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1. Hean u 32024 OCBOCHHMS AUCHMILINHBI.
IMenpr0o ocBOEHMA AUCLUIUIMHBL «PemeHue 3amad B Kypce HEOPraHUYECKOU

XUMHUAWNY:
-3aKpEeIUICHUE T0Jy4aeMbIX (yHIaMEHTAIbHBIX TEOPETUUECCKUX 3HAHUM;

-puoOpeTeHrne HEOOXOAMMBIX HABBIKOB IPH  PEIIEHWU PACUYETHBIX H
HKCIIEPUMEHTANBHBIX 337a4 Ha (U3UKO-XMMHUYECKHE CBOWCTBA XUMHUYECKUX
JJIEMEHTOB M UX COCIMHEHUH Ha OCHOBE Iiepuoauyeckoro 3axoHa JI.M.
Menpeneena;

- 3HAKOMCTBO C (1)I/ISI/IKO-XI/IMI/I‘{€CKI/IMI/I 3dKOHOMCPHOCTAMMA TCUCHUA XUMHUYCCKHUX
peaKI_II/Iﬁ N H3YyUCHHUC 0a30BBIX TCOPCTUUCCKHUX OCHOB TCPMOIAWMHAMUKH,
XUMHYECKOU KHHCTUKH, DJICKTPOXUMHUHU U PCIHICHUC PACUYCTHLIX 3a/1a4;

- OCYHICCTBJICHUC MCKIIPCAMCTHBIX H KYPCOBBIX CBsI3el B mponeccc pCuICHUA
PaCUYCTHBIX 3a1a4,

- Pa3sBUTHUC HHTCPECAa CTYACHTOB K BBI6paHHOﬁ JAUCHUIINIMHC, aKTHBH3allUAd HX
CaMOCTOSITEJIbHOU ACATCIIBHOCTU.

3amaun JUCIHUILIAHEL:

- pacCMOTPCTb OCHOBHBIC MCTOAbBI U CITOCOOBI peuicHusd paCudCTHBIX 3aJdad Ha
CBOMCTBA XUMHYECKHX DJIEMEHTOB U X COCHHHGHHﬁ;

- PacCMOTPETb OCHOBHBIE MOHATHS TEPMOJMHAMUKH, TEOPUU PaCTBOPOB,
KUHETUKHU, OJJIEKTPOXMMHMU M 3aKpPENUTh OTU IIOJOXKEHUSI Yepe3 pelIeHue
pacuyeTHbIX 3a/a4;

- u3yuuTh cBoMcTBa aneMeHTOoB I[ICXD u uUX coenuHEHUM Yepe3 pelleHue
OKCIIEPUMEHTATBHBIX M PACUYETHBIX 3a7a4 B TMEJArOrHYeCKO ¥ HaydYHOU
nestenpbHOocTH  (IIC  «Ilemaror (memarormueckass JeATeIbHOCTH B cdepe
JIOIIIKOJIPHOTO, HAYaJIbHOTO OOIIEero, OCHOBHOI'O OOINEro, CpeaHero oOIIero
oOpa3oBaHus) (BOCIUTATENb, YYUTENb)» YTBEPKICHHBIN TpHKazoM MUHTpyna
Poccum ot 18 okts6pst 2013 r. N 544n)

2. Mecrto aucuumiudbl B ctpykrype OITIOII BO
JucuunnmHaa «Pemenue 3agady B Kypce HEOPraHMYECKOW XUMHHW» BXOJUT B

BapuaTUBHYI0 dacTb Omoka bl jguctmmumH 1o BRIOOPY  CTYACHTOB
npoeCCUOHANBHOTO ILHKJIAa OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl IO
Harnpasiienuto noarotosku 04.03.01 «Xumus» (Heopranndeckas XuMusi U XUMHUS
KOOPJAUHAIIMOHHBIX COCIMHEHUM ).



JucuunnuHa «Pemenne 3am1ad B Kypce HEOPraHUYECKOM XUMUU» COACPIKATEIBHO
B3aMMOCBsA3aHa C JUCLUIUIMHAMU MAaTEMaTUYECKOIO U E€CTECTBEHHOHAYYHOI'O
LAKJIA.

3HaHMs, YMEHHMS W HaBBIKM, NPHUOOPETEHHbIE B IIpolecce 00yyeHus
pelIeHHI0 3aJady B Kypce HEOPraHMYeCcKOM XHUMHUHM HEOOXOJUMBI s
MOCJEAYIOIIETO OCBOEHUS IPYTUX XUMHUYECKUX JUCIUILINH.

N3yuenne maHHOW MAMCIUIUIMHBI HANpaBJIE€HO HA OCBOEHHE OO0OOIIEHHBIX
TPYIOBBIX ()YHKIIHMA

[1C «Ilenaror (megaroruueckasi JesTEIbHOCTb B cepe JOUIKOIbHOI0, HA4YaIbHOTO
o0111ero, OCHOBHOTO o00I1IIeT0, cpeaHero oo61ero oOpazoBaHus) (BOCIHUTATENb,
YUUTENb)» YTBEPKACHHBINA nprukazomM Muntpyna Poccun ot 18 oktsa6ps 2013 r. N
5441 OT® - Ilegarornyeckasi I€ATEIBHOCTh MO MPOEKTUPOBAHHUIO U pEAIM3ALUU
o0Opa3oBaTeapHOr0 Mpolecca B 00pa3oBaTEIbHBIX OpPraHU3alUgX AOLIKOILHOTO,
HA4YaJIbHOTO OOIIEero, OCHOBHOT'O 00IIIET0, CPETHEr0 0011ero 00pa3oBaHus

3.TpeGoBaHus K pe3yibTaTaM OCBOEHHUS COAEPKAHUS TUCUUILIUHBI.

[Ipomecc wu3ydyeHUs IUCHMIUIMHBI HampaBieH Ha (HOPMHUPOBAHUE JIIEMEHTOB
ciaenytomux kommereHuu B cootBeTcTBUM ¢ GI'OC u OIIOII BO Ha manHoMy
HaIpaBJICHHUIO:

npodeccuoHaIbHBIX KOMITETEHIIUN:

[IKC-1.3 BpiOupaer TeXHHWYECKHE CpEICTBA MU METOJbl HCHBITAaHUU (W3 Habopa
HMMEIOIIMXCS) JJIs pelIeHns TTocTaBiIeHHbIX 3a1a4 HUP

I[IKC - 3.1 3HaeT U MOXET TMPUMEHITh Ha TPAKTUKE COBPEMEHHBIC
AKCHEPUMEHTAIbHBIE METOJIbl [l YCTAHOBJICHHS CTPYKTYpPhl HEOPraHMYECKUX
COCIMHEHUN

B pesynbrare ycBOCHUS TUCHIHUILIMHBI 00yUJarOIINICS JOJDKCH:
3HATh:

TpeOOBaHUs, IPEABSIBISIEMbIE K KAUECTBY ChIPbsi, OCHOBHBIX U BCIIOMOTaTEIbHbBIX
MateprayioB. HopMmaTWBHBIC TpPaBOBBIE aKThl W JIOKAJIBHBIC TOKYMEHTHI IIO
TEXHOJIOTUYECKOMY OOECIIEUEHHIO TPOU3BO/JICTBA; IIpaBuia 0hOPMIICHUSI HAYYHOT O
oT4YeTa, CTAaThU WU JIOKJIana; TpeOOBaHMS, MPEIBABISIEMbIC K KAa4eCTBY CHIPbSI,



OCHOBHBIX ¥  BCIIOMOTATEIBHBIX MAaTEPHAIOB,TEXHOJOTHIO  TIPOU3BOJICTBA;
o0opyioBaHue J1abOpaTOPUM U IIpaBUiIa €ro SKCIUTyaTaliuu

YMeTh:

KanmubpoBath mnpubopbl Uisi TpPOBEACHUS JA0OpAaTOPHOrO aHaiau3za Mpood
(oOpasuioB) ceipesi U mnonydadpukatoB  [logroraBnuBaTh HUCXOIHOE CHIPhHE,
OCHOBHBIE W BCIIOMOTATEIbHBIC MaTEpHAbl C Y4EeTOM TpeOOBaHUN OXpaHbI,
JOCTOMHO TPEACTABIATH PE3YIbTaThl IPOBEICHHOTO UCCienoBanus; KaimmopoBarh
npuOOpsl 1Ji1 MpOBeJeHUs J1abopaTopHOro aHanu3a Mpod (00pas3IoB) CHIPbS U
nonypadbpukaTtoB  [logroraBamBaTh  MCXOJHOE  CHIphE,  OCHOBHBIE M
BCITIOMOTATEIbHBIC MaTEPUAITBI C YUETOM TPEOOBAaHUN OXpaHbI

Bnaners:

HaBBIKAMU MOJTOTOBKH MHCTPYMEHTAPUSI U XUMUUYECKOW MOCYABI JJIsl IPOBEICHHUS
UCIBITAHUM ChIpbst U MONY(}HaOpPUKATOB; MpHUEMaMU JIOBEJECHUS PE3YJbTaTOB
UCCJIEIOBAaHUN [0 LIMPOKOTO Kpyra HAay4HOW OOIIECTBEHHOCTH; HaBBIKAMHU
UCITIOJIb30BAHUS TEXHUYECKUX CPEJCTB JJI PELIEHUS HCCIIEI0BATEIbCKUX 3a4ay.

(IIC  «Ilemaror (memaroruyeckas ACSATENBHOCTH B cdepe JOMIKOJIBHOTO,
HAa4YaJbHOTO OOIIEro, OCHOBHOTO OOIEro, CpeaHero oOmero oOpa3oBaHMS)
(BociuTaTe b, YUUTENh)» YTBEPXKACHHBIM Tpukazom MunHTpyna Poccum ot 18
okTsa0pst 2013 r. N 5441 T®d - A/01.6 O6menenaroruueckas ¢yukmuus, A/02.6
BocnurarensHas nestenbHocTh, A/03.6 PasBuBaromas paestenpHocTb, B/03.6
[Tenarornueckast AeATEILHOCTD O peaIU3allUK MMPOTPAMM OCHOBHOTO M CPETHETO
obmrero oOpazoBaHus)

4.Coaep:xaHue U CTPYKTYpPa JUCUMILIUHBI
Tabnmuna 1. Comepxanue nucuuriauHbl (Momynsi) «Pemenue 3amau B Kypce

HEOPraHUYECKOU XUMU)

Ne | HaumenoBan | Coaepikanue paszziena Kon HanmeHnoBan
ue KOHTPOJIA | ue
pas3 .
paznena/Tem pyemMou OLIEHOYHOTO
nen
bl KOMIIETEH | CpEelICTBa
a
nmuu (WA
€€ 4acTH)




