OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXXHOI'O TPAHCIIOPTA
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00Pa30BaTENbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
«MpKyTCKu#i TOCYAapCTBEHHBIM YHUBEPCUTET ITyTEH COOOIIICHMSI»
KpacHosipckmii HHCTHUTYT 7KeJ1e3HOAOPOKHOI0 TPAHCIIOPTA
— punman denepanbHOro rocyJapCTBEHHOI0 OKOKETHOTO 00pa30BaTENIbHOTO YUPEKICHUS
BhIcuIero oOpa3oBanus «VMpKyTCKUil rocy1apcTBEHHBIH YHUBEPCUTET MyTEH COOOIEHUS»
(KpWKT UpI'VIIC)

VTBEPXJALIO
[Ipencenarens cexuuu COIT
KaHa. TexH. Hayk E.M. JIsITkuHa

S a
«17» mapra 2020 T.
potokost Ne 8

b1.5.16 Xumusn

pabouas nporpaMma JUCHUILINHBI

Hanpasnenue noarorosku — 23.03.01 TexHos10rHs TPaHCTIOPTHBIX MPOLIECCOB
[Tpoduns noaroroBku — JIOTUCTHKA M MEHE/DKMEHT Ha TPAHCIOPTE

[IporpaMMa noAroToBKM — NPUKJIAAHON OakajaBpuaT

KBanuduxarus BeimyckHUKa — OakanaBp

dopma 00yueHus1 — 3a04Has

HopmatuBHbIii cpok 00yueHus — 5 et

Kadenpa-pazpadorunk mporpammsl — «O0menpodeccnoHaTbHbIC TUCITUTUTHHBD)

OO011ast TpyI0eMKOCTb B 3.€. — 3 dopma IpOMEKyTOYHOU aTTECTAlUU Ha Kypcax:
Yacos no yue6HOMY TUTaHy — 108 3aueT — 1

Pacnpe)le.ﬂeﬂue aC0B JUCHHILIMHBI HA KypcCax

Kypc 1 Hroro
Yacos o
. Yacos no
Bun 3ansTuit yueOHOMY
yueOHOMY IJIaHy
TUIaHYy

AyauTopHasi KOHTaKTHasi pa6oTa o BUIaM y4eOHbIX 8 8
3aHATHH
- JIEKIIUH 4 4
- mabopaTopHbIe 4 4
CamocrosiTeibHasi padoTa 96 96
3auer 4 4
Hroro 108 108

KPACHOPCK



PabGouast mporpamma aucHuIuIMHBI paspadorana B coorBercTBUM ¢ PI'OC BO mno HampaBieHHIo
noarotoBku 23.03.01 «TexHon0rus TpaHCHOPTHBIX MPOILIECCOBY (YpOBEHb OakanaBpuara), yTBEpKIESHHBIM
[Tpuka3zom MunucrepcrBa odpazoBanus u Hayku Poccuiickoit ®eneparuu ot 06.03.2015 r. Ne 165, u Ha
OCHOBAaHMHU Y4eOHOro MmjaHa 1o HampasieHHI0O noarotToBku 23.03.01 «TexHoJOrHs TPaHCIOPTHBIX
poIeccoBy, Mpoduib «JIorucTrka U MEHEPKMEHT Ha TPAHCIIOPTE», YTBEPKACHHOTO MPHUKA30M PEKTOpa
NpI'VIIC ot 08 mas 2020 r. Ne 268-1.

IIporpamMmy coctaBui(n):

KaHJ. XMM. HayK, JOIEHT o= M.C. PomanukoBa

Pabouass mporpamma AMCHMIUIMHBI OOCYKICHAa W PEKOMEHJOBaHA K MPUMEHEHHIO B 00pa30oBaTEIIbHOM
mporecce g oOydeHuss oOydarommxcss 1o HanparieHuto moAarotoBku 23.03.01 «TexHomorus
TPAHCIIOPTHBIX MPOIECCOB» (YpOBEHb OakaliaBpuara) Ha 3acenanuu kadeapol «OomenpodeccuoHaIbHbIC
TUCIUTLTAHBD.

[Iporokoi ot «17» mapta 2020 . Ne /7
Cpok nerictBust nporpammsbl: 2020-2025 rr.

3aB. kadeapoii, kaua. ¢pu3.-MaT.HayK o JK.M. Mopo3

CormacoBaHo:

3aBenyrouuii OnOIMOTEKOM /é/’//;, E.A. EBnokumoBa



1 IIEJIN 1 3AJAYN OCBOEHUWA JUCHUITJINHBI

1.1

He.]'lﬂ H3yYCeHUS UM CHHUIIIMHBI

q)OpMI/IpOBaHI/IC LE€JIOCTHOI'0 €CTCCTBCHHOHAYYHOT'O MBIIIJICHHUS,

OCMBICJIMBAHUEC OCHOBHBIX 3aKOHOB XUMHHU U BBIABJICHUC BO3MOXKHOCTU UX NIPUMCHCHUSA B HpaKTH‘IeCKOﬁ
JCATCIBHOCTH.

32)13‘-!1/[ H3YYCHUSA TUCIHUIIINHBI

3aJIOKUTh HeO6XOHHMLIﬁ 00BeEM q)yHZ[aMeHTaHLHLIX €CTCCTBCHHOHAYYHBIX 3HaHPII71;

NIOKa3aTh POJIb XUMHUH B sy €CTECTBEHHBIX HAyK M B PELICHHH MPAKTUYSCKUX BOIPOCOB, B T.4. HA
JKEJIE3HOZOPOKHOM TPAHCIIOPTE;

HAYYUTh IPOCTEHUIIEMY XUMHIECKOMY SKCIIEPUMEHTY B METOJaM 00pabOTKH Pe3yIbTaToB.

2 MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1

TpeOoBaHNs K NpeIBapUTEIbHOM NOATOTOBKE 00y4al0IIerocs:

Heo0xoquMbIMH YCTIOBHSAMH JUTSL OCBOCHHS TUCLUILIUHBI «XHMHUSD» SIBISIFOTCS IIKOJIBHBIC 3HAHMS 110 MaTeMaTHKE,
(hu3nKe, XUMAH.

2.2

Ill/ICIII/Il'[JlI/leI U MMIPAKTHKH, TJIA KOTOPBIX 0OCBOCHHE JAHHON JUCIHUILINHBI HE00X0MMO KaK
npeauniecTByloiiee:

b1.b.12 MaremaTtnka

b1.b.13 [Ipuknannas matemMaTuka

b1.b.15 ®usuka

b1.5.18 Mexanuka

b1.65.18.01 TeopeTnueckas MexaHHUKa

b1.5.18.02 IlpuknagHas MeXaHHKa

b1.5.19 MarepuanoBenenue

b1.5.20 O0wiast 37€KTPOTEXHUKA U DJICKTPOHHKA

Olo|N|O|(OIBRWIN[F-

b1.5.21 Metpoutorusi, cranapTH3aus 1 cepTudukaims

[EY
o

b1.5.22 HauepraTenbHas reOMETPHsI U HH)KCHEpHAs rpaduka

—
[EEN

b3.5.01 3amuTa BEIMYCKHOH KBATU(DUKAITMOHHON paObOThI, BKIIFOYAs MOTOTOBKY K MPOIEAYPE 3aIIUTHI U MPOIEIYPY
3aIUTHI

3 IIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHMUS 11O JUCIUIIJIMHE, COOTHECEHHBIX C

IJIAHUPYEMBIMHU PE3YJIbTATAMHU OCBOEHHUSI OBPA3OBATEJIBHOI INPOI'PAMMBI

OIl

K-3: cmoco6HOCTHIO NPpUMEHATDH CUCTEMY (l)yH)IaMeHTaJIBHBlX 3HAHUM (MaTeMaTI/I‘leCKHX, €CTCCTBECHHOHAYYHbIX,
HHKCHEPHBIX U 3KOHOMl/l‘leCKHX) I I/I}IEHTI/I(I)I/IKaIIHH, (l)OpMyJIHpOBaHl/IS[ U pelICeHUusl TEXHUYECCKUX U

TEXHOJOTHYE€CKHX HpOﬁJ]eM B 00J1aCTH TEXHOJIOI'UH, OPTaHU3AlUH, IVIAHUPOBAHUSA U YIIPaABJICHUHA TeXHHYECKOH 1

KOMMep‘IECKOﬁ 3chnyaTalmei71 TPAHCHOPTHLIX CUCTEM

MuHuMaJdbHbIH YPOBE€HDL OCBOCHHS KOMIICTCHIIMU

3HaTh OCHOBHBIE 3aKOHBI XMMUH U UX POJIb B JOPMHUPOBAHIH €CTECTBEHHOHAYYHOTO MUPOBO33PEHHUS

VYmerh MPUMEHATh XUMUYCCKUC 3aKOHBI B PCHICHUN MPAKTUYCCKUX 3a/1a4

Brnagers  |Meromamu mpoBeIEHUS OCHOBHBIX XUMHYECKHX IKCIIEPHUMEHTOB M 00pabOTKOM MOJIyUYeHHBIX PE3yIbTaTOB

ba3oBblii ypoBeHb 0CBOECHHS KOMIIETEHIUH

3HaTh MCCTO XUMHUH B PANY €CTCCTBCHHOHAYYHbIX JUCHUIIJIMH, OCHOBHBIC 3aKOHBI 06p330BaHI/I}I U MpCBpaliCHuA
BCIICCTB
VYmerb MMPUMEHATh XUMUYCCKUEC 3aKOHbI B PCHICHUN MPAKTUYCCKHUX 3aJla4 U 1aBaTh OLUCHKY XUMHWYCCKUM

mporieccam, IPOTEKAINM B chepe MPOU3BOICTBEHHOH IeSITEbHOCTH

BJ'Ia,I[eTB METOAAMU OINPECACTICHUSA BaYKHEHIIIMX KOJIMYSCTBEHHBIX XapaKTCPpUCTUK XUMHUYCCKUX MPOLECCOB, METOAaMU

MIPOBEICHHUS IKCIIEPUMEHTOB M 00pabOTKH NOITYYEHHBIX Pe3yIbTaTOB

Brbicokuii ypoBeHb 0CBOECHHS KOMIIETEHIIUH

3HaTh MCECTO XUMHUHU B PpAAY CCTECTBCHHOHAYYHBIX JUCIHHUIIJIMH, 3daKOHOMCEPHOCTU IIOBCACHUSA XUMHYCCKUX U
DJICKTPOXUMHYICCKUX CUCTEM, OCHOBBI CTPOCHHUSI BCIICCTBA, XUMUYICCKOM TEPMOJUHAMUKU U KUHCTUKU

YMmertb

MNPUMCEHATb XUMHWYCCKHUE 3aKOHBbI B PCIICHUN HNPAKTUYCCKUX 3aaad, BLI6I/IpaTL TCXHUYCCKHUE CPEACTBA U
TCXHOJIOT'MYCCKUC MPOLECChI B CUCTECMAX U YCTpOﬁCTBaX, HCIIOJIb3YEMbIX Ha JKCJIC3HOM TPAHCIIOPTE

BHa}lCTB HaBbIKaMU 06paHI€HI/I$I C BaXXHEHUIIMMHU XUMHUYECKUMU BC€IICCTBAMU U J'Ia60paTOpHI)IMI/I an6opaMH,

METOAAMU MPOBEACHNUA OCHOBHBIX (1)I/I3I/IKO-XI/IMI/I‘{CCKI/IX OKCIICPUMEHTOB U O6pa6OTKI/I pE3YyIbTAaTOB,
MCTOOAMM ONPCACTICHUA BaYKHEHUINMMX KOJIMYSCTBEHHBIX XapaKTCPUCTUK XUMHUYCCKUX MTPOUECCOB

B pe3yabTare 0cBOCHHSI JMCHUILUIMHBI 00yYAOIIHUIiCH JOJIZKEH

3HaTh
1 |MecTo XMMHUH B PSIy €CTECTBEHHOHAYYHBIX JUCIUILUINH
2 |OCHOBHBIE 3aKOHBI 00pa30BaHMS U NMPEBPAIICHUS BEIIECTB
3 |0oCHOBBI CTPOEHHS BEIECTBA, XUMHUECKOH TEPMOANHAMUKHI ¥ KUHETHKH
YMmers:
1 |IpUMEHSATh XUMHYECKHE 3aKOHBI B PEIICHUH ITPAKTHIECKUX 3a/1a9
2 |BBIOMpAaTh TEXHUYECKHE CPEICTBA M TEXHOJIOTHIECKHE MPOIECCH HKCIUTYaTaIlH KeJIe3HBIX JOPOT, OTBEYAIOIINE

0e301aCHOCTH UX IPUMEHEHHUS




Baanern

1 METOOAMM ONPCIACICHUSA BaYKHEUIIIMX KOJIMICCTBEHHBIX XapaKTCPpUCTUK XUMHUYCCKUX ITPOLECCOB U BaKHEHIITHX

BCIICCTB

2 METOOAMM IMPOBEACHUA XUMHUYCCKUX JKCIICPUMCECHTOB

4 CTPYKTYPA U COJAEPKXAHME JUCHUITIJINHBI

Kon 3a-
HATHUSA

HaumeHoBaHuUe pa3aenoB U TeM /BUJ 3aHATHS/

Kype

Yacel

Koa xom-
neTeHIHn

YueOHast JauTe-

partypa, pecypchbl
ceru UnTEpHET

Pazgen 1. O61masi 1 Heopranm4yeckasi XMMHUst

11

OCHOBHBIE TIOHATHS U 3aKOHBI XHMUH.

1.OcHOBHBIE 3Talbl PA3BUTHUSI XUMHH.
2.ATOMHO-MOJEKYJISIPHOE yYEHHE.

3.3aKOHBI CTEXHOMETPHH.

4. BaxxHeiie Kiiacchl 1 HOMEHKJIATypa HEOPTaHUIECKUX
coequuennii. /Jlex/

OIIK-3

6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.2.1-6.2.8

1.2

CtpoeHue aToMa U IepUoIUYECKUE CBOMCTBA DJIEMEHTOB.
CtpocHHe BelecTBa.

1.Co)XHOCTh CTPOCHHUS aToOMa.

2.0OCHOBHBIE MOJ0KEHU KBAHTOBOW MeXaHUKHA. KBaHTOBBIE
qHCa.

3.CTpoeHre MHOTORJIEKTPOHHBIX aTOMOB.

4.CBs13p MEXAY CTPOSHHEM aTOMOB U TIOJIO)KEHUEM AIIEMEHTOB
B [IEPUOANYECKOH CHCTEME.

5.1lepuoauyecky U HENMEPUOAUUECKH U3MEHSIOLIUECS
CBOMCTBA 3JICMEHTOB.

6. XuMHYEeCKast CBA3b. BUALI XUMHUYECKOH CBSI3H.
Tubprnmsanus. [1oIIpHOCTS MOJICKYIIBL.

7.CTpoeHue BemecTBa B KOHIEHCUPOBAHHOM COCTOSIHUU.
/JIex/

OIIK-3

6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.2.1-6.2.8

1.3

Peakuuu B pactBopax.

1.PactBOpBI. CIOCOOB!I BRIpaXKEHHUS KOJIMYECTBEHHOTO COCTaBa
pactBopa. CBolicTBa pa30aBIICHHBIX PACTBOPOB
HE3JICKTPOIUTOB.

2.PacTBOpPBI ANEKTPOIUTOB. DIEKTPOIUTHUECKON
Jqucconpay. CHiIbHBIC U CJIa0ble AJIEKTPOJIHTHI.

3. luccounanusi Boabl. BomopoaHbpii mokas3aTeb.
MNuaukatopsl.

4.PacTBOPUMOCTb MaJOPACTBOPUMBIX COJICH.

5.Peakuuu B pactBopax 3ieKTpoauToB. ['uaponus coneil.
6.0KHCIUTEIEHO-BOCCTAaHOBUTENBHBIE peakiun. CTeTeHb
oxucieHnss. OCHOBHBIE OKHCIIUTENN U BOCCTAHOBHUTEIH.
DaxTOPbI, BIUSIONNE HA OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIE
peakuuu. Meronsl coctaBinenns OBP. Tunst OBP.
7.2KecTKOCTh BOJIBI M CTIOCOOBI €€ YCTPaHEHHS.

8.XUMHA KOMIIEKCHBIX coeMHEeHU. OCHOBHBIE TOJ0XKEHN,
CTPOEHHE, YCTOWYNBOCTh KOMIUIEKCHBIX COSTMHEHUH

/Jlex/

OIIK-3

6.1.1.1-6.1.1.2
6.1.2.1-6.1.2.2
6.2.1-6.2.8

JlabopaTopHas paboTa «DIEKTPOHHAS CTPYKTypa aTOMOB H
OAHOATOMHBIX HOHOB METAJIJIOB».

1.Hayautbcs coCTaBIsATh (OPMYIIBI, OTPaXKaIOIIIe
3JIEKTPOHHBIE KOHQUTYPAIIUH aTOMOB M OJTHOATOMHBIX HOHOB
METaJIJIOB ¥ HEMETAJIJIOB.

2.Hay4utbcsl ycTaHABIUBATH 3aBUCUMOCTD MEXKITY
AJIEKTPOHHOH (HOPMYJIIOii BJIEMEHTA M €r0 XUMHUYSCKUMH
CBOWCTBaMH.

3.IIproOpecTn HaBBIKU B OTIPEACICHAN THIIA XUMHYECKON
CBSI3U B COEITMHEHNH, CTPYKTYPBI U MOJIIPHOCTH MOJIEKYJIBL.
/J1a6/

OIIK-3

6.1.1.1-6.1.1.2
6.1.3.1
6.2.1-6.2.8

14

JlaGoparopnas pabota «IIpuroroBieHue pacTBOPOB C
3aJIaHHOM KOHUEeHTpauueit» /Cp/

OIIK-3

6.1.1.1-6.1.1.2
6.1.3.1
6.2.1-6.2.8

15

JlaGoparopHas pabota «IKBHUBAJEHT U MOJIAPHAS Macca
SKBUBAJIEHTOBY. /Cp/

OIIK-3

6.1.1.1-6.1.1.2
6.1.3.1
6.2.1-6.2.8

1.6

JlabopaTopHas padoTa «IEKTPONIUTHIECKAs TUCCOLIUALIUSL.
Peakuuu B pacTBOpax 3JeKTpoIuTOBY. /J1ad/

1.7

JlabopartopHas paboTa « XapakTepuCTHKa Cpebl paCTBOPOB.
T'unponns coneity. /J1a6/

OIIK-3

6.1.1.1-6.1.1.2
6.1.3.1
6.2.1-6.2.8

1.9

Brmonnenne MHAWBUAYAJIBHBIX JOMAITHUX 3a}13.HPIﬁI

12

OIIK-3

6.1.11-6.1.1.2




N3 — Xumunueckue cBOICTBa OCHOBHBIX KJIACCOB

6.1.3.2

HCOPTaHMYCCKUX COCAMHCHHIMA 6.2.1-6.2.8
W13 — DkBUBaAJIEHT U MOJISIpHAsI Macca SKBUBAJICHTA
NJI3 — XapaktepucTrka cpeasl pacTBOpoB. ['maponn3 comeit
W3 — PactBopsl /Cp/
1.10 |[ToaroroBka K y1aboparopHbIM 3aHsTHsAM /Cp/ OIIK-3 6.1.1.1-6.1.1.2
6.1.3.2
6.2.1-6.2.8
1.11 |[IpopaboTka nexpoHHOTr0 Marepuana /Cp/ OIIK-3 6.1.1.1-6.1.1.2
6.1.3.2
6.2.1-6.2.8
Paznea 2. ®usnyeckasi XuMus

21 DHepreTuka XUMHIECKUX TPOIIECCOB. OIIK-3 6.1.1.1-6.1.1.2
1. DneMeHTbl XUMUYECKOH TePMOINHAMUKHY. 6.1.2.1-6.1.2.2
2. TermoBoif 3¢ dexT XUMIYecKon peakiun. 3akoH ['ecca. 6.2.1-6.2.8
3. TepMOMHAMHUYECKUC PACUCTHI.

4. ®akTOPHI, ONPEACISIONINE HATIPABICHUE IPOTCKAHUS
XUMHUUYECKHUX PEaKIMM.
5. Durponwust u sHeprus ['uboca. /Jlex/

2.2 | Xumuueckas KHHETHKA M PAaBHOBECHE. OIIK-3 6.1.1.1-6.1.1.2
1. Xumuyeckas kuHeTuka. CKOPOCTh XUMUYECKOH peakiuu. 6.1.2.1-6.1.2.2
2. @aKTOpEI, BIHUAIONINE HA CKOPOCTh PEAKINH. 3aKOH 6.2.1-6.2.8
JIEUCTBYIOIIMX Macc.

3. DHeprusi aKTUBAIIUH.

4. IlousTue o karanusze. Karanuzatopsl.
5. Xumudeckoe u (a30BOC paBHOBECHE.
/Cp/

2.3 |OCHOBBI 3TEKTPOXUMUYCCKHUX MPOIECCOB. 6.1.1.1-6.1.1.2
1. DAEKTPOBI M ANEKTPOIHBIC TOTCHITHATIBI. 6.1.2.1-6.1.2.2
2. Psia HanpshkeHUH. XMMHUYECKUE CBONCTBA METAJIIOB. 6.2.1-6.2.8
3. DeKTpOABIKYIIAS CHIIA U €€ pacyerT.

4. XuMI4YeCKIe NCTOYHUKH TOKA: TaIbBAHIICCKHUEC IICMCHTHI
U aKKyMYJITOPBIL.

DHepreTrka OyayIero.

1. DnexkTponau3. DIAEKTPOJIU3 PACIUIaBOB U pacTBOPOB.
Karonusre n aHOTHBIE TIPOTIECCHI.

2. l'anpBaHWYECKHUE TOKPBITHS .

/Cpl

2.4  |Koppo3us METaJUIOB | 3aIUTa OT KOPPO3HUH. OIIK-3 6.1.1.1-6.1.1.2
1. Knaccudukaryst KOppO3HOHHBIX IPOIECCOB. 6.1.2.1-6.1.2.2
2. Teopus AMEKTPOXUMHUIECKON KOPPO3UH. Jlemonspu3anus. 6.2.1-6.2.8
3. Koppo3ust METaioB B Pa3IUYHBIX YCIOBHSIX.

