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Pabouyasi nporpamma cocrasiiena Ha ocHoBe PI'OC BO - GakanaBpuar 1o HanpaBJIeHHIO
noaroroBkd  29.03.05 KoHcTpympoBaHHe H3IENHH JIETKOM IPOMBIILIEHHOCTH (puikas
Muno6puayku Poccun ot 22.09.2017 r. Ne 962)

PaGoyas nporpamma paccMoTpena u 0o0peHa Ha 3aceiaHuH kadeapbl X UMUK
05.02.2024, ipotokon Ne 5 {(111

3aB. kadenpoit éf/ it 7/ H.JI. Mensiauk

Pa6oy4as nporpamMma ono6pena Mmetouyeckoi komuccueint UEuC

19.02.2024 r. npotokon Ne 5 / .
[Ipencenarens /4 / N.JYO. Me3un
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JIMCT akTyaau3anuu padodeil nporpaMmmbl

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
yueOHOM TOJIy Ha 3ace/laHnuu Kaeapbl XuMHH

IIporokon ot 20 . Ne
3aB. kadeapoii H.JI. Mensauuk

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM o1y Ha 3acenanuu Kadenpsl XumMun

IIporokon ot 20 . Ne
3aB. kadeapoit H.JI. Mensauuk

Pabouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu Kapeapsl XuMuu

[Iporokon ot 20 . N
3aB. kadenpoii H.JI. Menstaunk

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHnuu Kapeapsl XuMuu

[Iporokon ot 20 r. No
3aB. kadenpoii H.JI. Menstank




1 Ilesiu ocBOEHMSI AMCUMILTHHBI (MOIYJIS)

[enssMu OCBOEHUS TUCIMIUIMHBI «XUMUs» SBIsETCS popMUpoBaHre (PyHIaMEHTATBHBIX
3HAHUH B 00JIACTM COBPEMEHHOW XHWMHH, BKJIIOYAIOIIMX OCHOBHBIC TIIOHATHS, 3aKOHBI W
3aKOHOMEPHOCTH, OMHUCHIBAIOIIUE CBOMCTBA XMUMHUYECKUX COCJIMHEHHUM; PpPa3BUTHUE HABBIKOB
CaMOCTOSITEIbHOW pabOThl, HEOOXOMWMBIX JUIsi TPUMEHEHHS XMMHYECKHUX 3HAHUUH B
IIPAKTUYECKOM e TEIILHOCTH.

2 MecTo JUCHMIIJIMHBI (MO/1YJ/Is) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

JucuuiuinHa XuMus BXOIUT B 00s13aTEIbHYIO YacTh Y4eOHOro I1aHa o0pa3oBaTeIbHOM
MIPOrPaMMBI.

Jis  w3ydeHus  AWCHMIUIMHBI ~ HEOOXOIAWMBI  3HAHUS  (YMCHHS,  BIAJICHUSA),
c(hOpMHUPOBAHHBIE B pE3Y/IbTaTE U3yYEHUS TUCIUIUINH/ PAKTUK:

Xumus B 00bemMe cpeiHeit 00pa3oBaTeIbHOM IIKOJIBI.

3Hanus (yMEHUs, BIaJE€HUs), MOTYYCHHbIE IPU U3yYEHUU JAHHOW JUCLUILIMHBI OyayT
HEOOXOUMBI JIJIS1 U3YUYECHUS AUCIUILINH/TPAKTUK:

be3onacHOCTh JKU3HEACATEIBHOCTH

TexHonorus 06paboOTKH MaTEPHAIIOB

3 Komnerenuun odyyaromerocsi, opMupyembie B pe3yJibTaTe 0CBOCHHA

AUCHMILIMHBI (MOAYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbpTare 0OCBOSHHS AUCHUILTUHBI (MOZYIsT) «XHUMHUsI» OOYYaIOUIUICS TOJKEH
o01aaTh CIeAyIOIUMU KOMIETEHIUSAMMU:

KOI{ HHAUKATOopa I/IHIII/IKaTOp JOCTHIXKCHUA KOMIICTCHIINHN

OIIK-1 CriocobeH NpUMEHSATHh €CTECTBEHHOHAY4YHbIE U OOILEMHKEHEPHBbIE 3HAHUS, METO[IbI
MaTeMaTHYECKOTO aHaJIH3a U MOJECIIMPOBAHS B IPO(PECCHOHATBHOM AEATEIbHOCTH

OIlK-1.1 Hcnonb3yer ecrecTBEHHOHAY4YHbIE M OOILIEMH)KCHEpPHbIC 3HAHUS s
pEIICHUS BOIIPOCOB B MPOPECCHOHATBHON IEATEITBHOCTH
OIlK-1.2 [IpuMeHsieT MeToABl MAaTEMaTHYECKOTO aHalu3a M MOJIECIMPOBAHUS IS

YIOPABJIECHUS  IPOHU3BOACTBOM M KAauyeCTBOM  W3JACIHNA  JIETKOU

MPOMBIIIIEHHOCTH, a TaKKe MpH pa3paboTKe MojeNnel B cucTeme
aBTOMaTH3MpoBaHHOTO npoekThupoBanus (CAIIP).

OIIK-1.3 AHanusupyeT U rOTOBUT MaTE€pHaJIbl Ul COCTABICHHS COIPOBOJUTEIBHON
TEXHUYECKOH JOKYMEHTAIIH.




4. CTpyKTYypa, 00BEM U coepKaHue TUCHTUNIMHBI (MOTYJIs1)
OO0mas TpyI0EMKOCTh JUCIUIUIMHBI COCTaBiIsIeT 4 3adeTHhIX enuHull 144 akan. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 58,1 akax. yacos:
— ayauTopHas — 54 akaj. 4acos;
— BHeaynutopHas — 4,1 akaj. 4yacos;

— camocTosTenpHas padora — 50,2 akaj. yacos;
— B opMe npakTudeckor moarotroBku — 0 akaj. vac;

— MOJITOTOBKA K DK3aMeHy — 35,7 akaj. yac

®dopma arrecTauuu - 3K3aMeH

AynuropHas g e
o | xomraxtHas pabora | Z & dopma TeKyIero
5=
5 B aKaj. yacax 5] Bu KOHTpPOJI
Paznen/ Tema 3 (B axaz. uacax) ez A . P Kox
g & ©| caMOCTOATENBHON | yCIeBaeMOCTH H
JIMCIUTUTHHBI 5 [ . | xommereHnuu
3 g £ paboThbI MPOMEKYTOTHON
nab. | mpakrt. | £ & ATTeCTAIIHH
Jlek. < < 0
3aH. 3aH. | O &
1.
Odopmienne
oTdyera o
n1ab0paToOpHBIM 3amura
paboTam. 71a00paTOPHBIX OIK-1.1
1.1 OcHOBHBIC 3aKOHBI CamocrosTensHoe pa0or. o
12 4 8 N OIIK-1.2,
XHMUH. u3ydyenue yueOHoli | Caagya qomamrsero OTIK-1.3
JATEPaTypPHL. 3a1aHMs. '
Brimonnenue TecTtupoBanue.
JOMAIIHEeTO
3a1aHus.
Odopminenne
oTYeTa 1o
nabopatropHoi 3amura
1 pabore. naboparopHon
Brinonnenue a00ThI OIK-1.1,
1.2 Metanbl 1 CIUIaBbI. 4 2 4 TBODYECKOTO gaH.II/ITa' OIlK-1.2,
P OIK-1.3
3aJaHHS. MPE3CHTAINH.
CamocrosrensHoe | TectupoBanue.
u3ydeHue yueOHoH
JIATEPaTypPHL.
Odopmienne
oTYeTa 1o
1.3 Xumuueckue H26ODATODHOI 3ammra OMK-1.1
COCIMHEHHS B  COCTaBe 4 2 62 p£1)6OTIe) naboparopHon OIK 1'2’
TOPHBIX opo H ’ ’ a0O0TEI. )
p POt CaMocTosiTenbHOe P OIIK-1.3
MHUHEpPAJIOB. .| TectupoBanue.
U3ydeHHe yueOHOH
JIUTEPATypPHI.




Odopmnenue
oTdeTa o

1.4 XuMuaeckas Aaopatoproii na6:(3>a12111TPE)TaH0171 OIK-1.1,
6 6 8 4 16 pabore. p6 p OIIK-1.2,
00paboTia MaTepHasIos. CamocTosaTenpHOe PavOTBL. OIIK-1.3
.| TecrupoBanue.
u3ydyeHue yueOHo
JUTEPATypEI.
OdopmiieHne
oTyera o
1a60paTOpPHBIM 3amuTa
CaMpaT6 0;: D:I'I.LH Ha60paa6Tof - OIK-1.1,
1.5 DrekTpoxumusi. 8 6 16 OCTOATEILHOS panort. OIIK-1.2,
n3ydeHne yuyeOHoii| Craua momamiaero
OIIK-1.3
JIUTEPATYPBI. 3a/IaHus.
Brimonnenne TectupoBanwue.
JOMAIIHETO
3a/IaHUSL.
HWroro no pazaeny 36 18 50,2
Hroro 3a cemectp 36 18 50,2 9K3aMeH
Hroro no aucuuruinue 36 18 50,2 DK3aMeH




5 O6pa3oBaTejibHbIE TEXHOJIOTHH

B mpomecce mnpemogaBaHus AUCHUIUIHHBL «XUMUS» TPUMEHSETCS TPaTUIIMOHHAS
MH(OPMalMOHHO-KOMMYHHUKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexumu mpoxXoIAT Kak B UH(OPMAIIMOHHON (OopMe, TJe UMEET MECTO MOCIIEA0BATENIFHOE
U3JIOKEHUE MaTepuana B AUCHUILUIMHAPHOM JIOTHKE, OCYIIECTBISIEMOE MPEUMYLIECTBEHHO
BepOaTbHBIMU CPEICTBAMH, TaK U B (hopme NeKuii-0ece bl WM AUAiora ¢ ay TUTOPUEH, JTeKIUn
C NMPUMEHEHHEM 3JIEMEHTOB «MO3IOBOM aTakuy, JIEKIMH-KOHCYIbTAIlUH, I/leé TEOPETUYECKUI
MaTepuain 3apaHee BBIJAETCS CTYJIEHTaM JJIsi CaMOCTOATEIbHOTO M3Yy4eHUSs, I MOJArOTOBKHU
BOIPOCOB JIEKTOPY, TAKUM 00pa30oM, JIEKIIUS TPOXOIUT MO THITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

B jexmum MOryT MCHONB30BATHCS JIEMEHTHI MPOOJeMHOro uinoxeHus. [Ipodnemuas
JIeKIMsl HAUYMHAETCS C BOMPOCOB, C IOCTAHOBKH MPOOJIEMBbI, KOTOPYIO B XOJ€ H3JI0XKECHHS
Mmarepuaga HeoOXoauMo pemmTh. Takasg JeKnus MpeacTaBiusier co0oil  3aHATHE,
IpeJoiaraioliee WHUIMUPOBAHHOE IPENo/iaBaTeIeM IMPUBJICUCHUE ayJUTOPUU K PEIICHUIO
KPYITHOM Hay4yHOW MpoOJeMbl, pPAaCKPbIBAET BO3MOXKHBIE IYTH €€ pELICHMs, [OKa3bIBaeT
TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAYMMOCTh JOCTHxeHHi. Ha mpoOiemMHON JeKuuu HOBOE
3HaHME BBOJUTCS KaK HEM3BECTHOE JUIs CTYAEHTOB. [lonydueHHas nHdopmanus ycBauBaercs: Kak
JMYHOCTHOE OTKPBITUE €lIIe HE U3BECTHOTO sl ceOsl 3HAHUSI.

