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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2026 - 2027
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl XUMHH

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyH1TaMeHTaJIbHBIX 3HAHUN B 00JIaCTH COBPEMEHHOIN XMMUH, BKIIOYAIOIINX OCHOBHBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU B MIPAKTHUYECKOH J1eATEIbHOCTH.

2 MecTo JUCUMILIMHBI (MOIYJIsS]) B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl

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

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

Xumus B 00beMe cpeHeit 00pa3oBaTeIbHOMN IITKOJIHI.

3HaHus (yMEHUs, BIIAICHUS ), TOTyYSHHBIC IPU U3YYSCHUH JAHHOW TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

be3onacHOCTb JKU3HEACATENBHOCTH

TexHonorust 06pabOTKH MaTEpUaIOB

3 Komnerenuuu ody4aromerocsi, opmupyemblie B pe3yJbTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHusl

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUAMMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

OIIK-1 CnocobeH pemaTh BOIPOCH MPOPECCHOHATBHON IEITETFHOCTH Ha OCHOBE
C€CTCCTBCHHOHAYYHBIX U 06HI€I/IH)I(6H€pHI)IX 3HaHPII>i, METOAOB MAaTEMAaTHNYCCKOI'O aHaJIn3a 1
MOJICIIUPOBAHUS

OIIK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYUHbIE M OOLIEMHKCHEPHBIE 3HAHUS JJIs
peleHts BONPOCOB B PO(hecCHOHAIbHOM esITeIbHOCTH
OIIK-1.2 [TprmeHsieT MeTo1bl MaTEMaTHYECKOIO0 MOIETIUPOBAHUS IIPH

MPOEKTUPOBAHUU U Pa3pabOTKe Xy05KeCTBEHHO-TIPOMBIIIIEHHBIX
W3JENUI, MaTEPUAJIOB U TEXHOJIOTUM UX IPOU3BOJCTBA, BKIIHOYAs
cozmanue 3D-mozeneit A KOHCTPYUPOBaHUS pa3padbaThIBAEMBIX
U3AeIui

OIIK-1.3 IIpuMmeHsieT MeToABI MaTEMAaTHYECKOIO aHAIM3a JUIs pacyera
KOHCTp}II(HI/Iﬁ XYA0KECTBECHHO-TTPOMBIINIJIICHHBIX I/ISILSJII/Iﬁ U BBIITOJIHCHU L
TCXHOJIOTHYCCKUX PaACUYCTOB




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

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHull 144 akaja. yacoB, B TOM
qHce:
— KOHTaKTHas padora — 58,1 akaj. 4acos:

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 4,1 akaj. 4acos;

— camocTosTenpHas padora — 50,2 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast 8w
S E
o KOHTaKTHas paboTa z z ®dopma TeKyero
= B
I B aKa/l. yacax 5] u KOHTPOJISt
Pasnen/ tema 3 (B axan. uacax) g A y P Kon
g & © | camocrosTenbHOW |  ycmeBaeMOCTH U
JUCLUATUINHBI 3 g « . | xommerennuu
3 g 5 paboThI MIPOMEKYTOYHOM
Texk. mal. | mpakr. 'S aTTeCTaluu
3aH. 3aH. | O &
1.
Odopmienne
oTyera o
71a00PaTOPHBIM
parop 3amura
padorau. 11a00paTOPHBIX
1.1 OcHOBHEBIE 3aKOHEBI Camocrosrenbroe paGOTp OIIK-1.1,
Xi/IMI/II/I 12 4 8 H3YHdCHHE C aqap OMa.H.IHeFO OlIK-1.2,
’ y4eOHO pata i OIIK-1.3
3aIaHus.
JUTEPATYPHI.
Tectuposanue.
Beimonnenue
JIOMAITHETO
3a1aHus.
Odopmiierne
oTyera o
nabopaTopHoOH
parop 3amura
padore. nabopaTtopHOH
Brimonnenne :GOTEI OIlK-1.1,
1.2 Metansl U CIJIaBHL. 4 2 4 TBOPUYECKOTO ga HTa’ OI1K-1.2,
1 3a/1aHusL. ! OIlK-1.3
MIPpe3eHTalNH.
CamocrosTenpHOE
Tectuposanue.
H3y4yeHHe
yaeOHOI
JIUTEPaTypPHL.
Odopmienne
oTYeTa 1o
1.3 Xumnuaeckue nabopaTopHOi 3amura OMK-1.1
COCIMHEHMSI B COCTaBE 4 2 62 pabore. nabopatopHOit OHK-1.2Y
TOPHBIX MOPOJ U ' CamocrosTenpHOoe paboThI. OIK- 1' 3'
MHHEPAJIOB. U3ydeHHe TecTupoBaHnue. '
y4eOHO
JIUTEPATYPHI.
Odopmnenne 3ammra OIK-1.1
1.4 Xumuaeckas oO6paboTka oT4era 1o nabopatopHOit .
8 4 16 . OIlK-1.2,
MaTepuaoB. nabopaTopHOU paboTEHI. OIK-1.3
pabore. TecrupoBanue. '




CamocTosATeIbHOE

U3yYCHHUE
yueOHOM
JUTEPATypPHI.
OdopmieHne
oTYeTa Mo
11a00paTOPHBIM 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
JUTCPATYPHI. TectupoBaHue.
Brimonnenue
JIOMAIITHETO
3a/1aHMUs.
Htoro o paszaeny 36 18 50,2
Hrtoro 3a cemecTp 36 18 50,2 9K3aMeH
HWroro no aucumruinHe 36 18 50,2 9K3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce 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
CaMOCTOSITENIFHOTO U3YyUEHHUsI, /ISl IOJTOTOBKH BOIIPOCOB JICKTOPY, TAKUM 00Pa30M, JICKITUS
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 pemnTh. Takas JIeKIus IpeACTaBiIsIeT co00i 3aHsTHE,
Mpe/roiararoee HHUIUHUPOBAHHOE MTPET0IaBaTeNIeM IIPUBIICUCHUE aAYAUTOPUH K PEILICHHIO
KpYIHOW Hay4HOH Npo0JieMbl, paCKpbIBAET BO3MOKHBIE ITyTH €€ PeIIEeHUs, 10Ka3bIBAET
TEOPETUYECKYIO U NMPAKTHUUECKYI0 3HAYMMOCTb JocTHXeHui. Ha nmpoGieMHo ek HoBoe
3HaHUE BBOAMTCS KaK HEM3BECTHOE Ul CTyAEeHTOB. [lonydenHas uHpopmaius ycBauBaercs
KaK JJMYHOCTHOE OTKPBITHE €I11€ HE U3BECTHOTO ISl ce0sl 3HAHMSL.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NTPOBOASATCS 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 BBHIIOIHSIIOTCS IPYIIOBBIC UM MHIUBHUyaIbHbIC 3a/IaHU 110 IPONHACHHON TEME.
[IpoBenenue nabopaTOpHbIX PabOT HEOOXOIUMO NPEABAPATH MHCTPYKTAXKEM 110 MpaBUIaM
6e3onacHoil paboThl B XUMHUYECKOH J1abopatopuu. OCHOBHBIM YCJIOBHUEM JIOITYCKa CTYIEHTOB
K J1a0opaTopHOil paboTe sABiIsIeTCS UX 00s13aTeNbHast MOITOTOBKA K HEl C COCTaBICHUEM
TeopeTUYeCcKoro BBeAeHus. [Ipu npoBeneHnn 1abopaTopHbIX 3aHATUI HCIIOIB3YETCS METO.
KOHTEKCTHOT0 00yUeHHMsI, KOTOPbIil T03BOJISIET YCBOUTH MaTepUall IyTeM BBISBICHHUS CBS3EH
MEXy KOHKPETHBIM 3HAaHHEM U ero nmpuMeHeHueM. Kpome toro, nienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOyUYeHHs (TapHYI0 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 CPABHEHMS.

