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Lleab ocBOEHUS TMCHUTIIMHBI

Llens M3y4eHus! IUCIUIUIMHBI Pa3BUTHE Y CTYACHTOB XMMUYECKOTO MBIIIICHHUS, (OPMHUPYIOLIETO-
Csl Ha 3HAHWU BAXHEUIIMX XMMHYECKHUX 3aKOHOB M MOHATHUH, CBOHCTBAX 3JIEMEHTOB M XUMHYECKUX CO-
eIMHCHUH, TI0JIydeHHEe COBPEMEHHBIX IPE/ICTABICHUI O CTPOCHUH BEIECTBA M XapaKTepe XUMHUYECCKOM
CBSI3U IIPUMEHUTENBHO K 33/]a4aM XUMUYECKON TEXHOIOTHH.

B mutane cTaHOBICHHS HAYYHOTO MHPOBO33PEHHS CTYJCHTOB IIpOrpaMMa MpH3BaHa CIOCOOCTBO-
BaTh ()OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS] M IEIOCTHOM CHCTEMBI COBPEMEHHOTO XMMHUYECKOTO
MBIIIICHUS.

3amaun u3ydeHus JUCIHUILTUHBL MPUOOpPETeHNEe OYIyIUM CIEIHAIICTOM HEOOXOUMMBIX 0a30BbIX
3HAHUH 10 JAUCHMIUIMHE W NPAKTHYECKHX HAaBBIKOB, HEOOXOIUMBIX JJIsI TNPUMEHEHHS UX B
npodecCHOHATLHOM IS TEIILHOCTH.

W3ydyeHnune qUCIUILTINHBI JOJDKHO OCHOBBIBATHCS Ha CIIEIYIONIMX NMPO(GECCHOHATBHBIX CTaHAapTax:

- 26.001 Crierpmanuct mo 00eceyeHnI0 KOMILIEKCHOTO KOHTPOJISL POU3BOJICTBA HAHOCTPYKTYpH-
POBaHHBIX KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

- 26.004 Cremanuct 1o Npou3BOACTBY BOJOKHUCTBIX HAHOCTPYKTYPUPOBAHHBIX KOMIIO3UIIMOH-
HBIX MaTEPUAJIOB.

MecTo y4eOHO#M nucuuiinabl B ctpykrype OOII BO

«O0mass 1 HeopraHuveckas XUMHs» - oOs3aTenpHas oOmenpodeccHoHanbHas AUCHUIUTNHA
o0pa3zoBaTeabHON NPOrPaMMBI.

B pamkax m3ydeHus AUCUUIUIMHBI POPMHUPYIOTCS MPEACTABIECHUS O T€HETUUECKUX CBSI3AX MEXIY
OTJENbHBIMU KJIACCAMU COCJUHEHUH, Takue TpPyHOBble (DYHKIMH, KaK CIOCOOHOCTh IPOBEAEHUS
SKCIIEPUMEHTAJIbHBIX MCCIEJOBAHUM M UCIBITAHUMN I10 33JaHHOW METOJMKE, HaOJIIOJEHUH U M3MEpPEHUH,
00pabOTKH 3KCIIEPUMEHTAIBHBIX JAHHBIX

Jlig ocBOoeHUs JUCHUILIMHBI «O0111asi 1 HEOpraHUYecKas XUMMUs» He0OX0 UMbl 3HaHUE, YMEHUE U
BJIaJIeHHE MaTepHaioM IO JUCLUIUIMHAM B COOTBETCTBUHU C TPEOOBAHUSIMU OCBOCHMS IIPOIPaMMBbI:

® MaTeMaTHKa,

® XUMUS,

¢ pusuka.

Teopernueckre 3HaHUS U NPAKTUYECKUE HABBIKM, MOJIYUYEHHBIE CTYACHTAMH MPU U3YYEHUU JHC-
muIuHbL «OO01Iast 1 HeOpraHWYecKass XUMUsA», JOJKHBI ObITh MCIIOJIb30BaHbI B IIPOLECCe U3YUEHHUs MO-
CIICAYIOMINX AMCUUIUINH: aHATUTHYECKAsT XUMHUS U (U3NKO-XUMHUECKUE METOJbI aHaIM3a, XUMHUYECKas
TEXHOJIOTHS, IKOJIOT U1, TEXHOJIOTUS BOJONOAIOTOBKU U BOJIOOYHUCTKA.

[Tocne n3ydeHus: JUCHMILIMHBI BHITYCKHUKHU JOJKHBI ObITh TOTOBBI K BBIOJHEHHUIO CIETYIOIINX
TPYAOBBIX (PYHKIUI:

- A/06.6. PazpaboTka mpeayioxkeHUI 10 KOMIIJIEKCHOMY HCTIOJIb30BAaHUIO CHIPhS U YTHIIM3AIUU OT-
XOJI0B IPOU3BOJICTBA;

- D/01.6. CoBepiiieHCTBOBaHHE TEXHOJIOTMH, MEXaHU3AllUs U aBTOMAaTH3alUsl POU3BOICTBEHHBIX
ITPOLIECCOB.

Komnerennuu odyuawinerocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHHUS THCHUIIHHBI
B npotiecce ocBoeHust JAHHON AUCHUIIIMHBI y CTyIEHTa (POPMUPYIOTCS CIEIYIOIINE KOMITETEHITUH:
— obnienpodeccuoHaNbHbIE:

KOI[ KOM- HanmenoBanue

Nuaukatopel JOCTHKEHUST KOMITETEHIIUN
METESHIINU KOMIIETEHIIN U

OIIK-1 | Crocoben u3yuars, ananu3u- | 3-OIIK-1 3HaTh pu3uko-XxuMu4eckne CBOMCTB MaTEpUaIoB,
pOBaTh, UCIOJB30BAaTh MEXa- | OCHOBBIBASACH HA 3HAHUSAX O CTPOCHHUH BEIECTBA, IPUPOJIE

HU3MbBI XUMHUUYECKUX PEaK- XAMHYECKOM CBSI3M PA3IUYHBIX KIACCOB XMMHUYECKUX dJIe-
UM, MPOUCXOIAIIUX B TEX- MEHTOB, COCIMHEHUI, BEIIECTB U MaTEPHUAIOB
Hosornueckux npoueccax 1 | Y-OIIK-1 YMeTs ncnonb3oBaTh MEXaHU3Mbl XUMUYECKUX
OKpY>KarolleM MUpe, OCHO- peaKnii, MPOUCXOASAIIUX B TEXHOJIOTHYECKUX MPOIIECCAX U
BBIBAsICh HA 3HAHUSAX O CTPO- | OKPYXKAIOILIEM MUPE, ISl ONPEIEIICHUS] KAUECTBEHHBIX U KO-
€HHUM BEILIECTBA, MPUPOJIE JINYECTBEHHBIX XapAKTEPUCTUK BEIIECTB U MaTEPUAIOB
XAMHYECKOMU CBSI3U U CBOM- B-OIIK-1 Brnaners aHanu30M METOJIOB OIpeieieHus Tpeody-
CTBaxX pa3JIMYHBIX KJIACCOB €MBIX TapaMeTPOB U3MEPEHHUS KAaU€CTBEHHBIX U KOJIUYe-

XUMHUYCCKUX 3JICMCHTOB, CO- CTBCHHLIX XAPAKTCPUCTHK Hp06 ChIpbi U HOJ'Iy(I)a6pI/IKaTOB




¢IUHCHUM, BEIISCTB 1 MaTe-
puajioB
OIIK-2 Cnocob6en ucnonb3oBath Ma- | 3-OIIK-2 3HaTh MaremaTrdeckue METO bl (PU3HUIECKUX, X1-
TeMaTH4ecKue, GU3NUeCKue, | MHYECKUX SBJICHHI, OCHOBHBIX 3aKOHOB (M3UKH U XUMHH U
(bU3UKO-XMMHUYECKUE, XUMHU- | IPUMEHSITh UX B MPOPECCUOHANBHOMN 1eATeIbHOCTH
yeckue Metonbl i pemienns | Y-OIIK-2 YMers pemats Maremaruyeckue, puzndeckue, Gpu-
3aja4 rnpodeccruoHaNIbHON 3UKO-XMMHUYECKHE U XUMUYECKHUE 3a7auu i1 00paboTKH,
JeATEIbHOCTH aHaJIM3a U CUCTEMAaTU3aIMH JAHHBIX TEXHOJIOTHYECKOTO MPO-
necca
B-OIIK-2 Bnagerp MmaTeMaTH4eCKUMHU, (GU3NIECKUMH, (PU3H-
KO-XMMHUYECKUMH, XUMUYECKUMH METOJIaMHU PEIICHUS 3a]1a4
JUTS OTIPEEJICHHS] TIOCIE0BATEIbHOCTH TPOBEACHUS aHAIU-
30B (PM3UKO-XUMHUYECKHUX XapaKTEPUCTHK CHIPhsI, BCIIOMOTa-
TEJIbHBIX MAaT€pPUAIOB U TOTOBOU MPOAYKIIUHU
OIIK-5 | CocoOeH oCyIIeCTBISTh 3-OI1K-5 3HaTh TEXHOJIOTHYECKHUI MTPOLIECC, CBOMCTBA ChIPhS
HKCIIEPUMEHTANIbHBIC UCCJIE- | TOTOBOM MPOIYKIIMHU ISl OCYIIECTBICHUS SKCIIEPUMEHTATb-
JIOBAaHUS U UCIIBITAHUS 110 HBIX UCCJIEJIOBAaHUI U UCTIBITAHUH OIMBITHBIX 00pa3loB MaTe-
3a/IaHHOM METOJMKE, TPOBO- | PUAJIOB MO 3aIaHHON METO/MKE
muTh HaOmroAeHus u usmepe- | Y-OIIK-5 YMeTs BHIIONHATE SKCIEPUMEHTAIbHBIE HCCIIEA0-
HUS C YIETOM TPEeOOBAHHIA BaHUA U B 00pabOTKe, HHTEPIPETAIIUU TOTYICHHBIX IKCIIC-
TEXHHUKHU 0€3011aCHOCTH, 00- | pUMEHTAIbHBIX JaHHBIX
pabaTbIBaTh U UHTEPIPETHU- B-OIIK-5 Bnaners HaBbIKaMH pa3pabOTKU perjamMeHTa mpo-
pPOBATh SKCIIEPUMEHTANIBHBIE | BEICHUS UCIBITAHUN HOBBIX 00pa3lloB MIPOAYKIIUU C YIETOM
JIaHHEIE TpeOOBaHMI TEXHUKH 0€30MaCHOCTH
— nmpoeccCuoHaTbHbIE
Kon kom- | HamMeHoBaHMe KOMIETEH- WNHukaTophl 1OCTUAKEHUS KOMIIETEHIIUH
MEeTEHIIUN 1015051
[1K-2 Croco0eH UCcnoab30BaTh 3-I1K-2 3HaTh CBOMCTBAa XMMHYECKHUX 3JIEMEHTOB, COSAUHE-
3HAHUE CBOMCTB XMMUYECKUX | HUM U MAaT€pUaJIOB HA MX OCHOBE JIJIsi COOJIIOICHHS TEXHOJIO-
3JIEMEHTOB, COEIUHEHUN U TUYECKOT0 perjaMeHTa
MaTEPUAIIOB HA UX OCHOBE V-IIK-2 YMeTh ucrnonb30BaTh 3HAaHUSI CBOMCTB XUMUYECKUX
JUTSL pellieHus 3a1a4 npodec- | 3IEMEHTOB, COSTUHEHHI U MaTepUaIoB Ha UX OCHOBE IS
CHOHAIHHOM JIEATETbHOCTH pelieHus 3a/1a4 Mo BBITYCKY MPOIYKIIUUA B CTPOTOM COOTBET-
CTBUU C TEXHHUYECKUMHU TPEOOBaAHUSIMU
B-I1K-2 Bnaners HaBbIKaMH pa3pabOTKU MPEIOKEHUS 1O
KOMILIEKCHOMY MCIOJIb30BaHUIO CHIPBS U YTUIIU3AIUU OTXO-
JIOB TIPOM3BOJICTBA
3agaumn BOCIUTAHMS, peajiu3yeMble B PAMKAX OCBOECHMS U CIUNIIHHbI
Bosneuenue B
Co3znanue ycio- Hcnonb3zoBanue
Hanpasne- o . Pa3HOIJIAHOBYIO
He/eH BUIA, 0OecrieunBa- BOCITUTATEIHLHOTO MOTEHIMANIA Y4eOHOU BHEYUEBHYIO
FOIINX JUCHUTITUHBI
NESITeTbHOCTh
[Tpodeccuo- | - bopmupoBanue Hcnonbs3oBaHne BOCIUTATENBHOTO MO- 1.Opranuzanus
HaJbHOE IyOOKOTO TIOHH- TEHIIMAaJIa JUCITUIUTMH €CTECTBEHHOHAYY- | BCTPEY C BEAYIITUMU
BOCIIHTAHUE | MaHUs COLIMATBHOW | HOTO M OOIIENPOPECCHOHATBHOTO MOIYIIS | CIICIIMATUCTAMHU MPE-

posii ipodeccuu,
MO3UTUBHOW U aK-
THUBHOW YCTAaHOBKH
Ha LEHHOCTH U3-
OpaHHOU CITeIn-
aIbHOCTH, OTBET-
CTBEHHOT'O OTHO-
IIeHusI K mpodec-
CHOHAJBbHOM Jes-

TUISL:
- (hopMUpOBaHMS MO3UTUBHOTO OTHOILIE-
HUs K podeccuu nHxeHepa (KOHCTPYK-
TOpa, TEXHOJIOTa), TOHUMaHHUS €€ COLU-
ATHHOM 3HAYMMOCTH U POJI B OOIIIECTBE,
CTpEMJICHHSI CJIe/I0BaTh HOpMaM Ipodec-
CHUOHAJIbHOW ATHKHU MOCPEICTBOM KOH-
TEKCTHOT'O O0Y4EHUSsI, peIICHHs] TPaKTH-
KO-OpPHEHTHPOBAHHBIX CUTYaIlMOHHBIX

MpUATHANA rOpoaa u
XUMHYECKON OTpaciIu.
2. Opranuzanus KOH-
Kypca BUKTOPUHBI Ha
teMy «llepnoanue-
ckas tabnuna JIL.U.
MeunneneeBay.
3.0pranusanusi  4yB-
ctBa «Bce B omHOM




TEIbHOCTH, TPYLY
(B14)

3a/1a4.
- opmMHupoOBaHUs YCTOMUMBOrO HHTEpECca
K MpoecCHOHATBHON IeSATEIBHOCTH,
CIIOCOOHOCTH KPUTUYECKHU, CAMOCTOS-
TEJIbHO MBICIUTh, IOHUMATh 3HAYUMOCTh
npodeccrur mocpeCTBOM OCO3HAaHHOTO
BBIOOpA TEMATHUKU MTPOEKTOB, BBIMIOJIHE-
HUS IPOEKTOB C MOCIEIYIOMIeH myOany-
HOM IIpe3eHTaluel pe3ysibTaToB, B TOM
yyciie 000CHOBaHUEM UX COLMAIbHOM U
MPAKTUYECKON 3HAYNMOCTH;

- (opmHupoBaHUS HABBIKOB KOMaHIHOU
paboThI, B TOM YHCIIE peaanu3aluu pas-
JUYHBIX MPOEKTHBIX posel (Juaep, uc-
MOJTHUTEIIb, AaHAJUTUK U TIp.) MOCPE-
CTBOM BBITIOJIHEHUSI COBMECTHBIX MTPOEK-
TOB.

KOMaHJIe» 4epe3 yua-
CTHE CTYyJIEHTOB B
MIPOBEJICHUU HAYUYHBIX
MEpOIPUITUI OpraHu-
30BaHHBIX B HMHCTUTY-
TE.

4.®opmupoBaHue
IIPOU3BOJICTBEHHOI'O
KOJUIEKTHBH3Ma B XO-
JI€ COBMECTHOIO pe-
LIEHUS] MOJIENbHBIX U
IPAKTHYECKHX 3ajau.

I[I/ICI_II/IHJ'II/IHB. npenonacTtesa CTyACHTaM B l-om u 2-om CeMCCTpax.

CTpyKTypa H cofep:kaHue y4eOHOH JUCIUIIIMHBI

IHACIHUILIMHEI COCTaBIAeT 9 3aueTHRIX eqnHuIl, 324 ak. Jaca.

KajienapHbliii niian

OO6mass TpyIO0eMKOCTh

Ne Buabl yueOHol gesTesibHO-
P cTH (B yacax) Makcu
a | ° 208 MaJib-
3 T HaumenoBanue pas- = = ATTecTa UM pas- .-
e neaa (TeMbl) JUCIH- o S| =] 8 O aeaa
i} = = | £ T 0as
M IJIMHBI ¥ g = = A (¢popma)
¢ bl 2 = | 5 » S 3a
a = 3 paszaen
a = | =
1 cemecTp
1 1-6 | OCHOBHI CTPOCHUS BE- 72 |12 | 8 | 12 | 40 CP (mucpbmMeHHO) 25
HIECTB JIP (ycTHO)
T (muceMeHHO)
2 7-8 | BzammonerlicTBHe Be- 36 4 8 4 20 CP (mucbMeHHO) 25
IECTB JIP (yctHO)
T (muceMeHHO)
Bua npomexyrounoii arrectauun | 108 | 16 | 16 | 16 | 60 3a0 50
2 cemecTp
1 1-7 | OO6uue 3aKOHOMEPHO- 80 | 22 |8/4| 14 | 36 CP (nrcbMeHHO) 25
CTU IPOTEKaHUU XH- JIP (ycTHO)
MHUYECKUX PEaKIui T (mruchbMEHHO)
2 8-13 | Xumus 2JIeMEHTOB H 74 16 | 14 | 10 | 34 CP (mucbMeHHO) 25
WX COCIUHEHMI JIP (yctHO)
3 14-16 | DekTpoxuMUs 62 | 10 | 10 | 8 34 T (MUCHbMEHHO)
Bua npomexyrounoii arrecrauumn | 216 | 48 | 32 | 32 | 104 9 50

CoxpameHHoe HanMCHOBAHUC q)OpM TCKYIIECTO KOHTPOJIA U aTTCCTaAlluN pa3aCiIOB:

O003HavYeHHe IToHoe HAMMEHOBaHHE
CP CamocrosiTenpHas padbora
JIP OtueTt no nabopaTopHoit paboTe
T Tect
3a0 3a4er ¢ OLlEHKOH
C) DK3aMeH




CoaeprkaHue JIEKIIHOHHOTO Kypca

TeMBI JeKIUH.
Bonpocsl, oTpadaTsiBaeMble Ha JIEKIIUA

Bcero
yacoB

YyeoHo-
MeTOANYEeCKOoe
ob0ecneuenmne

1

3

1 cemecTp

Jlexug 1. OcHOBHBIE MOHATHS M 32AKOHBI XUMHH

1. CoBpemeHHBIE ACTIEKThI Pa3BUTHUS XUMUHU.

2. Ycrexyu COBpeMEHHON XUMUH.

3. OCHOBHBIC MOHATHS XUMHUH: XUMUUYECKHH JIEMEHT, aTOM, MOJIEKYJIa, IIPO-
CTBhIC U CJIOKHBIC BEILECTBA, a0OCOIIOTHAS U OTHOCUTEJIbHAs aTOMHas Macca,
aOCOJIIOTHAsI MU OTHOCHUTENIbHAS MOJICKYJISIpHAs Macca, €IUHUIA H3MEpPEHUs
KOJIMUECTBA BEIIECTBA — MOJIb, MOJISIPHAsl Macca BELIECTBA.