2 3 4 5
Brognas O6mue Bompocsl Teopun  u | [IKC-1.3, | Kontp.pabot
JEKIUA METOJIUKH perreHus 3an1ay B kypee | [IKC  —|a
Heoprannueckon xumuu. Ponb u | 3.1
Komnoksuym
MECTO 3aJad B JIaHHOM Kypce.
MexnpeaMeTHble U KYpCOBBIE TectupoBanu
CBSI3U Kak TUATAKTUYECKOE e
yCIIOBHE COBEPILICHCTBOBAHMUS
y4eOHOTr0 Tporiecca Mpy peiieHuH
3a7a4 10 XUMHUHU.
O6mrue peKOMeHAaIun K
pelIeHno 1 opOPMIICHHIO 3a/1ad.
Turnsl u | bynyr  usnoxensl  ocHoBHbIE | [IKC-1.3, | KonTp.pabor
HOMEHKJIATy | HOMEHKJIaTypsl Heopranudeckux | [IKC — —|a
pa BEIIIECTB. Knaccuduxanus | 3.1
KomokBuym
HEOpraHU4vec | HEOPraHUYECKHUX BEILECTB:
KHUX BEIIECTB | KUCIOTHBIE u OCHOBHBIE WuTepHer-
ruapokcuasl. Conu. Kucnorssle u TECTUPOBAHU
OCHOBHBIE OKCHUJBL. AMGOTEpHBIE e
TUAPOKCHUIBI U OKCHU/IBI.
buHapHbIie coeTMHEHUA.
OcHOBHBIE Teopuss  ocHoBHbix  raszoBbix | [IKC-1.3, | Kontp.pa6ot
NOHATUS W | 3aKOHOB. Bpiuncnenust cocrasa | [IKC —la
3aKOHBI ra30BBIX cMmecen, 3akoH | 3.1
. KoimokBuym
XUMUU. napUyaIbHbIX JABJICHUI;
pacueTHbIC hopmyIIBl Ha NuTtepHeT-
BBIYHCIICHUS XUMHUYECKHUX TECTHPOBAHH
dbopMyn BemIeCTB, XUMHYECKHUX e
HKBUBAJICHTOB u CJIOKHBIX
BEILIECTB; 3aKOH SKBHUBAJIEHTOB.
Crexuometrp | CoctaBneHue ypaBuenuii | [IKC-1.3, | Kontp.pabot
UYECKUE xumMuyeckux peakuuii u pacuetst | [IKC —la
pacuersl B |10 HUM. Pacuersl mo 3akony | 3.1
KomnmokBuym
XUMUU SKBUBAJICHTOB.
NuTepuer-
TECTUPOBAHU

€




Crpoenne Teopernueckune ocHoBsl | [IKC-1.3, | Kontp.pabot
aTOMOB. BBIUHCIICHUM: sueprun | [IKC —la
[lepmonguyec | 3JIEKTPOHOB,  JUIMHBI  BOJHHEI | 3.1
. Komnoxksuym
KUl 3aKOH. | QJIEKTPOHOB, MAacCChI
SBnenue 3JIEMEHTAPHBIX YacTHll, WnrepHer-
paJlOAKTUB | IOPSAJKOBOTO HOMEpA BJIEMEHTA TECTHPOBAHU
HOCTH. (3akoH Mo3znn), SHEPIUs e
Snepnbie VOHU3AIIUY, OTHOCUTEIIbHOM
MPEBPAILICHU | JIIEKTPOOTPULIATEIILHOCTH, 3apsaa
s1. U MacCOBOTO 4YHCJa 3JIEMEHTA B
npoiiecce PaalOaKTUBHOTO
pacnazga, nepuoja nojaypacnaaa u
CpelHEN MPOJOIKUATEIBHOCTH
YKU3HU PaIUOU30TOTIOB.
Ouepretuka | PaccmatpuBatorcst Teopetuueckue | [IKC-1.3, | Kontp.pabot
51 OCHOBBI Beiunciaenuit | ITIKC —la
HaIlpaBJICHU | CTaHAAPTHBIX teroT | 3.1
e oOpa3oBaHus BEILIECTB " Komnoxamym
XUMHYECKUX | TETUTOBBIX 3((PEKTOB XUMHUECKUX WuTepHer-
MPOLIECCOB. | PEAKLIMH. Breraucnenus, TECTUPOBAHU
DNeMEeHTHI OCHOBaHHbIE Ha  B3aUMOCBS3U e
XUMHUYECKOU | BHYTPECHHEN SHEPTUU 51
TEPMOANHAM | SHTAJIBIIUU. Brruncnenue
UKH. U3MeHeHHsT HHeprun [ubbca wu
SHTPOIHNHU B Pa3JIMYHbBIX
XUMUYECKHUX peakusx.
[Iprumenenue
TEPMOJUHAMUYECKUX  (PYHKIUH
TUTst XapaKTEPUCTUKHU
peaKIMOHHOM CITIOCOOHOCTH
BEILIECTB.
Xumnyeckas | Teopetnueckue ocHoBhl | [IKC-1.3, | Kontp.pabot
KMHETUKA W | XUMHYECKON KUHETUKU u | I[IKC —la
PaBHOBECHE | PABHOBECHS. 3.1
KoimokBuym
Brruncnenuss CkOpocTH peakiuu
o KOHLICHTpALUSIM Hureprer-
TECTUPOBAHU
pearupyommx BEILIECTB. .

OnpeneneHue mnopsigka peakium.




Brruucnenue BpPEMEHU
IIPOTEKAHMS peakuu pu
U3MEHEHUH TEMIIEPATYPBHI,
ONPEAECICHUE  TEMIIEPATYpPHOIO
ko3¢ dulrenTa u SHEPIUU

AaKTHUBallnu XUMHUYECKOU pe€aKunu

(mpaBunmo  Baut - Toddoa,)
ypaBHEHHUE Appenuyca.
Boruncnenus UCXOHBIX u
PaBHOBECHBIX KOHLIEHTpalui
pearupyronmx BEIIECTB,

KOHCTAHThl PABHOBECUSI PEaAKIUU
M0 TapIUaJIbHBIM  JIaBJICHUSIM.
Onpenenenue N3MEHEHUS

suepruun I'm66ca AGO peakuuu

o 3HAYEHUIO KOHCTaHTBI
paBHoBecuss  Kp.  Cwmemenue
XUMHUYECKOTO paBHOBECHS

(mpunuun Jle - Hatense).

8. | Obmue OcHoBuble cniocoObl BeipakeHus | [IKC-1.3, | Kontp.pabor
CBOMCTBA KOHUECHTPALUHU pactBopoB. | [IKC —la
pactBopoB. | PactBopuMOCT®S. OHepretuka | 3.1

Komnnoksuym
PactBopumo | pacTBOpeHUA.
CThb NuTepuert-
BCIICCTB. TECTHPOBAHU
e

9. | CpoiicTBa Onpenenenue ocmotudeckoro | [IKC-1.3, | Kontp.pabot
pacTBOpOB JaBlieHusT pacTBopoB mo 3akony | [TKC —la
HeanekTpon | Bant — Todda. Beruucnenus | 3.1

KommokBuym
UTOB. JNABJICHUsI Tapa, TEeMIIepaTypbl
3aMep3aHus U KUIIEHUS paCTBOPOB NurtepHer-
HEDJICKTPOJIUTOB  (MEpBBIA U TECTHPOBAHU
BTOPOI 3aKOHBbI Payrs). e

10. | CporicTBa Teoperuueckue ocHoBbl pacueta | [IKC-1.3, | KonTp.padot
pacTBOpPOB n3oroHnuyeckoro koddpduimenta | [IKC  —|a
3JIEKTPOJIUTO | PaCTBOpPa CUJIIBHOrO 3JekTpoisurta | 3.1

KommokBuym
B M0 OCMOTHYECKOMY JIaBJICHHUIO

pacTtBopa, MO JaBJICHUIO Mapa

NuTtepner-




pacTBOpUTENS HAJ PACTBOPOM, IO TECTUPOBAHU
MOBBIIICHUIO TeMIEpaTypbl e

KUTICHUS pactBopa, 1o

MOHWKEHUIO TEMIIEPATYPhI

3aMep3aHust pactBopa.

Brruucnenus CTEIICHU

JACCOLIMALIUY JIEKTPOIUTA.

11. | IIpousBenen | Boiuncienue kouuentpanuu | [IKC-1.3, | Kontp.pabor
ue MOHOB manopactBopumoro | [IKC  —Ja
pacTBOPUMO | AJIEKTPOJIUTA B €r0 HACHIILIEHHOM | 3.1

Komnoksuym
CTH. pactTBOpe W B  NIPUCYTCTBUU
VYcnosue OJTHOUMEHHBIX MOHOB. NuTtepuer-
BbINIAJCHUsA | Brrunciienue ITP TECTUPOBAHU
ocajka. MaJIOpaCTBOPUMOTO SJICKTPOJIUTA. e
Honnoe Onpenenenue YCJIOBUH
MPOU3BEJICH | BBIMAJICHUS OCAJIKA.
ue BOJBI.
Onpenenenue BOJAOPOIAHOTO
Bonoponnst
. oKa3aTes pacTBopa.
17}
Brruncnenue pH CUJIBHOTO
MI0Ka3aTelb.
ANEKTPOJIUTA  C YETOM  €ro
I'mnponus P y
. kod(dduimenra axkTuBHOCTH, pH
coJIei.
OydepHBIX PacTBOpPOB.
CocrtaBneHue MOJIEKYJISIPHO-
VMOHHBIX YPaBHEHWI THAPOIM3A.
Coneii. BpluncieHne KOHCTaHTHI
TUAPOIU3a U CTENEHU TUAPOJIn3a
COJIEH.

12 | Oxucnurens | Teopetuueckue ocHoBbl OBP. | IIKC-1.3, | Kontp.paboT
HO- Hamnpasnenne, 3/IC u koncranta | [IKC —|a
BOCCTAHOBHUT | OKHCIIUTEIIbHO— 3.1

. KommokBuym
€JIbHbIC BOCCTAHOBHUTEJIbHBIX peaKkiuil.
peakiuu MonsipHble Macchbl 3KBUBAJICHTOB NurtepHer-
BEILIECTB B OKHCJIUTEIBHO— TECTUPOBAHU
BOCCTAHOBUTEIILHBIX MPOLIECCAX. e

13. | Dnexrpoxum | YpaBHEHUE HepHcra. Psn | IIKC-1.3, | Koutp.pabot
AYECKUE CTaHJAPTHBIX anekTpoasbix | [TIKC —la
CBOICTBA IIOTEHLUAIOB MeTaiuios. | 3.1

KomokBuym
l'anpBaHmyeckue 3JIEMEHTHI:




METAJLIOB ONpENICIICHHE /1C WNuTtepHer-
rajbBaHUUYECKUX AJIEMEHTOB. TECTUPOBAHU
Koppo3us MeramnoB u MeToasbl e
3allUTBl  OT  HEe. Teopus
AJIEKTPOJIN3a BOJIHBIX PaCTBOPOB U
pacIiaBoB 3JIEKTPOIUTOBR:
Bbluncienne JJC monspuszanum,
MOTEHIIMANa Pa3il0KeHUs. 3aKOHBI
®Dapanes.

