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1 Ilesin ocBOeHMS TUCHUILIMHBI (MOIYJIA)

[enstMmu 0CBOEHUS AUCIUTIIHHBI «XHUMHS SBIsICTCSI PopMUpoBaHue (HyHIAMEHTATBHBIX
3HaHW B OO0JIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC MOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOWCTBA XUMUYECKUX COCIMHEHUW; pPa3sBUTHUE HAaBBIKOB
CaMOCTOSITEIBHON pabOThI, HEOOXOUMBIX IS IPUMEHEHUSI XUMHUYECKUX 3HAHUH MPU U3YICHUN
CIIELIMANbHBIX JUCUUIUIMH U JAIbHENIIECH TPAKTUYECKON AESITEIbHOCTH.

2 MecTo THCHMIIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOil MPOorpaMmsbl

Juctunnuua XuMus BXOAWT B 0a30BYI0 4YacTh Y4YeOHOro IiaHa 00Opa3oBaTeIbHOU
IPOTPaMMBEI.

Jns  u3ydeHUs  JAUCUUIUIMHBI ~ HEOOXOOWMBI  3HaHUS  (YMEHHsA,  BIQJICHUS),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE H3yUCHHS AUCIUTUINH/ TPAKTHK:

"Xumus" B o0beMe 00111ero 006pa3zoBaHus

3HaHus (YMEHMs, BIaJIEHUs ), TOJyYEHHbIE IPU U3Y4YEHUU AAHHOW JUCLMIUIUHBI OyayT
HEOOXOIUMBI JIJISl U3yUSHHS TUCITUTLTIH/TIPAKTHK:

I'eonorus

be3zonacHOCTB KU3HEAEATEIBHOCTH

3 Komnerenuun o0yuaruierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHS

AUCHMILIMHBI (MOAYJISA) U INIAHUPYEMbIe pe3y/ibTaThl 00y4eHHUs

B pesynbrare OCBOCHHS IUCIUIUIMHBI (MOIYJs) «XHUMHs OOyUYaIOIIMICS JOJDKEH
00JaiaTh CIeAyIOIMMI KOMIIETEHIUSIMU:

CrpykTypHBII [Inanupyemsble pe3ynbTaThl 00y4eHUS
JJIEMEHT
KOMIIETEHIINH

OK-1 crtocoOHOCTBIO K a0CTPAaKTHOMY MBIIIJICHUIO, aHATTN3Y, CHHTE3Y

3HaTh - OCHOBBI JIOTHKH, HOPMbI KPUTHYECKOTO MOAX0/1a, (POPMBI aHaJIH3a,
- METOJIbI a0CTPAaKTHOTO MBIIUICHUS TPH YCTAaHOBIICHUH UCTHUHBI,

- METOJIbI HAYYHOTO MCCIICJIOBAHUS ITyTEM MBICIICHHOTO PaCUJICHEHHS
00beKTa (aHATM3) U MYTEM U3YYEHHSI IPEIMETA B €r0 IEeJIOCTHOCTH,
€IMHCTBE ero yacTel (CHHTE3)

Ymeth - aJIEKBaTHO BOCIPUHUMATh UH(POPMAIIHIO, JOTHYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTh YCTHYIO U TUCBMEHHYIO PEUb;

- C UCIIOJIb30BAaHUEM METOI0B a0CTPAKTHOT'O MBILIUICHHUS, aHAIN3a U
CUHTE3a aHAJIM3UPOBATh aJIbTePHATUBHBIC BAPUAHTHI PEIICHUS
UCCIIEJIOBATENbCKUX 3a/1a4

Bnagets - HaBbIKaMH IIOCTAHOBKH ILICJIN, CIIOCOOHOCTEIO B YCTHOﬁ U IUCbMEHHOM
peun JIOTHYCCKU O(bOpMI/ITB PE3YJIbTAaThl MBIIIJICHUA,

- [IEJIOCTHOM CUCTEMOM HAaBBIKOB HMCIIOJIb30BaHUS a6CTpaKTHOFO MBIIJICHHUA
IIpHU pCIICHHUHA HpO6J'ICM, BO3HHKAIOMIUX IIPU BBIIIOJIHCHUH
HCCIICA0BATCIIBCKUX pa60T, HaBBIKAMH OTCTAaMBaHHUs CBOCH TOYKH 3pCHUsA

OIIK-4 roToBHOCTBIO C CCTCCTBCHHOHAYYHBIX MO3UIINI OLICHUBATh CTpOCHHUC, XUMHUYECKUM U
MI/IHepaJ'H)HHﬁ COCTaB 36MHOH KOPHI, MOp(I)OJ'IOl"I/I‘{eCKI/Ie 0COOEHHOCTHU U T€HETUYECKUE THIIBI
MeCTOpO)KI[CHI/Iﬁ TBCPABIX IMOJIC3HBIX HCKOIIAEMBIX IIPU PCIICHUU 3a1aY 110 PAllTUOHAJIBHOMY U
KOMIIUICKCHOMY OCBOCHHUIO I'COPECYPCHOT'O0 NOTCHIHAJIA HEAP




3Hare

- OCHOBHBIEC XMMHUYECKUE ITOHATHS, TIOJIOKECHUS U 3aKOHBI;

- COBPEMCHHBIE HAIIPaBJICHUS Pa3BUTHs HAYYHBIX TEOPHIL;

- METOJIbI TEOPETUYECKOTO U IKCIIEPUMEHTAILHOIO UCCIIEJOBAHNUS B
001acTH XUMHUH TPUMEHUTETHHO K IPOPECCHOHATBHOM eI TeTbHOCTH

YMmeTn

- OIpPEAETATh XUMHUYECKHI COCTaB M CTPOCHHE OOBEKTOB OKPYKAFOIIEH
Cpelsl;

- pelarh pacyeTHbIE 331a4 IPUMEHUTEIIBHO K MaTepuaily IporpaMMBbl;
- IIPOrHO3UPOBATh BO3MOKHOCTb IIPOTEKAHUSI CAMOITPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XMMHUYECKUX CUCTEMAX

Bnazets

- HaBbIKaMH1 IIPUMCHCHUA OCHOBHBIX XUMHWYCCKNX 3aKOHOB B
npodeccHoHATEHOM IS TEIIEHOCTH;

- IPaKTUYCCKMMHU HABbIKAMHU TCOPETUYCCKOI'0 N SKCIICPUMECHTAJIBHOT'O
HCCIICIOBAHNS B 00J1aCTU XHMMHU




4. CTpyKTypa, 00b€éM U coep:KaHHue JMCHHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AUCIUILTMHBI COCTABIISICT 4 3a4eTHRIX equHuI 144 akan. 4yacoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 83,9 akaj. 4acos:

— aynutopHas — 80 aka. 4acos;

— BHeayuTopHas — 3,9 akaj. 9acoB

— camocTosTenbHas paboTa — 24,4 akaJi. 4acos;
— IMOATOTOBKA K 9K3aMeHy — 35,7 akaJ. Jaca

dopma aTTecTaluy - SK3aMEH

AynuropHast g s
o KOHTaKTHas paboTa E 5 dopma TeKyILEero
S8 B
B B aKaJl. yacax o u KOHTPOJIS
Paznen/ Tema 3 (B axan. yacax) E R A . P Kon
g 3 © | caMoCTOsITeNbHOM |  ycrieBaeMOCTH U
JIACIATUTAHBI 5 e = . | xomMnereHnuM
O 2 & paboThI MPOMEKYTOTHON
nab. | mpakt. | 33
Jlek. ==t aTTeCcTalluu
3aH. 3aH. | O &
1.
- oopmiIeHHE
oTyeTa o
nabopaTopHO#
pabore; 3amura
- pelieHue nabopaTopHOH
11 1. Xumuieckas P
4 821 4 JIOMAIIIHET O pabotsl. [lomamnee | OK-1, OIIK-4
TEepMOANHAMUKA
3aganusg Ne 1; 3aganue Ne 1.
- camocrositenbHoe | TecTupoBaHue.
U3y4YCHHE YYeOHOM
Y HAyIHOH
JIUTEPaTyphl
2
- oopmiIeHHE
oT4yeTa o
nabopaTopHO#
pabore; 3amura
- peleHue nabopaTopHOH
1.2 2. Xumunueckasi KHHETHKA 4 8/41 2 JIOMAILIHET O pabotsl. [lomamuee | OK-1, OIIK-4
3aganust Ne 2; 3azanure Ne 2,
- camocrositensHoe | TecTupoBaHue.
HU3ydeHHe yuyeOHOH
Y HAyIHOH
JIUTEPaTyPhI




- oopmIIeHNE

oTdeTa 1o
7a00paTOpHOH
pabore; 3amura
- pemeHue 71a00paTOpHOH
1.3 3. PactBopbI 8 10/41 6 JIOMAIIIHET O pa6otel. Jomamaee | OK-1, OITK-4
3aganus Ne 3; 3aanue Ne 3.
- camocrositensHoe | TecTnpoBanue
u3ydyeHue yueOHoi
U Hay4HOH
JIUTEPATYPhI
- opopmiIeHHE
oTdera 1o
nabopaTopHOH 3amura
1.4 4. lucnepcHble CUCTEMBI 4 6/41 2 padore; NaGopaTopHoi OK-1, OIIK-4
- CAMOCTOSITEIIBHOE paboTHL.
u3ydyeHue yueOHoil TectupoBanue
U Hay4HOH
JIUTEPATYPBL.
- oopmIIeHHE
oT4yera Ho
nabopaTopHOit
pabore; 3amura
1.5 5. OKHUCITUTENBHO- - perieHre nabopaTopHOH
BOCCTaHOBHMTENBHBIE 4 6/21 4 JIOMAILIHET 0 pabotsl. lomamnee | OK-1, OIIK-4
TIPOLIECCHI 3ananus Ne 4; 3aanue Ne 4.
- camocrositensHoe | TecTupoBanue
U3y4YCHHE YYeOHOM
Y HAyIHOH
JUTEpaTypbl
- oopmIIeHE
oTyeTa o
nabopaTopHOH
pabore; 3amura
- perieHne nabopaTopHOit
1.6 6. Omextpoxummieckue 8 1021 6,4 Z[OII)VIaI].IHCFO pa60T]>II.),HOI\I/)IaI.HHCC OK-1, OIIK-4
CHCTCMBI 3aganusg Ne 5; 3aganue Ne 5,
- camocrositensHoe | TecTupoBaHue.
U3y4YCHUE YYEOHOM
Y HAyIHOH
JIUTEPaTyphl
Wroro no pasaeny 32 148/18U 24,4
HUroro 3a cemectp 32 |48/18U 24,4 3K3aMEH
Uroro o aucuuruinye 32 |48/18U 24,4 3K3aMEH OK-1,0IIK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBaHus JUCHUIIIMHBL «XUMHUS» MNPUMEHSETCS TpPaJAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHAs! 00pa30BaTEIbHBIE TEXHOJIOTHUH.

