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1. llepeyenb NJIaHUPYEeMBbIX pe3yJIbTATOB O0y4YeHHUSs] MO JMCLHUIJIMHE, COOTHECEHHBIX C ILUIAHHMPYe-
MBIMH Pe3yJbTATaAMH 0CBOEHHSI 00Pa30BaTeJbHOI NPOrPaMMbl

[lenbto OCBOEHMS TUCLUUIUIMHBI SIBJISIETCS M3YYEHHUE 3aKOHOB, YIPABISIOLIMX IPEBPALIEHUSIMU
BEIIECTB B 3aBUCUMOCTH OT COCTaBa, CTPOEHMsI U BHEIIHUX YCJIOBUM, KOTOPBIE ITOKA3bIBAIOT JIOTHYECKHE
CBSI3U MEXAY Pa3IMYHBIMU OOJIACTSIMU 3HAHUH. DTO 00eceynT OyAyIIUM CIEHUAINCTaM TPaMOTHOE H
ri1y0oKoe OBJIaJeHHE NPOPHINPYIOIUMHI TUCIMIIMHAMYU. MO3BOJIMT YYUTHIBATh XUMHU3M MEPOIPUATUI
B JlasibHEHIeN paboTe 1 OepekHOe OTHOLICHUE K OKpyxaromei cpene. CoBpeMEHHas! TEXHOJIOTHUS TIPO-
M3BOJICTBA DJIEKTPOTEXHUUECKUX MATEPHAJIOB U 3HAHUE XapaKTEePUCTHK (XMMHUYECKHX, PU3MUECKUX, Me-
XaHUYECKHX ) TAKMX MaTEpUANIOB, CIIOCOOBI NX 00pabOTKH M OYMCTKH, YMEHHE UCCIIE0BATh CTPYKTYPY —
BCE 3TO IIO3BOJMT OOECHEYUTh MX BBICOKOE KauecTBO, OTBEYAIOIIEE HOBEHIIMM TEXHHYECKUM
TpeOOBAHUSAM IICKTPOTEXHHUKH.

[ToaroroBka oOyvarommxcs K aesrenbHocTH 1o HanpasieHuto 13 .03.02 « DnexTposHepreTrka u
JIEKTPOTEXHUKA»  IOCPEICTBOM 00ECHEUEHUs 3TanoB (pOPMHUPOBAHUS KOMIETEHLIUMH, MIPETYCMOTPEH-
HbeIX @I'OC, B yacTu NpeCcTaBICHHbIX HUYKE 3HAHUIN, YMEHUI U HaBBIKOB.

33}13‘13le[ AUCHUIIJIMHBI ABJIICTCA HM3YUCHUC MMOHSATUMNHOTO amnmapara JUCHUIIIMHBI, OCHOBHBIX
TCOPCTUICCKUX MOJIOKECHUN U MCTOJ0B, NPUBUTUC HABBIKOB IMPUMCHCHUSA TCOPECTHUYCCKUX 3HAHUH JIIL
PCUICHUA MMPAKTUYCCKUX 3a/1ay.

JlucuuruinHa HarpaBiieHa Ha GOPMHUPOBAHUE CICIYIOIIUX MPO(ECCHOHATBHBIX KOMITETCHIIUH:

[1K-1 cnocoOHOCTHIO y4acTBOBATh B TUIAHUPOBAHHH, TIOATOTOBKE M BHITIOJTHEHUH TUIIOBBIX JKC-
NEePUMEHTAIBHBIX UCCIIET0BAaHUM MO 3aJaHHON METO/IMKE

[TK-2 crnocoOHOCTHIO 00padaThIBATh PE3YIbTATHI IKCIIEPUMECHTOB

B pe3ynbrarte n3ydyeHus: IUCHUILIMHBI CTYIEHT JTOJDKEH:

3HaTh:

* OCHOBHBIE MOJIOKEHHS aTOMHO-MOJIEKYJISIPHOTO YUYEHUsI, KJIACChl HEOPTaHUYECKUX BEIIECTB, TH-
bl peakimid, 3akoHbl crexuomerpun (ITK-1);

* B3aHIMOCBSI3b CTPOCHHS M CBOMCTB XxuMmmdeckux coeaunenuit (ITK-1);

* YYEHHS O XUMHUYECKOM IIPOIIECCE, DIEKTPOXUMHUUECKUX SBICHUSIX, XUMHIO BKHEHIIINX OMOTEH-
HBIX 3JIEMEHTOB, ux uaeHTHukanuio ([1K-1);

YMmerh:
* MCMOJB30BaTh MPUHIINI NEPUOAUYHOCTH U [leproauyeckyro cucteMy aiisi MpeAcKa3aHusi CBOM-

CTBA IMMPOCTBIX U CIIOXKKHBIX XUMHUYCCKUX COEIUHEHUM U 3aKOHOMepHOCTeﬁ B UX UBMCHCHHU (HK-].),

* IPOBOJIMTH PAcUYeThl IO YpaBHEHHUSAM XuMudeckux peakiuii ([TK-1);

* paboTaTh C XUMUYECKUMH PEaKTHBAMHU, JTa0OPaTOPHBIM XuMIyeckuM ooopynoanuem (I1K-1);

* IPOBOJIUTH y4eOHO-UCCIIEOBATENLCKUI SKCIIEPUMEHT Ha OCHOBE BJIAJICHUSI OCHOBHBIMH TIPHE-
MaMU TeXHUKHU padot B naboparopun (I1K-1);

* 0OPMIIATH PE3YNIBTAThl IKCIIEPUMEHTAIBHBIX H TEOPETHYECKUX PadoT, (POpMyITUpOBaTH BBHIBO-
nel (ITK-2);

* QIaTITUPOBATh 3HAHWS U YMEHUs, MMOJIydEeHHBIE B KypCe XUMHH K IPOIIECCaM, MPOUCXOISIINM B

oxpyxcaromeﬁ cpeac, K pCHICHUIO KOHKPCTHBIX 3aaa4, CBA3aHHLIX C HpO(I)CCCHOHaHBHOﬁ JCATCIIBHOCTBIO
([TK-1).

Baagern:

HaBBIKaMH J1Ta0OPaTOPHOTO UCCIICIOBaHMS, PA0OThl ¢ XUMHYCCKUMH PEAKTHBAMH Y XUMUUECKHMHU
npudOpaMu; METOJJAMU XUMHYECKAX U MaTeMaTHYSCKUX PACYeTOB; METOJaMH 00pabOTKH IMoyydae-
MbIX pe3ynbTatoB ([1K-2).
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2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMmbl

JuctummmHa «XuMus» BKIIOYEHA B 0a30BYI0 4acTh 1ukia b1 ocHOBHOI 00pa3oBaTenbHOM Mpo-
rpaMMbl TOJATOTOBKH OakamaBpoB 1o 1o HampabieHuio 13 .03.02 « DneKTpodHepreTHKa U AJIEKTPOTEX-
HUKa» Uil pouiiei TOArOTOBKU «DIEKTPOIHEPTETUICCKUE CUCTEMBI U CETH;, DIIEKTPOCHAOKCHHE)

B coorBercTBUU C y4eOHBIM IIAHOM AWCHUILINHA «XHUMHs» 0a3UpyeTcsi Ha CpeTHEM 00pa3oBa-
HUU U CIEAYIOUINX JUCIUILTNHAX
b1.B.JIB.3.1 ®usudeckue n3mMepeHus: 1 00padoTKa UX Pe3yIbTaTOB

3HaHUsA, YMEHHUSI W HaABBIKU, TIOJYUYCHHBIC CTYJEHTAMU B MPOIIECCE M3YUYEHUS TUCIUTUINHBI, 5B-
TSI0TCs 62301 ISl U3yYEeHHS CIEAYIOUIUX TUCITUILTNH:
b2.V.1 Yuebnas npaktuka
b2.11.2 HayuHo-uccnenoBatenbsckas pabota
Bb2.11.3 Ilpenauninomuast mpakTuka

Kypc «Xumus» crnocoOCTBYeT pacHIMPEHUIO 3HAHUI O CTPOCHHHM M CBOMCTBaX XUMHUYECKHX CO-
€IMHEHUHN, PO XUMHYECKHUX PEaKIMil JUIsl MOJy4YeHUs TOIUIMBA, METAJUIOB, CIIOcO0aM UX 00pabOTKHU U
OYHUCTKU. 3HAHUE 3aKOHOMEPHOCTEH B XMMHUYECKOM MOBEICHUHU KJIACCOB COCTUHEHUI BO B3aMMOCBSI3U C
WX CTPOCHHEM JIC)KUT B OCHOBE YCBOCHHS (UINYECKUX M XUMHUYECKHMX OCHOB IJIEKTPOTEXHUYECKUX
MaTepHuasoB, POJIA IEKTPOTPOBOISIINX IMOTUMEPOB.

3. O0beM AMCUMIUIMHBI B 32a4€THBIX €IMHMLAX € YKAa3aHHEM KOJHMYeCcTBA aKaJeMUYeCKHX 4acoB,
BblI/IEJIEHHBIX HA KOHTAKTHYI0 padoTy o0ydamommxcs ¢ mnpenoaaBateieM (IO BUAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4yarommuxcs

AynurTopHasi padora

[ukn: b1

Yactp nukia: bazosas Cemectp
Ne nucuunianHbl 1o yueOHOMY IIJIaHY: b1.5.8

Yacos (Bcero) 1o yueOHOMY IUIAHY: 216 2 cemMecTp
TpynoemkocTs B 3aueTHbIX eqununax (3ET) 6 2 ceMecTp
Jlexuu (3ET, gacoB) 36 2 ceMecTp
[Tpaktryeckue 3anstus (3ET, yaco) 18 2 cemecTp
Jlaboparopusie paboTsl (3ET, yacoB) 36 2 ceMecTp
O0Bem caMocTOATENbHOM paboThI 90 2 cemecTp
o yueoHomy 1uiany (3ET, gacoB Bcero)

Ok3ameH (3ET, yacoB) 36 2 ceMecTp
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CamocTosiTesibHasi padoTa CTY/1€eHTOB
Bug pabor Tpynoémkocts, 3ET, yac
N3yuenue matepuaioB JeKIuil (JIK) 18
[ToaroToBKa K MPaKTHYECKUM 3aHATHAM (T13) 18
IToAroTOBKA K BBHIMOJHEHHUIO U 3aAIIUTE JJA0OpAaTOPHOU pabOTHI (J1a0) 18

Brinmonnenue pacueTHo-rpaduieckoi pabotsl (pedepara) -
BoinosnHeHue KkypcoBoro npoexra (padoTsl) -
CamocTosTeIbHOE H3YYCHHUE JIOTIOTHUTEIILHBIX MaTEPUAIOB 36
nuctuiuabl (CPC)
[ToaroroBka K KOHTPOJIBHBIM paboOTaM -
[ToaroToBka K TECTUPOBAHUIO -
ITogroroBka K 3a4eTy -
Bcero: 90
DK3aMeH 36

4, Couepma}me AUCHUIIJIUHDBI, CTPYKTYPUPOBAHHOEC II0 TEMaM € YKa3aHHEM OTBCACHHOI'0 HA HHUX
KOoJIN4YeCTBa aKaAeMUYeCKUX U BU10B y'lEﬁHbIX 3aHATHH

Bunrsl yaeOHOMU 3aHATHIA, BKIIFOYAs CaMO-

Ne Bcero CTOATENBFHYIO PabOTy CTYJCHTOB, U TPYHO-
- TeMbl TUCITUIIITNHEI 4acoB HA | eMKOCTH (B yacax)
/I TEMY
JIx J1ab Ip CPC B T.U.
I/IHTepaKT.
1 2 3 4 5 6 7 8

Tema 1. HoMeHK/IaTypa HEOPraHUu4eCcKHX

1 BemecTB. CrexmomerpuyecKkne 3aKOHBI. 14 4 4 9
Kuaaccbl BeniecTB. DKBHBAJICHT.
Tema 2. Ctpoenne aroma. KBantoBsbie

2 P 14 4 | 2 2 9 2
qucaa.
Tema 3. Xumnueckas cBsi3b. Komiuiekc-

3 16 4 4 2 9 2
HbIe COeINHEHNS.
Tema 4. DHepreTuka XuMHYECKHX IPO-

4 P P 14 4 | 2 | 2 9
1[eCCOB,
Tema 5. XuMuueckass KHHETHKA.

5 18 4 6 2 9 2
XuMnueckoe u (pazoBoe paBHOBecHE .
Tema 6. PacTBophbl. Ilucnepcubie cucre-

6 pet. Aucriep 14 4| 2 9

MbI. PaCTBOPLI IJEKTPOJIMTOB.

Tema 7. DeKTPOXUMHYECKHE CUCTEMBbI.
7 OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE 14 4 2 2 6 2
CBOICTBA BellEeCTB.

Tema 8. YcerpoiicTBO 1 yc/10BusI padoThI
raJilbBAHNYECKHUX 3J1eMeHTOB. XUMHUYe-
CKHe HCTOYHHMKH ToKa. TonJnBHbIE 3Jle-
MEHTbI

Tema 9. DnekTpo/IN3 pacyiaBoB M BOJA-
HBIX PACTBOPOB YJIEKTPOJIMTOB.

14 4 2 2 6
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Tema 10.Koppo3uss meramioB. Mepo-
10 NPUATHS 10 3aIIUTe METAJIOB OT KOPPO- 16 - 6 2 6 2
3MM.
11 Tema 11. ITo1uMepsl U 0JIMTOMEPBHI. 10 4 6
12 Tema 12.Xumuveckass wujaeHTHGUKANUSA 10 4 6
BelleCTB.
Bcero 180 yaca mo Bugam yuyeOHbIX 3aHATHI 36 36 18 90 12

ConepxaHue Mo BUJAAM YYeOHBIX 3aHATHH

Tema 1.0cHOBBI HOMCHKJIATYPbBI HCOPraHUYECKHUX BC€UICCTB. ATOMHO-MOJ’[CKy.]'IﬂpHOQ Y4y€HHUEC U CTE-
XHOMETPUYECCKHUE 3aKOHBI. Kaaccenl HECOPraHu4Ye€CKHUX BEIICCTB.

Jlekuus 1.Xumueckasi CHMBOJIMKA, HHIACKCH M KOG GUIIMEHTH. MOoJb, MOJISIpHAs Macca, XUMH-
YECKUW SKBUBAJICHT, MOJISIpHAsl Macca SKBUBajeHTa. CTEXMOMETPUUECKHE 3aKOHBI.

Crpoenue atoma. KBanToBO-MexaHnueckas Mojiesb. KBaHTOBBIE Unca.

Jlaboparopnasi paGora 1. DxBuBaneHT. OnpeaeseHrne HEU3BECTHOIO METaula MO IKCIEPUMEH-
TAJIbHO HANJEHHON MOJISIPHOM Macce €ro YKBUBAJICHTOB.

CamocrosiTesbHas padora. M3yuenue marepuanoB JeKUUA, TOBTOPEHUE MaTepuaa 1o Kjiaccam
BELIECTB, FEHETUUYECKOM CBSI3U MEXy KilaccaMu. 3yueHue MOHATHI 3KBUBAJIEHT, MOJISIPHAS
Macca SKBUBAJICHTOB, KOJIMYECTBO BEUIECTBA SKBUBAJIEHTOB. AJITOPUTMBI PEIICHHS paCUETHBIX 3a-
J1ad TIpy pacyeTe 1o Gpopmylie ¥ ypaBHEHUIO.

JlabopaTopnasi pa6ora 2. Konuenrtpanus pactBopos. [IpuroroBnenue paz0aBieHHBIX paCTBOPOB
U3 KOHLUEHTPUPOBAHHOTO, MPUOOPETEHNE HaBbIKa BBIPAKEHUS OJTHUX KOHLIEHTpALUN depe3 Apy-
rue, MpruoOpeTeHne HaBbIKa pPabOTHl ¢ XMMHUYECKOM MOCYAOW, HaBbIKA OMpEIeNeHUs] TIOTHOCTH
pacTBOPOB C MMOMOIIBIO APEOMETPA.

Tema 2. Ctpoenne atoma. KBanToBble yncJa.

Jlekums 2. Ctpoenue aroma. OCHOBHbIE IPUHLIUIIBI 3aMI0JHEHHSI aTOMHBIX OpOUTANEH: TPaBUIIO
HauMeHbIIeH sHepruM, 3anpet Ilaynu, npasuno I'ynna, npaBuna KieukoBckoro. JneKTpoHHbIE U
AIIEKTPOHHO-Tpaduyeckue (Hopmysbl aTOMOB 3JIEMEHTOB.

Jleknms 3. [lepuonnyeckuil 3akoH u nepuoaudeckas cucrema .M. Menneneesa. I'pynmsl, nepu-
OJIbl, CEMEUCTBA S-, P-, d- u f-3eMeHTOB. 3aKOHOMEPHOCTH W3MEHEHUS MOTEHIIMANIA HOHU3AIUH,
CPOACTBA K 3JIEKTPOHY, 3JIEKTPOOTPHULIATEIBHOCTH U IPYIMX CBOMCTB 3JIEMEHTOB B IpyNINax U Ie-
puoiax. 3HaYE€HHE MEPUOTUYECKOTr0 3aKOHA.

