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BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MIPUKA30M peKTOpa
or «31» mag 2024 r. Ne 425-1

b1.0.11 Xumusn

pabouyas mporpaMma JUCHHUILIAHBI
CrennansHOCTh/HampaBieHrne noarotoBku — 23.03.01 TexHOIOTHs TPAHCIIOPTHBIX MPOIIECCOB
Crneunammzamus/nmpodpuns — OpraHuszanus  [EpeBO30K W YIOPABJICHHWE HA  TPaHCHOPTE
(>KeJIe3HOIOPOKHBIM TPAHCIIOPT)
KBanudukarus BeIycKHHKA — bakanaBp
®opma u cpok 00yueHus — ouHas ¢popma 4 roaa
Kadenpa-pa3zpaborunk nmporpamMmmsl — TexHochepHas 6€301acCHOCTh

OO1as Tpy10eMKOCTb B 3.€. — 3 DopMBI IPOMEKYTOUHOM aTTeCTAlU
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3a4eT 2 ceMecTp

Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 2 Hroro
Buj 3ansatui Yacos no VII Yacos no YII

AyAUTOpPHAs1 KOHTAKTHas

pa6ora no BuaAaM yueOHbIX 51 51

3aHATHIH/

B T.4. B popme ITIT*

— JICKITUH 17 17

— IpaKTHYECKUE (CEMUHAPCKUE)

— J1a00paTOpHbIE 34 34

CamocrosiTesibHast padoTa 57 57
Hroro 108 108
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJIAPTOM BBICIIEro 00pa3oBaHUs — OakajlaBpuaT IO
HanpapjieHuo noaArotoBku 23.03.01 TexHoyiorus TPaHCHOPTHBIX MPOLIECCOB, YTBEPXKIACHHBIM
[Tpuka3zom MunHHcTEpCcTBa HAyKH U BhIciiero oopasoBanus Poccuiickoii @enepanuu ot 07.08.2020
Ne 911.

[Tporpammy cocraBui(u):
K.X.H, JIOIICHT, IoneHT, I'. A. SIxkumoBa

PaGouas mporpamma paccMOTpeHa U 0100peHa Ui UCII0JIb30BaHUS B YUeOHOM IMpoIiecce Ha
3acenanuu kadenpsl «TexHochepHas 0€30MacHOCThY, TPOTOKOI OT «21» mas 2024 1. Ne 10

3aB. kadenpoit, A. T. H., mpodeccop E.A. Pym

COTI'JTACOBAHO

Kadenpa «Ynpapnenue skcmyaraliuoHHONH paboToi», MPoTOKoI oT «21» Mas 2024 1. Ne 9

3aB. kadenpoii, K. T. H., IOIEHT P.1O. Ynsips



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (hopMupOBaHKE IETOCTHOTO €CTECTBEHHOHAYYHOT'O MBIIIICHHS
JIOTUYECKOE OCMBICIIMBAHNE OCHOBHBIX 3aKOHOB XHMHH, TEOPHUH CTPOEHHUS BEIECTBA, DHEPreTUKU M
2 CKOPOCTH XMMHUYECKHUX MpEeBpalleHnui, 3aKOHOMEPHOCTEHN MOBECHUS JUCTIEPCHBIX U AJIEKTPOXUMUYECKUX

CHUCTCM, nyTeﬁ TMOJY4YCHUA U peaKHI/IOHHOﬁ CIIOCOOHOCTH 3JIEMEHTOB H X COCIUHECHUM

1.2 3agaun AUCHHMILIHHBI

[y

IIPUBHUBAHNEC HABBIKOB IIPOTHO3MPOBAHUS U PCIICHUSA 3a1a9

N

YMEHUEC NPOBOJUTH XUMHNYCCKHUEC SKCTICPUMCHTLI C NaabHeHIe 06pa60T1<0171 TOJIYUYCHHBIX PE3YyJIbTATOB

3 yMeHHe paboTaTh C TUTEPATyPOH
1.3 Ilesi> BocHUTaHKS M 321241 BOCIHTATEIbHOI PadoThl B paMKax TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIUTAHUE 00YUYAIOIIUXCS

Lens mpodeccnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHUE Y O0YUAOIINXCS OCO3HAHHON PO eCCHOHANPHOM OpUeHTAINH,
NOHMMAaHHS OOLIECTBEHHOI'O CMBICHA TPyJa W 3HAYUMOCTH €ro Uil ceds JIMYHO, OTBETCTBEHHOTO, CO3HATEIBHOTO H
TBOPYECKOTO OTHOIIEHHMS K OyAyliel NesTelIbHOCTH, TPO(hecCHOHANBHON ATHKH, CIIOCOOHOCTH MPEIBUICTh N3MEHEHHS,
KOTOpBIE MOTYT BO3HHKHYTH B TNpPO(ECCHOHAIBHOW IEATENbHOCTH, M YMEHHUIO paboTaTh B M3MEHEHHBIX, BHOBb
CO3JIaHHBIX YCJIOBHSX TPY/Ja.

Llens BocIMTaHUsI JOCTUTACTCS 110 MEPE PEIICHUS B €IMHCTBE CIEAYIONINX 3a/1au:

— (popmMupOBaHHE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTAaHHUE Y€CTH, TOPJOCTH, MOOBU K MpodeccuH, CO3HATEIBHOIO OTHOIICHUS K MPO(ECCHOHAIBLHOMY AONTY,
NOHMMAEMOMY KakK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— (hopMupoOBaHKE IICUXOJIOTHHU NPOdeccuoHana;

— hopMupoBaHue IPOHECCHOHATBHON KYJIBTYPbI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (popmupoOBaHKE COMANBEHON KOMIETCHTHOCTH M JPYTHE 3a]a4H, CBS3aHHbBIC C MIMHDKEM IPOGECCHU H aBTOPHTETOM
TPAHCIOPTHON OTPaCIIH

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ Bbnok 1. Juctumnuael / O6s3aTeNnbHAas 4acTh

2.1 I[I/ICIII/IHJH/IH])I U NIPAKTUHKHU, HA KOTOPbLIX OCHOBBIBA€TCH U3YYCHUEC JTAHHOM JUCIHHUIIIMHbI

1 Bb1.0.25 HaueprarenpHas reoMeTpus U rpaduka

2 Bb1.0.27 O0mmuit Kypc TpaHCHOPTa

2.2 I[I/[CIII/IHJ'[I/IHLI U MPAKTUHKH, 11 KOTOPbBIX U3YyYCHUE JAHHOM M CHMIIJIHHBI
HeOﬁXOHﬂMO KaK npeamecTByruiee

1 b51.0.07 MaremaTnka

2 b2.0.01(Y) YueOHas - 03HaKOMUTENbHAs PAKTHKA

3 Bb3.01(1) BeimosnHeHME, MOATOTOBKA K IIPOIIEType 3alUThI BRITYCKHOW KBaTH()PUKAIIMOHHONW PabOTHI

3 IIVIAHUPYEMBIE PE3YJIbTATBIOBYUYEHUA IO ANCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJBHOM ITPOIr'PAMMBI
Koa n Koa n HauMeHoBaHue

HAaMMeHOBaHHUe HHAMKATOPA J0CTHKEHUS ILtanupyemblie pe3yabTaThl 00y4eHHUs
KOMIIeTeHIIHH KOMIIeTeHIIHH

3HaTh: MECTO XMMHUH B pAAy €CTECTBEHHOHAaYYHBIX
JAUCHUIUIMH;OCHOBHBIC IPEACTABIICHHUA O CTPOCHUN AaTOMOB,
MOJICKYIT 1 (PaS;SaBI/ICI/IMOCTL XHUMUYECKUX CBOUCTB BCIICCTB
OT UX CTPOCHUA;0CHOBHbIC 3aKOHOMCPHOCTH XUMHNYCCKUX U
DJICKTPOXUMHNYCCKUX CUCTEM;0CHOBHBIC TYTU 06pa30BaHI/IH n

OIIK-1 Crocoben
HpeBpameHI/m BeH_[eCTB;pOJ'[B XHUMHUHU B CO30aHNU HOBBIX

MIPUMEHSTh N
o MaTepHaJiOB C 3aJIaHHBIMH CBOHCTBAMHU
CTECTBCHHOHAYYHBIC
v OIIK-1.4 3naer ocHOBHbBIE YMerb:
1 00LIENH)KEHEPHBIE
SHAHHS, METObI TIOHSATHUS U 3aKOHBI XUMHUH, MPUMEHSTh XUMUICCKHE 3aKOHBI ISl PEIICHHS
’ crocoOeH 00BACHATH MPAKTUICCKUX 33]1a9;[JIAHUPOBATh U TIPOBOJHTH
MaTeMaTHIeCKOTO .
AHAN3A 1 CYITHOCTh XUMHYECKHUX MPOCTEUIINE XUMUUECKUE IKCIIEPUMEHTHI;IIPOU3BOIUTH
SIBIICHUH ¥ TIPOIIECCOB pacyeThl, CBSI3aHHBIE C HCITOJIb30BAHUEM XUMHUUECKHUX
MOJICTTUPOBAHUS B .
. BEIIECTB;pab0TaTh C IUTEPATYPOM, BKITIOUAS CIICIUATbHYIO;
npodeccruoHaTbLHOM
TBOPYECKH MUCTIOIH30BATh MOJyUYEeHHBIC 3HAHUS B
JeSITeIIbHOCTH

npodeccHOHATLHOM IeATENbHOCTH

Branetb: OCHOBHOW TEPMUHOJIOTHEN, KacarolIeiicsi BEIECTB
U XUMHUYCCKUX CUCTEM,HABBIKaMU IIJIAHUPOBAHU A
SKCIEpUMEHTa B 00pabOTKH IKCIIEPIMEHTATBHBIX

JAHHBIX; HABBIKAMH TPAMOTHOTO 0OPAIEeHHS C XUMHUIECKIMHA




pC€aKTUBaMU,;MCTOAaMHU ONIPEACICHUA BaYKHEUIITHX
KOJIMYCCTBCHHDBIX XaPaKTCPUCTUK

4 CTPYKTYPA U COAEPKXAHUE JUCHHUIIJIMHBI

OuHnas ¢popma *Kon
K Yacsbl HHIMKATOPA
()] HauMmeHoBanHe pa3iesioB, TeM H BHIOB padoT Cemect OCTHIKEHMSE
Pl ek | p | a6 | cp |
KOMIIETCHITMH

1.0 | Pasaen 1. OcHOBHBIE 32KOHBI XHMHH.

1.1 | OcHOBHBIE MOHATHS U 3aKOHBI XUMHH 2 2 2 OIlK-1.4

1.2 | OcHOBHBIE CBOHCTBA HEOPraHUUECKUX COEUHEHUIH 2 2 2 OIlK-1.4

1.3 | OcHoBHBbIE 3aKOHBI XUMHUHU. OmNpeiecHIE SKBUBAJICHTHOM

ped 2 2 OIK-1.4
MAacChl MeTajlIa
2.0 | Pasgen 2. CTpoenne BemecTna.
2.1 | Ctpoenue aToMma. [epnommaeckuit 3aKOH u
P . proA 2 2 4 | OIK-14
MIEPUOTUICCKUEC CBONHCTBA DJIIEMECHTOB
2.2 | DrexTpoHHAs CTPYKTypa aTOMOB M OJHOATOMHBIX WOHOB
P PYRIYP A 2 2 | 4 | OIK-14
METAJJIOB, XUMUYECKAs CBSI3b
3.0 | Pazmean 3. DuepreTnka XMMHYECKUX NpeBpalleHHi.
Xumuyeckasi KHHETHKA M PAaBHOBECHE.
3.1 | DHepreTHka XMMHYECKHX MpeBpaIeHUit 2 2 4 OIIK-1.4
2T K KIIUH . P

3 erioBble  A(PQEKTh peakiuii pacTBOpeHus. Pacuer 5 4 4 OIK-1.4
TEIIOBBIX 3 PEKTOB

3.3 | Xumuueckas KUHETUKA U PaBHOBECHE 2 2 OIlK-1.4

3.4 | CxopocTs XUMHYECKOW peakiud. l3ydeHuWe BIHSHUSL 2 4 3 OIK-1.4
pa3nuuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKOU peakinu '

4.0 | Pasgen 4. OKHCINTEIBHO-BOCCTAHOBUTEILHBIEC
peaknum.

4.1 | PactBOpBI. OOIIHE CBONCTBA PACTBOPOB 2 1 3 OIIK-1.4

4.2 | TlpuroToBienue acTBOpa M OMpEJeNIEHHEe  ero

P Pactop pel 2 2 | 2 | OIK-14
KOHIICHTPAIUH

4.3 | PacTBOpHBI CHIIBHBIX 3JIEKTPOIMTOB 2 2 2 OIIK-1.4

4.4 | VonHo-06MeHHBIE PEAKLU B PACTBOPAX 2 2 2 OIlK-1.4

4.5 | Tumponus coneid, onpenenenue pH pacTopa 2 2 2 OIIK-1.4

4. K -

6 | OKuCIHUTEIEHO-BOCCTAHOBUTEIILHBIC MPOIECCHI B BOIHBIX 5 2 4 4 OIK-1.4
pacTBopax

5.0 | Pa3gen 5. DJIEKTPOXHMHYECKHE CHCTEMBI:
rajibBaHnvyeckue 3jaemMeHThbl. IC.

5.1 | DaeKTPOXUMMUYECKUE CHCTEMBI 2 2 2 OIIK-1.4

5.2 Omnpenenernne DJ]C ranrpBaHHYECKOTO IIEMEHTA 2 4 4 OIlK-1.4

6.0 | Pazgen 6. DuexTpo.us coJeii.

6.1 | I'pynmbl KATHOHOB M AHHMOHOB HPHU JIEKTPOJIU3E 2 4 OIIK-1.4

7.0 | Pazmen 7. Koppo3usi metasuioB. MeToAbI 3alIUTHI OT
Koppo3uu JucnepcHbie CHCTEMBI.

7.1 | Koppo3ust METaJIOB, 3alllUTa OT KOPPO3UH 2 2 4 OIIK-1.4

7.2 | XuMu4eckre CBOWCTBA METAJUIOB. 3allUTa METALUIOB OT

B 2 4 OIIK-1.4
KOPpO3HH

7.3 | JlucrepcHbIe CHCTEMBI 2 3 OIIK-1.4

8.0 | pasmen 8. Xumusi mo;imMepoB.