Jlexuuu mpoXoIAT KaK B MH(GOPMAIIMOHHOHN (opMe, Te UMEET MECTO MOCIIEI0BATEILHOE
U3JI0)KEHHE MaTepuana B JUCLUMILNIMHAPHOM JIOTMKE, OCYHIECTBIIIEMOE IPEUMYIIECTBEHHO
BepOAIbHBIMH CPEJICTBAMH, TaK U B (popMe JeKuii-6ece1bl Wil Juaiora ¢ ayIuTOPUEH, JeKIIHi
C NPUMEHEHUEM JJIEMEHTOB «MO3IOBOM aTakw», JEKIMH-KOHCYJIbTALMi, IJI€ TEOPETUYECKUU
MaTepuaj 3apaHee BBIJIAETCS CTYAEHTaM Uil CAMOCTOSITEJIbHOTO W3YY€HUs, Ul MOJArOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKLHSI IPOXOIUT IO TUILY BOIIPOCHI-OTBEThI-JUCKYCCHSI.

[ToMuMO 3TOrO B JIEKIMK MOTYT UCHOJIb30BATHCS JIEMEHTHI MPOOIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpPEerojaBaHUs IUCUUIUIMHBI «XUMHS» 3aHUMAIOT JICKIHHA C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOTO XHWMHUYECKOTO JSKCIIEPUMEHTA, KOTOPBIA MO3BOJISET
HauboJee MOJHO pealn30BaTh METOJ MPOOJIEMHOro oOydeHHUs uyepe3 MOCTAaHOBKY MpoOeM C
MOMOIIBIO IEMOHCTPAIMI SIBIICHHUH, PEAKIIUI UJIH ITPOLECCOB.

st peanuzanuu UHPOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTUH
MIPOBOJATCS JIEKIMU-BU3YalIU3allUY, B XOJ€ KOTOPBIX M3JI0KEHHE TEOPETUYECKOro Marepuasa
COIPOBOXKIAETCS MPE3EHTALlUEH.

JIeKMOHHBIN MaTepHall 3aKperisieTcsl B XoJe J1adopaTopHbIX paboT, B X0A€ KOTOPBIX
yueOHasi paboTa MPOBOAMTCS C peaJbHBIMM XMMHUYECKHMHU BemlecTBamu. Ha maGopaTopHbix
paboTax BBITOJHSAIOTCS TPYNIIOBBIE WIW WHAUBUAyATbHBIC 3a/IaHMs 11O TIpoiieHHoN Teme. [Ipu
MIPOBEJICHUH J1a0OPAaTOPHBIX 3aHIATUNM HMCIOIB3YETCS METOJ KOHTEKCTHOIO OOY4YeHHsI, KOTOPBIN
MO3BOJIIET YCBOUTHh MaTepuajl IMyTeM BBISIBICHHUS CBSI3€H MEXy KOHKPETHBIM 3HAHHEM M €ro
npuMeHeHneM. Kpome Toro, 1enecooOpa3HO HCIOJIb30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3auMOOOyueHus (mapHylo paOoTy) Tpex BHJOB: CTaTHYecKas Iapa, JWHaAMUYecKas Mapa,
BapHallMOHHAs IIapa; COBMeNass €€ C TEXHOJIOTHeH MOAyJbHOTO 00ydeHus. BpImoaHuB
AKCIIEPUMEHT, oOydaromuecss GOpMYyIUPYIOT OOOOIICHHBIE BBIBOJABI IO CEPUH  OTIBITOB,
WCIO0JIb3YS PUEMBI aHAJIOTUU U CPAaBHEHUS.

CamocrosTensHas paboTa oOydaroIMXCs BKIIOYAET B ceOs cambple pa3HOOOpa3HbIC
(dbopMbl yueOHOM AESITeTbHOCTU: BBHIMOJIHEHHUE JOMAIIHMUX 3a/laHul, 3aBepiieHre 0(OopMIICHUS
mabopaTopHbIX PabOT, MOATOTOBKA K MPAKTUKYMY, U3YY€HHE OCHOBHOTO M JOIOJHUTEIHHOTO
Marepuaiga Mo y4eOHMKaM | TOCOOMSIM, YTEHHE M TPOpadOTKa HAYYHOW JMTEPaTyphl B
O6ubnnoTeke, HanMcaHue peepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaM,
uToroBoii arrecranuu.CamocrosiTenbHas paboTta oOyJaromuxcsl JI0JbKHA ObITH HampaBieHa Ha
3aKpeIyIeHHUs] TEOPETUYECKOr0 MaTepHalia, u3J0KEHHOro IperoaaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSATEIbHOE H3y4eHHE, Ha TOJrOTOBKY K JaOOPAaTOPHBIM 3aHATHUSM,
BBITIOJIHEHHUE JIOMAIIHUX 3aJJaHUH U MOJATOTOBKY K PYOSKHOMY U 3aKIIOUUTEILHOMY KOHTPOJIIO.
[Ipu npoBeeHnn pyOeKHOTO U 3aKIIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMU 33Ja4aMU, CTOSALIUMU
nepes IMpernojiaBaTesieM, SIBJSIIOTCS: BbBISBICHHE CTEINEHM MNPAaBUIBHOCTH, 00beMa, TITyOUHBI
3HAHWH, YMEHUI, HABBIKOB, MMOTYUYEHHBIX MPU U3YUYEHUU Kypca HapsAy C BBISBICHUEM CTEIIEHU
CaMOCTOSITEILHOCTH B IPUMEHEHUH OTYYSHHBIX 3HAHUN, YMEHHUU 1 HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJISIIOT IKCIEPUMEHTUPOBATH C HOBBIMU
dbopmamu koHTpoJig. OOydaromuMcsl MpeUIaraloTcsl TeCThl U 3a7aud B JIEKTPOHHOM BUJE, C
aBTOMATU3UPOBAHHOM CHCTEMOIl TpOBEpKU. B oTnuyme OT OOBIYHOTO TECTHUPOBAHUS TaKON
Croco0 KOHTPOJIS MO3BOJIAET CTyIACHTaM B Jt000e BpeMsl MPONTH TeCT, MpOaHAIU3HPOBATH
OILTMOKY U MPOITH TECT BTOPUYHO.

6 YueOHO-MeTOAHYeCKOE 00eciedeHre CAMOCTOSITeIbHOI PadoThl 00yUYaroLIuXCsl
IIpencraBneno B npunoxxenuu 1.



7 OneHOYHbIE CPEACTBA 1JIsl IPOBEAeHU POMEKYTOYHOM aTTeCTAluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOIMYecKOe H HH(POPMALIMOHHOE 00ecTiedeHrue TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHasi TUTEpaTypa:

1. OcuoBsl xumuu: yueonuk / B.I'. Banos, O.H. I'eBa. - M.: KYPC: HUL| UH®PA-M, 2014.-
560c.: - (Beicruee oOpasoBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekct:
JJIEKTPOHHBIN.

2. Konspa, JI. T'. Xumus : yue6noe nocobue / JI. I'. Komsma, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 anekrpon. ont. aguck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (1ara oopamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3MeKTpOHHBIH. - CBeICHHUS
nocrtymHbl Takke Ha CD-ROM.

0) JlonosiHuTEIbHAS JIUTEpPATYpA:

1. Mensiauk, H. JI. PactBopsl : npaktukym / H. JI. Mensuuk, O. P. Mymnuna, O. A. Mumnypusa
; Marauroropckuit roc. Texuuueckuii yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TekcT : 3JIeKTPOHHBIH. -
Caenenus noctymHbl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cuctemsr : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuii roc. rTexundeckuid yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY um.
I WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenuns noctymnHbl Taoke Ha CD-ROM.

3. Komsima, JI. I'. OKHCIMTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. OCHOBBI JJICKTPOXUMHUU
yuebnoe mocooue / JI. T'. Konsaa, D. P. Mymauna ; MI'TVY. - Marautoropek : MI'TY, 2015. - 58 ¢. : wur.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147.pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oGpamienus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHANIOT.

4, Mumypuna, O. A. Xumudeckas KuHeTHKa. COCTOSHUE XHMHYECKOTO PAaBHOBECHS
npaktukym / O. A. Mumiypuna, 3. P. Mymiuna, O. B. Epirosa ; MarHUTOropcKHii roc. TeXHUIECKHMA
yH-T uM. . 1. HocoBa. - Maraurtoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.
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VYdebHble ayauTOpUM JUIS TIPOBEACHUS 3aHATHH JeKUMOHHOTO Tumna. OcHalieHue:
MynbTUMeIUHHBIC CPENICTBA XPAHEHHUS, IIEPEJauH U MPeICTaBICHI HHPOPMALIHH.

VYdeOHble ayqUTOpPHM JJIsl NPOBEIACHUS JIAOOPAaTOPHBIX 3aHATHH, TPYNNOBBIX U
WHJWBUIYAIBHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOH aTTECTallHH.
Ocnamenue: OOopymoBaHuEe [UIsI BBITIOJHEHHS JIA0OPATOPHBIX PabOT, XMMHUYECKas MOCY/a,
peakTuBbl, HarnsiiHeie MaTepuabl: TaOIHIIbI, CXeMBI, TAKATHL.

[Tomemenus asist camocTosITeNnbHOM padoThl oOyyaromuxcs. OcHamenue: [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, BbixogoM B MHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pPa30BATEIBHYIO CPEly YHUBEPCUTETA.

[lomemenuss [uis XpaHeHUs] W NPOPWIAKTUYECKOTO OOCTYy)KMBaHUS  y4eOHOTO
obopynoBanusi. OcHamenue: Cremnaxu, ceisl i XpaHeHUs ydeOHOTO 000pyIOBaHUS.
NHcTpyMeHTHI AJ1 peMOHTA JIa00paTOPHOTO 000PYA0BaHUSI.



MNPUJIOKEHMUE 1
6. YueOHO-MeTOANYECKOE 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXcs

CamocrositenpHas paboTa OOydYalOMIMXCS MOJAPA3CsIeTCs Ha ayJIuTOPHYIO, KOTopas
IMPOHUCXOJUT KaK BO BpPCMsA JIaGOpaTopHI)IX 3aH$ITI/If/'I, TaK W Ha IIJIAHOBBIX KOHCYJIbTALlUAX, W Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0O BO BpPEMs TOJTOTOBKH CTYJEHTAMU OTYETOB IO J1a0OpaTOPHBIM
3aHATHUAM U BBIIIOJIHCHHUS JOMAIIIHUX 3aI[aHI/II\/JI.

AynutopHas caMocToATelIbHas padoTa OO0ydaroIIMXCsl IpPEanoJiaraeT MPOXOXKACHHUE
TCCTUPOBAHUA IO KAXKIOMY pasacily JUCHUIIJIMHBI. TecTsl BKITIOYAIOT TCOPCTUYCCKHUEC U IMPAKTHYCCKUC
3a/laHus, OTBETHl HAa KOTOpbIE TPeOYIOT TIIyOOKOrO0 TOHMMAaHHS HW3YYEHHOTO Marepuana. TecTbl
MIOCTPOEHBI €IMHOOOPa3HO: K KaXJOMYy BOIPOCY MpE/UIaraeTcsl YeThlpe BapHaHTa OTBETOB, CPEAU
KOTOPBIX OJIMH WJIM HECKOJBKO TMpaBWiIbHBIX. OOpaboTka pe3yiabTaTOB OCYIIECTBIIETCS IMyTEM
COIIOCTAaBJICHHA IMOJIYYCHHBIX PE3YJIbTAaTOB C 3TAJIOHHBIMU U MPOTCKACT OUYCHDb 6I)ICTp0. MaxkcumansHOe
KOJIMYECTBO 0ayIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TEMATHYECKHX TECTOBBIX 3aaHUM U1 TEKYLIEro KOHTPOJIsA
XuMH4YecKasi TepMOAUHAMMKA

B TeCTax I10 TeME ((XI/IMI/I'-IGCKaSI TepMOJII/IHaMI/IKa))I HepBBIe mIeCThb SajlaHI/Iﬁ OIICHHUBAKTCA B
0,5 6amna, cenpbMoe — B 1 0ailI, a BOCEMOE, AEBIATOE U JIECATOE 3aJaHusI — B 2 Oayia.

