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1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUHBIX 3HaHMH 00
OKpY’)KalOIlleM MHpEe M €ro 3akoHax, a Takke c()OpMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aNMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

HI/ICHI/IHJ'II/IHBI N TIpaKTUKHW, Ha OCBOCHHH KOTOPBIX 633preTCﬂ JaHHass JUCLHMIIIIMHA:

«BrIcIIag MaTeMaTUKa).

HI/ICHI/IHHHHBI U IPaKTUKH, 11 KOTOPBIX OCBOCHUC ,Z[aHHOI\/'I JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: «Marepuanosenenne 1 TKMy, «9kosorus», « TeXHOTOTHS KOHCTPYKIIMOHHBIX
MaTepHaoBy, «IKCIUTyaTallMOHHBIE MATEPUATIBI.

3. IInanupyemsie pe3yJbTaThl 00y4eHHs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMMETEeHI[HN KOMIIeTeHIH 00yueHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
OIIK-1. Cnocoben | OIIK-1.1 Ymeer BBIABIATH | 3HATH: KIACCU(DUKAIINIO XUMHUUECKHUX
IIPUMEHATD €CTECTBEHHO-HAYYHYIO IIPOLIECCOB, MPOTEKAIOIINX Ha
€CTECTBEHHOHAYYHbIE W | CYITHOCTh  NpoOJeM B | OOBEKTE npodeCcCuOHATBHON
OO0IIEenHXEHEPHbIE npodeccroHanbHOM NeSITeIbHOCTH,; OCHOBHBIC TIOHATHS U
3HAHUA, METOJIbl | 00JIaCTH, PYKOBOJCTBYSCH | 3aKOHBI XMUMHH, OCHOBHBIE 3aKOHBI
MaTEMaTHYECKOTO aHallu3a | 3aKOHAMH W METOJAMH | B3aUMOCBSI3U MEXAY CTPOSCHUEM U
U MOJETUPOBAaHUS B | €CTECTBEHHBIX  HAyK M | XUMHUYECKUMH CBOICTBaMH BEIIECTB;
npodeccroHanbHOM MaTeMaTUKU OCHOBHBIE 3aKOHOMEPHOCTH,
NesITeNIbHOCTH COIPOBOXAAIOIINE B3aUMOJICHCTBUS

BCIIECTB;

YMmeTb: OTIpeNeNATh PUPOY
XUMHUYCCKUX mponeccos,
MPOTEKAIOIINX Ha 00BeKTe
npodeccHoHabHON  JesITeNbHOCTH;

NPUMEHSTh OCHOBHBIC TIOHSTHS H
3aKOHBI XWMHWH, OCHOBHBLIC 3aKOHBbI
B3aMMOCBSI3U MEXAY CTPOCHUEM H
XUMHUYECKUMHU CBOMCTBaMHU BCIIICCTB,
OCHOBHBIC 3aKOHOMEPHOCTH,
CONPOBOXKIAIOIINAE B3aWMOJICHCTBHUS
BEIIECTB  JUJISI  pEIICHUs  3a1ad
pohecCHOHABHOM IS TENhHOCTH;

Brmagers: MeTomamm  ompenereHUs
KHaCCI/Iq)I/IKaI_II/II/I XUMHNYCCKUX
HPOLIECCOB, IPOTEKAIOINX  Ha
00BeKTe npogeccuoHaTbHON
JeSATEINbHOCTH; METOIMKON
MIPOBEICHHUS pacdeToB c
UCIIOJIb30BAHUEM OCHOBHBIX MOHSTHI
X 3aKOHOB XMMHWH, OCHOBHBIX 3aKOHOB




dopmMupyembie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(ko1 1 HAUMEHOBAHME)

HNuaukaropsl
JOCTHKEHHS
KOMIeTeH it
(KO M1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

B3aMMOCBA3HU MECXKAY CTPOCHUEM H
XUMHUYSCKUMU CBOMCTBaMHU BCIICCTB,

OCHOBHBIX 3aKOHOMEPHOCTEN,
CONPOBOXKIAIOIINX B3aWMOJICHCTBHUS
BEUIECTB  JJs  pelIeHus  3ajaad
pohecCHOHAIBHOM IeATENHbHOCTH
OIIK-1.2 VYwmeer | 3HaTh: METOJIBI MPOBEICHUS
COITIOCTaBJIATH " | SKCIICPUMCHTAJIbHBIX I/ICCJIGI[OBaHI/Iﬁ
oOpabaTeiBaTh pe3yJbTaThl | C HUCIOJIB30BAaHUEM CTaHAAPTHOIO
HCCIIeIOBATENLCKOM XUMHUYECKOTO obopynoBaHus,
NEeSATETLHOCTH, HCIOJIb3Ys | IPUOOPOB, MAaTEPHAIOB U 00PabOTKH
CTaHAApTHOC TMOJIYUYCHHBIX PC3YyJILTATOB

obopynoBaHue, MpUOOPHl U
MaTepuabl

YMeTb: TPUMEHSITh TEOPETUYCCKHE
3HAHUS ISt MIPOBEICHUS
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHJapTHOTO XUMHAYECKOTO
o0opyIoBaHUA, puOOpPOB,
MaTepuaJioB U 00paboOTKuM  ero
pe3yIbTaToB

Bnaners: MeTogamMM  MOCTAHOBKH
OKCIEPUMEHTa C HCIIOJIb30BaHUEM
CTaHJapTHOTO XUMHAYECKOTO
o0opyIoBaHU, puOOpPOB,

MaTCpraJIOB U aHalin3a HOHy‘IGHHOﬁ
nHpopmaluu




4.