JlabopaTopnasi padora 3.O51eKTpoHHasl CTpYKTypa aTOMOB M OJHOATOMHBIX MOHOB.. M3ydeHue
AKTUBHOCTH METAJIJIOB B PEAKLUAX U OOBSICHEHHE €€ 3JIEKTPOHHOM CTPYKTYpPOH.

IIpakTuyeckoe 3ansaTue 2. CriocoObl BRIPAKEHUS KOHIIEHTpaIiii pacTBopoB. CTpoeHHe aToMa.
CamocrositeibHas padora . M3yueHne mMarepualioB JIEKIHi, TOATOTOBKA K BBIOJIHEHUIO U 3a-
muTe 1a00paTopHOil pabOThl  BBINOJIHEHWE UHAUBUAYAIBHOTO 3aJaHUS .

Texkyumuii KOHTPOJIb — YCTHBIN ONPOC MPU MPOBEACHUH J0MYCKa K J1abopaTOpHOH paboTe, 3amu-
Ta 1ab0paTOpHBIX PadoT.

Tema3. Xumuueckas cBa3b. KoMILIEKCHBIE COeINHEHUS.

Jleknus 4. Xumnueckas cBs3b. OCHOBHBIE BHJIbI XUMUYECKOMN CBA3U. OCHOBHBIE XapaKTEPUCTUKH
CBSA3M: JUIMHA, DHEPTUs, BaJeHTHBIN yrou. MoHHas cBs3b. KoBaneHTHast cBA3b. MeTO/ BaJ€HTHBIX
cBs3eit (BC) — ocHOBHBIE MOJIOKEHHSI METO/Ia, G U TT-CBsI3M. OOMEHHBIN U JJOHOPHO-AKIENITOPHBIN
MeXaHU3MBbl 00pa30BaHMs KOBAJICHTHOH cBs3u. Teopus rubpuanzanun aTOMHBIX opourtaineii. I1o-
JSIPHOCTb, HACBILICHHOCTh M HAIIPABIEHHOCTH CBA3H. KOMIUIEKCHBIE COEAMHEHHS: CTPOEHUE, CO-
cTaB, BUbl. BogopoHas cBs3b.

JlaGopaTopnas padora 4. Xumuueckasi CBs3b. [lonydeHne aMMuakaToB (-37€MEHTOB, OOBSICHE-
HUE CTPOCHUSI KOMIIJIEKCHOTO COEIMHEHUS.
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IIpakTnueckoe 3ansaTHe 3. PaccMoTpeHne 0OMEHHOIO U JIOHOPHO-aKLENTOPHOI'O MEXaHHU3MOB
00pa30oBaHMs KOBAJIEHTHOW CBSI3M, G- T- CBSI3U. BiMsHME THNA CBA3M Ha XapaKTep COECIUHEHUS.
OTBeThl Ha BONIPOCHI TECTOB.
CamocrosiTeibHas padora. V3ydueHre MaTepuanoB JIEKLIUH , TOJTOTOBKA K BBIIIOJIHEHUIO U 3a-
UTe 1abopaTOpHON pabOThl BBIMOJIHEHUE UHIANBUIYyaIbHOI'O 3a/1aHUS.
Texkyuuii KOHTPOJIb — YCTHBIN OMPOC MPU MPOBEICHUH JOIYCKa K J1a00OpaTOpHBIM paboTam, 3a-
IMTa JJaOOPaTOPHBIX PadOT. Y CTHBIN OIIPOC HAa NPAKTUYECKOM 3aHATUH.

Temad4. JHepreTuka XuMHYeCKHX POLECCOB.
Jlekuus 5. DHepreruka XMMHYECKHX IIPOLIECCOB, XUMUUECKOE U (pa30Boe paBHOBecue TepMoau-
HaMHKa. JHepreTuyeckre 3pQPeKThl XUMUYECKUX peakuuid. HampaBienuwe u mpeien MpoTeKa-
HUS XUMHUYECKUX PeakLuil B M30JIMPOBAaHHBIX cucTeMax. B3auMmocBsa3p mexay sHepruei I'u60ca
Y KOHCTAHTOM PaBHOBECHSI.

JlabopaTopnasi padora 5. 3amura padorT.

IIpakTnyeckoe 3ansitue 4. TepmoauHamuka .PyOexHbI KOHTpOJIb IO CTEXHOMETPUH, KlaccaMm Be-

LIECTB, BBIYMCIECHUU 3HAYEHUI MOJIIPHBIX MAacC YKBUBAJIEHTOB IIPOCTBIX U CIIOXKHBIX BEILIECTB, IO pac-

4yeTaM KOHLEHTpaluu PacTBOPOB.
CamocrositeibHas padora. I3yueHue marepualioB JIEKLUH , IOATOTOBKA K BBIIIOJIHEHUIO U 3a-
muTe 1a00paTopHOil padOThl  BBHINOJIHEHUE UHAMBUIYAJIBHOTO 3aaHUs

Tema 5. XuMuueckasi KHHeTHKA. XUMHAYeCKoe M (a30B0e paBHOBeCHE .
Jlekumsa 6. XuMmudeckass KUHETHKA: CKOPOCTh PEaKLMU U METOAbl €€ peryjiupoBaHus, Kosneba-
TEJbHBIE PEAKIMH; 3aKOH JEHCTBUSA MacC. 3aBUCUMOCTb CKOPOCTH PEaKLMHU OT TEMIIEpPaTyphl.
[TpaBmiio Bant-I'opda. YpaBuenue Appennyca. Karanutuueckue cucremsl. Katammzatopsl.
[Tpumeps!l peleHns: THIIOBBIX 3a/1a4.
Jlekums 7. Xumuueckoe u GpazoBoe paBHOBECHE B TOMO- M T'€TEPOreHHBIX cucTemMax. CmelleHue
paBHOBECHsI B LIEJIAX OJIHOCTOPOHHEro mpoTekanus peakuuu (npuHuun Jle-lllatense). Koncranra
paBHOBECHSI, CBS3b KOHCTAHThI paBHOBECHS ¢ U3MeHeHueM >Hepruu ['ud6ca. [Ipasmio dasz. dazo-
Bble paBHOBecHs. Da3zoBble quarpammsl. J(ucrepcHble CUCTEMbl. XUMUUYECKOE PAaBHOBECHUE B Ie-
TEPOTE€HHBIX CUCTEMAX .
JlabopaTopnasi padora 6. Kuneruka. l3yueHnne 3aBUCMMOCTH CKOPOCTH F'OMOTE€HHBIX U T'€TEpO-
TEHHBIX PEAaKIMHi OT pa3nuyHbIX (hakTopoB. V3yueHue BIMSHHUS M3MEHEHMs] KOHIIEHTpalu Ha
CMELICHUE PABHOBECUS .
IIpakTuyeckoe 3ansitue S. Kuneruka. PaBHoBecue. Pemenne 3a1a4 Ha 3aBUCUMOCTh CKOPOCTH
peaKIMu OT Pa3IMYHbIX (pakTopoB, Ha mpuMeHeHue npuHuuna Jle Illarenbe kK cMemeHNIO paBHO-
Becusi. OTBETHI Ha BOMPOCHI TECTOB. PyOeKHbIi KOHTPOJIb MO CTPOSHUIO aTOMa, XUMUYECKON CBS-
31.
JlaGopaTopHasi padora 7. XuMuueckoe paBHOBecue. M3ydeHne BIMSHUS M3MEHEHHS KOHIICH-
TpalMK Ha CMEIIEHNE PaBHOBECHSI.
CamocrosiTeibHas padora. 3ydyeHue JeKIIMOHHOIO MaTepuaina i METOJUYECKUX yKa3aHuH,
npeaBapuTeNbHas MpopadoTKa U BHIIOJHEHNE HHIUBUAYAIbHOTO 3a1aHus. M3ydeHue agcopouu-
OHHOTI'O PaBHOBECHSI.
Texkymuii KOHTPOJIb — YCTHBINA OMPOC MPU MPOBEICHUM JOIMYCKa K J1a00OpaTOpHBIM paboTam, 3a-
nuTe 1a00paTopHbIX padoT, KOHCYITUPOBAHUE 110 HESICHBIM BOIPOCAM 3a1aHUM.

Tema 6. PacTBopsl. JlucnepcHbie cucteMbl. PacTBOpbI 3/1€KTPOJINTOB.
Jleknust 8. PactBopbl. Kosmnonaneie cucteMsl u ux nonydeHue. CTpoeHUe KOJUIOUIHBIX YaCTHLL.
M3MeHeHne SHTaIbIIMM U 3HTPONMU NpU pacTBOpeHMU. MneanbHblil pactBop. KosmurarueHbie
CBOMCTBA pacTBOPOB: MOHM)KEHHUE MAPLHUAIBHOTO JABJICHUS IIapa PacTBOPUTENS Hal PacTBOPOM,
NOBBILICHUE TEMIIEpATyphl KUIIEHUs, TIOHKEHUE [(3aM) —3akoHbl Payisd, ocMoTHueckoe aaBiie-
HUE.
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Jleknus 9. Dnexktponutndeckas qucconuanus. CHIbHBIE 3JEKTPOJIUTHI. AKTUBHAs KOHIIEHTpa-
M. MOHOB B PacTBOpe, Kod(D(PHUIIMEHT aKTUBHOCTH, HOHHAS CHJIa pacTBOpa. MayiopacTBOpUMEbIE
31eKkTposuThl. [IpousBenenne pacTBOpUMOCTU. Peakuuu B pacTBOpax AJIEKTPOJIUTOB.
Jlekuus 10. CnaGwie dmeKTponuThl. 3aKoH pazbaBienus OctBanbaa. oHHOE MPOU3BEACHHUE BO-
nbl. Bongopoansiii nokasarens. ['uaponus coneil, ero Tunel, BbeluucieHue pH pactBopa ruaponu-
3YIOLIEHCS COJIH.
JlaGoparopuasi padora 8 . PacTBopbl 351eKTpOJIUTOB. O3HAKOMIJIEHUE C AJIEKTPOXUMHUYECKUM Me-
TOAOM ONpPEIETEHHUs CTEIIEHU TUCCOIHUAIIUYU IICKTPOIUTOB
IIpakTuyeckoe 3ausiTe 6. DiaekTpoauThHI. OTBETHI HA BOIIPOCKHI TECTOB. Pelienue 3aay.
CamocrosiTesibHas padora . M3ydyeHue JeKIIMOHHOT0 MaTeprasia U METOJIMYECKUX YKa3aHU,
npeBapuTeNbHas IPOpadoTKa U BHIOJHEHUE MHIUBUIYaIbHOTO 3a1aHusi [loaroroBka K BBIION-
HEHHUIO U 3alIUTE JJA0OpaTOPHOU pabOThl BBITIOJIHEHHE MHIUBUIYATBHOTO 3aJaHUs

Tema 7. JnexkTpoxumudeckue cucrteMbl. QOKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE CBOICTBA BElIECTB.
Jlexknus11.OxkucnuTeIbHO-BOCCTAHOBUTEIIbHbBIC CBOICTBa BEILIECTB. OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLUU B ANEKTPOXUMHUU. Buabl 31eKkTposoB. P HampsikeHus METajljIoB.
TepMoaMHaMKKa IEKTPOXUMUYECKHUX IIPOLIECCOB. BO3HMKHOBEHME IBOWHOIO 3JIEKTPUYECKOTO
CJI0s Ha TpaHHUIIe pas3jesia MeTaI-pacTBop. Pacuer paBHOBECHBIX MOTEHIMAIOB O YPaBHEHUIO
HepHcra.
JlaboparopHasi padora 9. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU. 3HAKOMCTBO C BJIM-
SHHEM XapaKTepa Cpeibl Ha XOJ] peaKIuu Ha IPUMEpe MepMaHTraHaTa Kaausl.
IIpakTuyeckoe 3ansatue. OBP. OtBeTsl Ha Bompockl TecToB. [IpnoOpeTeHrne HaBBIKOB paccTra-
HOBKH KO3((HUIIMEHTOB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusix. PyOekHbI KOHTPOJIb 110
TEPMOJIMHAMUKE, KUHETHUKE U PAaBHOBECHIO.
CamocrosiTesibHas padora . M3yueHne MarepuaioB JIEKIUH, TOATOTOBKA K BBIMOJIHEHUIO U 3a-
uTe 1a00paTopHOil pabOThl  BBHIMOTHEHHE WHANBUAYAIBHOTO 33 aHUS.

Tema 8. YcrpoiicTBO U yci10BUS PadOThl rajibBAHUYECKUX 3JIEMEHTOB. XUMHYECKHE MCTOYHUKHU

TOKA. TONJMBHBIE 3JIEeMEHTBI
Jlekums 12. YcrpoiicTBo U yciioBusi paboThl TajgbBaHu4ecKkoro 3nemenTta Jlanuansa-Akoou. Cxe-
MBI, TpaUKH MOJSIPU3ALMOHHBIX KPUBBIX, AMeKkTpoanbie peakuuu. TOP. D/IC.
[Monspuzanus. Bunel nmonspuzanuu. 3aBUCUMOCTh PaBHOBECHBIX MOTEHIIMAIOB OT aKTUBHOCTHU
MOHOB B pacTBopax. TepmonuHamuueckue ycnoBusi pabotel ['D. KuHeTnka 31eKTpOXUMHUECKUX
MPOIIECCOB. 3aBUCUMOCTD JIEKTPOXUMHUYECKUX MPOIIECCOB OT U3MEHEHHUSI aKTHBHOCTH MOTEHIMA-
nonpenensomux noHoB. Konuenrpaunonusiii I'D.
Jladoparopunasi pa6ora 10. TampBanmdveckuii smeMeHT. OBJaJeHUE METOAMKON COCTaBIICHUS
rajqbBaHUYECKUX LENEeN U U3MEPEHUS HANPSKEHUSI TajlbBAHUUECKUX 2JIEMEHTOB
Jlekuuss 13. Xumnueckne wuctouHuku Toka. Ilepsuunbie XUT. VYcTpoilcTBO MapraHieBo-
IMHKOBOTO TaJbBAHUYECKOTO 3JIEMEHTA. AKKYMYISTOPHI (KHUCIOTHBIE, 1IEJI04YHbIe). TOMInBHbBIE
AIIEMEHTHI ( KUCTOPOAHO-BOIOPOAHBIN). JlocTonHCTBA M HeocTaTku paboTel BTD.
CamocrosiTesibHas padora . M3yueHrne maTepuanoB JIEKIUH , MOArOTOBKA K BBIIOJHEHUIO U 3a-
IIUTE JIa0OPaTOPHOM PaOdOTHI  BBHIOTHEHUE MHANBUIYaTLHOTO 3a/IaHHsI
Texymmii KOHTPOJIb — YCTHBIN OMPOC PH MPOBEACHUH IONyCKa K 1abopaTopHbIM paboTam, 3a-
IIUTE JIa0OPaTOPHBIX PAbOT, KOHCYILTHPOBAHHUE TIO HESICHBIM BOIIPOCAM 3aJIaHUH.

Tema 9. J1eKTPOJIN3 PacniaBoB U BOJHBIX PACTBOPOB 3JIEKTPOJIHUTOB.
Jlekumst 14. DeKTpoOJIU3 pacIUIaBOB M BOJHBIX PACTBOPOB JIEKTPOJIUTOB. DJIEKTPOIU3 C PACTBO-
PUMBIMU U HEPACTBOPUMBIMHU 3yiekTpojaMu. [locienoBareabHOCTh MPOTEKaHUS MPOLIECCOB Ha
anekTpoaax. 3akonbl Papanes. Beixog mo Toky. I'paduk mossipu3aiimOHHBIX KPUBBIX MPH AJICK-
Tposiuze. [I[pumeHenue 3neKkTponnsa.
Jlaboparopuas padorall. Dnektponus. M3yyeHrne KoInueCTBEHHBIX 3aKOHOMEPHOCTEH Mpoliec-
ca 3JIEKTPOJIN3a Ha MPUMEPE PacTBOpa Cyib(ara HaTPHsl HA HUKETEBBIX JJIEKTPOJIaX.
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IIpakTuyeckoe 3ansaTue 8. OTBETHI Ha BOMPOCH TECTOB. Perenue 3amad. PyOexHbIii KOHTPOIIb
o Teme 3JeKTposiuThl, 1o OBP, ragpBaHMuecKOMY AJIEMEHTY.
CamocrosiTeibHas padora M3ydyeHue marepuanoB JEKUUN , MOATOTOBKA K BBITOJHEHUIO U 3a-
muTe 1a60paTOpHON pabOTHl  BBIMOJIHEHUE WHANBUYATBHOTO 3a1aHUs
Texkyummii KOHTPOJIb — YCTHBIHM ONPOC MPU IPOBEACHUH JIOMYCKa K J1abopaToOpHOi paboTe, 3alu-
Ta JabopaTopHoil paboTel. OTBETHI HAa BOIPOCH TecTOB. KOHCYIBTHpPOBAaHKE 110 HESICHBIM BOIIPO-
caM 3aJaHui.