8.1 | MMonydyeHue CHHTETHYECKHUX MOJIMMEPOB 2 2 2 OIIK-1.4
®dopma NpOMEeXKYTOYHOH aTTeCTalluK — 3a4eT 2 OIIK-1.4
Hroro dacoB (6e3 yu€Ta 4acoB Ha MPOMEKYTOTHYIO 17 34 57
aTTECTAIINIO)

S ®OHJl OHEHOYHbIX CPEACTB IS TPOBEIEHUA _
TEKYIEI'O KOHTPOJISI YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIIMHA OBYYAIOIIIUXCH 11O JUCHHUITVIMHE

CDOH)I OLICHOYHBIX CPEACTB JJIA MMPOBCACHUA TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘-IHOﬁ aTTecTalnn
1o aucuuiuinHe oopmiieH B Bue npuiioxenusi Ne 1 k pabodeit mporpaMmme AUCIHMIUIMHBI M Pa3MEIICH B 2JIEKTPOHHON
nH(OPMAMOHHO-00pa30BaTEILHON cpeie Y HUBEPCUTETA, IOCTYITHOW 00yJaronieMycst 4epe3 ero JNIHbIA KaOWHET




6 YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JTACHATITAHBI

6.1 YueOHas quTepaTypa
6.1.1 OcHoBHasl TUTEpaTypa

Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
I'muuka, H. JI. OGmas xumust B 2 T. Tom 1 : yueOuHuk s By3oB / H. JI. I'nunka ;
6.11.1 o penaknueii B. A. [Tonkosa, A. B. badbkosa. — 20-¢ u3., nep. u gom. — Omaiin
T Mockga : FOpaiir, 2023. — 353 ¢. — URL: https://urait.ru/bcode/512502 (nara
obpamenusi: 22.04.2024). — TekcT : SIEKTPOHHBIH.
I'muuka, H. JI. OGmas xumust B 2 T. Tom 2 : yueOHuk i By3oB / H. JI. I'nunka ;
6.1.1.2 o penaknueii B. A. [onkosa, A. B. badbkosa. — 20-¢ u3., nep. u gom. — Omaiin
o Mocksa : FOpaiit, 2023. — 379 ¢. — URL: https://urait.ru/bcode/512503 (nara
obpamenusi: 22.04.2024). — TekcT : 3IEKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Kon-Bo k3.
Bubmmorpadudeckoe onmcanme B Oubnmoreke/
OHJIANH
Pyccasckas, H. B. Xumuueckue cucteMbl. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
6.1.2.1 coeaMHeHU : yueb. nocobue no aucturuinHe "Xumus" / H. B. PyccaBekas, I, A. 389
Sxumosa ; pen. H. A. Kopuesun. Upkytck : UpI'YIIC, 2015. - 68c.
6.12.2 Pyccasckas, H. B. Xumust ¢6. 3amau B 2 4. : ¢0. 3aga4 B 2 u. / pen. H. B. Pyccasckas 283
T ; cocT.: I'. A. SIkumosa, C. B. fckko. Upkytck : UpI'VIIC, 2016. - 102c.
6.1.2.3 Sxumosa, I'. A. Xumus : 1ab. npaktuxym / Genep. areHTCTBO X.-1I. TpaHCIl., pKyT. 275
o roc. yH-T nmyTei coobmr.. Upkytck : UpI YIIC, 2014. - 99c.
6.1.2.4 Sepko, C. B. Xumus c6. 3amad : ¢0. 3aga4 / coct.: C. B. fAceko, I'. A. SxumoBa. 274
o Upkyrcxk : UpI'VIIC, 2015. - 144c.
6.1.3 YueOHO-MeTOoquYeCKHE Pa3PA0OTKU (B T. Y. 1JIsl CAMOCTOSITEIbLHON PadoThI 00y4aI0UIUXCS)
Kon-Bo k3.
Bubmmorpadudeckoe onmcanme B OubnmoTeke/
OHJIANH
SxkumoBa, I'. A. MeTonuueckue ykazanus 1o uzydenuto aucuumiusel 61.0.11.
Xumus 1o HanpasieHuo noAroToBku 23.03.01 TexHonorust TpaHCIOPTHBIX
6.13.1 npoueccos mpoduias OpraHusaiyst NepeBo30K 1 YIPaBJICHHE HA TPAHCIIOPTE Ornaiis
o (>xenezHomopoxkHBIH TparcmopT) / I'. A. Axumosa; Upl YIIC. — UpkyTck :
UpI'VIIC, 2023. — 13 c. - Teker: anexTponHsIid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_48183_1488_2024_1_signed.pdf
6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTH «HTepHeT»
6.2.1 OnexkTpoHHO-0ubIKMoTeuHast cucrema «M3narenbcrBo Jlanby, https://e.lanbook.com/

6.2.2 DnexTpoHHO-OubIMOTeHas crcteMa «ObpasoBatenpHas miatgopma FOPAW T, https://urait.ru/
6.2.3 DIeKTPOHHO-OHOIMOTEHAs CIicTeMa «Y HUBEPCUTETCKass ONONInoTeka OHaiiHy, https://biblioclub.ru/
6.3 IIporpamMHoe o0ecnieyenre M1 MH(POPMAILHOHHbIE CTIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6.3.2 Cnenuaiu3upoBaHHOE IPOrPaMMHOe o0ecnieyeHue

6.3.2.1 \ He npenycmotpeno
6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He nipeagycMoTpeHbl
6.4 IlpaBoBBIE H HOPMATHBHBIE JOKYMEHTHI
6.4.1 ‘ He npenycmoTpenst

7 OMIUCAHUE MATEPUAJIBHO-TEXHUYECKOU BA3bI,

HEOBXOJINMOM JIJIsSI OCYIIECTBJEHHUS YYEBHOI'O ITPOIIECCA

MO JUCHMILINHE

Kopmyca A, b, B, I, /I, E UpI'YIIC naxoasTcs mo aapecy 1. MpkyTck, yn. UepHbImeBckoro, a. 15;
kopmyc JI UpI' VIIC maxoamtes — no aapecy T. UpkyTck, yi. JlepmonToBa, a.80

YuebHas aynutopus B-102 ams npoBeneHNs TEKINOHHBIX M MPAKTHYECKUX 3aHATHH, 1a00paTOpHBIX padoT,
TPYIIIOBBIX U HHAUBUIYAIbHBIX KOHCYJIBTAIMHA, KypPCOBOTO MPOEKTHPOBAHMUS (BBITIOTHEHUS KYPCOBBIX
paboT), TEKyIIero KOHTPOJISI K MPOMEXYTOUHOH arrectaruu. OcHOBHOE 000pyI0BaHUE:!
CHennatu3upoBaHHast MeOelhb

Jlaboparopus I'-109 «Xumust» 1715 IPOBEACHYSI ISKIIMOHHBIX U MPAKTUIECKUX 3aHATHH, JIA0OPATOPHBIX
paboT, rPYNIOBBIX U HHIUBHIYAIbHBIX KOHCYJIbTALUI, KyPCOBOTO IPOSKTUPOBAHHUSI (BBITIOIHEHHUS




KYPCOBBIX paboT), TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOH arrecTarmu. OCHOBHOE 000pyI0BaHue:
CIeLUaIN3UpOoBaHHast MeOelb 3JeKTPOIIKa] CYyIIMIbHBIN; BECHI JJICKTPOHHbIE; MUKPOCKOIT; IIEHKeP;
neHTpudyra; peppaxromep; 6ans Boasnas; MKM®; pH-merp; akBagucTHILIATOD

Jlabopatopus I'-111 «KommnekcHast mabopaTtopus» I IPOBENSHIS JICKIIMOHHBIX U MPAKTHYECKIX 3aHITHH,
Ta00PaTOPHBIX PaOOT, TPYNIIOBBIX M HHANBHIAYAIbHBIX KOHCYJIBTALUH, KypCOBOTO MPOECKTUPOBAHUS
(BBITTOTTHEHNUS KYPCOBBIX paboT), TEKYIIEro KOHTPOIIA ¥ IPOMEXKYTOIHOH aTTectarmu. OCHOBHOE
o0opyioBaHue: CrielMaIn3upoBaHHast MeOeslb TEPMOCTAT CyXOBO3LYLIIHbIH; BECHI JJICKTPOHHBIE; BECHI
JabopaTopHbIe; KapMaHHbIH pH-meTp.

[Tomemenns A caMOCTOATENBHON PabOTHI 00YUAIOIINXCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
HOAKITIOYEHHON K MH(OPMAIMOHHO-TEIIEKOMMYHUKAIMOHHOHN ceTn «/HTepHeT», n obecreyeHb! JOCTYIIOM B
3JIEKTPOHHYI0 HHPOpMannoHHO-00pa3oBaTensHyto cpeny Upl YIIC. [Tomemenns 11 caMOCTOSTETHHOM
pabOThI OOYUAIOIINXCS:

— YUTAIbHBIC 3aJIb;

— y4eOHbIe 3abl BEIUUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— ITIOMEIIEHHMS 1L XpaHeHHsI 1 PO UIIaKTHYECKOro 00CIyKUBaHHs yueOHOro odopynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA IS OBYYAIOIIUXCA
11O OCBOEHHMIO JTMCIAITJIMHbI

Bun yue6HOM
LIEATEIILHOCTH

Opranuzanus yueOHOH NeITeIbHOCTH 00yJaromerocs

Jlekuust (ot JaTMHCKOro «lection» — 4YTeHWe) — BUJA AyJAMTOPHBIX YUEOHBIX 3aHSITHIL.
Jleknusi: 3aKknanbIBa€T OCHOBBI Hay4YHBIX 3HAaHUM B CHCTEMAaTU3MPOBAHHOM, MOCJIEI0BATEIbHOM,
00001IeHHON (hOpME; PACKPHIBACT COCTOSIHHUC M TEPCICKTUBBI PAa3BUTHUS COOTBETCTBYIOIICH
00JacTH HAYKW M TEXHUKH; KOHIECHTPUPYET BHUMaHHE OOydJaromuxcs Ha HauboJiee CIOXKHBIX,
Y3JI0BBIX BOIIPOCAX; CTUMYJIHPYET MO3HABATCIBHYIO aKTUBHOCTH 00 YUAIOIIHXCSL.

Bo Bpems JNEKIMOHHBIX 3aHATHH OOYJaIOUIMICA MOMKCH YMETh CKOHIICHTPHUPOBATH
BHUMaHHE HA W3YyYaeMbIX IpoOieMaxX W BKIIOYUTH B PadOTy BCe BUABI IMAMATH: CIOBECHYIO,
00pa3Hyl0 H MOTOPHO-IBUTATENbHY0. [ 3TOTO Bech MaTepwal, H3JIaraeMblil IperoaBaTeleM,
oOygaromeMycs HEOOXOIWMO KOHCIIEKTHPOBaTh. Ha TONAX KOHCHEKTa CleqyeT IIOMedYaTh
BOIIPOCHI, BBIJCIICHHBIC OOYYAIOMIMMCS Ui KOHCYJbTAIlMM C MperojaBaTesieM. BbIBOIBI,

Jlexknus MOJIyYCHHBIC B BHJIC POPMYII, PEKOMEHIYETCS B KOHCIICKTE MO TYCPKUBATh WA OOBOJUTH PAMKOIA,

4yToOBl JIydllle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPAaBOYHMK, COZAEPIKaIHid
OTIpEe/IEeICHUs] BAXHEUIIINX MOHATHH nekunu. K KakoMy 3aHATHIO ClIeAyeT pa3odparh Marepua
npeaplayied sekuuu. V3ydas martepuan mo y4eOHHMKY MM KOHCIIEKTY JIeKLHi, cleayer
MIEPEXOAMTH K CIENYIONIEMY BOIPOCY TOJIBKO B TOM ClIy4ae, KOIJa XOpOLIO YCBOEH IPEIbI Ty
BOIpOC. P51 BONPOCOB TUCIUIIIMHBI MOXKET OBITH BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHne. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BHINOIHEHHUS. B KOHCIIeKTe JIeKIMif HEOOXOMMO OCTaBUTh MECTO
JUISL OCBEICHUS YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIH
BBI3BIBAET TPYAHOCTH, IOMETUTh U MOMBITAThCSI HANTH OTBET B peKOMeHAyeMol nuteparype. Eciu
CaMOCTOSATENILHO HE yJaeTcst pa3o0paThes B MaTepuale, To Heo0XoanMo chopMyIMpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATENI0 HA KOHCYIBTAMH, HA MPAKTUYECKOM 3aHIATUU

OCHOBHO¥ 11710 JTAOOPATOPHBIX PAOOT ABISIETCS TEOPETHUECKOE 00OCHOBAaHHE, HATJISTHOE
W/MIM 9KCHEPUMEHTAIBHOE TOATBEP)KICHUE W/WIM TPOBEPKA CYNIECTBEHHBIX TEOPETHYECKUX
TIOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalM3 CYNIECTBYIOIIMX METOAMK W METOMOB WX
peammzanui ¥ T.1. OHM 3aHMMAIOT IPEUMYIIECTBEHHOE MECTO NPH HW3yYEHUHM JHMCIMIUINH
00s13aTeNbHON YacTH M 9acTH, popMUpYeMOil yuacTHUKaMHu 00pa3oBaTesIbHbIX OTHOmEeHNH broka
1.

Hcxons u3 neny, coaepxanrieM J1abopaTOPHBIX pabOT MOTYT OBITH:

- 9KCIIEpUMEHTAIbHAS IPOBEpKa GOPMYII, METOIUK PacdeTa;

- IpPOBEIeHNE HATYPHBIX M3MEPEHHI CBOHCTB, pa00YNX ITapaMeTPOB, PEKUMOB pabOTHI IIPH
TIOMOIITY JTA00OPATOPHOTO 000PYAOBaHHUS W/WIIH CTEHIOB U MaKETOB,

JlabopaTtopHas - 03HaKOMJIEHHE, aHAJIU3 U TEOPETUUECKUE BBIKJIAIKU 110 YCTPONUCTBY, IPUHLIAILY NEHCTBUS
pabora u crioco6aMm 00CITy)KMBaHHS aIllaparos, JIeTajleld MallliH, MEXaHU3MOB, ITPOIIECCOB, IPOTEKAIOIINX

B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpaduyeckas MHTEpIpETalns YepTexei, cxeM, 00beMHBIX OBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CIIEIHAIN3UPOBAHHOTO IIPOrPaMMHOTO 00eCIIeYeHUS;

- MMHTAIMOHHOE MOJEINPOBAHUE IPOIECCOB, NMPOTEKAIONIUX B CIOKHBIX XUMHYECKHUX,
(bu3NYECKUX, MEXaHHYECKHX, JICKTPUIECKUX U IIP. 00BbEKTaX;

- HaISOHOE NpEeACTaBIeHHe O paboTe TNepcoHaja KOHKPETHOH OpraHu3alyd WIIH
noapazaenenns OAO «PX]I» mocpeacTBoM MOACTUPOBAHHUS TATHBIX W BHEIITATHBIX CHTYaIi
B BUPTYaJIbHBIX CHENHATH3UPOBaHHBIX APM (aBTOMAaTH3MpPOBAHHBIX pabOUMX MeECT);

- YCTaHOBJICHHE W TIOATBEPXKACHHE 3aKOHOMEpPHOCTEH (IyTeM CpaBHEHHS MPOBEICHHOTO
9KCIIEPUMEHTA U PACCUNTAHHBIX 3HAUCHUHN) U T.1L.;




- O3HAKOMJICHHE C METOAMKAMHU IPOBEICHUS SKCIEPUMEHTOB, HAIJSAHBIM yCTPOHCTBOM
CTEH/I-MaKeTOB U IIp.;

- YCTaHOBJICHHUE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX M KOJHUUECTBEHHBIX XapaKTEPUCTHUK;

- aHaJIM3 pa3yIMYHbIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE IPOU3BOJCTBEHHBIX M MHBIX
IPOLECCOB;

- pacyer mapamMeTpoB pa3IMYHBIX SBJICHUI M INPOIECCOB, CMOAEINPOBATh KOTOpHIE HE
BO3MOXKHO B PEAILHBIX YCJIOBUSX (HAaIlpHMep, Ype3BbIYaiiHbIC CUTYaAIUH U TIP.);

- HaOJFOICHUE Pa3BHUTHSA SBJICHHH, IPOLIECCOB U IP.

JormyckaeTcst MHOE cofepikKaHue JIabopaTOpHBIX paboT, ecinu 3To OyaeT CIIocoOCTBOBATH
peanu3aniy Hesei 1 3a1ad JUCLMIUTHHEL 1 (JOPMHPOBAHHIO COOTBETCTBYIOLIMX KOMITETSHIUH.

ITo xapakTepy BBHIONHAEMBIX Ja00PATOPHBIX PAOOT BO3MOKHBL

- O3HAKOMHTENIbHBIE  Pa0OTBI, HCHONB3yeMble UL  3aKpeIUICHHS  H3YYECHHOTO
TEOPETHYECKOTO MaTepUalIbl;

- aHAJIMTHYECKUe paboThI, UCTIONb3YEMbIE JUIS MOJy4YeHHs HOBOM MH(pOpPMAalUU Ha OCHOBE
(hopMann30BaHHBIX METO/IOB,;

- TBOpYECKHUE pabOThl, ODHEHTHPOBAHHBIE HA CAMOCTOSTEIBHBIN BBIOOD MOJIX0/I0B PEIICHUS
3ajad.