4. Koppo3sus mof neiictBreM Oy KIAI0IHAX TOKOB.

5. OCcHOBHEIE CITOCOOBI 3aIIUTHI OT KOPPO3HU.

/Cpl

JlabopatopHas paboTa «OKHCIUTEITHHO-BOCCTAHOBHUTEIIBHBIC OIIK-3 6.1.1.1-6.1.1.2

peakuumny. /J1ab/ 6.1.3.1
6.2.1-6.2.8

2.5 |JlabopaTopHas paboTa «DHEPreTHKa XUMHYCCKHX PEaKIH». OIIK-3 6.1.1.1-6.1.1.2
1. HayunThcs moms30BaThCs 3aKOHOM ['ecca U cleIcTBHEM 13 6.1.3.1
HEro JJIs OTIpeAeNIeHHs] TeIIOBhIX A((HEKTOB pa3IMUHBIX 6.2.1-6.2.8
XUMHUYECKUX PEaKIMil.

2. HayunTscs onpenensaTh HalpaBICHUE MPOTCKAHHUS PEAKIIHU
B YCJIOBHSIX OTIBITA.
/Cpl/

2.6  |JlaboparopHas pabota «KuHETHKAa XMMUYECKHUX PEAKIIHI». OIIK-3 6.1.1.1-6.1.1.2
«PaBHOBecHEe XUMUYECKUX PEAKIIHI 6.1.3.1
1.M3y4yeHue BIUSHUS N3MEHEHHUST KOHIICHTPAI[UN Ha CKOPOCTh 6.2.1-6.2.8
XUMHUYECKON peaKivH.

2. V3y4eHue BIUSHHS TEMIIEPATYpPhI HA CKOPOCTH PEaKIIHU.
3.M3yueHue BAUSHAS TTOBEPXHOCTH Pa3eiia pearnpyronmx
BEIIECTB Ha CKOPOCTh PEAKITHH.

4.0cBOCHHE METOJUKH OTIPECIIEHUS] KOHCTAHTHI PABHOBECHSI.
5.W3yueHne (pakTOpOB, BIUSIIONIMX HA COCTOSHHE
XUMHYECKOTO PAaBHOBECHS

6.Hayunrscsa npumensts npuanun Jle [larenxse mpu
peuienuu 3aaa4. /Cp/

2.7 |Jlaboparopnas pabora «DIEKTPOXUMHYECKHUE MIPOLIECCHI B OIIK-3 6.1.1.1-6.1.1.2
raJbBAHMYECKUX JIEMEHTAX U MPH dIEKTPOTIU3EN» 6.1.3.1
1.0Bnagenne metonukoi uameperus DJ1C u HanpsHKEHUS 6.2.1-6.2.8

TaJIbBAHUYCCKHX 3JICMCHTOB.




2.M3y4yeHune 3aBUCUMOCTH MOTEHIMAIa METal1a OT
KOHLCHTPAIINX MOTCHIUAIONPEACIAIOMNX HOHOB.
3.M3y4enue 21eKTpoIn3a paciuiaBoB U pacTBOPOB
3JIEKTPOIIUTOB.
4.M3y4yeHue mpoLeccoB MIEKTPOJIM3a BOJHBIX PACTBOPOB C
PacTBOPUMBIM U HEPACTBOPHUMBIM aHOIOM.
5.Hayuuntscs nonbs3zoBaThcs 3akoHamu dapanest mis
KOJIMYECTBEHHBIX PACUETOB IIPH JIICKTPOIIHN3E
/Cp/
2.8  |JlabopaTopHas paboTa «XHUMHUYECKUE CBOMCTBA METAJIIOBY 1 4 OIIK-3 6.1.1.1-6.1.1.2
/Cpl 6.1.3.1
6.2.1-6.2.8
JlabopatopHas pabota «Koppo3us meTayuioB. 3amuTa 1 4 OIIK-3 6.1.1.1-6.1.1.2
METAIUIOB OT KOppo3um». /Cp/ 6.1.3.1
6.2.1-6.2.8
2.9 1 3 OIIK-3 6.1.1.1-6.1.1.2
NJI3 — 'anpBaHWYECKUE AIIEMEHTHI, dekTponn3 /Cp/ 6.1.3.2
6.2.1-6.2.8
2.10 |ITonroroBka k nabopatopHbIM 3aHsTHSM /Cp/ 1 9 OIIK-3 6.1.1.1-6.1.1.2
6.1.3.2
6.2.1-6.2.8
2.11 ([Ipopabotka seknuoHHOTO Marepuaia /Cp/ 1 6 OIIK-3 6.1.1.1-6.1.1.2
6.1.3.2
6.2.1-6.2.8
Pasnea 3. XuMus BbICOKOMOJIEKYJISIPHBIX COeIMHEHUI
3.1 | XuMus mosMMepoB. 1 2 OIIK-3 6.1.1.1-6.1.1.2
1.OcHoBHBIE IOHATHS XM BMC. 6.1.2.1-6.1.2.2
2.Croco0bI MoJTyYeHH s TOJTUMEPOB. 6.2.1-6.2.8
3.IloauMepHbIe KOMIIO3ULMH.
4.9konoruyeckre mpooIeMbl HCIOIB30BAHMUS TOJTMMEPHBIX
Matepuaios. /Cp/
JucnepcHbie CUCTEMBI. 1 2 OIIK-3 6.1.1.1-6.1.1.2
1.Knaccugukaiusi TUCTIEPCHBIX CHCTEM. 6.1.2.1-6.1.2.2
2.IToBepXHOCTHBIC SIBICHUS U UX POJIb B TUCTIEPCHBIX 6.2.1-6.2.8
cucTeMax.
3.IToBepxHOCTHO-aKTHBHBIC BeniecTa /Cp/
3.2 |IIpopabotka seknuonHoro Marepuaia /Cp/ 1 4 OIIK-3 6.1.1.1-6.1.1.2
6.1.3.2
6.2.1-6.2.8
3.3  |H3ydeHme TEOpETHIESCKOIO MaTepHaja, BRIHOCHMOTO Ha 1 6 OIIK-3 6.1.1.1-6.1.1.2
camocTosTeNnbHy0 padoty /Cp/ 6.1.3.2
6.2.1-6.2.8
3.4  [IloaroroBka K TeKymiemy KoHTpoto /Cp/ 1 3 OIIK-3 6.1.1.1-6.1.1.2
6.1.3.2
6.2.1-6.2.8

5 ®OHJ OHEHOYHBIX CPEACTB UISI TIPOBEAEHUS TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH U
MHNPOMEXKYTOYHOU ATTECTAIIMA OBYYAIOIINXCA 11O AU CHUITJIMHE

@oHJ OLEHOYHBIX CPEICTB JUIS IIPOBEACHUS TEKYIIETO KOHTPOJISI yCHEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIMH II0
JUCHUIUIMHE pa3pabaTeiBaeTcsi B cOOTBETCTBUH C IlomoxeHnem o ¢opmupoBaHUM (OHIOB OICHOYHBIX CPEICTB I
NPOBEICHUST TEKYIIET0 KOHTPOJIL YCIICBAEMOCTH, IPOMEXKYTOUYHOH M TOCYAapCTBEHHOH HWTOTOBOH arrecranmu Ne
11.312000.06.7.188-2017.

(DOHZ[ OIICHOYHBIX CPCACTB MJId MPOBEACHUA TEKYHICTO KOHTPOJIA YCIICBACMOCTU U HpOMe)KyTO‘IHOﬁ aTTeCTaluu I10
JaHHOW aucuuIuimHe odopmirsiercss B Buae npuinoxeHuss Ne 1 k pabGodell mporpamMMe AMCHMIUIMHBI M pa3MEIIAlOTCS B
ANIEKTPOHHOM HMH(POPMAIIMOHHO-00pa30BaTeIbHON Cpejie YHUBEPCHUTETA, JOCTYIHON OOyuaromeMycs 4epe3 ero JMYHBIA
KaOWMHET.

6 YYHEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JTUCIIUITJINHBI

6.1. YueOHas auTepaTypa

6.1.1. OcHOBHAaf JIUTEpPaTypa

ABTODHI, 3araBue WsnarenscTBO, TOXT Koi-Bo
COCTaBUTEIH 9K3.
6.1.1.1 |B.1. Endumosn OcHoBbI 001111 XUMUH: ydeOHOE ocodue NH®PA-M, 2015 100%
http://irbis.krsk.irgups.ru/cgi- OHJIAlH
bin/irbis64r_opak81/cgiirbis_64.exe#page result
6.1.1.2 |U. B. Pocun Oo61mas u Heoprannyeckast xumusi. CoBpeMeHHbIH Kype : |M3narensctBo FOpaiit, [100%
yueOHoe nocobue /st GakanaBpoB 2020 OHJIaiH
https://urait.ru/bcode/448415
6.1.2. JlonoJiHUTEIbHAS JIUTEpaTypa
ABTODBI, 3aryiaBue M3narenscTBO, O Koun-Bo
COCTaBUTEIU 9K3.



http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe#page_result
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe#page_result
https://urait.ru/bcode/448415

6.1.2.1 |H.JI. T'nuuka Oo6mas xumus [Teker]: yue6. mocobue s BY308 M.: KHOPYC, 2016. - |15

752 c.
6.1.2.2 |B. B. Kupees BricokomonexynsipHble coenuHenus B 2 4. YacTs 1,2 : IOpaitr, 2019 100%
yueOHHK Jy1s1 GakanaBpos. https://urait.ru/bcode/434140 OHJIANH
6.1.3. MeTtoanieckue pa3padboTku
ABTODHI, 3armasue W3 narenscTBO, TOI Kom-Bo
COCTaBUTEIH 9K3.
6.1.3.1 |JI. A. PyOuesckas, E. |Xummust: nabopaTtopHsrif mpaktukym: yaebnoe mocooune |KpVDKT UpI'YIIC, 100%
B. I'paueBa ; KpMJKT |amst cTy1eHTOB IEPBOTrO Kypca TEXHUYECKUX 2015 OHJIAMH
HpI'VIIC CIIEITUATLHOCTEW OYHOM M 3a09HON (hopM 0OYUCHUS : B 2
9. Y.2.. - http://irbis.krsk.irgups.ru/cgi-
bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I121
DBN=I1BIS&P21DBN=IBIS&Image_file_name=%5CFul
%5C1507.pdf&IMAGE_FILE DOWNLOAD=1
6.1.3.2 |PyOueBckas JLA., Xumus: HHOANBUAYaTbHBIC 3aaHus K camocTosiTensHol  |KpacHosipek: KpKT [100%
I'pauesa E.B. paboTe 11 CTYAEHTOB 1 Kypca BceX CrelManbHOCTeH UpI'VIIC, 2015 OHJIAlH

OYHOM M 3209HOH (opM 00yUEHUS M METOAHUIECKIE
yKasaHpm 110 UX BBIIIOJIHCHHIO. -
http://irbis.krsk.irgups.ru/cgi-

bin/irbis64r opak81/cgiirbis 64.exe?&C21COM=2&I121
DBN=IBIS&P21DBN=IBIS&Image file name=%5CFul
%5C1459.pdf&IMAGE FILE DOWNLOAD=1

6.1.4 IlepeueHb y4eOHO-MeTOAUYECKOTO O0ecTIeYeHUsI ISl CAMOCTOSITEIbHOI padoThl
00yYAIOIIMXCS N0 JANCIHUILIHHE

ABTOpHI, 3armnaBue W3narenscrBo, rog / Koun-Bo
COCTaBUTEIU JlnyHbIA KaOUHET 3K3.
oOyyJaromierocs
6.1.4.1 |PyOueBckas JLA., Xumus: HHANBHAYalTbHEIC 3aaHus K camocTosTenbHON  |KpacHosipek: KpKT [100%
I'paueBa E.B. paboTe Ay CTyIEHTOB 1 Kypca BcexX CreluanbHOCTeH HpI'YIIC, 2015 OHJIAMH

OYHOU ¥ 3209HON (POpPM 0O0YUEHHS U METOINICCKHE
yKa3aHm[ I10 UX BBITIOJIHCHUIO.
http://irbis.krsk.irgups.ru/cgi-

bin/irbis64r opak81/cgiirbis 64.exe?&C21COM=2&I121
DBN=IBIS&P21DBN=IBIS&Image file name=%5CFul
%5C1459.pdf&IMAGE_FILE DOWNLOAD=1

6.2. IlepeyeHnb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""HTepHeT"

6.2.1 |Dnekrponnas 6udauorexa Kp/DKT Upl'YIIC [DnekTponHblii pecypc]. — Pexum pocryma:
http://irbis.krsk.irgups.ru/ (mocne aBropu3zaunum).

6.2.2 |Dnekrponnas 6udianorexa « Y MII XK T» [DnekTpoHHbIM pecype] : SIEKTPOHHO-O0UOIMOTEYHAS CHCTEMA. — PexkuMm
nocryna: http://Jumczdt.ru/books/ (mocne apropusanmm).

6.2.3  |Znanium.com [DIeKTpOHHBIH pecype] : 3TEKTPOHHO-OMOIMOTEYHAS CUCTEMA. — PeXUM JT0CTyIIa
http://znanium.com (rmociie aBTOpHU3AIIKH).

6.2.4  |Jlaub [DnekTpoHHBIH pecypc] : AEKTPOHHO-0HOIHOTe Has cucTeMa. — Pexxum nocryma : http://e.lanbook.com
(mocre aBTopU3aIvn).

6.25 |VuauBepcurerckas OubIHOTEKA OHIANH [DIEKTPOHHBIN pecype] : 2JIEKTPOHHO-OHOIMOTEYHAs cUCTEMA. — PexuM
nocryma : http://biblioclub.ru (mocne aBropusaiun).

6.2.6 |Hayuno-texuuueckas oubmmoreka MU Ta [Dnekrponnblii pecypc]. — Pesxum nocrymna :
http://library.miit.ru/umc/umc/login (mocse aBTopu3zanum).

6.2.7  |Poccuiickue Kee3Hble 10poru [DneKTponnslii pecype] : [Odui. caiit]. — M.: PX]I. - Pexxum pocrymna :
http://www.rzd

6.2.8  |KpacHOspcKH IIEHTp HAYyYIHO-TEXHUUECKOM nHpopMarnn u oubimorek (Kpl[HTUB) [DnexTpoHHbIii pecype]. —
KpacHosipck. — Pexxum goctyna : http://denti.krw.rzd

6.3. [lepeueHb HH(POPMANMOHHBIX TEXHOJIOTHii, HCII0JIL3YEMBbIX IIPH OCYLIECTBJIEeHIH 00Pa30BaTeILHOrO Mpolecca 1o
AUCIHHUIIINHE, BKJIIOYas epevYeHb MPOrpaMMHOro obecriedeHnsi 1 HH(GpOPMAMOHHBIX CIPABOYHBIX CHCTeM (IIpH
He00X0IMMOCTH)

6.3.1 Ilepeyenb 06a30BOr0 NPOrpaMMHOI0 o0ecleYeHn st

[oamucka Microsoft Imagine Premium: Windows 7 (Peructpaunonssie Homepa noamucok Ne 25ba6a79-fe07-
407e-9692-54210516¢225 (momep moamucunka 1203761381), 2966f7dc-369b-4216-9138-28¢54b400c12 (Homep
6.3.1.1 |moamucumnka 1204008970), 53b112e7-6d53-490e-a1€9-30dd47¢32c9f (Homep noamucunka 1204008972))
Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100 nunensuii; gor
Ne0319100020315000013-00 ot 07.12.2015 — 87 nurieH3wmit).

6.3.2 TlepedeHb crienaJJM3HPOBAHHOIO MPOrPaMMHOI0 o0ecredeHns

6.3.2.1 [He tpebyercs

6.3.3 Ilepeyenb MHGPOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.3.3.1 |He tpeGyercs

6.4 IIpaBoBbIC¢ M HOPMATHBHBIE JOKYMEHThI

6.4.1 |He tpe6yercs

7 MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUWE JUCIUTIJINHBI



https://urait.ru/bcode/434140
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1507.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1507.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1507.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1507.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/cgi-bin/irbis64r_opak81/cgiirbis_64.exe?&C21COM=2&I21DBN=IBIS&P21DBN=IBIS&Image_file_name=%5CFul%5C1459.pdf&IMAGE_FILE_DOWNLOAD=1
http://irbis.krsk.irgups.ru/
http://umczdt.ru/books/
http://znanium.com/
http://e.lanbook.com/
http://biblioclub.ru/
http://library.miit.ru/umc/umc/login
http://www.rzd/
http://dcnti.krw.rzd/
callto:1203761381
callto:1204008970
callto:1204008972

7.1

Kopnyca A, JI, T, H KpKT UpI' YIIC Haxonsatcs no aapecy r. KpacHosipck, yi. Hosas 3aps, n. 21

7.2

VY4eOHbIC ayTUTOPHUU IJIsl MIPOBEACHUS 3aHATUH JICKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THUIIA, BBIMOJHCHHUS
KYPCOBBIX pa0OT, TPYIIOBBIX W HHIAMBHAYaJIbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJII M IPOMEKYTOYHOMN
aTTeCTAllM{, YKOMIUICKTOBAHHbBIC CICIHAIM3MPOBAHHOW MEOEIbI0 M TEXHHYCCKUMH CPEICTBAMU OOYYCHHUS
(HOYTOYK, IPOEKTOP, IKpaH), CIYKAIIMMHU JJIs TPESACTaBICHU yaeOHO! nHbopMaruu Oomnbinoi aymuropuu. s
MIPOBEICHN 3aHATHH JCKIIMOHHOTO THIIA HMEIOTCS YIeOHO-HATIAIHbIC MOcoOus (IPEe3eHTAIIH).

7.3

YueOHast ay TUTOpHS JJ1sl IPOBECHUS 3aHATHH JeKunoHHoro tuna JI-409

7.4

[TomemieHnst 1151 CAMOCTOSATENEHONW paOOTHl 00YJArONIUXCSl OCHAIICHB KOMIBIOTCPHON TEXHHUKOH, MOIKIIOUEeHHON
K HH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «UHTepHET», W o0ecmedeHsl IOCTYNOM B DICKTPOHHYIO
nHpOopMannoHHO-00pa3oBatenpHyto cpeny KpKT Upl YIIC.

ITomemenns sl caMOCTOSITENBHON PabOTHl 00yJaOIINXCSL:
— YUTaNbHBIN 3a]1 ONOIHOTEKU
— KoMIeloTepHBIe Kimaccsl JI-203, JI-214, JI-410, T-5,T-46.

7.5

[Tomemenne st XpaHeHHS U IPOYUITAKTHIECKOTO 00CTyXIBaHUS yaeOHOTO 00opynoBanus A-307

8 METOJUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO AUCIIUITJIMHBI

Bun yuebHo# Opranuszanus yaeOHOH IeSTeNbHOCTH 00y4Jaromerocs

JCATCIIBHOCTH

JIex1mnoHHEIe

IToaroroBka K JIEKIMOHHOMY 3aHSATHIO BKJIIOYACT BBIIIOJHEHUE BCEX BUOB 3alaHUI Pa3MEILEHHBIX K
Ka)KI0H JIEKIWH, T.€. 3a1aHHs BBIMOIHAIOTCS €IIe 1O JIEKIIMOHHOTO 3aHATHS 110 COOTBETCTBYIOILEN TEME.
B xo/1e TeKIMOHHBIX 3aHATHH HE0OOX0IMMO BECTH KOHCIIEKTUpOBaHHE yueOHOro Marepuaia. Obpaiarsb
BHUMaHHE Ha KaTeropuu, GOpMyJIHUPOBKH, PACKPHIBAIOLINE COJEPIKAHUE TEX WIIN UHBIX SBICHUN U
IIPOLIECCOB, HAYYHBIE BEIBOJBI U MMPAKTHYECKHE PEKOMEH AN, TIOJ0KUTENBHBIN OIBIT B OPATOPCKOM
UCKYCCTBE. 33JjaBaTh MPENOAaBaTEII0 YTOUHSIOUINE BOIPOCH C LENbIO YSICHEHUS TEOPETUUECKUX
MIOJIOKEHUH, pa3pelleHns CIIOPHbIX cuTyanuil. JlopabaTeiBaTh CBOM KOHCIICKT JICKIUH, Aejas B HEM
COOTBETCTBYIOLIHUE 3aMIUCH U3 TUTEPATYPHI, PEKOMEHIOBAaHHOM MPENOAaBaTeNIEM U IPEAYCMOTPEHHON
y4eOHO TpOorpaMmoii - B X0/1€ IOATOTOBKH K MPAKTHYECKUM / JTaOOPATOPHBIM 3aHSITUSM H3YYUTh
OCHOBHYIO JINTEPATYPY, 03HAKOMUTHCS C AOTOJHUTENBHOM JTUTEpaTypOl, HOBBIMH ITyOIHNKAIMIMH B
MEPUOIUYECKUX U3JaHUAX.

3aHATHA

Lenbto 1a00paTOPHBIX 3aHATHUH BBICTYIIAET 00ECIeYCHUE TOHUMaHHS TEOPETUIECKOr0 MaTepHraa
y4eGHOTO Kypca M €ro BKIIFOUEHHE B CHCTEMY 3HaHHH CTYACHTOB, (POPMHUPOBAHKE OTIEPAIIMOHATBHOMN
KOMIIOHCHTBI 'OTOBHOCTHU CIEIUATINCTA, PAa3BUTUC PA3JIMYHBIX COCTABJIAIOMINX €TO HpO(beCCHOHaHBHOﬁ
KomrieTeHTHOCTH. OCHOBOI J1aOOpaTOPHOTo MPAaKTHKyMa BBICTYIAIOT TUIIOBBIE 33][a4H, KOTOPHIE JOJDKEH
YMETB PEIaTh CIEIHATNCT B CBOEH MPO()ECCHOHANBHOM e TEIBHOCTH.

IpoBenenue 1abOPaTOPHOH PAOOTHI C IIENBI0 OCMBICTICHHS HOBOTO Y4eOHOT0 MaTepralia BKIIOYAeT B
ce0sl CIIEYIONINE ITATIBL:

- MOCTAHOBKY TEMbI 3aHATHI U OTpeIeIcHHe e JTabopaTOpHOM paboTH;

JlaGopatopHble |- ompesenenre NopsiaKa IpoBeACHHS Ja00PaTOPHOH pabOThI MU OTACIBHBIX €€ 3TaIOB,;

3aHATHS - HETOCPEICTBEHHOE BBITIOJIHEHHE JIA0OPATOPHOH PabOTHI CTY/IGHTAMH U KOHTPOJIb IPENoaBaTels 3a
XOJIOM 3aHSTHI U COOJIIOJICHUEM TEXHUKHU O€30I1aCHOCTH;

- IOZIBEJICHUE UTOTOB J1a00paTOpHOK paboThl 1 (OPMYIHMPOBAHHE OCHOBHBIX BBIBOJIOB;

- 3aIUTa JJA0OpaTOPHOI PabOTHL.

