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JIner akTyanusanuu padoyeil nporpaMmsl
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PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojTy Ha 3acefanuu Kapeapsl XuMHUU
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3aB. kadeapoii E.A. BonkoBa




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEIHHOU PabOThl, HEOOXOAUMBIX ISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumnirHa XuMus BXOAUT B 00s13aTEIbHYIO 4aCTh Y4€OHOI 0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

XuMus B 00beMe cpeiHelt 00pa3oBaTeNbHOMN MIKOJIBI.

3HaHus (yMEHUs, BIIAICHUS ), TOJyYSHHbIE IPU N3YYEHUH JaHHOM TUCIUIUIMHEI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbrare ocBOE€HUS AUCUUILINHBL (MOAYIs) «XUMUS» 00ydaromuiics JOJKeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnocoben NMPUMCHATH CCTCCTBCHHOHAYYHBIC U OGH.[CHH)KCHepHLIe 3HaHHUA, METOAbI
MAaTEMAaTHYCCKOT'O daHAJIM3a 1 MOACIIMPOBAHUS B obmactu HpO(l)CCCHOH&JIBHOﬁ JACATCIIBHOCTH

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHBIE M OOIICMHKECHEPHBIC 3HAHUS IS
pelieHrs BONpOCOB B MPOPECCHOHANTBHON AESITETbHOCTU
OIIK-1.2 IIpumeHnseT MeToABI MaTEMAaTHYECKOIO aHATIN3a U MOJEITMPOBAHUS IS

yIpaBieHUs MPOU3BOACTBOM U Ka4€CTBOM MOJUTpadudecKoi u
YIAKOBOYHOM NMPOAYKIIMH

OIIK-1.3 ["'oTOBUT MaTepuanbl U aHATU3UPYET I COCTABIICHUS HAYUHBIX
0030pOB, MyOIMKaIUHA, OTYETOB




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

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX €IMHUIL 252 aKkaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 132,4 akaj. yacos:

— aynutopHas — 126 akaj. 4yacos;

— BHeayauTopHas — 6,4 akaJ. 4acos;

— camocTosTenbHas pabota — 48,2 akaj. 4acos;
— B popme npakTudeckoil moaroroBku — 0 akai. vac;
— MOATOTOBKA K 3k3aMmeny — 71,4 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas pabora E z dopma TeKyIero
o =
I B aKaJl. yacax 3} Bu KOHTPOJIS
Paznen/ Tema 3 (B aan. uacax) =l = A N P Kox
g 3 © | caMOCTOSITENBHOM | yCIIeBaeMOCTH U
JUCIIUILIAHB 3 g« " KOMITETEHIIUH
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. O =
1. Pazgen 1
1.1 Ilepuoanueckas CaMOCTOSITEIbHOE
CI/ICTCMpa éIT OCHHE aTOMOB H3ydeHUe OIK-1.1,
3J1€MCHT'OB §HMHHCCKaﬂ 8 21 11):361-101?1 Tectnposarne. OIIK-12,
: M OIlK-1.3
CBSI3b. JIUTEPATYPHI.
Odopmienne
OTYETA I10
J1abopaTopHOIi
parop 3amuTa
padore. nabopatopHoi
1.2 Xumnueckas Brmonnenne ;)GOTIE)I OIIK-1.1,
Té MOJIMHAMHKA 8 6 8 FIOMATITHETO Cnaqz Z[OMaI_;.IHeI‘O OIIK-12,
PMOA ’ 3amanus Ne 1. OIIK-1.3
3aganus Ne 1.
CaMocToATeIEHOE
TecrupoBanue.
H3yUYeHHE
yueOHOM
JIUTEPATYpPHI.
Odopminenne
1 OTYETA I10
nabopaTtopHoOH
3amura
pabore. J1a00paToOpHOIt
Brmmonnenue 211360TI£ OIIK-1.1,
1.3 Xumuueckas KUHETHKA. 8 6 8 JIOMAaIIHETO C aqs OMaLﬁHero OIIK-1.2,
3amannsg Ne 2. A a OIIK-1.3
3aganus Ne 2.
CaMoCTOATETBLHOE
TecrupoBanue.
H3yUYeHHE
yueOHOM
JIUTEPATYpPHI.
Odopmnenne
0oTYeTa Io 3amura
nabopatopHoi nabopaTtopHoi
OIIK-1.1,
1.4 PacTBOpBI 3JIEKTPOJIUTOB paborte. paboTHI.
8 18 10 OIIK-1.2,
Y HEDJIEKTPOJIUTOB. Brimonnenue Cpaya gqomalnrHero OIK-1.3
JIOMAaIIHETO 3aganus Ne 3. '
3aganus Ne 3. TectupoBanue.
CaMOCTOSITENHHO




€ U3yYCHHUE

yueOHOM
JIUTEPATYPHI.
Odopmienue
OTYeTa 110
nabopaTopHOH
paborte. 3amura
1.5 KoMILICKCHBIC Beinonnenue nabopaTtopHO OIIK-1.1,
c;)e - 4 6 5 JIOMAILHETO paboThI. OIIK-1.2,
a ’ 3aganus Ne 4. Craua goMaIIHero OIIK-1.3
CaMoCTOATEILHOS 3ajanus Ne 4.
H3y4YeHHE
y4eOHOi
JUTEPATYPHI.
HWroro no pazaeny 36 36 33,1
HWroro 3a cemectp 36 36 33,1 9K3aMeH
2. Paznmen 2
Odopmienne
OTYEeTA 10
nabopaTopHOi Samra
pabore. nabopaTopHO
Brimonnenue 560“[,)1 OIIK-1.1,
2.1 JlucriepcHbIe CHCTEMBI 2 10 52 JIOMAIIHET O p ) OIIK-1.2,
Cpaya gqomaIiiHero
3aganust Ne 5. OIIK-1.3
3aganus Ne 5.
CaMOCTOSITEIbHOE
TecrupoBanue.
H3yUueHHE
yueOHOM
JUTEPATYPHI.
Odopmienune
OTYEeTA 10
nabopaTopHOi Samra
patore. nabopaTopHO
2.2 OKUCIUTEIBHO- Brimonnenune AGOTEL OIIK-1.1,
BOCCTAHOBHUTEJIbHBIE 6 8 4 JIOMAILHETO C a‘ig OMaIJ._lHeFO OIIK-1.2,
MIPOLIECCHI. 3amadusg Ne 6. o a OIIK-1.3
3agaHus Ne 6.
CaMocToATETHLHOE
TecrupoBanue.
H3yUYeHHE
y4eOHO
JUTEPATYPHI.
Odopmienne
0OTYETA 110
nabopaTopHOi ammta
paGore. nmabopaTtopHoOi
2.3 DIIEKTPOXUMHYECKUE Brmosmenye 2]:60T1g OIK-1.1,
CI./ICTeJI:/IbI P 6 12 4.9 AIOMAILHETO C aqg OMaIJ..IHCFO OIIK-1.2,
’ 3aganus Ne 7. flata 1 OIIK-1.3
3aganus Ne 7.
CaMocCTOsTENBHOE
TecrupoBanue.
U3ydeHHe
y4eOHO
JIUTEPATYPHI.
Odopmienne
OTYETA 10
2.4 TTonumepsl. 4 6 1 P ) paTop OIIK-1.2,
CaMocrosTensHoe paboTsl.
OIIK-1.3
H3y4YeHHE TectupoBanwue.
yueOHO
JIUTEPaTypPhIL.
HWroro no pazaeny 18 36 15,1
Hroro 3a cemectp 18 36 15,1 DK3aMeH




Hroro o aucumruinHe | 54 | 72 | |48,2| JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npornecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBAaTENbHOE U3JIOKEHHE MaTepHralia B TUCIIUILIMHAPHOM JIOTUKE, OCYIIECTBIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIHM, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIEHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

B nexmum MOryT HCIIOJIb30BaThCS AIEMEHTHI MPOOIeMHOT0 n3noxkeHus. [Ipodiemuas
JICKIMS] HAYMHAETCS C BOIIPOCOB, C IIOCTAHOBKH MPOOJIEMBI, KOTOPYIO B X0OJI€ M3JI0KEHUS
MaTepHaia HeoOXO0JMMO peImnTh. Takas JIEKIUs MPeICTaBIsAeT co00il 3ausTHE,
Mperoararoiee HHUIUHPOBAHHOE MTPETI0IaBaTeNIeM IIPUBIICYCHUE aAYAUTOPUH K PEILICHHIO
KpYIHOW Hay4HOH Mpo0JieMbl, paCKpbIBA€T BO3MOKHBIE ITYTH €€ PEelIeHUs, T0KA3bIBAET
TEOPETUYECKYIO U NMPAKTHUUECKYI0 3HAYMMOCTb JocTHKeHui. Ha nmpoGieMHo# ekuun HoBoe
3HaHUE BBOAMTCS KaK HEM3BECTHOE Ul CTyAEeHTOB. [lonydenHas uHpopmaius ycBauBaercs
KaK JJMYHOCTHOE OTKPBITHE €I11€ HE U3BECTHOTO ISl ce0sl 3HAHMSL.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeIbHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YAIN3alllH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X01€ KOTOPbIX
yueOHasi paboTa MPOBOAUTCS € pealbHbIMU XMMUUYECKMMHU BeliecTBamMu. Ha mabopaTopHbIx
paboTax BBIIOJIHIIOTCS IPYIIOBBIE UM UHIAUBHIyaTbHbIE 3aJaHUsI 10 TPOHIEHHON TeMe.
ITpoBenenue nabopaTOpHBIX pabOT HEOOXOIUMO NPEABAPATH MHCTPYKTAXKEM I10 MpaBUiIaM
6e3omacHoil paboThl B XUMHUYECKO 1abopaTopuu. OCHOBHBIM YCJIOBHEM JOMYCKa CTYACHTOB
K J1abopaTopHOii paboTe sABiIsgeTCS X 00s13aTeNbHAast OJIrOTOBKA K HEll ¢ COCTaBIEHUEM
TEOopeTUYEeCcKOoro BBeieHus. [Ipu npoBeeHnn 1ab0paTOPHBIX 3aHATUI MCIOIB3YETCS METO.
KOHTEKCTHOTO 00yueHHsI, KOTOPBII M03BOJIIET YCBOUTh MaTe€pHall IyTeM BBISIBICHUS CBA3EH
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
MOJIyJIbHOT'O 00y4eHHs. BBINOIHUB 3KCIEPUMEHT, 00ydarouuiics GopMyIupyoT
0000111€eHHbIE BBIBO/IBI 110 CEPUHU OTIBITOB, UCIIOJIB3Ys IPUEMBI AHAJIOTUN U CPABHEHMS.

CamocrosTenbHas paboTa CTyI€HTOB SBJISIETCS OJJHUM U3 Hanbosee 3(h(HheKTUBHBIX
CpEeACTB Pa3BUTUSA NOTPEOHOCTH K OyayiieMy camoobpa3zoBanuio. CamocrosiTenbHas paboTa
CTY/IEHTOB BKJIIOYAET B ce0si caMmble pa3HOOOpa3HbIe (POpPMBI yUeOHOH 1A TeNbHOCTH:
BBINOJIHEHUE JOMAIIHUX 33aJJaHUi, 3aBeplIeHrne 0(hOpMIIeHHUs J1JaOOPaTOPHBIX padoT,
MOJIFOTOBKA K MPAKTUKYMY, H3y4eHHE OCHOBHOT'O U JIOMIOJHUTEIBHOTO MaTepuaa 1o
y4eOHUKaM M TOCOOMSIM, UT€HHE U MpopaboTKa HayYHOH JITepaTypbl B OMOIHOTEKE,
HanucaHue pegepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJUIOKBUYMaM, 3a4€TaM, HTOTOBOH
aTTeCTallUH.

CamocrosTenbHas paboTa CTyIEHTOB JOJKHA OBITh HalpaBiieHa Ha 3aKPeTICHUS
TEOPETUYECKOI0 MaTepraa, 3J10KEHHOTO MperoiaBaTesieM, Ha MPopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSTENIbHOE U3yUEHHE, Ha MTOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 3aJJaHUH U MOATOTOBKY K PYOSKHOMY U 3aKIIIOUUTEILHOMY
KOHTpoJIt0. [TomrMo 3Toro, o6ydaromuecs NpeCTaBIsAOT Pe3yJIbTaThl CBOEH
CaMOCTOSATENILHON PabOThI B BUIE TIPE3CHTAIUH.

CamocrosTenbHas paboTa CTyI€HTOB 110 AUCHUIUINHE « XMMHUs» BKIIIOYAET PELICHHE
3aJa4 ¥ BBINIOJIHEHNUE 33/1aHUI PENPOyKTUBHOTO XapakTepa 10 allfOPUTMY,
IIPEUI0KEHHOMY ITPEIo1aBaTeNeM.



[Tnan-rpaduk, TuTeparypa, MaTepUabl K JEKIUAM U J1a00paTOpHBIM paboTaM, TECThI
JUISL TEKYIIETO KOHTPOJIS,, BOIPOCHI JUISI UTOTOBOTO KOHTPOJISL BBUTOKEHBI JIJISI
CaMOCTOSITENIbHON paboThl 00yyaromuxcs Ha oopa3oBarensHoM noprasie ®I'bOY BO
«MarHuTOropcKMii rocy 1apCTBEHHbIN TeXHUYEeCKu yHuBepcurer uM. I'.1. Hocosay.

OOyuarouuiicss MOXKET MPOUTH B AUCTAaHIIMOHHOHN (popme oHnaiH-Kypc «Kak xumus
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 IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHas JInTeparypa:

1. T'enspman, M. U. Xumus : yaue6nuk / M. . I'enbdman, B. I1. FOctpaTtoB. — 4-¢
3. — Cankr-IletepOypr : Jlanb, 2022. — 480 ¢. — ISBN 978-5-8114-0200-7. — Texker :
ANEeKTPOHHBIH // JIaHb : a5IekTpoHHO-OnOMoTeuHas cuctema. — URL:
https://reader.lanbook.com/book/210221 (mata obpamienus: 15.01.2026). — Pexxum goctyma:
JUIsL aBTOPHU3. MOJIb30BATEIEH.

