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1. Ilenb 0CBOCHUS UCIIUILINHBI

[lenpr0 OCBOCHMS IUCLMIUIMHBI «XUMUSA» SIBISAETCA CO3LAHUE Y CTYACHTOB HAy4HOIO
(yHIaMeHTa U XUMHUYECKOT0 MBIIUICHHUS, IOMOTAIONIUX pellaTh Ha COBPEMEHHOM YpOBHE BO-
IIPOCHI CTPOUTEIILHON UHAYCTPHUHU.

2. TlepeyeHp MIAHUPYEMBIX PE3yIbTATOB O0YUEHUS IO JUCITUILINHE, COOTHECCHHBIX C TUIAHUPY-
€MBIMU pe3yJbTaTaMH OCBOCHHSI 00pa30BaTeIbHON MPOrpPaMMBI

Kon
Kon xomre-
Kowmnerenus OCHOBHBIE ITOKa3aTeN OCBOSHUS (ITOKa3aTeNn | IOKa3arelis
o ®I'OC TCHLUH TIO JIOCTIDKEHUS PE3YJIbTaTa) OCBOCHMUS
oOroc
MCIOJIb3yEeT OCHOBHBIE JOK-10 | 3naer:
3aKOHBI €CTECTBEHHO- Ponp xuMun B COBpEMEHHOHN CTPOUTEILHOM WH- 31
HAyYHBIX JUCIUIUIMH B JyCTPUH, TEXHOJIOTUU TPOU3BOACTBA CTPOUTEIb-
poQeCCHOHATHLHOM HBIX U3€JIUI U KOHCTPYKIUH.
JEATEBHOCTH, IPHME- VYMmeer: V1
HSIET METOJIbI MaTeMa- [IpoBoauTh mpoOCTEHIINE CTEXUOMETPUUIECKUE
TUYECKOTO aHAIN3a U pacueTsl Mo XUMHUYECKHM (QopMyJiaM W ypaBHe-
MOJIEJIMPOBAHNS, TE€O- HUSIM.
PETUYECKOTO U IKCIIe- HNmeeTt HABBIKH: HI
PUMEHTAIBHOTO UCCIIe- CoCTaBNsATh  DIIEKTPOHHBIE W DJIEKTPOHHO-
HOBaHUA rpaguueckie GopMyIbl aTOMOB JIEMEHTOB.
CITOCOOHOCTHIO UCTIONb- OK-1 3uaer: 32
30BaTh OCHOBBI (hHIIO- OCHOBHBIE XUMHYECKHE MOHITHSA W 3aKOHBI, XH-
CO(CKUX 3HAHUM IS MHIO DJEMEHTOB, OCHOBHBIE 3aKOHOMEPHOCTH
(hopMupOBaHUS MHPO- MPOTEKAHMs] XUMHUECKHAX PEaKITHil.
BO33PEHUECKON MO3U- Ymeet: y2
207t PaccuuThiBaTh M3MEHEHUSI CKOPOCTH PEAKITIHI
TIPY N3MEHEHWH KOHIIEHTPAIMi 1 AaBIICHUS;
OTIPEJICNIATH CIBUT PABHOBECHUS B CHCTEMAaX IIPH
W3MEHEHUH TeMIepaTyphl, JaBICHUS U KOHIICH-
Tpauui.
HNmeeT HaBBIKK: H2
BrImonmHATE OCHOBHBIE XMMUYeCKHe J1aboparop-
HbIE OTIEpaIVH.
TOTOBHOCTBIO TIOJIB30- OK-9 3Haer: 33
BaThCSl OCHOBHBIMH Me- OO0m1ue cBOICTBa BOJAHBIX PACTBOPOB
TOJaMHU 3aIIUTHI TIPO- Ymeet: V3
W3BOJICTBEHHOTO TIEp- [IpoBoaUTE pacueT MOJSAPHOCTH U HOPMAITBLHO-
COHaJla U HACEJICHUS OT CTH pacTBOpa MO MacCOBOM JI0JIe paCTBOPEHHOTO
BO3MO’KHBIX TIOCTIE]I- BEILIECTBA, U3MEHEHUS KOHILICHTPAIH MPU pa3-
CTBUH aBapuH, Kara- OaBJICHUH pacTBOpa
cTpod, CTUXUIHBIX HNMeeT HABBIKH:
Oencreuit PaboTtate ¢ yueOHOH, HAYYHOI U CIPABOYHOM H3
JINTEpATypou 1Mo XUMHUHU
CIOCOOHOCTBIO UCTIONB- OIIK-4 3Haer: 34
30BaTh 3aKOHBI U METO- OCHOBBI TEOPHUH DIEKTPOIUTUIECKON AUCCOLIHA-
JTbI MAaTEMATHKH, €CTe- UM
CTBEHHBIX, 'yMaHUTap- Vmeer: V4

HBIX Y 3KOHOMHYECKUX
HayK NP pelICHUN

CocTaBnsTh ypaBHEHUS AUCCOLMALINH IIEKTPO-
JINTOB, PACCUUTHIBATh UX KOHCTAHTY U CTEIIEHb




Kon
Kon xomre-
Komnerenmus OCHOBHbI€ NTOKa3aTeNd OCBOEHUS (ITOKa3aTeNd | IMOKa3arels
o ®I'oC TCHIMA 1O JOCTIDKEHHS PE3yJIbTaTa) OCBOCHHS
oroc
npodeccHoHaIBHBIX IUCCOLMALIMY B BOAHBIX PacTBOpaXx.
3a1a4
HNmeer HABBIKH: H4
PaccuutsiBaTh BOJOPOAHBIM MOKA3aTENb MO M3-
MeHEeHHI0 KoHIeHTpanuii nonos H™ u OH’, Be-
mmunHy pH pacTBOpoB KUCIOT W OCHOBaHUU C
M3BECTHOW KOHIIEHTpaluuen
BIIaJICHUEM KYyJIbTYpOH OIIK-5 3Haer: 35
npodecCHOHATEHON OCHOBBI THAPON3a COJIEH.
0e301acHOCTH, CIIO-
COOHOCTBIO UIIeHTU(DU- Ymeer: . vs
[UPOBATH OMACHOCTH I COCTaBnﬂTIZ YPaBHEHNs THAPONN3A COTEH B MO-
OIICHHBATE PHCKH B JIEKYJISIPHON M MOJIEKYJIIPHO-HOHHOM (hopMax.
cdepe croeit mpodec- HNmeeT HABBIKHK: H5
CHOHAIBHOM IesTelb- I'paMOTHO COCTaBJIATH OTYET O BBHINOJHEHUH Jia-
HOCTH 0opaTopHO#l pabOTHI B JKypHaje J1abopaTOPHBIX
pabor.
TOTOBHOCTBIO IIPUMeE- OIIK-6 3naer: 36
HSATH PO ECCHOHAIT- Obmme (QU3MKO-XMMHUUYECKHE CBOWCTBA MeTall-
HbI€ 3HAHUS JUISI MUHH- JIOB, METO/1bl NOJTY4YEHHS METAJIOB U3 PYL,
MU3alM1 HETaTUBHBIX Ymeer: V6
9KOJIOTHYECKUX T10- CocraBnsTh peakuuu OKHCJICHUS-
creacTBui, obecreue- BOCCTaHOBJICHHsI, YPaBHHBaTb HUX METOAAMH
HUsI 0€30TMIACHOCTH U QIIEKTPOHHOrO0  OanaHca WIIM  DJIEKTPOHHO-
yIIy4IlIeHHs yCIOBUii HOHHBIM;
Tpyna B cepe cBoeii HMeeT HABBIKH: H6
npodeccuoHanbHOM CocCTaBiATh peakiiy B3aMMOICHCTBUS METAILIIOB
JEATENbHOCTH C BOJI0H, BOAHBIMH PAacTBOpPaMH COJIEH, KUCIOTA-
MH, LIeT0YaMHU.
CIOCOOHOCTBIO B CO- [IK-1 3Haer:
CTaBe KOJUIEKTUBA HC- OCHOBBI AJIEKTPOXUMHH, XUMUUECKHE MTPOLIECCHI, 37
MOJIHUTENEH y4acTBO- NpoTeKalonue Mpu pabdoTe TaJbBaHUYECKUX
BaTh B BHINOJHEHUT 3JIEMEHTOB U 3JIEKTPOJIH3E.
TEOPETUIECKUX U IKC- YMeer: V7
HEPUMCHTAIIBHBIX CoCTaBISITh PEaKIMU Ha DJICKTPOAAX, MPOTEKa-
HayqHBIX HCCICA0BA- FOIIKE B TAIbBAHMYECKHX DJICMCHTAX.
HUi 110 IOHCKY M npo- HNMmeer HaBBIKM: H7
BEPKE HOBBIX HICH CO- CocTaBiIATh pEaKIMU Ha DJIEKTPOIAX IPU KOPPO-
BCPIICHCTBOBAHHSA 3UM MeTajla ¢ MPUMECSIMHU H CIIaBOB B Pa3iivy-
Ha3eMHBIX TPAHCIOPT- HBIX Cpe/iax.
HO-TEXHOJIOTHYECKUX
MAIllUH, UX TEXHOJIOTHU-
YECKOTO 000PYIOBAHIS
U CO3JaHUs KOMILIEK-
COB Ha ux 0Oaze
CIOCOOHOCTBIO B CO- [IK-5 3naer: 38

CTaBe KOJUICKTUBA HC-
MOJIHUTENEN y4acTBO-
BaTh B pa3paboTKe Nmpo-

XMUMHUYECKUE TPOLECCHI, MPOTEKAIOIKE MPU KOP-
PO3UM METAIOB ¥ METO/IbI 3aIIUTHl METAJIOB OT
KOPPO3HUH.




Kopx
Kox xomrre-
Kowmrerenmus OCHOBHBIE MMOKa3aTeJIM OCBOCHUS (MIOKa3aTenu | IOKa3aTelst
no ®I'OC TCHIHH TIO JIOCTHKEHHUS PE3yIbTaTa) OCBOCHHSA
droc
€KTOB TEXHUYIECKHX Ywmeer: V8
YCIIOBHIA, CTAaHJIAPTOB U CoCTaBIIATh PEAKIMK HA JICKTPOAAX MPH KOPPO-
TEXHUYECKUX OIMCAHUN 3UM METaJUIa C TIOKPBITHEM B Pa3IMIHBIX Cpeaax.
HA3EMHBIX TPAHCIIOPT- HNmeer HABBIKH: HS
HO-TE€XHOJIOTHYECKUX HccnenoBannsi CKOPOCTH KOPPO3WHU XKelie3a B
MaIlIuH Pa3TUIHBIX Cpefax.
CIIOCOOHOCTBIO B CO- TIK-6 3Haer: 39
CTaBe KOJIEKTUBA KC- OCHOBBI XMMUU HEOPTAaHUYECKHUX BSIKYIIUX; OC-
TTOJTHUTEJIEH yIacTBO- HOBBI XMMHFH ITOJMEPOB, METOIBI UX TIOTyUEHHUS
BaTh B pa3pabOTKe Mpo- Y IPUMEHCHUE UX B CTPOUTEILCTBE.
rpaMM ¥ METOJIUK HC- YwMmeer: ¥9
MBITAHUN Ha3eMHBIX [IpoBOIUTE pacueTsl MO PEAKIMAM TOTYyUCHUS U
TPAHCTIOPTHO- TBEPACHUS BSHKYIINX
TEXHOJIOTHYECKUX Ma- HNmeer HABLIKH: H9
IIUH U UX TEXHOJIOTU- CocTaBneHusI ypaBHEHHH peakiuil MOTyYeHHS
4eCKOro 000pyA0oBaHus MOJIMMEPOB METOJaMH LEMHOW W CTYNEHYaTOH
TTOJTUMEPHU3AIIHH.
3. VYkazaHue Mecta JUCIUILIUHBI (MOIYJs) B CTPYKTYpe 00pa3oBaTeIbHON MPOTPaMMBI

Jucuumimna «XuMUs» OTHOCUTCSA K 0a30BOM YacTH MaTeMaTHYECKOTO M €CTECTBEHHO-
HAYYHOT'O [IMKJIa OCHOBHOH MpodeccHoHaIbHON 00pa30BaTeNIbHOI MPOrpaMMbl IO CHENHAIBHO-
ctu 23.03.02 «HazemHble TpaHCIIOPTHO-TEXHOJIOTMUYECKUE KOMIUIEKCH» U npoduito «Iloxbem-
HO-TPAHCTIOPTHBIE, CTPOUTENIFHBIC, JOPOKHBIE MAIIMHBI M 000pYIOBaHHE», SIBISIETCS 00s3a-

TEJIbHOU K U3YUYCHHUIO.

Tpe6OBaHI/I$[ K BXOJHBIM 3HAHHAM, YMCHHUAM W KOMIICTCHIHUAM CTYACHTA, HGO6XO)II/IMI)IM
IJId U3YYCHUA OTUCHHUIUINHBI «XUMUSY:

® BJIaACHUC 3HAHUSAMHU 110 XUMHH B 00BbeMe IIKOJBHOM IIporpaMmali;

® BJIaACHUC OCHOBHBIMH IMOHATHAMHU U 3aKOHAMHU XUMHH,

® YMCHHUC COCTABJIATH YPAaBHCHUA XUMHWYCCKUX peaKuHﬁ;

¢ YMCHHUC HUCIIOJIB30BATh TCOPCTUYCCKUC 3HAHUA IJId pCHICHUA 3a1aY MO0 XUMUHU.

,HI/ICI_[I/IHJ'II/IHBI, U1 KOTOPBIX «XI/IMI/IH», ABJIACTCA Hpe,HIHCCTBYIOIHeﬁi

= «(OKOIOTUIY;

- ((MaTCpI/IaHOBeI[eHI/Ie».

4. O0beM ITUCIUIUIMHBI B 3a4€THBIX €AMHUIIAX C YKa3aHUEM KOJIMYECTBA aKaJEeMHUECKUX MU
ACTPOHOMHYECKUX YaCOB, BBIICICHHBIX HA KOHTAKTHYIO pa00Ty 00YJarOIIMXCs C MPEIo1aBaTe-
neM (110 BUAaM yueOHBIX 3aHSATHII) U HA CAMOCTOSITENIFHYIO paboTy 00yJaromuxcs

O6H.Iaf[ TPYAOCMKOCTb TUCHUIITIMHBI COCTABJIACT 4 3a4eTHBIX CAUHUIIBI, 144 aKaj. Jyaca.

(1 3adeTHast eMMHUIIA COOTBETCTBYET 36 aKaJeMUUECKUM YacaMm)




a) Ounas opma 0OyueHUst

CrpykTypa THCHMIUIAHBIL:

Bunapl yaeOHOM paboThI, BKIIIOYAs ca-
MOCTOSITEIIbHYIO paboTy 00yJaronmx-

Csl M TPYAOEMKOCTH (B dacax)

DopmbI TEKyIIE-
KonTakTHas paboTa ¢ o0yua- P yit
< T0 KOHTPOJIIS
o, FOIITUMUCSI «
3) & | ycmeBaeMoCTH
HaumeHnoBanue pasge- | o, o IIpakTuko- 3
o = e (10 HEmeIIM
Ne 1a 3 3 OPUECHTHPOBAHHbBIE Y cemecTpa)
/i JIUCLMUILIAHBI z = 3aHATHS = P
= = ®opMma
o 3] & \ ) o
= = >§ S Lo o 5 | TPOMEKYTOUHOH
T T2 22 = B O | K aTTecTalun
5|82 Ex|oEa|l X o
S |SE §=E|2 § | (mo cemecTpam)
SClEx|8EE S
&= =T g 8 < %
QO g" 2 E 5 @)
< < 2>
= Q, [STNS]
= —
CrtpoeHue BelecTa.
DHepreTuKa XuMude-
1 | ckux peakmuid. Dme- 1 1-4 4 4 22
MEHTBI XUMHYECKOM
TEPMOJIMHAMUKH
XuMudeckass KHHETHKa
U paBHOBecHE. XUMU- Sammra 1a60pa
2 | 4ecKkue peaxIiuu B ro- 1 56 4 4 10 P
TOPHBIX paboT
MOTEHHBIX U T€TePO-
TeHHBIX CHCTEMax
PactBopsI. DnexTpo-
JIUTHYECKAs IUCCOLIH- 3amuTa nabopa-
3 | amus. JucniepcHble 1710 | 8 6 18 | TopHBIX paboT.
CHUCTEMBI U KOJUIOH]I- Komnoxsuym Nel
HBIC PACTBOPHI
11 3amuTa nabopa-
4 | XuMus METaioB 1 ' 6 8 10 IJ-I p
12 TOPHBIX padoT
5 OCHOBBI XUMUU BSI- 1 13, 6 6 10 3ammura tabopa-
KYTITAX 14 TOPHBIX pabOT
OCHOBBI OpraHuye-
. 3ammra 1abopa-
CKOHM XMMHHU U XUMHU 15,
6 1 4 4 10 | TopHBIX padoT.
BBICOKOMOJIEKYJISIPHBIX 16
. KomnmoxBuym Ne2
coeaunennii (BMC)
BCET'O 16 | 32| 32 80 | Dk3amen




0) OuHo-3a0uHas hopma 0OyueHuUs

Bunapl yaeOHOM paboThI, BKIIIOYAs ca-
MOCTOSITEIIbHYIO paboTy 00yJaronmx-

Csl M TPYAOEMKOCTH (B dacax)

DopmbI TEKyIIE-
KonTakTHas paboTa ¢ o0yua- P ymt
< T0 KOHTPOJIIS
o, FOIITUMUCSI «
3) & | ycmeBaeMoCTH
HaumeHnoBanue pasge- | o, o IIpakTuko- 3
o = e (10 HEmeIIM
Ne 1a 3 3 OPUECHTHPOBAHHbBIE Y cemecTpa)
/i JIUCLMUILIAHBI z = 3aHATHS = P
@) 5 . = ®opma
5 =R 3 (ﬁ) ° o 5 | IPOMEKYTOUHOM
T = i s 2 :j '; . Cb'd) = arTecTalun
5 & )
=S 2| 3 E 2 E £ | (mo cemectpam)
SEl Ex|cEE S
S| =2Z|E Q= =
8 2 B E B <
s F| s > @}
= (% o o
= —
CrtpoeHue BelecTa.
DHepreTuKa XuMude-
1 | ckux peakmuid. Dme- 1 1-4 4 2 4 21
MEHTBI XUMHUYECKOU
TEPMOJIMHAMUKH
XuMudeckass KHHETHKa
U paBHOBecHE. XUMU- Sammra 1a60pa
2 | 4ecKkue peaxIiuu B ro- 1 56 2 2 4 10 P
TOPHBIX paboT
MOTEHHBIX U T€TePO-
TeHHBIX CHCTEMax
PactBopsI. DnexTpo-
JIUTHYECKAs IUCCOLIH- 3amuTa nabopa-
3 | amus. JucniepcHble 1] 710 | 2 6 4 19 | TopHBIX paboT.
CHUCTEMBI U KOJUIOH]I- Komnoxsuym Nel
HBIC PACTBOPHI
11, 3ammra mabopa-
4 | XuMug METAI0B 1 12, 2 4 3 11
TOPHBIX PaboT
13
OCHOBBI XMUMHH BSI- 14, 3ammra 1abopa-
5 1 15, 2 2 4 |10
KYIIUX 16 TOPHBIX paboT
OCHOBHI Opranudye-
. 3ammra mabopa-
CKOHM XMMHHU U XUMHU 17,
6 2 4 2 4 | 10 | TopHBIX paboT.
BBICOKOMOJIEKYJISIPHBIX 18
N KomnmoxBuym Ne2
coequnennii (BMC)
BCEI'O 18 | 18 |18 27 | 81 | Dk3amen




B) 3aouHas popma oOydeHHs

Bunpl yaeOHOM paboThI, BKIIIOYAs ca-
MOCTOSITENILHYIO paboTy 00ydJaronuxcs

U TPYIOEMKOCTD (B Hacax)

DopMBbI TEKY-
KonTakTHas paboTa ¢ o0yua- p Y
® IeT0 KOHTPOJIS
o, FOLIIMUCS «
3) & | ycrmeBaeMoCTH
HaumeHnoBanue pasge- | o, o IIpakTuko- 3
o = e (10 HEmeIsIM
Ne 1a 3 S OPUECHTHPOBAHHbBIE S, cemecTpa)
w/n JIACIVTUIAHBI z = 3aHATUSA = P
@) 5 = ®dopMma
< ! 2
X =HES & g o o 5 MPOMEXKYTOY-
el )
o = 2 =2 :j '; . g & | Hol aTTecTanuu
o} & )
S| El S E|EEX £ | (1o cemectpam)
s gl R8s s)
& =T g 8 < %
S B Z s 3 O
) s >
= o, o o
= —~
DHepreTuKa XuMuie-
CKHX peakiuit. Jie-
1 pesict ~ 1| 14| 2 1
MEHTBl XUMU9IECKON
TEPMOJIMHAMUKH.
Xumuueckasi KHHETHUKA
U paBHOBecHE. XHUMHU- Samuira 1aGona
2 | 4ecKue peakluH B Io- 1512 | 2 1 1 HI P
TOPHBIX padoT.
MOTEHHBIX U T€TepO-
TCHHBIX CHCTEMax
PactBops1. DnexTpo-
p P 3ammra nabopa-
JUTHYECKAs TACCOIIH-
13- TOPHBIX PadoT.
3 | amus. JucnepcHbie 1 2 1 2
18 KonTponbhas
CHUCTEMBI B KOJUIOH/I-
pabora 1
HBIE PAaCTBOPHI
HUTOI'O 3a 1-# ce-
6 2 4 3auer
MECTp
3amuTa nabopa-
4 | XuMus METaJIoB 2| 14 2 2 3 38 = P
TOPHBIX padoT.
OCHOBBI XUMUU BSI- 3amura tabopa-
5 2512 2| 2 3 | 38 |2 P
KYTITUX TOPHBIX paboT.
OCHOBBI OpraHnye- 3ammra nabopa-
6 CKOHM XUMUM U XUMHHU 2 13- 3 39 | TOPHBIX pabor.
BBICOKOMOJIEKYJISIPHBIX 18 KonTponbhas
coenuaeHni (BMC) pabora 2
HUTOI'O 3a 2-ii ce-
4 4 9 | 115 | Dk3ameH
MecCTp
BCET'O 10| 6 13 | 115 | 3auer, sKk3aMeH




