OHIenbCCKUM TEXHOIOTMYECKUA HHCTUTYT ((puna)
(enepanbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa3oBaTeIbHOIO
YUPEKACHHUS BhICIIET0 00pa30BaHuUs
«CapaToBCKUil TOCYTapCTBEHHBIN TEXHUUECKUM yHUBepcuTeT uMeHu ["arapuna FO.A.»
Kadenpa «EctecTBeHHbIC 1 MaTEMATUYECKHE HAYKH)

PABOYAS ITPOT'PAMMA
10 JUCLUIUINHE

«b.1.1.7 Xumusy

HaIpaBJICHUS TTOATOTOBKH
15.03.02 TexHOIOrHYECKHE MAIIMHBI 1 000PYIOBAHUE
[Tpodwmns « MaIuHbI U anmapaThl MAMIEBBIX MPOU3BOICTBY

dbopma 0O0yueHus — ouHast
Kypc — 1

cemectp — 1

3a4ETHBIX eIUHUI] — 4

4acoB B Hejelo — 4

BCero yacoB — 144

B TOM YHCJIE:

JIEKIIUU — 32

KOJUTOKBUYMBI — HET
MPAKTUICCKUEC 3aHATHS — HET
nabopaTopHbIE 3aHATHS — 32
camocTosTenbHas padora — 80
3a4eT — HeT

sK3aMeH — 1 cemectp

PI'P —uer

KypcoBasi paboTa — HET
KYpPCOBOM ITPOEKT — HET

Paboyas nporpamma ob6cyxnena Ha 3aceganuu kapeapsi EMH

«27» _wmoHs 2022 rona, ,  TIPOTOKOJ] Ne 9
3aB. kadenpoit 2. 770”// /XKununa E.B./

PaGouas mporpamma yTBepxkieHa Ha 3acenanur Y MKH TMOB

«27» __wwoHa 2022 rona, npotokon Ne 5
[Ipeacenarens YMKH Mﬂesxuﬁa H.JL/

DHurennc 2022



1.1Mesu 1 3a72a4 JUCHUILTHHBI

Llenb npenonaBanus AUCHUILTHHBL « XUMHUSI»: TPUOOPETEHUE CTYJACHTAMU 3HAHUW U HABBI-
KOB B 00JIACTH XMMHUYECKHX HAyK, TO3BOJISIOMINX PUMEHSTh UX IPU OCBOSHHH JPYTHX JTUCIIH-
IUTMH 00pa30BaTEIBHOTO IMKIIA U MTOCIEAYIONEeH MpodecCHOHANBHOM NesITeTbHOCTH.

3anaun U3y4eHUs JUCIUTUINHBL:

1.1 03HAaKOMHUTh CTYJCHTOB C OCHOBHBIMU HOHSTHSMH, 3aKOHAMHU M METOJIAMH XHUMUH
KaK HayKH, COCTABIISIONICH (DYHJAMEHT BCEH CUCTEMbI XUMHYCCKIX 3HAHHIA;

1.2 cnocoOcTBOBaTH (hOPMUPOBAHUIO Y CTYACHTA OOOOIIEHHBIX TPUEMOB HCCIIEI0BATEIb-
CKOM JIeATEIbHOCTH (IIOCTAHOBKA 3a/Ia4M, TEOPETHUECKOE 0OOCHOBAHUE M AKCICPUMEHTAIbHAS
IPOBEPKA €€ pelIeHNs ), HAy9HOTO B3TJIs1/1a Ha MUD B IIEJIOM;

1.3 JIOBECTH 10 CO3HAHMS CTYIIEHTOB TOT ()aKT, UYTO XUMHUS SIBIISCTCS (QyHIaMEHTAIb-
HOW HayKOW M MOIIHBIM MHCTPYMEHTOM HCCIICIOBAHUS U MMO3HAHUS IPOLIECCOB, MPOUCXOISIINX
B OKpYJKarolleM Hac MUpPE U BHYTPH HAC;

1.4 pa3BuUTh y CTyIEHTOB MPO(HECCHOHATLHOS XUMUYECKOE MBIIUICHHUES, YTOOBI OyayImii
0akajiaBp CMOT IEPEHOCHTh OOIIME METOJbl HaydyHOUW paboThl B pabOTy MO CIEIUAIBLHOCTH;
o0ecreynTh BO3MOXXHOCTh OBJIQJICHUSI CTYACHTAMH COBOKYITHOCTHIO XMMHUYECKHX 3HAHUU W
YMEHHIA, COOTBETCTBYIOIIMX YPOBHIO OaKaliaBpa 10 COOTBETCTBYIOIIEMY MPOQPHUITIO.

2. Mecro aucuuniaunbl B cTpykrype OOII BO

«XuMuS» MPeCTaBIsAeT cO00M qUCIUIUIMHY 06a30B0oit yacTu yueOHoro nukia (b.1.1.7) oc-
HOBHOM 00pa3oBaTeIbHOM MporpaMMbl OakaiaBpuara o HampasieHuto 15.03.02 TexHomoruye-
CKH€ MAIIMHBI U 000pYJ0BaHHUE.

Jis u3ydeHus Kypca XMMHH HEOOXOJMMO 3HAHUE HIKOJIBHBIX KYpCOB XMMHH, (PU3UKU U
MaTeMaTUKHU. Y CBOEHUE 3TOr0 Kypca HEOOXOAUMO JJIsl YCHEIIHOTO U3YYEHHUs CIEIYIOIUX JHC-
[UIUIMH: TEXHOJIOTHS TMHINEBBIX MaTepHalioB, MAaTepUANOBEICHHE, DJKONOTus, (HU3HKO-
MEXaHUYECKHE CBOKCTBA CBIPbS U TOTOBOM IPOIYKIHUU.

3.TpeGoBaHus K pe3yjabTaTaM OCBOEHUS THCHHUILIMHBI

B nporecce ocBoeHuUs JAHHOM TUCHMITIIMHBI CTYIEHT (OPMHUPYET U AEMOHCTPUPYET Clie-
nyrorue odmenpodeccruonanbupie komnereHunu npu ocsoenun OOIl BO, peanusyromieit de-
nepanbHblii ['ocyaapcTBeHHbIN 00pa3oBaTeNbHbINA CTaHIAPT:

- CIIOCOOHOCTB K caMOOpraHu3aiuu U camooopaszoBanuio (OK-7);

B pesynbraTe H3y4yeHHS IUCHUIUIMHBI «XUMHUS» 0a30BOM 4acTH y4eOHOro IMKIIA
(b.1.1.7) ocHOBHO¥ 00pa30BaTEIbHON MPOTPaMMBbl OaKalaBpuaTa CTYIEHT JOJDKEH AEMOHCTPH-
pOBaTh CJIEeNYIOIINE PE3YIbTaThl 00pa30BaHuUs.