2. AxwmeroB, H. C. O0mas u Heopranuyeckass xumus : yaeOHUK s By3oB / H. C.
AxmetroB. — 14-e usn., crep. — Cankr-IlerepOypr : Jlanws, 2025. — 744 c. — ISBN
978-5-507-50851-8. — TekcT : a1eKTpoHHBIH // JIaHb : 31eKTpOHHO-OMOINOTEeYHAs cucTeMa. —
URL: https://e.lanbook.com/book/481298 (nara obparmienus: 18.01.2026). — Pexum goctyna:
JUISL aBTOPU3. MTOJIb30BaTENCH.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Konsna, JI. T'. Xumus : yue6Hoe ocodue / JI. I'. Konsima, JI. I'. Tapactok ; MI'TV. -
Maruurtoropek : MI'TY, 2015. - 1 anektpos. ont. auck (CD-ROM). - 3arm. ¢ TuTys1. 3KpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (nara obparmeHus:
15.01.2025). - MakpooObeKT. - TeKCT : 3eKTPOHHBIN. - CBeieH s TOCTYIHBI Takxke Ha CD-
ROM.

2. Mynnuna, 3. P. OcHOBHBIE KJacChl HEOPraHMUECKUX COCTUHEHUH | yueOHOe
noco6ue [ By3o] / 3. P. Mynnuna ; MarHUToropckuii rocy1apcTBeHHbIN TEXHUUECKUI
yauBepcuteT uM. I'. . Hocosa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 2022. - 1 CD-
ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274 (xarta oOpamieHus:
15.01.2025). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TEeKCT : 2IeKTPOHHBIH. -
Ceenenus goctymnHbl Takxke Ha CD-ROM.

3. Mymnuna, 3. P. XuMmudeckas TepMoIuHaMuKa : IpakTukym / O. P. Mymiuna, O. A.
Muiypuna ; Marautoropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropck :
MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata obOpareHwus:
15.01.2025). - MakpooObeKT. - Tekcr : aneKkTpoHHbId. - CBeneHHs ocTymHbI Takke Ha CD-
ROM.

4. Mumypusa, O. A. Xumnueckast kuHeTuka. CoCTOSsHHE XUMUUYECKOTO PABHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpiioBa ; Marauroropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara obpamieHus:
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ROM.

5. Mensnuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuil yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arun. ¢ tutyin. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nata obparieHus:
15.01.2025). - MakpooObeKT. - Teker : anekTpoHHbId. - CBeleHus JocTyHbI Takke Ha CD-
ROM.

6. Menanuk, H. JI. lucniepcubie cucremsl : npaktukym / H. JI. Measnuk, 3. P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexuuueckuit yu-T um. I'. K. Hocosa. -
Maruautoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arx. ¢ TuTyn. SKpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOpartieHwus:
15.01.2025). - MakpooObeKT. - Teker : ayeKkTpoHHbId. - CBeleHus JocTyHbI Takke Ha CD-
ROM.

7. MymuHza, 3. P. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUY | IPAKTUKYM [ 1715
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHATOTOPCKHUI roc. TEXHUYECKHIA YH-T UM. [
. Hocoga. - Marauroropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nara
obpamienus: 15.01.2025). - MakpooObekT. - TekceT : 37eKTpOoHHBIH. - CBeICHHSI 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 (nara obpateHus:
15.01.2025). - MakpooObeKT. - TeKCT : 2IeKTPOHHBIH.

9. Mynnuna, J. P. DnekTpoxumus : mpakTukyM [1uis By3oB] / 3. P. Mymiuna, O. A.
MumypuHa ; Marautoropckuid roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (naTa oOparueHus:
15.01.2025). - MakpooObeKT. - TeKCT : 3eKTPOHHBIN. - CBeleH s OCTYIHbI Takxke Ha CD-
ROM.

10. KopoBun, H.B. O6mmas xumusi: y4eo. [uid TEXHUYECKUX HaIlpas. U CIIeL.

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

11. KpaTkuii cipaBoyHUK (PU3HKO-XUMHUUECKUX BelnnuyuH / cocT.: H. M. bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. TumodeeBa; moa pen. A. A. Pasuens, A. M.
[TonomapeBoii. - 10-e u3zn., uctp. u goi. - CII6. : UBan ®enopos, 2003. - 238 c. : uin. - ISBN
5-8194-0071-2. - TekcT: HETTOCPECTBEHHBIH.

12. 3BecTus BRICIIUX VUEOHBIX 3aBeNeHUH. XUMUS M XUMUYECKast TEXHOJIOTHSI:

B) MeToauuyecKkue yKazaHus:

1. Mumyprna, O.A. DHepreTuka XUuMUYECKHUX ITPOLIECCOB: METOAUYECKHE YKa3aHUS K
71a060paTOpHBIM paboTaM MO JUCIUIUINHE «XUMUS» ISl 00yJaronuXcs BCeX HalpaBiIeHUH
MOATOTOBKU U CHelHanbHOCTeN AHEBHOU (opMbl 00ydenus / O.A. Muirypusa;
Marnurtoropckunii roc. Texaudeckuid yH-T uM. ['. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEMOCPEICTBEHHBIN.

2. Konspa, JI.LI'. Xumuyeckass TepMOAMHAMUKA: METOANYECKUE YKA3aHUS IS
CaMOCTOSITENILHOM pabOThI MO TUCHUIUINHE «XUMHUS» AJIs1 00yUYaroluXCcsl BCEX HanpaBlIeHUI
MOATOTOBKH U crienuaibHOCTel Beex ¢opm ooyuenus / JI.I'. Konsima; MarauToropcekuii roc.
texHudeckuil yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2023. —
18 c. — TekcT : HenmoCpeACTBEHHBI.
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https://host.megaprolib.net/MP0109/Download/MObject/2886

3. Komsna, JI.I'. CkopocTh XMMHUECKHUX PEAKLIMA U XMMUUYECKOE PAaBHOBECHE:
Mertoauyeckre yka3aHus K JaOOpaTOpPHBIM paboTaM IO AMCHUIUIMHE «XHUMUS» IS
00yJaroImuxcs BceX HaIpaBJICHUH MOATOTOBKY M CIIEIIMATBHOCTEN BceX (hopM 0OydeHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. rexuudeckuii yu-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY nm. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.1. Xumunyeckas KuHeTHKAa. XUMHUECKOE PAaBHOBECHUE:
METOAMYECKUE YKa3aHUs I CAMOCTOSATEIIEHOM PabOThI IO 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 :
HEINOCPEICTBEHHBIMN.

5. Uynpoga, JI.B. PacTBopsl: MeToin4eckas pa3paboTka K 1abopaTopHBIM paboTaM 1o
JTUCHUTUIAHE «XUMHSD TSI 00yJaIOIIMXCsl BCEX HAIPABICHHU MOITOTOBKH U
cnenuanbHOCTel Beex popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuudecknuid yH-T uM. I'. M. HocoBa. — Marnurtoropck : MI'TY um. I'. 1. Hocoga,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uynpona, JI.B. PacTBopsl: MeToin4ecKas pa3paboTKa K CaMOCTOATEILHOU paboTe
M0 JUCHUTUIAHE «XUMHSD» JUTsl 00YJaIOIIMXCS 10 BCEM HAIPABJICHUSAM TOATOTOBKHU U
CHenrabHOCTIM Beex ¢opMm odyuenus / JI.B. Uynposa, 3.P. Mymnuna, O.A. MumypuHa;
Marnurtoropckuii roc. rTexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TVY um.
I'. . HocoBa, 2023. — 26 c. — TekcT : HENOCPeICTBEHHBIH.

7. Konsina, JI.I'. Konnouniable pacTBOpBI: METOIMYECKUE YKA3aHUS K J1aOOpaTOpHOM
pabote 1o AuCHUIUINHE « XUMHSD» U 00yJaIOMIMXCs 110 BCEM HANpPaBJICHUSIM ITOATOTOBKH U
crnienuanbHOCTAM Beex ¢opm odydenus / JL.I'. Komsna, JI.A. boassin; Marauroropckuii roc.
texandeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2023. — 9
c. — Tekcr : HenmocpeACTBEHHBIM.

8. Konsapna, JI.I'. OkuciantenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOIUYECKUE
yKa3aHMs K 1a00paTOpHOl paboTe Mo AUCHUIUINHE « XUMHUS» I 00yJarOIMXCs BCEX
HanpaBJIeHUH MOATOTOBKYU M crelMaibHOCTel Beex ¢popm obyuenus / JI.I'. Konsina, E.B.
Tapacrok; Marauroropckuii roc. rexundeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. — 10 c. — TekcT : HENMOCpeACTBEHHBIM.

9. Konsna, JI.I'. OkucauTenbHO-BOCCTaHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
IIPOLIECCh: METOMUecKas pa3paboTka K caMOCTOATENbHOM paboTe 11 o0ydaromuxcs no
BCEM HaIPaBJICHUSIM MOJITOTOBKU U CIIeUaIbHOCTAM Beex Gpopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, O3.P. Mymmna; Marauroropckuii roc. rexunueckuii yu-T um. I'. M. Hocosa.
— Maruuroropck : MI'TY um. I'. Y. HocoBa, 2017. — 41 c. — Tekcr : HemocpeiCTBEHHBIH.

10. Mumrypuna, O.A. DNeKTpOXUMHUYECKNE TIPOLECCHI: METOAUYECKHE YKAa3aHUS K
nabopaTopHoil paboTe Mo AUCHUIUINHE «XUMHUSD» JUIsl 00yJaIOIIMXCs 110 BCEM HalpaBJICHUSIM
MOJITOTOBKH U CIIEUAIBHOCTAM Bcex Gpopm oOyuenus / O.A. Mumypuna, H.1. Ponuonoga;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 13 c. — TekcT : HENOCPEACTBEHHBIM.



r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecnevyenune

Professional

HaumenoBanue .

o Ne norosopa Cpoxk nelicTBUS JTULIEH3UH
7Zip CBOOOJIHO pacHpocTpaHseMoe OeCcCpovYHO
Bpaysep Yandex |[cBoOGoaHO pacrpocTpaHsiemoe 6eccpodHO
Chemcraft
Windows 1-933-14 ot 17.07.2014 OeccpouHo
FAR Manager CBOOOHO pacHpoCTpaHsieMoe 0OecCpovHO
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JaAaHHBbIX U I/IH(l)OpMaIIHOHHI)Ie CIIPaBOYHBIC CUCTEMbI

Haspanmne Kypca

Ccpuika

HUTHUPOBAHUA

HamuonannHas I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/IquKaH
cucremMa — Poccuiicknii HHJCKC HAYYHOTI'O

URL:https://elibrary.ru/project risc.asp

I'1.

DnekTpoHHbIe pecypchl oubmmoreku MI'TY um.

https://host.megaprolib.net/MP0109/\Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJILHO-TeXHI/I‘leCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

1. YueOHble ayiuTOpUN AJIsl IPOBEACHUS 3aHATHH JIeKIMOHHOTO TUMa. OcHalleHue
ayIUTOPUM: MYJIbTUMEIUIHBIC CPEICTBA XPAHEHUS, IIEPENAYN U IIPEACTABICHUS

nH(pOpMaLINH.

2. YueOHble ayTUTOPHH ISl TIPOBEICHHSI Ta00pATOPHBIX 3aHSATHIA, TPYITIOBBIX U
WH/IMBUYAIbHBIX KOHCYJBTAIIMN, TEKYIIEr0 KOHTPOJIS U TIPOMEXYTOYHOH aTTeCTallny.
OcHarmieHre ayauTopuu: 000py0BaHKE ISl BBITOJHEHUS TaOOpaTOPHBIX PadoT,
XHUMHYECKas MoCy/la, peakTHBBI. Harmsgapie MaTepuanbl: TaOJIUIBI, CXEMBI, TTaKaThI.

3. [Tomerenus 1y1st CaMOCTOSATEIBHOM paboThl 0O0ydaronuxcs. OcHaleHre
aynutopuu: [lepconanbHbie kommbroTephl ¢ maketom MS Office, Chemcraft Windows,
BBIX0JIOM B IHTEpPHET U C IOCTYIOM B 3JIEKTPOHHYIO HH(OPMAITHOHHO-00pa30BaTEIbHYIO

Cpely YHUBEPCHTETA.

4. Ilomemienus Ui XpaHEeHUs U MPOPUIAKTHUECKOTO OOCITY)KMBaHUs y4eOHOTO
obopynoBanus. OcHamenue aynutopuu: Crennaxu, cedsl 1isi XpaHeHUs YIeOHOTO
000pyI0BaHUsA, MHCTPYMEHTHI JIsl PEMOHTa J1a00paTOPHOTO 000PYI0BAHUS.
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https://host.megaprolib.net/MP0109/Web

IIpuaoxenne 1
6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosTenbHas paboTa oOy4aromuXcs MOApasenseTcs Ha ayIUTOPHYI0, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaDOPaTOPHBIX 3aHATUH, TaK U Ha IUIAHOBBIX KOHCYJIbTAIUX, U Ha
BHEAYJIUTOPHYIO, TPOMCXOMSIIYI0 BO BpEMs IOATOTOBKM OOY4YarOUIMMHCS OTYETOB 11O
71a00paTOPHBIM 3aHATUSAM U IIPU BBINOJIHEHUH JOMAIIHUX 3aaHUH.

