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1. MepeyeHb NNaHMpyeMbIX pe3ynbTaTOB O6Yy4YeHUs MO AUCLMUMNIIMHE, COOTHECEHHbIX C
nnaHWpyemMmbiMu pe3ysibTatTaMn OCBOEHUA o6pasoBaTean017| nporpamMmmbl

Hesib10 0CBOCHUA JUCUMILIMHBI SBISCTCS MMOJrOTOBKA 00YYAIOMIMXCS K PACUETHO-IPOCKTHON
U TPOCKTHO-KOHCTPYKTOPCKOI gesitenibHOCTH 110 Hampasienuto  noxaroroskd  13.03.01
«TermosHepreTKa U TEIUIOTEXHUKA »IIOCPEACTBOM 00ecreueHHs 3TanoB (OPMUPOBAHHS KOMIICTCH-
uuu, npeaycMmorpennod ®I'OC, B yactu npecTaBICHHBIX HUKE 3HAHUM, YMEHUH U HaBBIKOB.

B nmpomecce ocBoeHuss U3Yy4arOTCA 3aKOHBI, YINPABIAIOIIME TPEBPAIICHUSMU BEIIECTB B
3aBHUCHMOCTH OT COCTaBa, CTPOCHHUS M BHEIIHUX YCIOBHI, KOTOpPbIE IMOKA3bIBAIOT JIOTMUECKHUE CBS3U
MEXY pa3IMIHBIMH OOJIACTSAMU 3HAHWWA. DTO o0ecneduT OYIyIUM CICHHATUCTaM TPAMOTHOE H
riy0okoe oBjaseHre NpoGUIHPYIOIIUMUA AUCIUILIUHAME. TO3BOJIUT YYUTHIBATH XUMU3M MEPOIIPUATUI
B JlanbHelen pabore. OCHOBHOM MCTOYHMK SHEPIMM — XUMHUUECKAsi SHEPTUs TOIUIMBA. 3JHAHUE COCTaBa,
criocoba moxy4deHus, nepepaboTKu, BOZMOKHOCTEH TPaHCIOPTUPOBKH MO3BOJIUT CHU3UTH PAcXoj, yCTpa-
HATbH MMOTEPH, 00ECIICYUTH OEPEKHOE OTHOIICHHUE K OKPYXKAIOIIEH Cpeie.

3az[aan1/I AUCHUIIVIMHBI SBJIACTCA U3YUCHHC MOHATUMHOTO arIapara JUCHUILNIMHBI, OCHOBHBIX
TCOPCTUICCKUX MOJIOKECHUN U MCTOJO0B, NPUBUTUC HABBIKOB IMPUMCHCHUSA TCOPECTHUYCCKUX 3HAHUM JJIA
PCUICHUA MMPAKTUYCCKUX 3a/1aq.

JucuumHa HampaBiieHa Ha (OpMHUpOBaHME ciefyrouleil obumenpodeccnoHaaIbHOR KOMIIETEH-
UM

OIIK-2 «cnocoOHOCTBIO JEMOHCTPUPOBAaTh 0a30Bble 3HAHUSA B OOJIACTH €CTECTBEHHOHAYYHBIX

JUCIIUIIMH, TOTOBHOCTD BBISBJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJieM, BOZHUKAIOIIUX B

xoJie TpoeCCHOHATIBHON JIeSTeIbHOCTH; MPUMEHATh Ui pa3pelleHusl OCHOBHBIE 3aKOHBI €CTe-

CTBO3HAHMS, METO/Ibl MAaTEMaTUUECKOI0 aHaJIM3a U MOJEIUPOBAHMSI, TEOPETUUECKOTIO U dKCIIEpHU-

MEHTAJIBHOTO MOJEIIMPOBAHMSI, TEOPETUUYECKOIO HKCIIEPUMEHTAIILHOTO HUCCIIET0BAHUS.

B pesynbprate u3yueHus JUCUUIIMHBI CTYACHT JOJIKEH:

3Hath:

* OCHOBHBIE ITI0JIO)KEHHSI aTOMHO-MOJIEKYJIIPHOTO YYEHMS, KJIACChl HEOPraHUYECKUX BELIECTB, TH-
bl peakini, 3akoHbl crexuomerpuu (OITK-2);

* B3aMIMOCBSI3b CTPOCHHS M CBOICTB XxuMIueckux coequnenuii (OI1K-2);

* YYEHHUSI O XUMHUYECKOM IMpOIlecce, IEKTPOXUMUUECKHX SIBICHUAX, XUMHUIO BaKHEHIINX OMOTeH-
HBIX JJIEMEHTOB, HX uaeHTudukanuo (OI1K-2);

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

CTBA IMMPOCTBIX U CIIOXKKHBIX XUMHUYCCKUX COEIUHEHUM U 3aKOHOMepHOCTCﬁ B UX UIBMCHCHHUH (OHK-Z),

* IPOBOJIMTH PacUYeThl IO YpaBHEHHUAM Xxumudeckux peakimii (OI1K-2);

* paboTaTh C XUMUYECKUMH PEaKTHBAMHU, JTA00OPaTOPHBIM XuMHdeckuM obopynoBanuem (OITK-2);

* IPOBOJIUTH y4eOHO-MUCCIIEOBATENLCKUI IKCIIEPUMEHT Ha OCHOBE BJIAJICHUSI OCHOBHBIMH TIpHE-
MaMU TeXHHUKH padot B nadboparopuu (OI1K-2);

* 0OPMIIATH PE3YNIbTAThl KCIIEPUMEHTAIBHBIX M TEOPETHUECKUX PadoT, POPMYINPOBATH BBIBO-
1wl (OITK-2);

* aJIalTUPOBATh 3HAHMS U YMEHUs, NTOJIyYE€HHbIE B Kypce XMMHHU K MPOLIECCaM, MPOUCXOASIIUM B

OKpY>Kalollel cpenie, K pelIeHHI0 KOHKPETHBIX 3ajay, CBA3aHHBIX C MPO(ECCHOHANBHOMN JesTeTbHOCTHIO
(OIIK-2).
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Baagern:
HaBBIKAMH JJA0OPATOPHOTO UCCIIEIOBaHMs, PAOOTHI ¢ XMMHUYECKUMHU PEAKTUBAMU U XUMHYCCKHUMHU

npubopaMu; METOIAMH XUMHUUYECKHX U MaTeMAaTUUECKUX PAacyeToB; METOoAaMH 0OpabOTKH mojydae-
MbIX pe3yasTaros (OITK-2)

2. MecTo gucuunnuHbl B CTPYKType ob6pa3oBaTesnibHOM NporpamMmbi

JucuumimHa «XuUMUs» OTHOCUTCS K 0a30BOM 4YacTH NUCHUIUIMH Iukia bl oOpaszoBarenbHOMN
IporpaMMbl  MOATOTOBKM OakanmaBpoB mo HampasieHuto 13 .03.01 «TemnmosHepretuka u
TEIUIOTEXHMKA » JUIsl POl MOArOTOBKM DHeprooOecneuenue npeanpusatuii (30)

B cooTBercTBUU ¢ yUeOHBIM IIJIAHOM I10 HAIIPABICHUIO 13 .03.01 «TermnosHepreTuka U TEIIO-

TEXHUKay» TUCHUIIINHA «XUMUsD» 0a3upyercs Ha CIAEAYIOMMX TUCIUTIINHAX

b1.b.1 HNHocTpaHHbIl A3BIK

b1.b.2 Hcropus

b1.b.3 dunocodus

b1.b.4 DKOHOMHYECKAs TEOpHUs

b1.b.5 Maremaruka

b1.b.6 ®dusuka

b1.b.7 DKoJIOTUs

3HaHI/IH, YMCHHA W HABBIKH, ITOJIYYCHHBIC CTYACHTAMHU B IIPOUECCC U3YUCHUA NUCHUILIN-
HBI, ABJIAIOTCA Oa3oit JJI1 U3YUYCHUA CIICAYIOIUX JUCHUIIIIUH!

b1.b.9 NudopmanimoHHbIe TEXHOIOTUH

b1.5.10 HaueprarenbHas reomerpus. HxeHepHas U KOMIbIOTEpHAs rpaduka

bl1.b.11 MarepuanoBeaenue. TeXHONIOTUsI KOHCTPYKIIMOHHBIX MaTEPUaAIOB

b1.b.12 MexaHunka

b1..13 TexHuueckas TepMOJUHAMUKA

b1.b.14 TennmomaccooOMeH

b1.b.15 DONEeKTPOTEXHHUKA U SJIEKTPOHUKA

b1.B.16 I'mpporasonuHamMuka

b1.b.17 Herpanuunonusie 1 BO300HOBIISIEMbIE HCTOYHUKH 3HEPTUN

b1.b.18 Mertponorus, cepTuuKanms, TEXHUUECKUEe U3MEPEHUS U aBTOMaTU3aLUs
TEIJIOBBIX MPOLIECCOB

b1.b.19 be3onacHOCTb KU3HEAEATENBHOCTH

b1.6.20 DHeprocOepekeHNE B TEIUIOPHEPTETHKE M TEITIOTEXHOJIOTHH

b1.b.21 duznyeckas KyapTypa

b1.B.O/I.1 Kynsryponorus

b1.B.O/I.2 [IpaBoBenenne

b1.B.OJ1.3 Marematuka 2

b1.B.O/1.4 Teopernueckass MEXaHHMKa

b1.B.O/I.5 BBseneHue B TEMI0IHEPTETUKY

b1.B.O/1.6 OxpaHa OKpy>KaroIiei cpesibl OT BHIOPOCOB 00BEKTOB TETUIODHEPTETUKH

b1.B.O/.7 3amuTa 4eaoBeKa U OKpY KaroLIeil cpeibl B UpE3BbIYAHBIX CUTYALUX
b2.B.O/J1.8  Dusuka?2
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Kypc «Xumusa» crnocoOCTByeT pacIIUpEeHUI0 3HAHUM O CTPOCHHUU M CBOMCTBAX XMMHYECKHX CO-
€IMHEHUN, POJIM XUMHUYECKHX PEeaKIuil MpU MOJYyYEHUU TOILUIUBA, JIEKTPOIHEPTUHU, METAJUIOB U psijia
JOPYTUX MaTepHalioB JJisi COBPEMEHHOM 3JIEKTPOTEXHUKH. 3HAHHWE COCTaBa TOIUIMBA, CIOCO0a €ro Mnoiy-
YeHUs1, IepepadOTKU, BO3SMOKHOCTE TPAHCHOPTUPOBKH MO3BOJIUT CHU3HUTH PAcXoll, YCTPAaHATh MOTEPH,
obecrieunTh OepekHOE OTHOIICHHUE K OKPYKaIOIIeH cpee.

O6bem AucUUNMHBI B 3a4€THbIX eAMHULaxX C yKasaHueM Konim4yecTBa akageMn4ecknx ya-
COB, BblAeNIeHHbIX Ha KOHTaKTHYI paboTy oby4arwlwuxcsa ¢ npenogaBaTtenem (no Buaam y4veo-
HbIX 3aHATUI) U HA CaMOCTOATENbHYK paboTy oby4aroLwmxcs

AyautopHasi padora

My b1

YacTte nukna: bazoBas Cemectp
Ne nucuuniauHel 10 yueOGHOMY IUIaHy: b1.b.8

Yacos (Bcero) 1o yueOHOMY TUTaHY: 216 1 cemectp
TpymoemkocTs B 3aueTHbIX enunuiax (3ET) | 6 1 cemectp
Jlexuu (3ET, yacoB) 1.0, 36 1 cemectp
[Tpaktuueckue 3anstust (3ET, yacoB) 0.5, 18 1 cemectp
Jlaboparopusbie pabotsl (3ET, gacon) 1.0, 36 1 cemectp
O6beM caMOCTOSTENILHON pabOThI 2.25, 81 1 cemectp
no yuebnomy miany (3ET, yacoB Bcero)

Ox3amed (3ET, yacoB) 1.25, 45 1 cemectp

CamocrosiTesibHas padoTa CTyICHTOB

Bun pa6or Tpynoémkocts, 3ET, uac
M3yuenne maTepuano JeKIui (JIK) 1,00, 36
[ToaroroBka K MpakTUYECKUM 3aHSATHSIM (T13) 025, 9
[TonroroBka K BBIIOJHEHUIO U 3alIUTe Ja00paTopHOI paboThI (1a0) 0,50, 18
Brinonnenue pacueTHo-rpaduyueckoit paboTsl 0,25, 9

BrinmonHnenue KypcoBoro npoekta (padboThi) -
CaMoCTOATEIbHOE U3YICHHE JOTIOTHUTEIHHBIX MAaTEPHAIIOB -
nuctuiiuabl (CPC)
[ToaroToBka K KOHTPOJIBHBIM paboTaM 025, 9
[ToaroToBKa K TECTUPOBAHUIO -
[ToaroroBka K 3a4eTy -
IToaroroBka Kk 3K3aMeHy -
Bcero: 2,25 81
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4. CopepxaHue AUCLMUMNIIUHDLI, CTPYKTYPMPOBaHHOE MO TeMaM C yKazaHUeM OTBeAEeHHOro
Ha HUX KONMYecTBa akageMU4eCKUX U BUAOB YYEeOHbIX 3aHATUN

Bunsl yaeOHOMN 3aHATHIA, BKIIIOYAs cCaMo-
Ne Bcero CTOATENBHYIO PabOTy CTYJCHTOB, U TPYHO-
- TeMBI TUCIIUIIIMHEL 4acoB HA | eMKOCTH (B Jacax)
/T TeMy
JIx J1ab IIp CPC B T.U.
WHTEPAKT.
1 2 3 4 5 6 7 8
Tema 1. HoMeHKJIaTypa HEOPraHU4eCKUX
1 BemiecTB. CTexmoMeTpuyecKHe 3aKOHBI. 11 2 4 5
Kiaaccbl BeniecTB. DKBHBAJICHT.
Tema 2. Ctpoenne aroma. KBantosbie
2 p 11 2 | 2 2 5 2
qucaa.
Tema 3. XuMmuueckas ¢cBa3b. KoMmiiekc-
3 20 4 4 2 10 2
HbIE COeINHEHNS.
Tema 4. DHepreTuka XUMHYECKHX MPO-
4 P P 11 2 | 2 2 5
IECCOB,
Tema 5. XumMnueckass KHHETHKA.
5 23 4 6 2 11 2
XuMnueckoe u pazoBoe paBHOBecHe .
Tema 6. PacTBophbl. /Ilucnepcubie cucre-
6 pet. Jlucnep 23 6 | 4 | 2 | 1
Mbl. PacTBOpBI 2J1€eKTPOJINTOB.
Tema 7. JeKTpOXUMHYECKHE CUCTEMBI.
7 OKHCJINTEILHO-BOCCTAHOBUTEILHBIE 11 2 2 2 5
CBOIiCTBA BElECTB.
Tema 8. YcerpoiicTBO 1 yc/10Busi padoThI
rajbBaHUYECKHUX IJIEMEHTOB. XUMHYe-
8 20 4 4 2 10 2
CKHe HCTOYHHKH TOKA. TonInBHLIE 31e-
MEHThI
TeMma 9. Dj1eKTPOJIHM3 PACIIIABOB U BOJI-
9 POJIH3 P A 11 2 | 2 2 5
HBIX PACTBOPOB 3JIEKTPOJIUTOB.
Tema 10.Koppo3uss meramioB. Mepo-
10 NPUATHS 10 3alIUTe METAJIOB OT KOPPO- 22 4 6 2 10 2
k37078
11 Tema 11. Iloaumepsl U 0JIUTOMEPBI. 4 2 2
12 Tema 12.Xumuveckass wujaeHTHGUKANUA 4 5 5
BeIleCTB.
Bcero 171 yac no Bugam y4yebHbIX 3aHATUIN
AdMY 36 | 36 | 18 | 81 10
(BKNtouan 45 yacoB Ha NOArOTOBKY K 3K3aMeHYy)

Conep:xkaHue mo BUAAM Yy4eOHBIX 3aHATHIH

Tema 1.0CHOBBI HOMEHKJIATYPbI HEOPTaHUYECKHUX BelleCTB. ATOMHO-MOJICKYJISPHOE YUYCHHUE U CTe-
XHOMeTpPHYeCKHe 3aK0HbI. Ki1acchl Heopranmyecknx BemecTs.

Jlexnus 1.XuMueckass CHMBOJIMKA, HHACKCHI U KO3 putimeHTo. Mok, MOJIIpHas Macca, XMMH-
YeCKHUIl SKBUBAJIEHT, MOJIIpHAs Macca SKBHUBanieHTa. Ctexuomerpuueckue 3akoHsl.(1uac). Ctpoe-
Hue atroMa. KBaHTOBO-MexaHuueckas Mojeib. (2 gaca).

JlabopaTopnas padora 1. DxBuBaneHT. OnpeneneHne HEM3BECTHOTO MeTallja MO 3KCIEPUMEH-
TaJIbHO HalJIEHHON MOJISIPHOM Macce ero SKBUBaJICHTOB (2 vaca).
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Jladoparopnasi pa6ora 2. Konnenrpamus pactBopoB. [IpuroroBienue pa30aBIeHHBIX PACTBOPOB
U3 KOHLUEHTPUPOBAHHOI'O, IPUOOPETEHNE HaBbIKA BBIPAKEHUSI OJHUX KOHILIEHTpaLMH 4yepe3 apy-
rue, NpuoOpeTeHNe HaBbIKa pPabOThI ¢ XMMHUYECKOM MOCYAON, HaBbIKA OMpEAeNICHUs! MIOTHOCTH
PacTBOPOB € MOMOIIBIO apeoMeTpa.(2 yaca).
CamocTosiTe/IbHasi padoTa. M3yucHre marepuaiioB jekiuii (24aca), OAroTOBKA K BBIIOJIHE-
HUIO U 3aIyTe Ja0opaTopHbIX paboT ( 2 yaca) BHINOJHEHUE pacyeTHOro 3aganus ( 1 gac),
(Bcero mo Teme 1— 5 gacos);
Tekymuii KOHTPOJb — YCTHBIN OIIPOC 110 MAaTepUaily JEKIUH, YCTHBIA OIPOC IIPU MPOBEIECHUN J10-
IyCKa K JJabopaTopHOi paboTe, 3amuTa JadopaTopHO pabOTHI.

Tema 2. Ctpoenue atoma. KBanToBBIE UHCIA.

