe ruipoin3a.

64. BrmageHue B 0CaJ0K THAPOKCHUIIOB W OCHOBHBIX COJICH TIPH OOMEHHBIX PEaKITUIX

MECXKAY COJIIMHU C TUAPOIUIYIOIIUMHUCA HOHAMMU.

65.
66.
67.
68.
69.

Komnounansie pacTBOpsI (30/11), UX OTIUYHS OT UICTUHHBIX.

VYciioBUS yCTOMYMBOCTH KOJTOUIHBIX paCTBOPOB.

JInopunbHbIE U TMOPOOHBIE 30ITH.

CTpoeHne MULIEIIIBI.

Hanucanue dopmyn munenn 307eil, TOJy4YeHHBIX KOHJICHCAIIMOHHBIM METOJIOM B



U3BECTHBIX YCIIOBUSX.

70. CrocoObl KoaryJsiiuu 30J1eH.

71.  XKectkocts Boapl. E€ BausiHue Ha 3 (HEKTUBHOCTH MOIOIITUX CPEICTB.

72. OOpa3oBaHUE HAKUITH.

73. EnuHUIB U3MEPEHUS HKECTKOCTH.

74. KapOonatHasi u HeKapOOHATHAs )KECTKOCTbD.

75. Bo3HHMKHOBEHHE KapOOHATHOM KECTKOCTH.

76. Omnpenenenue odmel 1 KApOOHATHON KECTKOCTH METOaMH TUTPOBAHUS.

77. PacdeT BeIMYMHBI )KECTKOCTH MO U3BECTHOMY COJICPKAHUIO COJIEH MJIM KaTHOHOB U
AQHUOHOB B BOJIE.

78.  OcHOBHBIE CIOCOOBI YCTPAHEHUS )KECTKOCTH.

79. TepMHuUeCKUIl METOI YMSITUCHHUS.

80. U3BecTKOBBIN U U3BECTKOBO-COJOBBIA METO/IbI YMSATYEHUS.

81. Pacder koimMyecTBa OCaJKa WM yMATYUTENS 1O U3BECTHBIM BEJIMUYMHAM MCXOIHOU
U OCTATOYHOM KECTKOCTU U OOPATHO.

82. HMoHooOMeHHBIE CITIOCOOBI YMSTUYCHHS B 0OECCOMBAHUS BOJIBI.

83. Peakuuu OKHCIEHHS - BOCCTAHOBJICHHS, UX YPaBHUBAHHE METOAAMHU 3JIEKTPOHHOTO
OaslaHca WK 3JIEKTPOHHO-MOHHBIM.

84. OcHOBHBIE CITOCOOBI TTOJYYCHHS METAJIOB.

85. Meramnorepmus.

86. T'maporepmusi.

87. CBs3b (HU3NYECKUX CBOMCTB METAUIOB C AJICKTPOHHBIM CTPOCHHEM MX KPUCTAJIIOB.

88. 3aKOHOMEpPHOCTH psiia HAPSAKEHUN METAJIOB.

89. Pacder 3KBHBaJEHTHOCTH METAJIA MO PEAKIUH C KUCITOPOJIOM WITA KUCIOTOM.

90. BizaumonelcTBUE METAJLIIOB C BOJOH U KUCIOTAMH.

91. Peakuuu MeTaJIOB ¢ KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTOM.

92. Ilpuunnb paznuaus OKHUCIIUTEIIbHBIX CBOICTB pasz0aBiieHHOMH u
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI.

93. Peakuuu MeTaqJIOB ¢ a30THOM KHUCJIOTOM B 3aBUCUMOCTH OT €€ KOHIIEHTpalud U
AKTUBHOCTH METaJlia.

94. Pacyer oObema BBIJEIAIONIETOCS Taza I0 MaccaM pearupyrolmx MeTaia |
KHUCJIOTHI.

95. BzaumopeicTBHE METAIJIOB C PACTBOPAMH IIEJIOYEH.

96. Pacyer coctaBa cMeCM METAJUIOB IO KOJHUYECTBY BBIACIMBLICIOCS Ta3za MpH
peaKkLuu CO HIeJIOUbI0 MU KUCIOTOM.

97. T'anbBaHUYECKHI1 DJIIEMEHT.

98. [Ilpoueccel Ha 3JIEKTpOAAX.

