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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HanpaBjieHuo noAroroBku 27.03.02 VYmopaBieHue KauecTBOM, YTBEpXKIAEHHbIM [Ipukazom
MunucTepcTBa HayKH | Bbiciero oopasosanus Poccuiickoit @eneparuu ot 31.07.2020 Ne 869.

[Mporpammy coctaBui(u):
K.X.H., IOLIEHT, aoueHT, I'. A. SIkumoBa

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui CIIOIB30BaHUS B yUeOHOM Mpoliecce Ha
3acenannn kadenapsl «TexHochepHas 6€30MacHOCThY, MPOTOKOI OT «5» Mast 2023 . Ne 9

3aB. kadeapoi, 1.T.H., mpodeccop E.A. Pym

COI'TTACOBAHO

Kadenpa «Ynpasienue kauecTBOM M HHKECHEPHAs TpaduKay, IPOTOKOI oT «2» urons 2023 1. Ne 9

3aB. xkadenpoii, K.T.H, TOLCHT E.[l. MosiuanoBa



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (hopMupOBaHKE IETOCTHOTO €CTECTBEHHOHAYYHOT'O MBIIICHHS;
JIOTUYECKOE OCMBICIIMBAHUE OCHOBHBIX 3aKOHOB XHMHH, TEOPHUH CTPOEHUS BEILECTBA, DHEPreTUKU M
2 CKOPOCTH XMMHUYECKHUX MpEeBpalleHnui, 3aKOHOMEPHOCTEHN MOBECHUS JUCTIEPCHBIX U AJIEKTPOXUMUYECKUX

CHUCTCM, nyTeﬁ TMOJY4YCHUA U peaKHI/IOHHOﬁ CIIOCOOHOCTH DJIIEMEHTOB U HX COCIUHECHUM

1.2 3agaun AUCHHMILIHHBI

[EEN

IIPUBHUBAHNEC HABBIKOB IPOTHO3UPOBAHUS U PCIICHUA 3a4a9;

N

YMEHUEC NPOBOJUTH XUMHNYCCKHUEC SKCTICPUMCHTLI C NaabHeHIe 06pa60T1<0171 TOJIYUCHHBIX PE3YyJIbTATOB,

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

[podeccroHanbHO-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
TBOPYECKOT'0 OTHOIIEHHMS K OyAyliel NesaTelIbHOCTH, TPO(heCCHOHAIBHON 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:

— (popmupoBaHKE CO3HATEIHLHOTO OTHOIIEHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIUTaHUE YECTH, TOPAOCTH, JIOOBH K MpPO(eccHn, CO3HATEIbHOTO OTHOIIECHHS K NPo(eccCHOHAIBHOMY IOMrY,
NOHMMAEMOMY KakK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— (hopMupoOBaHKE IICUXOJIOTHHU NPOdeccuoHana;

— hopMupoBaHue NPOHECCHOHATBHON KYJIBTYPbI, 3THKU MPO(ECCHOHATEHOTO 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/IHJ'H/IH])I U NIPAKTUHKHU, HA KOTOPbLIX OCHOBBIBA€TCH U3YYCHUEC JTAHHOM JUCIHHUIIIMHbI

1 ‘ I[I/ICLII/IHJ'II/IHa H3y4acTCs Ha Ha4aJIbHOM JTaric (I)OpMI/IpOBaHI/IH KOMIICTCHIINH

2.2 JIucuMnJIMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JaHHOM JMCUMIIJIMHbI
He00X0IMMO KaK MpeAllecTBYIOLIee

1 b1.0.26 BeposTHOCTHBIE METO/IBI 1 OCHOBBI MOJIETTUPOBAHHS
2 b1.0.27 Maremartuyeckasi JIOTUKa
3 b1.0.28 TeopeTrnueckasi MEXaHUKa
4 b1.0.29 DnexTpoTexHUKa U JIEKTPOHHUKA
5 b1.0.30 MarepuanioBeaexnue
6 B3.01(1) [ToaroroBka K mpoueaAype 3aIiuThl BBITYCKHON KBATH(DUKAIIMOHHON pabOThI
3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYUEHMUS 11O JUCHUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMUA K PE3YJIBTATAM OCBOEHUSA
OBPA30OBATEJIbHOU INPOI'PAMMBbI
Kon u Kon u HaumMeHoOBaHHe
HaMMeHOBaHHe HHIUKATOPA TOCTHKEHHS Inanupyembie pe3yabTaThbl 00yYeHUS
KOMITeTEHI[UH KOMITeTeHIIHH
3HaTh: MECTO XMIMUU B PSIY €CTECTBEHHOHAYYHBIX
JICIIUTUTAH;OCHOBHEIC TIPEICTABICHUS O CTPOCHUH aTOMOB
OIIK-1 Cnocoben ’ p poeH ’
MOJICKYJI U (ha3; 3aBUCMOCTh XUMUYECKHUX CBOICTB
AHATM3MPOBATH BEIIECTB OT UX CTPOCHHUS
3aauu OIIK-1.1 3HaeT OCHOBHEIE
. YMeTh: IPUMEHATh XUMUYECKHE 3aKOHBI I PEIICHUS
poeCCHOHATBHOM METOJIBI TEOPETHUECKOTO U
MPAKTUIECKHUX 33]1a9;[TAHUPOBATh U IIPOBOAHTH
JesITeIbHOCTH Ha AKCIEPUMEHTAITBHOTO .
. MPOCTEUIINE XUMUIECKUE IKCIIEPUMEHTEI, TPOU3BOIUTH
OCHOBE TOJIOKCHUH, HCCIIeIOBaHUS OOBEKTOB,
N pacueThl, CBSI3aHHBIC C HCIIOIb30BAHUEM XHMHUYECKHIX
3aKOHOB U METOJIOB MIPOIIECCOB U SIBJICHUI BEIIECTB
€CTECTBCHHBIX HAYK H > . "
Brnasets: OCHOBHOW TEpMHUHOJIOTHEH, KaCAIOIIEHCS BEICCTB
MaTeMAaTHKU
Y XUMHUYECKUX CUCTEM; HABBIKAMH IDTAHUPOBAHHUS
SKCIEPUMEHTA B 00pa0OTKU IKCIIEPHUMEHTAIBHBIX JaHHBIX
OIIK-2 Cnocoben OIIK-2.2 BeisBasieT u 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX U
(dhopmMynHpoOBaTh KIaccuGUIupyeT GU3NKO- ANEKTPOXUMHUIECKUAX CUCTEM;0CHOBHBIC ITyTH 00pa30BaHHS
3a1a49u XUMHUYECKHE TIPOIIECCHI, Y TIPEBPAIICHUS BEIIECTB;POIb XUMHH B CO3JJAHHU HOBBIX
npodeccruoHaTbLHOM MIPOTEKAOIIHE HAa 00BEKTE MaTepHAJIOB C 33JaHHBIMU CBOHCTBAMU
JIeATEeTLHOCTH Ha npodeccruoHaTbLHOM YMeTh: paboTath ¢ IUTEPATYpOH, BKITIOTAst
OCHOBE 3HAHUI JESITEIBHOCTH CHCIHANBHYO;BBISBILITE U KIACCU(PHUINPOBATH (HU3UKO-




PO HITBHBIX XUMHUYECKHE MPOIECCHI; TBOPUCCKH UCIIOIB30BaTh
pas3zenos MOJTYYCHHBIC 3HAHUSI B MPO(PECCHOHANBHOM JCSITEIBHOCTU
MaTeMaTHYECKUX U BiiageTs: HaBbIKaMH IPaMOTHOTO OOpaIIeHus C
€CTECTBCHHOHAYYHBIX XUMHUYECKUMH PEAKTUBAMHU;METOIaMH OTIPEACTICHHS
JUCHUATLIAH BaXHEUIIINX KOJTMYECTBEHHBIX XapaKTEPUCTHUK PA3ITUIHBIX
(MonyJeit) (U3NKO-XIMHYECKHX IPOLIECCOB;00padO0TKa M MPHMEHEHHE
MOJTYYCHHBIX PE3YJIbTATOB Ha 00BEKTaX MPOECCHOHATBHOMN
JIEATEILHOCTH
4 CTPYKTYPA U COAEP KAHUE NUCIHHUIIJINHbI
OuHnas ¢popma *Kox
Kon HaumeHoBaHHe pa3/1esioB, TEM H BHI0B padoT Cemectp Tacst ;:g:ﬁ:‘:::g:
Jlex Hp JIa6 crp KOMIIEeTCHIIUH
1.0 | Pasmen 1. O6mas u HeopraHuYecKasi XUMHSI.
11 OCHOBHEIE 3aKOHBI XUMHU 2 2 4 83?:;;
1.2 . OIIK-1.1
OmnpexneneHne MOJISIPHON MacChl YKBUBAJIICHTOB MeTajlia 2 2 OITK-2.2
1.3 | Crpoerne aToMa W TEPUOTUYECKHE CBOWCTBA METAJIIOB. OIlK-1.1
2 2 4
CrtpoeHne BemecTBa OIIK-2.2
1.4 | DnexTpoHHas CTpPyKTypa aTOMOB M OJHOATOMHBIX HOHOB 2 2 OIIK-1.1
METaJIOB OIIK-2.2
15 Peakuuu B pacTBopax 2 2 4 4 8g§:;;
1.6 OIIK-1.1
OCHOBBI AJIEKTPOXUMHUIECKUX MPOIIECCOB 2 2 6 OITK-2.2
1.7 OIIK-1.1
OKHCIUTENbHO-BOCCTAHOBUTEILHBIEC PEAKITHI 2 4 4 OITK-2.2
1.8 | Pan HampsbkeHuid, (pU3UUECKHEe U XMMHUUYECKHE CBOWCTBA OIIK-1.1
2 2 4
METaJIOB OIIK-2.2
1.9 DNEeKTPOIN3 PacIIaBOB U PACTBOPOB 2 2 4 5 835:;;
1.10 | Koppo3uss MeTamioB, METOOBl 3allUTHl METaUIOB OT OIK-1.1
KOppO3HU. DJCKTPOXMMHUYECCKas KOppo3us. AHONHOE H 2 2 4 4 OHK-ZIZ
KaTOTHOE TIOKPHITHE METAJLIOB '
2.0 | Pazgen 2. ®uznyeckas ¥ KOJJIOMIHASI XUMHUS.
2.1 | DHepreTuka XHMMHYECKHX  IIPOLECCOB,  XHMHYECKas OIIK-1.1
2 2
KMHETHKA, XHMHUYECKOe U (pa30BOe paBHOBECHUE OIIK-2.2
2.2 CKOpOCTh XUMUYECKUX pPeaKIuii 2 4 6 OIK-1.1
P peaxit OITK-2.2
2.3 . OIIK-1.1
TemnoBbie A3 GEKTH peakIuii 1 pacCTBOPCHHUS 2 2 6 OITK-2.2
2.4 OIIK-1.1
JlucriepcHBIC CHCTEMBI M IOBEPXHOCTHBIC SIBIICHUS 2 1 2 6 OITK-2.2
3.0 | Pa3nen 3. Xumust BMC.
31 [Nony4yeHne CUHTETHUECKHX MTOJUMEPOB 2 2 8 OINK-1.1
e THMEP OITK-2.2
dopma NpoMeKyTOUHOM aTTECTAllUM — 3a4eT 2 OINK-1.1
PMa POMENRYT 5 OIK-2.2
Hroro wacos (6e3 yuéTa 4acoB Ha IPOMEKYTOUHYIO 17 34 57
aTTECTAINIO)

5 ®OH/I OHEHOYHbIX CPEACTB JJIsA ITPOBEJIEHUA

TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUHU OBYYAIOIIUXCHA MO AUCIUIIJIMHE

@DOHJ OLIEHOYHBIX CPEACTB AJIs IPOBEJECHUS TEKYILEro KOHTPOIIA YCIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluu
110 AUcUHIUIMHE 0(OpMIIEH B BHE NpriioxkeHust Ne 1 k paboydeit mporpaMme AUCLMIUIMHBI M pa3MENIeH B 3JIEKTPOHHON
nH}popManmoHHO-00pa3oBaTeIbHOM cpenie Y HUBEpCUTETa, JOCTYITHOW 00y4YalomeMycst Yepe3 ero JMYHbIH KaOuHeT

6 YYUEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHMUIIIAHBI

6.1 YueOHas quTepaTypa




6.1.1 OcHOBHas JUTEpaTypa

Kon-Bo 3K3.
bubnmorpaduyeckoe onucanme B OubmmoTeke/
OHJIAWH
I'munka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHUK 171t BY30B - 20-¢ U3, mep. u
6.1.1.1 norH. JI. nuaka ; oz penakmueit B. A. ITorikoBa, A. B. badkoa.. Mockga : Onnaiin
o FOpaiirt, 2022. - 353c. - Tekcr: anexrponnsrit. - URL: https://urait.ru/bcode/490493
(mara obpamienus: 09.09.2022)
I'nunka, H. JI. [Ipaktukym 1o oOreit xumuu : yaeOHoe mocodue st
6.1.1.2 akagemudeckoro Oakanaspuata / H. JI. ['munka,B. A. [Tonkos,A. B. badkos,O. B. Omuaiin
R Hecteposa.. Mocksa : FOpaiit, 2021. - 248c¢. - Tekct: anexktponHsrit. - URL:
https://urait.ru/bcode/487283 (nara obpamenus: 09.09.2022)
I'nunka, H.JI. O6mmas xumus : yueOHoe nmocobue / H. JI. I'muuka. M. : KHOPYC, N
6.1.1.3 Omnnaitn
2013. - 752c.
6.1.2 lonoJIHUTEIbHAS JIUTEpATypa
Kon-Bo 3k3.
Bubmmorpadudeckoe onucanme B Oubnmoreke/
OHJIAWH
6.12.1 Pyccasckasi, H. B. MloHHBIE peakuny B pacTBOpax 3JIEKTPOJIUTOB : y4ed. nocodue / 210
o H. B. Pyccasckas, I'. A. SIkumoa. Upkytck : UpI'VIIC, 2004. - 66c.
6.12.2 Pyccasckas, H. B. Xumust ¢6. 3amau B 2 4. : ¢0. 3aga4 B 2 u. / pen. H. B. PyccaBckas 283
T ; cocT.: I'. A. SIkumosa, C. B. fckko. Upkytck : UpI'VIIC, 2016. - 102c.
6.1.2.3 SAxumosa, I'. A. Xumus : 1ab. npaktuxym / Genep. areHTCTBO X.-1I. TpaHCII., UpKyT. 275
o roc. yH-T myTei coobmr.. Upkytck : UpI'VIIC, 2014. - 99c.
6.1.2.4 Scwko, C. B. Xumus ¢6. 3amad : ¢6. 3amgau / coct.: C. B. fceko, I'. A. SIkumoBa. 274
o Upkyrck : UpI'VIIC, 2015. - 144c.
6.1.3 YueOHO-MeTOoAUYeCKHEe Pa3pa0OTKH (B T. Y. IJIsl CAMOCTOSITEIbHON paboThl 00y4aOIIUXCS)
Kon-Bo k3.
Bubmmorpadudeckoe onmcanme B OubnmoTeke/
OHJIANH
SlkumoBa, I'. A. MeTtonuueckue yka3anus o u3ydeHuto aucuumiusel 651.0.11.
Xumust 1o HampaBJIeHUIO ToATroToBKH 27.03.02 YmpaBieHne KauecTBOM IPO(HIiIb
6.13.1 VYnpasneHne Ka4eCTBOM B IPON3BOICTBEHHO-TEXHOIOTHUECKHUX chucTeMax / . A. Ornaiis
o SAxumosa; UpI'YIIC. — Upkytck : UpI'YIIC, 2023. — 13 c. - TekeT: 3MeKTPOHHBIH. -
URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_2878 1492 2023 1 signed.pdf
6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTH «UHTepHeT»
6.2.1 DnexTpoHHO-OubIHOTeHas cicTeMa «ObpasoBatenpHas miatgopma FOPAW T, https://urait.ru/
6.2.2 DnekTpoHHO-O0uOIMoTeuHas cucreMa «M3mgarenscTBo JlaHby, https://e.lanbook.com/
6.2.3 DIeKTPOHHO-OHOIMOTEHAs CICTeMa «Y HUBEPCUTETCKast OMOIMoTeKa OHIaiiey, https://biblioclub.ru/
6.3 IIporpamMHoe o0ecnieyeHre M MH(POPMAILHOHHbIE CIIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieyeHue
6.3.2 CnenuaJau3upoBaHHOE NPOrpaMMHoe o0ecrnieyeHne
6.3.2.1 \ He npenycmotpeno
6.3.3 UndopmanuoHHbie cipaBoOYHbIe CHCTEMbI
6.3.3.1 ‘ He npexycmoTtpeHbl
6.4 IlpaBoBble M HOPMATHBHBIE JOKYMEHTbI
6.4.1 ‘ He npenycMoTpeHb!