CTpyKkTypa M coiep:KaHue IUCUMIIMHBI

DopMBbI TEKYLLET0

N KOHTPOJIA
Mopyas (pa3aen) Buﬂll HaHMeHOBaH?e TEM 3aHTHH CemecTp Oonem, banabl | UnTepakTuB, 4. (HaUMeHOBaHHeE
y4eOHoi1 padoThI (yueOHoO¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Monyib 1. CamocrositenbHasi| Tema 1. OCHOBHBIE TTIOHATHS U 3aKOHBI 4 10 3 - [ I[poMekyTOUHBII
CtpoeHue u pabota (Cpl) XUMUU rect Nel
ceorictsa BemecTBa | Jlekuust (JIexl) | Xumuueckuii 9KBHBaJICHT 4 2 - -
JlabopatopHoe  |OmpeneneHne MOISIPHON MacChl 4 2 4 - OTtuer 1o
3anstue (JIabl) |skBUBajeHTa MeTaia lmabopaTopHOU
padote Ne 1
CamocrosrenbHast| Tema 2. OCHOBHBIE KJIacChI 4 6 3 - [IpoMeKyTOUHBIN
pabora (Cp2) HEOPTraHUYECKHUX BEIIECTB recT No2
CamocrositenbHasi | Tema 3. CTpoeHue aroma. 4 10 3 - [ I[poMekyTOUHBII
pabora (Cp3) Ilepuoguueckas cucrema .. recT Ne3
CamocrosrenbHas| Tema 4. Xumnuueckas CBA3b. 4 10 3 - [IpoMeKyTOUHBIN
pabora (Cp4) [TpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJI rect Ned
CamocrosrenbHasi| Tema 5. da30Bble COCTOSIHUSI BELLIECTB. 4 6 3 - [IpomMeKyTOUHBIN
pabora (Cp5) MexMOJIEKyIIpHBIE B3aMMOICHCTBHS recT Ne5
Moayns 2. Jlexums (JIek2) | TepmoamHaMuka XMMHUYECKUX 4 2 - -
TepmoauHaMuKa u MIPOIIECCOB: BUJIbI CUCTEM, ITAPaMETPhI
KUHETHUKA u GyHKIMHU cocTosiHus. 3akoH ['ecca
XUMHYECKHUX CamocrosrenbHas| Tema 6. TepmoauHaMuKa XMMHUYECKUX 4 10 3 - [IpomMeKyTOUHBIN
[IPOLIECCOB pabora (Cpb6) peaxkuui recT Neb
CamocrosrensHas| Tema 7. KuHeTnka XuMHU4eCKux 4 12 3 - I IpoMexyTOYHBIN
pabora (Cp7) peakmuii. XMMHYECKOE paBHOBECHE rect No7
Monyisb 3. CamocrosrenbHas| Tema 8. PactBopsl. CriocoObr 4 6 3 - [IpomMeKyTOUHBIN
PacTBOpHI 1 pabora (Cp8) BBIPOKECHHS KOHIICHTPAIIUU PACTBOPOB. recT Ne8
HIIEKTPOXUMUYECKHE XUMHUYECKHE PaBHOBECHUS B PaCTBOPAX
[IPOLICCCHI CamocrositenbHast| Tema 9. PacTBOopbl HEINEKTPOIUTOB U 4 12 3 - [IpoMeKyTOUHBII
pabora (Cp9) AJICKTPOJIUTOB recT Ne9




DopMBbI TEKYLLET0
N KOHTPOJIA
Mopyas (pa3aen) Buﬂll HaHMeHOBaH?e TEM 3aHITHH CemecTp Oonem, Bbanabl | UnTepakTHB, 4. (HaAaUMeHOBaHHeE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
CamocrositenbHas | Tema 10. KosmougHaeie pacTBOPHI 4 8 3 - [ I[poMekyTOUHBII
pa6ota (Cp10) recT Nel(
CamocrosarensHasd| Tema 11. OkucauTeaIbHO- 4 10 3 - [ I[poMekyTOUHBII
pabota (Cpl1) BOCCTAaHOBUTEJIbHBIC PEAKITHH. rect Nell
DIEKTPOXUMHUS: OCHOBHBIC TIOHATHUS

Jlexums (JIek3)  |DneKTpOXHUMHUYECKHE MTPOLIECCHI 4 2 - -
CamocrosrensHast| Tema 12. BosHuKHOBEHNE 4 10 3 - [IpoMeKyTOUHBIN
pa6ota (Cpl2) 3JICKTPOIHOTO IMOTCHITHAJIA. rect Nel2
CamocrosrensHas| Tema 13. DnexTpoaun3 paciiaBoB U 4 12 3 - I IpoMexyTO4HBIN
pabota (Cpl3) BOJIHBIX PACTBOPOB rect Nel3
CamocrosrensHast| Tema 14. Koppo3ust meTanios. 4 12 3 - I IpoMexyTOUHBII
pabota (Cpl4) CriocoObI 3aIUTH METAJIOB OT rect Nel4
IIpaktrueckoe  |OO0OOIMIEHHAS KOHTPOJIbHAS paboTa Mo 4 2 4 - KonTtponbHas
3anstue (IIpl) Kypcy pabota Nel
KonTpons [ToaroroBka K 3auery 4 3,75 - - Bomnpock! k 3auety

No 1-50
[Tpomexxyrounast |I[IpomexxyTouHas arrecTamus (3a4er) 4 0,25 - - Bomnpock! k 3auety
arrecranus (ITA) No 1-50
Tect utoroBeiii | IToroBoe TecTupoBaHue 4 2 50 - TecToBble BOMPOCHI
(TW) Nel-600

Hroro:; 144 100

Cxema pacdera urorosoro d6anaiaa «(Cymma + T)» - cyMMa OajioB 1o BceM Y4eOHBIM MEpOIPUSATHIM, IPEIyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEKYTOYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu IUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTUSl - H3y4y€HHE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOIMYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOIb30BAaHUEM KOMIIBIOTEPA, TOJAKIIOYEHHOT0 K ceTh HTepHeT.

6. Metoanyeckue yKa3aHHUs M0 OCBOCHUIO M CHUILIUHbBI
Moayas 1. CTpoeHne U CBOMCTBA BellleCTBA

Tema JeKIUOHHOTO 3AHATHA:
XUMHUYECKUI SKBUBAJICHT.

Tema 1a00paTOPHOrO 3aHATHS:
Ornpenenenrue MOISIPHONW MacChl 5KBUBAJICHTA METAJLJIA.

M3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEH:

MMETh MPEJCTaBlIeHnE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHH; KJIacCU(UKALIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIIaX XUMUYECKOU CBA3H.

3HATh:

- OCHOBHBIE ITOHATHS XUMHUH (MOJIEKYIA, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIPHASI
Macca, XUMUYECKHI SKBUBAJIICHT, MOJISIPHASI Macca XMMUYECKOTO SKBUBAJICHTA);

- OCHOBHBIC 3aKOHBI XMMHHU (COXPAaHEHHMS MAaCChl, MOCTOSIHCTBA COCTaBa, OOBEMHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHneneeBa-Kiamneiipona, 00beIMHECHHBIN Ta30BhIN 3aKOH);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YHCclia, MpaBujia U MPUHIUIIBI COCTABICHHUS 3JIEKTPOHHON KOH(UTYpaIli XUMUYECKOTO 3IEMEHTA;

- TUIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBaJCHTHYIO, METAJUIMYECKYIO, BOJIOPOIHYIO),
UX CBOMCTBA U XapAKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.

yMeTh:

- IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKLUI;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPAIIHIO XUMUYECKUX 3JIEMEHTOB;

- OINPEAEIATh TUIl XUMUYECKON CBSA3H B BEILIECTBE U €0 IPOCTPAHCTBEHHOE CTPOCHMUE;
COCTaBJISITh CTPYKTYPHYIO (GOPMYITy BEILIECTBA.

MeTtoauyeckue peKOMEHAALUH 110 H3YYEHHIO MOAYJIA

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4ydTh Y4YeOHBIH MaTepuan IO COOTBETCTBYIOIEMY MOAYNIIO JAUCLHUIUIUHBL,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepHUal U JUTEPATypy MO JAHHON TEMATHUKE;

- aKIICHTUPOBATh BHMMAHHME HA: OCHOBHBIX IIOHATHAX W 3aKOHAX XHMMMWH,
KJaccu(UKalMU BEIIECTB; OOLIMX XWMHYECKHUX CBOMCTBaxX BEIIECTB OJHOTO KJAcca; CTPOCHUHU
aToMa; KBAaHTOBBIX YUCIIAX; COCTABICHHUU DJIEKTPOHHON KOH(QUIYpalluu XUMHUYECKUX 3IJIEMEHTOB;
TUIIAX XUMUYECKOHN CBS3H; IPOCTPAHCTBEHHOM CTPOEHHH MOJIEKYI.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccuunTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €clIH ee
OTHOCHUTEIIbHAS MOJICKYJISIpHAsg Macca paBHa 98.