OOyyaromuiics TOMKeH:

3.1. 3Hars:

- OCHOBHBIE TOHSTHS, 3aKOHBI U MOJAEIN XUMHUECKUX CHUCTEM, PEaKIMOHHYIO CIIOCOOHOCThH Be-
IIECTB;

- CBOMCTBA OCHOBHBIX BH/I0B XUMHYECKUX BELIECTB U KJIACCOB XMMUUYECKHX OOBEKTOB.

3.2. Ymers:

- UCTI0JIb30BATh OCHOBHBIE ITPUEMBI 00Pa0OTKH IKCIIEPUMEHTATIbHBIX JAHHBIX;

- TPOBOJWUTH pacUeThl KOHIIEHTPALMM PACTBOPOB PA3JIUYHBIX COEJUHEHWM, OIpPENeysTh
M3MEHEHNE KOHIIEHTPALMI IPU NPOTEKaHUM XUMHUECKUX PEAKIINM;

- OTIPENIENATh OCHOBHBIE (PU3MUECKUE XapaKTEPUCTUKU OPraHMUECKUX BEIIECTB.

3.3. Bragets:

- METOJIAMHU KCIIEPUMEHTAIFHOTO UCCIICAOBAHMS B XMMUH (TJTAHUPOBAHUE, IOCTAHOBKA U 00pa-
0O0TKa DKCIIEPUMEHTA).

®Ir'oc BO
20.10.2023
YMO



4. PacnipenesieHue TPyA0eMKOCTH (Yac.) AMCHUIIMHBI 110 TEMaM

U BHJAaM 3aHATHI

Ne | Ne | Ne HanmenoBanue teMbl Yacel
MO | HE | Te Bcero | JI3 | KJI | JIP | TIP | CPC
oy | ne | Mbl
o | JIm
1 2 3 4 5 6 7 8 9 10
1 1-4 |1 OcHOBHbBIE TIOHATHUS W 3aKOHBI XH- | 42 8 14 20
MUU
2 |57 |2 Crpoenne aroma u xumuueckas | 26 6 20
CBSI3b
3 |8 |3 XuMudeckue B3aumojelcTBus B | 38 8 10 20
12 pacTBopax. OKHCIIUTENBHO-
BOCCTAHOBUTEIIHHBIC TIPOIIECCHI.
4 13- | 4 OCHOBBI 2JIEKTPOXUMUHU 38 10 8 20
18
Bcero 144 32 32 80
5. Conep:xaHue JIEKIHOHHOTO Kypca
No Bcero No Tema nekuu. Borpockl, orpabaTeiBacMbIe Ha JICKITMH YyebOHO-
TEMBI | YacoB | JICKIIUU METOINIECKOE
obecrieyeHue
1 2 3 4 5
1 cemectp
1 2 1 OCHOBHbBIE TIOHATHS W 3aKOHbI XUMUH. [1-6]
OcCHOBHBIC TIOHSTHS XUMHUU: aTOM, MOJICKYJla, XUMHUYE-
CKUU 3IIEMEHT. 3aKOH COXpaHEeHMsI MacChl. 3aKOH COXpa-
HEHUs 3Hepruu YpaBHeHue DifHiTeliHa. 3akoH ABoraj-
PO U CIEJCTBUS U3 HETO.
2 2 JHepreTuKa XMMHYECKUX peakuuii [1-6]
OcHoBHbIE TIOHATHUSA, 1-bIil 3aKOH TEPMOJAMHAMUKH. Tep-
MOJIMHAMHUYECKHE TPOIECChl, 3aKoH ['ecca. DHTpomwus,
cBobOoaHas sHeprus ['ub0ca. 2-i 3aK0H TEPMOJAUHAMUKH.
HampaBiieHHOCTh CaMOIPOU3BOJIBHBIX XHMHYECKHUX TTPO-
1[ECCOB.
2 3 XuMuyecKasi KHHeTHKA. [1-6]
CkopocTh xuMHUecKol peakiuu. DakTopsl, BIUAIONINE
Ha CKOPOCTh pEaKIru. 3aKOH JIelCcTBYIOmUX macc. KoH-
cTanTa ckopoctu peakiuu. [Ipasuno Baut-I'odpda. Tem-
neparypHbeiii  koad¢uuueHT. YpaBHeHHE AppeHuyca.
DHeprus akTUBAIIUU.
2 4 Karaim3 u karajiu3aropsbl. [1-6]
Karanuzaropsl. Llenubie peakiuu. XuUMHYECKOE PaBHO-
Becue. Koncranra paBHoBecHs. CMeICHHE XUMUYIECKOTO
paBHOBecus, npuHnun Jle llarense.
2 2 5 OcHOBHbBIE NPEICTABJIEHNUS 0 CTPOEHUH aTOMa. [[1-6]
DneMeHTapHbIe YaCTULIbI, aTOMHOE SIIPO, U30TOIbI, IMO-
HsATHE dJeMeHTa. KBaHTOBBIE YHcla, SHEPTUs U KOHU-
®roC BO
20.10.2023
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Typaluu d3JEKTPOHHBIX opOuTaneit. IlpaBuna 3amonHe-
HUS DJICKTPOHHBIX opOutaneii: npuHmmn [laymu, npun-
LUl MMHMMYMa DSHEPIHH, NpaBUiIO XyHJA, MPaBUIO
KJ1eukoBCKOro. DJ1eKTPOHHO-CTPYKTYPHBIE (POPMYIIBL.

Ilepuoauyeckuii 3aKOH W NEPUOAUYECKA CHUCTEMA
um. /.. MenaeneeBa.

[lepuonuueckuii 3akOH W MEpUOJUYECKAs CHUCTEMa
J.N.MenneneeBa. 3aBUCUMOCTb CBOMCTB 3JIEMEHTOB OT
HX TOJIOKEHUS B MEPUOIUUECKON CUCTEME.

CBoiicTBa aTOMOB: pajnyC, SHEPTHUs MOHU3ALUU, CPOJ-
CTBO K 3JICKTPOHY, SJIEKTPOOTPULIATEIHHOCTD.
[TeproIMYHOCTh U3MEHEHUS CBOMCTB ATOMOB.