Ha nepBoM 3aHsATHU MpernojaBaTeib 3HAKOMUT CTY/ICHTOB C OOLIMMU MPAaBUIIAMH PabOThI B
11ab0paTopuy / KOMITBIOTEPHOM KJIacce, TEXHUKOH 0e30MacHOCTH M CTPYKTYPOit opopmiteHHs
nabopaTopHO paboThl. 3HAKOMUT CTYACHTA C MPOIIETyPOH 3aUThI paboThl, 0OpaIaeT BHUMaHHUe
CTy/IeHTa Ha TO, 4TO ohopmIleHHast paboTa A0JIXKHA 3aBEepIIAThCsT (HOPMUPOBAHUEM
6ubIMOrpad)IecKoOro CIIUCKa.

CamocTosTeabHas
pabora cTyaeHTa

CamocrosTenbHas paboTa CTyJeHTa SBISIETCS OCHOBHBIM CPEACTBOM OBJIA/ICHHS YI€OHBIM MaTepraioM
BO BpeMsi, cBOOOIHOE OT 00s13aTeNbHBIX yUeOHBIX 3aHATHI. CaMocTosITeNnbHas paboTa CTyIeHTa HaJ
YCBOCHHEM y4eOHOT0 MaTepralia MOXKET BBITIOJIHATLCS B OMOIHOTEKEe, yueOHBIX KaOUHETax,
KOMITBIOTEPHBIX KJIaccax, a TAKXKe B JIOMAITHUX YCIOBUSIX.

Y4eOHbII MaTepuan yd4eOHON AUCIUIIINHBI, IPEIYCMOTPEHHBIN pabodunM yIeOHBIM TIAHOM IS
YCBOCHHS CTYZCHTOM B IIPOIIECCE CAMOCTOSTENbHONW PabOTHI, BRIHOCUTCS HA HTOTOBBII KOHTPOJIb HAPSAY
¢ y4eOHBIM MaTepHajIoM, KOTOPBIH pa3padaThIBasICs IPH NPOBEACHUH YIEOHBIX 3aHATHH.

CopnepkaHre CaMOCTOSITENTFHON pabOTHI CTYIEHTA ONIPEeNsIeTcs] yaeOHOI MporpaMMOi TUCITUITINHEL,
METOJIMYECKIMH MaTepHaIaMH, 3aJaHUsIMH 1 YKa3aHUSIMH [IPETIo1aBaTess.

CamocrostenbHast paboTa CTyJeHTOB OCYIIECTBISIETCS B ay AUTOPHOW M BHEAyIUTOPHOI hopmax.
CamocrosrenbHas paboTa CTYJCHTOB B ayTUTOPHOE BPeMsI MOKET BKIIFOYATh: — KOHCIIEKTHPOBAHUE
(cocTaBneHre TE3UCOB) JIEKIINH; — BRIIOJHEHNE KOHTPOJIBHBIX paboT;— pelieHne 3a1a4;— padoTy co
CIPaBOYHON M METOMUYECKOH JIUTEpaTypoii;— paboTy ¢ HOpMAaTHUBHBIMH PAaBOBBIMHU aKTaMH;—
BBICTYIUICHHS C TOKJIAAAMHU, COOOIIEHISIMHA Ha CEMIHAPCKIUX 3aHATHAX;— 3aIIUTY BBIIIOJHEHHBIX paboT;—
y4acTHe B OTIEPATUBHOM (TEKYILEM) OIPOCE TI0 OTAETBHBIM TEMaM U3y4aeMOi TUCIUIUIMHBI;— yIacTHE B
coOece10BaHMsIX, IETOBBIX (POJIEBBIX) UTPaX, TUCKYCCUSX, KPYTJIBIX CTOJIaX, KOH(EpEeHIMAX;— ydacTHe B
TECTUPOBAaHUH U JIp.

CamocrosrenpHas paboTa CTYZCHTOB BO BHEAYIUTOPHOE BPEMsI MOJKET COCTOSITh U3: — IIOBTOPCHUE
JICKIIMOHHOT'O MaTepHaJla; — MOJTrOTOBKHU K MMPAKTUYECKUM 3aHSTHSIM;— U3y4eHHsI yueOHOI 1 HaydHOH




JUTEPATypHl; — PELICHNS 3a1a4, BEIIAHHBIX Ha MPAKTUIECKHAX 3aHATHAX; — MOATOTOBKH K KOHTPOIBHBIM
paboTaM, TECTUPOBAHUIO U T.J.

- IPOBEICHUE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIMPOCHI TEKYIIEro KOHTPOJIS 3HAHUH, PEIICHUS
MIPEICTAaBICHHBIX B YI€OHO-METOINIECKAX MaTepranax Kadeapsl 3aqad, TECTOB, HAMMCAHUS pedepaToB
10 OTAEJBHBIM BOIIPOCAM H3y4aeMOil TEMBI.

IlogroToBka
K 3aUeTy

[Tpu moATOTOBKE K 3a4eTy HEOOXOANMO OPHEHTHPOBATHCS Ha KOHCIIEKTHI JEKINH, pabodyro mporpaMmy
IVCIUIUIMHBI, HOPMAaTHBHYIO, Y4eOHYI0O M pEeKOMEHAyeMylo nuTeparypy. OCHOBHOE B INOJTOTOBKE K
cmade 3adeTa - 3TO MOBTOPCHME BCEr0 MaTepHana AWUCHUIUIMHBL [ ycnemrHoi cpadm 3adera IIo
IUCHUIUINHE «XUMUS» CTYACHTHI JOJDKHBI IMPHHMMATh BO BHHMAaHME, YTO BCE OCHOBHBIC KaTETOPHH,
KOTOpBIE yKa3aHbl B paboueil mporpamMMe, Hy)KHO 3HATh, IOHUMATh MX CMBICI U YMETh €r0 Pa3bsSCHUTH;
yKa3aHHble B paboueil mporpamMme (GopMHUpyemble NpogdecCHOHATIbHBIE KOMIIETEHIIMH B PE3yJbTaTe
OCBOCHUSI JIMCLUUIUIMHBI JIOJDKHBI OBITH IPOJEMOHCTPUPOBAHBI CTYAEHTOM; IPAKTUYECKHE 3aHSATHS
CHOCOOCTBYIOT IIOJIy4EHHUIO OoJiee BBICOKOTO YPOBHS 3HAaHHH; TOTOBHTHCS K 3a4eTy HEoOX0IuMO

Ha4ynWHATh C nepBoﬁ JICKIIUM U TICPBOT0O 3aHATHUS.

Kommieke y4eOHO-METOAMYECKMX MaTEpHalIOB 110 BCEM BHAaM y4eOHOI JesSTENbHOCTH, MPEAyCMOTPEHHBIM paboueid
NpOrpaMMOM JMCLUIUIMHBL, pa3MelleH B 3JIEKTPOHHOH HH(popManmoHHO-o0pa3zoBarensHoit cpene KpMIKT HpI'VIIC,
IOCTYITHOW oOydaromeMycs depe3 ero IWYHBI KabmHeT W OnekrpoHHyto Ombmmorexy (OB KpWXT HpI'VIIC)
http://irbis.krsk.irgups.ru
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JIvct peructpanuy IOMOJHEHUH paboueil mporpaMMbl AUCIUTUINHBI
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IIpunoxenne 1 k padoyeit mporpamMme Mo AMCUMILINHE
b1.b.16 «Xumusa»

®OH/I OHEHOYHBIX CPEACTB
JJI IPOBeAeHHUs TEKYLIEro KOHTPOJISl yCIeBaeMOCTH
M IIPOMEKYTOYHOM aTTeCTAllMH 10 JUCIUILINHE

b1.b.16 Xumus

@®OHJ| OLEHOUYHBIX CPeACTB pa3padoraH B coorBeTcTBUU ¢ PI'OC mo nucuumninze
b1.b.16 «Xumus» HafpaBieHUEe NOAroTOBKM «TexHomorus TpaHCIOPTHBIX
npouecco» npopunb JlorucTuka M MEHEIKMEHT Ha TPAHCIOPTE, YTBEPKIACHHBIM
[Tpukazom MunucrepcTBa obpa3zoBanus u Hayku Poccuiickoit denepanun ot 06.03.2015
No 165, u ydyeOHOro miaHa MO HaIMpaBJICHUIO MOATOTOBKU «YTmpaBiaeHue TexHoorus
TPAHCIIOPTHBIX TIporieccoBy, ogooperHHoro YuéusiM coBetoM KpMKT UpI'YIIC ot 20.05
2019 r. IIporokon Ne 10

@oHJ OLIEHOYHBIX CPEACTB ISl MPOBEACHUS TEKYIIETrO KOHTPOJISI YCIIEBAEMOCTH U
MPOMEKYTOUHOH aTTecTanuu no nauctumuinae b1.5.16 «Xumus» mpormien skcnepTu3y Ha
cootBercTBUe TpeboBanusiM @OI'OC mno HampaBiaeHUIO NOATOTOBKH «TexHomorus
TPAHCIIOPTHBIX MPOIECCOB» (YPOBEHb OakajiaBpuaTa), paCCMOTPEH M PEKOMEHJOBaH K
BHeApeHno Ha 3acenanuu cekuuu COIIl mo HampaBieHWIO MOATOTOBKM « TexXHOmorus
TPAHCIIOPTHBIX MPOLECCOBY



1 IlepeyeHb KOMIIETEHIUIA C YKa3aHHEM ITanoB UX (JOPMUPOBAHUS B NPoLECC ce

O0CBOEHHs 00pa30BaTeJbLHOM NPOrpaMMbl
Jucnunimza «XuMus» ydacTByeT B GOpMUPOBAHUM KOMITETEHIINH:

OIIK-3: cnocoOHOCTP MNPUMEHATh cHcTeMy (YHIAMEHTAIbHBIX 3HaHMH  (MaTeMaTHYECKHX,
€CTeCTBEHHOHAYYHbIX, MH)KEHEPHBIX M HSKOHOMHUYECKHX) M HAeHTH(UKanuu, (OpMYIHpOBAaHUS U
pelIeHUs] TEXHMYECKMX W TEXHOJIOTMYECKHUX MpolieM B 00JacCTH TEXHOJIOTUH, OpraHU3aluH,
IJIJAHUPOBAHUS U YIIPABJICHUS TEXHUYECKON U KOMMEPUYECKOM dKCIUTyaTalleld TPAaHCIIOPTHBIX CUCTEM

Ta6auua Tpaexropuii popmupoBanusi y odydawumxcsi komnerennuii OIK-3
NIPH OCBOCHUM OCHOBHOM 00pa30BaTe/bHOM NMPOrpaMmsbl (3aouHasi popma o0yueHus)

Kon Haumenosanue Hupexe Kypc Oransl
KOMITETE KOMITETEHIINN 1 HANMEHOBaHHE JUCLUIUINH/TIPAKTHK, yIacTBYIOINX | u3ydyeHHs | (hopMHpOB
HIMN B ()OPMHPOBAHUH KOMIICTEHIINU JICIIUIIIN aHusA
HBI KOMIICTEHII
un
OIIK-3 | cmocoOHOCTB b1.b.12 MaremaTnka 1 1
TIPUMCHATE  CUCTEMY | §1 .15 dusnka 1 1
(byHIaMEeHTaIbHBIX
AHAHM b1.5.16 Xumus 1 1
(MaTeMaTHUECKHX, b1.5.21 Merponorus, cTaHfapTH3anus 1 1 1
CCTCCTBCHHOHAYYHBIX | ceprudmKaris
> HMHKCHCPHBIX M | K] B.22 HauepraTensHas TeOMETPHSA U MHKCHEPHAS 1 1
SKOHOMHYECKUX) IS rpaduka
HICHTH(HKALIH, 51.5.13 IIpukiagHas MaTeMaTHKA 2 1
opmymuposars 1 [5] 518 Mexannka 3 2
PCLICHIA b1.5.18 .01 Teoperndeckass MeXaHHKa 3 2
TCXHIHCCKHX " B1.5.20 OGumas ANEKTPOTEXHHUKA U DIIEKTPOHHUKA 2 1
TCXHOJIOTHHACCIIX b1.5.18.02 [IpuknagHas MEXaHHUKA 3 2
mpobiemM B oOIacTH
TEXHOJIOruy, b1.5.19 MarepuanoBeaeHue 4 3
opranusanu, b3.5.01 3amura BRITYCKHOW KBaTH(QHUKAIIMOHHOM 5 4
INTaHUPOBAHUA 1 | pabGoThl, BKIIIOYAs MOJATOTOBKY K IPOLEAYPE 3aLIUTHI 1
YHpaBJICHIA MPOLEAYPY 3ALIUTHI
TEXHUYECKOM u
KOMMEPUYECKOI
JKCILUTyaTauuen
TPaHCTIOPTHBIX
cucTeM
Ta6auua cooTBeTcTBHS YpoBHel ocBoeHust kommnerenuuii OIK-3
IUIAHMPYEMbIM pe3yJIbTaTaM 00y4eHHs
Kon HanmenoBanmue HaumenoBanue YpoBenb Inanupyemble pe3yJbTaThl 00y4eHHsI
KOMIIET KOMIIeTeHIINN pasiena/Tem OCBOEHHUS (nmoka3zaTeJsiu 1I0CTHKEHHUS 32/IaHHOTO
eHIUHU AUCHUTITHHBI KOMIeTeHIuii YPOBHSI OCBOEHHsI KOMIEeTEeHIIHiT)
3HaTh OCHOBHBIE 3aKOHBI XMMUHU U HX POJIb
MuHUMaNbHBIA | B (DOPMHPOBAHMU  €CTECTBEHHOHAYYHOT'O
OIIK-3 | cnocoGHOCTH YPOBEHB MHPOBO33PEHUS.
MPUMEHSTh YMeTh NpPUMEHATh XMUMHUYECKHE 3aKOHBI B
cucTeMy pELIeHNH NPAaKTHYECKUX 3a/1a4
(yHaaMeHTaIbHbBI Biagerp MeTonamu NpoBEEHHS! OCHOBHBIX
X 3HAHHUH XMMHUUYECKHX KCIEPHMEHTOB M 00pabOTKOM
(MaTeMaTHYECKHX TIOJTYYEHHBIX PE3yJIbTaTOB.




,
€CTECTBEHHOHAYY
HBIX,
WH)KEHEPHBIX U
SKOHOMHYECKHX )
TUTS
UICHTU(UKAIINH,
(hopmymupoBaHUs
u pelieHus
TeXHUYECKUX U
TEXHOJOTHYECKHUX
npobeM B
obiacTi
TEXHOJIOTHH,
OpraHU3aINH,
IUTAHUPOBAHUA U
YIpaBICHUSL
TEXHUYECKOW U
KOMMEPUYECKOUN
JKCILTyaTanuen
TPaHCIIOPTHBIX
CUCTEM

Paszgen 1.00mas u
HEOpPTaHMYECKast
XUMHS

Pa3zgen 2. OcHOBEI
(Gu3NIeCKOi XUMUU

Pasgen 3. Xumwus
BBICOKOMOJICKYISIPH
BIX CO€IUHEHUN

bazoBwrit
YpOBEHb

3HaTh MECTO
€CTECTBEHHOHAYYHBIX
OCHOBHBIE 3aKOHBI
TIPEBPAICHUS BEIIECTB
YMeTh TPUMEHATH XUMHUYECKHE 3aKOHBI B
pelIeHNH TpPaKTHYECKMX 3ajad M [aBaThb
OIICHKY XUMHYECKUM mporeccam,
MPOTEKAIIUM B cepe MPOU3BOICTBCHHOM
NEeSITENILHOCTH.
Baagern

XUMHH B psay
JCIUILIHH,
obpa3zoBaHus U

MeTOoJaMHU OTIpeIeNIeHUs
Ba)KHEHIINX KOJINUECTBEHHBIX
XapaKTEPUCTUK  XMMHUYECKHX MPOLECCOB,
METOaMH TIPOBEICHHUS OIKCIEPHUMEHTOB H

00pabOTKHN MOyIEHHBIX PE3YyIHTATOB.

Bricokmit
YpOBEHb

3HaTh MECTO XUMHUH B psny
€CTECTBEHHOHAYYHbIX JVICIUIIINH,
3aKOHOMEPHOCTHU NOBEJCHUS XMMUYECKUX U
JNEeKTPOXUMUYECKUX  CHCTEM,  OCHOBBI
CTPOCHUS BEIIIEeCTBa, XUMHUYECKOH
TePMOJUHAMUKH U KHHETUKU.

YMeTh NpUMEHATh XMMUYECKHE 3aKOHBI B
peLICHNH TNPaKTHYECKUX 337a4, BBHIOUpPATH
TEXHUYECKHE CPEICTBA U TEXHOJOTHYECKHE
NPOLECCHl B CHCTEMax M YyCTPOWCTBAax,
HCTIONB3YEMBIX Ha JKEJIE3HOM TPAHCIIOPTE.
Biagere  HaBbIKaMHM ~ OOpamieHHs — C
B)KHEHITMMH XMMUYECKHUMHU BELICCTBAMU H
7Ta00PaTOPHBIMU TIPHOOPAaMH,  METOAAMH
HpOBEICHUS OCHOBHBIX ¢usuko-
XMMHUUYECKHX HKCIIEPUMEHTOB U 00pabOTKH
pe3yIbTaTOB, METOJAMH  OIpEeJeNICHUs
BaKHEHIINX KOJIMYECTBEHHBIX
XapaKTepUCTHK XMMUYECKHUX NPOLIECCOB.

HporpaMMa KOHTPOJbHO-OLEHOYHbLIX MepOl’[pl/lﬂTl/lﬁ Ha nNepuo N3y4eHusi JTUCHUINITHHbI

Haumenosanue OOBEKT KOHTPOJIS HanmenoBanue
Ne Kypc KOHTPOJIbHO- (nonsATHS, TeMa/ pazen TUCHUIIMHBI, KOMIIETEHLUS 1 OIIEHOYHOT'O CPEe/ICTBA
OIICHOYHOTO T. I.) (popma nmposeeHust)
MEpOIPHATHS
1 cemectp
Pa3gen 1. O0masi u HeopraHuyeckas XuMHs
1 1 Texymuii Tema: «OCHOBHBIE cpoiictea | OIIK-3 | Otuer mo yslabopaTopHOI
KOHTPOJIb HEOPTraHUYECKUX COECTUHEHUID) pabore (mMCbMEHHO) +
co0eceJoBaHUE TI0 TEMe
(ycTHO)
2 1 Texymuit Tema: «XUMHUECKHE CBOMCTBA OCHOBHBIX OIIK-3 NunuBuayanbHble
KOHTPOJIb KJIACCOB HEOPTAaHUYECKHUX COCTUHECHHUII JIOMAIIHHE 3aJ[aHusl
PEKOHCTPYKTHBHOTO
ypOBHSI (TMCBMEHHO)
3 1 Texymuii Tema: «OcHoBHble 3akoHbl xumuu. | OIIK-3 | Order no nabGopaTopHOH
KOHTPOJITb OmnpeneneHne  SKBUBAJICHTHOW  MAaccChl pabore (mmcbMeHHO) +
MeTania» cobeceoBaHne 10 TeMe
(ycTHO)
4 1 Texymmii Tema: «3aKOHBI u MHOHSITHS OIIK-3 NunuBuayanbHble
KOHTPOITb CTEXHOMETPUH» JIOMaIIHue 3a1aHus
PEKOHCTPYKTHBHOTO
ypOoBHS (TMCEMEHHO)
5 1 Texymuii Tema: «OcHoBHble 3akoHbl M moHATHs | OIIK-3 KonrponbHas padbora
KOHTPOITb XUMHH. Krnaccel HEOPraHMYECKUX (IMCBMEHHO)




COEIUHEHUI

6 Texymumii Tema: «Xumudeckas  cBsi3b. Buael | OIIK-3 Koucnekr (mucbMeHHO)
KOHTPOJIb XUMHUYECKOW  CBSI3H. T'ubpuamsarys.
CrpoeHue BelecTBa B KOHICHCHPOBAHHOM
COCTOSIHMH. Buapsl MEKMOJIEKYISIPHOTO
B3aUMOJIEUCTBHUY.
7 Texymmmii Tema: «3nekrponHas crpykrypa atoMoB 1 | OIIK-3 | Ortuer mo mabopaTopHOi
KOHTPOJIb OJTHOATOMHBIX HOHOB METaJUIOB, pabore (MMUCBMEHHO) -+
XMMHUYECKas CBSI3b» cobeceoBaHNE 1O TEMeE
(ycTHO)
8 Texymmmii Tewma: «CtpoeHue aToMa u | OIIK-3 | ManuBumyambHBIE
KOHTPOJb MEepHOINYECKUE  CBOICTBa  AJIEMEHTOB. JIOMaIH1e 3aJlaHus
XumH4eckas CBsA3b» PEKOHCTPYKTHBHOTO
ypOBHS (IIMCEMEHHO)
9 Texymumii Tema: «Crpoenne atroma m xumnueckas | OIIK-3 Kontponbnas pabora
KOHTPOJIb CBSI3b)» (IMCBMEHHO)
Pa3nen 2. duzndeckast XumMus
10 Texymuii Tema: «TemnoBele a3ddextsr peakunumit | OIIK-3 | Otyer nmo madopaTopHOi
KOHTPOJITb pacTBOpEHHUS. Pacuer TETIJIOBBIX pabore (mmcbMeHHO) +
3¢ heKTOBY. co0eceJOBaHUE M0 TEME
(ycTHO)
11 Texywmuii Tema: «3akoHomepHocTH xumuueckux | OIIK-3 | MUaauBuayanbHbe
KOHTPOJITb MPOLIECCOBY» JOMaITHNE 3a7aHus
PEKOHCTPYKTHBHOTO
ypOoBHSI (THCEMEHHO)
12 Texyrmmmii Tema: «Cxopocts xummueckoir peakmuu. | OIIK-3 | Ortuer mo mabopaTopHO#
KOHTPOJITb N3ydyenue BIUSHNSA Pa3IHYHBIX (DAKTOPOB pabore (TmcbMEHHO) +
Ha CKOPOCTh XUMHYECKOH PeaKIim cobeceoBaHNe 1O TeMe
(ycTHO)
13 Texymumii Tema: «XUMHUeCKas KAHETUKA " OIIK-3 NuauBuayanbHble
KOHTPOJITb paBHOBECHE» JOMaITHNe 3a7jaHus
PEKOHCTPYKTHBHOTO
ypoBHS (ITMCEMEHHO)
14 Texymmii Tema: «3akoHomepHocTn mpotekanust | OITK-3 KontponbHas pabora
KOHTPOJIb XMMHWYECKHUX PEaKIUiD) (IMCBMEHHO)
15 Texymuii Tema: «JlucnepcHele cucremsl. | OIIK-3 KoHcnekT (miceMeHHO)
KOHTPOJIb Knaccupukamust  cucreM.  OCHOBHBIC
CBOMCTBay
16 Texymmii Tema: «llpuroroBiaenue pactBopa u | OIIK-3 | Oryer no naGopaTopHo
KOHTPOJIb OIIPEJECIICHUE €r0 KOHLIEHTPALIUK paboTte (MMCBEMEHHO) +
cobece10BaHME 110 TEME
(ycTHO)
17 Texyrmmmii Tema: «loHHO-OOMEHHBIE PEAKINA B OIIK-3 [ Otuer mo mabopaTtopHOi
KOHTPOJIb pacTBopax» pabote (THCEMEHHO) +
cobeceioBaHME 110 TEMe
(ycTHO)
18 Texymmmii Tema: «['unponns coneir. OnpeneneHne OIIK-3 [ Otuer mo abopatopHOi
KOHTPOJIb pH pactBopax» pabote (THCEMEHHO) +
cobeceioBaHME 110 TEME
(ycTHO)
19 Texymmii Tema: «PacTBOpBL. PactBopsr | OIIK-3 UnnuBuayanbHble
KOHTPOJIb 3NIEKTPONUTOB. IOHHBIE IPOLIECCHI» JIOMAIITHHE 3a/1aHUs
PEKOHCTPYKTHBHOTO
ypOBHS (ICHMEHHO)
20 Texyrmmwii Tema: «PacTBOpBI» OIIK-3 Kontponsnas pabora
KOHTPOJIb (TMCBMEHHO)
21 Texymmii Tema: «OxkucnurenbHo-BocctanoBr- | OIIK-3 | Otuer mo 1abopatopHOi
KOHTPOJTb TEJIbHBIE PEAKIIHM pabote (MUCbMEHHO) +
cobeceoBaHmeE 110 TEME
(ycTHO)
22 Texyrmmwii Tema: «Omnpenenenne BC | OIIK-3 | Otuer no naboparopHoii
KOHTPOITb rajJbBaHUYECKOTO IEMEHTa» pabore (MMCHMEHHO) +
cobeceoBaHuE IO TEME
(ycTHO)
23 Texymumii Tema: «Xumudeckue coiicrBa meramioB. | OIIK-3 | Oruer no sraboparopHoit

