MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»
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(uHOexc oucyunuHbl)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

Xumus

(Haumenosanue OUCYUNIUHBL)

10 HAINPABJICHUIO TOATOTOBKU
22.03.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBICHHOCTH (TIPodHIIbH)
HmxeHepus KOHCTPYKIIMOHHBIX MaTEPUANIOB JUIsl OCCIIMIOTHBIX MOOMIIBHBIX CHCTEM

®opma o0ydeHUs: 3a09HAs
I'ox nabopa: 2025
O6mmas TpynoemMkocTh: 5 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 1
dDopma KOHTPOJIA 3a4eT Hroro
Bua zansaruii
Jlexun 4 4
JlaGopaTopHble
[IpakTrueckue
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P
[TpomesxyTouHas aTTecTanus 0,25 0,25
KonTaktHas pabora 4,25 425
CamocrosTenpHas padora 172 172
KonTponb 3,75 3,75
HTtoro 180 180
( )
[OKYMEHT NOAMNCAH
ONEKTPOHHOW MOoAnmchbrO
CepTudukar: 23FFA0003EB35C8E440CCF2DAD4172C9
Brageney;: ByHes Anekcangp Cusicatosny
[HevictButeneH: ¢ 19.08.2025 o 19.08.2026




Pabouyto mporpamMmy cocTaBuiI(H):
JIOLIEHT, K.T.H. Tpommua M.A.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenensupoBanue pabodeid mporpaMMbl TUCIUILIHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 1aHa
HaIpaBJICHUs MOATOTOBKU
22.03.01 MarepuanoBeieHHE U TEXHOJIOTMU MAaTepUATIOB

Cpok aeiicTBus padoueii nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2030 r.

COI''TACOBAHO

JIMpEKTOp MHCTUTYTA OECIIMIIOTHON aBHALMU M OECITMIIOTHBIX MOOMIIBHBIX CUCTEM

« _» 20 T. A.A. 1lleB1oB
(noonucy) (H.0. Damunus)
YTBEPXJIEHO

Ha 3acenannu neHTpa MEIUIIMHCKON XUMUN

(mpotokon 3acenanust Ne 1 ot «27» aBrycra 2024 r.).



1. Ieab ocBOeHUST TUCIHUTILTHHBI

Lenp ocBoeHUS! AUCHMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHHUM (MOHSATHH,
3aKOHOB, ()aKTOB, XMMHYECKOI'O S3bIKa) KaK KOMIIOHEHTa ECTECTBCHHOHAYYHBIX 3HAaHHHA 00
OKpYXKalollleM MHpe M €ro 3aKOHax, a Takke c(HOpMHpOBATh COBPEMEHHOE NPEJCTAaBICHUE O
BELIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aUMHBIX IPEBPAILICHUSX.

2. Mecto aucunmimnsl B ctpykrype OIIOII BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6&3preTC$I JaHHass JUCLHMIIIMHA:
«Bricmas mareMaTHka.

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE JAHHOM IUCIMIIIIMHBI HEOOXOAUMO Kak
npeamecTsymomee:  «MarepuasioBeleHHe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX — MAaTE€pUajIOB),
«MarepuanoBeICHHE CBapHbIX M NasSHBIX COCAUHEHMI», «MeToapl KOHTPOJIS M HCIBITAHUA
IIOJIMMEPHBIX MAaTEPUAJIOB U KOMIIO3UTOBY, «MeToabI KOHTPOJIS U UCIIBITAHUS METAJIOB U CIUIABOBY,
«IIpou3BoACTBO U3AEIUI U3 MOJIMMEPHBIX U KOMIIO3ULIMOHHBIX MaTepuaiosy, «HaHOCTpyKTypHBIE
MaTepuaibl JUis OCCHHJIOTHBIX MOOWIIBHBIX cCHCTeM», «HOBBIe Marepwanbl W TEXHOJOTHUH ISt
U3rOTOBJICHUSI OECHMIOTHBIX MOOWIBHBIX cuUCTeM», «KOHCTpYKLMOHHBIE MaTepuaiabl JAJs
W3TOTOBJICHHS DJIEKTPOTEXHUYECKUX YCTPOUCTBY.

3. ILianupyembie pe3yJbTaThl 00yUeHHUs
dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble JAOCTUKEHUS IInanupyemble pe3yJibTaThl
KOMIeTeHIHH KOMIIeTeH Ui o0yueHHs
(Ko ¥ HAMMEHOBAHUE) (K01 ¥ HANMEHOBAHME)
OIIK-1. Cnoco6en pemats | OITK-1.5. CnocoOeH | 3HaTh: TEXHHKY O€30MacHOCTH MpHU
3aauu MPOBOJIUTH JIAOOPATOPHBIN | TIPOBEICHUH 71a00paTOpPHOTO
npogeccuoHaTbHON 9KCHEPUMEHT U | DKCIIEPUMEHTAa, XUMUYECKYIO MOCYAY
NesITeTbHOCTH, TPHUMEHsS | 00padaThiBaTh pE3yNbTaThl | 1 KIACCU(UKAUID  XUMHYECKHX
METOABl MOJETUPOBAHMS, | U3MEPEHUHN pPEaKkTUBOB, CHOCOObI  00pabOTKH
MaTeMaTHIECKOTO Pe3yIbTATOB H3MEPEHHHA
aHasu3a, YMeTb: NPUMEHATh PaBUia TEXHUKH
€CTeCTBEHHOHAYYHblE U 0€30MacHOCTH  TIpH  MPOBEACHUU
o0IIenH)KeHEPHBIE 3HAHUS 71a00paToOpHOTro HKCIIEPUMEHTA,
non0oupaTh XUMHUYECKYIO TIOCYIdy W
XUMHUYECKHE PEaKTUBBI,
o0OpabaTbIBaTh pe3yabTaThl
U3MEPEHUMN
Bnanets: MpaBWIaMUd  TEXHUKHU
0€30macHOCTH  NpU  MPOBEACHUU
1a60paTOPHOTO IKCIIEPUMEHTA,
HaBBIKAMU  MMOJ0Opa  XUMHUYECKOU
MOCybl W XHUMHUYECKHX PEaKTHBOB,
criocobamMu 00pabOTKU pe3yabTaTOB
M3MEPEHUN
OIIK-1.6. YMmeer BBIABIATH | 3HATh: KJIACCH(PHUKAINIO XUMUYECKHX
€CTeCTBEHHO-HAYUHYIO MIPOIIECCOB, MIPOTEKAFOIINX Ha
CYIIHOCTb  mpoOieM B | oObeKTe npogeccuoHaIbHON
npoeCcCHOHATEHON NeSITeIbHOCTH; OCHOBHBIC TTOHSTHS H
00JIaCTH, PYKOBOJCTBYSCH | 3aKOHBI XMMMH, OCHOBHBIE 3aKOHBI




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHSA
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

Iliianupyembie pe3yJabTaThl
o0yueHust

3aKOHaMH u MCTOJdaMH
€CTCCTBCHHBIX HayK n
MaT€MaTHuKHU

B3aMMOCBS3U MEXKIY CTPOCHUEM H
XAMUYECKHMMHU CBOMCTBAMHM BEIIECTB;
OCHOBHEIC 3aKOHOMEPHOCTH,
COTIPOBOXIAIOIIUE B3aUMOICHCTBUSA
BEILIECTB;

YMmeTb: OTIpeNeNATh
XUMHUYCCKUX mponeccos,
IPOTEKAFOIIUX Ha 00BEKTE
npoecCHOHANIbHON  JEeSITENbHOCTH;
NPUMEHSTh OCHOBHBIC TIOHSATHS U
3aKOHbI XWMHUH, OCHOBHBIC 3aKOHbI
B3aUMOCBSI3M MEXKIy CTPOCHHEM U
XUMHYECKUMHU CBOMCTBAMHU BCIICCTB,
OCHOBHBIC 3aKOHOMEPHOCTH,
CONPOBOXKAAIOIINE B3aUMOJICHCTBHUS
BEIICCTB  JUISI  PCHICHHs  3ajad
po(heCCHOHATLHOM JISATEIILHOCTH;

HpUpOY

Bnagers: Meromamu  ompeneneHus
KHaCCI/Iq)I/IKaIII/II/I XUMHUYCCKUX
IPOILIECCOB, MPOTEKAIOIINX Ha
00BEKTE npodeCCHOHATBHON
NeSITeNIbHOCTH; METOIUKOMN
IIPOBEICHUS pacueToB c
UCIIOJIb30BAaHUEM OCHOBHBIX TOHATUHN
1 3aKOHOB XMMHH, OCHOBHBIX 3aKOHOB
B3aUMOCBSA3M MEXJy CTPOCHHEM U
XUMHAYECKUMHU CBOMCTBAMHU BCIICCTB,
OCHOBHBIX 3aKOHOMEPHOCTEH,
CONPOBOXKAAIOIINX B3aWMOJICHCTBHUS
BEIECTB  JUIs  pelIeHus  3ajgad
poeCCHOHATBHON NIEATETLHOCTH

OIIK-1.7. Ymeer
COIOCTABIIATH u
o0pabaTbIBaTh pe3yJabTaThl
HCCIIEN0BATENBCKON
NeSITeIbHOCTH, HCIONb3YS
CTaHJapTHOE
o0opynoBaHue, TpUOOPHl U
MaTepHabl

3HaTh: METO/bI MIPOBEACHUS
OKCIEPUMEHTAIBHBIX HUCCIIeIOBAHUNA
C MHCIIOJB30BaHMEM CTaHJAPTHOIO
XUMHUYECKOTO o0opynoBaHus,
npubOpoB, MaTepuagoB U 00pabOTKU
MOJTYYCHHBIX PE3YJIbTaTOB

YMeTb: NpUMEHSATh TEOpEeTHYECKHe
3HaHUS TUIst MIPOBEICHUS
SKCHEPUMEHTa C HCIOJIb30BaHUEM
CTaHJAPTHOTO XUMHAYECKOTO
o0opyoBaHus, npubopoB,
MaTepuajoB MU  00pabOTKH  €ero
pe3yabTaToB

Bnanerr: MeTogaMm — IIOCTaHOBKH

IKCIIEPHUMEHTa C HCIIOJIb30BaHUEM
CTaHAApTHOT'O XUMHNYECKOI'O
o0opy10BaHus, npubopoB,




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHSA
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