7 OMUCAHUE MATEPUAJIBHO-TEXHUYECKOU BA3bI,

HEOBXOJINMOM JIJIsSI OCYIECTBJEHHUS YYEBHOTI'O ITPOIIECCA

1O JMCIUITJIMHE

Kopnyca A, b, B, T, /I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsimeBckoro, 1. 15;
kopmyc JI UpI' VIIC waxoamtes — no aapecy T. UpkyTck, yi. JlepmonToBa, a.80

Yuebnas ayauropus J1-317 s npoBeneHNs IEKINOHHBIX M IPAKTHYECKNUX 3aHATHH, Ta00paToOpHEIX padoT,
TPYIIIOBBIX U HHAUBUIYAJIbHBIX KOHCYJIBTAIMNA, KypPCOBOTO MPOSKTHPOBAHMUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TEKyIIero KOHTPOJISI K MPOMEXYTOUHOH arrecTaruu. OcHOBHOE 000pyI0BaHuE:!
CHennanu3upoBaHHas Mebelhb

Jlabopatopus I'-109 «XumMus» 171 NpOBEAESHUS JIEKIIMOHHBIX M IPAKTHYECKHUX 3aHSITHI, 1JaO0paTOpHBIX
paboT, TPYNIOBEIX M HHAWBUIYAIBHBIX KOHCYIBTAIINH, KYPCOBOTO IPOCSKTUPOBAHUS (BBIITOIHEHHUS
KYPCOBBIX paboT), TEKYIIETO KOHTPOJIS ¥ IPOMEXKYTOUHOH arrectanui. OCHOBHOE 000PYIOBaHHE:
CHenHaTu3upOBaHHas MeOETb 3JIEKTPOIIKa( CYIIMIBHBINA; BECHI AIEKTPOHHBIC; MUKPOCKOIL; IEHKe;
nentpudyra; pebpaxromep; 6ans Boasaas, MKM®; pH-meTp; akBagucTHILISTOD




TTomereHus I CaMOCTOSTENBHON pabOThl 00YJIAIOIIMXCS OCHAICHB KOMITBIOTEPHON TEXHUKOM,
MOJKJIFOUEHHON K HH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOH ceTu « HTepHeT», U 00eCIeueHbI TOCTYIIOM B
JNEKTPOHHYI0 HHPOpPMAMOHHO-00pazoBaTenbHyto cpeny Upl YIIC. [Tomemenus st caMOCTOSITEIBHO M

4 paboThl 00yUarOIMXCSL:

— YHTAIBHBIC 3aJIBI;

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

— TIOMEIIEHHS U XPaHEeHUS B IPOPIIIaKTHYECKOT0 00CITyKUBaHHs yaeOHOTo 000opynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JJIAA OB YYAIOIIUXCA
11O OCBOEHMIO TN CHUMIIJIMHBI

Bun yue6HO#H

ESITOILHOCTH Opraanzanus yaeOHOH IesSITeTbHOCTH 00y4Jaromerocs

Jlekumst (ot matmHCKOrO «lection» — dYTeHHWE) — BHI ayJUTOPHBIX YYEOHBIX 3aHSITHH.
Jlexnus: 3akimanplBaeT OCHOBBI HAYYHBIX 3HaHUI B CHCTEMATH3UPOBAHHOMH, MOCIENOBATENBHOM,
0000mIeHHON (hopMe; pPaCKPHIBACT COCTOSHHE M TIEPCIIEKTHUBBI PA3BUTHS COOTBETCTBYIOIICH
o0nacTn HayKM W TEXHHKH; KOHLECHTPHUPYET BHUMAHHE OOYdYarOIIMXCS Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET TO3HABATEIbHYIO aKTHBHOCTH 00YJaOIINXCSI.

Bo Bpems NeKIMOHHBIX 3aHATHH OOYYAIOIIMICS IOKCH YMETh CKOHIIEHTPHUPOBATH
BHUMaHHE Ha HM3Y4acMbIX IPOOJIEMax W BKIIOYWTH B pabOTy BCE BUABI NMAMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTraTeNlbHy0. J[J11 3TOro Bech MaTepua, u3jlaraéMblii pernoiaBaTeiem,
oOydarolieMycsi HEOoOXOAMMO KOHCHEKTUpOBaTh. Ha MONSIX KOHCHEKTa CclenyeT IoMedaTh
BOIPOCHI, BbIACIICHHLIC o6yqa}ou11/1Mc>1 JJId KOHCYJIbTallMK C TpCrnoaaBaTeIEM. BI)IBO,HI)I,
Jlexknus MOJIyYCHHBIC B BUJIC POPMYII, PEKOMEHIYETCS B KOHCIICKTE MO TYCPKUBATh UIIA OOBOJUTH PAMKOIA,
4yToOBl JIydllle 3alOMHHANNCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPAaBOYHMK, COZIEPIKaIHi
OTIpeieTICHUs] Ba)KHEHIINX MOHATHH Jeknuu. K KaXXIoMy 3aHATHIO CieayeT pa3oOpars MaTeprall
npeaplaymed seknuu. M3ydas Martepwan mo y4eOHHWKY WM KOHCIIEKTY JIEKIHH, ciemyer
MEPEXOANTH K CIEAYIONIEMY BOMPOCY TOJIBKO B TOM CIydae, KOrJja XOpOIIO YCBOEH MPEabL Iy
BOIIPOC. Psi11 BONPOCOB TUCIUIIIMHBI MOXKET OBITH BBIHECEH Ha CAMOCTOSITEIbHOE H3yueHHe. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BHIOIHEHHUS. B KOHCIIEKTe JIeKIMi HEOOXOMMO OCTaBUTh MECTO
JUISL OCBEICHUS YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIA
BbI3BIBACT TPYAHOCTHU, IOMETUTH U NONBITATHCA HaWTH OTBET B peKOMeHﬂyeMOﬁ JaTepartype. Ecmu
CaMOCTOSTENILHO HE yJaeTcsi pa3o0paThcs B MaTepuae, To Heo0X0auMo chopMyIMpOBaTh BOIIPOC
1 33/1aTh NIPETOAABATEII0 Ha KOHCYJIBTAINH, HA IPAKTUYECKOM 3aHITHU

OCHOBHO 11eITBI0 TA0OPATOPHBIX PadOT SBIACTCS TEOPETUISCKOE 0OO0CHOBAHHUE, HATTIAHOE
W/WIA SKCIEPUMEHTAIBHOE IOATBEPKICHUE /WM TPOBEPKA CYIIECTBEHHBIX TEOPETHUICCKUX
MOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHanu3 CYHIECTBYIOIIUX METOAMK M METOJOB HUX
peamu3anui U T.7. OHH 3aHUMAIOT NPEUMYIIECTBEHHOE MECTO MpPHU H3YyYCHHH AMCIUIUIUH
00513aTe/IbHOM YaCTH U YacTH, GOPMUPYEMOH yuacTHHKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

Hcxoas u3 nienu, cofepkaHueM J1abopaTopHBIX paboT MOTYT OBITh:

- OKCIIepUMEHTaNIbHas MPoBepKa GOPMyII, METOIUK pacdeTa;

- IpOBEICHIE HATYPHBIX N3MEPEHHI CBOHCTB, pa00YNX IapaMeTPOB, PSKUMOB pabOTHI MIPH
MTOMOIIN JTAOOPaTOPHOTO 0OOPYIOBAHUS W/HITH CTEHIOB  MAKETOB;

- 03HAKOMJICHHUE, aHAIN3 ¥ TEOPETHUCCKHE BBIKIIAJKH [0 YCTPOHCTBY, IPUHITUITY ACHCTBHS
U crroco0aM 00CTy)KHBaHUS allllapaToB, JeTajleld MallinH, MEXaHU3MOB, TIPOIIECCOB, MMPOTEKAOIINX
B HUX TIPH 3TOM U T.1.;

- HarIsigHAs rpaduveckas WHTEpIpeTanns YepTekel, cxeMm, 0ObEeMHBIX TOBEPXHOCTEH H
T.J1., BOCHPOHU3BOJUMBIX C TIOMOIIIBIO CHEIMATH3UPOBAHHOTO IPOTPAMMHOI0 0OECIICUECHNS;
JlaGopaTtopHas - UMUTAIlMOHHOE MOJEIHPOBAHME IPOIECCOB, MPOTEKAIOMNX B CIIOXKHBIX XHMHYECKHUX,

pabota (bu3NUeCKUX, MEXaHMUYCCKUX, JICKTPHUCCKUX U MP. 00BEKTAX;

- HaIJIAOHOE NpeACTaBIeHHe O paboTe TNepcoHala KOHKPETHON OpraHu3aluy WU
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHRIX M BHEIITATHBIX CUTYAIHH
B BUPTYaJIbHBIX CHENHATU3UPOBaHHBIX APM (aBTOMaTH3MPOBAHHBIX pabOUMX MECT);

- YCTaHOBJIEHHE M IOJTBEPKACHHE 3aKOHOMEPHOCTEeH (IIyTeM CpaBHEHHS MPOBEJCHHOTO
SKCIIEPUMEHTA U PACCUYMTAHHBIX 3HAYEHUI) U T.11.;

- O3HAKOMJIEHHE C METOJUKAMU MPOBEACHUS SKCIEPUMEHTOB, HArSJHBIM yCTPOHCTBOM
CTEHJ-MaKeTOB U IIp.;

- YCTaHOBJIEHUE CBOMCTB BEUIECTB, UX KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK;

- aHAJIN3 Pa3IMIHBIX XaPaKTEPUCTHK MIPOIECCOB, B TOM YNCIIE TIPOU3BOACTBEHHBIX U MHBIX
MIPOIIECCOB,;

- pacdeT mapaMeTpOB PA3MUYHBIX SBICHUH M MPOIECCOB, CMOAEIMPOBATH KOTOPHIE HE
BO3MO’KHO B PEaJIbHBIX YCIOBHAX (HaIpUMep, Ype3BbIYaifHbIC CUTYAIUH U TIp.);

- HaOJIIOICHNE Pa3BUTHS SBJICHUH, IPOIIECCOB | JP.

JlommyckaeTcsi nHOE coJiepkaHue J1abopaToOpHBIX padoT, eciu 3T0 OyJIeT crmocoOCTBOBATh
peanu3anyy 1eyiei u 3a1a4 TUCIUIDIHHBL 1 (POPMHUPOBAHUIO COOTBETCTBYIOIIAX KOMIICTCHIHIA.




ITo xapakTepy BBIIONHAEMBIX Ja00PaTOPHBIX PAOOT BO3MOIKHBI:

- O3HaKOMHUTEJbHbIE palbOTBHI, HCIONB3yeMBblE Ul  3aKpeIUIeHUs  W3yYeHHOI'o
TEOPETHYECKOTO MaTepUalIbl;

- aHAJIMTHYECKUE pabOoThI, UCTIOIb3yEMbIE JUIS MOJYy4YEeHHsI HOBOM MH(OPMAIMK HAa OCHOBE
(hopMann30BaHHBIX METO/IOB,;

- TBOpYECKHE pabOThl, ODHEHTHPOBAHHBIE HA CAMOCTOSTEIBHBIN BBIOOD MMOJIX0JI0B PEIICHNUS
3aj1ad.

[Ipexnme, WeM NPUCTYNHTH K JTa0OPATOPHBIM 3aHATHAM, OOYJaroIIUMCS HEO0OXOAUMO
MTOBTOPUTH TEOPETHUUECKUI MaTeprai 1mo Teme padotsl. Kaxkmgas mabopaTopHas pabora ocHaleHa
METOJMYCCKHMH YKa3aHUsIMH, pa3paboTaHHBIMH NPENOIaBaTeIIIMU, BENYIIUMU THCLHILIMHY

CamocTosTeabHas
pabota

OOydyeHne 1O MUCHUILIMHE «XHMHUS» NpPEAyCMaTpHBaeT AKTUBHYIO CaMOCTOSTENBHYIO
paboty obyuatomerocs. B pazmene 4 paboueit mporpaMMbl, KOTOpPBIN HaszbBaeTcs «CTPyKTypa U
COepXKaHWe IUCUMIUIMHBD), BCE Yachl CaMOCTOSTENBHOW paOOThI paclUCcaHbl MO TeMaM M
BOTIpOCaM, a TaKXKe yKa3aHa HeoOXoauMas yaeOHas InTepaTypa: 00yJIaroniics n3ydaeT yIeOHbIi
MartepHal, pa3dupaeT NPUMEpHl M pellaeT pa3HOYPOBHEBBIC 3aJa4l B paMKaX BBIIOJHEHHS Kak
00IMX TOMAITHAX 3aJaHUH, TaK ¥ HHANBUAYAIbHEIX goMamHux 3agannii (UA3) u apyrux BUIoB
paboT, IPEeoyCMOTPEHHBIX paboyell MporpaMMol AWUCHUIUIMHBEL [IpH BBEIIOJHEHHH JOMAIIHUX
3aJaHuil oOyuaromemycs clexyeT OoOpaTHThCS K 3ajayaM, PEIIeHHBIM Ha MNpeAbIIyIInuX
MPaKTHYECKUX 3aHITUSX, PEIICHHBIM JIOMAIIHUM padoTaM, a Takke K NpUMepaM, IMPHUBOJIUMBIM
nekropoM. Ecnm sroro OyJaer HEZOCTATOYHO JUIA BBIIOJIHEHHMS BCEH pabOTBI MOXKHO
JIOIIOJIHUTENILHO BOCIOJIB30BAaThCSl YYEOHBIMH IIOCOOMSIMM, TPHBEICHHBIMH B pasnene 6.1
«YuebHas nureparypa». Ecnu, HecMOTps Ha M3y4eHHBIH MaTepuan, 3aJaHue BBIIOIHUTH HE
ylaercs, T0 B 00s3aTEIbHOM IMOpPsIKE HEOOXOIUMO MOCETHTh KOHCYJIBTALUIO IMpEnojaBaTels,
BEYIIEro NPaKTHYECKUE 3aHATHS, W/HIA KOHCYJIBTALHIO JISKTOPA.

JoMainHue 3ajJaHus, WHAWBHIyalbHBIC JOMAallHUE 3aJaHdAs M Jpyrue paboThl,
NpeNyCMOTPEHHBIE paboyeii MporpaMMOil JUCIUIUTHHBI TOJKHBI OBITH BHITOIHEHBI 00yJaOIIMCS
B YCTaHOBJICHHBIC IIPENOJABATENIEM CPOKH B COOTBETCTBHH C TPEOOBaHUSIMH K O(OPMIICHHIO
TEKCTOBOH W rpaduyueckoil fokyMeHTanuH, chopmynupoBanHbM B [lonoxenun «TpeboBanus k
0(opMIICHHIO TeKCTOBOM M rpaduuecKoi JokyMeHTauuu. HopMOKOHTPOIE)

Kommiekc yueOHO-METOOMYECKNX MAaTEpHalioB 10 BCEM BHUAAM y4eOHOH AEATENbHOCTH, IIPEAYCMOTPEHHBIM paboueii
MIPOTPaMMO¥ TUCIMIUIMHEI (MOIYJIS), pa3MeIleH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTenbHoi cpeae Upl VIIC,
JOCTYIHOX 00ydaromemMycs 9epe3 ero JINYHbIN KaOMHEeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

®OHA OHEHOYHBIX CPEJACTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETESHITUH Y 00yUaOIUXCS.

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;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOH/JT OLICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOUEBBIX MPUHLMUIIOB OLICHUBAHMUS:
BaJIMTHOCTh, HAJIS)KHOCTh, 00bEKTUBHOCTh, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS O0pa30BaTEIbHON MPOTpaMMBbI; JaeT OOIlee MPEACTaBICHUE O BHJIEC
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 YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIHI; MPEeArnoIaraeT roOTOBHOCTh pelaTh MPAKTUYECKUE 3a]]a4d MOBBIIICHHOW CIIOKHOCTH,
HETHUIIOBBIE 33J[a4d, MPHUHUMATH NMPO(PECCHOHAIBLHBIC M YIPABICHUYECKUE PEIICHUS B YCIIOBUIX
HENOJHOW  OMpEeAENeHHOCTH, TMPU  HEIOCTATOYHOM JOKYMEHTaJIbHOM, HOPMAaTHBHOM U
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.