KOHTPOJIb

BaIIII/ITa MCTAJJIOB OT KOPPO3UN»

pabore (IMCHbMEHHO) +




cobeceroBaHMeE 110 TEME
(ycTHO)
24 1 Texymmii Tema: «OxucuTenbHO-BoccTanoBU- | OIIK-3 NunuBuayanbHbIe
KOHTPOJIb TEIbHBIC u JNIEKTPOXHUMHUYECKUE JOMAIlIHHE 3aJaHus
HPOLIECCHD» PEKOHCTPYKTHBHOTO
ypOoBH (TNCEMEHHO)
25 1 Texymmmii Tewma: «OxucnurensHo-BoccTaHoBH- | OIIK-3 Kontponsnas padora
KOHTPOJIb TENbHBIE IIPOLECCHI B TI'€TEPOreHHBIX (IICBEMEHHO)
Iporeccaxy
Paszgen 3. Xumusa BMC
26 1 Texymmmii Tewma: «[Tomumepsr u | OIIK-3 KoncmekT (mucsMeHHO)
KOHTPOJIb BBICOKOMOJICKYJISIPHBIE COSTMHEHUSD
27 1 Texyrmmii Tema: «[lomyuernne u u3yuenume cBoictB | OIIK-3 | Ortger mo maboparopHOit
KOHTPOJITb MOJIMMEPHBIX COCTUHEHHUI pabore (MMCBMEHHO) +
cobeceoBaHME 110 TEME
(ycTHO)
28 1 IIpomexyrouna | Pazmensr: OIIK-3 Pe3ynbrathl TekyIero
s aTTecTalus — 1. OOmwast u HeopraHu4ecKast XUMHs KOHTPOJIS
3a4er 2. dusnueckas XUMHUs CobecenoBanue (YCTHO)
3. Xumus BMC

2 OnucaHue noKa3aresed 1 KPUTEPUEB OLEHNBAHUS KOMIIETEHIIM I
HA Pa3jIMYHbIX ITanax ux (pOpMHUPOBAHUSI, ONMUCAHUE KA OLeHUBAHUS

KoHTposb kauecTBa OCBOSHMSI AUCLUILIMHBI BKIIIOYAET B c€0sl TEKYLIHI KOHTPOJIb YCIIEBAEMOCTH U
IIPOMEKYTOUHYIO aTTeCTalMIO. TEeKylMi KOHTPOJIb YCIIEBAEMOCTH M IPOMEXYTOYHAs aTTECTaLUs
o0yJaroImuxcs IPOBOAATCS B LEJIAX YCTAaHOBJIECHUS COOTBETCTBUS JOCTHIXKEHMHM 00ydarouuxcs
MOSTAITHBEIM TPeOOBaHMAIM 00pa30BaTEIbHON MPOTpaMMbl K pe3yibTaraM oOydeHus U (GpopMHUpOBaHUS

KOMIIETEHIINH.

Texynui KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BUJ| CUCTEMAaTHYECKOW IIPOBEPKU 3HAHUH, YMEHUH,
HaBBIKOB OOydaromuxcs. 3afaya TEeKYyLIero KOHTPOJIsS — ONEepaTUBHOE M DETrYJISIpHOE YIpaBJieHUE
y4eOHOH NesTeThbHOCThIO OOYUYAIOMIMXCSl HA OCHOBE OOpAaTHON CBS3M M KOPPEKTHUPOBKU. Pe3ynbraTs
OLICHMBAHUS 3aHOCATCS IIPENOJABATEIEM B JKYPHAJI U YYMTHIBAIOTCA B BHJE CPEIHEH OLEHKU IIpU

MPOBEJICHUU TPOMEKYTOUHOU ATTECTALUH.

I[J'IH OLICHUBAaHUA PE3YJIbTATOB O6y‘leHI/I$I HCIOJIB3YCTCA YCTBIPEX OajIbHas IIKaja: «OTIHNYHO»,
«XOpouIo», «yAOBJIICTBOPUTCIBHO», «HCYIOBJICTBOPUTCIIBHO» W/ I[B}’X6aJ'IJ'II)Ha$I mIKaja: «3a4TCHO»,

«HC 3a4YTCHO».

[lepeueHpr  OIIEHOYHBIX  CPEACTB  C(HOPMHUPOBAHHOCTH  KOMIETEHIMH  MpeJCTaBlIeH
HIDKeCIIeytolei Tabuie.
HaumenoBanue [IpencraBnenue
Kpartkas xapakTepucTuka
Ne OIIEHOYHOT'0 OIIGHOYHOTO CPE/ICTBA
OIIEHOYHOTO CPE/ICTBA
CpeJcTBa B ®OC
Texkymnii KOHTPOJIb YCIIEBAEMOCTH
CpencTBo, HO3BONSIONIEE OIEHUBATh U JHArHOCTUPOBATh yMEHUs | KoMIUIeKThI
Sananms CHHTE3MPOBaTh, AaHAIN3UPOBaTh, 0000ImAaTh (GAaKTHYECKHH U | HHIUBUIYaIbHBIX
A TEOpeTHYecKuid Matepuan ¢ (OpPMYJTUPOBAHHEM KOHKPETHBIX | JIOMAIIHUX  33JaHHi
1 | peKOHCTPYKTHBHOTO .
OB BBIBOJIOB, YCTAHOBJIEHUEM ITPUYMHHO-CIIEICTBEHHBIX CBS3EH. PEKOHCTPYKTHBHOTO
M Pexomenngyercst Ui OLEHKM 3HAaHUM, yMEHWI W BIAACHUH | ypOBHS 1O  TeMaM
oOyyJaromuxcst JUCLHATUIMHBI
CpezncTBo omeHKa crnocoOHOCTH OOydJaromerocs NPUMEHNTHh | KoMIUIeKThI
Oruer o | MOIyuCHHbIE paHee 3HAHUS JUIA NPOBEJECHHS AHANN3A, OMbITA, | TEOPETHYECKHX
2 | naGoparopoii SKCHEPUMEHTA U BBINOJHEHHS MOCIEAYIOIUX PACYETOB, a TAKXKE | BOIPOCOB U OMHCAHHUU
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Kputepuu u mkaJibl olleHMBaHUSI KOMIIETEHIUI B pe3yJibTaTe H3y4YeHHUs JUCUUIIJIMHBI IPH
NPOBeJeHUH NMPOMEKYTOUHOM aTTecTaunu B popMe 3a4eTa, a TaK:Ke MIKAJIA [IJIS OlleHMBAHUS
YPOBHSI OCBOEHHUSI KOMIIeTeH it

IIKaster YpoBeHb
OLCHHBAHHS Kpurepun oneHnBanus OCBOGHHA
KOMIETEHIHUH
OOywarommiicss TPaBIJIBHO OTBETHI Ha TeopeThdeckue Bompochl. Ilokazan
OTJIMYHBIE 3HAHMWSA B paMKax ydeOHOro wMarepuana. [IpaBHIBHO BBITOTHUI
IpakTH4Yeckue 3afaHus. lloka3an OTIIMYHBIE YMEHHS W BIAJCHHS HaBBIKAMH Beicoknit
IIPUMEHEHNs] MOIYYCHHBIX 3HAHMM M YMEHHMH @pPU pEHICHUWH 3a1a4 B paMKax
yueOHoro Matepuana. OTBETHII Ha BCE JIOTIOJTHUTENLHBIE BOIIPOCHI
OOyuaronuiicsi ¢ HeOOJNBIIMMH HETOYHOCTSIMH OTBETWJI Ha TEOpPETHYECKHUE
Bompochl. Ilokasam xopomme 3HaHMSI B paMkax YydeOHoro warepuama. C
HEOOJIBIIMMHU HETOUYHOCTSIMH BBIIIOJTHUII IpakTHUecKue 3aaanus. [lokasan xopouiue Basoswi
«3a4TECHO» YMEHMS U BIaJCHUS HAaBbIKAMHU IIPUMEHEHUS IIOJYYCHHBIX 3HAHUW U YMEHUU IIPU
peleHu 3aja4 B paMKax ydeOHoro matepuana. OTBeTWs1 Ha OOJBIIMHCTBO
JIOTIOJIHUTENIbHBIX BOIIPOCOB
OOyyaromuicss ¢ CyIIECTBEHHBIMH HETOYHOCTSMU OTBETHWJI HAa TEOPETHUYECKHUE
Borpockl. [Tokazan ynoBieTBOpUTENbHBIEC 3HAHUS B paMKax ydeOHoro Matepuana. C
CYIIECTBEHHBIMH HETOYHOCTSMH BBINOJIHMI MpakTHdeckue 3afaHus. [lokasan | MuHMManbHbL
YAOBJIETBOPUTEIbHBIE YMEHHsS M BIAJCHUSA HABBIKAMHM NPUMEHEHHs MOITY4YEHHBIX i
3HAHWH W YMEHHUI NpU PEeUICHUH 33/1a4 B paMKax ydeOHoOro Marepuana. Jlomyctnn
MHOTO HETOYHOCTEH ITPH OTBETE HA JONOIHHUTEIBHBIE BONPOCHI
OOyy9atommiicss TpH OTBETE Ha TEOPETHUECKHE BOIPOCHI WM IIpU BBIMONHEHHH | Kommereniu
«HE 3a9TCHOY NIPaKTUYECKUX 3aJaHUil IPOACMOHCTPUPOBANl HEJAOCTAaTOYHBIM YpOBEHb 3HAHUU U U HE
yYMEHHH TIpU pelIeHWH 33a/a4 B pamMkax ydeOHoro matepuaina. IIpm orBerax Ha | chopmupoBan
JIOIIOJIHUTENbHBIE BOIIPOCHI OBUIO JONYIIEHO MHOXECTBO HEMPABUIIbHBIX OTBETOB bl

KpnTeme N IIKaJa OHCHUBAHUA PE3yJbTAaTOB BBINMOJHCHUA UHIUBUAYAJbHBIX TOMAITHUX

3aJlaHNH PEKOHCTPYKTHBHOIO YPOBHS

Orenka Kpurepwuii oneHkn
OOyuyaromuicsl MOJHOCTHIO W IPaBWIILHO BBIMOMHKUI 3afaHus. [loka3an OTIMYHBIE 3HAHUS,
COTIHHOY YMEHMSI U BJIQJICHUS HAaBbIKAMU IIPUMEHEHUS MX IIPU PELICHUU 33Jad B PaMKax YCBOECHHOI'O
yueOHoro Mmarepuana. PabGora odopmieHa akKypaTHO M B COOTBETCTBHH C TIPEIbSBISIEMBIMU
TpeOOBAHUSIMH
OOyyJaromuiicst BHIIOJIHIII 33aHHUs ¢ HeOONbIIMMHU HeToyHocTsMH. [lokazan xopormme 3HaHus,
«XOPOLIO» YMEHHS W BJAJCHUS HABbIKAMM NPUMEHEHHUs UX MPH PELIEHWU 3aJad B PaMKax YCBOEHHOIO
yuebHoro marepuana. Ectb HegocTaTky B ohopMileHHH paboTh
OOywarommiicss ~ BBIIOJIHWJ ~ 33JaHUs C  CYIIECTBEHHBIMH  HETOYHOCTSAMH.  Ilokaszan
«YZIOBJIETBOPUTEND | yJOBIETBOPHUTENBHBIE 3HAHUS, YMEHUS M BIAJCHUS HaBbIKAMH NPUMEHEHHS UX NPH PELIECHUH
HO» 3aJad B paMKax YCBOGHHOro ydeOHoro marepuana. KadecTBo ocdopmieHus paboTel UMeeT
HEJIOCTATOYHBIN YPOBEHb
(HEYIOBICTEODHT® IIpn ?LmonHevam 3aMaHuil  O0ydJaromuiics MPOAEMOHCTPHPOBAT HEIOCTATOYHBIA YPOBEHB
HBHOY 3HaHUH, YMEHHWI W BIAaJEHUS HMMH TIPH pEIICHHWH 3aJad B pPaMKax YCBOSGHHOTO yd4eOHOTro
MaTepuaa




KpnTepnn N IIKAJIAa OIICHUBAHHUA KOHCIICKTA

Ornenka Kpurepnii onieHKH
Koncnekr momnHblid. B KOHCHEKTHpyeMOM Marepualie BbIACICHA IJaBHAas W BTOPOCTEICHHAs
COTIHHOY undopmanus. YcTraHOBIEHAa JIOTMYECKas CBs3b MEXKAY OSJEMEHTAaMH KOHCIEKTHPYEMOTO
marepuana. JlaHbl OmpeneieHHs OCHOBHBIX IIOHSITHI, OCHOBHbIE (DOPMYyNbI NpPUBEACHBI C
BBIBOJIOM, JITaHA TeOMeTpUIecKas WimocTpaius. [IpuBeeHbl npruMepsbl
Koncnektr momnHblid. B KOHCHEKTHpyeMOM Marepualie BbIACICHA IJaBHAas M BTOPOCTEICHHAs
uHdopmanus. YCTaHOBIEHa HE B IOJHOM O00bEME JIOTMYECKas CBS3b MEXKAY 3JIEMEHTaMU
«XOPOIIO» KOHCIIEKTUpYyeMOro Matepuana. [[aHbl onpesesnieHuss OCHOBHBIX MOHSTHIT; OCHOBHbBIE (HOPMYIIBI
MPUBEJICHBI 0€3 BBIBOJA, YACTUYHO JIaHA TCOMETPUYECKas WLTIOCTpanus. [IpuMepsl mpUBeICHBI
YaCTUYHO
KoHcrekT He MoHBIA. B KOHCIIEKTHPYEeMOM MaTepualie He BBIICIICHA TJIaBHAS U BTOPOCTCIICHHAS
«YZIOBJIETBO- uHpopmanus. He ycTaHOBIEHA JOrW4eckas CBSI3b MEXKIY O3JCMEHTAMH KOHCICKTHPYEMOTO
PHUTEIBHOY MaTepuana. JlaHel oOmpeneeHUsT OCHOBHBIX ITOHATHH; OCHOBHBIC (DOPMYJIBI TPUBEACHBI 03
BBIBOJIa, HET T€OMETPHYCCKON MuToCcTpanuu. [IpuMephl OTCYTCTBYIOT
«HEyIOBJICTBO- | KOHCIEKT HE yIOBICTBOPSET HU OJJHOMY U3 KPUTCPHUEB, IIPUBCACHHBIX BEIIIIC
PHUTEIBLHO

Brimonuenue otdera mo jabopaTopHOil padoTe (MUCBMEHHO) W 3amuTa J1abopaTopHON paboThHI

(ycTHO)

Kpurepun u mkaja oneHUBaHUS 3a1IUTHI JIA00PaATOPHOI padoThI

OrneHka

Kpurepuii onieHku

«OTIUYHO»

«XOpOoUIO»

«YOBJIETBO-
PHUTETHHOY

OOGyJaromuiics MOTHOCTHIO W MPABWJILHO BBHIMONHKUI BCE 3aXaHus JaGopaTopHOi
pa60TbI. Iloka3an oTiIu4yHBIC 3HaHUA, YMCHHUA WU BJIAACHUA HaBbIKaMU NPOBCACHUA
9KCIIEPUMEHTa W MOCICAYIONel 00paboTKH pe3yabTaTOB B paMKaX YCBOSHHOTO
yuebHoro marepuana. Ot4er mo jgaboparopHoii pabore 0GOpMIICH aKKypaTHO U B
COOTBETCTBUU C NpEeaABbABIACMBIMU Tpe6OBaHI/ISIMI/I. OTBCTLI Ha BOIPOCHI
HCYEPIIBIBAIOINE, YECTKHUEC. I[OHOJ'IHI/ITGJ'H)HI)IC BOIIPOCHI HEC BbI3BIBAIOT
3aTpYIHEHHS.

OOyuarommiicss BBHIIONHIII 33/laHUE JIA0OpaTOPHOH paboTEl ¢ HEOOIBIIUMHU
HETOYHOCTAMH. [loKaszanm Xopolnue 3HAaHWsA, YMCHHS M BIAJCHUS HaBBIKAMHU
«3auTeHoy | MPOBENEHUA JKCIEPUMEHTAa M ITOCTEAyomel oOpaboTKy pe3ynbTaToB B pamMKax
YCBOGHHOT'O y4eOHOro matepuana. EcTh HENOCTaTKH B O(QOPMIICHMH OTYETa IO
naboparopHoil padoTe. OTBETHII Ha GONBIIMHCTBO JOMOJHUTEIBHBIX BOIIPOCOB HA
3aIuTe

OOyuarommiicss BBITIOTHHI 3aJaHHe JTa0OpPaTOpHOH paboOTHl C CYIIECTBEHHBIMHU
HeTOYHOCTsAMHU. Ilokaszan YAOBJICTBOPUTECJIbHBIC 3HaHUA, YMCHUA U BJIAACHUA
HaBbIKAMH MPOBEICHUS SKCIIEPUMEHTA U MOCIeyIolIell 00paboTKH pe3ysibTaToB B
paMKax ycBoeHHOro ydeOHoro marepuana. KadectBo odopmieHus oTdeTa IO
11ab0paTopHOii padoTe UMeeT HeJ0CTaTOUHbI ypoBeHb. [Ipu oTBeTax Ha BONPOCHI
Ha 3alIuTe OBLIO JIONMYIIEHO MHOTO HETOYHOCTEH.

«HCYIAOBJICT-
BOPUTCIILHO»

[Tpu BbINONHEHWH J1A0OPAaTOPHONM PaOOTHI OOYYAIOLIMHCS MPOAEMOHCTPHPOBAI
HEJOCTAaTOYHBI ypOBEHb 3HAHUM, YMEHUH U BIAJCHUS HABBIKAMU IIPOBEICHUS
9KCIIEpUMEHTa M Tocienyomeil 00paboTKH pe3yslbTaToB B PaMKaxX YCBOEHHOTO
yuebHOro Matepuana. OdopmieHne nabopaTOpHOW pabOTBI HMeEeT HHU3KUH
ypoBeHb. OOydaromuiics HeCrmocoOeH MNOSCHWUTHh MNOJyYeHHbBIE pe3ynbTarsl. [Ipu
cobece0BaHNM OTBETHl Ha BOINPOCHI BBI3BIBAIOT 3aTPYJHEHHS W/WIN JOMYIIEHO
MHO’KECTBO HETOYHOCTEH

«HE
3a4TCHO»




Kputepun u mxkaJia oneHuBaHusI KOHTPOIbHOI padoTsl (KP)

OneHka Kpurepuii onenku
OOyyaronuiicst MOJHOCTHIO U TpaBHIIbHO BhInonaHWI 3agannue KP. [Tokasan otianyHble 3HaHUS
TEOPETUYECKOT0 MaTepuana MU YCIHEIIHOe PelIeHHEe 3afay IO TeMe C COOTBETCTBYIOLIMMU

KOTIHIHOY
nosicienusiMd.  KP odopmiieHa akKypaTHO M B COOTBETCTBHU C  IPEABSIBISEMBIMU
TpeOOBaHUSIMH
O6yuaromuiicst BeimoaHua 3aganne KP ¢ HeGombimmu HeTouHOCTMH. [lokasan xopoiinue
«XOPOIIIO» 3HAHWS W YMEHHs B paMKaxX YCBOEHHOrO y4eOHOro martepuana. ECTh HEJOCTaTKH B
odopmuenuu KP
OOyuaromnuiicst BeITONHWI 3amaHue KP ¢ CylIeCTBEHHBIMH HETOYHOCTSAMH. Ilokaszan
«yIOBJICTBOPHUTEIH

YIIOBIICTBOPHUTENLHBIE 3HAHMWSA M YMEHHS B paMKaxX YCBOGHHOTO ydeOHOTro Marepuaina.