Iliianupyembie pe3yJabTaThl
o0yueHust

MaTepuaoB U aHAIU3a IOJYYCHHOU
nHdopmanuu




4. CTpyKTypa U coaep:kaHue TUCHUIINHBI

DopMbI
Buna HaumeHoBaHue TeM 3aHATHI Oobem, TEKYIEro
MonayJb (pa3ae) yueBHoi paGoTbI (yaeBHoii paGoThI) Cemectp . banabl | UeTEpakTHB, 4. KOHTPOJISA
: (HauMeHOBaHHeE
OLICHOYHOI0

Monyns 1. Jlexuus (JIekl)  |OcHOBHBIE IOHATHUS U 3aKOHBI XUMUHU 1 2 - -

S;f;f;ge;mecma CamocrosrenbHast| Tema 1. XumMuueckuil 5KBUBaJIEHT 1 8 3 - [IpomexxyTounbIi
paborta (Cpl) rect Nel
CamocrositenbHas|OnpeneneHue  MOJSPHOM — Macchl 1 2 3 - OTtyer no
pabota (Cp2) SKBHBAJICHTA METAJIA nmaboparopHoOit

pabote No 1
CamocrosrenbHas| Tema 2. OcHoBHbIE KJIaCChl 1 8 3 - [IpoMexyTOuHbII
pa6ora (Cp3) HEOPraHUYECKUX BEILECTB rect No2
CamocrositensHast | Tema 3. Crpoenue aToma. 1 10 3 - [TpoMexyTouHbII
pabota (Cp4) [Tepuoanueckas cucreMa JN. rect Ne3
CamocrosarenbHasi|Tema 4.  Xumuyeckas  CBs3b. 1 10 3 - [IpoMexyTouHbII
pabora (Cp5) [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI rect Ned
CamocrosrenbHasi| Tema 5. da30Bble COCTOSHUS BEILIECTB. 1 8 3 - [IpoMexyTouHbII
pabota (Cp6) MeXMOJIEKYIIIpHBIE B3aUMOIEHCTBUS recT Ne5

Moyns 2. Jlexuus (Jlek2) |TepmoauHamuka XUMHUYECKUX 1 2 - -

TepMoauHaMuKa u MIPOIIECCOB: BUJBI CUCTEM, MapaMeTphI

KUHETHUKA u QyHKIMHU cocTosiHUA. 3aKoH ['ecca

XUMHUYCCKUX CamocrosrenbHast| KnHeTnka XUMHYECKUX PO ECCOB 1 2 3 KOHTponLHasl

[IPOLIECCOB pabota (Cp7) pabota Nel
CamocrosrenbHasi| Tema 6. TepmoauHaMuKka XUMHUECKUX 1 20 3 - [IpoMexyTOuHbII
pabota (Cp8) peakuui recT N6
CamocrostensHast|Tema 7. KuHeTMka XHUMHUYECKHX 1 20 3 - [ IpoMexyTOUHbII
pabota (Cp9) peaknuii. XMMHUYECKOE PAaBHOBECHE rect No7

Monyib 3. CamocrosarensHas|Tema 8. PactBoppl.  CrocoOsl 1 7 3 - [ IpoMexyTOUHBIN
pabota (Cp10) BBIPAYKEHHSI KOHIIEHTPAIlMA PACTBOPOB. recT No®

XHUMHUYECKHE PAaBHOBCCHUSA B paCTBOpax




DopMbI

. TEeKyIIero
MonayJb (pa3ae) B“HLI HaHMeHOBaHIfe TeM satsTiy Cemectp Obm.em, banabl | UeTEpakTHB, 4. KOHTPOJIsA
y4eOHOoii padoThI (yueoHOii padoThI) q. (HaRMeHoBaHHE
OLIEHOYHOI0
PacTBOpBI N CamocrositenbHas| Tema 9. PacTBopbl HEINEKTPOIUTOB U 1 7 3 - [IpoMeKyTOUHBII
sitekTpoxumuyeckue pabora (Cpl1) 3JIEKTPOJIUTOB recT Ne9
[IPOLIECCHI CamocrosrenbHasi| PacTBOpbI 371€KTPOIUTOB 1 2 3 - Oruer no
pabota (Cpl2) mabopaTtopHoOit
pabote Ne2
;222(;?(0 gg?g;ﬂaﬂ Tema 10. Komtougaeie pacTBOpbI 1 ! 3 i THeIZCTn\SI\T,;ngOqHHH
CamocrosrenbHas | Tema 11. OKucIUTEeNHHO- 1 7 3 - [TpomMeKyTOUHBIH
pabota (Cpl4) BOCCTaHOBUTEJILHBIE peaKIuu. rect Nell
DNEKTPOXUMHS: OCHOBHBIE TIOHSITHS
CamocrosrenbHas| Tema 12. Bo3nuknosenue 1 7 3 - [IpomexyTOUHBIN
pabora (Cpl5) 3JICKTPOIHOTO MOTECHIIHAIA. recT Nel2
CamocrosrenbHasd|Tema 13. DnekTponw3 pacIiuiaBoB 1 7 3 - [IpoMexyTouHbII
pabota (Cp16) BOJIHBIX PACTBOPOB rect Nel3
CamocrosrensHasd|Tema 14, Koppo3us  MeTaynos. 1 8 3 - [IpomeKyTOUHBIN
pabora (Cpl7) Croco0BI 3alUTHI METAJIIIOB OT rect Nel4
CamocrosiTenbHas | DJIEKTPOXUMHUECKUE TIPOIIECChI 1 2 3 - KontponbHas
pabora (Cp18) pabota No2
KoHntpoub IToaroroBka K 3aueTy 1 3,75 - - Bomnpocs! k 3aueTy
Ne 1-50
[Tpomexxyrounas |IIpomexyTrouHas aTTecTanus (3a4yer) 1 0,25 - - Bompocsl k 3auery
arrectanus (ITA) Ne 1-50
Tect ntoroselii | UToroBoe TecTupoBanue 1 2 46 - TectoBbie
(TH) Borpockl Nel-600
Hroro:| 180 100

Cxema pacuera urorooro 6amia «(Cymma + T)» - cymma 6ayutoB 10 BceM y4eOHBIM MEPOIPHUSTHSM, IIPETyCMOTPEHHBIM B Kypce + cymMma
0aJIOB MO BCEM MTPOMEXKYTOUHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

HpI/I pcaim3ann JUCHUIIIMHBI HCIOJB3YETCA CETECBAsd TCXHOJIOIHMA - H3YUYCHHUC Kypca
MNOCPCACTBOM DBJICKTPOHHBIX y‘-Ie6H0-MeTOl[I/IlI€CKI/IX MaTrceprajioB, PasMCIICHHLIX B 06yqa}01uel71
Cpeac C UCIIOJIb30BAHUEM KOMIIBIOTEPA, IIOAKIFOUYEHHOI'O K CETHU HHTepHeT.

6. MeToanyeckue yKa3aHUus M0 OCBOEHHIO THCIMILINHBI
Moayasb 1. CTpoeHne U CBOiicTBa BellecTBa

Tema JeKIUOHHOTIO 3AHATHSA:
OCHOBHBIG IIOHATHUA U 3aKOHBI XUMHU.

H3yunB NaHHBIA MOAYJIb, CTYJIEHT H0JIKEH:

HMETb IPEJCTaBICHUE 00 OCHOBHBIX ITOHATHUAX U 3aKOHAX XMMUU; KIACCU(PHUKALIMH BEIIECTB;
CTPOCHMHM aTOMA; TUIIaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHBI€ [TOHATHS XUMUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHASI
Macca, XUMUYECKHI SKBUBAJICHT, MOJISIPHASI MacCa XUMUYECKOTO IKBHBAJICHTA);

- OCHOBHBIE 3aKOHBl XMMHUHU (COXpPaHEHUs MaccChl, MOCTOSHCTBA COCTaBa, OObEMHBIX
OTHOILEHMH, ABoraJpo, ypaBuenue MenneneeBa-Kianelipona, 00belMHEHHBIH Ia30BbIi 3aKOH);

- COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUs aTOMa; KBAaHTOBBIC
quciIa, IpaBUiIa U MPUHIUIIEI COCTABIEHUS 3JIEKTPOHHON KOH(UTYpalli XMMUYECKOT'O JJIEMEHTA;

- TUIIBI XUMUYECKON CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAININYECKYIO, BOJOPOJIHYIO),
UX CBOMCTBA U XapaKTEPUCTUKU;

- IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL

yMeThb:

- IIPOBOJIUTH KOJMYECTBEHHBIE PACYETHI 110 YPABHEHUAM XMMUYECKUX PEAKLUH;

- COCTABJIATh JIEKTPOHHYIO KOH(PUTYpaLUI0 XMMUYECKUX 3JIEMEHTOB;

- ONPENENATh TUIl XUMHUYECKON CBSI3U B BELIECTBE U €T0 IMPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJIATh CTPYKTYPHYIO (pOpMyITy BellecTBa.

MeTtoanyeckue peKOMEHAAINH 110 H3YYCHHUIO MOLYJIsI

[Ipu ocBoeHNM MOAYISI HEOOXOAUMO:

- U3y4yUTh Yy4eOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIO JAUCHUILIUHBI,
MCIIOJIB3YS JIEKIIMOHHBIM MaTepuai U JUTepaTypy MO TaHHON TEMaTHKE;

- aKLIEHTUPOBAaTh BHMMAHHME HA: OCHOBHBIX TIOHATHSAX M 3aKOHaX XHMHU;
KJIaCCU(UKALlMU BEIIECTB; OOIIMX XMMUYECKUX CBOMCTBaX BEILIECTB OJHOTO Kiacca; CTPOSHUHU
aToMa; KBAHTOBBIX YHCIAX; COCTABICHHUU HJIEKTPOHHON KOH(MUTYpallMM XUMHUYECKHX HJIEMEHTOB;
TUIIAX XUMHYECKOHN CBSI3U; IPOCTPAHCTBEHHOM CTPOEHHUU MOJIEKYIL.

- OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1. Uto Takoe oTHOCUTENbHAsE aTOMHAas Macca? PaccumTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepsl, ecmn M(S)=5,3-10%r, a m(C)=2,0-102%r.

2. Paccuuraiite aOCONIIOTHYI0O Maccy MOJIEKYJIbl CEpHOM KHCIOTBI, €ClId €€
OTHOCHUTEIIbHAsI MOJIEKYJIsSIpHAsl Macca paBHa 98.