4. OCHOBHBIE 3aKOHBI XUMHUHU.

5. XuMHYeCKU SKBUBAJICHT, 3aKOH SKBUBAJICHTOB.

1-7

Jlexuus 2. Ctpoenne atoma

Teopuu cTpoenus atoma.

Snpo aroma. M3oTombl, n306apsl.

KBaHTOBBIE UnCIa.

[Tpuniun [aynu.

[IpaBuno Xynna.

[TpuHuMn HauMeHbLIeH SHEPruy, npasuia Kieukosckoro.
DNEeKTPOHHBIE KOH(PHUTYpaIK aTOMOB ¥ HOHOB.

. CemelicTBa XUMHUYECKUX IEMEHTOB.

Nk wNE

1-7

Jlekuus 3. KBaHTOBO-MexaHn4eckasi TeOpHUsi CTPOEHHUSI aTOMa

1. KopnyckynsipHO-BOJHOBOW Jyajau3M 3JIEKTPOHA, 3JIEMEHThl KBAaHTOBOM
XUMHUHU.

2. IMpunun HeonpeneneHHocTH [ elizenoepra.

3. Ypasuenue llIpenunrepa.

4. AtomHoe s1ipo. HykI1oHBI.

5. PagmoaktuBHOCTh. PamnoakTuBHBIN pacnai.

6. ITapameTp bopa.

1-7

Jlexuus 4. Ilepuoanyeckasi cHCTeMa 3J1EMEHTOB B CBeTe TEOPUH CTpoe-
HHUSI aToMa.

1. TMepuoauyeckuii 3akoH J[.11. Menaeneesa u Ba 3Tamna ero pa3BUTHSL.

2. CTpyKTypa NepuoANYECKON CHCTEMBI SJIEMEHTOB.

3. Tlepno b1, TPYIIIBI, TTOATPYIIITHI, PSIBI

Jlekuus 5. IlepuoAUYHOCTH B K3MEHEHHH CBOICTB 3JIEMEHTOB

1. OcHOBHBIE XapaKTepUCTHKa aTOMOB ( paJWyc aToMa U HOHA, MOTEHIHA
HMOHU3AINH, CPOJICTBO K 3JICKTPOHY, FJEKTPOOTPHUIIATEIHHOCTD )

2. 3aBUCUMOCTh CBOWCTB 2JIEMEHTOB OT MOJIOKEHHUS B MEPUOJAUYECKON CH-
cTeMe.

3. KncnorHo-ocHOBHEIE CBOIICTBA BEIIECTB

1-7

Jlexmust 6. XuMmnuyeckasi CBA3b U CTPOEHHE MOJIEKY.JI

1. OcHOBHBIE BUABI U XapaKTEPUCTUKH XHUMHUYECKOH cBs3u. KoBaneHTHas
CBSI3b.

MeTton BaJIGHTHBIX CBSI3€Eil.

I'uOpuan3anust aTOMHBIX OpOuTaNen

OcHOBBI METOIa MOJIEKYJISIpHBIX opouTaneit (MO)

HNonHas cBs3b.

JIOHOpHO- aKIIENTOPHHAS CBA3b.

Bonoponnas cB3s.

. Meraimmyeckas CBsI3b.

N~ WN

Jlexng 7.0OKHCINTEILHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BEIIECTB
1. OkucnurenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP)
2. CTernieHb OKHUCIICHHS

1-7




3. IIporecchl OKUCIEHUS! 1 BOCCTaHOBIICHHS.

4. Tunsl OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI
5. Meronps! coctaBnenus ypasHenuii (OBP)

6. Hampasnenust nporekanust (OBP)

Jlexnusa 8. XumMmu4yeckas KHHETHKA.

1. CkopoCTh XUMHYECKOU PEAKIIHH.

2. T'oMOTreHHBIE Y IeTepOreHHBIC PEAKIIMH U UX CKOPOCTh.

3. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIMHW OT KOHIICHTPAlUi pearu-
PYIOIIUX BEIIECTB, 3aKOH JIEHCTBUS MacC, KOHCTAHTa CKOPOCTH.

4. BniusHue TeMmmeparypbl Ha CKOPOCTh XUMHUYECKHMX peakuuid (mpaBuiio
Bant-T'oda, ypaBuenue Appennyca) Karanus. Karanuzaropsr.

5. O6partumple U HEOOpPAaTUMBIE PEAKIIMH. XUMHYECKOE PAaBHOBECHE CHCTE-
MBI,

6. KoHncranTa paBHOBECHS TOMOT€HHBIX M T€TEPOTSHHBIX MPOIIECCOB.

7. CMmemienue xuMuyeckoro pasaosecus u npunuui Jle [larense.

2 cemecTp

Jlexuus 1. Xumu4yeckasi TepMOAMHAMHUKA

1. OcHoOBHBIE IOHATHUS XUMUYECKOH TEPMOAMHAMUKU.

2. BHYTpeHHsISI SHEPTUS W DHTAIBIHNS CUCTEM. llepBbIii 3aKOH TepMOMHA-
MUKH.

3. TemnoBoit a3 hexT XuMHIECKON peakiun. JHepreTndeckue 3G exTs xu-
MUYECKUX PEaKLUil.

4. TepMOXMMHYECKHE 3aKOHbI U YPaBHEHUS.

5. DHTanenus 00pa3oBaHUs XUMUYECKUX COCTUHEHUH.

6. DHTpoNHA U ee N3MEHEHNE B XUMHUYECKUX MPEBPAIICHUSX.

7. DOueprust ['m66ca 1 HanpaBICHHOCTh XUMUYECKUX PEAKIMHA. YCI0BuUs ca-
MOIIPOU3BOJIBHOT'O IIPOTEKAHNS XUMUYECKUX PEAKIUU.

Jlexuus 2. lucnepcHbie CUCTEMBbI.

1. JlucniepcHble CUCTEMBI, UX KiIaccuuKaus

2. PactBopsl. Knnaccudukanus pacTBopos.

3. PacTtBopeHue Kak (pU3UKO-XUMHUYECKHA MpOoIece

4. Crioco0bl BBIPaKEHHsI KOJIMYECTBEHHOI'O COCTaBa pacTBOPOB.

1-7

Jlexuus 3.001mme cBoicTBAa pacTBOPOB.
PacTBOpUMOCTS.

V3MeHeHne YHTaNBIIAN ¥ SHTPOIIUH TIPU PACTBOPECHHUU.
3akoHbl Payns.

OcMOTHYECKOE TaBJICHHUE,

. 3akoH Bant-T'odda.

agrwdE

.HGKHI/IS{ 4.PacTBOpPBHI 3JIEKTPOJIUTOB

1. BoaHble pacTBOPHI 3JEKTPOIUTOB.

2. Ilpouecc nuccoruarnyu. CHIIbHBIC U cTa0bIe DIIEKTPOITHTHL.
3. CreneHb U KOHCTaHTa AUCCOLUUAIIMH. AKTUBHOCTD.

4. MounekysipHO-MOHHBIE PEaKIIMU B pPaCTBOPAX JIEKTPOIUTOB.

1-7

Jlekuusa 5.I'mapoJius cosei

ONEeKTPOIUTHYECKAs JUCCOLUAIUS BOIbI

Bonoponnsriit nokasarens cpenst (pH).

I'mpponus comnent.

Crenens TUIpoin3a U €€ 3aBUCUMOCTh OT KOHIIEHTPALIMHU U TEMIIEPATYPHI.
. HeoOpaTtumslit ruipoius.

arODE

Hexum 6.MaJiopacTBOpUMBIE 3JIEKTPOJIHUTHI.

1. ManopacTBOpUMBIE 3JEKTPOJIUTHI.

2. Peaxnuu Benymme K 00pa3oBaHUIO IJIOXO PACTBOPHMBIX COCIUHEHUH.
3. Ilpoussenenue pacropumoctu (I1P).

4. YcnoBHs pacTBOPEHUS U BBINAJCHHUS OCAIKOB

1-7

Jlexuus 7.Ko/siongHbie pacTBOpbI
1. T'eteporeHHble AUCTIEPCHBIE CUCTEMBI.

1-7




2. MeTtobl MOTy4YeHHs JUCTIEPCHBIX CHCTEM
3. CtpoeHue KOJIIJIOUAHBIX PaCTBOPOB
4. ArperaTuBHas yCTONYMBOCTb.

Jlexkmus 8 Knaccndukanum XuMu4ecKHX 3JIeMEHTOB 1-7
1. IMpuHOUIE! KIaccCU(UKANMA XUMHUYECKUX SJIEMEHTOB Ha OCHOBE TEpPHO-

IUYECKOU cucTeMbl MeHeneena

2. OO0mias XxapakKTepUCTHKA XUMUYIECKUX AIIEMEHTOB U HX

COETUHEHUH.

3. Meramisl. Hemeramibl.

4. TI'panuna [{uaTs.

5. O61muMe NpUHLIMIIBI OJTYYEHMsI IPOCTHIX BELIECTB.

Jleknmus 9 XuMu4yeckue cBOiCTBa METAJIOB 1-7
1. ITomyueHue MeTauIoB.

2. XUMHYECKHE CBOMCTBA METAJVIOB: B3aMMOACHCTBHE C BOJOM, KUCIOTAMH,

IIEJIOYaMH.

3. BzaumonelicTBrue ¢ HeMeTaUIaMU

Jlexuus 10 O630p cBoiicTB S- u P-3jieMeHTOB 1-7
1. OGmias xapakTepuCTHKa IIEIOYHBIX W IIETOYHO3EMENIbHBIX METALJIOB.

XUMHUYECKHE CBOIMCTBA. BaxkHeHIIe coeIMHECHUS.

2. AMGOTEpHOCTh COCTMHCHUI OepUIIIHSL.

3. TosydeHnue afOMUHWS, TaJUTHSI, UHIMS, TaUIAs, CBONCTBA MX COCIUHE-

HUW U IPUMEHEHHE.

Jlekmust 11. O630p cBoiicTB d- 31eMeHTOB 1-7
1. Xapakrepuctuka d- METaIIOB.

2. Tomyuenue.

3. CBolicTBa COEIUHEHUIA.

Jlexnusa 12. HemeTaasl. 1-7
1. OO6uas xapakTepucTUKa.

2. Haxoxnenue B ipupoie.

3. Dnements! VIA rpynmsi.

4. DnemenTsl VA rpymnisbl.

5. Dnements! IVA rpynmnsl.

6. O630p CBOKCTB.

Jlekuns 13. KoMmmiaekcHbie coeMHEHs. 1-7
1. KoMIuiekcHbIC COeTMHEHUS.

2. Teopus Bepnepa.

3. Knaccudwukarus.

4. Ctpoenne. XuMUYecKas CBSI3b.

5. Homenknarypa

6. Jluccormmarusi.

7. YCTOMYHBOCTS.

8. KoHcTaHTa HECTOHKOCTH.

Jlexnus 14. N'anbBaHM4YecKHe 3JI€MEHTDI. 1-7
1. DAeKTPOXUMHYECKHE MPOIIECCHI.

2. PaBHOBecue Ha rpaHHUIIe METAII—PACTBOP.

3. Dnektponueiii moreHiuan. CTaHAApTHBIA BOJOPOAHBIN AIeKTpoAd. Psn

CTaHJAPTHBIX DJICKTPOIHBIX TOTCHIINAIOB.

4. YpaBuenue Hepucra

5. INanpBaHnYecKuil 37eMEeHT. DIEKTPOJBIXKYIIAs cujia djeMeHTa. ToriuBs-

HBIC DJICMEHTHI.

Jlexuus 15 Jaexkrposns conei 1-7

1. CymHOCTb 37€KTpOoIH3a.

2. PacTBOpHMBIE M HEPACTBOPUMBIC aHOJBL. DIIEKTPOJIA3 PACIUIaBOB. DJIEK-
TPOJIU3 PACTBOPOB.

3. KatogHple W aHOAHBIE MPOILECCH MPU AJIEKTPOIHM3E BOTHBIX PACTBOPOB
3JIEKTPOJIMTOB.




4. 3akonsl Dapajnes.
5. IlpakTHueckoe NpUMEHEHHUE JIEKTPOIIU3A.
Jlexuus 16. Koppo3us merajiios.
1. Koppo3sust meTamios. 6
2. Knaccudukanus KOppo3UOHHBIX MTPOIIECCOB.
3. Xumuyeckas kopposus. Kunetnka XuMu4eckoi KOppo3uu.
4. DyeKTpoXuMu4ecKasi KOppo3Husl.
5. MexaHu3M 3JIeKTPOXUMHUYECKON KOPPO3HUH. 1-7
6. Bunel nenonspusamyu.
7. 3amuTa METauioB OT KOPPO3UHU
8. 3ammTHBIC TOKPBITUS
9. DnexkTpoxumMuyeckas 3aluTa
10. V3meHeHHE CBOICTB KOPPO3HOHHOM CPEJIbI
Ilepeuyenn J1abopaToOpHbIX padoT
Tema s1aGopaTopHoro 3anatus. Bonpocsl, oTpadaTeiBaemMble Ha adopa- | Bcero YueoHo-
TOPHOM 3aHSITHH 4acoB | MeTOoaMYecKoe
olecnieyenune
1 2 3
1 cemecTp
BBoanoe 3ansatie. TexHnka 0€30I1aCHOCTH. 4 1-7,18
OnpeeneHne XMMIHYECKOTO YKBUBAJICHTA
OrnipeziesieHre aTOMHON MacChl METAJUJIOB 4 1-7,19
OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 4/4 1-7, 13
XHWMHYECKOE PABHOBECHE U CKOPOCTh XMMHUYECKUX 4/4 1-7,10
peaxKun
2 cemecTp
OrnpezesieHne TEMI0Thl PACTBOPEHHUS CONEH 2 1-7
DJIEKTPOJIMTUYECKAS TUCCOIUALINS 4/4 1-7,15
['unponus conent 2 1-7,8
[Toryuenue meramioB 4 1-7,19
JleficTBUE KUCIIOT M MIEJIOYEH Ha METaJIIbI 4/4 1-7,16
Kucnopoible coeTMHEHNST METAJITIOB 4 1-7,17
KommniekcHble coeIuHEHHUS 2 1-7,9
T"anmpBaHMYECKHE DIIEMEHTEI 2 1-7,14
DJIEKTPOIU3 COoel 4/4 1-7,12
Koppo3us metayios 4/4 1-7,11
Ilepeyenb NpakTHYECKHX PpadoT
Y4ebdHo-
Tema npakTuyeckoro 3ansitusi. Bonpocel, orpadéarsiBaembie Bcero
HA MPAKTHYECKOM 3aHATHH yacop | o oAMiecKoe
ol0ecrieyeHue
1 2 3
1 cemecTp
OCHOBHBIE 3aKOHbI XUMUH. 4 1-7
JNEKTPOHHBIE KOH(UTYpaIIK aTOMOB U HOHOB. 4 1-7
CeMelicTBa XUMHUECKUX DJIEMEHTOB.
[Tepuonnueckas Tabmuns J[.M1.Menneneena 2 1-7
XuMH4YEcKasi CBA3b 2 1-7
OKHMCINTEBHO-BOCCTAHOBUTENBHBIE PEAKIINH 2 1-7
XUMHYecKass KHHETHKA 2 1-7
2 cemecTp

TepmonnHamuka. TemIoTel pacTBOPEHUS. 2 1-7
CBolicTBa pacTBOpOB 2 1-7
3akoH pa3Benenus Octpanbna. CTeneHb AUCCOUAINN 2 1-7




Bonoponnsrii nokasarens pH. ['maponus conei

MarnopactBopuMble coequHeHus. [IponsBeeHne pacCTBOPUMOCTH

Komonanble pacTBOpEI

Crioco0bI MosTydeHusI METAJIJIOB

XUMHAYECKHUE CBOMCTBA METAIJIOB

HemeTaiuibl

KommiexcHble COCIUHECHUA

["anpbBaHUYECKUE DIIEMEHTHI

DJIEKTPOJIN3

MeTo/1bl 3aIMThI OT KOPPO3HH.

AINNBENDNDDNDDNBEDN

PacuerHo-rpadguyeckasi padoTa He NpeIyCMOTPeHa Y4eOHBIM IJIAHOM

Kypcosasi paGora He npexycMoTpeHa y4eOHBIM IVIAHOM

33[[31-[1/15[ JJI1 CAMOCTOAITEIbHOIM paﬁoTLI CTYAE€HTOB

Bomnpocskl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl)

Bcero
4acoB

Yyeono-
METOANYEeCKoe
of0ecreuenue

1 cemecTp

OcHOBHbBIE MOHATHS U 3aKOHbI XHMMHH
X1MHUS Kak 4acTh ecTecTBO3HaHHUsA. CBA3b XUMHUH C APYIruMH HayKaMHU. Ora-
I1bI PA3BUTUS XUMMUS. XUMHUYECKIE PaCUCTEL.