Tema 10. Koppo3usi mera/uioB. MeponpusTus mo 3amyre MeTa1JI0B OT KOPPO3UH.
Jlekums 15. Tema 4. Koppo3usi MetaiuioB. XUMUYECKass KOPpPO3Us. Y CIOBUS MPOTEKAHUSA KOP-
PO3MOHHOTO Mpoliecca. DIEKTpoXuMHuueckas kopposus. IlaccuBHocTh MeTannoB. CXeMbl MUKpPO-
raJlbBAHMYECKUX KOPPO3UOHHBIX 31eMeHTOB. [lonspuzamus npu Koppo3noHHoM mporuecce. Kop-
PO3MOHHAs YCTONYMBOCTh METAJUIOB U CILIABOB.
Jlekuusa 16. Kiaccudukanus MeponpHsITHIA [0 3alIUTEe METAIJIOB OT KOPPO3UH. MeTobl dJeK-
TPOXMMHUYECKON 3aIIUThI (KaTOJHAas, aHO/AHAsA, NPOTEKTOpHas). MeToapl U3MEHEHUs! NPUPOIbI
KOPPOAUPYIOLIEro MeTaa. 3alluTHbIE HEMETAJUTMUeCKHUe, METAIUIMYEeCKHE TOKPBITUS: KaTo.l-
HbIe, aHONHEIC. JlerupoBanue. SIBieHne «camonaccuBamumy. CrocoObl 00pabOTKH KOPPO3HOH-
HOM cpenbl. PacueTsl KOPPO3MOHHON YCTOWYMBOCTU AITIOMHHHS, 0JIOBA, CBUHIIA .
Jladoparopnasi padora 12 . Koppo3ust meramioB. 3ammura oT Koppo3uu. M3yuenue ycioBuii
BO3HUKHOBEHHUS KOPPO3UOHHBIX MUKPOTAIbBAHHUUECKUX JIEMEHTOB, SIBJICHUSI MOJISIPU3ALINU U J1e-
NOJIAPU3ALUU IIPU KOPPO3UHU. 3HAKOMCTBO C HEKOTOPBIMH METOAAMH 3alllUThl METAJNIOB OT KOPPO-
3UU.
IIpakTuyeckoe 3ansitue 9. Koppo3uss meramioB. 3amuTa oT KOppo3uu. OTBETHl Ha BOIPOCHI
TecTOB PyOeKHbIN KOHTPOIIb.
CamocrosiTenbHas padora . V3ydyeHue JEKIMOHHOIO MaTepHalla U METOJWYECKUX YKa3aHHH ,
MOJrOTOBKA K BBIMOJHEHUIO M 3alUTe JaOOpaTOpHOM padoThl MpeaBapuTeibHas MpopaboTka U
BBINIOJTHEHUE UHIUBUAYATbHOTO 3a/1aHuUs
Texkymuii KOHTPOJIb — YCTHBIN ONPOC MPU MPOBEACHUH J0MYCKa K JabopaTOpHOH paboTe, 3amu-
T€ 1abopaTOpHON paboThl, KOHCYIHTUPOBAHHE 110 HESICHBIM BOIPOCAM 3a/1aHUH.

Tema 11. Ilommepsl U 0JIUTOMEPBI.
Jlekums 17. OcHOBHBIE KJIacChl OpraHuyecKux BemecTs. Cnenuduueckre 0cOOEHHOCTH OpraHu-
YeCKUX coeluHeHul Peaknuu nonuMepusanuu, ux MexanusMbl. llomumepsl n omuromepst. Tep-
MOIUJIACTUYHBIE U TEPMOPEAKTUBHBIE MOJIUMEPHI, UX 0cOOEHHOCTH. CBOMCTBA M 00NAaCTU IpUMeE-
HEHMSI OCHOBHBIX ITOJIMMEPOB HA NPUMEPE NOJIUATUIIEHA, ITOJIMIIPONUIIEHA, TOJUCTUPOIIA, TOJTUBU-
HUWIXJIOpUa, propomiacta, (heHomIacTa uT.I.
CamocrositeibHass padora . M3ydueHHe JEKIMOHHOIO MarepHajla U METOAWYECKHX YKa3aHWM,
CTpOEHHS ,KIaccu(PUKAIMN U CBOWCTB OPraHUYECKUX COEIMHEHUH, YIIIeBOAOPOJIOB U X MPOU3-
BOJIHBIX, METOJIaX MOJIyYE€HHUs [TOJIMMEPOB. (BCETO K TeMe — l4ac).

Tema 12. Xumnueckasi naeHTu(pUKaNMs BelleCTB.
Jlexknus 18. Xumuueckas naeHTUPHUKAINA: KaU€CTBEHHBIH M KOJMYECTBEHHBIN aHAIN3, aHAIUTH-
YECKUM CUTHaI, XUMHUUECKUH, PU3UKO-XUMHUECKUN U (U3NYECKUHN aHau3;
CamocrosiTeibHass padora. M3ydyeHne JEKIMOHHOIO Marepuaga U METOJWYECKUX YKa3aHWM,
OCOOEHHOCTH M TPEHMYILECTBA MHCTPYMEHTAIBHBIX METOJIOB: UYBCTBUTEIBHOCTH, U30MpATENb-
HOCTb, 3KCIIPECCHOCTh, YPOBEHb TOUHOCTH, KIACCU(PHUKAIMS UHCTPYMEHTAIBHBIX METOJOB: DJICK-
TPOXUMHUYECKHE, CIEKTPOCKONUYECKHE, PaliOMETPUIECKHE.

Ha nexnusx ucronb3yroTesl «IIPOBOKAIMOHHBIE» BOIPOCHI, IIOMCK COBMECTHOTO BBIXO/1a U3 OT-
JIeNBHBIX MPOOJIEMHBIX cUTyalid. Ha 3aHsATHIX mpakTukyercss padoTa rpynmnami o 2-4 yeigoBeka.
CTyneHTHI IPOBEPSIIOT WHANBHIyaTbHBIC 3aJaHHSI CBOUX COKYPCHHUKOB, BBIHOCSIT BEPAUKT O MPABHIIb-
HOCTH pEeIleHUs], KOTOPBIH MOepKUBAETCS UM OTBepraeTcs npenojaasareneM. JInbo rpynmna us 4 ge-
JIOBEK TMOJTy4aeT Habop BOMPOCOB, 0OCYK/1asi BApUAHTHI OTBETOB, BRIOWpAET BEpHBIA. B rpymre cTtpe-

8



CMOSEHCKWA
( DUITNAN

i

PITT 51.58 Xumus SRR
M3n_

MSITCsI, YTOOBI OTBETHI ObLIIH IIOHATHBI BCEM, TaK KAK MX 03BYYHBACT IIPEIOaBaTeli0 Hanboee caaoblii
u3 3Toi rpynmel. Ecnu oH cripaBiisieTcs, To paborta OyneT 3auTeHa Bceil Opuraze.

IIpoMe:xxyTOYHast aTTEeCTAlUA 0 JUCHMUILINHE: JK3aMeH
W3y4yeHne NUCHUIIIMHEBI 3aKaHYUBACTCA K3aMEHOM. DK3aMeH NIPOBOJUTCS B COOTBETCTBUU ¢ [lo-
JIO’)KEHUEM O 3a4eTHOW M 3K3aMeHalnoHHoM ceccussix B HUY MOMU u MHCTpYKTUBHBIM MHCbMOM
ot 14.05.2012 r. Ne 1-23.

5. IlepeyeHb yueOHO-METOAUYECKOT0 OOecnevyeHUus /JIsi CAMOCTOSITEILHOI pPadoThl 00y4YalomIuXcsl
MO AUCHUIIHHE

Jnist obGecriedeHnst CaMOCTOSATENbHOM PaboThI pa3padOoTaHbI:
METOJMYECKHE yKa3aHUs M0 CaMOCTOSTEIbHOM paboTe MpU MOATOTOBKE K MPAKTUYECKUM 3aHATU-
SIM ¥ JTaDOpaTOPHBIM paboTaM, BBITOJHEHHH pacyeTHO-rpadudeckoit padoTsl (cM. [Ipunoxkenue),

6. @DoH/ OLEHOYHDbIX CpeacTe AJs INMPOBCIACHHUA HpOMe)l(yTO'{HOﬁ arTrecranuu oﬁy'{amumxca mo
AUCHHUIIJINHE

6.1 [lepeyenb KOMIeTEeHIMI ¢ YKa3aHHeM 3TanoB UX popMUpoBaHUS

[Tpu ocBOCHNU AUCUTUTUIMHBI (POPMHUPYIOTCS CIICAYIONIHE KOMITETCHIIHH:

I1K-1 cnocoOHOCTBIO y4acTBOBaTh B IUIAHUPOBAHHUM, HOATOTOBKE M BBIIOJIHEHUU THUIIOBBIX JKC-
MIEPUMEHTAIbHBIX UCCIEA0BAHUM 110 3aJaHHOU METOJUKE

[1K-2 cnocoOHOCTRIO 00pabaThIBaTh Pe3yIbTaThl SKCIIEPUMEHTOB.

VYkazaHHasi KoMreTeHIus: GOpMUPYETCsi B COOTBETCTBUU CO CICAYIOIIUMU dTAllaMHu:

1. ®opMupoBaHHE U Pa3BUTHE TCOPETHUCCKHUX 3HAHWH, MPETyCMOTPEHHBIX yKa3aHHBIMU KOMIIe-
TeHIUAMH (JIeKIIHOHHbIe 3aHsTus - [TK-1,2, camocrostenbHast pabota cryaentos- [1K-1,2).

2. [IpuoOpereHne U pa3BUTHE MPAKTUYCCKUX YMEHUH, MPEAYCMOTPEHHBIX KOMIICTCHIIUSIMHU (TIpaK-
THYECKHE 3aHATHsA, Ta00paTOpHbBIC PabOTHI, CAMOCTOSITEIbHAS pab0Ta CTYICHTOB).

3. 3akperuieHue TEOPETHUSCKUX 3HAHWH, YMEHHHA M MPAKTUYCCKUX HABBIKOB, MPEIYCMOTPCHHBIX
KOMITETEHIIMSIMH, B XOJI€ 3allIUT JJA0OPATOPHBIX paboT, a TaKkKe PEIICHUsS KOHKPETHBIX TEXHHUECKUX 3a-
Ja4d Ha MpakTrYecKkux 3ausaTusx - [1K-1,2, ycnemHoii caaun sK3aMeHa.

6.2 OnucaHue nMoka3areJieil 1 KpUTEPUEB ONIEHHBAHUS KOMIIETEHIIUA HA Pa3JMYHbIX ITanax
X (POPMHPOBaHNs, ONIMCAHUSA IIKAJI OLCHUBAHUA

ChopMupoBaHHOCTH KOMIETEHLIMH B paMKax OCBOEHUS JAaHHOW JUCLHUIUIMHBI OIIEHHWBAETCS IO
TPEXYPOBHEBOH IIIKAJIE:

- IOPOTOBBIN YPOBEHB SIBISETCS 0053aTENBHBIM I BCEX 00YJaIOLIUXCS 110 3aBEPILIEHUN OCBOCHUS
JMCLUUTUIUHBI,

- MPOJIBUHYTHIA YPOBEHb XapaKTepPH3yeTCs MPEBBIIICHHEM MUHUMAIBHBIX XapaKTepUCTUK cdop-
MHUPOBAHHOCTH KOMITETEHIUH 10 3aBEPIICHUN OCBOCHUS AUCIUIUINHBL,

- JTAJOHHBI YPOBEHb XapaKTEPU3YETCs] MAKCHUMAJIbHO BO3MOYKHOW BBIPAKEHHOCTBIO KOMIIETEH-
LIUU U SIBJISIETCS BaKHBIM KaYE€CTBEHHBIM OPUEHTUPOM JJIsi CAMOCOBEPILIEHCTBOBAHUSI.

[Tpu nocrarounom kayectBe ocBoeHus Oosee 80% NpuBEICHHBIX 3HAHWN, YMEHHH W HaBBIKOB
IIPEMNo/IaBaTelb OLCHUBAET OCBOCHUE TAHHOM KOMIIETEHLIMM B paMKaX HAacTOSIIEH TUCHMILIMHBI Ha 3Ta-
JIOHHOM YpOBHE, IIpu ocBoeHUU Oosiee 60% MpUBEICHHBIX 3HAHUN, YMEHUN M HAaBBIKOB — Ha MPOJBHHY-
TOM, npu ocBoeHuu 6osee 40% npuBeIEeHHBIX 3HAaHWN, YMEHUN U HaBBIKOB - HAa IMOPOrOBOM ypoBHe. B
IIPOTUBHOM CIIy4ae KOMIIETEHILIUS B paMKaxX HaCTOSIIEN AUCIUIIIIMHBI CYUTAETCS HEOCBOCHHOM.
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YpoBeHb CHOPMUPOBAHHOCTH KaXKIOW KOMIIETCHIIMHM Ha Pa3jIMYHBIX dTarnax ee GOpMHPOBAHUS B
MPOLIECCE OCBOEHUS JAHHOW AMCIMILIMHBI OIICHUBACTCS B XOJE TEKYIIETO KOHTPOJS yCIIEBAEMOCTH H
MPEICTABIICH PA3JINYHBIMU BUJJAMH OIICHOYHBIX CPEJICTB.

st oieHKH c(hOpMHPOBAHHOCTH B paMKax JaHHOW JUCHHUILUIMHBI 00IIe00pa3oBaTeIbHON KOMIIC-
teHimn [1K-1 «cnocoOHOCTRIO y4acTBOBaTh B IUIAHUPOBAHHH, TIOJITOTOBKE U BBITIOJTHEHUH THITOBBIX JKC-
MEePUMEHTAIBHBIX HCCIICIOBAaHUH 10 3amaHHoi MeTtomauke» u [1K-2 «cmocoOHOCThIO 00pabaThBaTh pe-
3yJIbTaThl KCIIEPUMEHTOBY IPEIO/IaBaTelIeM OLICHUBACTCS COJIEpKaTeIbHasi CTOPOHA U KauyeCTBO MaTe-
pHAJIOB, TPHUBEICHHBIX B OTYETaX CTYACHTA MO JabOpaTOpHBIM paboTa, MPAKTUYECKUM 3aHSTHUSIM.
VY4YUTBIBaIOTCS TAK)KE OTBETHI CTY/ICHTA HA BOIPOCHI IO COOTBETCTBYIOIIUM BUIaM 3aHSATHI IPH TEKYIEM
KOHTPOJIE — YCTHBIX OIPOCaXx, 3aluTax Jab0paTopHBIX paboT U OTBETaX Ha MPAKTUYCCKUX 3aHATHSIX.

[TpuHUMaeTcs BO BHUMaHKUE 3HAHHUS O0YUYaIOIIMMUCS:

* OCHOBHBIX IMOJIOKEHHH aTOMHO-MOJICKYJISIPHOTO YUCHWSI, KJIACChl HEOPTaHUYECKHUX BEIIECTB, TH-
bl PEAKIIUH, 3aKOHBI CTEXUOMETPHUH;

* B3aUMOCBSI3U CTPOCHHS M CBONCTB XUMUYECKUX COCTUHCHUH;

* YYCHHS O XUMHUYECKOM IPOIIECCE, IJICKTPOXUMHUECKUX SIBICHUSIX, XUMHIO BOXKHEHIINX OMOTEH-
HBIX DJIEMEHTOB, UX HJICHTU(PHUKAIIHIO;

HAJINYHE YMEHHUSI:

* UCIOJIH30BATh MPUHIIMIT IEPUOJUIHOCTH U [lepruoaudeckyro cucTeMy Uil IpeacKa3aHus CBOM-

CTBa ITPOCTBIX W CIOKHBIX XUMHUYCCKHUX COCJIMHEHUN U SaKOHOMepHOCTeﬁ B UX UIBMCHCHHU,

¢ IPOBOAUTH PACUCTEI 10 YPABHCHUAM XUMHUYCCKUX peaxunﬁ;

* paboTaTh C XUMUYECKHMHU PEAKTUBAMHU, Ja00PATOPHBIM XMMUYECKHM 000pYy1I0BaHUEM;

* IPOBOJUTH Y4EOHO-UCCIIENOBATENbCKUN HKCIIEPUMEHT Ha OCHOBE BJIQJICHUSI OCHOBHBIMU IpHeE-
MaMH T€XHUKH paboT B 1abopaTopuy;

* 0(hOpMIIATH PE3yabTaThl IKCIEPUMEHTAIBHBIX U TEOPETUUECKUX padboT, POpMYIMpPOBATH BHIBO-
Ibl

¢ aJalTUPOBATL 3HAHUA WU YMCHUS, MMOJIYYCHHBIC B KYpCC XUMHU K IpoHeccaM, NpoOUCXoaaliuM B
OKpY>Karollel cpejie, K pelIeHnI0 KOHKPETHBIX 33jiau, CBSA3aHHbIX C MPO(EeCCHOHATBHOM AesITeIbHOCTBIO.

IPUCYTCTBHE HABBIKA BJIA/ICHUS:

71a00paTOPHBIMH UCCIIEIOBAaHUSIMU, paOOTON ¢ XUMUYECKUMHU PEAKTHBAMHU U XUMHUYECKUMU MPH-
60paMI/I; MCTOJaMHU XUMHUUYCCKUX U MAaTCMAaTHYCCKUX PaCyYCTOB; MCTOJaMU O6pa60TKI/I MoJIyd4a€MbIX
pE3yIBTATOB.