Jlekuust 2. OCHOBHBIEC IPUHITUITHI 3AIIOJTHEHUS] aTOMHBIX OpOuTaseil. DIeKTpOHHbBIE (hOPMYIIBL.
[Tepuoanueckuii 3aKkoH u nepuoanueckas cuctema J[.1. Menneneesa. 3HaueHne nepuoIndeckoro
3aKoHa. (2 yaca).
JlabopaTopnasi paGora 3.DJeKTpOHHas CTPYKTypa aTOMOB U OJIHOATOMHBIX MOHOB. M3yuenue
AKTUBHOCTH METAJUIOB B PEAKITNAX U OOBSCHEHHE €€ JIEKTPOHHON CTPYKTYpoid. (2 yaca).
IIpakTnyeckoe 3ansaTue 1. Peienne 3aqad Ha pacyeTsl O GOPMYJIaM U 10 YPaBHEHUSM. SKBH-
BaJICHT. Brruncienne 3HauYeHU MOJISIPHOM MacChl SKBHBAJICHTOB IMPOCTHIX M CIOKHBIX BEIIECTB.
OtBeThI Ha BOMpOCHl TecToB. (1 yac)

IIpakTuyeckoe 3ansaTue 2. CriocoObl BRIPAKCHUS KOHIIEHTpAUK pacTBOpoB. CTpoeHue aroma.
(1 gac).
CamocTosiTe;ibHasi padoTa. M3yueHre matepuaiioB Jekiui (2 yaca), HOJArOTOBKA K BBIMTOJIHE-
HUIO U 3a11uTe J1abopatopHoi paboTsl 3 (1yac),MOAroToBKa K MpakTuyeckomy 3aHsaTHio (1 gac),
BBIMOJIHEHHE pacueTHOTO 3amanust ( 1 gac), ¢ (Bcero mo teme 2 - 5 gacos)

Texymmii KOHTPOJIbL — YCTHBIN ONPOC MPU MPOBEIECHUH AOIycka K 1abopatopHoit paboTe, 3ammTa

1a00paTOPHBIX padOT, OMPOCHI «Y JOCKU» HA MPAKTHUECKOM 3aHSATHUH.

Tema3. Xumnueckas cBsizb. KommniexkcHbie coeinHeHus.

Jleknms 3. Xumudeckas cBa3b. OCHOBHBIE BUABI CBSA3H. XapaKTEPUCTUKH CBSI3U: JUIMHA, SHEPTUS,
BaJieHTHBIN yroj. Monnas cBs3bs. KoBanenTHas cBs3b (24yaca).
Jlekuus 4. Meton BaneHTHbIX cBszeil (BC) — ocHOBHBIE TONOKEHUST METONa, G U T-CB3U. O0-
MEHHBII 1 IOHOPHO-aKLIENTOPHbII MeXaHU3MbI 00pa30BaHMsI KOBAJICHTHOU CBsA3H. Teopus rudbpu-
IU3alliid aTOMHBIX opoOutaineil. [lodaspHOCTh, HACHIIIEHHOCTh U HANpPaBIEHHOCTH CBs3U. Kowm-
IUIEKCHBIE COEMHEHUS: CTPOEHHE, COCTaB, BUBI (24aca).
JlaGopaTopnas padora 4. Xumuueckasi CBsi3b. [lonmydeHne aMMuakaToB (-37eMEHTOB, OOBSICHE-
HHUE CTPOCHMS KOMIUIEKCHOTO COeMHeHus. (4 yaca).
IMpakTnyeckoe 3ansaTue 3. Xumudyeckas cBsa3b(2 gaca). OTBETHI Ha BONPOCHI TeCTOB. PyOexHbIi
(MTOTOBBI 1O PSAAY TEM) KOHTPOJIb MO IPOIIEHHOMY MaTepHaiy.
CamocrosiTeibHast padora. M3yueHne marepuainos jekuuii (4 gaca), HOATOTOBKA K BBITIOJIHE-
HUIO U 3aI1uTe JabopatopHoi pabotel 4 (2 yaca), MOATOTOBKA K MpakTHudeckoMy 3aHsTuio (1
yac), BBITIOJIHEHHE pacyeTHOro 3ananus ( 1 gac), moaroroBka Kk KOHTPOJIBHOM padoTe (2 yaca)
(Bcero mo Teme 3 - 10 wacoB)

Texymmii KOHTPOJIbL — YCTHBIM ONpPOC MPH MPOBEACHUM JIOMYCKa K J1abopaTOpHBIM padboTam, 3a-

IMTa JJAOOPATOPHBIX PabOT. ONMPOC «y JOCKU» HA MPAKTUUYECKOM 3aHITHH.

Temad. JHepreTnka XuMHUYECKHX NMPOIECCOB.

Jleknus 5. DHepreTnka XMMHYECKHX MPOIECCOB, XUMUUECKoe U (a3oBoe paBHOBecue Tepmoau-
HaMuKa. DHepreTuueckue 3p(exTsl XuMHUUeckux peakuuid. HampaBnenuwe u mpenen mpoTeka-
HUS XUMHYECKUX PEaKLUUil B U30JMPOBAHHBIX cHcTeMax. B3anmMocBs3p Mexay sHepruen ['u60ca
Y KOHCTAHTON PaBHOBECHS.

JlaGopaTopHas padora 5. 3amuTa padot. (2 yac).

6
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IIpakTuyeckoe 3ausitue 4. Tepmoaunamuka (1 yac). PyOekHbI KOHTPOJb MO CTEXHOMETPHH,
KJlaccaM BELIECTB, BBIYMCICHUM 3HAYEHWMH MOJISIPHBIX MAcC SKBMBAJIEHTOB IIPOCTBIX U CIIOKHBIX
BEIIIECTB, [0 pacueTaM KOHIIEHTpaluu pacTBOpoB (1 Jac).
CamocrositesbHas padora. V3ydyeHnue MarepuanoB Jekiuil (2 daca), MOJArOTOBKA K BBIMOJHE-
HUIO ¥ 3a11uTe JaboparopHoii pabotsl 5 (1 yac), mOAroToBKa K mpaktuyeckomy 3ausaTuio (1 gac).
BBINOJIHEHHE pacueTHOTro 3amanus ( 1 yac) (Bcero mo teme 4 — 5 yacos).
Texkyumii KOHTPOJIb — YCTHBII ONpPOC 1O MaTepuay JEKUWU, YCTHBIN ONpOC MpU MPOBEICHUU
JIOITyCKa K JIabopaTtopHoii padoTe, 3ammTa 1a00paTopHOi pabOTHI, OMPOCH Ky JOCKW» Ha MPAKTH-
YECKOM 3aHITHH.
Tema 5. XumMnuyeckasi KHHeTHKa. XUMHYeCKoOe U (pa30BOe paBHOBecCHE .
Jlekums 6. Xumuueckas KMHETHKA: CKOPOCTh PEaKIMH U METOAbl €€ PerylupoBaHusd, Kojeba-
TEJIbHBIE PEAKIMM; 3aKOH JEHUCTBUS MacC. 3aBUCUMOCTb CKOPOCTH PEAaKIMHU OT TEMIIEpPaTyphl.
[TpaBunio Bant-I'odda. YpaBuenue Appenuyca. Karanutuueckue cuctembl. Kartamuzatopsl.
[TpuMepsI pelieHust THIOBBIX 3aj1a4. (2 yaca).
Jlekums 7. Xumuueckoe u Ga3zoBoe pPaBHOBECHE B TOMO- M T€TEPOreHHBIX cucTemax. CMmelleHue
paBHOBECHS B LIENIAX OJHOCTOPOHHEro npotekanus peakuuu (npunuun Jle-Illarense). Koncranra
paBHOBECHSI, CBSI3b KOHCTAHThI paBHOBECHS ¢ u3MeHeHueM sHepruu ['uboca. [lpaBuno ¢a3z. dazo-
Bble paBHOBecHs. Pa3oBble Auarpammbl. JlucrepcHble cUCTEMbl. XUMUYECKOE PAaBHOBECUE B Ie-
TEPOTCHHBIX CHCTEeMax. AJCOPOIIMOHHOE paBHOBECHE. ['€TepOreHHbIe ITUCIEPCHBIE CUCTEMBI. (2
yaca).
JlabopaTopnasi padora 6. Kuneruka. M3yueHne 3aBUCHMOCTH CKOPOCTH FTOMOTE€HHBIX U T€TepO-
TEHHBIX PEaKIUi OT pa3inu4HbIX (akTopoB. M3yueHue BIMSHUS U3MEHEHUs KOHIICHTPAIMH Ha
cMelleHre paBHoBecus (2 yaca)
IpakTuyeckoe 3ansitue 5. Kuneruka. PaBHoBecue. Pemenue 3a1a4 Ha 3aBUCUMOCTh CKOPOCTH
peaKkuu OT pa3IuuHbIX (akTopoB, Ha MpuMeHeHue npuHiuna Jle [llarense kK cCMEIIEHNI0 PaBHO-
Becusi. OTBETHI HAa BOMPOCHI TECTOB. PyOeKHBIM KOHTPOJIb IO CTPOEHHUIO aTOMa, XMMHUECKOH CBS-
31. (2 yaca)
JlaGopaTopHnasi padora /. XuMuueckoe paBHOBecue. V3ydueHue BIMSHUS U3MEHEHHS KOHIICH-
TpaIMK Ha CMEIIeHUe PaBHOBECHS 3aluTa padboT(4 yaca).
CamocTosiTe/ibHasi padoTa. M3yueHune matepuaiioB jekiui (4 daca), HOArOTOBKA K BBIMTOJIHE-
HUIO U 3aliTe JabopaTopHbIX paboT (3 waca), MOAroTOBKa K MpakTHueckoMy 3ausatuio 5 (1 gac),
BBITIOJIHEHHE pacyeTHOro 3ananus ( 1 yac), moaroroBka Kk KOHTPOJIBHOM padoTe (2 "aca) (Bcero mo
teme 5 -11 gacoB).
Tekymuii KOHTPOJb — YCTHBIN ONIPOC MO MaTepualy JEKIUH, YCTHBIA OIPOC MPH MPOBEIECHNN J10-
mycka K JiabopaTopHoii paboTe, 3amuTa J1abopaTOpHOU pabOThI, OMPOCH! «y TOCKW» Ha MpaKTUYe-
CKOM 3aHSITUH.
Tema 6. PacTBopbl. JlucnepcHbie cucTeMbl. PacTBOPBI 2JIEKTPOJINTOB.
Jlekuus 8. PactBopel. Komnonmneie cuctemsl ¥ ux nonyderne. CTpoeHHe KOJUTOMIHBIX YaCTHII.
W3meHeHne SHTanblMKM M SHTPONUU Npu pacTBopeHuu. MneanbHblil pactBop. KomnuratueHbie
CBOICTBa pacTBOPOB: MOHM)KEHUE MapIHaIbHOTO JABJIEHUS apa pacTBOPUTENS HaJ PacTBOPOM,
MOBBIIIICHUE TeMIIepaTyphl KUTICHUS, TIOHKEHHE T(3aM) —3aKoHbl Payis, ocMoTHuecKoe aaBiie-
Hue. (2yuaca)
Jlekuus 9. Dnextponutnueckas gucconuanus. CHUIBHBIC SIEKTPONIUTHL. AKTHBHAS KOHIICHTpA-
M. MOHOB B pacTBOpe, KOd(D(PUIMEHT aKTUBHOCTH, HOHHAsI CUila pacTBopa. MasopacTBopuMblie
anektponuThl. IIponsBenenue pacrBopumocTu. Peakiiuu B pacTBOpax 3J€KTPOIUTOB.(24aca)
Jlexknusa 10. Cnabpie snekTpoauThl. 3akoH pazbasnenus OctBanbaa. MIoHHOE Mpou3BeIeHUE BO-
nbl. Bogopoansiii nokasareins. I'uaponus coneil, ero Tunel, BbeluuciaeHue pH pacrsopa runposu-
3yromencs conu. (24aca)
JlabopaTopnasi padora 8 . PacTBops!l 351eKTpoauToB. O3HaKOMIIEHHE C JIEKTPOXUMUYECKUM Me-
TOJIOM OIPEIETICHUs] CTENIEHU IMCCOLMALINN AIIEKTPOIUTOB (4 yaca)
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IIpakTuyeckoe 3aHsitue 6. DiaekTpojuThl. OTBETHI Ha BOMPOCHI TeCTOB. PemieHue 3amad.
(2 gaca);
CamocrosiTeibHas padora. M3ydyeHne TeKIMOHHOTO MaTepuaia (6 4acoB), MOJATOTOBKA K BbI-
MOJTHEHHUIO U 3aIuTe JabopaTopHoit padotsl (1 yaca), MOArOTOBKA K MpakTHUecKoMy 3aHatuio (1
4ac), BBIMOJTHEHUE pacueTHOTo 3a1anus ( 1 Jac), moaroroBka Kk KOHTpOJIbHOU pabore (2 yaca
(Bcero no teme 6 -11 yacos).
Texkyumii KOHTPOJIb — YCTHBII ONpPOC 1O MaTepuay JEKUWU, YCTHBIN ONpOC MpU MPOBEICHUU
JIOITyCKa K JIabopaTtopHoii padoTe, 3ammTa 1a00paTopHOi pabOTHI, OMPOCH Ky JOCKW» Ha MPAKTH-
YECKOM 3aHITHH.
Tema 7. DnexkTpoxumuyeckue cucreMbl. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA BellleCTB.
Jlekuusall.OxucnureabHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA BEILECTB. OkuCIUTENBHO-
BOCCTAHOBUTENIbHBIE PEAKLIUU B IEKTPOXUMUHU. Buabl anexktpoaoB. Psn HanpskeHus METalioB.
TepMonuHaMuKa SJEKTPOXHUMHUYECKUX TMPOIECCOB. BO3HHMKHOBEHHE ABOWHOTO 3JIEKTPHUYECKOTO
CJIOSl Ha TpaHUIIE pa3zesa MeTaui-pacTBop. Pacyer paBHOBECHBIX MOTEHLIMAJIOB 10 YPAaBHEHHIO
Hepncra (2 gaca).
JlaGopaTopnas padora 9. OKHCIUTENHbHO-BOCCTAHOBUTEIbHbIE PeaKIUH. 3HAKOMCTBO C BIIH-
SIHHEM XapaKTepa cpeibl Ha X0/ PeaKkIui Ha IpuMepe IepMaHranara kainus (2 Jaca).
IIpakTuyeckoe 3ansatue. OBP. OtBersl Ha Bompocsl TecToB. [IpnoOpeTeHrne HaBBIKOB paccra-
HOBKHU KO3 (UIIUEHTOB B OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX pPeaKIUsIX. PyOeKHbIH KOHTPOJIb I10
KHUHETHKE U paBHOBECHIO. (2 yaca)
CamocrosiTeibHast padora. M3yueHrne Marepuaios jiekiuu (2 yaca), MOJroToBKa K BBIITOJIHE-
HUIO U 3a1uTe 1adopaTopHoil paboTsl (1yac), moAroToBka K npaktuyeckomy 3ansaTuio (1 gac),
BBITIOJTHEHHE pacueTHOro 3aaanus (1 gac), (Bcero mo teme 7 -5 yacos).
Texkymmii KOHTPOJIb — YCTHBIM ONPOC IO MaTepHally JEKIHUH, YCTHBIA ONPOC MPHU MPOBEACHUN
JIOITycKa K JJabopaTtopHoi padoTe, 3aiuTa 1a00paTOpHOM paboTHI, ONPOCH! «y AOCKW» HA MPAKTH-
YECKOM 3aHSITHH.
Tema 8. YcrpoiicTBO U ycJ0BHA padoThl raJibBAHUYECKHX 3JIEMEHTOB. XHUMHYECKHE HCTOYHUKHU
ToKa. TonJiMBHBIE 3JIeMeHTBI
Jlekuus 12. YcrpoiicTBo U ycinoBusi paboThl rajgbBaHMUYECKOro aemMenTta Jlanuansa-SAkoou. Cxe-
MBI, TpaKH MOJSIPU3ALMOHHBIX KPUBBIX, 31ekTpoaHble peakuuu. TOP. DJIC. (2 yac)
[Tonapuzanusa. Buasl nonspuszannun. 3aBUCHMOCTh PaBHOBECHBIX IOTEHLMAIOB OT AaKTHUBHOCTH
MOHOB B pacTBopax. TepmoauHamuueckue ycinoBust padotel ['D. KuHeTnka aeKTpoXuMuyecKkux
IIPOLIECCOB. 3aBUCUMOCTD JJIEKTPOXUMHUECKUX MTPOLIECCOB OT U3MEHEHUSI aKTUBHOCTH MOTEHIMA-
JIOTIpEIEISIONINX HOHOB. (24aca)
Jlekuusal3. Xumuueckne wuctouHuku Toka. [lepBuunbie XUThHL. VYcTpoWCTBO MapraieBo-
[IUHKOBOTO TaJbBaHUYECKOI'O AJIEMEHTa. AKKYMYJATOPbI (KHCIOTHBIE, IIEJIOYHbIE). TOMIUBHBIE
3JIEMEHTHI ( KUCIIOPOIHO-BOIOPOIHBIN). JlocToMHCTBA M HenocTaTk padboTsl BTD. (2 vaca)
Jla6opaTopnasi padora 10. TampBaHmyeckuii smemeHT. OBJIaJiIcHUE METOJIUKONH COCTABIICHUS
raJIbBAHUUYECKUX LIENEH U N3MEPEHUS HAIPSDKEHUS ralbBaHMUECKHUX AJIEMEHTOB, 3alllUTa psaaa pa-
60T (4 yaca).
IIpakTyeckoe 3ansaTHe. ["anbBaHNYecKUi 21eMeHT. CXeMbl, JIEKTPOAHbIE PEAaKLUU, TOKOOOpa-
3yromas peakmus, pacuet I/1C.(2 gaca)
CamocrosiTeibHast padora. 3yueHne marepuanos jekuuu (4 gaca), MOJAroTOBKA K BBIITOJHE-
HUIO U 3aIuTe JabopaTopHO# paboThl (2 yaca), HOArOTOBKA K MPaKTHYECKOMY 3aHATHIO (1 vac),
BBHITIOJTHEHHE pacueTHOoro 3aaanus ( 1 9ac), moaroToBka K KOHTPOJIbHOM pabote (2 daca ), (Bcero
o teme 8 - 10 uacos).
Texkymmii KOHTPOJIb — YCTHBIM OIPOC IO MaTepHally JEKLHUH, YCTHBIA OIPOC IPU IPOBEACHUU
JIOTycKa K JIabopaTopHOU paboTe, 3amuTa J1a00paTOpHOH pabOTHI, OIPOCH «y JOCKH» Ha MPaKTH-
4EeCKOM 3aHSTHH.
Tema 9. D1eKTPOJIM3 PACIVIAaBOB M BOJAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
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Jlekums 14. DnexTposu3 paciiiaBOB U BOJAHBIX PACTBOPOB AJIEKTPOJIUTOB. DIEKTPOJIHU3 C PACTBO-
PUMBIMH U HEpPAaCTBOPUMBIMM 3eKTpoaamu. IlocienoBaTenbHOCTh MPOTEKaHUS IPOLIECCOB Ha
anekTpoaax. 3akonsl Papajes. Beixon no Toky. ['padux monspu3alimoOHHBIX KPUBBIX MPU dJICK-
tposu3e. [Ipumenenue snekrponusa. (2 yaca)
Jlaboparopuas padorall. DnekTponus. M3yyeHrne KoIn4eCTBEHHBIX 3aKOHOMEPHOCTEH Mpoliec-
ca 3JIEKTPOJIN3a Ha MMPUMEPE pacTBopa Cyib(ara HaTPHs Ha HUKEIEBBIX AIEKTpoax.(2 Jaca).
IIpakTuyeckoe 3ansaTue 8. OTBETHI HAa BONPOCH TECTOB. PereHue 3amad. PyOexHbIii KOHTPOIb
no Teme 3eKkTposiuThl, 1o OBP, ranpBannueckomy snemMeHTy (2 yaca).
CamocrosiTeibHast padora. M3yueHre MatepraioB JIeKIuu (2 yaca), MOJroTOBKA K BBIITOJIHE-
HUIO U 3anuTe JabopaTtopHoit paboThl (1 yac), moAroToBKa K MpakTudeckoMy 3aHsaTuio (1 gac),
BBINOJIHEHHE pacueTHOro 3amanus ( 1 gac), (Bcero mo teme 9 - 5 gacos).
Texkymmii KOHTPOJIb — YCTHBIM OIPOC IO MaTepHally JEKLIHUH, YCTHBIA OIPOC MPHU MPOBEACHUN
JIOTIyCKa K JIabopaTopHOi paboTe, 3aniuTa 1abopaTOpHOU pabOThI, OPOCHI «y TOCKU» HA MPAKTU-
YECKOM 3aHSTHH.

