Hanpasnenue noocomosxu 13.03.02 «Dnexmposnepeemuxa u 21eKmpomexuuxa»

CMONIEHCKWWA
Tlpoghuns noocomosku « nekmponpusoo u asmomMamura nPOMbIULIEHHBIX (¢ wounnan
|
VCMAHOBOK U MEXHOIOSUUECKUX KOMIIEKCOBY A |
PIIJ] 51.5.8 «Xumusiy M3n_
[Tpunoxenue 3.PI1/] b1.5.8

duiuana PpenepajbHOr0 rocy1apCcTBEHHOr0 0I0’KETHOT0 00pa30BaTEIbHOI0 YUPesKIeHUs
BbICIIIET0 00Pa30BaHUA
«HauuoHaJbHbINH Hccaen0BaTEeNbCKUN YHHBepcuTeT « MW
B I. CMoJIeHCcKe

S YTBEPKIAIO
3am. afipekiopa \
pumgana IBOY BO «HUY «MDW»
B 1. {CMosieHcKe
110 Y4eOHO-METOAMUECKON paboTe
_ Rxed . B.B. Poxxon
« & » fo 20 {S/fr.

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI

XUMUA

(HAMMEHOBAHHME JMCLUTIIMHBI)

Hanpasaenue noaroroBku: 13.03.02 Jj1eKTPO3IHEPreTHKA U DJIEKTPOTEXHUKA

Hp()(l)l/l.]'l]: noArOTOBKM: 3.]'ICKTDOHDI/IBOI[ H ABTOMATHKA IIPOMbIIILJICHHBIX
VYCTAHOBOK M TEXHOJOI'NIECCKUX KOMIIJICKCOB

YpoBeHb BbIcHIEro 00pa3oBaHusi: 0aKaJaBpUAT

HopmaTuBHBIii cpoOK 00yueHus: 4 roga

®opma 00yueHHsi: OUHAA

Cmoaenck — 2015 r.



CMOSEHCKWA
Pabouas npoepamma oucyuniunvt 51.5.8 (  @uianai
i

«Xumusny e .4

M3

1. Mepe4yeHb NNaHUpyeMbiX pe3ynbTaToB OOy4YeHUs No AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEeHUA o6pa3oBaTeribHOM NporpaMmbI

[lenpfo  OCBOCHHS  IUCHUIUIMHBI  SIBJSIETCS ~ MOATOTOBKA  OOYYAMOIIMXCS K  HAY4YHO-
HCCIIEIOBATENILCKON JACSATEILHOCTH 1O HaIpaBJIeHUIO0 NOArOoTOBKHU 13.04.02 «OneKkTposHepreTuka v dJiekK-
TPOTEXHHUKA» (MPOPIIIb: «IIEKTPOMPUBOA U aBTOMATHKA IMPOMBIIICHHBIX YCTAHOBOK M TEXHOJIOTHYE-
CKHX KOMIUIEKCOB)») MOCPEJICTBOM OOECredeHus 3TaroB (GOPMHUPOBAHUS KOMITETEHIIUM, MPETyCMOTPEH-
HbeIX @I'OC, B yacTu npeICTaBICHHBIX HUXKE 3HAHUM, YMEHUI 1 HABBIKOB.

W3ydyeHne 3aKOHOB, YNPABIAIOIUX IPEBPALICHUSAMHM BEIIECTB B 3aBMCHUMOCTH OT COCTaBa,
CTPOCHHsSI M BHEUIHUX YCIOBHM, KOTOpPBIE IIOKa3bIBAIOT JIOTMYECKHE CBS3M MEXAY Ppa3IMYHBIMU
o0nacTsIMM  3HaHMM, 4YTO O00ECHEYUT BBITYCKHUKAM rpaMOTHOE U TIyOOKOE OBJaJieHHue
npOoGMIMPYIOIUMHI JUCIUTITMHAME, TIO3BOJIHUT YYUTHIBATh XMMU3M MEPOIPHUATHH B JaibHEHIIen padore
u OepexxHOe OTHOILIEHHE K OKpYyXkarlieil cpere. CoBpeMeHHas TEXHOJIOTUs POU3BOCTBA 3JEKTPOHHBIX
cpeacTB 0a3upyercs Ha HOBBIX XUMHUECKUX MaTepHallaX, OCHOBY JK€ TEXHOJIOTUYECKUX IPOIIECCOB MPO-
M3BOJICTBA PAMOAJIEKTPOHHBIX CPECTB COCTABIAIOT XMMUYECKHE U (PU3UKO-XMMHUYECKHUE MTPOLIECCHI.

3auaann AUCHUIIVIMHBI SABJIACTCA U3YUCHHC MOHATUMHOTO arIapara IUCHUILNIMHBI, OCHOBHBIX
TCOPCTUICCKUX MOJIOKECHUN U MCTOJ0B, NPUBUTUC HABBIKOB IMPUMCHCHUSA TCOPECTHUYCCKUX 3HAHUM JJIA
PCUICHUA MMPAKTUYCCKUX 3aaY.

JlucuuiuiiHa HarpaBiieHa Ha GOPMHUPOBAHUE CIICIYIOIUX MPO(ECCHOHATBHBIX KOMITETCHITUH
IIK-1 «cmocoOGHOCTE Y4aCTBOBAaTh B IIJIAHUPOBAHUU, ITOATOTOBKEC U BBIIIOJITHCHUH THUIIOBBIX 3KCIIC-
PUMEHTANBHBIX UCCIIEAOBAHUN 0 3a/IaHHON METO/IUKE,

[MK-2 «ciocobHOCTh 00padaThIBaTh PE3ynbTaThl SKCIIEPUMEHTOBY

B pe3ynbrarte n3yueHus: AUCHMIUIMHBI CTYJCHT TOJDKEH:

3Hath:

- OCHOBHBIE TOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YY€HHsI, KJIACChl HEOPTaHUYECKUX BEIIECTB, TH-
bl peakiui, 3akoHbl crexuomerpuu (I1K-1);

- B3aMMOCBSI3b CTPOCHHUS U CBOMCTB Xxumudeckux coequnennii (ITK-1);

- YY4EHHsI O XMMUYECKOM IPOIECcCe, CKTPOXUMHUUESCKHUX SBICHHUSIX, XUMHIO BOKHEHUIIIMX OUOTCH-
HBIX 3JIEMEHTOB, uX uaeHTuukanuio (I1K-2);

YMmerh:
- UCIIOJIBb30BAaTh HpI/IHHI/IH HepI/IO)II/I‘—IHOCTI/I Hu Hepnogmqecxy}o CI/ICTeMy JJISL HpG}ICKaSaHI/ISI CBOI\/’I-

CTBa MPOCTHIX M CIIOKHBIX XUMHUYECKHX COCAMHEHHUH M 3aKoHOMepHocTel B ux m3MeHenun (I1K-
1);

- IPOBOJIUTH PacyeThl 10 YpaBHEHUAM xumudeckux peakiuii ([TK-1);

- paboTaTh C XMMUYECKIMHU PEaKTHBaMH, JTa0OPaTOPHBIM XuMudeckuM obopynosanuem (I1K-1);

- IPOBOJUTH y4eOHO-UCCIIEOBATEIBLCKUI SKCIIEPUMEHT Ha OCHOBE BIJIAZICHUS OCHOBHBIMH ITpHE-
MaMH TeXHUKHU padot B naboparopun (I1K-2);

- 0OPMIIATH PE3YNIbTAThl KCIIEPUMEHTAIBHBIX H TEOPETHYECKUX PadOT, POPMYINPOBATH BBHIBO-
1ol (ITK-2);

- aJIanTHPOBATh 3HAHWS M YMEHUs, MMOJIyYeHHBIE B KypCe XMMHHU K TPOIIECCaM, MPOUCXOISIINM B
OKpY’Kalollen cpene, K peleHrIo0 KOHKPETHBIX 33a4, CBA3aHHBIX ¢ MPO(ECCHOHATBHON JIesTeNb-
nocteio (TTK-2).

Baaners:
- HaBbIKaMU Ha60paTOpHOF0 HUCCICAOBaHUA, paGOTBI C XUMHUYCCKUMU PCAKTHUBAMU U XUMUUYCCKU-
mu npudopamu (ITK-1);
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- METOJAMH XMMHUYECKHX ¥ MAaTeMaTHYCCKUX PAcCUeTOB; METOJaMH 00pabOTKH MOJIydaeMbIX
pesynbraros (ITK-2).

2. MecTo gucuunnuHbl B CTPYKType ob6pa3oBaTesnibHOM NporpamMMbi

Hucnunmuaa otHocuTes K 6a3oBoit wactu b1.b.4 mmkna bl «/luctiummuaeny oOpa3oBaTenbHOM
MPOrpaMMbl TIOJITOTOBKK OakaliaBpOB 1O MPOGIII0 «DJIEKTPONPUBO]] U aBTOMATHKA MPOMBIIICHHBIX
YCTAHOBOK M TEXHOJIOTUYECKUX KOMILIEKCOBY, HAIPABJICHUS «DJIEKTPOIHEPTETUKA U DIICKTPOTECXHUKAY.

B cooTBeTcTBUM ¢ y4eOHBIM TUTAHOM IO HANIPABIICHUIO «DJIEKTPOIHEPTETUKA U IICKTPOTEXHUKA
JTUCIUTIINHA «XHUMUs» 0a3UpyeTcs Ha CICAYIOMUX JUCITUTUTHHAX

b1.b.6 «®wusukay (1, 2 cemectp)

b1.B.JIB.3.1 ®usuueckue uamepeHus u 00paboTka UX pe3ylbTaToB

3HaHUsI, YMEHUS U HABBIKH, MOJTYYEHHBIE CTYJACHTAMU B MPOLIECCe U3YyUYEHUS AUCUUILIINHBI SBIS-
10TCs 030 IS

b1.b.6 «®usukay (3 cemectp)

b2.V.1 Yuebnas npaktuka

b2.11.2 HayuHo-uccnenoBatenbsckas pabota

Bb2.11.3 Ilpenauninomuast mpakTuka

3. 06beM AUCUMNNNHBI B 3a4€THbIX eAMHMLIAX C YKa3aHMeM Konum4yecTBa akageMu-
YeCKMX 4acoB, BblAeNieHHbIX Ha KOHTaKTHYI paboTy obyyvarowmxcsa ¢ npenogaBaTeriem
(no Buaam y4eOHbIX 3aHATUM) U HA CaAMOCTOATESIbHYIO paboTy obyvarowmxcs

AynurTopHasi padora

[ukn: b1

Yactp nukia: bazoBas Cemectp

Ne nucnunmzel o yueOHOMY IUIaHY: b1.5.8

Yacos (Bcero) 1o yueOHOMY IUIAHY: 216 2 cemMecTp

TpynoemkocTs B 3aueTHbIX equaumax (3ET) | 6 2 cemecTp

Jlexuu (3ET, gacoB) 1,0 36 2 cemMecTp

IIpaxtnueckue 3anstust (3ET, yacoB) 0.5, 18 2 ceMecTp

Jlabopartopusbie pabotsl (3ET, yacon) 1.0, 36 2 ceMecTp

O0BeM caMOCTOSTSIIEHON pabOThI 2,590 2 ceMecTp

no yuebnomy miany (3ET, yacoB Bcero)

Ox3ameH (3ET, gacoB) 1,0 36 2 ceMecTp
CamocrosiTesibHasi padoTa CTYICHTOB

Bun pabot Tpynoémkocts, 3ET, yac

W3ydeHnne maTepuanoB JeKuui (JIK) 1,0 36

[ToaroroBka K MPaKTUYECKUM 3aHATHIM (I13) 0,25 9

[ToaroToBKa K BEIMOJIHEHHUIO M 3aIIUTE JJA00OPATOpHOM paboThI (J1ald) 1,0 36

Brimonaenune pacuetHo-rpaduyeckoit paboTsl (pedepata) -
BrinonHenue kypcoBoro mpoekra (paboThl) -
CaMocToATeIbHOE U3YYCHHE JOTIOTHUTEIHHBIX MATEPHAIIOB -
nucturnHbl (CPC)
[ToaroroBka K KOHTPOJIBLHBIM paboTaM 0,25 9
[ToaroroBka K TECTUPOBAHUIO -




CMOSEHCKWA
Pabouas npoepamma oucyuniunwt 51.5.8 (  @uianai

i
«Xumusy

J

N ETT

[ToaroToBka K 3a4eTy -
Bcero: 2,590

4. CopepxaHue AUCLMUMNIIMHLI, CTPYKTYPUPOBaHHOE NO TeMaM C yKa3aHueM oTBeAeHHOro
Ha HUX KONIMYecTBa aKageMUYEeCKUX 4YacoB U BUOOB Y4eOHbIX 3aHATUN

Bunast y‘{e6HI>IX 3aHHTI/II7I, BKJIKOYas caMo-

No Bceero CTOATEIBHYIO Pa0OTy CTYJCHTOB, U TPYAO-
a TeMBbl IUCIIUATIITNHEL 4acoB Ha | eMKOCTh (B yacax)
T1/T1 TeMy
Jx | JIab Ip CPC B T.U.
I/IHTepaKT.
1 2 3 4 5 6 7 8
Tema 1. HomeHnkiiaTypa HeOpraHu4ecKux
1 BemiecTB. CTexHOMeTpHUUYECKHE 3aAKOHBI. 12 2 4 6
Kunaccesl BemecTB. DJKBHBAJICHT.
Tema 2. Ctpoenue atoma. KBanToBbIe
2 Crp 11 |2 2|2 5 2
qyucaa.
Tema 3. Xumuueckas cBs3b. KoMmiuiekc-
3 21 4 4 2 11 2
HbIe COeINHEeHN.
Tema 4. DHepreTuka XUMHYECKHX IPO-
4 Inep P 11 | 2|21 2] 5
1I€CCOB,
Tema 5. XumMnueckass KHHETHKA.
5 25 4 6 2 13 2
XuMmunueckoe u (pazoBoe paBHOBecHeE.
Tema 6. PacTBopbl. JIncrepcHbIe CHCTe-
6 pet. Jlucnep 25 6 | 4 | 2 | 13

MbI. PaCTBop bI JJIEKTPOJIUTOB.

Tema 7. DneKTpOXUMHYECKHE CHCTEMBI.
7 OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE 11 2 2 2 5 2
CBONCTBA BElECTB.

Tema 8. YcrpoiicTBo n ycji0BusI padoThI

rajbBaHUYECKHUX )JIEMEHTOB. XUMHYe-
8 21 4 4 2 11 2
CKHe HCTOYHMKHU TOKA. ToIJIuBHBIE dJ1e-
MEHTbI
Tema 9. DJeKTpoJIN3 pacmiaBoB U BOI-
9 POJIH3 p A 11 2 | 2| 2 5

HBIX PACTBOPOB 3JIEKTPOJIUTOB.
Tema 10.Koppo3uss merasmioB. Mepo-

10 | npusATHSA MO 3aMUTE METAJLIIOB OT KOPPO- 24 4 6 2 12 2
3MM.

11 | Tema 11. ITosiuMepsI ¥ 0OJTUTOMEPBI. 4 2 2

12 Tema 12.Xumuveckasi uaeHTH(PUKALUA 4 5 5
BelEeCTB.

Bcero 180 yacoB o BuaamM y4eOHbIX 3aHATHI 36 | 36

18 90 12
(Bkurouyasi 36 4acoB Ha MOJATOTOBKY K IK3aMEHY)
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ConepxaHue Mo BUJAAM YYeOHBIX 3aHATHI
Tema 1.0CHOBBI HOMEHKJIATYPbI HEOPTaHUYECKHUX BellleCTB. ATOMHO-MOJIEKYJISIPHOE YUeHHUe U CTe-
XHoMeTpUu4iecKue 3akoHbl. Kilacchl Heopranmyeckux BeuecTs.
Jleknus 1. Xumuueckasi CAMBOJIMKA, HHACKCHI M KO3 GuIeHTsl. Mojb, MOJIIpHAst Macca, XUMH-
YECKUN HSKBHUBAJICHT, MOJISIpHas Macca JKBUBajeHTa. CrexuomeTrpuyeckue 3akoHbl. CTpoeHue
atoma. KBaHTOBO-MexaHHUecKass Mojeab. KBanToBsle uncia. (2 Jaca).
JlaGoparopunasi padora 1. DxBuBaneHnt. OnpeaeaeHue HEU3BECTHOTO MeTasuia M0 SKCIEPUMEH-
TaJIbHO HaNJICHHOW MOJISIPHOM Macce ero SKBUBAJICHTOB (2 vaca).
Jladoparopnasi pa6ora 2. Konnenrpamus pactBopoB. [IpuroroBienue pa30aBIeHHBIX PACTBOPOB
13 KOHIICHTPUPOBAHHOTO, TPUOOPETEHUE HAaBBbIKA BBIPAKEHUSI OJHUX KOHIIEHTpPALMI uepe3 Jpy-
rue (2 yaca).
CamocTosiTesibHasi padoTa. M3yueHune marepuasioB Jiekiuu (2 yaca), MOATOTOBKa K Jlaboparop-
HBIM paboTaM | u 2 W BBINOJHEHHE WHIMBHIyaIbHBIX 3amanuii (4 daca). (Bcero mo teme 1 — 6
4acoB).
Texkyumii KOHTPOJb — YCTHBIIM OMPOC IO MaTepuaity JEeKIUH, YCTHBINA OMPOC MPH MPOBEACHUN
JIOTycKa K J1abopaTopHBIM paboTaMm, 3aiiuTa JJabopaTopHbIX padorT.