5. ConeprkaHue JUCUUILUIMHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3jiesiaMm) ¢ yKkazaHHEeM OTBe-

JCHHOI'O Ha HUX KOJIHNYCCTBA aKaACMHUUYCCKHNX YaCOB U BHUJIOB yqe6HBIX 3aHATHH

5.1

a) Ounas (hopma 0OyUeHUS

ConeprxaHue JEKIMOHHBIX 3aHATHI

Koa-Bo
Ne HaumenoBanue pazzaena
Tema u coneprkaHue 3aHATHS aKkaj.
n/n JUCIIATLITHEI
4acoB
Brenenue. CtpoeHue atoMma.
Ilepuoanueckuil 3aKoH U IEPUONYECKAS] CUCTEMA DJIE-
1 | Crtpoenue BemiecTsa 4
menToB J[.M1.MenneneeBa. XuMuueckas CBsI3b U CTpOe-
HUE MOJICKYII
Ouepreruyeckue 3P PEKTh XUMUISCKUX PEAKIINH.
DHepreTrKa XUMHUIECKUX
N Buytpennss sueprus u sHTanbnusA. TepMoxumus. 3aKoH
2 | peakuuii. DNEMEHTHI XU- - 4
N I'ecca. TeroTa 00pa3oBaHMsI XUMHUECKUX COCITUHCHHIA.
MUYECKOU TEPMOINHAMHUKHI
[TonsTre 06 »HTpOnMHU U SHeprHH [ MOOCa.
CKOpOCTh XUMHUYECKHUX PEaKInii, BIMsSHIE HA HEee pa3-
XnuMuueckass KHHETHKA U o
JMYHBIX (PAaKTOPOB. DHEPTHUs aKTUBAIIMH XUMHYECKOH
paBHOBecre. XMMUYECKHUE . .
3 peakuuu. Karann3 roMOreHHbli U TeTepOreHHbIA. X - 4
PCaKIu B rOMOTCHHBIX U
MUYECKOE PABHOBECHE B TOMOTCHHBIX peakiusax. [IpuH-
TeTePOTeHHBIX CUCTEMaX
nun Jle-1llatenbe, cMenieHne paBHOBECHS.
Boga. Kectkocts Bombl. O01IHe CBOMCTBA paCTBOPOB.
PactBopb1. DnexTponuTu- . A HI P P
4 DNEKTPOIMTHYECKAS TUCCOIIHAITS. 4
YecKasl TUCCOIUAITHS 9
T'uaponus coneit.
JucriepcHble cHUCTEMBI, X KIacCU(UKALUS IO CTENeHN
JUCTIEPCHOCTH M arperatHomy coctosiauio. Kommona-
JucnepcHble CUCTEMBI HbIE pacTBOpHI. KomutonnHoe coctosiHue BeliecTBa.
5 | KOJUIOHWIHBIC PACTBOPHI Crioco0bI OMy4YeHUsT KOJIOUAHBIX PacTBOPOB. Azicop0- 4
KIS B KOJUIOUIHBIX pacTBOpax, 00pa3oBaHNE MHUTIEILTBL.
DNEeKTpUIECKHiA 3apsi KOJUTOUTHBIX yacThil. Koarys-
1S KOJUTOUIOB.
Mertamnsl. Ctpoenne, cBoicTBa. OCHOBBI AJIEKTPOXH-
6 | XuMmwus METaIoB 4
muu. Kopposus meTayuioB
[MonsTre 0 BsHKYIUX BemiecTBax. Bo3myiHbie U ruj-
paBiIMYecKHe BsUKyIIre Marepuainsl. O0mue 3aKk0Ho-
MEPHOCTH TOJTyYSHUsSI BSDKYIIUX BEIIECTB. 3HAUCHHE
7 | OCHOBBI XUMHH BSDKYIITUX P Y N yi m 4
00’kuTa, BEICOKOH CTEIICHN JUCTIEPCHOCTH TIPH TTOJTye-
HUM BsDKYIIUX. [Iporiecchl cCXBaThIBaHUS U TBEPICHHS.
Koppo3ust 6eToHOB U Mepbl 00pBOBI ¢ HEl.
. OCHOBHBIE TOHATHS OPTAaHUYIECKONW XMMHUH, HCIIOJNIb3Yye-
OCHOBBI OPraHUYECKOM N
MbIe B XIMHH BHICOKOMOJIEKYJISIPHBIX COEIHMHEHUH
XUMHH U XUMHUH BBICOKO-
8 (BMC). Bricokomounekyisipabie coeanHeHusi. OCHOB- 4
MOJICKYJISIPHBIX COEIUHE- .
it (BMC) HBIE TIOHATHS, CTIOCOOBI TToy4YeHust. CBOWCTBA IMOJIAMeE-
POB ¥ UX HCIOJI30BAaHNE B CTPOUTEILCTBE.
BCET'O: 32




0) Ouno-3a0uHast hopma 00yIeHUsI

Koa-Bo
Ne HaumenoBanue paznena
Tema u conepxaHue 3aHATUSL akaj.
/I JTUCTIATLITHEI
JacoB
Brenenne. Ctpoenue aroMma.
ITepuonnueckuii 3aK0H U NEPUOJUIECKAsI CUCTEMA DJIE-
CrpocHue BelecTna. meHToB J[.M1.MenneneeBa. XumMuueckas CBsI3b U CTpOe-

1 OHepreTrka XUMHUECKHUX HUE MOJICKYJ DHepreTndyeckue 3(h(HEeKThl XUMHUUSCKUX 4
peaKmuid. DJIEMEHTHI XU- peakuuit. BHyTpeHHssl SHEpTHS U SHTaIbIuA. Tepmo-
MHUYECKOW TepMOAMHAMUKK | XuMusl. 3akoH [ecca. TemnoTta oOpa3oBaHus XuMu4e-

ckux coenuHeHni. [loHaTHE 00 SHTPONIUH U YHEPTUN

I'u60ca.

CKOpOCTh XMMUYECKUX PEAKIH, BIUSHME HA HEE pa3-
XuMudeckass KHHETHKA U N

JUYHBIX (PaKTOPOB. DHEPTHS aKTUBAIIMH XUMHYECKON
paBHOBecre. XUMUYECKHUE . o

2 peakuuu. Katanu3 roMoreHHbi U reTeporeHHblil. Xu- 2

peaxIy B TOMOT€HHBIX U
MHYECKOE paBHOBECHE B TOMOTEHHBIX peakiusx. [lpun-
TeTepPOTeHHBIX CUCTEMaxX
uun Jle-1llarense, cMenieHne paBHOBECHSL.
Bopga. XKectkocTs Boabl. OO1mue cBoiicTBa pacTBOPOB.
ONEeKTPOIUTHYECKas AUCCOIHAIIUS.
PactBopb1. DnexTponuTu- Tunponus coneit. JlucnepcHblie cUCTEMBbI, UX Kiaccupu-
YyecKas JUCCOLIMALIMSL. Kalus 10 CTETIeH! AUCIIEPCHOCTH U arperaTHOMY COCTO-

3 | JucnepcHble CUCTEMBI U ssauto. Komnounueie pactBopsl. Kommonnnoe cocrosinue 4
KOJUIOUJHBIE PACTBOPHI BemiecTBa. CriocoObl MOTyYeHHsI KOJUIOUIHBIX PacTBO-

poB. AncopOmus B KOJUIOUIHBIX PacTBOpax, o0pa3oBa-
HUE MULIEIUTBL. DJIEKTPUIECKHH 3apsa KOJUIOUIHBIX da-
ctri. Koarynsamnust KOJUIOHI0B.

Merannel. CTpoeHue, cBoiicTBa. OCHOBBI 3JIEKTPOXH-

4 | Xumus METayioB 2

muu. Kopposus metamion
ITonsTHe 0 BSKYIIMX BelllecTBax. Bo3mylHblie U ruj-
paBiIMYeCcKHUe BsOKyIIUE Marepuaisl. O0mue 3aKk0H0-
MEPHOCTH MOJYUYEHUS BSDKYIIHX BELECTB. 3HAUEHHE
5 | OCHOBBI XUMUH BSDKYIIIUX P yHe ym HI 2
00>Wra, BRICOKOW CTETIeHH TUCTIEPCHOCTH TIPH TIOTyde-
HUU BOKYIUX. [Iporieccsl cXBaThIBAaHUS U TBEPACHUS.
Kopposust 6eToHOB 11 MepBl 6OPHOBI ¢ HEM.
N OCHOBHBIE TOHSTUSL OPraHUYECKOW XUMUU, UCTIOJIb3Ye-
OCHOBBI OPTaHUIECKOM N
MbI€ B XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN
XUMUHU U XUMUU BBICOKO-

6 (BMC). BricokoMmonekysipHbIe coequHeHus. OCHOB- 4
MOJIEKYJIAPHBIX COEIHHeE- .
nnit (BMC) HBIE TIOHATHUS, cOCOOBI TomyueHust. CBOMCTBa MOJIMMe-

POB ¥ MX HCIOJH30BAaHHUE B CTPOHUTEIHCTRE.
BCET'O: 18




B) 3aouHas popma oOydeHus

10

Kon-Bo
Ne HaumenoBanue paznena
Tema u coneprkaHue 3aHATUA aKa.
/o JUCHMITIAHEI
4acoB
Brenenue. Ctpoenue atoma.
CTpoeiie BemecTsa ITepuoanueckuii 3aKoH U MEPUONUYECKAs CUCTEMa dJie-
BHE reTHKA XHMH%'CKHX menToB J[.M1.MenneneeBa. XuMuueckas CBsI3b U CTpPOE-
pret HUE MOJIEKYJT DHepreTndeckre 3 (PEeKTh XUMUIECKUX
1 | peakuwuii. DnemMeHTHI XuU- . 2
MIHECKOT TepMOTHHAMH peakuuii. BHyTpeHHsis sHeprus u sHTansnus. Tepmo-
. P xumus. 3akoH ['ecca. Temmora oOpa3oBaHUsS XUMHYE-
' ckux coenuHeHwuii. [loHATHE 00 SHTPONUY U SHEPTHUU
I'ub6ca.
X UMIHeCKas KHHCTHKA 1 CKOpOCTh XUMHUYECKHUX PEAKITHH, BIUSHAC HA HEE pa3-
JIUYHBIX ()aKTOPOB. DHEPTHS aKTUBAIMH XUMHYECKOM
paBHOBecue. XUMUYECKUE N .
2 €aKIIHN B FOMOTEHHBIX 1 peakuuu. Karanu3 roMOreHHbld U reTeporeHHblil. Xu- 2
g CTCPONCHHEIX CHCTEMAX MHUYECKOE PaBHOBECHE B TOMOTEHHBIX peakuusax. [Ipun-
p nun Jle-Illatenbe, cMenieHne paBHOBECHS!.
Bona. Xectkocth Bosbl. OOIIHE CBOWCTBA PACTBOPOB.
DNEKTPOIUTUIECKAST AUCCOLUALIUS.
PacTBOPbL. DICKTPOITHTH- Tunponus coneit. JlucnepcHbie CUCTEMBI, UX Kiaccuu-
Kalys 10 CTENEHU TUCIIEPCHOCTU U arperaTHOMY COCTO-
yecKasl JUCCOLIMALIMSL.
3 stHuto. Kosmonansie pactBopsl. KosuiouiHoE cOCTOSTHUE 2
JucnepcHble CUCTEMBI 1
KOJITOHTHBIE PACTEODHI BemiecTBa. CrtocoOb! MOTYYEeHUS KOJUIOUIHBIX PacTBO-
p p POB. AficopOIus B KOJUIOUIHBIX PacTBOpax, o0pa3oBa-
HUE MULEIIBL. DIEKTPUYECKUN 3aps] KOJUIOUAHBIX Ya-
ctutl. Koarynsamus KoJiouoB.
Mertannbl. CTpoenue, cBoicTBa. OCHOBBI AJIEKTPOXU-
4 | XuMmusi MeTaioB 2
mud. Koppo3ust MeTauioB U CIUIaBOB.
[TonsTHE O BsOKYIIMX BewlecTBax. Bo3aymHeie u ruj-
paBIMYECKUE BSDKYIIUE MaTepuaiibl. OO0ue 3aK0HO-
MEPHOCTH MOJIYYEHHUSI BSDKYIIUX BEIIECTB. 3HAUCHUE
5 | OCHOBBI XUMHUH BSDKYIITUX P y N yi i 2
00>Hra, BBICOKOW CTEIIEHHU TUCIICPCHOCTHU TPU TOJTyYe-
HUU BOKYIIMX. [Iponeccel cXxBaThIBaHUS U TBEPICHUSL.
Koppo3zust 6eToHOB U Mepbl 00pHOBI ¢ HEl.
BCEI'O: 10
5.2. JIaGopaTopHBIi TPaKTUKYM
a) Ounas ¢popma oOyueHUs
Kou-Bo
Ne HaumenoBaHue paznena
Tema u copepkaHue 3aHATUS akaj.
n/n JTUCHUTUTHHBI
4acoB
CrpoeHue BelecTBa.
1 DHepreTuKa XUMHIECKUX HccnenoBanne CBONCTB HEKOTOPHIX KJIACCOB HEOPTaHU- 4
peakuuid. DIEMEHThI XU- YECKHX COEIUHEHUM.
MHYECKOU TEPMOJUHAMUKU
XuMuYecKast KHHETHKA U HccnenoBanne 3aBUCUMOCTH CKOPOCTH XUMUYECKOU
o | paBHOBecHe. XUMHUYECKHE | PEaKIUH OT KOHUEHTPALUH B3aUMOICUCTBYIOLIUX Be- 4
peakiuu B TOMOTEHHBIX U miecTB. M3ydeHue cMeIeHus MOJ0KEHUS XUMUIECKOTO
FeTEPOreHHBIX CHCTEMAX paBHOBeCHUS
PACTEODEL DICKTDOMITH HccnenoBanue mpoueccoB B pacTBOPax 3JIEKTPOJIUTOB.
PbL. p HccnenoBanue runponusa conel. Mccinenopanue auc-
YyecKasl JUCCOLIMALIMSL. o
3 nepcHbIx cucreM. McciaenoBanue CBONCTB KOIOUAHBIX 6
JucnepcHble CUCTEMBI U .
KOJLIOMHEIE PACTBODSI pPacTBOPOB. AHATUTHYECKOE OTPEICICHHUE KECTKOCTU
P p BOJIOTIPOBOIHOM BOJBI. PeareHTHOE yMsT4YeHHE 00pa3-
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IIOB BOJbI

UccnenoBanue peakuuii OKUCICHUSI-BOCCTAHOBIICHHUSL.

4 | XuMusi MeTaioB HccnenoBanre XuMU4eCKMX CBOMCTB MeTaioB. Hccie- 8
JIOBaHHE KOPPO3UH METAJJIOB U CILIABOB
HccnenoBanne CBOWCTB HEOPraHMUECKUX BSDKYIIUX Ma-
5 | OCHOBBI XUMUH BSDKYIIIAX A P ya 6
TEepHUaJoB
OCHOBBI OPraHUYECKOH N
N3yuenue cBOMCTB HEKOTOPBIX OPraHUUECKHUX COEIUHE-
XUMHH U XUMHUHU BBICOKO- o o

6 Huil. [lomydenue monuMepoB METOJaMU LIEMTHOW U CTY- 4
MOJICKYIAPHBIX COC/IHE- MEHYaTON NOINMEPHU3AINN
nuit (BMC) p
BCET'O: 32

6) Ouno-3a0uHast (hopma 00ydeHUsI
Kon-Bo
Ne HaumenoBaHue paznena
Tema u coneprkaHue 3aHATHS aKa.
/1 JUCIIMTLITHBI
4acoB
XUMHYECKasg KUHETUKA U Jlaboparophas padora Ne 1. UccrienoBanue 3aBUCHMO-

1 | paBHOBecHe. XUMHUYECKHE | CTH CKOPOCTH XUMUYECKOHN pPEAKIIMUA OT KOHIICHTpALUi 4
peaKIuy B TOMOT€HHBIX M | B3aMMOJCHCTBYIOIINX BelecTB. V3yueHne cMemeHus
TCTCPOIrCHHBIX CUCTEMAX TTOJIOKCHHA XUMHWYCCKOT'O PAaBHOBECHUA

JlaGoparophas padorta Ne 2. HccrieqoBanue nmpoieccos
B pacTBOpax 3JekTponuToB. JlaboparopHas padora Ne 3.
PactBopEI. DnekTponutu- P P P o0paTopHasi p
Uccnenosanue ruaponusa coneit. JlabopatopHas padora
YecKasl TUCCOLHAITHS.
Neo 4. UccnenoBanue qucriepcHbix cucteM. MccnenoBa-
2 | JducniepcHble CUCTEMBI U » 6
HHUE CBOWCTB KOJUIOWIHBIX pacTBOpoB. JlabopaTopHas
KOJJIOUIHBIE PACTBOPHI .
pabora Ne 5. AranuTrdeckoe onpeneneHne )KECTKOCTH
BOJIONIPOBOJIHOM BO/IbI. PeareHTHOE ymsirdeHue oopas-
IIOB BOJIBI
JlaGopaTopHas padota Ne 6. Mccrmenopanue peakinii
OKUCIICHUsI-BOCCTaHOBJICHUs. JlabopaTropHas pabota Ne
3 | Xumus MeTanioB 7. UccrenoBanne XUMHUYECKUX CBOMCTB MeTaiwioB. Jla- 4
OoparopHas pabdora Ne 8. MccienoBanue Koppo3un Me-
TAJJIOB U CIUIABOB
JlaGopaTtopHas padota Ne 9. MccrmenoBanme CBOMCTB
4 | OCHOBBI XUMHUH BSKYIITUX 2
HEOPTaHWYECKHX BSDKYIIMX MAaTEPHAJIOB
OCHOBBI OPraHUYIECKOM Jlaboparophas padora Ne 10. M3yueHue CBOWCTB HEKO-
5 | XMMHH H XHMHH BBICOKO- TOPBIX OpraHnYeckux coeanHenuii. [lomydenne momnn- 2
MOJICKYJIIPHBIX COC/IHEC- MEpOB METOJIaMH LIEMTHON ¥ CTYIEHYATO! MOoJIMMepu3a-
Huii (BMC) 015051
BCETI'O: 18
B) 3aouHast popma o0ydeHus
Kon-Bo
HaumenoBanue pazaena
Ne /i Tema u conepaHue 3aHATHS aKas.
JUCIIATUTHHBI
4acoB
JlaGopaTtopHas padota Ne 1. MccrmenoBanne 3aBu-
XuMu4ecKass KHHETHKA U .
CUMOCTH CKOPOCTH XUMHUECKOH peakIu OT KOH-
paBHOBecue. XMMUYCCKUC . N
1 HEHTpaIi B3aNMOICHCTBYIOMHNX BemecTB. U3y- 1
PE€aKnu B TOMOTCHHBIX U
YCHUC CMCHICHHS IMOJIOKCHUA XUMHUYICCKOI'0O paB-
TeTePOTEeHHBIX CUCTEMaX
HOBECHs
PactBOpE1. DnekTponuru-
p p JlaGoparophas padota Ne 2. HccnenoBanue mnpo-
YecKast INCCOIHaIusl.
2 LIECCOB B pacTBOpax 3JeKTpoauToB. Jlaboparop- 1
JlucriepcHble CUCTEMBI U N
Has pabota Ne 3. MccnenoBanue ruipoiu3a cose
KOJIJIOUJHBIE PACTBOPHI
3 XuMUSI METAIIIOB JlaGopaTtophas padota Ne 4. MccnenoBanue Kop- 2
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PO31Kr METAJUIOB U CIIJIABOB.