3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, coiepsamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpeneauTe OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.



4. OTHOCHUTENBHBIE MIJIOTHOCTH Ta30B M0 BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Maccy | i1 kaxaoro rasa.

5. Onpenenure, kakoi 310 MeTtawi, ecau 1,6 r© kampuus u 2,615 © IByXBajieHTHOTO
MeTaJljia BBITECHSIOT U3 KUCIOThI OJMHAKOBBIA 00BEM BOJOPOIa IPHU OJAHUX U TEX )K€ YCIOBUSIX.

6. Xnopun metamia coaepxkut 69% xmopa. OTHOCUTENbHAS aTOMHAs Macca MeTajiia
paBHa 47,9. Onpenenure cTeNeHb OKUCIECHUS METaIa B ’TOM COCIMHEHUH.

7. [pu Temneparype 100°C u naBnerun 50 aT™. ra3 3aauMaer oobem 10 m>. TIpusenute
00bEM ATOTO Ta3a K H.Y.

8. Hanummre moaHbIe 21eKTPOHHBIE KOH(DUTYpAITUH aTOMOB JIEMEHTOB C IMTOPSIKOBEIMU
HOMepaMH 15 u 23. YKaxxute BaJ€HTHbBIC SJIEKTPOHBI ATUX AJIEMEHTOB.

9. Hanummre 31eKTpOHHBIE KOH(DHIYpaIlMi aTOMOB Cephbl 1 XpoMa 1 HoHoB S* u Cr'.
CpaBHUTE paguychl aTOMOB U HOHOB.

10. YV kakux U3 HUXKE MPUBEICHHBIX MOJEKYJI XUMHUYECKHE CBSI3M HMMEIOT MOJISPHBIN
xapaktep: Oz, CO, HF, N, NHs.

1. Onpenennute BaICHTHOCTh AIFOMUHHSI B OCHOBHOM U BO30YKIEHHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB 0OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

13. PaccunTaiiTe MOJIIpHYI0O MacCy »5SKBHUBAJICHTa JKejle3a B COCIUHEHUSAX €ro ¢
KHCIIOpooM, conepxanux a) 70 u 0) 77,8% xenesa.

14. Onpenenure SKBUBAJIEHT M MOJIAPHYIO MacCy SKBHBAJE€HTa HOHOB JKejle3a B
NpUBeeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

15. PaccuntaiiTe MOsIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHSAIOT

u3 kucnotel 30 M Bomopoaa (H.y.).
Monayasb 2. TepMoaguHaAMUKA H KHHETHKA XMMHYECKHX NMPOLECCOB

TeMa JeKIUOHHOTO 3AHATHA:
TepMmoauHaMHUKa XUMHUYECKHUX TTPOILIECCOB: BUJIBI CUCTEM, TTapaMeTPhl U () YHKITUH COCTOSTHUSI.
3akoH ['ecca.

M3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

MMETh MpEJCTaBlIeHNE 00 SHEPTeTUYECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX TPOUCXOTUT
B3aMMOJICHICTBHE MEXIYy BEIIECTBAMM;, CKOPOCTH XHMMHUYECKMX peakIuil M MeTojax ee
peryinupoBaHusl.

3HATh:

- TepMOJAMHAMHUYECKHE (PYHKIIMU COCTOSTHUS, CIIoco0 u3 pacyeTa (3akoH ['ecca m ero
CJICZICTBHE);

- BIIMSTHUE TEMIIepaTypbl HAa BO3MOXKHOCTh MPOTEKAHUS PEAKIMH B 3aBUCUMOCTU OT
YHUCIIEHHBIX 3HAYCHUI SHTAIBITHH U YHTPOITHH PEAKIUY;

- BJIMSTHUE Ha CKOPOCTb XMMMYECKOHN peakIuu KOHLEHTpAlUU (3aKOH JEHCTBYIOLIUX
Macc);

- BIIMSIHME HA CKOPOCTh Peakiuu temmeparypsl (nmpaBuwio Bant-I'odda u ypaBHeHHE
AppeHnnyca);

- BJIMSTHUE HAa CKOPOCTh PEAKIMK KaTallu3aToOpoB;

- XUMHUYECKOe paBHOBecHE 1 criocoObl ero cMenienus (npunnui Jle Hlaremnse)

yMeThb:

- OTIpeNIeNIATh BO3MOXXHOCTD MMPOTEKAHMSI PEAKIINH;

- perynMpoBaTh CKOPOCTh XUMHUUECKON PEaKIIUH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MO/Y.Ist
[Tpu ocBOCHMM MOJTYJIs1 HEOOXOTUMO:



- U3YYUTh Yy4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUTUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHUMAHME HA: JHTAJILIUU 0Opa3oBaHUS, CTOpPAaHUS W PEaAKIIHH,
SHTPONUU BEIeCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpPaBHEHUSAX IJISI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPrHuH AaKTHUBAI[MM; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coemunenun 3,2 T xeneza € KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNmBINIO0 00pa3zoBaHus okcua xemnesa (I1).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTh METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIHMTCS MpU cropanuu 50 M cmecH,
cocrosiiet u3 50% xucnopona, 25% Boaopoaa u 25% yrieKucaoro rasa.

4. CnenaiiTe BBIBOJ O BO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKUUU B
CTaHJAPTHBIX YCIOBMSX, eciii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 IIx/K.

5. Paccuuraiite snTanenuto peakuuu: 2NaOH ) + HaSO4x) = Na2SO4rs) + 2H2O ().

6. Omnpenennure 3HAKW MW3MEHEHMS DSHTAIBIIMM W JHTPONUU UL CIEAYIOILIEro
TepMoanHamMuieckoro npouecca: 2Ho ) + Oz = 2H20.

7. B kakux ciy4asx SHTaJIbIMS CrOPaHWs MPOCTOrO BEIIECTBA paBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

8. Kak BpIpakaeTcsi CKOpOCTh XUMHUYECKOM PEAKIIUH MO 3aKOHY JEHCTBYIOIIMX Macc B
TOMOTEHHBIX U F€TEPOreHHBIX peakuusix?

9. Onpenenurte OOIIMI ¥ YaCTHBIE TTOPSJIKK IO KOMIIOHEHTAM CIICYIOIIEH XUMHUYECKOM
peakuun: 2C2Hg + 702 — 4CO2 + 6H20.

10. Bo ckoipko pa3 U3MEHUTCA CKOPOCTh PEAKIUMU MPH U3MEHEHHHM TEMIIEpATyphl Ha
30°C, ecu y = 3,0?

1. Kak usmenurcst vy razodasznoit peakiuu 2A + 3B = 2C npu yBennyeHUH J1aBJICHUS B
2 pa3za?

12. [Touemy vnp peakuu Na + H>O — otiimuaercs oT vy peakuuu Ca + H,O —?