Tema 2. Ctpoenne atroma. KBaHToBBI€ YHCJIA.
Jlekums 2. OCHOBHBIE IPUHIUIIBI 3aII0JIHEHUSI AaTOMHBIX OpOUTaeil. DNeKTpOHHbBIE (POPMYIIBL.
OnekTpoHHO-Tpaduyeckue Gopmysibl aTOMOB 31eMeHTOB. [lepronnuecknii 3akoH. [leproanueckas
cucrema JI.M1.Menneneena. (2 gaca)
IIpakTnyeckoe 3ansaTue 1. Pemenne 3agad Ha pacyeTsl MO GOpPMYNaM U 1O ypaBHEHUSM. YKBH-
BaJIeHT. BrruncieHne 3HaueHu MOJSPHON Macchl 9KBUBAJIEHTOB MPOCTHIX U CIOKHBIX BEIIECTB.
OTtBeTHI HAa BONPOCH TecTOB. (1 Hac)
IIpakTnueckoe 3ansitue 2. CriocoObl BBIpaKEHHUs KOHIIEHTpaLui pacTBopoB. CTpoeHue aroma.
(1 gac).
JlaGopaTtopHas paGora 3. DieKTpoHHas CTPYKTypa aTOMOB U OJHOATOMHBIX MOHOB. M3yueHue
AKTUBHOCTH METAJIJIOB B PEAKIUAX U OOBICHEHUE €€ DJIEKTPOHHOU CTPYKTYpoOil. (2 "aca).
CamocrosiTebHasi padora. V3yueHne MaTepuaioB JieKiuu (2 daca), OATOTOBKA K BBIIOJHEHHUIO
U 3allUTe JTa0OpaTOPHOW paboThl 3 M BHINOJHEHUE WHAWBUAYaJIbHOTO 3amanus (2 vaca). [loaro-
TOBKa K mpakTudeckomy 3ausatuio (1 uac) (Bcero mo teme 2 — 5 yacos).
Tekymuii KOHTPOJb — YCTHBIN OIIPOC M0 MaTepuaiy JEKIUH, YCTHBIA OIPOC IPH MPOBEIECHUN J10-
IycKa K J1abopaTopHoil padote, 3amuTa 1a00paTOpHOI pabOTHI, OMPOCHI Ky JOCKM» Ha MpaKTHYe-
CKOM 3aHSITHH.

Tema 3. Xumuveckas cBsizb. KoMnjiekcHbIe coeTHHEHMSI.
Jlekuus 3. Xumudeckast cBsi3b. OCHOBHBIE BHJIbI XUMUYECKOU CBs3M. OCHOBHBIE XapaKTEPUCTUKH
CBSI3M: JUIMHA, YHEPTHs, BaJleHTHBIN yroi. MlonHas cBs3b. KoBaneHnTHas cBs3b. (2 yaca)
Jlekuus 4. Meron BaneHTHBIX cBsizell (BC) — ocHOBHBIE MOIOKEHUS METO/IA, G U T-CBsi3u. OOMeH-
HBIM U IOHOPHO-aKIIETITOPHBIN MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOU CBsi3U. Teopust rubpuansa-
MU aTOMHBIX opOuTaneld. [loaspHOCTh, HACBHIINIEHHOCTh W HANPABICHHOCTh CBS3U. BomopoaHas
cBs13b. KOMITJIEKCHBIC COSTMHEHHSI: CTPOSHHE, COCTaB, BUbI. (2 Jaca).
IpakTuueckoe 3ansTue 3. Xumudeckas cBs3b (2 vaca).
JlaGopaTopuas padora 4. Xumuueckas cBsi3b. [lomyueHue amMmmuakatoB 0-37€eMEeHTOB, OOBsCHE-
HHUE CTPOCHMS KOMIUIEKCHOTO COeMHEHus. (4 Jaca).
CamocTosiTeIbHAsi padora. V3yuenue maTepuaio jekiuii (4 yaca), moAroToBKa K BBHIIIOJHCHUIO
U 3ammTe J1abopatopHoi paboThl 4 BBINOJIHEHHE WHAMBHIYAIBHOTO 3adanus (4 Jaca), MOArOTOBKa
K IIpakTU4ecKoMy 3aHsaTHIO (1 yac), moAroToBKa K KOHTpOJIbHOW padoTe (2 yaca). (Bcero mo teme
3 - 11 gacog).
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Texymmii KOHTPOJIb — YCTHBIN OMPOC MO MaTepualy JIEKIIUH, YCTHBIA ONPOC MPHU MPOBEACHUU J10-
MycKa K JiabopaTopHOil paboTe, 3amuTa J1abopaTOpHOU pabOThI, OMPOCH! «y JOCKW» Ha MpaKTHYe-
CKOM 3aHSITUH, KOHTPOJIbHAas paboTa.
Tema 4. JHepreTnka XMMH4YeCKHX NPOLIECCOB.
Jlekumst 5. DHepreTuka XMMHUYECKUX MPOIECCOB, XMMHUUYECKOe U (pa3zoBoe paBHOBecue Tepmoau-
HamHKa. DHepreTuueckue 3(pGeKThl XUMHUECKUX peakiuii. HampasrneHnue u mpeaen nmpoTeKaHHs
XUMHUYECKHUX PEaKuil B M30JMPOBAHHBIX cucTeMax. B3auMocBs3bp Mexay aHeprueii I'm66ca u koH-
CTaHTOM paBHOBecHs (2 vaca).
JladopaTropnasi padora 5. Tepmonunamuka (2 yaca).
IIpakTnyeckoe 3auaTue 4. TepmoauHamuka. PyOexHbIl KOHTPOJb 0 CTEXHOMETPHH, KiIaccam
BEIIECTB, BHIYMCICHHE 3HAUEHUN MOJSPHBIX Macc 3KBHUBAJCHTOB MPOCTHIX U CIOKHBIX BEUIECTB,
pacyeThl KOHIICHTPALUil pacTBOPOB (2 4aca).
CamocTosiTe1bHasi padora. 3ydyeHue maTepuaioB JeKIMi (2 yaca), HOJrOTOBKA K BBIIOJHEHUIO
U 3aIIMTe JIabopaTOpHOU paboThl 5, U3yueHHE METOJUYECKHUX YKa3aHHUM K jiabopaTopHON pabore 5
(2 yaca), MOArOTOBKA K MPAKTHYECKOMY 3aHSATHIO 2 — MPEIBAPUTEIbHAS MPOPAO0OTKA M BBIMOJIHE-
HUE UHIUBHIyaIbHOTO 3ananus (1 gac) (Bcero mo teme 4 — 5 yaco).
Texymmii KOHTPOJIb — YCTHBINM OMPOC MO MaTepUaly JIEKIIMH, YCTHBIA OMPOC MPH MPOBEACHUU J10-
MycKa K JlabopaTopHOil paboTe, 3amuTra JadopaTopHON pabOThI, OMIPOCH! «y JOCKH» Ha MpaKkTU4e-
CKOM 3aHSITUH.
Tema 5. XumMnyeckasi KHHeTHKa. XUMHYeCKoe U (pa30Boe paBHOBecHe.
Jlekumusa 6. XuMmuyeckass KHHETHKA: CKOPOCTh PEAKIMU U METOJbI €€ PEeryJIupoBaHMs, Koueba-
TEJIbHBIE PEAKIMM; 3aKOH JEHUCTBUS MacC. 3aBUCUMOCTb CKOPOCTH PEAaKLMHU OT TEMIIEpaTyphl.
[TpaBuno Bant-T'odpda. YpaBuenue Appenmyca. Karanutnueckue cuctemsl. KatammzaTopsl.
[Ipumepsl pelnieHns: TUITOBBIX 3a1ad. (2 yaca)
Jlekuus 7. Xumndeckoe u (a3oBoe paBHOBECHE B TOMO- U I'€TE€POTreHHbIX cucTteMax. CMerieHne
paBHOBECHS B LIENAX OJHOCTOPOHHErO npotekanus peakuuu (mpunuun Jle-1llarense). Koncranra
paBHOBECHS], CBA3b KOHCTAHTHI PAaBHOBECHS ¢ U3MEeHeHueM 3Hepruu I'm60ca. Ilpasuno ¢a3. daso-
Bble paBHOBecHs. Pa3oBble Auarpammbl. J(ucrepcHble cUCTeMbl. XUMUYECKOE PaBHOBECUE B Ie-
TEPOreHHBIX CHCTeMax. AJICOPOLMOHHOE paBHOBecHE. [ eTeporeHHbIe IHUCIEePCHbIE CHCTEMbI. (2
yaca)

IIpakTnueckoe 3ansitne 5. Kuneruka. PapHoBecue. Perienue 3a1a4y Ha 3aBUCUMOCTb CKOPOCTH
peakuuu OT pa3INYHbIX (aKkTOpoB, Ha npuMeHeHue npunuumna Jle Illarense k cmemeHnoo paBHo-
BecHst. OTBETHI Ha BOIPOCHI TECTOB. PyOexKHbII KOHTPOJIb IO CTPOEHHUIO aTOMa, XUMHUECKON CBS-
3u. (2 Jaca)

JlaGopaTopuas padora 6. Kuneruka. V3ydyeHne 3aBUCUMOCTH CKOPOCTH T'OMOTEHHBIX M T'€Tepo-
TeHHBIX PEaKIUui OT pa3NuYHbIX (DakTopoB. M3ydeHue BIMSHWS W3MEHEHHs KOHIICHTpAIMU Ha
cMelIeHue paBHoBecus (2 yaca)
JlaGopaTopHas pa6ora 7. Xumuyeckoe paBHOBecue. V3yueHue BIUSHHUS U3MEHEHHS KOHIICH-
TpallMu Ha CMEIeHne paBHOBecHs (4 yaca)
CamocrosiTenbHas padora. l3yuyeHue jeknuoHHOro marepuana (4 daca), [loaroroBka K BbI-
NIOJTHEHHIO M 3aIUTe JJA00PaTOPHBIX PaOdOT M BBHINOJIHEHHE WHAWBUAYAIBHOTO 3a1aHus (6 yacos),
MOJICOTOBKA K MpaKTHYeCKoMy 3aHaTHIO 5 (1 9ac), moaAroToBka K KOHTPOJIbHON padote (2 4aca).
(Bcero o Teme 5 —13 yacoB).
Texkymmii KOHTPOJIb — YCTHBIM ONPOC MO MaTepHally JEKIHUH, YCTHBIA ONPOC MPHU MPOBEACHUN
JIOIyCKa K JIaOpaTOpHBIM paboTaM, 3aluTa JIAOOPATOPHBIX paboT, OMPOCH «y JOCKM» Ha Mpak-
TUYECKUX 3aHITUSIX, KOHTPOJIbHAs padoTa.

Tema 6. PacTBopbl. JlucnepcHbie cucTeMbl. PacTBOPBI 3JIEKTPOJIMTOB.
Jlexnus 8. PactBopsl. Komnoumnbie cucteMbl 1 ux nonxydeHue. CTpoeHHE KOJUTOUTHBIX YaCTHII.
M3MeHeHHe SHTANIBIMKU U SHTPONMHU TNpU pacTBopeHuu. MneanpHbiii pactBop. KommuratuBHble
CBOICTBa pacTBOPOB: MOHIKEHUE MAPIHATILHOTO JABJICHUS Mapa pacTBOPUTENS HaJ PacTBOPOM,
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MOBBILICHHE TEMIIEPATyphl KUIIEHUS, MMOHIKEeHHE T(3aM) — 3akoHBI Payins, ocMoTH4eckoe aaBiie-
HUe. DIEKTpoIUTHYECKas Auccouuans. (2 yaca)

Jlekuus 9. CunibHbIC AJIEKTPOJIUTHL. AKTHBHas KOHIIEHTpAIlUsi HMOHOB B pacTBope, Koddduim-
€HT aKTMBHOCTH, MOHHas cuia pacTBopa. MasnopacTBopumble 3ieKTposuThl. [IpousBenenue
pacTBOPUMOCTH. Peakiinu B pacTBOpax 3JIEKTPOJIUTOB. (2 yaca).

Jlekuus 10. CnaGwie dmekTponuThl. 3aKoH pazbaBienus OctBanbaa. MIoHHOE MPOW3BEICHHUE BO-
nel. Bonopoanslit nokaszarens. ['unponus coneil, ero tumel, BbrunciaeHue pH pactBopa ruapoiu-
3yrorercs conu. (2 gaca).

IIpakTuyeckoe 3ansaTHe 6. DiieKTPOaUTHI. OTBETHl Ha BONPOCHI TecToB. Pemenue 3agad. (2
gaca)

Jlaboparopnasi pa6ora 8 . PacTBopsl 251eKTpoauToB. O3HAKOMIIEHUE C 3JIEKTPOXUMHUYECKUM Me-
TOJAOM ONPEIETCHHUs CTEIICHU TUCCOIUAIINH IICKTPOIUTOB (4 yaca)

CamocrosiTeibHasi padora. V3ydeHue JEKIIMOHHOTO MaTepuaia (6 4acoB), MOArOTOBKA K BbI-
MOJIHCHHIO M 3allUTE JTa00paTOPHOW pabOoThl U BHINOJIHEHUE WHIUBUIYaIbHOTO 33a1aHus (4 yaca),
MOJIrOTOBKA K MpakTHueckoMy 3aHsaTHio (1 1ac), moaAroToBka K KOHTPOJIbHO# pabore (2 yaca).
(Bcero mo Teme 6 — 13 yacos).

Texyumii KOHTPOJIb — YCTHBIHN OIPOC IO MaTepUaiy JEKIUHU, YCTHBIA OMPOC MPHU MPOBEACHUN
JoTycKa K jabopaTopHoit padoTe, 3amuTa J1abopaTopHO paboThI, ONMPOCH! Ky JOCKK» Ha MPAKTH-
YEeCKOM 3aHSTHH, KOHTPOJIbHAs paboTa.

Tema 7. DnexkTpoxumuyeckue cucreMbl. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA BelIeCTB.
Jlekuua 11. OxuciuTenbHO-BOCCTAHOBUTENbHBIE CBOWMCTBa  BemiecTB.  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU B AIEKTPOXUMUU. BUJbl 351eKTpo10B. P HanpspkeHUs METaioB.
TepMonuHaMUKa 3JIEKTPOXMMHUECKUX MPOLECCOB. BO3HMKHOBEHHE JBOMHOIO AJIEKTPUYECKOTO
CJIOSl Ha IpaHULe pa3fesla MeTalI-pacTBop. PacueT paBHOBECHBIX MOTEHIIMAJIOB MO YPAaBHEHHUIO
Hepncra (2 vaca).

IIpakTuyeckoe 3ausitue /. OBP. OTBeThl Ha Bompockl TecToB. [IpnoOpeTeHne HaBBIKOB paccTa-
HOBKH KO3((UIIMEHTOB B OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIX peakusaX. PyOesKHbI KOHTPOJIb 110
KHHETHKE U paBHOBECHIO. (2 yaca)

JlaGopaTopnas padora 9. OKuCINTENTFHO-BOCCTAHOBUTENIbHBIE PEAKIIUU. 3HAKOMCTBO C BIUSHU-
€M XapakTepa cpeibl Ha X0/ peakIMK Ha MpUMepe TIepMaHranara Kanus (2 Jaca).
CamocrosiTeibHasi padoTa. l3yueHue NeKIMOHHOTO Marepuaia (2 Jaca), MoAroToBKa K BBIIOJI-
HCHHUIO M 3anure J1abopaTopHON pabOThl M BBHINIOJIHEHHE WHIUBHIYaIbHOTO 3amaHus (2 vaca),
MOJrOTOBKA K MpakTHyeckomy 3anatuio (1 gac). (Bcero mo teme 7 — 5 vacoB).

Texkymmii KOHTPOJIb — YCTHBIM ONPOC MO MaTepHally JEKIHUH, YCTHBIA ONPOC MPHU MPOBEACHUN
JIOITycKa K JJabopaTtopHoii padoTe, 3aiuTa 1a00paToOpHO pabOTHI, OMPOCH! Ky JOCKW» Ha MPAKTH-
YECKOM 3aHITHH.

Tema 8. YcTpoiicTBO U yc/J0BHSA PadoOThl raJibBAHUYECKHX JIEMEHTOB. XHUMHYECKHE HCTOYHUKHU

ToKa. TonJMBHBIE 3JIeMeHTHI
Jlekuus 12. YcTpoiicTBO U ycinoBusi paboThl TajgbBaHMYECKOro 3eMenTa Jlanuansa-SAkoou. Cxe-
MBI, TpapuKy MOJSPU3ALMOHHBIX KPUBBIX, 3ekTpojaHble peakuuu. TOP. D/IC. Ilonspusamus.
Bunel nongpuzannn. 3aBUCUMOCTDh PABHOBECHBIX MOTEHIIMAIOB OT AKTUBHOCTH MOHOB B PacTBO-
pax. Tepmoannamuyeckue ycinoBusi padotel ['D. KuHeTnka 3meKTpoXuMHUECKUX MPOILECCOB. 3a-
BHUCUMOCTbD 3JIEKTPOXMMHUYECKUX MPOIECCOB OT M3MEHEHMsI aKTMBHOCTH MOTEHIHUAIONPENEISAIO-
mmx noHoB. Konnentparuonusii ['3.(2 gaca)

Jlekumsa 13. Xumuueckwe wucrounuku Toka. l[lepuunsie XUWT. VYcrpolicTBO MaprasiieBo-
[IUHKOBOTO TaJbBaHUYECKOI'O AJIEMEHTa. AKKYMYJIATOPbI (KHCIOTHBIE, IIEIOYHbIE). TOMINBHBIE
AJIEMEHTHI (KUCIOPOIHO-BOOPOIHEIN). JlocTonHcTBa M HeocTatku padboTel BTD. (2 yaca)
IIpakTuyeckoe 3anaTue 8. ['abBaHUYECKUI 71eMEHT. (2 aca)

JlabopaTopnasi padora 10. TampBanumyeckuit amemeHnT. OBlageHNE METOIUKON COCTABICHUS
rajJbBaHUYECKUX IICTICH U M3MEPEHUSI HAMPSDKEHHS TalbBaHMUECKHUX 3JIeMeHTOB (4 Jaca)

7



CMOSEHCKWA
Pabouas npoepamma oucyuniunvt 51.5.8 (  @uianai
i

«Xumusny S d

M3

CamocrosiTesibHasi padoTa. lI3yueHue NeKIMOHHOTO Marepuaia (4 Jaca), MOAroTOBKa K BBIIIOJI-
HEHHMIO U 3alUTe J1a00opaTopHO pabOTHl M BHINOJIHEHWE MHIMBUAYaJIbHOTO 3agaHus (4 daca),
HOATOTOBKA K MpakTHdeckomy 3ansaTuio (1 vac), moaroroBka K KOHTPOJIBHOM padore (2 vaca).
(Bcero o Teme 7 — 11 wacos).
Texkymuii KOHTPOJIb — YCTHBIN ONPOC MO MaTepuay JIEKLUH, YCTHBIA ONPOC IMPU MPOBEACHUU
JIOITyCKa K JIabopaTopHoii padoTe, 3ammTa 1a00paTopHOil paboTHI, ONPOCH Ky JOCKW» Ha MPAKTH-
YECKOM 3aHATHU, KOHTPOJIbHAs paboTa.