Jlaboparophas padorta Ne 5. MccnenoBanue

4 OCHOBBI XHUMUH BSDKYILHUX . 2
CBOMCTB HEOPTaHNYECKHX BSDKYIIMX MAaTEPHAJIOB
BCETI'O: 6
5.3. [IpakTrdeckue 3aHATHS Y9€OHBIM IIAHOM HE MPEIYCMOTPEHBI.
5.4. ['pynmoBbie KOHCYABTAIIMH MO KYPCOBBIM MPOEKTaM y4eOHBIM IIJIAHOM HE TIPe/y-
CMOTpPEHHI.
5.5. CamocTtosarensHas paboTta
a) Ounas dhopma 00yueHuUs
Kon-Bo
HaumenoBanue pa3aena
Ne /1t Conepxanne pabOThI aKkas.
JTACITUTUTHHBI
4acoB
Mojenu ctpoenust atomoB. KBaHTOBbIE UHCIIA.
DnekTpoHHbIE KOH(UTypamnuu aToMoB. [loHsTHE
XUMUYECKOU CBSI3M, OCHOBHEIE XapaKTEPUCTHKH.
Mexanu3M o0pa3oBaHHUs CBSA3M HAa OCHOBE MPe/I-
CtpoeHue BelecTBa CTaBJIeHUH 0 cTpoeHnH aroMoB. KoBaneHTHas
DHepreTrKa XUMHUUECKAX | CBsA3b. METObI BAIGHTHBIX CBS3€H U MOJIEKYJIISIP-
1 peaxuuil. DneMeHThI Xu- HBIX opOuTaneil. B3anmoneiicTBue Mexay mMose- 22
MHUYECKON TEpMOJMHAMU- | KyJlaMu. B3auMojeicTBre Mex 1y YacTUllaMu Be-
KU1 LIECTB B XUMHUYECKUX cucTemax. [lepBoIit 3aKkoH
TepMoauHaMUKH. TernoBoi 3 dekT mporiecca.
DK30TEPMHUUECKHUE U YHAOTEPMHUIECKHUE MPOIIECCHI.
CrenctBus u3 3akona ['ecca. TepMoxumMudeckue
pacuetsl. Bropoli 3aK0H TepMOJIMHAMUKH.
CKOpOCTh XUMHUYECKUX PEAKIHH, BIUSHUE HA HEE
KOHIICHTPAITUH PEarupyIoNIuX BEIIECTB U TEMITE-
XuMuueckass KHHETUKa U | paTyphl. 3aK0H AelcTByronmx Mace. [lpasuno
5 paBHOBecue. Xumuueckrne | Banr-rodda. YpaBuenune Appenuyca. JHEprus 10
peaklyy B TOMOTEHHBIX U | aKTUBALIMM XUMHUYECKUX mpoueccoB. CKOPOCTh
TETEPOTCHHBIX CHCTEMaX TeTEPOTeHHBIX MPOoIeccoB. KaTamms roMoreHHbIH
Y TeTEePOTCHHBIN, OMOKaTaln3. XUMHUECKOe paB-
HoBecre. CMeleHne XUMIIECKOTO PAaBHOBECHSI.
Crpoenne u CBOHCTB BOABI. JKECTKOCTh BOJIBI.
OO01mas xapakTepucTuka pacTBopoB. duszmueckue
U XMMHYECKHE MPOIIECCHl Mpu pacTBopeHuu. Cro-
COOBI BEIp@XEHHSI KOHIICHTpAIuX pacTBOpoB. I1o-
PacTBOpEI. DNeKTpONIUTH- | HATUE 00 HcabHBIX pacTBopax. KoyummraTuBHbie
3 YyecKas TUCCOLUAITus. CBOMCTBA pacTBOPOB. DNEKTPOIUT U ANEKTPOIU- 18
JucnepcHble CUCTEMBI U THYeCKas guccounanys. oHHbIe ypaBHEHUS pe-
KOJIJIOUIHBIE PACTBOPHI akiuit. ['uaponus cosiel. OCHOBHBIE TUIIBI U C-
nepcHBIX cucTeM. CBONCTBA KOJUTOUIHBIX CUCTEM.
CtpoeHue IBOMHOTO 3JIEKTPUYECKOTO CIIOSI.
Y CcTOWYMBOCTD U KOAryJIsLUs KOJUIOUIHBIX CH-
creM. ['enu u cTyHu.
OO6mwe cBoiicTBa MeTaIoB. Kpucramimaeckoe
CTPOCHHUE METAIIOB. XUMHUUECKHE CBOUCTBA ME-
TaioB. OKHCIUTETHHO-BOCCTAHOBHUTEIBHBIE pe-
4 X¥MHSI METAIIIIOB 10
akiuu. CriocoObl MOJyYEHUsI METALIOB. XUMUYE-
CKHe CBOWCTBA S-, P-, d-MeTayuioB. OCHOBHbBIC
snekTpoxuMudeckue nouarus. Kopposus, onpe-
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JIeIICHHs] U BUJIbI KOPPO3UOHHBIX Pa3pyLICHUMN.
3anuTa 0T KOppO3HH.

OCHOBBI XUMHUU BXKYIIUX

[HonsTre «BspKymuey, X knaccudukanus. Bos-
IYIIHBIE ¥ TUAPABIUYCCKUE BSOHKYIIINE BEIIECTBA.
Koppo3us neMeHTHOTO KaMHs U OeToHA.

10

OCHOBBI OpraHu4ecKoit
XMMHUH ¥ XUMHHU BBICOKO-
MOJICKYJISIPHBIX COEINHE-
auit (BMC)

N3obpakeHne OpraHnIeCKUX COSIMHCHHH C T0-
MOIIBIO CTPYKTYPHBIX Gopmyit. M3omepust. Dmiek-
TPOHHOE CTPOCHHE aToMa yriepozaa. THUIbl XumMu-
YECKMX PeaklMil 1 UX MeXaHU3Mbl. B3anMHoe
BIIMSIHUE aTOMOB B MoJiekyne. Knaccupukarys n
HOMEHKJIaTypa OpTaHUYeCKHUX COeNNHEHUH. Xu-
MHYECKHE CBOMCTBA AllMKIMYECKUX OPTaHMIECKUX
coequHeHnil. [loaumepsl. MeToabl mony4deHus,
CTPOEHHUE, CBOWCTBA U IPUMEHEHHE.

10

BCEI'O

80

6) OuHo-3a0uHas popma 0OyueHus

Ne /1

HaumenoBanue pazgena
JUCITATIIIAHBI

Copeprxanue paboTbl

Koimn-8o
aKag.
4acoB

CrtpocHue BelecTBa
DHepreTuKa XUMHIECKAX
peakuii. DIeMEHThI XU-
MHUYECKON TEPMOAUHAMMU-
KU

Mogenu ctpoenust atomoB. KBaHTOBBIE UuCIA.
DnexTpoHHbIe KOH(QUTYpanuu aToMoB. [loHsTHE
XUMUYECKOU CBSI3U, OCHOBHBIE XapaKTEPUCTUKHU.
Mexanu3m o0pa3oBaHUs CBS3M HAa OCHOBE MPE/I-
CTaBJICHUM 0 cTpoeHuu atoMoB. KoBaneHTHast
CBsI3b. MeTO/Ibl BaJIEHTHBIX CBSI3€M U MOJIEKYJISIP-
HBIX opOuTanei. BzanmonelcTBie Mex Iy MoJie-
KyJamu. B3aumoaeiicTBue Mex1y YacTUIIaMH Be-
LIECTB B XUMHUECKHUX cUcTemaXx. [lepBbIit 3aKOH
TepMoauHaMUKH. TertoBoi 3¢ (exT mporiecca.

3K30T€pMI/I‘IeCKH6 U SHAOTCPMHUYCCKHUEC MTPOLCCCHI.

CrnenctBus u3 3akoHa ['ecca. Tepmoxumuueckue
pacuetsl. Bropoii 3aK0H TepMOAMHAMUKH.

21

XuMudeckas KHHETHKA U
paBHOBecHe. XUMUYECKUE
pEeaKy B TOMOTE€HHBIX U
TETEPOreHHBIX CUCTEMAX

CKOpOCTh XUMHUUYECKHX PEaKkLUi, BIMSHNE HA HEe
KOHIIGHTPALlUU pPEearupyIomuX BEIIeCTB U TEMIIE-
paTypsl. 3akoH AeicTByromMX Macc. [IpaBuio
Bant-rodda. YpaBuenue Appenuyca. SHeprus
aKTHBALMK XUMUYECKUX MporeccoB. CKOpocTh
reTeporeHHbIX MpoleccoB. KaTamus roMmoreHHbIi
U TeTePOreHHBIN, OMOKaTaIn3. XUMHYECKOE paB-
Hosecue. CMellleHHe XUMHYECKOTO PABHOBECHS.

10

PactBopbl. DnexTponuru-
YyecKas AUCCOLMaLus.
[ucnepcHble cucTEMBI U
KOJUIOUIHBIE PACTBOPHI

Crtpoenne u CBONCTB BOJABI. JKECTKOCTh BOJIBI.
OO0mras XxapakTepUCTHKa pacTBOPOB. Dusndeckue
U XUMHYECKHE TPOLEcChl pu pacTBopeHuu. Cro-
COOBI BEIp@XEHHSI KOHIICHTPAIUX pacTBOpoB. I1o-
HATHUC 06 HUACAIBHBIX paCcTBOpax. Kommuratusueie
CBOCTBA PacTBOPOB. DIEKTPOIHUT U DIEKTPOITH-
TUYeCKas Auccoluanus. MloHHbIe ypaBHEHUS pe-
akmmid. ['mapornus coneir. OCHOBHBIC THITHI IHC-
MepcHbIX cructeM. CBOMCTBA KOJUIOUIHBIX CUCTEM.
CtpoeHue TBOMHOTO 3IEKTPHIECKOTO CIOSI.

Y CTOWYMBOCTh M KOATYJIAINS KOJUIOUIHBIX CH-
creM. ['enu 1 cTyHH.

19

XHUMHSA METAILIOB

OO6mme cBoiicTBa MeTawToB. Kpucrammmdeckoe
CTPOCHHE METaJUIOB. XMMUYECKHE CBOMCTBA Me-
TaiuioB. OKHUCIUTETHHO-BOCCTAHOBUTEIBHEIE pe-

11
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akiuu. CriocoOBbI MOJyYeHUs] METALIOB. XAMUYEC-
CKH€ CBOWCTBA S-, P-, d-MeTamnoB. OCHOBHEIE
anekTpoxumMudeckue noustus. Kopposusi, ompe-
JIEJICHUSI ¥ BUIBI KOPPO3UOHHBIX Pa3pyIICHHMN.
3amuTa OT KOPPO3HUH.

IlonsTue CBSKYLIUCY, UX KJ'IaCCI/I(l)I/IKaLII/IH. Bo3s-

OCHOBBI XUMHH BSDKYHIUX AYIIHBIC U THUAPABIMYCCKUE BSXKYIIUEC BEIICCTBA.

KOppO3I/I$I OEMCHTHOT'O KaMHA 1 OeToHa.

10

auii (BMC)

OCHOBBI OPraHUYECKOI
XUMHH U XUMUHU BBICOKO-
MOJIEKYJIIPHBIX COEIUHE-

N3o0paxeHrne opraHnIecKux COSAMHEHUH C MO~
MOTIBIO CTPYKTYPHBIX hopMyit. M3omepust. Dmek-
TPOHHOE CTPOEHHUE aToMa yriepoaa. TUIbl XUMHU-
YECKUX peaKlni U UX MEeXaHU3Mbl. Bzaumuoe
BIIUSTHUE aTOMOB B MoJiekyJe. Knaccudukarms u
HOMEHKJIaTypa OPraHU4eCKUX COeAUHEHUNH. X u-
MHUYECKHUE CBOMCTBA AlIUKINYECKUX OPTAaHUYECKUX
coenuHeHui. ITosmmepsl. MeToibl noay4yeHus,
CTPOEHHUE, CBOMCTBA U IPUMEHEHHE.

10

BCEI'O

81

B) 3aouHas (hopma 00ydeHus

Ne

n/m

HaumenoBanue pazznena
JUCITATIIINHEI

Coneprxanue paboThI

Komn-Bo
aKaj.
4acoB

XUMUSI METAIIOB

PacnpoctpanenHocTs MeTamnoB B nmpupoze. Knaccugu-
Kalus MeTauioB. Ouznyeckrue, MEXaHUYECKHE U TEXHO-
JIOTHYEecKre cBOMCTBa MeTasuioB. Kpucraminueckoe
CTPOCHHE METAIUTOB. XMMHUYECKUE CBOWCTBA S-, P-, d-
MeETaJIOB. THITBI OKUCIUTENBHO-BOCCTAHOBUTENBHBIX
peaknuii. OKHCITUTENN U BOCCTAaHOBHUTENIN. METOT DIIeK-
TPOHHO-HOHHOTO Oananca. OTIMYNe XMMUYECKUX PeaK-
U OT 3JEKTPOXUMUYECKHUX. DIEKTPOXUMHUUYECKHIE CH-
cteMbl. OCHOBBI TEOPHUU FaIbBAHUYECKOTO 3JIEMEHTA.
Onextponus. 3akoH Papazes. DnexkTponuzepsl. [lpume-
PBI U IPUMEHEHHE 3JIEKTPOJIU3a. 3allUTa METAJIOB OT
KOpPPO3UHU IyTEM U3MEHEHHS CBOMCTB KOPPO3UOHHOU
Cpenbl U JIETMPOBaHUs METAJLIIOB.

38

OCHOBBI XUMHUU BAXKYHIUX

CTpouTeNbHBINH U BBICOKOTIPOYHBIN (TEXHIHYECKUH) THIIC.
IIpuponHbIe CHIPLEBBIE MaTEPUAIIBI U TEXHOTEHHBIE
MIPOAYKTHI, UCTIOIBb3yeMbIE MIPH WX MPOU3BoJICTBE. CXe-
Ma MPEBPAILECHUN JIBYBOJIHOT'O THUIICA IPU HATPEBAHUU U
XapaKTepUCTHKA TOTyYaeMbIX MPOAYKTOB. TexXHOIOTHA
MIPOM3BOJCTBA, CBOMCTBA U puUMeHeHue. [Iporeccsl,
MIPOUCXOASIINE TPy TBepaAeHUHN. CTponuTenbHas BO3-
IyurHast u3BecTb. Buapl crpourenbHoil u3Bectu. Chipbe-
Bble MaTtepualibl. TexHomorus npousBojictea. [Ipouec-
CBl, POUCXOISIIHUE PU 00KUTE KAPOOHATHOTO CHIPHSL.
I'amrenne u3BecTr. TBepAeHNE H3BECTH TIPHU OOBIYHBIX
TeMIepaTypax u pu ruApoTepMalibHOM 00paboTKe.
CBolicTBa HeralleHOM M raieHoi u3BeCcTH, 00JIaCTH UX
npuMeHeHws. [Ipon3BoACTBO MOPTIAHAIIEMEHTA CYXUM
U MOKpPBIM crtoco0om. [IpenmymiecTBa U HEAOCTATKH
KaxJoro crioco6a. [Ipoueccel, npoucxoasmue B OT-
JIETBHBIX 30HaX Bpararomieiics meun. CocTaB M CBOM-
CTBa OT/AETHHBIX KIIMHKEPHBIX MUHEPAIOB. Biusane
KIIMHKCPHBIX MUHEPAJIOB HAa CTPOUTCIILHO-TCXHUYCCKUEC

38
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CBOICTBA NOPTIAHALUEMEHTA. | THHO3EMUCTHIN LIEMEHT.
XUMUKO-MUHEpaIoruueckuit coctaB. ChIpheBble MaTe-
puaiibl. CiocoObI MPOn3BOACTBA. DU3UKO-XUMHYCSCKUE
MIPOIIECCHI TBEPCHUS TIIMHO3EMHUCTOTO IieMeHTa. CBOM-

CTBA I''TMHO3€MHCTOI'O IEMECHTA U obmactu MMPUMCHCHHUA.

Omuueckas Koppos3us 6erona. Kopposus Beimenavn-
BaHMA. YTJIEKUCIOTHAs, MarHe3najibHasi, cylbdaTHas
KOppo3usi. MeTob! 3aluThl 0eToHa OT Koppo3uu. [Ipu-
YUHBI TOBBIIIEHHONH KOPPO3UOHHOW CTOWKOCTH IMyLILIO-
JIAHOBOTO TMOPTJIAH/IIIEMEHTA B TIPECHBIX U CYIb(aTHBIX
BOJAX.

OCHOBBI OpraHn4YecKoit
XMMHH ¥ XUMHHU BBICOKO-

OCHOBBI OPraHUYECKON XUMUU. XUMUYECKUE CBOHCTBA
HEKOTOPBIX MPEACTABUTEIICH aITUKINIEeCKIX OpTraHnde-
ckux coenuHeHui. [lomydeHne momumMepoB MeTogaMu

3 MOJICKYJISIPHBIX COCIIUHE- [EMHOM U cTyneH4aToi nomumepu3aiuu. CTpoeHnue u 39
Huii (BMC) cBolcTBa nojauMepoB. Peakuuu otBepxacHus. OTaemnsb-
HBIC TIPEACTABUTEIIN.
BCEI'O 115

6. IlepeueHp yueOHO-METOANIECKOTO OOECTIEUCHHUS AJISi CAMOCTOSITENLHOI paboThl 00y4aro-

IUXCA 10 JUCLIUILINHE

(DOpMBI OopraHusanvun CaMOCTOSITEILHOM pa6OTBI CTyACHTA:

A. PaGora HaJl KHUTOI1:

-IIpopabOTKa TEKCTa KHUTH (C popMyiaMHu);

-COCTaBJICHHUC KOHCIICKTA,

b. IIpopaGoTKka KOHCIIEKTA JICKITUH.
B. IToaroroBka K JISKIUSAM M MPAKTHYSCKUM 3aHATHSIM.
TeMmsbl U151 CaMOCTOATEIBHOTO U3YUEHUsI CTYICHTOM NPHUBEICHBI B TAOJIHIIE B pa3zene 5.5.

B camocrosTensHOI paboTe HCIONB3YIOTCS y4eOHbIE MaTepUallbl, YKa3aHHBIC B pas3jiese 8
B BHJC OCHOBHOM W JIONOJHUTENBbHOW Y4YeOHOH JHMTEpaTypbl, HMEIOLICHCS B Hay4YHO-
texuuueckon 6udmmoreke MI'CY u ObC ACB, a Takke METOIUYECKHE PEKOMEHIAINK U yKa3a-
HUS, IepeYeHb KOTOPBIX puiaraeTcs K paboyeit mporpamme Ha nucke CD-ROM.

7. @OHJ OLIEHOYHBIX CPCACTB HJIsI IPOBCACHUA HpOMe)KYTOLIHOI\/'I aTreCTalun 06yqa}01u1/1xc;1

110 JUCHUIIJIIMHE

7.1. [lepeueHb KOMIETEHIMI C YKa3aHUEM ATANOB UX (OPMUPOBAHMS B IIPOLIECCE OCBOCHUS

00pa30BaTEeIbHON IPOTPaMMBbI

Kon xomnerenumn Otanbl GOpMUPOBaHUS KOMIIETEHIIMH (pa3/ieibl TEOPETUIECKOro 00yUeHHs)
mo ®I'OC 1 2 3 4 5 6
J10OK-10 +
OK-1 + +
OK-9 +
OIIK-4 +
OIIK- 5 +
OIIK- 6 +
IIK-1 +
IIK-5 +
T1K-6 + +




7.2.
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OnucaHne nokasarenell U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI HA pa3JIMYHBIX dTalax
ux (hopMUpPOBaHMSL, OTIMCAHUE LIKAJI OLIEHUBAHUS

7.2.1. Omnucanue nokasateneit u GopM OlEHUBAHUSI KOMIIETCHIIUI
dopMa OIIEHHBAHHUS -
O Texymuit KOHTPOIIb IIpomexxyrouHas arre- B
S IToka3za- cTamus 3
E TeNnu =
x
° ocBoe- 2 _ o = s s E
HUSL 2 B D 8 8 ° =
S 15) = S = A o
= (Kon 5 = = = = = 5 5
5 oKa3a- &5 2 2 & 3 5 S g E
2 8 2 = z o g o = 2 g =
dl.::) TEJs < S = & o) 0 < <) [5) g
= S o = = ™ = 5
2 0CBOE- o = = g 8 Q) Y
= =) c 3 & = 5
= HILs) g 4 B 3 g 8
§ 3 ~ % o
1 2 3 4 5 6 7 8 9 10
JTOK-10 31 + + + + +
Vi + + + + +
H1 + + + + +
OK-1 32 + + + + +
V2 + + + + + +
H2 + +
OK-9 33 + + + +
V3 + + + +
H3 + +
OIIK-4 34 + + + + +
V4 + + +
H4 + + +
OIIK-5 35 + + + + +
V5 + + + + +
H5 + +
OIIK-6 36 + + + +
V6 + + + + +
H6 + + +
MK-1 37 + + + +
V7 + + + + +
H7 + + +
[1K-5 38 + + + +
V8 + + + + +
HS + +
[1K-6 39 + + + +
V9 + + + + +
H9 + + +
UTOI'0 + + + + + + + +
7.2.2. OnucaHuWe MKaJdbl U KPUTEPUCB OICHUBAHUS IS TPOBEIACHHUS MTPOMEKYTOUHOM

aTTeCTallun 06y11a}01u14xcs[ 10 JUCIUILIMHE «XUMUSI» B (bopMe DKk3aMeHa

Kon mokasa-
TEJs OLICHU-
BaHUS

Onenka

«2»
(HEyIOBIIETB.)

IToporossiii ypo-
BEHb OCBOCHHUS

YriyOneHHsIit ypo-
BEHb OCBOCHUS

[IpoaBuHYTHIH ypOBEHb

OCBOCHUA
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«3»
(ymosieTBop.)

