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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUST TUCITUTITUHBI «XUMHS SIBISIETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKHX COCAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOUW pa0O0Thl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YICHUU
CHeIUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOorpaMmbl

Juctumuimaa XuMusi BXOIUT B 0a30BYH 4acTh y4eOHOro IUTaHa o0Opa3oBaTeNbHOM
MIPOrPaMMB.

Jns  u3ydeHus  JUCHUIUIMHBI ~ HEOOXOOWUMBI  3HaHUS  (YMEHHs,  BIJIAJCHUA),
c(hOpMUPOBAHHBIE B PE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa3oBaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BJIaJICHUs), MOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEOOXOIUMBI ISl U3YYCHHUS TUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )XHU3HENEATETHLHOCTH

["opHOTIPOMBINIIIEHHAS SKOJIOTUS

KomniekcHoe ocBoeHHe Henp

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBO€HMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA TOJIKEH
o0safaTh CIeAyIOIUMU KOMIETEH UMM

CTpyKTypHBIi [Tmanupyemble pe3ysbTaThl 00yYeHUS
DIIEMEHT
KOMIETEHITNH
OK-1 CIOCOOHOCTHIO K a0CTPAaKTHOMY MBIIIICHUIO, AaHAJIU3Y, CHHTE3Y
3Hath - OCHOBBI JIOTUKH, HOPMbI KPUTHUYECKOTO MOX0/Aa, (hOPMBI aHATIN3a;

- METObI a6CTpaKTHOFO MBIIJICHUSA IPHU YCTAaHOBJICHUU UCTHUHBI;

- METO/Ibl HAYYHOT'O MCCIIEIOBAHUS ITYTEM MBICIIEHHOTO PACUJICHEHHS
00beKTa (aHAK3) U MYTEM U3YUYEHUS TIPEIMETA B €T0 I[EJIOCTHOCTH,
€MHCTBE ero yacrei (CUHTE3)

YmeTh - aJICKBaTHO BOCIIPUHUMATH MH(OPMAILINIO, JOTHUYECKHU BEPHO,
apryMEeHTHPOBAHO U SICHO CTPOUTH YCTHYIO U IUCBMEHHYIO PEUb;

- C MCII0JIb30BAHUEM METOJI0B a0CTPAKTHOTO MBIIIIJICHUS], aHAIN3a U CUHTE3a
AQHAIN3UPOBATh AIETEPHATHBHBIE BAPUAHTHI PEILIEHUS UCCIIEOBATEIBCKUX
3aja4

Brnanets - HaBBIKAMU TTOCTAHOBKH 11E€JTH, CIOCOOHOCTHIO B YCTHOM U MUCHbMEHHOM
peuu JTOrH4ecKd 0OPMUTH Pe3yIbTaThl MBIILICHUS;

- LIEJIOCTHOM CHCTEMON HAaBBIKOB HCIOIb30BaHUS A0CTPAKTHOTO MBIIIIJICHUS
MIPH PEIICHUHU TTPOOIIeM, BOSHUKAIONIUX MTPH BBITTOTHEHUT
MCCJIEI0BATENbCKUX padoT, HABBIKAMHU OTCTAWBAHUS CBOEH TOUKH 3PEHUS

OIIK-4 TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX TIO3UIIUI OICHUBATh CTPOCHUE, XUMUYCCKHIA
u MHHepaJ'IBHBIfI COCTaB 3eMHOU KOpBEI, MOp(i)OJ'IOFI/ILIeCKI/Ie 0COOEHHOCTH U T€HETUYECKUE TUIIBI
MECTOPOXKJICHHI TBEP/IBIX MOJIE3HBIX HCKOMACMBbIX TIPU PEIICHUH 3a/1a4 [0 PAllMOHATBHOMY U
KOMILUIEKCHOMY OCBOEHHIO T€OPECYPCHOTO MOTEHITHAIA HEP




3HaTh

- OCHOBHBIE XUMHUYECKHUE MOHATHUSA, MIOJI0KEHHUS U 3aKOHBI;

- COBPEMEHHBIE HAIIPABJICHMsI pa3BUTHsI HAyUYHBIX TEOPUI;

- METO/Ibl TEOPETHUECKOTO 1 KCIIEPUMEHTAJILHOTO UCCIIEJOBAHUS B 00JaCTH
XUMHHU TPUMEHHUTEIBHO K MPO(eCCHOHAIBHON AeITeIbHOCTH

YMmeTn

- OTIPENIENATh XMMUYECKHI COCTaB U CTPOCHUE OOBEKTOB OKPYKArOIIEi
Cpelbl;

- pelaTh pacyeTHbIE 3a7ja4l NIPUMEHUTEIBHO K MaTEpUAITy IPOrPaMMBbI;
- IPOTHO3UPOBATh BO3MOKHOCTbH ITPOTEKAHUS CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHbBIX XUMUUECKUX CUCTEMAaxX

Bnanets

- HaBBIKAMU IPUMEHEHHUSI OCHOBHBIX XMMHUYECKUX 3aKOHOB B
npodeccuoHaNbHOM e TeNIbHOCTH;

- MPAKTUYECKUMHU HABBIKAMH TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
UCCJIEIOBaHMSI B 00JIACTH XUMUU




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUMTLTHHBI (MOIYJIs1)
OO6m1ast TPy1I0EMKOCTh TUCIMIUIMHBI COCTaBIIsACT 4 3a4eTHBIX enunuil 144 akaa. 4acoB, B TOM YHUCIIE:

— KoHTakTHas padora — 10,9 akan. yacos:

— ayJIuTOpHas — 8 aKkaJi. 4acos;

— BHeayuTopHas — 2,9 akaj. 4acoB

— camocTosTenbHas pabora — 124,4 akas. yacos;
— MMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

CDopMa aTTeCTalluu - 3K3aMEH

AynutopHas s s
KomTaxTHast paGota | % Z ®opma TeKymero
=
Pasyen/ Tema 2 (B akaz. yacax) E > Bun 5 KOHTPOJIS Kon
> & © | camocTosTenpHOM | ycieBaeMOCTH U
JUCLUATUINHBI < £ © . | xomnerennun
5 2 5 padoTHI MPOMEKYTOTHON
nmab. | mpakr.
Jlex. P =g aTTecTalyu
3aH. 3aH. | U &
1.
CaMOCTOSITEIIBHOE
u3ydeHue y4eOHOM
qu HA 13:1{012 3amyura
1.1 Xumuueckast TepMOTHHAMUKA 16 Y KOHTPOJIBHON OK-1, OIIK-4
JUTEPATYPHI;
paboTHI.
- peuieHue
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITEIIBHOE
M3y4eHHe yueOHOH
qu HA z:oﬁ 3amyura
1.2 XuMnueckas KHUHETHKA 14 Y KOHTPOJIBHON OK-1, OIIK-4
JUTEPATYPHI;
paboTHI.
2 - peueHue
KOHTPOJIBHOU
paboTHI.
- oopmnenue
oTyera o
71a00PaTOPHBIM
aboTam;
p ’ 3amura
CaMOCTOSTENEHOE n1aGopatopHoii
1.3 PacTBOpBI 2 221 28 .| pa6otel. 3ammra | OK-1, OIIK-4
u3yueHHe y4eOHOH N
N KOHTPOJIBHOM
W HAy4YHOU
paboTHL.
JUTEPATYPHI,
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
u3ydcHHe y4eOHOM

1 HAYYHOU 3ampra
1.4 [TucniepcHBIE CUCTEMBI 12 i KOHTPOJIBHOM OK-1, OIIK-4
JUTEPaTypBbI;
paboThL.
- pelieHue
KOHTPOJIbHOM
paboThI.
CaMOCTOSITENbHOE
15 I/I3yq;§1{ge y;:gHOH 3amura
OKHCIUTENHHO-BOCCTAHOBUTEILHEIE 24 i KOHTPOJILHOH OK-1, OIIK-4
JUTEPaTypBI;
IIPOLIECCHI paboThL.
- pelieHue
KOHTPOJBHOM
paboThL.
- ohopmiieHne
oTyera o
11a00PaTOPHBIM
aborawm;
P o 3amuTa
CaMOCTOSITENEHOE 1aboparoproii
1.6 DneKTpOoXUMHYECKHE CUCTEMBI 2 30,4 .| pabotel 3ammura | OK-1, OIIK-4
u3ydeHue yueOHon N
. KOHTPOJIBHON
W HAy9HOH
paboThI.
JUTEPATYPBI;
- perieHne
KOHTPOJIBHOMN
paboTHI.
Hroro no pasaeny 421 1244
Hroro 3a cemecTp 421 1244 SK3aMeH
Hroro no aucumIinge 421 1244 3K3aMeH OK-1,0IIK-4




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMsA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaJULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMITIMHAPHOM JIOTHKE, OCYLIECTBIISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuii-Oece1bl WM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJbTALMM, I'IE TEOPETHUYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XHUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOI'O SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peaan30BaTh METOJ MPOOJIEMHOTO OOYYeHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALIMH SBIEHUI, peaKLuil WK IPOLECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AIH, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOTr0 MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHuall 3aKpeIuisieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamMu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbBIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHH MCIOIb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MEXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHusl (MmapHyr paboTy) Tpex BHUJOB: CTaTUYECKas Mapa, JUHaAMHUYecKas Iapa,
BapHallOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro o00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosrenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K MPAKTHUKYyMY, U3y4YeHHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuajga Mo y4yeOHMKaM M MocoOusM, YTEeHHE M MpopaboTKa HaydyHOH JHUTEepaTyphl B
6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
UTOrOBOM arrectaruu.CaMocTosITeNIbHas paboTa o0yJaronuxcsl JTOJbKHA OBITh HalpaBiieHA Ha
3aKpeIUIeHUs] TEOPETUUYECKOro MaTepuaia, U3JI0’)KeHHOTO Iperno/jiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEIbHOE H3y4yeHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJTIO.
[Tpu npoBeneHnn pyoe HOTO U 3aKJIIOYUTEIHHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIUMU
nepesl MpenojiaBaTesieM, SIBISIFOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApsAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENTbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbIE NHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTposid. OOydaromuMesl IpeIaraloTcss TECTbl U 33aud B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOW CHUCTEMOH NpoBepkU. B oTianume OoT OOBIYHOrO TECTUPOBAHMS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
ITpencraBneHo B npuiaoxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUILTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ turyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHUTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensinuk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texumueckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - 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 : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHna ; Marautoropckuii roc. rexunueckuit yu-T um. I'. 1. Hocoa. - Marauroropck : MI'TVY nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpa"a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxucinTtenbHO-BOCCTAaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaaa, D. P. Mymuna ; MI'TVY. - Marautoropck : MI'TY, 2015. - 58 ¢. : u.,
TabJI. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara ob6pamenus: 14.10.2019). - MakpooObekT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpiioBa ; MarHUTOrOpCKHit TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamienus: 22.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. Il TEXHHYECKMX Hampas. U cmen. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicn. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIM.