10

1-7

Crtpoenue atoma

Hcropus pasBuTHS IPEACTABICHUN O CTPOCHUU aTtoMa. I30TOHBI

®opma f —opbutaneii. PanuanbHoe pacrnpesenieHHe 3JIeKTPOHHON ILIOTHOCTH
opOuraneir. CoctaBieHne SJIEKTPOHHBIX U Tpaduueckux (opMya aToMOB U
VOHOB

10

1-7

KBaHTOBO-MexaHH4YecKass TeOpHs CTPOCHUS aTOMa
KBanTOBO-MexaHn4eckass TeopHs CTPOCHHS aTOMA

1. KopnyckynsipHO-BOJHOBOW Jyajau3M 3JIEKTPOHA, 3JEMEHTHl KBAHTOBOU
XUMUH.

[Tpunuun HeonpeaenenHoctu I'eiizendepra.

VYpasuenue lllpenunrepa.

AtomHoe sapo. HykiaoHbI.

PannoaktuBHOCTE. PaioakTUBHBIN pacnas.

. IHapametp bopa.

KBaHTOBO-MexaaneCKaﬂ TeOpHUs CTPOEHHUH aTOMA

1. KopnyckynsipHO-BOJHOBOW Iyajau3M 3JIEKTPOHA, 3JEMEHTHl KBAHTOBOU
XUMUH.

[Tpunuun HeonpeaenenHoctu I'elizendepra.

VYpasuenue lllpenunrepa.

AtomHoe sapo. HykoHBbI.

PannoaktuBHOCTE. PainoakTUBHBIN pacna.

. ITapametp bopa.

HOHSITI/IG 0 KBAaHTOBOM MexaHMKe. PagnoakTuBHBIE U30TONBI. S epHbIE peak-
uuu. PagnoaktuBHble psabl. [I[puMeHeHne paguoakTUBHBIX W30TOMOB. [lep-
CIIEKTHBBI CHHTE3a HOBBIX DJIEMEHTOB.

oMW

oM wN

10

Ilepuoanueckas cucreMa 371eMEHTOB B CBeTe TEOPUH CTPOEHHS aTOMA.
Hctopus knaccudukanuy XMMAYECKUX 3JIEMEHTOB J[nanexkTuueckuil xapak-
TE€p NEPUOJUYECKOTO 3aKOHA. 3JHAYEHUE NMEPUOJNYECKON CHUCTEMBI JIEMEH-
ToB. OnpeneneHne MOJI0KEHUS IEMEHTAa B NEPUOAMUYECKON CUCTEME DJle-
MEHTOB 10 DJIEKTPOHHOU (opMyIIe..

1-7

IleproaAUYHOCTH B MI3MEHEHUH CBOMCTB 3j1eMeHTOoB Ilepuoanynocrs us-
MEHCHUMA CBOﬁCTB HpOCTle BCIICCTB.
IleproIMYHOCTH B U3BMEHEHUU CBOMCTB COCIMHEHUN B 3aBUCUMOCTH OT CTPO-

10




CHH UX aTOMOB.

XuMH4yecKkas CBA3b H CTPOCHHE MOJIEKY.I

DHEPreTU4eCcKUe TuarpaMMbl TOMO- M T€TEPOT€HHBIX JBYXaTOMHBIX MOJIEKYII
¥ MOHOB. PacueTsl juinHbI cBs3u. B3anmopeiicteue Mexaymonekyiamu. Kpu-
CTAJUIMYECKHE CUCTEMBI. THIIBI KpUCTAININYECKUX PEIIETOK.

1-7

OKHCINTEIbHO BOCCTAHOBUTEIbHbIE CBOHCTBA BCIIECTB

TunuyHbIe OKHCIUTEIN W BOCCTAHOBHUTCIIH. OHpeI[CJ'ICHI/Ie OKBHUBAJICHTOB
OKHCIHUTENS M BOCCTaHOBUTEIS. Poib Cpeabl B IpoLecCax OKUCICHUA-
BOCCTaHOBJICHHA. CocraBnenune ypaBHeHI/Iﬁ OKHUCIHUTCIIbHO-
BOCCTAHOBUTCIIbHBIX peaKHHfI.

1-7

XuMHYeCKHe peakunu
['omMoreHHbI U reTeporeHHbld Katanus. TpeboBaHus K Katanuzatopam. WH-
ruOuTopsl. LlenHble peakiyn. PU3HUECKUE METOIbl YCKOPEHUS PeaKkLuit

2 cemecTp

XuMH4YecKasi TepMOJAMHAMHUKA.

OHTanenus 00pa3oBaHMsA M CrOpaHMs XUMMUYECKMX COEAMHEHUM. DHeprus
CBSA3M. OHEpPrusl KPUCTAIIMYECKOM pelleTku. BiusHue Ttemieparypbl Ha
HarpaBiieHue peakuuid. TepMoXuMudeckrue pacueTsl caMOCTOsITEIbHAsA pado-
Ta 110 TEPMOJUHAMUKE.

1-7

JlucmepcHbIe CHCTEMBI.

Bnusaue pasmepa pacnpenensiomuxX YacTHll, WX MPHPOIBI, (PUHKO-
XMMHUYECKOTO B3aUMOJICHCTBUSA Ha TUIl 00pa3yeMbIX TUCIEPCHBIX CHUCTEM.
®Da3pl. YCTOWYMBOCTD qUCHEPCHBIX cucTeM CyCHEeH3HH.

1-7

OO0uue cBOMCTBA PACTBOPOB.

[Ipsimoe omnpezneneHne 0OCMOTUYECKOTO JaBieHusl DHioocMoc. HTerpanbHast
u nuddepennmanbHas TEIIOTa pacTBOpeHUs. DKoocMoc.CaMocTosTeNbHAS
pabora 1o pacTBopam.

1-7

PacTBOpBI 3JIEKTPOJIUTOB.
®du3nyecKue CBOWCTBA JJIEKTPOJIUTOB. MoHHBIE peakiiuu B pacTBopax. Bims-
HHUE OJIHOMMEHHBIX HOHOB Ha JMCCOLMAIIUIO CJIA0BIX JIEKTPOIUTOB

I'mapoius couieid.
WNnnukaropel. BnusHue pa3nuuHbiX ()akTOpOB Ha paBHOBECHE TUAPOJIHU3A.
YpaBHeHus peakuuii rupoausa. Heo6partumelil ruaponus.

MasiopacTBoOpuMbIe 3J1€KTPOJIUTHI.
[TpaBuno beptone. IloHMkeHHE pPACTBOPUMOCTH OCAAKOB 3JIEKTPOJIUTOB.
Pacuer nmpousBeneHs1 paCTBOPUMOCTH.

1-7

Koanonanbie pacTBopsl.
Jnanus u ynerpa@uibTpanys KOJUIOUIHBIX paCTBOPOB.

1-7

K.]'IaCCI/I(l)I/IKaHPlI/I XUMHYECCKHUX 3JICMECHTOB.

ConepmaHHe XHMHYECKHX DJIEMEHTOB Ha 3eMjie U B KocMoce. CBA3b MCKIOY
CBOMCTBOM 3JIEMEHTa U €r0 MECTOM B HepHOHquCKOﬁ cucrteme. Merammye-
CKHCE CIIJIaBbIl

1-7

XuMHYeCKHe CBOMCTBA METAJLJIOB.
®dusnueckue cBorcTBa MetaioB. Kinaccudukanus muHepanoB. Meramiue-
CKHE CIUJIaBbI

1-7

O0630p cBoiicTB S- U P-3j1eMeHTOB.
HpI/IMeHeHI/Ie IICJIOYHBIX U IIICJIIOYHO3EMCJIBHBIX METAJIJIOB, aAJIFOMUHUS, I'ajl-
JIVisI, UHJIUS, TauTust JIerkue KOHCTPYKIIMOHHBIC MaTePUAIbI.

0030p cBoiicTB d- 3JIeMEHTOB.
IMpumenenue d- meramwioB. Jlerupyromye CBOCTBa Xpoma, MONUOICHA U
BoJIb(ppama.

Hemertanuanl.
3aBUCHMOCTH CBOMCTB HEMETAIIOB OT M3 TOJIOKEHUS B MIEPUOANIECKON Tab-
mune. CBoOMCTBA MOJTYNPOBOJIHUKOB.

KoMmmiekcHble coefMHEeHUS .

1-7




MHOFO?II[epHBIe KoMILIeKCEI. KoMmiekcHbIe COCAUHCHHA C OpraHu4€CKUMU
MOJICKYJIaMH..

laabBann4ecKkue 3JIeMEHThI 7 1-7
[ToTeHunanbl OKUCTUTENHHO-BOCCTAHOBUTENBHBIX AJIEKTPO0B. CoCTaBlIeHHE
CXEM rajbBaHMYECKHX 3JIeMeHTOB U pacueT JJIC.

DJIEKTPOJIM3 COJIeil. 7 1-7
Ponp BTOpUUHBIX IpolieccoB MpH 3iekTponuse. [Ipakruueckoe npuMeHeHue
JIeKTpoJin3a. ['abBaHNYECKUE METO/1bl HAHECEHUS TOKPBITUI

Koppo3us meraJuios. 7 1-7
Bpen, nanocumsiii koppo3uel METaIoB. DKOHOMUYECKOE 3HAUYCHUE 3aIUThI
METAIIJIOB OT KOPpPO3uU. XUMHUECKas U 3JICKTPOXUMHUEcKas 00paboTka Me-
TaJUIOB.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu peanmuzanuu ydeOHOro MaTepuana Kypca «O0Imas 1 HeoOpraHu4eckass XUMHUsI» UCIOIb3YIOTCS
pa3nuYHbIe 00pa30BaTENbHBIC TEXHOJOTHUH, CHOCOOCTBYIONIME CO3MaHHIO aTMochepsl CBOOOIHON U
TBOPYECKON IMCKYCCHHM KaK MEXIy TpenojaBaTelieM M CTYJACHTaAMH, TaK M B CTYJCHUYCCKOW TpyIIIe.
HGJIBIO Opu 3TOM SABJIICTCA BBIpa6OTKa Y CTYACHTOB HAaBBLIKOB U KOMHGTGHHHﬁ, IIO3BOJJIAOIINX
CaMOCTOSITEIILHO BECTH MUCCIIEIOBATEIBCKYIO U HAYYHO-TIEJ]arOTHYECKYIO padoTy.

[TpakTrueckasi MOArOTOBKA MPH peayiv3alui y4eOHOW AMCLMIIIIMHBI OPraHU3yeTCs IIyTeM MpOBe-
nenust JIabopaTopHBIX M MPAKTHUECKUX 3aHATHH, MPEIyCMATPUBAIONIMX YYacTHE OOYYaroIIUXCs B BBI-
MTOJIHEHUH OTJCIIBHBIX JJIEMEHTOB padoT, CBA3aHHBIX ¢ OyayIiel mpodeccnoHaIbHOMN eI TeIbHOCTHIO.

[IpakTHYeckas MOATOTOBKA TaK)Ke BKIFOYACT B CeOs 3aHATHS JICKIIMOHHOTO TUTIA, KOTOPBIE TIPEAY-
CMaTpHUBAIOT Tepefady yuyeOHoN uHpOpMaIuu OOyJaroUIMMCs, HEOOXOAUMON ISl TOCIEAYIOMIETO BhI-
MOJTHEHHUSI Pa0OT, CBSI3aHHBIX C OyIyIiel NpopecCHOHATBHOMN NEATEIbHOCTBIO.

AynuTOpHBIE 3aHATHSA NPOBOJATCA B BUJE JEeKUUM ¢ ucnonb3zoBaHueM IIK u xommbproTepHOro
npoektopa. JlabGopaTopHble  pabOThI  MPOBOASTCS B CHCHHAIM3UPOBAHHON  J1aboparopuu.
CamocrosaTenbHass paboTa CTyIEHTOB NMPOBOAMTCS IOJ PYKOBOJICTBOM IIpENoOJaBaTeleid, ¢ OKa3aHHWEM
KOHCYJIbTAIMI U TIOMOIIH IIPH MOJITOTOBKE K KOHTPOJIBHBIM pa00TaM, BHIMOJIHEHUH JOMAIITHUX 33JaHUN

DoH/1 OLIECHOYHBIX CPE/JICTB
@OHJT OLEHOYHBIX CPEJACTB MO JAUCLUUIUIMHE 00ecredyuBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB O0y4YeHUs (KOMIETEHIIMH U MX HWHIUKATOPOB) IMOCPEICTBOM MEPOIPHUSTHI TEKYIIEro,
py6€)KHOFO nu HpOMG)KyTO‘IHOFO KOHTpOJ'[SI 10 IUCHUIIJINHE.
Ces3p  Mexnay (GopMUpyeMBbIMH KOMMOETEHIHMSIMH U (OpMaMHU KOHTPOJSI HX OCBOCHHS
MIPECTaBJICHA B CIEIYIONIEH TabiuIie:

Ne | HaumeHoBanue koHTposmpyeMelx | Kox m HauMeHOBaHME MHAMKATOpa Haumenosanue
n/n pa3zenoB (TeMbl) JOCTHKEHHS] KOMIIETEHIIUI OIIEHOYHOI'O CPEACTBA
1 cemectp

BX0/1HOM KOHTPOJIb

Bomnpocs! BxoaHOTO

1 | BXoaHOI KOHTPOJb
KOHTPOJIsI /YCTHO)

ATTecTanus pa3JienoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

1 Pazgen.1. OcHOBBI cTpOEeHUS Be- OIIK-1, OIIK-2, OIIK-5, TIK-2 Co0OecenoBanue
IIECTB Tect 1
2 Pasnen.2. BzaumopeiicTBre Be- OIIK-1, OIIK-2, OIIK-5, T[IK-2 CobOecenoBanue
IIECTB Tect 2
[TpomexxyTouHas aTTecTanus
3auer ¢ OLleHKOH OIIK-1, OIIK-2, OIIK-5, T1K-2 Bompocs! k 3auety
(ycTHO)
2 cemecTp
1 Paznmen 1. O6mue 3akonomepHo- | OINK-1, OTIK-2, OIIK-5, TTK-2 CobecenoBanue
CTH MPOTEKAHUH XUMHUECKHUX pe- Tect 1
aKIun
2 Paznen.2. Xumus snementoB u ux | OIIK-1, OIIK-2, OIIK-5, T1IK-2 CobOecenoBanue

COEITMHEHUN Tecr 2




3 Pazpgen.3. Dnexrpoxumus OIIK-1, OIIK-2, OIIK-5, I[IK-2 Co0OecenoBanue
Tect 3
IIpomMesxyTouyHas arrectanus
OKk3aMeH OIIK-1, OIIK-2, OIIK-5, I[IK-2 Bomnpockl k 3x3amMeny
(ycTHO)

BxomHOI KOHTpOIL MpeAHa3HAYCH /ISl BBISABICHUS MPOOETIOB B 3HAHUSX CTYACHTOB M TOTOBHOCTH
UX K MOJIyYEHHUIO HOBBIX 3HaHUN. OLIEHOUHBIE CPEACTBA JIsl BXOAHOTO KOHTPOJIS MPEICTABISIIOT CO00i BO-
MIPOCHI, KOTOPBIE 33al0TCS CTYIGHTaM B YCTHOM (hopme.

Bonpockl BXOAHOT0 KOHTPOJISA MO IMCUMUILIUHE

1. OcHOBHbIE MOHATHS: XUMUUYECKUN 3JIEMEHT, aTOM, aTOMHasi Macca, MOJIeKyJjla, MOJIbHasl Macca,
KOJIMYECTBA BEUIECTBA — MOJIb. 3aKOH ABOTaipo. 3aauu.
OcHOBHbIE KJIaCChl HEOPraHUYECKUX COSTUHEHHUI: OKCU/IbI, KUCTIOThI, OCHOBAHMS, COJIH.
Ctpoenue aToma. DIEKTPOHHbIE (HOPMYIIBL.
[Tepuonnueckuii 3akon . 1. MeHeneeBa u nepuoguyeckas Cucrema.
Xumudeckasi CBSI3b U €€ BU/IbI.
Kiaccudukanmss XuMHUUeCKUX PEaKIIHA.
CKopocTh XMMHUECKUX peakluid. DaKTOpsl, BAMSIOIMINE HA CKOPOCTh XMMHUECKUX PEAKLIUM.
BaneHTHOCTB U cTeleHb OKUCIICHUSI.
. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIHI
10 PacTBopbl. DnekTponuTHIecKast JUCCOLUAIIHUS.
11.3nexTponus.
12 Metamnsl. Koppo3us MeTamios.