Jnia peanuzanuu nHGOPMaIMOHHO-KOMMYHHUKAIIMOHHOM 00pa3oBaTeNbHON TEXHOJIOTUN
MPOBOASATCS JIEKLUMU-BU3YalIU3allMH, B XOA€ KOTOPBIX U3JIOKEHUE TEOPETUYECKOrOo Marepuala
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKIMOHHBIN MaTepHal 3aKperuiseTcss B XoJe JTabopaTopHbIX padoT, B X0Jle KOTOPHIX
ydeOHasi paboTa NMPOBOAMTCS C pealbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHBIX
paboTax BBIMOJHIIOTCS TPYNIOBBIE WM HHAWBUIYyaJbHBbIC 3aJaHHs IO TMPOUIEHHOU TeMe.
[TpoBenenue 1abOpaTOpHBIX PabOT HEOOXOAWMO NPEABAPATH HWHCTPYKTAKEM IO TpaBUIIaM
Oe3omacHOl paboThl B XUMHUUYECKOM maboparopun. OCHOBHBIM YCIOBHEM JOIMYyCKa CTYIEHTOB K
nabopaTopHOil paboTe sSBISETCS WX 00s3aTelbHas IOATOTOBKA K HEH C COCTaBIIEHHUEM
TeopeTudeckoro BBeaeHus. [Ipu mpoBeeHHH TaOOPATOPHBIX 3aHATHI HCIOIB3YETCS METOJ
KOHTEKCTHOTO OOydYeHUs, KOTOpPBIM MO3BOJIIET YCBOMTH MaTepuall IyTEM BbISBICHHUS CBS3€i
MEXy KOHKPETHBIM 3HaHHUEM U ero npumeHeHueM. Kpome toro, 1neaecoo0pa3Ho UCHOIb30BATh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOYUYEeHUS (IMapHyIo paboTy) TpeX BUAOB: CTaTUYECKas mapa,
TUHAMHUYecKas 1mapa, BapuallMOHHAs 1apa; COBMEIasl €€ C TEXHOJIOTHEH MOTIYJIbHOTO 00yUeHUsI.
BoinonHuB 3kcnepuMeHT, oOywarouuiicss (GopMynupyroT 0OOOLIEHHBIE BBIBOABI 10 CEPUHU
OTIBITOB, UCTIOJB3YsI TPUEMbI aHATIOTHH U CPAaBHEHUSI.

CamocrosiTenbHasi paboTa CTYIEHTOB SIBISIETCS OJHUM M3 Haubosiee 3(QQPEeKTUBHBIX
CPEACTB pa3BUTUs MOTpeOHOCTH K Oynaymiemy camooOpazoBaHuio. CamocTosiTenbHas paborta
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3sHOOOpa3Hbie (POpPMBI YUEOHOU JCATEIHHOCTHU:
BBINOJIHEHHE JOMAIIHUX 3a/laHUM, 3aBepIeHre opopmiieHHs 1abopaTOpHBIX padoT, HOArOTOBKA
K MpaKkTUKyMy, H3y4Y€HHE OCHOBHOTO U JIOMOJIHUTEIBHOIO MaTepuana Mo Yy4eOHUKaM U
nocoOusiM, yTeHHe U MpopaboTKa HayyHOU JIUTEpaTypsl B OMOIHNOTEKe, HanMcaHue pedepaToB U
KYPCOBBIX pa0oT, MOAr0TOBKA K KOJUIOKBUYMaM, 3a4€TaM, UTOTOBOW aTTeCTaliH.

CaMocTtosiTenpbHasi paboTa CTYACHTOB JOJDKHA OBITh HAmpaBieHa Ha 3aKpEIUICHUS
TEOPETUUECKOr0 MaTepuaia, U3J0KEHHOTO MpernoAaBareieM, Ha MpopadoTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTENIbHOE HM3y4YeHHE, Ha IOATOTOBKY K Ja0OpAaTOPHBIM 3aHATHUSM, BBINOJHEHHE
JOMAITHUX 33JaHU U TOATOTOBKY K PYOEKHOMY U 3aKIIOYUTEIbHOMY KOHTpoJo. [Tomumo
3TOro, OOydYaroluecss MPEeACTaBISIIOT PEe3yJbTaThl CBOEH CaMOCTOSTEIbHOM padoThl B BHJE
MpEe3EHTalHM.

CamocrodarenbHas paboTa CTYIEHTOB MO JUCHMIUIMHE «XUMHs» BKIIOYAET pEIIeHUe
3a]a4 U BBIMIOJIHEHUE 33/JIaHUN PENPOYKTUBHOTO XapakTepa IO ajJrOpUTMY, MPEA0KEHHOMY
IpenoaaBaTeieM.

[Tnan-rpaduk, muTeparypa, MaTEpPHAIIBI K JEKIIHUSIM 1 JJA0OPATOPHBIM pabOTaM, TECTHI



JUISL TEKYILIETO KOHTPOJIS, BOMPOCH! JIJIsl UTOTOBOTO KOHTPOJISL BBUIOXKEHBI JIJISI CAMOCTOSITENIbHOM
paboTel oOywarommxcss Ha oOpasoBarenpbHoM moprare PI'BOY BO «Marnutoropckuid
roCyJ1apCTBEHHbIN TeXHUYeCKU yHUBepcuteT uM. ['.11. HocoBay.

OOyuaronuiics MOXXET MPONTH B AMCTAHIIMOHHON (opme oHNaiH-Kypc «Kak Xumus
0O0BSCHSET ¥ U3MEHSIET OKpYXKaromuid Mup» Ha ruiardopme "OTkpbeiToe 0OpasoBaHue".

6 YueOHo-MeTOoANYeCKOE 00ecreyeHre CAMOCTOATEIbHOI padoThl 00yUYaIOLIUXCs
[TpencraBieHo B npusaoxeHuu 1.

7 OueHoOYHbIE CPeICTBA /IJIsl MPOBeAeHHsI IPOMEKYTOYHOM aTTeCTAlUH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAN4YEeCKOe U HH(POPMALIMOHHOE o0ecriedeHne TUCITUIIMHBI (MOYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. T'enppman, M. U. Xumus : yueouuk / M. U. T'enbpman, B. I1. FOctpaToB. — 4-¢ u3.
— Canxkrt-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Texkcr :
anekTpoHHbli  //  JlaHb : AIEKTPOHHO-OMOINOTEUHAS cucrema.  — URL:
https://e.lanbook.com/book/210221 (mara obpamenus: 07.03.2024). — Pexum nocrtyna: s
aBTOPH3. TIOJIH30BATEIICH.

2. Xumus : yaeOnuk s By3os / 0. A. JleGenes, I'. H. ®anees, A. M. 'ony6Ges, B. H.

[TammoBan ; mox o6mieit penakmueit I'. H. ®aneeBa. — 2-¢ u3g., nepepad. u gomn. — Mockaa :
NznarensctBo FOpaiit, 2023. — 431 c. — (Briciiee oopazoBanue). — ISBN 978-5-534-02453-1.
— Tekcr : oanektponusiii // O6paszoBarenbHas 1iatdpopma FOpaiir [caiit]. — URL:

https://urait.ru/book/cover/7FOC2B24-7759-4C94-8783-185D7EB61E88 (mata oOpaieHus:
07.03.2024).

0) JlonmosiHuTeIbHAS IUTEPATYpa:

1. Konsga, JI. I'. Xumus : yue6noe nocodue / JI. I'. Konsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snektpos. onT. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:  https://host. megaprolib.net/MP0109/Download/MObject/1190  (mara  obpareHus:
07.03.2024). - MakpooObekT. - TekcT : anmekTpoHHbId. - CBeeHus TOCTYnHBI Takke Ha CD-
ROM.

2. Mymnuaa, D. P. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCIMHEHUH : yaeOHOe TTocooue
[ By30B] / 3. P. MynnuHa ; MarHUTOropckuit rocy1apCTBEHHbIN TEXHUUECKUI YHUBEPCUTET
um. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-ROM. - 3arm. ¢
tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (nara
obparmienus: 07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 37IeKTPOHHBIH. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Mymnuna, 3. P. XuMudeckas TepMouHamMuKa : nmpaktukyMm / O. P. Mymimna, O. A.
MumypuHa ; MarHuTOropckuii roc. texuudyeckuii yH-T uM. I'. M. HocoBa. - Marauroropcek :
MI'TY wmm. I U. Hocoma, 2020. - 1 CD-ROM. - 3arn. c¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata oGpamenus: 07.03.2024). -
MaxkpooObeKT. - TEeKCT : aeKTpoHHBIH. - CBefeHus qocTynHbl Takke Ha CD-ROM.

4. Mumrypuna, O. A. Xumundeckas kuHeTuka. COCTOSSHME XUMHUYECKOTO0 paBHOBECHUS :
npaktukym / O. A. Mumypuna, D. P. Mymnuna, O. B. Epmosa ; Marauroropckuii roc.
texuuueckuil yH-T uM. I'. U. Hocoa. - Marauroropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM.- 3arm. ¢ TUTYJL. OKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara obpamienus: 07.03.2024).
- MakpooOBeKT. - TEeKCT : aIeKTpoHHBIH. - CBeieHus qocTynHbl Takxke Ha CD-ROM.



5. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A. MumypuHa |
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. Hocosa. - Marauroropek : MI'TY um. I'. 1.
Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. odkpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata obpamenus: 07.03.2024). -
MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeneHnus goctynHbl Takke Ha CD-ROM.

6. Mensnuk, H. JI. Tucniepcubie cuctemsl : npaktukym / H. JI. Mensnuk, 3. P. Myiuna,
O. A. Muiypuna ; Marautoropckuii roc. rexuudeckuii yu-t uM. I'. 1. HocoBa. - Marautoropck
: MITY um. I U. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. sxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (nara obpamienus: 07.03.2024).
- MakpooOBeKT. - TeKCT : aeKTpoHHBIH. - CBeeHus qocTynHbl Takxke Ha CD-ROM.

7. Mymmna, D. P. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIMH . TPAKTHKYM [IJIs
By30B] / O. P. Mynnuna, O. A. Mumypuna ; MarHuTOropckuii roc. TeXHU4eckuid yH-T um. . U.
Hocoga. - Marautoropck : MI'TY um. I'. K. Hocosa, 2020. - 1 CD-ROM. - 3arn. ¢ turym.
skpana. - URL:  https://host.megaprolib.net/MP0109/Download/MObject/2885  (nara
obparnienus: 07.03.2024). - MakpooObeKT. - TeKcT : 31eKTpOHHBIN. - CBEIEHHUS JOCTYITHBI TAKKE
na CD-ROM.

8. Konsina, JI. I'. OkucIuTenbHO-BOCCTAHOBUTENbHBIE peakiii. OCHOBBI 3JIEKTPOXUMHUH !
yaeoHoe mocobue / JI. I'. Komsina, O. P. Mymmna ; MI'TY. - Marauroropck : MI'TY, 2015. - 58
c. . wmn, Tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mara
obpamienus: 07.03.2024). - MakpooObeKT. - TEKCT : DIIEKTPOHHBII.

9. Mymmna, 3. P. DnexTpoxumust : npaktukym [mist By3oB] / O. P. Mymnmuna, O. A.
Mumypuna ; Marautoropckuid roc. Texuuueckuii yH-T uM. I'. Y. HocoBa. - Marauroropck :
MI'TY wumm. I WM. Hocoma, 2020. - 1 CD-ROM. - 3arn. c¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mara obpamienus: 07.03.2024). -
MaxkpooObeKT. - TeKCT : aeKTpoHHBIH. - CBeaeHus noctynHsl Takke Ha CD-ROM.

10. Koposun, H.B. O0mias xumus: yde0. s TEXHUYECKUX Harpas. U creil. By30B /H.B.
KopoBun —9-¢ u3j., nepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HenoCpeACTBEHHBIM.

11. Kparkuii cnpaBoyHUK (U3HKO-XUMHUYECKUX BeianuuH / cocT.: H. M. bapon, A. M.
ITonomapeBa, A. A. PaBnens, 3. H. Tumodeesa; noxg pen. A. A. Panens, A. M. I[TonomapeBoii. -
10-e u3n., ucnp. u goi. - CII6. : UBan ®emopos, 2003. - 238 c. : wi. - ISBN 5-8194-0071-2. -
TekcT: HenmoCpPEACTBEHHBIM.

