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Pa6ouas nporpamMma coctasiena Ha ocHoBe ®I'OC BO - 6akanaBpuar mno
HarpapJeHHIO NoAroToBKH 29.03.04 TexHonorus Xyn0xKecTBEHHOH 00paboTKH MaTepHaioB
(mpuka3 Muno6pnayku Poccun ot 22.09.2017 r. Ne 961)

Pa6Gouas mporpamMma paccMOTpeHa ¥ 0100peHa Ha 3acejaHuyu Kapeapbl XuMHH
15.01.2025, mpotokxon Ne 4
3aB. xadeapoi H.JI. Mensinuk
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanusanuu B 2027 - 2028
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokon ot 20 . Ne

3aB. kadenpoit H.JL. Mensnuk

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU B MIPAKTUYECKOH EATEIbHOCTH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctumimaa XuMus BXOAHUT B 00s13aTENIbHYIO YaCcTh y4eOHOTO TUTaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
chOpMUPOBAHHBIE B pE3yJIbTATE U3YUEHUS AUCIUILTUH/ PAKTUK:

Xumus B 00beMe cpeHeit 00pa3oBaTeIbHOMN IIKOJIBI.

3uanus (yMEHUs, BIAJICHUs), IOTYYCHHBIC IPU U3yYEHUU JTAHHOU TUCITUTUIHBI
OyayT HEOOXOIMMBI JJIsT U3YICHUS TUCITUILTAH/TIPAKTHK:

be3onacHOCTb JKU3HEACATENBHOCTH

3 Komnerenuun ody4daromierocsi, opmupyembie B pe3yJibTaTe 0CBOECHUS

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOYJs) «XHUMUsA» 00yUYarOIIMHACs JOJKEH
o0Js1afaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIMU

OIIK-1 CnocobeH pemiats BOMpochl TpoheCCHOHATBHON AesITEIbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX 3HAHUI, METO/I0B MATEMAaTUYECKOTO aHaIN3a U
MOJIETTUPOBAHUS

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE U 00LENH)KEHEPHbIE 3HAHUS IS
pelieHrs BOIPOCOB B MPOPECCHOHATBHON AESITETbHOCTH
OIIK-1.2 IIpuMmeHsieT MeToABI MaTEMAaTHYECKOTO MOJEITUPOBAHNS TIPH

MIPOEKTUPOBAHUH M Pa3pabOTKe Xy05KECTBEHHO-TIPOMBIIIIIEHHBIX
I/ISIleJ'II/Iﬁ, MaTCpHraJIOoB U TEXHOJOTHH NX IMPOU3BOACTBA, BKIIHOYAA
co3nanue 3D-mozeneit 11 KOHCTpyHPOBaHMsI pa3padbaThIBAEMBbIX
153 (SU1707%1

OIIK-1.3 IIpuMeHsieT MeToABI MaTEMAaTHYECKOIO aHAIM3a [l pacyera
KOHCTp}II(HI/Iﬁ XYA0KECTBECHHO-TTPOMBIINIJIICHHBIX I/ISILSJII/Iﬁ X BBIITOJIHCHU L
TCXHOJIOTHYCCKUX PaACUYCTOB




4. CTpykTypa, 00b€M U copepkaHue JUCHUILIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHUI] 144 akaja. yacoB, B TOM
qHce:
— KOHTaKTHas padora — 58,1 akaj. 4acos:

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenpHas pabora — 50,2 akaj. 4acos;
— B (popme npakTudeckoit moaroToBku — 0 akaj. vac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast ] o
o KOHTakTHas paboTa E gé( dopma TeKyIero
Pasnen/ Tema % (B akaj. yacax) E = Bun 5 KOHTPOJISt Kox
N — : g © | caMOCTOATENBHOI |  yereBaeMOCTH 1 KOMITETeHIIHH
3 g 5 paboThI MIPOMEKYTOYHOM
Texk. mal. | mpakr. 'S aTTeCTaluu
3aH. 3aH. | O &
1.
Odopmienue
oTyera no
1ab0paTOPHBIM ammra
padoTa. 11a00paTOPHBIX
1.1 OcHOBHEIE 3aKOHBI CamocrosTenbroe pabor. OIK-1.1,
XUMHH. 12 4 8 H3YHdCHHE Crada mOMAaIHero OlIK-1.2,
yueOHO - OIlK-1.3
JIUTEpPaTyphL.
BAIIONHCHE TecTtupoBanue.
JIOMAITHETO
3a1aHus.
Odopmierne
oTyera o
nmabopaTopHOit Samura
pabore. N
Brinosninenune Ha60pg TOPHOH OIIK-1.1,
1.2 Metabl ¥ CIUIaBBI. 4 2 4 TBOPYECKOTO DaboThI. OIIK-1.2,
1 3a/[aHMs. Saura OIlK-1.3
CamocrosTenpHOe [PE3CHTALIH.
H3yTeHpe TectupoBanue.
yaeOHOI
JIATEPaTypHL.
OdopmieHne
oTyera o
1.3 Xumuueckue nabopaTtopHOH 3amura OMK-1.1
COCIMHEHMSI B COCTaBE 4 2 62 pabore. nabopatopHOit Ol'[K-l.ZY
TOPHBIX MOPOJ U ' CamocrosTenpHOe paboThI. OIK-1 3'
MHHEPAJIOB. U3ydeHHe TecTupoBaHnue. '
y4eOHO
JUTEpPaTyphL.
Odopmienne 3ammra OMK-1.1
1.4 Xumuueckas 00paboTka 8 4 16 OTYETa IO 1abopaTopHOI OHK-ll 2'
MaTepHasoB. 1abopaTopHOI paboThL. OIK- 1' 3'
pabore. TectupoBanue. '




CamocTosATeIbHOE

U3yYCHHUE
yueOHOM
JUTEPATyPEI.
OdopmiieHne
oTYeTa Mo
1a60paTOPHBIM Samura
paboTam.
CaMOCTOSTENbHOE Ha60paa6T§beIX OIIK-1.1,
1.5 DnekTpoxumusi. 8 6 16 U3yUYCHHE C aqap 0Maﬁ1Hero OIlK-1.2,
yaebHOit n 3a§aﬂm OIIK-1.3
JHTCPATYPEL. TectupoBaHue.
Brimonnenue
JIOMAIITHETO
3a/1aHMUs.
HWroro no pazaeny 36 18 50,2
Hrtoro 3a cemecTp 36 18 50,2 9K3aMeH
HWroro no aucumruinHe 36 18 50,2 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCUUTUIMHBL «XUMUS IPUMEHSACTCS TPAJUIIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBAMH, TaK U B pOpMe JIeKIUK-0ece1bl I Jrajiora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHSI, JJIs1 TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JICKIHS
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

B nexmum MOryT HCIIOJIb30BaThCS AIEMEHTHI MPOOIeMHOT0 n3noxkeHus. [Ipodiemuas
JIKIMS] HAYMHACTCS C BOIIPOCOB, C IIOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B X0JI€ M3JI0KEHUS
MaTepHaia HeoOX0JMMO penTh. Takas JIEKIus MPeICTaBIsIeT COO0H 3aHsTHE,
Mpe/roiararoee HHUIUHUPOBAHHOE MTPET0IaBaTeNIeM IIPUBIICUCHUE aAYAUTOPUH K PEILICHHIO
KpYIHOW Hay4HOH Mpo0JieMbl, paCKpbIBA€T BO3MOKHBIE ITYTH €€ PEelIeHUs, T0KA3bIBAET
TEOPETUYECKYIO U MPAKTHUUECKYI0 3HAYMMOCTb JOCTHKeHui. Ha nmpoGieMHoM ekuun HoBoe
3HaHUE BBOAMTCS KaK HEM3BECTHOE Ul CTYAEHTOB. [lonydenHas uHpopmanus ycBauBaercs
KaK JJMYHOCTHOE OTKPBITHE €I11€ HE U3BECTHOTO ISl ce0sl 3HAHMSL.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YAIN3alliH, B X0/I€ KOTOPBIX U3JI0KEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X01€ KOTOPbIX
yueOHast paboTa MPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBaMu. Ha mabopaTopHbIx
pa0oTax BBHIIOJIHSIIOTCS IPYIIOBBIC UM MHIMBHUyaIbHbIC 3a/IaHU 110 IPONHAECHHON TEME.
[IpoBenenue nabopaTOpHbIX PabOT HEOOXOIUMO NPEABAPATH MHCTPYKTAXKEM 110 MpaBUIaM
6e3onacHoil paboThl B XUMHUYECKOH J1abopatopuu. OCHOBHBIM YCJIOBHUEM JIOITYCKa CTYIEHTOB
K Ja0opaTopHOii paboTe sABiIsgeTCS UX 00s13aTeNbHast MOJITOTOBKA K HEl C COCTaBICHUEM
TEOopeTUYEeCcKOoro BBeieHus. [Ipu npoBeeHnn 1ab0paTOPHBIX 3aHATUI MCIOIB3YETCS METO.
KOHTEKCTHOT0 00yUeHHMsI, KOTOPbIil T03BOJISIET YCBOUTH MaTepUall IyTeM BBISBICHHUS CBS3EH
MEXy KOHKPETHBIM 3HAaHHEM U ero nmpuMeHeHueM. Kpome toro, nienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOyUYeHHs (TapHYto paboTy) TpeX BUIOB:
cTaTH4ecKkas napa, TMHaMU4ecKas napa, BapuallMoHHasl [apa; COBMeEIas €€ ¢ TEXHOJIOTHeH
MOJIyJIbHOTO 00y4eHHUs. BBIMOTHUB 3KCIIEPUMEHT, 00yUaromuiicss GopMyIHpyOT
0000111eHHbIE BBIBO/IBI 110 CEPUHU OTIBITOB, UCIIOJIB3YsI IPUEMbI AHAJIOTUU U CPABHEHMUS.

CamocrosTenbHas paboTa CTyI€HTOB SBJISIETCS OJHUM U3 Hanbosee 3(h(HeKTUBHBIX
CPEeACTB Pa3BUTHS NOTPEOHOCTH K OyayIieMy camoobpa3oBanuto. CamocTosATenbHas paboTta
CTY/IEHTOB BKJIFOYAeT B ce0sl caMmble pa3HOOOpa3Hble POPMbI yUeOHON AEATEIbHOCTH:
BBINOJIHEHUE JOMAIIHUX 33aJJaHHi, 3aBeplieHrne o(hopMIIeHNUs J1JabOpaTOpHBIX padoT,
MOJIFOTOBKA K MPAKTUKYMY, H3y4eHHE OCHOBHOT'O U JIOMIOJHUTEIBHOTO MaTepuaa 1o
y4eOHUKaM U MOCOOMSIM, YTEHHE U MpopaboTKa HayYyHOH JINTepaTyphl B OMOIHOTEKE,
HanucaHue pegepaToB U KypCOBBIX pabOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4€TaM, HTOTOBOM
aTTeCTallUH.