Kputepun ornenuBaHusi ypoBHSI COPMUPOBAHHOCTH KOMIIETEHLUH B MPOILIECCE BHINOJHEHUS U
3alIUThI Ja0OpaTOpHBIX paboT, pacyeTHO-rpaduuecKux padoT, B pe3ysibTaTe BHINOIHEHUS 33JaHU Ha
MPAKTUYCCKUX 3aHATUAX.

Kpurepuu onennBanus ypoBHs cpopmupoBanHocty komnereniu [1K-1 u [IK-2 B npouecce 3a-
LIUTHl TaOOPAaTOPHBIX paboT, Kak (Gopmbl Tekymero KoHTpouss. Ha 3ammre cooTBeTcTBYIOMIMX Jlabopa-
TOPHBIX padOT MpeIaraloTcs BOMPOCHI, UCTIONb3YS CIEAYIOIINE METOANYECKHE Pa3pabOTKU U YKa3aHUS:

1. I'ne6osa H. b., Kopotkosa I'. B. Pab6ouas terpanp no xumuu, yacte Cmonenck PO ¢u-
muana 'OY BIIO «M3U (TVY)», 2008.- 44 c.
2. Ocranenko JI.®., I'ne6osa H. b., Kopotkosa I'. B. CioBapb-cripaBoUHUK OCHOBHBIX TOHSI-

TUH U TEPMUHOB 10 XUMUHU yueOHO-MeToandeckoe nocodue . B -. Cmonenck PUO ¢unmnana 'OY BITIO
«MBU (TVY)», 2009.- 188 c.

3. I'meboBa H. Bb., Ocranenko JI.®. COOpHMK 3a7a4 M YOPaKHEHUH MO Kypcy «XHUMHUS».
Cwmonernck PUO ¢unmana 'OY BITO «MDU (TY)» 2012 -124 ¢.)

ITpenogaBarenem 3agaeTcst 2-5 BOIPOCOB M3 MPUMEPHOTO MEPEUHS BOIIPOCOB IOCIE KaXI0H Jia-
6opartopHoii pabotsr (1), mu6o BapuanT I1K u3 coopuuka (3), Hanpumep.

Bonpoce1 PaGoueii Terpaan: 3axanus K 3amure J1a00paTopHOii padoThl

""JJIeKTPOHHAsI CTPYKTYpPa aTOMOB M O/IHOATOMHBIX HOHOB"

1. ChopmynupyiiTe OCHOBHBIC IPUHIUITEI KBAHTOBOW TEOPHU CTPOCHUS BEIIECTBA (KOPIYCKY-
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JIIPHO-BOJIHOBOM JTyain3M, MPUHIUI HEOPEIeJICHHOCTH, BOJHOBasA (DYHKIIMS, aTOMHAsi OpOUTallb, KBaH-
TOBBIC UHCIIA).

2. KakoB nopsok 3amoHeHHs JIEKTPOHHOM 000109ku atoma? ChopMymupyiTe MpUHIHUITBI 1
IpaBUjIa, KOTOPBIE IIPH 3TOM HCIIOJIB3YIOTCA. 3alUIINTE MOJHYIO AJIEKTPOHHYIO (POPMYITy CIEAYIOLIIX
aTOMOB B IIOPSJIKE 3aITOJIHEHMsI aTOMHBIX opouTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, a) Os, e) I, ) Bi.

3. YkaxuTe aToM ¢ (pOpMHEPYIOLIMM 3MIEKTPOHOM a) 352, 6) 4p°, B) 3d™°, 1) 4F, 1) 552, ¢) 5d°, )
6p6. OnummuTe ero noJIoKeHUe B NEPUOJUIECKON CUCTEME.

4. Yro xapakTepu3yeT KaxJ10€ U3 KBAHTOBBIX YHCeN? YKaKUTE 3HAYCHHUS KBAHTOBBIX YMCEIN IS
bopmupyromiero sekrpona a) Ti, 6) K, B) As, r) Ce, a) Cd.

5. Hanmmmre noiHy0 31eKTpoHHYIO popmyny atoma a) Tc, 6) Mn, B) Se, ) Ag, 1) Ga, ¢) Pa, x)
V, 3) Sb, n) Rb, k) Kr. K kakomy cemeiicTBY OH OTHOCHUTCSI? YKaKUTE €ro BHEIITHHM, TPEIBHEIIHU CIIOM,
(bOpMUPYIOIIHIT STEKTPOH, KBAHTOBBIEC YHCIA IS DJIEKTPOHOB BHEIIHETO CJI0S M (JOPMHUPYIOIIETO HJICK-
TpOHA.

6. Uto Takoe BasieHTHOCTH? [TokaxkuTe pacripenenieHue BaJCHTHBIX 3JIEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, ) Tc, 3) AS, u) Br, k) Ti 1m0 KBaHTOBBIM siueiiKaM B BO30YKICHHOM U HEBO30YXK-
JICHHOM COCTOSTHUH H OTIPEJICIINTE COOTBETCTBYIOIINE 3HAYCHUS BAJICHTHOCTH.

7. Kak ocymecTBisieTcs mpeBpalieHe aroma B HoHbI? Hanummre nogHyo U COKpaleHHYIo
snekTpoHHbIe Gopmyiel HoHos a) Al**, 6) Ca®*, B) F7, 1) %

8. Uro Takoe "nposan" anexrpona? [louemy on npoucxoaut? Kakue BaJJ€eHTHOCTU MPOSIBISIOT
aTOMBI 3TUX JIEMEHTOB B HEBO30YXICHHOM U BO30ykaeHHOM cocTtosinuu? [lokaxkure Ha npumepe a) Cu,
0) Cr, B) Gd, r) Ag.

10. JlaiiTe onpenenaeHus MOHATUSIM «HEPTUS HOHU3AINNY, «CPOACTBO K ANEKTPOHY», «IIIEKTPO-
OTPHIIATENEHOCTEY. Kak MEHSFOTCS 3TH XapaKTEPUCTHKH, a TAK)KE PaJNyC aTOMa i METAJUTMYECKHE CBOM-
CTBa y aTOMOB 3j1eMeHToB a) VII-A rpynmsl cBepxy BHM3, 0) |ll mepuona ciesa Hanpaso, B) |1-A rpymnisl
CBEpXY BHU3?

Bonpocsl k 3ammTe 1ad0opaTopHoii padoTsl '"PacTBoOpbI 2/1eKTPOJIUTOB"

1. Kak knaccuuuupyroT 31eKTpOIUTHI 110 CTeNeHu Aucconuanuu? K kakum 351ekTpoauTam OTHO-
csares caenyromue Beriectsa: KOH, NaCl, CH;COOH, HNO3;, HNO,, K,CO3, H,0, NH,OH, HCIO?

2. Uto nipeacTaBisieT co00il BIpakeHUE JJIsI KOHCTAHTBI JUCCOIUAIMU? 3aUIIINTE BHIpAXKCHUE
U1 KOHCTAHTBI TUCCOIMALINN @) YKCYCHOM KUCIIOTHI, 0) THIPOKCHAa aMMOHUS, B) YTOJIbHOM KHCIOTHI (110
CTYIIEHSIM).

3. 3anumuTe MaTeMaTH4YeCKOe BhIpaKeHHe 3aKoHa pa30aBieHus OctBanbaa. Paccuuraiite cre-
MEeHb AUCCOIMALINK a30TUCTON KUcaoThl B ee 0,02 M pacTtBope.

4. Yro npejcrapiser coboil moHHOE MpousBeenue Boabl? Paccunraiite aktusnoctn H 1 OH™
MOHOB B pacTBOpe, i Kotoporo pH = 8.

5. Paccuuraiite pH a) 0,05 M pactBopa consHoit kuciotsl, 6) 0,05 M pacTBopa ruipoKcuaa aM-
MmoHus, B) 0,01 M pactBopa ruapokcuna kanus, 1) 0,02 M pactBopa azotuctoit kuciaotsl, 1) 0,03 M pac-
tBOpa cynbdara meau (Il) (o | crynenn), e) 0,01 M pacrBopa kapOonara kanus (1o | crynenn).

6. Brimazer Jin 0caiok Ipu cMelMBaHuK paBHBIX 00beMoB 0,01 M pacTBopa HUTpaTa cepedpa u
0,005 M pacTtBopa oanaa Kaaus?

7. JlaliTe onpeneneHus NOHATHSIM: OCMOC, OCMOTHUYECKOE JIaBIICHHUE, TUAPOIIU3 COJIe (ero BUbI),
ANEKTPOIUTHYECKAs TUCCOLMALNsI (OCHOBHBIE MOJIOKEHHUS ), SKCTPAKIIMSL, PACTBOPUMOCTD, IPOU3BEICHUE
pactBopumMoctu. Chopmynupyiite 3akoH Payis u crieacTBus u3 Hero.

OrneHuBaeTCsl aKTUBHOCTH PAaOOTHI CTY/ACHTA HA MPAKTHUECKUX 3aHATHUSX, INyOMHA OTBETOB CTY-
JIEHTA «y JOCKM» MPHU YCTHBIX OMPOCAX B IPOLECCE BBINOIHEHUS 3aJaHUI K KaKIOMY NMPAKTHYECKOMY
3aHATHIO.

Ha npaktuueckux 3aHATHAX 3aal0TCS BOIPOCH! 10 OCHOBHBIM IOJIOXEHHUSIM TEOpETHYE-
CKOr'0 Marepuaia pacCMaTpUBaeMOW TEMbI U MPAKTUKYETCS PEIIEHHE PpaCUYETHBIX 3a]ad MO 3TON
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teme. J{st OBICTPOI POBEPKH YCBOCHHUSI MaTepuaia MpeaaraloTcsi TeCThl (IporpaMMUpOBaHHbBIE
3aJlaHusl) 10 paccMaTpUBAEMOil TeMe.

3agaHus K NPAKTHYECKOMY 3aHATHIO IO TeMe «['aJilbBaHUYeCKHi 3JIeMEeHT»

1. HaifTe onpeneneHus NOHITUSAM: CTaHAAPTHBIN 3JIEKTPOJAHBIA MOTEHIIMAN, TPOBOAHUKY |
u |l pona, amekTpoasl (MX BHBI), raibBaHUYECKH demMeHT, DJIC, mospusamnms 3JeKTpoIoB (ee
BU/[IBI), DJIEKTPOXUMHUYECKHUM Psijl HANPSHKEHUH METallJIOB, KOHIEHTPALMOHHBIN TajbBaHUYECKHMA
JJIEMEHT.

2. CocraBbre cxemy a) Cu-Ag, 6) Li-Mn, 8) Mg-Al, r) Al-Ag, n) Fe-K, e) O,-H», 1) Pb-Zn,

e) Zn-Hg, k) Cu-H,, 3) Na-Cl,, u) O,-Cu ranpBann4eckoro sieMeHTa (yCIOBHs CTaHIapPTHBIE).
3anumuTe ypaBHEHHsI dIEKTpOoAHbBIX mporieccoB u TOP, paccuuraiite 9/IC nByms ciocobamu —
yepes pa3HOCTh MOTeHIHAaNoB U yepe3 AG top.

3. CocraBbTe cxemMy paboOTHl a) cepeOpsHOro, 6) MEIHOTO, B) CBHHIIOBOTO KOHIICHTPAIIMOHHBIX
raJlbBAHUYECKUX AIIEMEHTOB MPH aKTUBHOCTSIX MOHOB cepedpa 0,1 u 0,001 Monb/n, ykakutre akTUBHOCTh
HMOHOB B @HOJIHOM M KaTOJHOW 30HAax. 3alMIINATE YPABHEHUS JIEKTPOIHBIX MPOIIECCOB, PACCUUTANTE Be-
mnuuny DJ1C.

4. Kakue BHIBI 3JIEKTPOJOB BaM u3BeCTHbI? ONUIIUTE YCTPOWCTBO a) HOPMAILHOTO
BOZIOPOJHOTO, 0) HOPMAIBHOTO KHCJIOPOJTHOTO AJICKTPOJOB. BeiBemute ¢opmyny s pacuera
MOTEHIIMaja a) BOJIOPOAHOTO, 0) KUCIOPOIHOTO IIEKTPOIOB.

5. Paccuuraiite mnOTEHIMANBl BOJOPOJAHOTO M  KHCIOPOAHOIO DIEKTPOJOB IPHU
napuuagbHOM JaBieHuu razos 1 atm. u pH a) 9, 0) 12, 8) 3, 1) 14, 1) 0.

IIpumep nporpaMMupoBaHHOro 3aganus: Bapuanr 1 Tema « ATOMHO-MOJIEKYJISIDHOE YYeHHeE.
Kiaccel BemecTB»

1. {ns monmHoCTRIO poTekaromen peakuuu 1o cxeme K + Hy = KH oTHOmenue xonndecTs BTOpo-
IO peareHTa U poAyKTa COCTaBIIAET:

1:1 | 1:2 | 2:1 | 3:1 |
2. Yucno Moiielt aTOMOB KHUCTIOpoJia B 5.6 11 030Ha (H.y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B xakoMm u3 CIEIYIOIINX BEIIECTB MacCcoBas J0JIA yriepoaa HauOobIas?
| C,HsCl | C,HsOH | C,HsNO, | CHsSOsH |

4. o 3amanubM BetiectBaM — ruapokcuay Ca(OH), u kucmoranomy okcuay CloO; — BeiBoagMTCS
dhopmyna cpenHel cou:
| CaClO; | CaClO, | Ca(ClO3), | Ca(ClOy), |
5. B cxeme mpeBpaiiieHui BemectBaMu X1, X, Xz aBistores Na + H,O — X;+ Hp SO4— Xo +
BaCIz — X3
Na,O, Na, SOy, Na,O,, NaOH, Na,O, Na, SOy, NaOH, Na, SOy,
NaOH Ba SO, Ba SO, Ba SO,

CrocoOHOCTh HA3bIBATh IIpU YCTHOM OTBETC OCHOBHBIC 3aKOHBI, IIPUBOAUTH HpOCTeI\/'IHH/Ie MaTrema-
TUYECKHE 3aKOHOMEPHOCTH M3YYaeMbIX SIBJICHHUH COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHUpPOBaH-
HOCTH KOMITETCHIINU Ha JJAHHOM dTare ee (OpMHUPOBaHUS, B JIOTIOJTHEHUE K TIOPOTOBOMY CaMOCTOSITEIIHHO
pemaTh 3a7a4y — COOTBETCTBYET MPOABHHYTOMY YPOBHIO; B JIOTIOJIHEHUH K MIPOABHUHYTOMY CTYJIEHT CIIO-
cOOEH apryMeHTHPOBATh M3MEHEHHUS IPU BHECCHWH JOMOJHUTENbHBIX YCIOBUH — COOTBETCTBYET JTa-
JIOHHOMY YpPOBHIO).

ChopMHUPOBAaHHOCTH YPOBHSI KOMIIETCHIIMH HE HIDKE TIOPOTOBOTO SIBJISETCSI OCHOBAHUEM IS J10-
ycKa 00y4aronierocsi K mpoMeXKyTOUHOM aTTECTAINH 110 TaHHOW TUCITUILINHE.
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PopMOli TPOMEKYTOUHOM aTTeCTallMU MO JAHHOW JUCLUILIMHE SIBISETCS SK3aMEH C OLEHKOM ,
ouieHuBaeMblil no npussrod B HUY «MOW» verbipexbamnbHOl cucteme: "otamyno", "xopomo", "yno-
BJIETBOPUTENHHO", "HEYJOBIECTBOPUTEIHHO" .

DK3aMeH 0 JUCIHILTNHE «XUMUSD» POBOJIUTCS B YCTHOU (popme.

Kpurepun onennBanus (B COOTBETCTBUU C HHCTPYKTHBHBIM muckMoM HUY MDMU ot 14 mas 2012
roga Ne 1-23):

OLeHKH «OTIUYHO» 3aCIYKUBAET CTYJEHT, OOHAPYKHUBIIMIA BCECTOPOHHEE, CUCTEMATHYECKOE U
rIyOOKOe 3HAHME MATePUAIOB U3YUYEHHOW AVCIMILINHBI, YMEHHE CBOOOIHO BBIMIOJIHATH 3aaHMUs, IPEIY-
CMOTPEHHbIE IIPOIPAMMOM, YCBOMBIINI OCHOBHYIO U 3HAKOMBIW C JIONOJIHUTEIBLHOMN JINTEPATypOil, peKo-
MEHIOBaHHOH paboueil mporpaMMoil AUCIUILINHBL, TPOSBUBIINN TBOPUYECKHE CIIOCOOHOCTH B IMOHUMA-
HUU, U3TI0’)KEHUU U WCIOJIb30BAaHUN MaTEPHANIOB U3YUYEHHOMN AUCIMILTUHBI, O€3yNpPEeYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIPOCHI OMJIETa, HO M Ha JIOTIOJHUTEILHBIC BOMPOCH B paMKaxX pabodeil mporpamMMbl TUCIH-
IIJIMHBI, IPABUJIBHO BBINOJHUBIIEMY IPAKTUYECKUE 3aJaHUE

O1eHKH «XOPOIIOY» 3aCiy)KUBAET CTYACHT, OOHAPYKUBIIUI IMOJIHOC 3HAHWE MaTepHalia U3ydeH-
HOM JUCUUIUIMHBI, YCIEUIHO BBINOJHSAIOMIMA MPEeTyCMOTPEHHbIE 3aJaHUs, YCBOUBIIMI OCHOBHYIO JIUTE-
paTypy, peKOMEHJOBaHHYIO paboyeil mporpaMMoi JUCHUILUIMHBI, TTOKA3aBIIEMY CHCTEMAaTHYECKUU Xa-
pakTep 3HAHUI MO MUCHUIUIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OMIIETa, NMPABHIBLHO BBINOJIHUBIIEMY
MIPAKTUYECKHE 3a/IaHUE, HO JOMYCTUBIIEMY ITPU 3TOM HEPUHITUITHAILHBIC OIIHOKH.