12. M3Bectusi BBICIIMX Y4YeOHBIX 3aBENCHHHA. XUMHS W XUMHAYECKas TEXHOJIOTHS:
Hay4YHO-TeXHHuYeckuil xkypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMUYECKUX MPOIECCOB: METOAMYECKHE YKa3aHUS K
1a0opaTOpHBIM paboTaM MO AUCHUILIMHE «XUMHS» AT OO0ydaroIuXcs BCEX HaIrpaBlICHHM
MOJrOTOBKM W  CHEUUaTbHOCTEH JaHEeBHOH Qopmbel  o0yuenus / O.A. MumypuHa,
Marnuroropckuii roc. rTexuudeckuii yuH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HEMOCPeACTBEHHBIH.

2. Komanma, JLI'. Xumuueckas TepMOJMHAMHUKA: METOJUYECKHUE YKa3aHUS s
CaMOCTOSITENIbHOM paboThl MO MUCHUIUIMHE «XUMHS» JUIsl 00ydaroluXcsl BCEX HaNpaBICHUN
MOJITOTOBKM U crienuanbHocTel Beex (opm obydenus / JI.I'. Konsga; Marautoropckuii roc.
texandeckuid yH-T uM. ['. 1. HocoBa. — MarauToropck : MI'TY um. I'. U1. Hocosa, 2023. — 18 ¢. —
TekcT : HelmoCpeACTBEHHBIN.

3. Komsma, JIL.I. CkopocTh XHMHYECKHUX pEaKIHMA W XHWMHUYECKOEC paBHOBECHE:
Mertoauyeckre ykazaHUs K JIaOOpaTOpHBIM paboTaM IO JUCHMIUIMHE «XUMUS» IS
00y4aroIIUXCs BCEX HAaNPaBJICHHI MTOATOTOBKH U CIeIUaIbHOCTEH Beex hopm 00yueHwms /



JLT. Konspa, E.B. Tapactok; Marautoropckuii roc. Texuuueckuii yu-t um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. HocoBa, 2023. —8 c. — TekcT : Hermocpe1CTBEHHBIH.

4. PonuonoBa, H.M. Xumuueckass kuHeTuka. XMMHYECKOE PaBHOBECHE: METOAMYECKUE
yKa3aHus Ui CaMOCTOATENBbHON paboThl MO AMCHUIUIMHE «XUMHS» IS 00yJaromuxcs BcexX
HaIpaBJIieHUH TOATOTOBKH W cHeruanbHOCcTe Beex dopm oOyuenus / H.W. Pomuonosa, A.Il
ITonomapeB; Maruuroropckuil roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocona, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIN.

5. Uynposa, JI.B. PactBopsl: MeToanueckas pa3padoTka K 1ab0paTOpHBIM paboTaM 1o
TUCHUILTMHE «XUMHUSD» JUIsl 00y4YarolUXcsl BCEX HAIPaBICHUN MOATOTOBKH U CHEHATbHOCTEN
Bcex ¢opm o0yuenust / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUYSCKHH YH-T
um. I'. . Hocoa. — Marnuroropck : MI'TY um. I'. 1. HocoBa, 2023. — 41 c. — Teker :
HEINOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTtBopsl: MeToanueckast pa3paboTka K caMOCTOSTEIbHOU paboTe 1o
JUCHMIUIMHE «XHUMHs» JUIsl  OOydaroluxcsi 10 BCEM HAlpaBICHUSM IOATOTOBKU H
crienuanbHOCTIM Beex ¢opm obyuenus / JIL.B. Uynpora, D.P. Mymmna, O.A. MumypuHa;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HermocpeACTBEHHBIM.

7. Komsma, JI.I. KomnouaHble pacTBOPHI: METOAMYECKHE YKa3aHHS K JIaOOpaTOpPHOU
paboTe MO JUCHUILTUHE «XUMHs» JUIsi 00YyYaIOIIMXCS 10 BCEM HAIPABICHHUSM MOJITOTOBKU H
cnenuanbHoCcTSIM Beex (popm obyuenus / JL.I'. Konsana, JL.A. bonpsn; Marautoropckuii roc.
texHuueckul yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . Hocosa, 2023. -9 c. —
TeKCT : HermoCcpeACTBEHHBIN.

8. Komsna, JI.I'. OxucnuTenbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU: METOAMYECKHIE YKAa3aHUs
K JlabopaTopHOi paboTe MO NUCHUIUIMHE «XUMHUS» s 00ydaroluXcsi BCEX HAalpaBICHHMA
MOJrOTOBKM M crenuainpHocTedd Bcex ¢Gopm oOyuenuss / JLI. Komsma, E.B. Tapaciok;
Marnutoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. W.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIN.

9. Konspna, JL.I'. OxucnurenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJICKTPOXHUMHUUYECKUE
MPOIIECCHI: METOANYECKasl pa3padoTKa K CaMOCTOSITEIbHOM padoTe sl 00ydJaroImuxcs 1Mo BCeM
HAMpaBJICHUAM IOATOTOBKH M CrelraibHOCTAM Bcex (opm obyuenus / JL.I'. Komsma, E.B.
Tapaciok, 2.P. Mymiunna; Marautoropckuii roc. texuuudeckudd yH-T uM. I'. WM. Hocoma. —
Marnutoropek : MI'TY um. I'. YI. HocoBa, 2017. —41 c. — TekcT : HenocpeCTBEHHBIH.

10. Mumypuna, O.A. DIEKTpOXHMMHUYECKHE IPOIECCH: METOAWYECKHE YKa3aHUS K
nabopaTopHoil paboTe Mo JUCHMIUIMHE «XUMHS» Uil 00y4aroIuxcs MO BCEM HalpaBlIEHUSIM
MOATOTOBKU U CIIEHUANbHOCTSAM Bcex Gopm oOyuenus / O.A. Mumypuna, H.M. Poauonosa;
Marunuroropckuii roc. rexaudeckuid yH-1 uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. K.
Hocoga, 2023. — 13 c. — TekcT : HeMOCpeACTBEHHBIH.

r) [IporpammHuoe odecnieuenne u UuTepHeT-pecypcnl:

http://newlms.magtu.ru/ O6pa3zoBatenbHbiii mopran GI'BOY BO «MarHutoropckmii
rocyAapCTBEHHBIN TeXHUYECKUH yHuBepcuteT um. I'.1. HocoBa»

https://openedu.ru/course/msu/CHEMCW./ Ounaiin-kypc «Kak Xxumusi 0ObSICHIET U
H3MEHSET OKPYKAFOIIUN MUP»

IIporpammHuoe obecnieyenue

Haunmenosanue 110 Ne torosopa CpoK nercTBuUs JIMIEH3UN
7Zip cB0oOOaHO pacnpocTpansiemoe [10 6eccpouHo

FAR Manager cB0OOaHO pactpocTpansiemoe [10 6eccpouHo

MS Office 2007

Professional Ne 135 o1 17.09.2007 O6eccpouHo

Bpaysep Yandex  |cBoGoaHO pacnpocTtpansiemoe [TO 0eccpovHO



http://newlms.magtu.ru/

IIpodeccnonanbHbie 0a3bI JAHHBIX 1 HHPOPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca Cchuika

MexayHnaponHasi 0a3a TOJHOTEKCTOBBIX SKYpHAJIOB
Springer Journals

http://link.springer.com/

ITouckosas cucrema Axagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HanunonansHas H(OPMAITMOHHO-aHATUTHYCCKAs URL:
cucrtema — PoccUiiCKUI MHAEKC HAYyYHOTO IUTUPOBAHUS
(PVIHL)

DrexkTpoHHas 0a3za MepUOIHUECKUX u3gaHui East View
Information Services, OO0 «MIBUC»

9 MaTepua/IbHO-TeXHHYeCKOe o0ecredeHne JUCIUIIMHBI (MOTYJIs1)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MarepuaibHO-TEXHUYECKOE 00eCTIeYeHIE TUCIUILTUHBI BKIII0YAET:

1. YueOHble ayIUTOPUH [T IPOBEICHUS 3aHSATUH JICKIIMOHHOT'O THIIA.

OcHalieHUe — ayJAWTOPUHU: MYJIbTHUMEAMUHBIC CpPEACTBA XpaHCHHS, Iepeaadd u
npeICTaBICHUs HHPOPMAIMH

2. YueOHble ayauTOPHU JUIS TPOBEACHUS JaOOPATOPHBIX 3AHATHH, TPYIIOBBIX H
UHIUBHIYATbHBIX KOHCY/IbTAIHA.

OcHarienue ayautopun: HarmsaHpie MaTepuabl: TaOJUIIbI, CXEMBI, ITAKATHI.

3. [NoMmeriieHust 1 CAMOCTOSITEIbHOM PabOThI 00yUIarOLIHXCSL.

Ocuarnienue ayauropun: [lepconanbabie KoMibioTepsl ¢ makerom MS Office, Beixomom B
WHTepHET W € JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaATEILHYIO CPEIy
YHHUBEPCHTETA

4. TlomemieHusi Ui XpaHEHHs W NPOPUIAKTHYSCKOTO OOCITYy)KHUBAHUSA Y4€OHOTO
000py10BaHUs.

OcHainenue ayauropun: Creiaku, celdbl s XpaHEHHS Y4eOHOro 000pYIOBaHHMS.
NHcTpyMeHTHI 171 peMOHTA JJA00paTOPHOTO 000PYAOBaAHUS.


http://link.springer.com/

MNPUJIIOKEHME 1

6. YueOHO-MeTOIUYECKOEe o0ecTiedeHe CAMOCTOSTeIbHOI padoThl 00y4aAOIIMXCS

CamocrosiTenbHas paboTa oOydaromuxcs IMOAPA3JACIsAeTCs Ha ayIUTOPHYIO, KOTOpas
IIPOUCXOJUT KaK BO BpeMs JIaDOpATOPHBIX 3aHATUMN, TaK U HA IUIAHOBBIX KOHCYJbTAlMX, U Ha
BHEAYAUTOPHYIO, MPOUCXOAALIYH0 BO BpeMs MOATOTOBKM OOYYalOIMMHUCS OTYETOB 11O
71a00PAaTOPHBIM 3aHATHUSAM U [P BBIIOJIHEHUHU JOMAIIHUX 3aJaHUMH.

Ilepeuyennb J1adopaTOPHBIX padoT

JlabopaTtopnas pa6ota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCTMHEHHUI

JlaGopatopnast pabora Ne2 «OrmpezeneHre SHTAIbIIMA PACTBOPEHUS] U SHEPTUHU
KPUCTAIIMYECKON PEIIETKN

JlabGopaTtopHnas pabora Ne3 «CKOpOCTh XMMHUYECKUX PEAKITHII»

JlaboparopHnas pabota Ne4 «[IpurotoBieHue pacTBopa COJISHON KUCIOTHI U YCTAHOBJICHHE
€ro TOYHOM KOHLIEHTpAaLUN»

JlaboparopHas paboTa NeS«IIEKTPOXUMHUECKHUE TPOLIECCHI»

JlabopaTtopHnas padota Ne6 «Kopposust MmeTamioBy

KonTposbHbIe BONPOCHI 1151 321U THI JIa00PaTOPHBIX padoT
Tema «CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COeTUHEeHU»

Yro takoe okcupl? Ux knaccudukanus. Homenknarypa.

IlepeuncnrTe OCHOBHBIE XUMUYECKHE CBOMCTBA OKCUOB.

UYro takoe ocHoBaHusA? x kinaccudukarus. Homenknarypa.

Ilepeuncinre OCHOBHBIE XUMUYECKHAE CBOMCTBA OCHOBAHUM.

Uro Takoe kucnoTsl? Ux knaccudukamnus. Homenknarypa.

[TepeuncnrTe OCHOBHBIE XUMUYECKHE CBOMCTBA KHUCIIOT.

Yro Ha3wIBaOT consaMu. VX knaccudukarus. Homenknarypa.

IlepeuncinTe OCHOBHBIE XUMUYECKHE CBOMCTBA COJIEH.