AymuTOopHas caMOCTOsATeNbHAs paboTa OOYUYaAIOUIMXCS MPEanoyiaracT IMPOXO0XKICHUE
TECTUPOBAHUSA 110 KAKAOMY pasfeily AUCLUIUIMHBL. TEeCThl BKIIOYAIOT TEOPETHYECKUE U
NPaKTUYECKHE 3a/laHus, OTBETHl Ha KOTOpBIE TPeOyIOT TIyOOKOro MOHMMAaHHUS H3Yy4EHHOTO
Mmarepuaia. MakcumaabHOE KOJIMYeCTBO OaJlIOB B Kaxk1oi Teme Kypea — 10.

[Tepeuens mabopatopHbIX padoOT

Jlaboparopnas pabota Nel «CBoiCTBa OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX COSAMHEHUI»

JlaGopatopnast pabora Ne2 «OmpeznernieHre SHTAJIbIIMA PACTBOPEHUS] U DSHEPTUU
KPUCTAITMYECKON PELIETKN

Jlab6opaTtopHnas pabota Ne3 «CKOpOCTh XUMHUYECKUX PEAKIIAN

Jlaboparopuas pabota Ned «lIpuroroBieHue pacTBopa M YCTAaHOBIEHHE €TO TOYHOMU
KOHIICHTPAIIAN

Jlaboparopnas paboTa Ne5 «IneKTponuTUYECKas AUCCOIHAITHS

JlabopaTtopnast padota Ne 6 «['maposu3 conei»

Jlaboparopnas pabora Ne 7 «CmemieHne HMOHHOTO pPaBHOBECHS B  PacTBOpE
MaJIOPACTBOPUMOTO SJIEKTPOITUTA»

JlaboparopHas paboTa Ne8 «KommiekcHbIE COSAMHEHHS

Jla6opaTtopHnast pabota Ne9 «Kosiouabeie pacTBOPBI»

Jlaboparopuas pabota Nel0 «OrmnpeneneHrue ONTHIECKUX CBOMCTB KOJIIIOUIOBY

JlaGopaTtopHnas pabota Nel1 «OKUCTUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

JlaboparopHas paboTa Nel2«DneKTpoXUMHUYECKUE TPOIIECCHI»

JlabopaTtopnast pabota Nel3 «Kopposust MeTaioBy

JlaboparopHnas pabota Nel4 «neHTHUKAIIMS TOTUMEPOB)»

KoHTpoJsibHBIE BONPOCHI AJI51 3AIMUTHI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX COeIMHECHUI»

Yro takoe oxcuapl? x knaccudukanus. Homenkmnarypa.

[lepeuncnute OCHOBHBIE XUMUYECKUE CBOMCTBA OKCHJIOB.

UYro Takoe ocHoBanus? Mx knaccudukanus. Homenkmarypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHUH.

Yro Takoe kucnotel? Mx knaccudukanus. Homenknarypa.

IlepeuncnrTe OCHOBHBIE XMMUYECKHE CBOMCTBA KHUCIIOT.

Uro HazwiBaroT comsimu. Ux kmaccuduxanms. Homenknarypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.

Kakass renermueckas CBsI3b CYIIECTBYET MEXIY KilaccaMd HEOPTaHWYECKUX

LCoNoOAWNE

COeTUHEHNN?
«OmnpenesieHue JHTAJIBIIUU PACTBOPEHMS M YJHEPTUU KPUCTAIJIMYECKOH pPeleTKu»

1. OCHOBBI XMMHUYECKON TEPMOJUHAMUKH: TOHATHE CUCTEMBI, BUIBI CHCTEM.
2. TepmoauHaMuyeckre napaMeTpsl ¥ QYHKIIUU COCTOSTHHS CUCTEMBI.



N kW

DHTanbpnus 00pa30BaHUs BEIIECTBA.
TennoBoii 3 PeKT XUMUIESCKOI peaKIuu.

@DaKTOpbI, BIUIOMKE Ha TETIOBOM 3(h(PEeKT XMMUUIECKOH peaKIii.

Chopmymnupyiite 3akoH ['ecca.
Kakwue cnenctBus BhITEKAIOT U3 3akoHa ['ecca.
DOHTponus Kak GYHKIHS COCTOSHUS CUCTEMBI.

«CKopoCTh XMMHUYECKUX PeaKkmuiin»

1. Yto uzyvyaer xuMuueckasi KHHETUKa?

2. JlaiiTe ompeaeneHue CKOPOCTH TOMOTEHHOM U T€TePOTeHHOM PeaKIuil.

3. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XUMUYECKOU peakuu?

4. JlaiiTe onpeaesieHne 3aK0Ha AeUCTBUSI Macc.

5. UTo Ha3bIBaIOT KOHCTAHTOW CKOPOCTHU?

6.0T1 kakux (aKTOpOB 3aBUCUT KOHCTaHTa ckopoctu? ChopMynupyiTe TpaBHIIO
Bant-T'ododa.

7. YT0 Ha3bIBAIOT TEMITEPATYpHBIM K03 unmenTom? Kakre oH MOKET UMETh 3HAYCHHS?

8. [Touemy moBbIlIEHUE TEMIIEPATYPHl YBEINYMBAET CKOPOCTh PEAKIUU?

1.
2.

«IIpuroroBjieHHe PaCTBOPA M YCTAHOBJIEHHE €r0 TOYHOH KOHIIEHTPAIUID)

Hepe‘lI/ICHI/ITe OCHOBHEIE CITOCOOBI BBIPAXKCHHA KOHOCHTpAaUK paCTBOPOB.

Kak paccuutath MOJISIpHYIO KOHIIEHTPALMIO pacTBOpa,

OKBHBAJICHTHAsA KOHI_IeHTpaI_[I/IH?
Kak pacCcuuTaTtb MacCy pacTBopa, €CJIU U3BCCTHA MaCCoOBasd OOJIA paCTBOpéHHOFO
BCIIECTBA B paCTBOPEC U MacCa BOJbI.

3.

4.
5.
6.

NoakowhE

CoNoR~wWNE

Urto Takoe SKBUBAJICHT BellecTBa?
Kak paccunrtaTe MOJSIPHYIO Maccy SKBUBAJICHTa BElIeCTBA?
B kakux enuHuIax u3MepsieTcst TUTP pacCTBOPEHHOTO BellecTBa?

((3J'IeKTp0J'II/ITI/I‘IeCKaﬂ AUCCOMAI U

Kakwue BeliecTBa Ha3pIBatOTCS SJEKTPOIUTAMU?

Yo Takoe MEKTPONIUTUYECKAs IUCCOLMALINS?

UTo Ha3bIBAIOT CTENEHBIO JUCCOLMALIUY IEKTPOIUTA?

Kakue 37eKTpOoauThl OTHOCATCS K CUIIBHBIM?

B kakoMm ciyyae peakiiii HOHHOTO oOMeHa MPOTEeKaroT HeoOpaTuMo?
Kakwue BelecTBa B MOHHBIX YPAaBHEHUSX 3alMCBIBAlOT B NOHHOM BUJE?
Kak nuccounupyror aMoTepHbIe 37eKTPOTUTHI?

«'maposm3 couein»

Uto Takoe ruapoan3 coien?

Kaxkue conu nogsepraroTcs TuaApon3y?

Kaxk onpenenuts cpeny pactBopa comu?

UTto Takoe MHIUKATOPHI?

KonuyecTBeHHast XapaKTEPUCTHKA THAPOJIHA3A.
Kak paccuntarb KOHCTaHTY THApOIIHA3A?

€CJIM H3BCCTHA

Kakue gaxTopsl BIUSIOT HAa CMELIEHUE PAaBHOBECHS pEeaKLUU THIPOIN3a COIU?

ITpu KaKuX yCIIOBUSAX MOXKHO YCUIUTh TUIPOJIN3 CONH?
Kak M0>xHO 0CJ1abuTh THAPOITH3?



«CMenieHre HOHHOTO PABHOBECHS B PACTBOPE MAJIOPACTBOPHMOIO YJIEKTPOJIUTA)

Yrto Takoe pacTBOPUMOCTH BeliecTBa?

Urto Takoe npou3BeIeHUE PacCTBOPUMOCTH?

Ot uero 3aBucUT 00pa30BaHUE OCA/IKa B pACTBOPAX IEKTPOIUTOBR?

[Ipu KakuX yCIOBHUSIX MOXHO PACTBOPUTH OCAI0K?

UYrto Takoe nmpousBeieHne (HaKTUIECKUX KOHIIEHTpAIui?

Kak ¢ Touku 3peHusi cMelleHns HOHHOTO PaBHOBECHsSI B PACTBOPE MaJIOpPaCTBOPUMOIO
ANEKTPOIUTa O0BICHUTH BO3MOXKHOCTh PACTBOPEHMSI OcaaKa?

I

«KomMmiekcHbIe COCANHECHUS

Yo Takoe KOMIUIEKCHBIE COEJUHEHUS?

Knaccugukarus KOMIUIEKCHBIX COSAMHEHU.

ITpuBenuTe peakuys MOIy4EHNUsI KOMIIEKCHBIX COCUHEHHM.

Kakue moHbI MOTYT OBITH KOMIIEKCOOOpa30BaTEISIMU?

Kak nuccouuupyror B paCTBOPE KOMIUIEKCHBIE COEAMHEHUS?

Uro Takoe KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEIMHEHUS?

Yro xapakTepu3yeT KOHCTAaHTa HECTOMKOCTH KOMIUIEKCHOTO COEUHEHUS?

NoabkowhE

«I[I/ICI'[epCHLIe CUCTEMBI»

[aiite onpenenenue tucnepcHon cucreMsl. [IpuBennure npumMepsl.
Knaccugukarus 1ucnepcHbIX CUCTEM.

CrniocoOblI 1ostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHne KOJTOUTHBIX YacTHLl.

VY CTONYMBOCTh KOJUIOUIHBIX CUCTEM.

Koarymnsauus Komionaos.

Koarynmsanus KOJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.

[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
B3anmHuas xoaryssusi.

©CoNoR~wWNE

«Onpezle.ﬂelme ONTHYECKUX CBOMCTB KOJIJIOUI0B»

UTo Takoe HAaHOTEXHOJIOTHS?

KakoBbI epcreKTUBbI MPUMEHEHUSI HAHOTEXHOJIOTHii?

JInst Kakux 1ened uCroJib3yrT HaHOYACTHUIL cepedpa?

Kakue metopl mony4deHuss HaHOYacTUIl BaM n3BeCTHBI?

B ueM ocoOeHHOCTh TIOJTy4eHHE HAaHOUYACTHIL cepedpa MeToaoM (oronm3za’?
Kakue MeTo/1bl HCTIONB3YIOT JIJISl OLIEHKH Pa3MEPOB YaCTHII B 301X ?

Yro Takoe onTuveckas mioTHOCTh? Ha kakom mpubope ee onpenenstoT?
Kakoii MeTo1 mofTy4eHus 4acTHUI] UCTIOIh30BaH B labopaTopHo pabote?
J1st 9ero BBOASIT BOCCTAHOBUTEIN MTPU CUHTE3€ YACTHIL?

0. 3auem 30516 00pabaTHIBAIOT PACTBOPOM TUAPOKCHIA AMMOHUS?

11. Kak onieHuBaercs arperaTuBHasi yCTOMYMBOCTD 30JI€U?

BOoo~NoGRWDE

«OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE Pe€aKIumn»

1. Kakne PCaKIMKU Ha3bIBAIOT OKHUCIIMTEIIHbHO-BOCCTAHOBUTCIILHBIMU?
2. UTo Ha3BIBAIOT OKUCIICHUEM 1 BOCCTAHOBJICHHEM?



YTo Ha3bIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIIEM?

Ha3oBure BelecTBa, N3BECTHBIE KaK CUIIbHBIE OKHUCIUTEIH.

HazoBure BemiecTBa, U3BECTHHIE KaK CUIIBHBIE BOCCTAHOBUTEIH.

Kakue peakiiuu OTHOCATCS K peakuMsIM AUCIPONOPLIMOHUPOBAHUA?

Kakue peakium 0THOCATCS K BHYTPUMOJIEKYJISIPHOMY OKUCIIEHHUIO - BOCCTAHOBJICHUIO?
Kakue peakiuu OTHOCSATCA K MEXMOJIEKYJIIPHOMY OKHCICHHIO - BOCCTAHOBJIEHUIO?

N kW

«DJIeKTpPOXMMHUYecKHe MPolecchDy

1. DJIEKTPOXUMUYECKUE  CUCTEMBI. Knaccudpukanmst  2JIEKTPOXUMUYCCKUX
MIPOLIECCOB.

2. IManpBanM4eckmii s5memMeHT Jdanusmsa — SIkoowu.

3. DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

4, N3MepeHne SJEeKTPOJHBIX IOTEHIMANIOB. Psa CTaHIAPTHBIX 3JIEKTPOJAHBIX
noTeHIanoB. CBONCTBAa METAJVIOB B COOTBETCTBUHU C X TOJIOKEHUEM B PsIIy HAIIPSHKCHUH.

5. Ypasuenue Hepucra.

6. DIIEKTPOIN3 PacIUIaBOB M pacTBOPOB. KaTonHbIe M aHOIHBIE TTPOLIECCHI.

7. O6benunennsbiit 3akoH @apazes. Berxos mo Toky.

«Koppo3usi MeTa1j10B»

1. Yro takoe Koppo3usi?

2. Kakue Bubl KOppO3UH BaM U3BECTHBI?

3. DNEeKTpOXUMHUYECKass KOppo3us. AHOJHOE OKUCJICHHE MeTajlla U KaTOJHOe
BOCCTAaHOBJICHUE OKHCITHTEIS.

4. [Tepeuncnure ciocoObI 3aIIUTH METAJIOB OT KOPPO3HUHU.

S. [Touemy Bo3pocia CKOPOCTh BBIJICJIICHHS BOJOPO/Ia TIPH J100aBIECHUHN COJIN?

6. CpaBHUTE pe3ynbTaThl OMBITOB MO KOPPO3HH MPU KOHTAKTE jKeje3a U IMHKA, U

JKere3a 1 METHOM IIPOBOJIOKU B TUCTUJUIMPOBAHHOM U «MOPCKOW» BoZe. 1 1e mporuecc nporekaer
OBICTpEe U YeM BhI 3TO OOBSICHUTE?