CamocrosTenbHas paboTa CTyI€HTOB SBJISIETCS OJHUM U3 Hanbosee 3(h(HeKTUBHBIX
CPEeACTB Pa3BUTHS NOTPEOHOCTH K OyayIieMy camoobpa3oBanuto. CamocTosATenbHas paboTta
CTY/IEHTOB BKJIIOYAeT B ce0sl caMmble pa3HOOOpa3Hble POPMbI yueOHOU AeATEIbHOCTH:
BBINOJIHEHUE JOMAIIHUX 33aJJaHHi, 3aBeplieHrne o(hopMIIeHNUs J1JabOpaTOpHBIX padoT,
MOJIFOTOBKA K MIPAKTUKYMY, U3y4eHHE OCHOBHOT'O U JIONIOJHUTEIBHOIO MaTepuana mno
y4eOHHKaM U MOCOOMSIM, YTEHHE U popaboTKa HayYHOH JINTepaTyphbl B OMOIHOTEKE,
HanucaHue pegepaToB U KypCOBBIX pabOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4€TaM, HTOTOBOH
aTTeCTallUH.

CamocrosTenbHas paboTa CTyIEHTOB JOJKHA OBITh HalpaBiieHa Ha 3aKPeTICHUS
TEOPETUYECKOI0 MaTepraia, 3J10KEHHOTOo MperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSTENIbHOE U3yUeHHe, Ha MTOATOTOBKY K JIJAOOPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 3aJJaHUH U MOATOTOBKY K PYOSKHOMY U 3aKIIIOUUTEILHOMY
KOHTpoJTt0. [ToMrMO 3TOr0, 00yJaroImuecst MPeICTaBISIOT PEe3yIIbTaThl CBOCH
CaMOCTOSITENIbHOM pabOThI B BUJIE TIPE3EHTALIUH.

CamocrosiTenpHas paboTa CTyIEHTOB 10 JUCIUTUINHE « XUMHUS» BKIIOYACT 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 o0ecneyeHne TUCIIMIIHHbI

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: 17.01.2025). — Pexxum pocrymna: s
aBTOPH3. IIOJI30BATEIICH.

2. Xumus : yueObnuk ais By3oB / HO. A. Jle6enes, I'. H. ®anees, A. M. 'ony6es, B.
H. [TammoBaun ; mox o6mieit penakuueii I'. H. daneea. — 2-¢ usn., mepepad. u gom. —
Mockga : U3natensctBo FOpaiit, 2023. — 431 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5
-534-02453-1. — Tekcr : anekrponHbii // Obpa3zoBatenbHas mwiardopma Opaiit [caift]. —
URL.: https://urait.ru/book/cover/7FOC2B24-7759-4C94-8783-185D7EB61ES8 (narta
obpamenus: 17.01.2025).

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Konsana, JI. I'. Xumus : yue6Hoe nocodue / JI. I'. Konsiga, JI. T'. Tapactok ; MI'TV. -
Maruutoropcek : MI'TV, 2015. - 1 anektpos. ont. guck (CD-ROM). - 3ari1. ¢ TuTy1. 9KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mara obparieHus:
07.03.2024). - MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

2. Mynnuna, 3. P. OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COEIMHEHU : yueOHoe
nocobue [uist By30B] / O. P. Mynnuna ; MarHUTOropckuil rocyapcTBEHHBIN TEXHUUECKUN
yauBepcuteT uM. . Y. HocoBa. - MarauTtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutym. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (xarta oOpamieHus:
07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBeKT. - TEKCT : 37IeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Mymnuna, O. P. XuMmnueckast tTepMognHaMuUKa : mpakTukym / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuil yH-T uM. ['. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (mata obpaieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeeHus AoCTymHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumundeckas kuHeTrka. CoCTOsSTHIE XMMUYECKOTO paBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarauToropckwii roc.
texuuueckuil yH-T uM. I'. UI. Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3arux. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nata oGpamieHus:
07.03.2024). - MakpooOBeKT. - TeKcT : aneKkTpoHHBIN. - CBeleHus AoCTymHBI Takke Ha CD-



ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuil yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢ 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. Measnuk, 3. P.
Mynnuna, O. A. Munypusa ; Marauroropckuii roc. rexuuueckuii 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/MObject/20681 (nata oOpartieHwus:
07.03.2024). - MakpooObeKT. - TekcT : aeKkTpoHHbIN. - CBeleHus AoCcTynHbI Takke Ha CD-
ROM.

7. MymiuHza, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUU | IPAKTUKYM [ 1715
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOrOpcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Marauroropck : 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. - CBeleHHsI 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 oGpamieHwus:
07.03.2024). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIH.

9. MysmmHa, 3. P. DiiekTpoxuMus : 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/MOQObject/2886 (marta obpaiueHus:
07.03.2024). - MakpooOBeKT. - TeKcT : AIeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

10. KopoBun, H.B. OGmas xumusi: y4e0. Uit TEXHHYECKUX HAIpaB. U CIIEL.

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

11. KpaTkuii cipaBoyHUK (PU3HKO-XUMHUUECKUX BelnnuyuH / cocT.: H. M. bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. Tumodeena; moa pen. A. A. Pasaens, A. M.
ITonomapeBoii. - 10-e uzn., ucnp. u gomn. - CII6. : Ban ®enopos, 2003. - 238 c. : mi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPECTBEHHBIH.

12. U3BecTus BBICIINX YU4EOHBIX 3aBeACHUN. XUMUS U XMMUYECKast TEXHOJIOTHSL:
Hay4YHO-TexHHueckuil xxypHan — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumyprna, O.A. DHepreTuka XUMUYECKHUX ITPOLIECCOB: METOAUYECKHE YKa3aHUs K
71ab0paTOpHBIM paboTaM MO JUCIUILINHE «XUMUS» [l 00y4aroNIXcs BCeX HalpaBiIeHUH
MOATOTOBKU U CHEIHaIbHOCTEN qHEBHOU hopmbl 00yueHus / O.A. MurypuHa;
MarnuTtoropckuii roc. Texaudueckuid yH-T uM. I'. M. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEMOCPEICTBEHHBIN.

2. Konspna, JI.I'. Xumuyeckass TEpMOAMHAMUKA: METOAUYECKUE YKA3aHUS TS
CaMOCTOSITENIbHOM pabOThI MO TUCHUIUIMHE «XUMHUS» 7151 00 yJaroluXCcsl BCEX HalpaBlIeHUN
MOJATOTOBKHU U cnenuanbHocTel Beex Gpopm ooyuenus / JI.I'. Konsgna; Marautoropckuii roc.
texHnueckut yH-T uM. ['. 1I. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —
18 ¢. — TekcT : HEMOCPEACTBEHHBIM.