Kaxkast reHeTH4eckasi CBS3b CyIIECTBYET MEXAY KJIACCAMU HEOPTaHUUECKUX COECAMHEHUIN?

CoNoAEWNE

KoHTpoJibHbIE BONIPOCHI 1JIS1 321HUTHI JJA00PATOPHBIX PadoT
Tema «XuMHYeCKasi TEPMOAMHAMHU KA

IHepeemuka XumuuecKkux npoueccos
1.  MoxeT 11 mpoIecc pacTBOPEHHS BEIIECTBA B BOJIE COMPOBOXKIATHCS POCTOM SHTAIBITHU
CUCTEMBI?
Moxet nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHHE BEIIECTBA B BOJE?
UYto Ha3bIBaETCS TEIUIOTOM (SHTANBINEH) pACTBOPEHUS BelecTBa?
Urto Ha3pIBaETCS TEIIOTON (PHTABIHEH ) HEUTpanu3anun?
Uto Ha3bIBaETCA TEIJIOTON (PHTAIBITHEH ) OCAXKICHUS?
Kak n3MensieTcst SHTabNUS B SK30TEPMHUUECKUX PEaKIMIX?
Kaxkoii 3Hak UIMeeT M3MEHEHNUE SHTAIBITUU YHAOTEPMUYECKON pEeaKun?

Noakown



Tema «XuMHuuyecKkasgs KHHETUKA»

CKopocmb XumuuecKux peakyui

1. Yro m3ydaer XxuMHuueCcKasi KUHETUKA?

2.  JlaiiTe onpeneneHNe CKOPOCTH TOMOTEHHOM U TeTEPOTCHHON PeaKIIni.

3. Or kakux ¢$aKkTOpOB 3aBUCUT CKOPOCTb XMMHUYECKOI peakuun?

4.  Jlaiite onpezeneHue 3aKkoHa JEHCTBUS Macc.

5. Uto Ha3BIBarOT KOHCTAHTOW CKOPOCTHU?

6. Ot xakux (aKTOpOB 3aBUCUT KOHCTaHTa ckopoctu? Cdhopmynupyiite MTpaBHIO
Bant-T'ododa.

7. Uro Ha3pIBAIOT TeMIepaTypHbIM Kodduurentom? Kakue oH MOKET UMETh 3HAYCHUSA?

8.  Ilouemy NoBbILIEHHE TEMIIEPATYPH] YBEIUYUBAET CKOPOCTb PEAKLIUN?
Tema «PacTBOpBHD)

Ilpuzomosnenue pacmeopa conaAHOU KUCAOMbl U YCMAHOGIEHUE €20 MOYHOU
KoHuenmpayuu
1.  Tlepeuncnute OCHOBHBIE CIIOCOOBI BBIPAKEHHS KOHIICHTPALIUU PACTBOPOB.
2. Kak paccuuraTh MOJIIpPHYIO KOHLIEHTPALMIO PACTBOPA, €CIM W3BECTHA HKBUBAJICHTHAs
KOHIIEHTpanus?
3. Kak paccuuTarh Maccy pacTBOpa, €CJIM U3BECTHA MaccoBasi J10J1s1 PaCTBOPEHHOI'O BEILIECTBA
B PacTBOpPE U Macca BOJIBI.
4.  UYro Takoe SKBUBAJICHT BeleCTBa?
5. Kak paccuntars MOJSIpHYIO Maccy SKBUBaJeHTa BelecTa?
6. B xakux equHHIIAX U3MEPSETCS TUTP PACTBOPEHHOTO BelecTBa?

Inekmpoaumuueckasn ouccoyuauus
Kakue BemiecTBa Ha3bIBatOTCS JAEKTPOTUTAMU?
Yro Takoe 3EKTPOIUTHYECKAs TUCCOLHALINsA?
UTo HA3BIBAIOT CTETIEHBIO TUCCOIUAIINN dIIEKTPOIUTA?
Kakue 31eKTpoauThl OTHOCATCS K CHIIBHBIM?
B kakom ciiydyae peakiiuu HOHHOTO 0OMEHa MPOTEKalT HeoOpaTUMo?
Kakue BemiecTBa B MOHHBIX YPAaBHEHHSIX 3alMCHIBAIOT B MOHHOM BUjie?

ook wndE

T'uoponus coneii
Yro Takoe ruapoIn3 coen?
Kakue conu noaseprarorcs ruapoausy?
Kaxk onpeznenuts cpeny pactBopa comu?
Yro Takoe cTeneHb ruapoiamnsa?
Kak paccuntaTh KOHCTaHTY THAPOTIN3a?
Kakue pakTopsl BIUSIOT Ha CMELIEHUE PaBHOBECHS PEAKLIMHU THA-POJIH3a COIH?
IIpu KakMX yCIOBHSIX MOXHO YCUJIUTh THIPOJINA3 COIH?

NogakowhE

Tema «/lucnepcHbie CHCTEMbI»
Konnouonwvie pacmeopwi
Kakue cuctemsl Ha3bIBaIOT AUCIIEPCHBIMU?
2.11o kakuM MPUHILIUIIAM MOXHO KJIAaCCU(UIIMPOBATh AUCIIEPCHBIE CUCTEMBI?
Yto sBiIsIeTC OCHOBHBIM ITPU3HAKOM KOJUIOUHOTO COCTOSTHUS BelecTBa?
KakoBa nmpupoa noBepXHOCTHOM SHEPTUU?
Kaknumu crioco6amMu MOXKHO MOIYYUTh TUCTIEPCHBIE CUCTEMBI?
OObsicHUTE MEXaHU3M YCTOMYMBOCTHU KOJUIOUIHBIX CHCTEM.

SouhkwnE
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NogakowdE

10.

11.

12.

13.
14.
15.
16.
17.

ok wnE

B yeM coCcTOUT CyIITHOCTh arperaTuBHOM YCTOMYUBOCTH?
YeM 00ycrioBiieHa CEAUMEHTALIMOHHASL yCTOWYHBOCTD?
Kaxkoii nponecc Ha3pIBaeTCs KoaryJsiuen?

HazoBuTe criocoObl Koaryssiuu 30Jei.

Tema «OKHCIANTEIbHO-BOCCTAHOBUTEIbHDbIE npoueccosn

OKucaumenvHo-60cCmManogumMenbHbvle peaKyuu
Kaxkue peakiiuu Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIMU?
UTo HA3BIBAIOT OKUCICHUEM M BOCCTAHOBIICHHUEM?
UTo Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIEM?
HazoBuTe BeniecTBa, M3BECTHBIC KaK CHIIBHBIC OKUCITUTEIIHN.
HazoBuTe BeliecTBa, U3BECTHBIC KaK CUIbHbIE BOCCTAHOBUTEIH.
UTto Ha3BIBAIOT OKUCIICHHOW (DOPMOI U BOCCTaBIIeHHOH opMoii BemecTBa?
B kxakux cimyuasx BelIecTBa MPOSBISIOT TOJBKO OKHCTUTENbHYIO (GyHKInto? IlpuBenure
MPUMEPBL.
B xakux cimydasx BemeCTBa MPOSBISIOT TOJIBKO BOCCTAHOBUTEIBHYIO (YHKITHIO?
[TpuBenuTe mpuMepshl.
B kakux cirydasx BemiecTBa MposBISIOT OKUCIUTEIBHYIO M BOCCTAHOBHTEIBHYIO (DyHKIIUN?
[TpuBenuTe mpuMepshl.
SIBisieTcst MM BEIIECTBO, OTNAIOIEE CBOM €-, B HEKOTOPOW pPEeaklUy OKHUCIUTENIeM WU
BoccTaHoBuTeneM? OKUCISETCST OHO WJIM BOCCTAHABIMBAECTCS? YBEIWYMBAECTCAd WIH
YMEHBILIAETCS €r0 CTENEeHb OKUCIICHUS?
SIBnsiercs M BEHIECTBO, NMPUHHUMAIOIIEE €-, B HEKOTOPOW pEaKIMH OKUCIUTEIEM WM
BoccTaHoBUTEeNeM? OKHCIsETCI OHO WM BOCCTaHABIMBAETCA? YBEIMYUBACTCA WIIU
YMEHBIIAETCS €ro CTENEeHb OKUCICHUS?
YKaxuTe CTENeHb OKHUCICHHS aTOMOB B CIEAYIOIIMX BelIECTBaX: XJopun Oapus, Hom,
XJIOpHAs KUCIIOTA, [IMaHUI-UOH, TUIPOKCU]] MarHusl, TEJUTypOBasi KMCIIOTA.
YTo Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIA MOTEHIIUAN?
Kaxkue peakiium OTHOCATCS K peakIusM JUCTIPONIOPIIMOHUPOBAHUS?
Kaxkue peakiiuu oTHOCATCS K BHYTPUMOJICKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBIICHUIO?
Kaxkue peakuum oTHOCATCS K MEXXMOJIEKYISIPHOMY OKHCJIEHUIO - BOCCTAHOBIICHHUIO?
UTto Takoe 3NIeKTPOIBUKYIIAs CHIIa OKUCIIUTEIbHO-BOCCTAHOBUTENIBHOMN peakuun?

Tema <<3J1eKTp0ngnqec1me CHUCTEMbID»

Inekmpoxumuueckue npoyeccol
DNEeKTPOXUMUYECKHUE CUCTEMBI.
Knaccudukanms s1eKTpOXUMHUECKUX TTPOIIECCOB.
l"anpBanmyeckuii anemeHT Januansg — Sxoou.
DNEeKTPOABUKYIIAs CUJIa TAIbBAHUYECKOTO AJIEMEHTA.
N3MepeHue 25eKTPOIHBIX TOTEHIUAIOB.
Psag crangapTHBIX 37€KTpOIHBIX NOTEHIMAIOB. CBOMCTBA METAJJIOB B COOTBETCTBUH C UX

MI0JIO)KEHUEM B PsIly HAIIPSHKEHUH.

7.
8.
9.

10.

=

VYpasHenue HepHcra.

ONEKTPOIN3 PacIUIaBOB U PACTBOPOB.

Karonnble 1 aHOIHBIE TPOLIECCHI.
O06wenunennslii 3akon @apanes. Boxon mo Toky.

Koppo3ua memannos
Yrto Takoe Koppo3us?
Kakwue BUIbI KOPPO3UU BaM HU3BECTHBI?



3. DnekTpoxumuyeckas  KOppo3us. AHOIHOE OKHCJIEHHE MeTalyla U KaToAHOe
BOCCTAHOBJIEHUE OKUCIIUTENS.

4.  Ilepeuncnure ciocoObl 3alIUTHl METAJUIOB OT KOPPO3HUHU.

[Touemy Bo3pocia CKOPOCTh BbIACICHHUS BOJIOPOAa IPpU J0OABICHUH COJIU?

6. CpaBHuTE pe3ynbTaThl ONBITOB MO KOPPO3UU MPHU KOHTAKTE Kelle3a U IUHKA, U KeJe3a U
MEJIHOW MPOBOJIOKM B JHCTHUJUIMPOBAHHOM M «MOPCKOW» Boze. ['ne mpouecc mporekaer
ObICTpEe M YeM BBI 3TO 00BsICHUTE?

o

BapuanTtbl JoMalIHUX 3aJaHNH 1J151 BHEAYyJUTOPHOI CAMOCTOSATEIbHOH PadoThI
00y4aroIuXcH Mo TeMam

no TreMe: «OCHOBHBIE 3aKOHbI XUMHI»

Jomainnee 3aanme Ne 1

3amaga Nel

Hns peakumu CHy () + COz () =2 CO () + 2 Hp () onpenennTe BO3MOKHOE HalpaBICHHAE
CaMOIIPOU3BOJILHOTO TEUEHUsl PEaKIUH MpU CTAaHAAPTHBIX YCIOBUAX W mpu Temmeparype T =
927 °C, ecin TemnoBoii 5 (heKT peakiuy 10 3aJaHHOH TEeMIIEPaTyphl He H3MEHHTCS. YKaKHUTE: a)
BBIJICTISICTCS] WUIM TIOTJIONIASTCS YHEPTHS B XOJIe PEaKIUK; 0) MPUYUHY HANICHHOTO U3MCHEHUS
sHTponuu. Paccunraiite TemnepaTypy Havaja peakili.