Tect Ne 1

=

[Ipu paccMOTpeHNHN XUMUYECKON PeaKkIuK cucmema 03Ha4aer:

a) HCXOJHBIC PearcHThI

0) TPOIYKTHI XUMHUUECKOU pEaKIu

B) PEaKIIMOHHBINA COCY/T

I') MCXOJHBIE peareHThl U MPOAYKTHI peakluu

2. TlepBblii 3aK0H (TI€pBOE HAYAI0) TEPMOJUHAMUKY MaTEMaTUYECKH 3aITUChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
6) K=R/Na r) AU= Q-W

3. B aK30oTepMuUecKoil peakiuu:
a) SHTAJBIINS PEAKIIMOHHON cucTeMbl noBbiaetcs (AH > 0)
0) TeroBoii a3 dexT peakuuu orpunareneH (Q< 0)
B) SHTAJIBIIHUS PEAKIIMOHHOM crcTeMbl yMeHbInaercs (AH< 0)
T') IaBJICHHE PEAKIMOHHON CHCTEMBI MOBBIIIACTCS

4. CranmapTHbIe TeTUIOBBIC Y3PGEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®298 r) AHct
5. Kakue u3 npuBeIEHHBIX PEAKIHH SIBISIOTCS SHAOTEPMHUUCCKUMHE?
a) 1/2 N2+ 3/2 H,= NH3 , AH = — 46 K]I:x/Mo0b
0) Ho+4/2 0,=H;0, AH = =242 K][x/Monb
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/Mob
r) 1/2 Ho+ 1/2 1= HI, AH = 26 K]I)x/mMo71b

6. Kakasg u3 HamMcaHHBIX HMKE peakIMil OTBe4aeT TeruioTe oOpa3oBaHUs okcuzaa azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/202=NO r) NH3+5/202=2N0O +3 H20
7. Tlpu BocctanoBneHuu 16r okcuaa meau( || ) Mo peakiuu :

CuO () + C (rpagur) = CU ) + CO (), mornoTusnocs 22 /K TErIoThI.

OHTanenus 06pa3zoBaHus okcuaa Meau (|| ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Husa peakuuun NIiO ) + C (pagun = NI o + CO (). Onpenenure BO3MOXKHOE HarpaBJICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKLIMU IIPU CTAaHAAPTHBIX YCIOBUSX U pu TemnepaTtype 627°C.

BerniectBo AH®298 (KJI/MOJ1B) S°eg (x/mMonb*K)
NiO —239,7 38
C (pagu) 0 5,74
Ni @) 0 29,9
CO (p -110,5 197,4

B oTtBere ykaxkute 3HaueHHs sHEepruu ['mOOca mpu CTaHAAPTHBIX YCIOBUSIX, pu TemiepaType 627°C
U TeMIlepaTypy Hauyaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak n3MeHseTcst SHTPOIHS PU Pa3IOKEHUN KapOOHaTa KaJIbIIHs?
a) yBEJIIMUMBAETCS B) HE YMEHbILIAETCS
0) ymMeHbIaercs T') HE 3HAI0
10. [lanHas peakuus:
2KCl1Os (tB) —=2KCl (1B)+30: (1) AH<O
MO>KET CaMOIIPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HampaBJICHUH B) HE MOXXET MPOTEKATh
0) B 00paTHOM HanpaBJIE€HUU T') HE 3HAaI0

XuMuuyeckass KHHETHKA

B Tecrax mo Teme «Xumuueckas KUHETHKA»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE M TISATOE
3ajJaHusa oneHuBaroTca B 0,5 Oata; mecroe, ceApMOE, BOCbMOE, JIEBATOC M AecaToe — B 1 Oami, a
OJMHHAIIAaToe — B 2,5 Oana.

Tecer Ne 1

1. Pa3zpen xumuu, U3y4aroniuii CKOpOCTH U MEXaHU3MbI XUMUYECKUX PEaKI1il, Ha3bIBAETCS
a) XMMHU4ecKas TepMOIMHAMHIKa
0) TepMOXUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKopoCTh XMMHYECKOH peaKIuu — 370 ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PACXOYeTCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEAareHTOB (UM MPOAYKTOB) pEaklMy B €IMHUILY BPEMEHU B
equHuIEe o0BeMa
B) KOJIMUECTBO BELIECTBA MPOAYKTOB pPEeaKIIUU K MOMEHTY OKOHYAHUS peaklnuu
3. B kakux emuHUIAX BBIPAXKAETCS CKOPOCTh XUMUYECKOU PEaKITHu?
a) Monb 1 ¢t
0) Oe3pa3zmMepHas BETUYHHA
B) MOJIB? C
4. Ot xakux (pakTOpPOB 3aBUCUT CKOPOCTh XUMHUECKUX PEaKInii?
a) OT MPUPOJIBI PEArUPYIOIINX BEIIECTB
0) oT TemIieparypsl
B) OT 00beMa peakIMOHHOIO cocyaa
5. CocrosiHMe XMMHUYECKOTO PaBHOBECHUS OOPATUMBIX MPOILIECCOB KOJIWYECTBEHHO XapaKTEpU3yeTCs

a) PaBHOBECHBIMH KOHIICHTPAILIUSAMH MPOYKTOB PEAKIHH
0) PHeprueil akTUBU3auU
B) KOHCTAHTOM paBHOBECHS



6. Kax 3amuceiBaercs Beipaxenwue st ckopoctu peakiuu 4 NO ) + 6 H2O =4 NHz ) + 5 Oz ()
a) V=K[NOJ*[H20] 6) V=Kk[NH3][O2] B)V =k[NOJ*[H20]°
7. Kak 3anumiercs BeIpakeHUE U1 KOHCTaHTHI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Kr = [C][D] / [A][B]
B) K = [A][B] 7/ [C][D]
8. Kaxkoii oTpe3ok Ha quarpaMme MoKa3bIBaeT 3HAYCHHUE TEIUIOBOTO A QeKTa peakiun?
a)l E 4 .
4
0) 2 2

B) 3 'y
Vs
—y Y

XOJI peaKkiuu

v

9. UYT0 MOXKHO CKa3aTh O PEAKINH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 8?

a) DK30TePMUYECKash PEaKIIHsI

0) SHIOTEepMHUYECKasT PEAKITUS

B) PEAKITUS OMUCHIBACT COCTOSTHUE PABHOBECHS
10. PaBHOBecue peakuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIIaeTcs BIIEBO.

a) NP TIOHWKCHUH TeMITepaTyphbl

0) MpY MOBBIMICHHH TEMITEPATYPhI

B) IIPU MOBBILICHUH J1aBJICHUS
11. JInsa peakmuu Ci) + 2 H 2 ) = CH 4 () mpu HEKOTOPO# TeMIiepaType KOHCTaHTa PAaBHOBECHS paBHA
0,8. PaBHOBecHas KOHIIEHTpAIKs BOJOpoa paBHa 1,2 Mob/i1. BeranucauTe HCXOAHYIO KOHIIEHTPAIHIO
BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI

B Ttecrax mo Teme «PacTBOpBI»: mepBOe 3alaHUE OICHMBAaeTcs B 1 0aur, BTOpoOe, TPEThE,
YeTBEPTOE, MATOC U IIeCTOE 3a7aHus - B 1,5 0auia; ceibMoe, BOCBMOE, JIEBATOC M JICCITOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiuu Cu SO4 + KOH —... cokpanieHHOe HOHHOE YpaBHEHHUE 3aIUIIETCS B BUJIE
1) 2K* + S04 = K2SO04
2) Cu?" + S04 + 2K* + 20H = Cu(OH)zi + K2S04
3) CuSOs+ 20H" = Cu(OH)2d + S04~
4) Cu? +20H = Cu(OH)24
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTBopa paBHa

1) 0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. 1nsa moxasneHust ruponnsa xiaopuaa xpoma (I1I) ciemyer
1) 1mo0aBUTH COJIIHYIO KUCIIOTY
2) 100aBUTH IIEIOYb



3) pa30aBUTH PacTBOp BOJOMH

4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUAPOCYIb(daTa Kalbldsi WU BOJIBI, CymMMa
KO3 PHIIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepeOpa pasna 3,27-107 r/ 100r H2O. Omnpenenure Npou3BENCHUE
pactBopumoctu Ag2Cr04
1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°®

7. MaccoBas 10Ji1 paCTBOPEHHOI'O BEILIECTBA — 3TO OTHOLLICHUE

1) Macchl BeliecTBa K Macce BOJIbI

2) KOJMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BEeHIeCTBa K Macce pacTBopa

4) KoJMyecTBa BEUIECTBAa K 00bEMY pacTBOpa
8. K c1albIM 271€KTpoauTaM OTHOCUTCH ...

1) ruApOKCH aMMOHHS

2) TUIPOKCH] KaJIUs

3)  XJIOpHI KaIbIUs

4) MapraHIoBas KUCIIOTa
9. U3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO WM KHCIYIO CPEeny.
[IprumnHOIi 3TOTO ABIISIETCS ...

1) snekTposu3 coseit

2) IUCTPOTIOPIIMOHUPOBAHUE COJIEH

3) ruapaTHpOBAHHE COJIEH

4) rugponus coneit

10.3nauenue PH uuctoii Boas! npu 25°C cocrapiser
1)1 2)7 30 4) 10

JAucnepcHble cUCTEMBI

B Tectax mo teme «JlucriepcHBIC CHCTEMBI»: IMEPBOE, BTOPOE, TPEThE W UYETBEPTOC 3aJaHUs
OLIEHUBAIOTCA B 1 Oaiui; maToe U IIecToe 3aJaHus - B 3 Oaja.