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocTH mpsimoit peakiuu CaOgrs) +
COzr) — CaCO3(rp).

14. N3menenne kakux (pakTopoB BBI30BET CMEIICHHE PAaBHOBECHUS 00paTUMOH peakiuu N

+3H> <> 2NHj3; AH‘; = -92 x>k B CTOpOHY IPSIMOM pEAKIUU?

15.  BbluucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BectHh: 2NO + Clx <> 2NOCI, [NOJ=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 Monb/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

Tema J1eKIIHOHHOTO 3aHATHSA:
DIEKTPOXUMHUECKHUE MTPOLECCHI.

Tema npakTH4eCKOro 3aHATHA:
HToroBast KOHTpOJIbHAS paboTa 1O Kypcy.

H3yunB NaHHBIA MOAYJIb, CTYJIEHT J0JI7KEeH:

UMETh INPEJCTaBIEHUE O PacTBOpPax; O CHOcO0axX BBIPAKEHMsI KOHLEHTPALMM pPacTBOPOB;
CBOWCTBaX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX DPEAKLUAX; SICKTPOXUMHUECKUX
IpoLeccax: ralbBAHUYECKUX, SJIEKTPOJIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YAaCTH PaCTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBa PACTBOPOB;

- CBOMCTBa paCTBOPOB HEAJIEKTPOIUTOB U IJIEKTPOJIUTOB;



- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOAbl  yYpaBHMBAHUS  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOTO OajaHca v MOJypeaKIuii);

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- JIEKTPOJIN3 PACIVIaBOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;

- 3aKOHBI HJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXaHU3MBI UX IPOTEKAHUS;

- CHOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH.

- MPOBOJUTHh XUMHUYECKHH SKCIICPUMEHT U aHAJIHM3 TOJIYYECHHBIX PE3yJIbTATOB;

- OTIPEICIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIPENIeNATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTEITFHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX;

- COCTABJIATH TATbBAHUYECKHE MTPOIECCHI, OTPENCISTH MIEKTPOABIKYIIYIO CHUITY
raJIbBAHUYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMINXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIECCHI XHMUYECKOH M AIEKTPOXUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHHH MOAYISI HEOOXOAUMO:

- U3YYUTh Y4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUILUINHBI,
MCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy Mo JaHHON TEMAaTHKE,

- AKIICHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKCHUS
KOHIEHTPALlUU PACTBOPOB; JJIEKTPOJUTHI U HEINEKTPOJIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI AJIEKTPOHHOTO OaaHca v MOTypPEaKIuii; ralbBAHIHUECKUE MPOIIECCHI; paboTy
raJlbBAaHMYECKUX 351eMeHTOoB; pacueT J/]C; aHoJHbIE U KaTOIHBIE PEAKIIUU MTPU AIEKTPOIIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

16. KakoB Thn XuMu4ecko CBsI3M B AeKTposiTax? Kakue 31eKTpOoIuThl Ha3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

17.  Hanummmre nuccorumaniuio a) cynbdura HaTpus U 0) ruapodocdara kanus mo nepBou
Y BTOPOU CTYIICHSIM.

18. Bripasute KoHCTaHTY Aricconmaniui opToGhochOpHON KUCIOTHI 10 TIEPBOM CTYIIEHH.

19.  Omnpenenute crenens nuccoruanuu 0,001 M pactBopa YKCYCHOM KHUCIIOTBI, €CIIH €€
Kn=1,74-10.

20.  Yro moka3bIBaeT M30TOHMYECKUH Kod(p¢uiment? Kakas CBA3b CyIIECTBYET MEXIY
CTENEHbIO AUCCOIMALIMU AJIEKTPOJIUTA U U30TOHUYECKUM KO3 puiinenTom?

21.  Omnpenenute Temreparypsl kunenus u 3amepszanust 0,01 m pactBopa cynbdara
HaTpUsl, €CJIM CTENEHb IUCCOLMAMU cOCTaBseT 54%.

22.  Yto Ha3bIBAIOT MOHHBIM MPOU3BEACHUEM BO/IbI? YeMy OHO paBHO?

23.  Ompenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pactBopa NHsOH (K= 1,74-10
5

).

24.  OmpeaenuTe pacTBOPUMOCTb THIPOKCH/A ATFOMUHUS, eciu ero [P = 5,7-10732,

25. Paccuwnraiite ocmotudeckoe nanenue 0,002 M pactBopa OeH30I1a IPU TeMIIepaType
17°C.

26.  Hanumwre ruiponn3 CIEIYIOUIUX COJIEH U ONPENeUTe CPEAY UX BOJHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

27.  lTlokaxwuTe CTpOCHHE MHUIEIBI MPH MPWIMBAHUM U30BITKA pacTBOpa THUAPOKCHUIA

HATpUs K pacCTBOPY XJIOpUJIA IIUHKA.



28.  ITlokaxwuTe CTpOCHHE MULICIUTBI TPH MPUIMBAHUYU N30BITKA XJIOPUA ITUHKA K PACTBOPH
TUAPOKCUA HATPHSL.

29.  Kakyro cuctemy Ha3bIBaOT IEKTPOXUMUYECKON?

30. CocTraBbTe CXE€MY JBYX TajJbBaHMUECKHX JJIEMEHTOB, B OJTHOM W3 KOTOPHIX KOOAIBT
Cy w1 Obl KaToZoM, a B IPyroM — aHoJIoM. Hamuimmre ypaBHEHUS! peakiuid, MPOUCXOIAIINX TpU
paboTe ITUX DIIEMEHTOB.

31. lanbBaHMYECKUI AIEMEHT COCTOUT U3 XPOMOBOTO AJIEKTPOJIa, nmorpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHIaPTHOTO BOJOPOIHOIO AeKkTpoaa. Hanmummre ypaBHEHUS 3IEKTPOIHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBAECTCS AJIEKTPOIU3?

33.  Yto paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

34. CoctaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO pPacTBOpa XJOpHAA HUKEIS HAa MHEPTHBIX
AIIEKTPO/IAX.

35.  CocraBbTe CXEMBI AJIEKTPOIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
MKeNEe3HBIH; 0) aHO YTOJbHBIM.

36.  PactBop comepxut monsl Zn>", Ni**, Fe’", Cu*" B onuHakoBoii koHIeHTparuu. B

KaKOW TOCJIEeIOBATEIbHOCTH 3TH METAIUIBI OYIYT BBIACTATHCS MPH AJIEKTPOIIN3E, €CIU HAIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JTI000r0 MeTasa?

37. Brruncnure Maccy HUKeS, BBIAEIUBILIETOCA HA KaTOJE IIPU IIPOITYCKAHUH TOKA CUIJION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUEHUU 22 4aCOB.

38. [Ipu snexktponuse pactBopa conu onoa (II) Mmacca karona yBenuumiace Ha 4 r. Uto
IIPOU30LLIO IIPU 3TOM Ha OJIOBIHHOM aHOAE?