OueHKH «yJTOBJIETBOPUTEIHLHOY 3aCTY>KUBAET CTYIEHT, OOHAPYKHUBIIHN 3HAHHE MaTepuana H3y-
YCHHOW JUCIMIUIMHBI B 00BEME, HEOOXOAMMOM JUIS JNajdbHEHIIeld ydeObl M MpeACTOsIIeH padoThl 10
npodeccuu, CIpaBIsSIOUIUIACS C BBHIIOTHEHUEM 3aJaHHM, 3HAKOMBI C OCHOBHOW JTUTEPATypOil, peKOMEH-
JIOBaHHOM pabodyeil mporpaMMoi UCIUIUIMHBL, TOMYCTUBIINM MOTPEITHOCTh B OTBETE HA TEOPETHUECKUE
BOIIPOCHI W/WJIHM MPU BBIMOJTHEHUN MPAKTHUECKUX 3aJaHHid, HO 00Iagaronuii He0OXOIUMBIMH 3HAHUSMHU
JUTSl X YCTPAHEHUS IO, PyKOBOJCTBOM IPEINOAaBaTeNsl, THOO HENPABWILHO BBHIMOJHUBIIEMY MPaKTHYE-
CKOE€ 3aJlaHHe, HO MO YKa3aHUIO MPENoAaBaTesl BHIMOJHUBIINM IPYrHUe MPAKTUYECKUE 3aJaHUSI U3 TOTO
XKe pazzelia TUCIUTITUHBL.

OrneHka «HEYJOBIETBOPUTEIHHOY BBICTABIIAETCS CTYACHTY, OOHApYKUBILIEMY Cepbe3HbIE Mpole-
JIbI B 3HAHUSIX OCHOBHOT'O MaTepuaja U3y4eHHON NUCIUIUIMHBI, JOMYCTUBIIEMY MPUHIMITHAIbHBIE OIIHO-
KM B BBITIOJTHEHHUH 3aJaHU, HE OTBETUBIIEMY Ha BCE BOIPOCHI OWIIETa U JOMOJHUTEIbHBIE BOMPOCHl U
HETIPAaBUJILHO BBITIOJHUBIIEMY MPAKTHYECKOE 3aJaHue (HETPABWIHLHOE BBITIOJIHEHHE TOJBKO MpPaKTHYe-
CKOT'O 3aJIlaHUs HE SIBJSETCSA OJIHO3HAYHON NMPUYUHOM ISl BBICTABJICHHUS OLEHKH «HEYIOBIETBOPHUTEIb-
HO»). Kak mpaBuiio, orieHKa «HEyAOBIETBOPUTEIHHO CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT TPOJO0JI-
KUTHh 00ydeHHe 1Mo oOpa3oBaTeNbHON Mmporpamme 0e3 MOMOTHUTEIbHBIX 3aHATHH MO0 COOTBETCTBYIOIICH
TUCIUTIIUHBEL ((POpMUpOBaHUS W Pa3BUTHS KOMIICTCHIIUH, 3aKpEIUIEHHBIX 3a JAaHHOW IUCIMILIAHON).
O1ueHKa «HEYJOBIETBOPUTEILHO» BBICTABIISIETCS] TAKXKE, €CJIM CTYACHT: MOCJEe Havajla SK3aMeHa OTKa3aJl-
Csl €r0 ClIaBaTh WJIM HapyIIWJ MPaBHJIa CAA4M dK3aMeHa (CIHUCHIBAJI, TOJICKA3bIBall, OOMaHOM IIBITAJICS
MOJIYYUTh O0JIee BHICOKYIO OLEHKY H T.1I.

B 3aueTHVIO KHMKKY CTYIEHTA U BBIIIUCKY K JUILUIOMY BBIHOCUTCS OIIEHKA DK3aMEHA IO JHCIIH-
IUIAHE 32 2 CEMECTD.

6.3 TunoBbie KOHTPOJIbHbIE 33JaHUSl WJIM HHbIe MATEPHAJbl, HEOOXOAUMBIE /UIA OLEHKHU
3HAHMH, YMEHHUH, HABBIKOB W (WJIM) ONBITA [JAEATEJbHOCTH, XAPAKTEPU3YIOUIUX 3Talbl
(popMHpOBaHUsI KOMIIETCHIIHI B polecce OCBOCHNUs 00pa30BaTeIbHOI NPOrPaMMbI

Bonpocsl o popMUpOBaHUIO M Pa3BUTHIO TEOPETUUECKUX 3HAHHM, TPETYCMOTPEHHBIX KOMIIe-
TEHLUSIMHU, 3aKPETJICHHBIMU 32 AUCLUILIMHOMN (IPUMEPHBIE BOIIPOCHI 110 JICKLIMOHHOMY MaTepuaiy Juc-
UIUTHHBL JUTS pyOeXKHOTO KOHTPOJIS, HAIIPUMED, 110 HUKEPUBEICHHBIM TEMaM):

PaCTBOPLI 3JEKTPOJIMTOB H HEIJICKTPOJIUTOB
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1.OcmoTHueckoe JaBiaeHue pacTBopa, coaepxaiiero 45 r riroko3sl (M= 180 r/Moub) B 171 BoIbI
paBHo 607950 Ila. Onpenenure TemMneparypy pacTBopa.

2. Paccunraiite pH 0,1M pactBopoB azotHoil kucnotsl, 0,04 M rugpokcuna ammonust u 0,05M
XJIOpUJa aMMOHHS.

3.CocTtaBbTe MOJIEKYJSPHBIE U MOJICKYJISIPHO-UOHHBIE YpAaBHEHUS PEaKUil MEXIy: a) HUTPATOM
Oapus u cynbharoMm HaTpus; 0)kapOOHATOM HATPHUS U CEPHOU KUCIOTOM; B)CYIb(DHIOM Kaaus H
BOJIOH.

4. JIuccounanusi BOAbI, BBIBOJ KOHCTAHTHI HOHHOTO MPOU3BEACHUS BOJIbI, IOHSATHS BOJOPOIHOTO U
TUIPOKCUIIBHOTO TTOKa3aTeleH.

5. Cmemanu paBueie 00beMbl 0,02 M pactBopa xsopuaa kansuus u 0,02 M pactBopa cyibdara
kanus. Bemazer mu ocagok cynbdata kansuus? (IPcasos) = 6-10‘5)

OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
1. Onpenenure crenens okuciaeHus cepbl B coeaunernd HySO3 (NHy ),S, Li; SO3 .
2. Kaxkoii mipoliiecc 1 1o4emMy BbhIpaXkaeTcsi CXEeMOM: Fe*? > Fe™?
3. K kakomy tuny OBP otnocutcs peakiust: (NH;),Cr,O7—N; +Cr,03 +H,0. Tlonbepure
KO3(PPHUIIMEHTHI B ypaBHEHUH PEAKIINU, YKQKUTE OKHCIUTEIh U BOCCTAHOBUTEIh
4. Kakue cBoiictsa MoryT nposieiste CI77 u CI*> 2 Otser obocuyiire.
5. IMonGepure KO3PPUITUCHTH B YpPaBHEHUH PEAKIIMN METOIOM AJICKTPOHHOTO OallaHca, YKaKUTE
OKHUCJIUTEIh U BOCCTAHOBUTEIb:

MnSO, + KIO3; + KOH— MnO; + I, +K,S0,4 + H,O

l'anbBaHn4YecKuil 3jIeMEeHT
1. CocraBbTe cxemy pabOThl cepeOpsIHO-BOJOPOJHOIO TaIbBAHUYECKOTO 3JIEMEHTa (YCIIOBHS
CTaH/IapTHbIE).
2. HanumuTe ypaBHEHHE peakiuu, MPOTEKalollell Ha aHoae B paboTarolieM TrajibBaHUYECKOM
3IeMeHTe, TOK0oOpasyromas peakiust koroporo Zn + Ni%* = Zn®* + Ni.
3. Paccuwuraiite ctannapthyto D/1C cepeOpsHO-HUKENEBOT0 ralbBAaHUYECKOTO 3JIE€MEHTA.
4. Kak m3menutca 3/1C cepeOpsHO-CBUHIIOBOTO TajlbBaHUYECKOIO 3JIEMEHTa M0 CPaBHEHHUIO CO
CTaH/JapTHBIM 3HAYEHUEM, €CIIM aKTUBHOCTH MOTEHIIMAIONPECNSIONINX HOHOB B pe3yabTaTe pa-
60T1bI u3MeHmIach B 10 paz?
5. Paccuuraiite D/1C ragpBaHMUECKOTO 3JIEMEHTA, €CIIM U3MEHEeHHe sHeprun I'n60ca Tokoobpa-
3yrolel peakuu paBHo -227,7 kJx/Monb, N = 2.

Bormpocsl Mo 3aKperuieHnI0 TEOPETUYECKUX 3HAHWM, YMEHUN M NPAKTUYECKHUX HABBIKOB, MPEAY-
CMOTPEHHBIX KOMITETEHIIUEH (BOIPOCHI K DK3aMEHY)

[lepBbiii 1 BTOpPOH BOIPOCHI B 3K3aMEHALIMOHHOM OMJIETE CTY/IEHTa — BOMPOCHI MO JEKIIMOHHOM
Mmatepuany (Bomp.1-25). Tperuil Bonpoc — 3a7aya Ha TeMy, OJIM3KYIO K pa30upaeMbIM Ha MPAKTUYECKUX
3ansaTHsX. (Borp.1-30).

Bomnpocsl k 3k3aMeHy 1o Kypcy « XHUMHS»:
1. TlonsaTHe 0 XUMUYECKOM dKBUBaNeHTe OmnpenereHne YKBUBAICHTOB BEIIECTB B HOHOOOMeHHBIX 1 OB
peakuax (Ha nmpumepax). Pacder MoJsspHON MacChl SKBHBAJICHTOB MPOCTHIX M CJIOXKHBIX BEIIECTB, JK-
BHUBAJICHTHBIX 00BEMOB T'a30B (Ha MpUMepax). 3aKOH SKBUBAICHTOB.
2. PazButne mpejncraBiieHnid 0 cTpoeHHM atoMa. CoBpeMEHHBIC MPEACTABICHHUS O CTPOCHUU aTroma
(KBaHTOBO-MEXaHUYECKass MOJEIb): TOHATHE opOuTamu. [IpuHIMI HEompeaeneHHOCTH, BOHCTBEHHAS
MIpUpOJA JIEKTPOHA.
3. KBanToBbIe uncna kKak pe3ynbTaT pemienus ypasHeHus lllpenunrepa (rinaBHoe, opOUTaNBHOE, Mar-
HUTHOE,) CIIMHOBOE, X (PU3MYECKUN CMBICI (Ha TPUMEpax)
4. DnexTpoHHbIE (HOPMYIIBI aTOMOB. [IpUHIUIBI U TIOPSIIOK 3aIIOJIHEHUS] AaTOMHBIX OpOUTANIeii MHOTO3JIEK-
TPOHHBIX aTOMOB (IPUHIMI MUHMMYyMa 3Hepruu, npuHuun [laymu, npaswio I'yana, npasuno Kieukos-
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ckoro) (Ha mpumepax) IloHsTHE O POPMUPYIOIIEM IIEKTPOHE.

5. Ilepuonnueckas cucrema snemenToB Jl. U.MenneneeBa. OCHOBHBIE CBOMCTBAa aTOMOB (pajinyc, SHEPTUs
MOHU3AaLUU, CPOACTBO K DJIEKTPOHY, IIEKTPOOTPHULIATEIBHOCTh, OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
CBOIMCTBA) M 3aKOHOMEPHOCTH UX U3MEHEHHUs B rpynnax u nepuojaax. llepuoguueckuii 3akoH.

6. [ToHsTHE O BaJICHTHBIX NIEKTPOHAX W BajieHTHOCTH. OlpesielieHue BAaJICHTHOCTH aToMoOB S-, p-, d-, f-
3JIEMEHTOB B BO30Y)KJICHHOM M HEBO30YKJIEHHOM COCTOSHMHU (Ha mpumepax) BanentHocts snementos |l
IIEPHOJA.

7. Xummueckas cBsi3b. OOpa3oBaHnE XMMUYECKOH CBSI3U 10 METOAY BAJICHTHBIX CBs3ell (Ha mpumepe Mo-
nexyn tumna Cly, Lip, HpS, noHoB NH," H30+): CBOMCTBAa KOBAJICHTHOM CBSI3M: :HAIPABICHHOCTh, HACHI-
LIEHHOCTb, MOJISIPHOCTb.

8. OCHOBHbBIE XapaKTEPUCTUKA XMMHUYECKON CBS3M (IJIMHA, SHEpIrHs, BaJIeHTHBIN yron). CBoiicTBa MOHHOMN
CBSI3M, CBOMCTBA KOBAJICHTHON cBsi3M Buipl xumuueckoi cBsi3u Ha mpumepe moiekya: NaCl, O, NHs,
KHCO:s.

9. KoBasieHTHas XMMHYeCKasi CBsI3b, MEXAaHU3MbI €¢ 00pa30BaHUs U CBOMCTBA (HACKHIIIAEMOCTb, HAIIPaB-
JICHHOCTb, KPAaTHOCTb, IMOJIAPHOCTH). BuIbl KOBajeHTHOH cBA3M (MOJsApHas, HEMoysgpHas, JOHOPHO-
akuenTopHasi) (Ha mpumepax).

10. MonHas cBsI3b, €€ 0COOEHHOCTH, MEeXaHU3M oOpa3oBaHus. CBOMCTBA BELIECTB C MOHHOM CBA3bIO. Me-
TaJJIMYEeCKasi CBSA3b U 00II1Ee CBOWCTBA METAJLIOB.

11. MexxmonekynsipHoe B3aumojeiictsue. Cunbl Ban-nep-Baan (opueHTanMoHHOe, WHIYKIIMOHHOE, JHC-
NIEPCUOHHOE B3auMozelcTBre). BonoponHas cBs3b, BIMSHUE €€ HAa CBOMCTBA BEILIECTB.

12. KommiekcHble COeMHEeHUs: CTpoeHue, kiaccudukanus. CryneHyaras AMCCOLMAIMS KOMIUIEKCHBIX
coelMHEeHN. MaTeMaTnyecKkoe BBIPaKEHNE KOHCTAHTBI HECTOMKOCTH KOMILJIEKCHOTO HOHA. BHIbI CBsA3M B
KOMIUJIEKCHBIX COeTUHEHUsX. MexaHu3M o0pa3oBaHus CBsA3ed BO BHyTpeHHeW cdepe (Ha mpumepax) 1o
METO/Ty BaJICHTHBIX CBSI3EH.

13. Tubpuanzaiust aToMHBIX opOuTanel npu 0Opa3oBaHMM XMMHYECKOM CBsI3M. THIIBI TMOpHAN3AIMH.
IIpoctpancTBeHHas CTpg/KTypa U TOJIIPHOCTH MoJieky (ma npumepax BeF,, BCl3,CH4, NH3, n kommiekc-
ubix noHoB [CU(NHa3)4]*".[Zn(NHa3)4]>).

14.TTousTue o ¢dazax. @azosbie paBHOBecus. [IpaBuio ¢a3. Onucanue Gpa3oBoil 1uarpaMmbl COCTOSHUS BO-
TIbL.

15. IIpenmer TepmoanHamMuky. TepmoanHamuueckue cucteMbl, Ux kiaaccudukamus. [Ipoueccsl. Tlonstue o
(GYHKIMSX cOCTOsIHUS cucTeMbl Tertora u pabota. BHyTpeHHsst sHeprust u sHTanbnus. [1epBblii 3akoH Tep-
MOJMHAMUKH.

16. TerutoBoii addext peakimit. Tepmoxummuyeckue ypaBHeHHs. 3akoH 'ecca B TEPMOXMMUYECKHX pacueTax
(Ha mpumepax).

17. Durponus kak yHkuus cocrosuus cuctemsl |l u 1l 3akonsr Tepmoauaamuku. CrocoOsl ornpeserne-
HUS U3MEHEHUS PHTPOIHUHU B XOJI€ XUMUYECKUX peakiuil. I3MeHeHune sHTponuu npu (HazoBbIX Nepexoaax.
18.Ompenennenne  HampaBlieHHss W Tpefena  CaMONPOU3BOJIBHOTO — IPOTEKAHUS  pEeaKIMi.
OHTaNbIUMHBIN U SHTponuiHBIM (akTopsl. CBoOOAHas sHeprus ['mO6ca. Temmeparypa paBHOBecHs.
CBs13b sHepruu [ 'ub6ca ¢ KOHCTAHTOW PaBHOBECHS.