99. Posib mopUCTON MEPETOPOIKH.

100. TlonsiTue 00 AMEKTPOTHOM MOTECHITHAIIE.

101. BomopoaHslil 3JIEKTPOI.

102. CraHmapTHBIE 3IEKTPOJHBIE TOTEHIIUAIBI METAJIJIOB U PSAJT HAPSHKCHUH.

103. Kopposust MmeTaiuioB U (haKTOPHI, BIUSIONINE Ha €€ MPOIIeCC.

104. Xumuueckas U 3IEKTPOXUMHYECKAs] KOPPO3US.

105. AHOAHBIN M KaTOJHBIN MTPOIECCHI.

106. BzaumopeicTBue MeTalla C KUCIOTOM B MPHUCYTCTBUE COJIM MEHEE aKTUBHOTO
MeTaJljia UM IpU KOHTAaKTe ¢ 0oJjiee aKTUBHBIM METAJJIOM.

107. Koppo3swusi mo AeiicTBHEM HEPAaBHOMEPHOU a’paliiu U 0Ty AArOITHUX TOKOB.

108. Knaccudukarus crmoco00B 3alIUTH METAINIOB OT KOPPO3HH.

109. AHonHbBIE W KAaTOAHBIE METAJUIMYECKUE MOKPBITHS, TPUMEPHI TAKUX MOKPBITHUI HA
xKenese.

110. Peakiuu Ha 3eKTpoAax Mpu KOPPO3UU METaJIa C MTOKPHITUEM WJIU C IPUMECSIMU B
Pa3IUYHBIX Cpeliax.



111. TIporekTopHas 3alUTa U JIEKTPO3AIIMTA.

112. JlerupoBaHue cTaiu.

113. OO6murast xapakTepruCTHKa BO3AYIIHBIX BSHKYIIIUX BEIICCTB.

114. OcHOBHBIE IPECTABUTEIN BO3AYIIHBIX BSXKYILUX BEIIECTB.

115. OcobeHHOCTH TPUMEHEHHUS BO3AYITHBIX BSDKYIIUX BEIIIECTB.

116. PacyeTsl O peakuusiM MOJTYUYECHHS U TBEPJICHUS BSHKYILHX.

117. BosznmymHas U3BECTh: ChIPbE, PEaKus MPH 00KHUTE.

118. Ilpouecc rameHusi U3BECTH.

119. CoctaB 1 cBOICTBa HEralIEeHON U TUAPATHON U3BECTH, PEAKIIUS TBEPICHUSI.

120. Posb mecka B U3BECTKOBBIX pacTBOpPaAX.

121. T'urcoBble BSOKYIIHME, BIMSHUE YCIOBUN 00KHTa HA MX COCTaB U CBOMCTBA.

122. TBepaeHue MoIyBOJAHOrO THIICA.

123. Marse3uanbHbli [IEMEHT, €0 MOJIy4YE€HHUE, TBEPACHUE U IPUMEHEHHE.

124. ®dubponur.

125. PacTBOpHMMOE CTEKJIO, €T0 MOITYyYCHHUE.

126. Xuakoe cTek0, CIOCOOBI TOTYYCHHS, MOJIYJIb PEAKITUH TBEPICHHSI.

127. TlopTinaHAIIEMEHT: CHIPhE IS €ro MOJYYCHHS U XUMHUYECKHE PEaKIMK TIpH 00KUTe
CBIPHEBOM CMECH.

128. MuHepanoruueckuii CocTaB KIMHKEPA.

129. Pousb moGaBKkH rurica, peakiys 00pa3oBaHus STTPUHTHUTA.

130. Peakiuu nipu TBEpJICHUH NOPTIAHALIEMEHTA.

131. Pacyer MHHEpaIOrMYECKOT0 COCTaBa KJIMHKEpa MOPTIAH/LIEMEHTA 110 U3BECTHOMY
XUMHYECKOMY COCTaBY WJIM 110 KOJIMYECTBY MPOIAYKTOB TBEPACHUS.