14 | KommnekcH | Homenknatypa u  ctpoenue | [IKC-1.3, | Kontp.pabot
bIC KOMILJIEKCHBIX coequnenuid. | [TIKC —la
coenunenus | [lomydyenue u cBomcTBa | 3.1

. Konnoksuym
KOMILJIEKCHBIX COCTMHEHUH.
Y CcTONYNBOCTD KOMILIEKCHBIX NuTepuer-
COE€IMHEHUH. TECTUPOBAHHU
e

15 | Xumunueckue | PaccmarpuBarorcs cBoiictBa S — | [IKC-1.3, | Kontp.pabor
cBoiictBa S | asemeHToB [-A u II-A rpynm. [IKC —Ja
— 3.1
AJIEMEHTOB. Komoxsiym

NuTepuer-
TECTUPOBAHU
e

16 | Xumnueckue | O630p cBorictB p-anemenTtoB IIIA, | IIKC-1.3, | Kontp.pabot
ceoictea P |IVA, VA, VIA u VIIA — rpynn I[IKC —|a
— BJIEMEHTOB 3.1

KommokBuym
HNuTtepHer-
TECTUPOBAHU
e

17. | Xumuueckue | O630p cBoiictB d- u f- amemenToB | [IKC-1.3, | Konrp.pabor
ceoiictBa d- | Ib, IIb, IlIb, IVB, Vb, VIb, VIIb [ [IKC —|a
u f- | u VIIIb — rpynm. 3.1
EMEHTOR KonnokBuym

NuTtepner-
TECTUPOBAHU

€




Tabmuna 2. O6mast TpyI0eMKOCTh AUCITUIUIMHBI COCTABIIICTS 3aU€THBIC €IUHUIIBI
(180 gacoB)

Bun paGoThr TpynoemMkocTh, 4acoB

1 cemectp Bcero
OO6m1ast Tpy10€MKOCTh 144 144
KonrakTHast pabota (B 4acax): 108 108
Jlexruu (J1) 54 54
[Tpaktuueckue 3ausatus (113) 54 54

JIaGopaTtopHsbie padoTs! (JIP) - -

CamocrosrenbHas pabora: 45 45

Bunx utorosoro kouTpos (3k3amen) | 27 27

Tabmuna 3. JIeKiuoHHbIE 3aHIATUSI

Nen/m | Tema

1 BBoanas nexuus

2 Turbl 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB

3 OCHOBHBIE TIOHATHS U 3aKOHBI XUMUH.

4 CTexuomMeTpruuecKue pacyeThl B XUMHUH

5 Ctpoenne atoMoB. Ilepuoauueckuil 3aKoH. SIBlieHUE PagOaKTUBHOCTH.

S nepHble npeBpanieHus.

6 DHepreTdka ¥ HaNpaBICHUE XWMHYECKHUX MPOLECCOB. DIIEMEHTHI
XUMHYECKOU TEPMOJUHAMUKH.

7 XuMHYecKass KHHETUKA U PABHOBECHE

8 OO6urue cBolicTBa pacTBOPOB. PacTBOPUMOCTD BEILIECTB.




CBoiicTBa pacTBOPOB HEAIIEKTPOJIUTOB.

10 CBoiiCTBa pacTBOPOB AJIEKTPOJIUTOB

11 IIpousBeneHue pacTBOPUMOCTH. YCIIOBHE BbINAJEeHUA ocanka. MoHHOoe
IIPOM3BEAEHUE BOIbL. BOIOPOIHBIN ITOKA3aTeNb. [ HAPOIU3 CONEH.

12 OKucCIUTENbHO- BOCCTAHOBUTEIIbHBIE PEAKIIUN

13 DIIEKTPOXUMHUUYECKHUE CBOMCTBA METAJIIIOB

14 KoMiiekcHbIle coe JUHEHUS

15 XHUMHYECKHE CBOMCTBA S — 3JIEMEHTOB U UX COCIMHEHUMN

16 XUMHUYECKHE CBOMCTBA P — 2IeMEHTOB U UX COCITMHECHUM

17 Xumnueckue cBoUcTBa d- U f- DIIEMEHTOB U UX COEIUHEHUN




Tabnuia 4. [IpakTuueckue 3aHATHS (CEMUHAPHI)

Ne Tema

3aHSTH

51

1. Tunel 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB.

2. OCHOBHBIE TTOHSTHS Y 3aKOHBI XUMUH.

3. CrexnoMeTpuyecKue pacueTbl B XUMUHU

4, Crpoenue atomoB. Ilepuogumyeckuii 3akoH. SIBIeHHE pagUOAKTUBHOCTH.
SAnepHbie npeBpaIeHUs.

5. DHepreTdka W HalpaBJICHHE XUMHYECKUX MPOIECCOB. JIEMEHTHI
XUMUYECKOU TEPMOIMHAMUKH.

6. XUMHUYeCcKass KHHETHKA U PaBHOBECHE.

7. OO6mue cBolicTBa pacTBOPOB. PacTBOPHUMOCTH BEIECTB.

8. CgolicTBa pacTBOPOB HEAIEKTPOJIUTOB.

0. CgolicTBa pacTBOPOB JIEKTPOJIUTOB

10. [Ipon3BeneHne pacTBOPUMOCTH. Y CIOBUE BBIMAACHUS ocanka. MoHHoe
MPOM3BEACHHUE BOJIbI. BOIOPOIHBIN MTOKa3aTeNb. [ MAPOIU3 COEH.

11. OKucCIuTeNbHO-BOCCTAHOBUTENIBHBIE peakiuu. Tunsl OBP. Metoas
nonoopa kodddurmentor 8 OBP.

12. DIIEKTPOXUMUYECKHUE CBOMCTBA METAJIIIOB.

13. KommnekcHble COCIUHECHUS.

14. XHUMHYECKHE CBOMCTBA S — JICMEHTOB.

15. XHUMHUYECKHE CBOMCTBA P — 3JIEMEHTOB

16. Xumnueckue cBorictba d- u f- aJ1eMeHTOB

Tabmuma 5. Jlabopatopuble pabOThl MO AUCHUIUIMHE (MOAYJIIO) — HE
MPeTyCMOTPEHBI

Tabnuia 6. CaMOCTOSITEIbHOE U3YUEHUE PA3/ICNIOB TUCIUILIMHBI




No

paszzaena

BOHpOCBI, BBIHOCHMBIC Ha CAMOCTOATCIIBHOC N3YyYCHHUC

2.

OCHOBHBIE KJ1aCChI HCOPraHN4CCKUX COCTMHECHUM

3. [TonsiTve «PKBUBAJICHT» B XUMUHU.
4. CrexuoMeTpruuecKue pacuyeTbl B Kypce HEOpraHUUeCKOM XUMUH.
6. Tunel XuMu4Yeckux peakiuii. BeeaeHue B XUMHUECKYIO0 TEPMOJUHAMHUKY.
7. O6patumble W HeEOOpaTUMbIE XUMHUUYECKHE peaKIuu. XHUMHYECKOE
paBHOBecue. [[pUHIIUIBI CMEIIEHUST XUMUYECKOTO PAaBHOBECHSI.
8-10. BonHbie pacTBOpBI HEDJIEKTPOJUTOB U AJIEKTpoauToB. Crabbie
CUJIbHBIC DJICKTPOJIUTHI

11. Boanblie pactBopsl cosielt. ['uapomnus.

11. [IpousBeneHue pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX JJIEKTPOJIUTOB.
VYcaoBus OCaXIEHUSI U PACTBOPEHUS OCATKOB.

12. OKHCITUTENHFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU. DJIEKTPOIN3 PACTBOPOB U
pacIuIaBoB.

14. KowmrinekcHbie (KOOpIUHAIIMOHHBIEC) COCTMHEHMUS.

15. XHUMHUYECKHUE CBOMCTBA S,- P,-d,-f- 2]IeMEHTOB U UX COCTUHCHUH.

5.01eHO4YHBbIe MAaTepHAJbI ISl TEKylero M PYO0e:KHOro KOHTPOJA
yCIeBaeMOCTH U MPOMEKYTOYHOI aTTeCTAMHU

Tekylmuil KOHTPOJIb YCIEBAEMOCTH CTYJIEHTOB OCYIIECTBIIAETCA B COOTBETCTBUU C

OaITbHO-PEUTUHTOBON cucTeMor arrectanuu oOydaromuxcs mo OIIOIT BO

KBI'Y. CBenenust 06 opranuzamnuu padOThHI IO TOW CHCTEME MPUBEICHBI HIDKE.

Kpurtepun ¢popmMupoBanus O1ieHOK (OIEHUBAHUS) YCTHOTO OMPOCca

YCTHBIIA Ompoc SBISETCS OJHWM W3 OCHOBHBIX CIOCOOOB yuéTra 3HaAHHMA

o6yan01uer0051 10 AUCHOHIIIMHEC «BBGI{GHI/IG B MCTOABI (1)I/ISI/IKO—XI/IMI/I‘-ICCKOFO

aHanu3a». Pa3BEpHYTHII OTBET CTyAEHTa JOJDKEH MPENCTABISITH COOOU CBSI3HOE,

JJOTHMYCCKHU ITOCJICA0BATCIBHOC COO6IH€HI/IG Ha 3aJaHHYIO TCMY, IIOKA3bIBAThb €TI0

YMEHHE MMPUMEHATH ONIPEACICHUS.




B pesynbrare ycTHOro ompoca 3HaHUs, OOYyYaromerocs OLEHUBAIOTCS 10
CIEYIOLIEH LIKAJIE:

6 0aIoB, CTAaBUTCS, €CJIM 00yYaIOIIUIACS:

MOJIHO M3JIaraeT M3YyYEHHBIM MaTepuall, AaéT NPaBUIBHOE OIPEAECICHHOE
SKOHOMHYECKHUX MOHITHH;

oOHapy»XuBaeT TOHUMAHME MaTepuaga, MOXKET OOOCHOBATh CBOU CYXKICHUS,
IPUMEHUTH 3HAHUS Ha MPAKTUKE, TPUBECTU HEOOXOUMbIC IPUMEPHI HE TOJBKO 110
y4eOHUKY, HO U CAMOCTOSITEJIBHO COCTABJICHHBIE;

N3JIaract Marcpuajg MOCJICAOBATCIIBHO W IIPABUIIBHO C TOYKH 3pPCHHUA HOPM
JIUTCPATYPHOTO A3bIKA.

4 Oamia, CTaBUTCS, €CJIM OOyYArOIIUICS Ta€T OTBET, yIOBJICTBOPSIONIUN TEM K
TpeOOBaHUAM, YTO U I Oauia «1», HO jgomyckaer 1-2 omulKu, KOTOPBIE caM Ke
ucripaBisier, U 1-2 Hempouéra B IMOCIEAOBATEIHBHOCTH U SI3BIKOBOM O(OPMIICHHHU
M3J1araeMoro.