39. PaccunTaiite 06beM KHCIOPOAA, KOTOPBI MOKET OBbITh MOJYYEH MpPU DIEKTPOIU3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

40.  Ilpu npoxo0KJIE€HUU Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO METajlja Toka cuioit 1,5 A

B TeueHnu 30 MUH Ha Katoje Bbiaenuiock 0,18 r metauia. BeruncinTe MOJISIpHYIO Maccy MeTajlia U
pacxo AMEKTPOIHEPTHH, €CIIM U3BECTHO, UTO HAIIPSHKEHHE B CETU paBHO 6 B, a BbIxoz 110 Toky 72%.

41.  Kakoii KOHTaKT sSIBJIsIETCS HanboJiee Koppo3noHHOOIacHbIM J1s xene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe ¢ KaKuM U3 METAJUIOB MEJIb ABJISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEJIb.

43. Hanummre 371eKTpoXuMHYECKHE TTPOIECCH (AHOIHBIA U KaTOMHBIH ), TPOTEKAIOLITUE B

koHTakTe Al/Cu B pacTBOpE XJ0puaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1 Otuet no nabopaTopHoit padote Nel

KonTtponbnas padora Ne 1
[TpomesxxyTounsie TecThl Ne 1-14
Bompocsr k 3auery Ne 1-50
TectoBbie 3amanust Ne 1-600

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoHTpoJbHAa" padoTa

Tunossle npuMepsbI 3a1aHUM

Tema «HTOoroBasi KOHTpoIbHasA padoTa» (MpaKTHYecKoe 3aHsATHE 1)

Bapuanr 1

3amanue 1

IIpousBennute pacueTsl IO YPaBHEHUIO peakluu (H.Y.):

7r 121 X, T y, I

Znw) + HClp-p) — ZnClagp) + Ha).

3amanue 2

Omnpenenure BO3MOKHOCTh BOCCTAHOBJICHUS OKCUA allfoMUHUS XxpoMoM 1ipu 800°C.
3amanue 3

Onpenenure 3HEPrUI0 AKTUBALMM peakuuu, eciau npu Temmeparype 40°C koHcTaHTa
ckopoctu peaknuu pasHa 0,05, a mpu 80°C — 1,2.

3aganue 4

Omnpenenure Temrepatypy 3aMmep3anus 10%-ro pactBopa Xjaopuia KaJIbLHs.

3aganue 5

CocTaBbTe ypaBHEHHE peaKkIMu: IIEpMaHTaHaT KaJus + CylIb(GUT HATPUS + cepHasi KUCIOTa.

3aganue 6

CocraBbTe CX€MYy HHMKEJIb-IIMHKOBOTO TAJIbBAHUYECKOTO 3JieMeHTa U onpeaenute ero IJ1C,
€CJIM KOHIICHTPAIMsl HOHOB METaJIoB B pacTBope cocTasister 0,01 monw/n. Hanummmre 35mekTpoHbie
peaxkuuu.

3aganue 7

Omnpenenure BpeMs IEKTpoau3a pacTBopa xynopuaa meau (I1) mns momydenns 150 T menu,
€CJIM BBIXOJ 110 TOKY cocTaBiseT 92%, a cuna Toka — 12 A.

3amanue 8

B koHTakTe ¢ KakUM METAJJIOM: IIUHKOM, HUKEJIEM, OJIOBOM — CKOPOCTb KOPpPO3UHU Keje3a
OyJleT HauMEeHbIICH?

Kpurepun oneHku:
- 3a Ka)kJI0€ BEpHO BhITIONHEHHOE 3ananue — 0,5 6amna.

7.2.2. OT4er MO Ja00OPATOPHOM padoTe

JlaGopaTopHas padora Nel OnpenesieHue MOJISIPHOII MacChl IKBHBAJIEHTA MeTaJLlIa



Lesb: onpeneneHre MOJISPHOI MAacChl SKBUBAJIEHTA METaJlIa SKCIIEPUMEHTAIBHBIM ITyTEM.

OnpiT. OnpeneneHue MOJISIPHOH MAacchbl IKBUBAJIEHTa MeTAa/LIa M0 00bEMY BOJA0PO/A,
BBITECHEHHOI'0 U3 PACTBOPa KHCJIOTHI.

Omnpenenenne MPOU3BOAUTCS C TTIOMOIIBIO TTprbopa (puc.1), COCTOAIIETO U3 U3MEPHUTEIBHON
oropetku (1) Ha 25...50 mn, nByxkoneHHoU mpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
nuu O6ropeTku (3).

1. B omno u3 xomen mnpobupku OctBanbra (2) NOMECTUTE HABECKYy MeTallia,
MOJIYYCHHYIO y JJabopaHTa.

2. B npyroe koneno Ha 1/4 yactk ero 06bEma HanelTe pacTBOpP COMSTHON KUCIOTHI.

3. [TnotHO 3akpoiite npodbupky OcTBanbaa (2) mpoOKOH 1 3aKpenuTe e€ B IITaTHUBE.

4. [IpoBepbTe TpUOOP HAa TEPMETHYHOCTb, MJIS YEro ypaBHHUTENbHbBIM cocyx (3)

nogaumuTe Ha 10...15 cM 1 3akpenuTe B ’TOM MoOJ0KEeHUH. Eciiu mpubop repMeTH4eH, TO YpOBEHb
KUJKOCTH B HEM OCTAaeTCs MOCTOSIHHBIM. Ecnmu mpubop He repMeTHYeH, MPOBEphTE, TUIOTHO JIN
3akpbITa Mpodupka OcTtBanbaa (2) MPOOKOIA.

5. Ycranosure 6ropetky (1) u cocyn (3) Takum oOpa3om, YTOOBI KUIKOCTH B HHX
HaxO0JIUJIaCh Ha OJJHOM ypoBHE. OTMETHTE MOJIOKEHNUE YPOBHS KUAKOCTH (MEHHCKA) B OropeTke (1) —
Vi.

6. OcCTOpOXKHO MOBEPHUTE TPOOUPKY (2) TaK, 4YTOOBI KMCIIOTA TIEPENTUIach B KOJICHO, T]Ie
HAXOJUTCSI METaJLL.

BropeTku yKperisiroTcs B IITaTUBE U 3aMIOJIHSAIOTCA BOAOU. B MCXOAHOM COCTOSIHUM KUJIKOCTh
B cocynax | u 3 momkHa HAXOAUTHCS HA OTHOM YPOBHE.

Pucynok 1. Cxema npubopa aiisi onpeaeieHuss MOJISIPHON Macchl SKBUBaJICHTa MeTaa: 1 —
HU3MepUTeNIbHAs OI0peTKa, 2 — MByXKoJeHHas mpooupka OcTBanibia, 3 — ypaBHUTEIbHAS OIOpeTKa

7. [Tocne mosHOroO pacTBOpPEHUsI METAJLIA IPUBEIUTE MOJIO0KEHUE )KUJIKOCTH B OIOpeTKe
(1) u cocyze (3) kK OTHOMY YPOBHIO.