[Ipexne, 4eM NpUCTYNUTh K J1a0OPAaTOPHBIM 3aHATHSAM, OOYYalOUIMMCS HEOOXOAMMO
MOBTOPHUTH TEOPETHYCCKHIT MaTepual o teme paboTsl. Kaxknas mabopaTopHas paboTa ocHaleHa
METOJMYCCKHMH YKa3aHUsIMH, pa3paboTaHHBIMU NPENOIaBaTeIISIMU, BENYIIUMHU TUCLHILTHHY

CaMocTosTeNnbHas
pabota

OOy4eHue Mo IUCLUILIMHE «XHMUs» MPeNycCMaTpuBaeT aKTHBHYIO CaMOCTOSTEIBLHYIO
paboTty obOyuarorierocs. B pasnene 4 padoueii mporpaMMbl, KOTOPbIA Ha3biBaeTcs «CTPYKTypa U
COACPIKAHUE NUCHUIIIIMHBI», BCE YacChbl CaMOCTOSITEIIbHOMN pa60T1>1 pacnycanbl Mo TEMaM H
BOTIpOCaM, a TAaKXKe yKa3aHa HeoOXoauMas yaeOHas InTepaTypa: 00yJIaroNiics n3ydaeT YIeOHbIH
MaTepHal, pa30upaeT MpUMepsl U pelIaeT pa3HOYPOBHEBBIC 3a7add B paMKax BBITTOJHEHUS Kak
00X TOMAITHAUX 3aJaHUH, TaK ¥ HHANBUAYaIbHEIX HoMammHuX 3agannii (M3) u qpyrux BUI0B
paboT, MpemryCMOTPEHHBIX paboyeil MporpaMMoN NUCHUIUIMHBI. [IpW BEIIONHEHUH TOMAITHUX
3amaHuil  O0yJarmeMycsi clenyeT OOpaTHTbCA K 3aJadaM, pEIICHHBIM Ha MPeIbIAYIINX
MPAKTUICCKUX 3aHATUAX, PEIICHHBIM JOMAITHUM paboTaM, a TakkKe K mpuMepaM, MPHBOINMBIM
nektopoM. Ecmum 3Toro Oyer HEIOCTATOYHO JUIS BBIMOJHEHHS BCEeH pabOTBl  MOXKHO
JOIIOJIHUTCJIBHO BOCIIOJIB30BAaTHCA y‘I66HLIMI/I HOCO6I/IHMI/I, NpUBCACHHBIMU B Pasaciic 61
«YuebHas nureparypa». Ecnu, HecMOTps Ha M3y4eHHBIH MaTepuan, 3aJaHUe BBIIOIHUTH HE
ylaercsi, T0 B 00s3aTeIbHOM IMOpPsIKE HEOOXOIUMO MOCETHTh KOHCYJIBTALUIO IMpEnojaBaTels,
BEJYIIEr0 NPAKTHUCCKUE 3aHSITUS, H/UIH KOHCYJIbTAIUIO JICKTOPA.

JomamiHue 3ajmaHus, WHAWBHAyaJbHBIC JOMAITHUE 3aJaHdAs H JApPYrHe padoTHl,
MIpeyCMOTPEHHBIE paboUel mporpaMMOn JUCIUTLTHHBI JOJDKHBI OBITh BBITOIHEHBI 00YJIaFOIIMCST
B YCTaHOBJICHHBIE IPETIOABATENIEM CPOKH B COOTBETCTBHH C TPEOOBAaHMAMH K O(OPMIICHHUIO
TEKCTOBOH W Tpaduueckoil JOKyMeHTanuu, chopmynupoBanHeM B [lonoxenun «TpebGoBaHus K
0(OPMIICHHIO TEKCTOBOH U rpadudeckoil JokyMeHTarun. HopMOKOHTPOIBY

Komruieke yueOHO-METOJMYECKUX MaTepUalioB 10 BCEM BUJAM y4eOHOI AeSTeNbHOCTH, MIPEAYCMOTPEHHBIM padoueii
MIPOTpaMMO¥ TUCIMIUIHHEI (MOIYJIs), pa3MeIleH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTenbHoi cpeae Upl VIIC,
JOCTYITHOH 00y4aromemMycs 9epe3 ero JINYHbII KaOMHEeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslix cpeactB  (POC) sBasieTcss COCTAaBHOM YacThlO HOPMATUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yHarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Y€pe3 COBEPILICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHUE MHHOBALIMOHHBIX METOJ/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIUTHOCTh, HAJIEKHOCTh, O0BEKTUBHOCTb, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOPMUPOBAHHOCTH  KOMIETEHIIMM; TIO3BOJIAET pelaTh TUIOBBIE 3aJaud, M[PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpPOBEHb OCBOCHHS, MAKCHMAJIbHO BO3MOXKHAsI BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoaaraeT roTOBHOCTh pelaTh NPaKTUYECKHUE 3aa4M MOBBIILIEHHON CI0KHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYeT

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIM.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucrumiHa « XuMUsD Y4acTBYeT B (JOPMUPOBAHUYN KOMITETCHIIUH:

OIIK-1. Cnoco0OeH NPUMEHATh ECTECTBEHHOHAyYHbIE M OOIICHMH)KEHEPHBbIC 3HAHMS,
METO/Ibl MATEMAaTHYECKOTO aHAIN3a M MOJCITUPOBAaHMS B IPO(ECCHOHATBHON AATEIbHOCTH
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouHasi popma o0yUeHus

HaunmeHoBanne Kon
HaumMmeHoBaHHuE OIIEHOYHOTO
KOHTPOJIBHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOT'O JIOCTHKEHUS HpoBeIeHN™)
MEpOIPHUATHS KOMITETEHIINU P
2 ceMecTp
1.0 Paznes 1. OcHOBHBIE 3aKOHBI XUMHUH
Texymuit OCHOBHBIE TIOHATUSI ¥ 3aKOHBI Konenexr (michmenro)
11 Y OIlK-1.4 | KonrponsHas paGora (KP)
KOHTPOJITb XUMUH (nHchMeHHO)
12 Texymumii OcHoBHbIE CBOICTBa OIK-1.4 JlabopatopHas paboTa
' KOHTPOJIb HEOPTaHMYECKUX COCAMHEHHH ' (TMCBEMEHHO/YCTHO)
Tervimii OCHOBHBIE 3aKOHBI XMMHUH. TaGopaTopHas paGoTa
1.3 Y OmnpeneneHre SKBUBAIICHTHOM OIIK-1.4 patop p
KOHTPOJIb (TTMCBEMEHHO/YCTHO)
Macchl MeTaJuIa
2.0 Pa3nexn 2. CTpoeHue BelecTa
. TpoeHue atoma. [leproamiaecknit OHCIEKT (TUCEMEHHO
Texymumii C 1 K
21 KOH?‘;{)HL 3aKOH U MepUOTUYECKUE CBONCTBA OIIK-1.4 KonrponbHas padora (KP)
p 3JIEMEHTOB (TMCBMEHHO)
KoHcnekT (TMChbMEHHO)
Tervimii OneKTpoHHas CTPYKTYpa aTOMOB 1 TeCTHDOBAHIE
2.2 yi OHOATOMHBIX HOHOB METAJUIOB, OIIK-1.4 P
KOHTPOITb (KOMIIBIOTEpHBIE
XMMHUYECKasl CBSI3b
TEXHOJIOTHH)
. e 3. JHepreTHKa XUMHYECKUX NMpeBpaieHnii. Xumu4 sl KHHETHKA M PABHOBECH
3.0 Pazgen 3. DHepreruka ecK eBpaiue X eCKasi KHHEeTHKA U PaBHOBECHE
. OHCIEKT (MUCbMEHHO
Texymumii DHepreTrKka XUMUYECKUX K
3.1 Y P » OIK-1.4 | Kourposnbhas pabota (KP)
KOHTPOJITh HpeBpalleHuit (nchMeHHO)
Jlaboparopnas pabota
Texywit Tennossle 3¢ dexTs! peakinit (TTMCBEMEHHO/YCTHO)
3.2 KOHz ollb pactBopeHus. Pacder TemIoBIxX OIIK-1.4 TectupoBanue
p a¢dexToB (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
33 Texymmii XuMH4uecKasi KHHETHKA U OITK-1.4 KonTtponsnas padora (KP)
' KOHTPOJIb paBHOBECHUE ' (TTMCBMEHHO)
. JlabopaTopHast paboTa
CKOpOCTh XUMHYECKOH PeaKIyy. (IHChMEHHO/YCTHO)
Texymumii W3yuenue BIusHUS pa3IndHbIX
34 yi i P OIIK-1.4 TectupoBanue
KOHTPOITb (aKTOpOB Ha CKOPOCTH (KOMITBIOTEPHBIE
XUMUYECKOU peakinu P
TEXHOJIOTHH)
4.0 Pasnea 4. OkucJauTeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIMU
Texymumi PactBopsl. O6mue cBoiicTBa Koncnexr (mchmero)
4.1 yi P10 OIIK-1.4 KonTtponsnas pabdora (KP)
KOHTPOITh pacTBopoB (1HchMeHHO)
Texymumi IIpurorosnenue pactsopa u Koncnexr (micomero)
42 yi P p p OIIK-1.4 KonTtponsnas pabdora (KP)
KOHTPOITh OIIpe/ieIeHHEe ero KOHLEHTPAIN .
Texywit Koncnexr (nmucbMeHHO)
4.3 KOHZ olb PacTBOpBI CHIIBHBIX 3JIEKTPOJIUTOB OIIK-1.4 KonTtponsnas pabdora (KP)
P (TTMCBMEHHO)
4.4 Texymumii HoHHO-00MEHHEIC PeaKIny B OITK-1.4 JlabopatopHas paboTa
' KOHTpPOJIb pacTBopax ' (IMCHMEHHO/YCTHO)
45 Texymmii T'mpponus coneit, onpenenenue pH OIK-1.4 Jlaboparopnas pabota
' KOHTPOJb pacTBopa ' (IMCBMEHHO/YCTHO)




N OKuCINTENTHFHO-
Texymuii JlabopaTopHast paboTa
4.6 BOCCTaHOBHTEJIbHBIE IPOLIECCHI B OIIK-1.4
KOHTPOJIb (TIMCHEMEHHO/YCTHO)
BOJIHBIX PAaCTBOpPax
5.0 Pa3gea S. DaekTpoxuMuUYecKHe CUCTEMBI: raibBaHuueckue diemMeHTsl. IC
Konrponbhas padora (KP)
Tervimii (TTMCHMEHHO)
51 KOHzH-;HB ONEeKTPOXIMUIECKHIE CHCTEMBI OIIK-1.4 TectupoBanue
p (KOMITBIOTepHBIE
TEXHOJIOTHH)
52 Texymuii Omnpenenenne D/C OIK-1.4 JlabopatopHnas paboTa
' KOHTPOJIb rajJbBaHHYECKOTO MIEMEHTa ' (IMCHMEHHO/YCTHO)
6.0 Pa3gen 6. DaexkTposaus coeit
JlabopatopHnas paboTa
Texymuii I'pyrmimbr KaTHOHOB U AaHUOHOB TIPHU (MMCEMEHHO/YCTHO)
6.1 i Py p OIIK-1.4 TectupoBanue
KOHTPOJIb AIIEKTPOIIH3E (KOMITBIOTEPHBIC
TEXHOJIOTUH)
7.0 Pa3gen 7. Koppo3usi MmeranioB. MeToabl 3alIUTHI OT KOPPO3HH
JlabopatopHas padoTa
Texymmii Koppo3sus metamios. 3ammra ot (IHChMEHHO/YCTHO)
7.1 Y pp ’ OIIK-1.4 TectupoBanue
KOHTPOJIb KOppO3HH (KOMIIbIOTEpHbIE
TEXHOJIOTHH)
79 Texymuit XUMHYECKUE CBOMCTBA METAJIJIOB. OIIK-1.4 JlabopatopHnas padboTa
' KOHTPOJIb 3ammTa MeTauIOB OT KOPPO3HH ) (IMCHMEHHO/YCTHO)
8.0 Paznea 8. lucnepcHble cucTeMBbl
Texymumii
8.1 yi JucriepcHbIe CHCTEMBI OIlK-1.4 KoHcnekT (TMChbMEHHO)
KOHTPOJIb
9.0 Paznen 9. Xumus noinmMepon
Texymuit IlonyueHne CUHTETHUECKUX
9.1 Y Y OIIK-1.4 KoHcnekt (mucsMeHHo)
KOHTPOJIb MIOJIMMEPOB
3adert (cobecemoBaHme)
IIpomexxyTouHast 3a4er - TECTUPOBAHUE
P yT Bce paznensr OIlK-1.4 P
aTTecTamus (KOMITBIOTEpHBIE
TEXHOJIOTHH)

*dopma npoBeIeHUs KOHTPOIbHO-OLEHOYHOTO MEPONPHUATHSL: YCTHO, TUCBbMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
Onucanne noka3areseil H KPpUTEPHEB OLICHUBAHNS KOMIICTCHIINH.
Onucanue MIKaJ OLeHUBAHUA

Kontponp kadyecTBa OCBOCHMSI JUCHMIUIMHBI BKIIOYAaeT B C€e0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M  MPOMEKYTOUHYHO AaTTECTAUMIO. TEeKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MPOMEKYTOUHAs aTTeCTAIUsl OOYYAIOIIUXCS MPOBOISTCS B IIEJISIX YCTAHOBJIEHUSI COOTBETCTBUS
JMOCTIKEHUI  O0yJarommuxcs TMO3TamHbIM —TpeOoBaHUSM 00pa3oBaTeNbHON MporpamMmbl K
pe3ynbpTaTam oOydeHusi 1 GOPMUPOBAHUS KOMIICTCHITHH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHUH, HABBIKOB OOYyYalOMUXCSA. 3ajavya TEKYIIEro KOHTPOJISI — OMEpPaTUBHOE U PETYJIIPHOE
yrpaBieHHe YIeOHOU NesTENbHOCTHIO 00YUAIOINXCsl HA OCHOBE 0OpATHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OlIeHUBaHUS YYUTHIBAIOTCS B BUAE CPEAHEN OLIEHKU MPH MPOBEACHUU MPOMEKYTOUHOMN
aTTeCcTalluu.

J171s1 o1ieHUBaHMS PE3YIHTATOB 00YUEHHUS UCIIOJIB3YETCSI YeThIPpEeXOaUTbHAS IITKAJIA: «OTIIMYHOY,
«XOpOIIIO», «YIOBIETBOPUTEIHHOY», «HEYTOBIECTBOPUTEIHHO» U JBYXOAa/UIbHAS IIKAJNA: «3aUTEHOY,
«HE 32a4TCHO.

IlepeueHb OLIEHOYHBIX CPEACTB, MCHOJIB3YEMBIX JUISl OLIEHMBAHUSA KOMIIETEHLHM, a TaKkKe
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEICHBI B TAOIHIIE.

Texymmii KOHTPOJIb



Hanmenosanue
OLICHOYHOI'O Cpe/ICTBa

Kpatkas xapakTepucTHKa OLIEHOYHOI'O CPECTBA

IIpencraBnenue
OLICHOYHOT'O
cpenctea B ®OC

1 KonTtponsHas pabdora
(KP)

CpezncTBo 1l TPOBEPKH YMEHHH HMPUMEHSTH IOIYYCHHBIC
3HAHMS II0 3apaHee OMPEICICHHOW METOIUKE JUIS PELICHUS
3a]a4 WIN 3alaHuil 10 pa3feny AUCIUIIINHEIL.

MosxeT OBITH HCIIOJB30BAaHO JUISl OLIEHKH 3HAHWH, yMEHHWH,
HaBBIKOB U (MJIM) ONBITA AESTEIBHOCTH 00Y4aIOIINXCS

TumnoBoe 3ananue
JUTS BBITIOJTHEHHS
KOHTPOJIBHON
paboTEHI 1O
paszaenam/Temam
JUCTIATUTHHBI

2 | Koncrekr

Oco0bIil BUA TEKCTa, B OCHOBE KOTOPOTO JICKHUT aHAIUTHKO-
CHHTETHYECKas TepepadoTka WHPOPMAIHUN IMTEPBOMCTOYHHKA
(ucxomHoro tekcra). Llenb 3TOi nesTeIbHOCTH — BBISIBIICHUE,
cucreMaTH3zanus U 00o0IeHre (C BO3MOXKHOM KPUTHYECKOI
OLICHKOIT) HauOojee UEHHOW (AT KOHCIIEKTHPYIOIIETo)
nHpopmanum.