KauectBo opopmenns KP nmeet HerocTaTOUHEIN YpOBEHB

«ueynosnerpopure | OOydarommuiicss He MOTHOCTHIO BBHITTONHIN 3amanus KP, mpm 3ToM mposBHI HEIOCTATOYHBIN
JIBHO» YpOBEHb 3HAaHUN U YMEHUI

HO»

3 TunoBbie KOHTPOJIbHBIE 32JAHUS UM HHbIE MATEPHUAJIbI, HE00X0AUMbIE
JJIS1 OLEHKH 3HAHMI, yMEHHN i, HABBIKOB M (MJIM) ONbITA AEeATEJIbHOCTH,
XapaKTePU3yINUX 3Tanbl GOPMUPOBAHUA KOMITETECHIMI
B Ipolecce 0CBOCHUA 00pa30BaTeIbHOM MPOTrPAMMBI

3.1 TunoBbie KOHTPOJIbHBbIE 321aHUsI /ISl IPOBeIeHNsS] KOHTPOJIbHOI padoThl

TeMbl KOHTPOJIbHBIX PadoT:
1 «OcHoBHBIE 3aKOHBI ¥ MOHATHS XUMHH. Kitacchl HEOpraHUYECKUX COCTUHEHUNY;
2 «CtpoeHue aToMa U XUMHUYECKAsl CBA3hY,;
3 «3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUCCKHUX PEaAKIIHi,
4 «PactBOpBIY;
5 «OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI B TETEPOTCHHBIX MPOIECCaxXy.

Hwxe npuBeaeHbI 00pa3ibl THIIOBBIX BAPHAHTOB KOHTPOJIBHBIX paboT, MPEeAYCMOTPEHHBIX pabodein
IIPOrPaMMO TUCLUIUIMHBI.

OOpa3sen THIIOBOr0 BADHAHTA KOHTPOJIBHOI PadoThI

paﬁoTa 1o teMe: «OCHOBHBIE IOHATHS U 3AKOHbLI XUMHUM
[Tpenen nnurenbHOCTA KOHTPONS — 40 MUHYT.
[Ipenyaraemoe KOJIMUECTBO 3aIaHUM — 5.

1. BbrauciuTh Maccy CMecH ra3oB, COCTOSIIYIO U3 BoJlopoJa oobeMoM 11,2 11 1 a30Ta 00beMOM & J1, B3ATHIX
MIPYU HOPMAJIbHBIX YCIIOBHSIX.

2. Mornekyia BelecTBa MMeeT Maccy, paBayio 16,27- 102 1. OnpenennuTe MONAPHYIO MAacCy BEIIECTBA.

3. B kakom kommmuectBe BertiectBa cynbdara amomuans Alxy(SOs)s HaxoauTes: a) amromunus maccoit 108 1; 0)
cepbl Maccoi 288 r; B) kuciaopoaa Maccoit 96 1?7

4. IIpu pacTBOpPEHHMH B CEpHOM KHCIIOTE ITMHKA Macco 15 T momydeHn Bomopoa odvemom 4,5 1 (H.y.).
Omnpenennre MaccoByro noito mpumecei (%).

5. Kakoe konuuecTBo BellecTBa 3KBUBAJIEHTA COAEPKHUTCS B o0Opasiiax: a) MarHus maccoit 60 r; 6) HaTpus

Maccoii 230 r; B) aimroMuHuss Maccoit 108 T.

paﬁoTa Imo TemMe: «CTpOCHﬂe aToMa, nepuoaAuIeCKue cBOlcTBA 3JIEMEHTOB, XUMHYECKasA CBA3b)
[Tpenen nnurenbHOCTA KOHTPOS — 40 MUHYT.
[Ipennaraemoe KOJIMUECTBO 3aIaHUMA — 7.

1. Kakume XapakTepUCTHKH BOJIHOBOTO TIpoIecca M KOPIYCKYJSIPHOTO JBM)KEHUS OOBEIHHSET
ypaBHeHue ae bpoiinsa?
2. Yro obmiero u B ueM paszHUIA MeX1y 1-S u 2-S-opOuTtansimu’?



w

Uro Ha3bIBaCTCS G-CBA3BI0 U Kak oHa oOpa3syercsi? Paccmorpure Ha mpumepe N2

4. Tlomp3ysick TabmuIEl 3JEKTPOOTPULIATENIBHOCTEHN 3JIEMEHTOB, OMPEENIUTE CTeNeHb HOHHOCTH (%)
cnenyromux csizeir N-H, Be-O.

5. VYkaxuTe 4MCIO HECHApEHHBIX 3JICKTPOHOB B OCHOBHOM M BO30YXKICHHOM COCTOSHHSX aroma
Opoma.

6. HanummuTe Ha3BaHHE BEUIECTBA, B MOJIEKYJIAX KOTOPOTO 3JICKTPOHHBIC OPOUTAIIN IEHTPATBHOTO
atoma wuMeloT SP’—rubpummsanmio: SiHa, BFs, BeCl,, CCls. JlokaxkuTe 5T0, HCIONB3ys
3JIEKTPOHHOE CTPOCHHUE aTOMa.

7. KakoBa npocTpaHCTBEHHAst KOHPUTYpaIus KaTioHa okcorust HzO™?

paﬁoTa 10 TeEMe: ((3aKOHOMepHOCTI/I NMPOTEKAaHUSA pealclmii»

[Ipenen naUTEABLHOCTH KOHTPOJISA — 60 MUHYT.
[IpenyiaraemMoe KOJIMYECTBO 3aIaHUM — 5.

1. Jlns 3agaHHON XUMHYECKOM PEaKIIvu:

CO (1) + H20 ()= CO2 () + Ha (1)

Ha OCHOBAHHHU CTaHJAPTHHIX dHTANbNu obpasoBanus AH%gs u abcomoraeix  snuTpommii AS%es
BEIIECTB OMPEICIHUTE:

e TemnoBoii apdext peakmun (AH%gs peakmun). K xaxomy THITy OTHOCHTCS peakius (C TOYKH 3peHHs
W3MEHCHUS TEIIOTHI)?

e WU3MEHEHHE SHTpONHMH XuMHueckoil peakmmm (AS%gg). UTO MOXHO cKa3aTh O BO3MOKHOCTH
MPOTEKAHUS JAHHON PEeaKIMy B U30JIMPOBAHHON cUCTeMe?

e U3MeHeHHe cBOOOmHOI dHeprun I'm66ca (AG%298) peaxmmu (3Hepruro I'm66ca paccumTaiite ABYMS
crnocobamu). Crenaiite BBIBOA O TEPMOAMHAMHUYECKON BEPOATHOCTH MPOTEKAHHUS DPEAKIMH TPU
CTaH/IAPTHBIX YCIIOBUSX.

e TEMIIEpaTypy, IpU KOTOPOH B cUCTEME HACTYMUT paBHOBecue. Ompenenute 00JacTh TEMIEPATyp, B
KOTOPO MPOTEKAHNE JAHHON PeaKIMy TEPMOIMHAMHYECKH BEPOSTHO.

2. PaBHoBecue B cucreme

N2 (r) + 3H2 (1) <> 2NHz3 (1)

YCTAHOBHJIOCH TPH CiieAyromux KouueHtpauusax: [N2] = = 6 mons/n, [Hz2] = 18 mons/n, [NH3] = 8
MOJIB/J. BBIYMCIINTE KOHCTAHTY DPaBHOBECHsS M HCXOJIHbIE KOHIIEHTPAIlMH a30Ta W BOJOPOJA.

AMMHMaKa B UICXOJIHOU ra30BOM cMecH He ObLIO.
3. B kakoM HampaBlIeHUH CMECTUTCS] pABHOBECHE PEAKITUH

250; (r) + 02 (1) <> 2S03 (r); AH =284 xJIx
a) MpH MOBBIIIEHUN TEMIIEpaTypsl; 0) MPU yBETUUEHUU 00bema?

4. Jlo nauana OposkeHHsI B 1 J1 BUHOTPAJHOTO CyClia COACPKAIOCh 4 MI' PaCTBOPEHHOTO KHCIOPOJa,
cycTst 72 4 mocie Havyajla OpOKeHHs CO/Iep)KaHUe KUCIIOpoJia yMEHbIINIoch A0 0,9 Mr B ToM ke
o0Beme cycia. BeranciauTe cpeHIo CKOPOCTh PEAKIIMN NOTPEOIEHUSI paCTBOPEHHOTO0 KUCIOPO/ia B
nporecce OpoxKeHUs B MOJIB/(J1 - ).

5. Bo ckonbko pa3 yBEIMUHUTCS CKOPOCTh PEAKLUM IpH MOBBILIEHHHM Temmneparypsl Ha 40°C, ecnu
TeMIepaTypHbIH KOAQPHUIMEHT CKOPOCTH PEAKLIUU paBeH 2,57

padora no teme: «PacTBopbD)
[Tpenen nauTeabHOCTH KOHTPOJSA — 40 MUHYT.
[Ipennaraemoe KOJIMYECTBO 3aJaHUM — S

1. Kakoii o6vem 0,3H pacTBOpa KUCIOTHI TpeOyeTCs Il HEUTpaIu3aluyl pacTBopa, conepsxkariero 0,32
r NaOH B 40 cm*?

2. Beruucnute naBienue mapa pacteopa anmwimHa CeHsNH2 B apupe (C2Hs)20 npu 20°C, eciu B 370 T
sadupa cogepxkarcs 9,3 r anwiuHa. JlaBneHue napa yucToro 3¢upa npu 3toit Temmneparype 58,9 klla.

3. Beruucnure Temmepatypy kpucrammmzamud 2%-HOTO pactBopa dTwioBoro crmmpra CpHsOH.
Kpunockonnueckast koHcTaHTa Bozs! 1,86°.

4.  CocraBbTe MOJIEKYIISIPHBIE X HOHHO-MOJIEKYIISIPHBIE YPaBHEHHS PeaKIyii B3aMMOJICHCTBUSL B PaCTBOPAX MEKILY:
a) H2SO4 1 Ba(OH).; 6) FeCls 1 NH4OH; B) CH;COONa u HCI.



5. Ilpu cmenmBaHMM pacTBOPOB KapOOHATa HATPUsS M XJIOpUIA MEIM BbINAIAcT OMbIii 0CaloK M HaOMOIaeTCs
BBUICJIEHNST ITy3bIpbKOB Ta3a. (OOBbsCHUTE HAOMOJAEMOE SIBICHME. 3alUIIATE YpPaBHEHUE PEAKLUU B
MOJIEKYJIIPHOM, TTOJTHOM 1 COKpAILIEHHOW HOHHOM (hopMme.

padora no reMe: «KOKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE IIPOLECCHI B FeTEPOreHHbIX Mpoleccax»
[Tpenen nauTEeabHOCTH KOHTPOJISA — 50 MUHYT.
[Tpenynaraemoe KOJIMYECTBO 3a1aHUH — 6

1. OxucnuTenbHO-BOCCTAaHOBUTENIBHBIE PEAKLIUU IPOTEKAIOT 10 MPUBEACHHBIM cXxeMaM. J{iis kaxaon
PEAKIUU YKAXHUTC: a) OKHUCIUTCIIb U BOCCTAHOBUTCIIb, 6) KaKo€ BCIICCTBO OKHCIIACTCA, KaKOE€
BELIECTBO BoccTaHaBIMBaeTcs. COCTaBbTE HOHHO-IIEKTPOHHBIE YpaBHEHHUS (TJ1€ BO3MOXKHO) U HA
OCHOBAHHMH MX PacCTaBbTe KOA(PPUIIMEHTHI B yPaBHCHUSAX PEAKITHH.

Al + KOH + KNO3 + H20 — NH3 + KAIO2
CuCl; + SOz + H20O — CuCl + HCI + H2SOq4

2. PaccMmoTpuTe BO3MOXKHOCTH B3aMMOJICHCTBHS OJIOBa C BOJHBIMH PAcCTBOpPAMH JIIEKTPOJIUTOB
Hg(NO3)2; CrClz; CuSOs. OtBer MOTHBHpPYWHTE, MPHBEIS 3HAYCHHS COOTBETCTBYIOIIHUX
CTaHJIAPTHBIX JIEKTPOTHBIX MOTEHIIMATOB. COCTaBbTE MOJICKYIISIPHBIC M DJIEKTPOHHBIC YPaBHEHUS
BO3MOXKHBIX PEaKLUH.

3. TanpBaHMUYECKUIl IEMEHT COCTOMT W3 JBYX METAIOB: Zn W F€, MOrpyXeHHBIX B PacTBOPHI
ZnSO4 u FeSO4 ¢ monsapHoii konueHTpauueit coneid 1 u 0,1 coorBercTBeHHO. COCTaBbTE CXEMY
TaJIbBAHWMYECKOTO JJICMCHTA, BBIYHCIUTEC 3HAYCHHUS PABHOBECHBIX TTOTEHIIMATIOB 3JIEKTPOJIOB,
yKaXHUTEe aHoi W Karoi, BbluucautTe 3HadeHue OJIC. Hamummre ypaBHEHHsI 3JIEKTPOJIHBIX
nporieccoB. CocTaBpTe YpaBHEHHE pEAKIMH, JISKANICH B OCHOBE pabOThI TalbBaHUYECKOTO
AJIEMEHTA, M YKaXXUTE HaIllpaBJICHHUE €€ CAMOIPOU3BOJIBLHOTO MPOTEKAHMUS.

4. Koppo3umoHHass mapa cOCTOMT H3 JAByX MertamioB: Fe — Cu, Haxonmsmmecs B pacTBOpe
HCI. Onpenenure, kakoit Metaqur OyaeT KOPPOAMPOBAaTH B 3aJaHHOW Tape, PEaKIUio
KOPPO3WOHHOMW Ccpefbl (KUCas, HeWTpalibHas WK IISNI0OYHAs ) ¥ THIT Jenoispu3anun. CocTaBbTe
CXeMy KOPPO3HMOHHOTO TallbBAHMYECKOTO 3JEMEHTa Ui Ciy4as KOHTaKTa 3aJaHHOM Mapbl
METAJJIOB B 33JIaHHON KOPPO3HOHHOW cpene. HamummTe 31eKTpOHHBIC YpaBHEHUS aHOIHOTO U
KaTOJHOTO MPOIECCOB. YKaXUTE COCTAB MPOJTYKTOB KOPPO3HH.

5. BomHslii pacTBOp, comepxamuii moHsl snekrpomuToB AP, NOz~, Hg?", Fe?* B omuHakoBoii
KOHIIEHTPAIINH, TIOJIBEPTIIH AJICKTPOIM3Y C HHEPTHBIMH JJICKTPOJAMH. YKAXKHUTE, KAKUE YaCTHUIIBI
CIIOCOOHBI TOJABEPraThCsl OKUCICHHIO, a Kakhue — BOCCTaHOBIeHHIO. CocTaBbTe€ ypaBHEHUS
BO3MOXXHBIX aHOJIHBIX U KaTOJHBIX MTPOIIECCOB ¢ YKa3aHUEM IMOCIIEI0BATEIFHOCTH UX MPOTEKAHUS.

6. DnexTponu3 BoIHOTO pacTBopa xyopunaa Hukens (II) mpoBonunu B Teuenue 45 muH. Ha ogHOoM 13
AJIEKTPOIOB BblAENMICS HUKeNb Maccoit 0,99 r. Onpenenure cuily ToKa, IpU KOTOPOM NPOBOIWIN
ANeKTponn3 (BbIXoA 1o Toky npuHsT 100 %).

OO0pa3en THNIOBOI0 BAPHAHTA KOHTPOJBHOI0 TECTOBOIO 3aJaHUS
Tema: «JIEKTPOXUMUYECKUE MPOIIECCHI»
[Ipenen nIUTETFHOCTA KOHTPONIS — 25 MUHYT.
[Ipenyaraemoe KOJIMUECTBO 3aIaHUI — 5.

1. DnexTpoa, cTaHAAPTHBIN AJIEKTPOIHBIN MOTEHIMAN KOToporo mpu 298K
B BOJHOM PAaCTBOPE MIPUHAT PABHBIM HYJIIO:
a) MJIATUHOBBIN;  0) BOJIOPOAHBIN B pacTBOPE KUCIIOTHI,
B) cepeOpsiHbIl;  T) BOJOPOIHBIN B pacTBOPE ILEIOYH.
2. CBUHIIOBEIH AJIEKTPO/] B pacTBOpe ero coiu uMeeT notennuan —0,159 B. Berancianre KOHIIEHTpAITUIO
noHoB Pb?* (B Mons/1) ( E° po/py*?= — 0,13B):

a) 0,1; 0) 0,01; B) 0,001; r)0,02.

3. Ha ocHoBanuu CTAHAAPTHBIX OJJICKTPOJAHBIX TIOTCHIHAJIOB OHNPCACIUTE, Kakoh U3 CJICAYHOLIUX

TraJIbBAHUYECKUX DJIEMEHTOB uMeeT HanbonbIryio DJIC:
1) Zn|Zn?* || Ni?*|Ni; 2) Cd|Cd?*|| Ni?*|Ni



(cnenats pacuersl, E° ni/nit?=—0,25 B; E znzn®* =—0,76 B; E® ca/ca™®= — 0,40 B;)
a) paBHBI; 0) OJIC ner; B) 2; r) 1.
4. OnpenenuTte, KaKoW U3 AIEKTPOIOB SBISETCS KaTOJOM B TAJIbBAHHYECKOM 3JIEMEHTE, 00pa30BaHHOM
CTaHJIaPTHBIMU JIEKTPOJAMHU:
Ag|Ag* umm Mn|Mn?*

Hanummre ypaBHeHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHOMN peakliuy, IpOTeKarouei B 5TOM
rajgbBaHHYECKOM deMenTe, u BerauciuTe ero DJIC. Cocrasbre cxemy (E° v mn'? = —1,18B; EO agiag’
=0,8).

a) kat Ag, 91C = 0,38 B; 0) kat Mn, 9JIC = 1,98 B;

B) kat Ag, DJIC = 1,98 B; r) kat Mn, 2JIC = 0,98 B.

5. CocraBbTe cXeMy, HAITUIIUTE IEKTPOHHBIC YPABHEHUS JICKTPOIHBIX MpolieccoB U Berauciutre DJC
raJIbBAaHUYECKOT'0 AJIEMEHTa, B KOTOPOM OJIMH HUKeJeBbIN aekTpo 1 Haxonutes B 0,001 M pactBope, a

Ipyroi Takoi ke anekTpoa B 0,01 M pactBope cynbdaTta HUKENA. YKaKUTE, KaKOW U3 JICKTPOIOB
6yneT aHonoM, a kakoit karomoMm. ( E® nisnit?=—0,25B ):

a) anox C ni+2=107 momw/m;  kat Cniv2=102 mons/m; DJIC = 0,03 B;
6) anox C ni+2=10" mons/m;  kar Cnis2=102moms/m; DJIC = 0,64 B;
B) anox C ni+2 =102 momw/m;  Kat Cnivz=10" mons/m; 3JIC = 0,03 B;
r) aHoa C ni+2=1072 monw/m;  kat C niv2=107 mons/m; DJIC = 0,64 B.
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3.2 TunoBble HHAUBUAYATbHbIE IOMALIHHE 32/IaHUSI PEKOHCTPYKTHBHOIO YPOBHSA
TeMbl 3aaHUN PEKOHCTPYKTUBHOI'O YPOBHS:

«XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIraHUYECKUX COEAUHECHUINY;
.«3aKOHBI U MOHITUS CTEXUOMETPUNY;

«CTpoeHue aroma U epUOIUYECKUE CBOMCTBA AJIEMEHTOB. XUMUYECKAsI CBS3bY;
«3aKOHOMEPHOCTH XUMHUUYECKUX MTPOIIECCOBY;

«XUMHYECKass KHHETHKA U PABHOBECHEY;

«PactBOpbl. PacTBOpbI 351eKTp0oauTOB. IOHHBIE MPOLIECCHI;
«OKUCANTENHHO-BOCCTAHOBUTEBHBIE U 3JIEKTPOXUMHUYECKUE TIPOLIECCHDY.

BapuanTs! 3a1anuii (25 BapuaHTOB O KaXKI0W TeMe) BBUIOKECHBI B 3JIEKTPOHHON MH(POPMAIIMOHHO-

obpazoBarensHol cpene Upl YIIC, noctynHoi o0ydaromemycs yepe3 ero JUIHbI KaOWHET.

Hwxe mnpuBenensl o0pa3ipl THIIOBBIX BApHUAHTOB 3aJaHU PEKOHCTPYKTHBHOTO YpPOBHS,

MIPEelyCMOTPEHHBIX paboveil MporpaMmMoi.

w

no

1

2

3

OO0pa3zen THMOBOI0 BAPHAHTA HHIAMBU/YAJIbHOI'0 IOMAIIIHET 0 3aJaHHs
PEKOHCTPYKTHUBHOI'O YPOBHA

3aJaHue 110 TEME. «3aKOHBI ¥ MOHATHS CTEXUOMETPUMN

Kakoe xonuuectBo BemiectBa okcuza azora (IV) nomyuurces npu TepMUYECKOM pa3iokKEHUU HUTpaTa
[IMHKA KoJruecTBOM BemecTBa 0,1 MoJb.

Bbrumncnnre MOJEKyIIsIpHYO Maccy ra3a, €Ciid OTHOCUTENbHAs IJIOTHOCTh €r0 M0 BO3ayXy paBHa 1,45.
Macca 344 mun raza npu 42°C u 102908 11a paBna 0,865 r. Beruucnure MoJIEKYISIDHYIO MacCy rasa.
Amomuauit Maccoit 0,752 T 1pu B3aMMOJICMCTBUU C KHUCJIOTOW BBITECHUI BOJIOPo oObeMoM 0,936 1
(1.y.). Onpenenure SKBUBAJICHTHBIA 00BEM BOJIOPOIa. DKBUBAICHTHAS Macca allFOMHHHS 9 T/MOJTb.

3aJIaHKC 110 TeME: «XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNnIECCKUX COoeTHHEHU I

. YKaxuTe, K KaKOMy KIacCy MPHHAUICKAT CICAYIONIME HEOPTaHWYECKHE COCTMHCHHUS, TalTe UM
nasBanus: NaH2POs, HCIO2, Ni2O3, BeO, HBr, Mn(OH)2, (NH4)2SOa.

Hanummte ypaBHEHUsI peakiuii, Xxapakrepusupyrome xumudeckue cpoiictea BeO u HCIO4.
Hamummre ypaBHEHUsl peakluii, ¢ [OMOLIbI, KOTOPHIX MOXHO OCYIIECTBHTH CIIEAYIOIIHE
npespartienus: Co - CoO — Co(OH), — CoClz.

Hanwumure rpaduyeckue dopmyisr caenyromux coneit: Ca(AlO2)2, Mg2P207, Ba(ClO4)2, Al(AsO2)s u
Ha30BHTE HX.