[1-5], [10,11]

XuMH4YeCcKas CBA3b U CTPOCHUE MOJIEKY.JI.
OOpazoBaHue XUMHUYECKOH cBsi3u. Teopus rulpunnsa-
MU aTOMHBIX opOutaneil. IlonspHOCT, W moNsApU3Ye-
MOCTh CBSI3U. THIBI XHMHYECKOIl CBS3H. KOBAaJICHTHA,
HWOHHas, METaJNIMYeCKas, BOJOPOIHAs. XapaKTEPUCTUKU
XMMHYECKOM CBSI3M: JUIMHA, SHEPIrUs, HANPABICHHOCTb,
HACBIIIAEMOCTh, JTUIOJIBHBIE MOMEHTHI, 3((PEKTHBHBIC
3apsibl AaTOMOB.

[1-5]

PacTBOpBI HEIJIEKTPOJIUTOB.

CrniocoObl BbIpaKeHHsI KOHLIEHTpALUK pacTBopa. Pactso-
pumocTh BeniectB B Boje. Ocmoc. OcMOTHYECKOE AaB-
nenue. JlaBnenue napa pactBopoB (1-blif U 2-0lf 3aKOHBI
Payis).

[1-6]

Jucnepcubie cucremsbl. Kosnonanbie pacTBopsl.
Knaccudukanus aucnepcHbIX CHUCTEM IO pa3Mepy 4a-
CTUII, IO arp€raTHOMY COCTOSIHHIO. DOU3NKO-XUMHYIECKHUE
SIBJICHMSI HA TpaHuIle pa3zaena ¢as. AncopOrus.

[1-6]

10

PacTBOpBI 3/1€KTPOJIMTOB.
Teopus snexTponutudeckon nuccorumanuu. CreneHp u
KOHCTaHTA JMCCOLMALINN, CHJIA DJIEKTPOJIUTOB.

[1-6]

11

KuciorHocTh M 1IE10YHOCTH PpacTBOpPOB. loHHOE
Mpou3BeieHne BoJbl. Bogoponusiii mokazatens. bydep-
HBIE pacTBOpHL. ['maponus cosen.

[1-6]

11

OKHCINTEIBbHO-BOCCTAHOBUTEJIbHbIC PEAKIINH.
Mertoas! coctaBienus U ypasHuBanus OBP.

[1-6]

10

OcHOBHbBIE IOHATHS YJIEKTPOXUMHH
DIIEKTPOXUMHUYECKAST CUCTEMA, DJIEKTPOJ. DJIEKTPOJABHU-
Kylllasg cuiia. DJIEKTPOAHBIM moTeHuuan. BogopoaHsiid
anekTpon, YpaBHeHue HepHcra. Psan HanpsokeHMM Me-
TaJJIOB

[1-5], [10,11]

13

MeTtaianl.
Mertaiuibl. PU3UYECKUE U XUMUUYECKHUE CBOMCTBA. S-
METaJUIbl. XUMUYECKHUE PEAKLINH.

[1-6]

14

MetaJisl.
du3nyecKre U XuMu4YecKkue ceorcTna. [lepexoaneie me-
Tauibl. XUMUYECKHUE PEAKIINH.

[1-6]

15

IpuknagHas 3JIeKTPOXHUMHUS.
XuMudeckue UCTOYHMKU Toka. Kmaccumduxamms XUT:

[1-5], [10,11],

®Ir'oc BO
20.10.2023
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MEPBUYHBIE U BTOPUYHBIC. Y CTPOMCTBO W MPUHIUII K-
CTBHUSI CBUHIIOBOT'O aKKyMYJISITOPA.

[Tonstue xoppo3uu. Cxkopocts Koppo3uu. Buasl koppo-
3uM. MeTo/1bl 3a1IUThl OT KOPPO3HUHU.

1 16 IpukiaaHas 3JIeKTPOXUMHUS. [1-5], [10,11]
DIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH. 3aKOHBI
®dapazes.

1 16 Koppo3us metanios. [1-5], [10,11]

6. Conepxanune KOJJIOKBUYMOB

He npenycMoTpeHs! yueOHBIM IITAHOM

7. IlepeyeHb NPAKTHYECKUX 3aAHATHIA

He npenycmoTpeHs! yueOHBIM TUTAHOM

Ilepeuennb J1ad0pPaTOPHBIX padoT

Ne Bcero | HaumeHnoBanue jjabopaTopHoii padoTsl. 3agaHus, BONPOCHI, Y4ebHo-
TeMbl | 4YacoB oTpadaTbiBaeMble HA JIAG0PATOPHOM 3aHATHH MeToaH4YecKoe
ol0ecrieyeHune
1 2 3 4
1 cemectp
1 4 OmnpeneneHre SKBUBAJICHTHOW MacChl METalllla METOJIOM BBITEC- [7]
HEHMsI BOJIOPO/Ia U3 KUCIIOTHI.
4 CKOPOCTh XMMHYECKHMX PEaKI[HUiA. [7]
4 XUMHUYECKOE PABHOBECHE [7]
2 TennoBoil 3¢ ekt XUMUIECKOH peaKIMH. [7]
3 4 Peakiiuu HOHHOTO OOMEHa. [8]
4 I'uaposns cosei. [8]
2 OKHUCIINTEIIbHO-BOCCTAHOBHUTENIBHBIC PEAKIINH. [9]
4 4 XUMHUECKUE HCTOUYHUKH TOKA [11]
2 DJeKTpoIu3 [11]
2 Kopposus Metasmion [11]
9. 3aaHus 1J1s1 CAMOCTOATEJIbHOM PadoThl CTY/ICHTOB
Ne Bcero 3amaHusi, BONPOCHI, 1J151 CAMOCTOSITEJIbHOT0 H3yYeHUsl Yuye6Ho-
TeMbI Yacos (3amanus) MeTOAMYECKOoe
ob0ecrieyeHue
1 2 3 4
1 20 Xumudeckuit anement. [IpocToe u cioxHoe BemiecTBo. 3a- | [1-5], [10,11]
koH JlanbTOHa. 3aK0H ABOTrajipo.
2 20 Wonnast cBsi3b. HeHnampaBiieHHOCTh M HeHachiaeMocts | [1-5], [10,11]
WOHHOM CBsI3U. MeTtayundeckas cBa3b. BonopoaHas cBsizb
3 20 Teopus anekrpoiuTudeckoil auccormarmu. Monnsie ypas- | [1-5], [10,11]
HeHud. [lopsanok cocraBieHnss HOHHBIX ypaBHEHHU. OKHC-
JIMTEIHbHO-BOCCTAHOBUTEIIbHBIC peakiui. PaccTaHoBKa KO-
3 PUIMEHTOB METOIOM AJIEKTPOHHOTO OaaHca.
4 20 YcrpoiicTBO CBHHIIOBOTO akkymyssitopa. Ocobennoctu pa- | [1-5], [10,11]
0OTHl HHKEJIb-KaJMHUEBOTO akKymyssiTopa. CepebpsiHo-
IIUHKOBBIC aKKyMYJISITOPBI. DJIEKTPOIIPOBOTHOCTH PAaCTBO-
poB DakTOpHI, BIUSIONIME HA WHTCHCHBHOCTH KOPPO3HHU.
®rocC BO
20.10.2023
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DNEeKTpOXUMHUYECKasl 3alllUTa METAJIIOB OT KOPPO3HH.