2 621.]1.113, CTaBUTCA, CCJIIH O6yanOH1HfICH O6Hapy}KI/IBa€T 3HAaHHUC W IIOHHMMAHHC
OCHOBHBIX IOJIOKEHUM I[ElHHOﬁ TCMBI, HO:

N3JIaracTt MaTCpuajl HCIIOJHO U JOITYCKACT HCTOYHOCTHU B OIIPCACIICHUN HOHHTHﬁ;

HE yMEeT JOCTaTOYHO TUIYOOKO M JOKa3aTeJhbHO OOOCHOBATH CBOM CYKICHUS H
IIPUBECTH CBOM IIPUMEPHI;

U3JaraeT Marepuall HETOCJICIOBATEIbHO U JIONMYCKAaeT OIMMOKH B S3BIKOBOM
0(OpPMIICHUH U3JIaraeMoro.

0 OamnoB, CTaBUTCS, €CIM OOYYalOUIUICS OOHAPYXKMBAaET HE3HAHHE OOJbIICH
4acTH COOTBETCTBYIOIIETO pa3jiesia M3y4aeMoro Marepuana, JOIMyCKaeT OMUOKH B
dbopMynHpoOBKe.

Bamnbl «6», «4», «2» MOTYT CTaBUTHCS HE TOJIBKO 32 €IMHOBPEMEHHBIM OTBET, HO U
3a paccpeOTOYEHHBIM BO BPEMEHH, T.€. 332 CyMMY OTBETOB, JaHHBIX CTYJACHTOM Ha
MPOTSHKEHU N 3aHSITHS

Kpurepun dopmupoBaHus OLICHOK MO 3aJlaHUSIM JJII CaMOCTOSITENIbHOW pPadOThI
CTyJIeHTa (TUIOBBIC 3a7a4M):

«oTauyHO» (4 Oama) - oOydaronuiics mokaszan riiyOoKHe 3HaHUs Marepuala 1o
MOCTaBJICHHBIM BOIIPOCAaM, I'PAMOTHO, JIOTUYHO €r0 M3JaraeT, CTPyKTypUpOBaIl U
Je-Tanu3upoBain UHpopmaluio, uzderas NpOCTOro MOBTOPEHHS] MHPOpMAIUU U3



TeKcTa, HWH(pOpManus IMpea-cTaBieHa B mnepepadoraHHoM Buje. CBoOOAHO
UCIIOJIb3yeT HE0OX0oAUMbIE (POPMYJIBI IPU PELICHUH 3a]a4;

«xopoiro» (3 Oamra) - oOydaromuics TBEPAO 3HAET Marepual, rpaMOTHO €ro
u3JIaraeT, He JOMyCKaeT CYIIECTBEHHBIX HETOUHOCTEH B IIPOIECCE PEIICHUS 3a/1ay;

«YAOBJIETBOPUTENBbHO» (20ay1) - oOydyaroluiics HUMeeT 3HaHUS OCHOBHOIO
MaTepuaia 10 MOCTABIEHHBIM BOIPOCAM, HO HE YCBOMJI €ro JeTallei, JOIyCKaeT
OTJeJIbHbIE HETOYHOCTHU MPH PELIEHUU 3a]1ay;

«HEYJIOBJIETBOPUTEIBHO» (MeHee 2 0ayuioB) — O0ydaromuiics AOIyCKaeT rpyOble
OLIMOKH B OTBETE HA MOCTABJICHHBIE BOMPOCHI U MPHU PEIICHUH 3a/1a4

5.2. OueHouHble MaTepHalibl s pyOeKHOro KOHTpois. PyOexkHbIi KOHTPOJIb
OCYILECTBIISIETCS 1O 0OJIee WM MEHEE CaMOCTOSITENIbHBIM pa3fenaM — y4eOHbIM
MOJYJISIM Kypca M TMPOBOJUTCA MO OKOHYAHUM H3YUYEHUs MaTepuajia MOIYJsS B
3apaHee YCTAHOBJIEHHOE BpeMs. PyOeXHbI KOHTPOJb NPOBOJUTCS C LEJBIO
OIIpe/IeNICHUs] KadecTBa YCBOEHMsI MaTepuasia ydyeOHoro Moayis B LeinoM. B
TEYCHHE CeMecTpa MPOBOAMUTCS TPU TAKUX KOHTPOJBHBIX MEPOINPUATUS TIO

rpaduky.

B kauectBe ¢dopm pyOeKHOTO KOHTPOJS MOXKHO HCIOJIB30BATh TECTUPOBAHME
(MMCbMEHHOE WM KOMITBIOTEPHOE), MPOBEJACHUE KOJJIOKBUYMA WJIM KOHTPOJIbHBIX
pabot. BeimonHgemble paboThI JOHKHBI XPAaHUTHCS Ha Kadeape TeueHnrn y4eOHOro
rojia U 1o TpeOOBAaHUIO MPEIOCTABIATHCS B YIpaBlIeHHUE KOHTPOJs KadecTBa. Ha
pyOexXHBIE KOHTPOJBHBIE MEPONPHUATHS PEKOMEHIYETCS BBIHOCUTH BECh
pOrpaMMHBINA MaTepual (Bce pa3Jielibl) M0 JUCIUILINHE.

Kputepuu ¢opMupoBaHHS OIEHOK IO KOHTPOJBHBIM TOYKaM (KOHTPOJIBHBIC
paboThI; KOJTTIOKBUYM )

(7 6ammoB) - craBUTCS 3a pabOTy, BBIMOJHEHHYIO MOJHOCTHIO 0€3 OIIMOOK |
HEJI0YETOB;  OOydYaroluiicsi JIEMOHCTPUPYET 3HAHHE TEOPETUYECKOro |
MPAaKTUYECKOTO MaTepuala 1o TeMe npakTuyeckou padotsl, pemieHo 100% 3anau;

(5 6anma) — cTaBuTCS 3a pabOTy, BHIMIOJHEHHYIO MOJHOCTHIO, HO TIPU HAJIMYWU B
Hel He Oojiee oaHON HerpyOoi OmMOKM M OJHOrO Hejodera, He Oojiee Tpex
HenoueToB.  OOydarouuiicss  JEMOHCTPUPYET 3HAHHE  TEOPETHYECKOro U
MPAKTUYECKOTO MaTepuaja TI0 TeMe MPaKTUYeCKOH paboThl, JIOIMycKas
HE3HAYUTEJIbHBIE HETOYHOCTH IIPU PELICHNU 3aaa4, pemeHo 70% 3anay;

(3 6amna) — craBuTca 3a pabOTy, eciu OakanaBp MPaBUILHO BHIMIOJIHUI HE MEHEE
2/3 Bceit paboOThl WM JOMYyCTHJ HE Oosiee OAHOW TpyOoOW OMMOKM W JBYX
HEJI04YeTOB, HE Oosiee OAHOU TpyOOW M OAHOU HerpyoOoil ommuOku, He OoJiee Tpex



HErpyObIX OIIMOO0K, 0JJHOM HerpyOoit. O0yuaronuiics 3aTpyaHIETCS ¢ TPABUIBLHOMN
OLICHKOM MPEI0KEHHON 3a71a4H, JA€T HEMOJIHBIA OTBET, pemeHo 55% 3amau

(menee 3 OayioB) — CTaBUTCA 3a pabOTy, €CIM YHCIO OIIMOOK U HEIOYETOB
MPEBBICKJIO HOPMY JIJIsi OLIGHKH 3 WJIM TMPaBUJIBLHO BBIMTOJIHEHO MeHee 2/3 Bcel
paboTsl. OOyJarouuiics: JaeT HEBEPHYIO OIIEHKY CHUTyaluH, pemeHo menee 50 %
3aad.

Kpurtepun popmMupoBaHusi OLIEHOK MO TECTOBBIM 3aJaHUSIM:

(3 6amna) — monmydaroT OOydYaroluecs: ¢ MPaBWIHHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbIE BOIPOChl. BrimonHeHo 100 % npeaiokeHHbIX TECTOBBIX BOIPOCOB;

(26anna) — mosyyaroT oOydaromuecs: ¢ MPaBUIBLHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BOMPOCHl — 80 —99 % ot ol1iero o0beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(1 6amma) — monmydaroT OOydYaromuecs: ¢ MPaBWIHHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbI€ BOIPOCH — 60 —79% 0T 0011er0 00beMa 3aJJaHHBIX TECTOBBIX BOIPOCOB;

(0 6amr) — momywaroT OOyYaroIIMecss MPaBUIbHBIM KOJUYECTBOM OTBETOB Ha
TecToBble BOmpockl — MeHee 40-59 % ot oOmero o0bemMa 3aJaHHBIX TECTOBBIX
BOIIPOCOB.

OHCHO‘{HBIC MaTCpHUaJibl JJIs1 HpOMG)KYTO‘{HOﬁ aTTcCTaluun. HGJILIO
IMPOMECIKYTOUYHBIX aTTCCTaHI/Iﬁ II0 AHUCHUIIIMHC ABJIICTCA OLCHKAa KadcCTBa
OCBOCHMA JUCHUITIINHBI 06y‘la}OI[II/IMI/IC$I.

[TpomexxyTouHasi aTTecTanius IpeaHa3HaueHa sl 0ObEKTUBHOTO TOITBEPIKICHHS
U OIEHUBAHUS JTOCTUTHYTHIX PE3YJIbTATOB OOYUCHHUS IMOCTIE 3aBEPIICHUS U3YUCHUSI
TUCHUTUIAHBL.  OCYIIECTBIAETCS B KOHIIE CEMECTpa U MPEJCTaBISIET CcoOoM
WTOTOBYIO OLIEHKY 3HAHUU MO AUCHUILIMHE B BUJIE NTPOBEACHUS SK3aMEHA.

[IpoMesxkyTouHas aTTecTamusi MOKET TPOBOJUTHLCS B YCTHOM, MUCBbMEHHOU (hopme,
u B (opme TectupoBaHus. Ha mpomexyTouHyro arrectanuio orBogutcs ao 30
0asoB.