CamocrosTenbHas paboTa CTyIEHTOB JOJKHA OBITh HalpaBiieHa Ha 3aKPeTICHUS
TEOPETUYECKOI0 MaTepraia, 3J10KEHHOTOo MperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX HAa CAMOCTOSTENIbHOE N3yUeHHe, Ha ITOATOTOBKY K JIA0OPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 3aJJaHUH U MOATOTOBKY K PYOSKHOMY U 3aKIIIOUUTEILHOMY
KOHTpoJTt0. [ToMrMO 3TOr0, 00yJaroImuecst MPeICTaBISIOT PEe3yIIbTaThl CBOCH
CaMOCTOSITENIbHOM pabOThI B BUJIE TIPE3EHTALIUH.

CamocrosiTenpHas padoTa CTyIEHTOB O JUCIUTUINHE « XUMHUS» BKIIIOYACT PEIICHHUE
3a7a4 ¥ BBITIOJHEHUE 33/IaHUI PETIPOTyKTUBHOTO XapaKTepa 10 allrOPUTMY,
MIPEUIOKEHHOMY TTPETIOIaBaTeIeM.



[Tnan-rpaduk, mureparypa, MaTepHaibl K JIEKIUAM U T1aO0paTOPHBIM paboTaM, TECThI
JUISL TEKYIIETO KOHTPOJIS, BOIPOCHI ISl UTOTOBOT'O KOHTPOJIS BEUIOKEHBI IS
CaMOCTOSITENIbHON paboThl 00yyaromuxcs Ha oopa3oBarensHoM noprasie ®I'bOY BO
«MarHuTOropcKmii rocy 1apCTBEHHbIN TeXHUYEeCKUN yHUBepcuTeT uM. I'.11. HocoBay.

OOyuaronuiicss MOXKET MPOUTH B UCTAaHIIMOHHOHN (popme oHnaiH-Kypc «Kak Xumust
OOBSICHSIET M U3MEHSIET OKPYKaroIuii Mup» Ha matdopme "OTkpbeiToe oOpa3oBanue'.

6 YueOHO-MeTOAHYECKOe o0eceyeHne caMOCTOATEIbHOI padoThI 00y4aloIUuXCs

[IpencrapieHo B npuioxeHuu 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUs POMEKYTOYHOM aTTecTallun
[IpencraBieHbl B TPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHas JInTeparypa:

1. Tensdpman, M. U. Xumus : yueonuk / M. U. T'enspman, B. I1. KOctparos. — 4-¢
3. — Cankr-IletepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-0200-7. — Texkcr :
ANEeKTPOHHBIH // JIaHb : a5IekTpoHHO-OnOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/210221 (nara obparuenus: 07.03.2024). — Pexxum goctymna: s
aBTOPH3. IIOJI30BATEIICH.

2. Xumus : yaueObnuk s By3oB / HO. A. Jle6enes, I'. H. ®anees, A. M. I'ony6es, B.
H. [TammoBaun ; mox o6mieit penakuueii I'. H. daneea. — 2-¢ usn., mepepad. u gom. —
Mockga : U3natensctBo FOpaiit, 2023. — 431 c. — (Bricmiee o6pazoBanue). — ISBN 978-5
-534-02453-1. — Tekcr : anektpoHHbIH // Obpa3zoBaTenbHas miardopma FOpaiit [caiit]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61E88 (nata
obpamenusi: 07.03.2024).

0) lonojiHUTeILHAS JIUTEPATypa:

1. Komsina, JI. T'. Xumus : yae6noe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TYVY. -
Maruurtoropek : MI'TY, 2015. - 1 anektpon. ont. auck (CD-ROM). - 3arm. ¢ TuTys1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara obpamieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

2. Mynnuna, 3. P. OcHOBHBIE KJacChl HEOPraHMUECKUX COCTUHEHUH ;| yueOHOe
noco6ue [ By3oB] / 3. P. Mynnuna ; MarHUTOropckuii rocy1apcTBEHHBIH TEXHUUECKUI
yauBepcuteT uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. U. Hocoga, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (nmata oOpamieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 2IeKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

3. Mymnuna, 3. P. XuMmudeckas TepMoIuHaMuKa : IpakTukym / O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropck :
MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata oOpaieHus:
07.03.2024). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumuueckasi kuHeTuka. CoCTOsIHHE XUMUYECKOTO paBHOBECHS :
npaktukym / O. A. Mumypuna, 2. P. Mynnuna, O. B. EpmoBa ; Marautoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. . Hocosa, 2019. - 1
CD-ROM. - 3aru. ¢ Tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara obGpamicHus:



07.03.2024). - MakpooObeKT. - TekcT : aneKkTpoHHbIN. - CBeneHus AocTynHbI Takke Ha CD-
ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensnuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuid yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. UI. Hocoga, 2019. - 1 CD-ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata oOpaieHus:
07.03.2024). - MakpooObeKT. - TekcT : aeKkTpoHHbIN. - CBeeHus AoCcTynHbI Takke Ha CD-
ROM.

6. Menanuk, H. JI. lucniepcubie cucremsl : npaktukym / H. JI. Mensnuk, 3. P.
Mynnuna, O. A. Munypusa ; Marauroropckuii roc. rexunueckuit yu-T um. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3ar:. ¢ TuTyn. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MODbject/20681 (nata oOparueHus:
07.03.2024). - MakpooObeKT. - TekcT : aeKkTpoHHbIN. - CBeeHus AoCcTynHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUY | IPAKTUKYM [ 17151
By30B] / 3. P. Mymuna, O. A. Munrypuna ; MarHuTOropckuii roc. TeXHHYECKHH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (mata
obpamienust: 07.03.2024). - MakpooObeKT. - TekcT : 37eKTpoHHBIH. - CBeleH s JOCTYITHBI
taxxe Ha CD-ROM.

8. Konsana, JI. I'. OxucnurenbHO-BOCCTAaHOBUTENbHbBIE peakiui. OCHOBBI
anekTpoxumuu : yaebnoe nmocobue / JI. I'. Komsina, 3. P. Mymnuna ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 58 c. : wi., Tabiu. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/159 (mara oOpatieHwus:
07.03.2024). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH.

9. MymuHa, 3. P. DiieKkTpoxuMus : IpakTuKyM [aiis By3oB] / O. P. MymuHa, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (maTta oOparieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : AeKTpOHHBIN. - CBeIeH S OCTYIHBI Takxke Ha CD-
ROM.

10. KopoBun, H.B. O0mias xumusi: y4e0. Uit TEXHUYECKUX HAIpaB. U CIIEL.

By30B /H.B. Koposun —9-¢ u3zn., nepepa6.- M.: Beicur. mk., 2007.- 557 c.: uin. - ISBN 978-5-
06-004403-4. - TexkcT: HENOCPECTBEHHBIH.

11. KpaTkuii cipaBoyHUK (PU3NKO-XUMHUECKUX BelnuyuH / cocT.: H. M. bapon, A. M.
[TonomapeBa, A. A. PaBuens, 3. H. Tumodeea; moa pen. A. A. Pasaens, A. M.
ITonomapeBoii. - 10-e uzn., ucnp. u gom. - CII6. : IBan ®@enopos, 2003. - 238 c. : wi. - ISBN
5-8194-0071-2. - TekcT: HETTOCPECTBEHHBIH.

12. U3BecTus BBICIINX YU4EOHBIX 3aBeJleHUNH. XUMUS U XUMUYECKast TEXHOJIOTUSI:
Hay4YHO-TexHHueckuil xypHan — ISSN 0579-2991.

B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMuMHUYECKHX ITPOLIECCOB: METOIUUECKNE YKa3aHUS K
n1a00opaTOpHBIM paboTaM MO AUCHUIUINHE «XUMUs» I 00yUJaroIIMUXCsl BCEX HarpaBlIeHHH
MOJITOTOBKH U CIIeUAIbHOCTEH THEBHOM Gopmbl 00ydenus / O.A. MuiypuHa,
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 11 c. — TekcT : HEMOCPEACTBEHHBIM.

2. Komapa, JL.I'. XuMunueckas TepMOIMHAMUKA: METOANUYECKNE yKa3aHUs AJIs
CaMOCTOSITENTbHON pabOThI O AUCHUIUIMHE «XUMHUSD» I 00y4aroIIUXCsl BCEX HalpaBiIeHUN
MOJITOTOBKHM U crienuanbHocTeil Becex Gpopm oOyuenus / JL.I'. Konsiga; MarHuToropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBIN.

3. Konsna, JI.I'. CKkopocTh XMMMUECKHUX PEAKLIMK U XUMHUYECKOE PAaBHOBECHE:



Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCHUILTUHE «XUMUS» IS
o0yJaroImuxcs BceX HaNpaBICHUH MMOATOTOBKHU U CHEIMAIBHOCTEN BceX (opM 0OydeHus /
JL.I'. Konsga, E.B. Tapacrok; Marauroropckuii roc. texuudeckuil yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY nm. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Poguonosa, H.1. Xumunueckast kKuHeTHka. XUMUUYECKOE PaBHOBECHE:
METOAMYECKUE YKA3aHUs U1 CAMOCTOSATEIIEHOM PadOThI 10 JUCIUTUTMHE « X UMD JUIS
00yJaroImuxcs BceX HaIpaBJICHUH MOATOTOBKY M CIIEIIMATBHOCTEN BceX (hopM 0OydeHus /
H.N. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocoga. — Marnutoropck : MI'TY um. I'. U. Hocoga, 2023. — 20 c. — Teker :
HEINOCPEICTBEHHBIMN.

5. Uynpoga, JI.B. PacTBopsl: MeTouueckas pa3paboTKa K JIabopaTOpHBIM paboTaM 1o
TUCUUTUIAHE «XUMHSD» TSI 00yJaIOIIMXCsl BCEX HAIPABICHHUIA MOITOTOBKH U
cnienuanbHocTel Beex ¢popm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHutoropckuii
roc. rexuudeckuid yH-T uM. I'. M. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HENMOCPEICTBEHHBIH.

