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1 TEJIV M 3AJIAYM TUCIHATLIIVHBI

1.1 HCJII/I AUCHUIIIMHBI: HM3YUCHHC XHMHYCCKHX CHCTEM H q)YH,ZIaMeH-
TaJIbHBIX 3aKOHOB XHMMHH C HOSI/IHI/Iﬁ COBpCMCHHOﬁ HaYKH. cI)O]:’)MI/IpOBaHI/IC HaBbI-
KOB 3KCIICPUMCHTAJIBHBIX I/ICCJICIIOBaHI/Iﬁ I U3YUCHUA CBOMCTB BCHICCTB U HX
pCaKHHOHHOﬁ CITOCOOHOCTH.

1.2 3apauyu ocBOeHHS] QMCHUIIMHBI: 3AJI0KUTh OCHOBBI JJISi TOHUMAaHHUS
XUMHUYECKUX MPOIIECCOB MPEBPAIICHUs BEUIECTB, KOTOPhIE OyIyT CIOCOOCTBOBATH
NPUHATUIO TPAMOTHBIX, HAYYHO OOOCHOBAaHHBIX MPO(ECCHOHANBHBIX PEIICHUI B
00J1aCTH CTPOUTENIBHON TEXHOJOTMH, a TaKK€ CIOCOOCTBOBATH BHEAPEHUIO JOC-
TUKEHUN XUMHUU MPU PELICHUH 3TUX TPOOIIEM.

— NPUBUTH HABBIKA OCMBICIICHHOTO PEIIEHUS KOHKPETHBIX XMMHYECKHX 3a-
Jla4, Hay4YnUTh HaXOJUTh ONTUMAJbHbIE PELIEHUS TPO(ECCHOHATBHBIX 3a/1a4, B TOM
YHUCJIE C UCIIOJIB30BAHUEM 3aKOHOB XUMHUH, XUMUYECKUX MPOLIECCOB U BELIECTB.

2 MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
JucruminHa «XUMUS» OTHOCUTCS K JUCIHUILUIMHAM 00s3aTeIbHON 4YacTu
6moka b.1 yue6Horo rana.

3 HEPEYEHD INIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JUCHUITIJIIMHE

[Tponecc M3ydeHUs: MUCHMIUIMHBI « XMMHUS» HaANpaBJIeH HAa (GOPMUPOBAHUE
CHEAYIOINX KOMIETEHIINM:

VYK-1 — CnocobeH ocymiecTBIsATh MOUCK, KPUTUUYECKUI aHallM3 U CUHTE3
uH(pOpMaIH, MPUMEHSITh CHCTEMHBIN MTOAXO/ JIJIS PEIICHUS MOCTaBJICHHBIX 3a/1a4

OIIK-1 — Cnocoben pemaTh 3a/1auu Mpo(ecCHOHATBHON AESTEIBHOCTH Ha
OCHOBE HCITOJIb30BAHUSI TEOPETUUECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEeMAaTUYECKOTO arnmapara.

PesyabTaThl 00yyeHus1, XapaKkTepu3yomue

Komnerenuus
c¢opMHPOBAHHOCTH KOMIIETEHIIUHU
3HATh M AHAJIM3UPOBATH 33/1a49y, BBIJICTSTH €€ 0a30BbIE COCTABIISAIONINE
YMETb HaXOJUTh U KPUTUYECKU aHAIM3UPOBATh HH(POPMAIIHIO, HEOOXOIUMYIO
JUISL peIIeHUsl MOCTaBJIEHHOM 3a7a4M, YMETb I'PAaMOTHO, JIOTUYHO, apryMEH-
VK-1 TUPOBaHO (POPMHUPOBATH COOCTBEHHBIE CYXKIEHUS U OlleHKU. OTIu4aTh (haKkThl

OT MHEHUH, UHTEPIIPETALlNN, OLIEHOK U T.J. B PACCYKICHHIX IPYTrUX y4dacT-
HUKOB JICSTEIILHOCTH.