CoNoORWN

1 cemectp
Paznen 1
Bonpocsl k codeceqoBaHnIo
1. OcHOBHbIE TOHATHS XUMHH: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, IPOCTHIE U CIIOKHBIE BeE-
LIeCTBa.
2. OcHOBHBIE ITOHATHS XUMHUHU: a0OCOIIOTHAS M OTHOCHUTEILHAS aTOMHAsI Macca, abOCOIIOTHAS U OT-
HOCHUTEJIbHAs MOJIEKYJIIpHAs Macca.
3. OCHOBHBIC TIOHATHS XMMHHU: MOJIb, MOJISIPHAsE Macca BEIIECTBA, SKBUBAJICHT, YKBUBAJICHTHAs
Macca ¥ 00beM BeIeCTBa.
4. OCHOBHBIE 3aKOHBI XMMMH: COXPAHEHHUS MAacChl U HHEPrUH, MOCTOSIHCTBA COCTaBa, MPOCTHIX
00BbEMHBIX OTHOIIEHHUS, ABOTaJ]pO, YKBUBAJIECHTOB.
5. CocraB aromHoro sjpa. M3oromsl, n300apsl.
6. KBaHTOBBIE UnCIIA.
7. Ipunuun [aynu. [Ipumenenue npunnuna [laynu Ha npuMepe 31eMeHTa aproHa
8. IlpaBuno Xynna. [Ipumenenue npasuna XyH1a Ha IpUMeEpe dJIEMEHTa YIriiepoaa
9. IlpuHmn HamMeHbIIeH SHeprun, npaBwia Kieukosckoro. [Ipumenenne npasun KiedkoBcko-
rO Ha MPUMEpE JIEMEHTA Kalus
10.OnexTpoHHBIE KOHPUTYPAIIIH AaTOMOB H HOHOB.
11.0cHoBHOE 1 BO30YXJEHHOE COCTOSIHUE aToMa.
12.CemeiicTBa XUMHYECKHX 3JIEMEHTOB
13.Ilepuonnyecknii 3akoH /|.M1. MenaeneeBa u ABa dTarma ero pa3BuTHsL.
Pasznen 2
1. Xumnueckast kuHeTHKa. [ 'OMOreHHbIe peakluy U UX CKOPOCTb. | eTeporeHHble peakluyd U UX
CKOpOCTb.
2. 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEaKIIUU OT KOHIICHTPAIIUH pearnpyrolux BEIIecTB, 3a-
KOH J€MCTBHSI MacC, KOHCTaHTa CKOPOCTH.
3. BamsiHMe TemriepaTypsl Ha CKOPOCTh XUMUYECKUX peakiuid (mpaswio Bant-I'odda, ypaBaenne
Appenuyca).
4. XuMunyeckoe paBHOBecHe cucTteMbl. KoHcTaHTa paBHOBECHS] TOMOTEHHBIX U T€TE€POr€HHBIX
npoueccoB. CMelleHne XuMudeckoro pasHosecust v npuHuun Jle [larense
5. Peakuus uger no ypasHeHHI0 Ay + 2By < C(y. Ilpu ycraHOBIeHHM paBHOBECHUS KOHIICH-
TpalMM y4aCTBYIOIIMX B PEAKI[MH BEIIECTB PABHBI:



Cx=0,06 momnn/n, Cg= 0,12 monw/1, Cc = 0,0216 mMonb/n. BeraucnuTe KOHCTAHTY PaBHOBECUS H
HCXOJHbIE KOHIIEHTpaIMy BelecTB A u B.

6. PaBroBecue cuctembl 2NO + Oz« 2NO;. ycTaHOBUIIOCH MPU CIACAYIOMKUX KOHIIEHTPAITUIX
yaactByromux BemiecTB: Cno=0,08 Momn/m, Co2 = 0,03 Momb/1, CNo2 = (0,01 Moabp/n. Berunciaure KoH-

CTaHTY paBHOBecHs U ucxoaHble koHueHnTpanuu Beuiects NO u O,.

7. Kak u3mMeHsATCs CKOPOCTH MPSIMO M 00OpaTHOM Peakiyii U B KaKyl0 CTOPOHY CMECTHTCSI PaBHOBECHE
B cucteMe Ay + 2By < C(p), €Clli yBEIMYUTh JaBJICHUE B CUCTEME B 4 pasa.

8.CrerneHb OKUCIICHUS, €€ ONpe/IeIICHNE

9.I1poreccrl OKUCICHHSI, BOCCTAHOBIICHUS

10.OcHOBHBIE OKUCIUTETN U BOCCTAHOBUTEIH

11.CocraBneHusi ypaBHEHHI OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKLUNA METOJIOM 3JIEKTPOHHO-
ro O6anaHca

12.CocraBneHusi ypaBHEHUI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMA HOHHO-3JICKTPOHHBIM
METOJ0M

13.Turibl OKUCIUTENEHO-BOCCTAHOBUTEIHHBIX PEaKIIUN

14.0Onpenenenue 5KBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTEISL.

15.Pouib cpefipl B porieccax OKUCICHHUS-BOCCTAHOBIICHHS

16.HamnpaBienust OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX peaKLInii

17.0xucnuTenbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMKM MPOTEKAOT Mo cxemaM. CoCTaBbTE AJIEKTPOH-
HbIC YpaBHEHHS U HA OCHOBAHUU HUX pacCcTaBbTe KOI(PPHUIMEHTH B ypaBHEHMSIX peakuuid. [lig xaxmoit
peaKIMy yKaXKHUTe, KAaKOe BEIECTBO SIBJIACTCS OKHCIUTENIEM, KAaKO€ — BOCCTAHOBUTENIEM; Kakoe Belle-
CTBO OKHUCJISIETCS, KAKO€ — BOCCTAHABIIMBACTCS:

1. a)KBr + KBrO; + H,SO, —» Br, + K;SO,4 + H,O

6) KC|03 + H,0, -~ KCIl + O, + H,O

2. a)P+ HIOs+ H,O — H3PO,4 + HI

6) H,S + Cl, + H,O - H»SO, + HCI

3.a) Na,SO3z + KMnO, + H,O - Na,SO4 + MnO, + KOH

6) PbS + HNO3; — S + Pb(NO3) , + NO + H,0

4.a) P+HNO3 + H,O — H3PO4 + NO

6) KMnO4 + Na,SO3 + KOH — KoMnO4 + Na,SO4 + HoO

5.a) Cu,0 + HNO3 — CU(NOg) >+ NO + H,O

6)K|\/|I’]O4 + H,0, - MnO;, + KOH + O, + H,0

6.a) H,S + Cl, + H,O0 —» H»SO, + HCI

6) K>Cr,0O7 + H,S + H,SO4 — S+Cr2(SO4)3 + K»,SO4 + H,O

ATTecTanus paszena 1mno JUCIUIUIMHE TpoBoauTcs B hopMe TecTupoBanusa. Ha BeimonHeHne
3amanus orBonuTcs 45 MuHyT. Tect — 3T0 hopMa KOHTPOIIS, HAMIpaBICHHAS HA MPOBEPKY YPOBHS
OCBOEHUSI KOHTPOJIUPYEMOTO TEOPETHUECKOTO U MIPAKTUYECKOTO MaTepHaia.

Tecr 1.
1. CxonbKo MOypOBHEH B 4-0M SHEPTETUIECKOM yPOBHE ?
1)3; 2)5;  3) 4 4)2;
2. Kakoii u3 mpuBeIEHHBIX 3JIEMEHTOB NMEET MUHUMAIILHOE 3HAYCHNE NOHHBIX PaInyCOB?
1) 19; 2)12; 3) 13; 4) 15;
3. YkaxuTe U30TOIbl Y MPUBEIACHHBIX TPYIIT aTOMOB ?
DEA LA 2)5ALA LA DAL 4L ATA
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. Kakue a1exTpoHs! ABIsAIOTCSA BaJ€HTHBIMU Y anmoMuHusS Ne 13
Ds 2)su p 3)d 4)p
5. 3HadyeHusIM, KaKOTO KBAaHTOBOT'O YKCJIa OTBEUAIOT HOMEpa NMepro10B?
DI; 2)m; 3)n; 4)s
6. YkaxuTe MaKCUMaJIbHOE YKCJIO 3JIEKTPOHOB Ha f-moaypoBHe
1)10; 2)6; 3) 14; 4)18 ;
7. CKONbKO 3HaUE€HUN MAarHUTHOTO KBAaHTOBOI'O YHMCIJIa BO3MOYKHO JJISl 3JIEKTPOHOB JAaHHOIO CJIOS,
€CJIM BTOPOE KBAaHTOBOE YHCJIO PaBHO 37
12 ; 2)5; 3)14; 4) 7
8. Umcrno HecriapeHHBIX 3JIEKTPOHOB aTOMa IIUHKA B HOPMAJIbHOM COCTOSIHUH ?
1)0 2)2; 3) 4 4) 6



9. UYemy paBHO MaKCUMaJIbHOE YHCJIO TOAYPOBHEH HA SHEPreTHYECKOM ypOBHE?

1) n; 2)2n%; 3)21+1;: 4)2(2+1);
10. CkoaBbKO pa3sTUYHBIX BaJICHTHOCTEH MOXeT uMeTh XJiop (Ne 17)?

n1; 2)2; 3)5; 43,
11. K xakomy 2JIEKTPOHHOMY CEMENCTBY OTHOCATCS aTOMbI KaIbIHs?
1) p; 2)s; 3)d;, 4)f
12. Yucno HecriapeHHBbIX 3JIEKTPOHOB aToMa 0JI0Ba B HOPMAJIbHOM COCTOSIHUM :
1)0 2)2; 3) 4 4) 6
13.Yemy paBHa MakCUMaJlbHasl BaJIECHTHOCTh CEPBI
1) 2, 2) 4, 3)6;, 4) 3

14. Kto aBTOp popMynel 4 =

m-v
1) Maynu; ; 2)bop; 3) ne bpoitnb; 4) Mo3znu
15. Kto aBTrop popmyner E=h-v
1) Mosmu ;  2)Ilnanx; 3) ne bpoitnp; 4) Ilaynu
16. Kakue nogypoBHH UMEIOTCS B IEPBOM YHEPTE€TUYECKOM YPOBHE ?
1)s; 2)sp; 3)spd; 4)spdf
17. MakcuMasbHO€E YHMCIIO0 3JIEKTPOHOB Ha SHEPreTUYECKOM YpOBHE onpesensercs no Gopmyie?
1)2(21+1); 2)n® ; 3)2n? ;4) m+2l
Tecr 2.

1. ITpu yBenuueHUN KOHLIEHTpALMK BelecTBa A B 3 pa3a CKOPOCTh XMMHUECKOM peakuuu 2A ;) +
B = C Bo3pacrer B:

a) 3 paza;

0) 6 pa3z;

B) 8 pas;

r) 9 pas.

2. CkopoCTbh TOMOT'€HHON XHMUYECKOM peaKkuy, IPOTEKaroIe B BOJHOM PacTBOPE, 3aBUCHUT OT:

a) KOHIIEHTPALUU UCXOJHbIX BEIIECTB;

0) Temneparypbl pacTBOpa;

B) JIaBJICHUS HaJl paCTBOPOM;

') HaJIM4YUs KaTaau3aTopa.

3. Ilpu npoTexkanuu OOJBIIMHCTBA HEOOPATUMBIX XMMUYECKUX PEAKLUI UX CKOPOCTh B PE3yibTa-
T€ PACX0JI0BaHUS UCXO/IHBIX BELIECTB!

a) MOCTOSIHHO BO3PAcTaeT;

0) MOCTOSIHHO YMEHbBIIIAETCS;

B) CIIEpBa BO3PACTAET, a 3aTEM YMEHbIIIACTCS;

T) cliepBa YMEHBIIIAETCs, a 3aTEM BO3PACTAaeT.

4. KoHcTaHTa CKOPOCTH XMMHUYECKOM pEaKLIUU — 3TO:

a) CKOPOCTh PEAKIMH Yepe3 eIMHUILY BpEMEHH MOCIIE €€ Hayaa;

0) CKOpOCTb peakIMi B TOT MOMEHT, KOT/]a UCXOJIHBIE BEILIECTBA PacXo10BaUCh Ha 50%;

B) CKOPOCTb PEaKIUu B TOT MOMEHT, KOTJJa KOHIIEHTPAIMH KaKJJ0T0 U3 UCXOHBIX BEIIECTB paB-
HEI 1 MOJIL/I[MS;

') CKOPOCTb PEaKIIMK B HaYaJIbHbIII MOMEHT BPEMEHHU.

5.YBenuueHue NaBiIeHUs B PpEaKIIMOHHON CUCTEME:

a) Bcerja MPUBOJUT K BO3PACTAHUIO CKOPOCTH XMMUYECKOM peaklnu;

0) Bcerja MpUBOAMT K YMEHBIIEHUIO CKOPOCTH XUMHUYECKON PEeaKLIny;

B) MOBBIIIAET CKOPOCTh PEAKIIUU TOJBLKO B TOM CIIydae, €CJIM OJTHO MJIM HECKOJIbKO UCXOAHBIX
BEIIIECTB HAXOJATCS B ra3000pa3HOM COCTOSIHUY;

T') HE BJIMSIET Ha CKOPOCTh JIF0O0OOM XUMUYECKON PEaKIIUH.

6.CKOpOCTb MPOCTBIX PEAKINI KOJTMUYECTBEHHO ONPEIENSIETCS C TOMOIIBIO:

a) npunnuna Jle — [llaTenpe;

6) TemrnieparypHoro ko3dduuuenra Bant — I'odda;

B) npuHuuna Ilaymnu;

I') 3aKOHa JICHCTBYIOIINX Macc.

7. s roMOTeHHON XMMUYECKOW peaklny BUa

A(ra3) + B(ra3) =C



IJIABHBIM (OCHOBHBIM) KHHETUYECKHM YPaBHEHHUEM SIBIISCTCS:

a) v=k'CaCg;

0) v==+ACa/ At;

B) v=+ ACp/ At ;

r)v==+ACg/ AtS.

8. TemmnepatypHbIii KO3PGUIIMEHT CKOPOCTH XUMHYECKOU peakiuu paBeH 2. [Ipu nopwimeHnn
temreparypbl Ha 30°C CKOPOCTh PEaKIMy YBEITHUHUTCS B:

a) 2 pasa;

0) 6 pa3z;

B) 8 pas;

r) 12 pas.

9. 3aBHCUMOCTbH KOHCTAHThI CKOPOCTH XUMUYECKOM Peakuu OT TeMIepaTypsl (IIpU ee u3MeHe-
HUU B CAMOM IIMPOKOM JIMANIa30HE) OMMCHIBAETCS C IOMOLIBIO:

a) 3aKOHA JIEHCTBYIOIINX MACC;

0) 3akona Bant — I'odda;

B) ypaBHEHUSI AppeHunyca;

') BTOPOI'O 3aKOHA TEPMOJIMHAMUKH.

10. Coynapenue Mexy aKTUBHBIMU MOJIEKYJIaMU PEareHTOB:

a) Bcerna sBisieTcst 3 (HEeKTUBHBIM;

0) MoXxeT ObITh U Hed(DPEKTUBHBIM;

B) Bcer/ia sSBisieTcst Hed() (HeKTUBHBIM;

T) ABIISETCS HEOOXOJUMBIM U IOCTATOYHBIM YCIOBHEM ISl IPUHIIUIHAIBHON BO3MOXHOCTHU TPO-
TEKaHUs] XUMHUYECKOU PEeaKInu.

11. Ha Benmu4nHy CKOPOCTH Fe€TEpOTreHHOM PEaKIui OKa3bIBAET BIUSHUE:

a) KOHLIEHTPALMSI BCEX MCXO/IHBIX BEILIECTB, HE3aBUCUMO OT UX arperaTHOro COCTOSTHUS;

0) MyI0IIa/1b MOBEPXHOCTH Pa3ziena MEXIy BEIIeCTBAMHU, YYACTBYIOIIMMH B XMMUYECKOM peakiui U
OTJIMYAIOIUMUCS APYT OT JApPYra arperaTHbIM COCTOSIHUEM;

B) HAJIMYKE B PEAKIIMOHHON CMECH KaTaau3aropa;

T') TOJIbKO KOHIEHTpALUs Ta3000pa3HbIX BEUIECTB U BELECTB, HAXOIALINXCS B PACTBOPEHHOM BHU-
7e.

12. Bo ckonbko pa3 Bo3pacteT ckopocTb peakunu 2NO(r)+Cly(r)=2NOCI(T) npu yBennyeHnn
JaBJICHUS B CUCTEME B 3 pasa

a) B 27 pa3; 6) B9 pa3; B) B 6 pa3; ) B 18 pa3?

IIpomeskyTouHas aTTecTaums (3a4€eT C OLEHKOMH)
Bonpocel BEIXOAHOI0 KOHTPOJISA

1. TlpeameT u 329 XUMUU. XUMHUSI ¥ IPOOJIEMBI IKOJIOTHHU. Y CIIEXU COBPEMEHHON XUMUH.

2. OcHoBHbIE OHATHS XUMUU. OCHOBHBIE 3aKOHBI XUMUHU.

3. Crpoenwne aTOMHBIX s1ep. SnepHas monens atoma (Pesepdopn). Teopust [Tnanka. [TocTynarer
Bbopa. KopnyckynsipHO-BOJHOBBIE CBOMCTBA 3JIEKTPOHA. Y paBHEHUE Ae-bpoiiis.

4. KBanToBble uncia: rimaBaoe (N), opoutansHoe (1), MmarauTHOE (M) ¥ CIUHOBOE (S); UX XapakKTe-
PUCTUKH U B3aUMOCBSI3b.

5. Hpunuun [aynu; cnencteus u3 npunuuna [aynau. Ipasuno Xynaa. [Ipuniun HauMeHblei
sHepruu (npasuiia KieukoBckoro).

6. DnexTpoHHBIC U Tpadudeckue GopmMyibl. DICKTPOHHBIE aHaIoru. HopmansHOE 1 BO30YXKICH-
HO€E COCTOSIHHAE aTOMOB.

7. Tlepnoamdaeckuit 3aKoH u nepuoandeckas cucrtema JI.M.Menneneesa. 3akon Mosznu. [1epuob
U TPYIIBI B CBETE TEOPUHU CTPOCHUS aTOMa. BasleHTHOCTE aTOMOB. MI3MeHeHne CBOMCTB XUMHUYECKHUX
3JIEMEHTOB (SHEPTrUU MOHU3AINH, SHEPTUHU CPOJICTBA K AJIEKTPOHY, JIEKTPOOTPULIATETLHOCTH, HOHHBIX
paanycoB).

8. Xwummdeckast cBs3b. OCHOBHBIC BUIBI M XapaKTEPHCTUKN XUMUIECKON CBSI3H.

9. KoBaneHnrtHas cBsi3b. MeTo/] BaJIeHTHBIX cBsizeil. Teopus JIbronca. Mexanusm oOpa3oBaHuUs
XMMHYECKOH CBsi3H. HachllaeMoCcTh 1 HampaBIE€HHOCTh KOBAJIGHTHOU CBA3U. [lonsipHas koBajgeHTHas
CBSA3b.

10. UNonnas cesa3b. Teopus Koccens.

11. BzaumoneiicTBue Mexay MojeKkyinaMu. JJoHOpHO-akLenTopHHAs CBsA3b. KoMIUIeKCcHbIE co-



€IMHEHUS.

12. BopoponHas cBsi3b. MeTayuindeckas CBS3b.

13.T'ubpuauzanus atToMHbIX opOuTasei. [IpoctpancTBeHHas KOH(DUTYpaIUs MOJICKYIL.