Kpurepun ¢popMupoBaHusi OIIEHOK MO MPOMEKYTOUYHON aTTECTAINH:

«oTmuHO» (23 Oa/mtoB) — TMONYyYarOT OOydYarommecs, KOTOPbIe CBOOOIHO
OPUEHTUPYIOTCS B MaTepuaje W OTBeHaroT Oe3 3arpyaHeHui. OOydaromuiics
croco0O€H K BBIMOJIHEHUIO CIIOKHBIX 3aJlaHUi, MOCTAHOBKE 1IeJIe U BbIOOpE MmyTen
ux peanusainu. Pabota BBINIOTHEHA MOJHOCTHIO 0Oe€3 ommoOok, pemieHo 100%
3aj;ay;

«xopomo» (17 0OamnoB) — moaydarOT OOYy4aroIIMEcs, KOTOPbIE OTHOCUTEIBHO
MOJIHO OPUEHTUPYIOTCS B Marepualie, OTBe4YaloT 0e3 3aTpyAHEHUM, TOMyCKaroT



HE3HAUUTEIBHOE KOJIMYECTBO OMOOK. OOyyaromuiicss crnocoOeH K BBHITOJIHEHHUIO
CIIOKHBIX 3a7aHuil. PaboTa BBIMOTHEHA MOJHOCTHIO, HO UMEIOTCSL He OoJiee 0IHOM
HerpyOoil omuOKH W OJHOTO HEJouYeTa, He OoJiee Tpex Helno4eToB. JlomyckaroTes
HE3HAYUTEIIbHBIE HETOUYHOCTH NIPU PELICHNU 3a1a4, pemeHo 70% 3aaay;

«yAoBieTBOpUTENBbHO» (12 0OamioB) — mnony4aroT oOydarolHecs, y KOTOPBIX
HEJOCTAaTOYHO BBICOK YPOBEHb BJAJICHWs MarepualioM. B mporecce orBera Ha
DK3aMEHE JIOMYCKAIOTCS OIMMOKM W 3aTpyJHEHHsS MpH H3JI0KEHWW MaTepHana.
OOyuaromuiicsi MPaBWIBHO BBHITIOJIHII HE MeHee 2/3 Bceil paObOoThl MU JOIMYCTHI
He Oojee oHOM rpyOol OMMOKM U ABYX HEIOYETOB, HE Oojiee OJHOU TpyOol u
OJIHOM HerpyOoil ommnOku, He OoJjiee Tpex HEerpyObIX OIIMOOK, OJHOM HErpyOoil.
OOyuaronuiics 3aTpyAHsIeTCS C TPAaBUILHON OLIEHKOW MpeIIoKeHHON 3ajaud,
JlaeT HEMOJIHBIN OTBET, pelieHo 55% 3anay;

«HEYAOBIIETBOPUTENIHHOY» (MeHee 12 6aIoB) — moyry4yaroT o0yJarouiuecs, KOTopbie
JOTYCKAIOT 3HAYUTENIbHBbIC OmUOKH. OOydaronuics MMeeT JIMIb HadaJlbHYIO
CTeNeHb OpHMEHTalMK B Matepuaie. B pabore yucio ommbOOK U HEI0YETOB
MPEBLICUIIO HOPMY JUIsl OIEHKH 3 WJIM TIPAaBWIBHO BBHITIOJIHEHO MeHee 2/3 Bcei
pabotel. OOyuaromuicsa JaeT HEBEPHYIO OLIEHKY CUTyaluH, pemeHo meHee 50%
3a/1ay.

Llenpro MPpOMEKYTOUHBIX aTTECTALMU MO JUCIUIUIMHE SIBIISIETCS OLICHKA KadyecTBa
OCBOCHUS TUCIUIUIMHBI 00yYarOIITUMHUCS.

Kpurepuu orieHkn kauecTBa OCBOCHUS TUCHUILIAHBI

Ornenka «ommumaHo»— oT 91 mo 100 GamioB — TeopeTHUecKkoe colepikaHue Kypca
OCBOEHO TIOJIHOCTHIO, 0€3 MPo0eIOB, HEOOXOUMBbIE MPAKTHUECKNE HABBIKU PAOOTHI
C OCBOCHHBIM MarepuasioM cpopMupoBaHbl. Bce mpemycMoTpeHHbIE TPOrpaMMOii
oOydeHusi ydeOHbIE 3a/laHUs BBITIOJHEHBI, KaUYe€CTBO WX BBIMIOJHEHHS OIICHEHO
guciioM OamioB, OMM3KMM K MakcHMaidbHOMY. Ha »Kk3ameHe cCTyaeHT
JEMOHCTPUPYET TIyOOKHE 3HAHHUS MPETyCMOTPEHHOTO MPOTrpamMMoOil Marepuana,
yMEEeT YeTKO, JAaKOHMYHO W JIOTHYECKH IIOCJIeNI0BaTEeIbHO OTBEYAaTh Ha
MTOCTABJICHHBIC BOMTPOCHI.

Ouenka «xopoiio» — oT 81 10 90 OannoB — TEOPETUUYECKOE COAEpKaHUE Kypca
OCBOEHO, HEOOXOAUMBbIE TMPAKTUYECKHE HaBBIKU pabOThl CcHOPMUPOBAHBI,
BBITIOJIHEHHBIE Yy4YeOHbIE 3aJaHusl COAepKaT He3HauuTenbHble omuoOku. Ha
AK3aMEHE CTYJEHT JEMOHCTPUPYET TBEPJIO€ 3HAHUS OCHOBHOIO (IIPOrPaMMHOTO)



Marepuala, yMeeT 4Y€TKO, T'PaMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYaTh
Ha MOCTaBJICHHBIE BOMPOCHI.

OueHka «ynoBIeTBOpUTENbHO» — oT 61 g0 80 OawioB — TeopeTHYEeCKOe
coJiep>KaHKie Kypca OCBOCHO HE MOJIHOCThIO, HEOOXOIUMbIC TTPAKTUUECKUE HABBIKU
paboThl chopMHUpPOBAHBI YACTUYHO, BBIMOJHEHHBIC Y4YeOHBIC 3aJaHUsI COACpPIKAT
rpyosie ommbOku. Ha »5Kk3aMeHe CTYIEHT JEeMOHCTPUPYET 3HAHUE TOJBKO
OCHOBHOTO Martepualia, OTBETHI COAEPKAT HETOUHOCTH, CJIabd0 apryMEeHTHUPOBAHBI,
HapylleHa MOoCcae0BaTeIbHOCTh U3JI0KEHHS MaTepHaa

OneHKa «HEYJOBIETBOPUTENBbHO» — OT 36 10 60 OamnoB — TEOpeTUYECKOe
COJIep>)KaHME Kypca HE OCBOCHO, HEOOXOIUMBbIE TTPAKTUUECKHNE HABBIKU pabOTHI HE
c(hopMUpOBaHBI, BBIMOJHEHHBIC y4E€OHBIC 3aJlaHUsl COJepkKaT TpyOble OImMOKH,
JIOTIOTHUTEIIbHAS. CAaMOCTOsATEIbHAsL paboTa Ha/l MaTepUalioM Kypca He MPUBEAET K
CYIIIECTBEHHOMY TIOBBIIIICHUIO KauecTBa BBHITIOJIHEHUs Y4YeOHBIX 3amanuii. Ha
9K3aMEHE CTYACHT JEMOHCTPUPYET HE3HAHWE 3HAYNTEILHON YaCTH MPOrPaMMHOTO
Marepuaia, CYIIeCTBEHHbIE OIMMOKM B OTBETaX HAa BOMPOCHl, HEYMEHHE
OPUEHTHPOBATKLCS B MaTepHaie, HE3HAHUE OCHOBHBIX MOHATUMN TUCITUTIINHBI.

Takum 00pazoM, BBHITIOJHEHUE THUMOBBIX 3aJlaHUN, MPEICTABIEHHBIX B paszzene S
«O1eHOYHbIE MaTepHalIbl I TEKYIIETO U PyOeKHOTO KOHTPOJII YCIIEBAEMOCTH U
IPOMEXYTOYHOM aTTECTallMW» TO3BOJUT 00ECIEeUUTh CIOCOOHOCTh KPUTUUYECKH
OILICHMBATh TpeJiaracMble BApHUAHThI YIIPABICHYECKUX PEIICHUN U pa3padaThiBaTh
1 00OCHOBBIBATH MPEIIOKEHUS M0 UX COBEPIICHCTBOBAHUIO C YYETOM KPHUTEPUECB
COLIMAIIEHO-?KOHOMHUYECKOU 3((PEKTUBHOCTH, PUCKOB M BO3MOXKHBIX COILMATIBHO-
HPKOHOMHYECKUX MOCJIEJACTBHI M HAMpaBIeHO Ha (OPMUPOBAHUE KOMIIETECHITUH.

5.3 3aganus 1151 CaMOCTOSITENbHON PabOTHI

THUITIOBBIC 3a1aHUS IJIs1 CaMOCTOHTeHBHOﬁ pa6OTBI (KOHTpOHpreMBIC KOMIICTCHIINU
TIKC-1.3, TIKC — 3.1)

3aganue 1:

Uemy paBeH 3apsj sjapa M YUCJIO JICKTPOHOB B aTOMaX CIICIYIOMIUX SJIEMEHTOB:
yriepon C, cepa S, meaps Cu, 6apuit Ba, cepedbpo Ag?

HazoBute anemeHT, B siipe atToMa KOTOPOro cojepxkurcs 11 mpoToHoB.

Ha3zoBute 31€MeHT, B aTOME KOTOPOTO COJIEPKUTCS 26 SIIEKTPOHOB.



Yemy paBHO YHMCIO HEUTPOHOB B aTroMax cieAyromux wnu3ortomnos: 15N, 119Sn,
23507

Hanumure cuMBOJIBI H30TONIOB OJI0BA, aTOMBI KOTOPBIX cojaepxkar 66, 68, 69, 71,
72 HEUTpOHA.

Onpenenute MOJIEKYJSIPHYEO MacCy BOJIbI, MOJIEKYJIBI KOTOPOU COJEPHKAT TAKEIbIN
M30TOIl BOAOPOAA — ACUTEPHUU.

DJIeMEHT MeJlb CYHIECTBYET B BUJI€ ABYX M30TONOB: 63Cu u 65Cu. Conepxxanue B
npupojie nepBoro mzorona paBHo 73 %, Broporo — 27 %. Belunuciaute OTHOCH-
TEJNbHYIO ATOMHYIO MacCy MEJIH.

Yemy paBeH MOPSAKOBBIM HOMEP 3JIEMEHTA, MaCCOBOE YUCIIO OJJHOTO U3 U30TOINOB
KOTOpOTO paBHO 31, a 4KCI0 HEUTPOHOB paBHO 167

Snpo aroma HEKOTOPOTO 3JIEMEHTa CONEPKHUT 31 HEUTPOH; YMUCIO FIEKTPOHOB B
aTome paBHO 26. HazoBuTe 351eMEHT, H30TOIOM KOTOPOTO SIBJISICTCS TAaHHBIA aTOM.
Harnumwure cumMBOI 3TOr0 M30TOMA.

CKOJIBKO 3JIEKTPOHOB M IPOTOHOB BXOJMT B COCTAB aTOMa 3JIEMEHTA, KOTOPBIH
HAXOJIUTCS: a) B 5-M mepuojie U B modounoi noarpymnme VI rpymnmsr; 6) B 4-M 11e-
puoje u B riiaBHoi noarpynne III rpynmsi?

Yem OIIPCACIAIOTCA XUMHWYCCKHC CBOMCTBA 3JIEMEHTOB?

[ToquuHseTcs 1M JBUXKEHUE DJIEKTPOHA 3aKOHAM Kiaccuueckod mexaHuku? Kak
Ha3bIBaeTCs pasnesl GU3MKH, KOTOPHIH N3ydaeT IBM)KCHUE MUKPOUYACTHIL?

UYTto Ha3bIBaC€TCS ATOMHOW OPOUTAIBIO?