3. Komsina, JI.I'. CkopocTh XMMHUECKHUX pEeaKIMi U XUMUYECKOE PaBHOBECHE:
MeTtoauueckue yka3zaHus K JJabopaTOpHBIM pabOTaM MO TUCHUTUIMHE «XUMUS AJIs



o0yJaroImuxcs BceX HaIpaBJICHUH MMOATOTOBKY U CIeUANIbHOCTEN BceX popM oOyueHus /
JLT. Konsna, E.B. Tapacrok; Marautoropckuii roc. Texuuueckuii yH-1T um. I'. 1. Hocosa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.W. Xumunyeckas KuHeTHKAa. XUMHUECKOE PaBHOBECHE:
METOAMYECKUE YKA3aHUs I CAMOCTOSATEIILHOM PadOThI 10 JUCIUTUTMHE « XUMHUSD) JUIS
00yJaroImuxcs BceX HaIpaBJICHUH MOATOTOBKY M CIIEIIMATBHOCTEN BceX (hopM 0OydeHus /
H.N. Ponuonosa, A.Il. [TonomapeB; MarHuToropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — Texkcr :
HEINOCPEICTBECHHBIMN.

5. Uynpoga, JI.B. PacTBopsl: MeToin4eckas pa3paboTka K 1abopaTOpHBIM paboTaM 1o
TUCHUIUIAHE «XUMHSD» TSI 00yJaIOIIMXCsl BCEX HAIPABICHHUA MOTOTOBKH U
cnienuanbHocTel Beex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudeckuid yH-T UM. I'. M. HocoBa. — Marunuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEIbHOU paboTe
M0 JUCHUTUIAHE «XUMHSD» JUTsl 00YJaIOIIMXCS 110 BCEM HAIPABJICHUSM TOATOTOBKHU U
CHerabHOCTSIM Beex ¢opM oOyuenus / JI.B. Uynposa, 3.P. Mymnuna, O.A. MumypuHa;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 26 c. — TekcT : HENOCPEICTBEHHBIH.

7. Konsina, JI.I'. KonyoniHble pacTBOpBI: METOJIMYECKUE YKA3aHUS K JIaOOpaTOpHOM
paboTe 1o AuCHUIUINHE « XUMHSD» U 00yJaIOMIMXCs 110 BCEM HAMpPaBJICHUSIM ITOATOTOBKH U
crnienuanbHOCTAM Beex ¢opm odyduenus / JI.I'. Komsna, JI.A. boassin; Marauroropckuii roc.
texandyeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
c. — Tekcr : HenmocpeACTBEHHBIN.

8. Konsana, JI.I'. OxkucaurenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOIUYECKUE
yKa3aHUs K JJabopaTopHOU paboTe Mo NUCHMILINHE «XUMUSDH I 00yUJaIoIUXCs BCEX
HaIpaBJICHUH TIOJITOTOBKH U crienuanbHocTel Bcex hopm odyuenus / JI.I'. Konsna, E.B.
Tapactok; Marauroropckuii roc. rexunueckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. — 10 c. — TekcT : HEMOCpeACTBEHHBIH.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTaHOBUTEIBHBIE PEAKIIMH U AJIEKTPOXUMUYECKUE
IIPOLIECCH: METOMUecKas pa3paboTKa K CaMOCTOATENbHOM paboTe 11 o0ydaromuxcs no
BCEM HaIIPaBJICHUSIM MOJI'OTOBKU U CIIeUaIbHOCTAM Beex Gpopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O3.P. Mymmna; Marauroropckuii roc. rexunueckuii yu-T um. I'. M. Hocosa.
— MarnuToropck : MI'TY um. I'. K. HocoBa, 2017. — 41 c. — TekcT : HENOCpenCTBEHHBI.

10. Mumrypuna, O.A. DNeKTpOXUMHUYECKNE TIPOLECCHI: METOAUYECKHUE YKA3aHUS K
nabopaTopHoil paboTe Mo AMCUUIUINHE «XUMHUS» JUIs 00yUYaroIMUXCsl 10 BCEM HalpaBlIEHUSIM
MOJITOTOBKH U CIIELUAIBHOCTAM Bcex Gpopm oOyuenus / O.A. Mumypuna, H.J1. Ponuonosa;
Marnurtoropckuii roc. rexaudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 13 c. — TekcT : HEMOCPEACTBEHHBI.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

http://newlms.magtu.ru/ Oo6pa3oBarenbHsiii nopran PI'BOY BO «Marnutoropckuii
rOCyJIapCTBEHHBIN TeXHUUYECKU yHuBepcuTeT uM. I'.1. Hocosa»

https://openedu.ru/course/msu/CHEMCW./ Ounaitn-kype «Kak Xumust 00bsCHSICT U
M3MEHSIET OKPYXKAIOLIUNA MUP»

IIporpammHoe o0ecnieuenune

Haumenosanue .
10 Ne noroBopa CpoK JIeHiCTBUS JTHIICH3UH
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
FAR Manager cB00OOTHO pacnipocTpansemoe [10 0eccpovHo




MS Oﬁlce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
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‘-IeCKOC obecrieyenne JUCHUITIIIMHBI BKIIFOYACT:

1. Y4eOHble ayquTOpHH IS TPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA.

OcHaleHue ayAuTOpUU: MyJIbTUMEANIHHBIE CPEACTBA XPAHEHNUS, IIEpEIadn 1
npeacTaBiIeHNs HH)OpMALUH

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

OcHaienue ayautopun: HarnsaHeie MaTepuansl: TaOIUIIbI, CXEMBI, IUTAKATHI.

3. [TomerieHust 17151 CaMOCTOSITEIBHOM PabOTH 00YYAFOIIIMXCSL.

Ocnauienue aynuropun: [lepcoHanbHbie KomibioTeps! ¢ makerom MS Office,
BBIXOZIOM B VIHTE€pHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO
Cpeny yHUBEpCUTETa

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

OcHnaiuenue ayautopuu: Cremnaxu, cefidpl Juisi XpaHEHUs yueOHOro 000py10BaHuUs.
NucTpymeHTsI 1151 peMOHTa 1a00paTopHOTO 000PYA0BaHUS.



IMPUJIO)KEHUE 1

6. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas paboTa oOydaromuxcs MOApPA3ZesieTcsl Ha ayAUTOPHYHO, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaDOpaTOPHBIX 3aHATUH, TaK U Ha IUIAHOBBIX KOHCYJIbTALUAX, U HA
BHEAYJIUTOPHYIO, TPOMCXOJSIIYI0 BO BpeMs IOATOTOBKM OOYy4YalrOLUMMHUCS OTYETOB 10
71a00paTOPHBIM 3aHATUSAM U IIPU BBINOJIHEHUH JOMAIIHUX 3aaHUH.