Tema 9. D1ekTpo/IU3 paciyIaBOB M BOJHBIX PACTBOPOB 3JIEKTPOJINTOB.
Jleknus 14. DnexTposn3 paciuiaBOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB. DJIEKTPOJIU3 C PACTBO-
PUMBIMH U HEpPAaCTBOPUMBIMH 3eKTpoaaMu. IlocienoBaTenbHOCTh MPOTEKaHUS IPOLIECCOB Ha
anektponax. 3akoHsl Papases. Beixon mo toky. ['paduk monspu3almOHHBIX KPUBBIX MPHU 3JIEK-
tponuse. [IpumeHeHune 3aekTpoau3sa. (2 yaca)
IIpakTnueckoe 3ansiTue 8. OTBETH Ha BOIPOCH! TecTOB. Pemienue 3anad. PyOesxHblli KOHTPOIIb
no Teme 3eKkTposutThl, 1o OBP, ranpBannueckomy anemeHTy (2 yaca).
JlaGopatopnas padora 11. Dnexrponus. M3yueHue KoaMuecTBEHHbIX 3aKOHOMEpPHOCTEH mpolec-
ca 2JIEKTPOJIM3a Ha PUMEPE pacTBOpa Cyab(ara HATPUs Ha HUKEJIEBBIX AJIEKTpoaax.(2 yaca)
CamocrosiTelbHasi padoTa. M3yyeHue JeKIMOHHOTo MaTepuaia (2 Jaca), MOAroToBKa K BBITIOJI-
HCHHUIO M 3aumre J1abopatopHON pabOThl M BBHINIOJIHEHHE WHIMBHIYaIbHOTO 3amaHus (2 vaca),
MOJrOTOBKA K MpakTryeckomy 3ausatuio (1 gac). (Bcero mo teme 9 — 5 vacoB).
Texkymmii KOHTPOJIb — YCTHBIM OIPOC IO MaTepHally JEKLIHUH, YCTHBIA OIPOC MPHU MPOBEACHUU
JIOITycKa K JJabopaTtopHOi padoTe, 3aiuTa 1a00paTOpHOM pabOThI, ONPOCH! «y AOCKU» HA MPAKTH-
YECKOM 3aHSTHH.

Tema 10. Koppo3usi merayioB. MeponpusTus mo 3amyre MeTANJI0B OT KOPPO3HH.
Jleknusa 15. Koppo3uss meramioB. Xumudeckas KOppo3us. Y CIOBUS MPOTEKAHUS KOPPO3IUOHHO-
ro mpoiecca. DiIeKTpoxumuieckas kopposus. IlaccuBHocTs MeTamnoB. CxemMbl MUKPOTaJIbBaHHU-
YECKUX KOPPO3HOHHBIX 3yieMeHTOB. [lonspusanus npu koppo3uoHHoM nporecce. KopposznonHas
YCTOIYMBOCTh METAJLIOB U CIUIABOB (2 yaca).
Jlekumsa 16. Kiaccupukanus MeponpHsITHA 10 3alIUTEe METAJJIOB OT KOPPO3UH. MeTobl 3JeK-
TPOXUMHUYECKOH 3alUThl (KaToAHas, aHOJAHAsl, MPOTEKTOpHAs). MeTobl U3MEHEHUS MPUPOIbI
KOPPOJAUPYIOLIEro MeTaa. 3alluTHbIe HEMETAJUIMYECKHUEe, METAJUIMYECKHE TOKPBITUS: KaToJl-
Hble, aHo/Hble. JlernpoBanue. SIBnenue «camonaccupaum». CrnocoObl 0OpabOTKH KOPPO3UOH-
HOM cpefbl. PacueTsl KOPPO3UOHHOW YCTOWYHMBOCTH ATIOMHUHHMS, 0JI0BA, CBUHIIA (2 Jaca).
IIpakTnueckoe 3ansitue 9. Koppo3us wmeramioB. 3amura oT Koppo3uu. OTBETHl Ha BONPOCH
TecToB PyOexHbIl KOHTPOJIB.(2 yaca).
JlaGopatopnas paGora 12 . Koppo3us MetaymuioB. 3amuTa oT Koppo3uu. M3yueHue ycioBuit
BO3HUKHOBEHHUS KOPPO3UOHHBIX MUKPOTaIbBaHUUECKUX 3JIEMEHTOB, SBJICHUS MOJSPU3ALMU U JIe-
MOJIIPU3ALUU TIPU KOPPO3UHU. 3HAKOMCTBO C HEKOTOPBIMHM METOAAMH 3allUThl METANIOB OT KOPPO-
3uu (6 4acoB).
CamocrosiTetbHas padoTa. V3yueHune neknuoHHoro Marepuana (4 daca), [loarotoBka K BBITION-
HCHHUIO U 3allUTe JIAOOpaTOpHOW pabOThl M BBHIMOJHEHUE WHIUBHIYAILHOTO 3a1aHus (6 4acoB),
NOATOTOBKA K MpakTHyeckomy 3aHsaTHio (1 wac), moaroroBka K KOHTposbHOW pabote (1 wac).
(Bcero mo teme 10 — 12 gacos).
Texymmii KOHTPOJIbL — YCTHBII ONpPOC MO MaTepuaiy JEKLUUU, YCTHBIN ONpPOC MpPHU MPOBEIECHUU
JoTTycKa K J1abopaTopHBIM paboTaMm, 3aluTa Jab0opaTOPHBIX pabOT, OMPOCH! «y JOCKH» Ha Tpak-
TUYECKOM 3aHATUH, KOHTPOJIbHAas paboTa.

Tema 11. IToimMepbI ¥ 0JTUTOMEPDI.
Jleknus 17. OcHOBHBIE KJIaCChl OpraHU4ecKux BemecTB. Cnennduyeckre 0COOEHHOCTH OpraHy-
YECKUX coelrHeHui Peakiuu nmonumepusannu, ux MexanusMbl. [lonmumepst u onuromepst. Tep-
MOIIJIACTUYHBIE U TEPMOPEAKTUBHBIC MOTUMEPHI, UX 0coOeHHOCTH. CBOMCTBA W 00IAaCTH MpUMe-
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HEHHSI OCHOBHBIX IOJIMMEPOB HA MpUMEpPE MOJIUITUIICHA, TOJUIPONIIEHA, TOTUCTUPOIIA, TOTUBHU-
HIIXJI0pUIa, GTOpoILiacTa, peHoriacTa ur.I. (2 yaca).
CamocrosiTejibHas padora. V3ydyenue nekunonHoro marepuania (2 gaca) (Beero mo teme 11 — 2
Jaca).
Texkymuii KOHTPOJIb — YCTHBIN OMPOC MO MPOHJICHHOMY JIEKIIMOHHOMY MaTepuaiy.

Tema 12. XuMmnueckasi HAeHTU(PUKALMS BeleCTB.
Jlekumsa 18. Xumuueckas uaeHTUPUKAIMS: KaUeCTBEHHBIN 1 KOJIMYECTBEHHBIN aHAIN3, aHAJIUTHU-
YECKUIl CUTHAJI, XUMUYCCKUH, PUINKO-XUMHUYCCKHUI U (pu3nueckuii ananus. (2 yaca).
CamocrosiTesibHas padora. M3ydenne neknuonnoro marepuania (1 gac) (Beero mo teme 12 — 2
Jaca).
Texkyumii KOHTPOJb — YCTHBIIN OMPOC IO TPONHACHHOMY JEKIIMOHHOMY MaTepHaiy.

JlaGopaTtopubie paboThl o TeMam Ne 2,3,5,7,8,10 (B xonuvecTBe 12 4acoB) MpOBOASATCS B MH-
TEpaKTUBHOW (hopMe (MCHOIB3YIOTCS TEXHOJOTHH OPHUTaJHOTO BBHIMOJHEHUS JIAOOPaTOPHON PabOTHI).
Ha 3anatusax mpakTukyercs pabora rpynmnamu rno 2-4 yenoBeka. CTyASHTHI IPOBEPSIOT UHAUBUAYaIb-
HBIC 33JJaHUSI CBOMX COKYPCHHKOB, BBIHOCSIT BEPIUKT O MPABWJIBHOCTH PEIICHUS, KOTOPBIA MOIICPK -
BaeTCs WJIM OTBEpraercs npenojgasareneM. JInbo rpymnma u3 4 yenoBeK Mmojiydyaet Habop BOIPOCOB, 00-
CyXKJasi BApHAHTHI OTBETOB, BRIOMPAET BEPHBIA. B rpyrmme cTpeMsTcs, 4TOObI OTBETHI ObLTH MOHSTHBI
BCEM, TaK KaK HMX O3BYUMBACT IPEIOAaBaTEN0 Hanboiee ciiadblil U3 3ToM rpymmsl. PaspaboTano ctu-
MYJIMPOBaHUE aKTUBHOCTH Ha 3aHATUSIX - €CIIM OH CIpaBJIsieTCs, TO paboTa OyneT 3auTeHa Bcel Opura-

€.

IIpoMe:xxyTOYHas aTTeCTAlUA 0 JUCUMUILINHE: JK3aMeH
W3ydeHre NUCHUIUIMHBI 3aKaHYMBAETCA 9K3aMEHOM. DK3aMeH MPOBOJUTCS B cOOTBeTCTBHHU C [lo-
JIO)KEHUEM O 3a4ETHOW M 3K3aMeHalunoHHOM ceccusx B HUY MOMU m MHCTpYKTHMBHBIM MHCHMOM
ot 14.05.2012 r. Ne 11-23.

5. lNepeyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHUss AN CaMOCTOATESIbHOM pPaboThbl
obyuarLwmxcs no AMcumnnmHe

Jnis obGecriedeHns: caMOCTOSATENIbHONM paboThl pa3paboTaHbl:
METOJIUYECKHIE YKa3aHUsl 10 CaMOCTOsITeNbHOU padoTe 1o auctumiuimHe: ([Tpunoxenne k PI1JT)

6. ®OHA OLEHOYHbIX CPeAcCTB ANA NpoBefeHUs NPOMEXYTOYHOM aTTecTauuu obyualo-
LWMXCcA No gucuunnuHe

6.1 NMepeyeHb KOMNETEHUUN C yKa3zaHueM 3TanoB ux ¢popmmpoBaHus

[Tpu ocBOEHUM AMCUUILIMHBI (POPMHUPYIOTCS Clenyroliue npodeccuoHanbHble koMmmnereHun: [1TK-
1, IIK-2.

YkazaHHas KOMIIETeHLUs! JOPMHUPYETCSI B COOTBETCTBUHU CO CIICAYIOIIMMU 3TallaMU:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUYECKUX 3HAHMM, MPETYCMOTPEHHBIX YKa3aHHBIMH KOMIIE-
TEHLIUSMHU.

2. [Ipnobperenne u pa3BUTHE MPAKTHUECKUX YMEHUH, IPEAYCMOTPEHHBIX KOMIIETEHIIU SIMU

3. 3akpemieHue TEOPETUUECKUX 3HAHUM, YMEHUH U NMPAKTUYECKUX HABBIKOB, IIPENYCMOTPEHHBIX
KOMIIETEHIMSIMH, B XOJI€ 3alUT J1a00paTOpHBIX paboT, a TakkKe PEeLIeHUs KOHKPETHBIX TEXHUYECKUX 3a-
Jla4 Ha NPAKTUYECKUX 3aHATUAX, YCICIIHON CIa4l 3K3aMEHa.
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6.2 OnucaHue nokasaTenem u KputepueB OLEHMBaHUA KOMMNETEHUMW Ha pasnuy-
HbIX 3Tanax ux chopMMpoBaHUSA, ONUCAHUA LIKaN OLeHUBaHUSA

C(bOpMI/IpOBaHHOCTL KOMIICTCHIIMU B paMKaxX OCBOCHHA I[aHHOﬁ JUCHUIIIIMHBI OLICHUBACTCA IIO
TPEXYPOBHEBOM IIKaJIE:

- HOpOFOBLIfI YPOBCHB ABJISACTCA 00s13aTeNIbHBIM JJISA BCEX 06yqa}0Luch;1 110 3aBCPIICHUN OCBOCHUA
JVCLUIUIAHBL,

- TIPOJIBUHYTHI YPOBEHb XapaKTEPH3YyeTCsl MPEBBIIICHHEM MHUHUMAIBHBIX XapaKTEPUCTHK cop-
MHUPOBAHHOCTH KOMITETEHIIUH 10 3aBEPLUICHUN OCBOCHUS IUCLUILINHBL,

- JTAJIOHHBIA YPOBEHb XapPAKTEPHU3YETCS MAKCUMaJIbHO BO3MOKHOU BBIPA)KEHHOCTHIO KOMIIETEH-
LUU U SIBJIIETCSA BaXXHBIM KaUECTBEHHBIM OPUEHTUPOM JIJISl CAMOCOBEPIIEHCTBOBAHUS.

[TIpu nmocrarounom kadectBe ocBoeHus Ooiee 80% NpUBEICHHBIX 3HAHWN, YMEHHH W HAaBBIKOB
IIpenojaBaTeilb OLICHUBAET OCBOCHUE JIaHHOM KOMIIETEHIIMU B paMKax HACTOSALIEW NUCLUIUIMHBI HA 3Ta-
JIOHHOM YpOBHE, IIpu ocBoeHHU Oosiee 60% MpHUBEICHHBIX 3HAHWW, YMCHUN M HABBIKOB — Ha MPOJBHHY-
TOM, IIpu ocBoeHnH Oosee 40% NpHUBEICHHBIX 3HAHUM, YMEHUIN M HAaBBIKOB - Ha MOPOrOBOM ypoBHE. B
IMPOTHUBHOM CJIy4a€ KOMIICTCHIIMA B paMKax HaCTOﬂHIefI JUCHUIIIIMHBI CUHUTACTCA HEOCBOCHHOM.

YpoBeHb cHhOpMUPOBAHHOCTH KaXT0H KOMIETEHIIMH Ha PA3IMYHBIX dTamax ee GOpMHPOBAHUS B
IIPOLIECCE OCBOEHUS IAHHOM AMCLMILIMHBI OLICHMBAETCA B XOJ€ TEKYILErO0 KOHTPOJSA YCIIEBAEMOCTH H
IIPEJICTaBJIEH Pa3IMYHbIMHU BUIaMU OLICHOYHBIX CPEJICTB.

s oueHku chOpMUPOBAHHOCTH B paMKax JJaHHOM TUCLMILIMHBI 0011e00pa3oBaTeIbHON KoMIe-
teHmn IK-1 «cmocoGHOCTh y4acTBOBAaTh B TUIAHUPOBAHHH, MOJTOTOBKE W BBIOJHEHHH THUIOBBIX JKC-
NIEPUMEHTAIbHBIX UCCIIEI0BAaHUH 10 3aJaHHON METOJMKE) MPENOJAaBATEIEM OLICHUBAECTCS CONEPIKATEIb-
Hasi CTOpPOHAa M KAayeCTBO MaTepUaJIOB, MPUBEACHHBIX B OTUETaX CTYAEHTa IO JabOopaTOpHbIM padoTaMm.
VY4YUTBIBAIOTCS TAKKE OTBETHI CTYIEHTA Ha BOIIPOCHI IO COOTBETCTBYIOIIMM BHIaM 3aHATHH TP TEKYIIEM
KOHTpOJIE — YCTHBIX OIpOcax, 3aluTax JadopaTopHbIX paldoT.

[TpuHuMaeTcss BO BHUMaHNME 3HAHMSA 00yUYarOIIUMUCS:

- OCHOBHBIX MOJIOKEHUN aTOMHO-MOJIEKYJISIPHOTO YUEHHMsI, KJIacChl HEOPraHMUECKHUX BEIECTB, TH-
bl peakiuii, 3akonel crexuomerpun (ITK-1);

- B3aUMOCBSI3M CTPOCHUS U CBOICTB Xumu4eckux coeaunennit (ITK-1);

HaJIu4yue yMEHHS:

- WCIIOJIB30BaTh NPUHIHNI IIEPUOAUYHOCTH U lleproanyeckyro cucreMy A NMpeacKa3aHusl CBOM-
CTBa IIPOCTHIX U CIOKHBIX XUMUUECKUX COCIUHEHUN U 3aKOHOMEPHOCTEN B UX U3MEHEHUH;

- IPOBOJIUTH PacyYeThl 10 YpaBHEHUAM xumudeckux peakiuii (ITK-1);

- paboTaTh C XMMUYECKHUMHU PEaKTHBAMH, JIAOOPATOPHBIM XuMHYecKuM obopynoBanueM (I1K-1);

NPUCYTCTBUE HABBIKA BJIACHUA:
- HaBBIKaMH JIJAOOPAaTOPHOTO MCCIIEIOBAHMUS, paOOTHl ¢ XHMUYECKHUMHU PEAKTUBAMH U XUMHYECKH-
MU pUOOpaMHu.

Kpurepuu oneHnBaHus ypoBHS C(OPMHPOBAHHOCTH KOMIIETEHIIMH B NPOLECCE BHIMOJIHEHUS U
3alUThl JTA0OPAaTOPHBIX paboT, pacdeTHO-rpapuUeckux padoT, B pe3yibTaTe BBIMNOIHEHHS 3aJaHUN Ha
IIPAKTUYECKUX 3aHATUSAX.

Kputepun onennanus ypoBHs chopmupoBanHocTu komrnereHuu [1K-1 B nmpouecce 3amuTs s1a-
060paTopHBIX pabOT, Kak (OpPMBI TEKYyIIEro KOHTpoisi. Ha 3ammre cooTBETCTBYIOMIMX Ja00paTOPHBIX pa-
00T mpeIararoTcs BONPOCHI, UCIONb3Ys CIEAYIOLINE METOANYECKHE PA3pabOTKU U YKa3aHUS:

1. I'meboBa H. Bb., Ocranenko JI.®. COOpHUK 33734 M YHPaKHEHUNA MO KypCy «XHUMHU».
Cwmonernck PUO ¢unmana 'OY BITO «MDU (TY)» 2012 -124 ¢.)