3ajmauga Ne2

Beruncaure temnoBoil a¢dext peakuuu: CaCp ) + 2 HoOry = Ca(OH)2 o + CoHo (),
MOJIB3YACh CTAaHJAPTHBIMH TEIUIOTAaMH 00pa3oBaHUs pearupyromux BemiecTB. CKOJIbKO TEIUIOTHI
BBIJICIUTCS MJIM TTOTJIOTUTCS TIpH oOpa3oBanuu 2,24 1 CoH,?

3ajaga Ne3

[To TepMOXUMUYECKUM YPaBHEHHSIM pacCUUTaNTe TETIoBOU A (HEKT peakiuu:
Hz y + CO2 () = CO () + H2 O(). Tepmoxumuyecknue ypaBHEHH:

a) H, ) + 02 o= Hzo (> AH = -241,9 KI[)K;

6) 2CO @ t O, = 2 COy ) AH =-566,2 x]Ix.

Jlomainnee 3aganmne Ne 2

3amaua Nel
Peakuns nporekaer no ypasaenuro: Oz ) +2 CO ) =2 CO; (. HayansHble KOHIIEHTpanuu

pearupyroiux Bemiects paBHbl: [O2] = 1,2 mons/i1, [CO]= 0,8 Mosb/11. Bo CKOTBKO pa3 H3MEHUTCS
CKOPOCTH MPSIMO# peakiuu, koraa nmpopearupyet 30% CO? Bo ckoIbKO pa3 U3MEHSATCS CKOPOCTH
MPUMOM M 0OpaTHOM peakIuy, ecIi YBEIHNUUTh AaBlIEHHE B CCTEME B JiBa pa3a’?

3ayaya Ne2

[Ipu Temneparype 40 °c HEKOTOPOE KOJMYECTBO BEUIECTBA BCTYMAET B PEAKIIHIO 3a 20MUH.
PaccuuraiiTe Bpems, Ipy KOTOPOM O5TO K€ KOJMYECTBO BEIIECTBA BCTYNMHT B PEAKIHIO TPH
temrepatype 200 °C, ecim TEMIEPaTypHbIH KOA((UIIMEHT CKOPOCTU peaknuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakuuu’?

3agaua Ne3

Haiinute HavanmpHbIE KOHIICHTPAIIMM WCXOJHBIX BEHIECTB M KOHCTAHTY PaBHOBECHSI
peaKkiuu:
Fe ) + H2O () = FeO () + Hz (1), ecnm paBHOBECHBIE KOHIIEHTPALUU PEArMPYIONIMX BEIIECTB
pasubl: [H20]=0,3momb/m1, [Hz] = 0,4 mounb/m.

3ayaya Ne4

s peakiuonnoi cucremsl: CO ) + HyO (= CO; () + Hp () HauvaibHbIE KOHLIEHTPALUU



paBubl: [H20] = 0,5 monw/n, [CO] = 0,6 monp/n. Onpenenute KOHIEHTPAIIMN BCEX BEIIECTB B
MOMEHT PaBHOBECHS, ECJIM KOHCTAaHTa paBHOBeCHs paBHa 1,45.
3agaua Ne5
Bripasurte uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTBl PABHOBECHS CIICAYIOIINX PEAKIINMN:
N2(r) +3 Hz(r) =2 NH3(F)5 AH =-92.2 x]JIx;
COQ(F) +C = 2 CO(F), AH =+160,5 xJ[x;
CO(F) + HzO(r) =CO, o T Hz(r), AH =-41,1
kJK.
YKaXuTe HalpaBJICHHE CMEIICHUS XWMHYECKOTO PaBHOBECHS JTHX pEaKIHUi: a) MpH
MIOHIDKEHUU TEMIIEPATyphl, €CIM JABJIICHUE MOCTOSHHO; 0) MPHU TMOBBIIICHUN IABJICHUS, €CIIH
TeMIlepaTypa MOCTOsTHHA.

Jlomainnee 3aganme Ne 3

3anaua Nel

B xakom o0wveme Boabl cienyer pactBoputh 135 r SnCly mist nmonyyenuss 3 M pactBopa
xsopuaa onosa (II) ¢ mrorHocTero p=1,405 r/Mn? JI71s1 IPUTOTOBICHHOTO PACTBOPA PaCCUUTATh:
a) maccoByto 010 SnClp; 6) MOJSPHYIO KOHIIEHTPALIMIO SKBUBAJICHTA; B) MOJISUIBHOCTB; T) TUTP;
1) MoJibHYyt0 g0 SnCl,.

3ayaya Ne2

Cxonbko it 15%-ro pactBopa Na,COs miotHocThio 1,16 r/em® notpedyeTcst s
npurotosieHus 120 mu 0,45 M pactBopa NayCO3?

3azaya Ne3

3aKOHUYUTH MOJICKYIISIPHBIC U HAIKCATh COKPAIICHHBIC HOHHBIC YPAaBHEHUS PEAKIIHIMA
B3aUMO/ICHCTBHS CIICAYIONINX BEIIECTB:

HBr + NaOH — AgNO;3; + H,S —»
Fez(SO4)3 + KOH —» MgC|2 + (NH4)2C204 -
Sb(OH)3 + H,SO4 — Sb(OH);3; + NaOH —

3azmaga Ned.

Berancnuts pH 0,05 M pactBopa cepHON KHCIOTHI.

3agaya NoS.

Kakne wu3 cnemyromux comneit moxasepratotcs ruaponusy: NapSOs, Cu(NOs),, KBr?
CocTaBuTh MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHUS THUIPOJIHM3a COOTBETCTBYOMIUX conei. Kakoe
3Hauenue PH (>7, <7) uMeroT pacTBOPHI ITUX COJIECH?

3amaga Ne6.

Haiitu npoussenenue pactBopumoctu PbCly, ecnmu B 200 mut Bonsl pactBopsiercs 2,17 T
3TOTO COEIMHEHMS.

Imo TeMe «BJIGKTI)OXI/IMI/I"ICCKI/IB CHCTEMBD»

OMAaIIHee 3a/1aHue

3amaua Nel
CocTraBpTe SJIEKTPOHHO-HOHHBIE YPAaBHEHHS AJICKTPOJHBIX IPOIECCOB U MOJICKYJISIPHOE

ypaBHEHHE TOKOOOPA3YIOIIeH peakiluu, MPOTEKaroIIel Mpu paboTe ralbBAHUUECKOTO AJIEMEHTA
Co/Co(NO3), /I AI(NO3)s/Al. Paccumraiite DJIC (E) ranpBaHHYeCKOro »JJIEMEHTa MPH
CTaHJAPTHBIX YCIOBHSIX.

[TpuHSB MOTEHIIMA aHO/Ia PABHBIM CTAHIAPTHOMY 3HAYCHHUIO, PACCUNTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTa/Ula B KaTOJHOM pactBope, npu kotopoir DJIC TaipbBaHMYECKOTO 3JIEMEHTa
ymenbmutes Ha 0,02B.

3agaua Ne2

[TpuBenuTe CXeMbl 3JEKTPOAHBIX TMPOIECCOB U MOJCKYISIPHBIC YPaBHCHUS PEaKIIHid,



MIPOTEKAIONINX TIPH JICKTPOXUMHUYIECKON Koppo3un ranbBanonapsl Co/Ni: a) B Kucioi cpene; 0)
BO BJI&KHOM BO3JTyXE.

Omnpenenute yObUTH MAaCChI aHOJIA IPH KOPPO3HH B KUCIION cpeze 3a 20 MUH, €ClT CKOPOCTh
Koppo3uu cocraBuia 0,01 r/4.

3agaua Ne3

CocTaBbTe AJIEKTPOHHO-UOHHBIE YPABHEHUS JIEKTPOTHBIX MPOIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISAIICH ITPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Breruncnute GakTudeckoe KOJIMYECTBO METaIIa, TIOTYYEHHOTO Ha KaTOIe MIPH ICKTPOITH3E
Co(NO3)2, eciu 3IIEKTPOIH3 TPOBOIMIN B TedeHnH 1 4. Beixo MeTania mo Toky cocraBui 85%.

YKaKuTe BO3MOKHBIE TIPUYMHBI YMEHBIIICHUS BBIXO0J/Ia METAJJIA [10 CPABHCHHIO C
PacUYETHBIM.

AynuropHas caMoCTOATeNbHass pabdoTa OOyYaromMXCsl IPEIoyiaracT MPOXOXKIACHHE
TCCTUPOBAHHUA II0 KaXIAOMY pasacily AUCHHUILIMHBI. TecTsl BKIIOYAIOT TCOPCTUUCCKHUE U
NpaKTHYECKHE 3aJaHus, OTBETHI Ha KOTOpBIE TPEOYIOT TIIyOOKOro MOHUMAHUS H3yYEHHOTO
Marepuaia. MakcuMaabHOE KOJIMYEeCTBO OaioB B Kaxkaoi Teme Kypea — 10.

BapI/IaHTbI TeMaTH4YeCKHX TEeCTOBBIX 3aJJaHuil 11 TEKYLIECT0 KOHTPOJIsA
IIo TeMe «OCHOBHBIE 3aKOHBI XUMUH»
XuMHuuyeckas TEPMOAUNHAMHUKA

B Tecrax no teme «XuMHuueckasi TepMOJUHAMUKAY: TIEPBbIC LIECTh 3aJaHUI OLIEHUBAIOTCS B
0,5 6amna, cenpmoe — B 1 6ai, a BOCbMOE, IEBATOE U ASCIATOE 3adaHus — B 2 Oajia.

Tect Ne 1

1. Tlpu paccMOTpeHUN XUMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHbIE pEareHThbI
0) TPOIYKTHI XUMUUECKOM peakiun
B) pEaKIMOHHBIN COCY]l
I') HCXOJHbIE PEareHThl U MPOTYKThHI pEaKIHH
2. TlepBerii 3aK0H (ITEpBOE HAYATI0) TEPMOANHAMHUKHN MAaTEMAaTHIECKU 3aITUCHIBACTCS TAK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)
0) K=R/Nj r) AU= Q-W
3. B aKk30TepmMuuecKkoii peakumu:
a) SHTAIBIHS PEAKIIMOHHOM crcTeMbl oBbimaercs (AH > 0)
0) TerutoBoii 3¢ ekt peakiun orpunareneH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOW cucTeMbl yMeHbInaeTcs (AH< 0)
I') AaBJICHUE PEAKIIMOHHOM CUCTEMBbI ITOBBIIIAETCS
4. CrangapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q 101,3 213
6) AH®59 I‘) AHcr
5. Kaxkue u3 npuBeeHHBIX peaKUil SIBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 Ny + 3/2 H,= NH3 AH = — 46 K]I>/monb
0)H,+4/20,=H,0, AH = -242 K]]»x/Monb
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 1,=HI, AH = 26 KJI>x/Mo1b

6. Kaxkas u3 HanmMCaHHBIX HYDKE PEaKIUil OTBEUaeT TEIuioTe oOpa3oBanus okcua azora (|| ) B



CTaHJAPTHBIX YCIOBHAX?
a) 1/2N,+ O=NO B) 1/2 N>+ 1/2 O, = NO
6) N+1/20,=NO r) NHz+5/20,=2NO +3H,0
7. Tlpu Boccranosiaenuu 16r okcumaa meau( || ) mo peakium :
CuO () + C (rpagun) = CU (1 + CO (y, mormoruiiock 22 k/Ik TEMIOTHI.
OHTanknus 00pa3oBaHus okcuaa Meu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu NiO ) + C (pagur) = Ni o + CO (). Onpenennre BO3MOXHOE HalpaBlICHUE
CaMOIIPOM3BOJIBHOTO TEUEHHs PEaKUUH IPU CTaHAAPTHBIX YCIOBUSX U IIPU TEMIEparype
627°C.