3ajanue no teMe: «CTpoeHne aToMa M nepuoinyecKue CBOMCTBA 3J1eMEHTOB. XUMHUYeCKAsl CBSA3b)
. [IpuBenuTe 000CHOBAHHBIE OTBETHI HA CIIEAYIOIINE BOMPOCHI:

e OmuH U3 U30TOMOB dJeMeHTa s3l mMmeer maccoBoe umcio 127. KakoB 3apsa smapa ero aroma?
CKOIBKO 2NIEKTPOHOB HAaXOJHUTCS HA BCEX AJIEKTPOHHBIX 00o0Noukax atoma? CKOIBKO MPOTOHOB U
HEUTPOHOB COJIEPKUT SJIPO aTOMa ITOrO U30TOMa?

e Hanumure »>1IeKTpOHHYIO (OpMyly HEBO30YKJAEHHOTO aToMa »JTOr0 JJIEMEHTa, IPUBEIUTE
rpadUUECKyI0 CXeMY pacipeIeIeHUs SJIEKTPOHOB 110 KBAHTOBBIM sTueiikaM (opOurtansim)?

e K KakoMy 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS JIEMEHT?

e Yemy paBeH CyMMapHBIN CIIUH JIEKTPOHOB B HEBO30YKJIEHHOM COCTOSIHUM aTOMa dJieMeHTa?

e CKOJIbKO MMEETCS B aTOME 3JIEMEHTa JIEKTPOHOB C OpOUTAIBHBIM KBAaHTOBBIM unciiom | = 27

. Kakne xapakTepucTUKH DSIEKTpOHA W DJIEKTPOHHOW OpOUTANM B aroMe OTpa)KaeT MAarHUTHOE

KBaHTOBOE uncino? Kakue 3HaueHUST MOXKET MPUHUMATH M?

. Uro Takoe »HHeprus wuoHM3anmuH? B kakux enuHWIAX OHa BhIpaxkaeTrcs? Kak wu3MeHsercs

BOCCTAHOBUTEbHAS AKTUBHOCTH S- W P-3JIEMEHTOB B TPYIIax NEPHUOJUYECKONM CHUCTEME C

YBEJIMUYEHUEM MOPSAKOBOIO HOMepa?



4. Ompenenute XapakTep XUMHYECKOH CBSI3M MEXKIy aTOMaMd B MOJEKyJaX, THI THOPUAH3ALUN
opOHTaliell LEHTPAILHOrO aToMa, HaIWYWe G— W T—CBs3ed. HM300pa3uTe CXeMy IepeKpbIBaHHs
opOuTazneii 1 npoctpancTBeHHYI0 cTpyKTypy Mojekyn AlClz u Cl20.

3aJaHue 110 TEME. <<3aKOHOMepHOCTI/I XUMHUYECCKHUX MPOoUECCOB»

1. PaccraBbTe kO3(pdumentsl B ypaBuenuu: HoS (r) + Oz (r) > S (1) + H20 (k). Paccuwuraiite
CTaHJIAPTHYIO PHTAIBITHUIO PEAKIIUU. Y KOKUTE, 3K30- WU SHJOTEPMHUIECKON OYAET 3Ta peaKiius.
2. Beruuciaure temmoBoit addexr mnpeBpameHus rpadur — amMop(HBIA yroiab Ha OCHOBaHUHU
TEPMOXUMHYECKHUX JTAHHBIX:
C (rpadur) + O2 (1) = CO2 (1); AH =-393,51 k]I,
C (amopdmsrii) + O2 (1) > CO2 (r); AH =-409,20 x/[x.
3. He mpou3sBoas pacdyeToB, MPeICKaXUTEe 3HAK M3MEHEHUS SHTPONUH MPU CTAHIAPTHBIX YCIOBHSX IS
npouecca: CHy (1) + O2 = CO2 (1) + H20 (7).
4. Paccumraiite craHgapTHyto sHepruro ['mb66ca mius peakiuu CaCOsz (t) — CaO (1) + CO2 (D).
Bo3MoxHo 11 potekanue peakuuu npu 1800 K?
5. 3nauenue cranaapTaoi suTponuu peakuuu 4KClO4 (k) = 2KCIO3 (k) + 2KCl (k) + 502 (r) paBuo 871
JIx/K. Paccunraiite ctangaptayto sHTponuio KClOs.

3aJaHue 110 TeMe. «XHMHUYEeCKass KHHETHKA U PAaBHOBECHE)

1. Bo ckonbKO pa3 yBENIWYHTCS CKOPOCTh PEaKIMH MpH MOBbIIIeHUH TemmepaTypsl oT 40 mo 200 °C,
MIPUHUMAST TEMITEPaTYPHBIN K03()(OHUIIMEHT CKOPOCTH PaBHBIM 2.

2. Bpruucnute koHCTaHTY paBHOBecHs s peakiuu: CO + H20 <> CO2 + Hp, ucxons u3 Toro, 4to mnpu
cocrostauu paBHoBecus [CO] = 0,04 mosb/i1: [H20] = 0,064 moinw/n, [CO2] = [H2] = 0,016 monb/m.

3. PaBHOBecHBbIE KOHIICHTpAIMH BEUIECTB, yYACTBYIOIIUX B CUCTEME: 2NO + 02 < 2NO; , OpuIH:
moas/i1 [NO] =0,056; [02] = 0,028; [NO2] = 0,044. Berurcaure ucxoaubie koHnentpaiwu [NO] u [O2] .

3aganue no teme. «PacTBopbl. CiocoObl BhIpa:keHNe KOHIEHTPALMA pacTBOPOBY

1. Beluucaure MOJSIpHYIO KOHIIGHTPALMIO M MOJISIPHYIO KOHIEHTpanuioo »KBuBajeHTa 20%-HOro
pacTBOpa XJIOpHU/IA KAkl MIOTHOCTEIO 1,178 T/eM°.

2. IlnotHocTh 15 %-Horo (1o macce) pactBopa H2SO4 paBHa 1,105 r/mi1. Beruncants: a) HOpMalbHOCTB;
0) MOJISIPHOCTD; B) MOJISIBHOCTH PacTBOpA.

3. Omnpenenure naBieHUE Mapa BOAHOIO pacTBopa riroko3sl npu 25°C, ecnu B 400 T BOABI COAEPIKUTCS
100 r riroko3sl CeH1206. JlaBnenne mapa BojbI pu ykazaHHou Temmnepatype 3,17 klla.

4. PactBop, coxepxkamui 0,512 r HeanekTposuta B 100 r Oen3ona, kpucramusyercs mnpu 5,296°C.
Temnepatypa kpucramnuzauuu Oenszona 5,5°C. Kpuockonmueckas koHcTanta 5,1°. Beruucnure
MOJIIPHYIO MacCy pacTBOPEHHOT'O BEIIECTBA.

5. Ckonbko rpammoB coasl NaoCOs Hago nmpu6aButh k 100 1 Bozbl, UTOOB! YCTPAHUTH €€ JKECTKOCTH,
paBHYyI0 4,5 MMOJIB-3KB/11, 00yCIOBICHHYIO conepkanneM Ca?",

3agaHue 1o teme. «CBOMCTBa pacTBOPOB 3J1eKTPOJIUTOB. MOHHO-00MEeHHbIE peaKIui B PpACTBOPax»

1. Kakue u3 yka3zaHHBIX MOHOB MOTYT O0Opa3oBBIBATH MEXAYy COOOW MalOJUCCOLUUPYIIME BEIIEeCTBA:
NH.*, OH", CH3COO", H*, SO4%, Ca?™?

2. CocTaBbTe MOJIEKYJISIPHBIC U HOHHO-MOJICKYJISIPHBIE YPABHEHUS PEaKIHii, C TOMOIIBIO KOTOPHIX
MOYHO OCYIIECTBUTH CIIEAYIOLIHe npespaienus: Zn — ZnCl, — Zn(OH), ¥—[Zn(N H,),]IClL,.

3. U3 cnucka coneil BbiOepUTe Te, KOTOPbIE MOABEPralOTCsl THAPOIN3Y B BOAHBIX PAacCTBOpAxX: HUTPAT
HaTpusl, KapOOHAT Kalusl, XJIOPUA aMMOHUs, cynbdun kanusa. OObsicHuTe cBoW BbIOOp. Omnpenenure
pEeaxLuIo cpesibl BOJHOTO pacTBOpa.

4. CocTaBbTe HOHHO-MOJICKYJISIPHBIC M MOJICKYJISIpHBIC ypaBHeHHs ruaposm3a coneit NaxS, Al(NOs)z u
YKQ)XXHUTE PEAKIUIO UX BOAHBIX paCTBOPOB. UTO MPOM30OMAET, ECIIN COEAUHUTH 3TU PACTBOPHI?



3aJaHue 10 TEMeE. «OKHCIUTEIbHO-BOCCTAHOBUTEIbHDIE npoueccsl B pacTtBopaxy

1. Kakue u3 NpUBENEHHBIX pEaKIUl, MPOTEKAIOIMX I10 CXEMaM, SBIAIOTCS OKHCIUTEIbHO-

BOCCTAaHOBUTEIbHBIMU?
SbCls + H2,O — Sb(OH)CI; + HCI;
H2S03 + HC103 — H2SO4 + HCI,
EuSO4 + K2Cr207 + H2SOs — Euz(S04)3 + K2SO4 + Cra(SO04)s + H20.

CoctaBpTe HMOHHO-DJIEKTPOHHBIE ypaBHEHHUs. PaccraBpre KOd((UIMEHTHI B  ypaBHEHHSX

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuii. JIms KaXgoll U3 3TUX peakuuid yKaKuTe, Kakoe

BELIECTBO SIBISETCS OKUCIUTENIEM, KAKO€ — BOCCTAHOBHUTEIEM.
. C y4eToM cTeneHu OKHUCIIEHHUS XpOMa, Cepbl M a30Ta OOBSICHUTE, KaKOE U3 COSAMHEHUN — TUXpomar
KaJIHsi, CepOBOZOPOA, a30THUCTasi KUCIOTa OyIyT MPOSBIATH CBOWCTBA TOJIBKO OKHCIHUTENS, TOJIBKO
BOCCTAHOBUTEJISI UJTU CBOMCTBA U OKUCIIUTEINSI U BOCCTAHOBUTEIS OJJHOBPEMEHHO?
CocrtaBbTe CXeMy, HAUIIUTE 3JCKTPOHHBIE YPABHEHUS JIEKTPOJHBIX HpoueccoB U Bbruuciaute IJC
MeJIHO-KaJIMHEBOTO TalbBaHHYECKOTO 3jeMeHTa B KotopoMm [Cd?*] = 0,8 moms/m, a [Cu?*] = 0,01
MOJIB/JI.
Kak mpoucxoautr atmocdepHass KOppo3usi JTYKEHOrO Kejle3a U JY>KEHOM Menu Npu HapylleHUU
nokpeIThs. COCTaBbTE AIEKTPOAHBIE YPABHEHHS aHOTHOTO M KAaTOJHOTO MPOIECCOB.
CocTaBbTe 3JEKTPOJHBIC YPAaBHEHHUS IMPOLECCOB, MPOUCXOIANINX HA TPadUTOBBIX DIEKTPOAAX NPHU
anekTposmse pactBopa KBr. Kakast macca BemiecTBa BBIACTUTCS HA KaTOJE U aHOJE, €CIIH AJIEKTPOIIH3
MPOBOAUTH B TeueHue 1 4 35 MuH npu cuiie Toka 15A.

3.3 TunoBpie 32aJaHUA 10 HANMCAHUIO KOHCIIEKTA

Tembl KOHCIIEKTOB, ITPETYCMOTPEHHBIX paboYel MporpaMMoi TUCHUIIINHBL:

1 «Xumnueckass cBsi3b. Buabl xumudeckoil cBsizu. I'mOpuamsanmsi. CTpoeHue BemiecTBa B

KOHACHCUPOBAHHOM COCTOSIHMH. Buabi MEKMOJICKYJISAPHOTO BSaHMOHEﬁCTBHH)).

Bormpocsl, n3yyaemele B JaHHOU TEME:

OmnpeneneHus U XapaKTePUCTUKA XMMHYECKON CBS3H: OCHOBHBIC BHJIbI XUMUYECKOW CBSI3U; MPABUJIO
OKTETa; SHEPTHUsI U JIJTMHA CBSI3H.

I'uOpuanzanus aToMHBIX opOuTanei u (hopMa MHOTOATOMHBIX YaCTHII.

@da30Bble COCTOSTHUS BEIIECTBA: ra30BOE COCTOSHUE, JKUJIKOE COCTOSIHME, TBEPIOE U ME30MOp(HbIE
COCTOSIHHSI.

DNEeKTPOCTAaTUYECKHUE B3aMMOJEUCTBUS MEXIYy MOJIEKyJaMU: BaHH-IIEP-BAaalbCOBBI  CHJIBI
BOJIOPOJHBIE CBSI3U.

2 «/lucnepcHbie cuctembl. Kinaccugukanus cucrem. OCHOBHbIE CBOIiCTBAY.
Bormpocsl, n3ydaemsie B JaHHOU TEME:

JlucriepcHble CHCTEMBl M HMX KIacCH(PHUKAIUSA: IO KUHETHUYECKUM XapaKTepPHCTHUKAM; o
JUCTIEPCHOCTH; TI0 arperaTHOMY COCTOSIHUIO; 110 Mek(Pa3HOMY B3aUMOJICUCTBUIO.
CriocoOblI oNTydeHus JUCTIEPCHBIX CHCTEM: JUCTIeprallMOHHbIE, KOHACHCAIMOHHBIE.

3 ((HOJ'II/IMGI)BI 1 BBICOKOMOJICKYIISIPHBIC COCAUHCHU ).

OO6mue npeacTaBieHrs 00 OPraHNYECKUX COSTUHEHHSIX

Knaccudukanms opraHudeckux CoeTuHEeHUH.

OCHOBHBIE KJIaCChl COEAMHEHU M.

BricokoMoeKyIsipHbIE COCTUHEHHUSI: TTOHATUS O BBICOKOMOJICKYJISpHBIX coeaunHeHusx (BMC); pons
MOJIMMEPHBIX MAaTEPUAJIOB B TEXHUKE, UX JIOCTOMHCTBA U HEJJOCTATKHU.

Crioco0bI TTOTy4eHHsT BHICOKOMOJIEKYIISIPHBIX COCTHHEHUH.

3.4. IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a1IUTe J1a00PATOPHBIX padoT

Tema: «OcHOBHBIE KJIACCHI HEOPTAHUYECKHX COeJUHEHUIT»

. Kak xnmaccudummpyrorest xumudeckue Bemiecta? Kakue BemecTBa Ha3bIBAIOTCS MPOCTHIMU U CJIOKHBIMU?



2. Kakue BeuiecTa Ha3biBatoTcs okcuaaMu? Kak onu kiaccuduimpyrorcesi? XapakTepucTHKa OCHOBHBIX, KUCIOTHBIX
aM(OTEPHBIX OKCHIOB 10 XUMHYECKIM CBoWicTBaM. HoMeHKIIaTypa OKCHIOB.

3. Kakue BemiecTBa Ha3pIBalOTCS ruapokcuaamMu? Kak onu kinaccuduuupyrorcs? XapakTepuCTHKa XMMHYCCKHX CBONMCTB
ocHOBaHWU. HoMeHKI1aTypa OCHOBaHHIA.

4.Kakwue BeriecTBa Ha3pIBarOTCs kucinoTamu? Kak oy kiaccuduuupyrotes? XapakTepUCTHKA XUMHUICCKUX CBOUCTB KUCIIOT.
Homenknatypa KUCIOT.

5. Kakue BemiectBa Ha3piBatoTcs coysiMu? Kak onn kiaccuuiupyrorcesa? XapakTepuCTHKa XUMHUUECKUX CBOMCTB COJICH.

Homenxknartypa conei.

Tema: «OcHOBHBIC 3aKOHBI H NOHATHA XUMHUH»
1. 3aKoH coxpaHeHU Macchl. B3auMOCBA3b MEXIY MacCOi M SHEPTHEeH XUMUIECKUX MIPOIIECCOB.
2. 3aKOH KpaTHBIX OTHOIICHUH.
3. 3aKOH MOCTOSHCTBA COCTABA.
4. Beerna 1 BBITIOJIHAETCS 3aKOH MOCTOSHCTBA cocTaBa? bepTommunsl. J{anbToOHUIBL
5. IloHsATHS — DKBUBAJIEHT, ()aKTOp SKBUBAJIICHTHOCTH, SKBUBAJICHTHBIN 00bEM, SKBUBaJICHTHAs1 Macca. Kak oHn
OnpeaeNatoTCs?
6. 3aKOH SKBHUBAJIEHTOB U €70 MAaTEMAaTUUECKOE BBIPAXKEHUE.
7. Kak onpenenuTs MOJIIPHYIO MacCy SKBUBAJIEHTA [IPOCTOTO BEILECTBA, OKCUAA, KUCIOThI, OCHOBaHUA U cOJIn?
8. UTO NOHMMAIOT O] BaJICHTHOCTBIO U CTENIEHBIO OKUCICHUSA?
9. 3akoH ABOTaJIPO U €TO CIICACTBHUE.
10. HopMmanbHbIE YCIOBUS B XUMHH.
11. Kak mepeBecTd 00beM 3aHIMAEMBIH Ta30M IPH YCIOBUAX OIBITa K HOPMAJIbHBIM ycioBHAM? OObeIMHEHHBIH ra30BhIi
3aKOH.
12. Kak onpenenuts Maccy ra3000pa3HOTro BEIIECTBA MIPH YCIOBUAX IKCIepuMeHTa? YpaBHeHne MenneneeBa-Kiainepona.

Tema: «JHepreTrnka u HanpapJieHUe TeYeHUs] XUMHYECKUX peaknmii»
Uro u3ydaeT TepMOANHAMHKA?
UYro Ha3bIBaeTCs TepMOAMHAMUUecKoil cuctemoit? Knaccudukauus cucrem.
Uro onpeaemstoT mapaMeTpsl cucteMbl? Kakue nmapaMeTphl XapaKTepU3yIOT COCTOSIHUE CHCTEMBI?
UYro Ha3bIBaeTCst GYHKIHEH COCTOSIHUS CUCTEMBI?
JaiiTe onpeseneHe IOHIATUSAM GHYMPEHHsS IHep2Usl, Menioma, pabomd.
Kakoii 3aK0H JIS)KUT B OCHOBE TEPMOXUMHN? 3alUIINTE €r0 MATEMAaTHIECKOE BEIPAKEHHE.

HammmmTe BeIpakeHHE, CBA3BIBAIOIIEE SHTAIBINIO U BHYTPCHHIOID SHEPTUI0 TEPMOANHAMUYECKON CHCTEMBI.
Kak Ha3bpIBaloTCSl peakiyy, WAYIIHE C IOTJIOMEHWEeM TerutoThl? Kak HaspIBalOTCS PEakiiH, WAYIIHE C BBIICICHHEM
TEIMJIOThI?

9. OpnHOHM W3 ABWXYIIUX CHJI IIPHUPOIHBIX HPOLECCOB SIBIAETCS CTPEMIICHHE IEPEHTH B COCTOSIHUE C HAMMEHBIINM 3aIlacoM

sHepruu. Kakast pyHKIMS COCTOSIHUS XapaKTEepU3yeT Ty ABWKYILYIO CHITY?
10. /laiiTe ompezeeHUe NOHATUS TEIUIOBOM (P HEKT peakiun»?
11. 3akon ['ecca u cnencTBUs U3 HETO.
12. Yro Ha3bIBaeTCs CTaHAAPTHOM TEIJIOTOM 00pa3oBaHusl BelecTBa?
13. UYro Ha3bIBaeTCs CTaHAAPTHOM TEIJIOTOM cropaHus BeuiecTBa?
14. Kakue nponecchl Ha3bIBaIOTCS CAMOIPON3BOJILHBIMU?
15. BTopoii 3aKOH TEPMOJUHAMHUKH.
16. Yro sBisieTCst KpUTEPHEM CaMOTIPON3BOIBHOCTH ISl U30JIMPOBAHHOM CHCTEMBI?
17. Tperuii 3aK0H TepMOAMHAMUKHN. AOCOIIOTHBIE 3HAYEHHS CTAH/IaPTHBIX SHTPOIHI BENIECTRA.
18. UYro Ha3BIBaeTCs CTaHAAPTHOM SHTPOIHEH BemecTBa?
19. Kakoii mporiecc Ha3bpIBacTCS paBHOBECHBIM? UeMy paBHA SHTPOIHS B 3TOM ciIydae?
20. UYro Ha3bIBaeTcs W300apHO-M30TEPMUUECKUM TTOTEHIMAIOM?
21. Yro MOXHO cKa3aTh O mpoiiecce, s kotoporo: 1) AG <0; 2) AG >0; 3) 4G = 0?
22. Yto Ha3pIBacTCS CTaHAAPTHOM Heprue ['nbOca oOpa3oBanus BeecTsa?
23. Kak onpenensercs u3MeHeHUe CBOOOAHO sHeprun [ MO0ca CHCTEMBI B pe3y/IbTaTe MPOTEKAHUS OMPEICICHHOTO poiecca
B CTaHJAPTHBIX yCIOBUAX?

N~ wWNE

Tema: «XumMHyeckass KHHETMKA U XMMUYeCKOe PAaBHOBeCHE»
1. Kakwue peakiuy Ha3bIBalOT TOMOTEHHBIMH, Kakue rereporeHHpIMu? Kakne peakiun Ha3bIBalOTCsS OOpaTUMBIMHU, Kakue
HEoOpaTUMBIMU?
Uro n3ydaeT npeaMeT «XUMHUECKasi KHHETUKa»?
Uro Ha3bIBaeTCs «CKOPOCTBHIO XUMHUUECKOH peakuun»? Kakyro ckopocTh peakliui Ha3bIBarOT UCTUHHOM, CpeqHen?
Ot kakux (akTOpPOB 3aBHCUT CKOPOCTb XUMHYECKOH peakiuu? [lepeunciure UX n KOPOTKO OXapaKTepU3yHTe.
Kak ¢opmynupyetcs 3akoH neiicTBytomux Macc? K kakuM cructeMaMm OH NpUMEHUM?
YeM oTiMgaeTcs 3aMCh KHHETUIECKOTO YPaBHEHHUS U1 TOMOT€HHBIX PEAKIMI OT TeTepOoTreHHBIX?
Kakoit Gpusmueckuii cMBICT KOHCTaHTBI CKOPOCTH XUMHYEeCKOH peakin? OT Kakux (pakTopoB OHA 3aBUCHT?
UeM 00BsICHAETCS YBETUUEHUE CKOPOCTH PEAKIIUH C POCTOM TEMIEpaTyphI?
Uro Ha3bIBaeTCS SHEPTHEN aKTHBALINHN?
0. Kakum mpaBuiioM OmpeensieTcsi 3aBUICUMOCTh CKOPOCTH PEakIUu OT Temmneparypbl? UTo mokasbiBaeT TeMIepaTypHbIi
KO3 PHUIINEHT CKOPOCTH XUMHUECKON pEaKIIUu?
11. Kakas 3aBUCHMOCTb MEXIY CKOPOCTBIO PEaKIH 1 BpEMEHEM €€ IPOTeKaHus?
12. Kakoe cocTosiHUE Ha3bIBAIOT XUMHYECKUM PaBHOBECHEM ?