BJIAZIETh METOJAMKON ONPEEICHUS U OLIEHUBAHUS TPAKTUYECKUX MTOCIIEICTBUN
BO3MOJKHBIX pEHICHUN

OIIK-1 3HaThb OCHOBBI XMMHU, CBOMCTBA XUMHUUYECKUX JJIEMEHTOB U UX COCIMHEHMIA,
COCTABJISIOLUX OCHOBY CTPOUTEIbHBIX MaTEPUAJIOB

YMETh NPUMEHSATH IOJYYCHHBIC 3HAHMS 10 XUMHUHU IIPU U3YYCHUM IPYIUX
JUCLUIIINH

BJIAZICTh OCHOBHBIMH 3HAHUSIMH, IIOJIy4YEHHBIMU B JICKIIUOHHOM KypC€ XUMMUH,
HEOOXOAUMBIMU JJIsl BBIIOJIHEHHUSI TEOPETHUYECKOTO U IKCIEPUMEHTAIBHOIO
HCCIIEAOBAHUSL.




4 OBBEM JJUCHUIIJIMHBI
OO6miass TpyAOEMKOCTb JMCITUIUIMHBI «XHUMHS» COCTaBIsCT 5 3a4ETHBIX
CIIMHHIL.
Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATHN

Bun yueOHO# paboThI Bcero | CemecTpbl
4acoB 1
AyauTopHbIe 3aHATHS (BCEro) 72 72

B Tom uncie:
Jlexuym 36 36
IIpaktuueckue 3anstus (113)
Jlabopatopusbie pabotsl (JIP) 36 36
CamocrosiTesibHas paboTa 72 72
KypcoBoii npoekT (paboTa)
KoHtposibHas pabota

Bun npomMe)xxyTouHOM aTTecTaluy — 9K3aMeH 36 36
OO6m1ast TPy 10€MKOCTh Jac. 180 180
3a4. efl. 5 3)

5. COAEP/ KAHUE JUCHUIIJIMHBI (MOJYJIS)
5.1 Conep:kanue pa3jiejioB JUCHMILUIMHBI M pacnpeaejeHHe TPYyA0eM-
KOCTH IO BHAAM 3aHATHH

Ne Haumenosanue JIa0. Bcero,
ConepxaHnue pasaeina Jlek1y CPC
n/n TEMBI 3aH. yac

1 Crpoenne Bemre- |KBaHTOBO-MeXaHWYECKHE IMPEICTABICHUS O CTPOe-
CTBa H peaklUW- |HMM aroma. JIBOWCTBEHHAs NpPHUpPOAa 3JICKTPOHA.
OHHas crioco0- |AToMHas opOurtanb. KantoBwle uucna. IpuHImm
HOCTB BEIIECTB |MuHUMansHOW 3Heprud. [IpaBmmo KieukoBckoro.
[punuun 3anpera [Maynu. IpaBuno ['ynna. Dnek-
TPOHHBIC KOHPUTYPAITUHATOMOB 1 HOHOB.
[Tepuoanueckuii 3aKOH W MEpUOAMUYECKas CUCTEMaA
snemeHTOB. Ilepuoguueckre CBOWCTBA 3JIEMEHTOB.
Pagmycer atomoB. OHeprusa nonnzamun. CpoacTBo K
ANEKTPOHY. DJIEKTPOOTPHUIIATETHHOCTh. [leproau-
YeCKOoe M3MEHEHNE KHMCIOTHO-OCHOBHBIX M OKHCIIH- 6 6 12 24
TEbHO-BOCCTAHOBUTEILHBIX CBOMCTB BEIIECTB.
Xumudeckas cBsa3b. KoBajeHTHas cBs3b. MeTon
BaJCHTHBIX  cBsi3eil. OOMEHHBIA W JOHOP-
HO-aKIENTOPHBIA MEXaHW3M O00pa3oBaHUS KOBa-
JCHTHOW CBs3U. [ MOpUIM3amus aTOMHBIX 3JICK-
TPOHHBIX OpOWTANICH, TEeOMETpHUYECKas CTPYKTypa
MousiekyJd. MoHHas cBsi3b. MeTanuueckasl CBS3b.
Bonoponnas cBs3b.