6. Uynipoga, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEILHOU paboTe
10 TUCUUIUIMHE «XUMHUD» AJ1s 00ydaroluXcsl 10 BCEM HANPABICHUSIM IMOATOTOBKH U
crenuanbHOCTAM Beex ¢opm odydenus / JI.B. Uynposa, 3.P. Mymimna, O.A. Mumrypuna;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 26 c. — TekcT : HenmocpeACTBEHHBIM.

7. Konsina, JI.I'. Konstoniable pacTBOpBL: METOIMYECKUE YKa3aHUS K J1a00paTOpHOM
paboTe 1o AuCHUIUINHE « XUMHSD» U 00yJaIOMIMXCs 110 BCEM HANpPaBJICHUSM IMOATOTOBKH U
cnenranbHOCTIM Beex ¢opMm oOyuenus / JI.I'. Konsina, JI.A. bonbsiH; MarHUTOropcKuii roc.
texandyeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
c. — Tekcr : HemocpeACTBEHHBI.

8. Konsana, JI.I'. OkucautenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOIUYECKUE
yKa3aHUs K JJa0opaTopHOU paboTe Mo NUCIMIUINHE «XUMUSDH I 00yUYaIOIUXCs BCEX
HanpaBJIeHUH MOATOTOBKYU U crielMaibHocTel Beex ¢popm odyuenus / JI.I'. Komsina, E.B.
Tapacrok; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 10 c. — TekcT : HenmocpeACTBEHHBIN.

9. Konsna, JI.I'. OkucauTensHO-BOCCTaHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
MIPOLIECChl: METOMUecKas pa3paboTka K CaMOCTOATENbHOM padoTe A 00ydaronmxcs 1o
BCEM HaIPaBJICHUSIM MOJITOTOBKU U CIIeUaIbHOCTAM Beex Gopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O3.P. Mymmna; Marauroropckuii roc. rexunueckuit yH-T uM. I'. M. Hocosa.
— MarnuToropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HENoCpenCTBEHHBI.

10. Mumrypuna, O.A. DNeKTpOXUMHUYECKUE TIPOLECCHI: METOAUYECKHUE YKA3aHUS K
nabopaTopHoil paboTe Mo AMCUUIUINHE «XUMHUS» JUIs 00yUYaroMIMUXCsl 10 BCEM HalpaBlIEHUSIM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gopm oOyuenus / O.A. Mumypuna, H.J1. Ponuonosa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : HenocpeCTBEHHBIM.

r) [IlporpammHuoe odecnneuenne u MHTEepHeT-pecypcebl:
http://newlms.magtu.ru/ O6pa3zoBarenbubiii moptan ®I'BOY BO «Marauroropckuit
rocyJapCcTBEHHBIN TeXHNYeCKnid yHuBepcuteT uM. I'.11. HocoBa»

https://openedu.ru/course/msu/CHEMCW./ Ounaiin-kypc «Kak Xumust 00ObsSCHSIET 1
M3MEHSET OKPYXKAOIINKA MUAP»

IIporpammHoe o0ecnieuenune

Haunmenosanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
7Zip cB0OOIHO pacmpocTpansemoe [10 OeccpouHO
FAR Manager cB0OOIHO pacnpocTpansemoe [10 0eccpovHO
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bpaysep Yandex |[cBoGomHo pacnpoctpansemoe [10 0OecCpovYHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbLIC CUCTEMbI

Hassanue Kypca Cchuika
Hanmonansnas nHpopMannoHHO-aHATUTHYECKAS URL:
crcrema — Poccuiickuii nHaeke HaydHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHII) asp

DrekTpoHHas 0a3a nepuoauuecKkux n3nanuii East View

Information Services, OO0 «1BUCy» hitps://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIJIMHBI (MOYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘IGCKOC oOecrieueHue JUCHUITIIIMHBI BKJIFOYACT:

1. Y4eOnble ayTuTOPHH AJIS TPOBENCHHS 3aHATHH JICKIIMOHHOTO THIIA.

OcHaleHne ayAuTOPUU: MyJIbTUMEAUIHHBIE CPEACTBA XPAHEHNUS, IIEpeIadyn 1
npeacTaBiIeHNs HHOOpMALUH

2. Y4eOHble ayJUTOPUH JJIS TPOBEICHHS JTAOOPATOPHBIX 3aHATHIA, TPYIIIOBBIX U
VHIUBUIyJIbHBIX KOHCYJIbTAIUH.

OcHaienue ayautopun: Harnsaneie MaTepraibl: TaOIHUIIbI, CXEMBI, TUIAKATHI.

3. [TomerieHust 17151 CaMOCTOSITEIBHOM PabOTH 00YYAFOIIIMXCSL.

Ocnauienue aynuropun: [lepcoHanbHbie kKomibloTeps! ¢ makerom MS Office,
BBIXOZIOM B VIHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO
Cpeny yHUBEpCUTETa

4. IlomemeHus U1 XpaHEHHUs. U MPOPHIAKTHYECKOTO 00CITyKMBaHUS y4eOHOTO
o0opyoBaHUsI.

OcHnaiuenue ayautopuu: Cremnaxu, cefidpl Juisi XpaHEHUs yueOHOro 000py10BaHuUs.
NHcTpymMeHTHI 1151 peMOHTa J1ab0paToOpHOTO 000PY0BAHUS.



IMPUJIO)KEHUE 1

6. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosTenbHass paboTa OOydaroluxcs IOJAPA3ZesieTcss Ha ayIUTOPHYIO, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaOOpaTOPHBIX 3aHATHUI, TaK U Ha IJAHOBBIX KOHCYJbTALUAX, U HA
BHEAYJIUTOPHYIO, TPOMCXOJSIIYI0 BO BpeMs IOATOTOBKM OOYy4YalrOLUMMHUCS OTYETOB 10
71a00paTOPHBIM 3aHATUSAM U IIPU BBINOJIHEHUH JOMAIIHUX 3aaHUH.

Ilepeuenn 1abopaTopHbIX padoT

JlaGopaTopnas padora Nel «CBoMCTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCITUHCHHIN

JlaGopatopnast pabora Ne2 «OmpeznernieHre SHTAIbIIMA PACTBOPEHUS] U DHEPTUH
KPUCTAITMYECKON PELIETKN

JlabopaTtopHnas pabota Ne3 «CKOpOCTh XUMHUYECKUX PEAKIIAN

Jlaboparopnas pabota Ned «[IpuroroBieHue pacTBOpa COJSHON KUCIOTHI U YCTAaHOBIICHUE
€ro TOYHOW KOHILICHTPALUK»

JlaboparopHas paboTa Ne5S«IIEKTPOXUMHUECKHUE TPOLIECCHI»

JlabopaTtopnast pabota Ne6 «Kopposust MmeTamioBy

KoHTpoJibHbIe BONIPOCHI /151 3a1UUTHI J1a00paTOPHBLIX padoT
Tema «CBoOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COeIMHEHN D)

Uro Takoe okcuasl? Ux knaccudukanus. Homenkmarypa.

[lepeunciurTe OCHOBHBIE XUMUUECKHE CBOMCTBA OKCUIOB.

Urto takoe ocHoBanus? Ux knaccuduxamnusa. Homenknarypa.

[lepeunciurTe OCHOBHBIE XUMUUYECKHE CBOMCTBA OCHOBAHU.

Urto takoe kucnotel? Mx knaccudukanus. Homenknarypa.

[lepeuncnrute OCHOBHBIE XUMUUYECKHE CBOMCTBA KUCIIOT.

Urto HazwiBatoT cossimu. Mx kiaccudukanus. Homenkmnarypa.

[lepeuncnrure OCHOBHBIE XUMUUYECKHE CBOMCTBA COJIEH.

Kaxkast reneTn4eckas CBsi3b CyIIECTBYET MEXK/Y KJacCaMu HEOPTaHUYECKUX COSAMHEHUI?

©CoNoa~wWNE

KouTpoJibHbIe BOIPOCHI /151 3a1HUTHI JIA00PaATOPHBIX PadoT
Tema «XuMHYeCKas TEPMOAUHAMHKA)

IHepzemuxka XumuuecKkux npoyeccos
1.  MoxeT 11 mpoiecc pacTBOPEHHS BEIIECTBA B BOJE COMPOBOXKIATHCS POCTOM SHTAIBITHH
cUCTEMBI?
Moxet nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHHUE BEILIECTBA B BojiE?
Uto Ha3BIBa€TCS TEIUIOTOM (SHTAIBIIUEH) paCTBOPEHUS BelecTBa?
Urto Ha3bIBaeTCs TEIIOTOM (SHTAJIbNUEN) HEUTpaIU3auu?
Yro Ha3bpIBaeTCA TEIUIOTON (FHTATIBIIUEH ) OCAKICHUS?
Kak u3mensiercst sHTanbnus B 3K30TEPMUUYECKUX PEAKIIUSX ?
Kaxoit 3Hak ©MeeT N3MEHEHHUE dHTAIBITNN YHAOTEPMUUIECKON peaKkiun?

Noogakown



Tema «XumMudeckass KHHETHKA»

CKopocmb xumuueckux peaxyuil

1.  Yro m3ywaer xumuueckas KUHETHKA?

2.  JlaiiTe ompeneneHrne CKOPOCTH TOMOTEHHON M T€TEPOTCHHON PEaKIIUi.

3. Or kakux GaKTOpOB 3aBUCHT CKOPOCTh XUMUYECKOHN peaKiuu?

4, JlaiiTe onpenenenue 3aKoHa JACMCTBHS Macce.

5. Yto Ha3BIBaIOT KOHCTAHTOM CKOpPOCTU?

6. Ot xakux ¢akTOpoB 3aBUCUT KOHCTaHTa cKopocTH? CdopMmynupyidte IpaBUIO
Bant-T'odda.

7. UYro Ha3BIBAIOT TeMIIEpaTypHbIM K03 Puirenrom? Kakue oH MOXKET UMETh 3HAYCHHUS?

8.  Ilouemy moBbIlIEHNE TEMIIEPATYPHI YBEIMYMBAECT CKOPOCTh PEAKLIUU?
Tema «PacTBOpBHD

Ilpucomoenenue pacmeopa conaHoNU KUCIOMBL U YCMAHOGIEHUE €20 MOUYHOU
KOHyenmpayuu
1. Ilepeunciute OCHOBHBIE CIIOCOOBI BHIPAKEHUSI KOHIIEHTPAIIMH PACTBOPOB.
2. Kak paccuuTarh MOJSpPHYIO KOHIICHTPAIlMIO PACTBOPA, €CIM H3BECTHA HKBHBAJICHTHAS
KOHIIEHTpanus?
3. Kak paccunrarh Maccy pacTBOpa, €CJId U3BECTHA MaccoBasi JI0JIsl PaCTBOPEHHOIO BEIIECTBA
B PAcTBOPE U Macca BOJBI.
4.  Yro Takoe YKBUBAJICHT BeI[eCTBA?
5.  Kak paccuntars MOJSIpHYIO Maccy SKBHBAJICHTA BEIIECTBA?
6. B kakux eguHHIIAX U3MEPSIETCA TUTP PACTBOPEHHOIO BellecTBa?