«4y
(xoporo)

«5»
(oTnm9HO)

He 3Haer ponb xu-
MHUHU B COBPEMEHHOM
CTPOUTENLHON  WH-

3HaeT poJib XUMUU
B COBPEMEHHOU

CTPOUTEHLHOM WH-
JyCTPHH, TEXHOJIO-
TUH TTPOU3BOJICTBA

TBepno 3Haer poib
XUMHH B COBPEMEH-
HOH CTPOUTEIILHOMN
WHyCTPUH, TEXHO-
JIOTUU IIPOU3BOJ-
CTBa CTPOUTENBHBIX

3HaeT TIYy0OKO W TIOJHO
pOJIb XMMHH B COBpPEMEH-
HON CTPOUTEIILHOM WHIY-
CTpHH, TEXHOJOTMH IpPO-
U3BOJICTBA CTPOUTEIBHBIX
W3EIUI U KOHCTPYKLHH,

31 JyCTPHUH, TEXHOJIO-|CTPOUTEIbHBIX U3- |U3JICIUH U KOH- u3NaraeT  NpPOTrpaMMHBIN
TUY  MPOMU3BOJCTBA|NEINNA U KOHCTPYK- |CTPYKLHM, TpaMOT- |MaTepual, JIOTUYECKH
CTPOMTENBHBIX  M3-|LHi, HO IOMyCKAET [HO W IO CYLIECTBY |TPaMOTHO W TOYHO, CO-
JeNTUA ¥ KOHCTPYK-|HETOYHOCTH, HEJIO- |M3JIaraeT MaTepuall, [IPOBOXK/Aas CCBHUIKaMH Ha
. CTaTOYHO MPABWIb- |HE JOIyCKas CyIIe- |IOTIOJHUTENFHYI  CIpa-

HbIE POPMYIUPOB- |CTBEHHBIX HETOYHO- [BOYHO-HOPMATHBHYIO JIH-
KH. CTeil B OTBETE HA  |TepaTypy, OCBOCHHYIO ca-
BOIIPOC. MOCTOSTEIBHO.
Teepno 3Haer oc- |3HaeT TIyOOKO U IOJIHO
3HaeT OCHOBHBIE  |HOBHBIE XUMHYE- |OCHOBHBIE  XUMHYECKHE
XUMHUYECKHUE MOHSA- |CKHUE TIOHATUS U TIOHATHUS, W 3aKOHBI, XH-
He 3HaeT oCHOBHBIE|THS U 3aKOHbI, XH- 3aKOHbI, XUMHIO MHIO DJJIEMCHTOB, OCHOB-
XUMHYECKUE TIOHS-|MHUIO DJIIEMEHTOB,  |3JIEMEHTOB, OCHOB- |HBIE 3aKOHOMEPHOCTH
TUA W 3aKOHBbI, XHW-|{OCHOBHBLIC 3aKOHO- |HBIC 3aKOHOMECPHO- |[IPOTCKAHUA XHUMHUYCCKUX

3 MHUIO  DIJIEMEHTOB, MEPHOCTH NIPOTEKA- |CTH MPOTEKAHUS peaKIuii, u3JIaraer IMpo-
OCHOBHBIC 3aKOHO-|HHUA XUMHWUYCCKHUX XUMHYCCKUX pCaK- FpaMMHI)II\/'I Mmarcepuai, Jio-
MEPHOCTH TIPOTEKa-|peaKinii, HO JIOMyC- |[IHid, TPAMOTHO U TI0 THYECKHA TPAaMOTHO U TOY-
HUSLT ~ XMMHUYECKHX |[KaeT HETOUYHOCTH, |CYIIECTBY M3JIaraeT [HO, CONPOBOXKIAs CChUI-
PEaKIIHid. HEIOCTATOYHO TMpa- |MaTepual, He J0- |KaMH Ha JIOTIOJHHUTEIbHYIO

BUJIbHBIE (JOPMYIJIU- [TyCKasi CYIIECTBEH- |CIPAaBOYHO-HOPMATHUBHYIO
POBKH. HBIX HETOYHOCTEH B |IIUTEpaTypy, OCBOEHHYIO
OTBETE Ha BONPOC. |CAMOCTOSATEINLHO.
3HaeT TIyOOKO W TIOJHO
Trepmo 3HaeT 00- .
. . 00IIMe CBOWMCTBA BOJHBIX
3Haer oO1iue cBOii- |1ue cBOMCTBa BOA-
pacTBOpOB, W3IaraeT IMpo-
CTBa BOJHBIX pac- |HBIX PacTBOPOB, Ny
rpaMMHBIM MaTepHal, JIo-
He 3naer oO0ume|TBOPOB, HO IOMyC- (TPaMOTHO H MO Cy-
9 TUYECKHA TPAaMOTHO U TOY-
33 CBOICTBa  BOJHBIX |[Ka€T HETOUYHOCTH, |IIECTBY M3JIaraeT
HO, CONPOBOXIAsi CCBLJI-
pacTBOpPOB. HEIOCTAaTOYHO Tpa- |MaTepHuall, He J0-
KaMU{ Ha JOTOIHUTETHHYIO
BUJIbHBIE POPMYJIIH- |[yCKas CyIIECTBEH-
. |cIIpaBOYHO-HOPMATHUBHYIO
POBKH. HBIX HETOYHOCTEH B
JTUTEPaTypy, OCBOCHHYIO
OTBETE Ha BOTIPOC.
CaMOCTOSITEIBHO.
3HaeT TIyOOKO W TIOJHO
TBep0 3HaeT oc-
OCHOBBI TEOPHH JIIEKTPO-
3HaeT OCHOBBI T€O- |HOBBI TEOPHH DIICK- .
. JUTHYECKOW  JHMCCOIHA-
pYH DJIEKTPOIIUTU- [TPOJIUTHIECKOU
. MM, U3JaraeT Mporpamm-
He 3Haer OCHOBBI[YECKOH AMCCOLMA- |AMCCOLMALINH, TPa- .
HBIA MaTepHal, JIOTHIECKH
TEOPUHU DIIEKTPOJIH-|IIUH, HO JOITyCKaeT |MOTHO H MO CyIIe-

34 o TpaMOTHO M TOYHO, CO-

TUYECKON JHMCCOIM-|HETOYHOCTH, HEIO- |CTBY M3JIaraeT Ma-
MPOBOXK/IAsl CCBUIKAMH Ha
aluu. CTaTOYHO TIPaBWIIb- |TepHUa, HE JIOIyC-
JOTIOJTHUTENIFHYIO  cHpa-
HbIe (POPMYIIUPOB- |Kask CYIIECTBEHHBIX
. BOYHO-HOPMATHUBHYIO JIH-
KH. HETOYHOCTCH B OT- TeDaT OCBOCHHVIO Ca
BETE Ha BOIIPOC. patypy. y
MOCTOSITENTHHO.
3Haert ocHOBHI Teo- |TBepao 3HaeT oc- |3HaeT TIAyOOKO W IIOJHO
He smaer ocroser WU TUAPOJIN3a CO- |HOBBI TEOPUM THA- |OCHOBBI TEOPHH THUAPOIIH
35 TEOpHH rnﬂponmap P p p P

CoJIei.

Jied, HO JIOIyCKaeT
HETOYHOCTH, HENIO-

ponu3a conei, rpa-
MOTHO H TIO CyIIIe-

3a COJIeM, M3Jaraer Mpo-
rpaMMHBIM Matepual, Jio-
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CTaTO4HO MPaBUJIb-
HbIE (POPMYIUPOB-
KH.

CTBY M3JIaraer mMa-
Tepual, He JOoIyc-

Kasl CyILLIECTBEHHBIX
HETOYHOCTEH B OT-
BETE Ha BOIMpPOC.

TUYECKH TPaMOTHO U TOY-
HO, COIPOBOXJAsi CChLI-
KaMH{ Ha JOMOJHUTEIbHYIO
CIPaBOYHO-HOPMATHUBHYIO
JIUTEpaTypy, OCBOCHHYIO
CaMOCTOSITENBHO.

He 3Haer oOmmue
¢bu3uKo-

3naer oOmue Qu-
3UKO-XUMHUYCCKHUEC
CBOIICTBa MCTaIJIOB,

Trepmo 3HaeT 00-
e Gpu3nKo-
XHUMUYECKHE CBOM-
CTBa METAJJIOB, ME-
TOJTBI TIOTYYCHHUS

3HaeT TIayOOKO W TIOJHO
obmue (husmKo-
XUMHYECKUEC CBOWiCTBa
METaJlJIOB, METOJIbI IOy~
YeHUsT METAJUIOB W3 PYII,

. |[METOIbI NOJYYCHUSA nu3jaaracrt IIporpaMMHbIN
XUMHYECKHE CBOM- METaJIJIOB U3 Py,
36 METAJIJIOB U3 Py, MaTepual, JIOTUYECKU
CTBa METAJJIOB, Me- rpaMOTHO U IO Cy-
HO JIOTTyCKaeT He- TPaMOTHO M TOYHO, CO-
TOABI  TIOJY4EHUs IIECTBY M3JIaraet
TOYHOCTH, HEJOCTa- NPOBOX/Aasi CCBUIKAMHM Ha
METaJIJIOB U3 PYI. MaTepual, He J10-
TOYHO MPaBUIIbHBIE JIOTIONIHUTENIbHYIO  CIpa-
MyCKasl CyIEeCTBEH-
(b opMyIUpOBKY. . |BOYHO-HOPMATUBHYIO JIU-
HbIX HCTOYHOCTCHU B epa OCBOE o0 ca
T T BOCHH -
OTBETE HA BOIIPOC. patyby, M
MOCTOSATEINBHO.
Teepyo 3HaeT oc- |3HaeT TIyOOKO W IOJIHO
HOBBI 9JIGKTPOXH-  |OCHOBBI  3JIEKTPOXHMHUH,
3HaeT OCHOBBI
MHHU, XUMHYCCKHUEC XUMHNYECCKHUE IIpOoLeCChI,
3NEKTPOXUMUH, XH-
NPOILIECCH], IPOTe- |IpOTEeKarolue npu padore
He 3Haer OCHOBBI|MHYECKHE IpOLIEC-
KalolIye MpH pado- |TalbBaHUUECKUX DIIEMEH-
3NEKTPOXUMUH, XH-|CBI, IPOTEKAIOIINE
T€ TAJIbBAHUYECKHUX |TOB M 3JIEKTPOJIH3E, U3Ja-
MHUYECKHE Mpolec-|npu paboTe ranpBa- o
3JIEMEHTOB U 3JIeK- |raeT MPOrpaMMHBIA Mare-
37 CBbl, TIPOTEKAIOIINE | HUUYECKHUX IIIEMEH-
TpoNu3e, PaMOTHO |pHall, JIOTHYECKH I'pamoT-
mpu paboTe raibBa-|TOB U 3JIEKTPOJIH3E,
U 10 CYIIECTBY U3- |HO U TOYHO, COIPOBOXKIas
HUYECKHX 3JIEMEH-|HO JOMyCKaeT He-
Jjaraer Marepuall, |CCbUIKAMH Ha JIOIOJIHU-
TOB ¥ 3JIEKTPOJIN3E. |[TOYHOCTH, HEJJOCTA-
HE JIOMyCKas Cylle- |TeIbHYIO CIPaBOYHO-
TOYHO HPaBUIbHbIE
CTBEHHBIX HETOYHO- [HOPMaTHBHYIO JIUTEPATY-
(bopMyIUpPOBKH. o
CTEW B OTBETE HA  |py, OCBOCHHYIO CaMOCTOS-
BOTIPOC. TEJBHO.
TBepno 3Haer xu-
PA 3Haer TIy0OKO M TIOJHO
3HaeT XMMUYECKHE [MHUYECKHE IpoLec-
NPOTEKAIOLINE TIPH KOPPO-
MIPOLIECCHI, TPOTE-  |CBI, IPOTEKAroIINe
3Ud METaJUIOB U METOJBI
He 3Haer Xxumuue-|Karomye Npu KOp- |IpU KOPPO3UH Me-
3alIUThI METAJIJIOB OT KOP-
CKHe MIPOLIECCHI, |PO3UH METAIJIOB U |TAJJIOB U METO/IbI
po3uu, uW3NaraeT  mpo-
IPOTEKAIOLINE IPH|METOMABI 3aLIHUTHI 3aIIUTHl METAIJIOB .
TpaMMHBIA MaTepHall, J0-
38 KOppO3UM METAJUIOB|METAJUIOB OT KOPPO- |0T KOPPO3MH, Tpa-
THYECKH TPaMOTHO U TOY-
U METOIbl 3aIlUTHI|3UH, HO JOMYCKAeT [MOTHO U IO CyIIe-
HO, CONpPOBOXKIas CChLI-
METAJIIOB OT KOPPO-|HETOYHOCTH, HEJIO- |CTBY M3JIaraeT Ma-
KaMH Ha JONOJHUTEIbHYIO
3WU. CTaTOYHO MPaBWIb- |TepHall, HE JOIyC-
CIIPaBOYHO-HOPMATHUBHYIO
HblE POPMYIUPOB- |Kasi CYILIECTBEHHBIX
9 JIUTEPaTypy, OCBOCHHYIO
KH. HETOYHOCTEH B OT-
CaMOCTOSITEIHHO.
BETE Ha BOMPOC.
3naer ocHOBHI XH- |TBepzo 3HaeT oc- |3HaeT TIIyOOKO W TIOIHO
He 3HaeTr OCHOBBI|MHUH HEOpraHn4ie- HOBBI XUMHUHU HEOP- |OCHOBBI XMMHWU HCOPraHU-
XUMUM ~ HEOPTaHU-|CKUX BSKYIIUX; TFaHWYECKUX BSDKY- [JECKUX BSDKYILUX; OCHOBBI
YECKMX  BSDKYIIMX;|OCHOBBI XMMMU IO- |IIMX; OCHOBBI XU-  |XUMHH TIOJIUMEPOB, METO-
39 OCHOBBI XHMMHU I10-|TIUMEPOB, METOABl |MHUM IOJIMMEPOB,  |Abl UX HOJY4EHHS U IIPH-

JIMMEPOB, METOAbBI
HUX TIOJIYUYCHUSA U
MNPpUMCHCHUEC HUX B
CTPOUTECIILCTBE.

WX MOJTyYEHUS U
MIPUMEHECHHE UX B
CTPOUTEIBLCTBE, HO
JIOITyCKaeT HeToY-
HOCTH, HEJJOCTATOY-

MCTO/JbI UX IOJTYyYC-
HUA U IPUMCHCHUEC
UX B CTPOUTCIIb-
CTBE, I'paMOTHO 1
IO CYIIECTBY H3Jia-

MEHEHHE UX B CTPOUTEIb-
CTBE, M3JIaraeT MporpaMM-
HBIH MaTepua, JOrHIecKu
TPaMOTHO H TOYHO, CO-
MPOBOX/Iasi CCBUIKaMH Ha
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HO NpaBUJIbHBIE
(hOpMYyITHUPOBKH.

raet Marepuall, He
JIOITyCKasl CyIlle-
CTBEHHBIX HETOYHO-
CTEH B OTBETE Ha
BOIIPOC.

JIOTIOJNIHUTENBHYIO  CHpa-
BOYHO-HOPMATHBHYIO JIM-
TepaTypy, OCBOCHHYIO Ca-
MOCTOSITEIILHO.

He ymeer npoBo-

YMmeet npoBOIUTH
IIPOCTEUIINE CTE-
XUOMETPUICCKHUE

YMmeeT npoBOIUTH
IIPOCTEUIINE CTE-
XUOMETPUYCCKUE

YMeeT TeCHO yBSI3bIBAThH
TEOPHUIO C IPAKTUKOU,
CcBOOOJHO TPOBOUTH
MPOCTENIINE CTEXHOMET-
pUYecKHe pacdeTsl 1o XH-

OUTHh  TpOCTEHIINe|pacyeThl 0 XUMHU- |pacdeThl 0 XUMHU- |MUYECKUM (HopMysaM U
V1 CTEXHOMETpHUYECKHE [UeCKUM (hopMynaM |deckuM (GopMyliaM |ypaBHEHUSIM, IPHUEM He
pacueTsl IO XHUMM-|M YPaBHEHHSM, HO |M YPaBHEHHUSM, OC- |3aTPYAHSETCS C OTBETOM
yeckuM  (hopMyJiaM |J0MmycKaeT TpyOble |HOBBIBAasCh HAa T€O- |TPU BUIOW3MEHEHUH 3a-
U YpaBHEHHUSIM. owmnOKY, HAapyIlIe- |peTUYECcKor 0aze  |maHuii, UCIIONB3YET B OT-
HUS JIOTUKY XMMHU- |IPOTPAaMMHOTO Ma- |BeTe€ MaTepHall U3 JIUTepa-
YEeCKOI'0 MBILUICHHS |Tepuaja TYpPBI, IPaBUIBHO 000CHO-
BbIBAaeT MPUHATOE pellie-
HHE.
YMeer TeCHO yBSI3bIBaTh
Ymeert paccuuTel- | YMeeT pacCUUTBI- |TEOPHIO C MPAKTHKOM,
BaTh H3MEHEHHUS BaTh N3MEHEHHUS CBOOOJHO PacCUNUTHIBATH
He ymeer paccuu-|CKOpOCTH peakuud |CKOPOCTH PEaKUUH |M3MEHEHHS CKOPOCTH pe-
THIBaTh HM3MCHEHHS |IPH U3MEHECHUH NpY U3MEHEHUU aKLUU TpU U3MEHEHUU
CKOPOCTH pEaKLWH|KOHLEHTPAUWid U |KOHLEHTpauuid U |KOHLEHTPALUH U aBie-
npu W3MEHEHWH | 1aBJICHNS; OTIpe/ie- |/aBJICHHUS; OTIpe/ie- |HUs; ONPEAeNATh CABUT
KOHLIEHTPaUH  H|JIATh COBUT PaBHO- |JIATh CIBUT PaBHO- |PaBHOBECHS B CUCTEMax
V2 JIaBJICHUS; OIpEJie-|BeCcus B CCTEMax |BECHs B CUCTEMax |pU U3MEHEHUU TeMIlepa-
JATH CHBUT PaBHO-|[IPU U3MEHEHUU IpU U3MEHEHUU TYpBI, 1aBJICHUS U KOH-
BECHS B CHCTEMax |TeMIIepaTypsbl, 1aB- |TEMIIEPATyphbl, JaB- |LEHTPALUii, IprUYeM He
npu W3MEHEHUH|JICHNUS M KOHLIEH-  |JICHWS M KOHLIEH-  |[3aTPYAHSETCS C OTBETOM
TEeMIIepaTyphsl, JaB-|TpaLUid, HO IOMyC- |TPaLUid, OCHOBBIBA- [IPU BHUIOM3MEHEHUH 3a-
JeHUs W KOHIICH-|KaeT TpyObIe OmNO- |SICh Ha TEOpETHYe- |IaHHi, UCTIOIB3YEeT B OT-
TpaLHid. KH{, HapyIIEHHs JIO- |CKOH Oa3e mpo- BETE MaTepHal U3 JuTepa-
TUKW XUMHUYECKOTO |[TPaMMHOTO MaTepH- |TYpHl, MPABMIBHO 000CHO-
MBILIICHHUS. arna. BBIBA€T MIPUHATOE pellie-
HUE.
YMeeT TeCHO YBA3BIBATh
Ymeer npoBoInTH TEOPHIO C MPAKTUKOU
POBOZL YMmeeT npoBOIUTH P P ’
pacueT MOJSIPHOCTH CBOOOHO MPOBOAUTH pac-
pacder MOJIAPHOCTU
He ymeer mnpoBo-{u HOpPMAJIBHOCTH YyeT MOJISIPHOCTH U HOP-
1 HOPpMaJIbHOCTH
IUTh pacyeT MO-|{pacTBOpPa MO Macco- MaJIbHOCTH PAacTBOpa MO
o pacTBopa 1o Macco- .
JSPHOCTH UM HOP-|BOH J0JIE pacTBO- o MaccOBO¥ J10JIe pacTBO-
BOI1 J10JI€ pacTBO-
MaJIbHOCTH PpacTBO-|PEHHOTr0 BEILLECTBA, PEHHOT'O BEIECTBa, U3Me-
. PEHHOTO BEILECTBA,
pa 1O MAaccOBOI|M3MEHEHUS KOHICH- HEHHUS KOHLEHTPALUH IIPH
V3 W3MEHEHUS KOHIIEH-
ZI0N€ PAaCTBOPEHHO- TPALMK DU A3~ | o oo pas30baBiIeHUH pacTBOPA,
ro BellecTBa, W3Me-|0aBJIECHUH pacTBOpa, p pH b MIpUYEM HE 3aTpyAHAETCS
OaBieHUM pacTBOpA,
HEHHS KOHLEHTpPa-|HO JAOIYCKaeT Irpy- C OTBETOM IIPH BUIOU3ME-
OCHOBBIBasICh Ha .
MM Tpu pa3dase-|0Oble OIUOKH, . HEHUU 3aJ]aHuH, UCTIOJIb-
TeopeTHIecKoi Oaze
HHUH PacTBOPA. HapyLICHUS JIOTHKH 3yeT B OTBETE MaTepua u3
HIPOTrPaMMHOI0 Ma-
XUMHYECKOTO TepHaTa JIUTEpaTyphl, MPaBUILHO
MBILIICHHUS. p ' 000CHOBBIBAET IPUHATOE
pelieHue.
He ymeer cocraB-|YMeeT cOCTaBIIATh |YMeeT COCTABIATh |YMeeT TECHO YBA3BIBATh
Y4 TATh ypaBHEHUS |ypaBHEHHS JUCCO- |ypaBHEHHMS JUCCO- |TEOPHUIO C MPAKTUKOM,

JIMCCOLIMAIINNA DJICK-

nuanuu 3JICKTPOJIN-

nuanuu 3JICKTPOJIN-

CcBOOOJIHO COCTaBIIATh




20

TPOJUTOB, PAaCCUHU-
TBIBaTh KX KOH-
CTaHTy U CTCIICHb
JUCCOITHAITN B
BOJHBIX pACTBOPAX.