6. Kpartkmii cnpaBoyHuMK Qusnko-xumuueckux BenmumunH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YU€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true

Hay4HO-TeXHUYecKui xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

Mumypuna, O.A. DHepreruka XHMHUYECKUX IPOIIECCOB: METOJAMYECKHUE YKa3aHUS K
71a00paTOpHBIM paboTaM IO AUCLHUILIMHE «XUMHA» Ul O00y4arolUXcs BCeX HaIlpaBlICHUH
NOJrOTOBKM W  CHeUuajbHOCTEH 1nHeBHOW (opmbl  oOyuenus [/ O.A. Mumrypuna;
Maruutoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekct : HemOCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOAWHAMHUKA: METOJWYECKUE YKa3aHHUSA IS
CaMOCTOSITENTbHONW PaldOoThl MO AMCHUUIUIMHE «XUMHs» i1 00ydJaroOMIMXCsl BCEX HaIpaBICHUM
MOJTOTOBKK U crierpanbHocTeii Bcex popm obyuenus / JL.I'. Koasga; MarHuroropckuii roc.
texunyeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. Hocoga, 2020. — 18 c. —
Tekcr : HenocpeACTBEHHBIMN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PpEAKIIMd M XHMHYECKOE PaBHOBECHE:
Metoauueckue ykasaHusi K JaOOpaTopHbIM paboTaM M0 JAMCHUIUIMHE «XUMHUSA» UL
00yuaroLMXCcsi BCEX HAIPABJICHHUH MOJATOTOBKU U CIIELHANbHOCTEH Beex opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHmdeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.U. Xumuueckas kuHeTHka. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHMsl Uil CaMOCTOSATENIbHOW paboThl MO JUCLUIUIMHE «XUMHs» JUIsl 00ydaroLIuXcsi BCeX
HaIpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (hopm oOyuenus / H.U. Poxunonosa, A.II.
[TonomapeB; Maruutoropckuii roc. Texuuueckuit yH-t uMm. I'. 1. HocoBa. — Marnuroropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HemoCpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM I1o
JUCHUIUIMHE «XHUMHUsD) JJI1 00y4aroIKXCsl BCEX HANpaBICHUN MOATOTOBKH M CIIELUATbHOCTEN
Bcex hopm obyuenus / JI.B. Uynpora, T.M. KynukoBa; MarHUTOropcKHii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Marauroropck : MI'TY mm. I'. 1. Hocoma, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToarueckast pa3padoTka K CaMOCTOSATENILHOW paboTe o
IUCLUUIUIMHE «XUMHsS» A7 OOYyYalolIMXcsi 10 BCEM HANpaBlICHUSIM MOJITOTOBKH U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnurtoropckuii roc. Texuudeckuit yu-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe 1Mo AuCHUILUIMHE «XUMUS» g 00ydaroluXcsl M0 BCEM HANpaBICHUSAM IMOATOTOBKH U
crienanbHOCTAIM Beex (opm oOyuenust / JLI. Komsima, JILA. BoapsiH; Marautoropcekuii roc.
texandeckuid yH-T uM. ['. UI. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
TekcT : HenmocpeACTBEHHBIMN.

8. Konsima, JI.T'. OkuciuTeIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: METOANYCCKHUE YKA3AHUS
K JabopaTopHOil paboTe Mo JUCHUIUIMHE «XUMHs» A 00ydaroluxcs BCeX HampaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rTexuuueckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HeOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSTEILHON padoTe sl 00yJaromuXxcs M0 BCEM
HAlpaBICHUSM IMOJATOTOBKM M cHenuanbHOCTSIM Bcex (opm oOydenus / JL.I. Komsma, E.B.
Tapacrok, 3.P. MymnnHa; Maraurtoropckuii roc. texuudeckuid yH-T uM. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcrt : Hemocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHUMHYECKHE IPOIECChl: METOJMYECKUE YKazaHUs K
nabopaTtopHoit paboTe Mo JUCHHUIUINHE «XUMUSD) Il 00y4arolIuXCcs MO BCEM HAINPaBIICHUSM
MOJITOTOBKKM U CIEenUaiIbHOCTAM Beex (Gopm obyuenus / O.A. Mumypuna, H.W. PoauoHosa;
Marnuroropckuii roc. rTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.



r) [IporpammHoe o0ecnieuenne u UHTEpHET-pecypcehI:

URL.: http://newlms.magtu.ru/ O6pa3zosarenbubiii mopraa ®I'bOY BO «Marauroropckuii
roCcyZapCTBEHHBIN TexHU4eckuil yHusepcurer um. I'.11. Hocosa»

URL: https://openedu.ru/course/msu/CHEMCW./ Ounaitn-kypc «Kak xumust 00bSICHSICT U
M3MEHSET OKPYKAIOIIUN MUY

URL: www.chemistry.ru/ OTkpbiTas Xumust

IIporpammHoe o0ecniedeHue

HaumenoBanue o
1o Ne norosopa Cpok aeicTBus JIULIEH3UN

MS Windows 7
Professional(uis  |1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 20071, 135 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOJTHO pacpoCcTpaHsIeMoe 0EeCCPOYHO
FAR Manager CBOOOHO pacmpocTpaHsIeMoe OeCCpPOUHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAHHBbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

Hazsanue xkypca CchlIKa

OnekTpoHHas 0a3a TepuOAMYECKUX W3maHui East

View Information Services, OO0 «<MBUC» hitps://dlib.eastview.com/

HaLII/IOHaHBHa}I I/IH(bOpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH
cuctema —  Poccmiickuii  umumexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PMHII)

ITouckoBass cucrema Axagemus Google (Google

Scholar) URL.: https://scholar.google.ru/

WNnpopmanronHas cucrema - EnuHoe okHO AoCTyma K

URL.: http://window.edu.ru/
MH(GOPMAIMOHHBIM Pecypcam

DdenepanbHOE rOCYIapCTBEHHOE OF0DKETHOE
YUPEIKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
HMPOMBIIICHHOW COOCTBEHHOCTH))

DnekTpoHHbIe pecypchl oubmuorexkn MI'TY um. I'.1.

Hocoa http://magtu.ru:8085/marcweb2/Default.asp

Pocculickas I'ocynapcrBennas o6ubnuorexa.
Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepuaJibHO-TEXHHYeCKOe o0ecreueHue TUCIUIIHHBI (MOTYJIs1)

MaTepHaHBHO-TeXHquCKOG obecnieueHue JUCIMITIIMHBI BKJIIFOYACT:



MarepuaabHO-TEXHHUECKOE 00eCIIeueHNe JUCIUTUINHBI BKITFOUACT:

1. YyeOHble ayauTopuu A NMPOBEACHHS 3aHATUH JIeKIMOHHOro Tuma. OcHalleHue
ayJMTOPUU: MYJbTHMEIUIHBIC CPEACTBA XPaHEHHS, IEPEIaud U IPEICTABICHUS HHPOPMAIIUH.

2. YueOHBIE ayaUTOpPUM JUIsI TPOBENEHUS J1a0OpPaTOPHBIX 3aHATHH, TPYNIOBBIX H
WH/IMBUYAIBHBIX KOHCYJIbTAIMH, TEKYHIEr0o KOHTPOJS W MPOMEXKYTOYHOH aTTEeCTaIlHH.
Ocnamenue aynuropun: OOOpynOBaHUE JUIS BBIMOJHEHUS JTAOOPATOPHBIX PA0OT, XUMHYECKAS
1oCcy1a, peakTUBbI. HarnsqHple MaTepraiibl: TaOJIUIbI, CXEMBI, IJIAKATHI.

3. IlomemieHust Ui CaMOCTOSTENbHON paboThl oOyuatomuxcs. OCHaIeHnEe ayIuTOPHH:
[Tepconanbubie KoMmbioTephl ¢ makerom MS Office, Boixomom B MHTEpHET U C IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCHTETA.

4. TlomemeHust Ui XpaHEHUS W TNPO(YUIAKTHYECKOTO OOCTYKHUBaHHS y4eOHOTO
obopynoBanusi. OcHamienue ayauropuu: Creiniaxku, ceddsl Uis XpaHeHHS Y4eOHOTO
000pyIOBaHUsl, HHCTPYMEHTBI JIJIsl PEMOHTA JIA00OPATOPHOTO 000Dy I0BAHMUSL.



IIpuaoxenne 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCs MOApasfeiseTcs Ha ayAWTOPHYIO, KOTopas
IIPOUCXOIUT Kak BO BpeMs JaOOpaTOPHBIX 3aHATUH, Tak M Ha IUIAHOBBIX KOHCYJbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEeMs MOATOTOBKM CTYACHTAMH OTYETOB IO JIAOOPAaTOPHBIM
3aHATHSAM U BBINOJIHEHHS JOMAIIHUX 3aJaHUM.