14. T'omoreHHsbIe U reTeporeHHble cucteMbl. CKOPOCTh XMMUYECKUX PEaKUil B TOMOT€HHBIX U
reTepOreHHbIX CUCTEMAaX. DHEPIUsl aKTUBALUH.

15. 3aBHCUMOCTBH CKOPOCTH XMMHUYECKHX PEAKLUI OT KOHIIEHTPALUH (3aKOH JIEHCTBHSI Macc),
temneparypsl (mpaBuio Bant-I'odda), katanuzaropoB. 3akoH AeiCTBUS Macce AJisi TETEPOTeHHBIX PeaK-
UK.

16. Oo6parumeie peakunu. PaBHoBecHOE cocTosiHME cucTeMbl. KoHCTaHTa paBHOBECHS 111 TOMO-
TeHHBIX U rereporenHslx cucteM. [punnun Jle atense. Bausuue naBnenus, TemMrneparypsl, KOHLEH-
TpalMK Ha CMEIEHNE XUMUYECKOTO PAaBHOBECHSI.

17. OxucnuTenbHO-BOCCTaHOBUTEINIbHBIE CBOWCTBA 3JIEMEHTOB U MIEPUOJUYHOCTh UX U3MEHEHMS.
OKHCINTENBHO-BOCCTAaHOBUTEIbHBIE peaky. CreneHb okucienus. IIponeccsl okucieHus 1 BOCCTaHOB-
neHus. TUnM4HbIe OKUCIUTENN U BOCCTAHOBUTENIN. THIIBI OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUHI.

18. Meronbl cocTaBieHNEe YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH: SJIEKTPOH-
HOro OasiaHca, HOHHO-3JIEKTPOHHBIH.

2 cemecTp

Bomnpocsl Kk codece10BaHUIO

Pazpen 1
BHyTpeHHsIs sHeprus u SHTaJIbIINUS.
TermoBbie A(pheKTh XUMIYECKHUX PEAKIHH (SK30TEPMUYECKHII U SHIOTEPMHICCKHIA).
TepmoxuMuyeckre 3aKOHBbI.
Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca, cnenctBus u3 3akona ['ecca.
Temnnora 06pa3zoBaHus U TEIUIOTA CTOPAHUS BELECTB.
OHTpONusl, I3MEHEHUE SHTPOITMH MPU XUMUYECKHUX IIpoLieccax U (a30BbIX Mepexoiax
Oneprust ['n06ca. Ee n3MeHeHne npu XuMHUYECKUX Ipolieccax.
HanpaBiieHHOCTh XUMUYECKUX IPOLIECCOB

9. PactBopsbl. O61Me cBoiicTBa pacTBOPOB. 3akoHbI Payist. OcMoTHYeCKOe JaBJIeHUE, 3aKOH
Bant-T'odda.

10.Cnioco6s! BeIpa)ke€HHsI KOJIMYECTBEHHOT'O COCTaBa pacTBOPOB(IIPOLIEHTHAS, MOJISIPHAS, MOJISIb-
Hasi , HOpMaJIbHasi KOHIIEHTPALMH PacTBOPOB)

11.Temneparypa KUIeHUs cepoyriepoia 46,20°C, a H0yJUTMOCKONHUYEKast KOHCTAHTa €ro 2,36".
PactBop, coxeprkanmii 0,512 r cepoyrneposa, KumuT npu 46,67°C. U3 CKOIBKHX aTOMOB COCTOSIT MOJIE-
KYJIBI CEpPBI, pACTBOPEHHOMU B cepoyriepoae?

12.TTpu pactBopennn 15 r xmopodopma B 400r adupa, 30yIIHOCKOTHYECKasi KOHCTAHTa KOTOPOTO
paBHa 2,12°, TEeMIIepaTypa KUIIEHU PaCTBOPA MOBLICKIIACH HA 0,665°C. Onpenennure MOJISPHYIO Maccy
xjopodopma.

13.Boanslii pactBop, copeprxammii 5,18 T pactBopeHHOro Bemecta B 155,18 r pactBopa, kpu-
CTAJUTU3YETCS MPHU ~1,39°C. Kpuockonuueckast koHcTanTa Bojbl 1,86. Onpenenute MOJISIPHYIO Maccy
PacTBOPEHHOIO BELIECTBA.

14.BoaHbie pacTBOPHI AJIEKTPOJIUTOB.

15.Teopus 3MeKTPOAUTUYECKON Tuccoranuu AppeHunyca.

16. MexaHH3M AIEKTPOIUTUIECKON Tuccoruanui. MoHu3arms.

17. CunbHble u crnadble 2JIEKTPOIUTHI

18. Cremens guccolyanyi, KOHCTAHTA JUCCOI[HALIUN

19. 3akoHn pazbaBnenust OcTBanbaa

20. JIucconmanus KHCIOT, OCHOBaHUH, COJICH.

21. MHorocTyneHyaTas JUCCOIMALUs KUCIOT, OCHOBAHUH

22. VonHo-MoneKynsipHble ypaBHeHHs . COCTaBIeHNE YpaBHEHUH peakilnii o0OMeHa MeXTy dJIeK-
TPOJIUTAMHU

23. Jluccoumanus Boabl. Boopo HEIH MOKa3aTensb Cpebl.

24. Omnpeznenute CTeNeHb TUCCOLMALIMN M KOHIIEHTpalnio HoHOB Bogopoaa B 0,01 M pactBope
a30THCTO# KHCnoThI, ecmi Kj=4,6-10™,

25. OmnpeznenuTte CTeNeHb AUCCOLUAIMH U KOHLIEHTpAIMo HOHOB Bojopoaa B 0,1 M pactBope
xJtopHoBaTtHcToii kucxotel HCIO, ecm Ky= 5,0-10°®

26. ITpu kakoil KOHIIEHTpAIUK PAacTBOPA CTENEHb AUCCOLUAIMH a30THCTON KUCIOTHI OyIeT paBHa

NN E



20%, ecii KOHCTaHTa NOHU3ALUHU paBHA 5 ,1:10™*? Boruncrmre KOHILICHTPALUIO HOHOB BOJOPOZA B 3TOM
pacTBope.
27. OnpenenuTte CTENEHb AUCCOLUAIMH U KoHLeHTparuio noHoB [OH'] B 0,01M pactBope
NH4OH, ecm K;=2,0-107
28. Ompenenute CTENEHb AUCCOIUAIIMK U KOHIIEHTPAIIMIO HOHOB Bogopojga B 1 M pactBope
xsopuctoit kucinorel HCIO,, ecnmu Kp= 1,1-10°
29. OmpexnenuTe CTENEHb AUCCOIUAIINN M KOHIIEHTPAIIUIO HOHOB Bojoposa B 0,1 H pacTBope cu-
HuibHOM kucaotel HCN, ecnu Ki=7,2- 1019,
30.CymHOCTh TUApOIIH3a.
31.I'mapomm3 coim, 00pa30BaHHON CHIIBHOM KUCIIOTOM C CITA0BIM OCHOBAaHHUEM
32.I'uaponmms comu, 00pa3oBaHHOMN C1ab0N KHCIIOTOM C CHIIBHBIM OCHOBaHHEM
33.T'unponu3 comu, 00pa3oBaHHOM C1ab0H KUCIIOTOH C ClTabbIM OCHOBAaHHUEM
34.Crenens TUapOIH3a
35.Kakue u3 coneit Al,(SOy)3, K2S, Pb(NO3),, KCI moaseprarorcs ruaposun3y? CocraBbTe HOHHO-
MOJICKYJISIPHBIE ¥ MOJICKYJISIPHBIC YPaBHEHHsI TUAPOJIM3a COOTBETCTBYIOMUX cosield. Kakoe 3nauenne pH
(> 7<) umeroT pacTBOPHI STHX COJIEH?
36.Kakue pakTopsl BIUSIOT Ha CTENIEHb THIPOJIK3a COMH. B KakuX ciydyasx IMpH rUApoiM3e oopa-
3YIOTCSl KUCHbIe ( TUAPO-) U OCHOBHBIE ( TUAPOKCO-) conu? CocTaBbTe HOHHO-MOJIEKYJISPHBIE U MOJIEKY-
JSIPHBIC YPaBHEHUS THIPOJIA3a COOTBETCTBYIONIUX COJICH.
37.Kak 3aBucut cremnens ruaponusa ot Temmnepatypsl? Ilouemy? B kakyro cTopoHy cMecTUTCS
paBHoBecue ruaponusa comu NaCN, eciin k pacTBopy IpuOaBUTh: a) MEN0Yb; 0) KUCIIOTY; B) XJIOPHU]T
ammoHua? OTBET NOJATBEPIUTE HOHHO-MOJICKYISIPHBIMU M MOJIEKYISIPHBIMU yPaBHEHUSIMHU.
38.Kakoe cTpoeHre HMeeT IBOMHOM 3IEKTPUIECKUI CTPOit?
39.YeM 0O0BSCHSIETCS YCTOWYMBOCTD KOJUIOUAHBIX CUCTEM?
40.KakoBO CTPOCHHE MULICIUTBI?
41.Kakue MEeTO/ly CYIIECTBYIOT IS MOJIy4EHUS KOJIIOUIOB?
42.B yeM CyIIHOCTh TOJXYYEHUS 30JI€H METOJOM HeTTH3auH?
43.Yto Ttakoe koarynsauusa. Kakue pakTopsl BEI3BIBAIOT KOATYIALNIO?
Paznen 2
@DopMBbI HAXOXKACHUS METAJIOB B MPHUPOJIE
[Tonydyenue MeTaiioB U3 pya
MeTo/1b1 BOCCTaHOBIICHUS] METALIIOB
[TosrydeHne YuCThIX METAJIIIOB
1.Xumuyeckre CBONCTBA METAIIJIOB.
B3anmopeiicTBre METAIIOB C CEPHOM U COJISTHOM KHCIIOTAMH.
B3anmoneicTeue MeTamioB ¢ a30THOW KUCIOTOM.
[TaccuBarus MeTajuioB.
. JlelicTBue 1ienoyeil Ha METaJUIbI.
10 Kucnopoansie coeTMHEHNST METAIIOB
11.AmdoTepHble COETUHEHNS METAIIIOB
12.I'uapoKkcuapl METAIIIOB
13.JloHOpHO-aKIENTOpHAS CBSI3b B KOMIUIEKCHBIX COSIMHEHUSX
14.Teopus KOMITJIEKCHBIX coeuHeHni BepHepa
15.KommiekcoobpazoBaTenn
16.Buae! muranaos
17.Ctpoenue 1 3aps/i KOMIJIEKCHOTO HOHA
18.KomrutekcHbIe KATHOHBI M aHHOHBI
19.VcToiYnBOCTh KOMIUIEKCHBIX COSAMHEHUI
Pa3zpnen 3
1. DraexTpoxuMHUECKHE IPOIECCH Ha TpaHUIIe pa3aena ¢as.
2. JIBOWHOM 3JIEKTPUYCCKHIA CIIOH.
3. Bo3HHKHOBEHME MOTEHIIMAA HA TpaHUIlE pasnena (as3: MeTamt/ pacTBOp dJIEKTPOIUTA.
DNeKTPOAHBINA MTOTEHITUAI.
4. TanpBaHuueckuit anmeMeHT. [IpuHIMT paboThL. DAEKTPOABIIKYILAS CHUIIA DIIEMEHTA.
5. CranaapTHBIN BOJOPOIHBIN JIEKTPO/I.
6. CrangapTHbIC MOTEHIIUATBI METAJUTMUECKUX DIIEKTPOIOB.

CoNoOAWNE



7. 3aBUCHMOCTBH 3JIEKTPOIHBIX TTOTEHIIUAIOB OT KOHI[EHTPAIMU MOHOB B pacTBOpe. Y paBHEHUE
HepHcra.

8. KoHIeHTpalimoHHbIE TaThBAHUYECKHIE SJIEMEHTHI,

9. MapraHueBslii 3JEKTPO B PacTBOpPE €ro Coiau mMmeeT moTeHnman - 1,23 B. Bbel uucnure
KOHIIEHTPAIUIO HOHOB Mn?* (B MoJIB/11).

10.ITorennman cepedpsinoro snekrpoaa B pactBope AGNO; coctaBun 90% oT 3HadeHHs €ro
CTAHIAPTHOTO 3EKTPOAHOTO HoTeHnuana. UeMy paBHa KOHIEHTpaius HoHOB AQ” (B MOb/11)?

11.ITpu kakoi KOHIIEHTpAIMA HOHOB ZN (B MOJIB/JT) IOTEHIIMAI IIMHKOBOTO 3JiekTposa Oyaer Ha 0,01 B
MEHBIIIE €r0 CTaHIAPTHOTO JIEKTPOJHOrO MOTEeHIMasa?

12.CymHocTb 37eKTposin3a

13.2neKTponu3 paciiaBoB U pacTBOPOB COJICH

14.BtopuuHble MpOLEeCChl PU IIEKTPOIIU3E

15.TTocnenoBaTenbHOCTD pa3psiAKU MOHOB MPU AJIEKTPOJIU3E

16.DOnekTponu3 ¢ pacTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM

17.3axonsl @apanes. Beixon o Toky.

18.0nexTponu3 pacTBOopa HHTpara cepedpa MPOBOAWIM IMPH cuje Toka 1,5 A B TedeHue 3 d.
CocraBbTe 3JEKTPOHHBIC YpaBHEHHs MPOLIECCOB, MPOUCXOMSAIINX Ha snekTponax. Kakas macca cepeOpa
BBIJIETINIIACh HA KaToJle ¥ KaKOoB 00bEM rasa (H.y.) BbIACIUBIIETOCs Ha aHoe?

19. Ilpu snekrponmse pactBopa Opomuaa menu (1) (yronpHble 9MeKTpOABI) Ha OAHOM U3
anekTpoaoB Boiaenuiock 0,635 r menu. Ckonbko TpaMMOB OpoMa BBIIEIHMIIOCH HAa JPYTOM AIIEKTPOJIE,
eciu BeIxoJ 1o ToKy Opoma 90%? CoctaBbTe ypaBHEHUsI peaKIuii, MPOTEKAIOIMINUX Ha JEKTPOIaX.

20.9mexrposu3 pacteopa Nal mpoBouiu ipu crsie Toka 5 A B Tedenue 1,5 u CoctaBbTe JIEKTPOHHbIC
YpaBHEHHUS MPOLIECCOB, TIPOUCXOAIIMX HA YTOJIBHBIX 3JIEKTPO/IAX, M BBIYUCINTE MACCY BEIIECTB, BbIICIHB-
IIMXCS HA KaTojie U aHoze?

21. Koppo3us MeTaios.

22. Knaccudukanys KOppo3HOHHBIX TPOIIECCOB.

23. Xumuueckas Koppo3us (ra3oBas KOppo3us, KOppo3us B HEINEKTpoiuTax). Kunernka xumu-
gyeckoil Koppo3uu. KoappuiueHt crionHocTy.

24. DeKTpoXUMHUYECKasi KOPPO3Usl; €€ BUBI M CYIIHOCTh. KOppo3us ¢ BOJIOPOTHON M KUCIOPO/I-
HOM enonsipu3anueii.

25. Knaccugukaius METOI0B 3aIIUTHl METAJIOB U CIIABOB OT KOPPO3HH.

26. MeTaMyeckue 3aliuTHbIC TOKPHITHS (KaTOIHBIC U aHOJIHBIE).

27. CrocoObl HAHECEHUST METATUMICCKIX TTOKPBITHH.

28. Hemerannudeckue 3alIMTHBIE MOKPBITUSA. OKCUIMpOBaHUE (BOPOHEHHUE, aHOAUPOBAHHE).
®docdarupoBanue.

29.271eKTpOXUMHUYECKHE METO/IBI 3aIUTHI (IPOTEKTOPHAS 3aIlIMTa, KaTOAHAS 3aIllUTa).

30. M3meHeHME CBOMCTB KOPPO3HOHHOM CpeJlbl: HHTUOUTOPHI KOPPO3HH, MX KIACCUPHUKAIIHS U
MEXaHHU3M JICHCTBHUS.

31. Kak mnpoucxogut arMocdepHas KOPpO3Hsl JTY)KEHOTO W OLMHKOBAHHOTO JKele3a IpH
HapyleHuu NnokpbITUs? CocTaBbTe MEKTPOHHBIC YPaBHEHHUs aHOTHOTO U KaTOTHOTO IpoiieccoB. Kakos
COCTaB MPOYKTOB?

32. B pacTBOp AJIEKTPOINTA, COAEPHKAIIETO PACTBOPEHHBIN KUCIOPO/I, OMYCTUIIH JKEJIE3HYIO I1a-
CTUHKY U ’K€JIe3HYIO IUIACTUHKY, YACTUYHO MOKPBITYIO Me/iblo. B kakoMm citydae mporecc Koppo3uu xe-
ne3a IpoXoauT nHTeHCHBHee? COCTaBbTE ANEKTPOHHBIC YPaBHEHUSI aHOJHOTO U KaTOJAHOTO IIPOIECCOB

ATTecranus pas3iesion
Tecr 1.

1. PactBopamMu Ha3bIBaroTCA:

a) TEPMOJIMHAMUYECKH YCTOHYNBbIE TOMOT€HHbIE CUCTEMBI, COCTOSIINE U3 ABYX U O0Jiee KOMITO-
HEHTOB;

0) TepMOJMHAMUYECKH HEYCTOWYHMBBIE TOMOTE€HHBIE CUCTEMBI, COCTOSIIIME U3 OJJHOIO KOMITOHEH-
Ta;

B) TEPMOJAMHAMHUYECKH YCTOWUMBBIE F€TEPOT€HHBIE CUCTEMBI, COCTOSIINE U3 OJJHOTO KOMIIOHEHTA;

T') TEPMOIMHAMHYECKH HEYCTOMUNBBIC T€TEPOrCHHBIE CUCTEMBI, COCTOSIIIINE U3 ABYX U 00Jee KOM-
MIOHEHTOB.