TOB, PACCUUTHIBATh
WX KOHCTaHTY U
CTETIEHb AUCCOLMA-
IIUH B BOAHBIX pac-
TBOpax, HO JIOIycC-
KaeT rpyOsbIe ommob-
K{, HapyIIEHHS JIO-
TUKU XHMHUYECKOTO
MBILIICHHUS.

TOB, PaCCUUTHIBATD
UX KOHCTaHTy U
CTeTeHb AUCCOoLna-
IIH B BOJHBIX pac-
TBOpPAaX, OCHOBBIBA-
SCh Ha TEOpETHYE-
ckoit 6aze mpo-
rPaMMHOTO MaTepH-
ana.

ypaBHEHHUS TUCCOLIUALIIN
AIIEKTPOJIUTOB, PACCUUTHI-
BaTh MX KOHCTAaHTY H CTe-
MEeHb JUCCOLIUALIMM B BOI-
HBIX pacTBOpax, IpHYeM
HE 3aTPY/IHSIETCS C OTBE-
TOM TIPH BUJIOU3MEHEHUHT
3a/laHui, UCTIOJIb3YET B
OTBETE MaTepHall U3 JIUTE-
parypsl, IpaBMILHO 000C-
HOBBIBAET IPHHATOE pe-
IHICHHE.

He ymeer coctaB-

YMeeT cOCTaBIIATh
ypaBHEHUS THIPO-
JIN3a COJIER B MOJIe-

YMeeT COCTaBIATh
ypaBHEHUS THIPO-
JIN3a COJIER B MOJIe-

YMeeT TeCHO yBA3bIBATbH
TEOPHUIO C NPAKTUKOM,
CBOOOJHO COCTaBIIAThH
YpaBHEHUS TUAPOIIN3A
coJiell B MOJIEKYJISIPHOU U

JIATH YPABHEHMUS |[KYJSIPHOM U MOJIE-  |KYJIIPHOM M MOJIe- |MOJIEKYJIIPHO-HOHHOU
Vs TUIPONU3a COJIed B|KYJISIPHO-MOHHOM  |KYyJAPHO-MOHHOHW  |popmax, mpudeM He 3a-
MOJIEKYJIIpHOH  H|dopMax, HO Jomyc- |(hopMax, OCHOBBIBA- [TPYJHSETCS C OTBETOM
MOJIEKYJISIPHO- KaeT TpyObIe OmNO- |ICh Ha TEOpeTHYe- |MPH BUIOU3MEHEHHUH 3a-
MOHHOH opMax.  |KH, HApYIIEHHS JIO- [CKOH Oa3e mpo- JTaHWM, UCTIONB3YET B OT-
TUKH XMMHUYECKOTO |[FPAMMHOIO MAaTE€pH- |BETE MaTepuai U3 JIUTepa-
MBIILICHUS. ana. TYpBI, IPaBUIBHO 000CHO-
BBIBAET NPUHSTOE pellie-
HUE.
YMeeT TeCHO YBSI3bIBaTh
YMeer coCcTaBisATh |YMeET COCTABISATh |TEOPHUIO C IPAKTUKOM,
PEaKIy OKUCIIe-  [peaKIMH OKUCIIe-  |CBOOOMHO COCTaBISATH pe-
He YMeeT COoCTaB- HUA- HUA- AaKIIMK1 OKHUCJICHUA-
JSITh PEaKLUK | BOCCTAHOBJICHHS,  |BOCCTAHOBIICHUS, |BOCCTAHOBJICHUS, YpaBHU-
OKUCJICHUSI- ypaBHUBATh UX M€- |ypaBHHUBAaTh UX Me- |BaThb UX METOJAMHU 3JCK-
BOCCTAHOBIJIGHHUS,  |TOJAMH 3JIEKTPOH- |TOJAMH AJIEKTPOH- |TPOHHOTO OaaHca WiTH
Y6 YpaBHHBATh HX Me-|HOTO OajlaHca WM |HOTO OajlaHca WM  [3JIEKTPOHHO-HOHHBIM,
TOaMHU  3JIEKTPOH-|3IEKTPOHHO- 3JIEKTPOHHO- MIPUYEM HE 3aTPYAHACTCS
HOro OanaHca WIM|MOHHBIM, HO JOMYC- [MOHHBIM, OCHOBBI- |C OTBETOM IPY BHIOU3ME-
3JIEKTPOHHO- KaeT rpyObIe OIMMO- |BasCh HA TEOPETU- |HCHUU 3aJaHUMN, UCTIONb-
VMOHHBIM. KM, HApYIICHHS JIO- [4eCKOi Oa3e mpo-  |3yeT B OTBETE MaTepual U3
TUKU XUMHUYECKOTO |[I'PAaMMHOI'O MaTCpu- |JIMTCPATYPhI, IIPABUIIBHO
MBIILJICHUS. ana. 000CHOBEIBAET MPHUHATOE
pelieHue.
YMeeT TeCHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM,
Ymeer cocTaBisaTh
YmMmeer cOCTaBIATh |CBOOOJHO COCTaBIATH pe-
peakLny Ha HJIeK-
peaklyy Ha 3JIEK-  |aKLWU Ha JJIEKTPoAax,
He ymeer cocras-|Tpoaax, MIpoTeKaro-
TPOJax, MPOTEKal0- |IPOTEKAIOIINE B rajibBa-
JATh pEakUuy Ha|ulue B rajlbBaHuye-
e B rajlbBaHU4YC- |HUYCCKUX IJIEMCHTAX,
3MEKTPOJIaX, MPOTe-|CKUX 3TEeMEHTax, HO
v7 CKHX DJIIEMEHTaX, |IpUYEM HE 3aTPyAHSIETCS
Kalollie B TallbBa-|I0MyCKaeT ITpyonIe
OCHOBBIBAsICh Ha C OTBETOM IIpHU BUJAOU3ME-
HUYECKUX DJIEMEH-|OIMHOKH, HapyIe- N .
TEOPETHYECKON 0a3e HeHU! 3aJaHHid, UCTIONb-
Tax. HUS JIOTUKU XUMU-
MIPOrpaMMHOI0 Ma- |3yeT B OTBETE MaTepHuas u3
YEeCKOIr'0 MBIIILIE-
st Tepuaa. JUTEPATypPbl, IPABUILHO
‘ 000CHOBBIBAET NIPUHSTOE
pelieHue.
V8 He ymeer cocTaB-|YMeeT COCTaBJIATh |YMeeT COCTaBIISATh |YMeeT TECHO YBSI3bIBaTh

JIATb pCakKlMK Ha

pCaKnoru Ha 3JICK-

pCaKnoru Ha 3JICK-

TEOPHIO C MPAKTHUKOMH,
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3JEKTpOJIax npu
KOppO3UH MeTaula
C MOKPBITHEM B pa3-
JIMYHBIX Cpeax.

TpOAax MpH KOppo-
31H MeTaJlia ¢ Ho-
KPBITHEM B pa3iny-
HBIX CpeJax, HO JI0-
IyCKaeT rpyoble
omKOKH, HapyIIe-
HHS JIOTHKH XUMH-
YEeCKOTO MBIIILIe-
HHSI.

TpOJax mpu KOppo-
3WH MeTaljIa Mo-
KPBITUEM B pa3iind-
HBIX CpeJlax, OCHO-
BBIBasICh Ha TEOpe-
THYECKOH 6aze mpo-
rPaMMHOTO MaTepu-
ana.

CBOOOIHO COCTABIISATh pe-
aKIMU Ha JJIEKTPOAax MpH
KOPPO3UH MeTaJlia C Mo-
KPBITUEM B pa3JIMIHBIX
cpenax, Npu4eM He 3a-
TPYAHSIETCA C OTBETOM
NpY BUIOU3MEHEHUH 3a-
JlaHUH, UCIIONB3YET B OT-
BETE MaTepual u3 JIuTepa-
TypBl, IPaBUIHHO 00OCHO-
BBIBAET MIPHUHATOE peLie-
HHE.

He ymeer npoBo-
JIUTh pacdeTsl 110

Ymeet npoBOAUTH
pacdeTsl 0 peak-
UM TIOJTYYCHUS U
TBEPJCHUS BSIXKY-

YMmeeT npoBOIUTH
pacyeTsl o peak-
UAM MOJTYUCHUSA U
TBEPJCHUS BSIXKY-

YMeeT TeCHO yBA3bIBaTH
TEOPHUIO C NPAKTUKOM,
CBOOOHO MPOBOAUTH pac-
YCThI 110 PEAKIUAM I10JTYy-
YEHHS U TBEPICHHUS BsI-
JKYIIUX, IpU4YEM He 3a-

Y9 €aKUUsM TOJyYe-|IIHUX, HO JOIMyCKaeT TPYIHSAETCA C OTBETOM
peak Y IHHX, HO 0Ty LI1UX, OCHOBBIBASICh PYA
HUS W TBEPHACHU TpyObIe OINOKH, . |mMpu BUIOW3MEHEHUH 3a-
Ha TEOPETUUECKOU .
BSDKYILIHX. HapyUIECHUS JIOTUKU JTaHUH, UCTIONB3YET B OT-
0asze mporpaMMHOTO
XUMUYECKOTO BETE MaTepual U3 JUTepa-
Marepuana.
MBIIIJICHUS. TypHI, TPaBHIHHO 00OOCHO-
BBIBAET MPUHSTOE pellie-
HUE.
HNmeeT HaBBIKK
HNmeeT HABBIKH COCTAaBIIATH BJICK-
HNMeeT HaBBIKH CBOOOIHO
He wuMeeT HaBBI-|COCTABIATH JICK- |TPOHHBIC U DJICK-
COCTAaBIIATH PJICKTPOHHBIE
KOB COCTABJIATH [ TPOHHBIC U 3JIEK-  [TPOHHO-
1 DJICKTPOHHO-
AIEKTPOHHBIC U |TPOHHO- rpaduueckue dop-
rpaduueckue Gopmybr
H1 3JIEKTPOHHO- rpadudeckue Gop- [MyJIBl aTOMOB dJIe-
aTOMOB 3JIEMEHTOB, IPH-
rpaduyeckue Gop-|MyIbl aTOMOB 3Jie- |MEHTOB, OCHOBBIBA-
YeM He 3aTPyIHSIETCS C
MyJIBI aTOMOB 3JIe-|MEHTOB, HO JOITyC- |SICh Ha TEOpEeTHUE-
N OTBETOM TIPY BUJOU3ME-
MEHTOB. KaeT rpyObIe ommo- |CKoi Oa3ze mpo- N
HEHUU 3aJaHuil.
KH. TPaMMHOTO MaTepu-
ana.
HNmeeT HABBIKH
HNmeer HaBbIKH PacCUMUTHIBAThH BO-
He wuMeeTr HaBBI-|pacCUNTHIBATE BO- |IOPOAHEIN Moka3za- |MMeeT HaBBIKH CBOOOIHO
KOB PacCUUTHIBATh|JOPOIHBIN MOKa3a- |Telb 0 U3MEHEHUIO |[paCCUUTHIBATH BOAOPOI-
BOJOPOJHBIN IOKA-|TENb [0 U3MEHEHUIO |KOHIIEHTpaui HBIN MOKAa3aTeNb [0 U3Me-
3aTellb [0 HW3MEHE-|KOHLEHTpalui wonoB H™ u OH, HEHUIO KOHLIEHTpaIuii
HUIO KOHIEeHTpauuiilnonos H' u OH, senmuuuHy pH pac- |uonos H' u OH’, Benuuu-
H4 wonos H' u OH,|Bemmumny pH pac- |TBOpoB KucioT U |Hy pH pacTBOpOB KHMCIIOT
BennunHy pH pac-|TBOpPOB KUCIIOT U OCHOBAaHHUM C U3- Y OCHOBAaHUM C U3BECTHOU
TBOPOB KHUCJIOT H|OCHOBAHHM C U3- BECTHOM KOHIIEH-  |KOHIIEHTpalueH, IpudemM
OCHOBaHMM C W3-|BECTHOM KOHIIEH-  |Tpaluei, OCHOBBI- |HE 3aTpYyJHSETCS C OTBE-
BECTHON  KOHILEH-|Tpaluel, HO TOMyc- |BasiCh HA TEOPETH- |TOM IPU BUJIOU3MEHEHUU
Tparmei. KaeT rpyObIe OmMO- [4ecKoil 0asze mpo-  |3aJaHUiA.
KH. TpaMMHOTO MaTepu-
ana.
He wumeer HaBbl-|IMeeT HaBbIKHU HNmeet HABBIKH HNmeeT HAaBBIKH CBOOOIHO
KOB COCTABJIATH|COCTABJISITh pEaK-  [COCTABJIATH PEaK-  |COCTaBIISATH PEAKITUH B3a-
H6 peakuud  B3aMMO-|LIMU B3aUMOJICH- 1Y B3aUMOJICH- MMOJECUCTBUS METAILJIOB C

JICHCTBHS METaJIOB
C BOAOH, BOJIHBIMH

CTBHSI METAJIJIOB C
BOJIOM, BOJHBIMU

CTBHUSI METAJIJIOB C
BOJOM, BOJHBIMU

BOJIOM, BOJHBIMH PAacTBO-
paMu coJied, KUCIOTaMu,
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pacTBOpaMH COJIEH,
KHCJIOTaMH,  ILEJIO-
YaMu.

pacTBOpaMH COJIeH,
KHCJIOTaMH, IIEJI0-
YaMH, HO JOITyCKaeT
rpyOble OmNOKH.

pacTBopaMH COJEH,
KHUCJIOTAMM, LIENO0-
YyaMH, OCHOBBIBAsICh
Ha TEOPETUUECKON
0a3e mporpaMMHOTO
Marepuana.

LIET0YaMHU, IPUYEM HE
3aTPYJHSAETCS C OTBETOM
[IPY BUJIOU3MEHEHUH 3a-
JTaHUH.

He wumeer HaBbI-
KOB COCTaBJIATh
peaknud Ha dJEK-
TpOJax TPHU KOPPO-

HMeeT HABBIKH
COCTaBJIISATh PEAK-
LMY Ha 3JIEKTPOJIax
MIpU KOPPO3HUH MeE-

HMeeT HABBIKH
COCTaBIIATH peak-
WU Ha JIEKTPOIax
TIPH KOPPO3UH Me-
Tajia ¢ IPUMECSIMU

Hmeer HAaBBLIKHM CBOOOIHO
COCTAaBIIATh PEAKLIUU Ha
AIEKTPOJIaX PU KOPPO3UHU
MeTallia ¢ IPUMECSIMH U

H7 TaJjula ¢ IPUMECSIMH |M CIUIABOB B pa3-  |CIUIABOB B Pa3JIMYHbBIX
3UM MeTajula C MpHU-
U CIUIaBOB B pa3- JUYHBIX cpenax, cpenax, IpuyeM He 3a-
MeCSIMH U CILIaBOB
JUYHBIX cpeflaX, HO |OCHOBBIBASICh HA TPYIHSACTCS C OTBETOM
B Pa3IUYHBIX Cpe- o
ax JIOITyCKaeT TpyOble  [TeOpeTHYECKO Oa3e|npu BUIOU3MEHEHHH 3a-
Aax. OLINOKMU. MPOTPaAMMHOTO Ma- |TaHUM.
Tepuaia.
HNMeeT HABLIKH
HMeeT HABBIKH cocraBieHus ypas- |MMeeT HaBBIKH CBOOO/I-
He wumeer HaBBI- N o
COCTABJICHUS YpaB- |HEHUH pEaKIIHii I10- |HOT'O COCTABJICHUS YPaB-
KOB  COCTaBJIEHUS . - N .
o . |HeHUH peakuui mo- |Iy4yeHus NojiuMe- |HEHHUH peakuuil momyde-
YpaBHEHUH peakiuit
ONVHCHHS  TIOMH JydeHUs MOJIUME-  [pOB METOJaMHU IIETI- |HHSI IIOJTMMEPOB METOJaMHU
H9 Y POB METOJIaMU LIEM- [HOM U CTyNEHYaTON |[EMHON U CTyNEeHYaTOU
MEpOB MeTOJaMU

LENHOM M CTyIEH-
4aTol MoJIMMepu3a-
LUH.

HOH M CTyIIEHYaTON
MOJIMMEPHU3aLUH, HO
JIOITyCKaeT rpyobie
OIIINOKH.

HOJIMMEPU3AIIHH,
OCHOBBIBAsICh Ha
TEOpeTHUIECKol Oaze
HIPOrpaMMHOTO Ma-
Tepuaa.

MOJIUMEPU3ALIUY, TIPUIEM
HE 3aTPyIHSIETCS C OTBE-

TOM TIIPU BUJIOU3MEHEHUU
3aIaHUH.

7.2.3. Onucanue 1IKaiabl U KPUTEPUEB OLCHUBAHUS JJIS IPOBEJICHUS MTPOMEKYTOUYHOW aTTecTa-
IUA 00YyJaronuXxcsl MO JUCHUIUINHE (MOIyNI0) B (opme 3ammTsl KypcoBOW pabOTHI/IPOEKTa:
KypcoBas paboTa y4eOHBIM IJIaHOM [0 JIAHHOW JUCIUILIMHE HE MPEAYCMOTpeHa

7.2.4. Onicanue 1IKaiabl U KPUTEPUEB OLCHUBAHUS JJISI IPOBEJICHUS MTPOMEKYTOUYHOW aTTecTa-
U O0yYaKIUXCs MO JTUcHuIuinHe (Moaynio) B ¢opMe 3ayeTta: ydeOHBIM IIJIAHOM IO JaHHOM
JMCLIUIUIMHE MPETYCMOTPEH 3a4eT JJIs 3a04HOM (hopMBI 00yUeHHS.

Kon mokazare-
JISI OLICHUBAHMSA

Ornenka

He 3aureno

3a4yTeHo

31

He 3Haer poib XUMUU B COBPEMEHHOMU
CTPOUTENBHON HHIYCTPUH, TEXHOJIOTHU
MIPOU3BOJICTBA CTPOUTENBHBIX M3AETHI U

KOHCTPYKIIMH.

LIUH.

TBepno 3HaeT poOIb XUMUU B COBPEMEHHOM
CTPOUTETHHON WHIYCTPUH, TEXHOJIOTHH MPOU3-
BOJICTBA CTPOUTENHHBIX HU3JEIUA U KOHCTPYK-

32

He 3HaeT oCHOBHBIC XMMHUUYECKHUE MOHS-
THA W 3aKOHbI, XUMHIO 3JIEMCHTOB, OC-
HOBHBIC 3aKOHOMEPHOCTH TIIPOTCKAHUA

XUMHUUYECCKHUX peaKuHﬁ.

LIUH.

TBepZ[O 3HAE€T OCHOBHBIC XUMHUYCCKUC IMOHATHA
" 3aKOHBI, XUMHIO 3JICMCHTOB, OCHOBHBIC 3aKO-
HOMCEPHOCTHU MPOTCKAHUA XHUMHUYCCKUX pCak-

33

He 3maer oOmme
PacTBOPOB.

CBOWMCTBA BOIHBIX

TBepno
TBOPOB.

3HaeT o0IIMe CBOMCTBA BOJHBIX pac-

34

He 3HaeT OCHOBBI TEOPHUU DIEKTPOIU-
TUYECKON JUCCOLMALNH.

TBepno

3HAET OCHOBBI TCOPUU IJICKTPOIUTH-
YeCKOH JUCCOLMALINH.

35

He 3HaeT 0CHOBEI TCOPpUHU T'NApOJIN3a

COJIeH.

COJIeH.

TBepz[o 3HA€T OCHOBBI TCOPHH Ir'HAPOJIU3a

v1

He ymeer mnpoBOAUTH MpoCTEHIINeE

Ymeer npoBOAMTH

IIPOCTEHIIINE CTEXUOMET-
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CTEXMOMETPUUECKHE PACUEThl MO XH-
MHYeCcKiM (hopMyraM U YpaBHEHHUSIM.

pHUUYECKHE pacyeThl M0 XHUMUYECKUM (opMy-
J1aM U YPaBHEHUSAM.

y2

He ymeeT paccuuThIBaTh W3MEHEHUS
CKOPOCTH pEaKIUH TpU H3MEHEHUU
KOHIIEHTpAIlMiA W JIaBJICHUS; OIpee-
JSATh CIOBUI pPaBHOBECHUS B CHCTEMax
IIpH U3MEHEHWU TeMIepaTyphl, JaBle-
HUS U KOHI[EHTPAIIHH.