AymuTopHas caMOCTOsTENbHAsh paboTa OO0yYalomUXCs MpPEAroiaraeT MpOXOXKICHHE
TECTUPOBAHUSA 10 KaXA0MY pa3leny JUCLUIUIMHBL. TeCcThl BKIOYAIOT TEOPETHUECKUE U TPAKTUIECKHE
3aJaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIIyOOKOTr0 MOHMMAaHUS HM3YYEHHOro MaTepuana. TecTbl
IIOCTPOEHBl €IUHOOOPA3HO: K KaKIOMY BOIPOCY MpeAJaraercsl 4eThblpe BapHaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTAaBJICHUS MOJIYYEHHBIX Pe3yJbTaTOB C STAIOHHBIMH U IIPOTEKAET O4eHb ObICTpO. MakcumasabHOe
KOJIMYECTBO 0aJUIOB B KaXk0i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHuM IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPpMOAUHAMHUKA

B tectax no teme «XuMu4eCcKkass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUIN OIIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aii, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

ITpu paccMOTpEHUU XUMHUYECKON PEeaklUu cucmema O3HAYaer:
a) MCXOJHbIE peareHThl
0) MOPOAYKTHI XMMUYECKOH peaKiiu
B) pEaKUMOHHBIN COCY]l
I) HCXOJHbIE PEareHThl U MPOAYKTHl peaKLuU
[lepBsiii 3aK0H (TIEpBOE HaYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKH 3allMChIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Na r) AU= Q-W
B sk30Tepmuueckoii peakuuu:
a) SHTAJIBINS peaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakipn otprnarencH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crucTeMbl ymMeHbIaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOIN CUCTEMBI MOBBILIAETCS
CrangapTHble TeroBble 3)(PEeKThl MPUHITO 0003HAYATH:!

a) AUcr B) Q 101327
6) AHC298 r) AHct
Kakue U3 npuBeICHHBIX PEAKIUH SIBISIOTCS SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs AH = — 46 K]]x/momn
0)H2+4/202,=H20, AH = -242 K]]x/Monb
B) 1/2N2+1/202=NO , AH = 90 K]I»/Mob
r) 1/2H2+ 1/2 I=HI, AH = 26 K]I>x/momb

Kakas u3 HanmucaHHBIX HMKE pEaKIMil OTBedyaeT TeIuioTe oOpa3oBaHMs okcujga azota ( || ) B
CTaHJIAPTHBIX YCIOBUSIX?

a) 1/2 N2+ 0O=NO B) 1/2N2+1/2 02 =NO

6) N+ 1/202=NO r) NH3+ 5202 =2NO +3H20
[Tpu BoccTanoBnenuu 16r okcuma menu( || ) Mo peakmu :

CUuO () + C (rpagur) = CU () + CO (), mormoTuiock 22 kK TEIIIOTHI.

OHranbnus o0pa3oBaHus okcuaa Meau ( || ) paBHa:

a) 110 B)220,5



0) -200,5 r)735
8. Hus peakmuu  NiO ) + C (pagury = Ni o + CO (). Ompenenure BO3MOXHOE HalpaBlICHHUE
CaMOIPOU3BOJIBHOIO TEUCHHUS PEAKIMH IIPH CTAaHJAPTHBIX YCJIOBUSX U IpH Temueparype 627°C.

BemectBo AH®298  (KJI>x/MOJIB) S°gs  (x/mMonp*K)
NiO @ —239,7 38
C (rpacur) 0 5,74
Ni 0 29,9
CO -110,5 1974

B orBere ykaxuTe 3HaueHHs sHepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, NP TEMIEparype
627°Cn TemnepaTypy Hayajla peakLuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTCs SHTPOIHUS TIPU Pa3IOKCHUU KapOOHATa KabIHs?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HAI0
10. [lanHast peakuus:
2KC103 (tB) —2KCl (1B)+30> (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B TIPSIMOM HaIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHu4YecKkasas KHHETHKA

B Tectax o Teme «XuMHuUuecKasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOE 3aaHHS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCEMOE, JIEBITOE | JIecsaToe — B 1 0ajl, a OJUHHAAIATOS
—B 2,5 Oaia.

TecTt Ne 1

1. Pazgen XuMuM, U3ydaroIHid CKOPOCTH M MEXaHU3MbI XHMHUYECKHIX PEaKIUii, Ha3bIBACTCS
a) XMMHUYeCKasi TEPMOIMHAMHKA

0) TepMOXUMHUS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOW PEaKIUU — ITO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJTHO U3 MCXOJHBIX BEIIECTB

0) M3MEHEHNEe KOJIMYECTBA BEIIECTBA PEAreHTOB (WM MPOIYKTOB) PEAKIMH B EAMHHUILY BPEMEHH B
enuHuile obwvema

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIUH K MOMEHTY OKOHYaHHS PEAKIINU

3. B Kakux eIuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiuu?

a) Momb 11 ‘¢t

0) 6e3pa3mepHas BeTMYMHA

B) MOJTB2 C

4. Or xakux (pakTopoB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIIUIA?

a) OT IPUPOJIBI pearupyroINX BEIIECTB

0) oT TeMIieparypsl

B) OT 00BbEMA PEAKIIMOHHOTO COCya

5. CocTosiHuEe XMMUYECKOT'O paBHOBECHSI 0OPATHMBIX IMPOLIECCOB KOJTUYECTBEHHO XapaKTEePU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSMH MPOIYKTOB PEAKITHH

0) PHeprueil akTHBU3AIUN

B) KOHCTAHTON PaBHOBECHS

6. Kak 3anuceiBaeTcs BIpaKeHHE 1JI1 CKOPOCTH PEaKIUH

A4NO 1y +6 H2O=4NH31»+50:2(



a) V = k[NOJ*[H20] 6) V = k[NH;][O2] B) V = k[NO]*[H.0]°
7. Kak 3anumiercs BeIpaskeHHe U1l KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]?
6) Kp = [C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha [uarpaMMe Mokas3bIBaeT 3Ha4eHUeE TeIIOBOro ¢ ¢exra peakumn?
a)l E.*%

5) 2 I 2

A
’/ 1 3
— A\

XOJI PEaKINH

B) 3

v

9. Yrto MOXHO CKa3aTh O PEaKIUU, U300paKEHHOW Ha JuarpaMMme K Bompocy 82
a) 9K30TEPMHUYECKasl pPeaKIIus
0) SHIOTEepMHUYECKAs PEeaKIUs
B) pEaKIis ONMCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMEIIAeTCs BIEBO.
a) IPU IOHMYKCHUH TeMIIepaTyphbl
0) IIpH MOBBIMICHUHN TEMITCPATYPhI
B) IIpU MOBBILICHUU JTaBJICHUS
11. ns peakumu Cu + 2 H 2 ) = CH 4 (n ipu HEKOTOPOI TemriepaType KOHCTaHTa PaBHOBECHsS paBHA
0,8. PaBHOBeCHast KOHIIEHTpaIlUsl BOJopoia paBHa 1,2 Monb/1. BerarcnuTe UCXOAHYIO KOHIIEHTPAIUIO
BOJIOpOJIA.
a) 1,2
0) 3.5
B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOpBI»: MepBOe 3aJaHHWE OICHMBaeTcs B | Oayi; BTOpOE, TpEThe,
4eTBEPTOE, MATOE U MIECTOE 3aaHus - B 1,5 Oasia; ceapmMoe, BOCbMOE, JIEBATOE U IECATOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBuenus peaxkiun Cu SOs + KOH —... cokpalieHHOE MHOHHOE YpaBHEHHE 3alUIIETCs] B BUJIE
1) 2K*" +S04* = K2SOq4
2) Cu?* + SO42 + 2K+ + 20H™ = Cu(OH)2d + K2S04
3) CuSOs + 20H" = Cu(OH)2d + S04~
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xsnopuna Hatpus B 300 M1 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. Ins monmasyienust ruapoiusa xiaopuaa xpoma (I1I) cnengyer
1) 106aBHTH COJSHYIO KUCIIOTY
2) 100aBHTH MICIOYb
3) pa30aBUTH PaCTBOP BOAOK



4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

4.

MTOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBICHHBIM W3 TUAPOCYIb(paTa Kalbllds M BOIBI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AMCCOIMAIIMY PACTBOPEHHOTO BEUIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcanaTta cepebpa pasHa 3,27-107 r/ 100r H20. Onpenenurte Npou3BENEHUE
pactBopumoct Ag2C204
1) 5:10°12 2)1,16-10°8 3) 10,7-10°° 4)2,31-10°8
7. MaccoBas 10151 paCTBOPEHHOT'O BEUIECTBA — 3TO OTHOLLIEHUE
Macchl BELIECTBA K Macce BObI
KOJIMUYECTBA BEIIECTBA K 00bEMY BO/IbI
Macchl BELIECTBA K Macce pacTBopa
KOJIMYECTBA BEIIecTBa K 00beMy pacTBopa
8. K cnmaObIM 351eKTpoauTaM OTHOCUTCS ...
TUAPOKCH]T AMMOHUS
TUAPOKCH]T KNS
XJIOpUJ KaTbLIMs
MaprasioBas KUciaoTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPbl MHOTHX COJIEH MOTYT MMETH ILEIOYHYIO WJIM KHCIYIO Cperdy.
[IprunHO# 3TOrO SABISAETCS ...
BJIEKTPOJIN3 COJIEH
JUCIPOTIOPIIMOHUPOBAHUE COJIEH
TUAPATHPOBAHUE COJIEH
TUJIPOJIN3 COJIEN
10.3nauenune PH uuctoii Boas! npu 25°C cocraBuser
N1 2) 7 3)0 4) 10
MarnuTtoropckuii Texuudeckuii yausepcuret um. [.J11.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B Ttecrax no teme «JlucnepcHBIE CHUCTEMBI»: INEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJaHUS
olLleHUBarOTCs B 1 6aut; msAToe M 1ecToe 3aJaHus - B 3 Oana.

Tect Nel

VYkaxure pa3Mepbl YaCTUIl KOJIOUJIHBIX CHCTEM

1) wmenbie 1 HM

2)  Gomsire 100 aM

3) ot 1M a0 100 am

Kakue noHbI criocCOOHBI BBI3BAaTh KOATYJISIHIO KOJIJIOUA, YACTUIIBI KOTOPOTO MMEIOT MOJIOKUTEIBHBIN
3apsia?

1)  KkaTuOHBI

2)  aHUOHBI

3)  MOJIAPHBIE MOJICKYII

JInsi Kakoro 3JeKTPOJIUTa TOPOT KOArYJSAIUH KOJJIOWAa C IMOJOXHUTEIBHO 3apsHKeHHOH vacTHiel
JIOJDKEH OBITh HAMMEHBIIINM?

1)  xjopua Kanus

2)  cynbbar Kanus

3)  oprodochar Kamus

Murienna 3051 UMEET CTPOCHUE:! {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI

KaKO# JIEKTPOJIMT UTPAET POJIb HOHHOTO cTabuiam3aropa?