BemectBo AH®293  (KJIx/MOB) S8  (JIx/MOaB*K)
NiO () -239,7 38
C (rpadur) 0 5,74
NI () 0 29,9
CO -110,5 197,4

B otBeTe ykaxkute 3HaueHus sHepruu [ mOOca npu CTaHAAPTHBIX YCIOBHSAX, IIPH
temneparype 627°C u temnepaTypy Hadajga peakluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uaMeHsieTcsi SHTPOIUS IPU PA3I0KEHUN KapOoHaTa KambIus?
a) yBEJIMYUBACTCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCs I') HE 3HAI0
10. [lanHas peakuus:
2KCl103 (TB) —2KCl (TB)+302 @) AH<O
MO’KET CaMOIIPOU3BOJILHO ITPOTEKATh
a) B IIPSIMOM HarpaBJIeHUH B) HE MOXET IIPOTEKATh
0) B 0OpaTHOM HalpaBICHUU I') HE 3HAI0

XuMuuyeckass KHHETHKA

B Tectax mo teme «XuMHUeCKash KHHETUKA»: IMEPBOE, BTOPOE, TPEThE, YSTBEPTOE U TATOEC
3aJaHus onennBaroTed B 0,5 Oaja; mecroe, ceAbMOE, BOCBMOE, IEBATOE U JeciaToe — B 1 6ani, a
OIMHHAAIATOE — B 2,5 Oajia.

Teer Ne 1

1. Pazjgen xuMuu, U3y4arOIMUNA CKOPOCTH U MEXaHU3MbBI XUMUICCKUX PEAKITUI, Ha3bIBACTCS
a) XUMUYecKas TepMOIMHAMUKA
0) TepMOXUMHUS
B) XUMHUYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEAKITHH — 3TO ...
a) BpeMsi, 32 KOTOPOE MOJTHOCTHIO PACXOAYETCsl OHO U3 UCXOIHBIX BEIIECTB
0) M3MCHEHHE KOJIMYECTBA BEIIECTBA PEarceHTOB (WJIM MPOJYKTOB) PEAKIIMH B SAMHHILY
BPEMEHH B €IUHUIIE 00bEeMa
B) KOJIMYECTBO BEIIECTBA MIPOJYKTOB PEAKIIMN K MOMEHTY OKOHYaHUS peakluu

3. B Kakux eIuHUIAX BBIPAXKACTCS CKOPOCTh XUMHUYECKOW PeaKIuu?
a) MOJIb 1 et



10.

11.

0) Oe3pa3zmepHas BETMYUHA
B) MOJIb" C

OT Kakux (aKTOPOB 3aBUCHT CKOPOCTh XUMHUECKUX PEAKIINi?
a) OT IPUPOJIBI PEATUPYIOIINX BEIIECTB

0) oT TemnepaTypsl

B) OT 00beMa PEAKIIMOHHOTO COCY/1a

CocTosiHE  XMMHYECKOTO  paBHOBECHS  OOpAaTUMBIX  MPOIECCOB  KOJMYECTBEHHO
XapakTepu3yercs ...

a) PaBHOBECHBIMH KOHIICHTPAIIUSMH IPOTYKTOB PEAKITHH

0) sHeprueil akTuBU3aIUU

B) KOHCTaHTOW PaBHOBECHS

KaK 3aIIUCBIBACTCA Bpra)KeHI/Ie JJISL CKOpOCTI/I peaKL[I/II/I
4 NO ot 6 H,O =4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H,0] 6) V = k[NH3][O] 8) V = k[NOJ*[H,0]°

Kak 3anumrercst BeipaxxeHue 111 KOHCTaHTBI paBHOBecus peakuuun A + 2 B = C +D?
a) Ky = [C][D]/ [A][B]*
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]
Kakoii oTpe3ok Ha [uarpamme IMoKas3bIBaeT 3HAYCHHE TETUIOBOTO Y dekTa peakuu?
a)l 1

6) 2

B) 3

v

XOJl peakuuu

UTo MOXHO CKa3aTh O PEaKIuu, N300pKEHHOW Ha JUarpaMMe K Borpocy 8?

a) HK30TepMHUYUECKasi peakius

0) SHIOTEepMUUECKAs peaKIus

B) PEaKIMs ONUCHIBAET COCTOSHUE PABHOBECHS

PaBroBecue peakmuu Fe 30 4 + 4CO = 3Fe + 4CO, , AH>0

CMellaeTcs BIEBO.

a) TIPY TIOHW)KEHUH TeMITePaTyphI

0) pY MOBBIILIEHUH TEMIIEPATYPHI

B) IIPH MTOBBIIICHUH JTABICHUS

Jast peakiun C + 2 H 2 () = CH 4 () Ipu HEKOTOpPOI TemnepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHast KOHIIEHTpalKs BoJopoJa paBHa 1,2 MoJb/i1. Berauciaure uCXoaHyro
KOHIICHTPAIIUIO BOJIOPO/IA.

a)l,2

0) 3,5

B) 5,0

PacrBopsI



B Tectax mo Teme «PacTBophI»: mepBoe 3aJaHue olleHuBaeTcs B 1 6amr; BTopoe, TpeThe,

YETBEPTOE, MATOC M MISCTOE 3a1aHus - B 1,5 Oaya; ceibMoe, BOCBMOE, JIEBITOE U JIECATOE — B
0,5 6auia.

Tect Nel

1. ins ypaBuenus peakuun Cu SO4 + KOH —... cokpaliieHHOe HOHHOE YPaBHEHHE 3aUIICTCS B
BUJIC

1) 2K* + SO4* = K,S0,

2) Cu?* + 804> + 2K* + 20H™ = Cu(OH)4 + K550y,

3) CuSOy + 20H™ = Cu(OH),4 + SO,

4) Cu** + 20H™ = Cu(OH){
2. Macca (B 1) xsopuaa Harpus B 300 mi1 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
nH1 2)2 3)11 4) 13

4. JIns noxasienus rugponusa xiaopuaa xpoma (I1I) cnenyer

1) 100aBUTH CONSIHYIO KHCIIOTY

2) 100aBHTH HIETOYb

3) paszbaBuThH pacTBOP BOMOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpE, MPUTOTOBICHHBIM U3 TUAPOCYIb(haTa KaJbIHs U BOJBI, CyMMa
K03()(HUIMEHTOB B ypaBHEHUH HEOOPATUMOH TUCCOLUAIIMY PACTBOPCHHOIO BELIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PacTBOpUMOCTH OKcalata cepeGpa pasna 3,27-107° 1/ 100r H,0. Onpenenute npon3BencHIe
pactBopumMoctu Agr,Cy04

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°*
7. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHHE

1) wmacchl BemecTBa K Macce BOJIbI

2) KOJMYECTBa BEHIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoIMYECTBa BEUIECTBA K 00bEMY pacTBOpa
8. K cnalpiM 351eKTponuTaM OTHOCHUTCS ...

1) rUApPOKCUI AMMOHUS

2) TUAPOKCH KAJIUsA

3) XJIOpHUI KaabIIHs

4) MmapraHioBas KHCJIOTa
9. N3BecTHO, 94TO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT UMETh IIEIIOYHYIO MITH KUCITYIO CPEey.
IIprunHOM 3TOrO SIBISAETCS ...

1) snextponu3s conei
2) JUCTPOIIOPIIMOHUPOBAHUE COEH
3) THAapaTHpPOBaHHE COJICH
4) ruaApOIHM3 conei
10.3nauyenne PH uuncroii Boas ipu 25°C cocrasiser
11 2)7 3)0 4) 10

IIpuMepHBI TeCT KOHTPOJIS 3HAHUI
ITo Teme «MeTanjibl 1 KAMHH»

3ananue 1 (ykaxxuTe OAMH BapUaHT OTBETA).



O6nacTh 3HaHUI O IPAroleHHbIX KaMHSIX U UX UCIIOJIb30BAHUU YEIIOBEKOM:
1. 'eonorus
2. 'emMmoutorus
3. Croynnorus
4, Tlerposorust
3ananue 2 (YKaXuTe OJMH BapUAHT OTBETA).
Kakoii u3 6;1aropoJHpIX METaIOB 00J1a7jaeT OaKTePULIMIHBIM JeHCTBHEM:
1. IManmaguii
2. [Inatuna
3. Cepebpo
4. 3om0TO
3ananue 3 (YKaXUTe OJMH BApUAHT OTBETA).
Kakolii nerupyromiuii KOMIIOHEHT IPUMEHSIETCS B CILIaBax cepedpa:
1. Hukenb
2. Mens
3. CBuHen
4. OnoBo
3ananue 4 (yKaxuTe OJJUH BapUaHT OTBETA).
SHTaps - 310!
1. IlpupoaHslii MuHEpan
2. UckyccTBeHHOE aMOpdHOE 00pa3oBaHKe
3. [Ipupoaroe amopdHOE oOpa3oBaHue
4. VckycCTBEHHBI MUHEPAT
3amanue 6 (yKakuTe OJJMH BapUAHT OTBETA).
Kakue MeTamisl OTHOCATCS K OJ1arOpOTHBIM:
1. [Tnatuna, manmaguii, poauii
2. 30110TO, HUKETB, cepedpo
3. [lnatuna, 30510TO, XpOM
4. lluHk, 05I0BO, POt
3ananue 7 (yKaXxuTe OJMH BapUAHT OTBETA).
Hanecenne ogHOrOo MeTaia Ha APYroi mpu NOMOIIU MOTPYKEHUS B CPEAY AJIEKTPOIIUTA
HA3BIBACTCH. ..
1. NanpBanu3anus
2. OxcumupoBaHue
3. Or6enuBanue
4. TpaBneHue
3ananue 8 (yKaKnTe HECKOJIBKO BApUAHTOB OTBETA).
JlocTOMHCTBA TAJTbBAHUKH B FOBEITMPHOM JIEJIE:
1. noBbIIIaeT H3HOCOCTOUKOCTH YKPAIICHHIA;
2. yaydniaeT Ka4eCTBO OTPAXKCHHSI CBETa OT TIOBEPXHOCTH, YTO YBEIIMIMBACT OJIECK;
3. MOBBIIIAET CTOMKOCTh K KOPPO3UH U 3aIIUIIAET OT MOTEMHEHHUS.

ITo Teme «aeKTpOXUMUS»

B Ttectax mo Teme «DNEKTPOXUMHUYECKHE CHCTEMBI»: MEPBOE, BTOPOE M ISTOE 3aTaHHs
OIICHUBAIOTCS B 1 OaJlT; TpeThe M yeTBepTOoe 3a1anus— B 1,5 Oaiia; mecroe u ceipMoe — B 2 Oaia.

Tect Nel
1. DnexTpoHbBIN MOTSHIMAI ONPEILISIIOT IO YPAaBHEHHIO ...
1) Hepsucra
2) MenneneeBa-Knaneiipona



3) BonbuMana
4) Appenuyca
2. Paccuuraiite DJIC ransBanndeckoro siementa Mg|MgSO,||CuSOy4|Cu npu crangapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoaykTel 00pa3yroTcs Ha KaToJIe PH 3IEKTPOJIN3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHCI0Ta
4) KHCIOpPOJ
4. VYkaxute cymMMy Ko3(h(GHUIIMCHTOB B ypPaBHEHUH 3JIKTpoJin3a pactBopa Hurpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakag u3 mnpuBeIeHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMi MpPOTEeKaeT
CaMOIIPOU3BOJIBHO B MPSMOM HaIpaBiIeHUU?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCIl+ Cu—...
6. BplunciuTe Maccy IMHKA, MOJTYYEHHOTO HPU AJIEKTPONM3e Cylb(dara IUHKA, KOTOPHII
npoBowud B Teuenne 20 cex npu cuiie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013
4) 6,7-107°
7. TlpuBenute cXeMmbl 3JEKTPOIHBIX IPOLECCOB M MOJEKYISIPHOE YpaBHEHUE PEaKIMH,
NPOTEKAIOIIEH MPU 3JCKTPOXUMHUYECKOI KOPPO3UH rajbBaHonapbl Zn|Mg B cepHOKHCIIOHM
cpeze. B orBete ykaxure cymmy k03(h(HUIHUEHTOB B MOJIEKYJIIPHOM YPaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHreaynuropHas camocTosTenbHas paboTa oOyyarolMXcs OCYIIECTBISIETCS B BHJE
U3y4EeHHsI TUTEPATYPBI IO COOTBETCTBYIOLIEMY pa3zielly ¢ IpopaboTKOM MaTepuaa, 0pOpMICHHS
OTYETOB 110 JJa0OPaTOPHBIM paboTaM, BHIMOIHEHHUS! TBOPUYECKHUX 3aJaHUN B BUJE MpPE3eHTalUM U
BBITIOJTHEHUS! IOMAIIHUX 33/1aHUH.