Inekmporumuyeckan Ouccoyuauus
Kakue BemecTBa Ha3bIBAIOTCS JIEKTPOIUTAME?
Yro Takoe IEeKTPOIUTHYECKAs AUCCOLUAIH?
UTo Ha3BIBAIOT CTENCHBIO JUCCOIMALINH YIICKTPOIUTA?
Kakue 311eKTpouThl OTHOCATCS K CUIIbHBIM?
B kakom ciyyae peakiiny HOHHOTO 0OMeHa MpOTeKaloT HeoOpaTuMo?
Kakue BemecTBa B MIOHHBIX YPaBHEHUSX 3aMUCBHIBAIOT B HOHHOM BUjie?

oukrwdE

T'uoponus conei
Urto Takoe ruapoau3 coyen?
Kakue conu nojsepraroTcs ruiponusy?
Kak onpenenuts cpemy pacTBopa comu?
Yro Takoe cTeneHb ruaposnza’?
Kak paccuntaTh KOHCTaHTY THIpOIH3a?
Kakue dakTopsl BIUAIOT Ha CMEIIEHHE PABHOBECHSI PEaKIMK THI-POJIN3a COIU?
IIpu KaKuX yCIOBHSX MOXHO YCHUIIUTB THAPOJIA3 COIU?

NoakowhE

Tema «/[ucniepcHble CHCTEMbD)
Konnouonwvie pacmeoput
Kakue cucteMbl Ha3bIBAIOT JUCIIEPCHBIMU?
2.1To xakuM MPUHIMIIAM MOKHO KJIacCU(PHUIIMPOBATH TUCTIEPCHBIE CUCTEMBI?
UYto sBNISI€TCSI OCHOBHBIM IIPU3HAKOM KOJIJIOMTHOTO COCTOSTHHS BEIeCTBa?
KaxoBa mpupoja noBepXHOCTHOM 3HEPTUU?

NS



©ooNo O

NoakownE

10.

11.

12.

13.
14.
15.
16.
17.

ook wdE

Kakumu cioco6amMu MOXKHO TOJTYYUTh AUCIEPCHBIE CUCTEMBI?
OOBsAcHUTE MEXaHU3M YCTOWYMBOCTH KOJJIOUJHBIX CUCTEM.

B uem cocTouT CylHOCTh arperaTUBHON yCTOMYHUBOCTH?

YeMm 00ycioBiIeHa CeIMMEHTAMOHHAs YCTOHUNBOCTh?

Kakoli mpouecc Ha3bpIBaeTcs Koarymisiuuen?

HazoBure ciocoObl Koarymsiiuu 30J1ei.

Tema «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpouecconn

OKucnumenvHo-60CcCMano08umenbHble PEaKyuu
Kakue peakiiuy Ha3bIBatOT OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIMU?
YTO Ha3bIBAKOT OKUCIEHUEM U BOCCTAHOBIICHUEM?
UTo Ha3BIBAIOT OKUCIUTEIEM U BOCCTAHOBUTENIEM?
Ha3oBute BemecTBa, N3BECTHBIE KAK CHIIbHBIE OKUCIUTENH.
Ha3zoBute BemecTBa, M3BECTHBIE KaK CHJIBHBIE BOCCTAHOBHUTEIH.
UTo Ha3BIBAIOT OKUCIICHHOM (OpMOI M BOCCTaBICHHOM (popMoii BemecTBa?
B kxakux cimydasx BeIecTBa MPOSBISIOT TOJBKO OKHCITUTENBbHYIO (GyHKIuto? IlpuBenure
MIPUMEPBHL.
B kakux ciydasx BemecTBa MPOSBISIIOT TOJBKO BOCCTAHOBUTEIBHYIO (PYHKIIHIO?
[IpuBenuTe npUMEpBI.
B kakux cirydasx BemecTBa MposBISIOT OKHCIUTEIBHYIO H BOCCTAHOBUTEIBHYIO () YHKITUU?
[IpuBenuTe npuUMeEpBI.
SIBisieTcss M BEMIECTBO, OTIAIOLIEE CBOM €-, B HEKOTOPOW PEAKLMH OKUCIUTEIEM WU
BoccTaHOBUTENEM? OKHUCISAETCS OHO WJIM BOCCTAHABIMBACTCA? YBEIMUYMBACTCS WIH
YMEHBIIAETCS €ro CTENEeHb OKUCICHUS?
SIBnsierca M BEIIECTBO, MPUHHMMAIOUIEE €-, B HEKOTOPOM pPEAKUMU OKHUCIWUTEIEM WIIU
BoccTaHoBuTeneM? OKHUCISETCS OHO WJIM BOCCTAHABIMBACTCSI? YBEIMYMUBACTCS WU
YMEHBLIAETCS €r0 CTENEeHb OKUCIECHUA?
VYKaXuTe CTENeHb OKHUCIEHWS aTOMOB B CIEAYIONIMX BEIIECTBAX: XJIOpHUH Oapusi, WO,
XJIOpHasl KMCIIOTa, [IMaHUI-UOH, THIPOKCU] MarHus, TeJUTypoBasi KMCIIOTa.
UTo Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MTOTCHITHA?
Kakue peakuuu OTHOCSTCS K peakUusiM TUCTIPONOPLUHUOHUPOBAHUA?
Kaxkue peakiiuu OTHOCSTCS K BHYTPUMOJIEKYISIPHOMY OKUCIIEHUIO - BOCCTAHOBJICHUIO?
Kaxkue peakuinu OTHOCSTCS K MEKMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAHOBJICHHUIO?
Uto Takoe 3JIEKTPOABMKYIIAs CUJIa OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOM peakiuu?

Tema ((3J1€KTPOXI/IMI/I‘ICCKI/IC CUCTEMbBI»

Dnekmpoxumuueckue npoyeccol
DNEKTPOXUMUYECKUE CUCTEMBI.
Kinaccudukanms >1eKTpoXUMHUYECKUX MPOIECCOB.
lanpBannyeckuii aaemeHT Jlanmamsa — Skoowu.
DIIEKTPOABUKYIIAS CUJIA TAJIbBAHMYECKOTO 3JIEMEHTA.
N3Mepenune 3JIeKTPOAHBIX TOTEHIIMAIIOB.
Psg ctanmapTHBIX 3JIEKTPOIHBIX MOTEHIHANOB. CBOMCTBA METAIIOB B COOTBETCTBUU C UX

II0JIO’KEHUEM B PSIly HANPSKEHUH.

7.
8.
9.

10.

VYpaBuenue HepHcra.

DNEKTPOIN3 PacIlIaBOB U PaCTBOPOB.

KaToaneie n aHOAHBIE TPOLIECCHI.
O0wenunenHslit 3akon @apajes. Berxoa mo Toky.

Koppo3ua memannos



1.  Yro Takoe koppo3us?

Kakwue BuIb1 KOppO3UU BaM U3BECTHBI?

3. DnekTpoxuMmuyeckas  KOppo3us. AHOAHOE OKHCIEHHE MeTaula M  KaTOJHOE

BOCCTAHOBJICHHE OKUCIIUTEJIS.

[Tepeuncnure criocoObl 3aMIUTH METAIUIOB OT KOPPO3UH.

[Touemy BO3pociia CKOPOCTh BBIJCIECHUS BOAOPO/A MPHU A00ABICHUN COJIU?

6.  CpaBHuTE pe3ysbTaThl ONMBITOB IO KOPPO3UU MPU KOHTAKTE JKeJie3a U LIMHKA, U XKele3a U
MEJIHON MPOBOJIOKH B TUCTHIUIMPOBAHHOW M «MOpPCKOi» Boxe. I'e mporecc mporekaer
ObICTpee U YeM BBI 3TO 00BACHUTE?

N

ok

BapuaHThl JOMAIIHUX 32IaHUI 1JIS BHEAYIMTOPHOH CaMOCTOSITEILHON padoThl
o0y4yariuxcs Mo TeMam

no TeMe: «OCHOBHBbIE 3AKOHbI XHMHH)

JlomalnHee 3aganue No 1

3agaua Nel

Hns peakuun CHy ) + COy () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAITPABICHUE
CaMOIPOM3BOJILHOIO TEUEHHUSI PEAKLMU IPU CTAHAAPTHBIX YCIOBUAX M Ipu Temmeparype T =
927 °C, eciu TeroBoi 5(h(heKT PeaKIuy 10 3aaHHON TEMITEPAaTyPhl HE H3MEHUTCS. YKaKHTE: a)
BBIJICJIACTCS] WJIM TOTJIOIIAETCS SHEPIrUs B XOJl€ peakluu; 0) NpUUMHY HalJIEHHOro U3MEHEHHUs
sHTponuu. Paccunraiite Temneparypy Hadajaa peakLuu.

3ajgaua Ne2

Berauciure temnosoit addekr peakuuu: CaCy o + 2 HoOry = Ca(OH),  + CoHa (),
HOJIb3YSACh CTaHAAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKONbKO TEIIOThI
BBIJICIIUTCS WJTH TTOTJIOTUTCS Tpu oOpazoBanmu 2,24 1 CoHy?

3amaga Ne3

[To TepMOXUMUYECKUM YpaBHEHHSIM pacCUUTaNTe TEMI0BON A (HEKT peaKkiuu:
Hyy + COz)=CO () + H2 Ogy. TepmoxuMuueckue ypaBHEHUS:

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

6)2CO ) + 020 =2CO; (), AH =-566,2 xJIx.

JlomalHee 3aganue No 2

3amaua Nel
Peaxnms nporekaet no ypaBaeHuto: O; ) +2 CO (=2 CO; (). HayansHble KOHIIEHTpanuu

pearupytomux BemiecTB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Momnb/1. Bo cKoIbKO pa3 U3MEHHUTCS
CKOPOCTH MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3BMEHSITCS CKOPOCTH
MPUMOI ¥ 00paTHOM peakIuy, eCl YBEIHUUTh JaBlIEeHUE B cCCTeMe B JBa paza?