1)  xuopun xenesa (111)
2) Boda
3)  TUAPOKCUM Kaus



5. Tlpu B3ammonericteuu 20 mut 0,001H mutpara ceunna (1) ¢ 10 mu 0,02H cynbedarta xanus oGpasyercs
30116 cynbgata ceunna (11). K kakoMy 3eKkTpoy JOKHBI TEpeMEIaThCcsl YaCTHIIBI AUCTIEPCHON (ha3bl
IIPH 3JIEKTPOIH3e?
1)  HaxoAsTCs B COCTOSHUM JUHAMUYECKOTO PAaBHOBECHSI
2) K Karoay
3) Kk aHomy

6. B nBe k01061 HasUTO MO 50 MJI 30181 TUAPOKCKA Xkere3a. i TOro 4ToObl BHI3BATh KOATYJIISIIMIO 30715
nmoTpeboBanock 1006aBuTh: B epByo — 5,3 M 1 H pactBopa xmopuaa kanus; B nipyryro — 18,7 mi 0,001 H
pactBopa gocdara HaTpus. Berauciante nopor Koarymsiui KaxI10ro 3JeKTPOIUTa.

OKHCIAUTEITbHO-BOCCTAHOBUTEIbHBIE MpouecChl

B Tecrax mo Tteme «OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
4eTBEPTOE U IATOE 3aaaHus oleHuBaroTes B 0,5 Oana; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajuIoB.

Tecr Ne 1

1. OkucauTENb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) yBeNWYMBACT CBOIO CTEICHb OKHMCIICHHSI
2) TPUHHUMACT 3JICKTPOHBI
3) oTaaeT CBOM ICKTPOHBI
2. [Ipornecc BOCCTAaHOBJICHUS UMEET MECTO B CITy4ae, KOT/a ...
1) HelTpasbHBIC ATOMBI IIPEBPAIIAIOTCS B MOJIOKHTEIbHO-3aPSXKEHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3apsi/] NOHA YMCHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HIKE peakinii kK OBP nucnponopuiroHpoBaHus NPUHAIJIEKHUT ...
1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H202 = 2H20 + O
3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEIISIM OTHOCSTCH ...
1)  Mertamibl, BOAOPO, YIIEPOT
2)  aKTHBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MePHOIUUSCKOM CHCTEMbI
5. CreneHu OKMCTICHUS KUCIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOAOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;6)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, nporekaronux B KUCIOU cpefie, BOCCTAHABIMBAETCS 1O ...
1)  xarmonma Mn?*
2)  wmanraHaT-noHa MnQO4?—
3)  okcuaa mapranmna (1) MnO
7. B peakiun, mpotekaroreit mo cxeme CraSz + KNO3 2 KoCrOs + KoSO4 + NO OKHCICHHIO TTOIBEPTaroTCs
CIICAYIOIINE DJIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peakiMy, IpUBEAeHHON B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. CymMma ko3 dunmenton B peakin KMNnO4 + HCloun, = ... paBHa
1) 30 2) 26 3)35

3JICKTIJOXPIMPI'—I€CKI/I€ CHUCTEMBbI



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1).

2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

B Ttecrax mo Tteme «DIEKTPOXMMHYECKHE CHCTEMBI»: IEpBOE, BTOPOE W IIATOE 3aTaHUS
oLleHUBarOTCs B 1 6arut; TpeTke U 4yeTBepToe 3a1anus— B 1,5 6ania; mecroe U ceapmoe — B 2 6aa.

Tect Nel
DNEeKTPOAHBINA MOTEHITUAN ONIPEACIISIOT 10 YPABHEHHUIO ...
Hepncra
MenneneeBa-Kinaneiipona
boabmmana
AppeHunyca

Paccuuraiite DJIC ransBanndeckoro snemenTa Mg|MgSOs||CuSO4|Cu npu cTaHaapTHBIX YCIOBUAX
—-2,03

-2,71

2,71

0,81

Kakue mpoaykTel 00pa3yroTcsi Ha KaTOJIe P AJISKTPOIIN3E PacTBOpa HUTpaTa cepedpa?

BOJOPOJT

cepebpo

a30THasl KUCIIOTa

KHCIIOPOJ

VkaxuTe cyMMy KO3Q(QHUIIMECHTOB B yPaBHEHHUHU 3JIEKTPOn3a pactBopa Hutpara meau (11)

12

11

10

8

Kakas u3 npuBeIeHHBIX OKHUCITHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI IPOTEKAET CaMOIIPOU3BOJIEHO B
MPsIMOM HampaBlIeHUU?

FeSO4 + Cu —...

CuSO4 +Fe —...

CuSO4 + Na —...

HCI+Cu —...

BeruncnuTe Maccy MHMHKA, MOTYYSHHOTO MPH AJIEKTPOJIH3e Cyib(aTa IIUHKA, KOTOPBIA MPOBOIMIA B
tedeHue 20 cex mpu cuie Toka 1A

2,110

0,05

0,013

6,7:1072

[TpuBeauTe CXEMBI AIEKTPOIHBIX ITPOIIECCOB U MOJICKYJIIPHOE YPaBHEHUE PEAKITUH, POTEKAFOIICH TIpH
AJIEKTPOXMMUYECKON KOPPO3HUH TajbBaHonapel ZN|Mg B cepHOKHUCIION cpezie. B oTBeTe ykaxute cymmy

K03 (HULIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUHU.
6

5
4
8

Breaynuropnas camocrosiTenbHas paboTa 00ydaroImMXCcs OCYIIECTBISCTCS B BHJIEC U3YYCHUS

JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopaboTKON MmaTepuana; opOpMICHHS OTUYETOB IO
nmabopaTOpHBIM paboTaM U BBITIOJTHEHHS JTOMAITHUX 3aJJaHUH.

BapuaHThl TEeMATHYECKUX JOMAIIHUX 3aJaHUH VISl BHEAYIUTOPHOI CaMOCTOSITEJIbHOM padoThl

CTYACHTOB IO TeMaM

Jlomamuee 3agaaue No 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHKA»




B nmomaniaem 3amaHuu 1Mo TeMe «XUMHUYecKas TePMOIMHAMHKAY: TIepBasl 3a/1a4a OIICHUBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 6a.

3amaua Nel

Hns peakuun CHs ) + CO2 ) = 2 CO ) + 2 H2 () onpenennte BO3MOKHOE HaIpaBJICHUE
CaMOMPOU3BOILHOTO TEUEHHUs PEaKIUy TIPH CTAHAAPTHBIX yCJIOBUAX 1 pu  Temmeparype T = 927 °C,
eclii TeryI0Boi 3(h(eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIAETSACTCS
WIM TOIJIOUIAeTCs JHEPIrus. B XOJA€ peakuuy; O) NpUUYMHY HaWJEHHOIO H3MEHEHUS SHTPOIUH.
Paccuuraiite TemnepaTypy Hayaia peaxkiuu.

3amaua Ne2

Boraucnute teroBoit  addext peakuun: CaCz ) + 2 H20q) = Ca(OH)2 ) + C2H2 (), monb3ysich
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCS WIN
MoTJ0TUTCS Tipu oOpa3oBanuu 2,24 1 CoHz?

3amaua Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PAaCCUUTANTE TEIUIOBOU APPEKT pEaKIim:
Hxrw + COz2 ) =CO )+ H2 O). Tepmoxumuueckne ypaBHEHUS:

a)Hoy + 7% 020 =H20 (), AH = -241,9 x]JIx;

6)2COr +020m=2CO2 r), AH =-566,2 /I x.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NEpBas 3ajaya oleHuBaerca B 1,5
Oaa; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U nATast — B 1 Ga.

3amaya Nel

Peakmus mporekaer mo ypaBaHeHHt0: Oz ) +2 CO (y = 2 CO2 (. HauanbHble KOHIICHTpAIHH
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakmuu, korjaa npopearupyeT 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuy, €CIu YBEeINUUTh JaBlIeHHE B CHCTEMeE B JBa pasza?

3amaga Ne2

Ipu Ttemnepatype 40 °C HekoTOpoe KOMMYECTBO BEMIECTBA BCTYMAeT B peakiuio 3a 20MuH.
Paccuuraiite BpeMsi, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEPATYpe
200 °C, ecnm TemmepaTypHbIii KO3(MUIHMEHT CKOPOCTH PEAKIHH paBeH 2. Bo CKOIBKO pa3 M3MEHHTCS
IIPU 3TOM CKOPOCTb PEAKIH?

3amaua Ne3

Haiinute HayanbHBIE KOHIIEHTPAIIUUA UCXOIHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHS PEAKIINH:
Fe i + H20 ) = FeO () + Hz (1), eciii paBHOBECHBIE KOHIIEHTPALUK PEarupyoNuX BEUIECTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moas/m.

3amaua Ned

Jia peakumonnou cucremel: CO ¢y + H20 ) = CO2 p + H2 (p HavanbHbIE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaya NeS

Bripasurte yepe3 KOHLIEHTpALMK PeareéHTOB KOHCTAHThI PaBHOBECHS CIIENYIOUINX PEaKIHil:

N2 + 3 Hoey) = 2 NH3 ), AH =-92,2 x/Ix;
COzr) +C =2 COq), AH = +160,5 x/lx;
COr) +H20¢) =CO2x) + How, AH =-41,1 xJIx.

VYKakuTe HanpaBlieHUE CMEIIEHUS XUMUYECKOTO PaBHOBECHS ATHX PEaKLUi: a) IpU MOHUKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IIOCTOSHHO, O) MPHU TMOBBLIIICHWU NaBICHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»




B nomamnem 3amanum no teme «PacTBopel»: mepBas, BTOpas, TPeTbsl U MATasl 3adaydd
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel
B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydyenus 3M pactBopa xjopuaa

osiosa (Il) ¢ mmotHoCTRIO P = 1,405 T/MN?