CBolicTBa W pPEaKIMOHHAS CIOCOOHOCTH BEIIECTB,
COCTAaBIISIONINX OCHOBY CTPOUTEIHHBIX MaTEPHAIIOB.

2 |OcHoBBI Xumudeckass TepmonuHaMuka. OCHOBHBIE TIOHSTHS
XUMHUUYECKOI XUMHUYECKOW TepMoauHaMuku. [lapameTrpsl co-
TepmoHamuky  |CTOTHUS. TepmoguHamudeckne (YHKIUU: BHYT- 6 6 12 o4

PEHHSA SHEpPrHs, SHTAJBIHSA, SHTPOIU, H300ap-
HO-M30TEepMHUUYECKU oTeHuuan. IlepBoe u BTopoe
Havajaa TePMOJUHAMUKH.

U KNHCTHUKHU




OHepreTuka XMMHUYECKHX IpoueccoB. 3akoH ['ecca
W CIEACTBUS W3 HEro. DHTAIBIHMU 00pa3oBaHUS.
TepMOXUMHUYECKHE YpPaBHEHMS. Y CIOBUS CaMOIIPO-
U3BOJIBHOTO TMPOTEKaHUs IPOLECCOB B H30JHUPO-
BaHHBIX U HEU30JIMPOBAHHBIX CUCTEMAX.
Xumndeckass KuHEeTHKa. CKOpPOCTh XHMHUYECKHX
peakmuii.  IloHsiTHE 00 aKTHUBHBIX MOJEKYIaX,
SHEPIUU AaKTUBAlUH, aKTHBHPOBAHHOM KOMIIIEKCE.
VYpaBHeHue AppeHuyca. 3aBHUCHUMOCTb CKOPOCTH
peaxkIMy OT KOHIIEHTPALUU U TeMIepaTypsl. 3aKOH
JeicTByromux Macc. Kunetuueckue ypaBHeHUs J1s
TOMOTEHHBIX M T'eTepOreHHbIX Ipoleccos. IIpaBuio
Bant-T'ohda. Metonsl peryiaupoBaHusi CKOPOCTH
peaxiuid. Karamus. Kartanusaropsl U katanutuue-
ckue cucteMbl. Teopun katamusa. KomebarenmbHble
peaKuuu.

Xumuueckoe paBHOBECHE. TepMOAMHAMHYECKOE H
KHHETHYECKOE YCIOBHS COCTOSIHHS PAaBHOBECHS.
Koncranta paBHOBecus. BiusHne wn3MeHeHHsA
BHEIIHUX YCIIOBHHM Ha TMOJIOKEHHE XUMHYECKOIO
paBHoBecus. [Ipunnun Jle Hlatense. @a3oBoe pas-
HOBECHE.

3aKOHOMEPHOCTH XHMMHUYECKHX IIPOLIECCOB COBpE-
MEHHBIX TEXHOJIOTUH MMPOU3BOACTBA CTPOUTEIBbHBIX
MaTepuaoB.