Tect Nel

1.  Vkaxwurte pa3mepbl YaCTHI[ KOJUIOUIHBIX CHCTEM
1) wmenbie 1 M
2)  Gombire 100 HM
3) ot 1 uM g0 100 am
2. Kakue wWOHBI CHOCOOHBI BBI3BATh KOATY/SIHIO KOJUIOMAA, YaCTHILI KOTOPOTO HMMEOT
MOJIOKUTEIBHBIH 3apsin?
1) KaTHOHBI
2)  aHHOHBI
3)  MOJSIpHBIE MOJIEKYJI
3. JInst KaKoro 3JIEKTPOJIUTA MOPOT KOAryJsiiiy KOJUTOM/A C MOJIOKUTEIBHO 3apsHKEHHOM YacTUIeH
JIOJDKCH ObITh HAUMEHBIITHM?
1)  xmopua Kamus
2) cynbdar Kamus
3) oprodocdar kanus
4.  Munenna 30515 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI-
KaKOM SJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabun3aropa?
1)  xnopun xenesa (111)
2) Boma
3)  THAPOKCHI Kaus



5.  IIpm B3aumopeiicteuu 20 mn 0,001H mmtparta cBunma (1) ¢ 10 man 0,02H cynedara kamus
obpasyercs 3o0nb cynb(dara cBunna (lI). K kakomy s1eKTpody TOJKHBI MEPEMENIATHCS YaCTHIIBI
THCTIEPCHOM (a3l MpH IEKTPOIIH3E?

1) HaXomATCS B COCTOSTHHU JMHAMHYECKOTO PAaBHOBECHS

2) K Karoay

3) kaHomy
6. B nBe konObl HaymTO IO 50 MIT 30J1 TUAPOKCUAA Kee3a. J[Is Toro 4ToObl BEI3BATh KOATYIISIIIHEO
307151 MOTpeboBaAIOCH T00aBUTH: B epByto — 5,3 Mt 1H pactBopa xmopuaa kanust; B Apyryro — 18,7 mu
0,001H pacrBopa docdara Harpus. Berauciure mopor Koaryasiuy Kaxa0ro JIeKTPOJINTA.

OKHCANTENbHO-BOCCTAHOBHUTEIbHbIE MpouecChl

B Tectax mo teme «OKHCIMTEIHLHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MMATOE 3a7aHusl onieHnBatoTcs B 0,5 6anna; mectoe — B 1 0ami; cenbMoe U BOCbMOE — B 2
Oama, a IeBATOE — B 2,5 OaJIOB.

TecT Ne 1

1. OkucauTeNnb — 3TO aTOM, MOJIEKYJla MJIM HOH, KOTOPBIH ...
1) yBeaHUYHBAET CBOIO CTEIEHDb OKHUCIICHUS
2) IPUHUMAET JIICKTPOHBI
3) oTaaeT CBOM AIEKTPOHBI
2. [Iponiecc BOCCTaHOBJIEHUSI UMEET MECTO B CiIydae, KOrja ...
1) HeiTpanbHbIe aTOMBI TIPEBPAIAIOTCS B TIOJI0KHTEITBHO-3aPSHKEHHBIC HOHBI
2) TMOJIOKUTEIBbHBIN 3aps/] HOHA YMEHBIIIAeTCS
3) oTpHIaTENbHBIN 3aps1 HOHA YBEITUIMBACTCS
. I3 npencraBieHHbIx Hbke peakunii K OBP nucnponopuuoHUpoBaHUs TPUHAIIEHKUT ...
1) S+ 2HNO3s = H2SO4 + 2NO
2) 2H202 = 2H20 + O3
3) Mg + S =MgS
4. K BOCCTaHOBUTENSAM OTHOCSTCH ...
1)  meramisl, BOJOPO, YIIIEPOT
2)  aKTHBHbIC HEMETAJLIBI
3)  DIEeMEHTHI, HaXOIAIIUECS B CPEIHEH YaCTH MEPUONICCKON CHCTEMBI
5. CreneHu OKHCIICHHUS KUCIIOPO/Ia a) B BOZIE U 0) B TIEPOKCHUJIE BOJIOPOIa COOTBETCTBEHHO PaBHHI ...
1) a)-2;6)-2
2) a)—2;6)+2
3) a)-2;6)-1
6. [lepmanranar kanust B OBP, nporekaronux B KUCIIOH cpejie, BOCCTAHABIMBACTCS JIO ...
1)  karmona Mn?*
2)  manrasat-moHa MnO4%—
3)  oxcmma mapranmna (1) MnO
7. B peakuun, npotekaromieii mo cxeme CrSz + KNOsz 2> KoCrOs + KxSOs + NO oxkucnenuro
MOJIBEPraroTCs CICTYIOLINE SIEMEHTHI ...
1)  asoru cepa
2)  cepau Xpom
3)  XpoM M a30T
8. Cymma k03¢ (GUIIMEHTOB B peakilvy, IPUBEACHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durtuentor B peakiurn KMnOs + HCloun, = ... paBHa
1) 30 2) 26 3) 35

3JICKTpOXI/IMI/I'-leCKI/Ie CHCTEMBI



B Tecrax mo Teme «DIEKTPOXMMHYECKHE CHCTEMBD»: IIEpPBOE, BTOPOE M IMATOE 3aJaHus
OIICHUBAIOTCS B 1 OaJut; TpeThe U 4eTBepTOe 3aanusi— B 1,5 Gaia; mectoe u ceapbMoe — B 2 6aia.

Tect Nel

1. DNEKTPOIHBIN MOTEHIIMAT ONPEICIISIOT 0 YPABHEHHUIO ...

1) Hepsrcra

2) MenneneeBa-Knaneiipona

3) bonprumana

4) Appennyca
2. Paccunraiite DJIC ramsBanmyeckoro siementa MQ|IMgSO4||CuSO4|/Cu mtpu craHmapTHBIX
YCIIOBHSIX

1) -2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxue mpoaykTel 00pa3yroTcs Ha KaToJie TP AJIEKTPOJIU3€E pacTBOpa HUTpaTta cepedpa’?

1) BOJIOPO/JT

2) cepedpo

3) a30THas KUCIIOTa

4) KHCIIOPOJI
4. VYkaxkute cyMmy KO3QUIIMEHTOB B YpaBHEHUH 3JIEKTpoJin3a pactBopa Hurpara menu (I1)

1) 12

2) 11

3) 10

4) 8
5. Kakas ©3 mOpUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMM  MpOTEeKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBIeHUN?

1).FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSOs + Na —...

4) HCI + Cu —...
6. Boruncnute Maccy LMHKA, TMOJIYYEHHOTO TIPH D3JEKTpoJu3e cyiabdara LHUHKA, KOTOPBIN
npoBoIuiu B TeueHue 20 cek mpu cuje Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBeaute cXemMbl DBIEKTPOJIHBIX TMPOLIECCOB U MOJEKYISPHOE YpaBHEHHUE pEaKlUu,

MPOTEKAIOIIEeH MPH 3JIEKTPOXUMHUECKON KOppo3uH TanbBaHomapel Zn|Mg B cepHokucioi cpene. B
OTBETE YKAKHUTE CYMMY KOA(P(PHUIIUESHTOB B MOJIEKYJISIPHOM YPaBHEHHH.

1) 6
2) 5
3 4
4 8

BHeay,[[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta 06yqa}01u1/1xc;{ OCYHICCTBJIACTCA B BUJAC U3YUCHUSA
JIUTEPATYyphl MO COOTBETCTBYHOLIEMY pa3JCily C npopa60TI<0171 MaTrepuaia, 0(1)0pMJ'IeHI/I}I OTYCTOB IIO
J'Ia60paTOpHI>IM pa60TaM U BBITIOJTHEHUS JOMAIIHUX 3aJaHUM.

BapuaHThl TEMATHYECKUX JOMAIIHUX 3aJaHUI 1JIs1 BHEAYIMTOPHON CaMOCTOATEJIbHON padoThI
CTYJEHTOB 110 TeMaM

JlomamHee 3agague Ne 1
no TeMe «XMMHYeCKasi TEPMOJIMHAMHUKA)




B nomainHem 3amaHuu Mo TeMe «XMMHUYECKas TEPMOAMHAMHUKA»: MepBasi 3a/jaua OICHUBACTCS B
2,5 6amna; Bropast — B 1,5 6amna; Tpeths — B 1 6a.

3azaga Nel

Jns peakuuu CHy )y + CO2 ) = 2 CO ) + 2 Hy v onpenennte BO3MOXKHOE HalpaBiIeHUE
CaMOTPOU3BOILHOTO TEUEHHS PEAKIUU MPU CTAHAAPTHBIX yCIOBUAX 1 Tipu Temmepatype T = 927 °C,
€CITH TETUIOBON A(PQPEKT peakuu A0 3aJaHHOH TeMIIepaTypbl HE U3MEHUTCS. YKaKHUTE: a) BBIICISACTCS
WIK TOTJOUIaeTcsd AHEPrus B XOJ€ peakuuy; O) MNPUYMHY HaMJIEHHOTO W3MEHEHMsI SHTPOIIUU.
Paccunraiite TeMiiepaTypy Hadajga peaKLuu.

3azaya No2

Boeruucnure Terosoit adpdext peakuun: CaCz ) + 2 H2Or) = Ca(OH)2 ) + C2H2 (1), mosb3ysch
CTaHJIAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOIbKO TEMIOThl BIACIUTCS WU
MOTJIOTHTCS Tpu oOpazoBannu 2,24 nm CoH,?

3azaua Ne3

[To TepMOXUMUYECKUM YpaBHEHUSIM pAaCCUUTANTE TEIIOBON 3P (HEKT peaKiuu:
Hz ¢y + CO2 ) = CO () + H2 Or). TepmoxuMuueckne ypaBHEHUS:

a) Ho ) +7% O2 ) = H20 (), AH =-241,9 x]Ix;

6)2CO ) +O21) =2 CO2 (), AH =-566,2 /I k.

JlomainuHee 3aganue Ne 2
10 TEME «XI/IMI/I‘ICCKaH KHHETUKA»

B JOMAIIHEM 3a1aHHUU II0 TEME «XI/IMI/I‘-IGCKaSI KHNHCTHUKA)). HepBafI 3a1a4da OIICHHUBACTCS B 1,5
Oanna; BTopas — B 0,5 Gamta; TpeThs, yeTBepTas u msaTas — B 1 Ga.

3amaya Nel

Peakuust mpotekaer no ypaBHenuto: Oz ) +2 CO y = 2 CO2 (). HayanbHble KOHIIEHTpalUu
pearupytomux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 mosb/1. Bo ckoapko pa3 M3MEHUTCS
CKOpOCTh MIpsIMOW peakiuu, korna mnpopearupyeT 30% CO? Bo CkonbKO pa3 M3MEHSTCS CKOPOCTH
MPUMOM ¥ 0OpaTHOM PEaKINK, €CIIU YBEJIMYUTh JaBJICHUE B CHCTEME B J1Ba pa3a’

3agaua Ne2

IIpu Temnepatype 40 °C HexoTopoe KOJIMYECTBO BEIIECTBA BCTYMAeT B PEAKIHIO 3a 20MHUH.
Paccuuraiite Bpemsi, HpU KOTOPOM 3TO K€ KOJUYECTBO BEIIECTBA BCTYNHT B PEAKLUUIO IMpU
temnepatype 200 °C, eciu TemmepaTypHbIii K03(D(HIMEHT CKOPOCTH peakIuy paBeH 2. Bo cKoJbKo
pa3 UBMEHUTCS MIPU STOM CKOPOCTh peakiuu?

3anaya Ne3

Haiigure HayanbHble KOHLIEHTPALUK UCXOAHBIX BEIIECTB U KOHCTAHTY PaBHOBECUS PEAKIINH:
Fe @ + H20 o = FeO () + Ha (1), ecniu paBHOBECHbIE KOHIIEHTPALMU PEarupyroluX BEIIeCTB PaBHbI:
[H20]=0,3moumb/11, [Hz2] = 0,4 Mmonb/m.