Paccumraiite: a) MaccoByl [OJI0 BEIIECTBA B pacTBope; O) MOJSIPHYIO KOHIEHTPAIIUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTbD; I) THUTP; /1) MOJIBHYIO JIOJIIO BEILIECTBA B PacTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSpHbIE W HANUIIUTE COKpAICHHBIE WOHHBIC YPaBHCHHSI peaKiuid
B3aMMOJICHCTBUS CIIECAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + H.S —

MgCl; + KOH —

CaF, + HCl—

Sb(OH); + H2SOs4—

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJIEKYJISPHBIX YPABHEHUS PEAKUUi K CIEIYIOIIUM HOHHBIM:

Ba?* + CrOs& — BaCrOg:

NHs* + OH — NHsOH;

ZnS + 2H'— Zn** +H,S

3agaua N4
Beranciure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coner moaseprarotcs ruaponusy: NaxSiOs. Cu(NOs)2. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpOJIM3a COOTBETCTBYMOIUX coyiel. Kakoe 3nauenue pH (<
WIH> 7) UMEIOT PacTBOPBI ATUX COJICH?

3agauda Neb6

Haiinute npoussenenue pacrsopumoctu PhCl2, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»

B nomamaem 3ananuu mo teMe «OKHCIUTENBHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaercs B 1,5 Gaia; BTopas — B 2,5 6anna; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbeputre k03(pPUIMEHTHI B ypaBHEHMSX OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pPEAKLUH.
VYKaXuTe THUIl KaXKI0W PEAKIIH.

PaccunraiiTe »JIEKTPOABWKYILYIO CHIIy M ONPEIECIUTE HAMNpaBICHUE CaMOIPOU3BOIBHOIO
MpPOTEKaHUs  MEepBOM  peakuuud TpU  CTAaHJAPTHBIX  YCJIOBUAX,  MCIONb3yd  3HAUYEHUs
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX TOTEHIIUAJIOB:

Hl + HsPOs — J» + H3POs + H20

HNO, — HNOs + NO + H2:0

H[AuCl4] + H20. + NaOH — Au +NaCl +0O2 + H20

NHsReOs +H; — Re + NHz + H0

KBrO —- 0Oz + KBr

3amaga Ne2

CocraBpTe ypaBHEHHS OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:

KMnOs + NaNO, + HO0 —



NaCrO, + HO02 + NaOH —

Bi(OH)s + NaS:0s+ NaOH —

BiO: + C —

Mg + HNO3 (pas) —

3amaua Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTENbHBIC mapbl: KNOz, KNOsz; u Pb(NOz)2, PbOo.
[Tonmp3ysick TaOMUIECH CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccunraiite 3HaueHue
AJIEKTPOBIIKYIIEH CHITBI PEaKITUH.

JlomaniHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nomarnem 3aaHuu 1o TeMe «JIeKTPOXUMHUYECKHUE CUCTEMBI»: TIepBas 3a/iaya OlICHUBACTCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIJIEKTPOHHO-MOHHBIE YypaBHEHHUS JJIEKTPOAHBIX TMPOIECCOB U MOJEKYISpPHOE

YpaBHEHHE TOKOOOpAa3yIOIIeH peakiuy, MPOTEKAIoMmeld Npu padoTe TralbBaHUYECKOTO AIIEMEHTA
Co/Co(NO3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) ranbpBaHHUYECKOrO 3JIEMEHTAa MPH CTaHIAPTHBIX
YCIIOBHSX.

[lpuHSB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB METaJlIa B KATOAHOM pacTBope, mpu kKotopoit D/IC ranpBaHUYECKOTO 3JIeMEHTa YMEHBIIUTCS
Ha 0,02B.

3ajmaya Ne2

[IpuBenuTe cxXeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHHS PEaKIIHid,
MPOTEKAIOIINX TPU JIEKTPOXUMHUYECKOH Koppo3uu raibpBaHonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUIb Macchl aHOJA TMPU KOPPO3UHU B KUCIOHM cpene 3a 20 MUH, €ClIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX TMPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIINH, IIPOUCXOISIIEH MTPH JIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOas.

Brbrancnute ¢akTuyeckoe KOJIWYECTBO METaslla, MOJYYEHHOTO Ha KaToie NpH DIEKTPOJIU3e
Co(NO3)2, ecitit 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH 1 4. BhIxoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUMHBI YMEHBIIICHUS BHIX0Oa METAJJIA TI0 CPABHEHHIO C PACUETHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI

BAPHUAHT Ne 1

TEMA 3AJJAHUE
3aganue 1. OxoHyaHHe JJIEKTPOHHOH  (OPMYIIBI
....68%6p" Vkaxure MI0JIO’KEHNE JJIEMEHTA B
Tema 1. MIEPUOINYECKON CHCTEME: MEPUOJ, TPYIITy, NOArPYIIILY,
IMepuoanyeckasi cucTeMa 3JIeMeHTOB | Ha3BaTh 3JeMeHT. CocTaBbTe 3JIEKTPOHHYIO (OpMYITy
CTPOeHHe aToMa aTOMa DJJIEMEHTa. YKaXUTE DJIEKTPOHHOE CEMEWUCTBO,
MeTal I HEMETAJLI. CocraBbTe

AJIEKTPOHHO-TPAPUUECKYI0 (GOpMYyITy HJisi yKa3aHHBIX
ANIEKTPOHOB B HOPMAIILHOM COCTOSIHUHU.

3amanme 2. VYkasaThb BCE€ KBAHTOBLIE 4YHCIA IS
AJIEKTPOHOB, OTBEYAIOIIMX CIEAYIONIEH SJIECKTPOHHOM




dopmyme 5p°

Tema 2. 3ananue. CocTaBbTe ypaBHEHUsI peaklui, IPU IOMOILU
Kucsi0THO-0CHOBHBIE CBOIiCTBA KOTOPBIX MOKHO OCYIIIECTBUTH CJICYIOIINE

BelleCTB MpeBpaIeHUs
Zn — ZnO — ZnCl, — Zn(OH),—Naz[Zn(OH)]
3ananue 1. J{na peakuun FesOuyk) + Hor = 3Fe0x) + H20Oq
OTpe/IeINTe BO3MOXKHOE HAIpaBJIEHUE CaMOIIPOU3BOJIBHOIO
TEUCHHUs PEAaKUWU IPH CTAHAAPTHBIX YCIOBUSX M MpPHU

Tema 3. Temneparype t =1227°C, ecim TemoBoii dddekr 10

XumMuyeckas TEPMOAUHAMHUKA

3a/1aHHOM TEMIIEpaTyphbl HE U3MEHUTCS.

VYKaxuTe: a) BBIISIACTCS WIH TOTIIOMIACTCS SHEPTHS B XO7Ie
peakiyy; O) TPUYMHY HAWICHHOTO W3MEHEHHUsI SHTPOIUH.
Paccunraitre Temmieparypy, Ipyd KOTOPOM YCTaHABIMBACTCS
PaBHOBECHE H POUCXOIUT cMeHa 3HaKa AG.
3ananue 2. Berauciute TermioBoi dpdext peakipm 3FesOs )
+ 8Alx = 4ALOs3K + 9Fex), MOMB3YSACh CTaHIAPTHBIMA
SHTAJBIMSIMKA ~ OOpa30BaHMsl  PEArMPYIOIIMX  BEIIECTB
(mpunokenue 3). CKOIBKO TeIIOThI BBIIETUTCS (IIOTJIOTUTCS)
py 00pa3oBaHKy BelliecTBa Fe B konmuecTse 56 1?

Tema 4.
XHAMHYeCKasd KHHEeTHKA "
XHMHYeCKOe paBHOBecHe

3aganue 1. TemmneparypHbiii ko3(h(dUIKMEHT peakuuu
paBeH 2,5. Kak uM3MeHMTCS CKOpPOCTb PEaKIMH: a) HpU
MoBBIIIEHUN TemrepaTypsl oT 60 mo 100°C; 6) npu
OXJIKJICHUH peakunoHHoi cmecu oT 50 1o 30°C?
3aganue 2. [ o6patumoii peakiuu FesOsk) + Hyp) =
3FeO) + H:Oq3anummTe BeIpa)keHHE KOHCTAHTHI
paBHoBecust AH®, kJlx=+69,8. Ilpemioxure criocoObt
YBEJIMYEHUS] KOHIIEHTPAIMH NPOJIYKTOB PEaKLUU.

Tema S. PacTBopsI

3aganme 1. B 180 mi Bogs! pactBopeno 20 r cynbdata
Mmapranua. [lonyuwics pactBop miotHocThio 1,101 r/mi.
Beruuciure MOJISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHIICHTPALIMU ¥ MAaCCOBYIO JIOJIO PACTBOPEHHOTO
BEIIIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U
HMOHHO-MOJIEKYJISIPHbIE YPaBHEHUSI peakiuii
B3aMMOJICHCTBHS B PACTBOpPAX MEXKIY:

Bi2(SO4)3 1 NaOH; FeClz u HaS;

NH4OH u MnCly; H2S04 u Ba(OH)..
3ananme 3. CocTaBbTe HOHHO-MOJEKYJISIpHBIE H
MOJICKYJIIpHBIC ypaBHeHHs ruapoiu3a coieir NaxSiOs,
SbCls, Rb2SO4. Kakoe 3nauenue pH (>7, <7) umeror
pacTBOPBI ATUX COJICIT?

Tema 6.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBAa BeIleCTB

3aganue. MeTo10M 3JIEKTPOHHOIO OaaHca MoA0epHTe
K0S (QUIUEHTE B ypPABHEHUSAX, YKAKNATE OKUCIUTEND U
BOCCTAHOBUTEIb, HAIIUIIUTE JJIEKTPOHHBIE YPABHEHHS
HPOIIECCOB OKUCIIEHHS H BOCCTAHOBIIEHHS

H3POs + KMnO4 + H2S04 = H3PO4 + MNSO4 + K2SO4 +
H20

CuSO4 + H3PO2 + H20 = CuH + H3PO4 + H2S04

Tema 7.
3JI€KTp0XI/[MI/[‘{eCKI/Ie CUCTEMBbI

3aganue 1. /115 raapBaHUYECKOTO DJIEMEHTA,
06p3.30BaHHOFO IJIaCTUHaAMHM U3 METaJIJIOB

Zn wu AQ, IOTPY>KEHHBIX B paCTBOPBI UX COJICH C
KOHHGHTpaHHCﬁ HMOHOB MCTAJIJIOB

A™ =0,01lu B™ =0,05

1) COCTAaBbTC CXCMY I'aJIbBAHUYCCKOI'O 3JICMCHTA,




ogakrwdpE

B2 oo~

12.
13.

RBOoOo~NO~WNE

0.

0.
1.
12.
13.
14.
15.