Ilepeuens J1abopaTopHbIX padoT

JlaGopaTopnas padora Nel «CBoMCTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCITUHCHHIN

Jlaboparopnass pabora Ne2 «OmpeneneHue OHTAIBIKUKA PACTBOPEHUS U DHEPTUU
KPUCTAITMYECKON PELIETKN

JlabopaTtopHnas pabota Ne3 «CKOpOCTh XUMHUYECKUX PEAKIIAN

Jlaboparopnas pabota Ned «[IpuroroBieHue pacTBopa COJISHON KUCIOTHI U YCTAaHOBICHUE
€ro TOYHOW KOHILICHTPALUK»

JlaboparopHas paboTa NeS«IIEKTPOXUMHUECKHUE TPOLIECCHI»

JlabopaTtopnast pabota Ne6 «Kopposust MmeTamioBy

KoHTpoJibHbIe BONIPOCHI /151 3a1UUTHI J1a00paTOPHBLIX padoT
Tema «CBoMCTBAa OCHOBHBIX KJIACCOB HEOPTraHNYECKUX COeIMHEeHMNI»

Uro Takoe okcuasl? Ux knaccudukanus. Homenkmarypa.

Ilepeunciure OCHOBHbIE XUMUUYECKHE CBOMCTBA OKCUIOB.

Urto takoe ocHoBanus? Ux knaccuduxanusa. Homenkiarypa.

[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 reneTndeckas CBsI3b CyIIECTBYET MEXKY KJacCaMU HEOPTAaHUYECKUX COCTUHEHUI?

©CoNoa~wWNE

KouTpoJibHbIe BOIPOCHI /151 3a1HUTHI JIA00PaATOPHBIX PadoT
Tema « XuMHYECKasA TEPMOIUHAMHKA)

DHepeemuxa XxuMuiecKkux npoyeccos
1.  MoxeT 11 mpolecc pacTBOPEHHS BEIIECTBA B BOJE COMPOBOXKIATHCS POCTOM SHTATIBITHH
cUCTEMBI?
Moxet nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHHUE BEILIECTBA B Bojie?
Uto Ha3BIBaeTCs TEIUIOTOM (SHTAIBITMEH) paCTBOPEHHS BelIecTBa?
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 GaxTOpOB 3aBUCHT CKOPOCTh XUMUYECKOH peaxiimn?

4, JlaiiTe onpenenenue 3aKoHa JACMCTBHS Macce.

5. Yto Ha3BIBaIOT KOHCTAHTOM CKOpPOCTU?

6. Ot xakux ¢akTopoB 3aBUCUT KOHCTaHTa ckopocTu? Cdopmynupyiite MTpaBUIIO
Bant-T'odda.

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

8.  Ilouemy moBbIlIEHUE TEMIEPATYPHI YBEIUYMBAET CKOPOCTh PEAKLIUU?
Tema «PacTBOpBHD

Ilpucomoenenue pacmeopa conanoll KUCIOmMbl U YCMAHOGIEHUE €20 MOUYHOU
KOHyenmpayuu
1. Ilepeunciute OCHOBHBIE CIIOCOOBI BHIPAKEHUSI KOHIIEHTPAIIMH PACTBOPOB.
2.  Kak paccunTarh MOJISIpPHYIO KOHIICHTPAIIMIO PAacTBOpA, €CIM H3BECTHA SKBUBAJICHTHAS
KOHIIEHTpanus?
3. Kak paccunrarh Maccy pacTBOpa, €ClId U3BECTHA MAacCOBas I0JIsl paCTBOPEHHOTO BEIIECTBA
B PAcTBOPE U Macca BOJBI.
4.  Yro Takoe YKBUBAJICHT BeI[eCTBA?
5.  Kak paccuntars MOJSIpHYIO Maccy SKBHBAJICHTA BEIIECTBA?
6. B kakux eguHMIIAX U3MEPSETCS TUTP PACTBOPEHHOTO BellecTBa?

Inekmpoaumuueckan ouccoyuanus
Kakue BemecTBa Ha3bIBAIOTCS AIEKTPOITUTAMU?
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 MOHHBIX YPaBHEHUSX 3allUChIBAIOT B MOHHOM Buje?

oukrwdE

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

NoakowhE

Tema «/[ucniepcHble CHCTEMbD)
Konnouonwvie pacmeoput
Kakwne cucteMbl Ha3bIBAIOT AUCIIEPCHBIMU?
2.1To xakuM MPUHIMIIAM MOKHO KJIacCU(PHUIIMPOBATH TUCTIEPCHBIE CUCTEMBI?
Uto sBNIS€TCSI OCHOBHBIM ITPU3HAKOM KOJIJIOMTHOTO COCTOSTHHS BEIecTBa?
KaxoBa mpupoja noBepXHOCTHOM 3HEPTUU?

NS
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NoakownE

10.

11.

12.

13.
14.
15.
16.
17.

ok wdE

Kakumu cioco6amMu MOXKHO TOJTYYUTh AUCIEPCHBIE CUCTEMBI?
OOBsAcHUTE MEXAaHU3M YCTOMYMBOCTH KOJIJIOUIHBIX CHCTEM.

B uem cocTouT CylHOCTh arperaTUBHON yCTOMYHUBOCTH?

YeMm 00yciioBiIeHa CEIMMEHTAMOHHAs YCTOMUYNBOCTh?

Kakoli mpouecc Ha3bpIBaeTcs Koarymisiuuen?

HazoBure ciocoObl Koarymsiiuu 30J1ei.

Tema «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpouecconn

OKucaumenbvHo-60ccmano8umenvHle peaKyuu
Kakue peakiiuy Ha3bIBatOT OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIMU?
UTo Ha3bIBAIOT OKUCIICHHUEM U BOCCTAHOBJICHHUEM?
UTo Ha3BIBAIOT OKUCIUTEIEM U BOCCTAHOBUTENIEM?
HazoBuTe BemiecTBa, N3BECTHBIE KaK CHIIbHBIE OKUCITUTEIH.
HazoBuTe BemiecTBa, U3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTto Ha3BIBAIOT OKUCIICHHOU (pOpMOil 1 BoccTaBIeHHON (hopMoii BerecTBa?
B kxakux cimydasx BeIecTBa MPOSBISIOT TOJBKO OKHCITUTENBbHYIO (GyHKIuto? IlpuBenure
MPUMEPBL.
B xakux cimydasx BemiecTBa NPOSBISIOT TOJNBKO BOCCTAHOBUTEIBHYIO (DYHKIIHIO?
[TpuBenuTe mpUMEpHL.
B kakux ciydasix BeliecTBa MposiBISIOT OKUCIUTEIHHYIO U BOCCTAHOBUTEIBbHYIO (DYHKITHH?
[TpuBenuTe mpUMEpHL.
SIBnsiercs M BEMIECTBO, OTAAIOIIEE CBOM €-, B HEKOTOPOW pEaKIMH OKUCIUTEIEM WIIN
BoccTaHoBUTENEM? OKHUCISAETCS OHO WJIM BOCCTAHABIMBAETCS? YBEIMYMBACTCS WIIU
YMEHBIIAETCS €ro CTENEeHb OKUCICHUS?
SIBisieTcst M BEIECTBO, MPUHHUMAIOIIEE €-, B HEKOTOPOM peaklud OKUCIUTEIEM WU
BoccTaHoBuTeneM? OKHUCISETCS OHO WJIM BOCCTAHABIMBACTCSI? YBEIMYMUBACTCS WU
YMEHBILIAETCS €r0 CTEIIeHb OKUCIICHUS?
VYKaxXuTe CTENEeHb OKHUCIEHUS aTOMOB B CIEAYIONIMX BEIIECTBAX: XJIOpHUHA Oapusi, WO,
XJIOpHAs KUCIIOTA, TUaHUI-UOH, THAPOKCHI MarHus, TeJLUTypoBasi KUCIOTa.
UTo Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MTOTCHITHA?
Kakue peakuiuu OTHOCSTCS K peakUusM IUCTIPONOPLIUOHUPOBAHUS?
Kaxkue peakiiuu OTHOCSTCS K BHYTPUMOJIEKYISIPHOMY OKUCIIEHUIO - BOCCTAHOBJICHUIO?
Kakue peakuuu OTHOCATCS K MEKMOJIEKYJISIPHOMY OKHCJIEHHUIO - BOCCTAHOBJICHHUIO?
Uto Takoe 3JIEKTPOABMKYIIAs CUJIa OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOM peakiuu?