BOOoNUA~WN



13.
14,
15.
16.
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19.
20.
21.
22.

Urto Ha3pIBaeTCd KOHCTAHTON XUMUYEeCKOro paBHOBecHs? OT KakuX (DaKTOPOB 3aBUCHT KOHCTAHTa PAaBHOBECHS?
Kak KOHCTaHTa paBHOBECHS BHIPKAETCS Uepe3 PAaBHOBECHbIE KOHLIEHTPAL[MH PEarupyouux BeuecTs?

KakoBbl 0COOEHHOCTH KOHCTAHTBI PABHOBECHS ISl TETEPOT€HHBIX XMMUUECKHX ITPOLIECCOB?

Kaxk xoHCTaHTa paBHOBECHS B3aUMOCBsI3aHa ¢ M3MEHEeHHeM dHeprun [ mboca peakmun?

peakuusx?

Cdhopmynupyiite B 001IIeM BHJIC IPUHITUIIBI CMEIIeHUs paBHOBecus (mpuniun Jle [atense).

Kakoe siBJicHHE HA3BIBAIOT KaTATU30M?

Yro Takoe kaTamuzaTop?

YTo Takoe MOJI0KUTEILHBIA U OTPHUIIATEIbHBINA KaTalnu3?

Kakoe omnpesiencHre MOXHO 1aTh MHTHOUTOPY? B uem 3akimovaeTcs qeiicTBUE HHTMOUTOPOB XUMUYECCKHUX PCaKIIHiA?

Tema: «CpolicTBa pacTBOPOB»

1.
o

O 00 ~NO U1~ Wi

NNONNNRRRPRRRERRERE
NFRPOOWO~NOUIRAWNRO

OO01ast XapakTepUCTHKA pacTBOPOB (OINpeAe/ieHNE, KaKue 3HAYCHHE HMEIOT TePMOIMHAMUYECKUE BEIMYMHBI TPU
JTydCHUN PACTBOPOB).

. Kimaccugukanus pacTBOpoB 1o arperaTHOMY COCTOSIHHIO.

. Kimaccu¢ukanus pacTBopoB 1o pa3Mepy 4acTHIl pACTBOPEHHOTO BEIIECTBA (IUCIICPCHBIE CHCTEMBI, UX BHIBI).

. KonmenTparmms pactBopoB. CriocoOb! BEIpaXCHHsI KOHIIEHTPAIIHA PaCTBOPOB (TEXHUYESCKIE U aHATUTHICCKIE).
. Bropoii 3axon Payns (3amMep3aHue U KUIIEHHE PACTBOPOB).

. Uemy paBHO MOHHOE TIpou3BeaeHHe Bobl pu t = 18 °C?

. Bonoponnsrii mokasartens (pH). UTo noka3bIBaeT, Kak OMPeIeseTcs.

. Bunsl cpes BOIHBIX pacTBOPOB.

. MHauKaTophL.

. I'maponus coneit. Tumel cosield 10 OTHOLWIEHUIO K THAPOJIH3Y.

. Creniens ruaponusa. YTo MOKa3bIBAET, OT YETO 3aBHCUT?

. Crioco0bl 1oJaBIeHUS THIPOIIH3a.

. DIIEKTPOJIUTBHI.

. OCHOBHBIE TTOJIOXKEHUS TEOPUH MIECKTPOIUTHIECKON TUCCONUALINH.
. Crenenp aucconmanuy. YTo MOKa3bIBAET, OT YETO 3aBUCHUT?

. Koncranra nucconnanuu. Kak onpenensercs u oT 4ero 3aBUCHT?
. 3akoH pazbasienus OcBanbia.

. PacTBOpBI CHITBHBIX 37€KTPOIUTOB. X 0COOEHHOCTS.

. NonHO-00MeHHbI# peakin. OO0paTuMble U HeOOpaTUMBbIE.

. Hannuwue, kakux MOHOB JIENAIOT BOY )KECTKO?

. Kak onpenensercs xecTkocTs?

. Buzer xxecTkOCTH M METOBI €€ YCTPaHCHHS.

Tema: «OCHOBBI JIEKTPOXUMHU»

OO DN B W~
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. Uto u3yyaeT 31eKTpOXUMHUSL?

. OcoOeHHOCTh CTPOEHHE METAILIOB.

. IIpoBouuky snexkrpuyectsa | u Il poga.

. Uro Takoe anekrpon?

. Ilonsatue nBoiiHON 3nekTpudeckuii cnoi? Koraa oH BO3HHUKAET, M KaKOe paclpeielieHue 3apsSa0B MOKET UMETh?

. DnekTposl cpaBHeHUs. VX HazHaueHue. BogopogHbIii 21eKTpoI.

. Kak onpeniensercst u oT 4ero 3aBUCHUT 3JIEKTPOAHBINA noTeHIMan? YpasHenue HepHcra.

. O0bsicHUTE BOCCTAHOBUTCIIbHYIO AKTUBHOCTH ME€TAJIJIOB 1O BEJIMYNHE E°. PHI[ CTaHAAPTHBIX JJICKTPOAHBIX TOTCHIIUATIOB.

lanpBannveckue 3nemenTsl. Kak ycrpoensi? Buapl.

. Benmmumna, xapakrepu3syromnas paboTy rajJbBaHUYECKOTO IeMeHTa?

. Kakue peakiuu nexxat B 0CHOBE pabOTHI rajlbBaHUUECKOT0 3ieMeHTa? YTo MporcXouT Ha KaToze U Ha aHozae?
. Kak npaBunpHO 3ammcars cxeMmy rajqbBaHHYECKOTO dJieMeHTa?

Tema: «Koppo3usi MeTaj10B»

N~ wWNE

9.
10.

T

1.
2.
3.

Kakoii nporecc Ha3pIBaeTCs KOPPO3UECH?

Kraccudukaiys KOppo3HOHHBIX TIPOLIECCOB MO YCIIOBHSM MPOTEKAHHS U XapaKTepy MOpaKeHus ?

Xumuueckas Koppo3us.

OIEeKTPOXUMHYECKast KOPPO3HSL.

Koppo3sus nox neiicTBreM Ory>kJaromnx TOKOB.

@DaKTOpBI, BAUAIONINE HA CKOPOCTH Pa3pyIISHIs METAJLIOB.

[epeuncnure OCHOBHBIE CITOCOOBI 3AIUTH METAIOB OT KOPPO3HH.

[MokpeITHs: MeTaTMueckue (aHO/HBIE, KaTOHbIE) U HEMeTaluIndeckue (OpraHuyeckue U HEOPraHMYECKHE ), XUMUYECKHE.
IIpumepsr.

W3menenne xapakTepa cpejibl, Kak CIoco0 3aIllIUThl METAIOB OT KOPPO3UH.

DJIEeKTPOXUMUYECKHE CIIOCOOBI 3aIUTHI METAIIIOB OT KOppo3uH. [IpoTeKTopHast 3a1KTa ee CyIIHOCTh 1 1€ IPUMEHSIETCSL.

emMa: «OCHOBBI JIEKTPOJIU3A»

Uro Takoe sexTponn3? CynHOCTh AIIeKTposn3a?
AHon 1 KaTof 1pH 3i1ekTpoim3e? Kakne mporiecchl Ha HUX TPOUCXOIIT?
OJEeKTPOIN3 paciiiaBOB ¥ BOAHBIX PACTBOPOB MIEKTPOINTOB. Kakne oTnuans Mexay HUMu?



NGO

9.

10.
11.

KakoBa mocienoBaTensHOCTh BOCCTAHOBHTENBHBIX TIPOIIECCOB HA KaTOJE TPH JJIEKTPOJIHM3E€ BOJHBIX PaCTBOPOB
AJICKTPOJIUTOB?

KakoBBI 3aKOHOMEPHOCTH aHOIHBIX MPOIECCOB IIPH JIEKTPOIHM3E BOJHBIX PACTBOPOB 3JIEKTPOIUTOB?

Kaxune matepualibl HCTIONB3YIOTCS IS SJICKTPOIOB MPH 3IEKTPon3e? PacTBOPUMBIN U HEPACTBOPUMBIN aHO.

Kak mpoucxomuT 3MeKTpoIn3 ¢ pacTBOPUMBIM aHOIOM?

3akonsl Dapaes.

Brixon no Toky?

OcHOBHBIE HanpaBJIeHUs MPUMEHEHUSI SJIEKTPOIr3a’?

Js mosydeHus, KakKux BEIIECTB, UCIIOIB3YETCS dIEKTPOIU3?

Tema: «Xumusg BMC»

1.

2.

OOBbsicHUTE, OYEMY HE BCE BBICOKOMOJICKYJISIPHBIE BEILECTBA SBISIFOTCS MOJIMMEpaMH. B 4eM 0COOEHHOCTBH MOJMMEPHBIX
MOJIeKy?

[lepeuncnure OTIMYMSA NPUPOIHBIX, HUCKYCCTBEHHBIX M CHHTETHYECKUX MONMMeEpoB. [IpuBenuTe mpuMepsl KakKIOTO
KJacca.

KaknM 00pa3oM M3MEHSIOTCS CBOMCTBAa OZHOTO M TOTO K€ HOJIMMEpa OT CTEHCHH HoimMmepu3anuu? Yem oJMroMeps
OTJIMYAIOTCS OT MOJUMEPOB TOTO )K€ COCTaBa?

[IpuBenure nmpuMepsl peakuuii MOJUMEpHU3aAIMU, COMOJUMEPH3alM U TOJUKOHACHCAIMH. YKaKUTE OTINYUS METOJOB
TIOJTYYESHHSI TIOJIMMEPOB JIPYT OT Jpyra.

YeM racTMacchl OTJIMYAIOTCS OT nojmMepoB? Kakyro posib HarmosHUTeNeH B iactMaccax?

3.5. IlepeyeHb TeopeTHYECKUX BONPOCOB K 3a4eTy

Pa3nea 1: «O01mas u Heopranuyeckass XUMHsD

1.

w

OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHHUS MAacCChl, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIEHUH. 3aKOH ABOTaJpo, CIEACTBUS U3 3aKOHa ABOraJipo.

OKBUBAJICHT BEIIECTBA. OKBHUBAJIECHTHAs Macca. 3aKOH HKBHUBAJICHTOB. OKBHBAJIEHTBI CIIOXKHBIX
BEIECTB. DKBUBAJIEHTHLINA O0BEM.
CrnoxHocTb cTpoeHus atoma. Moaenu aroma no Pesepdopny, bopy, coBpemeHHble npeacTaBiIeHuUs.
JIOCTOMHCTBA M HETOCTATKH 3TUX MOJEIEH.
KBaHTOBBIE UnClIa: II1aBHOE, OPOUTAIBHOE, MATHUTHOE, CIIMHOBOE KBAaHTOBBIE YHCIIA.
CrpoeHre MHOTOJIEKTPOHHBIX aTOMOB. [IpuHiun MunuManbHoU 3Hepruu. [Ipunnun 3anpera [laymnu.
[IpaBuna Kneukosckoro. IIpasuiio I'yHaa.
[lepuognueckuii 3akoH UM nepuoanyeckas cucrtema. CTpyKTypa MEpHOJUYECKOW CHCTEMBI.
Ilepnonuueckue cBOWCTBA 3IEMEHTOB. V3MeHeHHME aTOMHOIO paauyca, SHEpPrus MOHU3ALINH,
CPOJCTBO K IEKTPOHY U JJIEKTPOOTPHULIATEIBHOCTb.

Pa311e.11 2: «Duznueckass XUMHUI»

1.

Tepmonunamuka. Tepmomunamuueckass cuctema. Kiaccudukanus TEpMOIMHAMHUYECKUX CHCTEM.
[TapameTpsl cHCTeMBl W XapakTepucTudyeckue (YHKIUU. Buasl mporeccoB (paBHOBECHBIE —
HEPaBHOBECHBIE; MPU TOCTOSHCTBE KAaKOTO-TO IMapameTrpa). BHyTpeHHssi 3Heprus, TemioTa, padora.
Omnpenenenue, XapakKTEPUCTUKA U UX B3aUMOCBS3b.

. IlepBblil 3aKOH TEPMOAMHAMUKH. DHTAJIBIIHNS CUCTEMBI U €€ u3MeHeHus. TernnoBoit ap ek

XUMUYECKON PEAKIUU.

Tepmoxumuueckue ypaBHeHUs. 3akoH ['ecca. CnenctBusi u3 3akoHa  ['ecca. Tepmoxumuueckue
pacyeTsl.

Bropoii m Tpernii 3aKOHBI TEPMOAMHAMHUKH. ODHTpomnus. V3MEHEHHsI SHTpOIMM NpPH NPOTEKAHWUH
XUMUYECKON PEAKLUU.

Oueprusa ['nb6ca u HanpaBIEHHOCTh XUMHUECKON peakuuu. JHeprus ['n66ca oOpazoBaHus BEIIECTB,
xuMudeckol peakiun. M3zotepma Bant-T'odda.

Xumudeckass KuHeTHKa. CKOPOCTh XMMHYECKOM PEaKIMH: OIpesesieHne, (DaKTOphI, BIMSIOMINE Ha
CKOpPOCThb peakuuu. BimsHue Temmeparypbl Ha CKOPOCTb XMUMHYECKOM pEAKLUU. OHeprus
aKTHUBAIUU.

XHUMHUYECKOE paBHOBECHE. Y CIIOBHE XUMUYECKOT0 paBHOBeCHS. KOHCTaHTa XMMHYECKOIO PaBHOBECHSI.
Binsiane temneparypsl Ha KOHCTAaHTY XUMHYECKOTO paBHOBECHS.

@akTOpsl, BIUAIOIIKME HA COCTOSIHUE XUMHUUYECKOro paBHoBecus. [Ipunmnun Jle [larense.
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11.
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20.
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PactBopsl. OO01Ke MOHATUS O JUCIEPCHBIX CUCTEMaxX M pacTBOpax: OompeaeieHue U Kiaccudukanms
JUCTIEPCHBIX CUCTEM, MOHITHS O PAaCTBOPAX, KJIacCU(PHUKAIMA paCTBOPOB, PACTBOPHI HEIIEKTPOIUTOB
U DJIEKTPOJIUTOB.

Konnuraruasie cBoiicTBa pactBopoB. JAuddy3us u ocMoc. OCHOBHBIE MOHATHS U XapPaKTEPUCTUKH.
Ocmotnueckoe nasineHue. 3akoHbl Payins. IloHnkeHnue temneparypbl — 3aMep3aHus U IOBBIIICHUE
TEMIIEPaTypbl KUTIEHUSI PAaCTBOPOB. DOYIHOCKOMUS M KPUOCKOIUSI.

PacTBOpBI 3EKTPOIUTOB. DJIEKTPOTUTHUECKAs AMcconMaiusi, ee MexaHu3M. CuibHble W ciialble
31eKTPOJIUThI. CTENEHb AEKTPOIUTUYECKON Arcconranu. DakTopsbl, BIUAIONIME HA  JUCCOLUALUIO.
PactBopsl cnmabbix anektponuroB. KoHcranTa auccommanuu. 3akoH paszOamienuss OcTBaibjia.
Jlucconumanus OCHOBaHUi, KUCIIOT, cojiei 1 aM(OTEPHBIX THAPOKCUIOB.

Hucconmanus Boxabl. MoHHOe mnpousBeneHue Bonabl. Bomopoanslii mokazarenb. Cpensl BOIHBIX
pPacTBOPOB 3JEKTPOIUTOB. HIUKATOPBI.

I'mpponus coneil. Tunsl conei Mo MX OTHOLIEHMIO K ruiaponu3y. CreneHp ruaponusa. PakTopsl,
BIIMAIOIINE HA TUIPOIIU3.

OxkucnurenbHo-BoccTaHoBUTENbHBIE peakuuu (OBP). Okucnurens u BoccTtaHoBUTEb. [Iporecchb
OKHCJICHUSI U BOCCTaHOBJIEHHS. (OcCHOBHbIE NMOHATHA. CTENEHb OKUCIECHHS U BAJICHTHOCTb.
[IpaBuiia onpeneneHus: CTENEHN OKUCIEHUS 3JIEMEHTA B MOJIEKYJIE, B YacTULEe. THUIIBI OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX peakUui. BaxHeiline OKUCIUTENH M BOCCTAaHOBUTEIU. MeToabl
cocraBieHuss OBP. ®akropsl, Baustoniie Ha nporekanue OBP.

Mertannbl. OOuiue cBOMCTBA METaIOB. Psii akTHBHOCTH METAIIJIOB U CIIEACTBHS U3 HEro. Mertasisl B
IpUPOJE U 0OILIMe METOAbl MX MOJydyeHUs. XUMUYECKUE CBOWCTBA METAJJIOB:  B3aUMOJIEHCTBUE
METaJUIOB C KMCJIOTaMU, IIeJI0YaMH, BOJIOH.

Onextpoxumus. [lonstue 00 osnekTpoaHoM mnoreHuuane. dakTopbl, BIMAIOIIME HA 3HAYEHUE
noreHuuana siekrpoaa. CranpapTHeiil 3nekTpon. CTaHIApPTHBIA ANEKTPOAHBIM  moTeHuuan. Psn
CTaHJIAPTHBIX JIEKTPOAHBIX TOTEHIIUAJIOB U CJIEICTBUS U3 HEro. TUIbI 3JIEKTPOIOB.

Omnpenenenne D/IC ranmpBaHn4ecKoro 3jeMenTta. Y pasuenue HepHcera.

XUMHUYECKUE UCTOUYHUKH TOKa. ["anpBannueckue snementsl (I'D Januansa-SAko0Ou, KoHIIEHTpa-
nuonneie ['D, I'D ¢ omHUM anekTponuTom, cyxoil ['9).

AKKyMyJISTOpBL. Pa3HOBUAHOCTE aKKYMYJISITOPOB. Y CTPOMCTBO M MPUHIUI paOOThl aKKyMYJISITOpa.
TonnuBHBINA eMeHT. Y CTPOCTBO M MPUHITUN PaOOTHI.

Kopposust meraimoB. Kiaccupukamuss KOPpPO3MOHHBIX pa3pylmieHHH. MeXaHW3Mbl TPOTEKaHHS
KOppo3uu. XUMHUYECKasi KOppo3us. DJIeKTpoxumuueckas kopposus. Kopposusa non NEeHCTBUEM
0Ty KTalOIINX TOKOB.

MeTop! 3alUThl METAJIJIOB OT KOPPO3UU: 3AIUTHBIE MOKPHITUS (METAIIIMYECKUE, HEMETaNInYeCKHe,
XUMHUYECKHE), STEKTPOXUMHUUECKUE METO/IbI 3aIlUThI (IPOTEKTOPHAs, aHOHAs!, KATOHAs).

Pa3gean 3: «Xumuss BMC»

1.

w

BMC. OcHoBHblE TOHSTHS WU OINpEAENEHUs: IMOJUMEp, OJUTOMEp, MAaKpOMOJEKYyJa, MOHOMEpPHOE
3B€HO, CTENEHb  MoJuMepH3anuu.  MonekylsapHble  Macchl W MOJEKYJIPHO-MacCOBBIE
pacnpeneseHus.

Knaccupukanus mnonaumepoB. Ilpuponnble M  cuHTeTMdeckue noiumepsl. OpraHudeckue u
HEOpPraHUYECKHUE MOJIMMEPBHI.

CriocoObl osryyeHre NOIUMEPOB PA3INIHON CTPYKTYPHI.

[IpumeHeHne MoJIMMEPHBIX MAaTEPHATIOB B JKEJIE3HOL0POKHONW OTPACIIH.

3.6 llepevyeHb TUMOBBIX MPOCTHIX NPAKTHYECKUX 3a1aHUH K 3a4eTy

. OHpe,Z[CJ'II/ITe, KaKHne BCIICCTBA OTHOCUTCA K ITPOCTBIM: KaJ'ILI.IPIfI, aMMMakK, BoJa, Fpa(l)I/IT, JEd, IECOK,

cepoBoopoa, Opom?

PaccumnraiiTe KonMUueCTBO BeLIECTBa: a) a30Ta Maccoil 14 r; 6) kucnopoaa Maccoit 48 r; B) kenesa
Mmaccoii 112 r; ) pocdopa maccoit 31 1.

Ckonbko moneit cogepxutcs B 100 T cieIyrommx BeMIecTB P HOPMAIIbHBIX YCIOBHSX; a)
Kucioposa; 6) Opoma; B) XJiopa; ) MeTaHa; 1) aMMHaKa’?