«MaeHTH(PuKaLUsA TOJTUMEPOB»

Yo Ha3bpIBAIOT MOIMMEPAMH U OJINTOMEpPaMH?

[To xakuM puU3HaKaM KJIacCU(PUIMPYIOTCS TOJTUMEPHI?

N3 kakux cOeIMHEHUH NOTYy4aroT OJIUMEPHI?

B pe3ynpTaTe Kakux peakiuil MOKHO HOJYYHUTh ITOJTUMEPHI?
[TpuBennTe npUMeEpsl peaKIUil MOIUMEPU3ALUU U TTIOJTMKOHICHCALUH.
Kakumu metogamMu MO>KHO MAEHTU(OULIMPOBATH MOJUMEDPHI?

B 4yem cyTh nepBUYHOIN UAECHTU(DUKALIUH TOJIUMEPOB?

I'te npuMeHArOTCS OJIMMEpHI?

NN E

BapuanTbl JoMalIHUX 3aJaHUH AJI51 BHEAYIUTOPHOU CAMOCTOATEILHON PadoThI
00y4arouuXxcsd 1mo reMam

Jlomaninee 3aganue Ne 1
1o TeMe: «XUMHYECKAS] TEPMOTUHAMMKA»

3amaua Nel
Hus peakiyu CHy () + COz () = 2 CO () + 2 Hy () onpeaenure BO3MOKHOE HalpaBJICHUE
CaMONPOU3BOJILHOTO TEUEHHUSI PEAKIMHU MPU CTAaHJAPTHBIX YCIOBUSIX M MpU Temmeparype T =



927 °C, eciu TemnoBoii 3¢ ekt peakuu 10 3aJaHHOH TeMITepaTypbl HE U3MEHHUTCA. Y KQXKHTE: a)
BBIJICJIACTCS] WJIM TIOTJIOLIAETCS SHEPIUsl B XOJ€ Peakluu; 0) NpUUMHY HAWJEHHOTO U3MEHEHUs
sHTponuHU. Paccunraiite Temneparypy Hadajaa peaKkLuu.

3agaua No2

Berauciure temnosoit apdekt peakuun: CaCy ) + 2 HoOry = Ca(OH)2 ) + CoHa (),
HOJIb3YSACh CTaHAAPTHBIMU TEIUIOTAaMM 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TENIOThI
BBIJICJIUTCS UJIH TIOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaua Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSM PACCUMTANUTE TEIUIOBOM 3(PPEKT peaKIiu:
Hypy + COz)=CO () + H2 Oy Tepmoxumudueckue ypaBHEHHS:

a)Hy ) + % Oz =H20 (1), AH = -241,9 xJIx;

6) 2 CO () + 02 ®© = 2 COZ () AH = -566,2 KI[)K

Jlomainee 3aganue No 2
mo TeMe «XUMHYECKAsA KHHEeTHKA»

3amaua Nel

Peakuus nporekaer no ypasHeHuro: O; () ¥2 CO y =2 CO; (. HauasnbHble KOHLIEHTpaLUK
pearupyromux Bemiects paBHbL: [O2] = 1,2 Monb/i1, [COJ= 0,8 Moib/11. Bo CKOIBKO pa3 H3MEHUTCS
CKOpOCTb NpsIMOM peakiuu, korja npopearupyet 30% CO? Bo ckoibKko pa3z U3BMEHSATCS CKOPOCTU
IPUMOM M 00paTHOM peakuu, €CIN YBEIUUUTh AaBJIEHUE B CUCTEME B JiBa paza?

3amaya Ne2

IIpu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B peaklyio 3a 20MUH.
PaccuuraiiTe BpeMs, Mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYMHUT B PEAKIMIO IPH
temmeparype 200 °C, ecim TemmeparypHblii K03(HIMEHT CKOPOCTH peakimi paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPHU 3TOM CKOPOCTh PEaKInu?

3amaga Ne3

Haiinurte HavanpHble KOHILIEHTPALIMM HUCXOJHBIX BEUIECTB M KOHCTAHTY pPaBHOBECHUS
peakiuu:
Fe (n + H20 () = FeO () + Hy (1), eciiu paBHOBECHbIE KOHLIEHTPALUU PEarupyronux BELIECTB
paBubl: [H20]=0,3monw/1, [Hz] = 0,4 Mob/1.

3agaua Ned

Jns peakuuonnoii cucremsl: CO ) + Hy0 ) = CO2 () + Hy () HauvalpHBIE KOHLIEHTPALUH
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 Monb/n. Onpenennute KOHIEHTPALMKA BCEX BEIIECTB B
MOMEHT PaBHOBECHSI, €CJI KOHCTaHTa paBHOBecHs paBHa 1,45.

3agaua Ned

Bripasurte uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PAaBHOBECHS CIEAYIOIINX PEaKIIHA:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(r) +C (r) = 2 CO(F), AH = +160,5 KZI)K,
CO(I—) + HzO(l—) =CO» @ T H2(r), AH=-411

kJK.

VKaxuTe HanpaBlIeHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHs 3THUX pEaklUMil: a) mnpu
MOHWKEHUU TEMIIEpaTyphl, €CIU JIaBIEHUE TOCTOSHHO; 0) NP TOBBIIMICHUH IaBJICHUS, €CITU
TeMIlepaTypa MOCTOsIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacrBopbn»

3azmaga Nel
B kakom o0weme Bonbl cieayer pactBoputh 135 v SnCly mnst momydenust 3 M pactBopa

xnopuzaa onosa (l1) ¢ mmotHocThIO P=1,405 T/Mn? 1151 IPUTOTOBICHHOTO PAaCTBOPA PACCUNUTATH:



a) MaccoByro 110J110 SNCly; 6) MOJIAPHYIO KOHIIEHTPAIMIO SKBUBAJICHTA; B) MOJISIIBHOCTb; T') TUTP;
1) MoJsHYI0 g0 SnCl,.

3azaya Ne2

Cxonmpko mi 15%-ro pactBopa Na,COz mimorHocteio 1,16 r/em® norpedyercst s
npurortosnerus 120 min 0,45 M pactBopa Na,CO3?

3anaua Ne3

3aKOHUYUTh MOJICKYJSPHBIE M HANUCATh COKpPAIEHHBIC HOHHBIC YpPAaBHEHUS pPEaKIIHid
B3aUMO/ICHCTBHS CIICAYIONINX BEIIECTB:

HBr + NaOH —
Fez(SO4)3 + KOH —»
Sb(OH)3 + H,SO4 —

AgN03 + H,S >
MgC|2 + (NH4)2C204 -
Sb(OH); + NaOH —

3azaya Ne4.
Boerauciuts pH 0,05 M pacTBopa cepHOM KUCIOTHI.

3azaga NeS.

Kakne wu3 cnenyromux coneil momsepratorcest ruapoimsy: Na,SOs, Cu(NOs),, KBr?
CocTaBUTh MOHHBIE U MOJICKYJISIPHBIE YPaBHEHHUS THIPOJIM3a COOTBETCTBYIONIMX coiiehd. Kakoe
sHaueHue PH (>7, <7) UMEIOT pacTBOPHI ATHX COJICH?

3amaua No6.

Haiitu nmpoussenenne pacropumoctu PbCly, ecnim B 200 mi Boasl pactBopsiercs 2,17 ¢
ATOTO COCTUHEHUS.

Jlomainee 3aganue No 4
1o teme «J/lucrnepcHbie CHCTEMbI»

3agauva 1
3071b MOJIyYEH MyTEM CMELIMBaHUs pacTBopa A u pactBopa B. Onpenenute 3apsa yactuil

MOJIYYCHHOI'O 30JId U HAIMUIIINUTC (l)OpMy.]'Iy €ro MUICJIIEBI.

PactBop | Va, C, PactBOp Vs, C,
Bap. Soms A MII MOJIB/TT B MII MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K5S0O, 10 0,04 M
3amaua Ne2

Hanummre ¢opMyny MULEUIBI 305, MOJYYEHHOTO NPH MOCTETIEHHOM NPUIMBAHUU K
BOJIHOMY PacTBOpPY IEPBOM COJIM, B3STOM B M30BITKE, pa30aBICHHOIO pacTBOpa BTOPOH COJIU.
VYkaxuTe 3HaK 3apsja KOJUIOMAHOM wacTuipl. Kakoil M3 3/EeKTpOIMTOB sIBiIs€TCS Hambosee
HKOHOMUYHBIM KOAryJIsITOPOM 3TOTO 301517

Bap. | PactBop 1 | PactBop 2 Koarymsarop
1 AgNO3 KI NH4CI; K2SOg; FeCls
3azmaga Ne3

BoruncnuTh nmopor koaryJsiiuu pactBopa cyibdara Hatpusi, eciiu fo6asnenue 0,003 10,1 1.
Na,SO, Be3biBaeT koaryssiuio 0,015 1 30ma?

JloMmalHee 3aganue Ne 5
I10 TEME «OKI/ICJIl/lTeJII)HO-BOCCTaHOBI/ITe.HbHl)le npoueccm»

3amaua Nel
[Mon6epure xK03hPUIIMEHTHI B YPaBHEHUSX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUH.

VKaxuTte TN KaKJI0M peakiuu.

H] + HPO, — J, + H3PO; + H,O



HNO, — HNO; + NO + H,O

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O
NH;ReO, +H, — Re + NHz; + H,O

KBrO — 0O, + KBr

3agaua Ne2
CocraBbTe  ypaBHEHHS  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW  peakuuu. Meroaom

QJICKTPOHHOI'O OaslaHca H0ﬂ6epI/ITe KOS(b(bI/IHI/IeHTBI. VKaXUTeE OKHUCINUTEIb 1 BOCCTAHOBUTEID.
KMnO; + NaNO, + H,0—
NaCrO, + H;0, + NaOH —
Bi(OH); + Na;S;0s3+ NaOH —
Bi,O; + C —
Mg + HNOs a0 —

3agaya Ne3
Jlanbel aBe OKHCIMTENbHO-BOCcTaHOBHTEIbHBIE mapbl: KNO,, KNO3; u Pb(NO3),, PbO..

[Tonp3ysice  TabnuIel  CTAaHAAPTHBIX  OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX  IMOTCHIIUAJIOB,
COCTaBbTE YpaBHEHHE BO3MOXKHOM peakumu B ykazanHoi cpene (HNOs). Paccunraiite 3HaueHue
AJIEKTPOJIBIKYIIIEH CUIIBI PEaKIUH.

JlomaniHee 3axanue Ne 6
1o TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

3amauga Nel
CocraBbTe 3JIEKTPOHHO-HOHHBIE YPABHEHHS JJIEKTPOJIHBIX IMPOIIECCOB M MOJIEKYJSIPHOE

ypaBHEHHE TOKOOOpa3yIollel peakiuy, MpOoTeKalolIei npu paboTe raabBaHUYECKOr0 JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumraiite DJIC (E) rajgpbBaHMYECKOTO 3J€MEHTa TpH
CTaHJAapPTHBIX YCIOBUSX.

[IpuHsB nmoTeHIMaM aHOJa paBHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajlyla B KaTOJAHOM pacTtBope, mpu KoTtopod OJIC rambBaHMYECKOro 3JIE€MEHTa
ymenbiuTes Ha 0,02B.

3agaua No2

[IpuBenuTe CXEMBI JJIEKTPOIHBIX TPOILECCOB M MOJEKYJSIPHBIC YpPAaBHEHHS PpEaKIIHi,
MPOTEKAIOIINX MPU AIIEKTPOXUMHUYIECKOU Koppo3uu ramsBanomapbl Co/Ni: a) B kucioii cpene; 0)
BO BJIQ)KHOM BO3JyXe€.

Omnpenenurte yObUTH Macchl aHOJIA IPU KOPPO3HUH B KUCTIOM cpefie 3a 20 MUH, €CITi CKOPOCTh
kopposuu coctabmia 0,01 r/4.

3amaua Ne3

CocTaBbTe 31€KTPOHHO-UOHHBIE YPaBHEHUS 3JEKTPOIHBIX MPOILIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJIIPHOE YPAaBHEHHE PEAKIINU, IPOUCXOIAIIEH TP AJIEKTPOIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOy,

Brruucnure dakTrueckoe KOJIMYECTBO METalIa, MOJYyYEHHOTO Ha KaTOJIe MPH AJIEKTPOIIU3E
Co(NO3)2, eciu 2JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasmia mo Toky coctaBui 85%.

Vkaxute BO3MOXKHBIC TPUYMHBI YMEHBIICHHUS BBIXOAA METala 10 CPaBHEHUIO C
PacUYETHBIM.

BapI/IaHTbI TeMaTH4eCKHUX TEeCTOBBIX 3aJJaHUM 11 TEKYIIECro KOHTPOJIs

Hepno;mqecxaﬂ CHCTEMa U CTPOCHHUE aTOMaA



B Ttecrax mo teme «Hepnoz[I/IquKa;{ CUCTCMAa U CTPOCHUC aTOMa» COHLCPIKUTCA ACCATH
BOITPOCOB, KOTOPBIC OLICHHUBAIOTCA B 1 6amn.