132. Knaccudukainus mporeccoB KOppo3uu OeTOHa, NPHUTOTOBJICHHOTO Ha OCHOBE
MOPTJIAHIEMEHTA.

133. MexaHusMm pa3pyuieHus Mpy pa3IMuHbIX TUIIAX KOPPO3UH.

134. IlymmonaHoBble H00aBKHM, WX BIWSHHWE HA TBEPACHUE M CBOMCTBA BSDKYIIMX Ha
OCHOBE MOPTJIAH/IIIEMEHTA.

135. T'uncouemMeHTOnyII0IaHOBbIE BSOKYIIHME, MX COCTAB, OJIYYEHHUE U TBEPACHHUE.

136. I'MMHO3eMUCTBIA LIEMEHT, €ro MOJy4eHHEe, TBEPACHUE, BAKHEUIIHNE CBOWCTBA M
yCIJIOBUSI IPUMEHEHUS.

137. OTnuuMs rIMHO3EMHUCTOrO LIEMEHTa OT MOPTIAHALEMEHTA MO COCTABY, YCIOBUAM
00>KHra, CBOMCTBAM, CTOMKOCTH KaMHS.

138. OOmme cBoiicTBa CIUPTOB U (HEHOJIOB.

139. Peakiuu geruapartanyu ClUpTOB.

140. Tlomydenue ¢eHnona.

141. ®opmanbpaeru, ero nojay4eHue 1 OCHOBHBIE CBOICTBA.

142. Tlomumepbl, XUMHUYECKOE 3BEHO, CTENEHb MOJIMMEPU3ALUH.

143. llenHas u cTyneH4aTas MOJIMMEpU3aLIHs.

144. MexaHu3M  paguKaJIbHOM  MOJIMMEpPU3AUMU  MOHOMEPOB  BHUHUJIOBOTO U
JTUBUHUIOBOTO PSJIOB.

145. TlomudTHneH, 0COOEHHOCTH €T0 TEPMOMEXaHUIECKUX CBOMCTB.

146. Xumuueckas UHEPTHOCTh MOJMATUIICHA, €€ TPUUMHBI U DKOJOTHYECKON 3HAUEHHE.

147. TlonunponuiieH, MoJy4eHue, CBOMCTBA U MPUMEHEHHUE.

148. TlonuxI0pBUHWIL: MOJYyYEHUE, CBOMCTBA U IPUMEHEHUE €T0 B CTPOUTEIHCTBE.

149. Tlomyvenue monurterpadTOpITUIICHA, O0IMIAs XapaKTEPUCTUKA €r0 XUMHYECKUX M
TEPMOXHUMHUYECKUX CBOMCTB.

150. TlomuctHpon, mojiydyeHue, CBOMCTBA U MPUMEHEHHE.

151. /lueHoBBIE YraeBOAOPOIbI, UX MOJIUMEPU3AIIUS.

152. ByraaueH, ero nojiy4yeHrue U3 3TaHoA.

153. Tlomy4eHue pe3uHsbI.

154. OTnnuus NOJMKOHJECHCAIIUU OT MOJIMMEPHU3ALUH.



155. JluHeilHas W TNPOCTPAHCTBEHHAS TMOJUKOHACHCALUS, IPUMEPHl MOJYyYaEMbIX
MOJIUMEPOB.

156. denondopmanbaeTUIHBIE CMOJIBI.