19. [oHsITHE O CKOPOCTH W MEXaHU3MaX XUMHUCCKOW PeaKIMy. 3aKOH JICHCTBUS Mace I TOMO- M TeTepo-
TEHHBIX peakLuil (Ha mpuMepax). 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT KOHLEHTpAIMH BEIECTB, AABJICHMUS
1 00beMa CHUCTEMBI, TUIOIIAIU TOBEPXHOCTH pa3aena (a3

20. 3aBHCHMOCTh CKOPOCTH XMMUYECKOM peakiuu oT Temneparypsl. [Ipasuno Bant-I'opda. Dueprus ak-
THBalMU. YpaBHEHHE AppeHHyca. JHEPreTHYeCKUe AUArpaMMbl XoAa HK30- M DHAOTEPMHUYECKON peak-
LU,

21. Katanu3: Bubl, MexaHu3Mbl. OCOOEHHOCTH KaTATUTHUYECKUX MPOLECCOB. DHEPreTUUYECKUE uarpam-
MBI KaTJIMTUYECKON U HEKATAIUTUYECKON PEAKLUU.

22. XuMu4eckoe paBHOBECHE, ero npu3Haku. KoHcTaHTa paBHOBECHs Il TOMO- U T€TEPOreHHBIX peakLuil
(Ha nmpumepax). 3aBUCUMOCTb KOHCTaHThl PABHOBECHS OT TEMIIEPaTyphI.

23. BinsiHue n3MeHeHHs KOHLEHTpAlUK BELECTB, TEMIEpaTyphl, AaBICHUS U 00bEMa CUCTEMBI, KaTalu-
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3aTOPOB HAa XUMHUYECKOE paBHOBECHE U KOHCTaHTy paBHoBecus. [Ipunuun Jle-Illarense (Ha npumepax).
24. Tlonsitue o pactBopax Knaccudukamus pactBopoB JXXunkue pacTBopbl. MeXMOJIEKYISIPHOE B3aUMO-
neiicteue mpu pacteopenun nonnoro (NaCl) u crabomomspraoro (CH3COOH) Bemecta. ConbBaTanus u
ruapatanys MoHOB. TepMonmHaMHUYecKue MPUYMHBI 00pa3oBaHUs pacTBOPOB. TerutoBbie 3¢ (GeKTs mpu
PacTBOPECHHUH.

25. CriocoObl BeIpa)keHHsI KOHLIEHTPAIIMK PAaCcTBOPOB (MaccoBasi A0S, MOJIIPHAs JOJIs, TUTP, MOJSpHAs
KOHIIEHTpALMsl, HOpMasibHasi KOHLEHTpaLus).

26. lucniepcHble cucteMsbl. JlucnepcHocts. Knaccudukaius quciepCHBIX CUCTEM IO arperaTHOMY COCTOSI-
HUIO JUCHEPCHON (ha3bl M AUCIEPCUOHHOM cpefibl (¢ mpuMepamu). [lomydyeHune u cBoiicTBa AMCIIEPCHBIX CH-
creM. PactBopsl, ux kinaccuukanus. HacwleHHbIe, HEHACBIIIICHHBIE, IEPECHIIIEHHBIE PACTBOPHI.

27. UneanpHblil pactBop. KommuratuBHble cBOMCTBa pacTBOpoB. [loHMKeHME AaBiIeHUs Mapa pacTBOPHU-
TEJs HaJl pacTBOPOM, MOBBILIEHUE TEMIIEPATYPbl KUIIEHUS U MOHMKEHUE TEMIIEpaTyphl 3aMEep3aHUsl pac-
TBOpa (3aKkoH Payist), ocMOoTHYECKOe JaBJIEHHE.

28. CBoiicTBa HCTUHHBIX pacTBOPOB. CIIOCOOBI BBIPAKEHHS KOHIIEHTPAIIMH: MaccoBasi IOJs, MOJISpHas,
MOJIIpHas SKBUBAJICHTA, TUTP, MOJISUIbHASL, MOJIBHAS J0JIs1, B3AUMOCBSI3b MEX/1y KOHLICHTPaLUsIMHU

29. PacTBOpBI JIEKTPOIUTOB. MEXaHU3MBI JICKTPOTUTHYECKON JUCCOLMAIMH BEIIECTB C MOHHON U KOBa-
JICHTHOM NOJIIPHOM CBA3b10. CTyneH4aras AUCcCoLanus.

30. PactBopsI cnabbix snektponuToB. Crenens auccouuanuu. Koncranra mucconmanuu. 3akoH pa3zdaB-
nennst OCcTBaAIbAA.

31. PacTBOPBI CHIIBHBIX AJIEKTPOJIMTOB, TUIIBI B3AaUMOACHUCTBUI B 3TUX PAacTBOpax Ha MpUMeEpE pacTBOpe-
Hus NaCl. AxtuBHOCTh MoHOB. VoHHas cuia pactBopa. I[IpaBHio MOHHON CHIIBL. Y CIIOBHS IPOTEKAHUS
peaxiuii oOMeHa B pacTBOpPax 3JIEKTPOIUTOB.

32. KucioTHO-OCHOBHBIE CBOMCTBA BELIECTB C TOUKU 3PEHUS TEOPUHU DIEKTPOIUTHUECKONW THCCOLMALNH.
HNonnoe npousseneHue BoAbpl. BonopoaHblid ¥ THAPOKCUIIBHBIN NOKa3aTenn. MHAnKaTopsbl.

33. PacTBOpBI ManopacTBOPUMBIX JIEKTPOJIUTOB. [TOHATHE O HACBHIIEHHBIX, HEHACBILIEHHBIX U MEPEChI-
IIeHHbIX pacTBopax. PactBopumocts. [lpousBeneHue pacTBOpUMOCTH. YciioBHE 0Opa3oBaHHS OCAJKOB
MaJIOpacTBOPUMBIX 3JIEKTPOIUTOB.

34. Tunponu3 coneit. Buapl ruaponusa: mo KaTuoHy, 10 aHHOHY, 110 KAaTHOHY M aHUOHY OJIHOBPEMEHHO (Ha
npumepax). KomuuecTBeHHass XxapakTepUCTHKa THJIPOJIN3a: KOHCTaHTa M CTENEeHb Iuaponu3a. PakTopsl,
BIMsIIOIIME Ha ruponu3. CrocoObl cMellleHsl paBHOBeCUS Mpoliecca ruaponusa. pH B pacTtBopax rua-
POIU3YIOLIUXCS CONEN.

35. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE TIpoliecchl [IoHsATHE 00 OKMCITUTENE, BOCCTAHOBUTENE, OKHCICHHH,
BOCCTAaHOBJIEHUU. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BEILIECTB, MX 0OOCHOBaHUE C TOUKH 3pe-
HUS cTpoeHus aroma (Ha npumepax). Tunel OBP (c nmpumepamu). Meton anekTpoHHoro OanaHnca (Ha npu-
Mepe).

36. O0mHe 3aKOHOMEPHOCTH AJIEKTPOXUMHUYECKHIX TPOIECCOB. BOZHMKHOBEHUE AJIEKTPOAHOTO MOTEHIINA-
na. [Ixana cTaHgapTHBIX 2JEKTPOAHBIX NOTEHIUAIOB. TUIIBI 2JIEKTPOJIOB.

37. T'a30BBIC EKTPOABI (BOJOPOIHBIN, KHCIOPOIHBIN ), HX CTPOSCHHUE. Y paBHEHHS MPOIECCOB, MPOTEKAIO-
IIMX Ha BOJOPOAHOM U KHUCJIOPOAHOM MIEKTpoJax MpH pa3HbiX 3HaueHusXx pH. M3menenne pH cpensl npu
paboTe ra30BbIX IEKTPOI0B. YpaBHeHHe HepHeTa [Tt ra30BbIX AJIEKTPO/IOB.

38. 'anmpBanuueckue 31eMeHThl: ycaoBus padoTsl. DJIC u Hanpspkenue. Crnocoos! pacuera DJIC. Yerpoii-
CTBO TraJIbBaHUYECKOro areMeHTa [lanusnsa-SAkodu, cxema ero paboThl, JIEKTPOJHBIE MPOIECCHI, TOKOOO-
pasyromas peakusi.

39. KoHIIeHTpaIlMOHHbIE TalbBaHMYECKUE JJIEMEHTHI: YCIIOBUSI PaOOTHI, CXeMa, YPaBHEHHsSI AIIEKTPOIHBIX
nporieccoB. 3JIC (Ha KOHKPETHOM IpUMEpE).

40. 3aBUCHMOCTb JIEKTPOAHBIX MOTEHIMATIOB METAIJIMYECKUX U Ta30BbIX JIEKTPOAOB OT (hakTOpoB cpe-
nel. YpaBHenue HepHera. MI3MeHeHHe akTUBHOCTEH MOHOB B aHOJHOM M KaTOAHOMW 30HaxX mpu padore I'D
(Ha mpumepe).

41. IpuHun paboThl TOIIMBHBIX AJIIEMEHTOB Ha MIPUMEPE BOJOPOIHO-KUCIOpOaHOTO T3.

42. Tlonspuzanus anektponoB. Ee Buapl 1 Mexanu3msl. [lonspu3aloHHble KpUBbIE IPU paboOTe rajibBaHU-
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YECKUX AJIEMEHTOB, KOPPO3UH, SJIEKTPOIN3€E. 3HAUCHUE MOISPU3ALNHN B SJIEKTPOXUMUUECKUX CUCTEMAX

43. DnekTponu3 coyell (Ha mpuMepe 3JEKTPOJIH3a PacTBOpa COJM C PACTBOPHMBIM aHOAOM). Cxema 3JieK-
Tposm3a. [locnenoBaTenbHOCTh ANEKTPOAHBIX IPOLECCOB.

44. KonuuecTBEHHbIE 3aKOHOMEPHOCTH 3JIeKTposn3a(3akoHbl Papajes, BbIxo 1o Toky). [lomsipusanus
IIPH DJIEKTPOJIN3e (Ha MprUMepe 3JIEKTPOIN3a BOJHOIO pacTBopa Cyib(aTa Kajaus Ha HUKEJIEBBIX AJIEKTPO-
nax).

45. [IpuMeHeHne JIEeKTPOoJIn3a: MONYYeHHE YHCTHIX BEUIeCTB padMHUPOBAHUEM METAIIOB, AJIEKTPOMe-
TaJUTyprusi, TalbBAaHOIUIACTUKA, TaJIbBAHOCTETHUS, DJIECKTPOINOIMPOBAaHUE, pa3MepHas oOpaboTka mera-
JIOB, aHOJTHOE OKCUIUPOBAHHUE.

46. Koppo3usi MeTaiioB, ee BUABI. Y CJIOBUS MIPOTEKAHUS NEKTPOXUMUYECKON KOppo3un. CXeMbl MUKPO-
rajlbBaHUYECKUX KOPPO3UOHHBIX 3JIEMEHTOB, YPAaBHEHHUS aHOAHBIX U KATOJHBIX MPOLIECCOB(HA MpUMeEpE).
Bonopoanas u kucnopoaHast 1enoyisipu3anus, yCIOBUs €€ YCUICHUS.

47. MeTaminueckue U HEMETAJUTMUECKHUE MOKPBITUS KaK METOJ 3allUThl OT Koppo3uu. CXemMbl KOppO3u-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIIEHUH METAININYECKUX IMOKPHITUH (Ha IpuMepax).

48. CyIIHOoCTh 3JEKTPOXUMHUYECKUX METOJOB 3alIUTHl OT KOPPO3UH (aHOIHAs, KAaTOJHAs, MPOTEKTOpHAs
3aluUTa). Y paBHEHUS MPOLECCOB, MPOTEKAIOUINX HA aHOJHBIX U KAaTOJHBIX y4acTKaX IPH JIEKTPOXUMHUYE-
ckou 3awmure. [laccuBHOCTH MeTAIIIOB. JlerupoBanue.

49. MeTo/pI 31U ThI OT KOPPO3HH, CBSI3aHHBIE ¢ 00pab0OTKOW KOPPO3NOHHOH cpebl. MHTHOUTOPBI KOPPO-
3UM, MEXaHU3MBbI UX JEHCTBUSI.

50. ToruBHBIC 3JIEMEHTHI, X BUIBL. KuciopomHo-Bogopoanbsii TD: crpoeHue, ypaBHEHHUS MPOIIECCOB,
JIOCTOMHCTBA U HEI0CTaTKU.

51. AKKYMYJIATOpBI: BUJIbI, yCTPOWCTBO, PUHIIUII padOThI, ypaBHEHUS MPOLIECCOB MPH 3apsale U pa3ps-
K€, JIOCTOMHCTBA U HEJIOCTATKU (Ha MpUMepe KMCIOTHBIX U LIEJIOYHBIX aKKyMYJISITOPOB).

52. XuMu4eckre UCTOYHUKH TOKa. MapraHiieBO-IIMHKOBEIA ITEPBUYHBII 3JIEMEHT: YCTPOWCTBO, yPaBHEHUS
IIPOLIECCOB, IOCTOMHCTBA U HETOCTATKH.

53. XeMOTpOHBI: CUETYMKH BPEMEHH, IEKTPOXUMUYECKHE TUObL. [IprHIMT paboThl, 00IacTH pUMEHe-
HUS, TOCTOMHCTBA U HEIOCTATKH.

54. BeicokoMorekynspHble coenuHenus. [loarumeps! u onuroMepsl. [TomyueHne noiaMMepoB: peakiuu mno-
JUMEpHU3alui U MOJIMKOHAeHcau (Ha npumepax). Ctpoenue nonuMepoB. CTeneHb MOJUMEpU3aIIH.
TepMonuacTUYHbIE U TEPMOPEAKTUBHBIE TOJIUMEPHI, UX OCOOEHHOCTH.

55. BoicokonnacTu4yHOe, BSI3KOTEKydYee M CTEKJI000pa3Hoe cOCTOosiHME monaumepoB. CBoiicTBa u o0nacTH
MIPUMEHEHUS! OCHOBHBIX MOJIMMEPOB Ha IMPUMEPE MOJIMATUIIEHA, MTOJUIIPONUIECHA, TOJIUCTUPOIIA, TTOJTUBU-
HWIXJIOpHA, pTopoIruiacTa, eHoracra, AMBUHIIOBOIO U M30IPEHOBOTO Kay4yyKOB, KallpOHOBOTO, are-
TaTHOTO BOJIOKHA, (heHOI(pOopMaTbAETHAHBIX CMOJ.

56. Xumuueckast uaeHTH(GUKAIMS BemecTB. AHaIUTHYeCKni curHain. KauecTBeHHbI aHanmm3. \

DK3aMeHAIIHOHHDbIE 3a1a4YH

1. TIlpu B3aumoneiicTBUU 36 T TPEXBaJIEHTHOIO METasla C CEPHOI KUCIOTON BbIAENUIoCh 44,8 11 Boao-
pona. Onpenenure Metayul. Paccunraiite MOISpHYIO Maccy SKBUBaJeHTa 00pa30BaBIIECHCS COJH.

2. Turp pactBopa Na,SO, paeern 0,01 r/mi. Paccuutaiite MOJSPHYIO ¥ HOPMAIBHYIO KOHIICHTPAIIUIO
3TOr0 pacTBOpa.

3. B 1 murpe Boawl pactBopmin28 r xene3Horo kymopoca (FeSO4 -7H,0). Paccumraiite MOJSIPHOCTS,
HOPMAaJIBHOCTh M MACCOBYIO JIOJIO MOJYYEHHOTO pacTBOPA, €CJU €ro MIIOTHOCTH 1,2 1/MiL.

4. Kakoit 00vem 0,1 H pacTBOpa cepHOIl KUCIOTHI MOXHO TpurotoBuTh u3 0,5 1 ee 40%-ro pacTBopa
(mnotHocTh 40%-r0 pacTBopa 1,3 r/cm )?

5. HamumuTe mosHy0 3JIeKTpOHHYIO hopMmyiny aroMa TexHenws. K kakoMy ceMelcTBY OH OTHOCHUTCS?
VYKaXuTe ero BHEIIHUH 3JIEKTPOHHBIA YPOBEHb, (POPMHUPYIOLIMNA JIEKTPOH, 3HAYCHUSI KBAHTOBBIX YHCEIl
U1 HOPMUPYIOIIETO ANEKTPOHA, IEPEUNCIIUTE BCE €T0 BO3MOKHbIE BaJICHTHOCTH.
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6. 3amumure MOJHYIO SJEKTPOHHYIO (QOpMyiITy aToMma d3JeMeHTa ¢ (POPMUPYIOIIUM 3IIEKTPOHOM 4p
.YKaXuTe BCE €ro BO3MO)KHbIE BaJICHTHOCTH U 3HAYEHUS! KBAHTOBBIX YUCEN JIs1 POPMUPYIOIIETO IEKTPO-
Ha.