Tema 10. Koppo3usi Mmera/uioB. MeponpusiTisi 1o 3alMTe METAJLJIOB OT KOPPO3HH.
Jleknusa 15. Tema 4. Kopposusi MeramioB. XuMuueckass KOpPpo3us. Y CIOBHUS MIPOTEKaHUS KOP-
PO3HOHHOTO TpoIiecca. DIeKTpoXxuMuueckas kopposus. [laccuBHocTh MeTannoB. CXeMbl MHKPO-
raJlbBAHUYECKUX KOPPO3UOHHBIX 371eMeHTOB. [lonspuzanus npu koppo3noHHoM npouecce. Kop-
PO3HOHHAs YCTOMYMBOCTh METAJLIOB M CILJIAaBOB(2 vaca).
Jlekuus 16.Knaccupukanust MeponpHsITHH MO 3aIIUTE METALIOB OT KOPpO3uH. MeToabl dIieK-
TPOXMMHUYECKON 3aIIUTHI (KaToJHAs, aHOAHAsA, MPOTEKTOpHAas). MeToapl U3MEHEHUsS! PUPOIbI
KOPPOJAUPYIOLIEro MeTaa. 3alluTHble HEMETAJUIMYECKHUEe, METAIUIMYEeCKHE TOKPBITUS: KaToJl-
Hble, aHo/Hble. JlernpoBanue. SIBnenue «camonaccupaium». CrnocoObl 0OpabOTKH KOPPO3UOH-
HOM cpenbl (2uaca).
JlabopaTopnas padora 12 . Koppo3uss MeramuioB. 3amura OT KOppo3uu. M3ydeHue ycioBuit
BO3HHUKHOBEHHUS KOPPO3UOHHBIX MUKPOTaJIbBaHUUECKUX 3JIEMEHTOB, SIBJICHUS MOJISPU3ALNU U Jie-
MOJIIPU3ALUU TIPU KOPPO3UHU. 3HAKOMCTBO C HEKOTOPBIMHM METOAAMH 3aIUTHl METAJNIOB OT KOPPO-
3uu (6 yaca).
IIpakTnueckoe 3ansitue 9. Koppo3us meramioB. 3amura oT Koppo3uu. OTBETHl Ha BONPOCH
TecToB PyOexHbIN KOHTPOJIb. (2 yaca).
CaMmocrosiTeibHasi padoTta. M3yuenne marepuanos jgekiuu (4 yaca), MOATOTOBKA K BBIMOJHE-
HUIO U 3a1uTe 1adopaTopHoil padboThl (3 yaca), HOArOTOBKA K ITPaKTHUYECKOMY 3aHsATHIO (1 yac),
BBINOJIHEHHE pacyeTHOro 3a1aHus (1 gac), moaAroToBka K KOHTposibHOU padote (1 gac) (Bcero mo
teme 10 - 10 gacos).
Texymmii KOHTPOJIbL — YCTHBII ONpPOC MO MaTepuaiy JEKLUUU, YCTHBIN ONpPOC MpPU MPOBEIECHUU
JIOTTycKa K J1abopaTtopHOM paboTe, 3amuTa 1a00paTOpHON pabOTHI, OTIPOCH «y JOCKW» Ha MPaKTH-
4ECKOM 3aHSTHH.

Tema 11. IlosiumepsI U 0JTUTOMEPBI.
Jlexknust 17. OcHOBHBIE KJIacChl OpraHn4eckux BemecTB. Cnennduyeckre 0COOEHHOCTH OpraHy-
YeCcKuXx coenrHeHni Peakiuu nonumepusanuu, ux mexanusmel. [lomumeps! u onuromepsl. Tep-
MOIIJTACTUYHbIE U TEPMOPEAKTUBHBIE MOTUMEPHI, UX 0coOeHHOCTH. CBOMCTBA W 001aCTH NMpUMe-
HEHHsI OCHOBHBIX IOJIMMEPOB Ha MpUMeEpPE MOJIMITUIICHA, TOJUIPONIIEHA, TOJUCTUPOSIA, TTOJTUBHU-
HUIXJIOpHJIA, (PTOopoIuiacTa, peHormnnacra ur.a. (2 gac)
CamocTosiTeibHasi padora. V3ydyenne nexknunonHoro marepuaina (2 gac) (Beero mo teme 11 — 2
Jaca).
Texkyuuii KOHTPOJIb — YCTHBIN OMPOC MO MPONJIEHHOMY JIEKIIMOHHOMY MaTepuaiy.

Tema 12. XuMnueckasi HAeHTU(PUKALHMS BelIeCTB.
Jlexknusa 18. Xumudeckast uieHTUPUKAINS: KaUeCTBEHHBIA M KOJTMYECTBEHHBIN aHAIN3, aHAJTUTH-
YEeCKUN CUTHAJI, XUMUYECKUH, (PU3NKO-XUMUYECKUN M (PU3MUECKUIl aHAIU3, OCOOCHHOCTH M IIpe-
UMYIIECTBA MHCTPYMEHTAIBHBIX METOAOB aHAIN3a: YyBCTBUTEIBHOCTb, U30UPATENbHOCTH, JKC-
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IIPECCHOCTb, YPOBEHb TOUHOCTH; DJIEKTPOXUMHUYECKHE, CIEKTPOCKOMUYECKHE, PaTUOMETPHUECKHE
MeToabl( Bcero 1o teme 12 - 2yaca)
CamocrosiTesibHas padoTa. V3ydenne neknuonHoro Marepuania (2 gac) (Beero mo teme 12 — 2
Jaca).
Texkymuii KOHTPOJIb — YCTHBIN OMPOC MO MPONJICHHOMY JIEKIIMOHHOMY MaTepuaiy.

JlaGopaTtopHnbie paboThl o Temam 2,3, 5, 8,10 (B komudectBe 10 4acoB) MpOBOJSATCS B HHTEPAK-
TUBHOU (popMe (MCHOIB3YIOTCS TEXHOJIOTUH OpUraHOTO BBIOTHEHUS JJabopaTopHOi paboTsl). Ha 3a-
HATUSX TPaKTHKyeTcs paboTa rpynnamu no 2-4 yenoBeka. CTyIEHTHI MPOBEPAIOT WHAUBHUAYAIbHbBIE
3a/laHusl CBOUX COKYPCHUKOB, BBIHOCAT BEPAUKT O MPABUIBHOCTU PELICHUS, KOTOPBIN MO AEPKUBAETCS
WM OTBepraercs npemnojaasareneM. JInbo rpynna u3 4 4enoBek moixydaeT HabOp BOMPOCOB, 0OCYKast
BapHaHThl OTBETOB, BbIOMpAET BepHbIA. B rpymme crpemsTcs, 4ToObl OTBETHI ObLIN MOHSATHBI BCEM, TaK
KaK WX 03BYYMBAeT IpenojaBareito Haubonee cnadbiit u3 3Toil rpynnsl. PazpaboTano ctumynupoBa-
HHUE aKTUBHOCTHU Ha 3aHATHIX - €CJIM OH CIPaBJISIeTCs, TO paboTa OyAeT 3auTeHa Bcel Opuraze.

IIpomexyTouHas aTTecTanus MO JUCHUILUINHE: IK3aMeH
N3yuenne NUCHMIUIMHBI 3aKAHUYMBACTCS SK3aMEHOM. DK3aMEeH MPOBOJUTCS B cOOTBETCTBUU C [lo-

JIO’)KEHHEM O 3a4€THOM U sK3aMeHauuoHHOU ceccusix B HUY MOMU u MHCTPYKTUBHBIM MHUCBMOM
or 14.05.2012 r. Ne 1-23.

5. lNepe4yeHb y4yeOHO-meTOAMYECKOro obecneyeHMs AN CaMOCTOATENIbHOUM pPaboThbl
obyuyaroLwmxcs no AMcumnnmHe

Jnis obGecriedeHns: caMOCTOSATENIbHONW paboThl pa3paboTaHbI:
METOJIMYECKHE yKa3aHUs M0 CaMOCTOSTEIbHON paboTe MpU MOATOTOBKE K MPAKTUUYECKUM 3aHATHU-

M M J1a00paTOpHBIM paboTaM, BBINOJIHEHUH pacueTHoro 3axaHus (cMm. [Ipunoxenue I11. PITJ]
b1.5.8),

6. ®OHA OLEHOYHbIX CPeAcCTB ANA NpoBefeHUs NPOMEXYTOYHOM aTTecTauum obyuatlo-
LWMXCH NO AUCLMNIINHE

6.1 NMepeyeHb KOMNETEHUUN C YKazaHMeM 3TanoB Ux hopMmmpoBaHus

[Tpu ocBOEHMM TUCIUIUIUHBI GOPMHUPYIOTCS CIEAYIONAs KOMIETEHLUS:

OIIK-2 ««cnocoOHOCTh JEMOHCTPUpPOBaTh 0a30Bble 3HAHUS B OOJACTH €CTECTBEHHOHAYYHBIX
JTUCIUIINH, TOTOBHOCTh BBISBJIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJieM, BOZHUKAIONIUX B
xo0Jie TpoeCCUOHATIBHON JIeSTeTbHOCTH; MPUMEHATh I pa3pelieHuss OCHOBHbBIE 3aKOHBI €CTe-
CTBO3HAHMS, METOJbl MATEMATUYECKOTO aHAIM3a U MOJAEIUPOBAHNS, TEOPETUUECKOIO U IKCIIEPHU-
MEHTAJIbHOTO MOJEINPOBAHUS, TEOPETUYECKOTIO IKCIIEPUMEHTAIBHOIO UCCIIEA0BAHUS.

YkazaHHas KOMIIETeHLIUsI (POPMHUPYIOTCS B COOTBETCTBHH CO CIIETYIOLUIMMHU dTallaMu:

1. ®opmupoBaHuE U pa3BUTHE TEOPETUUECKUX 3HAHUN, PETYyCMOTPEHHBIX YKa3aHHOW KOMITETEH-
el (JIEKIIMOHHBIE 3aHATHS , CAMOCTOsITeNbHAs padoTta crynento ( OITK-2).

2. IlpuobpereHne u pa3BUTHE MPAKTUUECKUX YMEHUHU, TPETYCMOTPEHHBIX KOMITETEHIIUEH (ITpak-
TUYECKHE 3aHATHUs, Ta0OpaTOpHbBIE paboThI, caMocTosTenbHas pabora cryaentos (OI1K-2).

3. 3aKkperyieHne TeOPETUYECKUX 3HAHUN, YMEHUN M MPAKTHYECKUX HABBIKOB, MPEAYyCMOTPEHHBIX
KOMIIETEHIMSIMH, B XOJI€ 3alUT Ja0OpaTOPHBIX paboT, a TaKKe PEelICHUs] KOHKPETHBIX TEXHUYECKUX 3a-
Jla4 Ha NMPAKTHYECKUX 3aHATUAX M YCIIEIIHOM CAAa4M SK3aMEHa.
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6.2 OnucaHue nokasaTenem u KputepueB OLEHMBaHMUA KOMMNETEHUMW Ha pasnuy-
HbIX 3Tanax ux cpopMMpoBaHUSA, ONUCAHUA LLKaN OLeHUBaHUA

C(bOpMI/IpOBaHHOCTL KOMIICTCHIIMU B paMKaX OCBOCHHA HaHHOﬁ JUCHUIIIIMHBI OLCHUBACTCA IIO
TPEXYPOBHEBOM IIKaJIE:

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

- TIPOJIBUHYTHI YPOBEHb XapaKTEPH3YyeTCs MPEBBIIICHHEM MUHUMAIBHBIX XapaKTEPUCTHUK Cop-
MHUPOBAHHOCTH KOMIIETEHIIH 10 3aBEPLUICHUN OCBOCHUS IUCLUILINHBL,

- JTAJIOHHBIA YPOBEHb XapPAaKTEPHU3YETCs MAKCHUMaJIbHO BO3MOKHOU BBIPA)KEHHOCTHIO KOMIIETEH-
LIUU U SIBJISIETCS BaXXHBIM KaUECTBEHHBIM OPUEHTUPOM JIJISl CAMOCOBEPILIEHCTBOBAHUS.

[Tpu nmocrarounom kadectBe ocBoeHus Ooiee 80% NpUBEICHHBIX 3HAHWIA, YMEHHH W HABBIKOB
IIpenojaBaTeilb OLICHUBAET OCBOCHUE JTAHHOM KOMIIETEHIIMU B paMKax HACTOSALIEW OUCLUIUIMHBI HA 3Ta-
JIOHHOM YpOBHE, Ipu ocBoeHHU Oosee 60% MpHUBEICHHBIX 3HAHWW, YMCHUH M HABBIKOB — Ha MPOJBHHY-
TOM, IIpu ocBoeHnu Oosee 40% MpUBENCHHBIX 3HAHUM, YMEHUI M HABBIKOB - Ha MOPOrOBOM ypoBHE. B
IMPOTHUBHOM CJIy4a€ KOMIICTCHIIMA B paMKax HaCTOﬂHICfI JUCHUIIIIMHBI CUHUTACTCA HEOCBOCHHOM.

YpoBeHb cHhOpMUPOBAHHOCTH KaXT0H KOMIETEHIIMH Ha PA3IMYHBIX dTamax ee GOpMHPOBAHUS B
npouecce OCBOCHHA I[aHHOﬁ AUCHUIUIMHBI OLICHUBACTCA B XOJAC TCKYIICTO KOHTPOJA YCIICBAEMOCTU U
HpGZICTaBJIGH pa3JII/ItIHI)IMI/I BHUJIaMU OLICHOYHBIX Cpe[[CTB.

[na oueHkn chOpMMPOBAHHOCTM B pamKax AaHHOW OMcuuMnnuHbl obweobpasoBaTenb-
Hon KomneTeHuun OIIK-2 «BnageHne KyJIbTYpOH MBIIUICHHS, CIOCOOHOCTh K 00OOIIEHUI0, aHAIU3Y,
BOCIIpHUATHUIO I/IH(i)OpMaLII/II/I, IIOCTAHOBKE LICJIU U BLI60py €C NJOCTUIKCHU» NPCIOJAABATCIIEM OLICHUBACTCA
COACpIKATCIIbHAasA CTOpOHA U KAYCCTBO MATCPUAIIOB, IMIPHUBCIACHHBIX B OT4yeTax CTyﬂ,eHTa no naﬁopa—
TOprIM pa60Ta, I'IpaKTI/I‘-IeCKI/IM 3aHATUAM. YUYUTEIBAIOTCA TAKXXE OTBETEI CTyACHTA Ha BOIIPOCHI I10
COOTBETCTBYIOIIMM BHJAaM 3aHATHI IpU TEKyIIeM KOHTpoyie — YCTHbIX Onpocax, 3awuTtax nabopa-
TOPHbIX paboT 1 OTBETAX Ha NPaKTUYECKNX 3aHATUSX.