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

HOJIO)I(CHHfI, 3aKOHOB U MCTOAOB €CTECCTBCHHBIX HAYK U MAaTEMAaTUKU

JuctuiuimHa « XUMHUSD» Y9acTBYET B (JOPMHUPOBAHUU KOMITETCHIIUI:
OIIK-1. CriocoOeH aHanu3upoBaTh 3aa4u MPOPECCUOHATBHON JIEATEIBHOCTH HA OCHOBE

OIIK-2. CniocoGen (popMynupoBaTh 3a1a4u IpoPecCHOHATBHOMN EeSTENTFHOCTH Ha OCHOBE

3HaHUHN NPO(UILHBIX Pa3/IeI0OB MATEMATHUECKUX U €CTECTBEHHOHAYYHBIX TUCIUILIAH (MOIYIICH )
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouyHasi gopma o0y4eHust

HaumeHoBanne Kon
HaumMmeHOBaHHE OLIEHOYHOTO
KOHTPOJIBHO- HMHIUKATOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOT'O JIOCTHKEHUS *
MpOBEACHUSI*)
MEpOIPHUATHS KOMITETEHIINU
2 ceMecTp
1.0 Pazgen 1. O61mas 1 Heoprann4yeckasi XMMHUst
. Koncnekr (micsMeHHO
Texymuit OIIK-1.1 ( )
11 OCHOBHBIE 3aKOHBI XUMHH Konrponbhas padora (KP)
KOHTPOJIb OIIK-2.2
(MMCBMEHHO)
12 Texyrmmmii OmnpeneneHne MOIIPHOH MacCHI OIlK-1.1 JlaboparopHas paboTa
' KOHTPOJIb SKBHBAJICHTOB METaJlIa OIIK-2.2 (TTCBEMEHHO/YCTHO)
CtpoeHne aToMa 1 HEPHOANIECKHE Koncnexr (mucpmerro)
Texyrmmmii P PHO OIlK-1.1 TectupoBanue
1.3 cBolicTBa MeTaiioB. CTpoeHue
KOHTPOJIb OIIK-2.2 (KOMITBIOTEpHBIE
BEIIECTBA
TEXHOJIOTHH)
KoHcnekT (miceMeHHO)
14 Texywmuii OJeKTpoHHas CTPYKTypa aTOMOB U OIIK-1.1 TectupoBanue
' KOHTPOJIb OTHOATOMHBIX HOHOB METAJIJIOB OIIK-2.2 (KOMITBIOTEpHBIE
TEXHOJIOTHH)
Texymmii OIIK-1.1 JIabopaTopHas paboTa
15 Y Peakuuu B pacTBOpax paTopras p
KOHTPOJIb OIIK-2.2 (TTMCHEMEHHO/YCTHO)
KoHcnekT (miceMeHHO)
16 Texymuii OCHOBBI NIEKTPOXUMHUUECKUX OIIK-1.1 TectupoBaHue
' KOHTPOJIb HPOIIECCOB OIlK-2.2 (KOMITBIOTEpHBIE
TEXHOJIOTHH)
KontponsHas padora (KP)
17 Texymmmii OKHCITUTENLHO- OIlK-1.1 (TTMCBMEHHO)
' KOHTPOJIb BOCCTAaHOBUTEJIbHBIC PEaKIHU OIIK-2.2 JlaboparopHas padoTa
(IMCHEMEHHO/YCTHO)
18 Texymmmii Psin HanpspxeHUi, QU3HYeCKUe U OIlK-1.1 JlaboparopHas paboTa
' KOHTPOJIb XAUMHYECKHE CBOWICTBA METAJIIOB OIIK-2.2 (TTHCBEMEHHO/YCTHO)
KontponsHas padora (KP)
(TTMCBMEHHO)
. JlabopaTopHast paboTa
Texymmmii DJEeKTPOIH3 pacIiaBOB U OIlK-1.1 patopHa p
1.9 (TTHCBEMEHHO/YCTHO)
KOHTPOJIb pacTBopoB OIIK-2.2
TecTupoBaHue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
Kopposust metanmios, MeTo b1
3a pETLI METaJIOB o; KO Z(l)31414 Kontponyuaz pagora (KP)
Texymuii H PP ' OIIK-1.1 (mUCchMEHHO)
1.10 ONEeKTpOXUMHUYECKast KOPPO3HSL.
KOHTpPOJIb OIIK-2.2 JlabopaTopHast paboTa
AHO/IHOE ¥ KaTO/THOE TTOKPBITHE
(TTHCHEMEHHO/YCTHO)
METaIoB
2.0 Pasznen 2. ®uznyeckas M KOJJIOMAHAS XHUMHS
OHepreTnka XUMHYECKUX Kontponsnas padora (KP)
21 Texymumi MIPOLIECCOB, XUMHUUECKAs] KHHETHKA, OIIK-1.1 (MCBMEHHO)
' KOHTPOJIb XUMHYECKoe u (a3oBoe OIIK-2.2 JlaboparopHas padoTa
paBHOBecHe (TTCBEMEHHO/YCTHO)
Texyrmmmii . OIIK-1.1 JlabopaTopHast paboTa
2.2 yi CKOpOCTh XMMHUYECKUX PEaAKIIUi parop p
KOHTPOJIb OIIK-2.2 (TMCHMEHHO/yCTHO)




TectupoBanue
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
JlaboparopHnas pabota
Texyrmmii Tenmossie 3¢ exTs! peakuunii u OIlIK-1.1 (MMCEMEHHO/YCTHO)
2.3 TectupoBanue
KOHTPOJb pacTBOpEHUst OIIK-2.2
(KOMIIBIOTEpHBIE
TEXHOJIOTHH)
24 Texyrmmii JucriepcHbIE CHCTEMBI H OIlK-1.1 KOHCIIEKT (IIHCHMEHHO)
KOHTPOJIb MTOBEPXHOCTHBIE SIBICHUS OIIK-2.2
3.0 Paznea 3. Xumuss BMC
31 Texymumii IlonydyeHue CUHTETHYECKUX OIlK-1.1 KoHCIIeKT (IIHCEMEHHO)
KOHTPOJIb MOJIIMEPOB OIIK-2.2
3adert (cobecemoBanme)
[IpomexxyTounas Bee pasieint OIlK-1.1 3a4er - TeCTUPOBaHME
aTTecTalus pasa OIlIK-2.2 (KOMIIBIOTEpHBIE
TEXHOJIOTHH)

*®opmMa MpoBeIeHUsT KOHTPOJIbHO-OLEHOYHOTO MEPOIPUITHS: YCTHO, MMCbMEHHO, KOMIIBIOTEPHbIE
TCXHOJIOTHUH.
Onucanue nokasaresed 1 KpuTepueB OLlCHNBAHUS KOMIIETEHIIUIA.
Onucanue mKaJja OUeHUBAHUS

KoHTpons kauecTBa OCBOCHHS JIWCIHUIUIMHBI BKIIOYaeT B C€e0S TEKYHIMA KOHTPOJIb
YCIEBAEMOCTH U MPOMEXKYTOUHYIO aTTeCTalluio. TeKylmuid KOHTPOJIb YCIEBAEMOCTH U
POMEXYTOUHAs aTTecTanus OOYJYaIOMIMXCsSl TMPOBOAATCS B LENAX YCTAHOBICHHS COOTBETCTBHS
JOCTHKEHUI  O0y4arommxcs MO3TalmHbIM TpeOoBaHUSIM 00pa3oBaTeNbHON MpOrpamMmbl K
pe3yabTataM 00y4deHus: ¥ pOPMHUPOBAHUS KOMITETCHIINH.

Tekymuil KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHJI CHCTEMAaTHYECKOW IMPOBEPKU 3HAHUM,
YMEHMM, HAaBBIKOB OOywaromuxcs. 3ajaya TEKYIIEro KOHTPOJII — ONEpPAaTHBHOE U PETYNISIPHOE
yrpaBieHHe Y4eOHOM NesTeNbHOCTHIO 00YYarOINXCs HA OCHOBE 0OpATHOMU CBSI3U U KOPPEKTUPOBKH.
Pe3ynpTaThl OLICHMBAHUS YUUTBIBAKOTCS B BUAE CPEIHEW OLIEHKH IPU MPOBEAECHUHU ITPOMEKYTOUHON
aTTECTAaLUU.

JU1s OLleHMBaHUS Pe3yIbTaTOB 00yUEHHs UCTIOIb3YEeTCsl YeThIpeX0allibHas IIKaja: «OTIUYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYJOBIETBOPUTEILHO» U IBYXOa/UIbHAS IIKAJA: «3aU4TEHOY,
«HE 3aUTEHO».

[lepeueHb OLIEHOYHBIX CPEICTB, MCIOJb3YEMBIX JUISl OLCHUBAHUS KOMIIETEHIMH, a TaKkKe
KpaTKasi XapaKTepHUCTHKa 3TUX CPEACTB MPUBECHBI B TAOIUIIE.

Texkymuii KOHTPOJIb

IIpencraBnenue
HaumeHnoBanue
No Kpatkas xapakTepucTHKa OLIEHOYHOTO CPECTBA OIIEHOYHOTO
OIIEHOYHOTO CpeJiCTBa
cpenctea B @OC

Tunosoe 3alaHueC

C CACTBO JId IIPOBCPKH CHHI NPHMEHSITh IIOJYYCHHBIC
P P P yM P y JJIA BBIIIOJTHCHUA

3HaHUA TI0 3apaHCe onpe):[eneHHoﬁ METOJAUKE JIA PCIICHUA

Kontposnsnas pabora . KOHTPOJIBHOI
1 (KP) 3a[a4 WIN 33/IaHUH 110 pa3/iely AUCIUITIINHEIL. AGOTHL 10
MoseT ObITh HCIIOJB30BAaHO JUISi OLICHKH 3HAHWH, yMEHHH, p
paszenam/Temam
HaBBIKOB U (MJIM) OTIBITA JIESTEBHOCTH 00Y4aIOIIUXCS
JICIUIIIMHBI

OcoObIii BU/I TEKCTa, B OCHOBE KOTOPOTO JIC)KUT aHAINTHKO-
CHHTETHYECKasl nepepadoTka WH(POpPMAIHUN MEPBOMCTOYHUKA
(ucxomuoro Tekcta). Llenp 9To# neaTeIbHOCTH — BBHISIBICHHE,
cucremMarn3anus u 0000meHne (¢ BO3MOXHON KPUTHYECKOH
OLIEHKOW) Hambomee MEHHOH (I KOHCHEKTHPYIOIIETO)
nHpOpPMAanNH.

MoskeT OBITh HCTOJB30BAHO IS OICHKW 3HAHUH, YMEHUH,
HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00YJaIOIINXCS

2 | KoHcrexr TeMbI KOHCIIEKTOB

TectupoBanue Cucrema CTaHJZAPTHU3WPOBAHHBIX 3a/JlaHUH, MO3BOJIIOIIAS
3 | (koMITIbIOTEpHBIE AaBTOMATU3UPOBATh NPOLELYPY U3MEPEHUSI YPOBHSA 3HAHUU U
TEXHOJIOTHH) YMEHHUH 00yJaronierocs.

DoH TeCTOBBIX
3aJaHAI




Mosker OBITh HCTOJB30BAHO JUIS OICHKW 3HAHUH, YMEHUH,
HABBIKOB U (WJIK) OMBITA JCSITCIBPHOCTH 00YJYarOIIUXCS

4 | Jlaboparopnas pabota

CpenctBo, IMO3BOJISAIONICE OICHUTh yYMEHHE OOydJaromerocs
NMMCbMEHHO/YCTHO W3JIaraTh CyTh IIOCTaBJICHHON 3aaauw,
CaMOCTOSTENIFHO MPUMEHATh CTAHAAPTHBIC METOMBI PEIICHHUS
MOCTaBJICHHON 3aJa4yd C HCIIOJIb30BAaHUEM HMEIOLIEHCS
nabopaToOpHO#  0a3bl, MPOBOJUTH AaHAIM3 MOJYYCHHOTO
pe3yabTata paboThI.

Mo3KeT OBITh HCIOJIb30BAaHO IS OLICHKH YMCHHUMH, HABBIKOB U
(W) OTbITa AEATEILHOCTH 00YUYAIOIIUXCS

OO6pa3er 3aganus
JUIS BBITIOJTHEHUS
nmabopaTopHOH
paboTh 1
IIPUMEPHBIN
nepeyeHb
BOTIPOCOB IS €€
3aIIUThI

IIpoMexxyTouHas arrecrauus

IIpencraBnenue
HanmenoBanune
Ne Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OLIEHOYHOI'0
OIIEHOYHOTO CPEeICTBA
cpenctea B DOC
[lepeuenn
CpencTBo, MO3BOJISIONIEE OIICHUTH 3HAHUS, YMEHUS, HABBIKOB TEODETHICCKIX
1 (WIM) OTIBITA NESATETHLHOCTH 00YYarOmerocs 1Mo JUCIUTUIAHE. P
1 | 3auer . . | BOIIPOCOB H
MoeT OBITh HWCHOJB30BAHO JUI OLCHKH 3HAHWH, YMEHUH,
MIPaKTUIECKUX

HABBIKOB U (WJIN) OTBITA JESTEIHPHOCTH 00YJIarOIIUXCs

3a/laHuH K 3a4eTy

TecT — npomexxyToUHas
2 | arrectanus B popme
3a4eTa

CuctemMa  aBTOMATHU3UPOBAHHOTO  KOHTPOJS  OCBOCHHS
KOMICTEHIINA (YacTH KOMIIETCHIIMK) OOyJaroImuMcs TIo
JUCUUIUIMHE (MOJIYJII0) C UCIIONb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

MooxeT ObITh HCIOJB30BAHO JUISi OICHKH 3HAHUN, yMEHHH,
HABBIKOB U (HJIH) OMBITA JACATEIBHOCTH 00YYAOIINXCS

DoHg TeCcTOBBIX
3aJaHuN

KpnTeplm M IIKAJIbI OLIEHUBAHNA KOMIIETEHIIMH B pe3yJbTaTe U3YUYCHUA NUCHUIIJIUHBI

NPHU NPOBeIeHUM NMPOMEeKYTOUHOM aTTecTanum B popme 3auera. lllkasa oueHnBaHusI yPOBHS

0CBOCHHUSA KOMIIeTEeH M

IIIxana oneHuBaHMs

Kputepuu oneHuBaHus

YpoBeHb
OCBOCHHUSA
KOMIICTCHIIUN

«3a4YTCHO»

OO0yyatonuiics TPaBUIBHO OTBETUJ HA TEOPETUYECKUE
BOMpOCHL. [Ioka3an OTAMYHBIC 3HAHUS B PaMKax y4eOHOTO
MaTepuaia. [[paBUIbHO BBITIOIHII IPAKTHUCCKUE 33 JaHHUS.
[Mokaszan OTAMYHBIE YMEHUS ¥ BIIQJCHHUS HABBIKAMH
MPUMEHEHUS [TOJTYYECHHBIX 3HAHUN U yMEHHH [IPU PELICHUH
3a7a4 B paMKax ydeOHoro martepuana. OTBETHI Ha BCE
JIOTIOJTHUTENBHBIE BOIPOCHI

Bricokmit

OOyuarouuiicst ¢ HeOOIBIIUMU HETOYHOCTSIMH OTBETHIT Ha
TeopeThyeckue BOMpochl. [lokaszanm XOopoline 3HAHUS B
pamkax  y4debHoro wmatepuaima. C  HeEOOIBIIUMHU
HETOYHOCTAMU BBIITOJIHHUJI MpaKTUYICCKUEC 3aaHusl.
ITokaszan Xopomue YMEHUA U BJIAJCHUSA HaBbIKaMU
[IPUMEHEHHUS NI0JYyYEHHBIX 3HAHUN U YMEHUH IIPU PELICHUU
3a7a4 B pamkax ydyeOHoro wmarepuana. OTBeTHN Ha
6OJ'II)IHI/IHCTBO JOTMOJIHUTCIIbHBIX BOIIPOCOB

ba3zoBbIit

OO0yyatronuiics ¢ CyleCTBEHHBIMA HETOYHOCTSIMU OTBETHIT
Ha TEOPETHICCKHE BOTIPOCEHI. [Moxkazan
VIOBJICTBOPUTEIbHBIC 3HAHUS B paMKaXx y4eOHOro
Matepuana. C CymecTBEeHHBIMU HETOYHOCTSMHU BBITTOJTHIIT
MpakTH4YecKue 3anaHus. [lokasan yIOBIETBOPUTEIHHBIC
YMCHUS M BJIAJICHUS HABBIKAMH MPUMCHEHHS MMOTy4CHHBIX
3HAaHUI U YMEHUI MPY PEIICHUH 3a/1a4 B PaMKax y4eOHOTO
MaTepuaia. JJomycTria MHOTO HETOYHOCTEH IPU OTBETE Ha
JTOTIOJTHUTEJIBHBIC BOPOCHI