MosxeT OBITH HCIIOJB30BAHO JUISl OLIEHKH 3HAHWH, yMEHHH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00YYaIOIINXCS

TeMbl KOHCTIEKTOB

TectupoBanue
3 | (koMIIbIOTEpHBIE
TEXHOJIOTUH)

CucteMa CTaHIApTU3UPOBAHHBIX 3a/aHUM, MO3BOJAIOIIAS
aBTOMAaTHU3HPOBAThH NPOIEypy M3MEpPEHHsI YPOBHS 3HAHUHU U
yMEeHHU 00y4aromierocs.

MoxeT ObITh HCHOJB30BAHO I OLCHKH 3HAHWH, YMCHUH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

DoHp TeCTOBBIX
3aJlaHnuK

4 | JIabopatopHas paboTa

CpencTBo, MO3BOJISIONICE OICHUTh YMEHHE OOYJaroIIerocs
MUCBbMEHHO/YCTHO U3JIaraTh CyTh IIOCTABJICHHOW 3a/JadyH,
CaMOCTOSTEIIFHO MPUMEHATh CTAHJAPTHBIC METOMABI PEIICHHUS
MIOCTaBJIEHHON 3aJa4d C MCIOJILG30BAaHUEM HMEIOIIEHCS
nabopaTopHOil  0a3bl, MPOBOJUTH AaHAIM3 MOJYYCHHOTO
pe3ynbrara paboThl.

MooxeT ObITh HCIOJIb30BAHO /ISl OLCHKU YMEHHIA, HABHIKOB H
(WTH) oTIBITa IEATETFHOCTH 00YUAIOIINXCS

Oo6pa3ser| 3a1aHus
JUJI BBIITOJTHCHU S
nabopaTopHoOi
paboTHI 1
IIPUMEPHBIN
nepevyeHb
BOIIPOCOB IS €¢
3aIIUTHI

HpOMC)I(y'TO‘lHaH aTTeCTanusa

IIpencraBnenue
HaunmeHnoBanue
Ne Kpatkas xapakTepuCTHKa OLIEHOYHOT'O CPEICTBA OIIEHOYHOTO
OIIEHOYHOT'O CPeACTBA
cpenctea B ©OC
[lepeuenn
CpezncTBo, MO3BOJISIONIEE OLICHUTh 3HAHMS, YMEHHSI, HaBHIKOB
TEOPETHYECKHX
U (WIIN) OTIBITA JESATEIbHOCTH 00YJaroNIerocs Mo AUCIUILTHHE.
1 | 3auer N . | BOIIPOCOB U
MosxeT ObITh HCIIOJB30BAaHO JUISl OLICHKH 3HAHWH, yMEHHH,
MIPAKTUIECKUX

HaBBIKOB U (MJIM) OTIBITA JIESTEIBHOCTH 00Y4aIOIIUXCS

3a/laHul K 3a4eTy

TecT — mpoMexyTOUHAs
2 | arrectanus B popme
3a4era

CucteMa  aBTOMAaTH3UPOBAaHHOTO  KOHTPOJNS  OCBOCHHS
KOMIETEHIMA (4acTH KOMIIETCHINK) OOyJaromuMcs 10
JUCHUIUIMHE (MOIYIIO) C UCHOJIB30BaHHEM HH(POPMALMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHUH.

MoeT ObITh HCIOJB30BAHO IS OLCHKH 3HAHWH, YMEHUH,
HaBBIKOB U (MJIM) OTIBITA JIESITEIEHOCTH 00Y4aIOIIUXCS

DoH TeCTOBBIX
3aJlaHnu

KpnTeplm H IIKAJIbI OLEHUBAHNA KOMIIETEHIIMH B pe3yabTaTe H3yYCHUS TUCHUITIIMHBI

NPHU NPOBEICHUM NPOMEKYTOUHOM aTTecTannu B popme 3auera. [llkasa oueHuBaHUs YPOBHSH

OCBOCHHUSA KOMIIeTEeHIHIi

TCOPCTUYCCKNUEC BOIPOCHI. IToxazan XOpoIIue 3HAHUA B

YpoBeHb
[Ikana oueHUBaHUS Kpurepun orieHuBaHuS OCBOEHHUS
KOMIETCHITHA
OOydaronuiicss MPaBHJIBHO OTBETHJI HAa TCOPETUYCCKUE
Bompockl. Ilokazan oTamyHBIE 3HAHUS B pPaMKax yd9eOHOTO
Matepuaia. HpaBI/IJ'H)HO BBITIOJTHUIT IPAKTHUYCCKUE 3aJITaHNA.
[Tokazan oTaWYHBIE YMEHHUS M BIJIAJICHUS HaBBIKAMH Bricokmit
«3a4TEHO» IIPUMEHEHHUS [IOJYyYEHHBIX 3HAHUH U YMEHUM NIPU PELIEHUH
3a/71a4 B pamKkax ydeOHoro marepuana. OTBETHI Ha BCe
JOITOJTHUTECIIbHBIC BOIIPOCHI
OO6ydatontuiicsi ¢ HEOOIBIIMMH HETOYHOCTSMH OTBETHII Ha N
BbazoBbiii




pamMkax  yueOHoro  marepuasa. C  HeOONBIIMMHU
HETOYHOCTSIMM  BBIIIOJIHWI ~ NPAKTHYECKUE  3aJaHusl.
[Toxasanx Xxopoliue yMEHHS M BIAJCHUS HaBBIKAMH
NPUMEHEHHUS NOJTyYeHHBIX 3HAHUH U YMEHUH IIPU PEILCHUH
3ama4 B paMKax ydeOHoro wmarepmana. OTBeTwa Ha
0OJIBIIMHCTBO TONOJHHUTEIBHBIX BOIIPOCOB

OOy4aronuicst ¢ CyIecCTBEHHBIMI HETOYHOCTSIMH OTBETHUIT
Ha TEOPETHUECKHE BOTIPOCHI. INoxazan
YIOBICTBOPUTENbHBIC 3HAHUSI B paMKax yd4eOHOTO
Mmarepuana. C CyleCTBEHHBIMH HETOUHOCTSMH BBITTOTHUI
ImpakTudeckue 3agaHusd. [lokasan yaoOBIETBOPUTENLHBIC
YMEHUS M BJIa/ICHUs] HABBIKAMH PUMEHEHUS MOTYyYSHHBIX
3HAHWMH M YMEHUH NpY pEeIICHNH 3a]1ad B paMKax y4eOHOTo
Mmarepuana. JIonycTHi MHOTO HETOYHOCTEH MpH OTBETE Ha
JIOTIOTHUTENBHBIE BOIPOCHI

MuHuManLHBII

«HEC 3a4YTCHO»

OO0yJaroniuiicsi IpA OTBETE HAa TEOPETHUYECKHIE BOIIPOCH U
pu BBINIOJTHEHUH MPaKTHYECKUX 3a7aHuH
MIPOJEMOHCTPUPOBAJI HEJOCTATOUHBIM YPOBEHb 3HAHUM U
YMEHMH TIpH peUmIeHHH 3aJad B paMKax ydeOHOTo
Mmarepuana. [Ipn oTBeTax Ha JONOJHHUTENBHBIE BOMPOCHI

Komnerenums
He copMHpoBaHa

OBLIO JAOIMYIICHO MHOXXCCTBO HCIIPABHUJIbHBIX OTBETOB

Tect — IIPOMCIKYTOYHAA aTTCCTAllUs B (I)opMe 3a4€Ta

[IIxana oneHUBaHUS

Kpurepun onieHnBanus

«GBaYTCHO»
TCCTUPOBAHHNA

OOyuaronuiicst BepHO 0oTBeTHI Ha 70 % WM Ooiee TECTOBBIX 3alaHUM NMPU MPOXOKICHUH

«HEC 3a4YTCHO»

TCCTUPOBAHHNA

OOyuaronuiicst BEpHO OTBETWII Ha 69 % M MEHee TECTOBBIX 33laHUH TIPH MPOXOXKIACHUH

Kputepun u mkaJjbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI MPHU NMPOBeAeHUN
TeKYIIero KOHTPOJIs yCIeBaeMoOCTH

KonTponbHas pabota

IIIxanbl OLIECHUBAHUS

Kputepun oneHuBaHus

«OTIIUYIHO»

«XOPOIO»
«3adYTCHO»

«YAOBJICTBOPUTCIILHO»

OOyyaromuiicst TOJHOCTBIO M IPAaBWIBHO BBINOJHWI  3aJaHHUE
KOHTPOJIBbHOM paboThl. [Toka3an OTIHYHBIC 3HAHUS M YMEHHS B paMKax
YCBOGHHOT0 y4eOHOro marepuana. KoHrponbHas pabora odopmieHa
AKKYPaTHO M B COOTBETCTBHH C IPEIbSIBISIEMBIMHU TPEOOBAHUSIMU

OOydaromuiics  BBIMOJHWI — 33JlaHAe  KOHTPOJIBHOW  paboThl ¢
HEOOJIBIIMMH HETOYHOCTSMU. [loKa3an Xopolure 3HaHUS M yMCHHUS B
paMKax YCBOGHHOro YydeOHOro Marepuana. EcTh HenoOCTaTKu B
0 OpMIICHIN KOHTPOJIEHOU pabOTHI

OOyuarommiicss BBITONHHI  3aJaHUE KOHTPOJBHOW paboTHl ¢
CYIIECTBEHHBIMH HETOYHOCTSAMH. [loKa3am yIOBICTBOPHUTEILHBIC
3HaHUS W YMEHHUS B paMKax YCBOCHHOTO YYeOHOrO MaTepuana.
KauecTBo odopMmiieHHsT KOHTPOJIBLHOW PabOTHl UMEET HEIO0CTATOUHBII
YPOBEHB

«CHEYIOBJIETBOPUTEIBHO) «HE 3a4TCHO»

OOyuarommiicss HE MOJHOCTHIO BBITOJHWI 3aJlaHUSI KOHTPOJIBHOM
paboThI, IPU STOM MTPOSBIII HEAOCTATOYHBIN YPOBEHBb 3HAHMUH U YMEHUIT

Koucnekr

IIIxanbl OLIEHUBAHUS

Kpurepuu onenuBanust

KOTJIIMYHO» «3a4yTCHO»

KoHcnekT 1o TeMe BBIMOTHEeH B 0003HAYeHHBIN TpernoiaBaTeieM CpoK.

KoHcriekT BBIONHEH 00ydYaromMcs MO 33aJaHHON TeMe B IIOJTHOM
0o0beMe ¢ COOJIIOZEHHEM  HEOOXOMMMOM  IOCIIENOBATEILHOCTH.
OObyuarommiicss paboTal IMOJHOCTHIO CaMOCTOSATENFHO; PACKPBUT TEMY
MOJTHOCTBIO U OTBETHJI HA BCE BOIPOCHI IPETIOIABATENS 10 KOHKPETHON
TeMe KoHcrekTa. KoHcmekT ogopmieH akkypaTHO, B Hauboiee
ONITUMAJILHOM 1151 puKcanuy pe3yspTaTtoB popme




«XOpOoUIo»

«YHDOBJIETBOPUTEIIBHO)

Koncnekr 1o Teme BEIIOIHEH B 0003HAYCHHBII npenoaaBaTejieM CpoOK.

KoHcriekT BBIMOJIHEH O0y4YarOmMMCS MO 3aJaHHON TeMe B TMOJHOM
o0beMe ¢ coOmrofeHueM HEOOXOIMMOHN  IOCIIENOBATEILHOCTH.
O6yuaroruiicst paboTa MOJHOCTHIO CAMOCTOSATEIBHO; PACKPBUT TEMY
HE TIOJIHOCTHIO M OTBETHJ HA YacTh BOMPOCOB IMPENOAABATENs I10
KOHKpPETHOH TeMe KoHcmekTa. KOHCIEKT o(opMieH akKypaTHO, C
HE3HAYUTEIBHBIMH HCIIPABICHUSIMH

KoHcnexT 1o TemMe BBIIOIHEH B 0003HaYCHHBIHN MPEN0JaBaTeNeM CPOK.

KoHcnekr BbINoHEH 00y4aronmMcst 1Mo 3aJaHHOi TeMe B HE IOJIHOM
o0beme c JaCTUYHBIM co0JTo/IeHneM HEOOX0ANMOH
ITOCTIETOBATENHHOCTH. OO0yuaromuiics pabotain MIOJTHOCTHIO
CaMOCTOSATEIIBHO; PACKPBUI TEMy HE IOJHOCTBIO M OTBETHJI Ha 4acTb
BOIIPOCOB IPEIoJaBaTeNs 0 KOHKPETHOH TeMe KOHCIeKTa. KoHCIeKT
oQopMIIeH HE aKKYPaTHO

«HCYAOBJICTBOPUTCIIBHO»

KoHCIeKT 1o TeMe He BBHINOJHEH B 0003HAYEHHBIH IperogaBaTeieM
CPOK.

KoHCHEKT BBIMOIHEH 00yYaoMMCsI HE 0 33JaHHON TeMe B HE TIOJIHOM
o0pemMe 0e3 coOMmoIeHNus HEOOXOMMMOHM  IOCIIENOBATEILHOCTH.
OOyuatomiuiicst paboTan He CaMOCTOSATEIBHO, HE PACKPHUT TEMYy M HE
OTBETUJI HA BOMPOCHI [IPEHOAABATENsI M0 KOHKPETHOW TeMe KOHCIICKTa.
Koncnekt ohopmiieH He aKKypaTHO

«HEC 3a4YTCHO»

TecTtupoBanue
IIIxaJibl OLeHUBaHUS Kpurepuu onieHnuBaHus
O6yyatomtuiicst BepHo otBeTrd Ha 90 — 100 % TecTOBBIX 3a1aHuit
«OTIIUYHOY
IIPU IPOXOKIECHUH TECTUPOBAHUSL
OG6yyatontuiicst BepHO oTBeTH] Ha 80 — 89 % TecTOBBIX 3amaHUi
«XOPOIIIOY «3aUTCHOY

IIpY IPOXOKJEHUH TECTUPOBAHUS

«YAOBJIETBOPUTEIILHO»

OG6yyatomtuiicst BepHO oTBeTHd Ha 70 — 79 % TecTOBBIX 3alaHUi
IIPU IPOXOKIECHUH TECTUPOBAHUSL

«HCYIOBJIETBOPUTECIILHOY

OOGyyatoniuiicss BepHO OTBeTHS Ha 69 % UM MeHee TeCTOBBIX

«HC 3a4YTCHO» o
3aIaHUU IPU MIPOXOKACHUU TECTUPOBAHUS

JlaGopatopHas paboTa

IIIkajbl oneHHBaHUS Kpurepuu onieHuBanust

«OTIIUYIHO»

«XOpPOIOo»

«YHAOBJICTBOPUTCIILHO»

JlabGopaTopHast paboTa BBINIOJHEHa B 0003HAUYEHHBIH MperoaaBaTeieM
CPOK, INCHbMEHHBIH 0T4eT Oe3 3aMedaHHmit.

JlaboparopHasi paboTa BBITOTHEHA 00YUYAIOMIMMCS B ITOTHOM 00BEME C
coOmofieHeM HeoOXoauMoil mocienoBarenbHOCTH. OOyuaromuics
paboTayl MOJHOCTBIO CaMOCTOSTENBHO; ITI0Ka3ajl HEOOXOJMMBbIE IS
MpOBEACHUA pa6OTI)I TCOPCTUUYCCKUEC 3HAHUSA, TPAKTUICCKHUE YMCHUA U
HaBblki. Pabora (oTuer) odopmileHa akkypatHO, B HauOouee
ONITUMAJIBHO# 151 puKkcanuu pe3ynbTaTtoB popme

Jlaboparopnas paboTa BBIOJIHEHAa B 0003HAUEHHBIN MPEMNoiaBaTeIeM
CPOK, TMCHbMEHHBIH OTYET ¢ HEOOJIBIIMMH HEJJ0YETaMH.