157. Tlomy4yeHue HOBOJIAYHOM U PE30JBHBIX CMOJI.

158. Pe3urtsL.

159. Ilonmyyenue naBcaHa.

160. Pacyet cpeaHeil MOJISIPHON MACChI 10 CTETIEHU MOJIMMEPHU3AIUH.

161. TepMmoIuiacTUYHBIE U TEPMOPEAKTUBHBIE OJIUMEPHI, MPUMEPHI UX MOTYUCHHUS.

162. Tpu pusnyecknx COCTOSHHS JIMHEHHBIX TIOJTUMEPOB.

163. BBICOKO3JIaCTUYECKOE COCTOSIHUE.

164. OcoOEHHOCTH TOJUMEPOB MPOCTPAHCTBEHHOTO CTPOEHHUS TIO0 OTHOIICHUIO K
HarpeBaHuIo.

165. [ecTtpykiusi mOIMMEpPOB, €€ TUIIBI.

3.4. Memoouueckue mamepuanvl, onpeoensiowue npoyeoypsbl OYeHUBAHUS SHAHULU, YMEHU,
HAaBblKo8 U (Ulu) onvlma O0esamerbHOCMY, XApaKmepusyiowux >3mansl @GopMuposaHus
KoMNnemeHyut

[Ipouenypa mpoMeKyTOYHON aTTECTAlMM MPOXOIHUT B COOTBETCTBUMU C [lonoxkeHuem o
TEKYIIeM KOHTPOJIC U TPOMEKYTOUYHOM aTTecTanuu odydaronuxcs 8 HUY MI'CY.

ATTECTallMOHHBIE HWCIBITAHUS MPOBOAATCS MpEnoJaBaTesieM, BEAYLIUM JIEKIIMOHHbIE
3aHATUSA MO JAHHOW JUCHUIUIMHE, WU TPENnojaBaTesiMH, BEAYIIMMU MpPaKTHUYECKHE U
nabopaTopHbIe 3aHATHS (KpOME YCTHOTO dK3aMeHa). [IpucyTcTBHE MOCTOPOHHUX JIHI] B XOJ€
MPOBEJCHUS AaTTECTAIlMOHHBIX MCIBITAaHUM O0€3 paspelleHus pPeKTopa WIM HpOpeKTopa He
JoTycKaeTcs (3a UCKII0YEHHEM paOOTHUKOB YHUBEPCHUTETA, BBHIMOIHSIOMIMX KOHTPOJIHUPYIOIINE
(GYHKIIMM B COOTBETCTBUU CO CBOMMH JOJKHOCTHBIMU 00s3aHHOCTSIMHU). B cimyuyae otcyTcTBUS
BEIYIEro IMpernojaBareisi AaTTeCTallMOHHbIE HCIBITAHUS MPOBOASTCA IPENOoJaBaTElIEeM,
Ha3HAYeHHBIM MUCHbMEHHBIM PACIIOpsKEHUEM 10 Kadenpe.

WuBanuapl ¥ Iua ¢ OTPaHUYEHHBIMUA BO3MOYKHOCTSIMHU 3[IOPOBBS, UMEIOIINE HAPYIIECHUS
OMOPHO-/IBUTATEIbHOIO  ammapara, JOMYyCKAloTCs Ha AaTTeCTallMOHHbIE UCHBITAaHUS B
COTIPOBOXKACHUH aCCUCTEHTOB-COMPOBOXKAAIOIINX.

Bo BpeMs aTTecTallMOHHBIX WCIBITAHUN O00YYalOUIHecs] MOTYT MOJIb30BAThCs MPOrPaMMOI
y4eOHOM UCHUIUIMHBI, a TaKKe C pa3pellieHus IMpernojaBaTelsis CIPaBOUYHON M HOPMAaTHBHOU
JUTEPATypPOH, KaJIbKYJISITOPAMH.

Bpemsi moaroroBkum oTBeTa HpU cAaue 3adyera/sk3aMeHa B YCTHOW (opme JOIKHO
COCTaBJIATh He MeHee 40 MUHYT (110 JKEeJIaHUI0 00YYaIOIIEerocsi OTBET MOYKET OBITh IOCPOYHBIM).
Bpewmst oTtBeTa — He Gonee 15 MunHyT.