HpI/IHI/IMaCTCﬂ BO BHUMAHHUEC 3HAHUA 06yan0HII/IMI/IC$II

* OCHOBHBLIX MOJIOKEHUUN ATOMHO-MOJICKYJIAPHOI'O Y4YCHHS, KJIACCOB HCOPTaHUYCCKUX BCUICCTB,
THUIIOB peakimi, 3akoHoB crexuomerpuu (OI1K-2);

* B3aMMOCBSI3U CTPOCHUS U CBOMCTB XUMHUUYECKUX COEIUHEHUI (OHK-Z);

d yquHs{ 0 XUMHUYECCKOM HpOHGCCG, BJ'IGKTPOXI/IMI/ILIGCKI/IX SABJICHUAX, XUMHIO Bﬂ)KHGfIHIPIX 6I/IOF€H-
HBIX DJIEMEHTOB, UX UJICHTU(DUKAIIUIO (OHK-Z);

HaJIN4YHe YMEHHUSI

* UCTIOJIH30BATh MPUHIIMIT IEPUOTUIHOCTH 1 [leprnomudeckyro cucteMy IUlsl TpeacKa3aHusl CBOM-
CTBa MPOCTHIX U CIOKHBIX XMMUUECKHX COCTUHEHHI U 3aKOHOMEPHOCTEH B UX U3MECHEHHH);

* IPOBOJIMTH PAcYEThl O YpaBHEHHUAM Xxumudeckux peakimii (OI1K-2);

* paboTaTh C XUMUYECKUMH PEaKTHBAMH, JTA00OPaTOPHBIM XuMHYeckuM obopynoBanuem (OITK-2);

* IPOBOJIUTH y4eOHO-UCCIIEOBATENLCKUI IKCIIEPUMEHT Ha OCHOBE BJIQJICHUSI OCHOBHBIMH TIpHE-
MaMU TeXHHUKH padot B nadboparopuu (OI1K-2);

* 0OPMIIATH PE3YNIBTAThl KCIIEPUMEHTAIBHBIX H TEOPETHYECKUX PadoT, (POpMyITupOBaTH BBHIBO-
awl (OI1K-2);

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

OKpY>Kalollel cpenie, K peleHHI0 KOHKPETHBIX 3ajay, CBA3aHHBIX C MPO(ECCHOHANBHOMN AesTeTbHOCTHIO
(OIIK-2).

IIPUCYTCTBHC HABBIKA BJIAJCHUSA .
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- J1a0OpaTOpHBIMU HCCJICIOBAHUSAMHU, pA0OTONH C XMMHUYSCKUMH PEAKTHBAMH M XUMHYCCKHUMHU
npudopaMu; METOIAMH XMMHUUYECKHX U MaTeMAaTUUECKUX PAacyeToOB; METOAaMH 0OpabOTKH mojydae-
MbIX pe3yabTaro (OITK-2).

Kputepun oueHmBaHua ypoBHS CPOPMUPOBAHHOCTU KOMMETEHUMW B npouecce BbINosi-
HeHus 1 3awmnTbl NabopaTopHbIX paboT, pacyeTHo-rpaduyeckmx paboT, B pesynbTaTe BbINosi-
HEeHWs 3aaHui Ha NPaKTUYECKMX 3aHATUAX.

Kpurepuu onenuBanus ypoBHst copmupoBanHoctu komnerenimn OITK-2 B mporiecce 3amuThbl
na0opaTopHbIX padoT, Kak (OpMbI TEKyLero KoHTpossd.. Ha 3amuTe cooTBeTCTBYIOIINX J1a0OPaTOPHBIX
paboT mpeIararoTCcs BOMPOCHI.

[IpenogaBarenem 3agaeTcst 2-5 BOIPOCOB M3 IMIPUMEPHOrO MEPEYHs BOIIPOCOB IOCIE KaXI0H Jia-
OopatopHoii padoTsl (2), 6o BapuanT [1K u3 coopuuka (4), Hanpumep.

Bonpocsl PaGoueii Terpaam: 3axanus K 3amure J1a00paTopHOii padoThl
""JJIeKTPOHHAS] CTPYKTYPA ATOMOB M 0OJTHOATOMHBIX HOHOB'"'

1. ChopmynupyiiTe OCHOBHBIE IPUHIUIIBI KBAHTOBOW TEOPUU CTPOEHUS BEILECTBA (KOPIYCKY-
JISIPHO-BOJIHOBOM /TyaJii3M, IPHHIIUI HEOTPEACICHHOCTH, BOJTHOBAs (PYHKIIMS, aTOMHAsi OpOUTAIIb, KBAaH-
TOBBIC YHCIIA).

2. KakoB MOpsIIOK 3ar0THEHUS 3JEKTPOHHOM 00050uku atoma? CHopMynupyiiTe IpUHIUIBI 1
IpaBUiIa, KOTOPbIE IIPU ITOM HMCIIOJIB3YIOTCA. 3alUIINTE MOJIHYIO IEKTPOHHYIO (POpMYITy CIEAYIOLINX
aTOMOB B MOPSIJIKE 3aII0JIHEHHSI aTOMHBIX opOuTaneii: a) Hg, 0) Sbh, B) Ag, ) Nd, 1) Os;

3. Ykaxxute aToM ¢ (POPMHUPYIOIIUM 3JIEKTPOHOM a) 352, 6) 4p°, B) 3d', r) 4, 1) 55°. Onmumte
€T0 IMOJIO’KEHHNE B IEPUOTUIECKON CUCTEME.

4. Yrto xapakTepu3yeT Kax/10€ U3 KBAHTOBBIX YHcen? YKaKUTe 3HAUCHHsI KBAHTOBBIX YHMCEN JUIs
dbopmupyromero sekrpona a) Ti, 6) K, B) As, r) Ce, a) Cd.

5. Hanumure nomHyro 31eKTPOHHYIO popMmyny atoma a) Tc, 6) Mn, B) Se, ) Ag, 1) Ga, e) Pa, x)
V, 3) Sh, n) Rb, x) Kr. K kakoMy cemeicTBY OH OTHOCHTCS? YKaKUTE €ro BHEIIHUM, TPEABHEITHHH CIIOH,
(bopMHPYIOLIHII 31€KTPOH, KBAHTOBBIE YHCJIA ISl SJIEKTPOHOB BHEIIIHETO €105 U (POPMUPYIOIIETO HJIeK-
TpOHa.

6. Uto Takoe BasieHTHOCTH? [TokakuTe pacrpe/iesieHue BaJeHTHBIX 3JIEKTPOHOB a) Se, 6) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) AS, ) Br, k) Ti 1Mo KBaHTOBBIM siueiikaM B BO30YKJICHHOM U HEBO30YXK-
JICHHOM COCTOSIHUM M OIPEETINTE COOTBETCTBYIOIINE 3HAYEHHS BaJICHTHOCTH.

7. Yto takoe "mpoan" snextpoHa? [louemy on nmpoucxoaut? Kakue Ball€HTHOCTH MPOSBIISAIOT
aTOMBI 3TUX 3JIEMEHTOB B HEBO30YK/I€HHOM U BO30yxkaeHHOM cocTosHuu? [lokaxure Ha mpumepe a) Cu,
0) Cr, B) Gd, r) Ag.

8. JlaiiTe onpeneneHus NOHATHIM «IHEPTHsl HOHU3ALUN», «CPOACTBO K DIEKTPOHY», «AJIEKTPOOT-
pHIIATENBHOCTEY. Kak MEHSIOTCS ATH XapaKTEPUCTHKH, a TAK)KE PaJNyC aTOMa M METAJUTMYECKHE CBOM-
CTBa y aToMOB 3jeMeHToB a) VII-A rpynmsl cBepxy BHM3, 0) |ll mepuosna ciesa nHanpaso, B) |1-A rpymnisl
CBEpXY BHH3?

Bomnpoce! k 3amure 1adoparopHoii padorsl ''PacTBopbl 2j1eKTPOIUTOB"

1. Kak kimaccupuiupyroT 3JeKTPOJIUTHI TIO CTETIEHH auccormalun? K kakum 3JeKTpoiuTaM OTHO-
cares cnenyromiue Berectsa: KOH, NaCl, CH3COOH, HNO3;, HNO,, K,CO3, H,0, NH,OH, HCIO?

2. Uto nipeacTaBisieT co00# BeIpaK€HUE /TSl KOHCTAHTBI TUCCOIMANn? 3auIINTe BBIPAXKEHUE
JUTSE KOHCTAHTBI AUCCOIMAIINH a) YKCYCHOM KHCIIOTHI, 0) TUAPOKCHIA aMMOHHUS, B) YTOIBHOU KUCIOTHI (T10
CTYTICHSIM).

3. 3anumuTe MaTeMaTH4eCKoe BhIpaKeHHE 3aKoHa pa30baBienus OctBanbaa. Paccuuraiite cre-
MEeHb AUCCOIMAIINK a30TUCTON KUcIoThl B ee 0,02 M pactBope.

4. Beruncnute noHnyto cuity 0,05 M pactBopa rugpokcua Hatpusi. Haliiute akTHBHOCTh MOHOB
HAaTpus U TUIPOKCHUI-UOHOB B 3TOM PACTBOPE.
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5. Beruucnute HOHHYIO CUITy pacTBopa, B 1 1 kotoporo comepxkutcs 0,3 moabs KNOs u 0,1 moib
AICls.

6. Uto npecraBisieT co00i HOHHOE TTPOU3BeeHUE BOIbI? PaccunTaiite akTHBHOCTH H u OH
HMOHOB B pacTBOpe, g kotoporo pH = 8.

7. Paccuuraiite pH u pOH pacTBopa, B KOTOpOM KoHIIeHTpanus noHos H' papua 107 monb/1, ec-
JI1 UOHHAs cuja 3Toro pacteopa 0,1.

8. Paccumuraiite pH a) 0,05 M pactBopa coinsiHO# kKucioTel, 6) 0,05 M pacTBopa rHAPOKCHIA aM-
Monus, B) 0,01 M pactBopa ruapokcuaa kanus, 1) 0,02 M pactBopa azoTucToi kuciotsl, 1) 0,03 M pac-
tBOpa cynbpara meau (1) (mo | crynenn), e) 0,01 M pactBopa kapbonara kanus (o | ctynenmu).

9. Beimajzie i1 ocajiok mpu cMemuBaHuu paBHbIX 00beMoB 0,01 M pacTBopa HUTpaTa cepebpa u
0,005 M pacTBopa Hoauma Kaaus?

10. JlaiiTe onpenenaeH s MOHATUSIM: OCMOC, OCMOTUYECKOE JaBJICHHE, THIPOTIU3 CoJiel (ero BU-
BT ), DJIEKTPOIUTHYECKAS TUCCOIUAIMs (OCHOBHBIC MTOJIOKEHUS ), IKCTPAKIIUSI, PACTBOPUMOCTh, MPOU3BE-
nenue pactBopumoctu. Chopmynupyiite 3akoH Payns u ciencTsus u3 Hero.

s orieHKHM COPMHUPOBAHHOCTH B paMKaX JaHHOW JucHMIUIMHBI KoMrieteHnun OITK-2 «crmoco6-

HOCTh JEMOHCTPHPOBATh 0A30BBbIC 3HAHUS B OOJIACTH €CTECTBEHHOHAYYHBIX JHCIUILINH, TOTOB-

HOCTb BBISIBJISITH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BOZHHUKAIOUIMX B XoJe mpodeccruo-

HaJbHOM JESITEIIbHOCTH; MPUMEHSTH Il pa3pelieHusi OCHOBHBIC 3aKOHBI €CTECTBO3HAHUS, METO-

bl MaTEMaTUYECKOr0 aHajdu3a M MOJCIMPOBAHUS, TCOPETUUYCCKOTO M AKCIIEPUMEHTAIBLHOIO

MOJICJIUPOBAHUS, TEOPETUUECKOTO IKCIIEPUMEHTAIIBHOTO UCCIICIOBAHUS. ).

MpEeno/iaBaTesieM OLIEHUBAETCS COAEepKaTENbHasi CTOPOHA M KaY€CTBO MAaTe€pUalioB, IPUBEACHHBIX

B OTYETaX MO MPAKTHUYECKUM 3aHATHSAM. YUYUTHIBAIOTCA TAKKE OTBETHI CTYACHTA Ha BOMPOCHI IO

COOTBETCTBYIOIIMM BHJAM 3aHSATUN MPU TEKYIIEM KOHTPOJIE — YCTHBIX ONpPOCax M OTBETax Ha

MPAKTUYECKUX 3aHSATHUSX.

[TpuHMMaeTcs BO BHUMaHHE 3HAHUA 00YJarOIIMMHUCS:

- YYCHHSI O XUMHUYECKOM TPOIIECCe, DIEKTPOXUMUUYECKUX SIBIICHUAX, XUMUHU BAXKHEHIITNX OUOTEH-
HBIX DJIEMEHTOB, UX UJIEHTU(DUKAIIUIO;

HaJINYME YMEHHUS:

- IPOBOJUTH y4eOHO-UCCIIEOBATEIBCKUI IKCIIEPUMEHT HAa OCHOBE BIIAJICHUSI OCHOBHBIMH TIpHE-
MaMH TeXHHKHU paboT B naboparopuu (OIIK-2);

- 0OPMIIATH PE3YNIbTAThl KCIIEPUMEHTAIBHBIX H TEOPETHYECKUX PadOT, POPMYINPOBATH BBIBO-
1wl (OITK-2);

- aIanNTHPOBATh 3HAHWS M YMEHUs, MTOJTydeHHBIE B KypCce XUMHH K TPOIeccam, IPOUCXOISAIINM B
OKpY>Kalollel cpejie, K perIeHnIo0 KOHKPETHBIX 33jau, CBSA3aHHBIX C MPO(eCCHOHATBHON AEATENbHOCTBIO.

IIPUCYTCTBUEC HABbIKA BJIAACHUA:

- METOJlaMH XMMHYECKHX M MaTeMaTHYECKHX PacyeToOB; METOJaMH OOpabOTKH MOJydaeMbIX pe-
synbraToB (OI1K-2).

Kpurepuu orieHnBanust ypoBHs c(hOpMUPOBAHHOCTH KOMIIETEHLIMU B PE3yJbTaTe BHITIOJIHEHUS 3a-
JaHUM Ha IPAKTHYECKUX 3aHATHUSAX.

Kpurepuu onennBanust ypoBHs copmupoBanHoctu komnerenimn OITK-2 B mpornecce pemeHust
3aJja4 Ha MPAKTHUYECKHUX 3aHATHSX.

[Ipennaraercst BapuaHT 3aJjaHus, HAIPUMEDP:

3agaHus K NPAKTHYECKOMY 3aHATHIO 110 TeMe ''XuMuueckass TepMOIUHAMHUKA'"
1. ITo xako¥i TepMOAMHAMHYECKON (PYHKITUU OTPEEISAETCS BOZMOXHOCTH CAMOIIPOU3BOJILHOTO
MPOTEKaHU XUMUYECKUX PEakIfii B n300apHO-M30TEPMUUECKUX YCIoBHIX? Onpenennre, BO3SMOXHO JTH
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CaMOIIPOU3BOJIbHOE poTekaHue peakuu a) HoOp = 2Hyry) + Oy, 6) CaCOs( = CaO¢ry + COyry B H.Y.
2. PaccuuraiiTe TemrepaTypy paBHOBecus cucteMbl A + B = 2AB, eciiu u3MeHEHUE SHTPOINHU B
xoze 3toi peakuu paBHo 10 /[x/K, a usmenenue saTanbnuu paBHo 25 kJ[x. [Ipu kakux temneparypax
OTHOCUTEIILHO TEMIIEPATYPhl PABHOBECHS BO3MOKHO CAMOIIPOU3BOJILHOE TEUEHUE ITOM peakiuu?
3. IIpoTekaeT 11 B HOPMAIbHBIX YCIOBUAX peakuus 2A ) = By + Cy — Q?

4. PaccunTaiiTe 1 yKa)KuTe HaIpaBJIeHUE mpoTekanus mpouecca A = B npu 200°C, ecnim AH®
= -20 xIx, AS®, = —100 Jx/K (2 cnocoba pemenus).

8. PaccuuTaiiTe npu Kakux TEMIEpaTypax OTHOCUTEIbHO T, BO3MOXKHO CaMOIIPOU3BOJIBHOE IIPO-
tekanue 3o peakuuu COy + Clyy = COClyry? Ilpouecc sBisercs sx3orepmuueckuM. Kak mensercs
SHTPOIHUS B XOJI€ NPSIMOM peakinu?

Pacyernble 3a1aHus mo Teme "JiaekTpoans "

1. Kakoe BeiecTBO U B KAKOM KOJIMYECTBE BBIJICIUTCS HA YTOJIBHOM aHOJIE MPH JIEKTPOIIU3e
BosiHOTO pactBopa NaySO4 (pH = 7), ecnm Ha KaToAe MPH ATOM BBIACTHIIOCH 3 T BemiecTa?

2. PaccumraiiTe BBIXOJ 10 TOKY MeTajla pH 3j1ekTpoause BogHoro pactBopa NiSOy (pH = 3), eciiu
nociie npoxoxaeHus 96500 K macca sxene3Horo katoja u3MeHunach Ha 14,68 r. AHOJ yroJabHBIM.

3. Paccunraiite Bpemsi, He0OXOAMMOE Ul MOJYUECHHUs Ha JKEJIE3HOM U3/ICJIMU LIMHKOBOT'O MOKPBITUS
Maccoil 65 T pu MPOXOXKISHUH TOKA CHIION 4 A depe3 pacTBOp Cyib(aTa HUHKA, €CIIH BBIXO] TI0 TOKY
uunka pased 50% (pH = 3).

4. PaccunTaiiTe BBIXOJ 10 TOKY XJIOpa IPH 3JIEKTPOJIU3€ BOJAHOIO pacTBOpPA XJIOpUJIA HATPUS, €CIIU
Ha YTOJIBHBIX 3JIEKTPO/IaX OJHOBPEMEHHO MOJIYYMJIN: Ha KaToje — 2 I BEeIlecTBa, Ha aHoje — 1,42 r xjopa
(pH =7).

5. Ilpu snexrponuse BogHoro pactopa Ni(NO3), (pH = 6) Ha kagMHEeBOM KaTOJIE BBIICIUIOCH
29,35 r MeTaiia, BBIXOJ IO TOKY KOTOporo 25%. Kak npu 3ToM H3MeHHIaCh Macca KaJMUEBOTO aHoa?

6. PaccumraiiTe BBIXOJI ITO TOKY ra3000pa3HOTO BEIIECTBA, BRIICIISIONICTOCS HA CEPEeOPSTHOM aHOIe
IpHU 3eKTposn3e BogHoro pactBopa AgNOs (pH = 8), eciin ipu npoxosxaeHuu 26,8 A-4 BbIIEIHIOCH
1120 mu sToro BemecTna.