Tema «3JIQKTPOXI/IMI/I‘ICCKHQ CHUCTEMbID»

Dnekmpoxumuueckue npoyeccol
DNEKTPOXUMUYECKUE CUCTEMBI.
Kinaccudukanms >1eKTpoXUMHUYECKUX MPOIECCOB.
l"anpBannyeckuii anemeHT Janmansa — Skoowu.
DNEeKTPOABUKYIIAS CHJIA TATbBAHMYECKOTO DJIEMEHTA.
N3Mepenune 3JIeKTPOAHBIX TOTEHIIMAIIOB.
Psg ctanmapTHBIX 3JIEKTPOIHBIX MOTEHIHANOB. CBOMCTBA METAIIOB B COOTBETCTBUU C UX

II0JIO’KEHUEM B PSIly HANIPSKEHUM.

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 BBIJIEICHUS BOAOPO/a MpU AOOABICHUH COJIU?

6.  CpaBHuTe pe3ysbTaThl ONBITOB MO0 KOPPO3UU MPU KOHTAKTE JKeJIe3a U IIMHKA, U JKele3a U
MEJIHON MPOBOJIOKH B TUCTHIUIMPOBAHHOW M «MOpCKOM» Boxe. ['me mpouecc mpoTekaeT
ObICTpee U YeM BBI 3TO 00BACHUTE?

N

ok

BapuaHThl 1OMAIIHUX 32IaHUI 1JIS BHEAYIMTOPHOH CaAMOCTOSITEILHO PadoThI
o0y4yariuxcs Mo TeMam

no TeMe: «OCHOBHBIE 3AKOHbI XHMHH)

JlomalnHee 3aganue No 1

3azaya Nel

Hns peakuun CHy ) + COz () = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAITPABICHUE
CaMOIPOM3BOJILHOIO TEUEHHUSI PEAKLMU IPU CTAHAAPTHBIX YCIOBUAX M Ipu Temmeparype T =
927 °C, ecin TeroBoii 5 (heKT peakiun 0 3aJaHHON TEMIICPaTyphl He H3MEHHTCA. YKaKHUTE: a)
BBIJICJIICTCS] MJIM TIOTJIOLIAETCS SHEPIUs B XOJle peakuuu; 0) NpUYMHY HalJEHHOTO MU3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadajaa peakLuu.

3azaya Ne2

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

3anaua Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM PACCUMTANTE TEIUIOBOM d(PPEKT peaKIiu:
Hypy + COz)=CO () + H2 Oy Tepmoxumuueckue ypaBHEHHUS:

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 M 0OpaTHOM peakIuu, €CIu YBEIHUUTh AaBlIEHUE B CHCTEME B J1Ba paza?

3azaya Ne2

[Ipu Temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B PeaKIHio 3a 20MUH.
Paccuuraiite Bpemsi, Ipy KOTOPOM 3TO >K€ KOJIMYECTBO BEIECTBA BCTYIUT B PEAKIUIO TMPHU
temneparype 200 oC, ecim TeMIepaTypHblii K03 duimeHT ckopoctd peakuuu paseH 2. Bo
CKOJIBKO pPa3 U3MEHUTCS TIPH 3TOM CKOPOCTh PEaKIIHH?

3amaua Ne3

Haiimure HadanmpHbIE KOHIICHTPAIIMM WCXOJHBIX BEIIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkiuu:
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 peakuumonnoi 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, €CJIIM KOHCTaHTa paBHOBecHs 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.
VKaxute HampaBICHHE CMEIICHHS XUMHUYECKOTO paBHOBECHS 3THUX peaklMil: a) mpu
MOHWKEHUU TEMIIEPaTyphl, €CIU JIaBJICHUE TOCTOSHHO;, O) MpPH TOBBIIICHUH JABJICHUS, €CIU
TeMIlepaTypa MOCTOsIHHA.

Jlomamnee 3aganue Ne 3

3azaya Nel

B kakom o6beme Boabl cieayeT pactBoputh 135 r SnCly mis monydenns 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,COjz mmorHocThio 1,16 r/em® notpedyeTcst I
npurorosieHus 120 mu 0,45 M pactBopa Nay,COs3?

3asagya Ne3

3aKOHYUTh MOJIEKYJISPHBIE M HAMUCaTh COKpAllleHHbIE HOHHBIC YPAaBHEHHsI peaKIuil
B3aMMOJICHCTBHSI CIICTYIONIUX BEIIECTB:

HBr + NaOH —» AgNO3 + H,S —
Fez(SO4)3 + KOH —» MgClz + (NH4)2C204 —
Sb(OH);3 + H,SO4 — Sb(OH)3; + NaOH —

3asaya Ne4.

Boerauciuts pH 0,05 M pacTBopa cepHOM KUCIOTHI.

3ayaga NeS.

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 pactsopumoctu PHCly, eciu B 200 M1 Bojsl pactBopsiercst 2,17 T
3TOrO COETUHEHUSI.

Imo TeMe «3.]1eKTp0xuanec1cne CHUCTEMbID»

JlomaniHee 3aaHue

3asaga Nel

CocTaBbTe 3JEKTPOHHO-UOHHbBIE YPaBHEHMS 3JIEKTPOIHBIX MPOIECCOB U MOJEKYISPHOE
ypaBHEHHE TOKOOOpa3yIolleil peakiuu, NpoTeKarole npu padore rajJbBaHUYECKOrO JIEMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) ranpBaHMYECKOTO »3JIEMEHTa TIpU
CTaHJAPTHBIX YCIOBHSX.

[TpuHsB nOTEHIMAT aHOJa PABHBIM CTaHJIAPTHOMY 3HAYCHMIO, PACCUNTANTE KOHLIEHTPALHIO
KaTHOHOB MeETajula B KaTOAHOM pacTtBope, npu KoTtopod OJIC raqbBaHMYECKOrO 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€.

Omnpenenure yObUTH MacChl aHOJIA IPU KOPPO3HUH B KUCIION cpene 3a 20 MUH, €CIIH CKOPOCTh
koppo3uu cocrabmia 0,01 r/4.

3azagya Ne3

CocTaBbTe 31EKTPOHHO-UOHHBIE YPABHEHHSI SJEKTPOAHBIX MPOLIECCOB (aHOJ MHEPTHBIN) 1
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, TIPOUCXOISIIEH MPHU DIICKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Brruncnute gaktuyeckoe KOJIMUYECTBO METAJUIA, MOJIYYEHHOTO Ha KaToJIe IPH SIEKTPOIH3E
Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOAMIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIE MPUYMHBI YMEHBIICHHUS BBIXOJAa METajula [0 CPaBHEHUIO C
pacueTHBIM.