UTto XapakTepHu3yeT rjiaBHOE KBAaHTOBOE uKciio? Kakue 3HaueHus OHO MpUHUMAET?
Uro Ha3zwpiBaeTCs dHepreTudeckuM ypoBHeM? Uemy paBHO umcio opOuTanei Ha
JAHHOM SHEPreTHYECKOM ypOBHE?

UTto Ha3BIBAETCS ANEKTPOHHON 000I0YKOM (ITMEKTPOHHBIM CII0EM)?

Urto xapakTepusyet noboyHoe (opOutanbHoe) KkBaHTOBOE uncio? Kakue 3HaueHus
OHO MPUHUMAET JJISI KaXKJI0TO SHEPIe€TUYECKOTO YPOBHSA?

Kakyro ¢opMy MMEIOT M KaK Ha3bIBAIOTCS OpOWTA U, Uil KOTOPBIX MOOOYHOE
KBAHTOBOE YHCJIO0 paBHO: a) 0; 0) 1?

Kak nHazpIBaloTCs OpOUTANIN, I KOTOPBIX MOOOYHOE KBAHTOBOE YHUCJIO PABHO: a)
2; 6) 3?7 Yto Takoe SHEPreTUYECKHUI TO1ypOBEHb?

YeMy paBHO YHCIIO MOYPOBHEN HA TAHHOM SHEPreTHYECKOM YpOBHE?



Uto xapakTepuszyeT MarHuTHOE KBaHTOBoe uucio? Kakue 3HaueHUss OHO MPUHU-
MaeT ISl KaKJO0ro SHEPreTHYecKoro noaypoBHs? Yemy paBHO 4HCIIO OpOuUTaneu
Ha PHEPreTUYECKOM NOAypOBHE?

Yem oTanyaroTCs APYTr OT Apyra opOUTaIM, HAXOIAIIUECs Ha OJJHOM MOypOBHE?
Yro xapaKTepusyeT CIMHOBOE KBAHTOBOE YHCIIO?

Kakune 3HaueHns OHO MpUHUMAET?

Kax ¢hopmynupyercs npuniun [aynu?

Kaxkue smekTpoHbI Ha3bIBAIOTCS: @) CIAPEHHBIMU; 0) HECTTAPEHHBIMU ?

Kaxkoi#t nmpuHIUI onpenenseT mopsaoK 3aroJHEHNUS aTOMHBIX OpOUTaNIei 2JEKTpO-
Hamu? Kak on popmynupyetcs?

UYT0 Takoe OCHOBHOE COCTOSIHME aToMa?

B xakoM mopsijike 2JIEKTPOHBI 3aIIOJIHSIOT YHEPTreTUYECKHUE TTO1YPOBHU?
Uem omnpenenseTcss SHEPTHS NOAYPOBHS COTIIaCHO npaBmily KiieukoBckoro?
Kak popmymnupyercs npasuio ['yanga?

UTto moka3bIBalOT 3JIEKTPOHHBIE (POPMYIIBI aTOMOB?

UTo 1MoKa3bIBaIOT AIEKTPOHHO-Tpaduieckue hopmysbl aTOMOB?

B aromax Kakux 3J€MEHTOB MPOUCXOIUT «IIPOCKOK dSJEKTpOoHa» ¢ 4s- Ha 3d-
noaypoBeHb? UeM oH 00ycioBieH?

Kaxoit Tun rubpuamsanuu xapaktepeH is: a) kpemuus B SiCl4; 6) marHus B
MgBr2; B) amtomunus B A1Br3? Hapucyiite cxembl IepeKpbIBaHUS 3JIEKTPOHHBIX
0o07aKkoB B JaHHBIX MoJeKynax. KakoBa reomerpudeckas ¢opma 3TUX MOJEKYI?
SIBASIIOTCS 7T OHU TIOJISIPHBIMU WJTH HETIOJISIPHBIMH ?

Kakune u3 cnenyromux MOJIEKyYJl SBISIOTCS MOJSIPHBIMU U KAKME — HETOJSAPHBIMU:
OF2, MgBr2, PCI3, BC13, H2S, A1Br3? Ilouemy?

Monekyna okcuna yriepoaa (IV) C02 umeer muneitnyo Gopmy. CKOIBKO G- U T-
cBs3eil B aTOM Momekyne? Kakue osmektpoHHbIe oOO0Jaka aToMa yriepoja
Y4acTBYIOT B 00pa3oBaHuM 3TUX cBsizeil? SABnsercs nu monekyna C02 mossipHOi
WJIA HEMOJISIPHOMN ?

Kaxkue u3 CICAYIOIMHUX peaKHI/Iﬁ ABJIAKOTCA OKUCIUTCIBbHO-BOCCTAHOBHUTCIIbHBIMM

a) KOH + CuC12 — KC1 + Cu(OH)2;  6) KBr+ CI2 — KC1 + Br2;



B) Fe(OH)3 — Fe203 + H20; r) Pb(N03)2 — PHO + NO2 + O2?
3ananue 2:

3aKOHYHTE YpaBHEHUS CICAYIOMIHUX MPOIECCOB:

a) Al° - 3e-= B) N-3 - Se- = 1) Br2 + 2e =

0) S+6+ 8e-= r) Fe+3 +le- = ¢) Mn+2 - Se-=
Kakue u3 HUX SBJISIOTCS MPOIIECCAaMU BOCCTAHOBIICHUS?

Kakue u3 cneayroniux BemecTB MOTYT OBbITh: a) TOJIBKO OKHCIUTEISIMU; 0) TOJIBKO
BOCCTAHOBUTEIISIMHU; B) M OKUCIUTEISIMU, U BoccTtaHoBurensmu: Cr03, Mg3P2,
Na2Cr04, S02, KI, KNO02, LiC104, KH, Fe, H202, (NH4)2S?

VKax)uTe THUN KaXIOW W3 CICAYIOIMNX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX
peaKInM:

a) P + KOH + H20 — PH3 + KH2P02;

6) H2S03 + H2S — S + H20; B) KCIO3 — KCI1 + KCIO4;

r)  NH4NO03 — N20 + H20; n) Cu + HNO3 — Cu(N03)2 + NO +
H20;
e) AgNO3 — Ag+ NO2 + 02; k) Fe + CI2 — FeCI3.

MeTo10M 3JIEeKTPOHHOTO OajaHca COCTaBbTE YPAaBHEHHS OKHCIUTEIHLHO-BOCCTAHO-
BUTEJIBHBIX PEAKIIUH, KOTOPbIE MPOTEKAIOT IO CXeMaM:

a)  H2S +K2Cr207 + H2S04 — S + Cr2(S04)3 + K2S04 + H20

6) C+HNO03 — C02 +NO + H20

B)  Mn02 + NaBi03 + HN03 — HMn04 + BiON03 + NaN03 + H20
r) Nal + Nal03 + H2S04 — 12 + Na2S04 + H20

m) Mg+ HNO03 — Mg(N03)2 + N20 + H20

e)  Pb02+ MnS04 + HNO3 — PbS04 + Pb(N03)2 + HMn04 + H20
%)  KMn04 + NH3 — KNO3 + Mn02 + KOH + H20

3)  K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + 12 + H20

u)  H2C204 + KMn04 — C02 + K2C03 + Mn02 + H20

) C6H1206 + KMn04 + H2S04 — C02 + MnS04 + K2S04 + H20



I[JIH KaxXJ101 pPC€aKIrn YKa)XUTC BCHICCTBO-OKHCIWUTCIb W BCIICCTBO-BOCCTAHOBHU-
TCJIb, IMTPOUCCC OKUCIICHWA U ITPOLECCC BOCCTAHOBIICHUA.

K kakomy THIy OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN OTHOCUTCA Kaxaas
U3 CIIEAYIOLINX PEaKIUM:

a)  H202 + K2Cr207 + HCI — CrCI3 + KC1 + 02 + H20
6) H202 — H20 + 02
B)  H202 + KN02 — KNO3 + H20

Kakyto ponb (OKUCIUTENS; BOCCTAHOBUTEIS; U OKUCIUTENS, U BOCCTAHOBUTEJS)
UTPAET MEPOKCH BOAOPOJA B KAKIOM M3 ATUX peakuuii? CocTaBbTe ypaBHEHUS
peakiuii MeToI0M 3JIEKTPOHHOr0 OanaHca.

HpO,ZIyKTBI BOCCTAHOBJICHHA TICPMAaHI'aHATa KaJIUA KMn04 B MNPUCYTCTBUU KHCJIO-
Tbl, B IICJIOYHOM pacTBOpPC U B BO)IHOI>’I cpeac pPa3InvHbI. B kakux PCaKIAX
FHY6I/IHa BOCCTAHOBJICHUA TIICpPMaHI'aHATa KaJlhuAa HaI/I6OJ'IBIIIa$I; HauMCHBIIIAasd,
IMPOMCIKYTOYHAS

2KMn04 + 5K2S03 + 3H2S04 = 2MnS04 + 6K2504 + 3H20
2KMn04 + K2S03 + 2 KOH = 2K2Mn04 + K2S04 + H20
2KMn04 + 3K2S03 + H20 = 2Mn02 + 3K2S04 + 2 KOH

TunoBkle 3a1aHUS] PEUTUHTOBBIX KOHTPOJIBHBIX MEPOTIPUATHIA
(kouTponupyembie komnereHuu [IKC-1.3, TIKC — 3.1)

I periTuHrOBast TOUKa

1 BapuaHT.

1. ChopMynupoBaTh OCHOBHBIC Ta30BbIC 3aKOHBI.

2. Macca 10-3M3 a3zota (H.y.) paBHa 1,251-10-3kr. Beluuciaure mioTHOCTh a30Ta
10 BOJIOPOAY U BO3IIYXY.

3. Bbluuciaute MOJSIPHYIO MacCy S3KBHMBAJIEHTAa METalla, €CJIU B €ro XJIOpHUe
MaccoBas 10 xjopa 79,78%, MomnsipHas Macca SKBUBajeHTa xyopa 35,451/Moib.

4. Paccuuraiite JIMHY BOJHBI 3JEKTPOHA, €CIM CKOPOCTh ABUKEHUS JJIEKTPOHA
paBHa 2-108m/c.



5. Ckonbko cBoOoanbix d — opOutaneit coaepxkutcss B artomax Sc, Ti, V?
Hamumute smekTpoHHbIe (HOPMYITBI aTOMOB ATHX 3JIEMEHTOB.

2 BapuaHT.
1. ITpuauun IHaynu. IpaBuno I'yaaa. 2 npasuna KinroueBckoro.

2. Macca 87:10-6m3 napa npu 620C u nasnenunii 1,01-105I1a paBna 0,24-10-3kr.
Bbruncianre MosIeKyIIsIpHYIO MacCcy BELIECTBA U Macca OJJHOM MOJIEKYJIbI BEIIECTBA.

3. Beruuciaurte moiisipHyto Maccy skBuBaieHTa KHSO4 B crienyronmx peakiusx:
KHSO4 + BaCl2 = BaSO4 + KCI + HCI
KHSO4 + KOH = K2504 + H20.