IIpumep nporpammupoBanHoro 3aganusi: Bapuanr 1 tema « AMY. Kiacesl BemecTs»

1. st mostHOCTRIO TpoTekaromieil peakiuu o cxeme K + Hy = KH oTHomenue konm4ecTB BTOPO-
T'0 peareHTa ¥ MpOJYKTa COCTABJISIET:
| 1:1 \ 1:2 \ 2:1 \ 3:1 \
2. Uucio Mosteit aToMoB KHCJIoposa B 5.6 11 030HA (H.y.) paBHO:
| 0.75 | 0.50 | 0.25 | 0.1 |
3. B kakoM U3 CIeYIOUINX BEIIEeCTB MaccoBas J0JIs1 yriaepoa HanOobmas?
| C,HsCl \ C,HsOH | C,HsNO;, | CHsSOsH |
4. T1o 3amannbiM BemectBaM — rugpokcuny Ca(OH), u kucinornomy okeuay Cl,O7 — BEIBoauTCS
dhopmyna cpenHel Cou:
| CaClO; \ CaClO, \ Ca(ClO3), \ Ca(ClO,), |
5. B cxeme nipeBparnieHuit BemecTBaMu X1, X2, X3 sisitores Na + HoO — X3+ H, SO4— Xo +
BaC|2 — X3
Na,O, Na, SOy, Na,O,, NaOH, Na,O, Na, SOy, NaOH, Na, SOy,
NaOH Ba SOy Ba SOy Ba SOy
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Bapuanr 1 Tema « JKBUBaJIEHT»

1. Kakomy 13 nepedrciaeHHbIX 3HaU€HUH COOTBETCTBYET 3HAUEHHUE MOJIIPHON MacChl SKBUBAJICH-
toB azota B coequHeHnn Ca(NO3),?
| 14 | 7 | 3.5 | 2.8 |
2. OnpezienuTe BeJIMYMHY MOJISIPHON Macchl skBuBasieHTBO cosid ZN(NO3), B peakiuun
Zn(NO3), + 2NaOH— Zn(OH),+2Na NO3; (M(Zn(NOs),)=189 r/mob)
\ 63 \ 189 \ 47.25 \ 94.5 \
3. Ompenenute 00beM (J1, H.y.) CEPOBOAOPOIA, HEOOXOAUMBIH JIJISl TIOJTHOTO OCAXKICHHSI 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 ooOpa3oBanoch 2.8 r okcuaa. Onpene-
JIUTE 3HAYCHNE MOJIIPHON MacChl KBUBAJICHTOB METaJLIA.

| 40 | 60 | 20 | 10 |
5. Kakomy u3 nepeunciieHHbIX 3Ha4eHH cooTBeTcTBYEeT M,(CO2) B peakuuu
CO,+ 2Mg — C + 2Mg0 ? (M(CO,)=44 r/moib)

\ 44 \ 22 \ 11 \ 12 \

CriocoOHOCTH Ha3bIBaTh MIPU YCTHOM OTBETE€ OCHOBHBIE 3aKOHBI, IPUBOAUTH MpOCTEHIINE MaTeMa-
TUYECKHE 3aKOHOMEPHOCTH M3YYaeMBIX SIBJICHHH COOTBETCTBYET IOPOTOBOMY YPOBHIO C(HOPMHUpPOBaH-
HOCTH KOMIIETEHIIMH Ha JaHHOM 3Tane ee (opMUpoBaHus. B 1onogHeHne K HOPOroBOMY CaMOCTOSATENb-
HO pelarh 3aJadyy — COOTBETCTBYET HPOJBUHYTOMY YpPOBHIO; B JOMOJHEHUU K IPOABHHYTOMY, KOTJa
CTY/IEHT CIIOCOOEH apryMEHTHPOBATh U3MEHEHUs NPH BHECEHUHU JIOTOJIHUTENIBHBIX YCIOBHH — COOTBET-
CTBYET 3TaJOHHOMY YPOBHIO.

ChopMupoBaHHOCTh YPOBHSI KOMIIETEHLIMM HE HU)KE TIOPOTOBOTO SBISIETCS OCHOBAHHEM IS J10-
MycKa 00y4aromerocsi K MpoOMeKyTOUHOM aTTeCTaI[uu 110 TAHHOW AUCITUIUIMHE.

dopmoil MPOMEKYTOUHOM aTTeCTallMu 10 JAHHOW JAUCHUIUIMHE SBJISIETCS 3a4eT ¢ OLIEHKOU (3K3a-
MeH), oneHuBaemblii 1o npunaroit B HUY «M3OW» uersipexOamibHON cucteme: "otnuyHo", "Xxopomio",
"yIOBIETBOPUTENBHO", "HEYIOBIETBOPUTEILHO" .

DK3aMeH N0 JUCHUILIMHE «XUMUs» IPOBOJIUTCS B YCTHOM (popme.

Kputepuu onennBanus (B COOTBETCTBUH C HHCTPYKTUBHBIM micbkMoM HIY MOU ot 14 mast 2012
roga Ne 1-23):

OLeHKH «OTIMYHOY» 3aCIYKMBAET CTYJICHT, OOHAPYKUBIIMHA BCECTOPOHHEE, CHCTEMaTHUYeCKOe U
riy0oKoe 3HaHHE MaTepuajioB U3yUYE€HHOM AMCUMILINHBI, YMEHHE CBOOOTHO BBIMOJIHATH 3a/laHus, Mpeay-
CMOTPEHHBIE POrPaMMOM, YCBOMBIINI OCHOBHYIO M 3HAKOMBIN C JOIOJIHUTEIBHOMN JIMTEPATypOM, PeKo-
MEHJIOBAaHHON pabouell mporpaMMoOu JUCIUTIINHBI, MPOSBUBIINA TBOPYECKHE CIIOCOOHOCTH B TOHHMMA-
HUH, U3JI0’KEHUH U MCIIOIb30BaHUH MAaTEpUAIOB U3YUYEHHOM AU CIMITIMHBI, 0€3ylpeyHO OTBETUBIIEMY HE
TOJIBKO Ha BOIPOCHI OUJIETa, HO M Ha JIOTIOJIHUTEIbHBIE BONPOCH! B paMKax pabouel mporpamMmbl TUCIH-
IJIMHBI, PABUJIBHO BBINIOJHUBILIEMY IPAKTUYECKUE 3aJaHIE

OneHKH «XOpOUIo» 3acily’KUBAeT CTYAEHT, OOHAPYKUBIIUI IMOJIHOE 3HAHWE MarepHala U3y4deH-
HOM JMCUUIUIMHBI, YCIEIIHO BBINOJHAIOUINI IPEyCMOTPEHHBIE 3a1aHNs, YCBOUBILNN OCHOBHYIO JIUTE-
paTypy, PeKOMEHJOBaHHYIO paboyeil mporpaMMOl JUCIUILIIMHBI, TTOKA3aBIIEMY CHCTEMAaTHYECKUN Xa-
paKkTep 3HAHWM MO AWCIUIUIMHE, OTBETUBIIEMY Ha BCE BOMPOCHI OMiIeTa, MPaBWIBHO BBIIOJIHUBLIEMY
MPaKTUYECKHE 3a/laHue, HO IOMYyCTUBLIEMY ITPU 3TOM HENIPUHIUIHAIBLHBIE OIINOKH.

O1eHKH «yIOBICTBOPUTEIBHO» 3aCIyKHBAET CTYJACHT, OOHAPYKUBILIMHA 3HAHWE MaTepHala U3y-
YEHHOW JUCIUIUIMHBI B 00beMe, HEOOXOIUMOM ISl JajdbHEHIeH ydeObl W MPEeACTOsIIed padoThl 1O
npodeccuu, CIpaBIIOMIUICS C BHIIOIHEHUEM 3aaHUN, 3HAKOMbBI C OCHOBHOM JTUTEpaTypoil, peKOMEH-
JIOBaHHOM pabouel MporpaMMoi AUCHMILIUHBL, TOMYCTUBIINM MOTPELUIHOCTh B OTBETE HA TEOPETHUECKHE
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BOIIPOCHI n/nnu IMIPpH BBIIIOJIHCHUHN IMPAKTHYCCKUX 3aI[aHHﬁ, HO 06Ha,[[aIOHlI/Iﬁ HCO6XOI[I/IMI)IMI/I 3HAHUAMHU
AJI UX YCTPAaHCHHUA IMOA PYKOBOACTBOM IIPCHIOAABATCIIA, JII/I6O HCIIPABUJIBHO BBIIIOJIHUBIICMY ITPAKTHUYC-
CKO€ 3aJIaHUC, HO I10 YKa3aHUIO IPEoAaBaTeiisd BBIIIOJTHUBIINM APYIrUe€ INPaKTHYCCKUEC 3aaHUA U3 TOr'O
JKC pasaciia JUCHUITIIIAHBI.

O1ieHKa «HEYOBJIETBOPHUTEIBLHO» BBICTABIIICTCS CTYICHTY, OOHAPY)KHUBIIEMY CEpbe3HbIC MPoOe-
JIbl B 3HAHUAX OCHOBHOI'O MaTcpuajia HSyquHOﬁ AUCHUIUIMHBI, JOITYCTUBIICMY IMMPHUHINIINAJIbHBIC O]_HI/I6-
KN B BBIIIOJIHCHUU 3a,[[aHPII>i, HC OTBCTHBIIEMY Ha BCC BOIIPOCHI ouiera u JOIOJHHUTCIIbHBIC BOIIPOCHI U
HCIIPAaBHUJILHO BBIITOJHHUBHICMY IMPAKTHYCCKOC 3aJaHUC (HeraBI/IHBHOC BBIITOJIHCHUEC TOJIBKO ITPAKTHUYC-
CKOI'O 3aJJaHHs HE ABJISICTCS OI[HO3Ha‘IHOI>i HquHHOﬁ JJi BBICTABJICHHA OLICHKHU «HCYIOBJICTBOPUTCIIb-
HO»). Kak mpaBuiio, orieHKa «HEyAOBIETBOPUTEIHHO CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT IPOJ0JI-
KUTH O6y‘IeHI/Ie 10 O6pa3OBaTCHBHOI>’I nporpamme oe3 JOIIOJIHUTCJIIBbHBIX 3aHITHI IO COOTBGTCTBYIOH_Ieﬁ
IUCUUIUIAHEL ((POPMHUPOBAHUS M PA3BUTHS KOMIICTCHLWH, 3aKPEIUIEHHBIX 32 JaHHON TUCIMILTHHOMN).
OHCHKa «HCYHOBJICTBOPUTCIIbHO» BBICTABJISICTCA TAKKE, €CJIN CTYACHT: IIOCJIC Havdalla 9K3aMCHA OTKa3aJl-
CiA €ro caaBaTb WJIM HAPyHIWJI IpaByJIa CAa4Md 3K3aMCHa (CHI/ICBIBaJ'I, IIoACKa3bIBaJl, 00OMaHOM IIBITAJICH
IMOJIYYNUTDb OoJtee BBICOKYIO OLICHKY U T.[I.

B 3a4eTHYI0 KHWXKY CTyAEeHTa U BbIMUCKY K OWMJIOMY BbIHOCUTCS OLEHKA 9K3aMeHa Mo
aucuunnuvHe 3a 1 ceMecTp.

6.3 TMnoBble KOHTPOJbHbIE 3a4aHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLUEeHKW 3HaHWW, YMEHUW, HaBbIKOB WU (MNK) oOnbiTa [AEATENbHOCTHU,
XapakTepusymlLlmx 3tanbl (popMUpoOBaHUA KOMMNETEHUUA B Mpouecce OCBOEHUSA
obpa3oBaTesibHOM NporpaMmmbi

Bormpocs! o ¢opMHpOBaHHIO U Pa3BUTHIO TEOPETHYECKUX 3HAHHUH, TPETYCMOTPEHHBIX KOMITE-
TEHIIUSAMH, 3aKPETUICHHBIMU 32 TUCHUIUTMHON (TIPHMEPHBIEC BOITPOCHI MO JICKIIMOHHOMY MaTepHaly Juc-
UIUTHHBL TS pyO€XKHOTO KOHTPOJIS (MTOTOBOTO 110 PSLy TEM), HAallpUMep, TI0 HHKETIPUBEICHHBIM Te-
Mam):

PacTBOpBI 3/1€KTPOIUTOB H HEXJIEKTPOJIUTOB
1.OcMmoTrueckoe JaBiaeHue pacTBopa, cojaepxkaiiero 45 1 riroko3sl (M= 180 r/moinb) B 171 BozbI
paBHo 607950 Ila. Onpenenure Temneparypy pacTBopa.
2. Paccuwuraiite pH 0,1M pactBOpoB azoTHOM kuciotsl, 0,04 M rugpokcuna ammonus u 0,05M
XJIOpU/1a aMMOHHUSL.
3.CocTaBbTe MOJEKYJISPHBIE U MOJIEKYISIPHO-UOHHBIE YPAaBHEHUS PEAKUil MEXIy: a) HUTPATOM
O6apust u cynbpaToM HaTpus; 0)kapOOHATOM HATPHUS M CEPHOM KHCIOTOM; B)CYIb(PHUIOM Kalus U
BOJIOH.
4.Jluccoumanys BoJbl, BEIBOJ KOHCTAHTHI HOHHOTO ITPOU3BEAECHUS BOJBI, TOHITHS BOJOPOJHOTO U
TUAPOKCHIBHOTO MOKa3aTeNei.
5. Cmemanu paBHbele 00bembl 0,02 M pactBopa xsopuaa kansimst u 0,02 M pactBopa cynbhata
kanus. Bemager mu ocagok cynbdara kaneiua? (IIPcasos) = 6-10'5)

OKHC/IMTEILHO-BOCCTAHOBUTEIbHbBIE PEeAKIIHH
1. Onpenenure creneHb okucienus cepbl B coenunennn HoSO3 (NH,),2S, Li; SO;3
2. Kaxoit nporiecc 1 1oueMy BbIPa)kaeTcs CXeMOii: Fe*? - Fe™?
3. K xakomy turry OBP otHocutes peakius: (NH;).Cr,0;—N; +Cr,0O3 +H,0. Tloabdepure
K03()(DUIMEHTHI B yPAaBHEHUH PEAKIMH, YKAKUTE OKHCIIUTENb U BOCCTAHOBUTED
4. Kakwue cBoiicrsa moryT nposieists CI™" m CI™ 2 Otser oGocnyiire.
5. Mon6epure KO3PGUIUESHTHI B ypaBHEHUH PEAKIIUN METOJIOM SJIEKTPOHHOTO OallaHCca, YKaKUTE
OKHCJTUTEITb U BOCCTAHOBUTEITD:
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MnSO; + KIO3 + KOH— MnO; + I, +K,;S0,4 + H,O

l'anbBaHu4YecKuil 3jIeMEeHT
1. CocraBbTe cxemy pabOThl cepeOpsHO-BOAOPOJHOTO TallbBAHUYECKOTO 3JeMeHTa (YCIOBUS
CTaHJapTHbIE).
2. HanumuTte ypaBHEHUE peakiuu, MPOTEKalollell Ha aHojAe B paboTarolleM TrajibBaHUYECKOM
3IeMeHTe, TOK00Opasyrommas peakius koroporo Zn + Ni%* = Zn®* + Ni.
3. Paccuuraiite ctangaptayto DJIC cepeOpsiHO-HUKEIEBOro rajlbBaHUYECKOTO JIEMEHTA.
4. Kak m3menurca 3/1C cepeOpsHO-CBUHIIOBOTO TajlbBaHUYECKOIO 3JIEMEHTA [0 CPaBHEHHUIO CO
CTaH/JapTHBIM 3HAYEHHUEM, €CIIM aKTUBHOCTH MOTEHIIMAJIONPEACISIONINX HOHOB B pe3yibTaTre pa-
60T1bI u3MeHmIach B 10 paz?
5. Paccuuraiite 3JIC raapBaHHYECKOr0 IEMEHTa, €cliu u3MeHeHue suepruu ['nd6ca Tokoobpa-
3yIoIel peakiuu paBHo -227,7 kJx/Monb, N = 2.

Bonpockl 1o 3aKperyieHnio TeOPETHUECKUX 3HAHWH, YMEHHH M MPAKTUYECKUX HABBIKOB, TPEAY-
CMOTPEHHBIX KOMIICTEHIIUEH (BOMIPOCHI K 3K3aMEHY)

[TepBbiii 1 BTOpPOM BOIPOCHI B 3K3aMEHALIMOHHOM OMJIETE CTYJEHTa — BOMIPOCHI MO JIEKIMOHHOM
Mmatepuany (Bomp.1-25). Tperuil Bonpoc — 3afaya Ha TeMy, OJIM3KYI0 K pa30upaeMbIM Ha MPAKTUYECKUX
3aHsaTHsX. (Bormp.1-30).