AynuropHas caMocTosATeNbHas paboTa OO0ydaromMXcs IPEeAroaraeT IMPOXOXKICHUE
TECTUPOBAHUSA 110 KAKAOMY pas3fely IUCUUIUIMHBL. TeCTbl BKIIOYAIOT TEOPETUYECKHE U
NPaKTUYECKHE 3a/laHusi, OTBETHl Ha KOTOpBIE TPEOYIOT TIYyOOKOrO MOHMMAHHUS H3Y4YEHHOTO
Mmarepuaia. MakcumaiabHOE KOJIMUeCTBO OaJlIOB B Kaxk10i Teme Kypea — 10.

BapI/IaHTbI TeMaTH4YeCKHX TEeCTOBBIX 3aJJaHuil 11 TEKYLIECT0 KOHTPOJIsA
ITo TeMe «OCHOBHBIE 3aKOHBI XUMHH»
XuMHuuyeckas TEPMOANHAMHUKA

B tecrax o reme «XumMuyeckas TEpMOJIMHAMHUKA»: TIEPBBIE IECTh 3aJJaHUI OLIEHUBAIOTCS B
0,5 6amna, cenpmoe — B 1 0ai1, a BOCEMOE, IEBATOE U IECATOE 3aJaHusd — 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. TlepBerii 3aK0H (TIepBOE HAYAII0) TEPMOTUHAMUKHA MAaTEMAaTHUECKU 3aITHCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk3oTepMuueckoil peakuu:
a) SHTAJIBINS peaKMOHHON cucTeMbl noBblmaercs (AH > 0)
0) TemoBo# dpdekT peakiun otprnareneH (Q< 0)
B) DHTAJIbIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJieHHE PEaKIIMOHHOMN CUCTEMBI 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 Np+ 3/2Hy,=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 I,=HI, AH = 26 K]I/monb



6. Kakas u3 HanmMcaHHBIX HWXKE PEaKIMi OTBEYAeT TEIUIoTe oOpa3oBaHMs okcuia a3ota (|| ) 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 peakuyu NiO (o + C (pagur) = Ni ¢ + CO (. Onpenennte BO3MOXKHOE HalpaBiIeHHE
CaMOIIPOU3BOJIBHOTO TEUYECHUS PEAKIMM NPHU CTAHJAPTHBIX YCIOBUSX U IIPU TEMIIEpaType
627°C.

BemtectBo AH®9s  (KJIx/Momn) S°9s  (x/mMonp*K)
NiO -239,7 38
C (rpadur) 0 5174
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxute 3HaueHus sHeprum [mOOca mnpu CTaHAAPTHBIX YCJIOBHSX, TpHU
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
MOJKET CaMOITPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HAaIpaBJICHUH B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HarpaBJIeHUU I') He 3Hal0

XuMu4yeckass KHHETHKA

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

Teer Ne 1

1. Pa3znen XuMuM, U3ydarolIuii CKOPOCTH U MEXaHU3MbI XHMUYECKHUX PEAKIIHid, HA3bIBACTCSI
a) XMMHYeCKast TepPMOIMHAMHKA
0) TepMOXUMHUS
B) XUMHYECKas KHHETHKA

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

3. B kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peaKinu?



10.

11.

1.1
a) MOJIb 1 C

0) Oe3pa3zmepHas BETHMYUHA
B) MOJIb" C

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKHUX PEaKInii?
a) OT IPUPOJIbl PEATUPYIOLINX BEILECTB

0) OT TeMIepaTypbl

B) OT 00beMa PeaKkIMIOHHOI0 cocya

CocTosiHME  XMMHYECKOTO  paBHOBECHS  OOpPaTUMBIX  MPOIECCOB  KOJIMYECTBEHHO
XapaKkTepu3yerTcs ...

a) PaBHOBECHBIMH KOHIICHTPAIIUSMH IPOTYKTOB PEAKITHH

0) sHeprueil akTuBU3aLUU

B) KOHCTaHTOH PaBHOBECHSI

KaK 3aIIUCBhIBACTCA BBIpa)KeHI/Ie JJIA CKOPpOCTHU peaKHI/II/I
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 3anuriercst BeIpaxeHHe JJIs1 KOHCTaHThI paBHOBecHst peakuuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Ke = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]
Kakoit 0Tp6301; Ha JUarpaMMe MoKa3bIBaeT 3HAYeHUE TEIUIOBOTO Y eKTa peakum?
a)l E

A
0)2 2
B) 3

s

A

Y

v

XOJI peaKInu

UTo MOXHO CKa3aTh O PEaKIUU, U300pAKEHHON Ha AHarpaMmMme K Borpocy 87
a) SK30TepMHUYecKas peakius
0) SHIOTEpMHUYECKasT PEAKITUS
B) peaKkiMs OMUCHIBAET COCTOSTHUE PABHOBECHS
PaBroBecue peaknmm  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BIEBO.
a) NP TIOHWKEHUH TEMITEPATYPhI
0) pY NOBBIIIEHUH TEMIIEPATYPHI
B) TIPY TTOBBIIIICHUY JIABJICHHS
Jas peakuuu Cyy + 2 H 5 ) = CH 4 (1 Ipu HekoTOpoO# TemnepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBeCHasi KOHLIEHTpalLMsg BOOpoa paBHa 1,2 Mouib/i. Berunciure UCXOIHYIO
KOHIIEHTPAIUIO BOJOPOIA.
a) 1,2
0) 3,5
B) 5,0



PacrBopsI

B tecrax mo teme «PacTBOphI»: mepBoe 3a7aHue OlleHUBaeTcs B 1 Oamr; BTOpoe, TpeThe,
YETBEPTOE, MIATOC U IIeCTOe 3aaHus - B 1,5 0auia; ceapbMoe, BOCBMOE, JIEBITOE U JISCATOC — B
0,5 6auia.

Tect Nel

1. s ypaBuenus peakmun Cu SO, + KOH —... cokpaiieHHOe HOHHOE ypaBHEHHUE 3aIHIIETCS B
BUJIC

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

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

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 pa30aBneHHOM pacTBOpe, NMPUTOTOBJIEHHBIM M3 THIPOCYJIb(ara KaIbLUsS U BOJIBI, CyMMa
K03 (UIIMEHTOB B YpaBHEHUH HEOOPATUMOMN JAMCCOIMAIIMHA PACTBOPEHHOT'O BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PactBopuMoOcCTh Okcaniata cepebpa paBHa 3,27-107 r/ 100r HO. Onpenenure npousBeaeHUE
pactBopumoctu AgC,04

1)5-10™" 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) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBa BEIIECTBA K 00BEMY PacTBOpa
8. K cnmabbiM 31eKTpoIuTaM OTHOCHUTCS ...

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHU Kaus

3) xuopu KaJablus

4) wmapraHIioBas KHCJIOTa
9. U3BecTHO, UTO BOJIHBIE PACTBOPHI MHOTUX COJIEW MOTYT UMETh LIEJIOYHYIO WU KUCITYIO Cpenly.
[IpnunrHOM 3TOTO ABISAETCA ...