7. YKaxXWTe YUCIIO HECTIAPEHHBIX AIEKTPOHOB B OCHOBHOM M BO30Y)KJICHHOM COCTOSIHUHM aTOMa XJIOpa.

8. Tlonb3ysch TabmUIEN >IEKTPOOTPUIIATEIBHOCTEH, OMpPEIeIUTe XapaKTep CBA3eH B MOJIEKYJIE CEpHOM
KHUCJIOTBI U €€ HATPUEBOM COJIU.

9. Ompenenure THH THOPUAM3ALMU U H300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIUX MOJICKYI:
BeCly, SiH,. ITonsipHbl Ji1 3TH MOJIEKYJIbI?

10. ITpousBeneHHE pacTBOPUMOCTH XJIOpUIa cepedpa 1,78:10™° Kaxoii oGbem Bozbl notpedyercs JIst
pacTBOPEHHs OJJHOTO IPAMM 3TOTO BEIIECTBA.

11. Vkaxwure HarpapieHue nporekanus mnporecca A =B + C npu 200°C, ecu AH®°x.p. = -20 x/[>/Mo7b,
JS°x.p. =-100 [Ix/monb-K (mpuBeaute 2 criocoba perieHus).

12. Ompepnenure Temmneparypy paBHoBecus cuctembl A + B = 2AB, ecnu ctangapTHble SHTPONHUH Be-
mectB A, B u AB paBubl cootBercTBeHHO 5 JIx/Monb-K, 10 Ix/mMonb-K u 50 Ix/Mons-K, a uamMeHnenue
SHTAJIBIHNU B X01e 3Tol peakuuu paBHO 20 k/lx/Monb. [Ipu kakux temnepaTypax OTHOCHTENBbHO T, BO3-
MOYXHO CaMOIIPOHU3BOJIEHOE TEYEHUE ITOM PEaKLUH B TIPSMOM HaATPaBICHHH?

13. Paccumraiite, kak m3MeHHTCs cKopocTh peakiun 2NOgy + Oy = 2NOyyy (k= 0,2, y = 2), eciu: a) yBenu-
9UTHh 00BbEM CHUCTEMEBI B 2 pa3a; 0) yBennunth KoHueHTpauio NO B 2 pasa; B) yMEHBUIUTH TEMIIEPATYPY
na 30%?

14. Omnpenenure ckopocth peakuuu A + 3B = 2C, nporekarolieil B ra30Boii (paze, B MOMEHT BPEMEHH, KO-
r71a KOHIIeHTpalus BeuiectBa A u3meHmiach Ha 0,1 Mo/, ecinu HavadbHbIE KOHIIEHTPAIMK BEIIECTB A
u B paBubl cootBeTcTBeHHO 0.5 11 1 Monb/n. K = 0,2. Kak u3MeHUTCSI CKOpPOCTh PEeaKkLUu MPU YBEINYEHUN
JIaBJICHUSI B CUCTEME B 2 paza?

15. Kyna cmecturcs paBHoBecue cucteMsl 2A(r) + B(r) = C(r) + 3/1(1) (JAH > 0) 1 kak npu 3TOM U3MEHUTCS
KOHCTaHTa PaBHOBECHUS, €CJIN a) YBEJIUYUTH JaBJIEHUE B CUCTEME; 0) YMEHBIIUTh 00bEM CHCTEMBI; B) IO-
BBICHM, TEMIIEPATypy: T) YBEIMYUTH KOHIIEHTPAIIHIO BemiecTBa B, 1) BBecTH Karanuzarop?

16. Paccuuraiite BenmmurHy KOHCTaHTHI paBHOBecHs Ui peakiu CHa(r) + 20,(r) = CO4(r) + 2HO(r), ecnu
M3BECTHO, YTO MCXOJHbIE KOHIIEHTpPAIMM METaHa U KHUCIOpPOJAa PaBHBl COOTBETCTBEHHO 6 MOJBL/I U §
MOJIB/JI, a K MOMEHTY HacTYIUIEHHsI paBHOBecHUs IipopearupoBaiio 50% kuciaopoaa.

17. CocraBbTe (hopmyiTy MUIIEIUIBI 30711 Opomuaa cepedpa, MOTydeHHOTo MpudaBiIeHHEM U30bITKa Opo-
MU/a Kajaust K pa30aBlIeHHOMY pacTBOpY HHUTpara cepedpa. [IpuBenure popmysibl KoaryiastHTOB 3TOTO 30-
T8,

18. Beruuciute pH u pOH 0,05 M pacTtBopa cossiHOM KMCIOTHI M Kanus ruapokcuaa. Kakoil user B gan-
HOM pacTBOpe OyIyT UMETh a) METHJIOBBII OpaHXkeBbIi, 0) dheHondTanent, B) 1akmyc?

19. Beruucaute creneHb Aucconuanuu B nporeHtax B 0,05 M pacTBope XJIOPHOBATUCTOW KUCIIOTHI,
ecm K;=3-10%.

20. Beoruucnute pH u pOH 0,01 M pactBopa ruapokcuia ammonus. Kakoit 1iBet B JaHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBIA OpaHKeBbIN, 0) PpeHondTaneny, B) 1akmyc?

21. PaccumraiiTe KOHCTaHTy rujaponusa no nepsoi crynenu ans NasPOs u Benmuuny pH B 0,01M
pacTBOpE ATOU COJIH.

22. Kakas conb: NagPOs, Na;CO3, Na;SO3z, NaNO; runponuzyercs B 6ombliiel cTeneHn U nouemy?

23. Hamummmre peakiuio B3anMOJICHCTBHS TIepMaHTaHaTa Kajlus ¢ IEPEKHChIO BOJIOPOA B KUCION cpe-
ne. Beruncnure MOJISIpHYIO Maccy 3KBUBAJEHTA OKMCIUTENs U BOCCTaHOBUTENsA. byaer nu B3aumope ii-
CTBOBAaTh nepekuck Bomopoaa ¢ KMnO, B menouHoit cpene?

24. Boruucnure IIPreony2 mpu T=298 K, ecnim moreHuuan XeJe3HOW MIACTHHBI, HOTPY-
’eHHOW B HachlmeHHbIH pacTBopFe(OH), paBen (-0,595 B).Bbrunciaure BeaUUnHY 3JIEKTPOJI-
HoTO moTteHnuana kobamera B 0,01 M pactBope cynbdara kobansta (1) 1 xpoma B 0,001 M pactBope
cyiabsdara xpoma (I1).

25. PaccunTaiite 3/IC xene3HO-IIMHKOBOTO TajlbBAHUYECKOTO 3JIEMEHTA MPHU CTAHJIAPTHBIX YCIOBUSIX U
IIPY U3MEHEHUH aKTUBHOCTEH MOTEHIIMAIONPEALIISIONINX HOHOB B pe3ylbTare paboThl sneMenTa B 10 pas3
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[0 CPaBHEHUIO CO CTaHJIAPTHHIM 3HaueHUueM. COoCTaBbTe CXEMY TaJIbBAHUYECKOTO AJIEMEHTA, 3alUIINTe
YpaBHEHHSI SJIEKTPOTHBIX MTPOIIECCOB M TOKOOOPa3yIOIEH peaKIu.

26. CocraBbTe cxeMy pabOThl TUTUEBO-IIMHKOBOrO ['D, 3amuiinTe ypaBHEHUS 3JIEKTPOIHBIX IPOLIECCOB
¥ TOKOOOpasyromiei peaknuu, paccuutaiire ero 3/IC mpu cTaHAapTHBIX YCIOBUAX (ABYMs criocobamn).
[TpuBenute rpaduk MONSIPU3aALUOHHBIX KPUBbIX.

27. CoctaBbTe cxeMy paboTHI )KeJIe3HO-BOIOPOTHOTO TaJIbBAHMUECKOTO HJIEMEHTA, 3alUIINTE YPAaBHEHUS
AJIEKTPOHBIX MPOIECCOB M TOKOoOpa3yromieit peaknuu, paccuntainte IJC (ycnoBus cranmaaptaeie). Kak
Oynet u3meHsAThca pH cpeabl B aHOAHOM U KaTOAHOM 30HAX MpH ero padore?

28. Kakoil MeTaul MOXHO HCIOJIb30BaTh B KaueCTBE aHOJHOIO IMOKPBITUS AJIS 3allUThl OT KOPPO3UU
cranpHOro m3aenus (pH = 11)? CoctaBbTe 000CHOBaHHYIO PAaCUE€TOM CXEMY MHUKPOTAIbBAHHUYECKOTO KOP-
PO3HOHHOIO AJIEMEHTA, 3aIHUIIUTE YPAaBHEHHUSI IPOLIECCOB.

29. O6ocHylTEe BO3MOXHOCTh MIPOTEKAHUS KOPPO3UH CILIaBa cepedpa u Meau B Kucioi cpene (pH = 6) Ha
Bozayxe. CoctaBbTe cxemy MI'D, 3anuiuTe ypaBHEHUS peaklHii, TPOTEKAIONINX Ha aHOJIHBIX U KaTOJ-
HBIX y4acTKax.

30. PaccuuTaiite BpeMs, He0OXOauMOe JUIsl MOTYYCHHS Ha KEJIE3HOM HU3JIEIUU IIMHKOBOTO MOKPBITHS
Maccoil 65 T MmpH MPOXOXKICHUU TOKa cHion 4 A depe3 pacTBOp cynb(dara IWHKA, €CIH BBIXOJ IO TOKY
nuHKa paBeH 50%. 3anummTe ypaBHEHHs MPOIECCOB, MPOTEKAIOIIUX Ha KEJIE3HOM KaToje (U3IeNuu) U
IIMHKOBOM aHoze (PH=3).

6.4 MeroauyecKkue MaTepHaJibl, ONpedessilONIe NPOUeIyPbl OLEHMBAHUS 3HAHMI, YMeHMH,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEePU3YIOIIMX 3TANbl (POPMUPOBAHUA KOMIETEHIH

[Tponietypsl OlleHMBAaHUS 3HAHUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOLUIUX 3Tarbl (POPMUPOBAHUS
KOMITETEHIINH, W3JI0’KEHbl B METOAMYECKUX peKoMeHAanusX « COOpHUK MHAMBUAYAIbHBIX 33JaHUN IO
Kypcy «Xumus» , « Paboudas Terpanp no xuMumny, «COOpHUK 3a/1a4 U YIPAKHEHUN N0 KypCy «XUMUS».

7. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM yueOHOM JUTEPATypPbl, HEOOX0AMMON 1JIsl 0CBOCHMSA
AUCHMILTUHBI

a) OCHOBHasI JIMTEPATypa
1. Eroposa, O.A. Xumus. KoHcnekt nekuuii st cryneHToB | Kypca nHXeHepHOro ¢axkyiabTera

Hanpasienuit UMb, UJ1b: yueGHoe mocobue / O.A. Eroposa, O.B. KopanbuykoBa. - M. : Poccuiickuit
YHUBEpCUTET ApYyxkObl HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9; [DnexTponHsbIi pecypc]. -
URL:http://biblioclub.ru/ndex.php? page=book&id=116319.

2. Jlyneiixo, T.I'. Beenenne B obmryro xummuro: yueOnuk / T.I'. JIymeiiko; MuaHCTEpCTBO 00pa3o-
BaHus U Hayku Poccutickoii ®eneparnu, denepaibHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE
yupexJieHue BbIcliero npodeccuonaabHoro oopasoanus «HOxHbIN (enepanbHblii YHUBEPCUTET», XHU-
muueckuit pakynpter. - PoctoB-u//] : U3aarensctBo FOxHOTO dhenepanpaoro ynusepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Onekrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.Anapue, A.M. O6mas xumwuss. COOpPHUK 3aJaHUNl C MPUMEPAMHU PEIICHUIL:
yuebHoe mocobue / A.W. Anapues, JI.U. Adonuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7; [Dnexrponnslii pecype]. - URL.: http:// biblioclub.ru/index.php?page=book&id=228947.

3. [IpakTuky™m 1o obrmieit xumun: yueoHoe nmocoodwue / moa pen. C.d. Jlynaes. - 4-¢ u3j., nepepad.
u jor. - M. : U3natenscTtBO MockoBckoro yauBepcuteta, 2005. - 336 c. - (Knaccuueckuii yHUBEpCUTET-
ckuit yueOuuk). - ISBN 5-211-04935-7; [Dnexkrponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 135439.
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0) 10MOJIHUTEILHAS JIUTEPATypa
1.BapennioB, B.K. DnexTpoxumudeckne CUCTEMBI U Tpoliecchl: yaeOnoe nocodbue / B.K. Bapen-

1o, H.A. Poroxxuukos, H.®@. YBapos. - HoBocubupck : HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsrii pecypc]. - URL:http://biblioclub.ru /index.php?page=book&id=228776.
2. I'meboBa H. b., Ocranenko JI.d. COopHUK 3a7au U yrnpakHeHUU 1o Kypcey «Xumusy. Cmo-

nenck PUO ¢unmuana 'OY BIIO «MDU (TY)» 2012 -124 c.
3.MoxoB, A.1. CoopHuK 3a1a4 o obmieit xumuu: yaeobnoe mocooue / A.M. Moxos, JI.U. [llypsi-

ruHa, .M. Anrtommna. - KemepoBo: KemepoBckuili rocyaapcTtBeHHslii ynusepcurer, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Dmekrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id= 232378.

4. Ocranenko JI.®., I'ne6osa H. b., Kopotkosa I'. B. CioBapb-cripaBOYHUK OCHOBHBIX MOHATUN U
TEPMUHOB 0 XMMHUHU ydeOHO-mMeTonndeckoe mocoobue. — Cmonenck PUO ¢ummana 'OY BIIO «MDU
(TY)», 2009.- 188 c.

5. Pabouas terpags mo xumun. B 2-x 4. Y.1: MeTonuveckne pekoMeHaanuu no Kypey "Xumus'"
(nns manpaenenus "TexHonoruueckne MamuHbl U o0opyaoBanue" / CO MOU; coct. H.b. I'nebosa, I'.B.
KoporkoBa .— [2-e u3a.]. — Cmonenck : CO MO, 2014 — 32 c.

6. COOpHUK MHAMBHUAYAIBHBIX 3aaHuil 10 Kypcey "Xumus" : [MeToa. yka3. i CTYACHTOB 00yY.
1o HampasieHuto "JnekTposHepreruka', "Temnosnepreruka’, "DIEeKTPOTEXHUKA, AJIEKTPOMEXAHUKA U
anekTporexHosnorun", "OnrorexHuka", "IIeKTpOHUKA U MUKPO3JeKTpoHUKa", cnen. "l[Iumesas nnxene-
pust manbix npeanpustuii] / CO MOU; cocr. JI. @. Ocranenko, H. b. ['ne6ona, I'. B. Kopotkosa .— Cmo-
neHck : CO MOBU, 2010 — 52 c.

7. COo0opHUK JTaOOpaTOPHBIX pabOT 1Mo XUMHUHU (711 HarpaBiaeHus "TeXHOIOTHUYECKUE MAIIHBI U
obopynoBanue" / C MOU; coct. H.b.I'neboBa . — Cmonenck : CO MBU, 2014 .— 68 c.

8.CrpaBOYHUK MO XUMHUU: OCHOBHBIE MOHSATHS, TEPMUHBI, 3aKOHBI, CXeMBbI, ()OPMYIIbI, CIPaBOY-

HBIA MaTepual, rpaduku: yuebHoe nocoodue / JI.H. biunos, N.JI. Ilepdunona, JI.B. FOmammesa, P.I'. Uy-
BuisieB; Cankt-IlerepOyprckuii rocyaapcTBeHHBIH MOJIMTEXHUYECKUH yHuBepcuteT. - M.: Ilpocnekr,
2015. - 156 c. - bubmumorp. B kH. - ISBN 978-5-392-16695-4; [DnektpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php? page=book&id= 251659.

9. Xumus. Metoandeckue ykazanus / - HoBocuOupck: HoBocnOupckuii Tocy1apcTBEeHHBIN arpap-
Helii  yHuBepcuter, 2011. - 106 c.; [Dnekrponnsiii pecypc]. - URL:http://biblioclub.ru
/index.php?page=book&id=230483.

8. Ilepeyenb pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHMKANMOHHONH ceTu «HTepHeT» HEOOXOAMMBIX JIf
OCBOEHUSI U CHHILTHHBI

1. Caiit o xumun  http://www.xumuk.ru/encyklopedia/2/4995.html

2. DnexkTpoHHas oubmuoreka mo xumuu http://www.chem.msu.su/rus/elibrary/

0. MeToanuyecKkue YKazaHus 1J1s1 oﬁyqamumxca 110 OCBOCHMIO JUCHUITJIMHbI

JucuumnirHa npeaycMaTpuBaeT JEKIIMU OJIMH Pa3 B HEJEI0, 1a00opaToOpHbIE 3aHATHE KAXKIYIO He-
JCIII0 C OTACIIBHBIMH 3aHATUSAMU Ha 3aIIUTy M NMPAKTUYECKUE 3aHATHA 4yepe3 Hexemo. M3ydenue kypca
3aBepIIACTCS IK3aMEHOM).