[Ipy moAroToBKE K YCTHOMY 3K3aMEHY HSK3aMEHYEMBbIi, Kak MpaBHJIO, BEIET 3aluCu B
JIMCTE YCTHOTO OTBETA, KOTOPBIN 3aTeM (110 OKOHYaHUH 3K3aMEeHa) CAaeTCsl SK3aMeHaTopy.

[Ipn mnpoBeneHMM YCTHOTO »SK3aMeHa JK3aMEHALIMOHHBIA Ouier BbeIOMpaeT cam
AK3aMEHYEMBbIN B CIIy4YalHOM IMOPSJIKE.

DK3aMeHaTOpy MpPeNoCTaBIIEeTCS MPaBO 3aJaBaTh IK3aMEHYIOLIEMYCs JOIMOJIHUTEIbHbBIE
BONPOCHl B paMKax IMpOrpaMMmbl AMCLUMIUIMHBI TEKYIIEr0 CEMEecTpa, a TaKXke, MOMHMO
TEOPETUYECKHX BOMPOCOB, JaBaTh 33a4l, KOTOPHIE H3yYaIHCh HAa MPAKTHUECKUX 3aHATHUSX.

OreHka pe3yJbTaTOB YCTHOTO aTTECTAlMOHHOTO HCIBITaHUS OOBSABISETCS 00y4YarOUUMCS
B JIeHb ero npoBeieHus. [Ipu mpoBeIeHHHM NMHCHMEHHBIX aTTECTAIIMOHHBIX HCHBITAHUN WIN
KOMIIBIOTEPHOTO TECTUPOBAHHSA — B JIGHb MX IPOBENEHUS WM HE MO3JHEE CIEAYIOIIEro
paboyero IHs mocie UX MPOBEICHUS.

Pe3ynbTaThl BBIMOMHEHHUS ATTECTAIIMOHHBIX HCHBITAHWN, MPOBOAUMBIX B MHCbMEHHOMN
dopme, popme UTOroBOK KOHTPOJIBHOM PabOTHI MU KOMIIBIOTEPHOTO TECTHPOBAHUS, JOJKHBI
OBITH OOBSABJICHBI O0YUYAIOIIUMCS ¥ BBICTABJICHBI B 3a4ETHBIE KHUKKU HE MO3JIHEE CIIEAYIOIIEro
paboyero IHs mocie UX MPOBEICHUS.



[TopsiIOK MOATOTOBKH M MPOBEICHUS MPOMEXXYTOYHOM aTTecTaluu B popMe sK3aMeHa/3auera
JlericTBue Cpoku Mertonuka OTBETCTBEHHBIN
Brigaua Bonpocos k 1 senens Ha nexuumsx, Benymuii npenogaBarens
MIPOMEKYTOUHOU ceMecTtpa 110 UHTEPHET U JIp.
aTTeCcTalu
Koncynpramum [locnenuss Ha rpynmosoit Benymuii npenogaBarenb
HeneIs KOHCYJIbTAIIH!
ceMmecTpa, B
CECCHIO
[IpomexyTouHas B ceccuto YcTHO, 1o OueTam, Benymuii npenogaBareis,
aTTecTalys C BBIJauei 3a1a4 K KOMMCCHSA
Oouneram
DopMHUpPOBAHHE OIIEHKHU Ha atrectanun B cooTBeTcTBHM C Benymuii npenogaBareis,
KPUTEPUIMU KOMMCCHSA

4. ®oHJA OUEHOYHBIX CPEACTB JIsi MEPONPHUATHH  TeKylero KOHTPOJIA
00y4arouuXCcH Mo JUCHUILVIHHE (MOTYJII0)

4.1. Cocmas gponoa oyeHouHbIX CpedCcms OJisi MEPONPUIMULL MeKYUe20 KOHMPOJIS

@OoH/T OLEHOYHBIX CPEICTB JUISS TPOBEACHUS TEKYIIETO0 KOHTPOJS YCIIEBaEMOCTH
BKJIIOYAET B ceOsl:

*  Marepuaibl s MPOBEICHHS TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH

" [epeYeHb KOMIIETCHIIMH M HMX 3JIEMEHTOB, MPOBEPSIEMBIX Ha KAXKIOM MEPONPHUSTHH
TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH;

* CHCTEMy ¥ KpPUTCPUH OIICHMBAHUS TI0 KaXIOMY BHAY TEKYIIEro KOHTPOJIS
yCIIeBaeMOCTH

* ONHCaHUE MPOIEAYPHI OIICHUBAHUSI.

4.2. Cucmema u Kpumepuu OYEHUBAHUA NO KaAHXCOOMY 6UOY MeKywe20 KOHMPOs
ycnegaemocmu

,Z[J'ISI OIICHUMBAHHA BBIIIOJIHCHHUA KOJUIOKBUYMOB H KOHTPOJIBHBIX pa60T BO3MOXHO
HCIIOJIB30BAaTh CICAYIOIINUC KPUTCPUN OLICHUBAHUA:

Ornenka XapakTepuUCTUKH JEHCTBUN 00yYarOIIerocs

OTnu4yHO OOyyJaromuicss CaMOCTOSATENBHO M TPAaBHJIBHO peIni y4eOHO-
npo¢eCCHOHANBHYIO 3a/lady, YBEpPEHHO, JIOTHYHO, TTOCIE0BATEIhHO
W apryMEHTHpPOBaHO W3jJarajl CBO€ pelIeHHe, HCIOJIb3Ys
po¢ecCHOHANBHBIE MTOHSTHS.

Xopo1o OOy4JaroIuicss caMOCTOSTEIbHO U B OCHOBHOM TPaBWIIBHO PEIINII
y4eOHO-TIPOECCHOHAIBHY IO 3azay, YBEPEHHO, JIOTHYHO,
MOCJIeIoBaTeIbHO M apryMEHTHPOBAaHO U3Jarail CBOE pelIeHHe,
MCTOJIb3Ysl MPOdecCHOHATbHBIE TIOHSITHSL.

Y I0BIETBOPUTEIHHO OOyyaromuiics B OCHOBHOM pemni y4eOHO-TTpo(hecCHOHATBHYIO
3azauy, JIOTTYCTHI HECYIIeCTBEHHBIE OIINOKH, ciabo
apryMEHTHUPOBAJ  CBO€  peIlleHHe, KCIOJNb3ys B  OCHOBHOM
podecCHOHANBHbIE TOHITHS.

HeynosnersoputensHo | OOydvaromuiicss He pemmit yaeOHO-popecCHOHABHYIO 3a/1a4y.

4.3. Ilpoyedypa oyenusanus npu npogedeHuUu meKyuie2o0 KOHmMpo.is yCcnesaemocmu



JletictBue Cpoku Mertonuka OTBETCTBEHHBIH
Brigaua tem k 2 Henens Ny
Ha nabopatopHoMm 3aHATHH Benymuii npemnosaBatens
KOJITTOKBUYMY No 1 ceMecTpa
Koncynpranuu no 2-6 Henens Ha npaktnueckux 3anatusix, | Bemyuuii npenojaBartenb,
KoJITOKBUyMy No 1 ceMecTpa yepe3 UHTEPHET U JIp. o0yyJaronuiics
BrimonHenue n cnayua 7-8 Henens o
B yueOHOM KITacce OO0yJaroImuics
KoJutokBuyma Ne 1 ceMecTpa
IIpoBepka & Henens Bue 3angatuit Benymuii npenonasarens,
KoJutokBuyma Ne 1 ceMecTpa aCCHUCTEHT MperojiaBaTes
& Henens (B COOTBETCTBUU CO IIKAION o
DopmMupoBaHUE OIEHKU Benymuii npemnonaBatens
ceMecTpa U KPUTEPHUSIMH OICHUBAHHSI)
O0bsaBIIEHNE
9 Henens
pe3yJIbTaTOB OLIEHKU Ha naGopaTtopHoMm 3aHsATHH, N
ceMecTpa, Ha Benymuii npemnonaBatens
BBITTIOJTHEHHOT'O B UHTEPHET U JIp.