Marepuansl npunoxeHu K Hacrosmen PIIJI:
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[IpenogaBaTeseM 3amaeTcs 2-5 BONPOCOB M3 MPUMEPHOTO MEPEUYHsI BOMPOCOB MOCIE KaKIOH Ja-
6oparopHoii paboTsr (1).
[IpumepHbIe BapHaHThI BOIIPOCOB:

Bonpocekl 1 3aganus K 3amure JJabopaTopHoii padoThl
"JJIeKTPOHHASI CTPYKTYPAa ATOMOB U OJJHOATOMHbIX HOHOB"'

1. ChopmynupyiiTe OCHOBHBIC HMPUHIUIBI KBAHTOBOW TEOPUH CTPOCHHUS BELIECTBA (KOPITYCKY-
JISPHO-BOJIHOBOM Jyasln3M, IPUHIIMII HEOMPEIEICHHOCTH, BOJIHOBasi (PYHKIIMS, aTOMHasi OpOUTasb, KBaH-
TOBBIC UHCIIA).

2. KakoB mopsiiok 3amojiHeHus 3JIeKTPOHHOUW 000mouku aroma? ChopMyaupylTe NMPUHIMINBI U
MpaBUjIa, KOTOPHIE MPU STOM HCIOJB3YIOTCA. 3aNUIINTE MOJIHYIO 3JEKTPOHHYIO (HOPMYITy CIEAYIOIIHX
aTOMOB B IIOPSJIKE 3aITOJIHEHMs aTOMHBIX opbuTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, a) Os, e) I, ) Bi.

3. VKaxuTe aToM ¢ (pOPMHUpYIOLIIM IeKTpoHoM a) 35, 6) 4p°, B) 3d'°, 1) 4F, 1) 55%, e) 5d%, x)
6p°. ONHLIKTE €ro [HONOKEHHE B IEPHOIMYCCKON CHCTEME.

4. Yto xapakTepu3yeT KaxI0e W3 KBAHTOBBIX YHCEN? YKaXHUTE 3HAUCHHUS KBAHTOBBIX YHCEI JJIS
dopmupyromiero snektpona a) Ti, 6) K, B) As, 1) Ce, 1) Cd.

5. Hammmmre moHyIo 31eKTpoHHYI0 opMyiry atoma a) T¢, 6) Mn, B) Se, r) Ag, 1) Ga, e) Pa, x)
V, 3) Sb, n) Rb, k) Kr. K kakomy cemMeiicTBy OH OTHOCUTCSA? YKaXHTE €ro BHEIIHUI, IPEABHEIIHHIA CITOH,
(bopMHPYIOLINIT 37IEKTPOH, KBAHTOBBIE YHCIA IS JIEKTPOHOB BHEIIHETO CIIOS U (DOPMHUPYIOLIETO dJICK-
TpOHA.

6. Uto takoe BasieHTHOCTH? [lokakuTe pacmpeseiiecHne BAJICHTHBIX JICKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, u) Br, k) Ti Mo KBaHTOBBIM sU€iikaM B BO30Y)KJICHHOM M HEBO30YXK-
JICHHOM COCTOSTHUH U OTPEJENINTE COOTBETCTBYIOIINE 3HAUEHHS BAJIEHTHOCTH.

7. Kak ocymiecTBisieTcsi MmpeBpalleHre aromMa B MOHBI? HamuimmmTe MONMHYIO U COKpAIleHHYIO
ANEKTPOHHBIE (POPMYJIBI HOHOB ) A%, 0) Ca?*, B)F,r) S

8. Uro Takoe "mposan" snextpoHa? Ilouemy oH mpoucxomut? Kakue BaJIEeHTHOCTH IPOSBISIOT
aTOMBI 3THX DJIEMEHTOB B HEBO30YXJICHHOM M BO30YyXIeHHOM cocTostHuu? [TokakuTte Ha mpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

9. Kene3o u pyreHuil ABIAIOTCS AIeMeHTaMu-aHaioramu. Uto 31o o3Havaet? OOBICHUTE C TTO3U-
[IUI CTPOCHHSI aTOMa pa3INiKe B BaJICHTHBIX BO3MOXKHOCTSIX STUX JJIEMEHTOB.

10. MaiiTe onpeneneHuss MOHATUSAM «IHEPTUsl UOHU3AINNY, «CPOACTBO K DJEKTPOHY», «AJIEKTPO-
OTPHUIATENFHOCTEY. Kak MEHSAIOTCS 3TH XapaKTEPUCTHKH, a TAKXKE PaJANyC aTOMa U METAITTNYECKHE CBOM-
cTBa y aToMOB 371eMeHTOB a) VII-A rpynmnsl cBepxy BHuU3, 0) |l nmepuona cnesa nanpaso, B) 11-A rpynmsl
CBEPXY BHU3?

Bonpocs! k 3amure 1adopaTopHoii padotsl ''PacTBOpHI 2JIeKTPOIUTOB"

1. Kak kiaccupuuupyroT 3JeKTPOJIUTHI IO cTeneHn auccounanuu? K kakum 31eKTpoIuTaM OTHO-
cares cneayromrue Bermectsa: KOH, NaCl, CH3COOH, HNO3;, HNO,, K,CO3, H,0, NH,OH, HCIO?

2. Yro npezcraisier coO0il BeIpakeHUE 1 KOHCTAHTBI JUCCOIMALMU? 3alUIINTe BhIpaKEHHE
JUTSL KOHCTAHTBI AUCCOLUAIINH a) YKCYCHOM KUCIOTHI, 0) THAPOKCUAA AMMOHHUS, B) YTOJIBHON KHUCIIOTHI (110
CTYIEHSM).

3. 3anummTe MareMaTH4ecKoe BblpakeHHe 3akoHa pa3bamienust OcrtBanbaa. Paccuuraiite cre-
MEHb TUCCOIMAU a30TUCTOM KucaoThl B ee 0,02 M pacTtBope.

4. Beruncnure nonnyto cuiy 0,05 M pactBopa ruapokcuaa Hatpus. Haliiure akTHBHOCT HOHOB
HATpPHUs U TUJIPOKCHUI-MOHOB B 3TOM PaCTBOPE.

5. Beraucnure HOHHYIO CHITY pacTBopa, B 1 11 kotoporo coaepxutcs 0,3 monb KNOs u 0,1 mMomib
AICls.

< o + —
6. Uto npencraBisger co0oil HOHHOE TIpousBeaeHue Boabl? Paccumraiite aktuBHocTH H™ 1 OH
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HMOHOB B pacTBOpe, g kotoporo pH = 8.

7. Paccuuraiite pH u pOH pacTBOpa, B KOTOpOM KOHIIeHTpanus uonos H' pasua 107 moub/11, ec-
71 MOHHAs cuiia 3Toro pactsopa 0,1.

8. Paccuuraiite pH a) 0,05 M pactBopa cossiHol kuciotsl, 6) 0,05 M pacTBopa rHapOKCcHIa aM-
monus, B) 0,01 M pactBopa ruapokcuna kaius, r) 0,02 M pactBopa azoructoit kuciotsl, a) 0,03 M pac-
tBOpa cynbdara menu (1) (mo | crynenn), €) 0,01 M pactBopa kapOonara kayus (1o | crynenn).

9. BemazeT a1 ocajok npu cMemmuBanuu paBHbIX 00beMoB 0,01 M pactBopa HuTpara cepedpa u
0,005 M pacTtBopa Hoauaa Kaaus?

10. Hdaiite ompenenaeHus] NOHATHSIM: OCMOC, OCMOTHYECKOE JIaBJIEHHUE, THUAPOJIU3 COJIel (€ro BU-
IIbl), AIEKTPOIUTUYECKAs TUCCOMAalUs (OCHOBHBIE MOJOXKEHHS ), SKCTPAKIIUS, PACTBOPUMOCTb, ITPOU3BeE-
nenue pactBopumoctu. Chopmynupyiite 3aKoH Payis u cieacTBUs U3 HETo.

Bonpocsl k 3ammTe 1adopaTtopHoii padorsl '"I/IC u HanpsKeHHe MeIHO-IINHKOBOI0 I'aJib-
BAHHMYECKOI0 3jieMeHTa"

1. JaliTe ompeneneHusl MOHATHIM: CTaHIAAPTHBIA AJIEKTPOJAHBIA MoTeHuran, mpoBoaHuku | u 1l
poJia, 3MMeKTpoAbl (MX BUIbI), rajibBaHuuyeckuil anement, JDJIC, mosspuzanus 3JI€KTpPOJOB (€€ BUIbI),
ANEKTPOXUMUYECKUH PSJl HAPSHKEHUI METaNIOB, KOHIICHTPAIIMOHHBINM raJIbBAHUYECKUN JJIEMEHT.

2. CocraBbTe cxemy a) Cu-Ag, 6) Li-Mn, B) Mg-Al, r) Al-Ag, 1) Fe-K, e) O-H,, 1) Pb-Zn, €) Zn-
Hg, ) Cu-Hy, 3) Na-Cl,, u) O,-Cu ranpBanndeckoro sieMeHTa (YCJIOBHS CTaHIApTHBIC). SalMIIUTE
ypaBHEHUS ANEKTPOAHBIX mpoueccos u TOP.

3. Paccumraiite DJIC a) cepebpsiHo-kene3Horo, 0) JIUTHEBO-AIIOMHUHHUEBOIO, B) HATPUEBO-
LIMHKOBOTO, I') MarHWEBO-CBUHIIOBOI'O I'aJIbBAHUYECKOTO 3JIEMEHTA JIByMsl CIIOCOOaMH — 4epe3 pa3HOCTb
noTeHnuanoB u yepes AG°rop.

4. CocTaBbTe cxemy pabOThI a) HaTPUEBO-ATIOMUHUEBOTO, 0) KalbIIMEBO-CEPEOPSIHOTO, B) JIUTHE-
BO-IIMHKOBOTO, T) OJIOBAHHO-MaruueBoro I'D, paccunraiite ero 3/1C npu cTaHIapTHBIX YCIOBHSAX U IIPH
n3Mmenenuu aktupHocteil IIOU B pesynbrate pabotsl B 10 pa3 nmo cpaBHEHHIO CO CTaHJAPTHHIM 3HAYEHHU-
eM.

5. CocraBbTe cxeMy paboThl a) cepeOpsHOro, 6) METHOTO, B) CBUHIIOBOTO KOHIIEHTPAIIMOHHBIX
rajJbBaHMUYECKUX 3JIEMEHTOB IPU aKTUBHOCTAX MOHOB cepedpa 0,1 u 0,001 mMonb/1, yKa)kuTe akTUBHOCTh
MOHOB B aHOJIHOM M KaTOJIHOH 30Hax. 3amMIINTE YpaBHEHMsI JIEKTPOIHBIX MPOLIECCOB, paCCUUTANTE Be-
mnunny D1C.

6. Kakue BubI 21€KTPOIOB BaM M3BECTHBI? ONUILNTE YCTPOHCTBO a) HOPMAJIBHOT'O BOJIOPOJHOTO,
0) HOPMaJIBHOTO KHCJIOPOJHOTO JJIEKTPOJAOB. BriBenute Qopmyny mns pacdera mTOTEHIMANIA a)
BOJIOPOJIHOTO, ©) KUCIIOPOIHOTO AJIEKTPOIOB.

7. PaccumTaiiTe NOTEHLMANbl BOJOPOJHOTO M KHUCJIOPOAHOIO 3JIEKTPOJOB IMpPH NapLHaIbHOM
naBneHuu ra3oB 1 atm. u pH a) 9,06) 12,8) 3, 1) 14, 1) 0.

st onieHKH ¢(hOpMUPOBAHHOCTH B paMKax JAaHHOM TUCIMILIMHBI 00111e00pa30BaTeIbHOM KOMITe-
teHmn [K-2 «crmoco6HOCTh 00pabaThIBaTh pE3yIbTaThl SKCIIEPUMEHTOBY MPETIOAaBaTEIeM OIIEHUBACTCS
CoJIepKaTelIbHas CTOPOHA U KauyeCTBO MAaTEpUasoB, IPUBEACHHBIX B OTUETAX 10 MPAKTUYECKUM 3aHATH-
SIM. YUUTBHIBAIOTCS TAK)KE€ OTBETHI CTYJEHTA Ha BOMPOCHI MO0 COOTBETCTBYIOIIMM BUAM 3aHATHI MpH Te-
KYIIEM KOHTPOJIE — YCTHBIX ONPOCAX M OTBETaX Ha MPAKTHUECKUX 3aHATHUSAX.

[TpuHrMaeTcs BO BHUMaHHE 3HAHMA 00yJarOIIMMHUCS:

- YYEHHS O XMMHUYECKOM IPOLIECCe, DIEKTPOXUMUUECKUX SBICHUAX, XMMUU BaKHEHIINX OMOTeH-
HBIX JIEMEHTOB, UX UIECHTHU(PHUKALIHIO;

HaJIN4YUC YMEHHUS !

- IPpOBOAUTH y‘ICGHO-I/ICCHGI[OBaTeJIBCKI/Iﬁ OKCIICPUMCHT Ha OCHOBC BJIAICHHUA OCHOBHBIMH IPHUC-
MaMH TeXHHUKH pabot B mabopartopun (I1K-2);
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- 0hopMIIATE pe3ysIbTaThl IKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX padoT, GOPMYIHMPOBATH BBHIBO-
nel (ITK-1, T1IK-2));

- aIaNTUPOBATh 3HAHUS U YMEHHsI, MOJyYCHHBIC B Kypce XUMHHU K MPOIIECCaM, MTPOUCXOISIINM B
OKpYKaroIlel cpejie, K PeIICHUI0 KOHKPETHBIX 33/1au, CBSI3aHHBIX C MPO()ECCHOHATLHON ACSITEIbHOCTIO.

NPUCYTCTBUC HABBIKA BJIAJCHUSI:
- METOJaMHU XHMHUYCCKHX M MaTEeMaTHYECKUX PAcueTOB; METOJaMU OOpabOTKH MOJIy4aeMbIX pe-
synbraTtoB ([TK-2).

Kpurepun onennBanust ypoBHs c(hOpMUPOBAHHOCTH KOMIIETCHIIMU B PE3yJIbTATe BHITIOJIHEHUS 3a-
JAHWM Ha IPAKTUYECKUX 3aHATHUAX.

Kpurepun onennBanusi ypoBHsa copmupoBanHocTH komrnereHnuu [1K-2 B mponecce pemeHus
3a]1a4 Ha IPAKTUYECKUX 3aHATHUAX.

IIpeniaraercst BapuaHT 3a/1aHUs], HAIIPUMED:

PacyerHble 3a1aHus no Teme "JiaekTpoans "

1. Kakoe BemiectBO U B KAaKOM KOJIMYECTBE BBIICIMTCA HAa YTOJIBHOM aHOJAE IPHU 3JIEKTPOJIM3E
BosHOTO pactBopa NaySO4 (pH = 7), eciu Ha KaToAe MPH ATOM BBIACTIIIOCH 3 T BemecTBa?

2. PaccumraiiTe BBIXO/ 10 TOKY METaJuIa MpH 3JeKTposinie BojgHoro pactBopa NiSOq (pH = 3), ecin
nociie npoxoxaeHus 96500 K macca sxene3Horo katoja u3MeHunach Ha 14,68 r. AHOJ yroJabHBIM.

3. PaccuuTaiite BpeMs, HEOOX0IUMOE AJIs TIOJTYUEHUS Ha JKEJIE3HOM M3/I€IUU [IUHKOBOT'O MOKPBITHS
Maccoil 65 T mpHu NPOXOXKICHUN TOKa cuiion 4 A yepe3 pacTBop cynb(dara IIMHKA, €CIIU BBIXO MO0 TOKY
nuHKa paseH 50% (pH = 3).

4. PaccumraiiTe BBIXOJ] IO TOKY XJIOpa MPH AJIEKTPOJIN3E BOJHOTO PACTBOPA XJIOPHIA HATPHUS, €CITU
Ha YTOJIbHBIX AJIEKTPOJax OJHOBPEMEHHO MOJyYWIIN: Ha KaTojie — 2 T BelllecTBa, Ha aHoje — 1,42 r xjopa
(pH =7).

5. Ipu snekrponuse Boguoro pactBopa Ni(NOs), (pH = 6) Ha kaAMHEBOM KaToJe BBIACIUIOCH
29,35 r MeTana, BBIXOJ IO TOKY KOoToporo 25%. Kak nmpu 3ToM H3MeHHJIach Macca KaJMUEBOr0 aHoja?

6. PaccuuraiiTe BBIXOJ] [0 TOKY ra3000pa3HOro BELECTBA, BBIACISAIOIIETOCS HAa cepeOpSHOM aHOJe
npu 3JekTponuse BogHoro pactBopa AgNOs (pH = 8), ecniu npu npoxoxaeHuu 26,8 A-4 BbIIEIHIOCH
1120 mu aToro BemecTna.