MuHUMaILHBIN

«HE 3a4TCHO»

OOyJaronuiicss IpU OTBETE HAa TEOPETHUYECKHE BOIIPOCHI U
npu BBITIOJIHEHUU MPaKTHYECKUX 3aJIaHui
MPOIEMOHCTPUPOBAJI HEJIOCTATOUYHBIM YPOBEHb 3HAHUU U
YMEHHH TpU pelieHuH 3ajad B paMKax y4eOHOTo

Komnerenuus
He cpopMupoBaHa




MaTtepuala. HpI/I OTBCTaX Ha AOIMOJHUTCIbHBIC BOMIPOCHI
OBLIO JOIMYHICHO MHOXKCECTBO HETIPABUJIbHBIX OTBETOB

Tect — mpomexyTouHas artectanus B popme 3auera

[IIxana onieHUBaHUS

Kpurepuu oneHuBaHus

«BavYTCHO»

OOyyaronuiicst BepHO oTBeTI Ha 70 % W Ooyiee TECTOBBIX 3a/laHUM MPU MPOXOKACHUH

TCCTUPOBAHUA

«HC 3a4YTCHO»

OOyyaronuiicst BEpHO OTBETWI Ha 69 % M MeHee TECTOBBIX 33/IaHHU NPH MPOXOKACHUH

TCCTUPOBAHUA

KpuTtepuu u mKaiabl OlleHUBaHUS Pe3yJbTATOB 00yUYeHHUsI PH NPOBeIeHN U
TEeKYIero KOHTPOJIsl yCIieBaeMoCTH

KonTponbnas pabota

[IIxanbl OLleHUBAaHUS

Kpurepuu onieHuBaHust

«OTIHYHO»

«XOpOoIo»

«YZOBJIETBOPUTEIBHO»

«3BadyTCHO»

OOyJarommiicst TIOJHOCTBIO M IPAaBIJIBHO BBINOTHWI — 3aJaHUC
KOHTPOJIbHOH paboThl. [ToKka3an oTIMYHbIC 3HAHUSA U YMEHHUS B paMKax
YCBOGHHOTO ydeOHoro marepuana. KoHTponbHast pabora odopmiieHa
AKKYpaTHO M B COOTBETCTBHU C IPENbSIBISIEMBIMH TPEOOBAHUSIMHU

OOyyaromuiicst  BBIIOJHWI  33JlaHHe  KOHTPOJBHOW  paboThl ¢
HEeOOJBIIMMU HETOYHOCTAMU. Iloka3zan XOpomne 3HaHuA U YMCHUSA B
paMKax YCBOEGHHOro yueOHoro Marepuana. EcTb HegocTtatku B
o(opMIICHUN KOHTPOJILHOM PabOTHI

OOyyaromuiicst  BBIIOJHWI ~ 33JaHH€ KOHTPOJBHOW  pPaboThl €
CYIICCTBCHHBIMU HCTOYHOCTAMH. Tlokazan YAOBJICTBOPUTECIILHBIC
3HAaHMS W YMEHUS B paMKax YCBOSHHOro y4eOHOro Marepuasia.
KauecTBo 0(hOopMIICHHSI KOHTPOJIBHON pabOTHl MMEET HEI0CTaTOYHBIH
YPOBEHB

«HCYAOBJICTBOPUTCIBHO»

«HEC 3a4YTCHO»

OOyyJaromuiicss HE MOJHOCTHIO BBIMOJHII 33/aHUS KOHTPOJILHOM
paboTHI, IPH 3TOM MPOSIBHI HEAOCTATOUHBIH YPOBCHD 3HAHUH W yMEHHUH

Koncmiext

IIIxanb! OLIEHUBAHUS

Kpurepun oneHnBanus

«OTIIUYIHO»

«XOPOLLIO»

«YHAOBJICTBOPUTCIILHO»

«3a4YTCHO»

Koncnekr 1mo Teme BEIIOJIHEH B 0003HAYCHHBII npenoaaBaTeyieM CPpOK.

KoHCHeKkT BBINOJIHEH O0YYarOmMMCS M0 33JaHHONH TeMe B IOJIHOM
obbeMe ¢ COONIOJeHHEeM HEOOXOIUMOM  MOCIIE0BATEILHOCTH.
O0yyatoruiicst paboTall MOJHOCTHIO CAMOCTOSTENBHO; PACKPBLUT TEMY
MOJHOCTBIO U OTBETHJI HA BCE BOMPOCHI IPEMOIABATENS [0 KOHKPETHOMN
TeMe KoHcrmekTa. KoHcmekT odopmiieH akkypatHo, B Haubosee
ONTUMAJILHOH sl PUKCAIIK PE3YIbTATOB (hopMe

KoHcnekT o Teme BBIMOJHEeH B 0003HAYEHHBIH MpenoiaBaTeleM CpPOK.

KOHCIIEKT BBITIONHEH OOYYAOMMMCS TI0 3aJaHHOW TeMe B MOJHOM
o0beMe ¢ coOrofeHueM HEOOXOAMMOHM  IOCIIEN0BATEIbHOCTH.
O6yyarormuiicss paboTal MOJHOCTBI0 CAMOCTOSTEIBHO; PACKPBUT TEMY
HE TOJIHOCTBIO M OTBETHJ HAa YacTh BOMPOCOB MPEMOAABATENS IO
KOHKPETHOH Teme KOHCIeKTa. KOHCIEKT oQopMiIeH aKKypaTHO, C
HC3HAYUTCIbHBIMU I/ICHpaBHeHI/IﬂMI/I

KoHcnekT 1o TemMe BBIMOJTHEH B 0003HAYEHHBIH MPEnoiaBaTeleM CpPOK.

KoHcnekT BBITIOTHEH O0yJaronmMcst 1Mo 3aJaHHOW TeMe B HE TIOJTHOM
o0beMe c YaCTUYHBIM OO0 IEHNEM HEOOX0UMOM
ITOCTIeIOBATEIHHOCTH. OO6yuaronuiics paboran MOJTHOCTHIO
CaMOCTOSITENIFHO; PAaCKPBLI TEMY HE TOJHOCTHIO W OTBETHUJ Ha YacTh
BOIIPOCOB TMpenojaBaTess N0 KOHKPETHOW TeMe koHcnekTa. KoHcmekT
oOpMIICH HE aKKYPATHO




«HCYAOBJICTBOPUTCIILHO»

«HC 3a4YTCHO»

KoHcriekT 10 Teme He BBINOJHEH B 0003HAYEHHBIM MpErnojaBareiemM
CPOK.

KoHCIeKT BBIMOJIHEH 00YYa0NIMMCsI HE 0 33J]aHHON TeME B HE TIOJTHOM
o0beMe 0e3 coOmromeHuss HEOOXOAMMOW IOCIENOBATEILHOCTH.
OOyuarormuiicst paboTan HE CAMOCTOATEIBHO, HE PACKPHUI TEMY H HE
OTBETUJI HA BOMPOCHI MIPENOAABATENSI M0 KOHKPETHOM TeMe KOHCIIEKTa.
KoHcmekT o opMIleH He aKKypaTHO

TectupoBanue

IIxanbl OLleHUBAHUS

Kpurepun onieHuBanust

«OTIIHYIHO»

«XOpOIIO»

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

Ob6yuqatomtmiicst BepHO oTBeTrI HA 90 — 100 % TECTOBBIX 3a1aHMiA
[P TPOXOXKICHUN TECTUPOBAHUS

OO6yuatommuiicst BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3amaHMiA
MPU TPOXOXKICHUU TECTUPOBAHUS

OO6yqatommmiicss BepHO oTBeTHI Ha 70 — 79 % TecTOBBIX 3a1aHUIA
TIPY TPOXOKICHUU TCCTHPOBAHUS

«HCYIAOBJICTBOPUTECIILHOY

«HC 3a4YTCHO»

OOGyyatouiuiicss BepHO OTBeTHS Ha 69 % U MeHee TeCTOBBIX
3aJlaHui MPU NPOXOKIECHUU TECTUPOBAHUS

JlabopaTtopHnast pabota

IIxanb! OlIECHUBAHUS

Kputepuu onieHuBaHus

«OTIIUYHO»

«XOpOoUIo»

«YHOBJICTBOPUTCIILHO»

«3BayTCHO»

JlabopatopHasi paboTa BBIIOJHEHA B 0003HAYCHHBIN MPEIOIaBaTeIeM
CPOK, MMCHbMEHHBIH 0T4eT Oe3 3aMeuaHui.

JlabopatopHas paboTa BBIITOTHEHA 00YUYAIOMIMMCS B ITOTHOM 00BEME C
coOMoeHHeM HEOOXOIUMOW mocnenoBaresibHoCTH. OOydaromuiics
paboTan IMOJHOCTBIO CAMOCTOSTENBHO; MOKa3al HEOOXOAMMBIE IUIs
NPOBEICHUs pabOTHI TEOPETHYESCKHIE 3HAHUS, TPAKTHICCKHE YMECHUS U
HaBeIKH. Pabora (or4er) odopmieHa aKKypaTHO, B Hambojee
ONTHUMAIBHOM I (PHKCALUH pe3ysIbTaToB hopme

JlaGopaTopHast paboTa BBIOJHEHA B 0003HAYEHHBIH MPENoaaBareiemM
CpOK, MMUCbMEHHBIN OTUYET C He6OJ'ILH_II/IMI/I HEO04YCTaMU.

JlabopatopHas paboTa BBITIOJIHEHA 00YYAIOIUMCS B TIOJIHOM 00bEME U
CaMOCTOATENbHO.  JlOmyImeHsl  OTKIOHEHHS OT  HEOOXOAMMOIA
NOCICA0BATCIIbHOCTU BBINIOJIHCHUA, HE BJIMAIOIINC Ha IPABUJIBHOCTH
KOHEYHOro pe3yibraTa. Pabora mokasblBaeT 3HaHUE OOYYArOLIHMMCS
OCHOBHOTO TCOPETHYECKOTO MaTepHaja H OBJIQJCHHEC YMEHUSIMH,
HEOOXOAUMBIMH  JUII  CAMOCTOSITEIbHOTO — BBIMOIHEHUS]  PabOTHI
JlonyIieHbl HETOYHOCTH U HEOPEXKHOCTh B OPOPMIICHUH PE3yIbTATOB
paboThI (oTUeTa)

JlabopaTopHast paboTa BBINOJIHEHA C 33JIEP>KKOH, MICbMEHHBIH OTUYET C
HeJl0YEeTaMH.

JlaboparopHast paboTa BBIMONHSETCS M OGOPMIIACTCS O0YYAIOUIIMCS
IpU MOCTOPOHHEH momoiny. Ha BbinonHeHne paboThl 3aTpavynBaeTcs
MHOTO BpeMeHH. OOydJaroniuiicss OKa3bIBaeT 3HAHUS TEOPETHUECKOTO
Marepuaia, HO HCIHBITBIBAET 3aTPyJHEHHE IIPU CaMOCTOSITENILHOMN
paboTe ¢ HICTOYHUKAMU 3HAHUH WM TpUOOpamMu

«HCYAOBJIECTBOPUTCIBHO»

«HEC 3a4YTCHO»

Jlaboparopnass paboTa He BBINOJHEHA, NHCHBMEHHBI OTYET HE
HpEJICTaBICH.

Pe3ynbraThl, MoJy4eHHbIE OOYYarOLUIMMCS, HE MO3BOJISIIOT ClEIaTh
MPABUIIBHBIX BBIBOJOB U MOJHOCTHIO PACXOMAATCS C IMOCTaBICHHOU
nenbio. [Toka3piBaeTCsl I0X0e 3HAHUE TEOPETHUECKOro Marepuaia u
OTCYTCTBUE HEOOXOAUMBIX YMCHUH.

JlaboparopHast paboTa HE BBINOJNHEHA, y YYaIErocss OTCYTCTBYIOT
HEOOXOIUMBIC IS TIPOBEICHHS pPabOTHI TEOPCTHYCCKHE 3HAHWUS,
MIPAKTUICCKHE YMEHUS U HABBIKU

3. TunoBble KOHTPOJILHBbIE 3a]aHUs UJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJISl OLlEHKH 3HAHUI, YMEHUIl, HABBIKOB U (MJIM) ONBITA AeSATEeJbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 3aaHUsI IJIl BLINOJHEHUS KOHTPOJbHBIX padoT




KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctymHo# o0yyaroniemMmycs 4yepe3 ero JTUYHbII KaOUHET.
Huxe npuBenen oOpa3zell TUITOBBIX BAPUAHTOB 3aJaHU 17151 BHIIOJTHEHHS KOHTPOJIBHBIX padoT.

O06pa3ern TUIIOBOrO BapuaHTa KOHTPOJILHOU pabOThI
1. Kakyro Maccy IuHKa pacTBOPHIIM B KUCIIOTE, €CJIM 0O0BEM BBICIUBILErOCsS BOAOPOIa MIPH

T'=291 K n napuuansHoM gasieHuu Bogopoaa 97,83 klla pasen 113 mu. Otsert: 0,3 r nuHKa.

2. Ha neiitpanuzamuio 1,96 r cepHoil kucinoTel u3pacxonoBano 1,12 T rumpokcuaa Kamus.
BbIaucinTe MOJIIPHYIO MacCy S9KBHBajJeHTA CepHOM KUCIOTHI. OTBET: Moxs(H2S04) = 98 r/moiib.

3. Y Kakoro u3 3JIEMEHTOB YETBEPTOrO IepHOJa — BAaHAIMS WM MBIIIbIKA — CHIIbHEE
BBIpQXECHBl MeTaJuInueckue cBoicTBa? Kakoil W3 3THX 3JIeMEHTOB 00pasyer ra3000pazHoe
COEIMHEHHUE C BOAOPOIOM?

OtBet: Merannnyeckue CBOICTBa y BaHAMs BbIpa)KEHBI CHIIbHEE, YeM Y MbIIIbska. ['a3000pazHoe
COEJIMHEHHME C BOJOPOIOM 00pa3yeT HeMeTasll MIIIbAK (AS Hs).

4. 3anuimTe SIICKTPOHHYI KOHQHrypauuto atoma TutaHa. CKoJIbKO CBOOOIHBIX d-
opOuTase COAEPIKUTCS HA TPEIBHEIHEM dHEPreTuYecKoM yposHe Ti?

OtBet: Ha mpenBHeIIHEM SHEPreTHYECKOM YPOBHE aTOMa THTaHA COACPIKUTCS TPH CBOOOHBIC d-
opOuTaIu.

5. BeruncnuTe MOJSIPHYIO MacCy M HAa30BUTE DJIEMEHT, BBICIINI OKCHA KOTOPOTO OTBEYAET
dopmyne D03, 00pa3yeT ¢ BOAOPOJIOM Ta3000pa3HOE COCTUHEHHUE, MAccoBas JIOJS BOIOpPOAA B
koTtopoM 1,54%.

OtBet: M =127,8 r/mouns (Te).

6. Mcxons u3 TEepMOXMMHUYECKHX YpaBHEHUI

Ha(r) + Oa(r) = H2020x), AH? = -187 kJlx, (1)
H202(0x) + Ha(r) = 2H20(r), AH2 = 297 w1k, @)
H,0(r) = H:0(x), AHS =44 JIx, ©)

paccurTaiTe 3HaU€HHE CTaHIapTHON SHTANIBIUM peakuuu oOpazoBanust HoO(xk).
Otser: AH? = A, H°(H,0(x)) = —286 KJI/MOJ®.