VYcnemHoe uzyueHue Kypea TpedyeT nocemeHus JeKIui, akTUBHOW paO0Thl Ha MPAKTUYECKUX 3a-
HATHSX M JTa0OPaTOPHBIX padoTax, BHIMOJHEHHS BCEX YUEOHBIX 3aJaHHMN MpenoaBarTes, 03HaKOMIICHUS
C OCHOBHOM U JIONTOJIHUTEILHOM JTUTEPATYPOU.

Bo BpeMms1 JIeKIIUM CTYIEHT JOJIKEH BECTU KPATKUM KOHCIIEKT.
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PaboTa ¢ KOHCIIEKTOM JISKIIMI TpeIoiaraeT MpoCMOTP KOHCIIEKTa B TOT XKe JACHB MOCIIC 3aHATHH.
[Tpu 5TOM HEOOXOAUMO MOMETUTH MAaTEPHAIIBI KOHCIIEKTa, KOTOPBIC BHI3BIBAIOT 3aTPYAHCHUS JUIS MTOHU-
Manus. [Ipu 3ToM 0OydaroIMiics AOHKEH CTapaThCs HAWTH OTBETH HA 3aTPYAHHUTEIIBHBIC BOIIPOCHI, HC-
MOJIb3Yysl PEeKOMEHAYyeMYI0 TuTeparypy. Eciiu eMy caMoCTOSTENbHO HE yIaloCh pa3o0paThcs B MaTepua-
nie, HeoOXoauMO ChOPMYIUPOBATH BOIIPOCH U OOPATHTCS 3a TTOMOIIBIO K MPENoAaBaTeIi0 Ha KOHCY/IbTa-
LIUHA WA OJIVDKAMIIEN JEKINH.

OO0yuaronemMycss He0OX0IUMO PETYJISIPHO OTBOJIUTH BpeMs JJIsl MIOBTOPSHHS IPOWICHHOTO MaTe-
puaina, mpoBepsisi CBOM 3HAHUSI, YMEHUS U HABBIKU 10 KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckue 3aHATHS COCTABIIIOT BXHYIO YacTh MPO(ECCHOHAIBHON MOATOTOBKH CTYIICHTOB.
OcHOBHas 1LIeNb MTPOBEICHHS NMPAKTUYECKUX 3aHATHUH - POPMUPOBAHUE Y CTYJCHTOB aHAIUTHUYECKOTO, TBOP-
YECKOr0 MBIIIICHHUS ITyTeM NIPUOOPETEHNS IPAKTUYECKUX HABBIKOB.

MeTtoauueckre yka3zaHUS K MPAaKTUYECKUM (CEMUHAPCKHUM) 3aHATHSAM MO JUCUUIUIMHE HAPSIY C
paboueii mporpaMMoii ¥ TpaduKOM Y4eOHOTO MPOIEcca OTHOCATCS K METOJUYECKUM JOKYMEHTaM, OIpe-
JENAIONIMM YPOBEHb OPraHU3alliy U KayecTBa 00pa30BaTEIbHOTO Mpoliecca.

Conepxanne npaxmuyeckux sanamuu puxkcupyercsa B P11 B pa3nene 4 Hactosiiel mporpaMmsl.

Baxueiimeli cocrapmustoiieil 11000i1 GopMbl MPAKTUUECKUX 3aHATUHN SBISIOTCS YIpa)KHEHUs (3a-
nanusi). OCHOBA B YIIPaKHEHUU - IPUMEP, KOTOPBIHN pa3Oupaercs ¢ MO3UIHI TEeOpUHU, Pa3BUTON B JIEKLIUH.
Kak npaBuio, ocHOBHOe BHUMaHME yjensercsa (OpMHUPOBAHUIO KOHKPETHBIX YMEHHM, HaBBIKOB, YTO U
OTIpe/IeTISieT COoJepKAHUE JIEATEIbHOCTH CTYACHTOB - pelIeHue 3aad, rpaduyeckue padoThl, YTOYHEHHE
KaTeropuil ¥ MOHATUI HAYKH, SBISIOMIUXCS MPEIIOCHIIKOW MPABUIBHOTO MBIIUICHHS U PEYH.

[TpakTHdeckue (CEMUHAPCKHE) 3aHATHS BBITOIHSIOT CIEAYIONIUE 3a0auu:

CTUMYJIMPYIOT PETYNISPHOE M3yUYE€HUE PEKOMEHJIyEeMOW JIMTEpaTyphl, a TaKKe BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIAIOHHOMY KYpCY;

3aKpeIISIOT 3HAHUS, [TOJIyY€HHBIE B IIPOIECCe JEKIIMOHHOIO 00YYEeHUS U CaMOCTOSITENIbHOM pado-
ThI HaJl JINTEPATYPOH;

pacuupsoT 00b€M MpodeCcCUuOHAIBPHO 3HAYMMBIX 3HAaHUN, YMEHUH, HABBIKOB;

MO3BOJISIFOT TPOBEPUTH MPABIIIBHOCT PaHee MMOJTyYSHHbBIX 3HAHHI;

MPUBUBAIOT HABBIKM CAMOCTOSTEIHHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIICHUS;

CHOCOOCTBYIOT CBOOOTHOMY ONEPHUPOBAHUIO TEPMUHOJIOTHEH;

MPEIOCTABIISAIOT MPENO0/IaBATEN0 BOZMOKHOCTh CUCTEMAaTHUECKH KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOSITENIbHON PabOTHI CTYACHTOB.

[Tpu MoAroTOBKE K MPAKTHYECKHM 3aHATHUAM HEOOXOAUMO MPOCMOTPETHh KOHCHEKTHI JEKUUN U
METOAMYECKHE yKa3aHHs, PEKOMEH/IOBaHHYIO JINTEPATYpy MO TaHHOW TeMe; MOATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xo/1e BbINoNHEHUS] MHAUBUAYAIBHOTO 3aJaHHsI PAKTHUECKOTO 3aHATHS CTYJeHT TOTOBUT OTYET
0 pabore. B oTuer 3aHOCSATCS pe3ysbTaThl BHIIOIHEHHS Ka)XJ0Tro MyHKTa 3aJaHus (CXEMbI, JuarpamMmmbl
(rpaduku), TaOIUIIBI, pacuyeThl, OTBETHI HA BOMPOCHI ITYHKTOB 3a/IaHus, BEIBOJBI U T.11.). [IpuMepHbIit 00-
paszer; opopMIIEHUS OTYETa UMEETCS y MPENoJaBaTelst U JOBOJUTCS JI0 CTY/IEHTA.

3a 10 MUH 10 OKOHYAHHSI 3aHATHS MPENoJaBaTelb MPOBEepsSeT 0ObEM BBHIOJHEHHON Ha 3aHATHH
paboThl U OTMEYAET pe3yJsIbTaT B paboueM >KypHale.

OcraBimiecs HEBBIIIOJIHEHHBIMU MTYHKTHI 33JJaHUs TIPAKTUYECKOTO 3aHATHs CTYAEHT 00s3aH J10]1e-
JIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepku oTuUeTa MpenojaBaTelb MOXET MPOBOAMTH YCTHBIM MM MUCBMEHHBIA OMpPOC
CTYZCHTOB JIJIsl KOHTPOJISI YCBOCHHSI UMU OCHOBHBIX TEOPETUYECKUX M MPAKTUYECKUX 3HAHUH MO TeMe 3a-
HATHUS (CTYACHTHI OJKHBI 3HATh CMBICI MOJTYYCHHBIX UMU PE3yJIbTAaTOB U OTBETHI HA KOHTPOJIBHBIE BO-
npockl). [1o pe3ynpTaTam mpoBepKH OTYETa U ONPOCa BHICTABIISETCS OLIEHKA 32 MPAKTUYECKOE 3aHSTHE.

JlabopaTopHble paGoThl COCTABIISIOT BAXKHYIO 4acTh MPO(ECCHOHATILHOM MOATOTOBKH CTY/ICHTOB.
OHu HarpaBJeHbl Ha HKCIEPHUMEHTATBHOE TMOATBEPKACHHE TEOPETUIECKUX MOJIOKEHUH U popMUpoBaHUe
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y4eOHBIX U MPO(PEeCCHOHATBHBIX TPAKTUYECKUX YMEHUM.

Brimonnenune cryaenTamMu J1abopaTopHbIX padOT HANpaBIIEHO Ha:

0000111eHIe, CUCTEMATH3AINIO, YIIyOJIeHHe, 3aKpeIyIeHHe MOJIyYeHHBIX TEOPETUYECKUX 3HAHMM
110 KOHKPETHBIM TeMaM JUCIHUILUINH;

dbopMupoBaHre HEOOXOJUMBIX MPOPECCHOHATBHBIX YMEHHUI U HABBIKOB;

JMCUUTUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS Ja0opaTOpHBIE pabOThl U UX 00BEMBI, OIPEICISIOTCS
pabounMu y4eOHBIMU TIJIAaHAMM.

Metoanuecke yka3aHus IO MPOBEICHHIO J1a00paTOpHBIX paboT pa3pabaThIBalOTCS HA CPOK ACH-
ctBus PITJI (ITIT) u BxiIFO4ArOT:

3arjaBue, B KOTOPOM yKa3bIBaeTcs BU pa0bOTHI (JlabopaTopHas), €e MOPSAKOBBIA HOMEp, 00bEM B
yacax U HAUMEHOBAHUE;

1eJTb pabOTHI;

peIMeT U coiepkanue paboThl;

00opynoBaHuE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

MOPSATOK (TIOCIE0BATEILHOCTD) BBIMOIHEHUS pabOThI;

npaBuiIa TEXHUKW 0€30IaCHOCTH M OXpaHbI TPyZa M0 JaHHOH padoTte (110 HeOOXOMMOCTH);

obmue mpaBuia K 0hpOpMIIEHUIO padOTHI;

KOHTPOJILHBIE BOIIPOCHI M 33 JIaHHS,;

CIIUCOK JIUTEPATypHI (10 HEOOXOAUMOCTH).

Conepxanue madbopatopHbix padbot ¢pukcupyercs B PI1/] B pazaene 4 HaCTOSIIICH POTrpaMMBbl.

[Tpu mnaHupoBaHUU J1aOOPATOPHBIX PabOT CIEIyeT YUYUTHIBATh, YTO HAPSAY C BEAYIIEH LEIbIO -
MOJITBEPKICHUEM TEOPETHUECKUX TOJIOKEHUH - B XO/I€ BBHITIOJTHEHHUS 3aJaHUN Y CTYICHTOB ()OPMHPYIOT-
Csl IPAKTUYECKHE YMEHHS U HAaBBIKM oOpaleHus ¢ Ja00opaTOpHbIM 000pyI0OBaHHEM, alllapaTypo U T.II,
OnHu (YMeHHUs1) MOTYT COCTaBIISATh YacTh NPO(EeCCUOHATILHON MPAaKTUYECKON MOJATOTOBKH, a TaKKe hccie-
JoBaTeIbCKUE yMeHHs (HaOIoaTh, CpaBHUBATH, aHAIU3UPOBATh, YCTAHABIMBATh 3aBUCUMOCTH, JIENaTh
BBIBOJIBI 1 0000IIEHNS, CAMOCTOSTETIFHO BECTH UCCIIEIOBaHHE, OQOPMIIATH PE3YIIbTATHI).

CocraB 3aanuii 11 1abopaTopHOi pabOThl CIUIAHUPOBAH C TAaKMUM pacyeToM, 4TOObI 3a OTBe-
JICHHOE BPeMsi OHH MOTJIH OBITh KAUE€CTBEHHO BBITIOJTHEHBI OOJIBITHHCTBOM CTY/ICHTOB.

Heo6xonuMbpIMu CTPYKTYPHBIMH 3JIEMEHTaMH J1a00paTOpHOI paboThl, MOMUMO CaMOCTOSITEIbHON
NESTeTbHOCTH CTYJEHTOB, SIBISIFOTCS HHCTPYKTAX, IPOBOIUMBIN MpErolaBaTesieM, a TaAKkKe OpraHu3aIus
00CYX/IeHUS] UTOTOB BBITIOJHEHUS JJAOOPaTOPHON pabOTHI.

BoinonHenuio 1abopaTopHbIX paboT MPEIIECTBYET NMPOBEpKa 3HAHUI CTY/JAEHTOB — UX TEOPETHU-
YEeCKOI TOTOBHOCTH K BBIMIOJTHEHUIO 33/1aHUSI.

[Topsinok mpoBeneHus JJa60paTOPHBIX PadoT B 1I€JIOM COBIAAAET C MOPSIAKOM ITPOBEICHUS MTpaK-
TUYeckux 3aHATHI. [loMUMO COOCTBEHHO BBINOJHEHHUS PAaOOTHI A KaKJoW JabopaTopHON pabOThHI
MpeAyCMOTpEeHa MPOLEaypa 3alIUThI, B X0J€ KOTOPOH MpernoaBareiab MPOBOJUT YCTHBIA WU MUCHMEH-
HBIH OTIPOC CTYACHTOB JJISI KOHTPOJIS TIOHWMAaHMsI BHITIOJIHEHHBIX MU M3MEPEHUH, TPaBUILHON UHTEP-
MpEeTaluu MOTYYEHHBIX PE3yIbTAaTOB U YCBOEHUS MMHU OCHOBHBIX TEOPETHUECKUX M MPAKTUYECKUX 3Ha-
HUI MO0 TEME 3aHATHUA.

[Tpu MOATOTOBKE K IK3aMeHY B JIOMOJHEHUE K U3YUCHUIO KOHCIIEKTOB JIEKIUH, YIeOHBIX TOCOOHI
W CIaifoB, HEOOXOIMMO TOJIB30BAThCA YUEOHOW JTUTEPATypOl, PEKOMEHJIOBAHHOM K HACTOSIIIEH Mpo-
rpamme. [Ipu moaroToBke K 3K3aMEHy HYKHO M3YUYUTh TEOPHUIO: OMPEEICHUSI BCEX MOHATUN U MOAXOAbI
K OLICHMBAHUIO JIO COCTOSIHUS ITOHUMAHUS MaTepHalia U CaMOCTOSITEIBHO PEIIUTD 1O HECKOJIbKY THUITOBBIX
3a/a4 u3 Kakaoi TeMbl. [Ipu pemieHuu 3amad Bcerga HEOOXOIMMO YMETh Ka4eCTBEHHO WHTEPIPETHUPO-
BaTh UTOI PELICHUSI.

CamocrostensHas padora cryaeHToB (CPC) no nucuumivHe UrpaeT BaXXHYIO POJib B XOJI€ BCe-
ro yueOHoro mnporecca. Meroaudeckue Marepuanbl U pekomeHaanuu as ooecnedenust CPC rorossres
MPENoIaBaTelIeM U BBIIAIOTCS CTYACHTY.
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10. Ilepeyenb HH(OPMAIMOHHBIX TEXHOJOTHH, MCHOJAb3yeMbIX MIPHM  OCYLIECTBJIEHHUH
00pa3oBaTeILHOIO NMPoIEcca N0 JMCUUILINHE, BKJIKYas NepevyeHb MPOrpaMMHOr0 odecnevyeHus u
UH(GOPMALMOHHBIX CIIPABOYHBIX CUCTEM (IIPU HEOOXOAUMOCTH)

[Ipu mpoBeneHUM JIEKIMOHHBIX 3aHATHN MPEyCMaTPUBACTCA HCIOJIb30BAHUE CUCmeM MYJIbTH-
Meaua.

11. Onucanue MaTepHAJbHO-TEXHHMYECKOH 0a3bl, HeOOXOAUMON /JIsi  OCYyIIeCTBJIEHHS
00pa3oBaTeILHOIO MPOIEcca MO JUCHUILIHHE

IIpakTuyeckue 3aHATHS 110 TAHHOW TUCIUIUIMHE TIPOBOAATCS B aynuropuu 216;

JlabopaTopubie padoThl MO JAaHHOW NUCUUIUIMHE MPOBOIATCA B Y4eOHO-HMCCIIEI0BATEIbCKON
ma0.Ne 316, 318

B ocHoBHOEe 000pymOBaHKE yKa3aHHBIX JabOpaTopuil BXOAUT 000pyAOBaHUE, HEOOXOAUMOE IS
MIPOBEICHUS 1a00PaTOPHBIX PabOT MO MUCHUIUTHHE «XUMUS». DTO YCTaHOBKA JUIS ONPEISIICHUs 00beMa
BOJIOPO/A, BBIIECIUBILIEIOCS B PEAKIMU MeTajula ¢ KUCI0To, pH-MeTp, ycTaHOBKa Il M3y4YEHUs DJIEK-
TPOMPOBOJHOCTH, SJEKTPOAbI (MEAHBIM, IIMHKOBBIM, HUKEJEBBIC, CTAIbHOW, YrOJIbHBIN), BOJIBTMETD,
3JEKTPOJIU3Ep, NOCY/a, TOPKU C PEAKTUBAMHU, UHIUKATOPBI.

ABTOp KaHJI. XUM.HayK., JOLUEHT frd . Ocranenko JL.O.

3aB. kadeapoil KaH/1.TeXH.HAyK, TOLIEHT #% I'onuapos M.B.

[Tporpamma omoOpena Ha 3aceqanuu kageapsl TMO ot 12 oktsiOpst 2015 r.  mporokost Ne 3.
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