KoJutokBruyma Ne 1

3aIKUTe U JP.

Brimaua Tem k 9 Henens Ha nabopatopHoMm 3aHATHH Benymuii npemnogaBatens
KOJITOKBUYMY No 2 ceMecTpa
Koncynpranuu no 9-14 Henens Ha npaktuueckux 3anatusix, | Bemyuuii npenogaBartens,
KOJITOKBUYMY Ne 2 ceMecTpa 4yepe3 UHTEPHET U JIP. o0yyJaronuiics
Brinongenue u caaya 15-16 Henens B yueOHOM KI1acce OO0yJaroIuics
KoJisTokBryMa No 2 ceMecTpa
IIpoBepka 16 Henensa Bue 3angatuit Benymuii npenonasarens,
KoJiTokBryMa No 2 ceMecTpa aCCHUCTEHT MperojiaBaTes
dopmMupoBaHUE OIEHKU 16 Henens (B cooTBeTCTBUM co miKajo | Beaymwmii npemnogaBaTens
ceMecTpa U KPUTCPHUSIMH OICHUBAHMSI )
OO0BbsBIIEHNE 16 Henens Ha nabopaTopHoM 3aHATHH, Benymuii npemnosaBatens
pe3yJIbTaTOB OLIEHKU ceMecTpa, Ha B UHTEPHET U JIp.
BBITTOJIHEHHOTO 3aIUTe U Ap.

KoJiToKkBHyMa No 2




IlepeyeHb MPUIIOKEHUIA:
MeTtonuyeckue MaTepuaibl A MPOBEACHUS MPOMEKYTOUHOM aTTeCTallud M TEKYIIEeTo
KOHTPOJISI yCIEBAEMOCTHU

HOMED
HanMeHoBaHUE JOKYMEHTOB MPHIIOKCHHUS

TIPIIOKCHHS

1 Pabounii xypHai I BBITIOJHEHUS JTa00PaTOPHBIX paboT

2 BapuanTsl 3a1a4 11g kosutokBuyma Nel

3 BapuanTsl 33724 1714 KOJUTOKBHyMa Ne2

4 bueTsl U1 IpoBeIcHUS 3a4eTa

5 bueTsl U1 IpoBEICHUS DK3aMeHa




Pexomennanuu

[TpumepHBIii G1aHK JIJ1s1 OLIEHKU OTBETa 00yYarolIerocs 3Kk3aMeHaTOpoOM

Kpurepun onenku

OTJIMYHO

Xopomio

Y n1oBRIETBOPUT

CJIBHO

Heynosnetsop

HUTCIBHO

YpoBeHb yCBOGHHS MaTepuaa, IpeayCMOTPEHHOTO TIPOTPaMMOi

YMeHue BBINOJIHATH 3aJlaHusd, NIpeAYCMOTPECHHLBIC HpOFpaMMOI;'I

YpoBeHb 3HAKOMCTBA C JIOTIOJTHUTEIHHOHN JINTEPATypPOid

YPOBGHB PACKPLITUA TPUIHUHHO-CIICACTBCHHBIX CBsI3EH

YPOBGHB PACKPLITUA MEKIUCHUTIIIMHAPHBIX CBA3CH

Crunp moBeneHus (KyJbTypa pedd, MaHepa OOIIeHHs, YOEKICHHOCTb,
TOTOBHOCTbH K JINCKYCCHH)

KadectBo oTBeTa (MOJHOTA, MPAaBHIBHOCTH, apryMEHTHPOBAHHOCTH, €O
00111251 KOMITO3HIIHSI, TOTHYHOCTB )

OO0m1as oLieHKa