Ymeer pacCUnThiBaTb M3MCHCHUA CKOPOCTHU
peakuuu Mnpu HU3MCHCHUUN KOHLICHTpaLIHfI u
JOaBJICHUA; ONPEACIIATE CABUI' PAaBHOBECUA B
CUCTCMax IpU H3MCHCHUHU TCEMIICPATYPHI,
JaBJICHUA U KOHHGHTpaHHﬁ.

v3

He ymeer mpoBoaWTH pacdeT MOJSp-
HOCTH M HOPMAQJIBHOCTH PacTBopa IO
MaccoBOHM J10JI€é PACTBOPEHHOIO Bellle-
CTBa, M3MCHEHHs KOHIICHTpAIMHA TpHU
pa3baBIeHUH pacTBOpa.

YMeer NPOBOAUTH pAaCUeT MOJSAPHOCTH WU
HOPMAaJIBHOCTH PacTBOpa MO MacCOBOW J0JIe
PacTBOPEHHOTO BEIISCTBA, WU3MEHEHUS! KOH-
[EHTPAaMK NPY pa30aBIeHUU pacTBOpa.

V4

He ymeeTt cocTaBiATh ypaBHEHUS AMC-
COLIMAITMH  DJIEKTPOJIUTOB, PACCUUTHI-
BaTh MX KOHCTAHTY U CTENEHb IUCCO-
IIMAIH B BOJHBIX PacTBOPax.

YMeeT COCTaBIATh ypaBHEHUS TUCCOLUAIIT
3JIEKTPOIUTOB, PACCUUTHLIBATH MX KOHCTAHTY U
CTETICHb TUCCOITHAITIH B BOJHBIX PACTBOPAX.

v5

He ymeeT cocTaBJATh ypaBHEHHS T'MI-
ponusa coleil B MOJIEKYJISIPHOM U MO-
JICKYJIAPHO-HOHHOH (hopMax.

YMeeT coCTaBJIATh YpPaBHEHUs TIHMAPOJIU3a
cojieil B MOJEKYJSIPHOM M MOJIEKYJSpHO-
HMOHHOM hopmax.

HI

He uMeeT HABBIKOB COCTaBJIATH 3JIEK-
TPOHHBIE U BJIEKTPOHHO-TpadUUECcKHe
(hopMyIIBl aTOMOB AJIEMEHTOB.

HMmeeT HABBIKM COCTaBIATH 3JIEKTPOHHBIE U
3JEKTPOHHO-TpaduUecKue (QOPMYJIBI aTOMOB
JJIEMEHTOB.

H4

He wunMeeT HaBBIKOB pacCUUTHIBATH
BOJOPOAHBIA MOKa3aTeidb N[O H3MEHE-
HUIO KOHUEHTpalUi HOHOB H' u OH,
BeJIMuMHY pH pacTBOpOB KHUCIOT U OC-
HOBAaHMM C M3BECTHOU KOHIEHTPALIUEH.

HNMeeT HaBBIKM pacCUMTHIBATH BOJOPOIHBII
[I0Ka3aTeNb 0 W3MEHEHUIO KOHICHTpalUii
nonos H" u OH’, Benmmuuny pH pacTBopoB
KHCIOT M OCHOBAaHMH C M3BECTHOH KOHIEH-
Tpalue.

7.3.

Tunosslie KOHTPOJIBHBIC 3aJlaHUs HJIM HWHBIC MaTCpUalbl, H€O6XOI[I/IMI>I€ JJIs1 OICHKH

3HAHW, YMEHUH, HABBIKOB U (WJIM) OMBITA AESITETbHOCTH, XapaKTEPU3YIOUIUX dTambl GOPMUPO-
BaHUI KOMIIETEHIINHN

7.3.1.

Texymuii KOHTPOJIb

[Ipu Texyien arrecTany MPOBOAUTCS KOHTPOJIb 3HAHWW CTYIEHTOB: KOJUTOKBUYM Ne |
WM KOHTpoJdbHas padota Nel (o remam 1,2,3) u kommokBuyM Ne 2 unu KoHTponibHas pabota No
2 (mo temam 4, 5, 6).
Komnoksuym Ne 1 u xoHtposnbHas pabora Ne 1. Temsr: Ctpoenue atoma. Kunetnka u

xuMudeckoe paBHoBecue. O0mue cBoiicTBa pacTBopoB. Jucconnanus. ['maponms. Kommonnnoe
COCTOSIHME BEIIECTBA.
Conepkanne koymokBuymMa Ne 1 ¥ KOHTpOJbHOU paboThl No 1:

1. Belpa3ure uepe3 KOHLEHTPALUK CKOPOCTHU MPSIMON U OOpaTHOM peakiuii 1 KOHCTaH-
Ty PaBHOBECHS JJIS1 CUCTEMBI:

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

Kyna cmecturces paBHOBecHe NpU: @) TOBBIIICHUH TeMIEpaTyphl; 0) MOBBIIICHUH J1aBie-
HUS; B) MOBbIIICHUH KOHIIeHTpanuu Cly?

2. Ilpu cuntese ammuaka Ny + 3H; < 2NH; paBHOBecue ycTaHOBHMIIOCH IPU CIIEAYIO-
[IMX KOHIIEHTPAIMIX pearupyrommx Bemects (Moaw/n): [N2] = 2,5; [H2] = 1,8; [NH3] = 3,6. Pac-
CUMTaiTe UCXO/IHBIE KOHLIEHTPAIIUH a30Ta U BOJOPOJA.

3. CocraBbTe AJIEKTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyro (hopMmyisl sjaeMeHta Si u
vona Mg®*. OnpesennTe MOPSAKOBBIA HOMEp M HA3BAHKE HICMEHTA, CCIIH CTPYKTYpPa BAJICHTHO-
T'0 BEKTPOHHOTO CJIOS €T0 aTOMa COOTBETCTBYeT hopmyie: 4F*6s%,

4. B mabopatopuu MMEETCsl pacTBOP C MAacCOBOM JoJieil cepHOil KUCIOTH 5,5% (MmIo0T-
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HocTh 1,035 r/mi). Onpenenute 06bEM 3TOrO pacTBOpa, KOTOPBIA MOTpeOyeTcs sl MPUTrOTOB-
nenus 0,25 M pactBopa H,SO4 06Bemom 300 mut.

5. Beraucnute pH 0,1 H. pacTtBopa cununbHON Kucnotel HCN, KoHCTaHTa nucconuaniu
KOTOpOii paBHa 4,9x107"°.

6. Hamucatb MoJeKyssipHbIe M HOHHBIE (POPMBI YPAaBHEHUI T'MIPOIN3a, IPOTEKAIOILIETO
B pactBopax cosieii: NaCN u Cu(NOs3),. Kak MOXHO YCHITUTD WITH OCIIA0UTh UX TUAPOIH3?

7. Hanmmute cxembl U GOPMYJIBI CTPOCHUS MULEIL, TOYUYEHHBIX TPU B3aUMOICHCTBHH
cynbdaTa Kainusi U HUTparta 6apus npu: a) U30bITKe cyinbdaTa Kanus; 0) u30bITKe HUTpaTa Oapusl.

KommoxsuyMm Ne 2 u koHTposbHast pabora Ne 2. Temsl: XKectkocTs Bobl. OKUCIUTEILHO-
BOCCTaHOBUTEJIbHBIE peakiui. CBoKcTBa MeTaIUIOB. OCHOBBI ANeKTpoxuMuu. Koppo3ust metaii-
JIOB U METOABI 3aIIMTHI OT Hee. XUMHS BKYIUX BeuiecTB. OCHOBBI OPraHMYECKON XUMHUH U
XUMHH MTOJIUMEPOB.

Coneprkanuie KoJokBruyMa Ne 2 ¥ KOHTPOJIbHOU paboThl No 2:

1. K 100 1 Boasl, copepxkarieit 0,1 momns ximopuma maraus, go6asieno 0,1 Mo Tuapok-
cuma kaieius 1 0,05 Mot conpl. Kak M3MEeHHUTCA BeIUYMHA OOIIEH KECTKOCTH?

2. 3aKOHYUTh YpaBHEHUs PEAKIIUH, COCTAaBbTE DJICKTPOHHBIM OaNaHC, YKaKUTE OKHCIIH-
TEJb U BOCCTAHOBUTEIb:

Mg + H,SO4 (koH11.) —

Ag + HNOj3 (pa36.) —

3. Ilpu pactBOopeHuu B comnsiHoM kuciore 10 r craBa MarHusi ¥ aJIOMUHHS BBIICTUIOCH
11 1 Bogopoja. Belunciure nponeHTHBIN COCTaB CIUIaBa.

4. Pa3bepute paboTy raipbBaHHUYECKOTO 3JIEMEHTA, HAMUIIUTE aHOJHYIO U KaTOJIHYIO pe-
akiuu, paccuutaite 3/]C snemeHTa B CTaHAAPTHBIX YCIOBUSIX:

Zn | ZnS0O,4 (pacTBOD) || CuSQq (pactBOp) | Cu

5. Hanummte aHOAHBIN M KaTOIHBIN MpPOIECCHl TPU KOPPO3UH KOHTAKTUPYIOIIUX METal-
JIOB KeJie30-MarHuii B cpeae ¢ pH=8.

6. IlpuBenTe MpUMEp KaTOAHOTO MOKPHITHS Ha HUKeNe. Hamummre aHOAHYIO M KaTO/-
HYIO peaklnu, MPOTEKAIOIIHe IPH KOPPO3UH MOBPEKACHHOTO MOKPHITHS B cpefie ¢ pH=6.

7. OnpenenuTs YUCTOTY MPUPOAHOIO TUIICA, €CIM IpU ero HarpeBanuu 10 120°C Beize-
aunock 14% Bonwl (TpenamnonaraeTcs, YTo IpUMECH BOY HE COIepXKar).

®opMmoii TeKyIIero KOHTPOJIsI 3HAHWH, 00yJaromuxcs Ha J1a00paTOPHBIX 3aHITUSX SBIIS-
€TCs 3alllUTa BBHIMOJIHEHHON TabopaTOpHON palboThl, KOTOpas 3aKJouaeTcsl B MpoBepke Jabopa-
TOPHOTO JKypHaJa.

7.3.2. TIpomexxyTo4Has aTTeCTaIHs
B nepBoM cemecTpe mpu yCIOBHM 3aIUThI CTYJEHTOM 3a04HON (pOpMbI 0OyueHHS BbI-
MOJIHEHHBIX J1A0OPAaTOPHBIX pabOT M cladl KOHTPOJIbHOM paboThl Nel crymeHT nomyckaercs K
claye 3ayeTa. 3adeT MPOBOAMUTCS B MUCHBMEHHOM WJIM YCTHOM (opme, BKIIOYAET MOJITOTOBKY,
OTBETHI IK3aMEHYEMOI'0 Ha TEOPETUYECKHE BOMPOCHI, IO €r0 UTOTaM BBICTABIISIETCS OLEHKA «3a-
YTEHO/HE 3aYTEHO.
Bormpocs! k 3a4eTy o THCUUIUINHE «XUMUSD:

1. Kucinble 1 0OCHOBHBIE CONM, UX NOJYyYEHUE B KOHKPETHBIX CHUCTEMAX, PACUEThI 110
YPaBHEHUSM COOTBETCTBYIOIINX PEAKIIHM.

2. @DakTOpsl, BAUAIOIINAE HA CKOPOCTh XUMUUECKUX PEAKLUH.

3. 3akoH aeicTBus Macc. OCOOCHHOCTH €ro MPUMEHEHHUs K PeaKIHsIM B TeTepOreH-
HBIX CUCTEMAX.

4, KoHcTaHTa CKOpOCTH XUMUYECKOM pEaKIUH.

5. PacueT u3MeHeHuss CKOPOCTU PEAKLMM NPU W3MEHEHUH KOHLEHTpaluid U JaBie-
HUSL.

6. Binanue Ttemmeparypsl Ha CKOPOCTb XUMHUYECKMX peakuuid. IIpasuno Banxr-

Iodda.
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7. Pacyer u3MeHeHUsI CKOPOCTH MO U3BECTHOMY KO3((DUIIMEHTY CKOPOCTH U 00paT-
HO.

8. CocTosiHHE XMMHUYECKOTIO PAaBHOBECHSI.

9. KoncranTa paBHOBecus. PacueT KOHCTaHTBI paBHOBECHS 110 MCXOJHBIM M PaBHO-
BECHBIM KOHLIEHTPALMSIM U 0OPATHO.

10. [Tpunnun Jle-IllaTense, onpeneneHue cBUra paBHOBECUS B CHCTEMaxX IPH U3Me-
HEHUU TEMIIEpaTyphl, 1aBJIECHUSA U KOHLIEHTpaluil. [IpuMeHeHne K reTepOreHHbIM CUCTEMAM.

11.  KBaHTOBBIC UKCIa KaK XapaKTEPUCTUKH COCTOSHHUS IEKTPOHOB B aTOME.

12.  Ilpunamun [Maymm.

13. DIIEKTPOHHBIEC U AJIEKTPOHHO-Tpaduieckue HopMysbl SJIEMEHTOB.

14. [lopsimok 3amosiHeHHs MOAYPOBHEN. MaKCUMaIbHOE YUCIIO HJIEKTPOHOB HA IOJ-
YPOBHSIX.

15.  Aromuas snextpoHHas opOutanb. [lopsaok 3amoiHeHust opOuWTaneil Ha MOJ-
YPOBHE.

16. IIpaBuno XyHa, ero WUIFOCTpALKs Ha KOHKPETHBIX IIPUMEPAX.

17.  3HaveHus KBaHTOBBIX YMCEJI AJIS DJIEKTPOHOB B aTOMAaX KOHKPETHBIX 3JIEMEHTOB.

18.  OOmBsicHeHHE MPUYUHBI MEPUOJANIECKOTO U3MEHEHHS CBOWCTB AJIEMEHTOB Ha OC-
HOBE CTPOEHUS UX ATOMOB.

19.  HaxoxaeHwue d1eMeHTa 10 0COOEHHOCTSM CTPOSHUS €T0 SJIEKTPOHHON 000I0UKH.

20.  OcHoBHOE U BO30YKIECHHOE COCTOSTHUE aTOMOB.

21. CrniocoObI BbIpayKE€HUS! KOHIIEHTPAIMK PaCTBOPOB.

22.  PacudeTr MOJSIPHOCTH U HOPMAJIBHOCTH PacTBOpa IO MaccOBOM J10Jie paCTBOPEHHO-
r'0 BEIIECTBA.

23.  Pacuer u3MeHEHUs KOHLEHTPALMH IPU pa30aBICHUU pacTBOPA.

24.  KomnwraTuBHBIC CBOHCTBA PaCTBOPOB.

25.  KosndecTBeHHbIE XapaKTEPUCTUKHU MPoOLIecca 3IEKTPOIUTUIECKON TUCCOLUALINN.

26.  3amgaum Ha 3aKOH pa30aBICHUS.

27.  CriocoObl cMeLIeHUs! paBHOBECHS IIPOLIECCOB AIEKTPOIUTUYECKOHN TUCCOLUAIINH.

28.  YcnoBus HEOOPATUMOCTH MOHHBIX PEaKIUil.

29. HNonnoe npousBeeHre BOIbI.

30.  BonmoponHbIii TOKa3aTeb.

31. Pacuer nusmenenus pH no n3menenuto konueHrpauuii nonos H+ u OH-.

32. Pacuer BenmmuuHbl pH pacTBOpPOB KUCIOT M OCHOBAaHUW C W3BECTHOM KOHLEHTpa-
UEH.

33.  T'maponus comeid, MOJEKYISAPHBIE H MOJIEKYISIPHO-HOHHBIE YPAaBHEHHS THIPOJIH3A.

34.  JIBwxymias cuia THIpOIn3a

35. OCHOBHBIE CITy4au TUIPOTIU3A COJICH.

36.  CreneHb U KOHCTaHTa TUIPOJIN3A.

37.  V3menenwus BenmuuHbBI pH pacTBOpOB coseil B pe3ysbTaTe THAPOIH3a

38.  Bremmagenue B ocajiok T'MJIPOKCHIOB U OCHOBHBIX COJIEH NP OOMEHHBIX peakIusaxX
MEX1Y COJISIMU C TUAPOIU3YIOIINMUCS HOHAMHU.

39. Konnounnsie pactBopsl (3011), X OTIIMYUSA OT UCTUHHBIX. CTPOCHHE MUIICILIBI.

40.  Hanmcanue GpopMya MHILENT 30J€H, TOJy4eHHBIX KOHACHCAIIMOHHBIM METO/IOM B

U3BECTHBIX YCIOBUSX.

ITpy Hanuuuy 3ayeTa MO UTOraM IEPBOrO CEMECTPA M MPU YCIOBUM 3aLUTHI CTYIEHTOM
BBINOJIHEHHBIX JTAOOPATOPHBIX padOT M CAaYM KOHTPOJIBbHOM paboThl Ne2 BO BTOpOM ceMmecTpe
CTYZIEHT 3a04HOM (OpPMBI 00Y4EHUS IOIMYCKaeTCs K CAayue dK3aMeHa

JUis cTyIeHTOB OYHO-3a04HOM (hOpMBI 00YUEHUs] B KauecTBE MPOMEXKYTOUHOM arTecTa-
LU NIPOBOJUTCS MUCbMEHHBIN MM YCTHBIM 9K3aMEH, KOTOPBIH BKJIHOYAET HMOJArOTOBKY, OTBETHI
9K3aMEHYEeMOIr'0 Ha TEOPETHYECKUE BOIPOCHI M pelleHre uM 3aaad. K caaue sk3amMeHa CTyIEHT
JIOIYCKAETCsl NP YCIOBUU 3ALUTHI CTYJEHTOM BBIMOJIHEHHBIX J1a00paTOPHBIX paboT U caauu
KoJu10KkBUYMOB Nel u Ne2.
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[To uToram sK3amMeHa BBICTABIISAECTCS OICHKA.

Bormpocs! k 3k3aMeHy 10 TUCHUIUINHE «XHAMHUSD):

1.  ®axropsl, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIIUH.

2.  3akoH aeictBus Macc. OCOOCHHOCTH €ro NMPUMEHECHHS K PEaKIUsIM B IeTepOrcH-
HBIX CUCTEMaX.
KoHcTaHTa CKOPOCTH XUMHYECKOUN pEaKIHH.
PacueT u3mMeHeHHsI CKOPOCTH PEAKINH MPH U3MEHEHUH KOHIICHTPAIHIA U JTaBJICHUS.
Brustaue TemrepaTypsl Ha CKOPOCTh XUMUYECKHX PEAKITHIA.
VYpaBuenust Appenuyca u Baut-T'odda.
DHeprus akTUBALIMH.
PacueT u3MeHeHHsI CKOPOCTH TI0 U3BECTHOMY KO3 GUIIUEHTY CKOPOCTH U 00paTHO.
CocTosiHME XMMHUYECKOT0 PaBHOBECHSI.
0. KoncraHnTa paBHOBeCHS.

11. Pacyer KOHCTaHThI PaBHOBECHSI MO UCXOAHBIM U PABHOBECHBIM KOHIICHTPAILUSIM U
oOpaTHo.

12. Tlpuunun Jle-lllaTenpe, onpeneneHue caBura paBHOBECHS B CHCTEMaxX IPH U3Me-
HEHUU TeMIIepaTyphl, 1aBICHUS U KOHIICHTparwid. [[puMeHeHrne K TeTepOTeHHBIM CHCTEMAM.

13. TemmoBoit 3pHeKT XUMHUECKOU PEaKIIHH.

14. 3axon I'ecca u cnencTBus U3 HEro.

15. CrangaptHas Temiota oOpa3oBaHUs U €€ HUCIIOJIb30BaHUE MPU pacyeTaxX TETIOBBIX
3¢ dexToB.

16. Tlonsatue 06 SHTpOTHH.

17. KBaHTOBBIC YHCIIa KaK XapAKTEPUCTUKHA COCTOSTHUS DJIEKTPOHOB B aTOME.

18. Tlpunnum [Taymu.

19. DnekTpoHHBIE U AIIEKTPOHHO-TpauuecKue GOpMyIIbI HIIEMEHTOB.

20. Tlopsmox 3amosHEHUs! TOyPOBHEH.

21. MaxkcuMaabHOE YHCIIO AJICKTPOHOB HA MOTYPOBHSX.

22. AToMHasl 3JIEKTpOHHAsi OpOUTATIb.

23. Tlopsimok 3amosHEeHUsT OpOUTANICH Ha TTOTYPOBHE.

24. Tlpasuno XyH7a, €ro WUTIOCTPAIIH Ha KOHKPETHBIX IPUMEpax.

25. 3HauYeHUs KBAHTOBBIX YHCEJ JIJIS DJIEKTPOHOB B aTOMaX KOHKPETHBIX 3JIEMEHTOB.

26. OObsCHEeHHE MPUYUHBI IEPHUOTUIECKOTO U3MEHEHHUS CBOMCTB 3JIEMEHTOB HA OCHOBE
CTPOCHHS MX aTOMOB.

27. HaxoxneHue 3JIeMeHTa IO 0COOEHHOCTSIM CTPOCHHSI €T0 IIEKTPOHHOU 000IOUKH.

28. OcHOBHOE U BO30YXJICHHOEC COCTOSTHHE aTOMOB.

29. DHeprus MOHHM3AIUH, €€ W3MEHEHHE Yy JJEMEHTOB MEPUOJUYECKON CHUCTEMBI IO
TpyIIaM | EPHOIaM.

30. DneKkTpoOTpULIATEIHHOCTh dJIEMEHTa, €€ 3HaYeHHUe NI MpeACKa3aHus TUTA XUMHU-
YECKOU CBSI3U.

31. Ilpupoja XUMHUYECKOI CBA3H.

32. Buasl XUMHAYECKOH CBSI3H.

33. KoBaneHTHas CBs3b, MEXaHH3M €€ 00pa30BaHMs, OCHOBHBIC CBOMCTBA, CBS3b KOJIH-
yecTBa 00pa3yeMbIX KOBAJICHTHBIX CBS3€H CO CTPOCHHUEM 3JIEKTPOHHON 00O0JIOUKH.