3. OtHOcuTeNpHAs TUIOTHOCTH Ta3a MO BOJOPOAY, coaepxariero 27,27% yriepona u
72,73% xucnopoaa, paBHa 22. OnpenennTe OTHOCUTENIBbHYI0 MOJEKYJSPHYIO MacCy rasa M ero
XUMHYECKYIO (hopMyiry.

4. OTHOCHUTEBHBIE IIJIOTHOCTH Ta30B MO BO3AYyXY paBHbL: a) 0,9; 0) 3,17. Onpenenute
Maccy 1 J1 kaxaoro rasa.
5. Onpenenure, kakoi 310 MeTtamw, ecau 1,6 T kampuus U 2,615 © IByXBaJI€HTHOTO

METaljia BBITCCHAKOT U3 KHUCJIOTHI O)II/IHaKOBI)II\/'I 00beM BOAOpOJa IMPU OAHUX U TEX KE YCIOBHUAX.



6. Xmopun Metamia conepxkut 69% xnopa. OTHOcUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenenure CTENEHb OKUCIIEHNS METaJlJIa B 3TOM COEAMHEHUH.

7. I[Ipu temneparype 100°C u naBnennn 50 aTm. ra3 3aanMaer oobeM 10 M°. TIpusenuTe
00bEM 3TOTO Ta3a K H.y.

8. Hanummre nonHele 21eKTPOHHbBIE KOH(UTYPALIMH ATOMOB 3JIEMEHTOB C MOPSAIKOBBIMU
HoMepamu 15 u 23. YkauTe BaJIEHTHBIE AJIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanummre 3MeKTpoHHbIe KOH(GUTYPALMH aTOMOB Cepbl M XpoMa 1 noHoB S u Cri*,
CpaBHUTE paguychl aTOMOB U HOHOB.

10. VYV xakux W3 HIKE MNPUBEICHHBIX MOJIEKYJ] XMMHUYECKHE CBSI3U HMMEIOT MOJISPHBII
xapakrep: Oz, CO, HF, N2, NHa.

11.  Omnpepenute BaJICHTHOCTb ATIOMUHUS B OCHOBHOM U BO30YX/I€HHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJb SKBHBAJCHTOB OJIOBA B PEAKIMAX €r0 BOCCTAHOBIICHUS: a)
Sn** +2e = Sn?*; 6) Sn** +4e = Sn°

13.  PaccumraiiTe MOJISIDHYIO MacCy OKBHMBAJCHTA JKejle3a B COCAMHEHHUSX €ro ¢
KHUCIIOpOJIoM, coaepkaiux a) 70 u 0) 77,8% xenesa.

14.  Omnpepenute HKBUBAJEHT W MOJIIPHYIO MacCy OSKBUBAJIEHTAa HMOHOB Xelie3a B
IpUBEICHHBIX peakuusx: a) Fe* +1e = Fe?*; 6) Fe* + 30H" = Fe(OH);

15.  PaccuumraiiTe MOJISIpHYIO MacCy 3KBHBajeHTa MeTasuia, eciu 0,029 T ero BBHITECHSIOT

u3 kucnotsl 30 M Boopoaa (H.y.).
Moayas 2. TepMoaMHAMUKA M1 KHHETHKA XUMHYECKHUX MPOLECCOB

Tema JeKIMOHHOIO 3aHATHS:
TepMoarHaMUKa XMMHYECKUX MTPOLIECCOB: BHJIBI CUCTEM, TTApaMETPHI U () YHKITUU COCTOSHUS.
3akoH I'ecca.

N3yunB JaHHBI MOAYJIb, CTYAEHT A0JIKEH:

MMETh NPEJCTABIIEHUE 00 SHEPreTUUECKUX U3MEHEHUAX B CUCTEMAX, B KOTOPBIX IIPOUCXOAUT
B3aUMOJICIICTBHE MEXAYy BEIECTBAMU; CKOPOCTH XHMHYECKUX peakuMid U MeTojgax ee
peryinupoBaHusl.

3HATh:

- TepMOJMHAMHUECKHe (PYHKIIMHM COCTOSIHUS, crioco0 u3 pacuera (3akoH ['ecca u ero
CIIEJICTBUE);

- BJIMSIHUE TEMIIEpaTypbl Ha BO3MOYKHOCTb NPOTEKaHHS PEaKLUU B 3aBUCHUMOCTH OT
YHCJICHHBIX 3HAUEHUH SHTAJIBINU U SHTPOIHUU PEAKIINY;

- BJIMSTHUE HAa CKOPOCTbh XMMHYECKOM peakIuu KOHLEHTPALMU (3aKOH JAEHCTBYIOLINX
Macc);

- BJIMSIHUE HAa CKOPOCTh peakuuu temreparypsl (mpasuwio Baut-I'odpda u ypaBHeHue
AppeHnyca);

- BJIMSTHUE HA CKOPOCTh PEAKIIMU KaTaJu3aTOpPOB;

- XMMHYECKOe paBHOBecHE U criocoObl ero cMenienus (npuauuin Jle [larense)

yMeThb:

- OTIpeNIeNATh BO3MOXHOCTb TPOTEKAHUsI PEAKIINH;

- PEryJinpoBaTh CKOPOCTh XUMUYECKOHN peaKkinu.

MeToan4yeckne peKOMEHIAIUN 110 U3YyYEeHUI0 MOTYJIS

[Tpu ocBOeHUH MOAYIISI HEOOXOAUMO:

- W3yYUTh Y4YEOHBIM MaTepHal IO COOTBETCTBYIOIIEMY MOJYIIIO JHUCIHIUIAHEI,
WCIIOJIb3Ysl JIEKIMOHHBIM MaTEpUal U JIMTEPATYPy IO JaHHOM TEMATHKE;

- aKIICHTUPOBATh BHHUMAHHWE HA: DHTAIBINHUHM OOpa30BaHMs, CrOpaHUS WM PEaKIIUU;
SHTPONHM BEIIECTBA M peakiuu; dHepruu [ nbOca; KUHETHUECKHUX YpaBHEHHSIX IS TOMO- H



TeTepOTreHHBIX pEaKIUil; JHEpruM aKTHBAIMH; OCOOEHHOCTSIX MPOTEKAaHUS TeTepOTeHHBIX
MPOIIECCOB; XUMUIECKOM PAaBHOBECHH U CIIOCO0AX €r0 CMEIICHUS.
- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. IIpu coenumHenun 3,2 T Xxene3a ¢ KuciopoioM Beienwioch 40 k/[x Teria.
PaccuuTaiite sHTaNBINIO 00pa3oBaHus okcuaa sxeiesa (I1).

2. Paccuuraiite TEMI0TBOPHYIO CITIOCOOHOCTH METaHa.

3. PaccunTaiiTe KOMMYECTBO TEIUIa, KOTOPOE BBIACIUTCS HpU cropanuu 50 M° cmecH,
cocrosien u3 50% kucinoposa, 25% Bogopoaa u 25% yriaekucioro rasa.

4. CrenaiitTe BBIBOJI O BO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO NPOTEKAHUS pPEaKIHUU B
CTAHAPTHBIX YCIOBHUSAX, ecii u3BecTHO, uto AH,Y = - 293 kI, AS,’ = 27 JIx/K.

5. Paccuuraiite sutansnuto peakuun: 2NaOH 1) + H2SO400) = Na2SOuss) + 2H20 ).

6. Onpenenure 3HAKM M3MEHEHUS OHTAIBIIMM M OSHTPONUM Ul CIELYIOILEro
TepMoinHamuyeckoro nporecca: 2Hor) + Oz = 2H20.

7. B kakux ciydasx SHTaJblUg CrOpaHUs IPOCTOrO BELIECTBA pPABHA SHTAJIbIIHMU
00pa30oBaHUs CIIOKHOTO?

8. Kaxk BbIpakaeTcss CKOPOCTbh XMMUYECKON PEAKLUU 110 3aKOHY JECHCTBYIOIIUX MAcC B
TOMOT€HHBIX U T€TePOreHHBIX PeaKlusix?

9. Omnpenenure 00U M YaCTHBIC TTOPSIKH 1O KOMIIOHEHTAM CIIEIYIONICH XUMUYIECKOU
peakuuu: 2C2Hg + 702 — 4CO2 + 6H20.

10. B0 CKONBKO pa3 M3MEHUTCS CKOPOCTh PEaKIMH MPH W3MEHEHHH TEMIIepaTypbl Ha
30°C, ecmm y = 3,0?

11.  Kak uamenwurcs vyp razodasznoii peakmu 2A + 3B = 2C npu yBenueHUH AaBICHUS B
2 paza?

12.  Tloyemy vyp peakmuu Na + H2O — otnmuaercs ot vyp peakuuu Ca + H2O —?

13.  HamummTe mMareMaTHdeckoe BbIpasKeHUE AJsi CKOpocTu mpsiMor peakiuu CaO ) +
COz(r) — CaCO3(w).

14,  M3meHeHune kakux (pakTOpOB BBI3OBET CMEIIEHHE paBHOBeCHs oOpaTuMoii peakinu N2

+ 3H2 &> 2NHs3; AH% = -92 x/Ix B CTOpOHY NPAMON peakLu?

15.  BbIuucaMTE UCXOIHBIE KOHIIEHTPAIMK BEIIECTB, €CIIM PABHOBECHBIC KOHIICHTPAIMH
usBectHbl: 2NO + Cl2 <> 2NOCI, [NO]=1,5 mouns/n, [Cl2]=1 mons/n, [NOCI]=0,5 mMons/m.

Mopnyab 3. PacTBOpBI M JIEKTPOXHMHYECKHE ITPOLECCHI

HN3y4yuB 1aHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TIPEJICTaBIICHUE O PAaCcTBOpax; O CIOco0ax BBIPAKEHHUS KOHIICHTPAIIUM PACTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; IIIEKTPOXUMUUECKIX
MpOLECCax: raJbBaHUYECKUX, JIEKTPOJIN3a, KOPPO3UH.