3azaya Ne2

[Ipu Temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B PEAKIUIO 3a 20MUH.
PaccuuraiiTe BpeMs, Npu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO MPHU
temneparype 200 oC, ecim TeMIepaTypHblii K03()UIMEeHT CKOpoCcTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaua Ne3

Haiigure HauyanbHblE KOHUEHTPALMKM MCXOTHBIX BELIECTB W KOHCTAHTY paBHOBECHUS
peaxkuuu:
Fe (n + H20 () = FeO () + Hy (1), ecitn paBHOBECHBIE KOHLIEHTPALUU PEarupyronux BELECTB
pasubl: [H,01=0,3moms/m1, [Hz] = 0,4 Moms/m.

3ayaya N4

Hns peakuuonnoi cucremsl: CO ) + HyO ) = CO2 () + Hy () HavanbHbIE KOHLIEHTPALUH



pasubl: [H20] = 0,5 mone/n, [CO] = 0,6 Monb/n. Onpenennute KOHIEHTPALUKA BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHUs paBHa 1,45.
3amaga Ne5
Bripazute uepes KOHIEHTPALIMU PEareHTOB KOHCTAHThI PABHOBECHS CIEAYIOIINUX PEAKIUM:
Nz(r) +3 Hz(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C ()= 2 CO(F), AH =+160,5 xJIx;
CO(F) + Hzo(r) =CO, o T H2(r), AH=-41,1
KJIX.
VYKaxute HampaBJICeHHE CMEIICHHS XUMHUYECKOrO PAaBHOBECHUSI ITHX pEaKIUil: a) Mpu
MOHWKEHUU TEMIIEPaTyphl, €CIU JIaBJICHUE TOCTOSHHO;, O) MpPH TOBBIIICHUH JABJICHUS, €CIU
TeMIlepaTypa MOCTOsIHHA.

Jlomamnee 3aganue Ne 3

3azaya Nel

B kakom o6beMe Bogbl ciieayer pactBoputh 135 r SnCl, mis moaydenust 3 M pactBopa
xsopuaa onosa (I1) ¢ moraocteio p=1,405 r/Mn? J{71s1 IPUTOTOBICHHOTO PAaCTBOPA PacCUUTATD:
a) MaccoByto 105110 SNCly; 6) MOISIPHYIO KOHIIEHTPAIIMIO SKBUBAJICHTA; B) MOJISUIBHOCTh; T') THT;
1) MoJibHYI0 g0 SnCl,.

3azaya Ne2

Ckompko Mt 15%-ro pactBopa Na,COz mmorHocThiO 1,16 r/em® notpedyeTcst I
npurorosieHus 120 mu 0,45 M pactBopa Nay,CO3?

3asagya Ne3

3aKOHYHUTh MOJICKYJISIPDHBIC W HAalUCaTh COKPAICHHBIC WOHHBIC YPAaBHEHUS pPEaKIHi
B3aMMOJICHCTBHSI CIICTYIONIUX BEIIECTB:

HBr + NaOH — AgNQO3 + H,S —
Fez(SO4)3 + KOH —» MgClz + (NH4)2C204 -
Sb(OH)3 + H,SO4 — Sb(OH)3; + NaOH —

3agaua Ne4.

Beraucnuts pH 0,05 M pacTBopa cepHOIl KHCIOTHI.

3agaya NoS.

Kakne wu3 cnemyromux coneii momasepratorcest ruapoimsy: Na,SOs, Cu(NOs),;, KBr?
CocTaBUTh MOHHBIE U MOJICKYJISIPHBIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYIONIMX coiier. Kakoe
3HaueHue PH (>7, <7) UMEIOT pacTBOPHI 3TUX CONEH?

3amaua No6.

Haiitu mpousBenenue pacrsopumoctu PHCly, eciu B 200 M1 Boasl pactBopsiercst 2,17 T
3TOrO COETUHEHUSI.

Imo TeMe ((3JI€KTp0X]/IMl/IquKI/Ie CHUCTEMbI»

JlomaniHee 3aaHue

3anauda Nel

CocTaBbTe 3JEKTPOHHO-UOHHbBIE YPaBHEHMS 3JIEKTPOIHBIX MPOIECCOB U MOJEKYISPHOE
ypaBHEHHE TOKOOOpa3yrolleil peakiuu, NpoTeKaroie mpu padoTe raJbBaHUYECKOro 3JIEMEHTa
Co/Co(NO3), // AI(NOs)s/Al. Paccumraiite DJIC (E) rampbBaHMYECKOro 3JEMEHTa NpHU
CTaHJAPTHBIX YCIOBHSX.

[TpuHsB nOTEHIMAT aHOJa PABHBIM CTaHJIAPTHOMY 3HAYCHMIO, PACCUNTANTE KOHLIEHTPALHIO
KaTHOHOB MeTajla B KaTOJHOM pacTBope, npu kotopod OJIC rampBaHMYECKOrO 3JIEMEHTa
ymenbintes Ha 0,02B.

3ayaya No2

[IpuBenuTe cXembl HJIEKTPOJHBIX IPOLECCOB M MOJICKYJISAPHBIE YpaBHEHMs peakiuil,



IPOTEKAOIIUX MPH JICKTPOXUMHUECKON Koppo3uu raibBaHonapbl Co/Ni: a) B kucioii cpene; 0)
BO BJI&KHOM BO3JTyX€.

Onpenenure yObUTh MacChl aHOJIA MPU KOPPO3HUH B KUCIIOM cpefie 3a 20 MUH, €CITi CKOPOCTh
koppo3uu cocrabmia 0,01 r/4.

3azagya Ne3

CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHHSI SJEKTPOAHBIX MPOLIECCOB (aHOJ MHEPTHBIN) 1
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISAIICH P IIIEKTPOTU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOqy,

Brruncnute gaktuyeckoe KOJIMYECTBO MeTallla, MOJTYYSHHOTO Ha KaTo/Ie MPH 3JIEKTPOJIU3e
Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIE MPHUYMHBI YMEHBIIEHUS BbIXOJAa MeETajula IO CPaBHEHUIO C
pacueTHBIM.

AynuropHas caMoCTOsATeNbHAas paboTa 0O0ydaromuXcs IPEeANoaraeT IMPOXOXKICHUE
TECTUPOBAHUSA 110 KAKAOMY pas3fely IUCUUIUIMHBL. TeCTbl BKIIOYAIOT TEOPETUYECKUE U
NPaKTUYECKHE 3a/laHusl, OTBETHl Ha KOTOpBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3Yy4E€HHOTO
Mmarepuaia. MakcumaiabHOE KOJIMUeCTBO OaJlIOB B Kaxk10i Teme Kypea — 10.

BapI/IaHTbI TeMaTH4YeCKHX TeCTOBBIX 3aJaHuil 11 TEKYLIEro KOHTPOJIsA
ITo TeMe «OCHOBHBIE 3aKOHBI XUMHH»
XuMHuuyeckas TEPMOANHAMHUKA

B tecrax o reme «XumMuyeckas TEpMOJIMHAMUKAY: IEPBBIE IECTh 3aIaHUM OLICHUBAKOTCS B
0,5 6amna, cenpbMoe — B 1 0ai1, a BOCEMOE, IEBATOE U IECATOE 3aaHusd — B 2 Oaa.

Tect Ne 1

1. Tlpu paccMOTpeHUN XUMHUYECKON PeaKLUu cucmema O3Ha4aer:
a) HCXOJHBIC PEareHThI
06) MIPOAYKTHI XMMHUYECKOH peaKkIiu
B) PpEaKUMOHHBIN COCY]l
I') HCXOIHBIE peareHThl U MPOAYKThI PEaKLIUU
2. TlepBerit 3aK0H (MIepBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKU 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk3oTepMuueckoil peakuu:
a) PHTAJIBIIHSI PEAKIIMOHHOM cucTembl moBbimaercs (AH > 0)
0) TeruoBoi 3¢ ekt peakuun orpuuareieH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOM CUCTEMBbI MOBBIIIAETCS
4. CranaapTHble TeIUIOBbIE () ()EKTH IPUHATO 0003HAYATH:

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kaxkue u3 npuBeIeHHBIX PEAKINH SBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 N+ 3/2H,=NH3 AH = — 46 K]JI)x/Mo01b
0)H,+4/20,=H,0, AH = 242 K]Ix/Monb
B) 1/2N,+1/20,=NO , AH = 90 KJI>x/M01b

r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I/monb



6. Kakas u3 HanmMcaHHBIX HMXKE PEAaKIMi OTBEYAET TEIUIOTe 00pa30BaHUs OKcuaa azora ( || ) B
CTaHJAPTHBIX YCIOBHSX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO+3H;0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) Mo peakuuu :
CUO () + C (rpagur) = CU (¢ + CO (y, morsormiiock 22 k/Ik TEMIOTHI.
DHranbsnus 00pa3oBaHus okcuaa meu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakmmu NiO (o + C (pagur) = Ni () + CO (). Onpenennte BO3MOXXHOE HallpaBlICHHUE
CaMOIIPOU3BOJIBHOTO TEUYECHUS PEAKIMM NPHU CTAHJAPTHBIX YCIOBUSX U IIPU TEMIIEpaType
627°C.

BemtectBo AH®9s  (KJIx/Momn) S°9s  (Hx/Monb*K)
NiO -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBere ykaxuTe 3HaueHuss HsHepruum [mOOca mNpU CTAaHAAPTHBIX YCIOBHSX, TNpHU
temriepatype 627°C u TeMiepaTypy Havajla peakliuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIeTCst SHTPOMHSI IIPU Pa3II0KEHUU KapOoHaTa KaIbIKs?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAETCS
0) yMeHbIIIaeTCs I') HE 3HaI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+3O2 ) AH<O
MO>KET CaMOIIPOU3BOIBHO MPOTEKATh
a) B IPSIMOM HaIpaBJICHUH B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HarpaBJIeHUU I') He 3Hal0

XuMu4yeckass KHHETHKA

B Tectax mo teme «Xumudeckas KHHETHKa»: MEPBOE, BTOPOE, TPEThE, UETBEPTOE U MATOE
3amanus onenuBaroTes B 0,5 Oaia; mectoe, ceaAbMOe, BOCBMOE, IEBITOE U JecsiToe — B 1 Oaul, a
OIMHHAIIATOE — B 2,5 Oamia.