8. TodHO OTMETHTE TOJIOKEHUE MEHHUCKA XUAKOCTH B OtopeTke (1) — V2. Onpenenure
00BEM BBIJICHUBILETOCS BOAOPOIA.

0. OTMeThTe MOKa3aHus TEPMOMETPaA U OapoMeTpa.

10.  PesynbraThl 3aMepoB 3aHecuTe B Tabmuiy 1.

1. JlaBneHne HACKHIIIEHHOTO BOJISTHOTO Mapa BBIMUIIUTE W3 TAOJIHIIBI 2 TIPU TeMITepaType
OTIBITA.

12.  TlpuBenute 00BEM BBIASIHMBIIETOCS BOIOPOa K HOPMAJIbHBIM yCIOBUAM (H.y. — P° =

760 mm. pr. cT., T° =273 K):

PV _ BV, . :PﬁzVﬁzT"
T° r " TP,



13.  PaccunraiiTe MOJSPHYIO Maccy SKBUBAJIEHTa METAJLIA:

my

o
_ Mage £

Me V o

H,

riae VQOH2 = 11200 my1/MOIB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

Tabnuua 1-Pe3ynbTaThl SKCIIEpUMEHTa

Haumenosanue O06o3HaueHne 3HaueHue En. uzmepenus

Hasecka meranna m T
YpoBeHb B OIOpETKE 110 OIbITa Vi MJT
YpoBeHb B OIOPETKE MOCIIE OMbITa V> MUIT
O0BeM BBIICTUBIIETOCS BOIOPO/Ia V = Vo-Vi M
TemnepaTypa onsiTa t 0C
TemnepaTypa onbiTa T=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHoe TaBiieHue P MM pT. CT.
JlaBrienue Bogopoaa P, =P-h MM pT. CT.

Tabmuia 2-J[aBieHre HaCHIIIIEHHOTO BOASHOTO Mapa

Temneparypa, [aBnenue Temneparypa, HaBneHue
°C HAaCBIIIIEHHOT'O °C HACBIIIIEHHOI'0 BOISIHOTO
BOJISTHOT'O T1apa, MM napa, 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

14.

OMNpCaAC/INTC, KaKOM MeTaJll ObLI UCIIOIb30BaH B OIIBITE.

15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
m, —m
9men 93KCI1
A=+ ” -100%
mamenp
16.  CpemnaiiTe BBIBOJ K paboTte.

Kpurtepun onenkn:

[To mMomnsipHOW Macce SKBUBaJEHTAa MeETayla METOIOM T0a00pa BaJIEHTHOCTEH,

- 4 Oasuia BBICTABIISIETCS CTYACHTY, €CIIM OTYET BHINIOJIHEH 0€3 3aMevaHuii;
- 3 Gasa BBICTABISETCS CTYICHTY, €CIIH B OTYETE COJIePIKATCsl HEOOIbINe HETOUYETHI;

- 2 Gansia BBICTABISIETCS CTY/ICHTY, €CJIM B OTUYETE COJIEPIKATCs OIIMOKHU B pacyeTax u B

BBEIBOJIE K paboTe;

- 1 Gann BBICTABIIACTCS CTYACHTY, €CIIM B OTYETE CO/ICPIKATCS CYIIECTBEHHbIC OTHOKU
B pacueTrax u B BBIBOJIE K paboTe;
- 0 GanIoB BBICTABIISIETCS CTYJICHTY, €CIIH JJabopaTopHas paboTa He BIIOJIHEHA




7.2.3. TunoBblie 3aJaHUSA NPOMEKYTOUHOro TecTupoBanusa C/10O Pocaucrant

Kpurepumn oneHku:
[IpomexxyTouHBI TeCcT MO TeMe cocToMT u3 6 BompocoB (1 Bompoc — 0,5 OGamma).

MaxkcuMalIbHOE KOJIMUECTBO OaslIoB — 3

IIpomeskyTOUHBIE TECTHI MO Teme 1:

3aganue Nel

VYkaxure psall, COAEPKALIMN TOJIBKO OCHOBHBIE OKCUBI

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) NiO, SO, CuO
2) N20, NO, CaO
3) NaxO, BaO, CuO
4) CrO;, K20, CrO

3amanue Ne2

Cpenu yka3aHHBIX BEHIECTB IPOCTBIMU SIBIISIFOTCS
BriOepute ovH U3 4 BApUaHTOB OTBETA:!

1) COy, Oz, CO
2) 02, C, H>

3) C, Ca0, H20»
4) SOz, Oz, H20

3amanne Ne3

O6beMm 10 morneit a3ora u 00bem 10 Mosneii kucnopoaa (H.y.)

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) OJMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIi

3) HEJb3s1 CPaBHUBATh

4) OJIMHAKOB U COCTaBJISIET 224 11

[Tonublit cOopHUK TecTOoB MmO Kypcy «OOmas u HeopraHudeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?1d=224



7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS

JUCIUIITHHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4

Ne Bonpocsl k 3k3aMeny

n/n

1 OCHOBHbIE MOHATHUS XUMHH: MOJIEKYJa, aTOM, 3JIEMEHT, BEUIECTBO (IIPOCTOE, CIOKHOE),
SMIUpHUecKas, rpapuueckas, MoJIeKyJsipHas (GOpMyIIbl BEIIeCTBA, XUMUYECKas peakuus,
CTEeXHOMETpUUecKuil K03 uumeHt

2 Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKUX COEIWHEHHUMN: OKCUIbI, KHCIOTHI,
OCHOBaHMsI, COJIU

3 CrexuomeTpusi. 3aKOHOMEPHOCTH HW3MEHEHUS M CIOCOOBI OMpEAeNICHUs] KOJIMYeCTBa
BerecTBa. OCHOBHBIE OMpeeeHus: (GOpMyIIbHAS SIMHUIIA BEIIECTBA, MOJb, TOCTOSHHAS
ABorazipo, MoJisipHas Macca, MOJISIpHBIM 00BeM, MOJsIpHas Macca XUMHYECKOIro
HKBHUBAJICHTA, MOJISIPHBIN 00beM XMMHYECKOTO YKBUBAJICHTA.

4 KonuyecTBeHHbIE 3aKOHBI NPOTEKAaHUS XWMHUYECKMX PEAKLIUNA: COXPAaHEHUS MaccChl
BEIIIECTB, MIOCTOSTHCTBA COCTaBa, KPATHBIX OTHOIICHH, 00hEMHBIX OTHOIIEHUH, ABOTaapo
U cienctBus u3 Hero, MenneneeBa-Knamnelipona, 00beTMHEHHUI Ta30BbIN, MapIUaTbHbBIX
JlaBiaeHuil JlanbToHA, 3aKOH YKBUBAJICHTOB

5 Teopun crpoenus aroma. CoBpeMeHHasi TEOPHUSI CTPOCHHUS aTOMOB. ATOMHBIC OpOUTAIIH.
KBanToBbie uncna. [IpuHIHIB 1 paBUiIa 3aNI0JTHEHHS] ATOMHBIX OpOUTaei

6 [Tepunonnueckwuii 3akoH. Ctpykrypa [leprogmdeckoii Tabauib

7 [leproaUYHOCTh M3MEHEHUsSI CBOWCTB BJEMEHTOB. PacnmpoCTpaHEHHOCTh XHMHUYECKHUX
AJIEMEHTOB