3ayaya Ne4

Jia peakuuonHoit cucremsl: CO ) + H20 ) = CO2 y + H2 (7 HauanbHble KOHLIEHTpALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/1. OnpeaenuTe KOHIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CIIM KOHCTAaHTa paBHOBecus paBHa 1,45.

3apmaya NeS

Bripasurte uepe3 KOHIIEHTpaAllMK PEareHTOB KOHCTAHTHI PAaBHOBECHUS CIEAYIOIINX PEAKIIUN:

N2 + 3 Hor) = 2 NH3(n, AH =-92,2 xJTx;
COzxr) + Cmy =2 COqy, AH = +160,5 x/Ix;
COq) + H20r) = CO2 () + Hor), AH = -41,1 xJIx.

VYkaxuTe HampaBlIeHUE CMEIICHUS XUMUYECKOTO PaBHOBECHUS STUX PEaKUUi: a) MPH TOHUKEHUH
TEMIIepaTyphbl, €CIH JaBJICHHE MOCTOSHHO; O) MpH TMOBBIINICHUH JABICHHS, €CIH TeMIeparypa
MOCTOSTHHA.

JlomalnHee 3aganue Ne 3




Imo TeMe «PaCTBOPBI»

B JOMAaIIHEM 3aJlaHUU 110 TEMC ((PaCTBOpLI)): HepBaH, BTOpaH, TpeTbﬂ H IATas 3aJa4u
orieHnBaercs B 1 6amr; yerBepras u mectas — B 0,5 6amna.

3amaua Nel
B xakom o0weme BojibI ciieayer pactBoputh 135r SNClz mis monydenus 3M pactBopa xiopuaa

osiosa (1) ¢ mnotHOCTRIO P = 1,405 r/™MA?

Paccumraiite: a) MaccoByO [OJI0O BEIIECTBA B pacTBOpe; 0) MOJSPHYI KOHIICHTPAIIHIO
SKBUBAJICHTA; B) MOJSUIBHOCTD; T') TUTP; J) MOJBHYIO JIOJIO BEIIECTBA B pacTBOPE.

3amaua Ne2

3aKOHYMTE MOJICKYJSIPHBIE W HANUWIIATE COKPAIICHHBIE WOHHBIC YPaBHCHHS peaKIui
B3aMMO/JICHCTBUS CICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF,; + HCl —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe 110 JBa MOJICKYJISIPHBIX YPaBHEHUS PEAKIIHH K CIICIYIONTUM HOHHBIM:

Ba?* + CrOs> — BaCrOy;

NHs* + OH — NH4OH;

ZnS + 2H" — Zn** + H.S

3agaua Ned
Brranciute pH 0,05M pacTtBopa cepHON KUCTOTHI.

3amaya Ned

Kakue u3 caemyromux coseit moaseprarorcs ruapoiansy: NaSiOs. Cu(NOz).. KBr? CocraBbte
WMOHHBIE U MOJIEKYJSIpHbIE YpaBHEHHUS TUIAPOJIM3a COOTBETCTBYOImUX coyielf. Kakoe 3nauenue pH (<
WIU> 7) UMEIOT PACTBOPBI 3TUX COJIeH?

3agaya Neb

Haiinure npoussenenune pactsopumoct PbClz, eciu B 200 Mt Boasl pactBopsieTcst 2,17 T 3T0T0
COETMHEHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE MIPOLIECCHI»

B nomammuem 3amanuu 1o TemMe «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCH): IepBas
3a/1aua orieHuBaercs B 1,5 6auia; BTopas — B 2,5 6aya; Tpetbs — B 1 Gai.

3agaua Nel
[TonbGeputre ko3(hG UIMEHTHI B YpaBHEHUSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

VKaXuTe TUI KaXKJI0i PEaKI|u.

Paccuuraiite QJICKTPOABWIXKYIIYHO CHUIIYy U ONPCACIUTE HAIPABJICHUC CaMOIIPOU3BOJIBHOT'O
MMPOTCKAHUMA HepBOP'I peakiin TpH CTAaHAAPTHBIX YCJIOBUAX, HUCIHOJIB3YySA 3HAUYCHUSA OKHCIIMTCIBHO-
BOCCTAHOBUTCIIbHBIX ITOTCHIINAJIOB:

HJ + H3POs — J» + H3POs + H20

HNO2; — HNOs3 + NO + H0

H[AuCls] + H202 + NaOH — Au +NaCl + Oz + H.O

NHsReOs + H, — Re + NH3z + H2O

KBrO — 02 + KBr

3anaya Ne2

CocraBbTe YPaBHCHUSA OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:



KMnO4 + NaNO; + HO —

NaCrO2 + H202 + NaOH —

Bi(OH)s + NaxS:0g + NaOH —

BiO3 + C —

Mg + HNO3 (pass) —

3ajgaya Ne3

Jlausl nBe oxucaurenbHO-BoccTaHoBuTenbHbIe mapel: KNOz, KNOsz; u Pb(NOs)2, PbOo.
[Tonp3ysick TaOMUIEH CTaHAAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX ITOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHON peakunu B ykazaHHoi cpexe (HNOgz). Paccumraiite 3HaueHue
BIEKTPOABHKYIIEH CHIIbI PEAKIUH.

JlomalnHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CUCTEMbD)

B nmomarraeM 3aiaHuu 10 TeMe «DJIEKTPOXUMUYIESCKIE CHCTEMBI»: TTepBasi 3a7a4a OI[CHHBACTCS B
1 6amt; BTOpas — B 1,5 Ganna; Tpeths — B 2,5 Oasia.

3anaga Nel

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPaBHEHMSI JJIEKTPOJHBIX TPOIECCOB U MOJEKYJISIPHOE
ypaBHEHHE TOKOOOpa3yrollel peakiuu, MpoTeKarouleil npu padoTe rajlbBaHUYECKOTO D3JIEMEHTa
Co/Co(NO3)2 // AI(NO3)3/Al. Paccuuraiite DJIC (E) ranbBaHU4ecKoro sjeMeHTa MPH CTAHAAPTHBIX
YCIIOBUSX.

[IpuHSB MOTEHIWAN aHOAA PAaBHBIM CTaHJAAPTHOMY 3HAYCHHIO, PACCUUTANTE KOHIICHTPAIHIO
KaTHOHOB MeETajula B KaroOAHOM pacTtBope, npu KoTopol OJIC raapBaHHYECKOrO JJIEMEHTA
ymenbmuntes Ha 0,02B.

3agaya Ne2

[IpuBeaute cxembl DJIEKTPOJHBIX MPOLECCOB M  MOJEKYJISpHbIE YpaBHEHUS PEaKIIHA,
MIPOTEKAIOIINX MPH JIEKTPOXUMHUYECKON Koppo3uu ranpBanomapel Co/Ni: a) B kucnoit cpene; 6) BO
BIIQYKHOM BO3/TyXe€.

Omnpenenure yObUTh MAacchl aHOJA TPH KOPPO3UHU B KUCIOUM cpene 3a 20 MHUH, €ClIM CKOPOCTh
koppo3suu coctaBuna 0,01 r/q.

3amaya Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS DJEKTPOJIHBIX IPOLIECCOB (aHOJ HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKLUu, TPOUCXOASIIEH MpU IIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOs4.

Boruncnure (aktuueckoe KOJIMUECTBO MeETallla, MOJIYYEHHOTO Ha KaToJle MPH 3JIEKTPOJIU3e
Co(NO3)2, eciut 37eKTPOIIH3 IPOBOAMIM B TedeHuH | 4. BpIxoa MeTaiia mo ToKy cocTaBui 85%.

YkaxuTe BO3MOXKHBIE IPUYHUHBI YMEHbBIIIEHUS BHIX0OJa METaJlla IO CPABHEHHIO C PACUETHBIM.

KoHTposabHbIe BONPOCHI 10 TEMaM
KoHTposabHbIe BONPOCHI 10 TeMe «XUMHYeCKasi TEPMOAUHAMUKA)»

OCHOBBI XMMHUYECKOM TEPMOJINHAMUKU: IOHATHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuyeckue napaMeTpsl U QYHKIIMHM COCTOSIHUS CUCTEMBI.

Buytpennss sneprus. Pabora. Terora.

IepBblit 3aKOH TEPMOIMHAMUKH (BBIBOJ).

OHTanenus Kak GYHKIHUS COCTOSHUS CUCTEMbI. DHTaNbINA 00pa30BaHus BELIECTBA.
TennoBoit >¢ddexkr xumuueckoit peakuuu. DakTopbl, BIMAOLIME Ha TemiIoBoi 3ddekt
XMUMHUYECKON PEaKLIHH.

7. Tepmoxumus. 3akoH 'ecca.

8.  CuexncrBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak (YyHKIUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aK0H TEPMOIUHAMUKH.

curwhdE



11. Tperuii 3aKOH TEPMOIMHAMUKH.
12. Dueprus ['m60ca.
13. Hampasnenue caMOnpOU3BOJIBHOTO MPOTEKAHUS XUMHUUECKUX PEAKLIUH.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKA)

Xumunyeckas KuHeTuka. CKOpOCTh XUMHUYECKOM peakuy U METO/Ibl €€ peryJupoOBaHHUsL.
BnusiHue KOHIIEHTpauu Ha CKOPOCTh XUMUYECKOW peaKku (3aKOH JICHCTBYIOLIUX MAacCC).
Bnusiaue Temneparypsl Ha CKOpOCTh XuMuueckoi peakiuu. [Ipasuno Baut — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

OHeprus akTUBaLUU. YpaBHEHUE AppeHuyca.

Teopus nepexoHOro KoMILIeKca. DHepreTuyecKas AuarpaMmma.

Kpuas Maxkcgenna — bosbimana. DHepreTudeckuii 6apsep.

Karanutnueckue cucremsl.

Bimsiaue karanuzaropa Ha CKOPOCTh XUMHYECKOM PEaKIUH.

0. T'oMOreHHBIH U reTepOTreHHBII KaTaju3.

1. KonebarenpHble peakIuu.

12. Xumunueckoe paBHOBecue. OOpaTuMble 1 HEOOpATUMBIE PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PABHOBECHSL.

14. Cwmemenue xumudeckoro paHoBecus. [Ipunimn Jle—Illarense.

15. BnusHUe KOHLIEHTpALUU, AaBJICHUS U TEMIIEPATYPBHI.

16. ®da3oBbIe paBHOBECHS.

17. ®da3oBsie AMarpaMMbl AJis1 OTHOKOMIIOHEHTHBIX CUCTEM.

RO ~NoO WD E

KoHnTpoJbHbIe Bonipockl 1o Teme «PacTBopbsn)

1.  Tlonsrue pactBopa. PactBopuMOcCTh BemecTBa. PactBopuMocCTh Tasa.

2.  PactBoppl. CrocoObl BBIpaXCHHS KOHIIGHTPAIMM PACTBOPOB (MaccoBasi JOJIsA, MOJISIpHAS
KOHLIEHTpALIKs, MOJIIpHasi KOHLIEHTPALHsI SKBUBAJIEHTA, MOJIbHASL IOJIS, TUTP).