2. PacTBOpUMOCTB — 3TO:

a) KOJIMYECTBO MOJIEH BEIeCTBa, CIIOCOOHOE pacTBOPUTHCA B | J1. pacTBOpa;



0) macca BemecTBa (T), ciocooHas pactBoputhest B 100r (nim 1000 1) pacTBOpHTENS;

B) XUMHUYECKOE KOJMYECTBO BEIIECTBA, CIOCOOHOE pacTBOPUTHCA B 1 KT pacTBoOpa;

I') KOJINYECTBO MJI BELIECTBA, CIIOCOOHOE pacTBOPUTHCS B 1 MoIe pacTBopa.

3. Ilpu pacTBOpeHUHN TBEPIBIX BEIIECTB B BOJIC TEILIOTA:

a) BcerJia MorJIomaeTcs;

0) Bceria BBIACISCTCS;

B) MOXKET MOTJIONIAThCS WIIN BBIIEIATHCS;

T') HE BBIIEJSETCS U HE TIOTJIONIAETCS.

4. B mporiecce pacTBOPEHHUS PA3TUYAIOT CTAIHH:

a) GUBHYECKYI0 M XUMHYCCKYIO;

0) GU3NYECKYI0 1 MEXaHUYECKYIO;

B) XUMHUYECKYIO U TEPMOTUHAMHYECKYIO;

I') XUMHYECKYIO U MOJIEKYIISIPHYIO.

5. Ha xuMuyeckoii cTaiuu pacTBOPEHHUSI IIPOUCXOJIUT:

a) paspyLLEHNE KPUCTAUINYECKOM PELLIETKN pacTBOPSEMOTIO BEILIECTBA;

0) pacnpeiefieHUE YaCTHUI] pAaCTBOPSEMOTr0 BEIIECTBAa BO BCEM 00bEME PacTBOpa;

B) 00pa3oBaHue THAPATOB;

r) o0Opa3oBaHuE COJIHBATOB.

6. Ha ¢usnueckoit cragum pacTBOPEHHSI TPOUCXOIUT:

a) pa3pylIieHNe KPUCTANIMYECKON PEIIETKH PaCTBOPSIEMOTO BEI[ECTBA;

0) pacrmpeiesieHre YaCTHUI] PaCTBOPSEMOI0 BEIIECTBA BO BCEM 00BbEME pacTBOPA;

B) 00pa3oBaHME TUIPaTOB;

r) 00pa3oBaHue COJIHBATOB.

7. TemnoTy, BBIACISAEMYIO WJIH MOTJIONIAEMYIO IPU PaCTBOPEHUHU | MOJIS BEIIECTBA, Ha3bIBAIOT
ero:

a) paCTBOPUMOCTHIO;

0) TerI0TON pacTBOPEHMUS;

B) TEIIOTOM pacTBOpa;

T') TeMIepaTypHbeiM K03 unmeHTom.

8. PacTBOp, B KOTOPOM COJEP>KUTCS MAKCUMAIbHO BO3MOKHOE B IAaHHBIX YCIOBHIX KOJIHYECTBO
PacTBOPEHHOTO BEIIECTBA, HA3bIBACTCS:

a) KOHLIEHTPUPOBAHHBIM;

0) MepeChICHHBIM;

B) HACBILICHHBIM;

') HEHACBILIEHHBIM.

9. MaccoBas 10151 pacCTBOPEHHOI'O BEIIECTBA — 3TO OTHOIIECHUE:

a) Macchl paCTBOPEHHOTO BEUIECTBA K Macce PacTBOPUTEIIS;

6) Macchl paCTBOPUTEIISE K Macce paCTBOPEHHOTO BEILECTBA;

B) MacChl pacTBOpa K Macce paCTBOPEHHOTO BEIIECTBA ;

') Macchl paCTBOPEHHOTO BEIIECTBA K Macce pacTBOpA.

10. VI3 KOHIIEGHTPHUPOBAHHOTO PACTBOPA MOYKHO IMOJIYYUTh pa30aBICHHBbII:

a) yaansis pacTBOPHUTEIb,

0) 106aBIIsIst PACTBOPUTEITD;

B) y/aJIsisl paCTBOPEHHOE BEIIECTBO;

T') 100aBIIsisl pACTBOPEHHOE BEIIECTBO.

11. MaccoBas 107151, BBIpaK€HHAsl B IPOIIEHTAaX, TTOKA3bIBACT:

a) Maccy BemectBa B 100 My pacTBopa;

6) maccy Beniectsa B 100 r pacTBopa;

B) Maccy BeniectBa B 1000 r pacTBopa;

r) Maccy BemectBa B 1000 T pacTBopHUTEIS.

12. MaccoBas 107151 BBIpaaeTrcsl B:

a) r/m;

0) MOJIB/T;

B) JIOJISIX €AMHUIIHI ;

T') IPOLIEHTAX.

13. MonsipHasi KOHLIEHTPAIHs BELIECTBA — 3TO OTHOILICHHUE:



a) KOJINYeCTBa PaCTBOPEHHOTO BELIECTBA K 00BEMY PacCTBOPUTEIIS;

0) KOJIMYECTBa PAaCTBOPEHHOTO BEIIECTBA K 00bEMY PacTBOPA;

B) KOJINYECTBA PACTBOPEHHOI'O BEILIECTBA K MacCCE paCTBOPUTEIIS;

') MacChl BEIIECTBAa K 00BEMY pacTBOpa.

14. KonnuraTuBHbBIMHM CBOMCTBAMU PaCTBOPOB SIBJISIOTCS:

a) OCMOTHYECKOE JaBJICHHUE;

0) MOHM)KEHUE TEMIIEPATYPhl 3aMEP3aHusl PACTBOPOB;

B) MOBBIIICHNE TEMIIEPaTyphl 3aMepP3aHUs PACTBOPOB;

I') IOBBILLIEHUE TEMIIEPATYpPhl KUIIEHUS PaCTBOPOB.

15. Ocmocom Ha3bIBaeTCs:

a) MpolLecc IPOHUKHOBEHUS MOJIEKYJI PACTBOPEHHOI'O BEILIECTBA YEPE3 MMOITYIIPOHUIIAEMYIO MEM-
OpaHy 13 pacTBopa ¢ 0OJIbIICH KOHIIEHTpAIMEl B PaCTBOP C MEHBIIEH KOHIIEHTpAIIUei;

0) mpeuMyIIeCTBEHHO OJTHOCTOPOHHSSI CAMOTIPOU3BOIbHAS AU (Py3usi MOIEKYI pacTBOPUTENS Ue-
pe3 MOYNPOHUIIAEMYI0 MEMOpaHy U3 pacTBOpa C MEHbIICH KOHIIEHTpalUel B pacTBOP ¢ OOJIbIIel KOH-
LICHTPALIUEN;

B) MPOIIECC PABHOMEPHOT'O pacHpe/IesIeHNs MOJIEKYJI pACTBOPEHHOT'O BEILIECTBA 10 BCEMY 00beMy
pacTBopa;

T') IPEUMYIIECTBEHHO OJJHOCTOPOHHSISI CAMOIIPOU3BOJIbHAS AU Y3HsI MOTEKY paCTBOPUTEIIS Ye-
pe3 NOJIYNIPOHUIIAEMYI0 MEMOpaHy U3 pacTBopa ¢ 0O0JIbLIEH KOHLIEHTpALUel B paCTBOP ¢ MEHbIIEH KOH-
LIEHTpaIueH.

16. 3akon Baut-T'odda:

a) P=C*R * T;

0) P=C *F * T;

B) P=R * F * T;

r)P=n*R *T.

17. 3aBUCUMOCTD JaBJICHUSI HACBHIILIEHHOTO Mapa paCTBOPUTEIS HaJl pACTBOPOM OT MOJILHOM OIU
PacTBOPEHHOI'O BELIECTBA HA3bIBAETCA:

a) 3aKoH Payuns;

0) 3akon Bant-T'odda;

B) 3ak0oH HepHcra;

r) 3aKoH Papanes.

18. UTo U3 mepeyucieHHoro sSBisieTcs cieICTBUeM U3 3akoHa Pays:

a) pacTBOPBI KUIIAT MpHU 00Jiee BEICOKOM TeMIIepaType, YeM UHCThI pacTBOPUTEID;

0) pacTBOpHI KUIIAT MpH OoJiee HU3KOM TemmepaType, YeM YUCThII pacTBOPHUTEIb;

B) PacTBOpPbI 3aMeP3at0T MpH 0o0JIee BHICOKOI TeMIepaType, YeM YHCThI pPacTBOPUTEITD;

I') pacTBOPHI 3aMepP3at0T MpH Oosiee HU3KOM TeMrepaType, YeM YUCTbII pacTBOPUTENb.

19. B popmyne Atgn = E " m cumBon «E» — 3to0:

a) SHeprus aKTUBAIIUY ;

0) 50yIITMOCKOTTMYECKasi KOHCTAHTA;

B) KPUOCKOIIMYECKasi KOHCTAHTA;

T) TEIUI0Ta KUTIEHUS.

20. D0YNIMOCKONNYECKUI METOJT — 3TO METOJI UCCIIeIOBAHNs1, OCHOBaHHBIH Ha:

a) U3MEPEHUH JaBJICHUS;

0) U3MEpEHUN IEKTPOIIPOBOIHOCTH;

B) U3MEPEHUU TEMIIEPATYPbI KUTICHMUS;

I') U3BMEPEHUH TeMIIEpaTyphl 3aMep3aHusl.

Tecr 2.
1. Camplii pacripocTpaHeHHBII METaJlT B 3eMHOM KOpe.
1. Fe
2. Ti
3. Al
4. Ca
2. Kakoli u3 MeTaJijIoB CITOCOOSH BBITECHSTH BOJIOPOJI U3 BOJIBI ITPH KOMHATHOM TeMIteparype?
1. Cu
2. Fe
3. Na



4. Ag
3. Kakoil 3 MeTajJIOB aKTUBHEE BCETO PEArupyeT C KUCIOPOIOM IPU KOMHATHOW TemnepaType?
1. Fe
2. Hg
3. Ag
4. Cu
4.C KOHIICHTPUPOBAHHOM a30THOM KUCIOTON HE Oy1eT B3aUMO/ICHCTBOBATb.
Cu
Fe
Cr
Zn
C constHOM KUCIO0TON HEe OYyJeT B3aMMO/IeHCTBOBATD.
Cu
Fe
Al
Zn
C KOHLIEHTPUPOBAHHOHN CEPHOM KUCIOTOM HE OyJIeT B3aMOACHCTBOBATb.
Cu
Fe
Mg
Zn
C pacTBOpOM eAKOro HaTpa He OyJeT B3auMOJIeHCTBOBATh.
Ga
Zn
Fe
Al
B crakan ¢ 60 r 10 % pactBopa HC] Hackmany 8 T 5keJIe3HbIX OIMUIOK M OCTABHIIN CTOSATH Ha
Bo3ayxe. Ha cienyromuii eHs 0OHApyYKUITH, YTO B CTaKaHe 00pa30BaliOCh BEIIECTBO COCTABA!
FeCl2
Fe(OH)CI
Fe(OH)CI2
Fe(OH)2C
[Tepuoanueckoii TaOIUIE JIEMEHTOB METAJIJIAMU SIBIISTFOTCS] BCE DJIEMEHTHI
ocHoBHBIX noarpymi III u IV rpynn
ocHoBHBIX noarpynm VII u VIII rpynn
OoCHOBHBIX noarpymi IV u V rpynn
MOOOYHBIX MOATPYII
10.  Meramibl B cBOOOTHOM COCTOSIHUU B X0J1€ XUMHUECKUX PEAKIIUN TPOSBISIOT
1. TonaBKO OKHMCIUTENBHBIE CBOMCTBA
2. TOJBKO BOCCTAaHOBUTENIbHBIE CBOMCTBA
3. ¥ OKHCIIUTENIbHBIE CBOWCTBA, U BOCCTAHOBUTEIILHBIE CBOMCTBA
4. He MPOSBIAIOT TAKUX CBOMCTB
11. Kakue u3 ykazaHHBIX HUKE METAJJIOB Oy1yT B3aUMO/IEHCTBOBATh C BOJOW MTPH KOMHATHOM
TeMIlepaType:
1) Fe, Co, Ni;
2) BCce METaUIBI, CTOSLINE B PAAY HAIPSDKEHUH 10 BOIOPOAA;
3)Cu, Ag, Au;
4)Ba, Sr, Ca;
5)Be, Al, Mn?
12. Kakue mpoayKThl 00pa3yroTcst P JeHCTBUU BOJbI HA MAarHUI:
1YMgO,Hy;
2)MgH3,0;
3)Mg(CH)y;
4) Mg(OH),, Hy;
S)MgOZ,Hz?
13. Kakoe coenrHeHre alfOMUHUS 00pa3yeTcst Ipy B3aUMOJICHCTBUU €T0 C paCTBOPOM THPOKCH-

CORrWNENA~AONMNEPOORAWNEOAWNDE

PP ORWDNDE



Ja Kajaus:

1)A1203;

2)A1(OH)s;

3)K[A1(OH)a];

4) HeT OTBeTA;

5)A1H3?

14. Kakue mpoayKThl OJTY4at0TCs IPU B3aUMOJICHCTBUM OEpUILIUS C PACTBOPOM T'MJIPOKCHIA Ka-
s

1) Be(OH), , K;

2) KzBCOz, H>0;

3) Ka[Be(OH)4];

5) K2[Be(OH)4], Ho?

Tect 3

1.Ha ocHOBe XMMHU3Ma MpOLECCOB, MPOTEKAOIINX B raJlbBAHUUECKUX JIEMEHTaX, ONPEACIIUTE, B
KAaKOM CJly4ae HUKEJIb SIBJISETCS] BOCCTAHOBUTEIEM:

1. Zn/ZnSO4//NiSO4/Ni 2. Ni/NiSO4//CuSO4/Cu 3. Ni/NiSO4//MgSO.4/Mg

2. Uemy paBeH HJIEKTPOJHBIN NOTEHIIMAN CBUHIIA, onyiieHHoro B B 0,01 M pactBope HuTpara
CBHUHIIA.

1.40,184B. 2.-0,277B. 3.-0,184B. 4.-0,126B

3. Ykaxure, B KaKOM U3 CIEAYIOIIUX IAIbBAHUYECKUX 3JIEMEHTOB KaTOJHBII MPOLECC BBIPAZUTCS
ypasuennem Pb®*+2e=Ph°

1. Pb/Pb?*/IMg* Mg 2. Pb/Pb**//Cu?*/Cu

3. Pb/Pb*/IAg*/Ag 4. Pb/Pb*//Hg**IHg

4. Yemy paBna 3.J[.C. ranpBaHMUECKOr0 3JIEMEHTA COCTOSILEM U3 HUKEIIEBOIO JIEKTPo/1a, Io-
Ipy’KEHHOTO B 1* 10°M pacTBOp XJIOPHIa HUKEISt K XPOMOBOTO JIEKTPO/a, IOrpy>KeHHOro B 1* 10°M
pacTBOp XJI0pUaa Xpoma.

1.+0,490B. 2..-0,490B. 3.+0,360B. 4. -0,360B.

5. Ipu anexTponuse pacTBopa, Kakoi coiu y karoaa Oyaer pa3pspkarhes Boga?
1.Hutpar munka. 2.HuTtpar cepebpa

3.Hutpar meau. 4. Xnopua Marausi.

6. [Tpu padunupoBanum Meau Tok cuiioi SOA Beimenser 3a 10 gacoB 550r meau. Beraucnure
BBIXO]] 11O TOKY.

1. 41,3%. 2.92,15%.

3.184,3%. 4.20.51%

7. CKOJIBKO KYJIOHOB JIEKTpUYECTBA ObLIO MPOITYIIEHO Yepe3 AEKTPOIU3EP, €CIU Ha KaToAe MPH
3ToM BbIienuiock 10,8r cepedbpa?

1. 9550 K. 2.96500 Kn.  3.4800 K. 4.965 K.

8. Uepe3 cieayrolye pacTBOPHI MPOIMYCKAIN B T€YEHHE HEKOTOPOI0 BPEMEHHU MOCTOSHHBIM TOK.
VYkaxure, B KaKoM ciryyae y karoga pH>7.

1.Momun kamust. 2. Xnopun menu. 3. Hurtpar cepebpa. 4. Hurpar pryTn.
9. Kaxkoit MeTamu1 MOKHO 3JIEKTPOIUTHYECKH OCaUTh TOJIBKO U3 PACILIaBa €ro Coau?
1. Hukens. 2. Cepebpo. 3. Kannii. 4. Menp

10.B wem CymIHOCTh XMMHYECKOH KOppo3un MeTayuioB?l. B kakom W3 yKa3aHHBIX IPOIECCOB
IIPOUCXOJUT XUMHUYECKasi KOPPO3HsI MarHus?
1. Mg+ H,SO,= MgSO4 + H, 2. Mg +CuSQOy= MgSO4 +Cu

3.2Mg +0, —“_, 2MgO 4. Mg + H,0 —£_, Mg(OH), +H,

11. Kakoii U3 yka3zaHHBIX METOOB 3aIIUTHI HA3bIBAETCS MPOTEKTOPHOM 3aIUTON?

1. OxcuaupoBaHHe. 2. Tepmuueckas 06paboTka cTamu

3. IlpucoenuHenne K CTaTbHOMY KOPIYCY IUHKOBOM IJIACTUHBI

4. O6paboTKa cTajau a30THOM KUCIOTOM.

12. Yxaxxure, Kakoe n3 MPUBEICHHBIX MTOKPBITUI JKeIe3a SIBISAETCS] aHOHBIM?

1.Fe—2Zn 2. Fe—Ag 3.Fe —Ni 4. Fe—-Cu

13. Kakoii MeTa cieayer B34Th A7 IPOTEKTOPHOM 3alllUTHI JKene3a 0T KOppo3uu?

1. Mapranen. 2. Cunerl. 3. Mens. 4. Hukens

14. Kakoil xuMudeckuil coctaB BellecTBa 00pa3yeTcsl Ipy HapyIIeHUH TOKPBITUS Ha BO3/AyXe Ha
MOBEPXHOCTH JIY)KEHOTO Jkere3a?