JlabGopaTopHast paboTa BBINOJHEHA 00yJYarONIMMCS B TIOJIHOM 00beMe U
CaMOCTOSATENbHO.  JIOMyIIeHsl  OTKJIIOHEHHMST OT  HEoOXOAMMOH
«3a4TEHO TIOCIIEI0BATEILHOCTH BBINIOJHEHHS, HE BIMSIOIINE HA HPABHIBHOCTH
KOHEYHOro pe3ynbraTa. Pabora mokasbiBaeT 3HaHWE OOYYarOIIMMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJI3JEeHHE YMEHHSIMHU,
HEOOXOAMMBIMH  JUII  CAaMOCTOSTENILHOTO  BBINOJHEHUS  PabOTHI
JlonyIeHbl HETOYHOCTH U HEOPEXKHOCTh B OPOPMIICHHH Pe3yJIbTaTOB
paboThl (oTUETA)

JlaboparopHast paboTa BBIMIOJTHEHA C 3aI€PKKOU, MUCbMEHHBIN OTYET C
HEJI0YEeTaMH.

JlaGopatopHast paboTa BBIMOIHIETCS M O(GOPMIIAETCS O0YJarOUTIMCS
IIpU TOCTOpOHHEW momontn. Ha BeimosHeHWe paboTHI 3aTpadynBaeTcs
MHOro BpeMeHH. OOyyaromuiics OKa3bIBAaeT 3HAHUSI TEOPETUIECKOTO
Marepualla, HO MWCHBITBIBAET 3aTpy[HEHHE IIPH CaMOCTOSTENILHOMN
paboTe ¢ HCTOYHMKAMHU 3HAHUH WM TpUOOpamMu




JlaGopaTopHast paboTa HE BBIIOJHEHA, NHCHMEHHBI OTYET HeE
IIPE/ICTaBIICH.

PesynbpTaThl, HOJNy4eHHBIE OOYYalOIIMMCS, HE IIO3BOJIIOT ClHEJATh
NPaBWIBHBIX BBIBOJOB M HOJHOCTBIO PACXOIATCS C MOCTaBJICHHOM
«HEYIOBJIICTBOPHUTEIIBHO» | «HE 3a4TeHO» | Lenbio. [lokaspiBaeTcs IUIOXOE 3HAHHWE TEOPETHYECKOTO MaTepuaia M
OTCYTCTBHE HEOOXOAUMBIX YMCHHUH.

JlaboparopHasi paboTa He BEHINONHEHA, y YYaIlerocss OTCYTCTBYIOT
HEoOXOIMMbIE JUIA TPOBEICHHsS pabOThl TEOPETHYECKHE 3HAHMS,
MIPaKTHYECKHUE YMEHUsI U HABBIKU

3. TunoBble KOHTPOJIbHbIE 32/IaHUSI UJIH HHBbIE MAaTePHAJIbl, HE00X0IUMbIEe
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATeJbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 32aHUs 1/l BHINOJHEHUS KOHTPOJIBHBIX padoT
KoHTponbHBIE BapWaHThl 3aJaHUW  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# oOyyaroniemMycs 4epe3 ero JTUYHbIIH KaOUHET.
Hwxe npuBeieH 00pasell THIOBBIX BAPHAHTOB 3aJ[aHUH ISl BHITIOJTHEHUS] KOHTPOJIBHBIX padoT.
OGpa3zelr TUIIOBOTO BapuaHTa KOHTPOJIBbHON PabOThI
1. Kakyro mMaccy IIMHKa pacTBOPHIIA B KUCIIOTE, €CITH 00BEM BBIJICIIUBIIIETOCS BOJOPOIA TIPH

T=291 K n napuuansHoM gasieHuu Bogopozaa 97,83 klla pasen 113 mun. Otser: 0,3 r nuHKa.

2. Ha netitpaymzanuio 1,96 r cepHOil KHCIOTHI M3pacxoaoBaHo 1,12 r ruapokcuaa Kajausl.
Berurcinte MOJISIPHYIO MacCy 3KBHBaJICHTa cepHOU KUCIOTBI. OTBET: Mo(H2S04) = 98 r/motb.

3. YV Kakoro u3 3JEMEHTOB YETBEPTOTrO IEPUOJAa — BaHAIUS WIH MBIIIbsIKA — CHUJIbHEE
BBIPQXCHBI MeTaJuIMueckue cBoicTBa? Kakoil W3 3THX JJIEMEHTOB 00pasyer Tra3000pa3Hoe
COeMHEHHUE C BOAOPOIOM?

OtBet: Merannuyeckue CBOICTBa y BaHAMs BhIPa)KEHBI CHIIbHEE, YeM Y MbIIbsika. ['a3000pazHoe
COEJIMHEHHE C BOJOPOIOM 00pa3yeT HeMeTaslT MBIIIbAK (AS °Hs).

4. 3anuimTe SIIEKTPOHHYI KOHQUrypamuio artomMa THTaHa. CKOJIbKO CBOOOIHBIX d-
opOuTasei COMEepPKUTCS Ha TPEIBHEITHEM dHEpreTuaeckoM yposHe Ti?

OtBer: Ha npenBHEIIHEM 3HEPreTHYECKOM YPOBHE arOMa THTaHa COJEPIKUTCS TpU CBOOOHbIEC O-
opourany.

5. BeraucianTe MOJSIpHYIO MacCcy M Ha30BHUTE AJICMEHT, BBICIINN OKCHJ KOTOPOTO OTBEYAaeT
dopmyne D03, o0pa3yeT ¢ BOJOPOJOM ra3zo00pa3HOE COEJUHEHHE, MaccoBasl J10Ji1 BOAOPOJAA B
kotopoM 1,54%.

Oteetr: M = 127,8 r/moinb (Te).

6. Mcxons n3 TEepPMOXMMHUYECKIX ypaBHEHUH

Ha(r) + Oa(r) = H202(x), AHY =—187 kI, 1)
H2000x) + Ha(r) = 2H20(r), AHZ =297 w1, @)
H,0(r) = HoO(x), AH3 =44 kJTx, (3)

paccuuTaiiTe 3HaU€HUE CTaHIaPTHOM SHTAIBIUH peakuuu oOpazoBanust HoO(xk).
0 0
Otser: AH? = A, H°(H,0(x)) = —286 kI/MOb.
7. B Kakyro CTOPOHY CMECTUTCS XMMHMYeCKoe paBHOBecue peakuun A + B < D, ecim mnoBbicuth

temneparypy Ha 30 °C? TemmeparypHble KO3(p(UIMEHTH CKOPOCTU MPSAMOM M OOpaTHOM peakluH

COOTBETCTBEHHO paBHbI 2 U 3.



OrtBet: PaBHOBecHE 3TOM peakiuy PpU MNOBBIIEHUU TeMiepatypsl Ha 30 °C cMeCTUTCSI B CTOPOHY
o0paTHO# peakiuu (BIEBO).

8. CocrTaBbTe MOJEKYJISApHbIE M HOHHO-MOJIEKYJSpHbIE YpaBHEHHsI pPEaKIUii, KOTOpbIe
OTMCHIBAIOTCS COKPALICHHBIMA HOHHBIMHU YPaBHEHUSIMHU:

3Ba?" + 2P0 — Bas(POa)z;
2H* + SO3* — H20 + SOy;
Mn?* + 20H™ — Mn(OH)..
OtBer: 3BaCl; + 2NasPOs — Ba3z(POs4)2] + 6NaCl
3Ba?* + 6CI~ + 6Na* + 2PO4*> — Bas(POa4)2| + 6Na* + 6CI-
3Ba?* + 2P0 — Bas(POa)2|.
2HCI + K2SO3 — H20 + SO> + 2KCl;
2H" + 2CI" + 2K* + SO3? — H20 + SO, + 2K* + 2CI;
2H* + SO3?>” — H20 + SO».
MnSO4 + 2NaOH — Mn(OH), + NaxSOg;
Mn?* + SO4% + 2Na* + 20H™ — Mn(OH), + 2Na" + SO4%;
Mn?* + 20H- — Mn(OH)..

9. Kakme mporieccel OyayT mnpoTekarb mmpu cMmemneHuH pactBopoB Gax(SOs); u KoS?
CocraBbTe HOHHO-MOJIEKYJISIPHOE U MOJICKYJIIPHOE YPAaBHEHHS B3aMMHOTO THIAPOJIN3a ITUX COJIEH,
€CJIM MIPOLIECC MPOTEKAET HEOOPATUMO U 0 KOHIIA.

Otser:
2 Ga®* + 3H,0 = Ga(OH)sd + 3H*
3 S% +2H,0 = H,ST + 2QH-
2Ga®" + 352 + 6H,0 + 6H,0 = 2Ga(OH)s + 3H2S + 6H" + 60H"
6H.0

2Ga** + 35% + 6H.0 = 2Ga(OH)s + 3H.S
MonekynspHoe ypaBHEHHE:
Gaz2(S04)3 + 3K2S + 6H20 = 2Ga(OH)3d + 3H2ST+ 3KS0..

10. Ucxons u3 crenenu okucienus azota B coequaeHusx NHsz, KNO2, KNOgz, onpenenure,
KaKoe U3 HUX MOXKET ObITh TOJBKO BOCCTAHOBUTENEM, TOJIBKO OKHCIUTENEM, U KaKO€ U3 HUX MOXKET
MPOSIBIISATH M OKUCIUTENbHBIE, U BOCCTAHOBUTENIbHBIE CBONCTBA?
OtBet: NH3 — Tonpko Boccranosurennb, KNO2 — u okuciurens u BocctanoButenb, KNO3 — ToabK0
OKHUCJIUTETTb.

11. Paccunraiite DJIC snementa Cd|Cd?*||Cu?*|Cu npu xonuenTpamuu noros Cu?* u Cd?",
paBHBIX cooTBeTcTBeHHO 0,1 1 0,01 MOmB/mI.
Orsert : E = ocu®*leu — ocd®*lca = 0,77 B.

12. Xpom HaxoauTCs B KOHTAKTE ¢ Mebl0. Kakoit n3 MeTainioB OyAeT OKHCIATHCS PH KOPPO3UH,
€CIIM 9Ta mapa MeTauloB rnomaaaer B kuciayto cpeny (HC1)? IlpuBenure ypaBHEHHMsS aHOIHOIO H
KaTOHOTO TPOLIECCOB, CXeMY OOpa3yIoILerocs ralbBaHMUYECKOro ieMeHTa. KakoB cocTaB mpoayKTOB
KOppo3uu?
Otset: AHoanEI nponecc: Crl -3 & = Cré*,

Karonuslii mponecc: 2H + 2 & — Hz (B kucioii cpene).



Cxema rajgpbBaHHYECKOr0 31emMenTa: (—)Cr |t |HCl | 1 | Cu(+).

MosiBnsrormecs monel Cré¥* o6pasyror ¢ xmopuna-anuonamu (CI- u3 HC1) pactBopmmoe
coenunenue — CrClsz, Ha moBepXHOCTH Menu BbiienseTcs Ho.

13. CkoabpKO BpEeMEHH HYXKHO MPOITYCKATh Yepe3 pacTBOP KUCIOTHI TOK CHiioi 10 A, 4ToOBI
nory4uTh 5,6 11 Bogopona (rpu H. y.)? Otser: t=1 4 20 mun 25 c.

3.2 TunoBble KOHTPOJILHBIE 32IaHUS VIS HATUCAHUS KOHCIEKTA
KoHTponbHBIE BapWaHThl 3aJaHUW  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoil cpene Upl YIIC, noctrymHo# o0ydaroniemMmycs 4epe3 ero JTU9HbII KaOUHET.
Hwxe npuBeieH o0pasell TUIIOBBIX BAPUAHTOB 3a/IaHUH ISl HAITMCAHUST KOHCIICKTOB.

Tema: «OCHOBHBIE TOHATUS U 3aKOHBI XUMUHN
OCHOBHBIE 3aKOHBI XUMUHU: 3aKOH COXPAHEHHS MACChI, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIECHUUA. 3akoH ABOrajpo, CJIEACTBUS W3 3aKOHAa ABOTaJpo. OKBUBAJICHT BEIIECTBA.
DKBHUBaJIECHTHAsI Macca. 3aKOH 3KBHUBAJIEHTOB. DKBHUBAJIIEHTHI CJIOKHBIX BEIECTB. DKBUBAJICHTHBIN
00BeEM.

Tema: «OneKTpoHHas CTPYKTypa aTOMOB U OJIHOATOMHBIX HOHOB METAJJIOB, XUMUYECKasI CBSI3b)
CrnoxHOCTh cTpoeHus atoMa. Monenu atoma o Pesepdopay, bopy, coBpemeHHbIe TipecTaBICHHUS.
JlocTOMHCTBAa M HENOCTAaTKU 3THX Mojeineld. KBaHTOBble umcia: IJIaBHOE KBAaHTOBOE YHCIIO,
OopOUTaAIbHOE KBAHTOBOE YKCJI0, MATHUTHOE KBAHTOBOE YHCJIO0, CHMHOBOE.

CrtpoeHue MHOTOJIEKTPOHHBIX aTOMOB. [IpuHIMn MunumansHoi Hepruu. [Ipunnun 3anpera
ITaymnu. [IpaBuia Kieukosekoro. IIpasuno I'ynna. Ilepuoanyuecknii 3aK0H U NEPUOINYECKAs
cuctema. CTpykTypa nepuoandeckoi cucremsl. Ilepuoanueckue cBoiicTBa 21eMeHTOB. M3MeHnenue
aTOMHOTI'0 pafuyca, YJHEpIUs HOHU3ALUH, CPOACTBO K AIEKTPOHY U DIEKTPOOTPHULIATEILHOCT

Tema: «OHepreTuka XMMUUYECKUX MPEBPAILIECHUN»
Tepmoaunamuka. TepmoauHamudeckas cuctema. Knaccudukanus TepMOIMHAMMYECKUX CHUCTEM.
BuyTtpennsas sHeprus, TemoTta, pabora. OmnpeneneHue, XapaKTEpUCTHKA U HMX B3aUMOCBS3b.
OHTaNIBIUS CUCTEMBI U €€ n3MeHeHUs. TernaoBoil apdexT xumMuyeckoit peakiuu. TepMoXuMuieckre
ypaBHeHus. 3akoH ['ecca. Cnenctus u3 3akoHa ['ecca. Tepmoxumuyeckue pacuerbl. DHTPOINHUS U €€
U3MEHEHMS MPU XUMHUECKON peakuuu. DHeprus ' mb60ca 1 HarpaBIeHHOCTh XUMHUECKONW PEaKIHH.
Oueprusi [ m60ca 06pa3oBaHus BENIECTB, XUMUYECKOM peakiuu. M3otepma Bant-I'odda.

Tema: «PacTtBophl. O61IME CBOIICTBA pAaCTBOPOB»
PacTBOpBI 27EKTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALINS, €€ MEXAHU3M.
CunpHple U ciabble 3MeKTpoiuThl. CTeneHb 3JIEKTPOIUTHUYECKON nuccounanuu. Dakropsl,
BIMSIOIME Ha Jucconuanuio. Jlucconmanusi OCHOBaHMM, KHCIOT, cojiell U aM(OTEpHBIX
rupokcuaoB. JJucconnanus Boasl. lonHOe npon3BeneHue Boasl. BoaopoaHslii nokasarens. Cpelsl
BOJHBIX PAaCTBOPOB MEKTPoINTOB. MHauKkaropsl. ['uaponns coneil. Tunel coneit Mo UX OTHOLLIEHUIO
K ruponusy. Ctenens ruaposnsa. @akTopsl, BAUSIOIUE HA THAPOIIU3.

3.3 TunoBbie KOHTPOJILHBIE 321aHUs 1JIsl IPOBeeHHs TECTHPOBAHUS
®OoH/T TECTOBBIX 3a/IaHUI MO TUCIHUIUIMHE COJAEPKHUT TECTOBBIC 3aJaHUs, pacipeieIeHHbIE TI0

pa3aciiaM U T€MaM, C YKa3aHUCM HUX KOJIMYUCCTBA U THUIIA.