7. B Kakyro CTOpOHY CMECTHTCS XMMHYECKOe paBHOBecue peakiii A + B «» D, eciu MOBBICUTH
temreparypy Ha 30 °C? Temmeparyphbie KO3()PUIMEHTH CKOPOCTH TPsSMOW M OOpaTHOM peakiu
COOTBETCTBEHHO PaBHbI 2 U 3.
OtBet: PaBHOBecue 3TOH peakuuu Mpu MOBbIIIeHUH TemmnepaTypsl Ha 30 °C cMecTHTCsSI B CTOPOHY
o0paTHO# peakiuu (BIEBO).
8. CocraBpTe MOJICKYJISIPHBIC W HWOHHO-MOJICKYJSPHBIC YPaBHEHHS PEAKIHi, KOTOPBIC
OTHCHIBAIOTCS COKPAIICHHBIMA HOHHBIMHU YPaBHEHUSIMHU:
3Ba?* + 2P0 — Bas(POu)z;
2H* + SO3* — H,0 + SOy;
Mn2* + 20H™ — Mn(OH)s.
Ortger: 3BaCl, + 2NazPOs — Bas(POa4)2| + 6NaCl
3Ba’* + 6CI~ + 6Na* + 2P04>~ — Baz(POa4)2] + 6Na* + 6CI-
3Ba*" + 2P0Os* — Bas(POu)2.



2HCI + K2S03 — H>0 + SO, + 2KCl;
2H" + 2CI" + 2K* + SO3%” — H20 + SO, + 2K* + 2CI;
2H* + SO3>” — H20 + SO..
MnSO4 + 2NaOH — Mn(OH), + NaxS0Og;
Mn?* + SO4% + 2Na* + 20H™ — Mn(OH); + 2Na* + SO4>;
Mn?* + 20H- — Mn(OH)..

9. Kakme mporeccel OyayT mHpoTekarh Ipu cMmemneHur pactBopoB Gaz(SOs)s u KoS?
CocTaBbTe HOHHO-MOJICKYJISIPHOE W MOJICKYJISIPHOE YPAaBHEHHS B3aMMHOTO THIPOJIN3a 3TUX COJICH,
€CJIM MPOLIECC MPOTEKAET HEOOPATUMO U 0 KOHIIA.

OtBer:
2 Ga®* + 3H0 = Ga(OH)sd + 3H*
3 S% +2H,0 = H,ST + 2QH"
2Ga®" + 35% + 6H20 + 6H,0 = 2Ga(OH)s + 3H2S + 6H" + 60H"
6H.0

2Ga®* + 3S% + 6H,0 = 2Ga(OH)s + 3H.S
MonekysipHOe ypaBHCHHE:
Gaz(S04)3 + 3K2S + 6H20 = 2Ga(OH)3d + 3H2ST+ 3K2S0..

10. Ucxons u3 crenenu okucienus azota B coenuaeHusx NHsz, KNOz, KNOgz, onpenenure,
KaKO€ M3 HUX MOJKET OBITH TOJHBKO BOCCTAHOBUTEIEM, TOJILKO OKUCIUTEIEM, H KAKOE U3 HUX MOXKET
IPOSIBIIATH U OKHCIUTEIIbHBIC, 1 BOCCTAHOBUTEIIbHBIC CBOMCTBA?
OtBet: NH3 — Tonpko BoccranoBurennb, KNO2 — u okuciurens u BocctanoBuTeb, KNO3 — ToIbKO
OKHCIIUTEb.

11. Paccunraiite DJIC snemenTa Cd|Cd?*||Cu?*|Cu npu xoHuenTparmu noHos Cu®* u Cd?*,
paBHbIX cooTBeTcTBeHHO 0,1 1 0,01 MomB/m1.
Otser : E = pcu?tlcu — oca?tlca = 0,77 B.

12. Xpom HaxomuTcs B KOHTAKTE ¢ Mebio. Kakoii n3 MeTayuioB OyzieT OKUCIATHCS IPH KOPPO3HH,
€CIM 3Ta Tapa MeTauioB momamaer B kuchyto cpeny (HC1)? IlpuBemure ypaBHEHHS aHOMHOTO U
KaTOJHOTO TPOLIECCOB, CXEMY OOPa3yIOIErocs ralbBaHMUYECKOro dIeMeHTa. KakoB coCcTaB MpOIyKTOB
Koppo3uun?
Otset: AnonHsI nponece: Cr —3 & = Cr¥*,

Karomxusiii nponecc: 2H + 2 & — Hz (B kucioii cpene).

Cxema rajgpbBaHHYEeCKOro 3emMenTa: (—)Cr |t |HCl | H, | Cu(+).

r3

[MosiBrsronrecss woubsl Cr* obpasyior ¢ xjopua-annonamu (CI- m3 HC1) pactBoprmoe

coeaunenue — CrCls, Ha moBepxHOCTH Meau BbLaensercs Ho.
13. Cxonpko BpeMeHHU HYKHO MPOIMYCKaTh Yepe3 pacTBOP KUCIOTHI TOK cuitoil 10 A, uToOs!

nosyuuTs 5,6 11 Bogopoaa (mpu H. y.)? Otser: t= 1 1 20 muH 25 c.

32 Tunosnie KOHTPOJIbHBIC 3aIaHUs 1JIfl HAITMCAHUS KOHCIICKTA
KoHTponbHble BapuaHThl 3aJaHUN  BBUIOKEHBI B DJIEKTPOHHONW  MH(GOPMAIMOHHO-
obpazoarenbHol cpene Upl VIIC, noctymHo#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBeneH oOpasell TUTIOBBIX BApUAHTOB 3aJaHUI JUIS HATMCAHUS KOHCIIEKTOB.
Tema: «OCHOBHBIE 3aKOHBI XUMUN»
OcHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHHS MacChl, 3aKOH MTOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX



OTHOIIEHUU. 3akoH ABOrajpo, CJIEACTBUS U3 3aKOHAa ABOTaJpo. OKBHUBAJIEHT BEIIECTBA.
DKBUBAJIEHTHAA Macca. 3aKOH DKBUBAJIEHTOB. DKBUBAJICHTHI CJIOKHBIX BEIIECTB. DKBUBAJIECHTHBIA
00BEM.

Tema: «CtpoeHue aToMa U IepUOAUYECKUE CBOMCTBAa MeTaIIOB. CTpOEHHE BELIECTBAY
«INEeKTPOHHAS CTPYKTYpa aTOMOB U OJIHOATOMHBIX HOHOB METAJLJIOB)

CrnoxHocTb cTpoenus atoma. Moaenu aroma o Pezepdopay, bopy, coBpemeHHbIE MpeCTaBICHUS.
JlocTouHCcTBa W HEAOCTATKU 3TUX Mojenei. KBaHTOBbIE 4YuHcla: TJIaBHOE KBAaHTOBOE YMCIIO,
opOUTaIbHOE KBAHTOBOE YHCJI0, MATHUTHOE KBAHTOBOE YKCJIO, CHMHOBOE.
CtpoeHre MHOTO3JEKTPOHHBIX aTOMOB. [IpuHuun MuUHMManbHOW sHepruu. [IpuHiMn 3ampera
[Taynu. IlpaBuna Kneukosckoro. IlpaBuno ['ynpa. Ilepuoanueckuid 3aKOH M NEPHOAAYECKAs
cucrema. CTpykTypa nepuoauueckoit cucteMsol. [lepruoandeckue cBoMCTBa 3J1eMEHTOB. MI3MeHeHue
aTOMHOTO pajinyca, SHEprusi HOHU3ALUU, CPOJICTBO K JIECKTPOHY U JIEKTPOOTPHUIIATEIIBHOCTb.

Tema: «OCHOBBI 3JIEKTPOXUMHUYECKUX ITPOLIECCOB
Onektpoxumusi. [louarue o0 saexTpogHoM mnoteHuuane. DakTopbl, BIMSIONIME Ha 3HAUYCHUE
noTeHIMana snekrpoaa. CtanaapTHbIN 351eKTpo. CTaHAaApTHBIN JIEKTPOIHBIN MOTEHIIHAT.
Psan craHgapTHBIX 3JIEKTPOAHBIX NOTEHIMAIOB W CIEACTBUS W3 HEro. THIBI 3JIEKTPOJOB.
Omnpenenenne DJ1C ranpBaHMYecKOro 3jaeMeHTa. YpaBHeHue HepHcra. Xumuuyeckue MCTOUYHUKU
toka. ["anmpBanndeckue smeMentsl (I'D Hanusnsa-Skoou, KOHIEHTpalMoHHbIe ['3).

Tema: «/lucriepcHble CHCTEMBI U IOBEPXHOCTHBIC SIBJICHUS
Ornpezenienre KOJJIOUIHBIX pacTBOPOB. UeM OHM OTJIMYAIOTCSl OT UCTUHHBIX PaCTBOPOB M B3BECEi?
Crpoenue komonaubix yactuil, J[9C. MeToapl nosydeHHs KOJUTIOUAHBIX cCUCTEM. DakTopbl
YCTOMYMBOCTU KOJUIOUJIHBIX cucTeM. Hapylienne ycTOMYMBOCTH KOJIJTOMIHBIX CUCTEM.
CenumenTanus, koaryisus. [leiicTBus koarynupyommx GpakTopos

3.3 TunoBbie KOHTPOJIbHBbIE 32IaHUs 1JIs1 TPOBeIeHUsI TECTUPOBAHMS
@DoH/T TECTOBBIX 3aIaHUI MO TUCIMIUIMHE COJAEPKUT TECTOBBIC 3aJaHUs, pacipeieICHHbIE IO

pa3aciiaM U T€MaM, € YKa3aHUCM HUX KOJIMYCCTBA U THUIIA.

Crtpykrypa (hoHAa TeCTOBBIX 3aJaHUI MO TUCITUTUINHE

KomnuaectBo
WUnnukatop
XapaKTepHUCTHKa | TECTOBBIX
JOCTUIKEHHUS Tema B coorBeTcTBHUH ¢ PIIJI o
T3 3aJJaHHH,
KOMIIETEHIIHHA
TUEl T3
3 3-0T3
HaHue 3-3T3
OIIK-1.1 0 v 3-0T3
OIK-2.2 CHOBHBIE 3aKOHBI XUMHH MEHUE 3-3T3
HetictBue 3-013
3-3T3
3 3-0T3
HaHue 3-3T3
OIIK-1.1 CrpoenHne aToMa U IEpHOJHMYECKHe CBO¥cTBa MeTaioB. CTpoeHue VyeHHE 3-0T3
OIIK-2.2 BEILECTBA 3-3T3
HeticrBue 3-0T13
3-3T3
3 3-0T3
HaHHE 3-3T3
OIIK-1.1 P v 3-0T3
OTK-2.2 €aKIMH B pacTBOPax MEHHE 3-3T3
HetictBue 3-0T13
3-3T3
OHK-l.l 3HaHI/Ie 3 - OT3
OTIK-2.2 OCHOBBI JTEKTPOXUMHUYECKUX MTPOIIECCOB 3-3T3
' Vmenne 3-0T3




3-3T3
JleiicTBre 3-0T3
3-3T3
3HaHUe 3-013
3-3T3
OMK-1.1 OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIIH Ymenue 3-013
OIIK-2.2 3-3T3
JleiicTBre 3-0T13
3-3T3
3HaHHe 3-013
3-3T3
OMK-1.1 Psin nanpspkeHui, GU3MYecKre 1 XMMUYECKUE CBOWCTBA METAJUIOB | YMEHHUE 3-013
OIIK-2.2 ’ 3-3T3
JleiicTBre 3-0T13
3-3T3
3HaHMe 3-013
3-3T3
OMK-1.1 OnexTponu3 v 3-0T3
OIK-2.2 P pacIiaBoB U pacTBOPOB MeHHe 3-3T3
[HelictBue 3-013
3-3T3
3-0T3
3HaHue 3-373
Koppo3us MeTaioB, METOABI 3alIUTHI METAJIIOB OT KOPPO3HUH.
OIK-1.1 DJeKTpOXUMHUYECKast KOPPO3Hst. AHOJHOE U KaTOJHOE MOKPBITHE Ymenue 3-013
OIIK-2.2 ' 3-3T3
METaIIoB
[etictBue 3-0T13
3-3T3
3HaHue 3-013
3-3T3
OIlK-1.1 DHepreTuka XMMHUYECKHUX IPOLECCOB, XUMUUECKasi KHHETHKA, VMeHe 3-0T3
OIlK-2.2 XUMHYeCKoe 1 (ha30BOE paBHOBECHE 3-3T3
[etictBue 3-0T13
3-3T3
3Hanue 3-0T13
3-3T3
OIK-1.1 CKOpOCTbh XMMHUYECKHUX PEaKLHN YMenue 3-013
OIIK-2.2 3-3T3
[etictBue 3-0T3
3-3T3
3Hanue 3-013
3-3T3
OIK-1.1 TemoBbie 3 GEKTH peakuii u h% 3-013
OIK-2.2 peaki pacTBOpeHHs MEHHE 3-3T3
[etictBue 3-013
3-3T3
Hroro 99- OT3
99-3T3

[Tonupiii komruiekT T3 XxpaHUTCS B SIEKTPOHHON MH(GOPMAITMOHHO-00pa30BaTEIbHOM cpesie
HpI'VIIC u obyvaromuiics UMEET BOZMOXHOCTh O3HAKOMUTHCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM
OT3.

Huxe npuBenen obpazell TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
IPOrpamMMON THCIMILINHBI.

OO6pa3el THIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboyeil mporpaMmmon
JOUCHUITIINHBI
(oOpasen omHOTO BapuanTta BkiItouyaeT 18 BorpocoB 9 — OT3 /9 — 3T3)

1 CocraBieHus 1 ypaBHUBaHUSI XUMUYECKUX PEAKIIMN OCHOBAHO Ha 3aKOHE. ..
a) ABorajpo;
0) KpaTHBIX OTHOIIIECHUIA;
B) COXPAHEHUS MACChI;
') SKBUBAJICHTOB;



1) TOCTOSTHCTBA COCTaBA.
2 Jlns 3IEeKTPOHOB, HaxoAsIuxcs Ha f-opOMTansX, 3HaYCHHWE OPOMTAIBHOTO KBAaHTOBOTO YHMCIIA
paBHo . Bcrasbere mudpy. (OTBet: 3)
3 OkcuaMu, KOTOPbIE TPOSBIISIIOT aM(POTEPHBIE CBOMCTBA, SBISIOTCS ...
a) BeO 0) Cr203 B) CrO3 r) CdO.
4 Jlns onpeneneHus TUIA CBA3U MEXIy aTOMaMU UCIIOJIb3YETCsl XapaKTepUCTHUKA aToMa:
a) BAJICHTHOCTb;
0) CTEICHb OKHMCIICHHUS,
B) painyc;
T') 3JIEKTPOOTPHUIATETbHOCTb.
5 KoHueHTpauus, NOKa3blBaoIias KOJUYECTBO MOJIEH pacTBOPEHHOro BemecTBa B | Kr
pPacTBOPUTEIIA HA3bIBACTCS MOJIAIbLHOM. BecTaBpTe HazBanue. (OTBeT: MOJISIIILHOM)
6 Ilpomecc, mpoTekaroUIMii ¢ U3MEHEHHEM TeMIEepaTypsl U 00beMa, HA3bIBACTCS M300apHBI .
BcraBbTe ciioBo. (OTBeT: H300apHbIii)
7 Kakux BTOpHUYHBIX XUMHUYECKIX UCTOYHUKOB TOKA HE ObIBACT?
a) COJICBBIX;
0) KHCJIOTHBIX;
B) HENTPAJIbHBIX;
I') LIEJIOYHBIX.
8 K HU3KOMOJIEKYISpHBIM BEIIECTBAM MOXHO OTHECTH:
1) ranakro3y;

2) KamnpoH;

3) Kayuyk;

4) tepion.
9 JlpiMoBast 3aBeca OTHOCHTBHCS K AUCTIEPCHBIM CHCTEMaM, B KOTOPBIX JAucCHepcHast (haza HaXOIUThCS
B COCTOSIHUM, a JHCIEPCHOHHAs cpela — B arperaTHOM COCTOSIHUU. BcTaBUTH

npormnyiieHHbIe cioBa. (OTBET: B ra3000pa3HoM, B TBEPI0OM)

10 YcTaHOBUTE COOTBETCTBUE MEXKY Ha3BAaHHEM COJIM M € OTHOIICHUEM K THIPOJIU3Y: K KaxJIOu
MO3ULIMKM, O0003HAYCHHOW OyKBOW, MOJOEpPUTE COOTBETCTBYIOIIYIO MO3HIMIO, O003HAYEHHYIO
nudpoit.