1.Fe(OH);3 2.FeO  3.Sn(OH), 4.5n0

IIpome:xxyTouHasi aTTecTalus - IK3aMeH
Bonpochl BBIXOJHOT0 KOHTPOJISI

1. OcHOBHbIE TOHATHUSI XUMUYECKON TePMOAMHAMUKN BHYTpEHHSIS SHEPTUS U SHTAIBIIUS CUCTE-
MbI. TermoBbie 3 heKkThl XUMHUYECKUX peakiuid. TepMoxXuMHuUueckre ypaBHeHHs. 3akoHbl [ 'ecca. DHTAIb-
nust 00pa30BaHMsI XUMUYECKUX COCTUHEHUH.

2. DHTpPOIHUA U €€ U3MEHEHHE MTPU XUMUYECKHUX peakiusax. JHeprus [ m66ca u HanpaBIeHHOCTh
XUMHUYECKUX PEAKLUN. Y CIOBHS CAMOIIPOU3BOJIBHOIO IIPOTEKAHUS XUMUYECKUX PEAKLUN. Y CIIOBUS XU-
MHUYECKOTO PaBHOBECHS.

3. HucnepcHbie cucTemsl, nx kinaccudukanus PactBopsl. Knaccudukanus pactBopoB. CriocoOs
BBIPQKEHUS KOJIMYECTBEHHOTI'O COCTaBa pacTBOPOB. PacTBopuMOCTh. MI3MEHEeHHE SHTAIBIIUY U SHTPOIIUH
MIPU PACTBOPEHUU.

4. Xumudeckas Teopusi pactBopoB. O01ire cBoiicTBa pacTBOpOB. 3akoHbI Payis. OcMoTrnueckoe
naBiieHue, 3akoH BauTt-I'opda. XuMmuyueckoe paBHOBECHE B paCTBOpax.

5. Boanble pacTBOpHI 37EKTPOIUTOB. Teopus 31eKTpoauTHUecKoi aucconuanuu. [Iponecc nuc-
corpanuu. CuibHbIC U caa0ble 1eKTPoNnThl. CTereHb M KOHCTAHTa TMCCOUANU. AKTUBHOCTD.

6. DnexTpoiauTHuUecKas Auccoruanus Boabl. Bogopoauslii mokaszarens cpeabl. HIUKATOPHI.

7. I'maponus coneil.

8. ManopactBopumsie coequHenus. [IpousBeaenne pacTBOPUMOCTH.

9. Komnonansie pactBopsl. CTpoeHne MUIEIUIbl. METOABI MOydeHHs] KOJUIOUTHBIX PAacTBOPOB.
Koarymsiius KoJUIOuIHBIX pacTBOPOB.

10. OOmias xapakKTepUCTHKa XUMUYECKUX FJICMEHTOB U MX

11. coemunenuii. Meramibl. Hemetamnel. ['panuna [{uaTos.

12. CriocoObl mosrydeHust METaJlJIOB M HEMETAJLIOB

13. XumMuueckre CBOMCTBA METAIIOB: B3aMOJICUCTBUE C BOJION, KUCTIOTAMH IIIEIOYaMH.

14. s — merauipl, UX XUMHUYECKHE CBOMCTBA. CBOICTBA COCIUHEHHS S — METAJNIOB

15. p — meTamibl, UX XUMHYECKUE cBoicTBa. CBOMCTBA COSAMHEHHS ) — METAIJIOB

16.d- meTamwsl, MX XumMHu4yecKue cBoiicTBa. CBolCTBaA coenrHeHus d — METAIIOB

17. Hemeramnsl. O6mas xapakrepuctuka. O030p CBOWCTB.

18. Kommekcubie coenunenus. Teopusi Bepuepa. Kimaccupukamms. Ctpoenue. J[ucconmanus.
VYcroitunBocTh. KoHcTaHTa HECTOMKOCTH.

19. DnexTpoxMMHUYECKHE TPOIECCHl Ha TpaHuIe pasaena (as3. Bo3HMKHOBEHHE MOTEHIMANa Ha
rpaHuie pasaena ¢as: MeTaul/ pacTBOP AJIEKTPONIUTA. DIEKTPOJHBIM noTeHuan. CTaHAapTHBIA BOJO-
POJHBIN IEKTPOI.

20. CranpapTHbIE MOTEHIHAIBI METAITMYECKUX DJIEKTPOIOB. 3aBUCHMOCTh 3JEKTPOJHBIX MOTEH-
[HAJIOB OT KOHIIEHTPAllUK HOHOB B pacTBope. Y paBHeHue HepHcera.

21. TanbBanuueckuii >meMeHT. [IpuHIun paboThl. DNEKTPOABIKYIIAs cuila dNeMeHTa. KoHieH-
TPaAIMOHHBIC TATHBAHUYECKHUE DJIEMEHTHI.

22. CylrHOCTb AMEKTPoIn3a. DIEKTPOIU3 PaciiiaBOB U pacTBopoB. [locienoBaTensHOCTD dJI€K-
TPOJHBIX MpoIleccOB. BTopuuHble mporieccsl Ipu AIeKTpoiin3e. PacTBopruMble 1 HEPACTBOPUMBIE aHOIBI.

23. 3akonsl Papanes. Beixon mo Toky. [lonspuzaius u nepeHanpsokeHUE dJIEKTPOIOB

24. Vcnonp30BaHUE MPOIIECCOB MIIEKTPOJIN3A B TEXHHUKE (TIOJTYYCHNE METAIIOB, HAHECEHHE Tallb-
BaHWYECKUX MOKPBITUH).

25. XuMHUYECKUe CBOMCTBA METAJIIOB.

26. Kopposus meramnoB. Kinaccudukarusi KOppO3HOHHBIX MPOIECCOB. XUMHUUECKast KOPPO3US
(razoBast KOppO3Hsi, KOPPO3Us B HEdIEKTposnTax). Kunernka xummaeckoit koppo3uu. Koaddumment
CIUIOIIHOCTH.

27. DIeKTpOXUMHYECKasi KOPPO3Usl; €€ BUIBI M CYNTHOCTh. KOppo3wust ¢ BOOPOTHON M KHCIIOPO/I-
HOH JETOIAPU3ALUCH.

28. Knaccu¢ukaius METOIOB 3alIUThHl METAIIOB U CILIAaBOB OT KOPPO3HH. MeTalTnuecKue 3a-
IIUTHBIE TTOKPHITHS (KaTOJHBIE U aHO/IHBIE).

29. Hemerammndeckue 3alIUTHBIC MOKPBITH. OKCHIUpOBaHUE (BOPOHEHHUE, AaHOIUPOBAHUE).

30. DIeKTPOXUMHYECKHE METOIBI 3aIIUTHI (IIPOTEKTOPHAS 3aIlIUTa, KATOTHAS 3aIIUTA).

31. 3meHeHHE CBOWCTB KOPPO3HOHHOM CpeJlbl: HHTHOUTOPHI KOPPO3HH.



OueHuBaHUe CTYeHTa Ha 3a4eTe N0 IMCHHILIHHE
«O0m1eil 1 HeOPpraHUYeCcKOn XUMMS»:

Omnenka B Oaymax 3a KaxIbld BHJI paOOTHI MpENCTaBiIseT co0OW MpoH3BeneHUE 3apabOoTaHHOTO
CTYICHTOM IMpOIeHTa (M0 IIKaje CM.HI)KE) Ha KOJMYECTBO OAaJUIOB, BBIJCJICHHOE Uil JAAHHOTO BHA
pabor.

IIIkajia oeHKH BXOJHOT0 KOHTPOJIS:

3auTeHo: 3a1aHUE BBIIIOJIHEHO BEPHO, CJAHO B YCTAHOBJIEHHBIE CPOKHU

He 3auTeno: 3ajanue He BBHIIIOJHEHO, BHIMOJIHEHO C OIMIMOKaMH, KOTOpbIE TpeOyeTcs NCIIPABUTD,
WM CAHO IIOCJIE YCTAaHOBJIEHHOTO CPOKa

IIkajia oeHKHU TecTa, CAaMOCTOATEIbHOI PadoThI,
oT4eTa 1o JadopaTopHoii padore, 3a4eTa, IK3aMeHA
TpeboBanusi K 3HAHUAM

OTBeThl Ha NOCTaBJIEHHBIE BOIPOCHI IIOJIHbIE, YETKNE U Pa3BEpHYThIE. Pemienus 3a-
Jla4 JIOTUYHBI, IOKa3aTeIbHbl U IEMOHCTPUPYIOT AaHATUTHUYECKHUE U TBOPYECKHUE CIIO-
COOHOCTH CTYJICHTA.
JlatoTcst osIHbIe OTBETHI Ha MOCTaBJIEHHbIE BOIPOCHL. [loka3aHO ymeHHE BBIIEISTH
MPUYMHHO-CJIEICTBEHHBIE CBsI3U. [Ipu pemieHnu 3aqad JOMyIIeHb HE3HAYUTEIbHBIE
OIIMOKH, UCTIPABJICHHBIE C TOMOIIBIO «HABOJSIINX» BOIPOCOB MPENOAaBaTesl.
OTBeThl Ha BONPOCHI U PEIIEHUs] MTOCTABIEHHBIX 3a7a4 HEAOCTaTOYHO mojHsbie. Jlo-
TMKa U MOCJIEI0BaTeIbHOCTh B PEILIEHUH 3a/lad UMEIOT HapylieHus. B oTBerax or-
CYTCTBYIOT BBIBOJIBL.

IIponeHTnI
100-85

84-70

69-60

Crynent, nonyuuBmuii MeHee 60% OT MakcUMaNbHOTO Oamia 3a pa3fen JUCHUIUIMHBI WA
MIPOMEKYTOUHYIO aTTECTAIUI0, CYUTACTCSI HEATTECTOBAHHBIM 110 JJAHHOW JUCIUTIINHE.
Pacnpenenenne MakCHMaIbHBIX OAJUTOB IO BUAAaM paboT B MpeJiesiax pa3aesioB:

| paznen Il pazgen 3a-
(25 6anson) (25 6anson) 4eT/3K3aMe
H
(50 6an-
JIOB)
CamocrostenpHass | Otger mo madopa- | Tecr CamocTosTtenbHast Otuer mo mabo- | Tecr
pabota TOpHOHU paboTe (M) pabota patopHoii pabote | (T)
(CP) (JIP) (CP) (JIP)
8 baytos 8 baos
3 Ganna 14 6an- 3 Ganna 14 Gan- 50 GamnoB
JI0B JIOB

Htoro: 100 6amios

HToroBas oreHKa Mo 2K3aMEHy BBICTABIISETCS IMyTEM IepeBojia HAOpaHHBIX OalIOB B COOTBET-
CTBUH CO CIICYIOIIECH TaOIUIICH:

O1reHKa 10 5-0anIbHOM MIKAIe P GEmios 52 P o Onenka ECTS
JK3aMeH

5 — «omnuunoy 90-100 A
85-89 B

4 — «xopoutoy 75-84 C
70-74 D

3 — «yoosremseopumenbHo» 65-69
60-64 E

2 — «Hey0081emEOPUMETLHOY Menee 60 F

Y4eOHo-MeTOoAMYECKOEe M HH(POPMALIMOHHOE o0ecniedeHre Y4eOHOH TUCHMILINHBI
OcHOBHas uTeparypa

1. Axwmeros, H. C. O6mas u Heopranuueckast Xxumus : yueOHuk ais By3oB / H. C. AxmeroB. —
12-e wm3np.,, crep. — Cankr-IlerepOypr Jlans, 2021. — 744 <c¢. Pexum pocryna:
https://e.lanbook.com/reader/book/153910/#1

2. Kupumos, B. B. Heopranndeckas xumust. TeopeTrueckue ocHOBHI : yueOHUK / B. B. Kupmu-
noB. — Cankr-IlerepOypr : Jlanb, 2020. — 352 c. Pexxum gocrymna:
https://e.lanbook.com/reader/book/131011/#1



https://e.lanbook.com/reader/book/153910/#1
https://e.lanbook.com/reader/book/131011/#1

JlononHUTEIBHAS IUTEPATYPA

3. Anekcanaposa, D. A. Heopranmueckas xumusa. TeopeTHUecKue OCHOBBI M JaOOpaTOPHBII
NPaKTUKYM : yueOHuK / D. A. Anekcanaposa. — 3-e u3., crep. — Cankr-IlerepOypr : Jlans, 2020. —
396 c. Pexxum noctyma: https://e.lanbook.com/reader/book/130569/#1

4. bnunos JI.LH. COopHUK 33134 1 ynpakHeHU# 1o obmeit xumun: yuedHoe nocodbue / JIL.H. briu-
HoB, N.JI. Tlepdunosa, T.B. CokonoBa. — Cankr-IlerepOypr: Jlann, 2016. — 188 c. Pexxum nmoctyma:
https://e.lanbook.com/reader/book/75504/#1

5. Kparkuii Kypc TeopeTHuecKo HeopraHudeckoi xuMuu : yuyeoHoe mocodue / E. I'. ['onuapos,
B. 10. Konapamwmn, A. M. Xosus, 0. II. AdbunorenoB. — Cankr-IletepOypr : Jlanp, 2017. — 464
c. Pexxum noctyna: https://e.lanbook.com/reader/book/93591/#1

6. Tapxos K.}O. O6mmas u Heopranudeckast xumusi. OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH
1 XuMH4eckoe paBHoBecue. COOpHUK 3aaHuii U BapuaHToB: yueOHoe nocobue / K.}O. Tapxos. — CaHkT-
[etepOypr: Jlaub, 2019. — 80 c¢. Pexxum mocryma: https://e.lanbook.com/reader/book/111891/#1

7. I'maponus couneit [Tekct] : MeToa. yka3. K BbII. J1a0. pal. mo Kypey "Xumus" Iis CTyI. TEXH.
CIIeIl. U Harp., o Kypcy "OO1mas u Heopranuueckas XumMus'" Ui CTyA. Hamp. "XuMudeckast TeXHOJIOTHs"
Bcex gopM. 00yu. / cocrt.: Illlepbuna H. A., Cuannmna U. H. - banakoBo: BUTU HUAY MU®U, 2016. -
12 c.

8. KommutekcHbie coequuenus [TekcT]| : MeToa. yKa3. K BbIIL. JIa0. pad. mo Kypcey "Xumus" ms
CTYyJl. TEXH. CHEIl. U Hamp., o Kypcy "OOmas u HeopraHudeckas Xumus'" uist cTy. Hamp. "XuMudyeckas
texHosorus" Bcex ¢popm o0yu. / coct. Lllepobuna H. A. - banakoso: BUTU HUAY MUDU, 2016. - 12 c.

9. Ckopocts xumMuueckux peaknuii [Tekcr] : MeToa. ykas. k BbI. Ja0. pad. mo xkypey "Xumus" s
CTYJI. TEXH. CIIEll. U Hafp., o Kypcy "OOI1as u HeopraHudeckast Xumus'" UIst CTyJ. Hafp. "XuMudeckas Tex-
Hojorus" Bcex ¢popm 00y4. / coct. Cununpiaa M.H. Tapanosa C.A.- banakoro: BUTU HUAY MHU®U, 2020.
-16c.

10. Kopposus meraimioB [Tekcrt] : MeTos. yka3. K BbII. J1a0. pad. Hamp., mo kypey "Oommas u Heopra-
HUuecKast Xumus'" JUTs cTy[. Hamp. "Xumudeckas TexHosnorus" Bcex popm o0yd. / coct. Tapanosa C.A., Cu-
nunpiHa ML.H. - banakoo: BUTU HUAY MU®DU, Anpobarus

11. Dnexrponu3 meTayuioB [TekcT] : MeToA. yKas3. K BhIIL J1ad. pad. Hamp., o Kypcy "O61mas u Heop-
raHudecKast Xumus" I CTya. Hamp. "Xummdeckas TexHonorus" Bcex ¢opm odyd. / coct. Tapanosa C.A.,
Cununpina M. H. - bamakoso: BUTU HUSTY MU®U, 2020. - 16 c.

12. OKHCIUTENBHO-BOCCTAHOBUTENbHBIC peakiuu [TekcT] : MeTo. yKas. K BB Jab. pad. Hamp.,
no kypcy "OOmas u HeopraHudeckas XuMmus" g cTyA. Hamp. "Xumuuyeckas TexHosorus" Bcex (hopm
00yu. / coct. Tapanosa C.A., Cunnneiaa U.H. - banakoso: BUTU HUAY MU®MU, 2020. - 16 c.

13. T'anbBanuueckuit aneMeHT [TekcT] : METO. yKas. K BBII. J1a0. pad. Hamp., Mo Kypcy "Oobmas u
Heopranuveckass xumusa" Juis cTyd. Hamp. "Xumuueckas TexHonorus" Bcex ¢opm  o0yu. [/
coct. Tumoninaa H.M., Cunnnsina U.H. - banmakoso.: BUTH, 2016. - 12 c.

14. Dnextponuthueckas auccouuanus peakiuu [Tekcr] : MeToa. ykas. K BbIN. jab. pad. Hamp.,
no kypcy "OOmas u HeopraHnudeckas Xumus'" i cTyl. Hamp. "Xumuueckas TexHojorus" Bcex ¢opm
o0yu. / coct. Tapanosa C.A., Cununeina U.H. - banakoso: BUTW HUAY MU®U, 2020. - 16 c.

15. Merannsl u ux cBoictBa [TekcT] : MeToa. ykas. K BhIML J1a0. pal. Hamp., o Kypey "OOras u He-
opraHuyveckass Xumus" i cTy/. Harp. "Xumudeckas: Texnosorus”" Bcex ¢popm o0yu. / coct. Tapanosa C.A.,
Cununpia M. H. - bamakoso: BUTHU HUSTY MU®U, 2020. - 28 c.

16. Xummdeckuii SKBUBAJICHT [ TeKcT] : METO/I. yKa3. K BBIIL J1ad. pad. Hamp., 1o Kypcy "O0mas u He-
opranuyeckas Xumus'" 1uis CTya. Hamp. "Xumudeckas TexHonorus" Bcex ¢opm odyu. / coct. Tapanosa C.A.,
Cunnnpina MLH. - bamakoso: BUTU HUAY MU®DU, 2020. - 16 c.