B pesynbTare ocBoeHUSs 3a/laHU CaMOCTOSITEIIBHON PabOThI CTYICHT JIOJDKEH YMETh peliaTh 3a-
a4y 10 M3YYEHHBIM TeMaM, MOATOTOBUTHCS K BBIIOJHEHHUIO JTaOOPAaTOPHBIX paboT, a Takke K
sK3aMeHy. Ha ocHOBe M3y4eHHOro mMarepuasa CTyJCHT JOJKEH BBIIIOJIHUTH IIMCBMEHHBIE 3a/1a-
HUS B BUJIE MOAYJIEH, KaK MPOMEKYTOYHOI'O KOHTPOJISI 3HAHHH.

10. PacueTHo-rpajduueckas padbora
Temvl, 3a0anus, yuebHo-memooudeckoe obecneuenue (ccolaku Ha pasoen 15. «Ilepeyens yuebno-
Memoouyecko2o obecneyenusi 0 00yYarOUUxXcs N0 OUCYUNTIUHEN)

He npenycmoTpeHa yueOHbIM MIIIaHOM

11. KypcoBas pabora
Temwl, 3a0anus, yuedbHo-memoouueckoe obecneuenue (ccoliku Ha pazoen 15. «llepeuenv yuebHo-
Memoouuecko2o obecneyenusi O 00yUaArOUUXCsL NO OUCYUNTIUHEN)

He npemycMoTpeHa yueOHbIM MIIIaHOM

12. KypcoBoii npoexkT
Temwl, 3a0anus, yuebHo-memoouueckoe obecneuenue (ccoliku Ha pazoen 15. «llepeuensv yuebHo-
Memoouyeckozo obecneyerus 0Jisl 00YUAIWUXCA NO OUCYUNTIUHE))

He npegycmoTrpen yueOHBIM MIIaHOM
13. ®oH OLEHOYHBIX CPEICTB /IJIsl IPOBEAeHUS MPOMEKYTOUHOM aTTecTaluu 00y4alommXx-
csl 10 AMCUUIIMHE (MOAYJIIO)
OunenuBanne ypoBHs ¢(pOPMHPOBAHHOCTH NPOGeCCHOHAIBHBIX KOMIICTCHIIHI
BbinmyckHuK 10/2KeH 00/1a1aTh:

OK-7: cnocoOHOCTBIO K CAMOOPTaHU3AIMN U CaMOOOPa30BaAHMIO;

Ypoeau  cpopmupo- | OCHOBHBIC IPU3HAKH YPOBHSA
BAHHOCTH KOMIIeTeH-
M

IToporosslii ypo-
BEHb

KOMIIeTEHIIUH:
OK-7

3HAeT U NOHUMAET TEOPETUYECKUN MaTepHaj ¢ He3HAUYUTEIbHBIMU Ipodena-
MH; He CQOPMHUPOBAHBI HEKOTOPbIE MPAKTHYECKUE YMEHHsI IPH TIPUMEHEHUH
3HAHWW B KOHKPETHBIX CUTYallMsAX; HU3KUH YPOBEHb MOTHBAINH K yueOe
3HAET OCHOBHBIEC IOHSTHS, 3aKOHBI U MOJEJIU XUMHUYECKHX CUCTEM, OCHOB-
HBIE METOABI MCCIECIOBAHUS XUMHUYECKHX BEIIECTB; CHOCOOEH aHAINW3UPO-
BaTh JIOTUYECKHE IIETIOYKH «CTPOEHHE-CBOMCTBA-PUMEHEHNE XUMUYECKUX
BEILECTB»

IIpoaBuHyTHI ypo-
BeHb KOMIIETeHIIUM:

OK-7
3HAET U MOHMMAET TEOPETHIYCCKUI MaTepHall JOCTATOYHO IOJIHO, Oe3 pode-
JIOB: Ka4E€CTBEHHO BBITIONHACT IMPEIYCMOTPEHHBIC MPOrpaMMOi OOy4eHUs
3aJaHus (HH OJHOTO M3 HUX HE OICHEHO MHHHMAJBHBIM YHCIOM OallIoB;
HEKOTOPBIC BUIBI 3aJaHUI BBIITOJHEHBI C OIIMOKAMU); CPEAHUN YPOBEHb MO-
THBAIIMH K ydeoe.
3HAET PEaKIMOHHYI0 CIOCOOHOCTH BEIIECTB, YMEET IMPOBOJUTH PACUETHI
®I'0C BO
20.10.2023
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7

KOHLEHTpALUil pacTBOPOB pa3lMYHBIX COSAVHEHUH; BaJeeT HaBBIKAMU UC-
MIOJIHEHHUS] OCHOBHBIX XMMHYECKUX J1a00PaTOPHBIX ONepanui

Bricokuii ypoBeHb
KOMIIETEeHI[UM:
OK-7 3HACT W TTOHMMAET TEOPETHICCKUN MaTepHall B IIOJTHOM oOBeMe, 6e3 mpobe-
JIOB, BBICOKOE KA4YeCTBO BBIMOJIHEHHUS BCEX MPEIYCMOTPEHHBIX MPOrPaMMOit
o0OyueHus: y4eOHBIX 3a7aHui (OLEHEHBI YHCIOM 0aJUIOB, OJM3KUM K MaKCH-
MaJbHOMY); BBICOKHH YPOBEHb MOTHUBALIH yUCHUSI.

3HAET CBOWCTBA OCHOBHBIX BHJIOB XMMHYECKUX BEIIECTB M KJIACCOB XUMHUE-
CKHX 00BEKTOB; YMEET MCIOJIb30BaTh OCHOBHBIE MPHEMBI 00pabOTKH IKCIIe-
PUMEHTAIBHBIX JaHHBIX; BIaJeeT METOJaMH Ka4yeCTBEHHOTO aHaJIM3a XHUMU-
YECKHX CHCTEM.