Bonpocsl k 3Kk3aMeHy 10 Kypcy « XUMHUA»:
1. IlonsTHEe 0 XMMHUYECKOM 3KBUBaseHTe OmnpeseneHne HKBUBAIECHTOB BEIECTB B MOHOOOMeHHBIX 1 OB
peakuusax (Ha mpuMepax). PacueT MossipHOI Macchl SKBUBAJIEHTOB MPOCTHIX U CIOXHBIX BEIIECTB, K-
BHUBAJICHTHBIX 00BEMOB I'a30B (Ha MpUMepax). 3aKOH SKBUBAJIIEHTOB.
2. Pa3Butue mpencraBieHuil o cTtpoeHMH aTtoMa. CoOBpeMEHHbIE NPEJCTABIEHUS O CTPOCHHM aToMa
(KBaHTOBO-MEXaHUYECKas MOJEJb): NMOoHATHE opOuTanu. [IpuHIMN HeonpeneneHHOCTH, TBONCTBEHHAs
PHUPOJIa AIIEKTPOHA.
3. KBanToBbIe umcna kKak pe3yibTar pemieHust ypaBHeHus lllpenunrepa (rmaBHoe, opOUTanbHOE, MaT-
HUTHOE) CIIMHOBOE, UX (U3UYECKHI CMBICI (Ha MpUMepax)
4. DnexTpoHHbIE (HOPMYJIBI aTOMOB. [IpUHIMIBI U TOPSIIOK 3allOJHEHUS] aTOMHBIX OpOUTalieil MHOT03JIeK-
TPOHHBIX aTOMOB (IIPUHIMII MUHUMYMa 3Hepruu, npuHimn [laymu, npasuno I'yana, npasuio Kieukos-
ckoro) (Ha mpumepax) I[loHsTHE O POPMUPYIOIIEM DIIEKTPOHE.
5. Ilepnognueckas cucrema snementos Jl. I.MenneneeBa. OCHOBHbIE CBOMCTBa aTOMOB (pajguyc, SHEPrHs
MOHU3AIMU, CPOJICTBO K JJIEKTPOHY, AJIEKTPOOTPHUIATEIBHOCTh, OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIE
CBOHCTBA) U 3aKOHOMEPHOCTH MX U3MEHEHUS B rpymnmax u nepuojax. I[lepmoandeckuii 3akoH.
6. [ToHsiTHe O BaJICHTHBIX JJIEKTPOHAX W BalieHTHOCTH. OmpeesieHne BaJICHTHOCTH aTOMOB S-, p-, d-, f-
3JIEMEHTOB B BO30Y)KJICHHOM U HEBO30YXJIEHHOM COCTOSIHUM (Ha mpumepax) BanentHocts 31emeHToB ||
nepuoa.
7. Xumnueckast cBsi3b. OO0pa3zoBaHnEe XMMUYECKOM CBSI3U 10 METOAY BaJICHTHBIX CBs3ell (Ha mpumepe Mo-
nexyn tumna Cly, Lip, HpS, noHoB NH," H3O+): CBOIMCTBAa KOBAJICHTHOM CBSI3M: :HAIPABICHHOCTH, HACHI-
IIEHHOCTB, MOJIAPHOCTb.
8. OcHOBHBIE XapaKTEPUCTUKA XMMHYECKON CBSI3M (IJTMHA, SHEPTHs, BAICHTHBIN yrom). CBoicTBa MOHHOM
CBSI3U, CBOWMCTBA KOBAICHTHOHN cBsi3u Buipl xumuueckoi cBsizu Ha mpumepe moiekya: NaCl, O, NHs,
KHCOs.
9. KoBasieHTHas XMMHUYeCKasl CBsI3b, MEXaHU3MbI €€ 00pa30BaHUs U CBOICTBA (HACHIIIAEMOCTb, HAIIPaB-
JICHHOCTb, KPAaTHOCTb, MOJIIPHOCTH). BuIbl KOBaJeHTHOH CBA3M (TOJApHAsl, HEMOJIApHAas, JOHOPHO-
aKlenTopHas) (Ha mpuMepax).
10. MonHas cBsi3b, €€ OCOOCHHOCTH, MEXaHNW3M 0Opa3oBaHus. CBOIMCTBA BEIIECTB ¢ HOHHOW CBsI3bIO. Me-
TAJUTMYECKasi CBSA3b U OOIIHME CBOMCTBA METAILIOB.
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11. Mexxmonekynsapaoe B3aumojericteue. Cunbl Ban-nep-Baan (opueHTanimoHHOe, MHIYKITMOHHOE, JUC-
IIEPCUOHHOE B3auMO/elcTBHE). BonoponHas cBs3b, BIMSHUE €€ HAa CBOMCTBA BELLIECTB.

12. KomriekcHble coeMHEHHs: CTpoeHue, kiaccudukamnus. CTyneHdyaras TUCCOLHUAIMS KOMIUIEKCHBIX
COEAMHEHUI. MaTeMaTnyecKoe BhIPaXKEHNE KOHCTAHThl HECTOMKOCTH KOMIUIEKCHOI'O MOHA. Bubl CBs3H B
KOMIUIEKCHBIX COEAMHEHUsX. MexaHu3m oOpa3oBaHUs CBsi3el BO BHYTpeHHeH cdepe (Ha mpumepax) 1o
METO/y BaJICHTHBIX CBS3EH.

13. I'uOpuau3anusi aTOMHBIX OpOWTaNell TpH 0O0pa30BaHWM XUMHYECKOW CBS3M. THITBI THOPHIM3AIINU.
IIpoctpancTBeHHas CTpg/KTypa U TOJIIPHOCTH MoJIeKyl (ma npumepax BeF,, BCl3,CH4, NH3, n komruiekc-
HbIx 1oHOB [CU(NH3)4]*".[ZN(NHs3)4]?).

14.TTonstue o dazax. @azoBbie paBHoBecHs. [IpaBmiio ¢a3. Onucanue Gpa30Boii qUarpaMMbl COCTOSIHUS BO-
TIBL.

15. IIpenmer TepmoanHamuku. TepmoanHamuueckue cucteMbl, Ux kiaaccudukamys. [Ipoueccsl. Ilonstue o
(GyHKIUSAX COCTOSHUS crcTeMbl Terora u pabota. BuyrpenHsis sneprus u sHTanbnud. [lepBoiii 3akoH Tep-
MOJMHAMUKHU.

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

17. Dutponus kak ¢yHkus coctosnusa cuctemsl |l u 1l 3akonsr Tepmogunamuku. CriocoObl ornpenese-
HUS I3MEHEHUS SHTPOIHMHU B X0/I€ XUMUYECKUX peakiuii. i3meHenne sHTponuu npu (Ha3oBbIX MEPEeXoaax.
18.Onpenenenne  HampaBieHHs W Tpelena  CaMOMNPOM3BOJIBHOTO  TMPOTEKAHUS  PEaKIIHA.
OHTANBNUIHBIA W SHTponuiHbIM (akTopel. CBoOomHas sHeprusi ['mb6ca. TemmnepaTypa paBHOBECHSI.
Ces3b sHepruu ['166ca ¢ KOHCTaHTOW PaBHOBECHS.

19. TlonsiTHE O CKOPOCTH W MEXAaHW3MaX XMMHYECKON peakIiy. 3aKOH JEHCTBHUS Macc JJIsi TOMO- M TeTepo-
TeHHBIX peakluil (Ha mpumepax). 3aBUCUMOCTb CKOPOCTH PEAKLMU OT KOHLEHTPALUil BEIECTB, JaBICHUs
1 00beMa CUCTEMBI, IUIOLIA AU TOBEPXHOCTH pazaena (a3

20. 3aBHCHMOCTh CKOPOCTH XMMUYECKOM peakiuu oT Temneparypsl. [Ipasuno Bant-I'opda. Dueprus ak-
THUBAllUU. YpaBHEHUE AppeHuyca. DHEpreTH4ecKkue AuarpaMMbl X0/1a 3K30- U SHAOTEPMUYECKON peak-
[UH.

21. Karamu3: BuIbI, MeXxaHU3Mbl. OCOOCHHOCTH KAaTAIUTUYSCKUX MPOIECCOB. JHEPTETUUYECKUE JTUarpam-
MBI KaTAIUTHYECKON U HEKATAIMTUYECKON peaKnu.

22. XuMHU4ecKoe paBHOBECHE, ero Mpu3Haku. KoHCTaHTa paBHOBECHS IS TOMO- U T€TEPOTeHHBIX peaKInuit
(Ha mpuMepax). 3aBUCUMOCTb KOHCTaHThI paBHOBECHUS OT TEMIIEpaTypBhI.

23. Bimsinue n3MeHeHns KOHIEHTPAIMK BEIIeCTB, TEMIIEPaTyphl, JaBICHUS U 00beMa CHCTEMBI, KaTalH-
3aTOPOB HAa XMMHUYECKOE PaBHOBECHE U KOHCTAHTY paBHOBecHs. [Ipuniun Jle-IllaTense (Ha nmpumepax).
24. Tlonsitre o pactBopax Knaccudukamms pactBopoB XKunkue pacTBOpbl. MeXMOJIEKYISIpPHOE B3aUMO-
neiicteue nipu pactBopernu nonHoro (NaCl) u cirabononspaoro (CH3COOH) BemecrBa. CosbBaTanus u
rujparanus UOHOB. TepMoaAHHaMUYecKHe MPUYUHBI 00pa3oBaHUs pacTBOPOB. TeruioBbie 3dexTsl mpu
PacTBOPEHHUH.

25. CrtocoObl BeIpa)KEHHsI KOHIIEHTPAIIMHA PAaCTBOPOB (MaccoBasl JOJS, MOJISIPHAS JIOJIS, TUTP, MOJSIpHAs
KOHIIEHTpAIHsl, HOpMaibHasi KOHIEHTPALs).

26. JlucniepcHble cucteMsl. JlucnepcHocTh. Kitaccndukarus qUCIIepCHBIX CUCTEM I10 arperaTHOMY COCTOSI-
HUIO JIUCIIEPCHOM (ha3bl M AUCHIEPCUOHHOM cpeibl (¢ mpuMepamu). [lomydenue u cBoiicTBa AMCIIEPCHBIX CH-
creM. PacTBopsl, ux kinaccudukanus. HacelmeHnHble, HeHaChIIEHHbBIE, IEPECHIIEHHbIE PACTBOPBI.

27. Uneanpubiit pacTBop. KonnmuratuBHble cBOMCTBa pacTBOpoB. [loHMKEHME AaBIEHUS Mapa pacTBOPHU-
TeJs HaJl pacTBOPOM, MOBBILICHHE TEMIIEPATypbl KUIIEHHS W MOHM)KEHUE TeMIlepaTyphl 3aMep3aHus pac-
TBOpa (3aKoH Payiist), ocMOTHUECKOE TaBICHUE.

28. CBolicTBa UCTUHHBIX pacTBOpoB. CriocoObl BBIpAXKEHUS KOHIICHTpPAIMU: MaccoBasi J10Jif, MOJISIpHasd,
MOJIIpHAs 3KBUBAJIEHTA, TUTP, MOJISUIbHASL, MOJIbHAS JI0J15, B3AUMOCBSI3b MEX 1Y KOHIIEHTPALUsIMU

29. PacTBOpBI 27EKTPOIUTOB. MEXaHU3MBI AIEKTPOJIUTUIECCKON AUCCOITUAIIMN BEIIECTB C HOHHOW U KOBa-
JIEHTHOM NOJISIpHOM CBA3bt0. CTyneHvaras JUCCOLUalusl.

30. PactBopsI cnabbix anmekTponuToB. CreneHp aucconuari. KoncranTta qucconmamnui. 3akoH pa3das-
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nenus OcTBanbaa.

31. PacTBOPBI CHIIBHBIX AJIEKTPOJIMTOB, TUIIBI B3AaUMOACHUCTBUI B 3TUX PAaCcTBOpax Ha MpUMeEpE pacTBOpe-
s NaCl. AxtuBHOCTh MoHOB. VoHHas cuna pactBopa. [IpaBuiio MOHHOW CHIIBL. YCIIOBHS HPOTEKAaHHS
peaknuii oOMeHa B pacTBOpax 3JEKTPOIUTOB.

32. KuciioTHO-OCHOBHBIE CBOMCTBA BELIECTB C TOUKU 3PEHUS TEOPUU DIICKTPOIUTHUECKONW JUCCOLUALNH.
Honnoe npoussenenue Boabl. BoIopoaHbli U TMAPOKCUIIBHBIN ITOKa3aTenu. MHaukaTopsl.

33. PacTBOpBI ManopacTBOPUMBIX JIEKTPOJIUTOB. [IOHATHE O HACBHIIEHHBIX, HEHACBHILICHHBIX U MEPEChI-
IIEHHBIX pacTBopax. PactBopumocts. [Ipom3BeneHue pacTBOPUMOCTH. YciIoBHE OOpa30BaHHS OCAIKOB
MaJIOPaCTBOPUMBIX 3JIEKTPOIUTOB.

34. Tunponu3 coneit. Buapl ruaponusa: mo KaTuoHy, 10 aHUOHY, 110 KaTHOHY M aHUOHY OJIHOBPEMEHHO (Ha
npumepax). KonuuecTBeHHast XxapakTepUCTHKa THIPOJIM3a: KOHCTaHTa U CTENEeHb rujaponusa. PaxkTopsl,
BIMsIIOIIME Ha ruzponu3. CrocoObl CMelleHsl paBHOBeCUS Mpoliecca ruiponusa. pH B pactBopax rua-
POJIM3YIOLIUXCA COJIEH.

35. OKHCIUTETHHO-BOCCTAHOBUTENBHBIE TIpoliecchl [IoHsATHE 00 OKMCITUTENE, BOCCTAHOBUTENE, OKHCICHHH,
BOCCTAHOBJICHUU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA BEILECTB, MX 0OOCHOBaHUE C TOUKH 3pe-
HUS cTpoeHus aroma (Ha npumepax). Tunel OBP (c npumepamu). Meton anekTpoHHOro Oananca (Ha npu-
Mepe).

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

37. T'a30BBIC CKTPOABI (BOJIOPOIHBIN, KHUCIOPOIAHBIN), HX CTPOSHHUE. Y paBHEHHS MPOIECCOB, MPOTEKAIO-
LIMX Ha BOJAOPOJHOM U KHUCIOPOJHOM IEKTpOoJax MpH pa3Hblx 3HaueHusx pH. M3menenne pH cpenbl npu
paloTe ra30BbIX JEKTPOI0B. YpaBHeHHe HepHeTa Jiist ra30BbIX AJIEKTPO/IOB.

38. 'anmpBaHMueckue 31eMeHThl: ycaoBus padoTsl. DJIC u Hanpspkenue. Crnocoosl pacuera DJIC. Yerpoii-
CTBO TraJIbBaHUYECKOI0 AeMeHTa Jlanmansa-SAkodu, cxema ero paboThl, JIEKTPOJHBIE MPOIECCHI, TOKOOO-
pasyromas peakuusi.

39. KoHIIeHTpaIlMOHHbIE TalbBaHMYECKUE JJIEMEHTHI: YCIIOBUSI PadOTHI, CXeMa, YPaBHEHUSI AJIEKTPOIHBIX
nporieccoB. 3JIC (Ha KOHKPETHOM MpUMEpE).

40. 3aBUCHMOCTP DJIEKTPOAHBIX MOTEHIUAIOB METAIMUYECKUX U TA30BBIX AJIEKTPOAOB OT (PAKTOPOB cpe-
nbl. YpaBHeHue HepHcta. MI3MeHeHHe akTHBHOCTEH MOHOB B aHOJHOM M KaTOJIHOM 30Hax npu pabdorte I'D
(Ha mpumepe).

41. Ipunnun paGoThl TOJIMBHBIX AJIEMEHTOB Ha IIPUMEpPE BOJOPOIHO-KUCIOpoaHOro T3.

42. Tonspuzanms 2nekTponoB. Ee Bumpl n Mexanusmbl. [lonspu3aiinoHHble KpUBbIE TIPU padoTe TalbBaHH-
YECKUX 3JIEMEHTOB, KOPPO3HH, MIEKTPOJIN3E. 3HAUEHUE MOJSIPU3ALMN B dJIEKTPOXUMHUECKUX CHCTEMAX

43. DnexTponu3 coield (Ha mpuMepe 3JIEKTPOJI3a pacTBOpa COJM C PAacCTBOPHMBIM aHOAOM). Cxema 3iek-
Tponu3a. [locienoBarenbHOCTb 3IEKTPOIHBIX IPOLIECCOB.

44, KonnuecTBeHHBIE 3aKOHOMEPHOCTH JJIeKTpoiin3a(3akoHbl Dapajes, BeIXoa 1o TOKY). [lomsipusarus
IIPU AJEKTPOJIM3e (Ha IpUMepe AIIEKTPOJIN3a BOJHOTO pacTBOpa cylb(darta Kanus Ha HUKEJIEBbIX IEKTPO-
nax).

45. IlpuMeHeHne 3JeKTPOSu3a: MOTy4YeHHEe YHCTHIX BEIIECTB padUHUPOBAHUEM METAIIOB, 3JEKTPOMeE-
TaJUTyprusi, raJlbBaHOIUIACTHKA, TaJlbBAHOCTETHUS, AJIEKTPOMNOIMPOBAHUE, pa3MepHas oOpaboTka meTa-
JIOB, aHOJIHOE OKCHIMPOBAHUE.

46. Koppo3ust MeTauioB, ee BUABI. Y CJIOBUS MIPOTEKAHUS ANEKTPOXUMUIECKON KOppo3nun. CXeMbl MUKPO-
rajJbBaHUYECKUX KOPPO3MOHHBIX 3JIEMEHTOB, YpaBHEHMs aHOIHBIX M KaTOJIHBIX MPOIECCOB(HA MPUMEpE).
Bogopoanas u kucnopoaHast 1enoisipu3anusi, yCIOBUs €€ YCUICHHUS.

47. MeTtamnueckue U HEMETaUIMUeCKUE TOKPBITUSA KaK METOJ] 3alUThl OT KOppo3uu. Cxembl KOppO3u-
OHHBIX JIEMEHTOB, BO3HUKAIOIIUX MPU HAPYIIEHUH METAJUINYECKUX MOKPBITUI (Ha IIpuMepax).

48. CylHOCTh AJIEKTPOXMMUYECKUX METO/OB 3alIUTHI OT KOPPO3WH (aHO/AHAs, KaTOJHAs, MPOTEKTOPHAs
3amMTa). Y paBHEHHs MPOLECCOB, IPOTEKAIOIINX HA AaHOAHBIX M KaTOAHBIX y4acTKax MpH IEKTPOXUMUYE-
ckoit 3ammre. IlaccuBHoCTh MeTaioB. Jleruposanue.

49. MeTtoapl 3alUTHl OT KOPPO3UH, CBSI3aHHBIE ¢ 00pabOTKOM KOPPO3MOHHOU cpefibl. IHTHOUTOpHI KOppO-
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3UH, MEXaHU3MBbI UX JEHCTBHS.

50. TormnuBHBIC 37IEMEHTHI, UX BUIBL. KucinopomHo-Bomopoansiii TD: crpoeHue, ypaBHEHHUS MPOIIECCOB,
JOCTOMHCTBA U HEJJOCTaTKH.

51. AKKyMyJITOpBI: BHJIbI, YCTPOMCTBO, IPUHIMI pabOTHI, ypaBHEHHUS POLIECCOB MPH 3apsijie U pa3psii-
K€, JIOCTOMHCTBA U HEJOCTATKHU (Ha MPUMepe KUCIOTHBIX U LIEJIOYHBIX aKKYMYJIITOPOB).

52. XuMu4eckre UCTOYHUKH TOKa. MapraHiieBo-1IMHKOBBIA MEPBUYHBIN 3JIEMEHT: YCTPOWCTBO, yPaBHEHUS
IIPOLIECCOB, TOCTOMHCTBA U HEJAOCTATKH.

53. XeMOTpOHBI: CUETUYMKU BPEMEHH, ICKTPOXUMUYECKUE AUOobL. [IpuHIMN paboThl, 00J1aCTH pUMEHE-
HUS, TOCTOMHCTBA U HEIOCTATKH.

54. BeicokoMouiekyiisipHble coenuHenus. [loaumepsl u onuromepsl. [lomyuenue nonuMepoB: peakuuu mo-
JMMEpHU3alUK U MOJIMKOHAeH cauu (Ha npumepax). Ctpoenue noiaumepoB. CTeneHb MOJUMEpPU3ALIH.
TepMormiacTU4HbBIE U TEPMOPEAKTUBHBIE MTOJIUMEPBI, UX OCOOCHHOCTH.