8 XuMUUecKasi CBSI3W: DHEPrus, JUIMHA, yroi cBA3U. Buabsl xumuueckoil csasu. CBoicTBa
KOBAJICHTHOM CBSI3U: HAIPaBICHHOCTb, HACHIIIAEMOCTb, MOJSPHOCTb. VOHHAas CBS3b:
MOJISIPU3YEMOCTh M TOJISIpU3yIoliee AeicTBUe. Meramuindeckass CBsi3b: 30HHAS TEOPUs
KpuctauioB. Bonopoanas cBs3b

9 MeToa BaleHTHBIX CBs3€H, ruOpuan3aius. MeTo MOJEKYISIPHBIX OpOUTANICH: TTOPSII0K
CBSI3U, MAarHUTHBIE CBOWMCTBA MOJIEKYJI U HIOHOB

10 Meron ['miiecniu: mpoCTpaHCTBEHHOE CTPOCHUE MOJIEKYJI U HOHOB

11 MeKMONIEKYJIIpHBIE B3aUMOACHCTBUS

12 OCHOBHBIE TIOHATHS U ONPEACICHUS XUMUYECKON TEPMOJAMHAMUKU: TEPMOJIMHAMUYECKAS
cuctema (M30JUpPOBaHHAs, OTKpPBITas, 3aKphiTasi), (pa3za, TOMOTCHHBIE U TETEPOTCHHBIC
CUCTEMBI, TIapaMeTpbl COCTOSHUS (3KCTEHCHUBHbIC, MHTEHCUBHBIE), (DYHKIUU COCTOSHUS,
XUMHUYECKHH  TEpMOIMHAMMYECKHI Mpolecc (CaMONpOM3BOJbHBIN, PaBHOBECHBIH,
HEpPaBHOBECHBIN), (pa30BbIil IEpexX0, BHYTPEHHSIS SHEPTHs, TEIUIOTa, paboTa

13 [lepBbIii 3aKOH TEPMOJMHAMHKUA M €T0 MPUJIIOKEHHUE K MpolleccaM B HJICATbHOM Trase:
M30XOPHOMY, U30TEPMHUUYECKOMY, U300apHOMY

14 [Tonsitue TemmoBoro »¢d@dexrTa XUMHUYECKOW peakmuu: TeIuioBol 3(PdeKT peakiuw,
TEPMOXMUMHUYECKOE U TEPMOJIMHAMUYECKOE YPaBHEHHUS, CTAHJAPTHBIE TEPMOIMHAMUYECKUE
YCIJIOBHMSI, CTAH/IAPTHAS SHTAJIbIUS PEAKIINH

15 CraHgapTHBIC SHTATBIIMYA 00pa30BaHUS M CTOPAHUS BEIIECTB

16 3akoH I'ecca u ciencTBUA U3 HETO

17 Bropoii 3ak0H TepMOIMHAMUKN. DHTPONUS KaK (P)YHKIUS COCTOSHUS CUCTEMBI

18 Tperwnii 3aKOH TePMOIUHAMHUKHN. AOCOIOTHBIC 3HAUCHUSI CTAHIAPTHBIX SYHTPOIHIA BEIIECTB

19 Kpurepun HarmpaBiI€HHOCTH CaMONPOM3BOJIBHOTIO IPOLIECCA B 3aKPBITOM cucTEME

20 Kunernka xumudeckux peaxkiuii. OCHOBHBIE NOHITHSI U ONPEEIICHUS




21 OCHOBHOM MOCTYJIAT XUMUYECKOW KUHETUKH

22 Biistnue Temneparypsl Ha CKOPOCTb XMMUYECKUX PEAKIUI

23 TeopeTnyeckne NpeACTaBICHUS O CKOPOCTAX AIEMEHTAPHBIX PEAKII

24 Oco0eHHOCTH KMHETHUKH TeTePOTeHHBIX peakiuil. Peakiuu Ha rpaHuiie paszaena TBEpIOe
TEJIO — ra3 ¥ TBEPJO€ TENO — KUAKOCTh

25 OcHoBbl KaTanmu3a. OCHOBHbIE NOHATHUS U ONpeAesieHus. MexaHu3Mbl NPOTEKaHUS
KaTaJIUTUYECKUX PEaKIil

26 Xumnueckoe paBHoBecue. OOpaTumble U HEOOpaTHUMblE XMMHUYECKHE peakuuu. Bunel u
0COOCHHOCTH XMMHYECKOT0 paBHOBecHs. KonmmuecTBeHHbIE XapaKTePUCTHKN XUMUIECKOTO
paBHOBECHS

27 Brusinue pasnuyHbix (BakTOpoB Ha XHMHUYECKOe paBHoBecue. OCOOEHHOCTH OIMUCAHUS
paBHOBECHSI B T€TEPOTCHHBIX CUCTEMAaX

28 O6mue croiicTBa pacTBOpoB. OCHOBHBIC MMOHATHS M ONPEICICHUS

29 CriocoObI BeIpaKCHHST KOHIICHTPAIIMK PACTBOPOB

30 XHMMHUYECKUE PABHOBECHUS B PACTBOPAX: COJIbBATALIUS

31 TepmonrHaMHYeCKHE XapaKTEePUCTUKH TIpoliecca 00pa3oBaHuUs PaCTBOPOB

32 KonnuraruBabie cBolicTBa pacTBOPOB

33 Bnusiaue pa3nnyHbIX (aKTOPOB Ha CBOIMCTBA PACTBOPOB IEKTPOIUTOB

34 Jucconmarus ciaabbIX 2JIEKTPOIUTOB

35 PacTBOpBI CHIIBHBIX 3JIEKTPOJIMTOB

36 HNoHHble paBHOBECHS B BOJHBIX PACTBOPaX 3JIEKTPOJIUTOB

37 I'upponus coneil: Mo KaTuOHY, 1O aHWOHY, MONHBIA ruaponn3. CTeneHb U KOHCTAHTA
TUAPOJIN3a

38 [TpousBeeHne pacTBOPUMOCTH. Y CJIOBHE 00pa30BaHUs 0CaIKa

39 HamnpaBnenne 0OMEHHBIX TPOIIECCOB B PACTBOPAX AJICKTPOJIUTOB

40 OKHMCIMTEbHO-BOCCTAHOBUTENIBHBIC peakiiu. MeTo 1 3JIEKTPOHHOTO OaslaHca

41 DJIEKTPOAHBIE MPOIECCHI: OCHOBHBIE ONPECICHHS

42 3akonbl Dapanes

43 [ToreHnumanel 3JIEKTPOXUMUYECKOW CUCTEMBI. JIBOMHOM AJEKTPUUECKUN CIION.