[Tpouenypa oneHHBaHUS 3HAHWUN, YMEHUH, HABBIKOB 1Mo auciuruiae b.1.1.7 «Xumus»
BKJIIOYAET YY€T BBIMOJTHECHHSI JTa00paTOPHBIX paboT, CAMOCTOSTEIBLHOM PabOTHI, TECTOBBIX 3a/1a-
HUH, 5k3aMeH. JlabopaTtopHbie pabOThl CUUTAIOTCS BBHIIIOJHEHHBIMU B CIy4yae MPeI0CTaBICHUS B
KOHIIE 3aHITHS O0T4YeTa (MPOTOKOJIA), BKIFOYAIOIIETO TeMY, X0 paboThl, COOTBETCTBYIOIIHNE pac-
4EThI, ypaBHEHUS PEaKIHii U 3aIuTe J1a00paTOPHOTO 3aHATUSL — OTBETE Ha BOIIPOCHI [0 TEME pa-
0ortsl. [1lkana oreHUBaHUS — «3a4TEHO / HE 3a4TCHOY». «3aUTEHOY 3a TabopaTopHyIo paboTy cTa-
BUTCS B ClIy4ae, €ClId OHA IMOJIHOCTHIO MPABUIBLHO BBIMOJIHEHA, IPU 3TOM O0YyYaromMMCsl MoKa-
3aHO CBOOOIHOE BIIAJICHUE MAaTEPUAIIOM T10 AWCIHILINHE. «He 3a4TeHo» cTaBUTCS B cliydae, ecliu
paboTa pellieHa HEMPaBUIBHO, TOT/Ia OHA BO3BpAIIaeTCs CTYACHTY Ha TOpaOOTKY U 3aTeM BHOBb
caaéres Ha TPOBEpKy mpernojaaBarento. CaMocTosTeNnbHas padoTa CUUTACTCS BBIIOJHCHHON B
ClIy4ae YCIEHIHOTO BBIIIOJIHEHHUs TECTOBBIX 3a/laHuil B Buae Mmonyineil. K sx3ameny mo aucuu-
TUTMHE CTYACHTHI JOIYCKAIOTCS P MPEAOCTABICHUH BCEX OTYCTOB 10 BCEM JIAOOPATOPHBIM 3a-
HSATHUSM U YCIEIIHOM HAalMCAaHUU MOJYJIbHBIX 3aJaHUH.

DK3aMeH TIPOBOJUTCS B BHJIE KOMIIBIOTEpPHOTO TecTupoBanwus. [llkana oneHuBaHUS clie-
nytomas. OleHKa «OTJINYHOY CTaBUTCS, €CIIU CTYACHT MOKa3bIBA€T YETKUN TPaMOTHBIA U 000C-
HOBAHHBI YPOBCHb 3HAHUH 10 CYIIECTBY TOCTABJICHHBIX BOIPOCOB — JA€T MPABMILHBIA OTBET
Ha 80-100% TecTOBBIX 3aIaHUU.

[Tpu olleHKEe «XOPOMLIO» CTYJCHT MOKAa3bIBaCT TIIyOOKHE 3HAHMS TIO IMOCTABJICHHBIM BO-
MIpocaM — OTBEYAET NMpaBHIIbHO Ha 60-79% TecTOBBIX 3aJaHUM.

[Tpu OIIEHKE «ya0BJIETBOPUTEIBLHOY» CTYICHT HE JAeT IMOJHOTO HCUSPITBIBAIONIETO OTBETA
Ha MOCTaBIIEHHBIE BOMPOCHI, IOMYCKAET OTAENbHbIE HETOYHOCTH U MOTPEIIHOCTH MPU TPAKTOBKE
MaTepuaia — OTBEYaeT MpaBUiIbHO Ha 35-59% TecTOBBIX 3aaHU.

[Ipu oneHKe «HeYAOBJIETBOPUTEIbHO» CTYIACHT HE MPEJCTABIAET AOCTATOYHO yOeau-
TEJIBHBIX 3HAHUI — OTBEYaeT MeHee 4eM Ha 35 % TeCTOBBIX 3aJaHUM.

Ilpumepvt KOHMPOILHBIX 6ONPOCOE U 3A0AHUIL 01 NPOBEOCHUA MEKYU{e20 KOHMPOA
U NPOMENCYMOUHOU AMmMmMeCcmayuu no Umo2am 0C60eHUA OUCHUNIUHBL, A MAaKHce 01A KOH-
mMpOA CaMOCMOAMENbHOU PAdOmbl 00y4aAIOULE20CA O OMOETIbHBIM PA30e1aM OUCUUNTIUH.

Tekywuti KoOHMpo/1b

Mogyns 1
-Briuncnure maccy (r) Opomua Kanblus, B KOTOPOH COAEPKUTCS TaKOe e KOJIMYECTBO Belle-
CTBa, 4TO U B 9,96r Hoanma Kamms.
-IIpu oxucnennn metamia (Il) maccoit 6,4r momyuunics okcua maccoit 8r. I[Ipu BoccTaHOBIEHHH
sToro okcuna macco 1,0r momyuen merain macco 0,8r. OTBEYArOT JIM 3TU JIaHHBIE 3aKOHY MO-
cTosTHCTBa cocTara: 1) na; 2) Het? OTBET MOATBEPAUTE PACUETOM.
- Hanummre BIpakxeHUs 111 KOHCTAHT PAaBHOBECHS PEAKIU:

1) 2S02 + 02=2S03

2) CHs+ CO2 > 2CO + 2H>
B xakom HamnpaBlIeHUU TPOU30UJIET CMEIICHUE PABHOBECUS MPU MOHMKEHUU JTaBJICHUS?
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Monyinb 2

-Ykaxkute KBaHTOBBIC yrcia (N, |, M, Ms) snekTpoHa, KOTOPBIH SBISETCS MOCIEAHIM O TOPSI-
Ky 3aIllOJIHEHHsI, ¥ ONPEACIUTE YMCIIO HECHAPEHHBIX JICKTPOHOB B aTOME DJIEMEHTA TPETHEro
NepHO/a YETBEPTOM I'PYIIIBI TITABHON TOATPYIIIHL.

-BHenHue ypoBHU aTOMOB HMEIOT Bu: 2522, 4s24p?, 5s%5p*, 6s!. B xakux mepuojax, u B Ka-
KUX HOATPYINIaX HAXOIATCS 3TH 3JIeMeHThI? K KakuM 3JeKTPOHHBIM CeMEHCTBaM OHM HpUHAJ-
aexar?