OmnpenenuTte MIOTHOCTH IO BOJOPOJY U MO BO3IYXY MapoB cienyronmx Bemiects: a) O2; 6) No; B) Cly;
r) CO (MonexyIsipHast Macca BOJIOpO/ia IPUHATH PaBHOM 2, a Bo3ayxa — 29).
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PaccunrtaTh MOJISIpHBIE MacChl SKBUBaJICHTOB ciieayromux coenqunenuii: CrOs, LIOH, H2SO4, CaCOs.
VYkaxkuTe K KakoMy KJacCcy MpHHAAIeXaT CIEIyIolllue HEOpraHW4YecKue BelIeCcTBa, AailTe UM
naspanue: NaH2PO4, HCIO2, Ni2O3, BeO, HBr, Mn(OH)2, (NH4)2SOa.
Kakoe kommuecTBa BeliecTBa SKBUBAJIEHTA COJEPKHUTCS B oOpaslax: a) MarHus maccoit 60 r; 0)
HaTpus Maccoit 230 r; B) anmtomunHus maccoil 108 r.
Omnpenenure MOJSPHYIO MacCy SKBUBAJICHTa IIMHKA, €CJIM IPU PacTBOpPEHHM LMHKA Maccoi 10 r B
KHCIIOTE BBICTUTCS BOJOPO 00beMoMm 3,43 1.
Kaxkoit u3 nepednciieHHbIX OKCHI0B nMeeT amdoTtepHbiit xapaktep: Na,O, BaO, BeO, MnO,?
VYrinepoa uMeeT HU30TOMBI C MaccOoBbIMH Yuciaamu 12 u 13, Vkaxute s KaxJA0ro HM30TONa
MOPSAIKOBBIM HOMEpP, YUCIIO TPOTOHOB U HEUTPOHOB, 3apsij Aapa.
[Monw3ysice lepuoguueckoii cucremoit [I.M. Menneneea, ykaxxute (OpMYbl BHICIINX KUCIOPOIHBIX
COEIMHEHUI 3JIEMEHTOB: MapraHiia, BaHaIus: TepMaHusl.
OneMeHT MOOOYHOM Tpymibl uMeeT Boicimid okcua XOs3. OOpa3yer Ju 3TOT 3JIEMEHT ra3000pa3Hoe
COeTMHEeHHE ¢ BoJopoaoM? JlaliTe 000CHOBaHHBIN OTBET.
CKOJIBKO TpaMMOB THIPOKCHIA Kallusl COJAEPKHUTCSA B pacTBope o0bemMoM 200 M1 ¢ MaccoBoil moneit
KOH 10%,mmoTHOCTH KOTOpOTro paBHa 1,9?
B kakoii nBer Oyzmer okpaiieH jJakMyc B BOAHBIX pactBopax CuSOs, K2COs, NaNOs, K>S, ZnCly,
NaCN?
Omnpenenute MaCCOBYIO OO KPUCTALIM3AIMOHHON BOIbI B MeqHOM Kymopoce CuSOs-5H,0.
Hanummre kunetnyeckoe ypaBHEHUE pPeaKINU

2S02 (1) + O2 (1) =2S03 ().
Omnpenenure, Kak U3MEHUTCS CKOPOCTh ATON PEaKIMU P YBEIUYCHUH:
a) koHrenrpauuu SOz B 3 pasa;
0) konuentpauuu Oz B 2 pasa;
I) o0LIEero 1aBjIeHus B CUCTEME B 3 pasa.
Omnpenenure, CKOJIBKO AJIEKTPOHOB CIIOCOOEH MPUHATH aTOM BOJIOPO/A, KPEMHHUS, Xjopa?
Omnpepenure CTENCHb OKHUCICHHUS aTOMOB 3jeMeHTOB B coemauHeHusx: KoBsO7, CaMnOs, NaClOg,
Sn(S04)2, NaxCr20.
Hanummre MonekynspHble ypaBHEHHUS  peaKIMii, NPOUCXOMSIIMX TMPH  OJICKTPOIM3E Ha
HEPaCTBOPUMBIX 3JIEKTPOaX BOAHBIX pacTBOPOB cieayronux cojeii: a) MgClz; 6) NazPOs; B)
NiSOg; r) Pb(NO3)2.
[Ipu cropanum 6,5 r nuHka BbiAeaWiIoch 34,8 k/K TemioTel (yClIOBUS CTaHIAPTHBIC). COCTABHTE
TEPMOXHUMHYECKOE YPaBHEHHUE ITOM PEaKInu.
Urto 00paszyercs Ha KaToJie TIPH JIEKTPOJIN3€E PACTBOPOB COJICH HATPHS, €CITH aHO] MEIHBIN?
W3meHuTcs mu KOJIMYECTBO COJU MPH IIEKTPOIU3€ BOJHBIX PACTBOPOB MPU PACTBOPUMOM aHOJIE U3
aukerst: CaCly, NiSOs, Fe(NO3),?
Kakue u3 nepeunciennsix MetawioB (Mg, Al, Sn, Pb) MoryTt ObITh HCIOIB30BaHbI IPH COCTABJICHHH
raJIbBAHMYECKOTO 3JIEMEHTA B KQUECTBE KATO/1a, €CIIM POJIb aHOAa B HEM BBITTOTHSET ZN.

3.7 IlepevyeHb THNOBBIX NPAKTHYECKUX 3aJaHUI K 3a4eTy

. OHpe,HCJ'H/ITe OTHOCUTCIIbHYIO MOJICKYJIAPHYIO MAacCCy ra3a, €CJIM U3BECTHO, YTO OTOT ras o0beMoM 1 11

nMmeet maccy 1,24 1, a 1 1 Boznyxa -1,29 1.

Hamumire ypaBHeHHs peakiuii, xapakrepusupyroiue xumudeckue csoiictea BeO u HCIO;.
Hanummre ypaBHEHUs peakUui, C TIIOMOLIbI0 KOTOPBIX MOYKHO OCYIIECTBUTH CIIEAYIOLIHE
npespamenus: Al - Al,03 — AI(NO3)3 — Al(OH)z — Al2Oa.

OnuH okcnp Maprasua coaepxut 22,56 % kucnopoaa, a apyroi — 50,50 %. BeruuciuTte 3KBUBalIECHTEI
Maprasiia B 3TUX OKCH/IaX U COCTaBbTE UX (YOPMYJIBL.

Menp uMeeT N30TOI C MACCOBBIM YUCIIOM 63 1 65. YKaxuTe A1 KaXKI0r0 U30TOIA MOPSIKOBBIA HOMED,
YHCJIO IPOTOHOB U HEUTPOHOB, 3aps] siapa. OnpeaenuTe MacCoBYIO JOJIO H30TOIMA C MAaCCOBBIM YHCIIOM
65, IpUHSAB OTHOCUTENBHYIO aTOMHYIO Maccy Meu paBHoi 63,54. KakoBa MaccoBast 10151 MU30TOIAa MEIN
65 B ruapokcue menau (I1)?

CocTaBbTe 2JEKTPOHHYIO (DOpMYITy aroma 3JeMEeHTa, PacHoOJIOKEHHOTO: a) B IIECTOW rpymie 3-To
nepuoza; 6) B 4eTBEPTOM TPYIIE B MATOM psiiy 4-To Mepuoja; B) B CEIbMOM TPYIIE B CEIEMOM PSIY S-
ro nepuoja.

I'maBHy10 moArpymnmy BOCEMOM TPYIIBI 00pa3yloT Tak Ha3blBaeMble «OJIaropojiHbIe Ta3bl», HEKOTOpPhIE
U3 HHUX — TeIUd, HEOH, aproH — SBJSIOTCS MHEPTHBIMU Ta3aMM, OCTalIbHbIE OOPa3yIOT XUMHUYECKUE
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coenuHenusi. Ha ocHOBaHMHU 3J1eKTpOHHO-rpadguyeckux (opMys Teius, HEOHAa W aproHa oOOCHYiiTe
BO3MOKHOCTh CYIIIECTBOBaHMS COCTUHEHUN OJHOTO M3 HUX U HEBO3MOXHOCTh UMETh COEIAWHEHUS IS
IBYX IPYTHUX.
HazoBute 3neMeHT 1o CIIeyIOIMM JaHHBIM: a) 3JIEMEHT YeTBEPTOro Mepuoja, Beicmuii okcun X207, ¢
BOJIOPOAOM 00pasyeT razoodpasHoe coequnenre HX; 6) anemenT nsitoro nepuoa, Beiciuii okeng X0z,
C BOJIOPOJIOM Ta3000pa3HOe COeTMHEHNE HEe 00pa3yeT; B) AJIEMEHT YE€TBEPTOro MEPUO/I, BBICIINI OKCH]T
X0, ¢ BogopooM aet coieodpaznoe coenuHenne XHo.
OmnpenenuTh 3HaYeHHEe KOHCTaHTHI paBHOBecHs cucteMbl 4HCI + Oy = 2H,0 + 2Cl,, ecinu uszBecTtHO,
4YTO B MOMEHT paBHoBecusi mpopearupoBaio 50 % HCI. Hawanbueie xonnentpanuu HCl — 0,05
MoJib/71, a O2 — 0,1 MoJB/1I.
Cwmemanu 100 M 58 %-Horo pactBopa azotHo# kucnothl (P = 1,34 /M) u 100 M1 a30THOM KUCIOTHI
¢ xonnentpammeit 0,03 1 (o= 1,05 r/mi). OnpeaenuTs NPOIEHTHBIN COCTAB MOJYYEHHOTO PacTBOPA.
PactBOp cepHoil kucinoTel 00beMoM 8 11 ¢ MaccoBoit noneit H2SO4 40% (. 1,3) ynapen no 5200 r.
OTIpeICTUTE MACCOBYIO JIOJIO CEPHOM KHUCIOTHI B MOJIYyYeHHOM pacTBope. CKOJIbKO IPaMMOB pacTBOpa
enkoro Harpa ¢ maccoBoii nosneid NaOH 20% moTtpeOyercst 1uist TOTHOM HeUTpallu3aluy MOTYIeHHOTO
pacTBOpa CEPHOU KUCIOTHI?
Onpenenure MOJIIPHYIO KOHLIEHTpPALMIO pacTBopa . MoiydeHHoro cmemienueMm 0,5 M pacTBopa
Hutpata HaTpusiodoremom 200 mut ¢ 0,2 M pactBopom 400 mut?
CocraBbTe HWOHHBIE W MOJEKYJISIpHBIC YpaBHEHHUS pPEaKIHH, MPOTEKAIOIIUX MpPU CMEIIMBAHUU
pactBopoB Al2(SO4)3 u Na2COs; Fe(NO3)s u KoS; CrCls u KoCOz, yuuThiBasi, YTO THIPOIU3 UIET 110
KOHIIA.
Boruncnute cranmapTHyro sHTanbnuio oOpazoBanus ¢enona CeHsOHm), ecnu u3BecTHO, 4TO mpHU
cropanuu 94 1t denona g0 CO2 ¢ u H2O ) BeLmenunocs 305,6 x/x TernoTsl (ycioBus
CTaHJapTHHIE).
Boruncnute crangaptHoe m3meHeHue sHeprun ['mdoca mpu T = 298 K nns peakuuu OKUCIEHHS
aMMHaKa:
4NH3() + 502 ) = 6H20() + 4 NOgy.

Omnpenenure BO3MOKHOCTh CAMOIIPOM3BOJIBHOTO IPOTEKAHUS IIpoLiecca MPU JaHHOU
TEeMIIepaType, €CIIM BCE BEIIECTBA HAXOATCS B CTAHJIAPTHBIX YCIOBUSX.
[Ipu Benenum KartanmzaTopa SHEprusi aktuBanuu ymenpmnniack 88000 mo 63000 Jx/mons. Bo
CKOJIBKO Pa3 yBEJIMUUTCA CKOPOCTh PEAKLUHU, IpoTeKatouas npu remmneparype 298 K?
MoryT ¥ IPOUCXOAUTH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE Peaknu Mex 1y BemectBamu: a) NHz u
HCIO3z; 6) NaMnO4u HNOgz; B) H2SiO4 u Si? TTouemy?
B cnenyromux ypaBHEHHSIX pEaKIMi OMpPENeNTUTe OKUCIUTENb M BOCCTAHOBHUTEIb, HX CTEIEHBb
OKHCJICHUs, pacCTaBbTe KOIPPUITUESHTHI:
MnO; + KCIO3 + KOH — KoMnO4 + KCI + HJ
CuCl; + SOz + H20 — CuCl + HCI + H2SO4
HgS + HNO3 + HCI — HgCl2 + S + NO + H20
SnCl; + K2Cr207 + H2SO4 — Sn(S04)2 + SNCls + Crz(SO4)3 + K2SO4 + HoS
[Tpu srekTpoin3e KaKuX BOJHBIX PACTBOPOB MPOUCXOINT PA3JIOKEHUE BOJBI: XJIOPH/IA KAJIWsI; HUTpaTa
HATpPHUsI; CEPHOU KUCIIOTHI;, XJIOpHAa MeAH; Cylibdara IUHKA; THAPOKCHIA KaIus?
[Touemy mpu AJIEKTPOIHM3Ee BOJHBIX PACTBOPOB HUTpATa KaJbIHMS U THAPOKCHIA KalHs Ha AIIEKTPOAAX
00pa3yroTCs O/IHU U Te ke BelecTBa? HanumuTe cxeMbl MPOTEKAIOIIKX H 3JIEKTPOax MPOLIECCOB.
CocTaBUTh CXeMY I'aJIbBAHUYECKOTO AJIEMEHTA, HalKCaTh YPAaBHEHMUSI, JIEXKAIINE B OCHOBE €ro padoThI,
BerunciuTh DJ[C, ecnu raibBaHMUYECKUN SJIEMEHT COCTOMT U3 IIMHKOBBIX IUIACTHH, OMYIICHHBIX B
pacTBOpBl OpoMHIa ITMHKA pa3HOW KoHIeHTpanuu. OmHa B pacTBOp MoHOB ImHKa = 0,01 Momb/i,

JpyTras B pacTBOp C Cz 2. =0,0001 monb/1.

n



4 MeToan4ecKkue MaTepHaJIbl, ONpeaesoliue Npoueaypy oeHMBaHHusA
3HAHMH, YMEHUH, HABBIKOB M (WJIH) ONBITA AeATeNIbHOCTH, XapPAKTePU3YIOLIMX

Tanbl GOPMUPOBAHMA KOMIIETEHLIMI
B Tabmume naHo omnwcaHwe MpoOIEAyp TNPOBEICHUs KOHTPOJIbHO-OLIEHOYHBIX MEPONPHUATHH,
COOTBETCTBYIOLINX paboyeld mporpaMMe TUCIHILIMHBI, U MPOLEAYP OLEHUBAHHUS PE3YJIbTaTOB O0yUYCHHS

C IOMOMIBIO OUCHOYHBIX CPEACTB B COOTBETCTBHUH C pa60qeﬁ nporpaMMoﬁ.

HaunmenoBanue
OILIEHOYHOTI'0
CpEACTBA

Onucanus npouenypsl NPOBEAECHUS KOHTPOIbHO-OLIEHOYHOI'O MEPOIIPUSATHS
U TIPOLIEYPHI OLICHUBAHUS PE3YJIbTATOB O0yUCHHS

KonTponbHas
pabora (KP)

KoHTponbHble  paboOThI, MpPEeayCMOTPEHHBIE  pabodeil  mporpamMmoi
JTUCITUTUIMHBI, TPOBOJSATCS BO BpeMs J1aOOpaTOPHBIX 3aHATHIA. BapuaHTOB
KOHTPOJIBHBIX paboT MO TeMe He MeHee ABaaaTd. Bo Bpemsi BBINIOJHECHHS
KOHTPOJIbBHOM  pabOThl  IOJb30BaThC  y4yEOHMKaMH, CIIPAaBOYHUKAMH,
KOHCIIEKTaMH JICKIUH, TETPasIMU JIJI MPAKTUYECKUX 3aHATUN HE pa3pelieHo.
[IpenogaBarens Ha 1a00OPAaTOPHOM 3aHSATUH, MPEIIICCTBYIONIEM 3aHSTHUIO
nposeaeaus KP, noBoaut no odydarommxcs: remy KP, konmudyecTBo 3amaHuit
B KP, Bpems Boimonnenus KP; Ha crenyromem 3aHATHUM MOCIE€ TPOBEICHUS
KOHTPOJIbHON paboThl — HHPOPMUpPYET OOydYaIOIMIUXCS O pe3yiabTaTax
MIPOBEPKHU U BO3BpAIAET pabOThI CTYACHTAM

NuauBuayanbHbI
e JIOMAaIlTHHuE
3aJaHus
PEKOHCTPYKTHUBH
Oro ypOBHS

BoinonHenue 3agaHuil  PEKOHCTPYKTHUBHOTO YPOBHS, IPEIyCMOTPEHHBIE
paboyeil mporpaMMoil IUCUUIUIMHBI, MPOBOJSTCS B Yachl, OTBEICHHbIE HA
camocrosTenbHylo pabory. KonmdecTBo BapuaHTOB 3aJaHMii MO TeMe
COOTBETCTBYET YMCIy OOy4aromuxcs B akaJeMudeckod rpynnsl. Bo Bpems
BBIMIOJTHEHUS 3aJ]aHUIl MOXXHO TOJB30BaThCs JII000I yuyeOHOHM, CIpaBOYHON
JITEPATYPOU, KOHCIIEKTaMH JICKLIHA.

[IpenogaBatens Ha 1aOOPATOPHOM 3aHSATUHU pa3faeT 3aJaHUS U JOBOIUT JO
00yJaronmxcsi CpOKM Ha €ro BhIMOJHEHUE (He Oosee 2-X HEe/Ielb).

Koucnexr

BbInonHeHME KOHCHEKTOB IO TeMaM JUCUUIUIMHBI, PAacCMaTpUBacMbIM
CaMOCTOSITENIbHO 00y4YarolMMUCS, IPELyCMOTpPEHHbIE pabouell mporpaMmon
aucuuiuHel.  IIpenogaBarens He MeHe, 4eM 3a HEAENI0 JO CpoKa
BBITMIOJTHEHUS] KOHCIIEKTa JI0JKEH JOBECTU JI0 CBEJIEHUS 00YYaIOIIUXCS TEMY
KOHCIIEKTa M YyKa3aTb HEOOXOAMMYI0 Y4eOHYI JuTeparypy. Tembl u
nepeyeHb HeoOXOAMMOHN yueOHOW JIUTepaTypbl BBUIOKEHBI B 3JIEKTPOHHOU
UH(POPMAaIIMOHHO-00pa30BaTeIbHOM cpene HpI'VIIC, JIOCTYITHOU
oOyyJaromemycsi 4epe3 ero Jn4yHblil kaOuHeT. KoHCHEKT moimkeH ObITh
BBINIOJIHEH B YCTaHOBJIEHHBIM IpenojaBaresnieM cpok. KoHcHekTsl B
HAa3HA4YCHHBIN CPOK CHAOTCS HA IPOBEPKY

Otuer o
nabopaTopHOit
pabote

[IpenogaBaTens 3a HEAEMIO A0 BHITOTHEHUS J1a0OpAaTOPHOUM pabOThHI HA3bIBACT
ee TeMy, METOJIMYECKUE MaTepHalibl K J1a00paTOpHbIM paboTaM BBUIOXKEHBI B
ANIEKTPOHHOM  MHGpOpMaLMOHHO-OOpa3oBarenbHoil  cpeae  MpI'VIIC,
JIOCTYITHOM 00ydYaromeMycs 4epe3 ero JHUHbIN kKaOuHeT. OT4YeT A0KeH ObITh
BBINIOJIHEH B YCTAaHOBJICHHBIM NpernojiaBaTteyieM CpOK, B COOTBETCTBUU C
TpeboBaHusIMU K odopmiieHHt0 oTdeTra. OTdeThl B Ha3HAYEHHBINM CPOK
C/aloTCs Ha MpoBepKy. Ecim mpenycMoTpeHa ycTHas 3aiiuTa J1abopaTopHOM
paboThI, TO 10 00YYAIOIMUXCSA AOBOJIUTCS TIEPEUYEHb BOMPOCOB, BHIHOCHMBIX
Ha 3al[UTy; BO BpeMs 3allUThl, OOydYarIIuecs [IOKHBI OOBICHUTH
MOJIy4YEHHBIE pe3yJIbTaThl OTMEUEHHbIE MpenojaBaTesieM U OTBETUTh Ha €ro
BOIIPOCHI

[lepeueHb TEOpPETUYECKUX BOIMPOCOB M MPAKTHUUYECKUX 3aJaHHl Pa3HOTO YPOBHS CJIOKHOCTH K
3aueTy oOydvarolyecs TMOJIyd4aloT B Hayale ceMecTpa 4dYepe3 JIEKTPOHHYI HH(POPMAIIMOHHO-

obpazoBarenbuyto cpeny Upl YIIC (nmuunbiii kabuHET 00y9aronierocs).

Onucanue npoueayp NpoBeAeHUs MPOMEKYTOYHON aTTecTalluM B (popMe 3aueTa

W OLICHMBAHUS Pe3yJIbTaTOB 00y4eHH S




OLeHOYHBIE CPE/ICTBA U TUIIOBBIE KOHTPOJIbHBIE 3a/1aHUs, UCIIOIb3YEMbIE MPU TEKYIIEM KOHTpOJIE,
MO3BOJISIIOT OIICHUTHh 3HAHUS, YMEHUS W BJIQJCHHUS HABBIKAMH JCSITCIIBHOCTH OOYy4YaloIMXCS TpH
OCBOCHMM AUCHUIUIMHBL. C 1eJIbI0 UCHOJIb30BAaHUSI PE3YJIbTAaTOB TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IpenojaBaTesib  MOJCUUTHIBAET CPEJHIOI OLEHKY YPOBHA CGHOPMUPOBAHHOCTH  KOMIIETEHIIHM
oOyuaroerocs (cCymma OIeHOK, TIOJTYYSHHBIX 00YJarOIIMMCS, JSIUTCS Ha YUCIIO OLICHOK).

Ilkana u KpUTEPUM OLleHMBAHUS YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHMI B pe3yJbTarTe
U3ydeHHsl JUCHUIIMHBI IPU MPOBeIeHUH NMPOMEeKYTOUYHOM aTTeCTAlNU
B (popme 3a4eTa no pe3yabTaTaM TEKylIero KOHTPOJIsI
(0e3 10NOJIHUTEIBHOI0 ATTECTAIMOHHOTO HCIIBITAHUA)

Cpenusist orieHKa YpOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUI Orenka
10 pe3yJbTaTaM TEeKYIIEro KOHTPOJIS
Omenka He MeHee 3,0 ®W HET HM  OJHOM
HEY/I0BJIETBOPUTEIHHOM OIEHKH 10 TEKYIIEMY KOHTPOJIIO
Ounenka wenee 3,0 wiM TOoJNydeHa XOTsS OBl OJlHA
HEY/IOBJIETBOPUTEJIbHAS OLICHKA MO TEKYIEMY KOHTPOJIIO

«3a4TCHO»

«HEC 3a4TCHO»

Ecnu omenka ypoBHS cOPMHUPOBAHHOCTH KOMIETCHIIMN OOy4aromerocss HE COOTBETCTBYET
KpUTEPUSIM TOTyYeHUS 3aueTa 0e3 JTOMOJHUTEIBHOTO aTTECTAllMOHHOTO UCTBITAaHUS, TO IPOMEKYTOUHAS
artecTanus B Qopme 3adera MPOBOAMTCA B (opme cobeceqoBaHUS IO TMEPEYHIO TEOPETUUYECKUX
BOIIPOCOB M THUIIOBBIX MPAKTUYECKUX 3aau (He Oojee ABYX TEOPETHUUYECKUX U JIBYX MPAKTHUYECKHX).
[Tpomexyrounast arrectanus B (opMe 3adeTa ¢ MPOBEICHUEM aTTECTAIMOHHOTO HCHBITaHUS B (opme
co0ece1oBaHUs IPOXOJUT HA MOCIEAHEM 3aHITHH O TUCIUILINHE.