Crtpykrypa hoHIa TeCTOBBIX 3aJaHUIA MO TUCITUTLINHE

KonmuecTBo
WNuauxarop
XapaKTepHUCTHKA | TECTOBBIX
JIOCTHKEHUS Tema B cootBetcTBUHM ¢ PIT]] N
KOMIIETCHIIUH T3 3alaHVH,
TUnel T3
3-0T13
3Hanue
OIIK-1.4 OCHOBHBIE IOHATHS U 3aKOHBI XUMHUH 3-3T3
VMenne 3-0T13




3-3T3

JleiicTBre 3-0T13

3-3T3

3HaHUe 3-0T3

3-3T3

. . 3-0T3

OIlK-1.4 OCHOBHBIE CBOICTBA HEOPTaHNUECKUX COCANHEHUH Ymenue 3-3T3
JleiicTBre 3-013

3-3T3

3HaHHe 3-013

3-3T3

OIK-1.4 CTpf)eHI/Ie atoMa. [lepuonndeckuii 3aK0H U IEpUOAUIECKHE VMeHHE 3-0T3
CBOMCTBA 3JIEMEHTOB 3-3T3

JleiicTBre 3-013

3-3T3

3HaHHe 3-013

3-3T3

OIK-1.4 TemnoBble 3 dekTrl peakunii pacTBOpeHus. Pacuer TennoBbx VeHHE 3-0T3
3¢ pexToB 3-3T3

[etictBue 3-0T13

3-3T3

3HaHue 3-013

3-3T3

3-0T3

OIlIK-1.4 XuMuyeckasi KHHETUKAa U PaBHOBECHE YMenue 3-373
[etictBue 3-0T13

3-3T3

3HaHUe 3-013

3-3T3

OIK-1.4 CKOpOCTbh XMMHUYECKOH pEaKLIUU. I/Iv3yquI/Ie BIIMSIHUS Pa3InYHbIX VMeHe 3-0T3
(hakTOpPOB Ha CKOPOCTh XUMUYECKOH peaKinu 3-3T3

[etictBue 3-0T13

3-3T3

3HaHUe 3-0T3

3-3T3

OIK-1.4 OKHUCIUTENBHO-BOCCTAHOBUTENBLHBIE MIPOLIECCH] B BOAHBIX VMere 3-0T3
pacTBopax 3-3T3

[etictBue 3-0T13

3-3T3

3HaHUe 3-0T3

3-3T3

OIlK-1.4 DNEKTPOXUMHUUYECKHE CUCTEMBI YMmenue 2 : ?’1?33
[etictBue 3-013

3-3T3

3HaHUe 3-0T3

3-3T3

3-0T3

OIlIK-1.4 Onpenenenne D/]C raasBaHHYECKOTO IIEMEHTA YMeHnue 3-3T3
HeiictBue 3-013

3-3T3

3HaHUe 3-013

3-3T3

3-0T3

OIlIK-1.4 I'pynnbl KaTHOHOB U aHMOHOB IIPU 3JIEKTPOJIU3E YMeHnue 3-3T3
HeiictBue 3-013

3-3T3

3HaHUe 3-013

3-3T3

3-0T3

OIIK-1.4 Koppo3sust metamios. 3aniura oT KOppo3uu YMeHnue 3-3T3
HetictBue 3-0T13

3-3T3

OIIK-1.4 XuMuueckue cBOIiCTBa METAIOB. 3alUTa METAIJIOB OT KOPpPO3UU | 3HaHUE 3-0T3




3-3T3
3-0T3
3-3T3
3-0T3
3-3T3

YMenune

[HelictBue

99 - 0T3

Hroro 99 - 3T3

[Tonapiid komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(GOPMAITMOHHO-00pa30BaTEIILHOM cpefie
HpI'VIIC n obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBCS C JJIEMOHCTPALIMOHHBIM BapHUAHTOM
OT3.

Hwxe npuBenen o0paser; THIIOBOTO BapuaHTa UTOTOBOTO TECTA, MPEIyCMOTPEHHOTO paboyeit
IPOrPaMMO TUCITUTUINHBI.

OOpa3zer THIOBOTO BapHaHTa UTOTOBOTO TECTA, MPELYCMOTPEHHOTO pabodell mporpaMMoit
JUCIUTIAHBI
(oOpasen omHOTO BapranTta BkiItodaeT 18 BorpocoB 9 — OT3 /9 — 3T3)

1 CocraBienus 1 ypaBHUBAHUS XMMUYECKUX PEAKIMIl OCHOBAHO Ha 3aKOHE. ..
a) ABorajpo;
0) KpaTHBIX OTHOIIICHUIA;
B) COXpPAHEHHS MACChI;
T') SKBUBAJICHTOB;
1) IOCTOSIHCTBA COCTaBA.
2 Jlnst 37NeKTPOHOB, Haxojsmuxcs Ha f-opOuTansx, 3HaueHHE OpPOUTAIHLHOIO KBAHTOBOTO YKCIIA

paBHO . Bcrasbte 1udpy. (OTBet: 3)
3 Oxcumamu, KOTOpBIE TPOSIBIISIIOT aM(OTepHbIE CBONCTBA, SBISIFOTCA . ..
a) BeO 0) Cr203 B) CrO3 r) CdO.

4 Jlns onpeneneHus TUIIA CBA3U MEXIy aTOMaMU UCIIOJIb3YETCsl XapaKTepUCTHUKA aTOMa:
a) BAJICHTHOCTb;
0) cTereHb OKUCIICHHUS,;
B) pajnyc;
I') 3J1eKTPOOTPULIATEIbHOCTb.
5 KoHueHTpanus, MNOKa3bIBaKOliasg KOJIMYECTBO MOJIEW pPACTBOPEHHOIO BemiecTBa B 1 Kr
pacTBOPUTEIS HA3bIBAETCS MOJIAJIBLHOM. BecraBpTe HazBanue. (OTBeT: MOJISLIILHOI)
6 Iporecc, mpoTeKaroUMii ¢ U3MEHEHHEM TeMIEpaTypbl U 00beMa, Ha3bIBaeTCs M300apPHBINH .
BcerasbTe c10B0. (OTBET: H300apHDBIA)
7 Kakux BTOpUYHBIX XUMUYECKIX UCTOYHUKOB TOKA HE ObIBaeT?
a) COJICBBIX;
0) KUCJIOTHBIX;
B) HEUTPAJIbHBIX;
T') HIETOYHBIX.
8 K HM3KOMOJICKYJIIPHBIM BEIIECTBAM MOXHO OTHECTH:
1) ranakro3y;

2) KamnpoH,;

3) Kayuyk;

4) tepon.
9 JIpiMOBast 3aBeca OTHOCUTBHCS K AUCHIEPCHBIM CHCTEMaM, B KOTOPBIX AucHepcHas (haza HaXOIUThCS
B COCTOSIHMM, a JTUCIEpCHOHHasl cpela — B arperaTHoM coctosiHuu. BcraBuTh

npomnyiieHHbie ciioBa. (OTBeT: B ra3000pa3HOM, B TBEPIOM)
10 YcTanoBUTE COOTBETCTBHE MEKIY HA3BAHUEM COJIM U €€ OTHOLIEHUEM K THJPOJIN3Y: K KaXKI0H
no3uluy, 0003HaueHHON OyKBOW, MMOAOEpUTE COOTBETCTBYIOIIYIO MO3HUIMI0, O0O3HAYEHHYIO
udpoi.

HasBanue conn OTHOLIEHUE K THIPOIU3Y

a) ruipokapOOHAT Kanus 1) He rugponuzyercs

0) cynbdar aMMOHUS 2) TUIPOIU3YETCS 110 KATUOHY




B) HUTpAT HATPUS 3) TUAPONIHU3YETCSI IO AHUOHY
T) aleTar alfOMUHUS 4) rupONIU3YETCs MO0 KATUOHY U AHUOHY

(OtBer: a—-3;6-2; B—1;1r—4)

11 ®opmymna Bemectsa, 0,01 M pacTBOp KOTOPOro XxapakTepusyeTcs: Han0oapIIMM 3HaueHueM pH?

a) NaHCOs 6) NaOH B) Fe(OH): r) NazSOa.
12 CornacHo cxeMe rainbBaHHYecKoro anemenTa (—) Sn|Sn?*||Ag*|Ag (+), ...

a) Ha KaTo/e BblaejsieTcsi cepedpo;

0) cepeOpo OKHUCIIAETCS;

B) OJIOBO BOCCTaHABJIMBACTCS;

I') Ha aHOJIE BBIAETISETCS OJIOBO.
13 IIpu armochepHOit KOPPO3UH JTY)KEHOTO XKelle3a Ha KaTo/ie MPOTEeKaeT MpoIece. . .

a) Fe® — 2e = Fe?* 6) 2H20 + Oz + 4e = 40H-

B) Sn° — 2e = Sn?* r) 2H* + 2e = Ha.
14 OnmHMM W3 TPAKTUYECKUX HAIMPABICHUH OSJCKTPOJIN3a SIBJISICTCS I[BETHAS METaJUTyprus,
MO3BOJISAIONIAST TIOJy4aTh METAJUIBl BBICOKOH CTEICHM YacThl. YKaXHTE IOCIEI0BATEIBHOCTD
BBIJICTICHUS TIPUBEJICHHBIX METAJUIOB Ha KaTOJIE.

a) Cu 0) Zn B) Ag r) Ni. (OtBer: Ag, Cu, Ni, Zn)
15 CornacHo TepMOXHUMHYECKOMY YPaBHEHUIO:
CHs + 202 = CO2 + 2H20(1), AH = —145 ]Ik,

O06nem MeTaHa, HeoOxoauMbIi 11t osrydenust 15000 kk TeroThl, COCTaBIsAET 1. Bnumure
udpy. (OrBet: 2317)
16 Tlpu yBenmWMYeHHUM JABIICHUS B PEAKIMOHHOW CMECH B 3 pa3a W OJIHOBPEMECHHOM ITOBBHIIICHUN
KOHIIEHTPAIIMH XJI0pa B 2 pa3za CKOpOCTh dyieMeHTapHoi romorennoii peakmun 2NO + Cl; = 2NOCI

pa3(a). Boumure udpy. (OrBer: 54)
17 BONBIIMHCTBO XUMHUYECKUX IMPOIECCOB, MPOTEKAIOIIUX B MPHUPOIHBIX YCIOBUAX OTHOCATCS K
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIM, Ha TIPUMEPE CIEAYIOIIEH peakiiuu

CrCl3 + Br2 + KOH = K>CrO4 + KBr + KCI + H.0O
onpenenuTe KOIPGUIMEHT Tepea OKUCIUTEIEM U YHCIO JJIEKTPOHOB, KOTOpoe naeT 1 Moib
BOCCTaHOBHUTEIS. YKaKUTe COOTBETCTBYoMIHE IMdphl. (OTBeT: 3, 3)
18 Macca Bosbl, B KOTOpoi Heo0XxoauMo pactBoputh 310 r stunenriaukons (M = 62 r/monp) s
MOJTy4eHUs pacTBoOpa, 3aMep3atoliero npu remmnepatype —30 °C, cocraBnsier_____ 1. Briummmre mudpy.
(OtBet: 310)

3.4 TunoBble 3aJaHNs [JIs1 BBINOJHEHHS J1a00paTOPHOI padoThl U MPUMeEPHDIN NepeyeHb
BOIIPOCOB /Al €€ 321U ThI
KoHTponibHBIE BapWaHTBl 3aJlaHUM  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBatensHoi cpeae Upl VIIC, noctynHoit o0ydaroniemycst yepe3 ero JUYHbIA KaOUHET.
Hwuxe npuenen oOpaszel] THINOBBIX BapHAHTOB 3aJaHUM JJi BBINOJIHEHUS J1a0OpaTOPHBIX
paboT U MPUMEPHBIH MepeyeHb BOIMPOCOB IS UX 3aIUTHI.

OOpa3zer 3a1aHui U1 BBITOJIHEHHS 1a00paTOPHBIX padOT M MPUMEPHBIH MTepedeHb BOIPOCOB IS
UX 3aIUTHI
JlaGopatopHas pabota: «Koppo3us METalIOB U METO/IbI 3aIIUTHl METAJIOB OT KOPPO3HM»

Oneir 1 = OmpeneneHne aHOOHBIX M KAaTOMHBIX 30H IIPU KOPPO3MM  IMOJ Kaluled KMIKOCTH Ha
KEJIEe3HOM o0pa3slie.

XKenesnplif oOpaszer; 3auuMCTUTh HAXJauHOW OyMmaroif, mpoTepeTh BaTKOW, CMOYEHHOU
aIleTOHOM, U HAaHECTH Ha MOBEPXHOCTh MeTaiuta 1-2 karum pactBopa rekcanmanodpeppara (1) kamus
Ks[Fe(CN)s] (kpacHasi KpoBsiHas COJIb) M KaIlUIF0 pacTtBopa (eHondranenHa. Habmronmaiite 3a
OKpacKoOM JKele3a IIOJ Kaluled Ha pa3iu4HbIX YydacTKax. Hamwmmre ypaBHEHHs peakLui,
IIPOUCXOAIINX HAa aHOJE U KaTo/e. YKa3aTh IPOAYKTbl KOPPO3HH.



Ipumeuanue: cexcayuanogpeppam (1) karus — kauecmeennwiti peakmueé na uownsl dnceneza (1), ¢
komopuim 0bpaszyem ocaoox mypubynesou cunu — Fes[Fe(CN)g]o.
OmbiT 2 OnpezaeneHue BUAa KOPPOZUOHHOTO Pa3pyIICHUS.

[Monocky ¢uibTpoBanbHOM Oymaru nponurtath rekcanuanodepparom (1) xamus Ka[Fe(CN)g]
(ckenTas KpoBsiHasg coyib). PacTBOpy AarTh cTreyb M BIKHYI0 OyMary MPHIOKHTb K YHCTOM
MOBEPXHOCTH CTAIBHOM TIACTHHKH. CBEpXy MOJIOXKUTH 2 — 3 JIMCTa YUCTON OyMaru U HeOOIbIION
rpy3. Uepe3 10 — 15 mMunyT Oymary cHsATh. PaBHOMepHOe mocuHeHUEe (UILTPOBAIBHONW Oymaru
yKa3blBa€T Ha OJHOPOJHOCTh TOBEPXHOCTH IUIACTUHKU. ECIM TOCHMHEHHWE HOCHT TOYEUHBIN
XapakTep, TO 3TO 3HAYMT, YTO TaKasl MJIACTUHKA OyJIeT KOPPOAUPOBATh OCOOCHHO CHIIBHO B TOYKAX,
I7ie MOJy4yliach MHTEHCHBHEE OKpacka (TouedyHass WIM OUTTHHroBas Koppos3us). Hamummre
yYpaBHEHHE PEAKIIHU.

Ipumeuanue: cexcayuarnogeppam (1) xarua — kawecmeenuswiii peaxmus na uowuwt dHceneza (1), ¢
KOmopwuim 0bpaszyem ocadok bepauncko aasypu cuneeo yeema — Fes[Fe(CN)s]s.
OmngiT 3 BiusiHMEe KOHTaKTa MKTAJIJIOB HA KOPPO3UIO.

B 2 —e npoOupku HaIUTH NMPUMEPHO MO 5 MIJI BOJIBI, NpUOaBUTh 2-3 KAk pacTBOpa CEPHOM
KHUCTIOTHI U pacTBopa rekcauuanodepparta (I11) kanusa. B onHy npoOupky omycTHUTe OLIMHKOBaHHOE
xKene30 (KaHLEISAPCKYI0 CKPENKy CO BCTAaBJICHHBIM B He€ KYCOYKOM IIMHKA),B JPYTYIO — JIY)KEHOE
kKene30(CKpenKy ¢ KycoukoM oJioBa). Uto Habmonaercs? B kakoii mpoOupke pacTBOp OKpalluBaeTCs
B cuHui 1iBeT? Hanumure ypaBHeHnue peakiuu. Kakue mporeccsl MpoucXoasaT B Kak 101 mpoOupke?
CocTaBbTe CXEMBbI rallIbBAHUYECKUX 3JIEMEHTOB. HanuiiuTte ypaBHeHHs peakluid, MPOUCXOAAIIUX Ha
aHoJie U KaToje. B kakom ciydae 3ammra skesnes3a KaToaHasi, a B KaKOM — aHOIHAsA?