Boruncnure suepruto (3B) Bo30yxkaeHUs 3ekTpoHa B aTome Na, eciu maphbl ero
norJiomnaroT GoToH ¢ JmuHOM BosHBI 4340-10-10Mm.

DHEPreTUYeCcKoe COCTOSHUE BHEIIHETO  JJICKTPOHA  aToMa  OMMCHIBAETCS
CIICAYIOIMMHU 3HaUYCHUSIMU KBAaHTOBBIX yuced: n = 3; 1 = 0; ml = 0. AToMbI KakKux
AJIEMEHTOB UMEIOT Takol 3JIeKTpoH? CocCTaBbTe 3JEKTPOHHBIE (OPMYJIBI aTOMOB
ATHX DJIEMEHTOB.

3BapuaHT

Jlalite onpeneneHue 4YeTbIpEM KBAHTOBBIM 4YMCIaM, KOTOPBIE HUCHIOJIB3YIOTCS IS
XapaKTEPUCTUKU SHEPreTUYECKOT0 COCTOSIHUS JIEKTPOHA B aTOME.

Paccunralite MOJApHYI0O MacCy SKBHBAJIEHTA METajjia, €CJIM NPU COCIUHCHUU
7,2:10-3xr Me c xjopom Obuto monydeHo 28,2:-10-3kr conu. MomnspHas macca
SKBHUBAJICHTA XJI0pa paBHa 35,45r/MoIb.

Onpenenute, CKOJIBKO MOJIEKYI Ta3a coaepxutcs B 1M3 raza npu 320C B kocMoce
nipu papinenuu 133,3-10-1611a.

Kakyro snepruto (3B) Hamo cooOmuTh HeBO30YKACHHOMY aTOMY BOJOPOAQ, YTOOBI
OH MOT UCITYyCKaTh U3JydeHue ¢ JIuHoi BoiHbl A=1500-10-10Mm?

Hamucats snexTpoHHyt0 popMyily aTomMa Kaiblusg U THTaHa. K kakomy ceMeicTBy
AJIEMEHTOB OHU OTHOCSITCS?

4 BapuaHT.
BoJstHOBBIE M KOPITYCKYJISIPHBIE CBOMCTBAa MUKPOYACTHLL. Y paBHEHUE ¢ bpoitns.

Boluncnure B 3NEKTPOH-BOJBTAX HSHEPTHI0 BO30YXKICHHUS 3JEKTPOHA B aTOME
KaJIBLIMS, €CJIU Naphl €r0 MOTJoMaoT (POTOHBI C JJIMHOW BOJHBI 6573-10-10Mm.



NonwnsupoBanubei noteHnman Hatpus | = 5,149B. Beluuciaure 3HEpruro
MoHM3auuu HaTpus (K>K/MOJB).

ATOMaM KakuX JJIEMEHTOB M KAKUM COCTOSIHUSIMM JITHX JJIEMEHTOB OTBEYAIOT
cienyrouie 3aeKTpoHHble (opmynbl: 152282 u 1S22S22P1 u 1S22S22P1 u
1S22S12P2?

Omnpenenute Mossipabie Macchl 3kBUBajIeHTOB H2SO4 u Cu(OH)2 B ciemyromux
peaKkuusx:

H2S04 + KOH = K2S04 + 2H20

Cu(OH)2 + HCIl = CuOHCI + H20.

S BapuaHr.

OCHOBHBIE XapaKTEPUCTUKUA XUMHUUYECKOM CBSI3H.

Onpenenute MOJISIPHYIO MacCy ABYXBAJICHTHOIO MeETajlla, €CIIH 14,2-10-3xr
okcuja 3Toro Meraiia oopasyrot 30,2-10-3kr cynbdara meTania.

Boeruncnure nnuny cszu C-Cl B CCl4 no crnemyronuM JaHHBIM: IJIMHBI cBsizeit C-
C u CI-Cl paBnbi cootBeTcTBeHHO 1,54:10-10 11 1,99-10-10M.

Jls aTroma ¢ 3JeKTpoHHOM cTpykTypoit 1S22S22P3 BnuinTe B TaOIUIly 3HAUYCHHS
YeThIpeX KBAHTOBBIX uucel: n, Iml, ms, onpenenure Kaxabld U3 AJIEKTPOHOB B
napajieIbHOM COCTOSTHUH

Howmep snextpona ... 1234567
n...

l..

ml ..

ms ..

Beruucnure cpeHO0 IUIOTHOCTh MO BOJAOPOJAY M MO BO3IYXY Ta30BOM CMECH,
o0beMHbBIE 1011 Ta30B B KoTopoit it CH4 u C2H2 paBubl 52 u 48%

6 BapuaHT.
KoBaneHntHast u HOHHAs CBSA3b.

Paccuuraiite nqiuHy BosiHbI e Bpoins nis Mosiekyn reiaust u gropa, IBHXKYIIUXCS
co ckopocthio 500 m/c.



Onpenemure no mnpasuwry KiloueBCKOro mOCIEAOBATEIBHOCTh — 3aIIOJHEHHUS
ANIEKTPOHAMU TMOAYPOBHEH B aToMax »JJIEMEHTOB, €ClM UuX CyMMbl ntl
COOTBETCTBEHHO PaBHBI 0,7uU8.

Kaxkas u3 cBsizeit - H— N, H— S, H— Te, H — Li - nau6onee nonsipuas? B kakom u3
aTOMOB CMEIIEHO AJIEKTPOHHOE 00JIaKO B KaXKJIOM U3 MPUBEJACHHBIX IPUMEPOB?

4,086-10-3kxr meTasia BBITECHSAIOT U3 KUCIOTHI 1,471 BOOOPOJa, U3MEPEHHOTO MPU
H.y. JTa *e Macca meTtauia BbeITecHseT 12,95-10-3kr cBMHLA U3 pACTBOPOB €TO
cosiel. BeIuuCInTe MOJSIPHYIO MacCy SKBMBAJICHTa CBUHIIA.

II peliTuHrOBast TO4YKa
1 BapuaHT.
Oo1ee nousTue o pacreopax. PactBopumocts. IlpaBuino CeMeHUEHKO.

IIpu cuntTeze ammumaka N2 + 3H2 < 2NH3 paBHOBecHe YCTaHOBHWJIOCH IpHU
CJIEYIOLMX KOHLIEHTPALUAX BEIIECTB (MOJIb/I):

CN2 = 2,5; CH2 = 1,6; CNH3 = 3,4. BpiunciuTe KOHCTAHTY PaBHOBECHUS ATOM
peaKIuu U UCXO0IHbIe KOoHIeHTparuu N2 u H2.

B cocTosiHiM paBHOBECHS CUCTEMBI

CO2 + H2 « CO + H20

peakiMOHHasi CMeCh UMeJia OO BEMHBIN COCTaB:
22% CO2, 41% H2. 17% CO u 20% H20.
Beruncnute Kp u Kc nns sroit peakuuu npu 1900K.

B kaxoit macce Boabl cienyeT pactBopuTh 30r Opommma Kaius s TOTyYCHHS
pacTBopa, B KoTopoil maccoBas o151 KBr pasHa 6%?

2 BapuaHT.
Paz0aBneHHbIe pacTBOPHI HEANEKTPOAUTOB. [laBnenue napa. (1s1it 3akon Payns).

Boruncnure monspuyro konneHTpanuio K2SO4, B 0,021 KOTOpOro conaepkKuTcs
2,74 pacTBOPEHHOI'O BEILIECTBA.

Hanuivte BripakeHUs] KOHCTAHT PaBHOBECHSI CJICAYIOIIUX OOPAaTUMBIX PEaKIIHI:
Fe304(t) + 4H2 < 3Fe(t) + 4H20(1)
4HCI1 + 02 «> 2H20 + 2CI12



C+CO2 < 2CO

[Ipu HEekoTOpOI TemmnepaType KOHCTaHTa paBHOBecus peakuuu H2(r) + Br2(r) <
2HBr(r) paBua 1. Omnpenenute cOCTaB paBHOBECHOM PEAKIIMOHHOM CMECH, €CIIU
JU1sl peakiuu ObLu B3sATHI 1Moab H2 u 2 moinb Br2.

3 BapuaHT.

CBoiicTBa pacTBOPOB HEINEKTPOJMTOB. Temieparypa 3aMep3aHUsi W KHUIIEHUS
HEDJIEKTPOJIUTOB. Bropon 3akoH Payis.

0,61 pactBopa runpokcuaa kanus coaep:xkut 16,8r KOH. Uemy paBHa MouisipHas
KOHLIEHTPALMS 3TOTO pacTBOPA.

IIpu cocrosnum paBHoBecus cucrembl N2 + 3H2 < 2NH3 xoHueHtpauus
y4acTBYIOIUX BemecTB Obutk (Mosib/i): CN2 = 0,3; CH2 = 0,9; CNH3 = 0,4.
PaccuuTaiiTe, KaKk M3MEHSETCS CKOpPOCTh MPSMOM M OOpaTHOW peakiui, eciu
NABJICHUE YBEJINYUTH B 5 pa3. B kakoM HarpaBlIeHUH CMECTUTCS paBHOBECUE?

Brerluncnure, BO CKOJBKO pa3 BO3pacTaeT CKOPOCTh PEAKIMU TMPU YBEIHUUYCHUU
temriepatypsl ¢ 200 10 800C, ecnu TeMrepaTypHbIi KO3 GUITUEHT 3TOW peaKIuu
paBeH 2.

4 BapuaHT.
3aKoH AEHCTBYIOIMNX Macc. MOJIEKYJIAPHOCTh U MOPSJOK PEAKIIUH.

B kakom HampaBieHun OyJIeT CMEIIAThCS PABHOBECHE C IOBBHIIICHHEM
TEMIIEPATypPbl U TABJICHHUS U1 CIACAYIOINX PEAKLINU:

2502 + 02 < 2S03; AH0298 = -296,6x/1x.

O6bemubIil coctaB peakiuu 2CO < 2CO + O2 Obun cinenyromum @O(CO2) =
88,72%; ¢(CO) = 7,52%; ¢(02) = 3,76%

Haitnute Kp u Kc s stoit peakuuu, eciu oOlllee JaBJICHHE B CHUCTEME IIpHU
nanHoi t-pe (2273K) pasna 1,0133-10511a.

Berauciure pactsopumocts BaCl2 B Boge mpu 00C, ecnu mipu 3Toii t-pe B 15,1
pactBopa coaepxkurcs 5,1t BaCl2.

S BapuaHr.

Qdusnueckass M XUMHYECKass Teopud oOpa3zoBaHus pacTBOpPoB. CrnocoOsl
BBIpaKEHUSI KOHIIEHTPAIlUd PACTBOPOB.



Ckopocts peaknuun  2NO + 02 <« 2NO2 onuceiBaeTcsi ypaBHEHUEM
v=kc2(NO)c(0O2). Bo ckonabko pa3 BO3pacTeT CKOPOCTb B3aUMOJICHCTBUS OKCHIA
azota (II) ¢ kucnopooM NMpu yBEIUUEHUHU AABICHUS B CMECU MUCXOHBIX Ta30B B 2
pasza.