TemaTnka 3aaHuiil 1J1s1 CAMOCTOSATEIbHOM PadoThI
(171 TOATOTOBKHU MPE3CHTAIIUM, JJOKIAI0B, ICCE)

1. IOBenupHsble craBel, NpuMeHsieMble B Poccuiickoii denepaniy 1 Ha MUPOBOM PBIHKE.
2. 3010T0. XapaKTepUCTHKA, UCTIOIH30BAHUE B IOBEIMPHOM JIEIIE.

3. Cepebpo. XapakTepucTHKa, UCIOJIb30BAHNE B IOBETTUPHOM JIETIe.

4. [natuna. XapakTepUCTHKA, UCIIOJIb30BAHKE B IOBEJIMPHOM JIEIIE.

5. [Maymnaauii. XapakTepuCcTHKa, UCTIONb30BaHUE B IOBEJIIMPHOM JIEIIE.



6. MeTauibl MIaTHHOBOM TPYIIBI (PO, pyTEHUHN, UPUINI, OCMUI). XapaKTepUCTHKA,
HCII0JIb30BaHUE B IOBEJIMPHOM JIENIE.

7. O030p cHCTEM KJIICMMEHUS IOBEIUPHBIX U3ICTTUH.

8. CriennanbHble TEXHUKU IOBEJIHPHOTO Jeja.

9. HoBble XMMHUYeCKUE TEXHOJIOTHUH FOBEIUPHOTO TPOU3BOICTBA.

10. XapakTepucTHKa IOBETUPHBIX KAMHEH.



INPUJIOKEHMUE 2

7 OnleHOYHBIE CPEACTBA /IIsl MPOBeIeHUsI IPOMEKYTOYHON aTTeCTAIUH

[IpomexxyrouHasi aTTecTalMs HMMEET IEJIbI0 OINPEIEIUTh CTENEHb JJIOCTHKCHHS
3aIIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMHUS 32 ONPEICICHHBINA MepUO.T
00yJeHUsI.

a) [lnanupyemble pe3yabTaTbl 00y4YeHUsS] U OLIEHOYHBbIE CPeACTBA JJsl NMPOBeAeHUs
MPOMEKYTOYHOM ATTECTALMU:



Kon
WHIUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIIUH

OueHouHsble cpeacTBa

OIIK-1 Cnoco0eH NMpUMEHSTh €CTECTBEHHOHAYYHbIE

pohecCuoHaNbHON ACSITETbHOCTH

n 06H_[€I/IH)KGHepHBIe 3HaHUA, METOJbl MAaTCMATUYCCKOI'0 aHaJIM3a U MOJACIIMPOBAHUA B

OIIK-1.1

Hcnonb3yeT ecTecTBEHHOHAYYHBIC
n O6IIIGI/IH)K€HepHI>IC 3HAHUA JIs1
peLieHHs BOIIPOCOB B
PO eCCHOHAIBHON IESITEILHOCTH

Hepeueub meopemuidecKux 60npocoe:

1. OCHOBHBIE 3aKOHBI XMMHUHU.

2. XUMHUECKUE CUCTEMBI, TapaMeTpbl U (PYHKIUHU UX COCTOSHUS. 3aKOHBI TEPMOIUHAMUKH.
3. TermnoBoit >PQPeKT XUMHUECKOW peaKmuy. ODHTAIbNUSA. OHTAIBIHA 00pa30BaHUs
BellecTB. 3akoH ['ecca u ero ciencTBusl.

4. Oneprust ['m60ca — kpuTepuil HANpPaBICHHOCTH XMUMMYECKMX PEAKIHUA B 3aKPBITHIX
cucremMax.

o. CKOpOCTh XMMHUYECKOH peakiy U (GaKTOPHI, BIHUIIOIINE HA HEe.

6. 3akoH pewctBus Macc. IlpaBuno Bant-T'odda. YpaBHenue Appenuyca. DHeprus
aKTUBALlUU.

7. Karanuzaropsl. ['oMOreHHbIl ¥ reTEpOTeHHBIN KaTaaus.

8. XUMHYECKOE paBHOBECHE, KOHCTaHTa paBHOBecHs. (CMellleHne XUMHUYECKOTrO
paBHoBecus. [Ipunuun Jle-Ilarense.

9. CnocoObl BbIpaK€HHsI KOHLIEHTpAallMd B pacTBOpax: MaccoBasl J0Jis, MOJIsSIpHas
KOHLIEHTpALUs, MOJIIpHAsi KOHLEHTPALUs dKBUBAJICHTOB, MOJISJIbHAS KOHLEHTPALKs, MOJIbHAS
JOJIsl, TUTP.

10. Mertanibl 1 UX CILJIaBhI.

11.  IlepeuncnuTe IparoleHHbIE METAIbI, UCIOJIb3YEMbIE B FOBEUPHBIX U3EIUSIX.

12. OxapakTepHu3yiTe OCHOBHBIE CBOMCTBA 30JI0Ta, cepedpa, IUIaTHHBI, AJJIaAus, pOIUs.

13. [lepeuncnure MeTayuibl, UCIOJb3yeMble B KauecTBE JIMTaTypbl B CIUIaBaX Ha OCHOBE
30510Ta, cepeOpa, IUIaTHHBI, NAIaINs; YKaKUTE CBOMCTBA, COOOIAaEMble MU CILJIaBaM.

14.  Xapakrepuctuka (U3MUYECKHX, XMMHUYECKMX M TEXHOJOTHUECKHUX CBOMCTB CIIJIAaBOB
JParoli€HHbIX METAJIJIOB.

15. «benoe 30710TO»: XapaKTepUCTUKA, COCTaB, CBOMCTRA.

16.  XumHuecKue COeTUHEHHUs IS FOBEMPHBIX M3ACIHIA: YTO U TS Yero HYKHO?

17. XUMHYECKUE PeaKIuu Mpu 00padOTKe IBETHBIX METAUIOB U CIUIaBOB (OKCHUIMPOBAHUE,

TpaBJeHHE, OTOETMBAaHUE, (PIIOCOBAHNUE).




Kon
WHIUKATOpa

Nupukatop A0CTHXKEHUS
KOMIIETCHIINU

OrneHOYHBIE CpENICTBA

18. XHUMHUYECKUE COCTMHEHHUS B COCTABE TOPHBIX ITOPOI U MUHEPAJIOB.

19. [IpuBenuTe KIaccuUKaIUIO OBETUPHBIX KAMHEH.

20.  Ilepeumcnute HanboJIee IEHHBIC IOBEIMPHBIC KAMHHU.

21. TuIbl XUMAYECKUX CPEJICTB 111 00pabOTKH KAMEHHBIX TIOBEPXHOCTECH.

22. CHHTETHYECKHE COCTMHECHUS B FOBEJTUPHOM Jiejie U 00pabOTKe KaMHSI.

23. DICKTPOXUMHYUECKHE CUCTEMBI. DJICKTPOIHBIN TOTCHITHAI.

24, lNanpBanmyeckwmii anmemenT Jlanuansa Sxoomu.

25. DICKTPOXUMHYECKHE CHCTEMBI: JICKTPOJIM3 PacIIaBOB U pacTBOpoB. [IpuMeHeHHE
ANEKTPOJIH3A.

26. Kopposus. Buasl koppo3uu. CriocoObl 3aIUThl METAIIOB OT KOPPO3HH.

IIpuMepHBIH TeCT KOHTPOJIA 3HAHUI:

3ananue 1 (ykakuTe OJMH BapUaHT OTBETA).

[Ipouecc, mporekaromuil Ipyu NOCTOSHHOM 3HAYEHUH TEMIIEPATYPhI B CUCTEME, HAa3bIBAETCH ...
BapuaHTsl OTBETOB:

1) u30TepMUYECKIM

2) n300apuYeCKUM

3) agnabaTHYECKUM

4) U30XOPUYCCKIM

3ananue 2 (yKa)XuTe OJMH BapUaHT OTBETA).

[Tpu yBenmueHNH JaBIICHNs B CHCTEME B 3 pa3a CKOPOCTh dJIEMEHTAPHON TOMOTEHHOH peaKIiu
Nog) ¥ Oy = 2NOy pas.
BapwnaHnTsl 0TBETOB:

1) yBenauuutcs B 9

2) yBenuuuTCs B 6

3) ymeHbIuTCS B 9

4) yMmeHbIIUTCS B 6

3ananue 3 (YKaXHuTe OJMH BapUaHT OTBETA).

IIpu HapyeHUN OJOBSHHOTO OKPBITUS Ha JKEJIE3HOM U3JIENIUH B KUCIIOH cpezie Ha aHozie OyAeT
IIPOTEKATh PEAKIMS, YPABHEHHE KOTOPOIl UMEET BUJ ...




Kon
WHIUKATOpa

Nupukatop A0CTHXKEHUS
KOMIIETCHIINU

OrneHOYHBIE CpENICTBA

BapuaHTbl OTBETOB:
1) Fe® - 2e =Fe’™
2) Fel* +2e = Fe°
3) 2H™ +2e= H3

] 2+
4) S5n- —2e=18n
3ananue 4 (yKaxuTe OJMH BapUAHT OTBETA).
[Tpu 3nexTpoIM3e BOAHOTO PACTBOPA XJIOPH/IA KAJIbIHsI HAa HHEPTHOM aHOJIe IPOTEKAET MPOIIECC,
ypaBHEHHE KOTOPOTO UMEET BU ...
BapuaHnTsl 0TBETOB:

1) 2C1" —2e=Cl,
2) 40H™ —4e =0, +2H,0
3) 2Hy0 —4e =0, +4H"

4) cal® +2e=Ca

3amanue 5 (YyKaKUTE OIUH BapUAHT OTBETA).

OO6acTh 3HAHUHM O APATOIEHHBIX KAMHSX U UX UCIIOJIb30BAHUH YEJIOBEKOM:
1. T'eonorus

2. l'emmomorust

3. Croynnorus

4. Ilerponorus

3ananue 6 (yKa)XuTe OJMH BapHaHT OTBETA).

Kaxkoit n3 6;1aropoqHeIX METAITIOB 001a/1aeT OAaKTEPUIIUIHBIM IEUCTBUEM:
1. [Mannaguit

2. [Inatuna

3. Cepebpo

4. 3omoto

3ananue 7 (YKaKUTe OJUH BapUAHT OTBETA).