Tecr 1
1. Ywucno HeWTpoHOB B sifipe paBHO: (BriOepute ouH OTBET:)
1. yuciy 37eKTPOHOB
2. CyMMe 4Hciia IPOTOHOB M AJIEKTPOHOB
3. pa3HOCTU OTHOCUTENILHOM aTOMHON MaccChl ¥ YKCia MPOTOHOB B sJIpe
4. OpsAKOBOMY HOMEPY
2. B cocras atoMHOTO sisipa BXoAt: (BeiOepute ouH OTBET:)
1. 35eKTpOHBI U IPOTOHBI
2. HEUTPOHBI U DJIEKTPOHBI
3. HEUTPOHBI U IPOTOHBI
4.MPOTOHBI, HEUTPOHBI U ITEKTPOHBI
3. B KakoMm psay XUMHUYECKHE 3JIE€MEHTHI PACIIOJI0KEHBI B MTOPSIKE BO3PACTAHUS HX
aTOMHBIX paanycoB? (BeiOepuTe 01H OTBET:)
1.B,Si,N
2.N,B,C
3.N, P, As
4. Na, Mg, K
4. OkKoHYaHHE IEKTPOHHOU (HOPMYJIIbI ...5525p3. VYKaxkuTe MOJ0KEHHUE DJIEMEHTA B
NEPUOANYECKON crcTeMe: IEPUO/, TPYIIy, MOArPYIIY, Ha30BUTE 1eMeHT. (Bribepute
OJINH OTBET:)
1. 5 mepuon, 5 rpymnma, no6oyHasi HOATPYIa, TEIIyp
2. 5 mepuoJ, 5 TpyIa, riaaBHas MoArpyIia, CypbMa
3. 5 nepuogn, 5 rpynna, no604YHas HOArpymna, HUOOH
5. DnexTpoHHas ¢popMyia aToMa IIMHKA B BO30YKJIeHHOM cocTostHUM: (Bribepute
OJIMH OTBET:)
1. 15°25%2p°35%3p°4s'3d'%4p*
. 1s%2522p°35%3p°45234"?
. 1s%25%2p°3s%3p°4523d%4p*
Yemy paBHO 3Hau€HHE INIABHOIO KBaHTOBOro uucia? (Beibepure onuH oTBeET:)
. 9ACITy IPOTOHOB
. YHCITY JIEKTPOHOB
. YMCITy aTOMHBIX opOuTaien
. YHCITy TIOAYPOBHEM
7. B xakom coequnennu N nMeeT HaMMEHBIIIYIO CTETIeHb OKucieHus? (Beibepure
OJIMH OTBET:)
1. NH;
2. N,O
3. KNO,
4. HNO3
8. B psaay okcunoB Na20— MgO— SO2 coiicTBa m3meHstoTcs ot: (Beidoepure
OJIMH OTBET:)
1. OCHOBHBIX K KUCIIOTHBIM
2. KUCIIOTHBIX K aM(pOTEpHBIM
3. aM(poTepHBIX K OCHOBHBIM
4. KACIIOTHBIX K OCHOBHBIM
9. B arome ¢ocdopa uucio 3IEeKTPOHHBIX CI0EB paBHO: (BpiOepuTe ouH OTBET:)
1.3
4
2

BWNRE O WN

2.
3.



4.5
10. Kakas opoutanp umeet chepudeckyro popmy? (Beidepute oquH OTBET:)
1.f

o
o a

XumMuyeckas TEPpMOAUHAMHUKA

B tecrax o reme «XumMuyeckas TEpMOJIMHAMUKAY: IEPBBIE IECTh 3aIaHUM OLICHUBAKOTCS B
0,5 6amna, cempmoe — B 1 0a1, a BOCEMOE, IEBATOE U IECATOE 3aJaHusd — B 2 Oaa.

Tect Ne 1

1. Ilpu paccMOTpeHUM XUMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHbIE PEareHThI
0) NPOAYKTHI XUMUYECKOU PEaKIuu
B) pEaKUMOHHBIN COCY]l
I') HCXOIHbIC peareHThl U MPOAYKThl PEaKLIUU
2. TlepBerii 3aK0H (TIEpBOE HAYAII0) TEPMOIUHAMUKHA MAaTEMAaTHUECKU 3aIICHIBACTCS TAK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
6) K=R/Nju r) AU= Q-W
3. B sK30TEpMHYECKON peaKIuu:
a) SHTAJIbIMS peaKIMOHHON cucTeMbl noBbliaercs (AH > 0)
0) TemnoBoii ekt peakuuu orpurarenacH (Q< 0)
B) DHTAJIbIIUS PEAKLIMOHHOM crucTeMbl ymeHbiuaeTcs (AH< 0)
I') AaBlI€HHE PEaKIIMOHHOMN CUCTEMBbI MTOBBIIIAETCS
4. CranaapTHble TeIUIOBbIE 3()()EKTH NPUHATO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npuBeACHHBIX PEAKIINI SBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 N+ 3/2H;=NH3; , AH = — 46 KJI)/Mo1b
0) H,+4/2 0,=H;0, AH = 242 K]I»x/Monb
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/M01b
r) 1/2H;+1/2 I,= HI, AH = 26 K]I»x/Mob

6. Kakas u3 HanmMcaHHBIX HIDKE PEAaKIMi OTBEYAeT TeIuioTe oOpa3oBaHus okcuaa azora ( || ) B
CTaHJapTHBIX YCIOBUSIX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r)NHz;+5/20, =2NO+3H;0
7. Tlpu BocctanoBineHuu 16r oxcuaa meau( || ) mo peakuuu :
CuO (9 *+ C (rpagur) = CU (1 + CO ), mormoTunock 22 kI TEMIOTHI.
DHTanbnus o0pa3oBaHus okcuaa menu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakuunu NiO (o + C (pagur) = Ni o + CO (). Onpenenute Bo3MOKHOE HampapiIeHHE
CaMOIIPOM3BOJIBHOTO TEUYECHUS PEAKIMH NPH CTAaHJAPTHBIX YCIOBUSX W IIPHU TEMIIEpaType
627°C.

BemecTBo AH®293  (KJI>x/MOITB) S%gs  (x/monp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4




B orBere ykaxure 3HaueHWs OdHeprum [mOOca TpU CTAaHAAPTHBIX YCIOBHUSX,
temnepatype 627°C u temnepaTypy Hadajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SHTPOMNUS NP Pa3I0KEHUN KapOOHATa KaJIbIIHS?
a) YBEIIMYUBACTCS B) HE YMCHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+302 (r) AH <O
MO>KET CaMOITPOU3BOJILHO MTPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMHueckass KHHETHKA

pu

B tecrax mo teme «XuMuueckas KWHETHKa»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISATOEC
3amaHus oueHuBaroTcesa B 0,5 Oaia; mecroe, ceapbMoe, BOCBMOE, IEBATOE U IecsaToe — B 1 Oamr, a

oIMHHAaAIAaTOE — B 2,5 Oaia.
Tect Ne 1

1. Pazgen XuMuu, U3y4aromuid CKOPOCTH U MEXaHU3MbI XHMUYECKUX PEAKIHiA, HA3bIBACTCS
a) XUMHUYECKast TePMOAMHAMHKA
0) TepMOXUMUS
B) XMMUYeCKasi KHHETHKA
2. CKOpOCTh XUMHYECKOU pPEaKIuu — 37O ...
a) BpeMmsl, 32 KOTOPO€ MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) M3MEHEHuEe KOJMYEeCTBAa BEIIeCTBA pPEareHTOB (WIM NPOAYKTOB) pEaKkUUUd B EIUHUILY

BPEMEHH B eJMHUIIE 00beMa

B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAKIIMU K MOMEHTY OKOHYAHUSI PEaKIIUH
3. B kxakux enmuHHIIAX BBIpaKAETCs CKOPOCTH XUMHUECKOI peakiuuu?

a) MOJIb JI et

0) 6e3pazMepHasi BeIMYMHA

B) MOJIB’ ¢
4. Ot KkakuxX (HaKTOPOB 3aBHCUT CKOPOCTh XMMUYECKUX PEaKIIHii?

a) OT IPHUPOJIBI PEATUPYIOUINX BEIIECTB

0) oT TemIepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCyAa

5. CocrosiHue XHUMHUYCCKOI'O paBHOBECHUSA O6paTI/IMBIX IponeccoB KOJIMYCCTBCHHO

XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIIEHTPALUSIMH NMPOYKTOB PEaKIHH
0) SHeprueil akTUBH3aAUN
B) KOHCTaHTOM paBHOBECHS
6. Kak 3anmceiBaeTcs BeIpaXeHHE JJIs1 CKOPOCTH PEAKIIHN
4 NO ot 6 H,O0=4 NHg(r) +5 Oz(l—)
a) V = k[NOJ*[H20] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°
7. Kak 3anumiercst BeIpaykeHHE Il KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]?
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] / [C][D]
8. Kakoii oTpe3ok Ha quarpaMme MmokasbIBaeT 3Ha4eHUE TEIUIOBOro ¢ ¢exra peaxkiumn?




6) 2 2

B) 3 +

> X0/J1 peaKiuu
9. YTo MOXHO CKa3aTh O pEaKIMH, U300paKCHHOW Ha JuarpaMMe K Bonpocy 87
a) dK30TepMHUYECKas peakLus
0) SHIOTEpMHUYECKas PEAKITUS
B) pEaKIIMsl OIIMCBIBAET COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakuun Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.
a) MPU MOHUKEHUH TEMIIEPATYpPhI
0) IIpY MOBBIILIEHUU TEMIIEPATYpPhbl
B) MpU MOBBILIICHUH JABICHUS
11. dna peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOpOI TemIepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBeCHasi KOHILIEHTpalLUA BOAOpoa paBHa 1,2 Monb/1. BeraucnuTe HCXOIHYIO
KOHLEHTPALUIO BOJAOPOA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpBI

B tecrax mo teme «PacTBOpbI»: mepBoe 3a7aHue OolleHuBaeTcs B 1 Oai; BTOpoe, TpeThe,
YEeTBEPTOE, MATOC U IIeCcToe 3a1anusl - B 1,5 6aia; ceapmoe, BOCBMOE, JIEBITOE U JISCATOC — B
0,5 6amna.

Tect Nel

1. nst ypaBHenust peakimuu Cu SOy + KOH —... cokpalieHHOoe HOHHOE ypaBHEHUE 3alUIIeTcs B
BUJIC

1) 2K* + S04 = K,SO,

2) Cu? +S04% + 2K* + 20H™ = Cu(OH),{ + K3S04

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu*" +20H™ = Cu(OH).4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. ns nopasnenus ruponusa xaopuaa xpoma (III) cnenyer

1) 100aBUTH COJSIHYIO KUCIIOTY

2) 100aBHTH IIETOYb

3) pazbaBuUTH pacTBOp BOAOI

4) TOBBICHUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, NMPUTOTOBJIEHHBIM M3 THAPOCYJIb(ara KalbliUs U BOJBI, CyMMa
K03 (UIIMEHTOB B ypaBHEHUH HEOOpaTUMOMN JAMCCOIMAIIMA PACTBOPEHHOIO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTB OKcalata cepeOpa pasHa 3,27-10 r/ 100r H,O. Omnpejenute Ipon3BeicHIe
pactBopumocti Ag2C204

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°°



7. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOILLIEHHUE
1) Mmacchl BelecTBa K Macce BOJbI
2) KOJIMYECTBa BEIIECTBA K 00BEMY BOJIbI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJHMYECTBA BEIIECTBA K 00bEMY pacTBOpa
8. K cmalObiM 21eKTpouTaM OTHOCUTCS ...
1) THAPOKCHT aMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpHU KaJIbIHsI
4) mapraHioBas KHCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJICH MOTYT UMEThH MIEIOYHYIO UITU KUCIIYIO CPELy.
[IpyuurHOi 3TOTO SIBISETCS ...
1) smexTposu3 coei
2) JUCTPOIOPIIMOHUPOBAHUE COJICH
3) ruapatupoBaHue coyiei
4) ruapoIM3 coyei

10.3unauenne PH uncroit Bojsl ipu 25°C cocraisieT
1)1 2)7 3)0 4) 10

KoussionaHbie pacTBOpbI

B tectax mo teme «/lucnepcHbie cuctembl»: 1-8 3amanus onenuBarotres B 0,5 6am, 9-10 - B
2,5 b6aiuia.

Tect Nel

1. ducnepcHocTs - 3710...(BpiOepuTe 011H OTBET)

1. nuameTp yacTul AucnepcHO ¢a3bl

2. BenMurHa, oOpaTHAas MONIEPEUYHOMY pa3Mepy YaCTHI] IUCTIEPCHON (a3bl

3. ob1as Macca yacTHIl AUCTIEPCHOM (hazbl.
2. Uto Takoe nopor koaryssiuu? (Beibepure oauH OTBET:)

1. HanGonbLIask KOHIEHTPALUS JIEKTPOJINTA, BBI3BIBAIOIIAS KOATYIISALIUIO 305151

2. HaMMEHbIIasi KOHIIEHTPAIHSI 30151, BEI3BIBAIOIIAST KOATYJISIIUIO

3. HauMeHbIIIast KOHLIEHTPALIUS IEKTPOJINUTA, BBI3BIBAIOIIAS KOATYIISIIHIO 307151
3. Kakumu crioco6amMu MOXHO BbI3BaTh Koarysnuio? (Beideprre ouH 1M HECKOJIBKO OTBET)

1. oxnaxaeHue

2. no0aBJICHHE DIICKTPOJINTA

3. HarpeBaHue

4. cMemMBaHKE JBYX KOJUJIOMJIOB C pA3HOMMEHHBIMU 3apsKEHHBIMH YaCTHIIAMU
4. st 3011 XJIOpHa cepebpa, MIOJIy4EHHOTO peakuuen
AgNO;+NaCl(u36)=AgCl+NaNOs, HanTydIuM KOaryJIupyroluM JeiicTBueM OyaeT o0JsiaaaTh
pactBop ...(Bbibepure ouH OTBET)

2. AICl3

3. K3POq

4. KCI
5. Tloporu Koaryiasiuu 5SJEKTPOJIUTOB ISl 30Ji1 HMOAHAa cepedpa OKa3aluCh paBHBIMHU:
Ck (autpara kanus) = 260 mmons/n, Cg (autpata amomunus) = 0,087 mmons/n. Kakoit 3apsin
OyIlyT IMETh YacTHIIBI JaHHOTO 301517 (BriOepuTe ovH OTBET)