34. HenonsipHas u moyisipHasi KOBAJICHTHAS CBSA3b, G - M T -KOBAJICHTHBIC CBS3U.

35. T'ubpuamzanus CBS3CH.

36. JIMIOJIbHBIM MOMEHT.

37. KoopauHaiioHHas CBs3b, €€ OOIIHOCTh U Pa3Iuius ¢ KOBAaJCHTHOM.

38. HonHnas cBsI3b, IPUYMHBI BOSHUKHOBEHUS U OCHOBHBIC CBOMCTBA.

39. BopopoaHnasi cBs3b, YCIOBUSI €€ BOZHUKHOBEHUS, €€ CHJIa U BIMSHHE Ha CBOMCTBA
BEIIIECTB.

40. Amop(dHOE U KpUCTATIINYECKOE COCTOSHUS TBEP/IbIX TEIL.

41. Bwuasl XMMUYECKOU CBSI3U B KpUCTAJIIaX.

R©O©®oNOo U~ W



42.

JIOB.

43.
44,
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OcoOeHHOCTH CTPOCHUSA U CBOICTB ATOMHBIX, HOHHBIX U MOJICKYJISIPHBIX KPUCTAJI-

CriocoObI BbIpaXXeHUs1 KOHLIEHTPALIUH PACTBOPOB.
MounsipHast 1 HopMajbHasi KOHIIEHTPALMH, UX B3aUMOCBS3b U1 PACTBOPOB OCHOBA-

HUM, KHUCJIOT U COJICH.

45.
BELIECTBA.
46.
47.
48.
49.
50.
51.
52,
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.

Pacyer MOJISIPHOCTH M HOPMAJIBHOCTH PAacTBOPA IO MacCOBOM JJ0JIe PACTBOPEHHOTO

PacueT u3mMeHeHHs KOHLIEHTPALUU MTpU pa30aBiIeHUN pacTBOpA.

KosumnratuBHble CBOKCTBA PaCTBOPOB.

3akonsl Payns u Bant-TI'odda.

N3oronnueckuii K03UIMEHT U ero GU3NIECKUN CMBICIT.

Pacuét crenenu aucconuanyy rno BeINYHMHE U30TOHUYECKOT0 KoddulineHTa.
KonnuecTBeHHBIE XapaKTEPUCTUKHU IPOIECCA AIEKTPOIUTUIECKON JUCCOLUALINH.
3amaun Ha 3aKOH pa30aBIICHHS.

CrniocoObl cMelIeHNs] pABHOBECHS MPOLIECCOB AJIEKTPOJIUTHUECKON AUCCOLIUALIIH.
VYcnoBust HEOOPaTUMOCTH MOHHBIX PEAKITUH.

HNonHoe npousBeneHue BOAbIL.

Bonopoansliii mokaszaTes.

Pacuer m3menenus pH 1o u3MeHeHHIo KoHIeHTpanuii monos H™ u OH .
Pacuer BennunHbl pH pacTBOPOB KHCIOT U OCHOBAaHHMM C MU3BECTHON KOHILIEHTpALIH-

I'maponus coneid, MONEKYISPHbIE U MOJIEKYJISIPHO-UOHHBIE YPaBHEHUS TUAPOIU3A.
JIBroKyinas cuia rTuapoaus3a.

OCHOBHBIE ClTy4au TUAPOIU3A COJIEH.

CreneHp ¥ KOHCTaHTa TUPOJIN3A.

N3menenus Bennuunbl pH pacTBOpoB coseil B pe3yabTaTe THApPOIN3a.

Brimagenue B 0caok THAPOKCUAOB M OCHOBHBIX COJIEH TTPU OOMEHHBIX PEAKIUIX

MCKAY COJISIMU C TUAPOJINU3YIOMIUMUCST NOHAMMU.

65.
66.
67.
68.
69.

Komnnounueie pactBopsI (30511), X OTJIMYUS OT HCTHHHBIX.

YcnoBus yeTOMYUBOCTH KOJIOUIHBIX PACTBOPOB.

JInopwmipHbIe 1 THOHOOHBIE 30ITH.

CtpoeHune MUIIEIIBL.

Hanucanune dopmyn munenn 3oiei, HOJy4eHHBIX KOHACHCAIIMOHHBIM METOAOM B

HU3BCCTHLBIX YCJIOBUAX.

70.
71.
72.
73.
74,
75.
76.
77.

Crioco0ObI Koarymsiuu 30J1eH.

XKectkocts Boabl. E€ BiusiHue Ha 3 PEeKTUBHOCTH MOIOLIUX CPEACTB.

OO6pa3oBaHre HAKUIIH.

EnuHums n3MepeHust ;KeCTKOCTH.

Kap6onartnas u HekapOOHaTHas KECTKOCTb.

Bo3HukHOBEeHHE KapOOHATHOM JKECTKOCTH.

Omnpenenenne o0mIeH 1 KapOOHATHOM KECTKOCTU METOJaMU TUTPOBAHHS.

Pacuer BeIMUYMHBI )KECTKOCTU MO U3BECTHOMY COJEPKAHUIO COJICH MIIM KATUOHOB U

AdHHOHOB B BOJIC.

78.
79.
80.
81.

OcCHOBHBIE CTIOCOOBI YCTPAHEHHS KECTKOCTH.

TepMuueckuii METO YMATUYCHHUS.

N3BeCcTKOBBIN U U3BECTKOBO-COJOBBIA METO/Ibl YMSATYEHUS.

Pacuer xonnuecTBa ocagka WM yMSITYUTENS 110 U3BECTHBIM BEJIMYMHAM HCXOIHOU

Y OCTATOYHOM KECTKOCTH U OOPATHO.

82.
83.

HNonooOMeHHbIE CTTOCOOBI YMATYEHUST 1 00€CCOTMBAHUS BOJIBI.
PeaKI_[I/II/I OKHCJICHHUA - BOCCTAaHOBJICHUA, UX ypaBHI/IBaHI/Ie METOAaMHU 3HeKTp0HHOF0

OajlaHca Win OJICKTPOHHO-NOHHBIM.

84.

OcHOBHBIE CTIOCOOBI TIOTYYEHHUSI METAILIIOB.
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85. Mertamnorepmus.

86. T'mpporepmusi.

87. CBa3b (hU3NYECKUX CBOWCTB METAIJIOB C 3JICKTPOHHBIM CTPOCHHUEM MX KPUCTAILJIOB.

88. 3aKOHOMEPHOCTH psijia HAMPSIKCHUH METaJIOB.

89. PacueT 5KBHBaJEHTHOCTH METaJJIa M0 PEAKIMU C KUCIOPOJOM MIIM KUCIIOTOM.

90. B3sauMmogelicTBUE METAIUIOB C BOION U KUCIOTAMH.

91. Peakuuu METayUIOB ¢ KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOIA.

92. TlpwuuHBI pa3nu4usi OKHCIUTEIBHBIX CBOMCTB pa30aBIIeHHOW W KOHIICHTPHPOBAH-
HOW CEpHOU KUCIIOTHI.

93. Peaknuu METa/NIOB ¢ a30THOW KHCJIOTOM B 3aBUCUMOCTH OT €€ KOHIIEHTPAIIUU U aK-
TUBHOCTH METaJlIa.

94. Pacyer oObeMa BBIICISAIONICTOCS ra3a MO0 MaccaM pearupyronux MeTamia U KHCII0-
THI.

95. BzaummojeicTBHE METAIUIOB C PACTBOPAMU IIIEIIOYCH.

96. Pacuer cocTaBa cMecH METAJUIOB MO KOJWYECTBY BBIACIHUBILErOCS Ta3a MpH peak-
UM CO IIEJIOYBIO MM KUCIOTOM.

97. TanbpBaHWYECKHH DJIEMEHT.

98. [TIlpormecchl Ha 3IEKTpoAAX.

99. Poxip MOpUCTOI MEPETOPOIKH.

100. TlonsaTne 006 >JEKTPOAHOM MOTEHIIUAIE.

101. BomopomHblii 31€KTPOSI.

102. CrangapTHbIE AJIEKTPOHBIE MOTEHIMAIBI METAIIOB M PSJ] HANPSHKEHHI.

103. Koppo3ust MeTaiioB 1 GpakTOpbl, BIUSIONIME HA €€ MPOLECC.

104. Xwumudeckas u dJIEKTPOXUMHUYECKAsT KOPPO3HUS.

105. AHOJHBIN U KaTOHBIA MPOIIECCHI.

106. BzammopelicTBHE MeTaula ¢ KHCIOTOH B MPHCYTCTBHE COJM MEHEE aKTUBHOTO Me-
TaJlJIa WIHM IPUA KOHTAKTe C 00Jiee aKTUBHBIM METAJJIOM.

107. Koppo3us o neiicTBreM HepaBHOMEPHOU adpaliuy U Oy AA0IIHUX TOKOB.

108. Knaccuduxamnms cnoco00B 3alUTh METAIIOB OT KOPPO3UH.

109. AHonHBIC M KaTOAHBIC METAJUIMYECKHE MOKPBITHS, IPUMEPHl TAKUX TOKPHITUI Ha
xKerese.

110. Peakumu Ha 371€KTpojAaX MpU KOPPO3UH METAJUIA C IIOKPHITUEM WIIH C IPUMECSMH B
pa3IMYHBIX Cpeax.

111. TIpoTekTOpHas 3alIUTa U SJIEKTPO3AILUTA.

112. JlerupoBaHue CTaIH.

113. OGmmas xapakTepuCTHKa BO3AYIIHBIX BSDKYIIUX BEILIECTB.

114. OcHoBHbIE NPEACTAaBUTENN BO3AYIIHBIX BSDKYILIHX BEIIECTB.

115. Oco0eHHOCTH MPUMEHEHUs BO3AYIIHBIX BSKYIIUX BEILIECTB.

116. Pacyetsl o peaxiysiM MOJYyYSHHS U TBEPACHUS BSHKYIIUX.

117. BoszayuiHasi U3BECTh: ChIpbe, peaKiysl Ipu 00XKHre.

118. TIlpomecc rameHus U3BECTH.

119. CoctaB u cBOICTBa HETALICHOW U THAPATHOW U3BECTH, PEAKIUS TBEPICHUSI.

120. Poub mecka B U3BECTKOBBIX PacTBOpax.

121. TumcoBble BSOKYIIUE, BIUSHUE YCIOBUM 00XKUTa HA MX COCTAB U CBOMCTBA.

122. TrepieHue NOTYBOJIHOIO THIICA.

123. MarHe3ualibHbIi IEMEHT, €T0 MOTy4YeHUE, TBEPJCHUE U IPUMECHECHHE.

124, ®ubpoaurt.

125. PactBOpMMOE CTEKIIO, €T0 MOIyYCHHE.

126. Xwuakoe cTekiio, CiocoObI OMYICHHSI, MOIY/Ib PEAKIIUU TBEPICHU.

127. TlopTnaHAIIEMEHT: ChIPbE JUISl €0 MOIYYEHHUS] U XMMUYECKHE PEaKIMU MPH 00XKUTe
CBIPHEBO CMECH.

128. Munepanoruyeckuii CoctaB KIMHKEpA.
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129. Ponb no6aBku rurmca, peakuusi 00pa3oBaHUs STTPUHTUTA.

130. Peakumu mpu TBEpACHUH MOPTIAHIIICMEHTA.

131. Pacyetr MHHEpaIOTMYECKOTO COCTaBa KIMHKEpa MOPTIAHALIEMEHTa IO U3BECTHOMY
XMMHUYECKOMY COCTaBYy WU 0 KOJIMYECTBY IIPOAYKTOB TBEPJCHHUS.

132. Knaccuduxanms npoueccoB KOppo3uu 0eToHa, IPUTOTOBICHHOTO Ha OCHOBE MOPT-
JaHIIEMCHTA.

133. MexaHu3M pa3pyuieHUs: IpU Pa3TUYHbIX TUIIAX KOPPO3HH.

134. TlyumomanoBble JOOABKH, X BIMSHHE Ha TBEPJCHHE M CBOIMCTBA BSHKYIIUX Ha OC-
HOBE MOPTJIAH/ALIEMEHTA.

135. TumcorneMeHTOnyII0IaHOBBIC BSDKYIITUE, UX COCTaB, MOJYYCHUE U TBEPICHHE.

136. I'mmHO3eMHCTBIH IIEMEHT, €ro IOJIydeHHe, TBEepJeHHEe, BaKHEWIINE CBOWCTBA M
YCIIOBUSI IPUMEHEHHS.

137. OTnuyms TIIMHO3EMUCTOTO [EMEHTa OT MOPTIAHIIIEMEHTa MO COCTaBy, YCIOBHUSM
00>KHTra, CBOMCTBAM, CTOMKOCTH KaMHS.

138. OOGmue cBoiCTBa CIUPTOB U (PEHOIIOB.

139. Peakuum neruapataniiu CIIUPTOB.

140. Tlomyuenwue ¢peHOMA.

141. ®opmanpaerua, ero nojiydeHUe U OCHOBHbIE CBOMCTBA.

142. Tlomumepsl, XUMUYECKOE 3B€HO, CTETICHb TOJTUMEPU3AIIH.

143. Tlemnas u cTyneHYaTasi MOJUMEpU3aITHsI.

144, MexaHu3M paguKaibHOM MOJTUMEPU3AUH MOHOMEPOB BUHUIIOBOTO M TUBUHHUIIOBO-
IO PSJIOB.

145. TMonmaTHneH, 0COOEHHOCTH €ro TEPMOMEXaHUYECKUX CBOMCTB.

146. Xumudeckas HHEPTHOCTh MOJUATUICHA, €€ IPUUMHBI U SKOJOIMYECKOW 3HAYEHUE.

147. TlonunponuiieH, HOJy4YeHUE, CBOMCTBA U IPUMEHEHHE.

148. TlonuxJIOpBUHMII: MOIyYEHHUE, CBOMCTBA M IPUMEHEHHE €r0 B CTPOUTEINILCTBE.

149. Tlonyuenue monuTeTpadTOPITHIICHA, OOIIAs XAapPAKTEPUCTUKA €r0 XUMHYCCKHUX H
TEPMOXUMHUYECKUX CBOMCTB.

150. TlomucTupod, moay4eHne, CBOMCTBA U IPUMEHEHHE.

151. JlueHoBbIEe yraeBOAOPOABI, X TOTUMEPHU3AIIHSL.

152. ByranueH, ero moixydeHHE U3 STAHOJIA.

153. TlomyueHue pe3uHBbI.

154. Otnuuust MOJMKOHACHCAIIUH OT MTOJIMMEPHU3AITUH.

155. JluneiiHas M NPOCTPAHCTBEHHAs MOJIMKOHAEHCAIMS, IPUMEPHI TOTy4aeMbIX MOJIU-
MEpOB.

156. denonadopmanbaeruIHbIe CMOIbI.

157. TlonmyueHue HOBOJIAYHOW U PE30JBHBIX CMOJ.

158. Pe3ursl.

159. Tlomyuenwue naBcaHa.

160. Pacuer cpenHeil MOJISPHOM Macchl IO CTENEHH MOJUMEPU3ALIUH.

161. TepmorulacTHYHBIE H TEPMOPEAKTHBHEIEC ITOJUMEPHI, TIPUMEPHI UX MTOTyICHHUS.

162. Tpu puznyecKUX COCTOSHUS JIMHEHHBIX TOJIMMEPOB.

163. BrIcOKOBIACTHYECKOE COCTOSTHHE.

164. Oco0eHHOCTH MOJMMEPOB MPOCTPAHCTBEHHOTO CTPOCHHS MO OTHOIICHHUIO K Harpe-
BaHUIO.

165. JlecTpykuusi NOJIMMEPOB, €€ TUIIBI.

7.4, Meroanueckre MaTepuabl, ONPeAeIOIIME NPOLEAYPbl OLICHUBAHUS 3HAHUN, YMEHUM,
HaBBIKOB W (WJIM) OIBITA JIEITEIIBHOCTH, XapaKTePU3YIOIIUX ATalbl (OPMUPOBAHUS KOMIIETCH-
ANZ0%t

[Tponienypa mpoMeXyTO4HOM aTTECTAIMK MPOXOAUT B COOTBETCTBUU C llosioxkeHuem o
TEKYILEM KOHTPOJIE U IPOMEXKYTOUHOM arTecTanuu odyqaromuxcs B HUY MI'CY.
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- ATTecTalMOHHBIE UCIIBITAHUS MPOBOJSATCS MPENOAABATEIEM, BEAYIIUM JIEKIIMOHHbIE
3aHATHS [0 JAHHOW JUCIMIUIMHE, WU MPEenoJiaBaTesIMU, BEIYLIUMH JIa0OpaTOpHbIE 3aHATUS
(kpome ycTHOro 3k3ameHa). [IpucyTcTBUE MOCTOPOHHUX JIMI] B XOZ€ MPOBEICHUS aTTECTAIlMOH-
HBIX MCTBITAaHUM 0€3 pa3pelieHus] peKTopa WM MPOPEKTopa HE JOIyCKaeTcs (3a UCKIIOUEHHEM
paOOTHUKOB YHHMBEPCHUTETA, BBIMOJIHSIOMIMX KOHTPOJHPYOUUME (YHKIMU B COOTBETCTBHU CO
CBOMMHM JIOJDKHOCTHBIMH 00SI3aHHOCTAMHM). B cilyuae oTcyTCcTBHS BenylIero mpernojaBaTess aT-
TECTALlMOHHBIE UCHBITAHUS MPOBOJATCS IpErojiaBaTesieM, Ha3HaYeHHbIM MHUCbMEHHBIM pacro-
psbKeHueM 1o kadeape (CTpyKTypHOMY TOAPA3IECIICHHUIO).

- MuBanuasl ¥ Iuna ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3/10pPOBBsI, UMEIOLINE Hapy-
LIEHHs] OTOPHO-JIBUraTEeNIbHOTO ammnapara, JOMYCKAlTCs Ha aTTeCTAllMOHHbIE HUCIIBITAHUS B CO-
IIPOBOXKIEHNU aCCUCTEHTOB-COITPOBOXKIAIOIINX.

- Bo Bpems arrecTalMOHHBIX MCHBITAHUN OOydarolMecs MOTYT MOJb30BaThCS IPO-
rpaMMoi yueOHOH JUCLUHMIUIMHBEL, a TAKKE C pa3pelleHus mpernoiaBaTess ClpaBOYHOM U HOpMa-
TUBHOU JIUTEPATYPOU, KATBKYJIATOPAMH.

- Bpewms moaroroBku oTBeTa HpHU cAaye 3K3aMeHa B YCTHOH (hopMe JOJKHO COCTaB-
7sTh He MeHee 40 MUHYT (110 JKeJaHUI0 00Yy4YaroIerocs OTBET MOXKET OBITh JOCPOUHBIM). Bpems
oTBeTa — He Oosee 15 MUHYT.

- IIpu noaroroBke K yCTHOMY 3K3aMEHY 9K3aMEHYEMBIi, KaK MpaBUjIOo, BEJET 3aIIUCH B
JMCTE YCTHOTO OTBETA, KOTOPBIN 3aTeM (IT0 OKOHYAHUU 3K3aMEHA) CIIaeTCs HK3aMEeHaTopy.

- Ilpu mpoBeneHuH ycTHOTO PK3aMeHa YK3aMEHAIIMOHHBIN OMIET BHIOMpAeT caM JK3a-
MEHYEMBII B CIIy4allHOM IOPSIKE.

- DK3aMeHaTopy MPEeAO0CTaBIIIETCS MPABO 3aJaBaTh OOYYAIOIIMMCS JOTOIHUTEIbHBIC
BOIIPOCHI B paMKax MpOrpaMMbl JUCLUIUIMHBI TEKYIIETr0 CEMECTpA, a TAaKKe, IOMUMO TEOPETH-
YEeCKUX BOIIPOCOB, J1aBaTh 33J1a4M, KOTOPbIE U3yYaJIUCh HA IPAKTUUYECKUX 3aHATUAX.

- OneHka pe3yabTaToOB YCTHOI'O aTTECTAl[MOHHOIO MCHBITaHUS OOBSABISETCS 00ydaro-
IIMMCsl B JIEHb ero mnposeneHus. [Ipu npoBeeHNN MUChMEHHBIX aTTECTAllMOHHBIX MCIBITAHUMN
WM KOMIBIOTEPHOTO TECTUPOBAHUS — B JIEHb UX IIPOBEJEHUS WU HE MO3JHEE CIETYIOIEro pa-
004ero JIHA Mociie UX MPOBEICHUS.