3HATH:

- COCTaBHBIE YaCTH PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEIJIEKTPOJIUTOB U IJIEKTPOJIUTOB;

- HarpaBJIeHuEe OOMEHHBIX ITPOIECCOB B PACTBOPAX JIEKTPOIUTOB;

- METOAbl  ypaBHMBAHUS  OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  peakuuil  (MeTon
AIIEKTPOHHOTO OayaHca U MOTypeaKIIHii);

- rajlbBaHMUECKHUE MPOLECCHl U PadoTy rajlbBaHUUECKUX HJIEMEHTOB,;

- AJIEKTPOJIN3 PACIUIAaBOB U BOJIHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI AJIEKTPOJIN3a;

- BUIBI KOPPO3UHU M MEXAHU3MBI UX MTPOTCKAHHUS;

- CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.



yMeEThb:

- IIPOBOAMTH XMMUYECKUM SKCIIEPUMEHT U aHAJIN3 NTOJIYYEHHBIX PE3YJIbTaTOB;

- OIPEACIIATh KOHLICHTPALUIO PACTBOPOB;

- OIpEEIIATh CBOICTBA paCTBOPOB;

- paccTaBiATh K03()(PULMEHTHI B OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUIX;

- COCTaBJIATh TaJbBAaHUYECKHE IPOLIECCHI, OINPEAEHATh SJIEKTPOABMKYLIYIO CHILY
raJIbBAHUYECKUX DJIEMEHTOB;

- COCTaBJIATh IPOLECCHI AJIEKTPOJIN3A PACINIABOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB;

- OIpesieNATh KOJIMYEeCTBA 00pa3yroIuXcs Ha 3JEKTPOJaxX BEIIECTB IPH JIEKTPOIIU3E;

- COCTaBJIATh MPOLECCH] XUMUYECKOMN U AIEKTPOXUMUYECKON KOPPO3UH;

- noaoupaTh CrocoObl 3alUThl METAJUIOB OT KOPPO3UH.

MeTtoanyeckue peKOMEHAAUMH 110 U3YYCHUIO MOAYJIS

[Tpu ocBOeHNM MOJTYJIs1 HEOOXOIUMO:

- U3Y4YUTh Y4YeOHBIII MaTepuaq IO COOTBETCTBYIOIIEMY MOAYIIO JTUCIUILUIUHEI,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepuai U JUTEPaTypy M0 TaHHON TEMATHKE;

- aKIIGHTUPOBAaTh BHHUMAaHHWE HAa: COCTAaB pacTBOPOB; CIOCOOBI  BBIPAKEHUS
KOHLEHTPAllUd pacTBOPOB; JJIEKTPOJIIUTBI M HEIIEKTPOJIUTHI; CBOICTBA HEAJIEKTPOJIIUTOB U
3JIEKTPOIMTOB; METO/IbI ANEKTPOHHOTO OajaHca ¥ oMypeakluii; ralbBaHMUECKHE MPOIIECChl; paboTy
raJlbBaHMYEeCKUX 1eMeHToB; pacueT J/1C; aHOqHbIE U KaTOJHbIE pEAKLIUU [IPH AJIEKTPOJIN3E; 3aKOHbI
@Dapajes; TUNBI U MEXaHU3Mbl PA3IMYHBIX BHJIOB KOPPO3UU; CHOCOOBI 3alUThl METAIJIOB OT
KOppO3UH.

- OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI:

16. KakoB Tun xummuueckoi cBsizu B 3iekTponurax? Kakue 31eKTpoauThl HAa3bIBAIOT
noreHuuanbHeIMU? UcTUHHBIME?

17. Hanummre mucconmanuio a) cynbdura HaTpus u 0) ruapodocdara Kaius 1o MepBoi
Y BTOPOU CTYIEHSIM.

18. BripaszuTe KOHCTaHTY qucconanuu opTopochopHON KUCIOTHI 10 IIEPBOU CTYIICHH.

19. Onpenenure crenenb auccounanuu 0,001 M pacTBopa yKCyCHOUM KUCIOTBI, €CIIU €€
Kn=1,74-10".

20.  Yro mokasbiBaeT M30TOHMUYECKUH Kodpduuuent? Kakas cBs3b CyIIECTBYET MEXIY
CTEMEHBIO TUCCOLUAIINU IEKTPOJIUTA U U30TOHUIECKUM KOd(DPuIimeHTom?

21.  Onmnpenenute TeMmmepaTypsl kumeHuss u 3amep3anus 0,01 m pactBopa cynbsdata
HaTpUs, €CJIM CTENeHb TUCCOLMALUU cocTaBiseT 54%.

22.  Yro Ha3bIBalOT MOHHBIM IPOM3BEAEHUEM BO/IbI? UeMy OHO paBHO?

23.  Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NH4OH (Kn=1,74-10
5
).

24.  Ompenenute pacTBOPUMOCTh THAPOKCHA aTFOMUHMS, eciu ero 1P = 5,7-1072,

25.  Paccumraiite ocMotndeckoe aasnerue 0,002 M pactBopa GeH307a IpH TeMIepaType
17°C.

26.  HanummTe rufposin3 CIeayroluX Coei U onpeaeanTe cpely UX BOJHBIX PACTBOPOB:
NaNOs, ZnCl,, Na2S, CH3COONHL.

27.  IlokaxuTe CTpOCHHWE MHLEIIBI MPU NPUIMBAHUM H30BITKA pacTBOpa THAPOKCHIA
HaATpUs K pacTBOPY XJIOpUJIA IIUHKA.

28.  IlokaxxuTe CTpOEHUE MUIIEIUIBI IPU NIPUIMBAHUHU N30BITKA XJIOPUIA IMHKA K PACTBOPH
TUAPOKCUA HATPHSL.

29.  Kakyto cucremMy Ha3bIBalOT AJIEKTPOXUMUYECKOM?

30.  CocraBpTe cxeMy JIBYX TaJlbBaHUYECKUX AJIIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT

CIyXu Obl KaToAOM, a B IPyroM — aHOJIOM. Hamummre ypaBHEHUS peakiuii, IPOUCXOSIINX TPU
paboTe ITUX IEMEHTOB.



31. ["anbBaHWMYECKHIT ATIEMEHT COCTOUT M3 XPOMOBOIO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSOs, 1 cTaHAAPTHOTO BOJOPOIHOTO EKTpoaa. Hamummre ypaBHEHUS JIEKTPOIHBIX
npoueccoB. Uemy paBHa ero 3.1.c.”?

32.  KakuMm ypaBHEHHEM KOJMUYECTBEHHO OMHCHIBACTCS dIEKTPOIIN3?

33. Uto paccuuThIBaIOT ¢ MoMolibio ypaBHeHust Hepucra?

34.  CocraBbTe CXeMy AJIEKTPOJIHM3a BOAHOTO PACTBOPA XJIOPUAA HHUKENS HAa MHEPTHBIX
ANEKTPOAAX.

35.  CocraBbTe CXEMBI JIEKTPOIN3a BOJJHOTO pacTBOpa xyopua xkenesa (1), ecnu: a) anon

JKEJIE3HBIN; 0) aHO| YTOJIbHBIH.

36. PactBop comepsxut monbl Zn2*, Ni?*, Fe®*, Cu*" B ommHakoBoil KoHIeHTpauuu. B
KaKOM I10CJIe0BATENLHOCTH 3TH METAJUIBI OYAYT BBIAEIATHCS IPU DIIEKTPOJIM3E, €CIIU HAMPSHKCHUE
JIOCTATOYHO JIUIS BBIJEJIEHHS JF000ro MeTaa?

37.  BpruuciuTe Maccy HUKEIS, BBIACTUBIIEIOCS HA KaTOIE ITPH MPOITYCKAHUU TOKA CHIIOH
20 A yepe3 pacTBOp HUTpaTa HUKEJS B TCUCHUU 22 4acOB.

38.  Ilpwm snekrponuse pactBopa cosm osioBa (Il) Mmacca karoma yBenuumiacek Ha 4 1. Uto
MPOM30IIUIO MPH STOM Ha OJIOBSIHHOM aHojie?

39.  PaccuuTaiite 00beM KUCIOPOJa, KOTOPBI MOXET OBITh MOJIYYSH TPHU AJIEKTPOIIH3E
TOKOM 5 A B T€UE€HHE 2 4acOB, €CIIU BBIXO/] IO TOKY cocTaBisieT 85%.

40.  [Ipu mpoX0OXJIECHUH Yepe3 pacTBOP COJU TPEXBAJICHTHOTO METaJljla TOKa cuioi 1,5 A

B TedeHnu 30 MuH Ha KaToje Boiaenmiock 0,18 r metamia. Berauciure MOIsipHYIO Maccy MeTasuia u
pacxo/l 3JIEKTPOIHEPTUHU, €CIIU U3BECTHO, YTO HAIIPSKEHUE B CETH paBHO 6 B, a BbIxox 110 TOKy 72%.

41.  Kako#l KOHTaKT SIBJISETCSI Hanboiee KOPPO3MOHHOOMACHBIM s xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe ¢ KAaKUM U3 METAIUIOB MEJIb ABJISIETCS aHOIOM: XPOM, 30J10TO, HUKEITh.

43.  Hamummre 3J1€KTPOXUMHYECKHUE TPOIECCHI (AHOIHBIM M KaTOIHBIN), TPOTEKAMOLINE B

koHtakte Al/CU B pacTBOpe XJI0pH/Ia HATPHSL.



7. OueHovHbIE CPeACTBA

7.1. IlacmopT OlleHOYHBIX CPeCTB

Cemect Koa xonTposmpyemoii HaumeHoBaHue
P KOMIIeTeHIMH (M1 ee YACTH) OLIEHOYHOI'0 CPeACTBA
1 OIlK-1 Konrtponsusie padotsr Ne 1-2

OtyeTsl 110 J1abopaTopHbIM padotam Nel-2
[Tpomexxyrounsie TecTsl No 1-14

Bormpocs! k 3auety Ne 1-50

Tecrossle 3amanust Ne 1-600

7.2. TunoBble 3aaHUsI WJIU WHBbIE€ MATEPHUAJIbI, HEOOXOTUMBIE ISl TEKYIEro
KOHTPOJIA

7.2.1. KourpoJabHas padora

Tunosbie npuMepsbI 3aaHUH

Kounrpoabnas padora Nel

Tema « KuHeTHKa XUHMHYECKHUX MPOLECCOB)» (TPaKTHUYECKOE 3aHsATHE 1)

Bapuanr 1

3amanue 1. DHeprus aktuBauuu paBHa 10 k/[»/Monb. Bo ckoiabKo pa3 U3BMEHUTCSI CKOPOCTh
peakuuy Ipy NOBBILIEHUH TeMieparypsl oT 27 1o 370C?