2) HANUIIUTE YPaBHEHHS SJICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yIolel peakiny;

3) paccumTaiiTe MEKTPOABIKYIILYIO CHUITY
raJbBaHUIECKOTO 3JICMEHTA.

3aganme 2. CocTraBbTe YpaBHEHHUS JIEKTPOIHBIX
MPOLIECCOB (aHOJI MHEPTHBIN ) U MOJIEKYJISIPHOE
ypaBHEHHUE PEAKIINH, TPOXOSAIICH MPH IJIEKTPOIHU3E
paciiiaBa win pactBopa siekTpoauta  pacmiaB CaCly.
BoruncnuTe Maccy MeTasuia BhIICTUBIIETOCs Ha KaToze,
€CJIM JIEKTPOJIN3 TPOBOIMIM 1ipu cuiie Toka A =10,0. B
Te€4eHHEe BpeMeHu = 2,5 4.BbIxoa Merauia o Toky Br
coctaBman  98%.

3ananme 3. CocTraBbTe YpaBHEHHUS JIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YPAaBHEHHUE PEAKLUHY,
MPOTEKAOIIEH PU ANEKTPOXUMUYECKOM KOPPO3UU
ranpBaHomnapel: Pb - Sn

a) B KHCIION cpefie;

0) B atMoc(epe BIAKHOTO BO3IyXa.

KoHTpoJibHbIe BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe « XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMMHUYECKON TEPMOJUHAMUKHU: IOHATHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIUH COCTOSTHUSL CUCTEMBI.

Buytpennss sueprusi. Pabora. Terora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

DOHTaANBNMs Kak QYHKIUS COCTOSTHHS CUCTEMBbI. DHTANbIN 00pa30BaHMsI BEIIECTBA.
TemnoBoil 3¢ dext xumuueckoil peakiuu. PakToppl, BIUSIOUIME HA TEMJIOBOM 3(PPEeKT XuMUUYeCKon
peaxkuuu.

Tepmoxumust. 3axoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

OHTponus KaK QYHKIUS COCTOSTHUSI CHCTEMBI.

Bropoii 3aKk0OH TepMOIMHAMUKHU.

TpeTtuit 3aKOH TEPMOTUHAMUKH.

Oueprus ['ub6ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIUM.

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMuuyeckass KHHETHKA»

Xumunyeckas KuHeTHKa. CKOPOCTh XUMUYECKOM Peakuu U METO/IbI €€ PETryJIMPOBAHMUS.
BnusiHue KOHLIEHTpAIlMK HAa CKOPOCTh XUMHUYECKOW Peaklny (3aKOH JEHCTBYIOIIMX MAcC).
Bnusinue TemnepaTypsl Ha CKOpOCTh xumMuueckoi peakiuu. [Ipasuno Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopust mepexoTHOro KOMILIEKCA. DHEPreTHYeCKasl 1ruarpamma.

Kpusas MakcBenna — bonpiimana. DHepreTuueckuit 6apbep.

Karanutuueckue cucTemsl.

BnusiHue katanusaTopa Ha CKOPOCTb XUMHUYECKOHN pEaKIUu.

['oMOreHHbIi U TETEPOreHHbIN KaTaus.

KonebartenbHble peakiuu.

Xumudeckoe paBHoBecue. OOpaTuMbIe U HEOOPATUMbBIC PEAKIIUH.

KoHcTaHTa XMMHUYECKOIO PABHOBECHS.

Cwmenenne xumudeckoro pasHoBecus. [Tpunuun Jle—Illarense.

BnusiHue KOHUIEHTpay, JaBlIeHNs U TEMIIEPATYypPHI.
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®da3oBbI€ paBHOBECHSI.
dazoBLIe AuarpaMmsbl 111 OAHOKOMITIOHCHTHBIX CUCTCM.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «PaCTBopr»

ITonstue pacrBopa. PactBopumocTs BemecTBa. PacTBopuMocTs rasa.

PactBoppl. CrocoObl  BhIpaKEHHS KOHIIGHTpAlMM pacTBOPOB (MaccoBasi JOJs, MOJISIpHAs
KOHLEHTpALUs1, MOJISIpPHAs KOHLIEHTPALMsI SKBUBAJIEHTA, MOJIbHAS 10JIs1, TUTP).

KonnuraruBHeie cBoMcTBa pacTBOPOB. M eanbHblid pacTBOp.

3akonsl Payns: | (tonomerpudeckuii) u |l (30y/uIHOCKONMMYECKUI M KPUOCKOTTMYECKUH ).

Ocmoc. OcmoTtuueckoe napieHrue. Cxema 0CMOMETpA.

KucnorHo-ocHOBHBIE B3aUMOACHCTBUS BEILIECTB.

WNonnass teopuss kuciaor ¥ ocHoBaHUM AppeHuyca. OCHOBHBIC TOHSTHS M TOJIOKEHUS TEOPUHU
AppeHnuyca.

Jucconumanus KucioT, OCHOBaHUM U COJIEN C TOUKH 3pEHUsI HOHHOM Teopuu AppeHuyca (IpUMephl).
Crenens aucconuanuu. CUIbHBIC U CIIa0bIe AJIEKTPOIIUTHL.

Jucconumanus cnadbix 3JeKTpoiauToB. KoHcTaHTa Aucconuaii.

3akoH pazbasieHuss OcTBaIbBIA.

Peaknmm woHHOTO OOMEHAa MEXIY JJICKTpOJIMTaMU (HA TMPUMEpPe peakuuid oOpa3oBaHUs CIabOro
ANEKTPOJINTA, OCAKA U raza).

IIpou3sBeneHne pacTBOPUMOCTH.

Honnoe npousBeneHue Bosl. BogopoaHblii U THAPOKCUIIBHBIN MOKa3aTeH.

I'mpponus coseld. Tunel ruapoOIN3a CONEH.

KonnuecTBeHHBIE XapaKTePUCTUKU MPOIlecca THIPOIN3a.

@DaxTOopHl, BAUSIOLIME Ha IPOLECC TUAPOIIN3A.

KOHTpOJII)HbIe BOIIPOCKHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'eTeporennsie cMecH. /lucnepcHble CHCTEMBI.
HucnepcHocTs. Kiaccudukanyuy AUCnepCHbIX CUCTEM.
Konnounnnsie pactBopsl. JInoduiabHbie U 110POOHBIE KOUIOUABI.
CriocoObl osTyyeHHsI KOJJIOUHBIX PACTBOPOB.

CrpoeHue KOUIOUHBIX YaCTHII.

IIpaBuno dasuca — Ileckosa.

VY CToNYMBOCT KOJUTOMAHBIX cCUCTeM. CTaOMIN3aTOPHI.
Koarynsmus nuoduiabHbIX U THO0()OOHBIX KOJUIOHIOB.
CenumeHTanusg KOJUIOUIOB.

Koarymnsiuus KoJuIouaHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupytromas cnocoOHOCTb.
OnTHyeckne cBONCTBA KOJUIOUIHBIX PACTBOPOB.
DJIIEeKTpUYECKHE CBOMCTBA KOJUTIOMAHBIX PACTBOPOB.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «OKHCINTETHbHO-BOCCTAHOBHTEIbHBIE
npouecchn»

OCHOBHBIE MOHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHII.
OKHUCINTEITFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCUICCTB.

Baxxneiiine okuCIUTEN U BOCCTAHOBUTEIIH.

Tunsl OKMCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIUil (IPUMEPHI).
OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIN IIOTCHIUAJI.

VYpasuenue HepHucra.

CocTaBiieHHEe OKUCIUTEILHO-BOCCTAHOBUTENBLHBIX peaKum”I.
Hanpasrenue oKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.
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KoHTpoJsibHbIE BONPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CHCTEMbD

BHCKT];)OXI/IMI/I‘IGCKI/IB CHUCTCMBI. KJ'IaCCI/I(bI/IKaL[I/IH SJICKTPOXUMHUYCCKUX ITPOLECCOB.

DNEKTPOXUMHYECKHUE MPOIIECCHI, TPOTEKAIOIINE HAa TPAHUIIEC pa3Jielia «METAJUT — PaCTBOPY.

lNanpBarmYeckmii amemeHT Jdanusis — Skoomn.
DNEKTPOABUKYIIAS CUJIA TaIbBAHMYECKOTO 3JIEMEHTA.

I/I3MepeHHe OJICKTPOJHBIX IMOTCHIMAIOB. Pﬂl[ CTAaHAAPTHBIX J3JICKTPOAHLIX IMOTCHIUAJIIOB. CBolicTBa

METAJUIOB B COOTBETCTBHUM C UX MOJIOKEHHUEM B PALY HAIIPSKEHHUIA.
VYpaBuenue HepHucra.

DNEeKTpoIN3 PacIIaBOB U pacTBOPOB. KaToIHbIE M aHOIHBIE IPOLIECCHI.
O0wenunennslii 3akon ®apanes. Berxoa mo Toky.

Kopposus metannos. Knaccudukanus KOppo3nOHHBIX MTPOLIECCOB.
XuMunueckas KOppo3usl.

DNeKTpoXuMHUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTala M KaTOJIHOe
OKHUCIIUTENS.

[Tpumepsl KOPpO3UK B KUCIION cpeie U aTMOC(hEpHON KOPPO3UH.
CkopocTb KOppO3uH.

3aimura METaJIIOB OT KOPPO3HH.

3aluTHBIC TOKPHITHSL.

DIEKTPOXUMHUECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAILIOB.
XUMHYECKUE UCTOYHHUKHU TOKA. ['albBAaHUYECKUI JIEMEHT.
XUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XUMHYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIEC 3JIEMEHTHI.