55. BoicokonnacTu4HOe, BSI3KOTEKy4Yee M CTEKJI000pa3Hoe cOCTOsiHME moaumepoB. CBoiicTBa u o0nacTH
IIPUMEHEHUS! OCHOBHBIX IOJIMMEPOB HA IPUMEPE MOJIMATUIIEHA, [TOJIMIIPOINIUIIEHA, TIOJUCTUPOIIA, MTOJIUBU-
HWIXJIOpHJa, GTopoIuiacTa, (eHoracra, AMBUHIIOBOIO U U30IPEHOBOIO Kay4yyKOB, KallpOHOBOIO, alie-
TaTHOTO BOJIOKHA, (peHOI(pOpMAITBACTHIHBIX CMOJL.

56. Xumnueckas uaeHTH(GUKaLuUs BelecTB. AHaIUTHYECKUH curnan. KauecTBeHHbIH aHaIM3.

JK3aMeHaAIlMOHHEBIE 32129

1. [Ilpu B3aumozeiicTBuu 36 I TPEXBAIEHTHOIO METaJlIa C CEpHOU KUCIIOTOM BhIaeNMIOCh 44,8 11 BOJIO-
pona. Onpenenute metail. PaccunTaiiTe MOJISIPHYIO MacCy SKBHUBAJICHTa 00pa30BaBIIICICS COMH.

2. Twurp pactBopa NaySO4 pasen 0,01 r/mi. Paccuuraiite MONApHYI0 M HOPMAJIbHYIO KOHIIEHTPALIUIO
3TOr0 pacTBopa.

3. B 1 nutpe Bombl pactBopmin28 r sxenesHoro kymnopoca (FeSO, -7H,0). Paccumraiite mMonsipHOCTD,
HOPMAaJIbHOCTh U MACCOBYIO JIOJIIO TIOJy4E€HHOT'O pacTBOpa, €CIU €ro INIOTHOCTH 1,2 T/MIL.

4. Kaxoit o0bem 0,1 H pacTBOpa cepHOW KHUCIOTHI MOXKHO IpurotoButh u3 0,5 1 ee 40%-ro pactBopa
(mmotnocth 40%-r0 pactBopa 1,3 r/cm )?

5. Hanummure nonHyro 37eKTpoHHYI0 (hopMyiay aToma TexHerus. K kakomy ceMeHCTBY OH OTHOCHUTCA?
VYKaXuTe ero BHEIIHUI AJIEKTPOHHBIM YpOBEHb, (POPMUPYIOLINM 3JIEKTPOH, 3HAUEHUSI KBAHTOBBIX YHMCET
111 GOPMUPYIOLIETO IEKTPOHA, IEPEUUCIIUTE BCE €r0 BO3ZMOKHBIE BAJICHTHOCTH.

6. 3amummuTe TMONHYIO 3JEKTPOHHYIO (HOpMYITy aroma d3JeMeHTa ¢ (OPMHPYIOUIMM 3JIEKTPOHOM 4p
.YKakuTe BCe €ro BO3MOXKHbIE BaJICHTHOCTH U 3HAUEHUSI KBAHTOBBIX YHCEN JJIs1 (POPMUPYIOIIETO IEKTPO-
Ha.

7. YKaxXuTe YUCIIO HECTIAPEHHBIX IEKTPOHOB B OCHOBHOM M BO30Y)K/IEHHOM COCTOSIHUM aTOMa XJI0pa.

8. Tlonp3ysach TaOMUIEH SJCKTPOOTPHUIIATEIIEHOCTEH, OMPEICITUTEe XapaKTep CBsA3eH B MOJICKYJIC CEpHOM
KHCJIOTBI M €€ HaTPUEBOM COJIN.

9. Onpenenmure THH THOPHIW3AIUHA W M300pa3UT MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIONIMX MOJICKYIL:
BeCly, SiHy. I[TonspHbl 1 3TH MOJEKYIBI?

10. TIpomsBeseHIe PacTBOPUMOCTH XJopraa cepebpa 1,78:10™° Kakoii oGbem BomsI moTpebyercst s
PacTBOPEHUSI OTHOT'O IPAMM ATOI'O BEIIECTBA.

11. Vkaxure HarpapieHue nporekanus mnporecca A =B + C npu 200°C, ecm AH®x.p. = -20 k/Ix/M07b,
JS°x.p. = -100 dx/monb-K (mpuBeaute 2 criocoba petieHust).

12. Omnpenenute Temreparypy paBHOBecHs cucteMbl A + B = 2AB, ecnu cTraHgapTHBIE SHTPOIIMU Be-
mectB A, B u AB paBubl cootBercTBeHHO 5 JI/Monb-K, 10 Ix/monb-K u 50 [Ix/Mons-K, a uamMenenue
SHTAJIBIINK B X0J€ 9ToH peakuuu paBHO 20 k/[x/Mons. IIpu kakux TemnepaTypax OTHOCHTENBHO T, BO3-
MO’KHO CaMOITPOU3BOJIBHOE TEUEHHE ITOM peakLUy B IIPSIMOM HaIIpaBJIE€HUM?

13. Paccumraiite, kak m3MeHHTCS cKopocTh peakiin 2NOgy + Oy = 2NOyyy (k= 0.2, y = 2), eciu: a) yBenu-
YUTh S)GI:CM cucTeMbl B 2 pa3a; 0) yBenuunuth kKoHueHTpaluio NO B 2 pa3a; B) yMEHBIINTh TEMIIEPATYPy
Ha 3077
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14. Onpenenure ckopocth peakiuu A + 3B = 2C, npoTekatoiieii B ra3oBoii ¢a3e, B MOMEHT BPEMEHH, KO-
r/1a KOHIICHTpaIus BemiecTBa A m3meHmwiach Ha 0,1 MOIb/J, eciiu HadaabHbIE KOHIICHTPAIIUU BEIIECTB A
u B paBubl cootBercTBeHHO 0.5 1 1 Momnw/n. K = 0,2. Kak u3BMEHUTCS CKOPOCTh PEaKIUK MPH YBEIUUECHUU
JTABJICHUSI B CUCTEME B 2 paza?

15. Kyna cmectutcs paBaoBecue cuctembl 2A(r) + B(r) = C(r) + 3/1(t) (IH > 0) 1 xak npu 3TOM U3MEHUTCS
KOHCTaHTa PaBHOBECHUS, €CIIM a) YBEJIMYUTH JABJICHUE B CUCTEME; 0) YMEHBIIUTh 00bEM CHCTEMBI; B) IO-
BBICHM, TEMIIEpaTypy: T') YBEIUUYUTh KOHIIEHTPAIIUIO BelecTBa B, 1) BBecTu katanuzarop?

16. Paccumraiite BemmurHy KOHCTaHTHI paBHOBecHs Uit peakiu CHy(T) + 20,(r) = CO,(r) + 2HO(r), ecnu
M3BECTHO, YTO MCXOJHbIC KOHIICHTPAIMM METaHa U KHUCIOpPOJa PaBHBI COOTBETCTBEHHO 6 MOJBL/I U §
MOJIb/JI, @ K MOMEHTY HACTYIUICHUS paBHOBecHs mpopearuposaiio 50% kucioposa.

17. CocraBbTe GopMyiTy MHIIEIUTBI 30151 Opomuaa cepedpa, MOoIydeHHOro nprbdaBIeHreM U30bITKa Opo-
MU/Ia Kajuust K pa30aBiIeHHOMY pacTBOpy HHUTpara cepedpa. [IpuBenure GopmMysbl KoaryassHTOB 3TOTO 30-
TSl

18. Beruuciure pH u pOH 0,05 M pacTtBopa COISIHOM KHCIOTH M Kauus Tuapokcuaa. Kakoit uBer B 1an-
HOM pacTBOpe OyIyT UMETh a) METHJIOBBII OpaHkeBbIi, 0) dhenondTanent, B) 1akmyc?

19. Bepruucnure creneHs aucconuanuu B mporeHTax B 0,05 M pacTBope XJIOpPHOBATHUCTOW KHCIOTHI,
ecnu K; = 3108,

20. Berauciure pH u pOH 0,01 M pactBopa rugpokcuna ammonus. Kakoii iBetT B JaHHOM pacTBope Oy-
IyT UMETh a) METUJIOBBIA OpaHKeBbIN, 0) PpeHondTaneny, B) 1akmyc?

21. PaccumraiiTe KOHCTaHTy ruaponusa no nepoit crynenu it NagPOs u Benmuuny pH B 0,01M
pacTBope 3TOH COJu.

22. Kakas comb: NagPO4 Na,CO3, Na;SO3, NaNO, rugponusyeTcst B O0JbIIEH CTENIEHN U TToUeMy?

23. Hamummre peakiuio B3auMOJIEHCTBHS epMaHTraHaTa Kajus ¢ NEePeKHChIo BOJOPOa B KUCIION cpe-
ne. Beruncnure MoJiipHYI0 Maccy 3KBHUBAJIEHTAa OKUCIIMTENS U BOccTaHOBUTENS. byaeTr nu B3aumone -
CTBOBaTh Nepekuch Bojopoaa ¢ KMnQO, B menounoii cpene?

24. Boruncaute IPreon)2 mpu T=298 K, ecnu moTeHuuan xene3HOW NIACTHUHBI, NMOTPYy-
’KeHHO# B HacwlmeHHbIH pacTBopFe(OH);, paBen (-0,595 B).Bbiuncianre BeMn4nHy 3JIEKTPO-
Horo noreHnuana kobansta B 0,01 M pactBope cynbdara kobansta (1) 1 xpoma B 0,001 M pactBope
cynbgara xpoma (I11).

25. Paccunraiite 3/IC xene3HO-IIMHKOBOTO TaJIbBAHMYECKOTO AJIEMEHTA MPH CTAHJAPTHBIX YCIOBHUSIX U
IIPYU U3MEHEHUU aKTUBHOCTEH MOTEHIIMAIONPEIENIONMX HOHOB B pe3ysibTaTe paboThl 31emenTa B 10 pa3
[0 CPAaBHEHUIO CO CTAHJAPTHBHIM 3HayeHHeM. COCTaBbTE€ CXEMY T'aJlbBAHUYECKOTO 3JIEMEHTA, 3aIllUIINTE
ypaBHEHHMS SJIEKTPOAHBIX MPOIIECCOB U TOKOOOPA3yIOIIel peaklny.

26. CoctaBbTe cxeMy pabOTHI JIUTHEBO-IIMHKOBOTO ['D, 3amuImmTe ypaBHEHH dJIEKTPOIHBIX POIIECCOB
U ToKooOpasyrolei peakuuu, paccuntaiite ero 3JIC npu cTaHIapTHBIX YCIOBUAX (ABYMS crocoOamm).
[TpuBenuTe rpaduK MOITSIPU3AMOHHBIX KPUBBIX.

27. CoctaBbTe cxeMy paboThl KeJIe3HO-BOIOPOTHOTO TaJIbBAHMUECKOTO JIEMEHTA, 3aMUIINTE YPaBHEHUS
AJIEKTPOHBIX TPOIECCOB M TOKOOOpa3zyrorieil peakuu, paccuntaite IJC (ycinoBus crannaptasie). Kak
Oynet u3MeHsAThca pH cpebl B aHOAHOM 1 KaTOAHOM 30HAX MpH ero padore?

28. Kakoii meraimm MOXHO HCIIONIb30BaTh B KauyeCTBE AHOJHOTO TOKPBITHS JUIS 3alIUTHl OT KOPPO3UHU
cranbHoro u3znenus (pH = 11)? CocraBbTe 000CHOBaHHYIO PACYETOM CXEMY MUKPOTAIbBAHUYECKOTO KOP-
PO3HOHHOIO AJIEMEHTA, 3alUIIUTE YPABHEHUS TPOLIECCOB.

29. O6ocHy#Te BO3MOXKHOCTb IIPOTEKAHUS KOPPO3HH CIIaBa cepedpa 1 Meau B kucioi cpeae (pH = 6) Ha
Bo3nyxe. CocraBbTe cxeMy MI'D, 3anunimTe ypaBHEHUs PEAKLUN, IPOTEKAOIIMX HA AHOJHBIX M KaTOJI-
HBIX Y9aCTKaX.

30. PaccuuTaiite BpeMms, HeoOXOauUMOE JUIsl TOJYYEHHs] Ha KEJIE3HOM HU3JEIHUU LIMHKOBOTO MOKPBITHUS
Maccoil 65 T MmpH MPOXOXKICHUU TOKa cUiol 4 A uepe3 pacTBOp Cynb(dara IHWHKA, €CIU BBIXOJ IO TOKY
nuHKa paBeH 50%. 3anummTe ypaBHEHHs MPOLIECCOB, MPOTEKAIOUINX Ha KEJIE3HOM KaToje (U3IeNuu) U
IIUHKOBOM aHojie (PH=3).

21



CMOSEHCKWA
( DN M‘:I\i

Pabouas npoepamma oucyuniunvi f

b1.5.8 « Xumusa» [V EY D,

6.4 Metoagunyeckne matepumanbl, onpegensilowue npoueaypbl OLEHUBAHMA 3HAHUW,
YMEHMH, HaBbIKOB W (MNU) oOnNbiTa AOEATEeNbHOCTU, XapaKTepusyrwlwmx 3Tanbl
cdopmMupoBaHMAa KOMNeTeHLUN

[Tponierypsl OllCHWBAaHUS 3HAHUM, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3TaNbl (HOPMUPOBAHHS
KOMIIETEHIIUH, U3JI0KEHBI B METOJUYECKUX peKoMeHAanuaX «CloBapb-CIIPaBOYHUK OCHOBHBIX IOHSATUI
U TEPMUHOB MO XUMHUMN», «COOPHUK MHAMBUAYAIBHBIX 3aJJaHUN MO Kypcy «Xumus» , «Pabouas Terpans
110 XUMUN», «COOPHUK 33124 U YIIPa)KHEHHUH 10 Kypcy «XUMHU».

7. NepevyeHb OCHOBHOW M [ONOJIHUTENBLHOM Y4eOHOM NUTepaTypbl, HeobxoaMmon Ans
OCBOEHMUA AUCLMMNIIUHDI

a) OCHOBHasl JINTepaTypa
1. JIyneiiko, T.I'. Beenenue B oburyro xumuto: yueonuk / T.I'. Jlyneiiko; MunuctepctBo obpa3zo-

BaHUs U Hayku Poccuiickoit deneparu, DenepanbHoe rOCyJapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOe
yUpeKACHUE BhICIIEro MpodeccnonanbHoro odpasoBanus «HOxHbIl (enepanbHbIil YHUBEPCUTETY», XU-
Mudeckuil ¢pakynbret. - Pocros-u/]l : U3natenbcrBo KOxHOTO (henepanpHOro yausepcurera, 2010. - 232
c. - ISBN 978-5-9275-0763-4; [Dnexrponnsiii pecypc]. - URL:http: //biblioclub.ru/index.php?
page=book&id=241121. AnapueB, A.M. OOmas xumus. COOpPHUK 3aJaHUil C TNPUMEPAMHU PEIICHHIA:
yuebHoe nocobue / A.M. Anapues, JI.U. Aponuna. - HoBocubupck: HI'TY, 2013. - 119 c. - ISBN 978-5-
7782-2255-7; [Dnextponnsiit pecypc]. - URL: http:// biblioclub.ru/index.php?page=book&id=228947.

0) 10NOJIHUTENbHASA JINTEpPaTypa

1.Bapennos, B.K. DnexrpoxuMuueckue cucteMsl U mporecchl: yuebHoe nocodue / B.K. Bapen-
o, H.A. Poroxxuukos, H.®. YBapos. - HoBocubupck : HI'TVY, 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.d. CO0pHUK 33734 U ynpakHEeHUH mo kypcy «Xumus». Cmo-
nenck PUO ¢unuana 'OY BIIO «MDU (TY)» 2012 -124 c.

3.MoxoB, A.W. CoopHEK 3a1a4 110 o01mel xumuu: yaeoHoe mocodue / A.W. Moxos, JI.W. IlypsI-
ruHa, .M. Anrommna. - KemepoBo: KemepoBckuii rocynapcrBennsiii yuuBepcutet, 2010. - 155 c. -
ISBN 978-5-8353-1312-9; [Onekrponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page=
book&id=232378.

4. Ocranenko JI.®., I'ne6osa H. b., Kopotkosa I'. B. Ci1oBapb-cripaBOUHUK OCHOBHBIX MOHATUN U
TEPMUHOB MO0 XMMHUHU yueOHO-MmeTonuueckoe nocooue. — Cmonenck PO ¢ummana 'OY BIIO «MDU
(TY)», 2009.- 188 c.

5. COOpHMK MHAMBUIYAIBHBIX 3alaHUM MO Kypey "Xumus" : [METOA. yKas. ISl CTYAEHTOB 00yY.
10 HarpasieHuo "OnekrposHepreruka’, "TemmosHepreTuka', "DIEKTPOTEXHHKA, IJIEKTPOMEXAHHUKA U
anekTpoTexHosorun", "OnrorexHuka", "IIEKTPOHUKA U MUKPOIEKTpOoHUKA", criell. "[IuieBas uHxeHe-
pust Manbix npeanpustuii] / CO MOU; coct. JI. @. Ocranenko, H. b. I'ne6osa, I'. B. Kopotkosa .— Cmo-
snenck : CO MOUH, 2010 .— 52 c.

6. COopHUK JTaOOpaTOPHBIX paboOT MO XUMHH (TS HarmpaieHus "TeXHOIOTHYECKHe MaITUHBI U
obopynosanue" / CO MBOU; coct. H.b.I'ne6osa . — Cmonenck : CO MOU, 2014 .— 68 c.

7. Xumus. Metoandeckue ykazanus / - HoBocubupck: HoBocuOupckuii rocy1apcTBeHHBIN arpap-
Hel  yHuBepcuter, 2011. - 106 c.; [Dnekrponnsidi pecypc]. - URL:http://biblioclub.ru
/index.php?page=book&id=230483.
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8. MNepeyeHb pecypcoB MHMpOPMaALUOHHO-TENTEKOMMYHUKALMOHHON ceTn «MHTepHeT» He-
o6xoaAUMbIX ANA OCBOEHUA AUCLIMMNIIUHDI

DJeKTpOHHBIC yueOHbIe ocobus o odmiei xumun http://window.edu.ru/catalog/resources?p_
rubr=2.2.74.7.7

9. MeToaunyeckune YKazaHuAa ans OﬁyanOI.I.WIXCFI no oCBOEHUIO ANCUNNINUHDbI

JucuumumHa npeaycMaTpuBaeT JISKIIMK OJIMH Pa3 B HEJEII0, JTa00paTOpHBIEC 3aHATHE KAXKIYIO He-
JEJI0 C OTACNbHBIMM 3aHATHSAMU Ha 3aIIUTY U NPAKTUUYECKUE 3aHATUA yepe3 Hexenmto. M3ydyeHnue kypca
3aBepIIACTCS IK3aMEHOM).