44 CraHgapTHBIA BOJOPOJHBIM AJEKTPOA. Psa CTaHZApPTHBIX 3JIEKTPOIHBIX MOTEHIIUAJIOB
MeTauloB. YpasHeHue HepHera

45 XHUMHUYECKUE U KOHIIEHTPAIIMOHHBIC TaIbBAHUYECKHE MIEMEHTHI. DieMeHT Jlanmais-SAxkoou

46 Onektponns. [loTeHman pa3nokeHus, Mocae0BaTeIbHOCTh MPOIIECCOB HA AIIEKTPOIax

47 Knaccudukanus Koppo3nOHHBIX Cpef, pa3pylieHui U npoueccoB. [lokazarenu ckopocTu
KOppO3HHU

48 XuUMHUUYECKasi KOPPO3Usi: BUIbl U Pa3HOBUIHOCTU

49 DJIEKTPOXUMUYECKasi KOPPO3HS: TPUUMHBI U MEXaHU3M BO3HHUKHOBEHUS

50 3amura OT KOPPO3UHU: JIETUPOBAHUE METAJUIMUYECKUX MaTepHaloB; U3BMEHEHUE COCTaBa U
CBOMCTB KOPPO3UOHHOM CPEIbl; SJEKTPOXUMHUUECKas 3alliTa: BUIbl 1 MEXaHU3M JEHCTBUS;
3aIUTHBIC TTOKPBITUS: BUBI, METOIbl HAHECCHUS U 00JaCTH IPHUMEHCHHUS

7.3.2. Kputepuu U HOPMbI OLIEHKH

®opma
NPOBEACHUsA
MPOMEKYTOYHOM
aTTecTaluu

CemecTtp Kpurepun u HOpMbI OLIEHKH

4 3a4er (1o «3aureno» | Tekymmii pelitunr cocrasisier 40-100 6amion

HAaKOIIUTCIIbHOMY
peiiTHHTY) «He 3auTeHo» | Texymmit pedturr coctariseT 0-39 Gamios




8. Y4eOHO-MeTOAMYeCcKOEe M HHPOPMALIMOHHOE O0ecriedeHue U CIIUTIINHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3aroJjioBoK)
n/n MeTOoANYEeCKoe mocoone,

NMPaKTHUKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAY4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

1 N.H. Cemenon Xumus [ DNEKTpOHHBIH pecypc] : yued. s Y4eOHuk 2016 OBC «Jlanby»
By30B / U. H. Cemenog, U. JI. Ilepdumnora. -
[3-e u3n., crep.]. - Cankr-IlerepOypr :
XUMU3JAT, 2016. - 656 c. : un. - ISBN
978-5-9388-275-5.
2 H.®. Cracs Pemtenue 3amay mo oOmen XxuMum Yy4ebHOe mocodue 2016 OBC «Jlaap»
[DnexTpoHHEIH pecypc] : yuel. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e,
crep. - Cankt-IletepOypr : Jlanb, 2016. -
168 c. : ui. - (YueOHUKH U1 BY30B.
CrneunansHas nuteparypa). - ISBN 978-5-
8114-2274-6.
3 JL.H. baunos [u nip.]; moxg Xumus [ DNEKTPOHHBIH pecypc]: yuel. st Y4eOHuk 2016 OBC «Jlanby»

Hayd. pen. U. JI. By30B / JI. H. biiuHoB [m 1p.]; mox Hayy.
[epdunosoii, T. B. pen. 1. JI. Ileppunosoit, T. B. CokonoBoi. -
CoK0J10BOI. Cankr-IletepOypr: Jlans, 2016. - 272 c.: ui.

- (YuebHuku mis By30B. CrienanbHast
aurepatypa). - ISBN 978-5-8114-2038-4




8.2. lomo.iHMTe/IbHAS JIUTEPATypa

Ne
n/n

ABTOpBI, COCTABUTEJIHN

3arsaaBue (3aroJjioBoK)

Tun (yueOHuK, ydueOHOE
nocooue, y4eoHO-
MeTOoINYECKoe mocoone,
NMPaKTHKYM, JIP.)

I'ox n3nanus

KoauuecTBO B
HAY4YHOH
ouodanorTexe /
HaumMmeHoBaHue
9BC

JI.A. bop3osa

OcHoBBI 0011Ie# XUMUU [DIEKTPOHHBIN pecypc]:
yue6. mocobue / JI.JI. bop3osa, H.IO. UepHukoga,
B.B. fIkymes. - Cankr-IlerepOypr: Jlans, 2014. -
469 c.: un. - (YueObnuku ais By30B. CrieninaibHas
nuteparypa). - ISBN 978-5-8114-1608-0.

YyebHoe mmocobdue

2014

9BC «Jlaaby»

H.®. Cracoe

Pemenue 3amay mo oGmieit xumMun [ DIEKTPOHHBIHA
pecypc] : yueb. mocobue / H. ®@. Crace, A. B.
Kopmynos. - U3x. 3-¢, crep. - Cankt-IlerepOypr :
Jlans, 2016. - 168 c. : wi. - (Y4eOHUKY 11 BY30B.
CnenuanpHas nurepatypa). - ISBN 978-5-8114-
2274-6.

VYy4ebHOEe mocodue

2016

9BC «JIa"b»

H.®. Cracoe

3ajgaun, YOpaKHEHHWsT M BOMPOCHI TO OOIICH
XUMHH [ DIIEKTPOHHEIN pecypc] : yued. mocobdue /
H. ®@. Cracp, B. H. Jluceuxwii. - U3a. 5-e, crep. -
Cankr-IlerepOypr : Jlans, 2017. - 108 c. : umn. -
(YaeOHuku TUTS BY30B. CnenuanbHas
mutepatypa). - ISBN 978-5-8114-2282-1.

VYy4ebHOEe mocodue

2017

9BC «JIa"b»

H.C. AxmeToB

JlabGopaTtopHble W CEeMHHApCKUE 3aHATHS IO
o0I1Ie# 1 HEOPTaHMUECKON XUMHH | DIEKTPOHHBII
pecype] : yueb. mocobue mis By3oB / H. C.
Axmeros, M. K. A3u3osa, JI. 1. bageiruna. - U3,
6-¢, crep. - Cankt-IleTepOypr : Jlans, 2017. - 367
c. : wi. - (YueOHuku a1 By30B. CrienuaibHas
utepatypa). - ISBN 978-5-8114-1716-2.

VYy4ebHOEe mocodue

2017

9BC «JIa"b»




8.3.

CHUCTEM

ITepevyens npogeccnoHANBHBIX 023 JAHHBIX M MHGPOPMALMOHHBIX CIIPABOYHBIX

byTtnepoBckue coolreHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYypH. /

00O «/HHOBalIMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —

Kazaus :

00O «MHHOBalIMOHHO-U3AATEILCKUN T0M «byTiepoBckoe Haciaeaue»», 1999- . Pexum

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

XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.

Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus
Ne Hanmenopamie IO PexkBH3UTHI L[OFOB?pa
n/n (nara, HOMep, CPOK NeMCTBUA)
1 | Windows HoroBop Ne 690 or 19.05.2015r., cpok
JENCTBUS - OECCPOTHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nerictBus - 6eccpouno; Joroop Ne 727 ot
20.07.2016r., cpok neHcTBHs - 0ECCPOUHO
8.5. Onmcanue MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYILIECTBJICHUSI
00pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE
HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U
N Ap- 00LEKTOB Il POBEEHHsE . IlepeyeHb OCHOBHOI0O 000OPY10BAHUSA
N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHON
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
AyauTopus ISl CaMOCTOATEILHON PabOThI Croun yueHn4eckui - 26 mir., ¢ty - 26 mr.,
1 | [I-401) KOMIIBIOTEP C BBIXOJOM B CEThb UHTEPHET -
16 mr.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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