1) snekTponu3s comnei
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).
O6unacTh 3HaHUM O APArolEHHBIX KAMHSX U UX UCIIOJIb30BAaHUH 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. Menn
3. CBuHen
4. Onoso
3ananue 4 (yKaxuTe OJJUH BapUaHT OTBETA).
SHTaps - 3TO0:
1. I[TpuponaHbIil MUHEpa
2. UckyccTBeHHOE amop(dHOE 00pa3oBaHue
3. IIpuponuoe amopdrOE 0Opa3oBanHme
4. ckyccTBEHHBIN MUHEpa
3ananue 6 (yKakuTe OJJUH BapUaHT OTBETA).
Kakue metanibl OTHOCATCS K O1aropoiHbBIM:
1. [InaTuna, namwiagui, poauit
2. 30710T0, HUKEIB, cepedpo
3. IlnaruHa, 30J10TO, XpOM
4. I{uHK, 0JIOBO, POAMIA
3ananue 7 (yKakuTe OJJUH BapUaHT OTBETA).
Hanecenne onHOro MeTaia Ha Apyroi npu NOMOILM MOTPYKEHUS B CPEAY JIEKTPOJINTA
Ha3bIBACTCH. ..
1. 'anpBanu3anus
2. OkcuaupoBaHue
3. OrbenuBanue
4. TpaBnenue
3ananue 8 (yKaKUTe HECKOJIBKO BapUAHTOB OTBETA).
JlocTonHCTBa raJiIbBAHUKH B FOBEJIMPHOM JIEJIE:
1. moBBIIAET U3HOCOCTOMKOCTD YKpAIlICHUI;
2. yny4dniaeT KaueCcTBO OTPAKEHUS CBETa OT MOBEPXHOCTH, YTO YBEJIMUUBAET OJECK;
3. MOBBIIIAET CTOMKOCTh K KOPPO3UU U 3aIUIIAET OT TOTEMHEHUS.

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 nponykTsl 00pa3yroTcst Ha KaToJie MpH 3JIEKTPOJIU3€e pacTBOpa HUTpara cepedpa?

1) Bomopon

2) cepebpo

3) a3oTHas KKCIOTa

4) KHCIOpPOJ
VYxkaxute cymmy Ko3ppUIIMEHTOB B ypaBHEHUH AJIEKTpoJu3a pactBopa Hutpata meau (11)

1) 12

2) 11

3) 10

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

1). FeSO4+ Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCI+Cu—...
Bbruncnute mMaccy IHMHKA, MOJTYYEHHOTO MPU SJIEKTPONM3E Cynb(ara HHUHKA, KOTOPBIHA
npoBoAun 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 3JCKTPOXUMHUYECKOI KOPPO3UH rajbBaHomnapbl 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 o6yqafonmxc51 OCYHICCTBJIACTCA B BHJC

W3YYEHHUS JIUTEPATYpPhI 10 COOTBETCTBYIOLIEMY Pa3/ieNy ¢ MpopabOTKON MaTepuana, opopmiieHus
OTYETOB MO JTA0OPAaTOPHBIM pabOTaM, BBHIITOJIHEHUSI TBOPUECKHUX 3a/IaHUN B BUJIE MPE3CHTAINN U
BBITIOJIHEHHMSI IOMAITHUX 3aaHU.

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

1. FOBenupHsIe crnaBel, npuMeHsemble B Pocecniickoit @enepanny 1 Ha MUPOBOM PBIHKE.
2. 3010T10. XapaKTEpPUCTHKA, UCIIOJIb30BaHUE B IOBEJTUPHOM JIETIE.

3. CepeOpo. XapakTepucTrKa, UCTIOJIb30BAHUE B FOBEITUPHOM JIETIE.

4. IInatnuna. XapakTepUCTUKA, UCIIOIb30BAHUE B FOBEJIMPHOM JIEIIE.



5. Nammanuii. XapakTepucTrKa, UCIIOJIb30BAHUE B FOBEIIUPHOM JIETIE.

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 MPOU3BO/CTBA.

10. XapakTepuCTHKA IOBEIUPHBIX KAMHEH.



INPUJIIOKEHHUE 2

7 OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHasi aTTecTamus WMEET [EJIbI0 OINPEINCUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YIbTATOB OOYUYEHUS MO JAUCIUIUIMHE XUMUS 3a ONPENCICHHBINA MepUO.T
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 ['mb60ca — Kpurepuil HAaNMpPaBICHHOCTH XHUMHYECKHX 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. Karanuzatopsl. ' OMOT€HHBIN 1 reTepOreHHBIN KaTalus.

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

9. CriocoObl  BbIpaKeHMsI KOHLEHTpalMd B pacTBOpax: MaccoBas JAOJs, MOJIIpHas
KOHLIEHTpALUs, MOJISIpHAsl KOHLEHTPALKs 3KBUBAJICHTOB, MOJISJIbHAS KOHLEHTpPALMsI, MOJIbHAs
JOJIsl, TUTP.

10. Mertasibl U UX CIUIABBI.

11.  Ilepeuncnute AparoneHHbIE METAIUIbI, UCIIOIb3YEMbIE B FOBEITUPHBIX U3JIEIHSIX.

12. OxapakTepu3yiTe OCHOBHbIE CBOWCTBA 30J10Ta, cepedpa, MIaTUHBI, AT s, POIHsL.
13.  Ilepeumcnure MeTalIbl, UCHOJB3yeMbIE B KAaueCTBE JIMTAaTyphl B CIUIaBaX HAa OCHOBE
3010Ta, cepedpa, IIaTUHBI, AN, YKaXKUTEe CBOIMCTBA, COOOIIaeMble MU CILIaBaM.

14.  Xapakrepuctuka (U3NYECKUX, XUMHUYECKUX U TEXHOJOTMYECKHX CBOMCTB CIUIaBOB
JParoli€HHbIX METAJIJIOB.

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

16.  Xumuueckue coeMHEHMs /Ui IOBEIUPHBIX U3JEIUI: YTO U JUISL YeTo HYXHO?

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

TpaBJeHHe, OTOETMBaHKE, (PIIOCOBAHNUE).




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. CHHTETHUYECKHE COCTMHCHUS B IOBSIUPHOM Jielie B 00paOdOTKe KaMHs.
23.  DIEKTPOXMMHUYECCKHE CUCTEMBbI. DJIEKTPOIHBIN MMOTCHIHAL.

24, lNanpBanmyeckwmii anement lanusinsa Axkodu.

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

26.  Kopposus. Bunsl koppo3un. CriocoObl 3alIUThI METAJUIOB OT KOPPO3HUH.
217. lanbpBaHM3aIMs B IOBEJIMPHOM JICIIC.

IIpuMepHBIH TeCT KOHTPOJISI 3HAHMIA:

3ananue 1 (ykaxxure oJuH BapHaHT OTBETA).

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

1) u3oTepMUUECKUM

2) n300apUyecKUM

3) aqnabaTHYeCKUM

4) N30XOpHUYECKUM

3ananue 2 (yKaXuTe OJUH BapHaHT OTBETA).

[Ipu yBenuueHuu aaBieHusl B CUCTEME B 3 pa3a CKOPOCTh 3JIEMEHTapHON TrOMOT€HHOMN peakiuu
Ny # Oy = 2NOyy pas.
BapwnanTsl 0TBETOB:

1) yBennuurcs B 9

2) yBenu4uTcs B 6

3) ymeHbpLIUTCS B 9

4) yMeHbIIUTCS B 6

3ananue 3 (ykaxute OJUH BapHaHT OTBETA).