BOCCTAHOBJICHUC



Mpuioxenne 2
7. OueHOYHbIE CPeCTBA I NPOBEACHNS POMEKYTOUYHOM aTTecTAllul

HpOMe)KYTO‘IHaH aTrrecranus nMeeT OCJIBIO OIIPCACIINUTD CTCIICHDb JOCTHUIKCHUA
3aIJIAHUPOBAHHBIX PE3YJIbTATOB O6y‘leHI/IH IO JUCHMIIIIMHE 3a OHpGHCJ’ICHHHfI nepuon O6y‘IeHI/I$I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS] U OLIEHOYHBIE CpeACTBA /Jisl INPOBeIeHUs!
NMPOMEKYTOYHON aTTeCTAINH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBINIJICHUIO, AHAJIN3Y, CHHTC3Y

3HaThb

- OCHOBBI
KPUTHYECKOTO
aHaJMn3a;

- METO/ibl a0CTPAaKTHOTO MBIIICHHSI
IIPH YCTAHOBJICHUU UCTUHBL

- METOJbl HAYYHOTO HCCIIECIOBAHHS
myTéM MBICIIEHHOTO pacuICHEHUS
o0BbeKTa (aHaMu3) U MyTEM U3YyUeHUs
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CUHTE3)

JIOTHKH,
MMOaX0/a,

HOPMBI
hopmbI

Ilepeuensy meopemuueckux 60npocos

1. CoBpeMeHHBbIE MTOJIOKEHHUSI XUMUUYECKOH TEPMOJUHAMUKH.

2. OcHOBBI XMMHUYECKOM KuHeTHKHU. KaTtanus.

3. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS IIPOLIECCOB B PaCTBOPAX.

4. OCHOBHBIEC 3aKOHOMEPHOCTH MPOTEKAHUS MPOIIECCOB B AUCIIEPCHBIX CHUCTEMAX.

5. 3aKOHOMEPHOCTHU M HaIPaBJIEHUE MPOTEKAHUS OKUCIUTEIbHO-BOOCTAHOBUTEJIBHBIX POLIECCOB.
6. CoBpeMEHHbIE HANPABJICHUS PA3BUTHS AIEKTPOXUMHUHU.

YMmers

- aJICKBaTHO BOCIIPHHUMATb
nH(OPMAIINIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U TUCBMEHHYIO PEYb;

- C UCIHONB30BaHHWEM  METOOB
a0CTPaKTHOTO MBIIIICHHS, aHAIA3a
u CUHTE3a aHaIM3UPOBATh
aIbTepHATHBHBIC BapHaHTHI
pEIIeHUS UCCIIeIOBATeNbCKHIX 3aa4

Ilpumepnvie npakmuueckue 3a0anus

[TpoBecTn aHaW3 BIMSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
Na2S203 + H2SOs4 = S + SO, + NaxSOs + H2O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOTKY MOJIYIEHHBIX IAHHBIX C UCTIOJB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB MpPEACTaBUTH B BUJIE TAOTUIIHI 1.

Tabmuna 1
Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
OITBITa Na2S203 H.O H2SO4 Na>S»03, 102 | mosBieHus peaknuu, 10,
MOJIB/JI MYTH, C ct

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

ITo nanHBIM TaOIUIB! 1 TOCTPOUTH IpaduK 3aBUCUMOCTH CKOPOCTH PEAKLIMU OT KOHIIEHTPAIUU
THOCYNb(aTa HATpUs, OTIOKHB Ha ocu abcmucc koHneHTpammioo NaxS;0s3, a Ha ocu opawHAT —
CKOPOCTb PEaKIIHH.

Crienathb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaklMy 0T KOHIEHTPAlMU THOCYJIb(haTa HaTpus.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

Bnanets

- HaBBIKAMH IIOCTAHOBKU IIEJIH,
CIOCOOHOCTBIO B YCTHOH W
MMMCbMEHHOMN peyn  JIOTUYECKH
0 OpPMUTH PE3yNIbTATHI MBIILJICHUS;
- IEJIOCTHOM CHCTEMOM HaBBIKOB
HCIIOIb30BaHUS abCTPaKTHOTO
MBIIICHUS TIPH PEIICHUH Po0JeMm,
BO3HUKAIOIIMX TIPH  BBITIOJHEHUU
HCCIEN0BATENLCKUX pabor,
HaBBIKAMM  OTCTAMBaHHUSA  CBOCH
TOYKHU 3PCHUS

Tembt 0oknaooes

1. KoHuenmnuu coBpeMEHHON XUMUU.

2. DIEKTPOXUMHUYECKAs] KOPPO3Usd MaTEPUATIOB, IPUMEHSIEMbIX B MAIMHOCTPOCHUH.

3. Kunetnueckue Teopun B KOHTEKCTE XMMUYECKOTO 3HAHMUSL.

4. KayecTBEHHBIN M KOJIMYECTBEHHBINA aHAJIN3 00Pa3I[0B CILUIABOB.

5. XuMUKO-TeXHUYECKasi 00padOTKa METAJIOB | CIJIABOB, MPUMEHSIEMBIX B MAIIMHOCTPOCHHUH.
6. CpaBHUTEIBHBIN aHAJIM3 COBPEMEHHBIX KaTaJIM3aTOPOB, IPUMEHSIEMbIX ITPU TPOU3BOJICTBE
MaTepHaIoB JIJIsl MAIIMHOCTPOCHUS

7. OcHOBHBIE TTPOOJIEMBI COBPEMEHHON XHUMUH.

OIIK-4

TOTOBHOCTBHIO C €CTCCTBCHHOHAYUYHbBIX HOBI/II_[I/Iﬁ OLCHUBATDL CTPOCHHC, XUMHUYECKUH U MHHepaJ’ILHLIﬁ COCTaB 3eMHOM KODPHI, MOp(I)OJIOFI/I‘IGCKI/IC 0COOEHHOCTH U
TCHCTUYCCKUC TUIIBI MGCTOpO)K[[GHI/Iﬁ TBCPABIX IMOJIC3HBIX UCKOIMACMBIX IPHU PCIICHUHN 3a/]a4 110 palHOHAJIbBHOMY U KOMIIJICKCHOMY OCBOCHUIO I'COPECYPCHOI'O

IOTCHIHMAJIa HCAPD

3HaTh

- OCHOBHBIC XUMHUYECKUE TMOHSATHS,
MTOJIOKCHUS Y 3aKOHBI,

- COBPEMEHHbBIE  HaIlpaBJICHUS
pPa3BUTHUS HAYYHBIX TEOPUH;

- METOAbl  TEOPETUYECKOTO U
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUU MPUMEHUTEIBHO K
po¢eCCUOHATBHON IEATETLHOCTH

IlepeueHb TEOPETUUECKHUX BOIPOCOB:
OCHOBBI XHMHYECKOM TEPMOAMHAMUKHU: CHUCTEMA, TEPMOJAMHAMUYECKHE IapaMeTpbl CUCTEMBI,
(byHKIMU COCTOSHUS cucTeMbl. [1epBblil 3aKOH TEPMOJUHAMUKH.
DHepreTuka XMMHUYECKHUX IPOIECCOB.
OHransnus. 3akoH ['ecca u cieCTBUSA U3 HETO.
OHutponus. YpasHenue bonbiimMana. Bropoil u TpeTnii 3akOHbI TEPMOIUHAMUKHY.
Oneprust [ m66ca. HarpaBneHust XMUMHUUYECKUX POLIECCOB.
Xumuueckasi KuHeTuka. CKopocTh XuMU4ecKoi peakiuu. CpeqHsis 1 ICTUHHAs CKOPOCTH PEAKIIUH.
Kunernueckas Kkpusasi.
CKopocCTb peakiui U METO/IbI €€ PEryJINpPOBaHMUS.
Bnusinue Temreparypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.
DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppeHunyca.
KaranuzaTopsl 1 KaTaqUTUYECKUE CUCTEMBI. [ OMOT€HHBIH KaTalns.
KaranusaTopsl 1 KaTalTUTHYECKUE CUCTEMBI. [ €TepOreHHbIN KaTaaus.
XuMuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PABHOBECHS.
Cwmemenne xumuueckoro paBHoBecus. [Ipunnmmn Jle [larense.
PactBopbl. CiocoObI BBIpa)K€HHUs] KOHIIEHTPAIIMK PaCTBOPOB.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeacTBa

KOMIIETCHIIUH 0byuenus

PactBopel anektposuToB. CTeneHb M KOHCTAaHTA 3JIEKTPOIUTHYECKOM JuccOMaluu. 3aKOoH
pazbaBnienust OcTBayibaa.

Juccormmarus KICIIOT, OCHOBaHUM, COJIeH. AM(OTEpPHBIC JIEKTPOJIHUTHI.

PactBopumocTs. [IponsBenenue pactBOpuMoCTH. Y CI0OBHE 00pa30BaHUs M PACTBOPEHUS OCAIKOB.
Huccounanusa Boasl. MoHHOE npousBenenue Boabl. pH.

I'mnponus coneil. CTeneHp U KOHCTAHTA THIPOIU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunsueie u 110hoOHbIE KOJUIOUIBL.

CtpoeHure KOITOUIHBIX YaCTHUL.

Koarynsuus KoJsmonaHbIX pacTBOPOB.

OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA BEIIECTB. Krnaccudukanus
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.

DNeKTpoXUMHUUECKHe cucTeMbl. 3akoHbl Dapases. DIEKTPOJHbIA NOTEHIUA.

lNanpBanmveckmii 3mement Jdanusis SAxoou.

DNEeKTPOXUMHUUECKHE CUCTEMBI: AIEKTPOJIN3 paciuiaBoB. lIpuMeHeHune 3meKkTpousa.

OnekTponn3. AHOAHBIA M KATOOHBIM MPOLECCH MpPU 3JIEKTpPoJin3e pacTBopoB. [IpuMenenue
AIIEKTPOJIN3A.
8.  Kopposus. Buasl koppos3un. CiocoObl 3alIMTH METAIIOB OT KOPPO3UH.

YMetb - onpeneasiTh XUMHYECKHUH COCTaB Ilpumepnvle npakmuueckue 3a0anun:

" CTpPOeHHe 00beKTOB
OKPpY:KalolleH cpeabl;

- pemath  pacueTHble  3aJauu
IIPUMEHUTENIBHO K Marepuany
MIPOTPaMMBI;

- IMPOrHO3UPOBATH BO3MOXHOCTH
MPOTEKAHUS CaMOIPOU3BOIBHBIX
MIPOLIECCOB B Pa3TUIHBIX

XUMHUYCCKUX CUCTEMAX

1. Hanmcarb 31€KTpPOHHBIE YpPAaBHEHUS DIJIEKTPOJIHBIX IIPOLECCOB, YpPAaBHEHUE CYMMAapHOMN
TOKOOOpa3yromel peakuuu, BeMUCIUTh DJ]C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB MeTamnoB pasHsl: [AlI¥*]=0,001 mons/m, [C0?*]=0,1 Mons/m.