IIpumep nporpaMMHpOBAHHOIO 3aJaHUS:
Bapuanr 1 Tema « ATOMHO-MOJIeKyJIsApHOe YueHne. Kiaccol BemecTs»

1. Inst mostHOCTRIO TpoTekaromeil peakiuu no cxeme K + Hy = KH oTHomenue koim4ecTB BTOPO-
r'0 peareHTa v NpOJyKTa COCTABJISIET:
| 1:1 \ 1:2 \ 2:1 \ 3:1 \
2. Yucno Mosielt aTOMOB KHCJI0poJia B 5.6 11 030Ha (H.y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B kakoM U3 CIEIYIOUINX BEIIECTB MAacCOBasi OIS yriepoja Haubosbias?
| C,HsCl \ C,HsOH | C,HsNO, | CHsSOsH |
4. T1o 3amannbiM BemectBaM — rugpokcuny Ca(OH), u kucnornomy okeuay Cl,O7 — BeBoauTCS
dhopmyna cpenHel Cou:
| CaClO3 \ CaClO, \ Ca(ClO3), \ Ca(ClO,), \
5. B cxeme nipeBparnieHuit BemecTBaMu X1, X2, X3 sisitores Na + H,O — X3+ H, SO4— Xo +
BaC|2 — X3
Na,O, Nay SOy, Na,O,, NaOH, Na,O, Nay SOq, NaOH, Na, SOy,
NaOH Ba SO, Ba SO, Ba SO,
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Bapuanr 1 Tema « JKBUBaJIEHT»

1. Kakomy 13 nepedrciaeHHbIX 3HaU€HUH COOTBETCTBYET 3HAUCHHUE MOJIIPHONW MacChl SKBUBAJICH-
toB a3ota B coequHeHnn Ca(NO3),?
| 14 | 7 | 3.5 | 2.8 |
2. Onpenienure BEIMYMHY MOJISIPHO# Macchl 3kBuBaieHTBO coi ZN(NO3), B peakiuu
Zn(NO3), + 2NaOH— Zn(OH),+2Na NO3; (M(Zn(NO3),)=189 r/mob)
\ 63 \ 189 \ 47.25 \ 94.5 \
3. Ompenenute 00beM (J1, H.y.) CEPOBOAOPOIA, HEOOXOAUMBIH JIJISl TIOJTHOTO OCAXKIACHHS COOTBET-
CTBYIONIETO Cyabduaa, cogepskaiiero v,(CO,) = 0.76 mMob:
| 17.02 | 8.51 | 4.26 | 21.28 |
4. ITpu oxkucnenuu 2.0 T okcua IByXBaJIGHTHOTO MeTaia o0pa3oBanoch 2.8 r okcuaa. Onpene-
JIUTE 3HAYCHNE MOJIIPHON MacChl KBUBAJICHTOB METaJLIA.

| 40 | 60 | 20 | 10 |
5. KakoMy U3 nepednciieHHbIX 3HaueHui cooTBeTCTBYeT M,(CO2) B peakiuu
CO,+ 2Mg — C + 2Mg0 ? (M(CO2)=44 r/mo1s)

\ 44 \ 22 \ 11 \ 12 \

OI_IGHI/IBaCTCH AKTHUBHOCTB pa6OTH CTYACHTA Ha MPAKTHYCCKUX 3aHATUAX, FHY6I/IH8. OTBCTOB CTY-
ACHTA «y AOCKH» IIPU YCTHBIX OIPOCaxX B IPOLCCCC BBIITOJIHCHUA BaILaHI/If/'I K KaXI0OMY IMPAKTUUCCKOMY
3aHATHIO.

CnocoOHOCTh Ha3bIBATh IIpru YCTHOM OTBCTC OCHOBHBIC 3aKOHBI, IIPUBOJNUTD HpOCTef/'IHII/Ie 3aKOHO-
MCPHOCTH U3YydaCMBbIX SIBIICHUI COOTBETCTBYCT IMOPOIrOBOMY YPOBHIO C(bOpMHpOBaHHOCTH KOMIICTCHIIU N
Ha JaHHOM J3Taric €€ q)OpMI/IpOBaHI/Iﬂ, B JIOIIOJIHCHUEC K IMOPOTOBOMY CaMOCTOATCIBHO PCIIATh 3aJady —
COOTBCTCTBYCT IMPOABHUHYTOMY YPOBHIO; B JOIIOJIHCHHU K NPOJABUHYTOMY CTYIACHT CII0CO0CH ApryMCH-
TUPOBATb U3BMCHCHUS ITPU BHCCCHUU JOITOJIHUTCIIBHBIX yCJ'IOBI/II\/’I — COOTBETCTBYCT 3TAJIOHHOMY YPOBHIO.

CdopMupoBaHHOCTH YPOBHSI KOMIETEHIMI HE HUXKE ITOPOrOBOIO SIBJSETCS OCHOBAHUEM IS J10-
mycka o0y4aroIerocsi K IpoMeXyTOYHOM aTTeCTalluy 10 TaHHON JAUCIUIIIHHE.

DopMOI MPOMEKYTOYHOM ATTECTALMH MO TaHHOW JUCHUILUIMHE SBJISETCS 3K3aMEH, OLICHUBAEMBII
no npuHsaToil B HUY «MDBU» yerbipexOannbHON cucteme: "oTianuyHo", "xopomio", "yJoBIETBOPUTEb-
HO", "HEYIOBJIETBOPUTEILHO" .

DK3aMeH N0 JUCHUILTUHE «XUMUS» POBOJIUTCS B YCTHOM (popme.

Kpurepun onienuBanus (B COOTBETCTBUU ¢ MHCTPYKTHBHBIM icbkMoM HIY MU ot 14 mas 2012
roga Ne 1-23):

OI1eHKH «OTIMYHOY» 3aCTYXKHMBAET CTYJICHT, OOHApYXHUBIIUH BCECTOPOHHEE, CUCTEMaTHUECKOe U
riy0oKoe 3HaHHE MaTepuaioB U3yUYE€HHOM AMCUMILINHBI, YMEHHE CBOOOIHO BBIMOJIHATH 3aJaHUs, Ipeay-
CMOTPEHHbIE MPOrPAMMOM, YCBOUBIIMI OCHOBHYIO U 3HAKOMBIN C JIONOJIHUTEIBHOMN JIUTEPATypoOl, peKo-
MEHJIOBAaHHON pabouell mporpaMMoOu JUCIUTIINHBI; MPOSBUBIINK TBOPYECKHE CIIOCOOHOCTH B TIOHMMA-
HUU, U3TI0’)KEHUU U WCIOJIb30BaHUN MaTEPHANIOB U3YUYCHHOHN AUCIMILTUHBI, OE3yIPEYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIPOCHI OUJIETa, HO M Ha JIOTIOJHUTEIbHBIE BOMPOCH! B paMKax padoueil mporpamMmbl TUCIH-
IJIMHBI, IPABUJIBHO BBINIOJHUBILIEMY TPAKTUYECKHE 3aJaHUE

OneHKH «XOpOoUIo» 3aciy’KUBAET CTYAEHT, OOHAPYKUBILIUI IMOJIHOE 3HAHWE MaTepHhalia U3y4deH-
HOM JUCHUIUIMHBI, YCIEUTHO BBIMOJHSAIOMIMA PEeyCMOTPEHHbIE 3a/1aHMs], YCBOUBIIMM OCHOBHYIO JIUTE-
paTypy, pPeKOMEHJIOBaHHYIO0 paboyeil mporpamMMoi NHCHUIUIMHBI; MOKAa3aBLIEMYy CHCTEMaTHYeCKUH Xa-
pakTep 3HAHUH MO MUCIUIUIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OMIIETa, MPABHIHLHO BBIMOJHUBIIEMY
MPaKTUYECKHE 3a/laHue, HO JIOMYCTUBLIEMY ITPH 3TOM HENPUHIUIHAIBLHBIE OIINOKH.

O1neHKH «yJTOBJIETBOPUTEIHLHOY 3aCTyKUBAET CTYJICHT, OOHAPYKHUBIINN 3HAHUE MaTepuaia H3y-
YEHHOW IUCIUIUIMHBI B 00beMe, HEOOXOIMMOM ISl JalbHEHIIeH ydeObl U MpeAcCTosmeld padoThl 1Mo
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npodeccuu, CIpaBISIOUIUIACS C BBIIOJHEHUEM 3aJjaHHM, 3HAKOMBI C OCHOBHOM JIUTEpaTypoOl, peKOMEH-
JOBaHHOU pabodel MporpaMMoil AUCIHUILTUHBL, TOMYCTUBIINM MOTPEITHOCTh B OTBETE HA TEOPETHICCKUE
BOIIPOCHI W/WJIM MPU BBINOJIHEHUN MPAKTHUECKUX 3aJaHHii, HO 00Jagaromuii He0OXOIMMBIMU 3HAHUSIMHU
JUI UX YCTpaHEHMs I10J PYKOBOACTBOM IIPENOAABATENs, MO0 HEMPABUIBHO BBINOJIHUBIIEMY IIpaKTUYe-
CKOE€ 33JIaHHe, HO MO YKa3aHUIO MPENoAaBaTeIsl BBIIOJHUBIIUM APYIHUe MPAKTUYECKUE 3a1aHUsl U3 TOTO
e pazjiena JUCIUIUINHBIL.

OneHka «HEeyJOBIETBOPUTEIHLHOY BBICTABIIAETCS CTYAEHTY, OOHAPYKUBILIEMY Cepbe3HbIE Mpole-
JIbl B 3HAHUSIX OCHOBHOT'O MaTepuajia U3y4eHHON AUCIUIUIMHBI, JOIMYCTUBIIEMY NPUHIUITHATIbHBIE OLIN0-
KU B BBINIOJHEHUH 33JaHU, HE OTBETHBIIEMY Ha BCE BOIIPOCHI OMJIeTa U JOMOJIHUTEIbHBIE BOIPOCHL U
HENPABWJIBHO BBIIOJIHUBLUIEMY IPAKTHUYECKOE 3aJaHHE (HENPABUIBHOE BBINOJIHEHHE TOJBKO MpPaKTHYE-
CKOI'O 33JIaHUs HE SIBJSETCSA OJIHO3HAYHOM NMPUYUHOM ISl BBICTABIICHUS OLIEHKH «HEYJOBJIETBOPUTEIb-
HO»). Kak mpaBuio, olieHKa «HEYAOBJIETBOPUTEIBHO CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT IPOAOJI-
KHUTH 00y4deHHe 1Mo o0pa3oBaTeNbHON Mmporpamme 0e3 JOMOTHUTEIbHBIX 3aHSATUH MO COOTBETCTBYIOIICH
TUCIUIUTAHEL ((DOPMUPOBAHUSI W PA3BUTHS KOMIICTCHIIMMA, 3aKPEIUIEHHBIX 3a JAHHOW HCIUTUTHHOMN ).
OneHka «HEeYyJOBJIETBOPUTEIBLHO» BBICTABIISIETCS TAKXKE, €CIIM CTYJEHT: IOCJIEe Hayalla 3K3aMeHa OTKa3all-
Csl €ro cAaBaTh WIM HapyLIWJ IpaBuUjia CJa4yM dK3aMeHa (CIMChIBAJ, MOJCKa3biBaj, 0OMaHOM IbITAJICS
MOJIYYUTh 00JIee BHICOKYIO OLEHKY U T.J.

B 3a4yeTHYH0 KHWXKKY CTyAEHTa U NPUIIOXKEeHUEe K OUNSIOMY BbIHOCUTCS OLIEHKA 3K3aMeHa
no AUcumuniuHe 3a 2 ceMecTp.

6.3 TunoBble KOHTPOJbHbIE 3a4aHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLEHKW 3HaHWW, YMEHUW, HaBbIKOB WU (MNK) oOnbiTa [AEATENbHOCTHU,
XapakTepu3ymlLlmx 3tanbl (popMUpPOBaHUA KOMMNETEHUUA B Mpouecce OCBOEHUSA
obpa3oBaTesibHOM NporpaMmmbi

BOHpOCBI o (bOpMI/IpOBaHI/IIO " Pa3BUTHIO TCOPECTUYCCKUX 3HaHPII>i, MpEeaAyCMOTPCHHBIX KOMIIC-
TCHUOUAMU, 3aKPCIIJICHHBIMU 34 I[HCHHHHHHOﬁ (HpI/IMepHI)Ie BOITPOCHI 11O JICKIIMOHHOMY MaTepuaily Juc-
OUIIITHUHBL JJIsA py6e>1<Horo KOHTPOJIA, HATPpHUMEP, 110 HUKCTIPUBCICHHBIM TeMaM):

PacTBOpBI 31€KTPOJIUTOB H HEXJIEKTPOJIMTOB
1.OcmoTrueckoe JaBieHuE pacTBopa, cojpepxainiero 45 r riaroko3sl (M= 180 r/monb) B 171 Bombl
paBHo 607950 Ila. Onpenenute Temneparypy pacTBopa.
2. Paccunraiite pH 0,1M pactBopoB azotHoit kucnotsl, 0,04 M rugpokcuga ammonus u 0,05M
XJIOpHJIa aMMOHUS.
3.CocTaBbTe MOJEKYJISPHBIE U MOJIEKYISIPHO-UOHHBIE YpAaBHEHUS PEaKUil MEXIy: a) HUTPATOM
Oapust u cynbpaToM HaTpus; 0)kapOOHATOM HATPHUS M CEPHOM KHCIOTOM; B)CYIb(PHUIOM Kalus U
BOJIOH.
4.Jluccounanys BoJbl, BEIBOJ KOHCTAHTBI HOHHOTO ITPOU3BEAECHUS BOJBI, TOHITHS BOJOPOJHOTO U
TUAPOKCHIBHOTO MOKa3aTeNei.
5. Cmemanu paBubeie 00beMbl 0,02 M pactBopa xsopuaa kanbuus u 0,02 M pactBopa cynbdara
kanus. Bemaner mu ocagok cynbdara kaneiua? (IIPcasos) = 6-10'5)

OKHC/IMTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHH
1. Onpenenwure creneHs okucienus cepsl B coenuuennn H,SO3 (NH,4),2S, Li; SO;3
2. Kakoii nmporuecc 1 no4eMy BbIpakaeTcsi CXEMOM: Fe*? > Fe™?
3. K kakomy Tty OBP otnocurcs peakmms: (NH;).Cr,O;—N; +Cr,03 +H,O. Tloxbepute
K03()(DUIMEHTHI B yPABHEHUH PEAKIMH, YKAKUTE OKHCIIUTENb U BOCCTAHOBUTED
4. Kakwue cBoiicrsa moryT nposieists CI™7 u CI™ 2 Otser oGocnyiire.
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5. Ilop6epute k03 HULIMEHTHI B YPaBHEHUH PEAKIIMH METOJIOM 3JIEKTPOHHOIO OalaHca, yKakKuTe
OKHCITUTENb U BOCCTAHOBUTEIb:

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

l'anbBaHu4YecKUil 3jIeMEHT
1. CocraBbTe cxemy paboOThl cepeOpsSHO-BOJOPOIHOTO TallbBAHMYECKOTO 3JeMeHTa (YCIOBHS
CTaHJapTHbIE).
2. HanumuTte ypaBHEHUE peakiuu, MPOTEKalollell Ha aHojAe B paboTarolleM TrajibBaHUYECKOM
3IeMeHTe, TOK0oOpasyromas peakiust koroporo Zn + Ni%* = Zn®* + Ni.
3. Paccuuraiite ctangaptayto DJIC cepeOpsHO-HUKEIIEBOrO rajlbBaHUUECKOTO 3JIEMEHTA.
4. Kak mmenutcs DJIC cepeOpsHO-CBUHIIOBOTO TJIbBAHUYECKOTO AJIEMEHTA 10 CPaBHEHHUIO CO
CTaH/JapTHBIM 3HAYEHHUEM, €CIIM aKTUBHOCTH MOTEHIIMAJIONPEACISIONINX HOHOB B pe3yjbTaTre pa-
60T1bI u3MeHmIach B 10 paz?
5. Paccunraiite DJC ranpBaHUYecKOro >IeMEHTa, €clu u3MeHeHue sHepruu ['nd6ca TokoobOpa-
3yIoIel peakiuu paBHo -227,7 kJx/Monb, N = 2.

Bonpocsl 1o 3aKkpenyieHrIo TEOPETUIECKUX 3HaHUHN, YMEHUI U MPAKTUYECKUX HABBIKOB, MPEAY-
CMOTPEHHBIX KOMIIETEHIIUEH (BOIIPOCHI K IK3aMEHY)

[lepBslii 1 BTOPOI BOIIPOCH B SK3aMEHAIIMOHHOM OMJIETe CTYJEHTa — BOMPOCHI MO JIEKIIMOHHOM

Marepuaiy. Tperuil Bompoc — 3a1aua Ha TEMY, OJU3KYIO K pa30upacMbIM Ha MPAKTUIECKUX 3aHATUSIX.

Bonpocs! k 3k3aMeHy 10 Kypcey « XHMHS»:
1. IlonsTHEe 0 XMMHUYECKOM 3KBUBasieHTe OmnpeneneHne SKBUBAJICHTOB BEIECTB B MOHOOOMEHHBIX 1 OB
peakiusax (Ha npuMmepax). PacueT MoisipHOI Macchl SKBUBAJIEHTOB MPOCTHIX U CIOXXHBIX BEIIECTB, K-
BHUBAJICHTHBIX 00BEMOB I'a30B (Ha MpUMepax). 3aKOH SKBUBAJIEHTOB.
2. Pa3Butue mpencraBieHuil o cTpoeHun atoMa. CoBpeMEeHHbIE NPEACTABIECHUS O CTPOEHUHM aToma
(KBaHTOBO-MEXaHUYECKas MOJEJb): MOoHATHE opOuTanu. [IpuHIuN HeonmpeneneHHOCTH, TBOMCTBEHHAS
IIPUPOJA JIEKTPOHA.
3. KBanToBbIe uncna kak pe3yibTar peuieHust ypaBHeHus lllpenunrepa (rmaBHoe, opOuUTanbHOE, MaT-
HUTHOE,) CIIMHOBOE, UX (pU3ndeckuil cMbIc (Ha MpUMeEpax)
4. DnexTpoHHbIE (HOPMYJIBI aTOMOB. [IpUHIMIBI U TOPSIIOK 3allOJIHEHUS] aTOMHBIX OpOUTaleil MHOT03JIeK-
TPOHHBIX aTOMOB (IIPUHIMII MUHUMYMa 3Hepruu, npuHimn [laymu, npasuno ['yana, npasuio Kieukos-
ckoro) (Ha mpumepax) I[loHsTHE O POPMUPYIOIIEM DIIEKTPOHE.
5. Ilepnognueckas cucrema snementoB J{. I.MenneneeBa. OCHOBHbIE CBOMCTBa aTOMOB (paauyc, SHEPTrHUs
MOHU3AIMU, CPOJCTBO K JJIEKTPOHY, AJIEKTPOOTPHUIATEIBHOCTh, OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
CBOMCTBA) U 3aKOHOMEPHOCTH MX U3MEHEHUS B rpymnmnax u nepuojax. I[lepuoandeckuii 3akoH.
6. [ToHsiTHe O BaJICHTHBIX JJEKTPOHAX M BajieHTHOCTH. OmpelesieHne BaJICHTHOCTH aTOMOB S-, p-, d-, f-
3JIEMEHTOB B BO30Y)KJICHHOM U HEBO30YXJIEHHOM COCTOSIHMU (Ha mpumepax) BanentHocts 31emenToB |l
nepuoa.
7. Xumnueckast cBsi3b. OO0pa3zoBaHuEe XMMUYECKOM CBSI3U 10 METOAY BaJCHTHBIX CBs3eil (Ha mpuMmepe Mo-
nexyn tumna Cly, Lip, HpS, woHoB NH,* H3O+): CBOIMCTBAa KOBAJICHTHOM CBSI3M: :HANPABICHHOCTH, HACHI-
LIEHHOCTb, MOJISIPHOCTb.
8. OcHOBHBIE XapaKTEPUCTUKA XMMHYECKOW CBSI3M (IJTMHA, SHEPTHs, BAICHTHBIN yrom). CBoicTBa MOHHOM
CBSI3U, CBOWMCTBA KOBAICHTHOH cBsi3u Buipl xumuueckod cBsi3u Ha mpumepe moiekyia: NaCl, O, NHs,
KHCOs.
9. KoBasileHTHas XMMHUYeCKasl CBsI3b, MEXaHU3MbI €€ 00pa30oBaHUs U CBOMCTBA (HACHIIIAEMOCTb, HAIIPaB-
JIEHHOCTb, KPaTHOCTb, MOJIIPHOCTH). BuIbl KOBaJ€eHTHOH CBA3M (TOJApHAs, HEMOJIApHAas, JOHOPHO-
aKlenTopHasi) (Ha mpuMepax).
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10. MonHas cBs3b, €€ OCOOCHHOCTH, MEXaHNU3M 00pa3oBanHus. CBOMCTBA BEIIECTB C HOHHOHM CBs3bI0. Me-
TaJJIMYECKasi CBSA3b U 0OII1E CBOWCTBA METAJUIOB.