Teer Ne 1

1. Paznen XuMuM, U3y4arolui CKOPOCTH M MEXaHU3Mbl XUMUYECKHUX PEAKIIHiA, Ha3bIBACTCS
a) XMMHYeCKast TEpPMOIHHAMHKA
0) TepMOXUMHUS
B) XUMHYECKas KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEAKITUH — ITO ...
a) BpeMs, 32 KOTOPOE MOJIIHOCTHIO PaCXOyeTCsl OJTHO M3 UCXOIHBIX BEIIECTB
0) W3MCHEHWE KOJIMYEeCTBA BEIECTBA PEarcHTOB (WM TMPOIYKTOB) PEaKIMH B EIHHHUILY
BpPEMEHH B €IUHUIIE 00bEeMa
B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEaKMU K MOMEHTY OKOHYaHUSI peaKuu

3. B kakux enuHUIAX BBIPAXKAECTCS CKOPOCTh XUMUYECKOW PeaKInu?



10.

11.

1.1
a) MOJIb 1 C

0) 6e3pa3zmepHas BEIHYUHA
B) MOJIb" C

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKUX PEAKIUii?
a) OT IPUPOJIbl PEATUPYIOLINX BEILECTB

0) OT TeMIepaTypbl

B) OT 00beMa PeaKkIMIOHHOI0 cocya

CocTosiHME  XMMHYECKOTO  paBHOBECHS  OOpPaTUMBIX  MPOIECCOB  KOJMYECTBEHHO
XapaKkTepu3yerTcs ...

a) PaBHOBECHBIMH KOHIICHTPAIIUSMH IPOTYKTOB PEAKITHH

0) sHeprueil akTuBU3aLUU

B) KOHCTaHTOHW PaBHOBECHSI

KaK 3aIlIMCBbIBACTCA BBIPAKCHUC 1A CKOPOCTH PCAKIIMU
4 NO w1 6 H,O=4 NH3(F) +5 Oz(r)
a)V=K[NOJ“[H,0]  6)V=K[NHs][Os]  B)V = K[NOJ*[H,O°

Kak 3anumiercst BeIpaxeHue JIsl KOHCTaHTBI paBHOBecus peakiuun A + 2 B = C +D?
a) Kp = [C][D] / [AI[B]?
6) Kp = [C][D] / [A][B]
8) K = [A][B] %/ [C][D]

Kakoii oTpe3ok Ha auarpaMMe TToKa3bIBaeT 3HaYeHUE TeTIOBOro dddekra peakiun?

a)l K

A....

6) 2 2

&
<«

B) 3

v

XOJI peaKInu

UTo MOXHO CKa3aTh O PEaKIUU, U300pAKEHHON Ha AHarpaMmMme K Borpocy 87
a) SK30TepMHUYECcKas peakius
0) SHIOTEpMHUYECKasT PEAKITUS
B) peaKkiMs OMUCHIBAET COCTOSTHUE PABHOBECHS
PaBroBecue peaknmm  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIaeTcs BIEBO.
a) MPHU TIOHWKCHUH TEMITEPATyPhI
0) pY NOBBIIIEHUH TEMIIEPATYPHI
B) TIPY TTOBBIIIICHUY JIABJICHHS
Jus peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpo# TemnepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBeCcHast KOHLIEHTpaLKs BoAOpoJa paBHa 1,2 Moiib/1. Berunciure HCXOAHYIO
KOHIIEHTPAIUIO BOJOPOIA.
a) 1,2
0) 3,5
B) 5,0



PacrBopsI

B tecrax mo teme «PacTBOphI»: mepBoe 3amaHue OlleHHWBaeTcs B 1 Oat; BTOpoe, TPEThe,
YETBEPTOE, IIATOC U IIeCTOe 3aaHus - B 1,5 0aia; ceapMoe, BOCBMOE, JIEBITOE U JISCATOE — B
0,5 6auia.

Tect Nel

1. ns ypaBuenus peakiuu Cu SO4 + KOH —... cokpaiieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIC

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

2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,

3) CuSO, + 20H™ = Cu(OH)\ + SO,*

4) Cu** +20H = Cu(OH).4
2. Macca (B r) xnopuaa Hatpus B 300 mu1 0,2 M pacTBOpa paBHa

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

4. lnst momasienus runponusa xiaopuaa xpoma (I1I) cnemgyer

1) 100aBHUTH COJSIHYIO KUCIIOTY

2) 100aBHTH HIETOYb

3) paszbaBuThH pacTBOP BOAOI

4) TOBBICHUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBJICHHBIM M3 THAPOCY/b(ara Kalblds W BOJbI, CyMMa
K03 PHIIMEHTOB B YpPaBHEHUU HEOOPATUMOM JUCCOLUAIMH PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2) 4 3)5 4) 6
6. PacTBopuMoOCTh OKcasiata cepedpa paBHA 3,27-107 1/ 100r H0. Onpenenure npousBeaeHUE
pactBopumoctu AgC204

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°*
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOLLEHUE

1) macchl BelecTBa K Macce BOJbI

2) KOJMYEeCTBa BEIIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJMYECTBa BEIIECTBA K 00bEMY pacTBoOpa
8. K ci1abpIM 271eKTpOINTaM OTHOCHUTCH ...

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHU Kaus

3) xuopu KaJablus

4) wmapraHIioBas KHCJIOTa
9. I3BecTHO, YTO BOAHBIE PACTBOPHI MHOTMX COJIEH MOTYT UMEThH IIEJIOYHYIO WA KHCITYIO CPENY.
[IpuanHOM 3TOTO ABIAETCA ...

1) snexrponus conei
2) JUCIPOIOPIIHOHUPOBAHKE COJIEH
3) rHapaTHpOBaHHE COJCH
4) rUaApOIH3 coyei
10.3nauenue PH uucroii Bojsl nipu 25°C cocrasiiser
11 2)7 3)0 4) 10

IIpuMepHBIi TeCT KOHTPOJIS 3HAHUI
ITo Teme «MeTanabl 1 KAMHH



3ananue 1 (ykakuTe OJJMH BapUAHT OTBETA).
O6uacTph 3HaHUM O JPAroleHHBIX KaMHSAX U UX HCIIOJIb30BAaHUH YEIOBEKOM:
1. l'eonorus
2. I'emmonorus
3. Croynnorus
4. Ilerponorus
3ananue 2 (yKakuTe OJUH BapUaHT OTBETA).
Kakoii u3 6:1aropoiHbIX METaJIIOB 00J1a1a€T OAKTEPULIUTHBIM JeHCTBHEM:
1. [Mannaauit
2. Ilnatuna
3. Cepebpo
4. 3onoro
3ananue 3 (yKakUTe OJJMH BApUAHT OTBETA).
Kakoii nerupyromiuii KOMIIOHEHT MPUMEHSIETCs B cIlIaBax cepebpa:
1. Hukens
2. Mens
3. CBuHen
4. Onoso
3ananue 4 (yKaxuTe OJJUH BapUaHT OTBETA).
SHTaps - 3TO0:
1. I[TpuponaHbIil MUHEpa
2. UckyccTBeHHOE amop(dHOE 00pa3oBaHue
3. IIpuponuoe amopdrOE 0Opa3oBanme
4. ckyccTBEHHBIN MUHEpa
3ananue 6 (yKakuTe OJJUH BapUaHT OTBETA).
Kakue metanibl OTHOCATCS K O1aropoiHbBIM:
1. [InaTuna, namwiagui, poauit
2. 30710T0, HUKEIB, cepedpo
3. IInaruHa, 30J10TO, XpOM
4. Ilunk, 0110BO, poauil
3ananue 7 (yKakuTe OJJUH BapUaHT OTBETA).
Hanecenne onHOro MeTaia Ha Apyroi npu NOMOILM MOTPYKEHUS B CPEAY JIEKTPOJINTA
Ha3bIBACTCH. ..
1. 'anpBanu3anus
2. OxcumupoBaHue
3. OrbenuBanue
4. TpaBnenue
3ananue 8 (yKaKUTe HECKOJIBKO BapUAHTOB OTBETA).
JlocTonHCTBa raJiIbBAHUKH B FOBEJIMPHOM JIEJIE:
1. moBBIIAET N3HOCOCTOMKOCTD YKpAIICHUI;
2. yny4dniaeT KaueCcTBO OTPAKEHUS CBETa OT MOBEPXHOCTH, YTO YBEJIMUUBAET OJECK;
3. nOBBIIAET CTOMKOCTh K KOPPO3UU U 3AIIMUILAET OT IOTEMHEHUS.

ITo Teme «IeKTPOXUMHS)

B tecrax mo teme «SHGKTPOXI/IMI/I"IeCKI/Ie CUCTEMBI». MEPBOC, BTOPOC U IATOC 3adaHUA
OLICHUBAIOTCs B 1 63..1'[.1'[; TPETHE U UCTBCPTOC 3aJaHUSA— B 1,5 Gaﬂﬂa; mecToC N CCABMOC — B 2 bamna.

Tect Nel
1. DaexTpoaHBIN MOTEHIINA ONIPEACIISIOT M0 YPABHEHHIO ...
1) Hepucra



2) MenneneeBa-Kaneiipona

3) BonbumMana

4) Appenuyca
Paccuuraiite DJIC ransBanndeckoro snementa Mg|MgSOy||CuSO,4|Cu npu crangapTHBIX
YCIIOBUSAX

1) —2,03

2) —2,71

3) 2,71

4) 0,81
Kakue npoykThl 00pa3yroTcst Ha KaToe MpH JEKTPOIU3e pacTBOpa HUTparTa cepedpa?

1) Bomopon

2) cepebpo

3) a3oTHas KKCIOTa

4) KHCIOpPOJ
Ykaxure cymmy K03(h(GUIIMEHTOB B ypaBHEHHH AJICKTPOJIN3a pacTBopa Hutpata meau (1)

1) 12

2) 11

3) 10

4) 8
Kakas u3 mnpuBEeNEHHBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIMA MPOTEKAET
CaMOIIPOU3BOJIBHO B MPSMOM HalpaBiIeHUU?