OneiT 4 BrusHUE XJIO0P-HOHOB Ha KOPPO3UIO ATFOMUHHUS.

B 2-e mpoOupku oIycTUTe MO OJHOW TpaHyje AIIOMUHUS, MPEABAPUTEIHHO 3aYMINCHHBIC
HaknayHou Oymaroil. B onny u3 mpobupok nobaBere pactBop cyibdarta menu (Il), B apyryio —
xnopuna meau (I1). B kakoil u3 mpoOMpOK NPOUCXOIUT peaklusi BbITECHEHUS Menu Oouee
unTeHcuBHO? OObscHuTe Habmogaemoe siBieHue. JloGaBpTe B MpoOUpPKY ¢ CyiabhaToM Meau
HEMHOTO KPHUCTAJUIMYECKOTO XJopuaa Harpusa. Yro mpoumcxomur? Kak BimseT XJIOpUA-WOH Ha
Koppo3uio amomuHus? HamucaTh ypaBHeHMsI peakiuil. YKa3aTh MPOILIECCHI, MPOUCXOISAIINE Ha
KaToJIe M aHOJIE.

OnwiT 5 Koppo3sus xesne3a B pacTBOPax dMEKTPOITUTOB.

B 3-u npoOupku HaTUTH B TIEPBYIO 2-3 MJI pacTBOpa XJIOPH/IA HATPHs, BO BTOPYIO — 2-3 MJT pacTBOpa
CEPHOI KHCIIOTHI, @ B TPEThIO — 2-3 MJI pacTBOpa MIEIOYH. 3aTEM B KXKIYIO MPOOUPKY MPUIHUTH 110
2-3 karutu rekcanmanodeppara (1) kamus. Cogepkumoe mpoOUPOK B30ONITANTE U B KAXKIYIO U3 HUX
OIYCTUTE MO JKEJIE3HOMY TIBO3J0. UTO MPOMCXOAMT B KaxJol npobupke? OOBICHUTE OIBIT.
Hanummre ypaBHEHUs peaknuii.

Bompocs! 115 3amuThl 1a60paTopHON pabOTHI:
Koppo3zus metamios.

Knaccugukarus KOppO3MOHHBIX pa3pyIIeHHH.
XuMHuecKasi Koppo3usi.

DIIEKTPOXUMHUYECKAsT KOPPO3HUSL.

JlaGopaTtopHnast pabota: «OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITHI

HponenaTL OIIBITBI, YPaBHATH BCE€ OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIC pPCaKOWM, HWOHHO-
QJICKTPOHHBIM METOJOM. Vka3zaTh OKMCIUTEIN U BOCCTAHOBUTCIIN, YTO HaﬁHIOI[aCTCSI?

OmnbiT 1. K2-3M11 pacTBOpa coJiu TPEXBAIEHTHOTO XpoMa NpubasisieM (4-6 Karesb) pacTBOP ILEI0UH
JI0 PACTBOPEHMSI OCaJIKa, €CIIM OH 00pasyercs, U J00aBUTh pacTBOp Nepekucu Bogopoaa. Habmonaem
M3MEHEHHUE 1[BETa U3 3€JIEHOTO B JKEITHIN 1[BET.
CrCl3 + NaOH + H202 — NaCrO4 + H2O + NaCl.
OmnbiT 2. K 2-3 M pacTBOpa noauaa kaiaust npubaButh (3-4 Karenb) pacTBOpa COJSTHON KUCIIOTHI U
pacTBOp nepekucH Bogopoaa. Habmomaem BeiieneHus Homaa.
Kl + HCI + H202 — 12 + KCI +H20



Ompir 3. K 2-3mm pacTBOpa mepMaHraHata Kajgusi TpuOaBUTh PAcTBOP IEPEKHCH BOJOPOIA.
HabmromaeM BbIieNIeHHE KUCIOPOAA U ABYOKHUCH MapraHIia.
KMnO4 + H2O2 - MnO; + KOH + H20 +0o,

Omgit 4. K 2-3 M1 pacTBOpa nepMaHTaHarta Kanus 100aBuTh (3-4 Karemns) pacTBopa CepHON KHCIIOTHI,
a 3aTeM cynbuT Hatpus. HaGmogaem obecriBeunBaHue pacTBOpa.
KMnO4+ H2SO4 +NaxSO3 — MnSO4 + K2SO4 +NaxSO4 + H20.
OnpiT 5. K 2-3 M pacTBOpa mepMaHraHata Kaiaus J00aBHTh PaBHBIM O0OBEM IIEIOYH U PACTBOP
cyne(ura Hatpus. Habmonaem u3mMeHeHne BeTa U3 (PUOJIeTOBOTO B 3€JICHBIMH.
KMnO4 + KOH + Na;SO3z — KoMnO4 + NaSO4 + H.0O
Ompit 6. K 2-3 M1 pacTBOpa nepmMaHranaTta Kajiusi IPpWIATh CyIbGUT HATPUs, BOJa, HEOOXoauMast JJis
peaxkuu, UMEETCsl B pacTBOPE.
KMnO4 + H20 + Na;SO3 — MnO2 + Na;SO4 + KOH.

OmnpiT 7. B npobupky momectuts (0koio 1/8 vactu ee) mopomok Ouxpomara ammonus. [Ipooupky

BEPTHUKAIBHO HArPETh Ha CIUPTOBKE (0OYeHb akKypaTHO). HabmonaeM n3aMeHeHne [IBETa OPaHKEBOTO

B 3€JICHBIM.

(NH4)2Cr.07 — Cr203 + N2 + H20

Omsit 8. B npoOupky Haneiire 1-2 M1 nepekucu BoJOpoa, MPOOUPKY BEPTHKAIBLHO HArpeTh (OYeHb
akkypaTHO). Habmromaem BeiaeneHus kuciaopoaa. Jist ero mpoBepku OepeM JIydnHKY, OJDKUTaeM |
BHOCHUM B MPOOUPKY (OUYEHb aKKypaTHO).

H>O2 —> H20O +0O»

Bonpocs! 1 3amuTel 1a60paTopHOit paboThI:
OxucnuTenbHO-BOCCTaHOBUTENBHBIE peakiuu (OBP).
OKucnuTeNb 1 BOCCTAHOBUTENb.
[Tporecchl OKUCIIEHNS U BOCCTAHOBJICHHUS.
OcHoBHbIe TOHATHS. CTENEeHb OKUCIIEHUS U BAJICHTHOCTD.
[TpaBuiia onpeneneHus CTENEHU OKUCIIEHUS 3JIEMEHTa B MOJIEKYJIe, B HaCTHULIE.
TUuIbI OKUCIUTENTBHO-BOCCTAHOBUTENBHBIX PEAKLIUN.
Baxneitimme okucnutenu u BocctaHoBuTes . Meroasl coctaBierust OBP. dakrtopsl, Biaustone Ha
nporekanue OBP

3.5 llepeyenn TeopeTHYECKUX BONMPOCOB K 3a4eTy

(It OLleHKH 3HAHUM)

1.1 OcHoBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAaHEHMSI MACChl, 3aKOH TMOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOLIEHUH. 3aKOH ABOrajapo, CIEJICTBHS M3 3aKOHa ABOrajJpo. DKBHUBAJICHT BEIIECTBA.
OKBUBaJIEHTHas Macca. 3aKOH AKBUBAJIEHTOB. DKBHBAJIEHTHI CJIOKHBIX BEIECTB. DKBUBAJICHTHBIN
00BeM.
1.2 CnoxHocTh cTpoeHHs artomMa. Moxenn artoma 1o Pesepdopny, bopy, coBpeMeHHBIC
npeAcTaBieHus. JJOCTOMHCTBA U HEAOCTATKH 3TUX Mojeield. KBaHTOBBIE uncia: r1aBHOE KBAHTOBOE
YHCII0, OpOUTANIBHOE KBAHTOBOE YHCIIO, MArHUTHOE KBAHTOBOE YHCIIO, CTUHOBOE.
CtpoeHue MHOTO3JEKTPOHHBIX aToMOB. [lpuHuun muHuManbHOW sHepruu. [lpuHuun 3ampera
[Taymu. IIpaBuna KneukoBckoro. IIpaBmimo I'ynpa. Ilepmonnueckuii 3aKOH M IEpHOIUYECKas
cucrema. CTpyKTypa nepuoandeckon cucreMsl. llepuoanueckue cBoiicTBa 31eMeHTOB. M3MeHeHne
aTOMHOTO pajuyca, SHepIrusi HOHU3ALMHU, CPOJICTBO K DJIEKTPOHY U JIEKTPOOTPULIATENbHOCTD.
1.3 PacTBOpBI 37€KTPOTUTOB. DIEKTPOIUTHUECKAST AUCCOLUAIMS, €€ MEXaHU3M.
CunpHple U ciabble 3MeKTpoiuThl. CTeneHb 3JIEKTPOIUTHUYECKON nuccounanuu. Dakropsl,
BIMSIOIIME Ha Juccoluanuio. Jlucconmanusi OCHOBaHMM, KHUCIOT, cojieli U aM(pOTepHbIX
rugpokcuoB. J{ucconuanus Boasl. loHHOE npousBenenne Bobl. Bogopoanelii mokaszatens. Cpeapl
BOJIHBIX PacCTBOPOB 3JEKTPOIUTOB. MHAMKaTOpHI. 'naponus coneil. Tumel cosiel N0 UX OTHOIIEHHUIO
K ruaponuzy. Ctenenb ruaponsa. @akTopsl, BIUSIOUUE HA THAPOIIN3.
1.4 OkxkucnurenbHo-BoccTaHoBUTENbHBIE peakiuu (OBP). Oxucnutens U BOCCTaHOBUTEID.
IIpoueccsl OkuciieHus U BoccTaHOBIEHUA. OCHOBHBIE NOHATUA. CTENEHb OKUCICHUS U BAJICHTHOCTD.



[IpaBuna onpeneneHns CTENEHN OKUCIICHHS 3JIEMEHTA B MOJIEKYJIE, B YaCTULE. THUIIbI OKUCIUTEIBLHO-
BOCCTAHOBUTEJIbHBIX pEeaKUUi. BakHENIME OKUCIUTENN U BOCCTAHOBUTENU. METOIbI COCTABICHUS
OBP. ®akTopsl, Biustomue Ha mporekanre OBP.

1.5 Dnexrpoxumus. IlonsTue 00 31aeKTpoAHOM mHoTeHUMane. DakTophl, BIMSIONIME HA 3HAUYECHUE
noTeHuuMana 3nexkrpoaa. CtanaapTHbIN 351eKTpo. CTaHAapTHBIN JIEKTPOIHBIN MOTEHUINAI.

Psn craHmapTHBIX SJIEKTPOJHBIX IOTEHLUMANIOB M CIEACTBUS M3 HEro. THIBI 3JI€KTPOJOB.
Onpenenenne DJIC raapBaHuyeckoro sjaeMeHTa. YpaBHeHue HepHcra. XuMHUUYecKHe HCTOUYHUKU
toka. ["anpBannyeckue teMeHTh (I'D lanuas-Sko0u, KoHIeHTpaluoHHbie [19).

1.6 Meramnel. O6mue cBoiicTBa MeTa/ioB. Psii akTMBHOCTHM METaJIOB M CIIEACTBUS M3 HETO.
Metaminsl B npupoie U oOO0IIHMe METOAbl MX TMOJy4YeHHs. XHUMHUYECKHE CBOWCTBA METaJUIOB:
B3aUMOJCHCTBHE METAJIJIOB C KUCIOTaMH, IICJI09aMH, BOJOM.

1.7 DnexTponus. DIAEKTPOINU3 PACINIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. AHOAHbBIC U KATOIHBIE
MIPOLIECCHl TIPH AJIEKTPOJIU3E BOJHBIX pacTBOPOB. 3akoHbl Dapazes. Beixoa no Toky. [Ipumenenue
3JIEKTPOJIN3A.

1.8 Kopposus meramnoB. Kiaccudukanus KOppO3HOHHBIX Pa3pyLICHHA. XUMHUYECKass KOPPO3Us.
DnekTpoxummudeckast kopposus. Kopposus non aeiictBueM 01y Ial0IUX TOKOB.

@®akTOophbl, BIUSAIOLIUE HA IPOTEKAHNE KOPPO3UU. METOIbI 3aIUThI METAJUIOB OT KOPPO3HUHU.

1.9 Tepmonunamuka. Tepmonunamuyeckas cucremMa. Kiaccupukanus TepMOIMHAMHYECKUX
cucteM. BHyTpeHHss sHeprus, Temnnora, padora. OnpeneneHue, XapaKTepUCTUKA U UX B3aUMOCBS3b.
DHTaJIbIH CUCTEMBI U €€ U3MeHeHHsI. TemnoBoit a¢ ekt XumMuueckoit peakiuu. TepMoXxuMuyeckue
ypaBHeHus. 3akoH ['ecca. Cnenctus u3 3akoHa ['ecca. Tepmoxumuyeckue pacuerbl. DHTPOINHUS U €€
W3MEHEHUS MPU XUMUYECKON peakuuu. DHeprus ' mbbca u HalpaBIeHHOCTh XUMUYECKOM peaKIInu.
Oueprus ['m60ca oOpa3oBaHus BelecTB, XUMUIecKol peaknun. Mzorepma Bant-T'odda.

1.10 Xumuueckas kuHetuka. CKOpOCTh XMMHUUECKON peakiiu: onpeaeiacHue, (pakTopsl, BIUSIIOLIIE
Ha CKOpPOCTb peaklUH. BiusHue Temmeparypbl Ha CKOPOCTb XMMHYECKOM peakuuu. DHEeprus
aktuBauuu. Kartanmu3. OcHOBHblE NOHATHSA. BiusHue Kartaiu3aTOpoB Ha CKOPOCTh IMPOTEKAHUS
peakuuu. Tumnsl kaTanuzaropoB. Katanurtuueckue siibl.

1.11 Xwumwuueckoe paBHOBecHEe. YCJIOBHE XMMHYECKOTO paBHOBecHs. KoHcTaHTa XMMHYECKOTO
paBHOBecHs. BinsHue TemnepaTypbl Ha KOHCTAaHTY XUMUYECKOTO PaBHOBECHSI.

@axTOopHl, BAUAIOLIUE HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle Ilatense.