17. Omnpenenennie atoMHOM Maccel MeTtamna[Tekcr] : meton. ykas. K Bwim. nmab. pal. Hamp., Mo
Kkypcy "OOmas u HeopraHuueckas XuMus'" ais cTyl. Hamp. "Xumudeckas TexHoiorus" Bcex Gopm o0yd.
/ coct. TapanoBa C.A., Cunnnpina M.H. - banakoso: BUTHU HUAY MUDU,

18. Omnpenenenne TEMIOTH pacTBOpeHUs coielt [ Tekcr] : MeTo. yKa3. K BBIIL. J1ad. pad. Hamp., o
Kypcy "OOmast 1 HeopraHuyeckast XuMus" Ui cTyJ. Harp. "XumMuuyeckas TeXHOJIOrus" Bcex Gpopm o0yH.
/ coct. TapanoBa C.A., Cununeiaa M.H. - banakoso: BUTHU HUAY MU®U, Anpobarus

19. O6mas u Heopranndeckas xumus [TekcT] : MeTos. yka3. K BBII. KOHTp. pab. HaIp., Mo Kypcy
"OO61mas 1 HeopraHudeckast XuMus'" 7S CTyA. Hamp. "Xumudeckas TexHosorus" Bcex ¢popM o0yd. / cocT.
Cununeiaa U.H. - banakoso: BUTU HUAY MU®DU, Anpobarwst
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IIporpammuoe obecneuenne nu UnTepHeT-pecypcni:

- TIPOLIECC pean3ali 00pa3oBaTeIbHON MPOrpaMMbl [0 AUCHUILIMHE «AHAIUTHYECKAs XUMUS U
($U3NKO-XMMHUYECKHE METO/Abl aHamu3a» B cooTBeTcTBUM ¢ TpeboBanusmMu PI'OC BO obecrneueH
HE00XOAUMBIM KOMILIEKTOM JINLEH3UOHHOTO IPOrPaMMHOTr0 00ecrieueH s,

- TepedYeHb  pecypcoB  HMH(OPMAIMOHHO-TEICKOMMYHHMKAIMOHHON  cetn  «HTEepHET»
HEOOXOANUMBIX JUIsl OCBOCHHS TUCLIUILIMHBL:

1. Eagunoe okHO goctyma K oOpa3oBarenbHbIM pecypcam (pasmen «MaremaTuka U
€CTECTBEHHOHAY4YHOe 00pa3oBaHUE», MoApa3fei «AHaJIUTHYECKas XUMUS») [DIeKTpOHHBIN pecypc] —
Pexxum nocryna: http://window.edu.ru/

MarepunanbHO-TeXHHYeCKOe o0ecnievyeHre y4eOHOH TUCHUIINHBI
JlekuuoOHHBIE 3aHATHS NPOBOAATCA B CIEHHAIUM3UPOBAHHBIX AYAUTOPHSAX, OCHAIIEHHBIX
MYJIbTUMEIUHHBIM 00opyaoBaHueM. llpakTudeckue 3aHATHS TPOBOMATCA B ITHX K€ AyTUTOPHUAX C
HocelIeHneM J1abopaTOpHii, OCHAIIEHHBIX CTAaHAAPTHBIMU KOMIUIEKTaMH OTEYECTBEHHBIX M 3apyOeKHBIX
npuOOPOB M YCTaHOBOK. MyJIbTUMEAMUHBINA KypC JIEKIIU, BUCO(DUIbMBI, MAKETHI M TIAKATHI.

YuyeOHO-MeTOANYeCKHEe YKA3AHUS /ISl CTY/IeHTOB

1. Ykazanus aJisi npOoCayIIMBaHUs JEKIIUI

[lepen HayamoM 3aHATHN BHUMATEIHHO O3HAKOMUTHCS C YUCOHBIM TJIAHOM MPOBEACHUS JICKIIUN 1
CIIMCKOM PEKOMEHIOBAaHHOM JINTEPATYypPHI.

[lepen noceleHueEM OYepeTHON JIEKLIUN OCBEKUTh B ITAMSATH OCHOBHBIE KOHLIETILIUU IIPONAEHHOTO
panee marepuana. [loaroToBuTh Mpu HEOOXOAUMOCTH BOIIPOCHI MpenoiaBatento. He Hajo omacaThces, 4To
BOIIPOCHI MOT'YT OBITH ITPOCTHIMH.

Ha nexiuu ocHOBHOE BHUMaHUE CIEIyeT YAENIATh He popMyIaM U MaTeMaTHYECKUM BBIKIIATKaM,
a CoZIepKaHUIO N3y4aeMbIX BOIIPOCOB, ONPEECIICHUSM U [IOCTAHOBKAM 3ajiau.

B nporiecce n3ydeHus JIEKIIMOHHOTO Kypca He00OX0AUMO MO0 BO3MOXKHOCTH YacTO BO3BpAIIAaThCs K
OCHOBHBIM TIOHSTHSIM M METO/IaM PEIIeHHs 33134 (374eCh BO3MOKEH BHIOOPOYHBIN KOHTPOJb 3HAHUH CTY-
JICHTORB).

XenarenbHO UCHIOIB30BaTh KOHCIIEKTHI JIEKLUH, B KOTOPBIX MCIIOJIb3YETCS MPUHSATAs MpenojaBa-
TeJeM cucTeMa 0003HauYeHUH.

Jnst 6onee oapoOHOTrO M3y4YEeHHs Kypca ciefyeT padoTaTh ¢ peKOMEHIOBAHHBIMU JINTEPATYPHBIMA
WMCTOYHUKAMH U BHOBb MOSBJISIONIMMHUCS UCTOUHUKAMU.

2. YKa3aHus 1715 y4acTHsl B IPAKTUYECKUX 3aHATUAX

Ilepen mocemeHneM ceMUHapa YsSCHUTh TEMY 3aHATHS U CAMOCTOSTENBHO U3YyYUTh CBSI3aHHBIE C
Hel TIOHATHS U METObI PELeHHS 3aay.

Ilepen pemeHreM 3a1a4d akKTHBHO y4acTBOBaTh B OOCYX/IEHUU C MPENoJaBaTelIeM OCHOBHBIX IO-
HSTHH, CBSI3aHHBIX C TEMOM 3aHSITHUS.

B nporuecce pemenns 3aja4 BECTH JUCKYCCHIO C IIPENOAABaTeNeM O PAaBUIbHOCTU MPUMEHEHUS
METOJIOB MX PELIEHUSI.

ITo BO3MOKHOCTH CaMOCTOSATEIBHO IOBOJUTH PELIEHUE NIPEIAraéMbIX 3aJa4 10 OKOHYATEIBHOTO
UTOrA.

B KoH11e 3aHATHS IPY HEOOXOAMMOCTH BBISICHUTD Y IPENOJaBaTelisi HeICHBIE BOIPOCHI.

OcHOBHBIE pe3yNbTaThl BHIIIOJIHEHUS Pa0OTHl HEOOXOAMMO pacedyarars.

3. Yka3zaHus Ui BBINOJIHEHUS 1a00paTOPHBIX paboT

CobmoiaTe TpeOOBaHMS TEXHUKU 0€30IaCHOCTH, JJISl YETrO MPOCIIyIIaTh HEOOXOAUMBbIE pa3bsiCHE-
HUS O IPAaBUJIBHOCTH TOBEICHUS B 1TAOOPAaTOPHH.

[lepen BbIMONHEHHEM J1a0OPAaTOPHOI PabOTHI MPOBECTH CAMOCTOATEIBHO MOJATOTOBKY K padore
U3YYUB OCHOBHBIE TEOPETHYECKUE IOJIOKEHHs], 3HAaHHE KOTOPBIX HEOOXOAWMO JJISi OCMBICIEHHOTO BBI-
MOJIHEHUS paOOTHI.

B nporiecce BeinosiHeHMst pabOTHI ClIeyeT MOCTOSIHHO O0IAThCs ¢ pernoaBaTesieM, He TOIMycKas
110 BO3MOKHOCTH HENPABWJIBHBIX I€VCTBUM.

OCHOBHBIE pe3yNbTaThl IKCIIEPUMEHTOB HEOOXOIMMO 3a(UKCUPOBATH B TMCBMEHHOM BHJIE.

[Ipu cmaue 3avera 1Mo paboTe MOATOTOBUTH OTYET O MPOJEIAHHON paboTe, T/Ie TOKHBI OBITH OT-
pa>keHbl OCHOBHBIE PE3YJIbTaThl U BBIBOJBI.

4.Yxa3aHus AJis BBIIOJIHEHUS CAMOCTOSTEILHON pabOThI

[TonyunTs y mpernopasarens 3aJaHUE M CIMCOK PEKOMEHAO0BAaHHON JuTeparypsl. M3ydyenue teo-
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PETUYECKUX BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOKHOCTU CAMOCTOSITEIBHO, HO IPH 3aTPYJHEHUIX
oOpamaThCs K MpenoaBaTelo.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Ipu BeIMONTHEHUHM (POHTAIBHBIX 3aJaHUN MO0 YCMOTPEHHUIO TperoaaBaTess padboTa MOXKET OBITh
olleHeHa 0e3 MIUCHbMEHHOTO OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIC BOIMPOCHI, IPH YCIOBUU aKTHB-
HOM CaMOCTOSATEIILHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

Y4yeOHO-MeTOoAHYeCKHE YKA3aHUS AJIsl IpenojaBaTesiei

1.Yka3aHus 1 IpOBEICHUS JICKITHHA

Ha nepBom 3aHsTHH 110 TaHHON y4eOHOM TUCHMITIIMHE HEOOXOAUMO O3HAKOMHTD CTYJCHTOB C
IIOPSAJIKOM €€ M3Yy4YeHUs, PACKPBITh MECTO M POJIb JNUCLUIUIMHBI B CUCTEME HayK, €€ MPaKTUYECKOe
3Ha4YeHHUE, TOBECTH JI0 CTYJCHTOB TpeOoBaHMs Kadeaphl, OTBETUTH HA BOIIPOCHIL.

[Tpy moAroToBKe K JEKIMOHHBIM 3aHATHSAM HEOOXOJMMO IPOAYMAaTh IUIAH €ro MPOBEACHUS,
coJlepKaHUe BCTYNUTEIBHONW, OCHOBHON U 3aKJIIOUYUTEIBLHON YacTH JIEKLUU, O3HAKOMUTHCA ¢ HOBUH-
KaMHU y4eOHOM M METOAMYECKOH JUTepaTypsl, MyOJUKAUAMU IEPUOJIUUYECKON IeyaTH 1o TeMe JIeK-
[IUOHHOTO 3aHATHS. Y TOYHHUTH IUIAH MPOBEJCHUS JTa00PATOPHOTO 3aHATHUS 110 TEME JICKIIUH.

B Xone JeKIMOHHOTO 3aHATHS NpernojaBareib JOJKEH Ha3BaTh TE€MY, y4eOHbIE BOIPOCHI,
O03HAaKOMHTb CTYJIEHTOB C IEPEYHEM OCHOBHOW M JIOMOJIHUTEIbHOW JMUTEPATypbl MO TEME 3aHSTHUS.
PackpbiBas coziepkaHue y4eOHbIX BOIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTY/IEHTOB HA OCHOBHBIX Ka-
TEropusiX, SABJICHUSAX U MPOIEccax, OCOOEHHOCTSX MX MPOTEKaHUs. PackpbIBaTh CYIIHOCTb U COAEP-
KaHHUE pa3IMYHBIX TOYEK 3pEHMs] M HAYYHBIX MOAXOJOB K OOBSICHEHHIO T€X WM MHBIX SBJICHUH U
npoueccos. [IpuBoauTE IpUMEPBL.

3anaBaTh 110 X0y U3JI0’KEHUS JIEKLIMOHHOIO MaTepuajla BOIPOCHI U CAMOMY JaBaTh HA HUX
OTBET. JTO CHOCOOCTBYET AKTUBU3ALUU MBICIUTEIbHON AESTEIbHOCTU CTY/ACHTOB, IMOBBIILICHUIO UX
BHHMaHHUs U MHTEpEca K MaTepuaily JIEKIUH, ee coaepxkanmio. IIpernonasarens 10KEH pyKOBOAUTD
paboToil CTyIEHTOB MO KOHCIEKTHPOBAHMIO JIEKIIMOHHOTO MaTepHualia, MOAYEpKUBATh HEOOXOIH-
MOCTb OTPaXEHHS B KOHCIIEKTaX OCHOBHBIX I10JIOKEHUH U3y4aeMOU TEMBI.

B 3akirounTenbHOM 4acTu JeKUUU He00X0 MO CPOpMYIUPOBATh 00IIKE BHIBOJBI IO TEME,
PacKphIBAIOIIUE COJIEP’KAaHHE BCEX BOIPOCOB, IOCTABIECHHBIX B JeKIMU. OOBSIBUTH O TeMe J1abopa-
TOPHOT'O 3aHATHS, TEME CaMOCTOSITENIbHOM paldoThl, JaThb KpaTKUE PEKOMEHJALMU 0 MOJATOTOBKE
CTY/IEHTOB K 3aHATHSIM, TECTUPOBAHUIO, MOATOTOBKU pedepaToB. Onpenenuts MECTO U BpeMsl KOH-
CyJbTallMM CTY/IEHTaM.

2. YKa3aHus U1 IPOBENCHUS TPAKTUYECKHUX 3aHATUN

Yerko 0003HaYUTH TEMY 3aHATHS.

OO6cynuTh OCHOBHBIE IOHATHS, CBSA3aHHBIE C TEMOM 3aHATHS.

B nponecce penienus 3a1a4 BECTH IUCKYCCHIO CO CTYACHTaMU O MPAaBUIBbHOCTH MPUMEHEHUS TE€O-
PETUYECKUX 3HAHUM.

OtMeuars CTyI€HTOB, HaMOOJIee aKTUBHO YJaCTBYIOLMX B PEIICHNH 33124 U TUCKYCCUSX.

B koHIIe 3aHATHSA 3a]aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus u1st IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmronathk TpeOOBaHUS TEXHUKH 0€30MMaCHOCTH U MPOBOAUTH HEOOXOIMMBIE pa3bsICHEHUS O Mpa-
BUJILHOCTHU MOBE/ICHUS B 1a00paTOpUN.

[Tepen BbIMOIHEHHEM J1a0OPATOPHON pabOTHI MPOBEPUTH CTEIIEHb TOTOBHOCTH CTYJIEHTOB, HAIIOM-
HUTb U 00CYIUTh OCHOBHBIE TEOPETHUUECKHE MOJIOKEHHUS, 3HAHUE KOTOPBIX HEOOXOIUMO ISl OCMBICIIEH-
HOTO BBITIOJIHEHHSI paloT.

B npouiecce BbimosmHEHUS pabOTHI ClIeIyeT MOCTOSIHHO OOIIAThCs CO CTYI€HTaMU, HE JA0IycKasi 1o
BO3MO>XHOCTH MX HEMPABUIIBHBIX ACUCTBUH.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YyJIbTAThl SKCIEPUMEHTOB ObUIM 3a(UKCUPOBAHbI CTYICHTaMHU B
IIMCbMEHHOM BHJIE.

[Tpu npueme 3adera no pabote TpeOOBaTh OTYET O MPOAETaHHOW padoTe, Ilie JOJKHBI ObITh OT-
pa>keHbl OCHOBHBIE PE3YJIbTaThl U BBIBOJBI.

B 3akmounTtensHON 9acTh 1a00paTOpHOTo 3aHSTHS CIIEAYeT MOABECTH ero urorn. OTBETUTHh Ha
BOITPOCHI CTyIEHTOB. Ha3BaTh TEMy OYEpEAHOIO 3aHATHUSL.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSATEIbHON PabOTHI CTYACHTOB

[To ycMoTpeHuto mpernoaBaTess 3a/laHie Ha CaMOCTOSTENbHYIO paboTy MOXKET ObITh MHIUBUAY-



QJIBHBIM W ()POHTATHHBIM.

[Tpu Wcnonb30BaHUM MHAMBUIYATbHBIX 3aJaHUi TpeOOBaTh OT CTYyJEHTa MHCbMEHHBIM OTYET O
IpojieTIaHHo paborTe.

[Tpu nmpuMeHeHnn GPOHTANBHBIX 33JaHUI BECTH KOJUIEKTHBHBIE OOCYKIEHUS CO CTyIEHTaMH OC-
HOBHBIX TEOPETUYECKUX MTOJIOKCHHA.

C 1enpi0 KOHTPOJIS KauecTBa BBIMIOJHEHUSI CAMOCTOSITEIbHON paboThl TpeOOBaTh MHIAMBUAYANIb-
HBIC OTYETHI (JOMYCTHMO BMECTO MUCHMEHHOTO OTYETa MPUMEHSITh HHIWBUIYaIbHbIC KOHTPOIbHBIE BO-
MIPOCHI).

[Tocne Kaxa0ro JIEKIMOHHOTO M JIA0OPATOPHOTO 3aHSTHUS CIENaTh COOTBETCTBYIOIIYIO 3a-
MUCH B KypHAJIaX yuyeTa MOCEUIaeMOCTH 3aHIATUN CTYEHTaMH, BBIICHUTD Y CTAPOCT YUEOHBIX IPYIII
MPUYUHBI OTCYTCTBUSI CTYIACHTOB Ha 3aHATUSAX. [IpOBOIUTH TpyNIOBBIE U WHAWBHIYaTbHBIC KOH-
CyJbTAllMK CTYJEHTOB B XOJI¢ X MOJArOTOBKU K TEKYIEH U MPOMEXYTOUHOMN aTTecTaluu mno yued-
HOW JTUCLIUIUIUHE.

[Tporpamma cocraBiena B cooTBercTBuu ¢ TpeboBanmsivu OC HUAY MUDU u yuebubiM miia-
HOM OCHOBHOW 00pa3oBaTelbHON MpOrpaMMmbl IO HampaBiieHHto moarotoBku 18.03.01 «Xumudeckas
TEXHOJIOTHUS.

Pabouyro nporpamMmy cocTaBUII: AOLEHT, 3EPHBIKIHA A.A.

Penensent: nouent, 3yoosa H.I'.

[Tporpamma onobpena na 3aceqanuu Y MKH 18.03.01 «Xumuueckas TEXHOTOTHS.

[Ipencenarens yueOHO-meTonuueckor komuccun Yeprora H.M.