-Onpenenute TUN THOPUAN3ALIH OpOHUTANICH IEHTPATIBLHOTO aTOMa B CICAYIOIINX YaCTHIAX, HAa30-
BUTE M U300pa3nuTe reoMeTpudeckyro opMy 3Tux yactull. Onpenenure KpaTHOCTh CBSA3U U COCTO-

SAHUEC HACBIIACMOCTH HCHTPAJILHOI'O aToOMa.
AICls, CHg, Bls, SCIFs, SiF4, GeF,.

Monyns 3

- Ilepokcun Bomopoma. CtpoeHne. OKUCINUTEIFHO-BOCCTAHOBUTENBHBIE CBOMCTBA. [IpuBennte
YPaBHEHUS PEAKIIUM.
- KakoBa (pyHKIIMS B OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax SOz u cynbpuron. Cocra-
BUTh YPaBHCHHS PEAKIUH, MPOUCXOIAIMMX Mpu mporyckanuun SO depes pactBopbl a)H2S
6)K2Cr.07 B kucioi cpeje.
- CocTaBUTh ypaBHEHUS PEaAKIIHA

Mg + H2SOs(koH1r) =

Zn + H2S0O4 (pa3d)=

Ipumepwr 3a0anutl 0118 NPoGedeHUss NPOMENCYMOUHOU AMMeCmayu no UMo2am 0C80€eHUs.
OUCYUNTUHDBL

- MeTo1oM 3IIeKTpOHHOTO OanaHca paccTaBUTh KOI((UIIMEHTHI B ypaBHEHHH PEaKIUn
KIl+H202+H2S04=1+K>SO4+H>0, ko3 dutineHT nmepex BOCCTAaHOBUTEIIEM PaBEH:
- MeTto0M 351eKTpoHHOTO OaaHca moaoopaTh KO3 (OUIIMEHTH B ypaBHEHHH PEaKIHN
- 3akonunte ypaBuenue peaxipu Ca+HNO3(pa306)=..., MET0O10M 3JIEKTPOHHOTO OaaHca moaoe-
puTe KOXPPUIUESHTHI, YKOKUTE CYMMY KOX((QHUIIMEHTOB B IPAaBOH YaCTH YpPaBHEHUS PEaKIIHU
- MeTo10M 371€KTpOHHOTr0 OanaHca pacctaBbTe KO (UIMEHTHI B ypaBHEHUN PEAKINH
P+HNO3(pa36)+H20=HzPO4+NO u ykaxute cymMmmy K03pPHUIIHEHTOB B JICBOIl YaCTH ypaBHEHHS

TecToBblE 3aJaHUA O JUCIHUILINHE

TCCTOBBIC 3aaHuA pa3MeIJ_ICHLI Ha caﬁTe I/IOC I/IHCTI/ITYTa
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105&tip=12

Bonpocsl 1151 3k3amMeHa

1. OcCHOBHBIE TIOHATHUSI XUMHUH: aTOM, MOJIEKYJa, MMPOCTOE U CI0KHOE BEIIECTBO, U30TOIBI,
XUMUYECKUM JIEMEHT, XUMHUYecKass (opmysia, aTOMHasi ¥ MOJICKYJIIpHAsh MacChl, MOJIb, MOJISIP-
Hasi Macca, MOJIIPHBINA 00BEM.

2. OcCHOBHBIE KJIACCHI HEOPTAHMYECKUX COCTUHEHHUM (KUCTIOTHI, COJTH, OKCHIbI, OCHOBAHUS ):
omnpeeseHue, TUIbl, XUMUUECKHE CBOWCTBa, MoiydyeHue. HomeHknaTypa HEOpraHMYeCKUx Co-
eIUHEHUN.

3. [TonsiTHE SKBUBANECHTA, YKBUBAJICHTHOTO 00beMa, MOJISIPHON MacChl SKBUBaleHTa. Pacuer
MOJISIPHOM MAacChl SKBUBAJICHTA 3JIEMEHTA, OKCU/A, KHCIOThl, OCHOBAaHHUS, COJIU. 3AKOH YKBUBA-
JICHTOB.

4, B3anMocBs3s sHEprUuM U Macchl (ypaBHeHHE DWHIITEHA). 3aKOH MOCTOSHCTBA COCTaBa.
3akoH KpaTHBIX OTHOIIeHHH. OOBeIMHEHHBIN ra30BbIl 3akoH (ypaBHeHue [eii-Jlroccaka u boii-
®roc BO
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ns-Mapuorra). YpaBHenue Knaneiipona, ypaBHEHHE COCTOSIHMSI MI€IbHOIO ra3a. 3akoH ABO-
rajipo U CIEJICTBUS U3 HETO.

5. OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMa (COCTaB aTOMHBIX SIZIEP, U30TOIbI, OMPEACIICHUE
XUMHYECKOT0o 3yieMeHTa). /[BoiicTBeHHas! (KOPIMYCKYISIPHO-BOJIHOBAsI) MIPUPOJA CBETA, DIIEKTPO-
Ha.

6. OU3NYEeCKHil CMBICII KBAHTOBBIX YHCETI.

7. [Mepuoanueckast cucrema snemeHToB J[.M. MenpaeneeBa. DneKTpoHHAsS KOH(PUTYpaIus
atomoB. [lepuoanueckuii 3akon JI.M. MenneneeBa. Teopernueckoe 0OOCHOBaHHE IMEPUOIUYE-
CKOro 3aKoHa. 3aK0H Mo3u.

8. ITopsinok 3an0HEHUs 3IEKTPOHAMU OpOMTaIel: MPUHIIMIT HAUMEHbILEH SHEpruHu, MPHH-
nurn [Taymu, npasuno Xynna, npasuio KileukoBckoro.
9. 3aBUCHMOCTb CBOMCTB JIEMEHTOB OT UX IIOJIOKEHUS B Iepuoandeckon cucreme. Ilepuo-

JUYHOCTh U3MEHEHHUM CBOMCTB (pajnyc, SHEPrusi HOHU3ALMH, CPOACTBO K 3JIEKTPOHY, JJIEKTPO-
OTPHLIATENIHOCTB ).