1). FeSO4+ Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCI+Cu—...
Bbruncnute mMaccy IHMHKA, MOJTYYEHHOTO MPU SJIEKTPONM3E Cynb(ara HHUHKA, KOTOPBIHA
npoBoAuM B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107°
[TpuBennuTe cXeMbl AIEKTPOJHBIX NPOLECCOB M MOJIEKYJISPHOE YPABHEHHE DPEAKIMUH,
NPOTEKAIOIIEH MPU 3JEKTPOXUMHUYESCKOI KOPPO3UH rajbBaHonapbl Zn|Mg B cepHOKHCIIOH
cpezne. B otBere ykaxure cymmy K03(h(pULIEHTOB B MOJIEKYISIPHOM YpaBHEHUH.

1) 6

2) 5

3) 4

4) 8

BHeay,Z[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta 06yqa}om1/1xcx OCYHICCTBIIACTCA B BHIC

W3YYEHHUS JIUTEPATypPhl 10 COOTBETCTBYIOLIEMY pa3zeily ¢ MpopadoTKoN MaTepuana, ohopmiieHus
OTYETOB MO JTA0OPaTOPHBIM pabOTaM, BBIITOJIHEHUSI TBOPUECKHUX 3a/IaHUN B BUJIE MPE3CHTAINN U
BBITIOJTHEHHSI JIOMAITHUX 3aJaHUH.

TemaTnka 3aaHuii 1151 CAMOCTOSITEIbHON PadoThI
(17151 TOATOTOBKM MPE3CHTAIIHH, TOKIAI0B, ICCE)

1. FOBenupHsIe crnasel, npuMeHsemsle B Poccniickoit @enepanuy 1 Ha MUPOBOM PBIHKE.
2. 3010T10. XapaKTEpPUCTHKA, UCIIOJIb30BaHUE B IOBEJTUPHOM JIETIE.

3. CepeOpo. XapakTepucTrKa, HCTIOJIB30BAHKUE B IOBEIIUPHOM JIETIC.

4. IInatnuna. XapakTepUCTUKA, UCIIOIb30BAHUE B FOBEJIMPHOM JIEIIE.



5. Nammanuii. XapakTepucTUKa, UCIIOJIb30BAHNUE B FOBEIIUPHOM JIEIE.

6. MeTaibl IIIaTUHOBOM TPYMIBI (POAHH, PYTCHHM, HPUANH, OCMUIT). XapaKTepUCTHKA,
MCII0JIb30BAaHUE B IOBEJIMPHOM JIENIE.

7. O030p cUCTEM KJICHMEHHUS FOBETUPHBIX H3ICITHA.

8. CrieninanbHbIe TEXHUKU FOBEIUPHOIO JIea.

9. HoBble XUMHUECKHE TEXHOJIOTUH FOBEIUPHOIO TPOU3BOJCTBA.

10. XapakTepuCTHKA IOBETUPHBIX KAMHEH.



INPUJIIOKEHHUE 2

7 OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHasi aTTecTamus WMEET [EJIbI0 OINPEINCUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMHS 32 ONPEICICHHBINA MepUoT
00yJeHUsI.

a) [lnanupyemble pe3ybTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCcTaAlluM:



Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCTBa

OIIK-1 CrnocobeH pemaTh BONPOCH MPOGECCHOHATBHON JIEATENbHOCTH HAa OCHOBE €CTECTBEHHOHAYYHBIX M OOIIEMH)KEHEPHBIX 3HAHUM, METOJOB
MaTeMaTUYeCKOro aHaJIN3a U MOJCIMPOBAHUS

OIIK-1.1

Hcnonb3yeT ecTeCTBEHHOHAYUYHbIC
u O6IIIGI/IH)K€HepHI>IC 3HAHUA JIs1
pelieHus BOIIPOCOB B
poecCHOHATBHOM IeATEITFHOCTH

Hepeqenb meopemu4ecKux 6onpocoe:

1. OcHOBHBIE 3aKOHBI XUMHH.

2. XUMHUECKUE CUCTEMBI, TapaMeTpbl U (QYHKIIMU UX COCTOSTHUS. 3aKOHBI TEPMOIUHAMUKH.
3. TermnoBoit 3ddexr xuMHuyecKoW peakuuu. OHTAIbIHS. ODHTAIBIUS 00pa30BaHUS
BellecTB. 3akoH ['ecca u ero ciencTBusl.

4. Ouneprust I'mb60ca — Kpurepuil HAaNMpPaBICHHOCTH XHUMHUYECKHX PEAKIHA B 3aKPBITHIX
cucremMax.

o. CKOpOCTh XMMHUYECKOH peakiiuil U (PaKTOPHI, BIUSIOUINE Ha HEe.

6. 3akon peiictBus macc. IlpaBmiio Baut-T'opda. YpaBuenue Appenuyca. DHeprus
aKTUBaLUU.

7. Karanuzaropsl. ' OMOTeHHBIN 1 reTepOreHHbIN KaTalus.

8. XUMUYECKOE paBHOBECHE, KOHCTaHTa paBHoBecHus. CMelleHHEe XHMHUYECKOTO
paBHoBecus. [Ipunuun Jle-Ilarense.

9. CriocoObl  BbIpaK€HMsI KOHLEHTpallUd B pacTBOpax: MaccoBas JOJs, MOJIsIpHas
KOHLIEHTpaLUs, MOJIIpHAsi KOHLEHTPAlUsl dKBUBAJICHTOB, MOJISIJIbHAS KOHLEHTPALUs, MOJIbHAsS
JOJIsl, TUTP.

10. Mertasibl U UX CIUIABBI.

11.  Ilepeuncnute AparoneHHbIE METAIUIbI, UCIIOIb3YEMbIE B FOBEITUPHBIX U3JIEIHSIX.

12. OxapakTepu3yiTe OCHOBHbIE CBOMCTBA 30J10Ta, cepedpa, MIIaTUHBI, NaJIaIus, POIHSL.
13.  Ilepeumcnute MeTalIIbl, UCHOJB3yeMbIe B KadeCTBE JIMTAaTyphl B CIIaBaX HAa OCHOBE
3010Ta, cepedpa, IIaTUHBI, AN, YKaXKUTEe CBOIMCTBA, COOOIIaeMble MU CILIaBaM.

14.  Xapakrepuctuka (U3MYECKUX, XUMHUYECKUX U TEXHOJOTHYECKHX CBOWMCTB CILIaBOB
JParoli€HHbIX METAJIJIOB.

15. «benoe 30710TO»: XapaKTEepPUCTHKA, COCTAaB, CBOMCTRA.

16.  Xumuueckue coeMHEHMs IS FOBEIUPHBIX U3/IENHUil: YTO U I Yero HyXKHO?

17. XUMUYeCKUe peakuu Mpu 00paboTKe LBETHBIX METANIOB U CIUIABOB (OKCHIMPOBAHUE,

TpaBJeHHe, OTOETMBaHKE, (PIIIOCOBAHNUE).




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

18.  Xummudeckue COeIUHEHHUS B COCTABE TOPHBIX IMMOPOJ U MUHEPAJIOB.

19. [IpuBenute kiaccuGpuKauio IOBEIUPHBIX KAMHEH.

20.  Ilepeumcnute HauboIee IICHHBIEC IOBEIUPHBIC KAMHH.

21. Tunbl XUMHUYECKUX CPEACTB I 00paOOTKH KaMEHHBIX TTOBEPXHOCTEH.
22. CHUHTEeTHYECKHE COSITMHEHUSI B IOBEIIMPHOM Jieie U 00paboTKe KaMH4.
23.  DIEKTPOXHMMUYECKHE CHCTEMbI. DJIEKTPOIHBII MOTCHIUAI.

24, lNanpBanmyeckwmii anement lanusinsa Axkodu.

25.  DIEKTPOXMMHUYECKHE CHUCTEMBI: AJICKTPOJHM3 pACIUIaBOB M PacTBOpOB. [IpumeHeHue
AJIEKTPOIH3A.

26.  Kopposus. Bunsl koppozun. CriocoObl 3alIUTh METAJIIOB OT KOPPO3HH.
217. lanbpBaHM3aIMs B IOBEJIMPHOM JICIIC.

IIpuMepHBIH TeCT KOHTPOJISI 3HAHMIA:

3ananue 1 (ykaxure oJUH BapHaHT OTBETA).

[Ipouecc, nporekaromuii Mpy MOCTOSIHHOM 3HAYE€HUU TEMIIEpaTyphl B CUCTEME, HAa3bIBAETCH ...
BapuaHTsl 0TBETOB:

1) u3oTepMUUECKUM

2) n300apUyecKUM

3) agnabaTHUIECKUM

4) N30XOpHUYECKUM

3ananue 2 (yKaXuTe OJUH BapHaHT OTBETA).

[Ipu yBenuueHuu aaBieHusl B CUCTEME B 3 pa3a CKOPOCTh 3JIEMEHTapHON TrOMOT€HHOMN peakiuu
Nag) * 02y = 2NOg) pas.
BapwnanTsl 0TBETOB:

1) yBennuurcs B 9

2) yBenu4uTcs B 6

3) ymeHbpLIUTCS B 9

4) yMeHbIIUTCSA B 6

3ananue 3 (ykaxute OJUH BapHaHT OTBETA).

[Ipu HapylIeHNH 0JIOBIHHOTO MOKPBITHS Ha JKEJIE3HOM M3JIeIMH B KUCIION cpeJie Ha aHojie OyieT




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

IIPOTEKATh PEAKLMS, YpaBHEHUE KOTOPOU UMEET BUJ ...
BapuanTs! 0TBETOB:

1) Fe® - 2e =Fe’~
2) Fel™ +2e =Fe®
3) 2H™ +2e=HS

4) Sn® - 2e=8n""

3ananue 4 (yKakxuTe OJJMH BapUaHT OTBETA).

[Ipu 35exTpoIIn3e BOJHOIO pacTBOpa XJI0pH/a Kalbliusg Ha MHEPTHOM aHOJIE IPOTEKAeT MpolLecc,
ypaBHEHHE KOTOPOTO UMEET BUT ...

BapuanTs! 0TBETOB:

1) 21" —2e=Cl,
9) 40H™ —de =0, +2H,0
3) 2H,0 —4e=0, +4H"

4) Ca’" +2e=Ca

3ananue 5 (yKaKuTe OJJUH BapUaHT OTBETA).

OO6acTh 3HaHUMN O IPArOLIEHHBIX KAMHSX U UX UCIIOJIb30BAHUH YEJIOBEKOM:
1. 'eonorus

2. 'emmomnorus

3. CtoyHiorus

4. Ilerponorus

3ananue 6 (ykaxxute oJJUH BapHaHT OTBETA).