11. Mexxmonekynsapaoe B3aumojericteue. Cunbl Ban-nep-Baan (opueHTanimoHHOe, WHIYKIITMOHHOE, JTUC-
IIEPCUOHHOE B3auMOozelcTBHE). BonoponHas cBs3b, BIMSHUE €€ HAa CBOMCTBA BEILIECTB.

12. KomriekcHbIe COeMHEHHs: CTpoeHue, kiaccudukanus. CTyneHdyaras TUCCOLHUAINS KOMIUIEKCHBIX
COEAMHEHUI. MaTeMaTnyecKoe BhIPaXKEHNE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOIO MOHA. Bubl CBs3H B
KOMIUIEKCHBIX COEIMHEHUsX. MexaHu3M o0pa3oBaHUs CBSi3el BO BHYTpeHHEH cdepe (Ha mpumepax) Io
METO/y BaJICHTHBIX CBS3EH.

13. I'uOpuau3anusi aTOMHBIX OpOWTalel NpH 00pa30BaHWM XUMHYECKOW CBS3H. THITBI THOPHIM3AIINU.
IIpoctpancTBeHHas CTpg/KTypa U TOJIIPHOCTH MoJIeKy (ma npumepax BeF,, BCl3,CHa, NH3, n komriekc-
HbIx 1oHOB [CU(NH3)a]*".[ZN(NH3)4]?).

14.TTonsitue o dazax. @azoBbie paBHoBecHs. [IpaBmiio ¢a3. Onucanue Ga3oBoii qUarpaMMbl COCTOSIHUS BO-
TIBL.

15. IIpenmer TepmoanHamuky. TepmoanHamuueckue cucteMbl, Ux kiaaccudukamus. [Ipoueccsl. Ilonstue o
(GYHKIUSAX COCTOSHUS crcTeMbl Teruora u pabota. BuyTpenHss sneprus u HTanbnus. [lepBblii 3akoH Tep-
MOJIMHAMHUKH.

16. TernoBoii adext peakiuii. TepmoxuMudeckue ypaBHeHHs. 3aK0oH ['ecca B TEPMOXMMHYECKUX pacdeTax
(Ha npumepax).

17. DuTtponus kak ¢pyHkus coctosnusa cuctemsl |l u 11l 3akonsr Tepmogunamuku. CriocoObl onpeaerne-
HUS I3MEHEHUS SHTPOIHMHU B X0/1€ XUMUYECKUX peaknuii. MI3MeHeHnue sHTponuu mpu (Ha3oBbIX MEPEXOaax.
18.Onpenenenne  HampaBieHHs W [pelena  CaMONPOM3BOJIBHOTO  TMPOTEKAHUS  PEaKIIHA.
OHTANBNUHHBIA W SHTponuiHbIM (akTopel. CBoOomHas sHeprust ['mb6ca. TemmnepaTypa paBHOBECHS.
CBs13pb sHepruu ' ub6ca ¢ KOHCTAaHTOW PaBHOBECHS.

19. TlonsiTHE O CKOPOCTH W MEXAaHW3MaX XMMHUYECKON peakIiy. 3aKOH JEHCTBUS Macc JJIsi TOMO- M TeTepo-
TeHHBIX peaklui (Ha mpuMmepax). 3aBUCUMOCTh CKOPOCTH PEaKIUK OT KOHIIEHTPAIUil BEIIECTB, JaBICHUS
1 00beMa CHUCTEMBI, IJIOIIA I TOBEPXHOCTHU pasnena da3

20. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH peakiuu ot Temmeparypsl. [Ipasuno Bant-I'odda. Dueprus ax-
THUBAllUU. YpaBHEHUE AppeHuyca. JHEpreTH4ecKkue AuarpaMMbl X0/1a 3K30- U SHAOTEPMUYECKON peak-
[UH.

21. Karamu3: BuIbI, MeXxaHU3Mbl. OCOOCHHOCTH KAaTAIUTHYECKHUX MPOIECCOB. DHEPIEeTHUCCKHUE TUarpam-
MBI KaTAIUTHYECKON U HEKATATUTHUYECKON PEaKIuu.

22. XuMHU4ecKoe paBHOBECHE, ero MpHu3Haku. KoHcTaHTa paBHOBECHS IS TOMO- U T€TEPOTEHHBIX peaKInuit
(Ha mpumepax). 3aBUCUMOCTh KOHCTaHTBI PABHOBECHSI OT TEMIIEPATYPHI.

23. Bimsinue n3MeHeHHs KOHIIEHTPAIMH BEIIECTB, TEMIIEPaTypPhl, AaBICHUS U 00beMa CHCTEMBI, KaTallH-
3aTOpPOB Ha XUMHYECKOE paBHOBECHE U KOHCTAHTY paBHoBecus. [Tpuniun Jle-IllaTense (Ha npumepax).
24. Tlonsitre o pactBopax Knaccudukamms pactBopoB JXKumkne pacTBopbl. MeEXMOJIEKYISIpHOE B3aUMO-
neiicteue nipu pactBopernun nonnoro (NaCl) u crabononspaoro (CH3COOH) BemectBa. CosibBaTanus u
rujparanus UOHOB. TepMoAHHAMUYeCKHe MPUYUHBI 00pa30BaHUs pacTBOPOB. TeruioBbie 3dexTsl mpu
PacTBOPEHHUH.

25. CriocoObI BeIpa)KEHHS KOHIIEHTPAIIMK PAaCTBOPOB (MaccoBast JOJISI, MOJISIpHAsSI JTOJISl, TUTP, MOJSIpHAs
KOHIICHTpAIHsl, HOpMalbHAast KOHIICHTPAIIHS).

26. JlucniepcHble cucteMsl. JlucniepcHocTh. Kitaccndukarus qUCIIepCHBIX CUCTEM I10 arperaTHOMY COCTOSI-
HUIO JIUCIIEPCHOM (ha3bl M AUCIEPCUOHHOM cpeibl (¢ mpumMepamu). [lomydenue u cBoiicTBa AMCIIEPCHBIX CH-
creM. PacTBopsl, ux kinaccudukanus. HacpleHHble, HeHAChIEHHbBIE, IEPECHIIEHHbIE PACTBOPHI.

27. UneanpHblii pacTBop. KonmnuratuBHbie CBOMCTBA pacTBOpOB. [loHMKEHME NaBiIeHUs Mapa pacTBOPU-
TeJs HaJl pacTBOPOM, MOBBILICHHE TEMIIEPATYpbl KHUIIEHUS U MOHM)KEHUE TeMIlepaTyphl 3aMep3aHus pac-
TBOpa (3akoH Paysst), ocMoTHYecKoe 1aBJIeHHE.

28. CBolicTBa UCTUHHBIX pacTBOpoB. CriocoObl BhIpaK€HUs KOHIIEHTpAIMK: MaccoBasi 10Jisl, MOJSIpHas,
MOJISIpHAs SKBUBAJIEHTA, TUTP, MOJISUTbHAS, MOJIbHAS JIOJIsI, B3AUMOCBSI3b MEXK/y KOHIICHTPALUSIMU

29. PacTBOpBI 27EKTPOIUTOB. MEXaHU3MBI AIEKTPOIUTUICCKON AUCCOITMAIIMN BEIIECTB C HOHHOM M KOBa-
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JICHTHOM NOJIIPHOM CBA3b10. CTyneH4aras AUCcCoLuanus.

30. PactBopsI cnabbix snekTponuTtoB. Crenens auccouuanuu. Koncranra mucconuanuu. 3akoH pa3zdas-
nenus OcTBaibaa.

31. PacTBOPBI CHIIBHBIX AJIEKTPOJIMTOB, TUIIBI B3AaUMOACHUCTBUI B 3TUX PAaCTBOpax Ha MpUMEpPE pacTBOpe-
Hus NaCl. AxtuBHOCTh MoHOB. VoHHas cuia pactBopa. I[IpaBuiio MOHHOM CHIIBL. Y CIIOBHS IPOTEKAHUS
peaknuii oOMeHa B pacTBOpax 3JEKTPOIUTOB.

32. KuciioTHO-OCHOBHBIE CBOMCTBA BELIECTB C TOUKU 3PEHUS TEOPUU DIIEKTPOIUTHUECKONW JUCCOLUALMH.
Honnoe npousseneHue Boabl. BoTOpoaHbIN U TMAPOKCUIIBHBIN ITOKa3aTenu. MHaukaTopsl.

33. PacTBOpBI ManopacTBOPUMBIX 3JIEKTPOJIUTOB. [IOHATHE O HACBHIEHHBIX, HEHACBIIIEHHBIX U MEPEChI-
IIEHHBIX pacTBOpax. PactBopumocts. [Ipom3BeneHue pacTBOPHUMOCTH. YciIoBHE OOpa30BaHHS OCAIKOB
MaJIOpacTBOPUMBIX 3JIEKTPOIUTOB.

34. Tunponu3 coneit. Buapl ruaponusa: mo KaTuoHy, 10 aHHUOHY, 110 KaTHOHY M aHUOHY OJIHOBPEMEHHO (Ha
npumepax). KonuuecTBeHHasi XxapakTepUCTHKa THIPOJIM3a: KOHCTaHTa U CTENEeHb rujaponusa. PakTopsl,
BIMsIIOIIME Ha ruponu3. CrocoObl CMelleHHsl paBHOBeCUS Mpoliecca ruiponusa. pH B pactBopax ruj-
POJIM3YIOLIUXCA COJIEH.

35. OKHCIUTETHHO-BOCCTAaHOBUTENIBHBIE TIpoIiecchl [IoHsATHE 00 OKMCITUTENE, BOCCTAHOBUTENE, OKHCICHHH,
BOCCTAHOBJIEHUU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA BEILECTB, MX 0OOCHOBaHUE C TOUKH 3pe-
HUS cTpoeHHs atoMa (Ha mpumepax). Tumst OBP (¢ mpumepamu). Meton a5iekTpoHHOTO OanaHca (Ha mpu-
Mepe).

36. O0mre 3aKOHOMEPHOCTH AJIEKTPOXUMHUECKUX MPOLECCOB. BOZHMKHOBEHUE AJIEKTPOAHOTO MOTEHIINA-
na. [lIxana cTaHgapTHBIX 2JEKTPOAHBIX NOTEHIMAIOB. TUIIBI 2JIEKTPOJOB.

37. T'a30BBIC EKTPOABI (BOJIOPOIHBIN, KHUCIOPOIAHBIN ), HX CTPOCHUE. Y PaBHEHUS MPOIIECCOB, MPOTEKAO-
LIMX HA BOJOPOJHOM U KHUCJIOPOAHOM IEKTpoJax MpH pasHbiX 3HaueHusXx pH. M3menenne pH cpensl npu
paloTe ra30BbIX 3JEKTPOI0B. YpaBHeHHe HepHeTa [1ist ra30BbIX AJIEKTPO/IOB.

38. 'anmpBaHMueckue 31eMeHThl: ycaoBus padoTsl. DJIC u Hanpspkenue. Crocobsl pacuera DJIC. Yerpoii-
CTBO TraJIbBaHUYECKOro eMeHTa [lanusmnsa-Skodu, cxema ero paboThl, JIEKTPOJHBIE MPOIECCHI, TOKOOO-
pasyromas peakuusi.

39. KoHIIeHTpaIlMOHHbIE TalbBaHMYECKUE JJIEMEHTHI: YCIOBUSI PabOTHI, CXeMa, YPaBHEHUsSI AJIEKTPOIHBIX
nporieccoB. 3JIC (Ha KOHKPETHOM MpUMEpE).

40. 3aBUCHMOCTP DJIEKTPOAHBIX MOTEHIMAIOB METAIMUYECKUX U Ta30BBIX MJIEKTPOIOB OT (hakTOpoB cpe-
nbl. YpaBHeHue HepHcta. MI3MeHeHHe akTHBHOCTEH MOHOB B aHOJHOM M KaTOJIHOM 30Hax npu paborte I'D
(Ha mpumepe).

41. Ipunnun paGoThl TOMJIMBHBIX AJIEMEHTOB Ha MIPUMEpPE BOJOPOIHO-KUCIOpoaHOro T3.

42. Tonsipuzanms nekTponoB. Ee Bumbpl 1 Mexanu3mbl. [lonspru3aiimoHHble KpUBBIE IPU padoOTe TalbBaHH-
YECKUX 3JIEMEHTOB, KOPPO3HH, MIEKTPOJIN3E. 3HAUEHUE MOJSIPU3ALNN B dJIEKTPOXUMHUECKUX CHCTEMAX

43. DnexTponu3 coield (Ha mpuMepe 3JIEKTPOJI3a pacTBOpa COJM C PAaCTBOPHMBIM aHOAOM). Cxema 3iek-
Tponu3a. [locienoBarenbHOCTb AIEKTPOIHBIX POLIECCOB.

44, KonnuecTBeHHBIE 3aKOHOMEPHOCTH 3JIeKTpoiin3a(3akoHbl Dapajes, BeIXoa 1o TOKY). [lomstpusarus
IIPU AJIEKTPOJIM3e (Ha IpUMepe AIIEKTPOJIN3a BOJHOTO pacTBOpa cylb(darta Kainus Ha HUKEJIEBbIX IEKTPO-
nax).

45. IlpuMeHeHne 3JeKTPOSu3a: MOTy4YeHHE YHCTHIX BEIIECTB pa@UHUPOBAHHUEM METAJUIOB, 3JIEKTPOMeE-
TaJUTyprusi, raJbBaHOIUIACTHKA, TaJIbBAHOCTETHUS, AJIEKTPONOIMPOBAHUE, pa3MepHas oOpaboTka meTal-
JIOB, aHOJIHOE OKCHJIMPOBAHUE.

46. Koppo3ust MeTaioB, ee BUABI. Y CJIOBUS MIPOTEKAHUS dIEKTPOXUMHUYECKON KOppo3un. CXeMbl MHKPO-
rajJbBaHUYECKUX KOPPO3HOHHBIX 3JE€MEHTOB, YPaBHEHHS aHOAHBIX M KaTOJIHBIX MPOIECCOB(HA MPUMEpE).
BonopoaHas 1 KucnopoaHas Jenosapu3anus, yCIOBUs €€ YCUICHHUS.

47. MeTtamnueckue U HEMETaUIMUeCKUE TOKPBITUS KaK METOJ 3alUThl OT KOppo3uu. CxeMbl KOppo3u-
OHHBIX JIEMEHTOB, BO3HUKAIOIUX MPU HAPYIIEHUH METAJUINYECKUX MOKPBITUI (Ha IIpuMepax).

48. CylHOCTh AJIEKTPOXMMUYECKUX METO/I0B 3alUTHI OT KOPPO3UH (aHO/AHAs, KaTOJHAs, MPOTEKTOPHAs
3amMTa). Y paBHEHHs MPOLECCOB, POTEKAIOINX HA aHOAHBIX M KAaTOAHBIX y4acTKax MpH JIEKTPOXUMUYE-
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ckoil 3ammre. [laccuBHocTh MeTaiuioB. JlerupoBanue.

49. MeTo/pI 3a1UThl OT KOPPO3HH, CBSI3aHHBIE ¢ 00pab0OTKOW KOPPO3MOHHOH cpebl. UHTHOUTOPBI KOPPO-
3UM, MEXAHU3MBbI UX JEHCTBUS.

50. TormnmuBHBIC 7IEMEHTHI, UX BUABL. KucnopomHo-Bogopoansiii TD: crpoeHue, ypaBHEHUS TPOIECCOB,
JIOCTOMHCTBA U HEJIOCTATKU.

51. AKKyMyJISTOpBI: BHJIbI, YCTPOMCTBO, MPUHIIMIT pabOTHI, ypaBHEHHUS MPOLIECCOB MPH 3apsijie U pa3psii-
K€, JOCTOMHCTBA U HEJOCTATKH (Ha MpUMeEpPe KUCIOTHBIX U MIETOYHBIX aKKYMYJISITOPOB).

52. XuMu4eckre UCTOYHUKH TOKa. MapraHiieBO-1IMHKOBBIM MEPBUYHBIN 3JIEMEHT: YCTPOWCTBO, yPaBHEHUS
IIPOLIECCOB, JOCTOMHCTBA U HEJOCTATKH.

53. XeMOTpOHBI: CUETYMKU BPEMEHH, IEKTPOXUMUYECKUE AUOobl. [IpuHIMT paboThl, 00JIaCTH pPUMEHE-
HUS, JOCTOMHCTBA U HEJIOCTATKHU.

54. BeicokoMouiekyiisipHble coenuHenus. [loaumepsl u onuromepsl. [lomyueHne noaMmepoB: peakuuu mno-
JTUMEpU3aIui U ToJMuKOoHAeHcannu (Ha npumepax). Ctpoenue nmonuMepoB. CTeneHb MOIMMEpPU3alUu.
TepMomiacTU4HbBIE U TEPMOPEAKTUBHBIE [TOJIUMEPBI, UX OCOOCHHOCTH.