HaszBanue conun OTHONICHUE K THAPOJIN3Y

a) ruipokapOOHaT Kajus 1) He rugponuzyercs

0) cynbdar aMMOHUS 2) TUAPONIN3YETCS IO KATHOHY

B) HUTpAT HaTpus 3) rugpoan3yercs o aHUOHY

I') alleTaT aTlOMUHMS 4) runponusyercs o KaTHOHY U aHUOHY

(OrBer: a—-3;0-2;B—1;1—-4)

11 ®dopmyna Bemectsa, 0,01 M pacTBOp KOTOPOro xapakTepusyercs HauOoJIbIIUM 3HaueHueMm pH?

a) NaHCOs3 0) NaOH B) Fe(OH): r) NazSOg.
12 CornacHo cxeMe raapBaHHYECKOro d1eMenTa (—) Sn|Sn?*||Ag*|Ag (+), ...

a) Ha KaTo/e BblIeJisieTcs cepedpo;

0) cepeOpo OKHUCIAeTCS;

B) OJIOBO BOCCTAHABIIMBAETCS;

I') Ha aHOJIE BBIAETISETCS OJIOBO.
13 Ilpu aTmMocdepHOit KOPPO3UH JTY)KEHOT'0 KeJle3a Ha KaToJie MPOTeKaeT MpoIiecc. . .

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

B) Sn° — 2e = Sn?* r) 2H* + 2e = H..
14 OgHuM |3 MNPaKTUYECKHX HAIMpPaBICHUNA SJEKTPOJM3a SBISETCS I[BETHas METaJIyprus,
MO3BOJIAIONIAs TOJy4yaTh METaUIbl BBICOKOM CTENEHM 4YacTbl. YKaXKHUTE IIOCIEeI0BaTEIbHOCTh
BBIJICJIEHUS IPUBEICHHBIX METAJUIOB Ha KaToJIe.

a) Cu 0) Zn B) Ag r) Ni. (OtrBer: Ag, Cu, Ni, Zn)
15 CornacHO TEpMOXMMHYECKOMY YPAaBHEHHIO:
CHs4 + 202 = CO2 + 2H20(1), AH = —145 x/Ix,



O06nem MeTaHa, HeoOxoauMbIH 11t Tosrydenust 15000 x>k TETII0ThI, COCTaBIIsAET 1. Boumure
udpy. (OrBet: 2317)
16 Ilpu yBenmuueHHM NAaBJIEHUS B PEAKIIMOHHOW CMECH B 3 pa3a U OJHOBPEMEHHOM IOBBIIICHUU
KOHIICHTpPAIIMH XJI0pa B 2 pa3za CKOPOCTh AteMeHTapHO# romorennoi peakiuu 2NO + Cl, = 2NOCI
pa3(a). Boumure udpy. (OrBer: 54)
17 BOABUIMHCTBO XMMHYECKUX MPOLECCOB, MPOTEKAIOUIUX B MPUPOIHBIX YCIOBUAX OTHOCATCS K
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIM, Ha IIPUMEPE CIICAYIONIEH peaKIiu
CrClz + Brz + KOH = K,CrO4 + KBr + KCI + H20
onpeaenuTe Kod3(hUIMEHT Mepea OKUCIUTEIeM U YHUCIO 3JIEKTPOHOB, KOTOpoe aaeT 1 Moib
BOCCTaHOBHUTEIIA. YKaKUTE cOOTBeTCTBYIOMME Hdpsl. (OTBeT: 3, 3)
18 Macca BojbI, B KOTOpOi HeoOxoaumo pactBoputh 310 r stunenraukons (M = 62 r/moinb) ais
MOJTYYCHHS pacTBOPA, 3aMep3aaroriero rnpu remmneparype —30 °C, coctaBnser_____ 1. Briumure nudpy.
(OtBert: 310)

3.4 TunoBsble 3a1aHNS /151 BLITIOJTHEHUsI J1a60paTOPHOIi paGoThl M IPUMEPHbBIIi NepeYeHb
BOIIPOCOB /LISl €€ 3a1MThI
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKECHBI B JJIGKTPOHHOW  WH(POPMAIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyyaroniemycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxe mpuBenen oOpaszell TUIIOBBIX BAPUAHTOB 3aJlaHUM JUIsl BBIMOJIHEHHS JIa0OpaTOPHBIX
paboT ¥ MPUMEPHBII MepedeHb BOIPOCOB JIJIS UX 3alUTHI.

OO6paser 3ajaHuil 715 BBIMOJIHEHUS J1a00paTOPHBIX PadOT U MPUMEPHBIN EPEeYeHb BOIIPOCOB IS
WX 3aIIUTHI
JlaboparopHas paboTa: «Koppo3usi METAIIIOB U METO/IbI 3aIIUTHI METAIIJIOB OT KOPPO3HUI

OnbiT 1 OmnpezeneHue aHOAHBIX U KaTOAHBIX 30H IPH KOPPO3UM  IOJ Karjie >KMIKOCTU Ha
XKeJe3HoOM oOpa3siie.

Xenesnblii oOpaszer; 3a4UCTUTh HAXJauHOW OyMmaroif, mporepeTb BaTKOW, CMOYEHHOMU
aIleTOHOM, U HAaHECTH Ha MOBEPXHOCTh MeTaiuta 1-2 karum pactBopa rekcanunanodpeppara (1) kanus
Ks3[Fe(CN)s] (kpacHasi KpoBsiHasi COJIb) M Karuiro pactBopa (enondranenna. Habmomaiite 3a
OKpacKOM JKeje3a IO Kaluled Ha pa3iudHbIX YydacTKax. Hamummre ypaBHEHHs peakLui,
IPOMCXOAIINX HA aHO/E U KaToje. YKa3aTh MPOAYKThl KOPPO3HH.

Ipumeuanue: cexcayuanogpeppam (1) xanus — kauecmeennwiti peakmueé na uonst dnceneza (1), ¢
komopwim 0bpazyem ocadox mypuoynesoi cunu — Fes[Fe(CN)g]o.
OneiT 2 OmnpezeneHue BUAa KOPPO3UOHHOTO pa3pyIICHHUS.

[Tonocky ¢unpTpoBanbHOM Oymaru npornutars rekcanuadopepparom (1) kamus Ka[Fe(CN)e]
(ckenTasi KpoBsiHas coyb). PacTBopy naTh CT€Yh W BIQKHYK OyMary OpPHUJIOXKHTH K YHUCTOH
MOBEPXHOCTHU CTANBbHOM TIIACTUHKU. CBEpXy MOJIOKUTH 2 — 3 JIUCTa YucTON OyMaru U HeOOIbIION
rpy3. Uepe3 10 — 15 munyr Oymary cHsATb. PaBHOMepHOe mocuHeHue (UIBTPOBAIBHONW Oymaru
yKa3blBa€T Ha OJIHOPOJHOCTh IOBEPXHOCTH IUIACTUHKU. EciM NOCHMHEHHE HOCUT TOYEeUHBIH
XapakTep, TO ATO 3HAYMT, YTO TaKas INIACTHHKA OyJeT KOPPOAUPOBAaTh OCOOEHHO CHIIBHO B TOYKAX,
r7ie MOJyylslach MHTEHCHUBHEE OKpacka (TodedHas WM HUTTUHTOBas Kopposus). Hamummre
ypaBHEHHE PEAKIIHH.

Ipumeuanue: eexcayuanopeppam (1) xanus — kauecmeennwiti peakmus na uonst sxeeneza (1), ¢
KomopuimM 0bpaszyem ocadok bepaunckotl aasypu cuneo ysema — Fes[Fe(CN)s]a.
OmnpiT 3 BnusiHre KOHTaKTa MKTaJIJIOB HAa KOPPO3HIO.

B 2 —e mpoOupkn HaMUTH MPUMEPHO MO 5 MII BOZBI, MPUOABUTH 2-3 KaIlIM pacTBOpa CEPHOM
KUCJIOTHI U pacTBopa rekcanuanogeppara (111) kanus. B ogny npobupky omycTuTe OIIMHKOBAaHHOE
Kemne30 (KaHIEISIPCKYI0 CKPETKY CO BCTAaBJICHHBIM B HE€ KyCOYKOM IIMHKA),B IPYTYIO — JIy)KEHOE
xKene30(CKpernKy ¢ KycoukoM oJioBa). Uto Habmonaetca? B kakoit mpobupke pacTBOp OKparuBaeTcs
B cuHui 11BeT? Hamumure ypaBHeHue peakiuu. Kakue mporeccsl MpoucXoasaT B Kak 01 TpoOupke?
CocTtaBbTe CXeMbI TalbBAHUYECKUX 3J1eMEHTOB. Hanummre ypaBHEeHUs peakuii, IpOUCXOAIINX Ha
aHoJIe ¥ KaToje. B kakom ciydae 3amuTa jkese3a KaToHasl, a B KaKOM — aHOHAs?

OnbiT 4 BrausHue XJIOP-HOHOB Ha KOPPO3HIO ATFOMHUHUS.



B 2-e nmpoOupku omycTuTe MO OJIHON TpaHyse aTlOMHHHS, MPEABAPUTEIHHO 3a4UIICHHBIC
HaxJauHoW Oymaroi. B oany m3 mpoOupok nobGaBeTe pactBop cyibdara meau (Il), B npyryio —
xnopuga menu (l1). B kakoli w3 mpoOMPOK MPOMCXOIUT pEakIys BBITECHEHUsS Meau Oolee
uaTeHcuBHO? OOBsicHuTe Habmomaemoe siBiaeHue. JloOaBbTe B MpPOOUPKY ¢  Cyab(haToM Meau
HEMHOT0 KPHUCTAJUIMYECKOro xjopuaa Hatpus. Yro mpoucxomut? Kak Biuser XJIOpUA-HOH Ha
Koppo3uto antoMunus? Hamucats ypaBHEHMsI peakiuil. YKaszaTh MPOIECCHI, MTPOUCXOMISIINE HA
KaTo/ie U aHo/I€.

Onpir 5 Koppo3us xesne3a B pacTBOPax 3JIEKTPOIUTOB.

B 3-u npoOupku HAIUTH B IEPBYIO 2-3 MJI pacTBOPA XJIOPUAA HATPHs, BO BTOPYIO — 2-3 MJI pacTBOpa
CEpHOI KHCIIOTHI, @ B TPEThIO — 2-3 MJI pacTBOpA LIEIOYH. 3aTEM B KXY MPOOUPKY NMPUIUTD 110
2-3 karutu rexkcanmanodeppara (111) kamus. Cogep:kumoe mpoOUPOK B3OONTANTE U B KAXKIYIO U3 HUX
OIYCTUTE IO >KEJIE3HOMY TrBO3i0. UTO MpOUCXOOUT B Kaxaol mpobupke? OOBSICHUTE OIBIT.
Hanumure ypaBHeHUs peakuui.

Bomnpocs! 1u1st 3anuThl 1a60paTOpHO pabOTHI:
Koppo3us mMetaios.

Knaccudukaiysi Koppo3noHHBIX pa3pyIICHUH.
XuMuuecKas KOppo3Hsl.

DIEKTPOXUMHUYECKAs] KOPPO3HUSL.

JlaGopaTtopHast pabota: «OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

HpOILCJIaTI) OIIBbIThI, YPaBHATb BCC OKHCIWUTCIbHO-BOCCTAHOBUTCIILHBIC pPCaKOWM, HWOHHO-
QJICKTPOHHBIM MCTOIOM. VkazaTh OKUCIUTEIN U BOCCTaHOBUTCIIU, YTO Ha6J'IIOI[a€TC${?

Onwit 1. K2-3M1 pacTBOpa coM TPEXBAJICHTHOTO XpoMa rpubdasiisieM (4-6 kameins) pacTBOp LIET0YU
JI0 paCTBOPEHMS 0CaJKa, €CIIM OH 00pasyeTcsl, U J00aBUTh PAcTBOP NepeKucu Bojgopoaa. Habmonaem
M3MEHEHUE 1[BETA U3 3€JICHOT0 B JKEJTHIH LIBET.
CrClz + NaOH + H202 — NaxCrO4 + H20 + NacCl.
Omnpit 2. K 2-3 mi pactBopa noauaa kanusi npubaBuTh (3-4 Karesb) pacTBOpa COJSIHONW KUCIOTHI U
pacTBoOp niepekrcu Bogopoa. Habmrogaem BeiaeneHus Hosa.
Kl + HCI + H202 — 12 + KCI +H20
OnmbiTr 3. K 2-3mn pacTBOpa mnepmaHraHata Kajausi NpHOaBUTb pPAacTBOP MEPEKHCH BOAOPOAA.
HabmronaeM BblieneHNE KUCIOPOAA U ABYOKHUCH MapraHiia.
KMnQO4 + H202 - MnO2 + KOH + H20 +0O2.
Omngit 4. K 2-3 M1 pacTBOpa nepMaHranara kanust 100aButh (3-4 karmesns) pacTBopa CEpHON KUCIIOTHI,
a 3ateM cynb(uT HaTpus. Habmogaem obGecuiBeurBaHMe pacTBOpa.
KMnOg4+ H2S04 +Na2SO3 — MnSO4 + K2SO4 +NaSO4 + H20.
OnpiT 5. K 2-3 mn1 pacTBOpa nepMaHraHarta Kaausi 100aBUTh paBHbIM 00bEeM IIENOYM U PacTBOP
cynbdura Hatpus. Habmogaem n3meHeHnue 1seta u3 (puojaeToBOro B 3€IEHBIM.
KMnO4 + KOH + Na:S0O3 — KoMnO4 + NaxSO4 + H20
OmnbiT 6. K 2-3 M1 pacTBOpa nepMaHraHaTa Kajiusi IpUIUTh CylIb(QUT HATPHs, BOJIa, HEOOXOaUMast st
peakuuu, UMeeTcs B pacTBOPE.
KMnOg4 + H20 + Na;SO3z - MnO2 + Na;SO4 + KOH.

OmnbiT 7. B npobupky nmomectuts (0kono 1/8 dactu ee) mopormok Ouxpomara ammonus. [Ipobupky

BEPTUKAIbHO HArpeTh Ha CIUPTOBKE (0UeHb akKypaTHO). HabmonaeM n3meHeHne 11BeTa OpaHKEeBOT0

B 3CJICHBIN.

(NH4)2Cr207 — Cr203 + N2 + H20

OmnbiT 8. B npoOupky HaneiTe 1-2 Mil mepekucu BoJopo/a, MPOOHPKY BEpTUKAIBHO HAarpeTh (04eHb
akkypatHo). HabmonaeM Beiienenust kuciopoaa. Jliist ero npoBepku 6epeM JTy4yuHKY, MOIKUTaeM U
BHOCHUM B IPOOUPKY (0O4EHBb aKKypaTHO).