3aganue 2. B romorenHnoi peakuuu 2A + B — 2C UCX0/IHbI€ KOHLIEHTPAIIUM KOMIIOHEHTOB
A u B cocraBnsuii, COOTBETCTBEHHO: 5 U 3 MOib/i1. PaccumTaiite, kKak U3BMEHUTCS (10 CPAaBHEHUIO C
HAYaJIbHOM) CKOPOCTh peaKlUy, KOTa KOHIIeHTpalus BemecTBa A coctaBUT 10% OT UCXOIHOM.

Bamanne 3. Kak m3menurcs ckopocth peakiuu Nz + 3Hz < 2NHa, eciiu 00beM ra3osoii
CMECH YBEIMYUTH B 2 paza’?

3ananue 4. Bo ckoJIbKO pa3 YBENTUYUTCS CKOPOCTh PEAKIIUU MPU MOBHIIIEHUU TEMIIEPATypPhl
Ha 300C, eciu y=4?

3amanue 5. [Ipu 500C HekoTOpas peakuus 3akaHIUBAETCS 3a 3,5 yaca. 3a CKOJIBKO BpEMEHHU
3akoH4MTCs peakuus npu 850C, ecnu TemnepaTrypHblid Ko3ppULMEeHT peakiuu paBeH 2,57

KonTpoabnas pabora Ne2

Tema DiIeKTPOXHMHYECKHE MPOIeCcChI (TIPAKTHYECKOE 3aHATHE 2)

Bapmuanr 1

3amanne 1. Beruucaute 3SJC TanbBaHUYECKOTO OSJEMEHTA, HAMHUIIUTE IPOIECCHI,
npoucxosiue Ha snekrpoaax: Cr/ CrClz, 0,01 M // 0,001 M, CrClz / Cr.

3ananue 2. Hanummmure 351eKTpOIHbIE MPOLIECCHl U pacCUnTalTe KOJNYECTBA, 00pa3yromuXcs
Ha MHEPTHBIX JIEKTPO/aX BEIIECTB MPH 3JIEKTPosin3e BogHOro pacrsopa MnCl, npu npomnyckanuu
25 A-4 3JIeKTpUYECTBA.

3ananue 3. PaccunrtaiiTe pacxoj 3JeKTPOIHEPTHH U BpeMsi, HEOOXOJUMOoe s oaydeHus 1
T Maprasima d3JeKkTpoym3oM paciiaBa MnSOs, npu cune Toka 10 A, BbIXome mo Toky 75% wu
HanpspkeHuu 12 B.

3aganne 4. Hanummwre ypaBHEHUs JJIEKTPOJHBIX IIPOLIECCOB, NPOTEKAIOIUX IpU
AIIEKTPOXUMUYECKOI Koppo3un koHTakTa Fe/Cr B menouHol cpeze.

3amanue 5. Kakoit wu3 xontaktoB — Fe/Cd wmm Fe/Ni — sgBnsercs Oonee
KOPPO3MOHHOOMACHBIM? OTBET NOATBEPAUTE PACUETOM.

Kpurepun onenkmn:



- 3a Ka)KJ10€ BEPHO BhIMOJHEHHOE 3aanne — 0,6 6amna. MakcuManbHOE KOJTHMYECTBO
OayuioB — 3.

7.2.2. OTueT 10 Ja00pPaATOPHOIi padoTe

JlabopaTopnasi pa6ora Nel «OmnpenesieHue MOJISIPHOI MacChl JKBHBAJEHTA MeTALJIa»

Lesn: onpeneneHrne MOJISPHON MacChl SKBUBAJICHTa METAJUIA SKCIIEPUMEHTAIBHBIM ITyTEM.

OnbiT. OnpeaeneHne MOJISPHOH MAacchl IKBHBAJIEHTAa MeTaJLJIa 0 00bEMY BOA0pO/A,
BBITECHEHHOT'0 M3 PACTBOPA KHCJIOTHI.

OrnpezenieHre NPOU3BOAUTCS C TOMOIIBIO Tprbopa (puc.l), COCTOALIErO U3 U3MEPUTEIILHON
oropetku (1) Ha 25...50 mu, nByxkoneHHOW mpooupku OcTBanpaa (2) U ypaBHUTEIHHOW CKIISTHKH
i OropeTku (3).

BropeTku yKperuistoTes B IITaTUBE U 3aMIOJTHSIOTCS BOJOW. B HCXOTHOM COCTOSTHUY JKUIKOCTh
B cocynax | u 3 1omKHa HAXOAUTHCS HA OJTHOM YPOBHE.

Pucynok 1. Cxema npubopa [uis onpeaeaeHus MOJIIPHOM Macchl SKBUBaJIEHTa MeTaa: 1 —
U3MepuTellbHas OropeTKa, 2 — AByXKoJieHHas mpooupka OcTBanbaa, 3 — ypaBHUTENIbHAs OlOpeTKa

1. B omno wu3 komen mpoOupku OctBasibna (2) MOMECTUTE HABECKYy MeTalla,
HOJYYEeHHYIO Yy TabopaHTa.

2. B npyroe xoneno Ha 1/4 yactb ero o06b€Ma HajleliTe pacTBOP COJITHON KUCIIOTHI.

3. [TnoTHo 3akpoiite npobupky OctBanpaa (2) npoOKoii u 3aKpenuTe e€ B ITaTHUBE.

4. [IpoBeppTe npuOOpP HA TEPMETHUHOCTb, JUIsI YEro YypaBHUTEIbHBIA cocyn (3)

nogaumute Ha 10...15 cM u 3akpenuTe B 3TOM nosioxeHnu. Eciau npubop repMeTudeH, TO ypoBEHb
KHUJIKOCTH B HEM OCTaeTCs MOCTOSHHBIM. Ecnmu mpubop HE repMeTHdYeH, MpOBephTe, IUIOTHO JIH
3akpeiTa npodupka OcTBanpaa (2) npoOKoii.

5. VYcranoBure Oropetky (1) u cocyn (3) Takum oOpa3oM, 4TOOBI KUAKOCTH B HHUX

HaXO0JMJIaCch Ha OJHOM ypoBHE. OTMETHTE TIOJIOKEHNE YPOBHS KUIKOCTH (MeHKCKa) B Oropetke (1) —
V1.

6. OCTOpOKHO MOBEPHUTE POOUPKY (2) TakK, YTOOBI KUCIOTA MEePENNUIach B KOJICHO, T
HaXOJIUTCS METAJLI.

7. [Tocne mOMTHOTO PacTBOPEHUS METajlia MPUBEANTE MOJOKESHHIE KUKOCTH B OIOpPETKe
(1) m cocyze (3) Kk OTHOMY YPOBHIO.

8. TouHO OTMETHTE MOJNIOKEHHE MEHHUCKA XKUAKOCcTU B OropeTke (1) — V2. Ompenenure
00BEM BBIJICTUBIIIETOCS BOJIOPO/IA.

9. OTMeThTe NMOKa3aHus TEPMOMETpA U GapomeTpa.

10. PesynbpTaThl 3aMepoB 3aHecuTe B TaOIHILY 1.

11.  JlaBieHHe HACBIIEHHOTO BOJSHOTO Mapa BBHIMUIINTE U3 TAOIHIIBI 2 TIPH TEMIIEpaType

OIIbITA.



Tab6muna 1
Pe3ynbTathl 3KCIIEpUMEHTA

Haumenosanue O06o3HaueHne 3HaueHue En. usmepenus
Hagecka Merasuia m r
YpoBeHb B OIOPETKE 710 OMBITA V1 MJT
YpoBeHb B OIOpETKE MOCe OIbITa Vo MJT
OO06beM BbIIETUBIIETOCS BOJIOPOIA Vi, =Va- V1 L
TemnepaTypa onbita t oC
Temneparypa onbiTa T=t+273 K
JlaBieHue HaChIIIEHHOTO BOJISTHOTO Napa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JaBienue Bogopoaa P w, = P- h MM PT. CT.
Tabnuua 2
JlaBneHue HaCBIIIEHHOTO BOJIIHOTO Tapa
Temmnepartypa, °C [aBienue Temmnepartypa, °C JlaBiieHue
HACBIIIIEHHOTO HACBIIIIEHHOTO
BOJSTHOTO Tapa, MM BOJISIHOTO TIapa, MM
pT. CT. pT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
12. [TpuBenuTe 00BEM BBIISIHUBIIETOCS BOJIOPOAA K HOPMAIIBHBIM YCJIOBUsM (H.y. — P° =
760 mm. pt. ct1., T° =273 K):
PV, PaVa, o PV T
T T TR
13. Paccunraiite MOJISIpHYIO MacCcy SKBUBaJIE€HTa METaJlIA:
Mye V|.(|)2 . m _ mMeVSOHz
m, Vi ' Ve

rjie V;’HZ = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJIEHTA BOJIOpOa (H.Y.).

14. Tlo monspHON Macce SKBUBaJ€HTa MeTallla METOJOM IMoa0opa BallEHTHOCTEH,
OTIpeNIeNnTe, KAaKOW MeTaslT ObUT UCIIOIb30BaH B OTIBITE.
15.  PaccuuTaiiTe OTHOCUTENBHYIO OIIUOKY SKCIIEPUMEHTA:
A= i—mam" Mo -100%
m3mmp
16.  CpenaiiTe BBIBOJ K paboTe.

JlabopaTopnasi padora Ne2 «PacTBOPBI 2JIEKTPOJIHMTOB
]_[e.nb: HN3YUCHUEC HEKOTOPBIX CBOMWCTB BOOHBIX paCTBOPOB JJICKTPOJIMTOB.
OnbIT 1. 71eKTPONPOBOHOCTH BOAHBIX PACTBOPOB



N3ydenne 31eKTpOnpOBOAHOCTH MPOBOAST C IMOMOIIBIO MPUOOPA, COCTOSALIETO U3 JaMIIbl
HaKaJIMBaHUs, CTaKaHa C PaCTBOPOM, IpaUTOBBIX 3JIEKTPOIOB. OO 3IEKTPOIIPOBOIHOCTH CYIAT O
HAJIMYUIO U MHTEHCUBHOCTH CBEUEHUS JIaMITbl HAKAJIMBAHHUS.

1.  Crakan émkocThio 50 Mt HanosHUTE Ha 1/2 ero o0bEMa TUCTHUILTUPOBAHHOM BOJIOM.

2.  Bxumouute npubop B cerb. 3anummre HabmoaeHus. O0iagaer AUCTUIUTMPOBAHHAS
BOJ1a AJIEKTPOIPOBOJAHOCTBIO?

3. Otxmounte npubop. [IpunoHsB KPHILIKY € 3JIEKTPOIaMU, BHECUTE B CTaKaH C BOJIOM
1-2 mmarenst U3MENIbUYEHHOTO caxapa U rnepeMenianTe.