Kaxoii terupyromuii KOMIIOHEHT IPUMEHSETCS B CIIJIaBax cepedpa:




Kon WHaukaTop AOCTHKEHUS
OneHoyHbIe cpeAcTBa
UH/IMKaTOpa KOMIICTCHITHH
1. Huxenb
2. Menn
3. CBuHen
4. OnoBo
3ananue 8 (yKaxuTe OJAMH BapUAHT OTBETA).
SHTaps - 310:
1. IlpupoaHslii MUHEpan
2. UckycctBeHHoe amopdHOe 00pa3oBaHUE
3. [Ipupomnoe amopdHOE 0Opa3oBaHHe
4. UckycCTBEHHBI MUHEPAT
3aganue 9 (yKaxuTe OJIMH BapUaHT OTBETA).
Kaxue MeTannbsl OTHOCATCS K 6J1arOpOTHBIM:
1. IInatuna, manaaaui, poaui
2. 30710T0, HUKEIb, cepedpo
3. [InaruHa, 30J10TO, XPOM
4. lluHK, 0JI0BO, poJuit
3amanue 10 (ykakuTe OMH BapuaHT OTBETA).
Hanecenue onHoro Metasuia Ha Apyroi Mpyu MOMOIIM HOTPYKEHUS B CPEY DIEKTPOJIUTa
Ha3bIBAETCH. ..
1. lanpBanu3anus
2. OxcunupoBaHue
3. OrGenuBanue
4. TpaBnenue
OIlK-1.2 [Tpumensier METO/IbI Ilpumepnvie npakmuueckue 3a0anun:
MaTeMaTHYECKOTo0  aHalu3a | 1. Hanmcare 371€KTpOHHBIE YpaBHEHHs 3JIEKTPOAHBIX IMPOLECCOB, YPaBHEHHE CYMMAapHOM
MOJICIIUPOBAHMS Ul yIIpaBJIeHUs | TOKOOOpasyromei peakinu, BErMucauTh DJ]C rarbBaHHUECKOTO IEMEHTa, €CJIA KOHIICHTPAIu!
MPOU3BOJCTBOM U KayeCTBOM | HOHOB METAJIJIOB PaBHBI: [A1**1=0,001 mous/m, [C0?*]=0,1 mMomB/1.
15631 (112171 JIETKOU 2. Hamucarp 3JIEKTpOHHBIE YpPaBHEHHUS AJICKTPOIHBIX IPOIIECCOB, YPAaBHEHHE CyMMapHOU

IPOMBIIIUICHHOCTH, a TaKXKe IpU
pa3paboTke Mopeneil B cCHCTEME

TOKOOOpa3yromieil peakiuu, BEIMUCIUTh J/]C raibBaHHUECKOTO JIEMEHTa, €CIIM KOHIIEHTPALUN
24_ 31—
HOHOB MeTaju1oB paBHbL: [Mn“" |=0,01 mons/n, [Au]=0,1 mos/m.
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WHIUKATOpa

Nupukatop A0CTHXKEHUS
KOMIIETCHIINU

OrneHOYHBIE CpENICTBA

ABTOMATH3UPOBAHHOTO
npoekTupoBanus (CAIIP).

3. Hamucatp 37€KTpOHHBIC YpPaBHEHHUS AJIEKTPOJHBIX IPOIIECCOB, YPAaBHEHHE CYMMAapHOMN
TOKOOOpa3yromiel peakiuu, BErauciuTh JJ[C raibBaHu4ecKoro 3JIeMEHTa, €CIH KOHIIEHTPAIIUH
HOHOB METAJIJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu™]=1,0 Moms/m.

4. Cynbdar amomunus Maccoit 36,4 r pactBopuin B 100 r Boabl. [110THOCTH OTy4e€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: (Al2(SO4)3); Cum; Cox; Cm; N(AI(SO4)3) 1 N (H,0); T.

5. Onpenenure TepMOJMHAMUYECKYIO BO3MOKHOCTb IIPOTeKaHUs peakiuu CSj ) +3 Oypn=
=COy () + 2 SO, (), AH; = -1075 x/I>x npu cTaHAapTHBIX ycaoBusAX. PaccunTaiitTe TemMneparypy
Havana peakiun, ecimu S(CSy)=151 [Ix/mons K; S(0,)=205 [x/mons-K; S(COp)= 213
Jx/monn K; S(SO2)=248 Jlx/moib K.

6. Peakuus uner no ypasHenuto: 2 Hy oy + So () = 2 HoS(). Hauanbhast KoHLEHTpanus
Boziopoja 2 MoJb/1, cepel 1,5 monb/n. Omnpenenure BO CKOJIBKO pa3 M3MEHHTCS CKOPOCTh
peakiu K MOMEHTY, Korjia npopearupyet 0,7 Moib/11 Bojopoa?

7. Omnpenenute TePMOJUHAMUYECKYIO BO3ZMOKHOCTb IPOTEKAHUS peakuu 2 ZNS ) + 3 Oy =
2 Zn0 ( + 2 SO7 (1), AH; = -890 x>k npu cTaHAApTHBIX ycloBUsAX. PaccuunTaiite Temneparypy
Havaima peakiun, ecian  S(ZnS)=58 JIx/monw K; S(0,)=205 [Ix/mons-K; S(ZnO)= 44
Jhx/monb - K; S(SO2)=248 Jx/Momnb K.

8. HauanbHble KOHIIEHTPALMM UCXOAHBIX BemiecTB B peakuuu: 2 SOz ) + Oz ) = 2 SO3
6butn paBHbl 1,8 Mons/n SOz u 2,4 Mmonb/n Oz. Bo ckoibKO pa3 M3BMEHUTCS CKOPOCTh PEAKIIMU K
MOMEHTY, korja npopearupyet 0,8 mons/n SO,?

OIlK-1.3

TOTOBUT
COCTaBJIEHUS
TEXHUYECKOUN

AHanuzupyer 51
Marepuanbl U
COIIPOBOAUTEIBHOM
JIOKYMEHTALUU.

Ilpumepnvie npakmuueckue 3a0anus 6 NPOPeccuoHanbHoUl 0eamenbHoCmu
3ananue 1. [IpoBecTn aHanu3 BIUSHUSA KOHLIEHTPALIMKM Ha CKOPOCTh XUMUYECKON PEAKIIUU
Na;S,03 + H,SO4 = S + SO, + NaSO4 + HO 1o skcriepuMeHTalIbHBIM JTaHHBIM. [IpoBecT
00pabOTKy TMOJYYEHHBIX JAHHBIX C WCIOJb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH. Pe3ynbTarel oNTOB NpeACTaBUTh B BUE TaOIULIbI 1.

Tabmuma 1
Howmep O6bem, M Konuenrpanus Bpewms CxopocTtb |
omeiTa | NayS,03 H>O H,SO4 Na,S,03, 102 | noseienus peakiuu, 107
MOJIB/T MYTH, C ct
1 1 7 2 1,3
2 2 6 2 2,6
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Nupukatop A0CTHXKEHUS
KOMIIETCHIINU
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3 3 5 2 3,9
4 4 4 2 52
5 5 3 2 6,5

I[To panHpIM Tabmuibl 1 mocTpouTh rpaduK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT
KOHIIEHTPAllUK THOCYIb(}ara HATPHs, OTIOKUB Ha OCU abciucc KoHIeHTpanuio NapS;03, a Ha
OCH OpJIMHAT — CKOPOCTh PEAKIIHH.

CrenaTh BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHIICHTPALIMH THOCYJIb(aTa HATpHUsl.
3amanue 2. OTOenInBaHue METAIIIOB
Mertouka npoBEICHHUS:

1. B3sate MeTasn (1o 3aaHuo MPENo1aBaTelis) A MPOBEACHUS OTOCTKH.

2. Ha ocHOBe nuTepaTypHBIX JaHHBIX HAWTH, KaKHe OTOCIMBAIOIINE PACTBOPHI
WCIOJIL3YIOTCS AJI1 KOHKPETHOTO METalla.

3. [TpuroToBUTH 2 OTOETUBAIOIIMX PACTBOPA COTIIACHO HOPMATHUBHOMN TOKYMEHTAIIUH.

4. [IpoBectu oTOenMBaHNE METaIa B Pa3HbIX OTOEIMBAIOLINX PACTBOPAX U ClIENaTh BBIBO/,

KaKOW OTOEIMBAOIINI pacTBOP JIyYIIIE.
3ananue 2. TpaBieHue MeTaia.
Metoarka mpoBeICHUS:

1. B3sate Metanmi (1o 3ajaHuo MIPENo1aBaTesis) A MPOBEACHUS TPaBICHUSI.
2. Br10paTh XUMHUYECKUE PACTBOPHI IS TPABICHUSI.

3. [IpuroToBUTH PacTBOP ¥ IPOBECTH TPABIICHUE.

4. OueHUTh pe3ynbTaThl U CAENATh BEIBOABI O KAUECTBE.

3ananne 3. XumMudeckoe 00e3KupruBaHUE.

Meroanka npoBeIeHHUS:

0) monyunTs u3aesre (1Mo 3aJaHKIO MPEMOAaBaTelIs) I IPOBEACHUS 00€3KUPUBAHUS.

1) cHavana u3/enus MPOMBIBAIOT B OCH3MHE, alleTOHE UK B JUXJIOPITAHE

2) 3aTeM 00Ee3KMUPUBAHHE U3/ICIIUI TPOBOIAT CBEXEH 0005KKEHHOM N3BECTHIO C ITOMOIIIBIO
LIETKH.

3) mocite 3Toro u3aenus mpoMeiBaroT B ropsucii 90-100 C nucTHUIMPOBaHHOM BOJC;,

4) u3genus OMycKalT B pacTBOp eaKoro kamus, coxaepikamiero 10-20 r exkoro kamus B 1




Kon
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ropsi4eil. BOJIBI.

5) Tlocme o0e3KMpUBAHHMS HU3ACIUSA IPOMBIBAIOT B TOPSYCH,
JUCTUIUIMPOBAHHOMN BOJE U CYIIAT.

6) O1LeHUTD PE3yNbTATHI U CAENIATh BHIBOJBI O KAUECTBE.

a 3arc™M B XOHO,HHOﬁ




0) Ilopsinok mpoBeneHHMs] NMPOMEXKYTOYHOM ATTECTAMM, TMOKA3aTeJIH M KPUTEPUH
OlleHMBAHMUS:

[TpoMexxyTouHass arrecTalus MO JAUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETHUECKUE
BOIIPOCHI, MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHS O0OYUAIOLIUMUCS 3HAHUM, U MPAKTUYECKUE
3aJlaHusl, BBISIBIISIIOIINE CTENIEHb CHOPMUPOBAHHOCTU YMEHH U BIIaJIeHUI, MPOBOIUTCS B hopMme
HK3aMeHa.

DK3aMeH MPOBOJIUTCS B YCTHOM (hopMe MO 3K3aMEHAI[MOHHBIM OuWieTaM, KaKIbli W3
KOTOPBIX BKITIOYAET 2 TEOPETUUECKUX BOIIPOCA U OHO MPAKTUIECKOE 3aJaHHE.

IToxka3aTe/u U KpUTEPUHU OLleHUBAHMS IK3aMeHa:

— Ha OLIEHKY «OTJIH4YHO» (5 0aymioB) — o0ydJarouuiics JeMOHCTPUPYET BBICOKHI yPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHUeCKOoe M TIyOOKOe 3HaHue
y4eOHOro MaTepuaiia, CBOOOJHO BBHIMONHACT MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CII0)KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6amia) — o0yJaronuiicsi 1eMOHCTPUPYET CPEAHHN YPOBEHBb
c(OPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBbIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHBIC OITMOKH, HETOYHOCTH, 3aTPYIHEHHS TPH aHATUTHYECKHUX OIEpaIusiX, IIEPeHOCe
3HAaHWUU U YMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OIEHKY «YyIOBJIETBOPUTENbHO» (3 Oamia) — O0OydYaromMics JIEMOHCTPHPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0/I€ KOHTPOJIBHBIX MEPONPUATUN
JOIYCKAIOTCS OINMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHWW, yMEHWW, HABBIKOB,
OOy4alolUICs HUCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHHsS] TpPHU ONEPUPOBAHUM 3HAHUSMHU U
YMEHHSMHU TPU UX MIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OILICHKY «HeY/I0BJIETBOPUTEIbHO» (2 0aiia) — 00ydaroluiics JeMOHCTPUPYET 3HAHHS
He Oonee 20% TeopeTHYECKOrO Marepuala, JOMYCKAeT CYIICCTBCHHBIC OIMUOKH, HE MOXET
MOKAa3aTh UHTEIJICKTyalbHbIe HABBIKU PEIICHUSI MPOCTHIX 3a]1a4.

— Ha OIICHKY «HEeY/AOBJIETBOPUTENbHO» (1 Oami) — oOydaromuiicss He MOXKET MOKa3aTh
3HaHHUA Ha YpPOBHE BOCIPOM3BEICHHUS M OOBSICHEHUA HWH(MOpPMALMK, HE MOXET I0Ka3aTh
WHTEJUICKTYaIbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