55. BeicokoanacTHUHOE, BS3KOTEKy4Yee U CTEKI000pa3Hoe cocTosHue monumepoB. CBoiicTBa U obiactu
IIPUMEHEHUS! OCHOBHBIX IOJIMMEPOB Ha IPUMEPE MOJIMITUIIEHA, [TOJIUIIPONUIIEHA, TOJIUCTUPOIIA, TIOJTUBU-
HUWIXJIOpUA, hroporiacta, ¢peHoruiacta, TMBUHIUIOBOTO U U30MIPEHOBOTO Kay4yKOB, KallpOHOBOTO, aIle-
TaTHOTO BOJIOKHA, (peHOI(pOpMAITBACTHIHBIX CMOJL.

56. XuMuyeckast uaeHTU(pUKAIMS BEIECTB. AHAIUTUYECKH curHai. KauecTBeHHbII aHamu3.

DK3aMeHALMOHHBIE 32124

1. Tlpu B3aumoneiicTBuu 36 T TPEXBAJIEHTHOIO METalla C CEPHOIM KUCIOTON BbIAENUIOCh 44,8 11 BoO-
pona. Onpenenure Metaiul. Paccunraiite MOJISIpHYIO Maccy SKBUBaleHTa 00pa30BaBIIECHCS COJH.

2. Turp pacrBopa Na,SO, pasern 0,01 r/mi. PaccuuTtaiiTe MOJSPHYIO W HOPMATBHYIO KOHIICHTPAIIUIO
3TOrO PacTBOpa.

3. B 1 noutpe Boasl pactBopmin28 r kene3Horo kymopoca (FeSO, -7H,0). Paccumraiite MOJISPHOCTS,
HOPMaJIBHOCTh M MAaCCOBYIO JIOJIO MOJTYYEHHOTO pacTBOPa, €CJU €ro MIIOTHOCTH 1,2 I/MiL.

4. Kakoit 00vem 0,1 H pacTBOpa cepHOIl KUCIOTHI MOXHO IpurotoBuTh u3 0,5 1 ee 40%-ro pactBopa
(mnotHOCTh 40%-T0 pacTBopa 1,3 r/cm )?

5. Hanmmmure nonHyro 37eKTpoHHYI0 (hopMyny aToma TexHerus. K kakomy ceMelCTBY OH OTHOCHTCS?
VYKaXuTe ero BHEIIHUH 3JIEKTPOHHBIA YpOBEHb, ()OPMHUPYIOUINIA 31EKTPOH, 3HAUCHNUS KBAHTOBBIX YHCEIl
11t POPMHUPYIOIIETO FIEKTPOHA, IEPEUUCITUTE BCE €T0 BOZMOKHBIC BAJICHTHOCTH.

6. 3anummMre MONHYIO 3JEKTPOHHYIO (OpMYITy aroma d3JeMeHTa ¢ (OPMHPYIOUIMM 3JIEKTPOHOM 4p
.YKakuTe BCE €ro BO3MO)KHBIE BaJICHTHOCTH W 3HAYECHUS] KBAHTOBBIX YUCEN IS (JOPMHUPYIOIETO AIIEKTPO-
Ha.

7. YKaXWTe YUCIIO HECTIAPEHHBIX IEKTPOHOB B OCHOBHOM M BO30YKJICHHOM COCTOSIHUHM aTOMa XJIOpa.

8. Tlonp3ysich TabnuIel 371eKTPOOTPHLIATEIBHOCTEH, ONpeaeNTe XapaKkTep CBsI3ed B MOJEKyJe CEpHOM
KHUCJIOTBI U €€ HAaTPUEBOM COJIH.

9. Onpenenure TUH TMOPUIU3ALUKM U M300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOLUIMX MOJIEKYII:
BeCly, SiH,. I[TonspHsl 11 3TH MOJIEKYITBI?

10. ITpousBeneHue pacTBOPUMOCTH XJIOpUAa cepedpa 1,78:10™° Kaxoit oGbem BozbI norpedyercs A
pacTBOPEHHST OJTHOTO TPAMM 3TOTO BEIIECTBA.

11. Vxkaxwure HanpaBieHue nporekanus npouecca A =B + C npu 200°C, ecrm AH®x.p. = -20 k/[x/Mo7b,
JAS°x.p. =-100 JIx/monb-K (mpuBenute 2 criocoda perieHus).

12. Omnpenenute Temmeparypy paBHoBecus cucteMsl A + B = 2AB, ecnu crangapTHbIE SHTPONUU Be-
mectB A, B u AB paBubl cootBercTBeHHO S5 JIx/Mob-K, 10 JIx/Monb-K n 50 JIx/mMons-K, a usmenenue
SHTAIBIUK B X0JI€ 3ToM peakuuu paBHO 20 k/x/Monb. IIpu kakux Temneparypax OTHOCHTENbHO Tp BO3-
MOHO CaMOIIPOU3BOJIBHOE TEYEHUE ITOM peakLuy B PSIMOM HaIpaBJICHUH?
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13. Paccumraiite, kak m3MeHHTCS cKopocTh peakiin 2NOgy + Oy = 2NOyyy (k= 0,2, y = 2), ecim: a) yBemnu-
YUTh 00bEM CHUCTEMBI B 2 pa3a; 0) yBennunth koHueHTpanuio NO B 2 pasa; B) yMEHbUIUTH TEMIIEPATYPY
Ha 30%?

14. Omnpenenute ckopocth peakiuu A + 3B = 2C, npoTekaromieii B ra3oBoii (a3e, B MOMEHT BPEMEHH, KO-
r7la KOHIIEHTpalus BemecTBa A u3meHmnach Ha 0,1 MoJb/J, eciy HavajabHble KOHIIEHTPAIMK BEIIECTB A
u B pasubl coorBerctBeHHO 0.5 1 1 Monb/n. K = 0,2. Kak u3aMeHUTCS CKOPOCTh PEakLuy NP YBETUUCHUN
JIABJICHUSI B CUCTEME B 2 pasa?

15. Kyna cmectutcs paBaoBecue cuctembl 2A(r) + B(r) = C(r) + 3/1(t) (AH > 0) 1 xak npu 3T0M U3MEHUTCS
KOHCTaHTa PaBHOBECHS, €CJIM @) YBEJIMYHUThH JaBJIEHUE B CUCTEME; 0) YMEHBUINTh 00bEM CHUCTEMBI; B) MO-
BBICUM, TEMIIEpATYpY: T') YBEIUUYUTh KOHIIEHTpAlLMIO BellecTBa B, 1) BBecTu katanuzarop?

16. Paccuuraiite BenmmunHy KOHCTaHTHI paBHOBecHs Ui peakimu CHa(r) + 20,(r) = COy(r) + 2HO(r), ecnu
M3BECTHO, YTO MCXOHBIC KOHIEHTPAIIMA METaHa W KUCIOPOJa PaBHBI COOTBETCTBEHHO 6 MOJB/T U 8
MOJIb/JI, @ K MOMEHTY HACTYIUICHUs paBHOBecHs mpopearuposaiio 50% kuciopona.

17. CocraBbTe GopMyITy MHIICIUTHI 30Js1 OpoMmuaa cepedpa, MOITYyICHHOTO NMPUOaBIeHHEM HU30BbITKa Opo-
MUZa Kanus K pa3z0aBlIeHHOMY pacTBOpY HuTpara cepebpa. [IpuBeaute hopMynbl KoaryasHTOB 3TOTO 30-
Jsl.

18. Bsruucnute pH u pOH 0,05 M pacTtBopa consiHON KUCIOTHI U Kanus Tuapokcuaa. Kakoii nser B gaH-
HOM PacTBOpe OYAYT UMETh a) METHIIOBBI OpaHXeBbId, 0) heHonpranenH, B) 1akmyc?

19. Bpruucaute crenenp aucconuanuu B nporeHTax B 0,05 M pacTtBope XJIOpHOBAaTHUCTON KHUCIOTHI,
ecn K, =3-107%.

20. Beruucnure pH u pOH 0,01 M pactBopa runpokcuga ammonusi. Kakoi 1BeT B 1aHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBIM OpaHXeBBIi, 0) GpeHoydranenH, B) 1akMyc?

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

22. Kakas conb: NagPO4, Na;COs3, Na;SO3, NaNO; rugponuzyetcst B Oombliieit CTENeH! U oueMy?

23. Hamummre peakiuio B3anMOJICHCTBUS IEPMaHTaHaTa KaJlUs C MEPEKUCHI0 BOAOPO/Ia B KHCIION cpe-
ne. Beluncnure MOJISIpHYIO Maccy 3KBUBAJEHTa OKMCIUTENs U BOocCTaHOBUTENsA. byaer nu B3aumone ii-
CTBOBATh Tepekuch Bogopoaa ¢ KMnQOy B menounoit cpene?

24. Boruucnure IIPreony2 mpu T=298 K, ecnium moreHuuan xeae3HOW NIACTUHBI, MOTPYy-
KeHHOU B HachimeHHbIH pacTBopFe(OH), paBen (-0,595 B).Bbrunciaure BeTUUnHy 3JIEKTPOJI-
Horo noteHuuana kobansra B 0,01 M pactBope cynbdarta kobansta (1) u xpoma B 0,001 M pactBOpe
cynbdara xpoma (111).

25. PaccuuTaiite 9/[C xene3HO-IIMHKOBOTO TaJlbBAHUYECKOTO JIEMEHTA MPU CTAHJAPTHBIX YCIOBUSAX U
IIpY U3MEHEHUH aKTUBHOCTEH MOTEHIUAIONPEIEIISIONINX HOHOB B pe3ylbTare paboTsl a5eMeHTa B 10 pa3
II0 CPAaBHEHUIO CO CTAHJAPTHBHIM 3HaueHUeM. COCTaBbTE CXEMY I'ajIbBAHUYECKOTO JIEMEHTA, 3allUIINTE
YpaBHEHHUS IEKTPOAHBIX MTPOLIECCOB U TOKOOOPa3yIoIlel peaKIiH.

26. CoctaBbTe cxemMy pabOTHI JIUTHEBO-LIMHKOBOrO ['D, 3amuimre ypaBHEHHs 3JIEKTPOJHBIX MPOLIECCOB
1 TOKOOOpasyromiel peakmuu, paccuntaite eo DJC mpu cTaHZapTHBIX YCIOBHUSX (IBYMS CIioco0ammu).
[TpuBeaute rpaduk MONSIPU3ANUOHHBIX KPUBBIX.

27. CoctaBbTe cXeMy pabOTHI )KEJIE3HO-BOIOPOTHOTO TaTbBAHMUECKOTO JIEMEHTA, 3aIUIINTE YPAaBHEHUS
ANEKTPOIHBIX MPOIIECCOB U TOKOOOpasyromiel peakiuu, paccuntaiite IJC (ycmoBus cranmaptabie). Kak
Oyzaet uzMeHsAThCcs pH cpebl B aHOAHOM M KaTOAHOM 30HaX MpH ero padore?

28. Kakoil MeTamui MOXHO HCIOJIb30BaTh B Ka4eCTBE AHOJHOTO MOKPBITUS JUIS 3aIIUTHI OT KOPPO3HH
cranpHOTO M3Aenus (pH = 11)? CoctaBbTe 000CHOBaHHYIO PACUETOM CXEMY MUKPOTAIbBAHUUYECKOTO KOP-
PO3MOHHOIO DJIEMEHTA, 3alMILIUTE YPABHEHUS IPOLIECCOB.

29. OOGocHy#Te BO3BMOXHOCTh MPOTEKaHUS KOPPO3UH CIUIaBa cepedpa u Mmenu B kucioi cpene (pH = 6) Ha
Bo3ayxe. CoctaBbTe cxemy MI'D, 3anumuTe ypaBHEHUs peaklMi, IPOTEKAONIMX HAa aHOIHBIX U KaTox-
HBIX Y4acTKaX.

30. PaccuuTaiite Bpems, HEOOXOIUMOE IJIsi MOJIYYEHHUS Ha HKEJIE3HOM HU3IETHHM IIMHKOBOTO IMOKPBITHS
Maccoil 65 T mpu MPOXOXKICHUU TOKa CHIION 4 A uepe3 pacTBOp cyib(dara IMHHKA, €CJIA BBIXOJI IO TOKY
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nuHKa paBeH 50%. 3anummTe ypaBHEHUs! [TPOLIECCOB, MPOTEKAIOIIMX HA JKEJIC3HOM Karoje (U3IeIHu) U
IMHKOBOM aHoze (PH=3).

6.4 Metogmnyeckne matepuanbl, onpepensowue npoueaypbl OLEHUBAHMA 3HAHUM,
YMEHMH, HaBbIKOB W (MNK) oONbiTa AEATEeNIbHOCTW, XapaKTepu3yrwmx ITanbl
chopMupoBaHMA KOMNEeTEHLUN

[Tponietypsl OllCHWBAaHUS 3HAHUM, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIUX 3TaNbl (HOPMUPOBAHHS
KOMIIETEHIIUH, U3JI0KEHBl B METOJANYECKUX peKoMeHAanuax «CloBapb-CIIPaBOYHUK OCHOBHBIX ITOHATUHI
U TEPMHHOB 10 XUMUN», «COOPHUK MHIMBUIYAJIBHBIX 33JaHUN 1O Kypcy «Xumus», «Pabouas Terpans
10 XUMUN», «COOPHUK 331a4 U yIIPa)KHEHUH 110 Kypcy «XUMHU».

7. NepeyeHb OCHOBHOW M [ONONTHUTENBLHON Y4eOHOM NUTepaTypbl, HeobxoaMmon ans
OCBOEHMUA AUCLUMIIUHDI
a) OCHOBHasl JINTepaTypa

1. Jlynetiko, T.I'. BBenenue B o0myro xumuto: yueoHuk / T.I'. Jlyneiiko; MunuctepcTBo odpa3zo-
BaHUs 1 Hayku Poccuiickoit @eneparnuu, OenepaibHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUpeKACHUE BhICIIET0 MpodeccnoHanbHoro odpasoBanus «HOxHbIN (enepanbHbIl YHUBEPCUTETY», XH-
Mudeckuil pakynbret. - Pocros-u/]l : U3natenberBo KOxHOTO henepanpHOoro yHuBepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121.

2. AnapneB, A.W. O6mas xumusi. COOpHUK 3aJlaHU#l ¢ IpUMEpaMU pelIeHui: yueOHoe mocodue /
A.N. Anapues, JL.U. Aponuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-7782-2255-7,
[Dnexrponnsiii pecypc]. - URL: http:// biblioclub.ru/index.php?page=book&id=228947.

0) 10MOJIHUTEILHAS JIUTepPaTypa

1.Bapennos, B.K. Dnexrpoxumudeckue cucteMsl U mporecchl: yuebHoe nocobue / B.K. Bapen-
1oB, H.A. Poroxuukos, H.®. YBapos. - HoBocubupck : HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-
6; [Dnexrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=book&id=228776.

2. I'ne6oBa H. b., Ocranenko JI.®. CO0pHUK 3a7a4y U ynpakHEeHUH mo kypcy «Xumus». Cmo-
nerck PO ¢mmana IOV BITO «MDU (TY)», 2012. -124 c.

3.Moxog, A.W. CoopHEK 3a1a4 110 001Iel Xxumuu: yaeoHoe mocodue / A.W. Moxos, JI.W. lypsI-
ruHa, .M. AnrtommHa. - KemepoBo: KemepoBckuil rocygapcTtBeHHslii yauBepcurer, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Dmektponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id= 232378.

4. Ocranenko JI.®., I'ne6osa H. b., Kopotkosa I'. B. CioBapb-cripaBOUHUK OCHOBHBIX MOHATUN U
TEPMUHOB MO0 XMMHUHU yueOHO-MmeTonuueckoe nocoobue. — Cmonenck PUO ¢ummana 'OY BIIO «MDU
(TY)», 2009.- 188 c.

5. COOpHMK MHIMBUAYAIBHBIX 3aJaHUN 10 Kypcey "Xumus" : [METOA. yKa3. Ui CTyI€HTOB 00YyY.
10 HarpasieHuo "OnekrposHepreruka’, "TemmosHepreTuka', "DIEKTPOTEXHHKA, AJIEKTPOMEXAHHUKA U
anekTpoTexHosorun", "OnrorexHuka", "IIEeKTpOHNKA U MUKPOUIEKTpoHHKA", criel. "[InieBas nHxeHe-
pust Manbix npeanpustuii] / CO MOU; coct. JI. @. Ocranenko, H. b. 'ne6osa, I'. B. Kopotkosa .— Cmo-
senck : CO MOUH, 2010 .— 52 c.

6. COoopHUK JTa0OPAaTOPHBIX PabOT MO XUMUHM (IIJIs1 HarpaBieHUs "TeXHOJIOTHYECKHUE MalluHbI U
obopynosanue" / CO MBU; coct. H.b.I'ne6osa . — Cmonenck : CO MOU, 2014 .— 68 c.
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7. Xumus. Metoandeckue ykazanus / - HoBocubupck: HoBocuOupckuii rocyiapcTBeHHBIN arpap-
Heli  yHuBepcuter, 2011. - 106 c.; [Dnekrponnsii pecypc]. - URL:http://biblioclub.ru
/index.php?page=book&id=230483.

8. MNMepeyeHb pecypcoB MHPOPMALUOHHO-TENIEKOMMYHUKAUMOHHOU ceTn «UHTepHeT»
HeoOXxoauMbIX AN OCBOEHUA OUCLMNIINHDI

DnekTpoHHbIe y4eOHbIE mocoOust mo obmeir xumun  http://window.edu.ru/catalog/resources?p_
rubr=2.2.74.7.7

9. MeToaunueckue ykaszaHusi Ans o6y4aroLWmMXcs NO OCBOEHUIO AUCLUNIUHDI

JucuunimHa npeaycMaTpuBaeT JISKIIMKM OJJUH pa3 B HEAETI0, 1a00paTOpHbIEC 3aHATHE KaXKIYI0 He-
JIEJI0 C OTACNBbHBIMH 3aHATHSMHU Ha 3aIUTY U MPAKTUUYECKUE 3aHATUA uepe3 Heaento. M3ydyeHue kypca
3aBepIIIACTCs IK3aMEHOM).