2. Hammucatb MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHEHHS peakiuii ruapoinu3a coieid: KsPOs; Naz2SOs;
ZnCl,.

3. 3aKOHUYUTH YpaBHEHUsI peaklUii, HaKMCaB UX B MOJIEKYJISIPHON U MOHHOM Qopmax:

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

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 r Ca(OH)z. IlnotHocTs pactBopa 1,14
r/mia. Paccumraiite: w(Ca(OH)2); Cum; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHUS OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3z + H20 —.

6. Hammcare 5JIEKTpOHHBIE YpPAaBHEHMs DSJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromeil peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIM KOHIEHTpaluu
FIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Au*]=0,1 mMoms/m.




CTpyKTypHBIii
DJIEMEHT

KOMIICTCHIINU

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

7. 3aKOHYUTH YPAaBHEHHS PEAKIMi, HAITMCAB UX B MOJICKYJIIPHON ¥ HOHHOH (opmax:
NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. HammcaTh ypaBHEHHUS peaklnii THAPOJIN3a B MOJIEKYIsapHOM U HoHHOM Buze: Alx(S04)3, KCI,
Na2SOs.

9. Hamucarb 5J€KTpOHHBIE ypaBHEHHUS OJIJIEKTPOJHBIX IMPOLIECCOB, YpaBHEHHE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHHYECKOTO 3JIEMEHTA, €CIIM KOHIEHTpAIUU
MOHOB METaJLI0B paBHbL: [ZN?*]=0,01 momns/1, [Cu*]=1,0 Momb/m.

10. Cynwdar amromunus maccoit 36,4 v pactBopwin B 100 T Boapl. [IMOTHOCTE TIOTy4eHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Cox; Cm; N(Al2(SO4)3) u N (H20); T.

11. Hanucarb 31I€KTPOHHBIE YPAaBHEHUs 3JEKTPOJHBIX IPOLECCOB, YpPaBHEHHE CyMMAapHOM
TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C raibBaHMYECKOTO 3JEMEHTa, €CIM KOHLEHTpPalUuu
MIOHOB MeTa/IoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Moms/m1.

12. 3akOoHUYMUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

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

13. Onpenenure TEPMOJIMHAMHYECKYIO BO3MOXKHOCTh MpoTekaHus peakiuu CaO) + 2 C) =
= CaCs () + CO), AHr = 460 x/Ix ipu cTaHAApTHBIX YCIOBHAX. Paccunraiite Temmneparypy Havaia
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaC)= 70 Jx/Monb-K;
S(CO)=197 dx/moms K.

14. CocTtaBbTe ypaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMIA:
KMnO4 + NaNOz + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpenenute TepMOTUHAMHICCKYIO BO3MOKHOCTB mpoTekanus peakimu 2 Cla ) + 2 H20(r) =4
HClw + Oz (), AHr = 115,6 xJIx npu cTanaapTHbIX ycioBusx. Paccumraiite Temmneparypy Hadana
peakiuu, eciau S(Cl2)=223 JIx/mons K; S(H20)=189 Jx/mons -K; S(HCl)= 187]x/mMons-K;
S(02)=205 Tx/moinb K.

16. Hamucatp ypaBHEHHsI peakiiiii THaposr3a B MosieKyssipHoM U noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocraBbTE YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI:
K2Cr207 + Na2SO3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakmus TpoTekaeT Mo ypaBHeHW0 Hx ) + I ) = 2 HIy). Hauampnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo CKOIBKO pa3 HM3MEHUTCS CKOPOCTh
peaxuuu, koraa npopearupyet 30% Bomopoaa?

19. B 640 mu Bonsl pactBopuin 160 r xnopuza xenesza (I11). [InmoTHOCTS mosyueHHOTO pacTBOpa
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1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Ompenenute TEPMOIUHAMHYECKYIO BO3MOXKHOCTH IMpoTeKaHus peakiuu CSy o +3 Orn)=
=COz2 () + 2 SOz (), AHr = -1075 x/[x mpu cTaHAapTHHIX YCIOBUsIX. PaccuuTaiite Temreparypy
Havana peakuuu, eciiu S(CS2)=151 [x/monb-K; S(02)=205 Ix/moinb K; S(CO2)= 213 Jx/monb-K;
S(S02)=248 JTxx/momnb-K.

21. Peaknus et no ypaBHenuto: 2 Ho o) + Sa () = 2 HaoS(r). HauanbHast KoHIIeHTpanus BOAOPoIa
2 Mow/m, cepsl 1,5 Mounb/n1. OnpenesmTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojopoaa?

22. OmnpenenuTe TePMOAMHAMUYECKYIO BOBMOXKHOCTh MPOTEKaHuUs peakiuu 2 ZNS ) + 3 Oz =
=2 7Zn0 ) + 2 SOz (), AHy = -890 k/[)x mpu cTaHIapTHBIX YCIOBHsIX. Paccumraiite Temmeparypy
Hayana peakiun, ecian S(ZnS)=58 Jx/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JIx/mons K;
S(S02)=248 JTxx/monb K.

23. HauanpHble KOHLIEHTPALUU UCXOTHBIX BemecTB B peakuuu: 2 SOz ) + Oz () = 2 SO3 () Obutu
pasusbl 1,8 Monbs/nm SO2 1 2,4 Moib/1 O2. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO2?

24. B pactBope oprodocopHoii kucnotsl Maccoit 1200 r u muroTHOCTHIO 1,153 T/MIT comepkutest
312 r H3PO4. Paccunraiite: w(H3PO4); Cum; Cox; Cm; N(H3PO4) u N (H20); T.

Bnanets

- HaBBIKAMH HpI/IMCHeHI/Iﬂ OCHOBHBIX
XUMHYECKUX 3aKOHOB B
po¢eCCUOHAIBHON e TEHHOCTH,

-  NPaKTHYeCKMMH  HABBIKAMH
TeOPeTHYECKOr 0 "
IKCIEPUMEHTAIBHOTO
HCCJIeT0BAHUA B 00J1aCTH XUMHH

Ilpumepnvle npakmuueckue 3a0anun:

1. dna peakunn CHg )y + CO2 () =2 CO () + 2 Hz () onpenienuite BO3MOKHOE HaIlpaBJICHUE
CaMOIPOU3BOIHLHOTO TEUEHNS PEAKIUK TIPH CTAHAAPTHHIX YCIOBUAX M Ipu  TemmepaType T =927°C,
ecny TeruioBod 3¢ @dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE HM3MEHUTCS. YKaXuTe: a)
BBIJIETISIETCS] WJIM TOTJIOLIAETCS AHEPrusl B XOJA€ pPEaKiuH; 0) MpUYUHY HAlJIEHHOTO M3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajla peaKkiuHy.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLIUX peakluit
Nowy + 3 Haory = 2 NH3p), AH = -92,2 x/Ix. Ykaxure HampaBiIeHHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI STUX peaKUui: a) MPH MOHUKEHUU TEMIIepaTyphl, €CIU JaBJeHHE MMOCTOSHHO; 0) mpu
MOBBILIEHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CkOIbKO MHLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mn
notpedyercs uist npurorosienus 2 i1 0,25M pactBopa?

4. Kakwe wu3 cienyrommux coieii moasepratorcst ruaponusy: NaxSiOz. Cu(NOs).. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSIPDHBIE YpaBHEHHUS T'MJIPOJM3a COOTBETCTBYIOIIMX coieil. Kakoe
3HadyeHne pH (< wim> 7) UMEIOT pacTBOPHI ITHUX COJICH?
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5. 30716 THAPOKCUAA MarHus moaydeHn mytem cmemmuBanus 0,02 1 0,011, pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOJYYEHHOTO 30Ji1 W HAIUIIATE
dbopMyIly ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUIIy U ONPEIEIUTE HalpaBICHUE CaMOIPOU3BOJILHOTO
MIPOTEKAHUS peaxIuu npu CTaH/IapPTHBIX YCIOBUSIX, UCIIOJIB3YS 3HAYEHUS
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX oTeHmmanos HJ + H3POs — J, + H3POs + H20.

7. IlpuBeaute cXeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJSpPHbIE YpaBHEHHUS pEaKlui,
NPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Kopposuu ranbanonapel  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bozntyxe. OnpenenuTe yOblTb MacChl aHO/Ia IPY KOPPO3HUHU B KUCIIOi cpefie 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS JIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHUE PEAKIINH, TPOUCXOIAIICH pH dieKTposnse pactBopa CoSO4, Berancnure
(bakTHYeCKOe KOJMYECTBO MeTaylia, MOoJdydeHHOro Ha katozae mpu anektpoause Co(NOz)2, eciu
AJIEKTPOJIU3 TIPOBOJAMIM B TedeHUM | 4. BeIxon meramna mo TOKy coctaBmil 85%. Ykaxute
BO3MO>KHBIE MPUYMHBI YMEHBIIECHHUS BBIX0/1a METAJLIA [0 CPABHEHUIO C PACYETHBIM.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATeJIM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalyss MO JIUCHUIUIMHE «XHUMHS» BKJIIOYA€T TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUYaAIOIIMMUCS 3HAHUH, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIIaJICHU, IPOBOIUTCS B opMme
IK3aMeHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH (dopMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKHUX BOMPOCA U OAHO MPAKTUYECKOE
3aJlaHue.

IMoka3aTe1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYECKOEe M TIIyOOKOE 3HaHHE
yueOHOro Marepuasna, CBOOOJHO BBHIMOJTHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpYeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — oOyJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMyCKalOTCS
HE3HAYUTENbHbIE OIMOKN, HETOYHOCTH, 3aTPYAHEHHUS [IPH aHAJTUTHYECKUX ONEpallUsiX, IEPeHOce
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIH.

— Ha OIEHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyarouuiics JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJILHBIX MEPOIPHITHI
JOMYCKAIOTCA OIIUOKM, MPOSBISETCS OTCYTCTBHE OTAETIbHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00yYaromuiCsl MCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TNPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHUSMH NP UX NTEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MmarepHaia, JOMYyCKaeT CYHIECTBEHHbIE OLIMOKHM, HE MOXKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEeyIO0BJIeTBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHQPOpPMAIUM, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3a/au.