4. Onycrute 3MEKTpoAbl B pacTBOp. Bkitounte npubop. 3anmummre HaOJIOIEHUS.
SBasieTcst pacTBOp caxapa IPOBOJHUKOM?

5. Ortxmounte npubop. B crakan €mkoctero 50 mu Hameiite Ha 1/2 ero oObema
0€3BOJIHOM YKCYCHOM KHCIIOTHI.

6.  OmycrtuTe 3JeKTPO/Ibl, BKIIOUKUTE MpUOOp. 3anuinre HabI01eHUSI.

7. Ortkmounte npubop. OtieiiTe U3 crakaHa npuMepHo 1/4 00bemMa yKCYCHON KUCIIOTHI,
no0aBbTe AUCTUIUIMPOBAHHON BOJBI J10 MPEXKHET0 00bEMa, pa3MelaiTe pacTBOp.

8. Omycrute  anmekrtponsl.  Bxmouute  mpubop.  HaOmromaiite — m3MeHeHHe
3IEKTPONPOBOAHOCTH PaCTBOpA.

9.  TIloBropute pa3zbaBiieHHE pacTBOpa U ONPEACICHUE IEKTPOIPOBOANMOCTHU €UIE pas.
B kxakyio cTopoHy cMelIaeTcs paBHOBECUE JUCCOIUAIIMU YKCYCHON KUCIIOTHI pu pa3zbasinenun? Kak
3aBUCHUT CTENEHb JAUCCOLMALINN YKCYCHOM KUCIIOTHI OT pa30aBiieHus pacTBopa?

10. Orxmnrounte npudop. B crakane eMkocThio 50 MII IPUTOTOBBTE PACTBOP MOBAPEHHOM
COJIY, pa3MelaB B 25 Mil JUCTUJUIMPOBAHHOW BOABI 1-2 mmarens XJiopyujaa HaTpusl.

11. Omnycrtute snekTpoAasl B pactBop. Brmouute npubop. IIpoBomuT nu pacTBop
MIOBapEHHOM COJIM ANEKTPUUYECKUI TOK?

12. Cpenaiite BBIBOJ K ONBITY (0OpaTuTe BHUMAHUE HA TUIBI XMMHYECKOH CBSI3U B
BELIECTBAX, 3JIEKTPOIPOBOJHOCTh BOJAHBIX PACTBOPOB KOTOPHIX M3Y4ay B JAHHOM OIIBITE).

OnpIT 2. CMeneHne paBHOBECHSI JUCCOIMALMH CJ1a00I0 JIEKTPOJIUTA

1.  Haneiite B 18e mpoOupku 1o 5-7 kaneins 0,1 H. pacTBOpa yKCYCHOM KUCIOTHI.

2. B xaxnaywo mnpoOupky ao0aBbTe MO OJHOM Karie METHIOBOro opaHxeBoro. Kax
OKPACHJICS. HHIMKATOP TOJI BAMSHHEM HOHOB H'?

3. OaHy npoOupKY OCTaBbTE B KaUE€CTBE KOHTPOJIBHOMU, B IPYyTryto MpubaBbTe | mmarens
anerara Hatpust CH3COONa.

4.  llepememaiiTe pacTBOp W CpaBHUTE LBET MOJYYEHHOTO pacTBOpa C LBETOM B
KOHTPOJILHON TIPOOHpKE.

5.  Hamumwure ypaBHeHHE TUCCOLHAIINN YKCYCHOW KUCIIOTHI U BEIPA)KEHUE KOHCTAHTHI €€
JUCCOLIMAIINY.

6. OOBsCHHTE, KaK CMEIIAETCs] paBHOBECHE TUCCOIMAIMU CJIA00r0 3JIEKTPOJIUTa MpH
YBEJIMYEHUU KOHLEHTPALlUU OAHOIO U3 BUJIOB MOHOB 3TOro0 3nekTponurta? Kak MeHsercs npu 3Tom
€ro CTENEHb JUCCOLUaUu?

OnbiT 3. HanpasyieHne 00MeHHBbIX HOHHBIX NPOLIECCOB B PACTBOPAX 3JIEKTPOJIUTOB

a) B CTOPOHY 00pa30BaHus €J1a00r0 3JIeKTPOJIUTA

1.  Haneiite B 18e mpoOupkwu 1mo 5-7 Kamenb 2 H. pacTBOpa TUIPOKCUIA HATPHUS.

2. B xaxnayro nobaBbTe o ogHOU Karwie penondranenna. [Toa BiusHueM Kakux HOHOB
dbeHondTanernH OKpacuiIcs B MaTMHOBBIH 1[BET?

3. B ogny npobupky mo006aBisiiTe MO KamjisiM 2 H. pacTBOpa COJSHOW KHCIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOM KHCIOTHI [0 OO€CIBEYMBAHMS pacTBopa (KOJIUYECTBO
U3pacX0JJOBAHHBIX Karejb KHUCIOT OTCUUTATh!).

4. Yem oObscHsieTcs Hcue3HOBeHHE OKpacku? B kakom ciydae oOecuBeunBaHUE
pactBopa Hactynuiio Owbictpee? Ilouemy paBHOBecHe MOHHOTO MpOIlecca CMEMIAeTCs B CTOPOHY
o0pa3oBaHMs BOJABI MPU HAJIWYUU B JIEBOM YacTH PAaBEHCTBA MaJOJUCCOLIMUPOBAHHBIX MOJEKYJ
YKCYCHOM KHCJIOTBI?

0) B CTOPOHY 00pa3oBaHMsl MAJIOPACTBOPUMMOI0 BellecTBa



1. B oxmny npobupky BHecute 10 kamenb pacTBopa XJIOpHAa Kaublus, B Apyryro 10
KareJb XJOPUAa CTPOHIIHSI.

2.  JloGaBbTe mo 5-6 kamenb pacTBOpa CEpHOM KUCIOTHL. B 00eux v mpoOupkax BbIIAT
ocasiok? OOBICHUTE pa3UdHsl, MOJIb3YsACh BenrnuanHaMu [1P aiist cyinb(haToB KaNblus U CTPOHITHS.

3.  JloGaBbTe B MPOOHMPKY C pacTBOPOM COJH Kaiblus 3-4 Karuid KOHUEHTPUPOBAHHON
cepHoii kucinoTsl. Habmonaiite o6pazoBanue ocajaka 1 0ObSICHUTE IPUYUHY €r0 BBINAACHUS.

4, Bpruncinre KOHIIEHTpAIMd HOHOB SO4%, HeoOXOomUMbIe IS OCaXACHUS nOHOB Ca
u Sr?* u3 pactBopoB paBHoii (1 M) KOHIIEHTpaLUH, €CIH 1P, = 6,1-107, P, = 2,8:107.

2+

OnpIT 4. I'uapoaus coJiei

a) Onpenenenne pH pacTBOpoOB coJeid

1. Hanecure kammo pactBopa NaNOs Ha MONOCKYy YHHMBEPCAJIbHOW HWHAMKATOPHOMN
Oymaru.

2.  CpaBHuUTE OKpacky c 3TajioHoM. 3anuiuTe BenuduHy pH pactBopa.

3. TlpoBeaute aHamoruunbie omnbIThl ¢ pacTBopamu Na,COs, NaHCO3, Al(NO3)s.

4,  Kakas cpena B KaXJI0M U3 B3STBIX pacTBOpoB? [Touemy?

0) Bansinue TeMnepaTrypsbl Ha cTelleHb IHAPOJIN3a COJIM

1.  Haneiite B mpobupky 15-20 xanenb TUCTHIUTUPOBAHHON BOJBI.

2.  Baecurte B He€ 1-2 mimarers amerata HaTpUs U BCTPSIXHUTE MPOOUPKY.

3. Hob6aswte 1-2 kamnu ¢peHondranenna. ObpaTute BHUMaHUE HA OKPACKY UHIUKATOPA.

4.  Harpeiite coaepXuMoe MPOOMPKKM B IUIAMEHH CHHPTOBKH. JlaiiTe oOBsIcHeHHe
HabO01aeMoMy sIBJIeHHI0. HanuimTe ypaBHeHHE peakIiu.

5.  Oxyamute mpoOUpKy B XoJomHOoW Boje. [lpowcxoguT nu CHOBa CMeEIIEHUE
paBHOBecHUsI?

6.  CpaenaiiTe BBIBOJ O BIMSIHUU TEMIIEPATYPhl HA CTENICHD THIPOJIH3A.

B) Biusinue usmenenusi pH cpeibl Ha cTeneHb rHAPOJIM3a COJIH

1.  Baecute B mpobupky 10 xanenb IUCTHIUIMPOBAHHON BOJIBI.

2. Jlo6aBpre 1-2 kpucramia xmopuga onoa (II) wu BeTpsxHuTe HOpPOOHPKY.
O0pasyroiuiics Oenblil 0camoK MpencTasiseT codoit ocHoBHYIO coub ojioa (I1I) Sn(OH)CI.

3.  Hanummre noHHoe ypaBHEHHE COOTBETCTBYIOIIECH peakuu THIPOIH3a.

4.  JloGaBbTe 5-10 kamenb pacTBOpa COJSHOM KUCIOTHI, YBEIHUMUB 3TUM KOHIICHTPAITHIO
MOHOB Bojiopoza. PactBopuics nu ocanok? Kak nosnusiio ymenpiieHue pH pacTBopa Ha cTreneHb
THJIPOJIN3a COTU?

r) HeoOpaTumelii rugpo/in3 coJiei

1. B npobupky HaneiTe 6-8 Kamenb pacTBOpa HUTPATa ATFOMUHHUSL.

2.  JloGaBbTe Takol ke 00beM pacTBOpa KapOOHATa HATPHSI.

3. OrmerpTe oOpa3oBaHHME OCaJKa THAPOKCHAA ATIOMUHUS W BBIIEJICHHE ITY3bIPHKOB
okcupa yriaeponaa (IV).

4.  Hanummwre ypaBHeHUs peakiuil. Crenaiite BbIBOJL.

Kputepun onenkmn:
- 3 0ayuta BBICTaBISIETCS CTY/ICHTY, €CJIM OTUET BBITIOJHEH 0€3 3aMEeYaHHi;
- 2 0anna BBICTAaBISAETCS CTYJAEHTY, €CIIU B OTYETE COAEPKATCS HEOOBIIE HEJOUETHI;
- 1 Gasut BBICTABISIETCS CTY/ICHTY, €CITH B OTUETE COMIEPIKATCS CYIIECTBEHHBIE OITMOKH B
pacueTax U B BBIBOJIE K paboTe;
- (0 GayuTOB BBICTABIISECTCS CTYACHTY, €CJIH JIabopaTopHasi paboTa He BBITIOJIHEHA



7.2.3. Tunosble 3a1aHus NPOoMeRYTOYHOr0 TectupoBanus C/10 Pocaucranr

Kputepuu onenkmu:

[IpomexxyTounblld TecT Mo TeMe cocTtouT u3 6 BompocoB (1 Bompoc — 0,5 Oamma).
MaxkcumanbHOe KOJTUYeCTBO 0ayuIoB — 3.