KomnurarusHeie cBolicTBa pacTBOpOB. M ieanbHblid pacTBOP.

3akonsl Payns: | (tonomerpudeckuii) u |l (30y/IMoCKONMMYECKU M KPUOCKOTTMYECKHH ).

Ocmoc. OcMmoTrueckoe aaBieHue. Cxema 0oCMOMETpa.

KucnorHo-ocHOBHBIE B3aMMOJICHCTBUS BEILIECTB.

. Honnas teopus KUCIOT U OCHOBaHHM AppeHuyca. OCHOBHbIC MOHATHUS U TOJIOXKEHHUS] TEOPUU
Appenuyca.

8. Jluccoumamus KHCIOT, OCHOBAaHMM M COJICW C TOYKH 3PCHHS HOHHOW Teopuu AppeHHyca
(pumeps).

9.  Crenenp auccouuani. CHIbHBIE U CIa0BIE€ AIEKTPOJIUTHI.

10. [uccormarms cnadbix 31eKTpoauToB. KoHCTaHTa TUCCOMAIINHL.

11. 3akon pasz6aBienust OcTBaibaa.

12. Peakiuuu MOHHOTO 0OMEHA MEXIY dIEKTPOIUTaMU (Ha MpUMepe peakiuii oOpazoBaHus ci1aboro
AIIEKTPOJINTA, OCAJKA U raza).

13. IlIpousBeneHre paCTBOPUMOCTH.

14. HWonnoe npousBeaeHHe BObl. BOIOPOIHBIN U THAPOKCUIBHBIN MOKA3aTENH.

15. Tmaponus coseid. Tumbl THaPOIN3A COJICH.

16. KonuuecTBEeHHBIE XapaKTEPUCTUKHU MpoLIecca THIPOIIH3A.

17. ®axTopsl, BIUSIOLINE HA TPOIECC TUAPOIU3A.

Nookow

KOHTpOJ’IBHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CUCTEMBD)

I'ereporennsie cmecu. JlucnepcHble CHCTEMBI.

HucnepcHocts. Kitaccudukanuu AucrepCcHbIX CUCTEM.
Komnouauslie pactBopsl. JInopmisHbe 1 110(OOHBIE KOJUIOUIBI.
CrniocoObl mosTyyeHHst KOJUIOUTHBIX PACTBOPOB.

el N =



NGk wWNE

ogrwdE

CrpoeHne KOJUIOUHBIX YACTHII.

IIpaBuno ®asnca — [Ieckosa.

Y CTOMYUBOCTH KOJUTIOUAHBIX cucTeM. CTaOMIH3aTOPBI.
Koarynsamus muogpuiabHbIX U JTHO(POOHBIX KOJUIOUIOB.
CenumeHTanust KOJJIOUIOB.

Koarynsuust KoJIJIouJHBIX paCTBOPOB 3JIEKTPOIUTAMHU.
[IpaBuno lyneue — [Napau. Koarynupyromas crnocoOHOCTb.
OnTryeckue cBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DneKTpuyecKue CBONCTBA KOJUIOUAHBIX PACTBOPOB.

KoutpoJsbHbie Bompochl o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbLHbBIE
npouecchbn»

OcHOBHBIE TIOHATHSI TEOPUU OKUCITUTEIIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCIIMTEIIBEHO-BOCCTAHOBUTEIIBHEIC CBOMICTBA BEIICCTB.

Baxaenme OKUCITUTEH 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TTPUMEPHI).
OKHCIIMTETBHO-BOCCTAHOBUTEIIBHBIN ITOTCHITHAI.

VYpaBuenue HepHcra.

CocraBneHHne OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJIbele BOIIPOCHI IO TEME «3.11e1ch0ngnqec1me CUCTEMBD»

SHGKTPOXI/IMI/ILIGCKI/IG CHUCTCMEI. KJ'IaCCI/I(i)I/IKaHI/IH SJICKTPOXUMHNYCCKHUX ITPOLECCCOB.
DIEeKTPOXUMHUYECKUE TTPOIIECCH, TPOTEKAIOIINE Ha TPAHUIIE Pa3Jiesia «METal — PAaCTBOPY.
lanpBanmyeckwmii anement Janmamsa — Axkoown.

DIEeKTPOABMKYIIAS CHJIA TATbBAHMYECKOTO JJIEMEHTA.

N3mepeHune 5IEKTPOAHBIX TMOTEHIUATOB. Psj CTaHTApPTHBIX SJEKTPOJHBIX IMOTEHIIMAJIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUH C UX IIOJOKCHUEM B pAOY HaHpH)KCHI/II/I

6. YpaBuenue HepHcra.

7.  DIeKTpoJu3 pacIjiaBoB U pacTBOpoB. KaTtoaHble 1 aHOIHBIE MPOLIECCHI.
8. OO0benuHeHHbIN 3ak0H Papasnes. Boeixoa 1mo Toky.

9.  Koppo3us metaimos. Kiaccudukanus KOppo3nOHHBIX TPOLIECCOB.

10. Xwumudeckass KOppo3usi.

11. DnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE MeTajljla M KaTOJHOE BOCCTaHOBIICHHE
OKHUCJIUTEJSL.

12. Tlpumepsl KOPpO3UHU B KUCION Cpelie U aTMOCHEPHOIT KOPPOZHH.

13. CxopocTb KOppO3UH.

14. 3amuTa METawUIOB OT KOPPO3UHU.

15. 3amuTHBIC HOKPBITHSL.

16. DaeKTpoXMMHUYECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAILIOB.

17. Xumudeckue UCTOUYHUKH TOKA. ['abBaHHUUECKUN AIIEMEHT.

18. Xumudeckue UCTOUHUKU TOKA. AKKYMYJSTOPBI.

19.

XHUMHYECKHE UCTOYHHUKHU TOKA. TOIIMBHBIC DJIEMEHTEI.



IMPUJIOKEHUE 2

7. OueHO4YHBIE CPEeICTBA VISl IPOBeIeHUs POMEKYTOUHOM aTTecTAllul
[IpomexxyTouHass  arrecTtausi HMMEET  LEJIbK  ONPENEIUTh  CTENEHb  JAOCTHXKEHUS
3aIlUIAHUPOBAHHBIX PE3YIHTATOB OOYUEHHUS 110 JUCIUILINHE 32 OTIPEICICHHBIN epuo] 00ydeHusI.

a) HﬂaHpreMbIe Pe3yJdbTaThbl Oﬁy‘{eHI/IH H OHCHOYHBIC CpeacCTBa AJisd MNMPOBECIACHUNA
l'[pOMe)KyTO‘lHOﬁ aTrrecranmmn.:



CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemblie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

OK-1
CIIOCOOHOCTBIO K

abCTPaKTHOMY MBIIUICHUIO, aHAJIN3Y, CUHTE3Y

3Hare

- OCHOBBl  JIOTUKH,  HOPMBI
KPUTUYECKOTO TOAX0/a, (POPMBI
aHaln3a;
- METOIbI a0CTPaKTHOTO
MBIIIUICHUSI TIPU  YCTAHOBJICHUH
WCTHHBI;

- METOJBI HAyYHOTO HCCIIEOBAHUS
HYTGM MBICJICHHOTO pPaCUYJICHCHUA
oObekTta  (aHanmu3) W MOyTEM
H3y4YeHHUs  IIpeaMera B €r0
[EJIOCTHOCTH, €ANHCTBE €ro 4acTei
(cunTe3)

Hepeqeub meopemuiecKux 6onpocos

1. OcCHOBHBIE METO/Ibl XUMHUYECKOI'0 aHAJIN3A.
2. OcHoBHBIE TPUOOPHI 1 000PYJOBAHKE ISl XAMHUYECKOTO aHAJIN3a BEIIECTB.
3. Metonuku nposesieHus onbIToB. [IpaBuiia TeXHUKN O€30MACHOCTH.

VYMeTh

- a/IeKBaTHO BOCIIPUHHUMATH
nH(pOPMaIINIO, JIOTHYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U TUCbMEHHYIO Peub;

- C WCHOJb30BAaHHUEM METOJIOB
abCTPaKTHOTO MBILUICHUS, aHAIN3a
u CHUHTE3a aHaJIM3UPOBATh
aNbTepHATUBHbBIC BapUAHTHI
pelieHus UCCIIeIOBATENIbCKUX
3a/a4

Ilpumepnvle npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMH U3 yKa3aHHBIX HIJKE BEIIECTB MOYKET B3aMMOJECHCTBOBATH PacTBOP
TUAPOKCHAA Kalus: MOJ0BogopoaHas kuciorta, xiuopun memu (Il), okcun yrimeponma (1V), oxcun
ceuana (ll), rugpokcua amrOMuUHUS, THIAPOKCHA aMMOHHUsA. COCTaBbTE YpaBHEHHUS BO3MOIKHBIX
peakiuuii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIIpHOU (hopmax.

2. Omnpenenute BO3MOKHOCTH BOCCTaHOBIIEHUS oKkcuja kene3a FesOs4 yraepogom mpu
cTaHgapTHHIX ycinoBusx u temreparype 1100 K. Peaknus BoccranoBnenus Fe304: Fe3sOsu) +4Cxk) =
= 3Few) +4CO¢

3. TemnepaTypHbiii kodhduiueHT peaknuu paBeH 2,5. Kak W3MEHUTCS CKOPOCTh PEAKIUU: Q)
py NMoBbIIIeHnH Temnepatypsl oT 60 1o 100°C; 6) npu oxyaxaeHUH peakunoHHON cmecH oT 50 10
30°C?

4. ns obpatumoii peakiuu FesOyx) + Hapy = 3FeO) + H2O ) 3anumrTe BeIpaskeHne KOHCTaHThI
paBHoBecust AH°, kllx = + 69,8. Ilpemnoxxute cnocoObl yBeIHUEHUSI KOHIICHTPAIMH MPOIYKTOB
peaxIuu.

5. Ilpn mnpokanvBaHMM METAJUIMYECKOTO THTaHAa oOpa3yercs OeNblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCSI B KOHLUEHTPUPOBAHHOW CEPHOM KHUCIOTE W CIUIABISIETCS CO WIeNOoYbk0. YTo
pescTaBisieT co0oi 310 coequHenne? Hanumure ypaBHEHHS BCEX yKa3aHHBIX peaKui.

6. CKOJNBKO MWUIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCThIO 1,84 r/mia




CrpyKTypHBII

[Inanupyemsle pe3ysbTaTsl

JJIEMEHT OneHouHbIE CpeICTBA
KOMITCTEHITHH 00yueHMA
notpedyercst Juist npuroronienus 2 i1 0,25M pactopa?

7. Kakue BemecTBa M B KAKOM KOJMYECTBE BBIACHATCA mpu mnpoxoxacHuu 48250 Ki
anekTpuuecTBa uepe3 pactBop xnopuaa Mapranma (I1)? CocrtaBbTe cxeMy 3J€KTpoJiM3a 3TOTO
pacTBopa.

8. AnmtomuHuil ckienad ¢ Meabto. Kakoil n3 meramioB OyaeT KOppoAUpOBaTh B Cpelle CEpHOU
KHCJIOTHI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXHUMHUECKON KOPPO3HH.