1. nonoXUTENbHBIN 3aps]T

2. OTpUIIATEIIbHBIN 3apsiT

3. 4acTHIIBI 307151 HE UMEIOT 3apsiia



6. Komnougnast wactuna 3018 ruapokcuna skenesa (l11), oOpasyromasics npu ruaponuse ero
XJIOpUJIA, B IIOCTOSTHHOM 3JIEKTpUYECcKOM ToJie Oyzer ...(Bbibepute oaun oTBET)

1. aBUTaTHCA K KATOY

2. coBepuIaTh KojeOaTenbHbIE ABHKEHUS

3. IBUTATHCS K AaHOAY

4. ocTaeTcs HEMmOIBUKHOM
7. Munenna 3oms umeet crpoerre {[AgCI]m -nCl™ -(n—x)K'}*" xK". Kakue HOHBI HTPAIOT POITb
npotuBoroHOB? (Be1OepuTe 0a1H OTBET)

1. xs0pua UOHBI

2. NOHBI KaJus

3. noHbI cepedpa
8. Munemna 3oms nmeer crpoenre {[AgBr]m -nAg" (n—x) NO>—}" xNO;  Ykaxure, Kakoe
BEIIIECTBO SBJISETCS MOHHBIM cTabmin3atopoM? (Beibepure oguH oTBET)

1. HuTpat cepebpa

2. 6poMuz HaTpUs

3. 6pomu cepedpa
9. [IpencraBpTe yCIOBHBIMU (OPMYJIaMU CTPOSHHUE MUTISIUTBI 301151 rrapokcuaa Hukens Ni(OH)y,
nosrydeHHoro npu Bzaumozeiictsuu 5 miu 0,001 H pactBopa ruapokcuaa varpusic 10 ma 0,002 M
xiopuaa Hukenas (). Kakoe BemecTBO BhIMONHSAET (GYHKIHIO HOHHOTO CTabmiu3aTopa?
(BeibepuTe ouH OTBET)

1. NaOH

2. HO

3. NiCl;
10. Koarynsauus 100 mu 3015 npotekaet npu qodasiennu 10,5 mu 1H pactBopa xjopuaa kanus,
60 37,0 M 0,001H pactBopa docdara Harpusi. Berauciure mopor KoaryJsiiiii dJIEKTPOJIUTOB.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE mpoueccChl

B Ttecrax mo Teme «OKHCIHUTEIHHO-BOCCTAHOBUTENIBHBIE MPOIECCHI»: MEPBOE, BTOPOE,
TpPEThe, UETBEPTOE M MATOE 3a/iaHusl oleHnBaroTcs B 0,5 Oanna; mecroe — B 1 6ai; ceapmoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0allIoB.

Tect Ne 1

1. OKUCIIUTENH — ATO aTOM, MOJICKYJIa WJIH UOH, KOTOPBIH ...
1) yBeaMUYMBACT CBOIO CTENCHb OKUCIICHUS
2) TPUHUMAET DJICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. TIpotiecc BOCCTaHOBJICHUSI KMEET MECTO B Cllydyae, KOrja ...
1) wHe#TpambHBIE ATOMBI TIPEBPAIIAIOTCS B TIOJI0KHUTEIBHO-3aPSHKCHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi] NOHA YMEHBIIIACTCSI
3) oTpuIaTeIbHBIH 3aps1 HOHA YBETHUHUBACTCS
3. U3 npencraBieHHbIx HUKE peaknuii K OBP nucnponopinoHupOBaHus PUHAICHKHUT . ..
1) S+ 2HNO;3;=H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIISIM OTHOCSTCS ...
1) METAaJLIBI, BOJOPO/I, YIICPO
2) AKTHUBHBIC HEMETAJLIBI
3) 3JIEMEHTBI, HaXOJIAIIMECS B CPETHEH YaCcTH TIEPUOJTHISCKON CHCTEMBI



5. CreneHn OKUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHU/IE BOJIOPO/Ia COOTBETCTBEHHO
PaBHBI ...

1) a)—2;0)—2
2) a)—2;06)+2
3) a)—2;0)—1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpejie, BOCCTAaHABIMUBAETCSA JI0 ...
1) karnona Mn?*
2) Manranat-uona MnQO4>—
3) okcuna maprania (11) MnO

7. B peakiun, npotekaromeit mo cxeme CroSz + KNO3 2 K,CrO4 + K,SO4 + NO okucienuto
MOJIBEPTalOTCS CICAYIONINE SJICMEHTHI ...

1) a3o0T U cepa
2) cepa u XpoMm
3) XpOM H a30T
8. Cymma ko3 (pHUIIMEHTOB B peakiuu, TPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3 durtuerto B peakin KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3HeKTp0XI/IMI/I‘lECKI/Ie CHUCTEMBbI

B tecrax mo teme «DIJIEKTPOXUMHUYECKHE CHCTEMBI»: MEPBOE, BTOPOC M MATOC 3adaHUs
OIICHUBAIOTCS B | 6aJ1; TpeThe U ueTBepTOE 3a1anusi— B 1,5 6aia; mecroe u cenpbMoe — B 2 6aa.

Tect Nel
1. DnexTpoJHBIN MOTEHLUAN ONPENENSIOT [0 YPAaBHEHHUIO ...
1) Hepucra
2) Menneneesa-Knaneiipona
3) BonbumMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanudeckoro sementa Mg|MgSO,||CuSO4|Cu mpu crangapTHBIX
YCIIOBUAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoayKThl 00pa3yroTcsi Ha KaToJIe PH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KuCIOTa
4) KHCIOpPOJ
4. VYxaxute cyMMy K03 (QUIIMEHTOB B ypaBHEHUH dJIEKTpoiu3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w©3 TpUBEICHHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA TPOTEKAET
CaMONPOM3BOJILHO B IPSIMOM HarpaBJIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...



6. Bprumcnure mMaccy IUHKA, TOMYYEHHOTO MPHU DJIEKTPOIU3e Cyiab(paTa IHHKA, KOTOPHII
npoBoauiIM B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10°
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBenute CXeMbl SJEKTPOJHBIX IPOIECCOB M MOJIEKYJISPHOEC YpaBHEHHE PEaKIIHU,
HPOTEKAIOIIEH MPU JEKTPOXUMHUYESCKOI KOPPO3UH rajbBaHonapbl Zn|Mg B CepHOKHCIIOM
cpene. B orBere ykaxkure cyMmy K03 PHUIIMECHTOB B MOJICKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BueaymuTtopHass camocTtosATenbHas padoTa OOyYaromMXCS OCYIIECTBIISIETCS B BHUJC
U3y4YEHHsI TUTEPATYpPBI 10 COOTBETCTBYIOIIEMY pa3ieiy ¢ MpopaboTKol MaTtepuana, opopMIEHUS
OTYETOB TO JIA0OPATOPHBIM pPabOTaM, BBITIOJHEHHS TBOPYECKUX 3aJaHUA B KOHIE KaKIOTO
ceMeCTpa B BUJE NIPE3EHTALMI U BBIIIOJHEHUS JIOMAIIHUX 3aJaHUH.

TeMbl TBOPUYECKHX 3aIaHUM

TBOp‘leCKI/Ie 3aJaHus BBIITOJIHAIOTCA O6y‘IaIOH_II/IMI/ICH B BUJC Hpe3eHTaHHfI.

1. Kak xumus oTpakaer OKpyXarolui MUp.

2. XUMHS B MOEH CIIELINAILHOCTH.

3. XuMuyeckass MACHTU(PUKAIUS BELIECTB. Y CTAHOBJIEHHME XMMMUYECKOTO COCTaBa
BEIISCTB. AHATUTUYECCKUN CUTHAI.

4. KauecTBeHHEIN aHAIIN3.

5 KonnuecTBeHHBIN aHAIHN3.

6. DH3NKO-XUMUYECKHE METOJIBI aHAIN34.

7 XHUMHUYECKHE METOAbI aHaIH3a.



IIpuaoxenne 2

7. OHeHO‘lHBIe cpeacrea AJisi MIpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuun

[TpomesxyTouHas

arreécranusd HUMECT HLCJIbI0 OIPCACINTE CTCIICHb JOCTHXKCHHIA

3aIlJIaHUPOBAHHBIX PC3YJILTATOB O6yquH$I o AUCHUIIIINHC Xumus 3a OHpGI[eJIeHHBIfI nepuon

00yJeHUsI.

a) [lnanupyemble pe3yabTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeleHHs

HpOMe)RyTO‘lHOﬁ aTrecramum:

Kon Nupukarop

HHIAKAT JIOCTHKEHUS OueHouHbIE CpEeACTBA

opa KOMITETCHLIMH

OIIK-1

CrocoOeH TPUMCHSTh €CTECTBEHHOHAYYHBIE W  OONICHMH)KCHEPHBIC 3HAHHS, METOJbI

MAaTCMAaTHYCCKOI'O aHaJIn3a 1 MOJACIIMPOBAHUS B obactu HpO(i)CCCHOHaJIBHOI;'I JACATCIIbHOCTH

OIlIK-1.1

Ucnone3yer

€CTECTBEHHOHAYYHBIC
U OOIIECHHKCHEPHBIC
3HAHUS VI PELICHUS

BOIIPOCOB
npodeccuoHanbHOM
JESTEIIbHOCTH

B

Hepeueub meopemuidecKux 6onpocoe:

1. [Tepuonnueckuii 3akon [I.1. MenaeneeBa u ctpoeHue
aTOMOB 3JICMCHTOB.

2. CrpyKTypa NEepuoAHYECKON CHUCTEMBI. DJIEKTPOHHbIE
ceMeiicTna.

3. [IpUHIMIIBI  OYEPEAHOCTH  3alOJIHEHUS aTOMHBIX
opOuTasnei JIeKTPOHAMHU.

4. DHeprusi HMOHM3ALUU, CPOACTBO K DIIEKTPOHY,
AIIEKTPOOTPHUIIATEIILHOCTb.

5. Okcunpl. UWx  xnaccuduxarmms. Homenkmnarypa.
CrocoObI MOTy4YeHUsI 1 XUMHUYECKHE CBOMCTBA.

6. OcHoBanus. Mx knaccudukanua. Homenknarypa.
CnocoObI MOTy4YeHUs: 1 XUMUYECKHE CBOMCTBA.

1. Kucnotrel. Hx knaccudukanus. Homenkmnarypa.
CrocoObI MOTy4YeHUsI 1 XUMHUYECKHE CBONCTBA.

8.  Comu. Ux xnaccudukamus. Homenkinatypa. CriocoObt
MOJTYYCHUSI U XMMUYECKUE CBOMCTBRA.

9. XUMUYECKUE CHCTEMBI, MapamMeTpbl U (DYHKIHUU UX
COCTOSIHHSL.

10. IlepBblii 3aKOH TEPMOJUHAMHKH.

11. TenuoBoii 3¢ heKkT XUMUYECKON peaKkIui. DHTATbIIHS.
OHTaNBNUA 00pa30BaHMs BEIIECTB.

12. 3akon ['ecca u ero cnencTBus.

13.  Durpomnus. Bropoit u TpEeTU 3aKOHBI
TEPMOTMHAMHKH.
14. DOmneprus I'mb0Oca — KpuTepuil HampaBIEHHOCTH

XUMHYECKHX PEAKIUi B 3aKPBITHIX CHCTEMaX.

15. CkopocTh XHMHYECKOH peakiuu U  (PaKTOpBI,
BJIMSIFOIIIME HA HEe.

16. 3akon geiicTBus Macc. MONEKYISIPHOCTh U MOPSIOK
PEaKIHH.

17. TIlpasuno Baut-T'odda.

18. VpaBHeHue AppeHunyca. DHEpPrusi akTUBAIIIH.

19. Karamuzatopsl. ['OMOreHHBII W  TeTepOreHHBIH
KaTaJlu3.

20. KonebarenbHble peakluu.




Kon
HHIAKAT
opa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

21. Xumuyeckoe paBHOBECHE, KOHCTAHTa PABHOBECHS.

22. CwmemieHue XUMHUYECKOro paBHOBecus. [IpuHIun
Jle-lUlaTense.

23. ®azoBoe paBHOBECHE.

24. CnocoObl BbIpaXEHHSI KOHILIEHTpAlMi B pacTBOpax:
MaccoBasi IOy, MOJSIpHAs KOHIIGHTPALus, MOJIApHas
KOHIIEHTpAallsl HSKBUBAJICHTOB, MOJIJIbHAS KOHIICHTpAIus,
MOJIbHAsI 0TI, TUTP.

25. PactBopnl anekTponutoB. CTenmeHb W KOHCTaHTa
AIIEKTPOJINTUYECKON JMCCOLMALMU. 3akoH pa30aBieHUS
OctBanbaa.

26. Jluccoumanus KHCIIOT, OCHOBaHHIA, COJIEM.
AMoTepHbIE STEKTPOTHUTHI.

27. PactBopumoctbh. [IpomsBereHne pacTBOPUMOCTH.
YcnoBue o0pa3oBaHUs U PACTBOPEHHUSI OCAIKOB.

28. [uccouuanus Bojabl. MoHHOE mpou3BeleHUE BOJBI.
pH.

29. KucinoTHO-OCHOBHBIE CBOICTBA BEILIECTB.

30. T'maponu3 coneii. CTemneHs M KOHCTAHTA THAPOIIH3A.

31. TucnepcHbie CUCTEMBI. Knaccudukanms.
JIno¢punbHbIe U TMO()OOHBIE KOITIOUIBI.

32. CtpoeHune KOJUIOUIHBIX YacTHII.

33. CBoiicTBa KOJJIOWAHBIX PACTBOPOB.

34. Koarynsius KOJTOUIHBIX PACTBOPOB.

35.  OKHCIHUTENHHO-BOCCTAHOBHUTEIHHEIE CBOICTBa
BEIIECTB. Knaccudukanus
OKHCJIUTEITFHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

36. CocraBneHue YpaBHEHUN

OKUCITUTEIbHO-BOCCTAHOBUTENILHBIX ~ PEaKIMi  METOJaMH
AIIEKTPOHHOTO OanaHca.

37. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIIN MOTEHIIHAI.
Ypasuenue HepHera.

38. HampaBneHne  OKHCIUTEIHLHO-BOCCTAHOBHTEIHHBIX

peaKuui.

39. DNEeKTPOXMMHYECKHE  CHCTEMBI.  OJEKTPOIHBIN
MOTEHIHMA.

40. TanpBaHmdYeckuid aeMeHT Jlanmams Sxoowu.

41.  DNeKTpPOXMMHUYECKHUE CHCTEMBI: AIIEKTPOJIH3

pacruiaBoB. [IpuMeHeHue IeKTpoIu3a.

42. DnexTponu3. AHOAHBIA M KATOJHBIA MPOLIECCHI MPHU
AIEKTPOJIN3€e pacTBOPOB. [IpruMeHeHue 3eKTpom3a.

43. 3axonsl Qapanes.

44. Kopposzus. Bugelr xoppo3uu. CrnocoObl 3amuThl
METaJJIOB OT KOPPO3HUH.

45. Tloaumepsl U OJIUTOMEPBHI.

46. PeakiuoHHas CIHOCOOHOCTH BEIIECTB: XUMHS U
MepUOINYECKasi CUCTEMA DJIEMEHTOB.

47. HonHast XuMHYECKas CBA3b. MeTalsInyecKas CBA3b.

48. KoBasieHTHast XuMHuuecKas CBsI3b. BomopoiHas CBsI3b.
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49. KomrmieMeHTapHOCTb.

50. Xwummueckas UICHTU(HUKAIHS BELIECTB.
YcTaHOBIEHHE XAMHYECKOI0 cocTaBa BEIIECTB.
AHanuTHYEeCKUI CUTHA.

51. KauecTBeHHBIN U KOJIUYECTBEHHBIN aHAIU3.

52. Du3NKO-XMMHUYECKHE METO bl aHAIU3A.

53.  XuMmuueckue METOIBI aHAJIN3A.

IIpruMepHBIH TECT KOHTPOJISA 3HAHMIA:
bnox 1.
3ananue 1 (yKakuTe OJJUH BapUaHT OTBETA).
Uucno HEUTPOHOB COBIIAJIAET C YUCIOM IPOTOHOB B SIAPE
aToMa U30ToIa ...

BapunaHTbl OTBETOB:

23 39 27

g 1iNa g K Al
3ananue 2 (yKakuTe OJJUH BapUaHT OTBETA).

24
1) 12 Mg

@opMyita MOJIEKYIIbI BEIIECTBA, B KOTOPOU pEa3yeTCs
TOJIbKO KOBAJICHTHBIN MOJIAPHBIN TUII CBSI3U, UMEET BUT ...
BapuanTsr otBetoB: 1) CO, 2) CaO, 3) O, , 4) Na,COg,

3amanue 3 (yKakUTe OJJMH BapUaHT OTBETA).
dopmyna okcuja, Mpu pacTBOPEHUH KOTOPOTO B BOJE
obpasyercs kucinota obmeit hopmynst H3O3, umeer Buf ...

NyO5 4 SO, 5 NyO; 4

BapuanTs! oTBeTOB: 1)

CO,,

3ananue 4 (yKakuTe OJJUH BapUaHT OTBETA).
HauGosnbiiee yncio noHOB 00pa3yeTcs pu TUCCOIUAIINN B
Bojie 1 Momb conu, hopMyIia KOTOPOH ...

BapuanTs! oTBeTOB: 1) FECI?’ , 2) FeSO, , 3)
CE(NDE)E 4) Cac‘lz/

3aganue 5 (yKaKUTe OJIMH BapUaHT OTBETA).

K okuciuTensHO-BOCCTAHOBUTEIBHBIM OTHOCUTCS PEAKIIHS,
cXxeMa KOTOpOH UMeeT BUJ ...

BapunaHTbl OTBETOB:

. 1) Fe + HCl — Fe(Cl, + H,

. 2 Fe,O3 + HCl — FeCl; + H,O

. 3) FeCl; + NaOH — Fe(OH); + NaCl
. 2 FeS+ HCl — FeCl, + H,S

3amanne 6 (yKakKuTe OJMH BapUaHT OTBETA).
®opmyina Bemectna, 0,01 M pacTBop KOTOpOro




Kon Nupukarop
AHIUKAT IOCTHKEHUS OueHouHbIE CpeACTBA
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XapaKTepu3yeTcst HauboJIbIIUM 3HaYeHreM pH, umeer Buf ...

BapuanTsl oTBeTOB: 1) NaOH , 2) NaHCO; , 3)
Na 2504 4) FE(DH)E

3ananue 7 (yKaKuTe OJIMH BapUaHT OTBETA).
OCHOBHBIM OTJIMYUEM PEAKIMIA TOTMKOHACHCAIIUH OT
IPOLIECCOB MOJIMMEPU3ALIUY SIBJIETCS ...
BapuaHTbl OTBETOB:
e 1) obpazoBaHre MOOOYHBIX HU3KOMOJIEKYIISIPHBIX
POJTYKTOB
e 2) oTCyTCTBHUE ITOOOYHBIX HU3KOMOJIEKYIISPHBIX
IPOJTYKTOB
e 3) oOpa3oBaHuE BHICOKOIPOUHBIX ITOJIUMEPOB
e 4) oOpa3zoBaHu€ IPOAYKTOB HEJIMHEHHOIO CTPOCHHUS
3ananue 8 (yKaKuTe OJIMH BapUaHT OTBETA).
[Tporecc, mpoTekaroUyii pyU MOCTOSTHHOM 3HAaYEHUHN
TEMIIepaTypbl B CUCTEME, Ha3bIBACTCA ...
BapunaHTbl OTBETOB:
1) u3oTepMUYECKUM
2) nzobapuyecKkum
3) aquabaTHYeCKUM
4) N30XOpUYECKUM
3ananue 9 (yKaKuTe 0JIMH BapUaHT OTBETA).
[Tpu yBenmueHNH JaBIIEHUS B CUCTEME B 3 pa3a CKOPOCTh
3JIEMEHTApHON TOMOT€HHON peakLuu
Na * Oay = 2NOg

pas.

BapunaHTbl OTBETOB:

1) yBenuuuTtcs B 9

2) yBenu4urcs B 6

3) ymeHbImuTCs B 9

4) ymeHbIIUTCA B 6

3ananue 10 (ykaxuTe OMH BapUaHT OTBETA).

[Tpu HapylIEHUH OJIOBIHHOTO TOKPBITHSI HA KEJIE3HOM
U3JIeNIUU B KUCIION cpesie Ha aHoze OyIeT MpOoTeKaTh peakius,
ypaBHEHHE KOTOPOU UMEET BUJ ...

BapuaHTbl 0TBETOB:

1) Fe® - 2e =Fe’~

. 2 Fe’™ +2e =Fe®

. 3 2HT +2e=H)

. 4)Sn°-2e= Sn?*
3ananue 11 (ykaxute oAMH BapUaHT OTBETA).
ITpu snexTponu3e BOAHOIO pacTBOpa XJIOpUIa KalbIHs Ha
MHEPTHOM aHOZE IPOTEKAET MPOLECC, ypaBHEHUE KOTOPOTO
UMEeT BUJ ...




Kon Nupukarop
WHNKAT JOCTHKEHUS OneHouHbIe CPECTBA
opa KOMIIETEHINH
BapuaHTbsl 0TBETOB:
. 1 2Cl" —2e=Cl,
. 2 4OH —4e=0,+2H,0
2H,O—-4e=0, +4H"
. 3) <2 2
o
. 4 Ca” +2le=Ca
3amanue 12 (ykaxute oquH BapHaHT OTBETA).
Komnonanas yactuia, o0pasyromascs Ipu B3auMOIeHCTBUN
n30bITKa pa30aBICHHOTO PaCTBOPA HUTpATa Oapus ¢
pPacTBOPOM CEPHOM KHCIIOTHI, B TIOCTOSTHHOM JJIEKTPUYECKOM
nosne Oyzer ...
BapunaHTbl OTBETOB:
e 1) mBUTaTHCS K KATOILy
e 2) ABUTATHCS K aHOTY
e 3) ocTaBaThCs HETOABMKHOMN
4) coBepIaTh KOJICOATEIbHBIC JBUKCHHUSI
OIIK-1.2 |Ilpumensier MeTOJBI Ilpumepnvle npakmuueckue 3a0anun:
MaTeMaTHUYECKOTO 1. HamucaTh 51I€KTpOHHBIE YpaBHEHHS 3JIEKTPOTHBIX
aHanmm3a U | IpoIleccOB, ypaBHEHHE CYMMapHOW  TOKOOOpa3yrolei
MOJICTTUPOBAHUS A | peakuuu, BerauciauTh JJ[C ranpbBaHHUECKOTO AJIEMEHTA, €CITU
yIpaBiIeHUS KOHI[GHTPAIIMH HOHOB MeTaiuIoB pasabl: [AI¥]=0,001 mos/m,
MIPOU3BOJCTBOM u [C02+]=0,1 MOJIB/II.
Ka4eCTBOM 2. Hamucath WOHHBIE W MOJICKYJISIDHBIC YpPaBHECHUS
nonurpaduueckoit U | peakumii ruaponusa coneit: KsPOy; Na;SOy; ZnCl,.
YITaKOBOYHOM 3. 3aKOHYUTH YpPaBHCHHS pPEAKIMH, HANWCaB WX B
MPOIYKIINH MOJIEKYJISIPHOW U MOHHOM opMax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 11 pacTBOpa ruipoKCcHIa KaubLus coaepkurcs 478,8
r Ca(OH),. IlnotHocTh pactBOpa 1,14 r/mn. Paccuwuraiite:
®(Ca(OH),); Cy; Cog; Crny N(Ca(OH)2) m N (H20); T.

5. CocraBpTe ypaBHEHUs
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIL:
KoCr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. HammcaTe »3JE€KTpOHHBIE YPABHEHUS SIJIEKTPOIHBIX
IPOIIECCOB, ypPaBHEHHWE CYMMapHOH  TOKOOOpa3yrolei
peakuuu, BEIIUCIuTh JJ[C rabBaHMYECKOTr0 3JIEMEHTA, €CIU
KOHIIEHTPALlU1 HOHOB METAJJIOB PABHBI: [Mn2+]=O,01 MOJIB/I,
[Au**1=0,1 momb/x1.

7. 3aKOHYUTh YpPaBHEHMsI pEaKkLUil, HamucaB HX B
MOJIEKYJISIPHOM U HOHHOM opMax:
NH;OH + HNO3 —, Zn(OH)z + NaOH—, AIPO4 + Na,SOq4
—.

8. Hammcate ypaBHEHHs peakuuMii TUOpONIU3a B
MoJiekyasspaoM 1 noHHoM Buje: Aly(SOy)s, KCI, Na,SO:s.

9. HamucaTh 53JIEKTpOHHBIE YPaBHEHMS 3JIEKTPOJHBIX
MPOIIECCOB,  YpPaBHEHHWE CYMMapHOW  TOKOOOpa3yroIiei
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peaxiuu, BeucauTh J/]C rabBaHUYECKOT0 dJIEMEHTa, eCIH
KOHLEHTPALlUX MOHOB METAJUIOB PABHBbI: [Zn2+]=0,01 MOJIB/II,
[Cu™]=1,0 momb/m.

10. Cynbdar amromununs maccoit 36,4 r pactopuiu B 100
r Boabl. [lmoTHOCTH mosydeHHOro pactBopa 1,32 r/miL
PaccuuTaiite: ®(Al2(SO4)3); Cum; Coxs Cmy N(AIZ(SO4)3) u N
(H20); T.

11. Omnpenenute TEPMOJUHAMUUECKYIO BO3MOXKHOCTh
nporekanus peakuuu CS; ) +3 Oyy==CO;, ) + 2 SO, (), AH;
= -1075 k/lx mpu craHgapTHBIX YcioBHsX. PaccuuTtaiite
TemrepaTypy  Hadama  peakuuu, eciu  S(CSp)=151
Ix/mons K, S(02)=205  Ix/monb'K;  S(CO,)= 213
Jx/mois-K; S(SO2)=248 JTx/mois-K.

12. Peakuus uzet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HaSp.
HauanpHas KoOHILIEHTpauus BoaopoAa 2 Mojb/i, cepsl 1,5
Monb/1. Onpenenure BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTb
peakmuu K MOMEHTYy, korja mpopearupyer 0,7 MOIb/I
BOJIOpOJia?

13. Omnpenenute TEPMOIUHAMUYECKYIO BO3MOXKHOCTh
npoTekaHus peakuuu 2 ZnS o + 3 Oypy =
=2 2Zn0 (y + 2 SO, (1, AH; = -890 /I mpu cTaHIapTHBIX
ycnoBusix. PaccunTaiite TemnepaTypy Hayana peakiuu, eciu
S(ZnS)=58 Jlx/monb-K; S(0O2)=205 dx/mons K; S(ZnO)=
44 JTx/monb-K; S(SO,)=248 Ix/monb K.

14. HavanbHble KOHIICHTPAIIMM HCXOJHBIX BEIIECTB B
peakuun: 2 SO; ) + Oy () = 2 SO3 () 611K paBHBI 1,8 MONB/N
SO; u 2,4 mone/n O,. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTH
peaknuu K MOMEHTY, korja npopearupyet 0,8 mons/n SO,?