1.12 Omnpenenenue KOJUTOUTHBIX PACTBOPOB. UeM OHU OTJIMYAIOTCS OT UCTUHHBIX PACTBOPOB H
B3Becel? CTpoeHue KoutonanbIX yactul, I3C. MeToasl mosrydeHus: KOJUIOUIHBIX CUCTEM.
@DakTOpbl YCTOWYNBOCTH KOJUIOWIHBIX cucTeM. HapyleHre ycToM4MBOCTH KOJIJIOMIHBIX CUCTEM.
CenumenTanusi, koarymsus. [leiicTBus koarynupyommx GpakTopos

3.6 IlepeyeHb TUMOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUH K 3a4eTy
(17151 OLIEHKHU YMEHUI)
. YkaxuTte GOopMyIbl OKCHIOB, MPOSBISIONINX KUCIOTHBIE CBONCTBA!
a) Na2O; 6) Cr203; B) COg2; 1) CuO
2. C xakuMH BelecTBaMu pearupyet okcun ¢pochopa(V)?
a) XJIOpUJ KaJIblUs, ©0) OKCHI KPEMHHUS;
B) OKCHJI KallbIlUsl;  T) THIPOKCH]I KaJusl.
3. VYkaxwurte (HopMysIbl OCHOBAHUH, KOTOPBIE MOKHO TTOJYYUTH HEITOCPEICTBEHHBIM
pacTBOpEHHEM COOTBETCTBYIOIIUX OKCHJIOB B BOJIE:
a)Cu(OH)2; 6) LiOH; B) Ca(OH)2; r) AI(OH)3
4. C xakuMH COJISIMH pearupyeT cojsHas KucioTa?
a) HUTpaT cepebpa; 0) CHIIMKAT KaJlns,
B) KapOoHat HaTpusi; T) cynbdart menu(Il)
. JIByXOCHOBHBIMH KHUCJIOTaAMH SIBJISIFOTCS:
a) coJisiHast; 0) yrojbpHas; B) a30THAs; T') CepHas
6. Kakwne KHCIOTHI TUCCOMMUPYIOT CTYIIEHYATO?
a) cepHHCTast; 0) a30THAsS; B) XJIOpHAs; T) CONsTHAsS
7. Kakue ocHOBaHHS HE MOTYT 00pa30BbIBATH OCHOBHBIE COJIH:
a) TUAPOKCHU HUKEIS, 0) THAPOKCHUI Oapus; B) THIPOKCH]I HATPUS; T') THAPOKCUI aMMOHUS

[EEN
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8. Ykaxurte Gpopmyny auruapooprodocdara KaabIus:
a) CaHPOu; 0) Caz(POas)2; B) Ca(H2POa4)2; 1) CazP207
9. Beibepute Gpopmyny cynbdata rugpokcoxenesa(lll):
a) (FeEOH)2S04; 6) (Fe(OH)2)2S04; B) (FEOH)SO4; 1) Fe(HS)2

3.7 IlepevyeHb THMOBBLIX MPAKTHYECKHUX 3aIaHUI K 3a4eTy
(7151 OTICHKM HABBIKOB M (WJIM) OIIBITA JESITCIIBHOCTH )

1. Beuuciute 3KBUBAJICHT M SKBUBAJICHTHYIO Maccy (ochOpHOM KUCIOTHI B PEaKIHsIX 00pa3oBaHUs:
a) ruapodocdara; 6) murunpodocdara; B) oprodocdara.

2. Onpeenure SKBUBAJICHTHBIE MacChl cephl, (hochopa u yriaepoaa B coequnenusx: HoS, P2Os, COo.

3. MBOBITKOM THIApOKCHIA Kaiwsl MOJISHCTBOBAIM HA PAacTBOpPHL: a) mu-ruapodocdara kamus; 0)
nuruapokconutpar Bucmyta (I1I). Hanummure ypaBHEHHs peakiuii STHX BEIIECTB C THAPOKCHIOM
KaJusl ¥ OMPEJICINTE UX SKBUBAICHTHI U SKBHBAJICHTHBIC MACCHI.

4. Hamummre ypaBHeHusi peakiuii ruapokcuaa xeneza (III) ¢ xmopoBomgopomHoil (CoONsHOI)
KHCJIOTOH, MPH KOTOPBIX OOpa3yroTCs CIEYIOUINE COCAMHEHUS >Kele3a: a) JUTHIPOKCOXIOPHI
xene3a; 0) THAPOKCOXIIOPHI JKeJe3a; B) XJIOPH/I JKeJie3a. BeIYMCINTe SKBUBAICHT U DKBUBAICHTHYIO
Maccy rugpokcua xxenesa (11I) B kaxmaon u3 3Tux peaxkiuu.

5. YcranoBure GopMyIbl: a) OKCUIA BaHAIUs, €CIIA OKCUA Maccoit 2,73 T COEP:KUT METaIllI Maccoit
1,53 r; 6) okcuaa pTyTH, €CIIM IPU MOJTHOM PA3JIOKEHUHU €ro Maccoi 27 T BBIAEISAETCS KUCIOPOL
oovemoM 1,4 mv° (1.y.)?

6. YcranoBute (hopMyITy BEIIECTBa, COCTOSIIETO U3 YIIIEPO/Ia, BOJIOPOIA U KUCIOPOAa B OTHOIICHUU
Macc COOTBETCTBEHHO 6 : 1 : 8, eciiM INIOTHOCTH MAPOB €ro Mo BO3AyXy paBHa 2,07.

7. Omnpenenure HopMyTy COCTUHEHHUS, UMEIOIIETO COCTaB B MACCOBBIX JIOJISX MPOIEHTA METaJlIa —
38,71; pochopa — 20,00; kucnopona — 41,29.

8. Haiinute hopmyiry coeMHEHHS ¢ MOJIBHON Maccoil 63 T/MOJIb, UMEIOIIETO COCTaB B MACCOBBIX
JOJISIX TpoIleHTa: Bogopoaa — 1,59; azora — 22,21 u kucnopozaa — 76,20.

9. Hanmmmre TEpMOXMMHUYECKOE YypaBHEHHE PEaKIH B3auMoAeucTBUS okcuaa yraepona (II) m
BOJIOPOJIa, B pe3ylbTaTe KOTOPOH 00pa3yroTcst razoodpaszHble MeTaH W Boja. CKOJBKO TEIIOTHI
BBIIETIUTCS TIPH STOH PEAKIIH, €CITH OBIT TTONTydeH MeTaH oobeMoM 67,2 mv° (H.y.)?

10. Kpucramimyeckuii XJI0pu1 aMMOHHUS 00pa3zyeTcs Mpu B3aUMOAEHCTBIM Ia3000pa3HbIX aMMHaKa
u HCl. Hanuimure TepMOXUMHYECKOE YpaBHEHHUE 3TOM PEaKluy, BEIUUCIUTE €€ TeIIOBOM 3P QeKT.
CKOINBKO TEMNOTHI BBHIIETUTCS, €CITH B PEaKIUH ObLT H3pacXo0BaH aMMuak o6beMoM 10 av® (m.y.)?
11. Tlpu cropanuu razoo0pa3HOTO aMMHaKa o0pa3yroTcs napsl Bojabl 1 okcun azota (I1). Ckonbpko
TEMIOTHI BBIAETUTCA MPH JTOH peaKium, eciy OblT TomydeH okcuy azota (II) o6bemom 44,8 v

(1.y.)?
12. Peakuus ropeHUs: METUIIOBOTO CIIUPTA BBIPAKAETCS TEPMOXHUMHUYECKHM YPAaBHEHHEM:
CH30H (k) + 1,502 (r) = CO2 (1) + 2H20 (k).
Beruucnute TeroBoi 3 QeKT 3Toi peakuu.

13. ITpu yBenmuenun temnepatypsl Ha 50 °C ckopocTh peakiuu Bo3pocia B 1024 paza. Beraucnute
TEMIEPATYPHbIN KOADPUIIMEHT peaKIiH.

14. Beruucnure, npu Kakoil TeMneparype peakuus 3akoH4uuTcs 3a 45 mMuH, ecnu nipu 293 K Ha 310
TpeOyercs 3 4. TemnepaTypHbiii KOAh(UIIUEHT CKOPOCTH PEAKIINH paBeH 3,2.

15. Ha ckosbKo TpajlycoB HYKHO ITOBBICUTH TEMIIEPATYpPy, YTOOBI CKOPOCTh peakiiuy Bo3pocia B 90
pa3? TemnepaTypHblii KO3ddULIUEHT paBeH 2,7.

4. MeTtoanueckne MaTepuaJibl, ONpeaessilone npoueaypy oueHnBaHus
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeJIbHOCTH



B Tabnume mnpuBeAcHBI OMHCAHUS TMPOLEIYp MPOBEACHHUS KOHTPOJIHHO-OIICHOYHBIX
MEPONPHUSITHIA ¥ TPOIEAYP OLEHUBAHUS PE3YIbTATOB O0YUEHUS C TIOMOIIBIO OLIEHOYHBIX CPEJICTB B
COOTBETCTBHUU C paboyei MpOrpaMMON JUCITUTIIINHBI.

HanmenoBanue
OLEHOMHOTO OmnmcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIBHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OILICHMBAHMUS PE3YNINbTAaTOB O0YUCHHUS
cpencTaa

[IpenoxaBaresb Ha YCTAHOBOYHOM 3aHSATHH JOBOJMT 10 OOYUYAIOIIUXCS: TEMBI, KOJINYECTBO
3aJaHuii B KOHTpPOJBbHOW pabore. KoHTponbHas paboTa JOKHA OBITH BBINOJIHEHA B
YCTaHOBJICHHBIH CPOK M B COOTBETCTBHU C MNpaBWIaMH K O(GOPMIIEHHIO (TEKCTOBOW M
rpadudeckoif yacteit), copmynupoBanHeMA B [Tonoxxenun «TpeboBaHMS K 0QOPMIICHHIO
TEKCTOBOM M Tpadudeckoil AokyMmMeHTanmuu. HOpPMOKOHTPONB» B TMOCHETHEH pemaKIny.
BeimonHeHHass KOHTpoONbHAs paboTa mepegaeTcst Uil IPOBEPKH MPETONaBaTeNio0 B
YCTaHOBJICHHBIE CPOKH. Eciu KOHTponbHash paboTa BBHINOJIHEHAa HE B COOTBETCTBHH C
YKa3aHUSIMH WM HE B TIOJIHOM 00beMe, OHa BO3BpalIaeTcs Ha JOpaboTKy

KontponsHas pabdora

3ammTa KOHCIIEKTOB, IPEAYCMOTPEHHBIX pabodel MporpaMMoi JUCIUIUINHBI, TIPOBOIUTCS
BO BpeMs IIPAKTUYECKHX 3aHATHH. [IpemomaBaTenh Ha TNPAKTHYECKOM 3aHATHH,

Konenexr MIPEALIECTBYIOMEM 3aHATHIO NPOBEICHUS KOHTPOIS, IOBOAUT AO OOYYAIONIIUXCS: TEMY
KOHCIIEKTOB U TpeOOBaHMs, IPEIBSIBISIEMbIC K UX BBIIOJIHCHUIO U 3aIUTE
TecTtupoBaHe NPOBOJUTCSA MO PE3yIbTaTaM OCBOCHMS TEM WM Pa3JIeNIOB TUCIUILIMHBI UIH
10 OKOHYAHMIO €€ M3YYEHHsS BO BpeMs NPAKTHUECKUX 3aHATHH. Bo Bpems mpoBeneHus
TectupoBanne TECTUPOBAHMS TMOJb30BAThCS Yy4COHHMKaMH, CIIPAaBOYHHKAMH, KOHCIIEKTAaMH JICKIHH,
(KOMIIBIOTEpHBIE TETpaJsIMU U PaKTHIECKUX 3aHATHH He paspemnieHo. [IpernogaBarens HA MPAKTHIECKOM
TEXHOJIOTHH) 3aHSTHH, IPEIIECTBYIONIEM 3aHITUIO IPOBEACHUS TECTA, JOBOJUT A0 00YJAIOIINXCS: TEMBI,

KOJIMYECTBO BaZ[aHI/Iﬁ B TECTC, BPCM: BBIIIOJHCHUA. PeSyJ’ILTaTBI TCCTUPOBAHNSA BUIHBI
06y‘IaIOH.[€MYC$[ Ha KOMIIBIOTEPEC Cpa3y NOCJIC MPOXOKACHHUA TECTa

3amura 1a00paTOpPHBIX PabOT MPOBOAUTCS BO BpeMsl JabOpaTopHBIX 3aHsATHIL. Bo Bpems
[POBEACHNUSI 3aLIUTHI TaOOpPaTOPHON PaGOTHI MOIB30BATHCS YICOHUKAMHE, CIIPABOYHUKAMH,
KOHCIEKTaMH JICKIHH, TeTPaIsIMHU HE Pa3pelleHO.

IpenomaBarens Ha nabopaTopHOM paboTe, MPEAMICCTBYOMECH 3aHATHIO POBCICHUS
3aIMThl  J1abOpaToOpHOW paboThL, HOBOOUT A0 OOYYArOIIMXCS: HOMEp 3allMIIacMOi
11ab0paTOpHO pabOTHL, BpeMsl Ha 3aIlUTy J1abopaToOpHOi paboThI.

IpenonaBarens HHGOPMHUPYET OOYYAIOIIUXCS O pe3yibTaTax 3al[UThl J1abOPaTOPHOI
paboThI cpasy Hocie ee KOHTPOIbHO-OLEHOYHOT0 MEPOIIPHSTHSI

JlabopaTopras pabora

Jna opraHuzanuMu M NOPOBEACHUS IPOMEXKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJIaHUS UJIW NHBIC MaTCpUallbl, HGO6XOI[I/IMI)I€ JUIA OICHKH 3HaHI/II\/'I, YMGHI/II\/'I, HaBBIKOB
U (MIIK) OTBITA IEATETBHOCTH, XapaKTePU3YIOUINX dTanbl (OPMUPOBAHUS KOMIIETEHIIUN B Mpoliecce
OCBOEHUSI 00pa30BaTENIbHOIN MPOTrpaMMBbl.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH JJI MPOBEJIEHUS MPOMEXKYTOUHOH arrecTanuu oOydaroliuecsl MOoJay4yaroT B Hadaje
ceMecTpa dYepe3 JIIEKTPOHHYI HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunHbiid
KaOMHET 00y4aromerocs).

Onucanue npouenyp nNpoBeieHusi MPOMeKYTOUHOH aTTecTauuu B (popMe 3a4eTa
W OLICHMBAHUS Pe3yJIbTAaTOB 00y4eHHA
[Ipy mpoBeneHMH TPOMEXYTOYHOW aTTecTallud B (opMe 3ayeTa IMpernojaBaTeslb MOKET
BOCIIOJIb30BAaThCs PE3yIbTaTaAMM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU B TeueHue cemectpa. C 1enbro
HCIIOJIb30BAaHUsl PE3yJIbTaTOB TEKYIIET0 KOHTPOJS YCIEBAEMOCTH, MpPENoAaBaTeb MOJICUUTHIBAET
CPEIHIOI0 OILIEHKY YpPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOydaromierocs (CyMMa OIICHOK,
MOJIy4YE€HHBIX 00yUYaIOUIMMCS, EIUTCS HA YHUCIIO OIIEHOK).

Ikana ¥ KpUTEPUH OLIECHMBAHHS YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIMI B pe3yJibTaTe
HU3y4eHUs] JUCHHUILINHBI IPH NIPOBEICHNU MPOMEKYTOUYHOM aTTecTAlNU
B hopMe 3a4eTa 1O pe3yJbTaTaM TeKYLIero KOHTPOJIsi
(0e3 1ONOJHUTEJIbHOT0 ATTECTAIIMOHHOT0 MCTILITAHUSA)
CpenHsist OLleHKa ypOBHS

c(hOpMUPOBAaHHOCTH KOMIIETEHIIUH [Tkana oneHUBaHMA
10 Pe3yIbTaTaM TEKYIIero KOHTPOJIS




Ouenka He wMeHee 3,0 W HET HU  OJHOM
HCYJOBJICTBOPUTCIILHOW  OLIGHKA IO  TEKyIIeMY «3aYTECHOY
KOHTPOJTIO

Onenka wmenee 3,0 wim ToOdyd4eHa XOTS OBl OfHA
HEYJOBJICTBOPUTEINIbHAS OIIEHKA TI0 TEKyIIeMy KOHTPOIIO

«HEC 3a4YTCHO»

Ecnm onenka ypoBHS c(hOPMUPOBAHHOCTH KOMITETCHIIMH OOydJaromerocss He COOTBETCTBYET
KpUTEpHUSIM TMOJTy4YeHHUs 3adera Oe3 JOMOJHUTEIBHOTO AaTTECTAllMOHHOIO HCIBITAHUS, TO
MIPOMEKYTOUHAs aTTeCTalusl MPOBOAUTCS B (opMe coOeceqOBaHUsS IO MEePEYHI0 TEOPETHUYCCKHUX
BOIIPOCOB U TUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B (OPME KOMITBIOTEPHOTO TECTUPOBAHHS.

[IpomexxyTounast arTectaus B popMe 3adera ¢ MPOBEJICHUEM aTTECTAIIMOHHOTO HCIIBITAaHUS
MIPOXO/UT HA MOCJIEIHEM 3aHATUHU 10 JUCLUIIUHE.

[Ipu mpoBeneHWHM TPOMEKYTOUHOW arTecTanuud B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus GOpMUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIIUILTHHE CITyIaiiHBIM
o06pazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJDKHBI OBITh 3aIaHUSAMHU OTKPBITOro TUIa U 50 % 3amanmuii
— 3aKPBITOTO THUIIA.