10.  Xwumwuyeckast CBA3b. YCIOBUS U MEXaHH3Mbl 00pa30BaHUS XUMHUYECKOHN CBS3H. DHEPTUs
CBSI3H.

11.  KoBanenTHas cBs3b (OJSpHAS U HENOJsApHAsT). J{UITONBHBIIT MOMEHT.

12.  CpoiicTBa KOBAJICHTHOM CBSI3U: HACHIIIAEMOCTh, HANIPABJIEHHOCTh (G U T CBSI3H), NOJSPHU-
3yE€MOCTb.

13.  T'ubpummzarms opbutaneii sp, sp?, spe.

14. Nonnas cBs3b. [Ipupona u cBolicTBa MOHHO# cBsi3u. [IpumMepsl oOpa3zoBaHUs.

15.  BopgopoaHas cBs3b. YcioBus 00pa3oBaHUS BOJOPOAHOH cBs3u. OCOOEHHOCTH CBOMCTB
BELIECTB C aCCOLIMUPOBAHHBIMU MOJIEKYJIAMHU.

16.  Merannnueckas cBsi3b. DJIIEKTPOHHOE CTPOEHUE U 0COOEHHOCTH CBOICTB METAJLIOB.

17. Xumuueckass KUHETHKA. [IoHATHE CKOpPOCTHM XMMHYECKOM peakuuu. MaremaTudeckoe
BBIPAXKCHHUE.

18.  3aBHUCHMOCTH CKOPOCTH XMMHUYECKOW PEAKIUU OT KOHIIEHTPAIIMH PEarupyrolinX BEeIecTB
(3axoH gecTByroUMX Macc). KoHcTaHTa CKOpOCTH.

19. 3aBUCHMOCTh CKOPOCTH XUMHUYECKUX peakiuii ot temrepaTtypsl. [Ipasuno Bant [N'odda.
VYpaBHeHue AppeHuyca.

20.  3aBHCHUMOCTH CKOPOCTH PEAaKIHUU OT MPHPOJBI BEHIECTB. DHEPTUsl aKTHBAIUNA XUMHYE-
CKHX peaklnii. AKTUBUPOBAHHBIN KOMILIEKC.

21.  YckopeHHE XMMHUYECKHX peakiuil (kartanus). [loHsATHE 0 KaTamu3aTopax M KaTaJuThde-
CKHX peaklIMsx. MexaHu3M AeHCTBHsSI KaTalnu3aropa.

22. OObpaTtumble 1 HEOOpAaTUMBbIE XUMUYECKHE peakliui. XUMHUUYecKoe paBHOBecue. KoHcTaH-

Ta XUMHAYECKOTO paBHOBeCHUs. DaKTOpBI, BIMSIOIIME HA HANPABICHUE XUMUUYECKUX PEAKUUUA U
XUMHUYECKOE paBHOBECHE (KOHIIEHTpaIus, Temneparypa, aasieHue). [Ipunmun Jle [larense —

bpayna.

23.  V3MeHeHMe BHYTPEHHEH SHEPTHH U SHTAIBITUN B XUMHYECKUX PEAKIUSIX.

24.  3akoH ['ecca u cienctBus u3 3akoHa ['ecca.

25. CBoOopanas >Heprus ['m60ca.

26. | 1 Il 3aKOHBI TEPMOAMHAMUKH.

27.  PactBopsl. [loHsiTHE pacTBOpUTENs, pacTBOPEHHOTO BemlecTBa. [ maparHas Teopus [1.1.
MenneneeBa. ConpBaranus. ['uaparamus. PacTBOpUMOCTb, TPOU3BEAEHUE PACTBOPUMOCTH.

28.  IlomsaTtue: cuctemsl, (ha3bl, TOMOTEHHBIE U TETEPOTEHHBIEC CHCTEMBI.

29.  HacebleHHble, HEHACHIIIEHHBIE, IEPECHIILICHHBIE PACTBOPHI.

30.  HonHbie peakuuu B pacTBopax. [Ipumepsr.

31.  Konnenrpauus pactBopa. CriocoObl BhIpaKEHUsI KOHIIEHTPAIUK PaCTBOPOB: a) MaccoBast

noJist (TTpOLIEHTHAsT KOHIICHTpalus); 0) MOJspHas KOHIEHTpAIUs; B) MOJSpHAs KOHIIEHTpAIUs
HKBHUBAJIEHTA; I') MOJISUIbHAS KOHLEHTpaLus; 1) TUTp. PopMysa THTPOBAHMUSL.

32.  uddysus, ocmoc. OcMoTnueckoe aarienue. 3akon Bant-I'ohda. Ocmoc B nmpupoe.
®rocC BO
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33. IlepBslii 3akoH Payns (moHM)keHue NaBJIeHMs ITapa pacTBOPUTENS HAJl pacTBOpoMm). Bro-
poii 3akoH Payns (moBbllIeHHEe TeMIEpaTypbl KUIIEHUS U MOHWKEHUE TEMIIepaTyphl 3aMep3aHust
pPacTBOpPOB).

34.  OcHOBHbIE IPU3HAKU U KJIACCU(UKALUS TUCIEPCHBIX CUCTEM. YCTOWYMBOCTh KOJUIOUJI-
HBIX CUCTEM.

35. Teopus snexrponutudeckoit nuccormanuu (TOJl) Appenmnyca. Koncranta u creneHb
nuccouuanuu. [IponsseneHue pacTBOPUMOCTH.

36. CuiibHBIE U caOble AIeKTPOoauThl. CBONCTBA KUCIIOT, OCHOBAHHMM M COJIEH C TOYKH 3pe-
Hust TO/I.

37. Hucconmarus Boasl. NoHHOE Mpou3BeieHue Boibl. Bomopoausril mokasarens (pH).

38.  T'maponus comeil.

39. OxkuciurensHO-BoccTaHOoBUTENbHBIEC peakinu (OBP). Tumnsr OBP.

40.  Crenenp oxucieHus. IloHsATHE MPOIECCOB OKUCIIEHHS, BOCCTAHOBJICHHUS, OKHUCIHUTEI,
BOCCTaHOBUTEIS.

41. [TonsiTue 06 anMeKTpOAHBIX MOTeHIMANIAX. Y paBHeHHe HepHera.

42.  T'anpbBaHUYECKH 3JE€MEHT, IPUYUHBI BOBHUKHOBEHUS AJIEKTPUUYECKOTO TOKA.

43.  llepBuuyHBIC W BTOPHYHBIC XUMHUYECKHEC HMCTOYHUKH TOKAa. CBHHIIOBBIM aKKyMYJSTOP.
YcTpoiicTBo. XUMUYECKHE peakiiuy Ipu paspsiie U 3apsiie.

44,  DnexTponu3 pacijiaBa U pacTBOpa XJIOPHAA HATPUsl C MHEPTHBIMU 3JIEKTPOAAMU. DJIEK-
TPOJIU3 COJIEH C aKTUBHBIMU dJIEKTpoaMu. PaguHrpoBaHe MeTaIoB.