[Ipu HapylIeHNH 0JIOBIHHOTO MOKPBITHS Ha JKEJI€3HOM M3JIEINH B KUCIION CpeJie Ha aHoJie OyeT




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

IIPOTEKATh PEAKLMS, YDPABHEHUE KOTOPOU UMEET BUJ ...
BapuaHTbl OTBETOB:

2+
1) Fe® - 2e =Fe~

o

2) Fe’™ +2e=Fe
= 70
3) 2ZH™ +2e=H;

2+
4) Sn° —2e=sSn"
3ananue 4 (ykaxxure oJUH BapHaHT OTBETA).
IIpu snexTponn3e BOAHOrO pacTBOPa XJI0PUAA KaablUsl HA MHEPTHOM aHOJIE IIPOTEKAET IIPOLECC,
YPaBHEHUE KOTOPOTO UMEET BUJ ...
BapuaHnTbl 0TBETOB:

1) 2€17 -2 =Cl,
9) 4OH™ —de =0, +2H,0
3) 2Hy0 —4e=0, +4H"

4) Ca’® +2e=Ca

3ananue 5 (yKakuTe OJJMH BapUaHT OTBETA).

OO6nacTh 3HaHUH O IPArolEHHBIX KAMHSIX U MX MCIIOJIb30BaHUH YEJIOBEKOM:
1. 'eomorust

2. 'emmonorus

3. Ctoyniorus

4. ITerponorus

3ananue 6 (yKakuTe OJJMH BapUaHT OTBETA).

Kakoit u3 0:1aropoJHbIX METAUIOB 00J1a1aeT OaKTEPULIUAHBIM JIeHCTBUEM:
1. ITannagmia

2. Ilnatuna

3. Cepebpo

4. 3onoto

3ananue 7 (yKakuTe OJJMH BapUaHT OTBETA).




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

Kakoii nerupyromuii KOMIOHEHT PUMEHSIETCS B CILIaBax 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 OJUH BapUaHT OTBETA).
Kakue MeTamibl OTHOCATCS K 0JIarOpOIHBIM:
1. Ilnatuna, namiaaui, poaui

2. 30510TO, HUKENH, CEpedPO

3. [Inatuna, 30510TO, XpOM

4. lluHK, 0JI0BO, pOJUil

3ananue 10 (ykaxuTe OMH BapuaHT OTBETA).
Hanecenne ogHoro metainia Ha Apyroi Npu MOMOLIY MOTPYKEHUS B CPEly DIEKTPOIUTA
Ha3bIBAETCH. ..

1. 'annrBanu3anusg

2. OxcuaupoBaHue

3. Or6enuBanue

4. TpaBneHue

OIlK-1.2

[Ipumensier METO/IbI
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 JJIC raqpBaHUYECKOT0 3JIEMEHTA, €CITM KOHIICHTPAIUH
3+ 24+
noHOB MeTaiioB paBHbl: [Al°7]=0,001 mons/i, [CO” [=0,1 mMonb/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

BKJIIOYas co3manne 3D-mopmeneit
TUTS KOHCTPYHPOBAHHSI
pa3pabaTbIiBacMbIX H3CIUI

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

3. Hammcare 3J€KTpOHHBIC YpaBHEHHs DJICKTPOIHBIX IPOIECCOB, YPAaBHEHHE CYMMAapHOMN
TOKOOOpasyromiel peakinu, Berauciuth J/C raapBaHUYECKOro 3JIEMEHTa, €CIIM KOHIICHTPALUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 Mouw/11, [Cu*]=1,0 Momb/m.

4. Cynbdart amomunus maccort 36,4 T pacteopmwin B 100 r Boabl. [ImoTHOCTH MOTyd4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: ®(Al2(SO4)3); Cum; Cox; Cmi N(Al(SO4)3) 1 N (H,0); T.

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

6. Peakuus uner no ypaBHeHuto: 2 Hy ) + Sy () = 2 HyS(). Hadanbhas KoHLeHTpalus
Bojioposia 2 MoJib/1, cepbl 1,5 monw/i. Omnpenenure BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTb
peakuu K MOMEHTY, Korja popearupyet 0,7 Moib/11 Bogoposa?

7. Onpenenute TEPMOANHAMHYECKYIO BO3MOKHOCTb POTEKaHUs peakun 2 ZNS ) + 3 Oy =
2 Zn0O () + 2 SO (1), AH; = -890 kI npu cTaHAapTHBIX ycioBusx. Paccuuraiite 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 KOHLUEHTpALMM UCXOAHBIX BemlecTB B peakuuu: 2 SO; iy + Oy = 2 SO3
6butn paBHbl 1,8 Mons/n SO, u 2,4 monb/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 KOHCTpYKLUI
XYyJ107KECTBEHHO-IIPOMBILIIJIEHHBIX
15631 (S 15171 u BBITTOJIHEHMS
TEXHOJIOTMYECKUX PacYeTOB

METOIEI

Ilpumepnvle npaxmuyeckue 3a0anus 6 npopheccuonantbHoI desmenabHoCmu
3ananue 1. OTGennBaHNe METAIIOB
Meto1ka NpoBEICHUS:
1. B3stb MeTan (1o 3a1aHUI0 IpernoiaBaTess) Ui IPOBeIeHUS OTOCIKH.
2. Ha ocHOBe nuTepaTypHBIX JaHHBIX HAWTH, KaKhe 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 oTOeIMBaIONIHI pacTBOp JIydlle.

3ananue 2. TpaBieHue Meraua.




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

Mertonka NpoBeICHUA:

1. B3sare MeTa (110 3aJaHUIO TIPETIoiaBaTes) Ul IPOBEACHUS TPABICHHUS.
2. BriOpaTh XUMHUYECKHE PACTBOPHI AJISl TPABJICHUSI.

3. [TpuroToBUTH PaCTBOP M MIPOBECTH TPABJICHUE.

4. OneHuTh pe3ynbTaThl U CAETIATh BHIBOJBI O KAYECTBE.

3ananue 3. Xummudeckoe o0e3KuprBaHHe.

Metouka NpoBeICHUS:

0) momyuuTs u3aenue (Mo 3aJaHUI0 MPEeroaaBaTess) Uil MpoBeIeHUs 00e3KUPUBAHUS.

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

2) 3areM OOE3)KUPHUBAHHUE HU3JIEIHA MPOBOIAT CBEXEHl 000MOKEHHON HM3BECTHIO C IMOMOIIBIO
HIETKH.

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

4) u3nenus OIyCKalOT B pacTBOpP €IKOro Kamus, cojepxamiero 10-20 r enkoro kamus B 1a
ropstaeii. BOBI.

5) Ilocne oOe3xupuBaHUs WU3AEIUS TNPOMBIBAIOT B TOpsSYe, a 3areM B XOJOJHOU
JUCTUJUIMPOBAHHOM BOJE U CyIIaT.

6) OneHUTh pe3ysbTaThl 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 BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MPAKTHUECKOE 3aJaHUE.

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 OILIEHKY «Xopomio» (4 Oamna) — oOyuarommuiics AEMOHCTPUPYET CPEIHUN YpPOBEHBb
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 «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiicss 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 OLEHKY «HeYAOBJIeTBOPUTEAbHO» (1 Gamn) — oOyuaromuiicss He MOXET IMOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHS W OOBSCHEHHS WHPOpPMALUU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