H>02 —> H2O +0O2



Bomnpocs! 1u1st 3anuThl 1a60paTOpHOI pabOTHI:
OkucnuTeNnbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP).
OxucnauTenb U BOCCTAaHOBUTEIID.
[Ipouiecchl OKHUCIEHUS U BOCCTAHOBJICHUS.
OcHoBHble IOHATHA. CTENEHb OKUCIIEHUS U BAJIEHTHOCTb.
[IpaBuna onpeneneHus CTENEHN OKUCIEHUS AJIEMEHTa B MOJIEKYJIE, B YACTHIIE.
TuIbl OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIUAMN.
BaxxHelie okucauTenau U BocctaHoBUTeNId. Meroasl coctaBienuss OBP. dakTopsl, Biustomume Ha
npotekanue OBP

3.5 IlepeyeHb TeOpeTHYECKUX BOMPOCOB K 3a4eTy

(1 O1IeHKH 3HAHU)

1.1 OcHoBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAaHEHMSI MACChl, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
KpaTHbIX OTHOLIEHUH. 3aKOH ABOrajipo, CIEJICTBHS U3 3aKOHa ABOrajpo. DKBHBAJIEHT BEIIECTBA.
OKBHUBAJICHTHAs] Macca. 3aKOH PKBUBAJICHTOB. JKBUBAJICHTHI CIOKHBIX BEHIECTB. DKBUBAJICHTHBIN
o0BeMm.
1.2 CnoxHocte cTpoeHus aroma. Moxenun artoma 1o Pesepdopny, bopy, coBpemeHHBIC
IpeAcTaBIeHUs. JJOCTOMHCTBA U HEAOCTATKH 3TUX Mojeiel. KBaHTOBBIE uncia: ri1aBHOE KBAHTOBOE
YHCII0, OpOUTAIBHOE KBAHTOBOE YK CII0, MArHUTHOE KBAHTOBOE YKCJIO, CIIMHOBOE.
CrpoeHue MHOTO3JEKTPOHHbIX aToMOB. [lpuHumn MuHMManbHOW sHepruu. [lpuHuun 3ampera
[Taymu. IIpaBuna Kneuxosckoro. IIpaBwiio I'ynpa. Ilepmoandeckuil 3aKOH M IEPUOJNYECKAS
cucreMa. CTpyKTypa nepuoandeckou cuctemsl. [lepuonnueckre cBOMCTBA 3J1IEMEHTOB. I3MeHeHue
aTOMHOT'O paJuyca, 3HEpIusi HOHU3aLlMH, CPOJICTBO K 3JIEKTPOHY U AIEKTPOOTPULIATENBHOCTD.
1.3 PacTBOpBI 21IEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOIUAIS, €€ MEXaHHU3M.
CunpHple U ciabble 3eKTpoiauThl. CTeneHb 3JIEKTPOIMTUYECKON auccounanuu. PaxTopsl,
BIUSIONIME Ha Jaucconuanuio. Jlucconumanuss OCHOBAaHMI, KHUCIOT, cojied M aM(OTepHBIX
rupokcuoB. JJuccounanus Boasl. lonHoe npou3BeneHue Boabl. Bogopoanblil noka3arens. Cpelibl
BOJHBIX PAaCTBOPOB AEKTPoaUTOB. MHaukaropsl. ['uaponus coneit. Tunsel coneil 1o UX OTHOLLEHUIO
K ruaponuzy. Ctenenb ruapoin3a. @akTopsl, BAUSIOLUIUNE HA THIPOIIU3.
1.4 OxwucnurenbHo-BoccTaHOBUTENbHbIE peakiuu (OBP). Oxkucnutens U BOCCTAaHOBHUTEIb.
[Tpoueccol okucaeHus U BoccTaHoBleHUsI. OcHOBHBIE MOHATHS. CTENEeHb OKUCIEHUS U BaJICHTHOCTb.
[TpaBuiia onpeieneHNst CTENIEHN OKUCIIEHUS 2JIEMEHTA B MOJIEKYJIE, B YaCTULE. THIBI OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX pEeAKIU. BaxkHEN e OKUCIUTENN U BOCCTAHOBUTEIU. METOIbl COCTABJICHUS
OBP. ®axropsl, Baustomue Ha nporekanne OBP.
1.5 Dnexrpoxumus. IlonsTue 00 31eKTpoAHOM mHoTeHuuane. PakTophl, BIUSIOUIME HAa 3HAYECHUE
noTeHuuana anekrpoaa. CranaapTHbli 21ekTpos. CTaHIapTHBIN 2JEKTPOAHBIN OTEHIUAIL.
Psin cTaHmapTHBIX AJIEKTPOJHBIX MOTEHIHMANIOB M CIEACTBUS M3 HEro. THIBI 3JIEKTPOJOB.
Omnpenenenne OJIC ranpBaHMYecKOro 3jaeMeHTa. YpaBHeHHe HepHcra. XMMHUECKHe MCTOYHUKU
toka. ["anmpBanndeckue anemMentsl (I'D danusns-Skoou, KoHIEeHTpalMoHHbIe [13).
1.6 Meramnbl. OOmue CBOWCTBA METAJUIOB. Psii aKTMBHOCTH METaJUIOB M CIEJCTBHUS U3 HETO.
Merannel B mpupoje MU oOuipe MeToapl UX MojydyeHus. XHMHUYECKHE CBOMCTBA METAlIOB:
B3aMMOJIEMCTBHE METAJNIOB C KUCJIOTAMM, LIEJI0YaMH, BOJIOM.
1.7 DnexTponus. DIEKTPOINU3 pacIlyiaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. AHOAHbBIE U KATOAHbIE
IIPOLIECCHI IIPU JIEKTPOJIN3€E BOAHBIX pacTBOpoB. 3akoHbl Papanes. Beixox no Toky. [Ipumenenne
ANEKTPOJIN3A.
1.8 Kopposus meramnoB. Kiaccudukanus KOppO3HOHHBIX Pa3pyLICHUA. XUMHUYECKash KOPPO3Usl.
DnekTpoxumMudeckas kopposus. Kopposus moa geficTBueM Oy IaroiuX TOKOB.
@akTOopHl, BIUAIOLIUE HA IPOTEKAHNE KOPPO3UU. MeTOoIbI 3aIUTHl METAJIOB OT KOPPO3UH.
1.9 Tepmomunamuka. Tepmomunamuueckas cucrema. Kiaccudpukarus TepMOIUHAMUYECKHX
cucreM. BuyTpennsist sHeprus, Temniaora, padora. OnpeaeneHne, XapakTepUCTUKA U UX B3aUMOCBS3b.
OHTaJIbIMS CUCTEMBI U €€ U3MeHeHUs. TemnoBoil ap ekt xumMuyeckoil peakuu. TepMoxumMmuyeckue
ypaBHeHus. 3akoH ['ecca. CrencrBus u3 3akoHa ['ecca. TepmoxuMuyeckue pacuerbl. DHTPOIHUS U €€
M3MEHEHHUs MPU XUMUYECKOH peakuuu. DHeprus I modca v HarpaBIeHHOCTh XUMUYECKOM peakInu.
Oneprus ['n66ca oOpa3oBaHus BelecTs, XUMUUeckoil peakiuu. M3orepma Bant-T'odda.



1.10 Xumuyeckas kuHeTuka. CKOPOCTh XUMHUECKOU pEaKIMu: omnpeeiacHue, (akTopbl, BIUSIONTNE
Ha CKOPOCTb peakuuu. BiusHue Temmeparypbl Ha CKOPOCTh XMUMHYECKON peakiuu. DHEeprus
aktuBanuu. Kartanmu3. OcHOBHbIE NOHATHA. BiMsHuE Katain3aTOpOB Ha CKOPOCTh MPOTEKAHUS
peakuuu. Tunsl kaTanuzatopoB. Katanutuueckue spl.

1.11 Xumuueckoe paBHOBecHEe. YCJIOBHE XMMHMYECKOTO paBHOBecHs. KOHCTaHTa XMMHUYECKOTO
paBHOBecus. BinsiHue Temneparypbl Ha KOHCTAaHTY XUMHUYECKOTO PaBHOBECHSI.

@DakTOophl, BIUSAIOIIME HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunmun Jle Illarense.

1.12 Omnpenenenue KOUTOUTHBIX PACTBOPOB. YeM OHU OTJIMYAIOTCS OT UCTUHHBIX PACTBOPOB H
B3Beceil? CTpoeHue KOIONAHBIX yacTull, JJI9C. MeToabl moaydeHus: KOJUIOMIHBIX CUCTEM.
@DakTOpbl YCTOMUMBOCTU KOJUIOUIHBIX cucTeM. HapyleHrne ycToMuMBOCTH KOJIJIOUMJIHBIX CUCTEM.
CenumMenTanus, Koaryssius. JedcTBus KoaryIupyromux (Gpakropos

1.1 OcHoBHbBIE 3aKOHBI XMMHHU: 3aKOH COXPaHEHHUS MacChl, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX OTHOIIEHUH. 3aKOH ABOrazpo, CIE€ICTBUS U3 3aKOHA ABOraapo. DKBMBAJIECHT BELIECTBA.
OKBHUBAJICHTHAs] Macca. 3aKOH 3KBHBAJICHTOB. DKBUBAJIEHTHI CIOKHBIX BEUIECTB. DKBUBAJICHTHBIN
o0BeM.

1.2 Cnoxunocts ctpoenus aroma. Monenun artoma 1no Pesepdopny, bopy, coBpemenHbie
npejcTaBieHus. JloCTOMHCTBA U HEAOCTATKU 3TUX Mojeneld. KBaHTOBbIe unciia: IJIaBHOE KBAHTOBOE
YHCII0, OpOUTAIBHOE KBAHTOBOE YHCIIO0, MATHUTHOE KBAHTOBOE YKCJIO0, CITMHOBOE.

CtpoeHne MHOTOAJCKTPOHHBIX aToMoB. [lpuHuMn MuHuManbHOW sHepruu. [IpuHumn 3ampera
[Taymu. IlpaBuna KneukoBckoro. IlpaBuio I'ynpa. Ilepumoanueckuil 3aKOH M NEPUOIUYECKAS
cucrema. CTpyKTypa nepuoandeckoi cucreMsl. Ilepuoanueckue cBoiicTBa 31eMeHTOB. M3MeHeHne
aTOMHOI0 pajinyca, S3Heprusi MOHU3ALKUU, CPOJICTBO K 3JIEKTPOHY U JIEKTPOOTPULATEIIBHOCTb.

1.3 PacTBOPBI 3J€KTPOIUTOB. DIEKTPOIUTHIECKAST JUCCOLUAIS, €€ MEXAHHU3M.

CunpHple U ciabble 3MeKTpoauThl. CTeneHb SIEKTPOJIUTHUECKON nucconuanuu. DaxkTopsl,
BIMSIOUIME Ha Jaucconuanuioo. Jlucconuanuss OCHOBAHMM, KHUCIIOT, cojied M aM(OTEpHBIX
ruapokcuaoB. Juccounanus Boasl. lonHOe npoussenenue BoAbl. Bogopoanslii mokasarens. Cpeibl
BOJHBIX PaCTBOPOB AEKTPOJNUTOB. MHaukaropsel. ['muaponus coneit. Tunel coneit o UX OTHOILIEHUIO
K rugponusy. Crenenp rufpoian3a. PakTopsl, BAUSAIOIINE HA TUAPOIH3.

1.4 OxucnurenbHo-BoccTaHoBUTENbHbIE peakuuu (OBP). Oxucinutens U BOCCTaHOBUTEIb.
[Ipoueccsl okuciienus u BocctaHoBleHUsA. OCHOBHBIE NOHATUSA. CTENEHb OKUCIICHUS M BAIEHTHOCTD.
[TpaBuiia onpeienieHust CTENEHU OKMCIIEHUS 2JIEMEHTA B MOJIEKYJIE, B YacTUILIE. THIIBI OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIX peakiuil. BaxHellline OKUCIUTENN U BOCCTAHOBUTENIN. MeTOAbl COCTAaBIEHUS
OBP. ®axropsl, Bnustonue Ha nporekanue OBP.

1.5 Dnektpoxumus. [loustue 06 3MeKTpogHOM TOTeHIUane. PakToOphl, BIUSIONINE HA 3HAUCHHUE
noTeHIMana snekTpoaa. CtanaapTHbIN 351eKTpo . CTaHAApTHBIN JIEKTPOIHBIN MOTEHIIAAT.

Psn craHgapTHBIX DSJIEKTPOAHBIX NOTEHIMAIOB W CIEACTBUS W3 HEro. THIBI 3JIEKTPOJIOB.
Omnpenenenne DJIC ranpBaHMYecKoro sjaeMeHTta. YpaBHeHue HepHcra. Xumuuyeckue MCTOYHUKU
toka. ["anmpBanndeckue smeMentsl (I'D anusnsa-Skoou, KOHIeHTpalMoHHbIe ['3).

1.6 Meraiuiel. OOmue cBoiicTBa METALIOB. PAx aKTMBHOCTH METAUIOB W CIIEACTBUS W3 HETO.
Metaminsl B mpupoie W OO0IIHMe METOAbl MX TMOJMy4YeHHs. XHUMUYECKHE CBOWCTBA METaJUIOB:
B3aMMOJCHCTBHE METAJIJIOB C KUCIOTaMH, IIEJI09aMU, BOJOM.

1.7 DnexTponus. DAEKTPOIHU3 PACIIIABOB U BOJHBIX PACTBOPOB JEKTPOIUTOB. AHOAHBIE U KATOIHBIE
MIPOIIECCHl TIPH AJIEKTPOJIU3E BOIHBIX pacTBOPOB. 3akoHbl Dapazes. Beixox mo Toky. [Ipumenenue
AIIEKTPOJIN3A.

1.8 Kopposus metamioB. Kiaccuduranus KOppO3HOHHBIX pa3pylmICHHA. XUMHUECKass KOPPO3UsI.
DnekTpoxummudeckast kopposus. Kopposus non aeiictBueM 01y Ial0IUX TOKOB.

@DakTophbl, BIUSAIOLIUE HA TPOTEKaHNE KOPPO3UU. MeTOo1bl 3alIUTHI METAJUIOB OT KOPPO3HUH.

1.9 Tepmonunamuka. TepmomuHamudeckas cucreMa. Kiaccupukarnus TepMOIMHAMHYECKUX
cucteM. BHyTpeHHss sHeprus, Temsnora, pabora. OnpeneneHue, XapaKTepUCTHUKA U UX B3aHMOCBSI3b.
DHTaJIbIH CUCTEMBI U €€ U3MeHeHHsI. TemnoBoi 23 (heKkT XUMUIECKOH peakuu. TepMoOXuMHUIECKre
ypaBHeHus. 3akoH ['ecca. Crnenctus u3 3akoHa ['ecca. TepmoxumMuyeckue pacuerbl. DHTPOIHUS U €€
W3MEHEHUs MPU XUMHUYECKOW peakuuu. DHeprus ' mo6ca u HalpaBIeHHOCTh XUMUYECKOW peaKIInu.
Dueprust [ m60ca 06pa3oBaHus BEMIECTB, XUMUYECKOU peakiuu. M3otepma Bant-I'odda.

1.10 Xumuueckas kuHetuka. CKOpOCTh XUMHUYECKON peakIiiu: onpeneiacHue, (pakTopsl, BIUSIIONIIE



Ha CKOpOCTh peakuuu. BnusiHMe TemiepaTrypbl Ha CKOPOCTh XMMHUYECKOW peaKUUH. DHEPrus
aktuBauuu. Karanm3. OcHoBHble NOHSATHS. BinsHME KaTaau3aTopoB Ha CKOPOCTh IMPOTEKAHUS
peakuuu. Tumnbl karanuzaropos. Katanurnueckue sapl.

1.11 Xumuueckoe paBHOBecHE. YCJIOBHE XMMMYECKOTO paBHOBecHs. KOHCTaHTa XMMHYECKOTO
paBHOBecus. BisiHue Temneparypsl Ha KOHCTaHTY XUMHYECKOTO paBHOBECHSI.

@DakTOopBbl, BIUSIOIINE HA COCTOAHUE XUMUUYeCKOro paBHOBecus. [Ipunnun Jle [llarense.

1.12 Onpenenenre KOJIOUIHBIX PACTBOPOB. UeM OHU OTIMYAIOTCS OT UICTUHHBIX PACTBOPOB U
B3Beceil? CTpoeHue KoutouaHbIX yactull, JI3C. MeToapl oJ1y4eHus: KOJUIOUIHBIX CUCTEM.
@DakTOpbl YCTOMUMBOCTH KOJUIOUIHBIX cucTeM. HapyllieHrne ycToMuMBOCTH KOJIJIOUMJIHBIX CUCTEM.
CenumenTanus, koaryisus. [leiicTBus koarynupyrommx GpakTopos

3.6 [lepevyeHb THNIOBBIX MPOCTHIX MPAKTHYECKUX 321aHUI K 3a4eTy
(17151 OLIEHKHM YMEHUI)
. Ykaxute GopMyJIbl OKCHIIOB, TPOSIBIISIFOIIUX KUCIOTHBIE CBOICTBA:
a) Na20; 6) Cr203; B) CO2; 1) CuO

2. C xakumu BemecTBaMu pearupyet okcun ¢pochopa(V)?

a) XJIOPHJI KambIusi; 0) OKCHUJ KPEMHUS,

B) OKCUJ KQJIbIMsI;  T) TUAPOKCH]L KA.
3. Vkaxwure GopMyIbl OCHOBAaHHUH, KOTOPHIE MOKHO TIOJIYYUTh HETIOCPEICTBEHHBIM

pacTBOPEHUEM COOTBETCTBYIOIIUX OKCHIOB B BOJIC:
a)Cu(OH)2; 6) LiOH; B) Ca(OH)2; r) AI(OH)3

4. C KaKuMH COJISIMH pearupyeT cojsHas Kuciora?

a) HUTpaT cepedpa; 0) CHIIMKAT KaJlus;

B) KapOoHat Hatpus; T) cynbdar meau(ll)
5. JIByXOCHOBHBIMHU KHCJIOTaMH SIBJISOTCS:

a) coJisiHast; 0) yrojbpHasi; B) a30THAs; I') CepHas
6. Kakue KHCIOTHI TUCCONUUPYIOT CTYIIEHYATO?
a) cepHUCTast; 0) a30THAS; B) XJIOpHAs; I') COJISTHAS
7. Kakue OCHOBaHUS HE MOTYT 00Opa30BBIBATH OCHOBHBIE COJIH:
a) TUJIPOKCHU HUKENSA; O) TUAPOKCH Oapus; B) THAPOKCH HATPHS; T) THAPOKCUST aMMOHHS
8. Yxaxute popmyny auruapooprodocdara KaabIus:
a) CaHPOg; 6) Caz(POa)2; B) Ca(H2PO4)2; 1) CazP207
9. Beibepute popmyny cynbdara rugpokcoxenesa(lll):
a) (FeOH)2S04; 6) (Fe(OH)2)2S04; B) (FEOH)SO4; r) Fe(HS)2

-

3.7 IlepevyeHb THNOBBIX NMPAKTUYECKHX 3aJaHUH K 3a4eTy
(217151 OLIEHKH HABBIKOB U (MJIM) OTIBITA J1€ATEIbHOCTH)

1. Beruucnute 5KBUBAJICHT W SKBUBAJICHTHYIO Maccy (ochOpHON KUCIOTHI B peakIisIx 00pa3oBaHus:
a) ruapodocdara; 6) murunpodocdara; B) oprodocdara.