15. B pactBope opTrodocdopHoii kucaoTsl maccoit 1200
r u mwiotHocThio 1,153 1/mMn comepxkutcs 312 t H3POs.
Paccumuraiite: ®(H3POy); Cyp; Cox; Crmy N(H3PO4) 1 N (H20);
T. 1. Jna peakuun CHy ) + COy () =2 CO ) + 2 Hy
OTIpE/ICITUTE BO3MOXHOE HAIMPABJICHUE CaMOIPOU3BOJIBHOTO
TEUCHHS] PEaKIUU TPH CTAHJAPTHBIX YCIOBUSX U TPHU
temmeparype T =927°C, ecin TeImmoBoii 3bpGeKT peaKiuu 10
3aJaHHOM TEeMIEepaTypbl HE W3MEHUTCA. YKaXHTE: a)
BBIJICJISICTCS] WJIM TIOTJIONIAETCS SHEPTHsS B XOJ€ peakiuu; 0)
NPUYMHY HaWJEHHOTO WM3MEHEHHs SHTponuu. PaccuuTaiite
TEMIIEpPaTypy Havasa peakiiuy.

16. Belpasutre 4dYepe3 KOHIIGHTPAllUM pPEareHTOB
KOHCTAaHTBI paBHOBeCHs caeqyromux peakuuidi Noiy + 3 Hypy =
2 NHs(), AH = -92,2 x/Ix. Ykaxure HanpaBJIeHHE CMEIIECHHS
XUMHUYECKOTO PABHOBECHS ITUX PEAKIIWA: a) TIPH MTOHKSHUN
TEMIEPaTyphl, €CIM JaBlieHWe TMOCTOSHHO, ©) mpu
TTOBBIINICHHUH JIABJICHUS, €CJTH TeMIIEpaTypa MOCTOSHHA.

17. PaccuuraiiTe  3NEKTPOABIKYILYID CHUIYy H
OTpe/ieNIuTe HANpaBiICHHE CaMOIPOU3BOJIBHOTO MPOTEKAHUS
pPEaKIuu NP CTAHJAPTHBIX YCIOBHUSX, UCTIONB3YS 3HAUCHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX MOTeHUuanoB HJ  +
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HsPO, — Jo, + H3PO3 + H,0.

18. IlpuBenuTte cXeMbl 3JIEKTPOAHBIX IPOLIECCOB H
MOJICKYJISIPHbIE YpaBHEHUS PEaKIUil, MPOTEKAIOMIUX MpH
AJIEKTPOXUMHUYECKON Kopposuu TajibpBanomnapel Co/Ni: a) B
KHCJION cpenie; 0) BO BIaXHOM Bo3ayxe. Omnpeaennure yoObuib
Macchl aHOJ1a IPU KOPPO3UHU B KUCIIOH cpeze 3a 20 MUH, eciu
CKOpoCTh Koppo3uu coctaBuia 0,01 r/4.

19.  CocraBpTe  3JIEKTPOHHO-UOHHBIE  YpaBHEHUS
AIIEKTPOHBIX MPOLIECCOB (AHOJ MHEPTHBIN) U MOJIEKYIISIPHOE
YpPaBHEHHUE pEaKLuu, HPOUCXOASIIEH IpU DIEKTPOIU3E
pactBopa Co0SOs Brruncnure ¢akTuyeckoe KOIUYECTBO
MeTajljja, IOJYyYEHHOr0 Ha KaroA€ Mpu BJIEKTPOJINU3E
Co(NO3),, eciu 3JIeKTpOJIU3 MPOBOAWIM B TeueHHH | .
Beixon wetamma 1o TOKy coctaBui  85%. VYkaxute
BO3MOXXHbIE MPUYMHBI YMEHBIICHUS BBIXOJla MeETallia IO
CPaBHEHMIO C PACUETHBIM.

TecToBBIC 3a1aHNA:
Bbnox 2.
3amanue 13 (mepeHecuTe BapuaHTHI OTBETA B 3aJ]aHUE).
YCcTaHOBHTE COOTBETCTBUE MEKITY (DOPMYITON MOJISKYIIBI HITH
HWOHA ¥ THIIOM THOPHUIN3AIIUY BaJICHTHBIX OpOUTAICH
LEHTPAIIBHOTO aTOMa.

BF; NH:  SF

d?

2 3 3
BapuanTs! oTBeTOB: 1) *P , 2) P , 3) *P , 4) SP ,5)

3
sp"d
3ananue 14 (Bb1OepuTe HE MEHEE JIBYX BapUaHTOB).
JI1s1 OKHCIUTENBHO-BOCCTAHOBUTEIBHON PEAKIINH

HC1 +KCIO; — KO3 PULIUEHTHI Tepes
BEII[ECTBOM-OKHUCIIUTEIEM U BEIIECTBOM-BOCCTAHOBUTEIIEM
paBHBI W, COOTBETCTBEHHO.

Bapuants! otBeToB: 1) 1, 2) 6, 3) 3,4) 5.

3ananue 15 (BBeIUTE OTBET).

O6bem 0,1 M pactBopa HNO3. yeo6xomumbiii ms

HeﬁTpaﬂH3aHHH pacTBOpa rTHAPOKCHU A 6ap1/151, COACPKAIICTO

0,171 r Ba(OH),. paBeH ML
(OTBeT MPUBECTH C TOYHOCTHIO JI0 I[ETIOT0 3HAYCHUSL. )

3ananue 16 (Bb1OepuTE HE MEHEE JIBYX BapUaHTOB).
CornacHo TEpPMOXUMHUYECKOMY YPABHEHUIO

MnO) ;) +2C 5y = Mngyy + 2C0(y 1 A Higg =293 x/Ix,

JUIs IOJydeHus 275 T MapraHia norpedyercst k/Jx
TETJIOTHI, TIPU STOM BBIJICITHTCS 1 okcua yraeposa (I1)
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(H.y.).
Bapuants! otBeToB: 1) 1465, 2)224,3)2930,4) 112.

3ananue 17 (BBeOUTE OTBET).

OcMmoTHryecKkoe JaBJIeHUE pacTBOpa, cojiepxkaiiero 27 r

rmokospr (Mr =180)
Kl1a.

(OTBeT nMpuBECTH C TOYHOCTHIO 10 I1eI0ro 3HaveHus; R = 8,31
Jx/monw-K.)

B 500 M pactBopa nipu 298 K, paBHO

3ananue 18 (BbIOEpUTE HE MEHEE JIBYX BapUAHTOB).
JlpIMOBasi 3aBeca OTHOCUTCS K JUCIIEPCHBIM CUCTEMaM, B
KOTOPBIX AHMCIIepcHas (a3a HaXOAUTCS B

COCTOSIHUH, a JMCIICPCUOHHAs Cpe/ia — B

arperaTHOM COCTOSTHUH.

Bapuantsl orBeToB: 1) TBepaom, 2) razoo0pa3Hom, 3)
KHUJIKOM, 4) Tenieo0pasHOM.

OIIK-1.3

I'otoBUT MaTCpHrajbl U

aHAJTM3HUPYET TUIS
COCTaBJICHUS
Hay4yHbIX  0030pOB,

nyOIuKanuii, OTYETOB

IIpuMepHbIe NMPaKTHYECKHE 3aJaHNSI:

3apanuel.

[TpoBecTn aHaNM3 BIMSHUS KOHLEHTPAIMA HA CKOPOCTH
XAMHYECKON peaKkuu
Na,S,0; + H,SO, = S + SO, + Na,SO, + H,O 1o
AKCIIEPUMEHTAJIbHBIM  JaHHBIM. [IpoBectn  00paboTKy
MOJIyUYEHHBIX JaHHBIX C HCIOJb30BAaHHEM COBPEMEHHBIX

WH()OpPMAIMOHHBIX  TEXHOJOTWW.  PesynpTaThl  ONTOB
MPEICTaBUTh B BUE TaONUIIbI 1.
Ta6muma 1
Howmep O6Bem, M1 KoHuenTp?
omnbITa Na,S,03 H,O H,SO4 Na,S,0s,
MOJIb/]I
1 1 7 2 1,3
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 naHHBIM TaOIHIB! 1 TOCTPOUTH TPapUK 3aBHCUMOCTH
CKOPOCTH PEaKIui OT KOHIICHTpAIMU THOCYylIb(]ara HATpHS,
OTJIOKMB Ha ocH abcuucce koHmeHTpamnuio Na;S;03, a Ha ocu
OpJMHAT — CKOPOCTh PEAKIUH.

Crenath BBIBOJ O 3aBUCHMOCTH CKOPOCTH PEaKIUU OT
KOHIIEHTPAIlUU THOCYIh(haTa HATPHSI.

3ananme 2. Ilpumep 3aganus B
ChemCraft

[Toctpoiite B mporpamme ChemCraft o6semusie 3D
MOJIEJIA MOJIEKYJI BEIECTB (10 33JIaHUI0 MPErogaBaTes):

a) YKa)KUTe BEJIMYUHBI YIJIOB U JAJIUHBI CBA3EH;

B) IOCTPOWTE MPOCTPAHCTBEHHBIC MOJICITH MOJICKYJIBI:

nporpamme
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IIAPOCTEPIKHYIO MOJEIb, MOTyCHEpUUSCKYIO MOJEIb
Crroapra-bpurneba, moaens JlpaiiBunra.

TecroBble 3a1aHus:
biok 3.
Keiic-3amanue (O0miee 3aanue).
CrouHble BOABI HEKOTOPOTO MPOMBILIUIEHHOTO MPEITPHUITH
CO/IepXKaT COJMU TSKENBIX METAJIOB, HEOPraHUYeCKUe
KHCJIOThI, TOBEPXHOCTHO-akTHBHBIC BemiecTBa (ITAB) u
JIpyrue 3arpsi3HUTENIM OKpyxkaromed cpeabl. OHU B BUJE
B3BECH IIOCTYMAIOT HAa OUYHUCTHBIE COOpYKeHus. B mporecce ux
OYUCTKHU MIPOUCXOMSAT MIPOIIECCHI HEUTpaIn3aluu,
KOAryJsiliuM, OCAKICHHS, QUIbTpallMd W  U3BICYCHUS
BEILIECTB, KOTOpPhIE MOTYT OBITh pEAIM30BaHbl  WJIU
MCIOJIb30BaHbI TIOBTOPHO.
3ananue 1 (ykakuTe OJJUH BapUaHT OTBETA).
B npomecce OYHCTKH TNPOMBINIJIEHHBIX CTOYHBIX BOJI
MPOUCXOIUT 00pa3oBaHHE KOJUIOMAHBIX pacTBOpoB. [l mx
pa3pyIIeHHs U KOATryJISIUKA OOBIYHO MPUMEHSIIOTCS PACTBOPHI
AIIEKTPOJIUTOB. ECu MCXOAHBIE CTOYHBIE BOJBI COJIEPKaIH

MOBEPXHOCTHO-aKTUBHBIC BEIIIECTBA Ha OCHOBE
ankwicynbonatop  obmeir  dopmynsr  RSOzNa (ITAB
AHMOHOAKTUBHOIO Xapakrepa), TO HauOoJbIIeH

KOaryJaupyrolei cnocoOHoCTbio OyeT 001aaTh pacTBop ...
Bapuantsr otBeToB: 1) Cr(NO3);, 2) (NH4).Cr,07, 3)
CU(NOg)g, 4) NasPO,.

3ananue 2 (BBEIUTE OTBET).

Jnis ocaxkaeHus: OOJBIIMHCTBA MOHOB TSDKENBIX METAJIJIOB U3
CTOYHBIX PACTBOPOB YaCTO MPUMEHSETCS THAPOKCH]] KAJTBITUS
(rameHast u3Becth). Eciu rooBoit 06beM ounIiaeMoil BoJIbl
pasen 2000 M, a coJiepKaHue B HEM MOHOB Cu® cocrasisier
160 wmr/nv’, To ¢ yuetoM 10 %-ro u30bITKa peareHTa,
HE00XO0IUMOT0 Il TOJTHOTO OCAXKICHMUSI, PacX0/l THIPOKCH A
KaJdbllUg COCTaBUT __ Kr B roA. (OTBET NHpPUBECTH C
TOYHOCTHIO 710 1enbix; A(Cu) = 64.)

3aganue 3 (BBEAUTE OTBET).

Haubonee TexHonornyHsiM 1 3QPEKTUBHBIM CIIOCOOOM
BBIJICJIEHUS] METAJUIOB U3 PACTBOPOB SIBIISIETCS 3JIEKTPOIIU3.
Ecnu rogoBoit 00bem ounmaemoit Boasl paBen 1000 MS, a
CoZEp)KaHUE B HEM HOHOB Cd?** cocrasnsier 13,2 MF/,Z[MS, TO
BpeMs, HEOOXOIWMOE€ Uil BBIIEICHUS BCETO KaIMUs
ANIEKTPOJIN30M IIpH cwie Toka 13,16 A m BbIXOJE MO TOKY
100 %, cocTaBuT CYTOK.

(OtBer mpuBecTH ¢ TOYHOCTBIO 0 Tenbix; A(Cd) =112;
F = 96500 Kn/mob.)




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

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIIOIINE OLICEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHUM, U MPAKTUYICCKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
’K3aMeHa B 1 u 2 cemectpe.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢dopMe IO SK3aMEHAIIMOHHBIM
OowmyietaM, KKIbIA M3 KOTOPBIX BKIIOYAeT 2 TEOPETHUYECKUX BOIMPOCA U OJHO MPAKTHUECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiics IEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Martepuana, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO OIEpUpyeT
3HAHHUSIMH, YMCHHUSIMH, TTPUMEHSET UX B CUTYAIlUSIX TTOBBIIICHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHBb
c(OPMHUPOBAHHOCTH KOMITCTECHIIUI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAFOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX ONepalusiX, IEPeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiicss JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0J€ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHWH, HABBIKOB,
0o0Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU UX MIEPEHOCE HA HOBBIC CUTYAIINH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEIBLHO» (2 Oaa) — 00yJyarouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHH MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyIOBJIETBOPUTEJbHO» (1 Oamn) — oOyuaromuiicss He MOXKET IMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBbsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIUICKTYaTbHbIC HABBIKM PEIICHUS TIPOCTHIX 3a/1ad.