45.  3axonbl @apanes. [IpakTuueckoe nprMeHEHUE 3IEKTPOIN3a.

46.  Kopposus. Bunsl koppo3uu: xumudeckasi, jeKTpoxumudeckas. Kopposusi onmHKOBaH-
HOTO U JY)KEHOI'0 XKeJe3a.

47.  @akTOophl, BIMSIONIME HA MHTEHCUBHOCTH KOppo3uu. CrocoObl 3alIMThl METaNIOB OT

KOppO3uu: MCXaHUYCCKUEC, XUMHNYCCKNEC U IJICKTPUICCKHUC.
Ouenka ypoBHsi ¢popMHPOBAHHOCTH NPO(ecCHOHAIBHOI KOMIIETEHIIUN

» TIpodeccnonanpHas KoMIeTeHIHMS OyJIeT CUYUTAThCS CHOPMHUPOBAHHOW HA HOPO20BOM
YPOBHE IPU HAJTUYHMH MPABUIIBHBIX OTBETOB 110 TecTaM OT 35 10 59%.

» IIpodeccuonanpHas KOMIETCHIUS OyIeT CYMTAThCS CHOPMHUPOBAHHOW HAa HPOOBUHYHIOM
YpOBHE MPHU HAIUYUU MPAaBUIBHBIX OTBETOB 10 TectaM oT 60% 10 79%.

» TIpodeccrnonanbHas KOMIIETEHITUS OyET CUUTATHCS CPOPMUPOBAHHON HA 8bICOKOM YPOBHE
MIPY HAJIMYWU IPABUIBHBIX OTBETOB 10 TecTam 80% u Gonee.

[Ipu >TOM 5K3aMeH HEOOXOAMM, JTUOO0 JIJISi TTOATBEPKIACHUSI YPOBHS OIEHKH C(OPMUPOBAH-
HOCTU TMPO(ecCHOHANBHON KOMMETEHIIMU IO TecTaM, JHOO JaeT BO3MOXHOCTH IMOBBIIICHUS
OIICHKH YPOBHS C(POPMHUPOBAHHOCTH TTPO(PECCHOHATTLHON KOMITETCHITUH.

14. O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jns ycnenmHOW peanu3anuu 00pa3oBaTeIbHOTO MPOIlecca MO JUCHUTUINHE «XUMHS» U
HOBBIIIIEHUS €ro 3()()EeKTUBHOCTH UCIOJB3YIOTCS KaK TPaJUIMOHHBIE Mearorn4ecKue TeXHOJIO0-
THH, TaK U METOJIbI aKTUBHOTO OOYYEHHs: JEJOBasi Wrpa, JEKIUSI-BU3yaIH3alus, MPooIeMHast
JCKIIHSI.

VY aenpHBIN BeC 3aHATHH, TPOBOIUMBIX C UCIIOIB30BAHUEM aKTUBHBIX M WHTEPAKTHBHBIX
METO/I0B O0YYEHHs, B 11€JIOM IO AUCHUILIUHE cocTaBisteT 36 % ayqUTOPHBIX 3aHATHH.

B paMkax y4eOHOTO Kypca IpeayCMOTPEHBI JISKITMOHHBIC 3aHSATHSI C UCTIOIh30BAHUEM IIpe-
3€HTAllMi, BHIOJIHEHHBIX B penakrope Microsoft Office Power Point 2010 mo Bcem Temam (100
%). (ITporpammuoe obecnieuenue: Microsoft Office Power Point 2010).

15. HIEPEYEHb YYEBHO-METO/IUYECKOI'O OBECHHEYEHUA IJIS OBY-
YAIOHUXCSA MO JUCHUITIUHE
(no3uyuu pazoena Hymepylomcsa cK603HOll Hymepayueil U Ha HUX 0CYUeCmeAaIomcsa

ccoliku uz 5-13 pazoenos)
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MeYaTHOro u3aanus. - Pexxum mocryma : http://techn.sstu.ru/WebLib/23096.pdf.

10.Ps6yxoBa T.O. Heopranndeckas Xxumusi: yaueOHOe 1mocodue Jiisi BBIMOJIHEHHS J1a00paTOPHBIX
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13. bubmmorexa MI'Y um M.B.JlomonocoBa. Xumuueckwuii ¢paxynprer MI'Y www.chem.msu.su
14. Poccuiickas HanuoHanbHas 6uoimoreka (PHB) www. nlr.ru

Ncrounnku NOC
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105 Xumust

16. MaTepuaabHO-TeXHHYeCKOe o0ecrevyeHue

Y4yeOHast ayauTopusi IJisi NPOBEAEHUS 3AHATHH JIEKHMOHHOIO THIA, TEKYLIEro
KOHTPOJIA ¥  TNPOMEKYTOUYHOW  aTTecTalMU, TPYNNOBbBIX M  HHIMBHAYAJIbHBIX
KOHCYJIbTAUi

YKOMIUIEKTOBaHA CIICNUATNU3UPOBAHHON MeEOENbl0 M TEXHUYECKUMHU CPEICTBAMU
oOyuenus: 18 pabouux MecT oOyuaroniuxcs; padodyee MECTO IperoaaBaress; KjlaccHas J0CKa;
IIPOCKLIMOHHBIM 3KpaH; MYJIbTUMEIUNHBIM IPOEKTOP; KOMIIBIOTEP, IOJAKIIOYEHHBIA K
WuTepHer;  NE€MOHCTpallMOHHOE  O0OpynoBaHHME W y4eOHO-HarlsgHble  MOcoOus,
00eCcreYnBarOIINe TEMATHYCCKHE WILTIOCTPAITUH 110 pad0veil mporpaMme JTUCIUTUIAHEI.

Y4yeOHas ayauTopus AJisl NPOBeJIeHUA 3aHATHI J1a00PATOPHOIr0 THIIA

YKOMIUIEKTOBaHA CIICNUATM3UPOBAHHON MEOENbI0 M TEXHUYECKUMH  CPEICTBAMU
oOydeHus: ocHaileHa MynbTulieHTpudyroit CM-6M, peakTuBaMu, MITaTUBAMHU, CIUPTOBKAMU,
Becamu Shinko AJH-220 CE-220, mocynoii XUMHUYECKON CTCKIISTHHOM, TUIaKaTaMu, HarJIsTHBIMU
NocOOHsIMH, BHJEO, ayAHO MaTepuaiamMH, MYJbTUMEIUIHOW ammaparypoil, IIaHIIeTaMHu,
MaKeTamH | T.II.

ABTOD (O.T'. HeepHas)
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