Kaxkoit u3 6:1aropogabIx MeTauioB 001aaeT OaKTePUITUIHBIM IEHCTBHEM:
1. ITannaguii

2. [InaTtuna

3. Cepebpo

4. 3050TO

3ananue 7 (YyKaKUTe OJUH BapUaHT OTBETA).




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

Kakoii nerupyromuii KOMIOHEHT MPUMEHSIETCS B CIJIaBax cepedpa:
1. Hukens

2. Menb

3. CBuHenl

4. OnoBo

3ananue 8 (yKa)KuTe OJJUH BapUaHT OTBETA).
SnTaps - aro:

1. Ilpupoaublii MUHEpa

2. UckyccTBeHHOe amop(HOE 0Opa3oBaHue
3. [Ipuponnoe amopdHOe 0OpazoBaHuEe

4. UckyccTBEHHBI MUHEPAT

3ananue 9 (yKakuTe OJJUH BapUaHT OTBETA).
Kakue MeTamibl OTHOCATCS K 0JIarOpOIHBIM:
1. [InaTuna, nannagui, poauit

2. 30510TO, HUKENH, CEpedPO

3. [Inatuna, 30510TO, XpOM

4. lluHK, 0JI0BO, pOJUil

3ananue 10 (ykaxuTe OMH BapuaHT OTBETA).
Hanecenne ogHoro metania Ha Apyroi MNpu MOMOLIY NOTPYKEHHUS B CPEY SIEKTPOIUTA
Ha3bIBAETCH. ..

1. 'annrBanu3anusg

2. OxcuaupoBaHue

3. Or6enuBanue

4. TpaBneHue

OIlK-1.2

[Ipumensier METOJIbI
MaTEMaTHYECKOr0 MOJAEINPOBAHUS
MIPY IPOEKTUPOBAHUU U pa3paboTKe
XY 0’KECTBEHHO-ITPOMBIIIJIEHHBIX

W3/1eNnH, MaTepuaioB )51
TEXHOJOTMI HX IPOU3BOJCTBA,

Ilpumepnovie npakmuueckue 3a0anus:
1. HanucaTp 37€KTPOHHBIE ypaBHEHUS 3JEKTPOAHBIX IPOLECCOB, YPaBHEHUE CYMMApHOU
TOKOOOpasyromien peakiuu, BraucauTh J/1C rajpBaHUYECKOTo 2JIEMEHTA, €CITM KOHIICHTPAIUH
3+ 24+
noHOB MeTaiioB paBHbl: [Al°7]=0,001 mons/i, [CO” [=0,1 Monb/m.
2. Hammcarb 31€KTPOHHBIE YpPaBHEHHs JJIEKTPOIHBIX IPOLIECCOB, YPAaBHEHHE CyMMapHOU
TOKOOOpa3yroniel peakiyu, BbraucauTh IJ1C ragbBaHUYECKOTo AJIEMEHTA, €CIIM KOHIIEHTPAIH




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

BKJIIOYasas co3manne 3D-mopmeneit
TUTS KOHCTPYHPOBAHHSI
pa3pabaTbIiBacMbIX H3CIUI

HOHOB MeTauIoB paBHer: [MN“"]=0,01 moms/i, [Au®*]=0,1 Moms/i1.

3. Hammcare 3J7€KTpOHHBIC YpaBHEHHS AJICKTPOIHBIX IPOILECCOB, YPaBHEHHE CyMMapHOU
TOKOOOpasyromien peakinu, BrauciuTh J/1C raapBaHUYECKOro 3JIEMEHTa, €CIIM KOHIICHTPALUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=O,Ol Mouw/11, [Cu*]=1,0 Momb/1.

4. Cynbdart amromunus maccot 36,4 T pactBopwin B 100 r Boasl. [110THOCTE TTOJTy4EeHHOTO
pactopa 1,32 r/mi. Paccuuraiite: ®(Al2(SO4)3); Cm; Cox; Cmi N(Al(SO4)3) 1 N (H20); T.

5. Onpenenure TEPMOJMHAMUYECKYIO BO3MOKHOCTb NMpOTeKaHUs peakiuu CS; () +3 Oyn=
=COsy ) + 2 SO, 1y, AH; = -1075 kI npu cTaHAapTHbIX yciaoBusix. Paccunraiite temneparypy
Havana peakiun, ecnu S(CSy)=151 x/mons K; S(0,)=205 [x/mons-K; S(COy)= 213
Jx/moms-K; S(SO2)=248 JTx/moms K.

6. Peakuus uner mo ypaBHeHuto: 2 Hy iy + Sy () = 2 HyS(y. Hauanbhas xoHueHTpanus
Bojioposia 2 MoJib/1, cepbl 1,5 monw/i. Omnpenenure BO CKOJBKO pa3 M3MEHHTCS CKOPOCTb
peakuu K MOMEHTY, Korja popearupyet 0,7 Moib/11 Bogoposa?

7. Onpenenute TEPMOIUHAMUUECKYIO BO3MOXKHOCTB IPOTEKaHUs peakuuu 2 ZNS () + 3 Oy =
2 Zn0 () + 2 SO 1), AH; = -890 kI pu cTaHAapTHBIX ycloBusx. Paccunraiite Temneparypy
Havanma peakiuu, ecian S(ZnS)=58 JIx/mons K; S(02)=205 x/monb-K; S(ZnO)= 44
JIx/mons-K; S(SO2)=248 Jlxx/momnb K.

8. HauanbHble KOHLUEHTpAMM UCXOAHBIX BemlecTB B peakuuu: 2 SO; iy + Oy = 2 SO3
6butn paBHbI 1,8 Mons/n SO, u 2,4 Mmonb/n Oz. Bo ckoibKO pa3 M3MEHUTCS CKOPOCTh PEAKIMU K
MOMEHTY, Korjaa npopearupyet 0,8 moun/n SO,?

OIIK-1.3

[Ipumensier
MaTeMaTU4eCcKoro aHajusza i
pacuera KOHCTPYKLUH
XYyJ107KECTBEHHO-IIPOMBILIIJIEHHBIX
15631 (S 15171 u BBITTOJIHEHMS
TEXHOJIOTMYECKUX PacYeTOB

METOJIBI

Ilpumepnvle npaxmuyeckue 3a0anus é npogeccuonanIbHoll deamenbHoCmu
3ananue 1. OTGennBaHNe METAIIOB

Meto1ka NpoBEICHUS:

1. B3stb MeTan (1o 3a1aHUI0 IpernoiaBaTess) Ui IPOBeIeHUS OTOCIKH.

2. Ha ocHoBe nuTepaTypHBIX JaHHBIX HAaWTH, KakKhe OTOEIMBAIOLIUE PACTBOPHI
HCIIONB3YIOTCA JUIsl KOHKPETHOIO METaslIa.

3. [IpuroToBuTh 2 OTOETUBAIOLINX PACTBOPA COITIACHO HOPMATHUBHOM TOKYMEHTALIUH.

. IIpoBecTu oTOenMBaHKe MeTalIa B pa3HbIX OTOEIMBAIONINX PACTBOPAX U CHIENATh BHIBO/,
Kakoi 0TOeIMBarOIINI pacTBOP JIydlle.

3ananue 2. TpaBieHue Meraua.




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

Mertonka NpoBeICHUA:

1. B3sarte Merat (1o 3aJaHUIO TpeToiaBaTes) Uil IPOBEICHUS TPABICHUSI.
2. BriOpaTh XUMHUYECKHE PACTBOPHI AJISl TPABJICHUSI.

3. [TpuroToBUTH PaCTBOP M MIPOBECTH TPABJICHUE.

4. ONeHUTH pe3yabTaThl U CIETAaTh BHIBOABI O KAYECTBE.

3ananue 3. Xummudeckoe o0e3KuprBaHHe.

Metouka NpoBeICHUS:

0) momyuuTs u3aenue (1o 3aJaHUI0 TPEeroaaBaress) sl MPOBEACHUS 00€3KUPUBAHUSI.

1) cHayana u3emus MPOMBIBAIOT B OEH3WHE, alleTOHE WIH B AUXJIOPITAHE

2) 3areM OO0E3)KUPHUBAHHUE HU3JIEIUA MPOBOAIT CBEXEH 000MCKEHHOH M3BECTHIO C IMOMOIIBIO
LIETKH.

3) mocne 3toro u3aenus npoMeiBatoT B ropsueit 90-100 C quctuiinpoBaHHON BOJE;

4) u3znenus OIyCKalOT B pacTBOpP €IKOro Kamus, cojepxamiero 10-20 r enkoro kamus B 1a
ropsiuei. BOJBI.

5) Ilocne oOe3xupuBaHUS W3AETUS TPOMBIBAIOT B TOpsYE, a 3aTeM B XOJOJHOMN
JUCTWIIMPOBAaHHOW BOJE U CyIIaT.

6) OneHUTh pe3yNbTaThl U CAENATh BBIBOJBI O KAUECTBE.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[IpomexxkyTouHass arrecTanus IO JIUCHMIUIMHE «XHUMUS» BKIIOYAET TEOPETUYECKUE
BOTIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUH, M TPAKTHYECKUE
3aJlaHUs, BBIABIIAIONIME CTENIEHb CHOPMUPOBAHHOCTH YMEHHUH U BIaJleHUH, IpoBOaUTCA B (hopme
IK3aMEHa.

OK3aMeH MNPOBOAMUTCS B YCTHOH (opMmMe IO 3K3aMEHAIMOHHBIM OwiieTaM, KaKIbld U3
KOTOPBIX BKITIOYAET 2 TEOPETUUECKUX BOIPOCA U OJHO MPAKTHUECKOE 3aaHue.

IToxa3aTreu 1 KPpUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIHYHO» (5 6ayioB) — 0Oyyaromuiicsi IEMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKoe U INIyOOKOoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIEHHOMN CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHMS OCBOCHBI, HO JOMYCKAIOTCS
HE3HAYNTENIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHHUS IIPU AaHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HAHUI U yMEHHH Ha HOBbIE, HECTaHIapPTHbIE CUTYAlIHUH.

— Ha OIEHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOIYCKAIOTC OLIMOKM, MPOSIBISAETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yYaromuHCsl MUCTBITHIBACT 3HAYUTEIbHBIC 3aTPYyAHEHHUS TPU ONEPHPOBAHWUU 3HAHMSIMU U
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTHYECKOro MarepHaja, JOMYCKAaeT CYLIECTBEHHbIE OLIMOKH, HE MOXKET
M0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeyAO0BJIeTBOPHTeIbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAIUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