2. OmnpenienuTe SKBUBAJICHTHBIE MacChl cephl, pocopa u yriaepoaa B coequHenusax: HaS, P20s, COs..

3. MBOBITKOM THIpOKCHIA Kalws TOJCHCTBOBAIM HA PACTBOPHL: a) mu-ruapodocdara xamus; 0)
muruapokconutpar Bucmyta (I11). Hanummre ypaBHEHUS peakiuii 3TUX BEIIECTB C THAPOKCUIAOM
KaJIUSl ¥ ONIPEACIIUTE UX SKBUBAJICHTHI U SKBUBAJICHTHBIE MACCHI.

4. Hamummre ypaBHeHUs peakmuii ruapokcuaa xeneza (II) ¢ xmopoBomopoaHOii (COMSHOIM)
KHUCJIOTOM, MPH KOTOPBIX 00pa3yloTcsl CIEAYIOLIMEe COEIMHEHHUs jKele3a: a) JUTHIPOKCOXJIOPUI
xKenesa; 0) THAPOKCOXIIOPHL XKelle3a; B) XJIOpHU/ JKene3a. BeIuucnuTe SKBUBAICHT U DKBUBAJICHTHYIO
Maccy rugpokcuma xenesa (I11) B kaxxmoi u3 3Tux peaxiui.

5. YcranoBute GopMyIibl: a) OKCUIA BaHAAUSA, €CITU OKCU Maccoi 2,73 T COAepKUT MeTaslsl MacCcou
1,53 r; 6) okcuaa pTyTH, €ClId IPH MOJTHOM PA3JIOKEHUH €ro Maccoi 27 T BbIIEISETCS KUCIOPOL
oosemoM 1,4 mm° (1.y.)?

6. YcranoBute popMyiTy BEIIECTBA, COCTOSIIETO U3 YIIIEpoaa, BOAOPO/IA U KHCIOPO/ia B OTHOIICHUN
Macc COOTBETCTBEHHO 6 : 1 : 8, ecny MIOTHOCTH NAapoOB €ro 1o BO31yXy paBHa 2,07.



7. Omnpenenurte GOpMyIy COCTUHEHHUS, HUMEIOIIETO COCTaB B MACCOBBIX JOJISAX MPOICHTAa METaJlIa —
38,71; dochopa — 20,00; kucnopona — 41,29.

8. Haiinute popmyny coequHeHUs ¢ MOJBHON Maccoi 63 T/MOJIb, UMEIOIIEr0 COCTaB B MacCOBBIX
JOJISIX TpoIieHTa: Bogopoaa — 1,59; azora — 22,21 u kucnopoxaa — 76,20.

9. Hamummre TepMOXMMHUYECKOE YpaBHEHHME peakluu B3aumojeicTBus okcuaa yriepona (II) u
BOJIOPOJIa, B pe3yJbTaTe KOTOPOH 00pasyroTcs ra3oobpasHbie MeTaH U Boja. CKOJBKO TEIUIOTHI
BBIIIEJIUTCS TIPH TOH PEAKIUH, €CIH OBLT IIONydeH MeTaH oobeMoM 67,2 nv° (H.y.)?

10. Kpucrammmdeckuil XJ0pHu1 aMMOHHUS 00pa3zyeTcs pu B3aUMOACHCTBIH I'a3000pa3HbIX aMMHAKa
n HCI. Hanummure TepMOXUMHYECKOE YPABHEHHE dTOW PEaKIUU, BRIUUCIUTE €€ TeTUIOBOM 3(PdeKT.
CKOJIBKO TETUIOTHI BBICUTCSA, €CITH B PEaKIHH ObLT H3pacXo0BaH aMMHuak oobeMoM 10 1v° (1.y.)?
11. Ilpu cropanuu razoo0pa3HOro aMmmuaka o0pasyroTcs napsl Bojsl u okcup azota (II). Ckonbko
TEIIOTH! BBIICIUTCS TIPU 3TOH PEakKInu, ecin Obll monydeH okcup azota (II) o6bemom 44,8 w3

(1.y.)?
12. Peaxiiyisi rOpEeHHS METHIIOBOTO CITUPTA BBIPAKACTCS TEPMOXHUMUYECKUM YPaBHEHUEM:
CH3OH (k) + 1,502 (r) = CO2 (r) + 2H20 (k).
Berurcinte TerioBoi 3G QeKT 3TOi peakIuH.

13. ITpu yBenmuenun temnepatypsl Ha 50 °C ckopocTh peakiuu Bo3pocia B 1024 paza. Beraucnute
TEMIIepaTypHbIA KO3(PPHUINEHT peaKIHu.

14. Beruucnure, npu Kakoil TeMneparype peakuus 3akoH4YuTcs 3a 45 MuH, ecinu npu 293 K Ha 310
tpebyetcst 3 4. TemnepaTypHbIil KOA(DOUIMEHT CKOPOCTH PEaKIHK paBeH 3,2.

15. Ha ckoibpKO TpajycoB HYKHO IMOBBICUTh TEMIIEPATyPY, YTOOBI CKOPOCTH Peakiuu Bo3pocia B 90
pa3? TemnepatypHblii KOG GUIHEHT paBeH 2,7.

4. MeToanuecKkue MaTepuaJibl, onpeaeaaoine Npoueaypy oOueHUBaAHUS
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeIbHOCTH

B Ta6J'II/II_IC IMPUBCACHBI OIIMCAaHUA TIpoHecAyp IMPOBCACHHUA KOHTPOJIBbHO-OLICHOYHBIX
MepOHpI/IflTI/Iﬁ " nmpoucayp OUCHHUBAHUA PE3YJILbTATOB O6yquI/I$[ C MOMOIIIBIO OLCHOYHBIX CPEACTB B
COOTBCTCTBHH C pa6oqel71 HpOFpaMMOﬁ JUCHUITIIINHBI.

HaumenoBanmue
OLEHOMHONO Onucanus NpoIeayphl MPOBEACHUS KOHTPOIBHO-OIIEHOYHOTO MEPOIIPHUSITUS U TPOIIETYPHI
OIICHUBAHUSA PE3YJILTATOB O0YUESHHSI
cpe/cTBa

HpenouaBaTenL Ha YCTAaHOBOYHOM 3aHATHUU JOBOJUT OO 06yt1a10u11/1x051: TEMBI, KOJIUYCCTBO
3alaHuil B KOHTpOJbHOU pabore. KoHTponmbHas paboTa AokHA OBITH BBIMOJIHEHA B
YCTAHOBJICHHBIM CPOK M B COOTBETCTBHM C NpaBWIaMU K OGOPMIICHHIO (TEKCTOBOH H
rpadudeckoii yacteit), chopmyaupoBanabiMé B [Tonoxenun «TpeboBaHus K 0QOPMIICHHIO
TEKCTOBOM M rpaduyeckoil JOKyMeHTaluu. HOPMOKOHTpOJb» B IOCIEOHEH pelaKiHiH.
BrimonHeHHast KOHTpoOJIbHas paboTa TepenaeTcs [Uid IPOBEPKH TPENojaBaTeNio B
YCTaHOBIICHHBIE CPOKH. Eciam KOHTponbHash paboTa BBINIOJHEHA HE B COOTBETCTBHH C
YKa3aHUSMH WIH HE B TTOJTHOM 00beMe, OHa BO3BPAIIAeTCs Ha JOPadOTKY

KontponsHas pabora

3anmra KOHCIEKTOB, NMPEIyCMOTPEHHBIX padoueil mporpaMMoit JUCIUIUINHBL, TPOBOIUTCS
BO BpeMsl IpakTU4ecKuX 3aHsATHil. IlpenonaBarens Ha IPAKTUYECKOM 3aHATHH,

Korcnexr MIPEIISCTBYIOMIEM 3aHATHIO MPOBEACHUS KOHTPOJSA, IOBOAUT A0 OOYYAIOIIUXCA: TEMY
KOHCHIEKTOB U TpeOOBaHMUs, IPEABSIBISIEMbIC K X BBIIIOJHEHHUIO U 3allUTe
TecTupoBaHue NPOBOAUTCS 110 PE3YJIbTATaAM OCBOCHHS TEM WX PA3/A€I0B IUCLUIUIMHBI WX
10 OKOHYAHUIO €€ M3y4YeHUs BO BpeMs INPAKTUYECKUX 3aHATUH. Bo Bpems nposeneHus
TectupoBanue TECTHPOBAHUS TOJH30BATHCS yUCOHMKAMHM, CIPAaBOYHHUKAMH, KOHCIIEKTaMH JIEKINH,
(KOMTIBIOTEPHBIE TeTpaisAMHU Ul NIPaKTUYECKUX 3aHATUN He paspeuieHo. IIpenonaBarens Ha NPaKTUYECKOM
TEXHOJIOTHH) 3aHSTHH, TIPE/IIIECTBYIONIEM 3aHITHIO IPOBEACHUS TECTA, JOBOJMT A0 00YYaAIOIINXCS: TEMBI,

KOJIMYECTBO 3a,Z[aHHﬁ B TECTC, BPEM: BbIIIOJHCHUA. PGSyJ’ILTaTBI TECTUPOBAHUA BUIAHBI
06y‘laIOIII€MYC$I Ha KOMIIBIOTEPEC Cpasy MOCJC MPOXOKICHUA TECTA




3amuTa 1adopaTopHBIX PaboT MPOBOAUTCS BO BpeMs JIAOOpATOPHBIX 3aHATHA. Bo Bpems
NIPOBEJICHUSI 3aIUTHI J1a00paTOpPHOW pabOTHI MOJIL30BATHCS YUEOHUKAMU, CIIPAaBOYHUKAMH,
KOHCHEKTaMH JIEKLIUH, TETpaJsiIMK HE Pa3peLIeHO.

IMpenopaBarens Ha nabopaTopHOil paboTe, NPEANIECTBYIOMIEH 3aHATHIO IPOBEICHUS
3amuThl  1abOpaTOpHOH paboThHL, JOBOAWT 10 OOYYaroIIMXCs: HOMEp 3allHIIaeMOi
nabopaTopHO paboTHL, BpeMst Ha 3aIlIUTy J1abopaTopHOM paboTEHI.

[IperonaBaTens WHPOPMHUPYET OOYUAIOMHUXCS O pe3yNbTaTax 3allUTHl JabopaTOpHOI
paboTHI cpasy Mocie ee KOHTPOJIBHO-OLEHOYHOTO MEPOIPHATHS

JlaboparopHnas pabora

JIns OpraHu3aliid ¥ TPOBEACHHS TMPOMEKYTOYHOH aTTECTAIlMd COCTABIISIFOTCS THIIOBBIC
KOHTPOJIbHBIE 33][aHHS HITH WHBIE MaTepUAITbl, HEOOXOIMMBIE JIJISl OLICHKH 3HAHUN, YMEHUH, HABBIKOB
U (MJIH) OTIBITA JACSITEIBHOCTH, XapaKTEPU3YIOIIUX dTAbl (JOPMHUPOBAHUS KOMIICTCHIIUN B TIPOIIECCE
OCBOCHHS 00pa30BaTEIBHOM MTPOrPaMMBI.

[lepeyeHb TEOPETUYECKUX BOIPOCOB W THUIIOBBIC MPAKTHUCCKUE 3aJaHUS PA3HOTO YPOBHS
CJIO)KHOCTH ISl TIPOBENICHHSI MPOMEKYTOYHOM aTTecTallii OOydYarolIrecs MOJy4YarT B Hadvaje
ceMecTpa 4epe3 JIIEKTPOHHYI HH(OpMaImoHHO-o0pazoBarenbHyto cpeny Hpl YIIC (nuunbrii
KaOMHET 00y4aromerocs).

Onucanue npouenyp NpoBeieHUsi MPOMEKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OLlCHUBAHUS Pe3yJIbTATOB 00y4eHH sl
[Ipy mpoBeneHMH TPOMEXKYTOUHOW aTTecTalud B (opMe 3auera MpenojiaBaTelb MOXKET
BOCIIOJIb30BaThCS Pe3yIbTaTaMH TEKYILIEr0 KOHTPOJIS YCIIEBa€MOCTH B TeueHue cemectpa. C 1enbro
UCIIOJIb30BaHUsl PE3yJIbTAaTOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPENoAaBaTelb MOJCYUTHIBACT
CPEIHIOI0 OILIEHKY YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMHA OOydYaromerocs (CymMma OIEHOK,
MOJyYEHHBIX 00YUYaIOUIUMCS, IEIUTCS HA YHUCIIO OIICHOK).

Ikana u KpuTEpUM OLECHNBAHKUS YPOBHS ¢(POPMHPOBAHHOCTH KOMIIETEHIMI B pe3y/ibTaTe
H3YYeHH S JUCUMILIMHBI IPH NPOBEJACHUM NPOMEKYTOYHOM aTTecTalluu
B (popme 3a4eTa o pe3yabTaTaM TEKYyLIEero KOHTPOJIsA

(06e3 1ONOJHUTEJIHLHOT0 ATTECTAIMOHHOTO MCTIHLITAHUSA)

CpenHss OlleHKa YPOBHS

c(hOpPMHUPOBAHHOCTH KOMITCTCHITUI [IIxana oueHMBaHUA

10 pe3yJbTaTaM TeKYyIero KOHTPOJIs

Ouenka ©He Menee 3,0 W HET HU  OJHOU

HEY/IOBJIETBOPUTEIBHOM  OLEHKM 1O  TEKyLIEMY «3a4TCHOY
KOHTPOJIIO

Onenka wmenee 3,0 wWim ToOIy4eHa XOTS OBl OJHA

HEYJI0BJIETBOPUTEJbHAS OLIEHKA [0 TEKYIIEMY KOHTPOJIIO

«HEC 3a4YTCHO»

Ecnu onenka ypoBHsI c()OPMUPOBAHHOCTH KOMIIETEHIIMH OOYYaroLIErocst He COOTBETCTBYET
KpUTEpUSM TIOJIy4eHHUsl 3ayeTa Oe3 JOMOJIHUTEIbHOIO aTTECTAllMOHHOIO HCHBITAaHUS, TO
IPOMEXYTOUHasl aTTecTalus MpoBOIUTCS B (opMe cobeceoBaHUs MO MEPEUHI0 TEOPETUYECKUX
BOIPOCOB U TUIOBBIX MPAKTUYECKUX 3a/1a4 UM B OpME KOMIBIOTEPHOTIO TECTUPOBAHMUSL.

ITpomexxyTouHas arrectanus B (popMe 3aueTa C NMPOBEACHUEM aTTECTALlMOHHOTO MCIBITAaHUS
MIPOXOJUT HA MOCIEAHEM 3aHITHH 10 TUCHUIUINHE.

IIpu mpoBeneHMM NPOMEXYTOUHOH arrecTanuud B (OpME KOMITBIOTEPHOTO TECTUPOBAHMS
BapHaHT TECTOBOTO 3a7aHus GopMUpyeTcs U3 POH/Ia TECTOBBIX 33JaHUM 110 JUCIUILIUHE CITy4aliHbIM
o0pa3oMm, Ho ¢ ycaoBueM: 50 % 3agaHuii TOKHBI OBbITh 3aJaHUSAMU OTKpbITOTrO TUMA U 50 % 3amaHuii
— 3aKpBITOTO THUIA.