Brnanets - HaBbIKAMU IIOCTAaHOBKM LIEJIH, Ilpumepnvie npakmuyeckue 3ad0anun:
CIIOCOOHOCTBIO B YCTHOH W [IpoBecTr aHanu3 BIMSHUS KOHIIEHTPALMHU HA CKOPOCTh XUMHYECKOM pEeaKIu1
muckMeHHOW  peun  sormdecku | NaS;0O3 + HoSOs = S + SO2 + NapSOs + H2O mo skcnepuMeHTaIBHBIM JaHHBIM. [IpoBectn
0(pOPMUTH Pe3yNIbTAaThl MBIIIJIEHUS; | OOpa0OTKY TMOJYyYEHHBIX JaHHBIX C HCIOJIb30BAaHHMEM COBPEMEHHBIX HH(OPMAIlMOHHBIX
- IEJIOCTHOM CHCTEMOW HAaBBIKOB | TEXHOJOTHH. Pe3ybTaThl ONTOB MPEACTaBUThH B BHUIE TAOIUIIBI 1.
WCTIOJTb30BAHMS aOCTPaKTHOTO Tabmuma 1
MBIIILJICHUS npu pelneHnn Howmep O6bem, M Konuenrtpanus Bpewms CkopocTb
npoOsieM,  BO3HUKAIOIIMX  TIPH omeITa | NazS,03 H,O H2SO4 Na2S20s, 102 | nosmnenns | peakuun, 102,
BBITIOJIHEHUN  HCCIIE0BATENIbCKUX MOJIb/JT MYTH, C ct
paboT, HaBbIKAMU OTCTAaWBaHUS 1 1 7 2 1,3
CBOE€H TOUKH 3pECHUS 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanubiM Tabuuibl 1 mOCTpOUTh rpaduK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAlUU
THOCYNIb(aTa HATpUsl, OTIOXKHUB Ha OCH adciucc KoHueHTpanuro NaxS;0s3, a Ha ocu OpaAMHAT —
CKOPOCTh PEaKIIHH.
Crenatb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIlUU THOCYJIb(haTa HaTpHsl.
OIIK-4

TOTOBHOCTBIO C €CTCCTBCHHOHAYYHBIX HO3I/ILII/II7I OLCHUBATL CTPOCHHUC, XUMHWYECKUH U MHHepaHLHLIﬁ COCTaB 3eMHOI KODPHI, Mopq)onornqecxne 0C0OEHHOCTH
U TCHCTUYCCKHEC TUIIbI MeCTOPO)K)IeHI/Iﬁ TBCPABIX ITOJIC3HBIX NCKOMACMbIX IIPHU PCIICHUHN 3a/1a4 110 PAlIMOHAJIbBHOMY U KOMIIJICKCHOMY OCBOCHUIO

3HaTh

- OCHOBHBIE XMMHUYECKHE MOHATHS,
IOJIO’KEHUSI U 3aKOHBI;

- COBPEMEHHBIE  HaIpaBJICHMUS
pa3BUTHS HayYHBIX TCOPHIL;

Hepeuenb meopemuviecKux 60npocoe:
1. OCHOBBI XMMHYECKOH TCPMOJUHAMHUKHU: CUCTEMaA, TCPMOAHMHAMUYCCKHUC TApaMETPhI
CUCTCMEI, (I)YHKI_[I/II/I COCTOSAHHUA CUCTCMBI. HepBHﬁ 3aKOH TCpMOJUHAMUKH.
2. 3HepreTI/H<a XUMHUYCCKUX TPOICCCOB.




CrpyKTypHBII

[Inanupyemsle pe3ysbTaTsl

JJIEMEHT OueHouHbIE CpeCTBa
KOMIIETCHIIUU 00yueHMA

- METOIBl TEeOopeThdecKkoro | | 3. Ouranbnus. 3akoH ['ecca u creacTBUs U3 HETo.

SKCIIEPUMEHTAIILHOIO 4. Outponud. YpaBHeHue bonbiMana. Bropoil u TpeTuii 3aK0HbI TEPMOIMHAMUKU.

WccheoBaHusl B 0OJIAaCTH XHMUH | 5. Oueprusi ['m60ca. HanmpaBieHus: XUMHUYECKUX MPOIIECCOB.

MIPUMEHUTEIIEHO K | 6. Xumnueckasi kuHeTuka. CKOpOCTh XUMUYECKOU peakuuu. CpeaHsis U UCTUHHAST CKOPOCTH

podecCHOHABHOM IeATENBHOCTH | peaknuu. KuHeTnueckas KpuBasi.
7. CKopoCTh peakiiu U METObI €€ PEryJIupOBaHUS.
8. Bnusinue Temnepatypsl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.
9. DHeprus akTUBaIlMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.
10. KaTtanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBI. [ OMOT€HHBIN KaTaJIn3.
11. KaranuszaTopsl 1 KaTaTUTHYECKUE CUCTEMBI. [ €eTepOreHHbIN KaTanus.
12. Xumuueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHSI.
13. Cwmemenne xumuueckoro pasHosecus. [Ipuanun Jle latense.
14. PactBopbl. CrtocoObI BeIpayKeHUSI KOHIICHTPAIIUHA PACTBOPOB.
15. PacTtBopsI 351ekTponTOB. CTENEHh U KOHCTAHTA MEKTPOJIUTAYECKON AUCCOIMANU. 3aKOH
paszbaBnenust OcTBaibaA.
16. Jucconmarust KHCIIOT, OCHOBaHHM, coyieil. AM(OTEPHBIC JIEKTPOJIHTHI.
17. PactBopumocts. [lpousBeneHrne pacTBOPUMOCTH. YCIOBHE 00pa3oBaHUS W PACTBOPECHHS
OCaJIKOB.
18. Huccommanus Boael. MoHHOE pou3BeaeHue Boibl. pH.
19. I'maposnus coseil. CTeneHs u KOHCTaHTa TUAPOJIN3A.
20. Hucnepcusie cucremsl. Knaccuduxarus. JInopunpabie 1 110(GOOHBIE KOJUTOUIBI.
21. CtpoeHne KOJUIOUTHBIX YaCcTHII.
22. Koarynsauus KoJUIOuHBIX pacTBOPOB.
23. OKuCINTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BemiecTB. Knaccudukaius OKUCIUTEIbHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUH.
24, DIEKTPOXUMUYECKUE CUCTEMBI. 3aKOHbl Dapaies. DIEKTPOJHBIN TOTEHIUAIL.
25. lanpBannueckuii snement Janusis Skoow.
26. DIEKTPOXUMHUYECKHUE CUCTEMBI: AJIEKTPOJIU3 paciiaBoB. [IpuMeHeHune 31eKTpoaunsa.
27. DneKTpoan3. AHOAHBIA M KaTOJHBIA MPOLIECCHI MPU AMEKTPOJIn3e pacTBOpoB. [Ipumenenune
3JEKTPOJIN3a.
28. Koppo3sus. Bugsl koppo3un. CriocoObl 3aIUTH METAIIIOB OT KOPPO3HUHU.

YmMmetp - ONpEAENATh XUMHYECKHUH COCTaB Ilpumepnvle npaxmuyueckue 3a0anua:




CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemblie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

u CTpPOCHUE 00BEKTOB
OKpYKaroILlEen Cpeibl;

- pemarb  pacyeTHbIC  3aJa4yd
MPUMEHHUTENTIBHO K MaTepHairy
IIPOTPaMMBI;

- TPOTHO3HPOBATh BO3MOXKHOCTH
MPOTEKAHHUSI ~ CAMOIPOU3BOJBHBIX
MPOIIECCOB B pa3IMYHBIX

XUMHNUYECCKHUX CUCTEMAX

1. HamucaTh 37€KTpOHHBIE YpPaBHEHHS 3JIEKTPOAHBIX IPOLIECCOB, YPAaBHEHUE CYMMAapHOMU
TOKOOOpasyromel peaxiuu, BbIYucauTh DJ[C raapbBaHUUYECKOTO 3JEMEHTa, €CIUM KOHIEHTPAIuu
MOHOB MeTa/mIoB paBHbL: [AIF*]=0,001 moms/1, [C0?*]=0,1 Momns/m.

2. HanucaTth MOHHBIE U MOJICKYISIpHBIE ypaBHeHH peakiuii ruaponm3a comeit: KsPOs; Na2SOs;
ZnCl.

3. 3aKOHUNTH YpaBHEHMsI pEeaKLUii, HANKCaB X B MOJIEKYJISIPHON U MOHHOH opmax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuna kanbiusa coaepxutcs 478,8 r Ca(OH),. IlmotHOCT pacTBOpa
1,14 r/mn. Paccunraiite: o(Ca(OH)z2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHUS OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. Hammcarb 3JIEKTpOHHBIE YPAaBHEHHsI JIIEKTPOIAHBIX IIPOILIECCOB, YPAaBHEHHE CYMMapHOU
TOKOOOpasyromiel peakiuu, BhIYUCIuTh DJ[C ranpbBaHMUYECKOTO 3JIEMEHTa, €CIU KOHIIEHTPAIuH
HOHOB MeTaIIoB paBHBL [Mn?*]=0,01 moms/m, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUS PEaKIIMii, HAIMCaB WX B MOJICKYJISIPHOW ¥ HOHHOU (popmax:

NH4+OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

8. Hammcath ypaBHEHUS peakiuii THAPOJIHM3a B MOJIEKYIsipHOM U HoHHOM BHe: Al(SO04)s, KCI,
Na>SOs.

9. HammcaTe 5JI€KTpOHHBIE YpPaBHEHHUSA OJJIEKTPOAHBIX MPOILECCOB, YpaBHEHHWE CYMMapHOMU
ToKoOOpa3yroeil peakiuu, BbIYUCIUT, DJC rajbBaHHMUECKOTO 3JEMEHTA, €CIIM KOHILIEHTPAlUH
MOHOB METaJIoB paBHBI: [ZNn?*]=0,01 mMoms/1, [Cu*]=1,0 Moms/m.

10. Cynbdar amomunans maccoir 36,4 r pactBopwind B 100 T Bombl. [IIOTHOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi1. PaccunTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hanucatrh 5J€KTpOHHBIE YpPaBHEHHUsS SJIEKTPOIHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOU
TOKOOOpa3ytomeil peakiuu, BoIYUCIUTh, DJIC raJbBaHHMUECKOTO 3JEMEHTA, €CIIM KOHIIEHTPAIHH
MOHOB MeTaJIoB paBHbl: [Mn?*]=0,01 mouns/1, [Ag*]=1,0 Mons/m.

12. 3akOHYHTH ypaBHEHUS PEAKIIHI, HAITMCaB UX B MOJICEKYJIIPHOM M HOHHOM BUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenurte TEpMOAMHAMUYECKYIO BO3MOXKHOCTD ITpoTekaHus peakiuuu CaOw) + 2 C) =
= CaCz ) + COq), AHr = 460 x/I>x npu cTaHAapTHBIX YCIOBUsIX. Paccunraiite TemmnepaTypy Hadaia
peakiuu, ecau  S(Ca0)=38 J[Ix/monp K; S(C)=6 [x/momsK; S(CaCz)= 70 Jx/monb-K;
S(CO)=197 Ixx/monb-K.




CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemblie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

14. CoctaBbTe YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI:
KMnO4 + NaNO; + HSO4 —, Cr2(S0O4)3 + Bra + NaOH —.

15. Onpenenure TEPMOIMHAMUYESCKYIO BO3MOXKHOCTD npoTekanust peakuuu 2 Clh ) + 2 H2O(r
=4 HCly) + Oz (), AHy = 115,6 /I mpu craHgapTHBIX ycloBHsX. Paccuurtaiite Temmeparypy
Havana peakuuu, eciau S(Cl)=223 JTx/monb-K; S(H20)=189 Ix/mons K; S(HCl)= 187 I/monb-K;
S(02)=205 x/monb K.

16. Hanmcath ypaBHEHUsI peakiuii Tuapoin3a B MosiekysipHoM u noHHoM Buze: CrCls, NaNOg,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITHH:
K2Cr207 + NazSO3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuus MpoTeKaeT 1Mo ypaBHeHHIO Hz ) + |2 n = 2 Hly). Hauanpnas
KOHIIEHTpamwms Bojopoda 2,1 Monw/n, moxa 1,5 monp/n. Bo CkombKO pa3 M3MEHUTCS CKOPOCTH
peakmuu, Kornaa mpopearupyet 30% Bomopoaa?

19. B 640 mu Boast pactBopmim 160 1 xmopupa xenesa (I1I). [moTHOCTH MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cum; Cox; Cm; N(FeCl3) u N (H20); T.

20. OmnpenenuTe TEPMOIUHAMUYECKYIO BO3MOKHOCTH MpOTeKaHusl peakiuu CSy ) +3 Orn)=
=CO2 ) + 2 SOz (), AHr = -1075 x/Ix mpu cTaHgapTHBIX yCIOBUSAX. Paccumraiite Temmneparypy
Hauana peakuuu, eciu S(CS2)=151 Jix/monb-K; S(02)=205 x/monb K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 x/mons K.

21. Peakmus mper mo ypaBHeHHo: 2 Hx ) + S np = 2 HoS(). Havanbnas xoHIEeHTparms
BOJIOpOJa 2 MOJIb/J, cepbl 1,5 Monb/n. Onpenenure BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh peakluu K
MOMEHTY, Korja npopearupyet 0,7 MoJb/1 Bojgopoaa?

22. Onpenenute TePMOAMHAMUYECKYIO BO3MOXKHOCTh IPOTEKaHUS peakiuu 2 ZNS ) + 3 O =
=2 2Zn0 ) + 2 SOz (), AH = -890 x>k mpu cTaHAapTHBIX YCIOBUsIX. PaccuuTaiite Temmeparypy
Hauana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/mons - K; S(ZnO)= 44 Jx/mons K;
S(S02)=248 Jxx/mons-K.

23. HavanpHble KOHIEHTPALIMU UCXOAHBIX BellecTB B peakiuu: 2 SO: ) + Oz ) = 2 SO3 () Ob1Tu
paBHbI 1,8 Monb/n SO; u 2,4 Monb/n O2. Bo cKoJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
korja npopearupyet 0,8 monb/n SO2?

24. B pactBope optodocdopHoii kucmoTel Maccod 1200 r u mnotHocThio 1,153 r/mn
conepxkutcs 312 r HaPOy. Paccunraiite: @(H3PO4s); Cv; Cox; Cm; N(H3PO4) 1 N (H20); T.

Bnaners

HaBbIKaMH IMPUMCHCHU

Ipumepnvie npakmuueckue 3a0aHua:




CrpyKTypHBII
JJIEMEHT
KOMITIETEHIINU

[Tnanupyemblie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

OCHOBHBIX XHUMHNYECCKHUX 3aKOHOB B
podecCHOHABHON IeATEITHFHOCTH,

- MMPaKTUICCKUMHU HaBbIKaMH
TCOPCTUICCKOTO n
OKCIICPUMCHTAJIBHOT'O

HCCIIETOBAHMS B 00JIaCTH XUMUAHN

1. Ons peakuuu CHy ) + CO2 () = 2 CO () + 2 Ha () onpenenute BO3MOKHOE HAMPABJICHUE
CaMOIPOMU3BOJIBHOTO TEUEHUS PEaKLUUU NIpU CTAHJAPTHBIX YCIOBUSAX WU Ipu  Temreparype T
=927°C, ecnu TennoBoit > PEKT peakmuyu 10 3aJaHHOH TeMIIepaTyphl He M3MEHHUTCS. YKaKHUTe: a)
BBIIETISICTCSl WM TOTJIOLIAETCSl ASHEPrHsl B XOJAE peakuuu; 0) MpUUYMHY HAWJIEHHOIO H3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadasaa peaKLuu.

2. BoIpa3uTe yepe3 KOHILEHTPALUU PeareéHTOB KOHCTAaHThl PAaBHOBECHS CIEAYIOIIMX PEaKIHii
Nowy + 3 Hoey = 2 NHzp), AH = -92,2 xJ[)x. YKakuTe HamnpaBiIeHHE CMEIIECHHS XUMHUYECKOTO
PaBHOBECHS 3THUX pEaKUUi: a) MpU NOHWKEHUU TEMIIEpaTypbl, €CIIM JaBJI€HUE TOCTOSHHO; 0) Mpu
MOBBILICHUH JJaBJICHUSI, €CIIM TEMIIEpaTypa MOCTOSHHA.

3. CKOJTBbKO MWITHIHTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C MIIOTHOCTHIO 1,84 r/mi
notpebyetcs 11 npurotoBienus 2 i1 0,25M pactopa?

4. Kakue w3 crneayroomux coneil moasepratorcs ruaponusy: NapSiOs. Cu(NOs)z. KBr?
CocTtaBbTe MOHHBIE M MOJEKYJSPHBIE YpaBHEHHUS THAPOJIM3a COOTBETCTBYIOIIMX cojiel. Kakoe
3HaueHue pH (< unu> 7) UMErOT pacTBOPHI 3TUX COJEH?

5. 3o1b ruApOKCHIa Maruus mosydeH myrem cMenuBanus 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 u. pactBopa NaOH. Omnpenenurte 3apsii 4acTUIl MOTYYEHHOTO 30JI1 M HAIHIIHUTE
dbopmyiTy ero MUIIEIUIBI.

6. PaccunTaiiTe 31EKTPOJBIKYIIYIO CUIY M ONPEIACIUTE HAMpPaBJICHUE CaMOIPOU3BOJILHOTO
NPOTEKAHUS pEaKIUu TpU CTAaHAAPTHBIX YCIOBUSX, HCIOJIb3ysd 3HAUYEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENbHBIX MoTeHIHanoB HJ + H3POs — Jo2 + H3POs + H:0.

7. llpuBegute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISPHBIE ypaBHEHUS pEaKIui,
HPOTEKAIOIINX TP IEKTPOXUMHUIECKOH Koppo3uu raigpBaHonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQXXHOM Bo3ayxe. Ompenenure yObUIb Macchl aHOJa MpPU KOPPO3UU B KUCIOW cpexae 3a 20 MuH,
€CJIM CKOPOCTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPABHEHHS SJIEKTPOJHBIX MPOIIECCOB (aHO MHEPTHBIN) U
MOJIEKYJIIPHOE YPaBHEHHE PEaKIIH, IPOUCXOIAIICH MpH 31ekTpoiau3e pactBopa CoSOs,
Boruncnute dakTuyeckoe KOJIMUECTBO METaslia, MOJYYeHHOTO Ha KaTo/Ie MPHU AJIEKTPOIIN3e
Co(NO3)2, eciu 37eKTPOIIH3 MIPOBOAMIM B TedeHur | 4. Bpixoa MeTaiia mo ToKy cocTaBui 85%.
YkaxxuTe BO3MOKHbIE MPUYHUHBI YMEHbBIIIEHUS BBIX0OAa METaJJIa TI0 CPABHEHUIO C PACUETHBIM.




6) HOpHI[OR NMpOBEACHUA HpOMe)RyTO‘IHOﬁ aTTeCTalluy, MoKa3aTe/ii U KPUTEPUN
OICHUBaAHUA:

[Ipomexxyrounasi aTTecTalys IO JUCHUIUIMHE «XHUMUS» BKIIOYACT TEOPETHUYECKHE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUJarOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHus, BBISIBIIAIONINE CTENICHb C(OOPMUPOBAHHOCTH YMEHHH M BIIAJICHUH, TPOBOIUTCS B hopMe
9K3aMeHa.

DK3aMeH MO0 JaHHOHW MUCHMIUIMHE MPOBOJUTCS B YCTHOH (hOpME MO 3K3aMEHAITMOHHBIM
ouseraM, KaXAbI M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJIH4YHO» (5 OamnoB) — oOyyarouiuiicss JEMOHCTPUPYET BBICOKUH YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTHYeCKOe U TIIyOOKOe 3HaHWE
y4eOHOTO Marepuana, CBOOOIHO BBHITIONHSET NMPAKTUYECKHE 3aJaHus, CBOOOIHO OIEpPHUPYET
3HAaHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaLUSAX IMOBBIIICHHON CJIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamia) — oOyyaroluics JIEeMOHCTPUPYET CpPEIHUN YPOBEHb
C(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYNTENbHbIE OIMMOKHM, HETOYHOCTH, 3aTpPyAHEHHs TpH aHAJUTHYECKHX OIEpalusX,
NepeHoce 3HAaHWH U YMEHU Ha HOBBIE, HECTAHJAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yI0BJIETBOPUTEIbHO» (3 Oamia) — oOyyaroniuiicss 1eMOHCTPUPYET MOPOTOBBII
YPOBEHH C(HOPMUPOBAHHOCTH KOMIIETEHIIUN: B XOJI€ KOHTPOJIbHBIX MEPONIPUATHN JOTTYCKAIOTCS
OIMOKH, TPOSBISIETCS OTCYTCTBUE OTACTHHBIX 3HAHWH, YMEHHH, HABBIKOB, OOyYalOUIHICS
WCTIBITBIBACT 3HAYUTENBHBIC 3aTPyTHEHUS TPU OTIEPUPOBAHUM 3HAHUSMH W YMEHUSMHU TIPH UX
MepeHOCe Ha HOBBIE CHTYaITUH.

— Ha OIICHKY «HEYA0BJETBOPUTEILHO» (2 Oamia) — oOyJaromuiicsl IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHYECKOrO MaTepHualia, AOMYCKAaeT CYIIECTBEHHbIE OINMOKU, HE MOXKET
MOKa3aTh MHTEJUIEKTyalbHbIe HABBIKW PELICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJ0BJIEeTBOPHUTEJAbHO» (1 Oay) — oOyJaronuiicss He MOXKET MOKa3aTh 3HAHUS
Ha ypPOBHE BOCIPOM3BEACHHS U OOBbACHEHUS UHPOpMAlMU, HE MOXET [0Ka3aTh
MHTEJUIEKTyaJIbHbI€ HaBBIKU PEILIeHUs IPOCTHIX 3a/1a4.