Pe3ynbTaThl BBINONHEHMS ATTECTAMOHHBIX HCIBITAHWN, NPOBOJMMBIX B IHCHMEHHOMN
¢dbopme, popme UTOrOBOM KOHTPOJILHOM pabOThl MM KOMIIBIOTEPHOTO TECTHPOBAHUS, AOKHBI
ObITh OOBSBIEHBI O0YUYAIOMIMMCS M BBICTABICHBI B 3aU€THBIE KHUKKU HE MO3/IHEE CJIEIYIOLIETo
pabouero JTHS MOCIE UX MTPOBEICHHS.

8. IlepeyeHb OCHOBHOM W JOTMOJIHUTEIHHONW YU€OHON TUTEPATyphl, HEOOXOMMOM I OCBOCHHS

JUCITUTLINHBI
Ne | HawmmeHnoBa- | ABTOp, Ha3BaHHE, MECTO M3aHUS, U3AATEIb- KonuuectBo Yucno
I/TI | HHE TUCITU- CTBO, TOJ M3TaHUS YICOHOH U yIeOHO- AK3EMIUIIPOB | 00yJaromuXcs,
TUTMHBI B COOT- METOIUYECKOH TUTEepaTyphl, MEYATHBIX U3/1a- | OJHOBPEMEHHO
BETCTBHH C KOJIMYECTBO CTPAHHUII HU H3Y4Ya0IUX
Y4eOHBIM TLIa- JUCIHATLIIHY
HOM
1 2 3 4 5
OcHoBHas JIHTEpaTypa
HTb MI'CY
1 Xumus Cupopos B. U., Ilnaronosa E. E., Hukudo- 107 60
posa T.II.
O6mas xumud: YueOHuk. — M.: U3n-Bo
ACB, 2013. - 275 c.
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2 Xumus

I'munaka H. JI.

Oo6mas xumus: yaeOHUK Aist OakamaBpos / H.
JI. Tnunka; nox pen. B. A. Ilomkosa, A. B.
babkosa. - 18-e u3n., nepepad. u gom. — M.:
IOpaiit, 2013. — 898 c.

200 60

95C ACB

3 Xumus

Crace H.®. CnipaBouHHK 110 00111e# 1 HEOP-
TaHUYECKOU XUMUU [ DNEKTPOHHBKIN pecypc]:
yuebHoe nocobue/ Crtace H.d.— DnexTpoH.
TEKCTOBEIE JaHHBIe.— ToMck: ToMCKHH 11O~
JTUTeXHUYeCKni yHuBepcureT, 2014.— 93.

Pexxum nmocryma: 60

http://www.iprbo

okshop.ru/34718,
0 MapOoJIr0

JomnonauTensHas auTepaTypa

HTb MI'CY

XUMHUS

Cunopos B. U., [Tnaronosa E. E., Hukudo-
posa T. IL.

Oo6mas xumus: YueOuuk. — M.: MI3a-Bo
ACB, 2012. - 312 c.

192 60

5 Xumus

Cunopos B. W., [Tnaronosa E. E., Hukudo-
posa T.II. OOmas xwmusa: YdeOHHK. —
M.: U3g-80 ACB, 2011. - 312 c.

164 60

6 Xumus

Cunopos B. W., [Inaronosa E. E., Hukudo-
poa T.I. OOmass xumus: Y4eOHHUK. —
M.: U3a-80 ACB, 2010. - 312 c.

809 60

7 Xumust

Kopertun A. A., Mscoenos E. M., bensiosa
T. I'. 3agauHuK IO XUMHUU C OTBETAMHU U pe-
LICHUSIMU KO MHOTHM BOIIPOCaM U 3aJadyaM:
yuebHoe mocobue. — M.: Uzn-so ACB, 2010.
— 167 c.

18 60

8 Xumus

. Kopertun A. A., Msicoenos E. M., benbmosa
T. I'. 3agauyHuK M0 XUMUHU C OTBETAMH H pe-
IICHUSAMHA KO MHOI'MM BOIPOCAaM W 3ajadyam:
yue6Hoe mocobue. — M.: M3a-Bo ACB, 2011.
— 167 c.

9 Xumus

I'munka H.JL. 3amauu u ynpaxHeHUs 10 00-
meit xumun. — M.: KHOPVYC, 2012. — 240 c.

100 60

9. [lepeuens pecypcoB HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT» (nanee

— CCTh ((I/IHTepHeT), H€O6XOI[I/IMBIX JJ11 OCBOCHUA JUCITHUITIINHBI

HaumenoBanue pecypca cetu «aTepaeT»

DNEeKTPOHHBIN aJipec pecypca

«Poccuiickoe oOpa3oBanuey - deaeparbHbId OPTAl

http://www.edu.ru/index.php

Hayunast anexTpoHHas 6mbamoTexa

http://elibrary.ru/defaultx.asp

DnexrponHas 6ubimoreunas cucrema IPRbooks

http://www.iprbookshop.ru/

OdenepanbHas YHUBEPCUTETCKAass KOMIIBIOTEPHAs CETh
Poccun

http://www.runnet.ru/

WNudopmarmonnas cucrema "ExnHoe OkHO octyna K 00-
paszoBaTeIbHBIM pecypcam”

http://window.edu.ru/

Hayuno-Texanueckas 6ubmmorexka MI'CY

http://www.mgsu.ru/resources/Biblioteka/

«XHUMHK» caliT 0 XUMHU

http://www.xumuk.ru/

pasnen «Kadenps» Ha odunmanbaom catite MI'CY

http://www.mgsu.ru/universityabout/Strukt
ura/Kafedri/Obchaya_himiya/

Kypnan «XuMus U XUMHUK»

http://chemistry-chemists.com/



http://www.xumuk.ru/
http://chemistry-chemists.com/
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10. Meronuyeckue yka3aHusl 111 O0y4arOMIMXCs IO OCBOCHUIO TUCITUTUTHBI

Lenpio HACTOSIIMX METOAMYECKUX YKAa3aHUU SBISETCS MOBBILEHUE 3(PPEKTUBHOCTH
AyIUTOPHOM M CaAMOCTOSITEIIbBHOW PabOThI CTYIEHTOB BCIEICTBUE 0OJiee YeTKOW WX OpraHu3a-
LMY, CUCTEMAaTU3allui MaTepuaia Mo Kypcy, B3aUMOCBSI3U TEM Kypca, IIOJHOTO METOAMUYECKOTO
obecrieueHnst 00pa3o0BaTEIHLHOTO MPOIIECCa.

CamocrosiTenbHas padboTa Mo KypcCy SBISETCS 3aJ0I0OM YCBOCHHUS 3HAHUNA M MPOXOXKACHUS
MIPOMEXYTOUHBIX aTTeCTallui, MPEyCMOTPEHHBIX pabouel mporpaMMoil Mo TUCHHUIUIUHE.

CamocTosTrenbHas paboTa BKIIIOUYAET:

- U3ydyeHue Tekymux 1 TOMOJHUTEIBHBIX TEOPETHUECKUX BOIIPOCOB;

- CoBepIIEHCTBOBAaHUE HABBIKOB 110 PELICHUIO MPAKTUYECKUX 3a/1ay;

- [TonrotoBka K KOHTPOJIBHBIM MEPOIIPHUATHSIM TEKYIIEH U MPOMEKYTOUHON aTTeCTallUU.

B nHauane usydeHus! IUCHUIUIMHBI «XUMHSD» CTYJEHT JIOJDKEH O3HAKOMMTHCS C €€ COAEP-
J)KaHWEM, BUJOM 3aHATHH, MEpEYHEM OCHOBHOM M JOMOJHUTEIBLHOW JIUTEpaTyphbl. Takyro HH-
(dbopmanmo CTyJeHT JOKEH MONYYUTh Ha MEPBOI JIEKIUHM OT MperoaaBaTeNs Wik u3 padoueit
MIPOrpaMMBbl TUCHUTUIHHBEIL.

[IpucTynas K U3y4eHHUIO JUCHUTUTMHBI «XUMHUS», CTYACHT JIOJKEH 03HAKOMHUTHCS C y4eo-
HOHM, HAyYHOW M METOJIWYECKOW JUTeparypoi, umeromeiics B ouommoreke MI'CY. Ilonyuuts
PEKOMEHIOBaHHBIE YUCOHUKH U Y4eOHO-METOAMUYECKUE MOcoOUs B OMOIMOTEKE, 3aBECTH TETpa-
JTU 17151 KOHCTIEKTUPOBAHUS JIEKIMA, TPAKTUUECKUX 3aHATUN U CaMOCTOSTEIbHON pabOTHhI.

B nucuunnune «XuMmus» NpeaycMOTPEHBI CIEIYIONME BUbI 3aHATHI: JIEKIIMOHHBIE 3aHsI-
TUSl, Ta0OpaTOPHBIE 3aHATHUS.

Jlexumonnsle 3aHsATHA. [lepen ouepemaHoi NeKiuedl HEOOXOAMMO MPOCMOTPETh MO KOH-
CHEKTY MaTepua npeasiaymien nekuuu. [Ipu 3aTpyaHeHUsIX B BOCIIPUATHH MaTepuaia Hajlo 00-
PaTUTHCSI K OCHOBHBIM JIMTEPATYPHBIM UCTOYHUKAM MJIU K JIEKTOPY MO rpaduKy ero KOHCyibTa-
LMH WU Ha TPAKTHYECKUX 3aHITHUSX; OErNI0 03HAKOMUTHCS C COJEPKAaHUEM OYEPEIHOMN JEKIUU
10 OCHOBHBIM UCTOYHHMKAM JINTEPATYPHI B COOTBETCTBUHM € pabodeil MporpaMMoil TUCIUIUINHBI.

Jlaboparopubie 3aHsaTusi. Ha naGopaTOpHBIX 3aHATUSAX CTYACHT JOJKEH 3aKpEMUTh MOIY-
YeHHbIE B JIEKIIMOHHOM Kypce 3HaHHS, a TaKXKe IyTeM pa300poB NIPUMEPOB peIIeHUs 3a1ad J0-
OuBaThCs MOHUMaHUS CyTH mpeamera. Ha maGopaTtopHble 3aHATHS CTYACHT JOJKEH MPUHOCHUTH
KypHaJI 1a00paTOPHBIX pabOT MO TUCHUIUIMHE «XUMHUS», KOHCIEKT JIEKIUI, pEKOMEHOBAHHYIO
MpenojaBaTesieM yueOHO-METOJUUECKYI0 U CIIPABOYHYIO JTUTEPATYPY, KAIbKYISATOP U Jp.

Jlo odepenHoro 1abopaTOPHOrO 3aHATHUS MO KOHCIEKTY (WM JUTEepaType) mpopadboTaTh
TEOPETUYECKUI MaTepHall, COOTBETCTBYIOLIMM TeMe 3aHATUA. B Hauane 3aHATHI 337aTh IIPENo-
JTaBaTeNI0 BOMNPOCH M0 MaTepuaily, BbI3BaBIIEMY 3aTPYJHEHHS] B €r0 MOHUMaHUM U OCBOCHUU
IIPY PELICHNH 3a]1a4, 3aJaHHBIX JJI1 CAMOCTOSITEJIbHOTO PELICHHUS.

Ecnu crynenT npomnyctuin 1abopaTopHoe 3aHATHE, TO OH JODKEH ero oTpadoTaTh B Ha3Ha-
YEHHOE IIPENoAABaTEIEM BPEMS.

CamocTrosrenbHas padota cTyAeHTOB. [Ipy BBIIOJHEHUH CaMOCTOATEIbLHOW pabOThI C JIU-
TepaTypol y CTYIEHTa JI0JKEH MPUCYTCTBOBATh HaBBIK TEOPETUUECKOI0 aHANINU3a U 0000IIEeHUsS
CIEIMaJIbHOM HaydyHOU JUTEepaTyphl, a TaKK€ yMETh MPUMEHUTh MPUOOPETEHHbIE 3HAHUS IS
peleHs] KOMIIEKCHBIX 33Ja4 MPaKTUYEeCKOro xapakrepa. CTyaeHT 00s13aH BBINOJIHATh BCE IIa-
HOBBIE 33JaHMs 1O JUCLUUIUIMHE: TOTOBUTHCS K JICKUUSAM, J1a00PaTOPHBIM 3aHATUSM, TOTOBUTHCS
K KOJUIOKBUYMaM, 3a4€Ty U IK3aMEHY.

11. Ilepeuens nHGOPMAITMOHHBIX TEXHOJIOTUH, HCHIOIB3YEMBIX IIPH OCYIIECTBICHUU 00pa-
30BaTEIBHOTO Tpolecca 10 TUCIUIUINHE

11.1.  TlepeueHp MH(POPMAIMOHHBIX TEXHOJOTUH, UCIIOJIB3YEMbIX TIPH OCYIIECTBICHUH 00Opa-
30BaTENFHOIO Ipoliecca

‘ Ne ‘HaI/IMCHOBaHI/IC pa3-‘ Tema ‘I/IH(l)OpMaHI/IOHHbIC Tex- | Crenens obec-
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/T | JeNa JUCITUILTHHBI HOJIOTHH MICYCHHOCTH
(%)
1 Beenenue. CtpoeHue atoma. HUcnone3oBanue cnaii- 100
[Tepuoanyeckuii 3aKOH U MIEPUOIU- |[IPE3CHTAIUMN TTPHU TIPO-
YecKasi CUCTeMa 3JIEMEHTOB BEICHUH JICKIIHOHHBIX
Crpoenue Beme- N
J..MenneneeBa. XuMuaeckas 3aHATUH
cTBaDHepreTuKa
CBSI3b U CTPOCHUE MOJICKYJI. DHEP-
XUMUYIECKUX peak-
N rerrndeckue 3 HEeKThl XUMHIECKUX
UHA. DJIEeMEHTHI XU- "
N peakiuii. BHyTpeHHSIS SHEPTUS U
MUYECKOH TepMO-
sHTaIbIM. TepMoxumMus. 3aKoH
JUHAMUKH
I'ecca. Tennora oOpazoBaHus Xu-
MHUYECKHX coennHennii. [Tonsarue
00 saTpOonuu 1 3Heprun [ ndoca.
2 CKOpOCTh XMMHUYECKHX peakiui, |Mcrmoip30BaHue Ciai- 100
XuMudeckast KHHE- |BJIHMSHUE Ha HEe Pa3iIMUHBIX (haKTO- [MPE3CHTAIIMIA ITPH MPO-
THKA U paBHOBECHE. |pPOB. DHEPIus aKTUBALIMK XUMHUYUE- |BEJACHHUHU JICKIIMOHHBIX
Xumuueckue peak- |cKoi peakuuu. Katanus romoreH- [3aHsATHI
U1 B TOMOTE€HHBIX |HBIM U reTeporeHHbIN. XUMUYECKOe
Y TeTEPOTCHHBIX paBHOBECHE B TOMOTCHHBIX PEaKIIH-
cUcTeMax sx. [Tpunnun Jle-llaTense, cMme-
IICHUE PaBHOBECHSL.
3 Bona. Xectkocth Boabl. OO1IHE Hcnons3oBaHue ciaia- 100
CBOICTBA PacTBOPOB. DJIEKTPOIU-  |[IPE3CHTAIU MPU MPO-
THYECKAsT JTUCCOITHATIHS. BEIICHUH JICKITHOHHBIX
I'uaponus coneil. JlucriepcHble CU- |3aHATUN
PactBopEL. Dnek- AP A p
CTEMBI, X KJacCU(UKaIIUs 10 CTe-
TPOJUTHYECKAS JTUC-
TIEHHU TUCTIEPCHOCTH U arperaTHOMY
conmanus. J{uc-
cocrosHuio. KosutoniHbie pacTBo-
MEPCHBIC CUCTEMBI H
pu1. KommonaHoe coctosiHue Bete-
KOJUTOWTHBIC pac-
ctBa. CriocoObI MOJTyYeHHsI KOJLIO-
TBOPBI
WIHBIX PacTBOPOB. AncopOuus B
KOJUTOMIHBIX pacTBOpax, 00pa3oBa-
HUE MULEIUIBL. DIEKTPUYECKUH 3a-
psaa KoJuTouHBIX vacTtuil. Koary-
TSNS KOJUTOHIOB.
4 Meramnsl. CTpoeHue, cBOicTBa. HUcnonp3oBanue cnaii- 100
OcHoBbI 351ekTpoxuMun. Kopposust |ripeseHTaruii mpu mpo-
XUMHS METAIOB p pp P H PH TP
METaJIOB BEIEHUH JICKITHOHHBIX
3aHATUH
5 ITonsTHe 0 BsxyIuX BemecTsax. |Mcmnonp3oBaHue ciaim- 100
Boznyiabie ¥ ruipaBindecKue MIpE3CeHTAIUH MPU MPO-
BsDKyIue Matepuanbl. OOIIme 3a-  |BEJICHHUU JICKIIMOHHBIX
KOHOMEPHOCTH TOJIyYEHHS BSDKY-  [3aHATUH
OCHOBBI XMMHH BSI- |IIMX BEILIECTB. 3HAUEHHE 00KUTa,
911170:¢ BBICOKOU CTEIIEHH TUCTIEPCHOCTH
MIPH MOJTyYeHUH BsOKyuX. [Ipo-
IIECCHI CXBAThIBAHUS U TBEPICHUS.
Kopposust 6eToHOB 1 Mepbl 6OpHOBI
C HeH.
6 OCHOBHbBIC MMOHATHS OpraHuyeckoi |Mcrosib30BaHue Can- 100

OcHOBBI Opranuye-
CKOM XMMHH U XH-
MHU BBICOKOMOJIE-
KYJISIPHBIX COE/IHe-
uuit (BMC)

XMMUH, UCTIONB3YyEMBIEC B XUMHHU
BBICOKOMOJIEKYJIAPHBIX COEINHE-
uuii (BMC). Bricokomonekysip-
Hble coefuHeHus. OCHOBHBIE MTOHS-
THSL, cOCO0BI moryueHus. CBo-

Mpe3eHTAlUN IPU MPO-
BEJICHNH JIEKIIMOHHBIX
3aHATUN
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CTBa IMOJIMMEPOB U UX HCIIOJIb30Ba-
HUE B CTPOUTECIILCTBE.

11.2 Tlepedyenp mporpaMMHOTO 00ECIIEYCHHS, UCIIOJIB3YEMOTO IPU OCYIIIECTBICHUH 00pa3oBa-
TEJBHOTO MpoIecca - HET

11.3. Ilepevyerp HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HNudopmaninoHHO-0MOIMOTEYHBIE CHCTEMBI

Hanmenosanne UBC DNIEeKTPOHHBIN aapec pecypca
Hayunas sjekTpoHHas 6uOnmoreka http://elibrary.ru/defaultx.asp?
DnexrponHas 6ubimoreunas cucrema IPRbooks http://www.iprbookshop.ru/
Hayuno-rexumnueckast 6ubnmmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/

12. Onucanue MaTepuaTbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM JIJIsT OCYIIIECTBICHUS 00pa-
30BaTEIHLHOTO MPOIIEcca MO AUCIUILTUHE

YyeOHbIe 3aHATUS 110 JUCHUIUIMHE «XHUMUS» MPOBOASTCS B CIEAYIOMIHNX 000pYyI0BaH-
HBIX Y4eOHBIX KaOMHETax, OCHAIICHHBIX COOTBETCTBYIOIIUM OOOPYIOBAaHHUEM W MPOTrPaAaMMHBIM
oOecreueHneEM:

Ne Bunx yueOHOTO 3aHATHS HanmMeHnoBanne o60pymoBaHus Ne 1 HamMeHOBaHME 000-
PYIOBaHHBIX y4eOHBIX
KaOMHETOB, 00BEKTOB JIJIs
MIPOBEICHUS MIPAKTHYEC-
CKUX 3aHATHH

n/n

1 2 3 4
Aynutopuu / ayIutopust
Crarnmmonapablie / MOOHIIBHBIE (TIEpe- JUTSI IPOBEACHMS 3aHATUI
1. Jlexun HOCHBIE) HA0OPBI AEMOHCTPAILIMOHHOTO | IEKIIMOHHOTO THUIIA B CO-
000pynOBaHUs OTBETCTBUH C MEpPEeUHEM

ayJUTOPHOTO (OHIA
Jlaboparopun «Xumum»
Baus somgnas LT-TW 18 LABTEX; 741 KMK, 737 KMK, 738
Bang soganas I1193-4300; AxkBaguctun- |KMK 736 KMK, 739

2 JlaboparopHble 3aHATHS asirop 1D 10; CucremHsIi 670K KMK, 734 KMK, 740
Kraftway Credo KC41; Monutop KMK, JlabopaTopus
Samsung 19”TFT; «Xumun». Komnsrorep-
HbIi knace 732 KMK

[Iporpamma coctaBieHa B COOTBETCTBUHU ¢ TpeOoBaHUsIMH DenepanbHOro rocyaapcTBeH-
HOTO 00pa30BaTENIbHOIO CTAHJAPTA BBICIIETO 0OPAa30BaHMS C YIETOM PEKOMEHAALUH U IIpUMeEp-
HOM OCHOBHOM 00pa30oBaTeNbHON MPOTPaMMOM BBICIIETO OOpa30BaHUS IO CIEIUATBLHOCTH
23.03.02 «Ha3zemHble TpaHCIOPTHO-TEXHOJOTHYECKUE KOMIUIEKCh» U mpoduio «IlogbemHo-
TPaHCIIOPTHBIE, CTPOUTENBHBIE, IOPOKHBIE MAIIMHBI I 000PYIOBAHHEY.