HrtoroBeiii TecT mo Kypcy coctouT u3 23 Bompoc (1 Bompoc — 2 Gamia). MakcumaibHOE
KOJINYECTBO 6ayioB — 46.

IIpome:kyTOUHBIE TECTHI IO Teme 1:

3aganue Nel
YKaxuTe psifl, CoIEPKAIIUA TOTHKO OCHOBHBIC OKCH/IBI

Bri6epute onuH 13 4 BApHAHTOB OTBETA:

1) NiO, SOz, CuO
2) N20, NO, CaO
3) Na20, BaO, CuO
4) Cr0O3, K20, CrO

3aganue Ne2
CpeIlI/I y1(a3aHHI)IX BCIICCTB HpOCTbIMI/I SABIIAIOTCA

BbI6€pI/IT6 OJIUH U3 4 BApHUaHTOB OTBCTA:

1) CO2, Oz, CO

2) Oz, C, H2

3) C, Ca0, Hx02
4) SO,, 02, H20

3aganne Ne3
Oo6mwem 10 morneit azota u 06beM 10 moneit kuciopona (H.y.)

Bribepute onuH U3 4 BapuaHTOB OTBETA!

1) OJMHAKOB U COCTaBiseT 22,4 1
2) pasHbIi

3) HEIb3sl CPABHUBATH

4) OJIMHAKOB Y COCTABIAET 224 11

[Tonmublit cOOpHUK TecTOB Mo Kypcy «OOmas M HeopraHudeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3. OueHo4Hble CpeAcTBA AJIsl MPOMEKYTOYHOH ATTeCTAIlUM 10 UTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bompocsl K NPOMEKYTOYHOI aTTeCcTallNU

Cemectp 1

Ne Bomnpocsl k 3a4ety
n/n

1 | OcHOBHBIC TIOHATHS XMMHHU: MOJIEKYJa, aTOM, 3JIEMEHT, BEHIECTBO (TIPOCTOE, CIOKHOE),
IMIUpUYECKasi, rpaduueckas, MOIEKysipHast (POPMYJIBI BEIIECTBA, XMMHUSCKAsT PEaKIIHs,
CTEXMOMETPUUYECKHI KO3 IUIIHECHT

2 | Kmaccudukanyuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCIMHEHHMN: OKCHIbI, KHUCIOTHI,
OCHOBaHU, COJIH

3 | Crexuomerpusi. 3aKOHOMEPHOCTH HM3MEHEHHS U CHOCOOBI OIpEIeICHHs] KOJIUYeCTBa
BeniecTBa. OCHOBHBIE omnpeaeneHus: GopMynbHasi €AMHUIIA BEIIECTBA, MOJIb, IOCTOSIHHAS
ABoragpo, MOJISIpHAas Macca, MOJIAPHBIH 00BEeM, MOJSIpHAas Macca XHUMHUYECKOTO
SKBHBAJICHTA, MOJISIPHBII 00beM XMMHUYECKOTO YKBUBAJICHTA.

4 KosnuecTBeHHbIE 3aKOHBI MPOTEKAHUS XHUMHUYECKHX PEAKIMH: COXPAHECHHS MACChI
BEIIIECTB, IOCTOSHCTBA COCTaBa, KPAaTHBIX OTHOIIEHUH, 00bEMHBIX OTHOILIEHUH, ABOTaaApO
U cIencTBUs u3 Hero, MenneneeBa-Kianeiipona, 00beIMHEHUI Ta30BbIH, MapIHATbHBIX
JIaBieHui JlanbToHA, 3aKOH SKBHUBAJICHTOB

5 | Teopuu crpoenust aroma. CoBpeMeHHasi TEOpUsi CTPOEHUSI aTOMOB. ATOMHbIE OpOUTAIH.
KBanToBble yncna. [IpyHIMIBI ¥ IpaBuJIa 3aM0JIHEHUS] ATOMHBIX opOuTasei

6 | Ilepuogmueckuii 3akoH. Ctpykrypa Ilepnonndeckoii TabIuIs!

7 | [lepyoguHOCTb W3MEHEHHS CBOMCTB 2JIEMEHTOB. PacrnpocTpaHEHHOCTh XUMHYECKHX
JJIEMEHTOB

8 | XuMuueckas CBSI3U: SHEPTHs, JIMHA, YToJ CBs3u. Buasl xumudeckoit cBsizu. CBOHCTBa
KOBAJCHTHOM CBSI3U: HAIIPaBICHHOCTb, HACBIIAEMOCTb, MOJIAPHOCTb. MOHHas CBA3b:
NOJIIPU3YEMOCTh U TOJSPHU3YIOLIee AcWcTBHE. MeTalnndeckas CBs3b: 30HHAs TEOpUs
KpucTauioB. BogopoaHnas cBsa3b

9 | Meron BaleHTHBIX CBs3el, ruOpuan3anus. MeTosl MOJIEKYJISIPHBIX OpOHUTAIeH: MOPSI0K
CBsI3U, MATHUTHBIE CBOWCTBA MOJIEKYJ U HOHOB

10 | Metoa I'mnecnu: mpoCTpaHCTBEHHOE CTPOSHUE MOJIEKYJ M HOHOB

11 | MexMoneKysipHble B3aUMOICHCTBHS

12 | OcHOBHBIC TIOHSTHS W ONPEACICHUS] XUMUYECKOH TEPMOJANHAMUKH: TEPMOJANHAMHIYECKAS
cucreMa (M30JIMpPOBaHHAas, OTKpbITasi, 3aKpbiTas), (aza, TOMOT€HHbIE U TETEPOTreHHbIE
CUCTEMBI, MapaMeTpPbl COCTOSIHUSI (IKCTEHCHUBHBIE, HHTEHCUBHBIE), (DYHKIIUU COCTOSIHMS,
XUMHUYECKHH  TepMOJUHAMUYECKUH mpoluecc (CaMONMpOM3BOJIbHBIN, PAaBHOBECHBIMH,
HEPAaBHOBECHBIH), (ha30BbIN Nepexo1, BHYTPEHHSSl SJHEPIHsl, TEII0Ta, paboTa

13 | IlepBblif 3aKOH TEPMOAMHAMHUKH U €r0 NMPHJIOXKEHHE K IpoleccaM B MJI€AIbHOM rase:
U30XOPHOMY, U30TEPMHUYECKOMY, U300apHOMY

14 | Ilonstue TtermioBoro s¢¢dekra XUMHUYECKOM peaklIMH: TeIIoBol 3(QQeKT peakuuu,
TEPMOXMMHYECKOE U TEPMOJINHAMUYECKOE YPaBHEHU S, CTAaHIAPTHBIE TEPMOIMHAMUYECKHE
YCIJIOBUSl, CTAHJJapPTHAs SHTAJIBIINS PEaKIIUN

15 CTaH,Z[apTHBIC OHTAJIBIINHN 06pa3OBaHI/I}I 1 CTOpaHus BCHICCTB

16 | 3axou I'ecca u ciencTBUS U3 HETO

17 | Bropoii 3aK0H TepMOAMHAMHMKH. DHTPONHSI KaK (PYHKIIHSI COCTOSIHHUS CUCTEMBI

18 | Tperwmii 3aK0OH TepMOJTUHAMUKH. AOCOFOTHBIC 3HAUYCHUS CTAHIAPTHBIX YHTPOITHIA BEIIECTB

19 | Kpurepuu HanpaBIeHHOCTH CaMONIPOU3BOJIBHOTO MPOLIECCa B 3aKPBHITON CHCTEME

20 KuneTnka XuMudecKux peaKHHﬁ. OCHOBHBIC TTOHATHUS B OIPCACIICHUA




21 | OCHOBHOI MOCTYNAT XUMHYECKOW KHHETHKH

22 | BausiHue Temnepatypbl Ha CKOPOCTh XUMHUECKUX PeaKkLui

23 | Teopernueckue NpeACTaBICHUS O CKOPOCTSX IEMEHTAPHBIX PeaKIii

24 | OcoOeHHOCTH KMHETHKH I'eTepOreHHbIX peakiuil. Peakiuu Ha rpaHule paszena TBepaoe
TEJIO0 — a3 ¥ TBEPJOE TENO — KUAKOCTh

25 | OcHoBbl Karanu3a. OCHOBHbIE IOHATHS M ONpeAereHus. MexaHu3Mbl HPOTEKAHUs
KaTaJIUTUYECKUX PEaKLMil

26 | Xumuueckoe paBHoBecue. OOpaTuMble U HEOOpaTUMble XMMHMUYECKHE peakuuu. Buasl n
0COOEHHOCTH XMMHUYECKOI0 paBHOBeCHs. KonuecTBEHHbIE XapaKTEPUCTUKU XUMUYECKOTO
paBHOBECHSI

27 | BousHue pa3nuuHbIX (AaKTOPOB HAa XHMMHUYECKOe paBHOBecHe. OCOOEHHOCTH OIMCAHUs
paBHOBECHSI B FETEPOT€HHBIX CUCTEMAX

28 | O6ume cBoiicTBa pacTBOpoB. OCHOBHBIE OHATHS U ONIPEIEJICHUS

29 | Croco0Obl BeIpaKeHHsI KOHIICHTPALMU PACTBOPOB

30 | XuMu4ecKue paBHOBECHUS B paCTBOPAX: COJIbBATALIUS

31 | TepMonMHAMHUYECKHE XapaKTEPUCTHKH Ipoliecca 00pa3oBaHuUsl paCTBOPOB

32 | KonsnuratusHble CBOMCTBA PacTBOPOB

33 | Biusiaue pa3nuysbiX (JaKTOPOB HA CBOMCTBA PACTBOPOB JIEKTPOIUTOB

34 | ducconmanusi ciadbIX AJIEKTPOIHUTOB

35 | PacTBOpHI CHIIBHBIX 3JIEKTPOIUTOB

36 | MonHble paBHOBECHSI B BOJHBIX PACTBOPAX JIEKTPOJIUTOB

37 | I'mpponus coseil: Mo KaTHOHY, 10 aHMOHY, NOJHBIA ruaposn3. CTeneHb M KOHCTaHTa
TUIPOJIN3a

38 | [IpousBeneHune pacTBOPUMOCTH. Y clioBHE 00pa30BaHusl OcalKa

39 | HanpaBnenne 0OMEHHBIX IPOIIECCOB B PACTBOPAX AIEKTPOIUTOB

40 | OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE peaKIKi. MeTo 1 2JIeKTPOHHOTO OaaHca

41 | DnexTpoAHble MPOLECChl: OCHOBHBIE OIPEIeIICHUS

42 | 3axonsl Papazes

43 | IloTeHuuMaIbl NEKTPOXUMUYECKON cucTeMbl. [IBOMHOM JIeKTpUUYECKUI CII0H.