YcnenrHoe u3ydeHue Kypca TpedyeT mocenieHus JISKIUA, aKTUBHON pabOTHI HAa MPAKTHYSCKUX 3a-
HATHUSAX U JJaOOpaTOPHBIX paboTax, BHIMOIHEHHs BCEX YU4€OHBIX 3aJaHMN MpernoaaBaress, 03HAKOMICHUS
C OCHOBHOM U JIOTIOJIHUTEJIBHON JIUTEPATYPOU.

Bo Bpemst JieKuMuU CTYJEHT I0JDKEH BECTH KPATKHU KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKIUI TPEANoaraeT mpocCMOTp KOHCIIEKTa B TOT K€ JICHb MOCIIC 3aHSATHH.
[Tpu 5TOoM HEOOXOAUMO MOMETUTH MaTepHANIbl KOHCIIEKTa, KOTOPbIC BHI3BIBAIOT 3aTPYAHEHUS Ui MTOHU-
Manus. [Ipu 3ToM 0Oydaromuiicss JOMHKEH CTapaThCsl HAMTH OTBETHI Ha 3aTPYAHHUTENIBHBIE BOMPOCHI, HC-
MOJIb3Yysl PeKOMEHAyeMYIo TuTeparypy. Eciu eMy caMocTOsSTENbHO HE yIaloch pa3o0paThCs B MaTepHa-
Je, HeoOXoAUMO c(hOpPMYIHPOBATH BOIPOCH! U OOPATUTCS 3a MOMOILBIO K MIPENoaBaTet0 Ha KOHCYJIbTa-
LIUH WX OJIMKaNIIer TeKINH.

OOyuaronemMycss HEOOXOIUMO PETYJISIPHO OTBOJIUTH BpeMs JIJisi IOBTOPEHHS MPOUIEHHOTO MaTe-
puana, mpoBepsisi CBOM 3HAHUS, YMEHUSI M HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckue (CeMHMHAPCKHE) 3aHSATHSI COCTAaBISIOT BaXXHYIO YacTh MpodecCHOHaTIbHON MOAro-
TOBKHU CTyACHTOB. OCHOBHas 11€J1b MPOBEJICHHS MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH - (popMUpoBaHuE y
CTYJICHTOB aHAJIMTUYECKOT0, TROPYECKOTO MBILIICHHUS ITyTeM NPHUOOPETEHHs TPAKTUUECKUX HABBIKOB.

Mertonuyeckue ykazaHusi K MPAKTHUYECKUM (CEMUHAPCKUM) 3aHATUSAM [0 AMCLMILIIMHE HapsIy C
paboueil mporpaMMoii 1 rpadKoM y4eOHOTO MpoLecca OTHOCATCS K METOJIMYECKUM JOKYMEHTaM, OIpe-
JENAIOIIMM YPOBEHb OpraHU3allii U KauecTBa 00pa3oBaTeNIbHOTO MpoIiecca.

Copneprkanue npakTHUeCKuX (ceMHHapckux) 3aHsatuil pukcupyercs B PIIJI B paznene 4 Hactos-
1IEH IIPOrpaMMBl.

Baxwneiimeli cocrapmustoiieil 11000 GopMbl MPAKTUUECKUX 3aHATUN SBISIIOTCS yIpaskHEHus (3a-
nanus). OCHOBA B yIpakHEHUH - IPUMEP, KOTOPBI pa3dbupaercs ¢ MO3UIMIA TEOPHH, PAa3BUTOM B JIKIIHH.
Kak npaBuio, ocHOBHOe BHUMaHHE yjensercs (GOpMHUPOBAHUIO KOHKPETHBIX YMEHHH, HaBBIKOB, YTO U
OTIpeJIeNIAeT COo/IepIKaHue NESTEILHOCTH CTYJCHTOB - PelIeHue 3a/1a4, rpaduieckue padoThl, YTOUYHEHUE
KaTeropuil ¥ MOHATHI HAayKH, SBISIOIINUXCS TPEAIOChUIKON MTPABUIBHOTO MBIIIIEHUS U PEYH.

[TpakTHueckue (CEMUHAPCKKE) 3aHATHUS BBIIOIHAIOT CIEAYIOLIUE 3a0a4u:

CTUMYJIMPYIOT PETYISIpHOE M3yuye€HHUE PEKOMEHJIyeMOW JIUTEpaTyphbl, a TaKK€ BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpEIUIAIOT 3HAHMSI, [TOJy4EHHbIE B IPOLIECCE JIEKIIMOHHOTO 00yUeHHs U CaMOCTOATENbHOM pado-
ThI HaJl JIMTEPATypOU;

pacmmpsoT 00bEM NPOPECCHOHANBHO 3HAUUMBIX 3HaHUH, yMEHUI, HABBIKOB;

MIO3BOJIIOT IPOBEPUTH IPABUILHOCTD PaHEE MOJYYEHHbIX 3HAHU;

IIPUBUBAIOT HABBIKM CAMOCTOSATEIBHOIO MBIIIICHHS], yCTHOTO BBICTYILICHUS;

22



CMOSEHCKWA
AT

Pabouas npoepamma oucyuniunvt 51.5.8 @un
i
«Xumusy

-

N ETT

CIOCOOCTBYIOT CBOOOTHOMY OTIEPHPOBAHUIO TEPMUHOJIOTHEH;

MPEIOCTABIISIOT TMPEIOIaBATEII0 BOZMOKHOCTh CUCTEMATHUECKA KOHTPOJIUPOBATh YPOBEHb CaMO-
CTOSITENILHOU Pa0bOThI CTYACHTOB.

[Tpr MOATOTOBKE K MPAKTHYECKHM 3aHATUSIM HEOOXOJAMMO MPOCMOTPETh KOHCIEKTHI JCKIUN U
METOJMYECKUE yKa3aHHs, PEKOMECHIOBaHHYIO JINTEPATYPy 1O JAaHHOW TEeMe; MOJATOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOTIPOCHI.

B xo/1e BBINOIHEHHUS HHAMBHIYaTbHOTO 33J]aHUs TPAKTHYECKOTO 3aHATHUS CTYJCHT TOTOBHUT OTUYET
0 pabore. B oTdeTr 3aHOCATCS pe3ybTaThl BHIIOJHEHHS Ka)JIOTO MyHKTA 3aJaHus (CXEMBI, JUarpamMMbl
(rpadukm), TaOJIUIIBI, paCYEThl, OTBETHI HAa BOTPOCKHI ITYHKTOB 3aJaHusl, BBIBOJBI U T.I1.). [IpuMepHbIii 00-
paser; opopMIICHHS OTYETa UMEETCs y MPEToiaBaTelisi U TIOBOAUTCS 0 CTY/ICHTA.

3a 10 MMH 10 OKOHYaHHs 3aHATHUS MPENOAaBaTeNh MPOBEPSET 00BEM BBHITOJIHEHHON HA 3aHATHH
paboThI M OTMEYAET PE3YJIbTAT B paboUueM JKypHAJe.

OcTaBuirecs HEBBIMOJIHEHHBIMH MYHKTHI 33JaHUSI IPAKTHUUECKOTO 3aHATHs CTYIEHT 00s3aH J0/e-
JaTh CAaMOCTOSTENBHO.

[Tocne mpoBepku OTUETa MPENOJABATEIb MOXET MPOBOJMTH YCTHBIM M MUCHMEHHBIA OMpPOC
CTYJCHTOB ]ISl KOHTPOJISI YCBOCHHSI MU OCHOBHBIX TEOPETUYCCKUX M MPAKTUYCCKUX 3HAHUH 110 TeMe 3a-
HATHS (CTYACHTBI JIOJDKHBI 3HATh CMBICI MOJYYCHHBIX UMH PE3YJIbTaTOB U OTBETHl HA KOHTPOJbHBIC BO-
mpockl). [1o pe3ynpTaTam MpoBEPKHU OTYETA U ONMPOCA BBICTABIISICTCS OLICHKA 32 MPAKTUICCKOE 3aHSTHE.

JlaGopaTopHbie padoThl COCTABISIOT BAXHYIO YaCTh MPO(ECCHOHAILHOU TOJATOTOBKU CTYICHTOB.
OHu HarpajeHbl Ha SKCIEPUMEHTAIBHOE NOATBEPKACHHE TEOPETUYECKUX MOJI0KEHUH U hopMupoBaHUe
yueOHBIX U TPO(ECCHOHANBHBIX MTPAKTUYECKUX YMEHUI.

BeinonHenue ctyaeHTaMu 1abopaToOpHBIX pabOT HapaBlIeHO Ha:

0000111eHIe, CUCTEMAaTU3aIUI0, YIIyOJIeHHe, 3aKpeIyIeHHe MOJIyYeHHBIX TEOPETUYECKUX 3HAHWUM
110 KOHKPETHBIM TeMaM JIUCLUILINH;

dbopmupoBaHUE HEOOXOIMMBIX MTPOPECCUOHATFHBIX YMEHUH 1 HABBIKOB;

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCA Ja00opaTOpHbIE pabOThl U UX O0BEMBI, OIPEIESIOTCS
pabounMu y4eOHBIMU TIJIAHAMM.

Mertoanyeckue yka3aHus 1O MPOBEACHUIO JJAOOPATOPHBIX PabOT pa3paldaThIBAIOTCS HA CPOK JEH-
ctBus PITJ (ITI1) u Bimroyarot:

3aryiaBue, B KOTOPOM yKa3bIBaeTcsl BU paboThl (JlabopaTopHasi), €€ MOpsAKOBbIM HOMep, 00bEeM B
Yyacax U HAaMMEHOBAHUE;

1eJIb PaboThI;

MIPEAMET U COJEP’)KaHue PaOOTHI;

00opy0BaHUE, TEXHUYECKHE CPEACTBA, MHCTPYMEHT;

MOPsIIOK (ITOCIEI0BATEILHOCTD) BBITIONHEHUS PaOOTHI;

IpaBuiIa TEXHUKU 0€30MaCHOCTH M OXpaHbl TPyZa Mo JaHHOH paboTte (110 HeOOXOUMOCTH);

oOurme npasuia K 0QpopMIEHUIO paboThI;

KOHTPOJIbHBIE BOIIPOCHI U 3aJIaHMS;

CIIUCOK JIUTEPATYpHI (10 HEOOXOUMOCTH).

Coneprkanue 1abopaTopHbIX paboT ¢puxcupyercs B PIIL B pazaene 4 HacTosiel mporpamMmal.

[Tpu nnaHupoBaHUU J1AOOPATOPHBIX PadOT CIIENyeT YUYUTHIBaTh, YTO HAPsAY C BeAyIIEH LEIbIO -
MOJITBEPKIEHUEM TEOPETHUECKUX MOJIOKEHUH - B XO/1€ BBHIIIOJIHEHUS 3aJaHUN Y CTYI€HTOB (POPMHUPYIOT-
Csl IPaKTHYECKHEe YMEHHS W HABBIKM OOpareHus ¢ 1a00opaTOpHBIM 000pyIOBaHUEM, allapaTypor H T.II,
Onu (yMEHHs1) MOTYT COCTaBJIATh YacTh NPO(hecCHOHANBHOM MPAaKTHUECKON MOATOTOBKH, a TAK)KE HUCCIIe-
JI0BaTeNIbCKUE yMEHUs (HaOstoJaTh, CPAaBHUBATh, aHAJIU3UPOBATh, YCTAaHABINBATh 3aBUCUMOCTH, JEJIaTh
BBIBOJIbI M 0000IIIEHNS, CAMOCTOSITEILHO BECTH UCCIIEI0BaHHE, O)OPMIISIT PE3yIbTATHI).

CocraB 3amaHuii 1Jis J1abopaTOpHOM pabOThl CIUIAHUPOBAH C TaKMM PacdyeToM, YTOOBI 3a OTBE-
JICHHOE BPEeMsI OHM MOTJIM OBITh KQUE€CTBEHHO BBITIOJIHEHBI OOJIBITMHCTBOM CTYICHTOB.

Heo6xoauMbpIMu CTPYKTYPHBIMH 3JIEMEHTaMH J1a00paTOpHOI paboThl, MOMUMO CaMOCTOSITEIbHON
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IEATEILHOCTH CTYACHTOB, SBIISIOTCS MHCTPYKTAX, IPOBOANMBIN IPEMOIaBaTeIeM, a TAKKe OpraHu3anus
00CYJIEHUS] UTOTOB BBITIOJHEHUS JIAOOPATOPHOU PaOOTHI.

Brimonaenuto 1abopaTopHbIX padOT MpEIIecTBYET MPOBEPKa 3HAHUK CTYJCHTOB — UX TEOPETH-
YEeCKOM TOTOBHOCTH K BBITIOJTHEHUIO 33JaHUS.

[Topsinok npoBeeHMs J1a00PaTOPHBIX padoOT B LIEJIOM COBIAAAET C MOPSJIKOM IIPOBEICHUS MIpaK-
TUYECKUX 3aHATUH. IIoMUMO COOCTBEHHO BBINOJIHEHHUS PAaOOTHl U KaXA0H J1abopaTopHON pPabOThI
IIPEelyCMOTPEHA MpOLEypa 3allUThl, B X0JIe¢ KOTOPOH IpenojaBaTeib IPOBOAUT YCTHBIM WM MUChMEH-
HBIM OIPOC CTYIEHTOB JJI KOHTPOJS NOHMMAHHUS BBIITIOJHEHHBIX UMU W3MEPEHUH, NPaBUIbHOW MHTEP-
IIPETALMY [TOJIyYEHHBIX PE3YJbTaTOB M YCBOEHUS MMU OCHOBHBIX TEOPETUYECKMX U NMPAKTUYECKUX 3HA-
HUH 110 TEME 3aHATHS.

[Tpu moAroTOBKE K IK3aMeHY B JIOIIOJHEHUE K U3YUYEHUIO KOHCIIEKTOB JIEKLUMI, y4EOHBIX TOCOOUI
U claiiioB, HeOOXOAMMO I0JIb30BaThCSl Y4€OHOH JUTEepaTypoil, peKOMEHJOBaHHOW K HacTOsILEH mpo-
rpamMme. [Ipu moAroToBke K 3K3aMEHy HYKHO U3YUUTh TEOPHUIO: ONPENEICHHS BCEX MOHITHNA U MOIXOIbI
K OLIEHUBAHUIO JI0 COCTOSIHUS IOHMMAaHUs MaTeprasa U CaMOCTOATEIbHO PELIUTD 110 HECKOJIBKY THIIOBBIX
3aj1a4 U3 Kaxxaou temsel. [lpu pemieHuu 3agad Bcerja HEOOXOAUMMO YMETh Ka4€CTBEHHO MHTEPIIPETHPO-
BaTh UTOT PELICHMUS.

CamocrositesnbHas padora cryaenToB (CPC) no nucuumivae urpaeT BaXHYIO POJIb B XOJIE BCe-
ro yueGHoro nporecca. Metoauueckue MaTepuaisl U pekomennanuu i oodecrnedenuss CPC rorossres
[IpernojaBaTesieM U BbIJAIOTCS CTYICHTY.

10. MNepeyvyeHb UH(POPMALUOHHBLIX TEXHONIOFMK, UCMOSIb3yeMbIX MNPU OCYLIEeCTBIIEHUN
oGpasoBaTenbLHOro npouecca NO AUCUUNIIMHE, BKIKOYaA Mepe4vyeHb MPOrpamMMHOro
obecne4vyeHUss U NHHOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (MPU HEOO6XOAMMOCTH)

IIpy nmpoBeneHUM JIEKIUOHHBIX 3aHATHN NPEAYCMATPUBAETCS HCIIOJIb30BAHUE CUCTEM MYJIbTH-
Meaua.

11. OnucaHme maTepumanbHO-TeXHUYeCcKoM 6asbl, HeoGxoaMmMon Ans ocCyLecTBNEeHUs
obpas3oBaTenbHOro npouecca No gUcCUUNInHe

JIeKIIMOHHBbIE 3AHATHS

Crerr. TpeboBaHUM HET

IIpakTHyeckne 3aHATHSA O JAHHOW JUCUMIUIMHE MPOBOMAATCS B ayAUTOPUHU, OTBEIEHHOM CO-
IJIaCHO PACIUCAHHIO

JlaGopaTopHblie padoThl MO JAHHOW AMCUUILUIMHE NMPOBOAATCSA B yueOHOM jabopatopun Ne 316,
318.

B ocHoBHOE 000pyI0BaHNE YKa3aHHBIX JIAOOpATOPHI BXOAUT 00OpPYyIOBaHKE, HEOOXOIUMOE NS
MIPOBEACHUS JTA0OPATOPHBIX PA0OT MO JUCIUIUIMHE «XUMHUS». DTO — YCTAaHOBKA ISl ONPEIeTIeHUsT 00he-
Ma BOJIOPOJIa, BBIACIMBIIETOCS B pPEAKIMM MeTajula ¢ KUCIOTOH, pH-meTp, ycTaHOBKa JUisl W3y4dEHUS
AJIEKTPONPOBOAHOCTH, dIIEKTPOABI (MEIHBIN, IMHKOBBIN, HUKEJIEBbIC, CTAIbHOMN, YTOIBHBIN), BOJIBTMETD,
3IEKTPOJIU3Ep, MOCY/a, TOPKU C PEAKTUBAMHU, UHIUKATOPHI.

ABTOD
KaHJl. XUM. HayK, JIOLEHT e JL.®. Ocranenko

3aB. kapeapoit TMO

KaHJI. TEXH. HAYK, JOIEHT W M.B. I'oxyapos

[Iporpamma omo6pena Ha 3aceganuu kadeapsl ot 12.10. 2015 r. mportokon Ne 3.
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Howmepa crpanun
Ho- Bcero Harta
Mep aHHy Haunmenosauune IMoanuce, ®.1.0. Jara
U3Me | 3aMme Hyu | CTpa- BHECCHUS U3-
n3Me u Ne nokyMmeHTa, BHECIIIECTO U3MEHE- BBEICHHA
Me- | Me- | HO- | jmpo | HUIB o MCHCHUS B
MEHE BBOJIALIETO HUA B JAHHBIN K- N U3MEHE-
HEH- | HEH- | BBIX | po- | HAOKY- JaHHBIM JK-
HE- U3MEHEHUS 3eMILLAP HUA
Hng | HPIX | HBIX BaHH | MEHTC 3EMILIAP
BbIX
1 2 3 4 5 6 7 8 9 10
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