Kakue o0wmEéMBI BOAbI M pacTBOpa ruiapokcuna Hatpus o(NaOH) = 20%, p =
1,225r/cm3 Hamo st mpUTOTOBJIEHUS pacTBopa Maccoit 200r ¢ MaccoBoil goJieit
TUIPOKCHIA HATPUsA, paBHOU 5%?

Hanuimure BeipaskeHe 3aK0oHa ACHCTBUS MacC JJIs pEakivil, HAYIIUX 10 CXEMaM:
A2(r) + B2(r) = 2AB(r);

A2(r) + B(T) = BA2(1);

2A2(t) + B2(r) = 2A2B(1).

6 BapuaHT.

CKOpOCTL XUMHUYECKOM PCaAKIMH. OT Kakux (I)aKTOPOB 3aBUCHT CKOPOCTH
XUMHUYECKOU PCaKIm.

Cxkopoctb peaknnn A+2B = AB2 npu kornentpaiuu A 0,2momns/1 u B 0,4monb/n
paBHa 0,08Momb/(;1 MuH). OnpenenuTe KOHCTAHTY CKOPOCTH B3aMMOJCUCTBUS A U
B u ykaxute e€ pa3MepHOCTb.

PaBrnoBecue B cucreme 2NO2 < 2NO + O2 npu HEKOTOPOH TeMImeparype
ycTaHOBUJIOCH TIpH KoHIeHTpanusx [NO2] = 0.06mons/m; [NO] = 0.24Momb/7;
[02] = 0.12monws/n. OmnpenenuTe KOHCTAHTY pAaBHOBECHS M paccuuTanTe
UCXO/IHYI0 KOHIIeHTpaluo NO2.

Onpenenute MOJISAPHYIO KOHIIGHTPAIIMIO pacTBOpa XJIOpWUJAa MAarHus, eciu
M3BECTHO, YTO B pacTBOpe o0bemoM 250mi conepxutcs 4,751 MgClI2.

[II periTuHrOBast TOUKA
1 BapuaHT.
OCHOBHbIE XapaKTePUCTUKU TEPMOANHAMUYECKON CUCTEMBI.

Onpenenmnte AHo0298Fe203, ecim npu peakumu Ha kKaxasle 80r Fe203
noraomaercsa 426,5 k[’ Tena0ThI.

Kak n3MeHs10TCs OCHOBHBIE CBOMCTBa OKCHIOB B psaay Li20 — Na20 — K20 —
RI20 — Cs20? OtBet nmaiite, paccuntaB AGo198 cuctemsr



Me20 + H20 = 2 MeOH.

CocTtaBbTe SJICKTPOHHO-MOHHBIC CXEMbl M 3dKOHYWUTC YpPAaBHCHHC CJICAYIOIMIUX
OKHCIHUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ:

P + HNO3 + H20 — H3PO4 + NO
H2S + HNO3 — S + NO2 + H20

MOXHO M B KaueCTBE OKHCIHTENS B KHUCIOW cpene ucnosb3oBaTh K2Cr207 B
CJIEYIOLUX MPOLIECCax MPU CTAHJAPTHBIX YCIOBUSIX:

a) 2F- - 2e- =F2; po = 2,85B; B) 2Br- - 2e- = Br2; ¢o = 1,06B;
0) 2CI- - 2e- — CI12; ¢o = 1,36B; r) 2I- - 2e- =12; oo = 0.54B.

CTAaHJAPTHBIM  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN TOTEHIIMAT (PO CHUCTEMBI
Cr2072- + 14H+ + 6e- = 2Cr3+ + 7H20 pasen 1,33B.

2 BapuaHT.
TepMOXuMUS U €T0 3aKOHBI.

Kakoe koiIM4ecTBO TEIUIOTHI BBIICIUTCS NMpU cropaHuu 22,41 meranna (H.y.) 1o
peaKIuu. CH4(r) + 202(r) = CO2(r) + 2H20(r), ecau AHfCH4(r) = -
74,85k ]1x/M07b; AHTCO2(r) = +393,51kIx/Moub; AHfH20O(r) =
241,84k ]I>x/MOb.

B kakoM HampaBieHMM HUXE TPUBEJICHHAas peakius OyaeT NpoTeKaTh
camonanpasneno: Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r). OtBet 060CHOBATB,
paccuutaB AG0298.

Kakoii u3 okuciurenedn MnO2, PbO2, K2Cr207 - saBusercs HaubOoee
s dextuBHbIM M0 oTHOMEHUIO K HCL mpu nonmyuenuun C12?

OnpenenuTte 3JIeKTPOAHBIN MOTEHIIMAN IIMHKA, OMYIIIEHHOTO B PACTBOP €ro COJIU C
KoHIIeHTparuei noHoB Zn2+ 0,001mob/11.

3 BapuaHT.

PHI[ CTaHAApPTHBIX OJJCKTPOAHBIX IIOTCHIHMAJIOB MCTAJLIIOB. ["'anpBaHUUYEeCKHE
OJICMCHTBI.

B pactBop HuTpara cepebpa omyiieHa MeaHas IacTuHka maccodt 28r. Ilo
OKOHYAHUU PEaKIMU IUIACTUHKA ObLIa BEIHYTa U3 pacTBOpa, 0OMbITA, BBICYIIEHA U
B3BemeHa. Macca AgNO3 6buta B p-pe?



CocTaBbTe CXEMBI ABYX raJIbBAHUYCCKHUX 3JICMCHTOB, B OMAHOM M3 KOTOPBIX LIUHK —
OTpHHaTGHBHBIfI QJICKTPOA, B APYTOM — MOJO0KUTEIILHBIM.

Onpenennte M3MEHEHUE SHTPONMUU B CTAHAAPTHBIX YCIOBHUSX JJIs CIEAYIOIIEH
XUMHYECKOU pPEAKIUM:

2C(rpadwur) + 2H2(r) = C2H6(T)
S0298,C(rp) = 5,74 J1x/(Monw-K)
S0298,H2(r) = 130,6
S0298,C6H2(r)= 229,5 [Ix/(Monp-K)

Ha ocHoBannm 3nauenuit AH0298 u S0298 pearnpyromux BELIECTB BBIYMCIUTE
AGo nng npotiecca:

SO2(r) + 1/202(r) <> SO3(r)

YKa)KI/ITC, B KaAKOM HaITPABJICHHUUN 3Ta PCaAKIHA 6y11€T MMPOTCKATh, I'IpI/I6J'II/I)Ka$ICB K
PaBHOBCCHIO:

AHo0298, SO2(r) = -296,9x/[»x/Momnb; S0298, SO2(r) = 284,1 Ix/(Monb-K)
AHo0298, SO3(r) = -365,2; S0298, SO3(r) = 256,23 J[>/(Moa5°K)

S0298,02(r) = 205,03 JI>x/(Monb-K).

4 BapuaHT.

AHOJIHBIE U KaTOJHBIE MTPOLIECCHI TIPU AJIEKTPOIU3E SBICHUE MEPEHATPSKEHUS.

3aKOHYUTE YpaBHEHHUS pEaKUUWd OKHUCJIEHUS — BOCCTAHOBICHHUS C Yy4acTHEM
KMnO4:

H3PO3 + KMnO4 + H2SO4 —H3PO4 + ...
KNO2 + KMnO4 + H2SO4 — KNO3 + ...

3. Ucxona wu3 BennunH AGo0298 coenvHEHUM, y4YacTBYIOIIUX B pPEaKlHH,
ompeaenute, Bo3MoxHa i peaknust Al203(k) + 2S03(r) = AI2(SO4)3(k)

AGof,A1203(k) = -1576.4 xJI>x/Monb
AGof,SO3(r) =-370,37
AGof,Al2(SO4)3 = -3091.9

Kakyro maccy anioMuHHS MOXKHO MOJYYUTh MPU dIEKTpoiuse pacmiaBa Al203,
ecnu B 1t npomyckaTh Tok cuioit 20000A npu Beixoze o Toky 85%7?



Omnpenenure 3IEKTPOIHBIN MOTEHIMAT JKeie3a, OMYIIIEHHOTO B PACTBOP €T0 COJIH C
koHueHTpanueit noHoB Fe2+ 0.001mones/n.  @oFeO/Fe2+ pasen = -0,44B

S BapuaHr.
DneKTpoaHbIe NOTeHIMAaNbl. Y paBHeHue HepHera.

CocTtaBbTe SJICKTPOHHO-UOHHBIC CXCEMbl M 3aKOHYUTC YpPAaBHCHHC CJIICAYIOIMIUX
OKHCIHUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ:

NaBr + MnO2 + H2SO4 — MnSO4 + Na2S04 + Br2 + ...
KNO2 +KI+H2S0O4 —- NO + 12 + ...

Ucxonsa w3 3HAUYeHUN CTaHAAPTHBIX OAJIEKTPOHHBIX NoTeHUHanoB U AG0298,
YKQXKUTE, MOXHO JIM B TaJIbBAHMYECKOM 3JIEMEHTE OCYIIECTBUTH CIEIYIOIIYIO
peaKuuio,

Fe + Cd2+ < Fe2+ + Cdo
¢@oFe/Fe2+ = -0.44B; ¢oCd2+/Cd0 = 0.40B.

Paccuuraiite AS0298 peakumu pasnokeHus OepTONETOBOM coyid, eciu So0298,
KC103 = 142,97 Ox/(monb-K); S0298,KCl = 82,68 [Ix/(Mmonb-K); SoO2 = 205,03
Jlx/(moib-K).

Onpenenurte cuily TOKa, HEOOXOAUMYIO IUISl TPOIIECCAa AJIEKTPOJIH3a paciijiaBa
xJiopuia Maraus B TedeHnu 109 mpu BbIxojie 1o ToKy 85%, uToObl monyuutsh 0,5Kr
METaJUTM4eCKOro Maruus?

5.4. TUnoBbIE TECTOBLIE 3aJaHU
(kouTponupyembie kommnerenuu [IKC-1.3, TIKC — 3.1)

[TonHblli  mepedeHb  TECTOBBIX  3aJaHUM  IIPEICTABIIEH B O0OHUC
http://open.kbsu.ru/moodle/course/view.php?id=3376:

Tumnosbie TECTOBBIC 3aJaHus

. Camonpou3BOJNBHBIM  pacmajg  MOJIEKYJ  pacTBOPEHHOro (MHOrga -
PaCILJIaBJIEHHOI0) BEIIECTBA Ha KATUOHBI 1 aHUOHBI HA3bIBAETCH. ..

-1 DJIEKTPOJIN30M
-! MIOHHOU MPOBOJAUMOCTHIO
-: TOMOT€HHBIM KaTaJnu30M

+: BIEKTPOTUTHYECKON TUCCOLMALINEN



I[: T3 195 Tema 6-0-0

2. Mepoit 21eKTpOIUTHIECKON JUCCOLUALINU DJIEKTPOJIUTA IPUHATO CUUTATS...
+: CTCNICHb JUCCOIUA