44 | CraHgapTHBIH BOJOPOIHBINA AIIEKTPOA. Psil CTaHTApTHBIX SJEKTPOMHBIX TOTEHIIMATIOB
MeTasuioB. YpasHeHue HepHera

45 | XuMH4ecKre M KOHIIEHTPAllMOHHBIE TaJlbBAHUYECKUE JJIEMEHTHL. OieMeHT JlaHuaus-
SAxoOu

46 | Dnekrponus. [loreHnman pa3noxxkeHus, MOcae10BaTeIbHOCTh MPOLIECCOB HA AIEKTPOJax

47 | Knaccudukarusi KOppO3UOHHBIX Cpell, pa3pylieHui u nporeccoB. [lokazarenu ckopoctu
KOppO3uu

48 | XuMudeckasi KOppO3Hs: BUABI H PA3HOBUIHOCTH

49 | DnekTpoxuMHUYecKas KOppO3Hs: IPUYMHBI U MEXaHU3M BOSHUKHOBEHHMSI

50 | 3ammTa OT KOPpO3MWH: JIETHPOBAHHE METAIUTMYECKUX MATEPHAJIOB; M3MEHEHHE COCTaBa U
CBOWCTB KOPPO3HOHHOM CPEIbl; AMEKTPOXUMHUYECKast 3aIUTa: BUABI U MEXaHU3M JIeHCTBUS;
3alIUTHBIC TOKPHITHS: BUJIBI, METOIBI HAHECEHHS U 00JIACTH TPUMEHEHHS

7.3.2. Kpurtepuu u HOpMbI OLlEeHKH
dopma
Cemectp NpoBeAeHIst Kpurtepuu u HOpMbI OLlEHKH
MPOMEKYTOYHOM
aTTecTalu
1 «3a4TEHO» Texkymui peUuTHUHI COCTaBIAET
55-100 GaynoB




dopma

NpoBeICHUs
Cemectp . Kpurepun u HopMbI OLIEHKH
NMPOMEKYTOYHOM
arTecTaumu
3auet (1o «HE 3a4TECHO» Tekymuit peiiTuHT cocraiset 0-
HaKOIUTEIbHOMY 54 6amoB

pEUTHHTY)




8. YueOHO-MeTOANYeCKOe H HH(POPMaLIHOHHOE o0ecnieYeHne T CIHIIIMHbI

8.1. Oosa3arenbHas JUTepaTypa

KouunyecTBOo B
Tun (y4yeOHHK, yueOHOe .
Ne nocooue, yueoHo- Hay-nou
w/ ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJioBOK) MeToHIecKoe mocobHe, I'on u3nanms oudamnorexe /
NpAKTHEYM, Ip.) HanmeHnoBanme
IBC
1 H.C. AxmertoB AxwmeroB, H. C. O0mias 1 HeopraHu4deckas Y4eOHuk 2023 ObC «JIaup»
xumus / H. C. Axmeros. - 13-e u3n., crep. -
Cankr-IlerepOypr : Jlansb, 2023. - 744 c. -
ISBN 978-5-507-45394-8.
2 | H.B. KopoBuH [u ap.]; mog | O6mas xumus. Teopust u 3agauu : yuebHOe Y4eOHoe nmocodue 2022 OBbC «Jlanb»
pen. H. B. Koposuna, H. B. | moco6ue mist ByzoB / H.B. Koposun, H.B.
Kynemoga. Kynemos, O.H. I'onuapyk [u np.] ; moxg
penaxkuueii H.B. Koposuna u npog. H. B.
KynemoBa. — 6-e wu3n., crep. — CaHkT-
[TeTepOypr : Jlans, 2022. — 492 c. — ISBN
978-5-8114-9026-4.
3 | H.IO. Yepnukoga, B.B. Uepnukosa, H. FO. Hauana oOmieit xumun : YueOHuk 2023 OBbC «Jlanb»
CamommH yuebHuk g By3os / H. }O. Uepnuxosa, B.
B. Camomun. - Canxt-IlerepOypr : Jlaus,
2024. - 488 c. - ISBN 978-5-507-48676-2.




8.2. JlomosiHUTe/bHas JUTEpaTypa

KoauuecTBO B
Tun (yuyeOHNK, yueOHOe

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BOK) Ton u3nanus oubanorexe /
n/n MeToauYecKoe nmocoomue,
HpAKTHKYM, Ap.) HanmenoBanme
p YM, Ap. 3EC
1 | JI.A. bop3zoBa OcHOBBI  00mIeH XUMHH [ DIJIEKTPOHHBIN YyebHoe mocobue 2014 ObC «Jlanp»

pecypc]: y4eb. mocoome / JI.JZI. Bop3osa,
H.YO. Yepnukosa, B.B. SxymeB. — CaHkT-
[TerepOypr: Jlawp, 2014. — 469 c.: un. —
(Yuebnuku ans  By3oB. CneuuanbHas
muteparypa). — ISBN 978-5-8114-1608-0.

2 H.®. Cracb Pemenne 3amay 1o oOIEd — XMMHH Y4yebHoe mocodue 2016 ObC «JIaupy»
[DnexTpoHHBIH pecypce]: yaeb. mocobue / H.
®. Cracs, A. B. Kopurynos. — 3. 3-¢, crep.
— Cankr-IlerepOypr: Jlans, 2016. — 168 c.:
wi. — (YueObHuku 17 By3oB. CrnenuanbHas
muteparypa). - ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos OOmast ¥ HeopraHuyeckas  XUMHSL. YuebHoe nocobue 2019 9BC «Jlanb»
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC
peakuMu U XUMHUYECKOE paBHOBECHE.
COopHUK 3aJaHMil M BapUaHTOB: y4yeOHOE
nocobue / K.IO. TapxoB. — CaHkr-
[TerepOypr: Jlanp, 2019. — 80 c. — ISBN 978-
5-8114-3302-5.

4 | H.H. [TaBnoB OO0mast ¥ HeopraHUYecKast XUMUsT: YICOHHK / Y4aeOHHuK 2011 3BC «Jlaub»
H.H. IlaBnoB. — 3-¢ wu3a., wcmp., OOM. —
Canxrt-Ilerepoypr : Jlanp, 2011. — 496 c. —
ISBN 978-5-8114-1196-2.




8.3. Ilepedenn npogeccHoHATBLHBIX 023 TaHHBIX H HHPOPMANMOHHBIX CIPABOYHBIX
CHCTEM

- BytnepoBckue coobmieHust [INeKTpOHHBIA pecypc]| : MHOTOMPEIMET. Hayd. KYpH. /
000 «MHHOBaIMOHHO-U3/IATENIbCKU JOM «byTiiepoBckoe Hacieaue». — DJIEKTPOH. KypHAIL. —
Kazanp : OOO «/HHOBaUMOHHO-U3ATENbCKUM oM «byTinepoBckoe Hacienuey», 1999- . Pexum
JocTyma K kypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsi B UHTEpeEcax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. )xypH. / Cubupckoe ornenenue PAH. — Dnektpon. xxypHair. — HoBocubupck : M3gaTenbcTBoO
CO PAH, 1999- . Pexxum nocryna k xypH. http://wwwe.sibran.ru/journals/Hviur/

8.4. IlepedyeHb MPOrpaMMHOI0 00ecTieYeHUs!

Ne Hanmenopanue IO PexBu3NTHI IIOI“OB?pa
n/n (naTa, HOMep, CPOK J/ielicTBHUS)
1 | Windows: norosop Ne 757 or 04.07.2018, cpox
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUS — OECCPOUHO;

KOoHTpakT Ne 1653 ot 14.12.2018, cpok
JeCcTBUS — OECCPOUHO

2 | Office Standard: norosop Ne 690 or 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JCUCTBHS — OECCPOYHO
AcademicEdition
3 | Mirapolis Human Capital Management JMIEeH3UOHHbIH foroBop Ne 234/10/21-K
or 19.10.2021, cpok nekcTBHUS — 1O
01.03.2022

8.5. Omnucanme MaTepHaJbHO-TEXHHYECKOM 0a3bl, HEOOXOUMON /IJIsl OCYIEeCTBJIECHHS
00pa30BaTeJILHOIO MPoIecca Mo AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeToB, Ja0opaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MPOBeIeHHA

N/ | NPaKTHYeCKHX U J1a00opaTOPHbIX 3aHATHIA,
NMOMELUEeHHUH VI CAMOCTOATEIbHOMI

padoThl 00yvawIUXCcsi (HOMep ayIuTOPHH)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

1 | Ayauropus BeO-KoH(pepeHuni. Cron Iperno/iaBaTeIbCKuil, 9KpaH
3-405a TEJIEBU3MOHHBIN, pOyTEp, CTOMKa A
TEeJIeBU30pa, BeO. Kamepa, TpaHCHapaHT-
MepeTsHKKA, mpma, HAYIIHAKH,
KOMIIBIOTEp C BBIXOJOM B HHTepHer,
XPOMAKEH.
2 | Ilomemenue s caMocTosITeNbHOM paboThl | CTOMBI, CTYJIbsS, KOMIBIOTEPHI.
00yJaronmxcs

I'-401



http://butlerov.com/stat/reports/view.asp?lang=ru
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