YcnemHoe u3ydyeHue Kypcea TpeOyeT MmoceieHus JeKIni, akTUBHON padOThl Ha MPAKTUYECKUX 3a-
HATHSX M JTa0OpaTOpHBIX paboTax, BHIMOJHEHHS BCeX Y4eOHBIX 3aJlaHHid TPENoJaBaTeisi, 03HAKOMIICHUS
C OCHOBHOM U JOTIOJHUTEIBHOU JTUTEPATYPOU.

Bo BpeMms1 JIeKIIUM CTYJIEHT JOJIKEH BECTU KPATKUM KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIIUI MPEIoIaracT MPOCMOTpP KOHCIIEKTA B TOT )K€ JIEHb MOCIIE 3aHATHH.
[Ipu 3TOM HEOOXOAMMO MOMETUTH MaTe€pHalIbl KOHCIIEKTA, KOTOPbIE BbI3bIBAIOT 3aTPYAHEHUS Ul [TOHU-
Manus. [Ipu 3ToM oOyuaromuiicss JOMKEH CTapaThCs HAMUTH OTBETHI HA 3aTPYAHHUTENbHBIE BOIPOCHI, UC-
MOJIb3Yysl peKOMEHAyeMylo uTeparypy. Eciu emMy caMocTOsTENbHO HE yIaloch pa3o0paThCcsi B MaTepHa-
e, HeoOXOAMMO C(OPMYITHMPOBATH BOIPOCHI M OOPATHTCS 3a MOMOIIBIO K MPEOo/IaBaTeI0 Ha KOHCYIbTa-
VY WIK OJIMKarnIel JIEKIUU.

OOyuaronemMycss He0OOXOIMMO PETYJISIPHO OTBOJIUTH BpeMs JJisi IOBTOPEHHS MPOUIEHHOTO MaTe-
puana, mpoBepsisi CBOM 3HAHUS, YMEHUSI M HABBIKU 11O KOHTPOJIBHBIM BOIIPOCAM.

IIpakTHyeckue 3aHATHSA COCTABISIOT BXHYIO YacTh NMPO(ECCHOHAIBHOM MOATOTOBKH CTYICHTOB.
OcHOBHas1 11€7b MTPOBEIEHUSI MIPAKTUUECKUX (CEMMHApPCKUX) 3aHATUH - (OPMUpPOBaHUE Yy CTY/IEHTOB aHAJIU-
THUYECKOT0, TBOPYECKOTO MBIIIEHHUS TyTeM NPUOOPETEHHs IPAKTUUECKUX HABBIKOB.

Mertonuyeckue ykazaHusi K MPAKTHUECKUM (CEMUHAPCKUM) 3aHATUSAM [0 AMCLMILIIMHE HapsIy C
paboueil mporpaMMoii 1 rpagKoM y4eOHOTO Mpolecca OTHOCATCS K METOJUUECKUM JOKYMEHTaM, oIpe-
JeNAIOIIMM YPOBEHb OPraHU3alliy U KauecTBa 00pa30BaTEIbHOTO IIpolecca.

Conepxanue npaxmuueckux sanamuti puxcupyercs B PI1/] B pa3zaene 4 HacTodmel mporpaMmsl.

Baxkneiimieil cocrapistonieit 11000i GOpMbI MPaKTUUECKUX 3aHATUH SIBISIFOTCS YIpa)KHEHUs (3a-
nanus). OCHOBA B yNpakKHEHUH - IPUMEP, KOTOPBIH pa3dbupaercs ¢ MO3ULMIA TEOPHH, PA3BUTOM B JIEKIIHH.
Kak npaBuio, ocHOBHOe BHUMaHHE yjensercd (GOpMHUPOBAHUIO KOHKPETHBIX YMEHHH, HaBBIKOB, YTO U
OTIpeJIeNIAeT COo/IepIKaHue NESTEILHOCTH CTYJCHTOB - PElIeHue 33a/1a4, rpaduueckue padoThl, yTOUYHEHUE
KaTeropuil ¥ MOHATHI HayKH, SIBJISIFOIIMXCS IPEINOCHUIKON MPaBUIIBHOTO MBILIUIEHUS U PEYH.

[TpakTHueckue 3aHATHA BBIIOIHSIOT CIEAYIOIINE 3aJaUH:

CTUMYJIMPYIOT PETYISIpHOE M3yuye€HUE PEKOMEHIyeMOW JIMTEpaTyphl, a TaKKe BHUMATEIbHOE OT-
HOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpEIUISIOT 3HaHHUS, MTOJyYEeHHBIE B MPOIlecce JIEKIIMOHHOTO 00YYEeHHs U CAaMOCTOATEIbHOU pado-
ThI HaJl JINTEPATYpPOH;

pacmpsroT 00bEM MTPOPECCHOHAIBHO 3HAYUMBIX 3HAHWUN, YMEHUH, HABBIKOB;

MO3BOJIIOT IPOBEPUTH IPABUIILHOCTD PaHEE MOJIYYEHHBIX 3HAaHUM;

MIPUBUBAIOT HABBIKK CAMOCTOSTEIHHOI'O MBIIIJIEHHSI, yCTHOTO BBICTYIICHUS;

CHOCOOCTBYIOT CBOOOTHOMY OIIEPHPOBAHUIO TEPMUHOJIOTHEH;

IIPEIOCTABIIAIOT MPENOJABATEN0 BO3MOXKHOCTh CUCTEMAaTHYECKA KOHTPOJIMPOBATh YPOBEHb CaMO-
CTOSITENIbHOU PabOThI CTYACHTOB.

[Tpy noAroToBKE K MPAKTHYECKHM 3aHATHAM HEOOXOJMMO MPOCMOTPETh KOHCIIEKTHI JIEKIUH 1
METOJIMYECKUE YKA3aHUsI, PEKOMEHJJOBAHHYIO JINTEPATYpPY 110 TaHHOM TeMe; MOATOTOBUTHCA K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.
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B xoze BbINONIHEHUS HHANBUAYAIBHOTO 3a/1aHUs IPAKTUYECKOTO 3aHATHS CTYJEHT TOTOBUT OTYET
0 pabore. B oTder 3aHOCATCS pe3yIbTaThl BHITIOJHEHHS Ka)XJIOTO MyHKTA 3aaHus (CXEMBbI, TUarpaMMbI
(rpadukm), TaOJIUIIBI, paCYEThl, OTBETHI HAa BOTPOCKHI TYHKTOB 3aJaHus, BBIBOJBI U T.I1.). [IpuMepHbIii 00-
paszerr opopMIICHHUS OTUETa IMEETCS Y MPENOIaBATENS U JJOBOJUTCS IO CTY/ICHTA.

3a 10 MMH 10 OKOHYaHHS 3aHATHUS MPENOAaBaTeb MPOBEPSET 00bEM BBIIIOJHEHHON Ha 3aHATUU
paboThI M OTMEYAET Pe3yJIbTAT B paboUueM KypHaJe.

OcTaBuirecs HEBBIMOJIHEHHBIMH MTYHKTHI 33JJaHUSI IPAKTHUYECKOTO 3aHATHS CTYJAEHT 00s3aH J0/e-
JaTh CaMOCTOSTEIIBHO.

[Tocne mpoBepku OTyYeTa MpPENOAABATENh MOXKET MPOBOAUTH YCTHBIA WM MHCBMEHHBIM OMpocC
CTYJICHTOB ]ISl KOHTPOJISI YCBOSHUSI UMU OCHOBHBIX TEOPETUYCCKUX M MPAKTUYECKUX 3HAHUH 10 TeMe 3a-
HATUS (CTYACHTHI JOJKHBI 3HATh CMBICI MOJTYYEHHBIX UMU PE3yJIbTAaTOB U OTBETHI HA KOHTPOJIbHBIE BO-
mpockl). [1o pe3ynpTaTam mpoBEpKH OTYETA U OMPOCA BHICTABIISETCS OLICHKA 32 MPAKTUICCKOE 3aHSATHE.

JlaGopaTopHbie padoThl COCTABISIOT BAXHYIO YaCTh MPO(ECCHOHAILHOU TOJATOTOBKH CTYICHTOB.
OHu HarpaBjeHbl Ha SKCIEPUMEHTAIBHOE HNOATBEPKACHHE TEOPETUYECKUX MOJI0KEHUH U popMupoBaHue
yueOHBIX U TPO(ECCHOHANBHBIX MTPAKTUUECKUX YMEHUI.

BeinonHenue cryaeHTamMu 1abopaTopHbIX padOT HaIpaBJIEHO Ha:

00o01IeHne, CUCTeMaTH3aIHI0, YrIyOlIeHne, 3aKpeIuIeHUue MOMyYeHHBIX TEOPETHUECKUX 3HAHHUH
110 KOHKPETHBIM TeMaM JIUCLHILINH;

dopmupoBaHrE HEOOXOJUMBIX TPOPECCHOHATIBHBIX YMEHUH U HABBIKOB.

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS Ja0opaTopHble paboThl M UX 0O0BEMBI, ONPEACIISIOTCS
pabounMu y4eOHBIMU TIJIAaHAMM.

Mertoanyeckue yka3aHus 1O MPOBEACHUIO JJAOOPATOPHBIX PabOT pa3palbaThIBAIOTCS HA CPOK JIEH-
ctBus PITJ (ITI1) u Biroyarot:

3aryiaBue, B KOTOPOM yKa3bIBaeTcsl BU paboThl (JlabopaTtopHas), ee MOpsAKOBbIM HOMep, 00bEeM B
Yyacax U HAaNMEHOBAHUE;

e PaboThI;

IpeIMeT U coiepKaHue padoThl;

00opyI0BaHUE, TEXHUYECKHE CPEACTBA, UHCTPYMEHT;

NOPSAJOK (TIOCJIEN0BATEIbHOCTD) BBIMOIHEHUSI pabOThI;

NpaBUjIa TEXHUKU 0€30MaCHOCTH M OXpaHbl TpyJa Mo JaHHOH paboTte (110 HEOOXOUMOCTH);

oOurue npasuia K 0hopMIECHUIO PabOTHI;

KOHTPOJIbHBIE BOIIPOCHI U 3aJIaHMS;

CIIUCOK JIUTEPATYpHI (10 HEOOXOAUMOCTH).

Coneprkanue 1abopaTopHbIX paboT ¢puxcupyercs B PI1L B pazaene 4 HacTosiel mporpamMmal.

[Tpu nnaHupoBaHUU J1AOOPATOPHBIX PabOT CIIENyeT YUYUTHIBaTh, YTO HAPSAY C BeAyIIEeH LEIbIO -
MOJITBEPKICHUEM TEOPETHUECKUX MOJIOKEHUH - B X0/1€ BBHIIIOJIHEHUS 3aJaHUN Y CTYI€HTOB (POPMHUPYIOT-
Csl IPaKTHYECKHEe YMEHHS W HAaBBIKM OOpareHus ¢ 1a00paTOpHBEIM 000pyIOBaHHEM, alllapaTypor H T.II,
Onu (yMEHHUs1) MOTYT COCTaBJIATh YacTh NPO(hecCHOHANBHOM MPAaKTHUECKON MOATOTOBKH, a TAK)KE HCCIIe-
JoBaTeIbCKUe yMeHHs (HaOnroaaTh, CpaBHUBATh, aHAJIM3UPOBATh, YCTAaHABIMBATh 3aBUCHMOCTH, JIEJIaTh
BBIBOJIbI M 0000IIEHNS, CAMOCTOSITETILHO BECTH UCCIIEI0BaHUE, OQOPMIIATH PE3YNIbTAThI).

CocraB 3amaHuii aJis J1abOpaTOpHOM pabOThl CIUIAHUPOBAH C TaKMM PacdyeToM, 4yTOOBI 3a OTBE-
JICHHOE BpeMs OHM MOTJIM OBITh KQUE€CTBEHHO BBIMOJIHEHBI OOJIBITHHCTBOM CTYIEHTOB.

HeoOxoauMbpIiMu CTPYKTYPHBIMU 3JIEMEHTaMH J1a00paToOpHOIl paboThl, TOMUMO CaMOCTOSITEILHOMN
NESITENbHOCTH CTYACHTOB, SBJISIIOTCA MHCTPYKTaX, IPOBOJUMBIN IperoaBaTeseM, a TakKe OpraHu3anus
00CYX/ICHHSI UTOTOB BBITIOJIHEHUSI JTA0OPAaTOPHOU pabOTHI.

BrimonHenuio 1abopaTopHbIX pabOT MPEANIeCTBYET MPOBEPKa 3HAHUN CTYIEHTOB — UX TEOPETH-
YEeCKOI FOTOBHOCTH K BBIMIOJIHEHUIO 33/1aHUSI.
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[Topsinok npoBeneHus JJa60paTOPHbIX PadoT B LIEJIOM COBIAAAET C MOPSAKOM IIPOBENCHUS ITpaK-
TUYECKUX 3aHATUHA. IIOMUMO COOCTBEHHO BBITIOJIHEHHUS PAOOTHI IS KaXAO0H J1abopaTOpHON pPabOTHI
MpeAyCMOTPEHA MPOLEAYpa 3aAIUTHI, B XOJA€ KOTOPOH IPENnoJaBaTeib MPOBOJNUT YCTHBIA WM NUCBMEH-
HBII ONPOC CTYACHTOB JJISI KOHTPOJISL TIOHMMAHMSI BBITIOJIHEHHBIX MU U3MEPEHUH, MPaBUILHON UHTEp-
MpEeTalUu MOIYYEHHBIX PE3yJIbTAaTOB U YCBOCHUS MMH OCHOBHBIX TEOPETHUECKHX M MPAKTUYECKUX 3HA-
HUI [0 TEME 3aAHATUA.

[Tpu moAroTOBKE K IK3aMeHY B JIONOJHEHUE K U3YUYEHHUIO KOHCIIEKTOB JIEKIUH, Y4eOHbIX TOCOOHI
W CJIaliI0oB, HEOOXOAUMO TIOJB30BAThCS y4eOHOU JMTEpaTypoil, peKOMEHIOBAaHHOW K HACTOSIIEH MpPO-
rpamme. [Ipu moaroToBke K 3K3aMEHY HYKHO M3YUYUTh TEOPHUIO: ONPEIEICHUS BCEX MOHATUN U MOAXOAbI
K OLICHMBAHUIO JI0 COCTOSIHUS TOHUMAHUS MaTepHalla U CAaMOCTOSITENIbHO PEIIUTD 110 HECKOJIbKY THUITOBBIX
3a/a4 U3 Kakaoi temel. [Ipu pemieHuu 3agad Bcerga HEOOXOIUMO YMETh Kaue€CTBEHHO MHTEPHPETHUPO-
BaTh UTOT PEUICHUSI.

CamocrositenbHas padora cryaeHToB (CPC) no nucuumivHe UrpaeT BaxHYyI0 poJib B XOJE BCe-
ro ydeOHoro mnpoiecca. Meroaudeckue Marepuainbl U pekoMmenaanuu st odecnedenus: CPC rorossrcest
MIPENO/IABATENIEM U BBIJAIOTCS CTYACHTY.

10. Mepe4vyeHb WHGMDOPMALUOHHBLIX TEXHONOrUM, MUCMNOJNIb3yeMbIX MPU OCYLIECTBIIEHUU
obpa3oBaTenbHOro npouecca NO AUCUUNINMHE, BKIOYasA nepeyYeHb MNPOrpamMmHOro
obecne4yeHnss U MHPOPMALIMOHHBLIX CMPaBOYHbIX CUCTEM (MPU HEOOXOAMMOCTH)

11. OnucaHme maTepuanbHO-TeXHUYECKOM O6asbl, HeoGXxoaMmMon Ans ocywecTBNEeHUs
obpasoBaTenbHOro Nnpouecca No gucuunInHe

JlekKIMOHHBbIE 3AHATHSA:

Aynuropus, OTBEJEHHAas COIJIACHO PaclMCaHUIO

IpakTuyeckue 3aHATUSA N0 JAHHOW NUCIUIIMHE NPOBOIATCS B ayAUTOPUU, OCHAILIEHHOW MYJIb-
TUMEINIHON TEXHUKOH (MPOEKTOP, SKpaH, KOMITbIOTEP/HOYTOYK).

JlabopaTopubie padoThbI MO JAaHHOW JUCIMIUIMHE MPOBOIITCS B Y4€OHO-MCCIIEIOBATEIHCKOM
nma6.Ne 316, 318

B ocHoBHOE 000pyOBaHNE yKa3aHHBIX JabopaTOpuil BXOAUT 000pyIO0BaHUE, HEOOXOAUMOE NSt
MpOBeIeHUS T1a00paTOPHBIX PabOT MO TUCHUIUIMHE « XUMUS»: JTO YCTAHOBKA JUIS OINpe/eeHHs o0bema
BOJIOPO/JIa, BBIJCJIMBIIETOCS B PEaKIIMH METa/UIa ¢ KUCIOTOH, pH-MeTp, ycTaHOBKA IS M3ydEHUS DJICK-
TPOIMPOBOJTHOCTH, JNIEKTPOJbI (MEIHBINA, ITUHKOBBIA, HUKENEBbIC, CTAIbHOW, YrOJIbHBIN, BOJOPOJIHBIA,
XJIOpCEePEOPSHBIA), BOJIBTMETPHI, JJICKTPOJIA3ED, MOCY 1A, TOPKH ¢ PEaKTUBAMH, HHIUKATOPHI.

ABTOp KaHJI. XUM. HAayK, JIOLEHT el . Ocraneunko JI.D.

=

3aB. kadeapoil KaH/I. TEXH. HAyK, JIOIEHT £ 'gi'if;}'éf"."",'?—? Tongapos M.B.

[Iporpamma ono6pena Ha 3aceganuu kadgeaps [ITD ot 16 Hos1Opst 2015, mpoTokon Ne 4.
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