PactBopsl.
Jucnepcuble
CUCTEMBI

OO6ume mnpeacTaBiIeHUs O pacTBopax. I'maparHas
Teopust pactBopoB JI.MI. MengeneeBa. CrocoOsl
BEIpAKEHUS KOHIICHTPAIIMH PAcTBOPOB: MaccoBasd,
MOJISIpHAsT JOJsI, MOJSApHAs, MOJSUTbHAs KOHIICH-
Tpanusi, MOJSIpHAas KOHIICHTpAIWsS SKBHBAJICHTOB.
BripaxkeHne 3aK0Ha SKBUBAJICHTOB JIJIsI PACTBOPOB.
OOme cBoiicTBa pacTBOPOB: NABJICHHE Iapa pac-
TBOPOB, KHUIICHHE W KPHCTAILIH3ALHS PACTBOPOB.
3axon Payns. Kpuockomnus, 30ymumockonus. Ocmoc,
ocMoTHYecKoe faBienue. 3akoH Bant-T'odda.
PacTtBOpBI 31€eKTpOINTOB. Teopus 3MeKTpOTUTHUE-
cKkoi mucconumanuu Appenuyca. CTemneHb M KOH-
CTaHTa IUCcOoIManuy. Peakiuu B pacTBOpax 3JeK-
TponuToB. MlOHHBIE paBHOBECHS M UX CMEIICHHE.
DnekTponuTHIecKas AUCconuanus Boabl. VloHHOE
MPOMU3BEICHUE BOJBL. BOIOPONHBIN TOKAa3aTelb.
Metons! onpenenenus pH. pH-unaukatopsl. T'ua-
ponu3 coneid. Conu, rUAPOIU3YIOUINECS IO AHUOHY,
0 KaTHUOHY, HErHaposn3yromuecs conu. M3mene-
uue pH cpens! npu runponuse. bydepnsie cucteMsr.
JlucniepcHbIE CUCTEMBI, UX KIIaCCU(UKAIIHS, METOIBI
nony4yeHus. TepMoauHaMU4eckass HEyCTOMYHUBOCTh
TeTEePOTEeHHBIX IHCIEPCHBIX cHucTeM. lloBepxHOCT-
HBIE SIBIICHUS 1 afcopbums. Kommonaaeie pacTBOPHL.
Kunernueckast u arperatuBHasi yCTOMUHMBOCTh KOJI-
nouassix cucteM. Koarymsamus. CequMeHTanus.
CrpoutenbHble MaTepuanbl Kak  HCKYCCTBEHHBIE
JICTIEPCHBIE CHCTEMBI.

12

24

DNeKTpOXUMHYEC
KHE IPOLIECCHI

DNEeKTPOXUMHUUECKHE CUCTEMBI. DJIEKTPOJHBIN MO-
TEHLUAJ, MEXaHW3M €ro BO3HUKHOBEHHUS. YpaB-
HeHue HepHcrta. DnekTpoXuMHuecKuil psa Hamps-
>KeHUH MeTauioB. THIbI 2JIEKTPOJIOB.
lanpBannyeckue aneMeHTHl. M3MepeHue 3eKTpo-
nBroKyuiel cuiel. [lonsipusanus u nepeHanpsiKeHue.
XrAMUYECKHEe HCTOYHWKHA TOKA: TEPBUYHBIE Tallb-
BaHUYECKHE AIIEMEHTHI, aKKyMYJISTOPHI, TOIUITNBHBIC
DIIEMEHTHI.

Kopposust meramnoB. Buasl koppo3un. Mexanuzm

12

24




IIEKTPOXUMHYECKOH KOPpO3UH. 3allinTa METajIoB
oT Koppo3uu. Dnekrponus. IIpoueccel, mporexaro-
e NPU 3JIEKTPOJIN3e BOAHBIX PACTBOPOB 3JICK-
TponmToB. 3akoHB Dapanes.

5 |[Tomumepst n OnemenTsl opranndeckod xumuu. [loHsTHE O TO-
OJTHTOMEpHI nuMepax u onuromepax. OpraHndeckue M Heopra-
HHYECKHE MTOJIMMEpPBl. MeTOAbI CHHTE3a MOJIMMEPOB:
MONMMEPH3anus, MOIUKOHACHCAINI. XHUMHYECKOE
CTPOEHHUE U CBOMCTBA MOJIUMEPOB. JlecTpykuus mo-
nuMepoB. buomonuMmepsl: monmMcaxapuabl, MONH-
M30IIPEHBI, OCIIKH.

CrpoutenbHble MaTepHaibl Ha OCHOBE BBICOKOMO-
JIEKYJISIPHBIX coeluHeHuH. [IpuMenenne moaumepon
IIPY U3TOTOBJICHUH OCTOHOB.

6 Xumnueckas |[Xumudeckas MISHTU(QHKALUS BEeUECTB. AHAIUTH-
uneHTuuKanus |(deckuid curnan. OCHOBBI KA4ECTBEHHOTO U KOJIHYE-
CTBEHHOTO aHanu3a. KauecTBEHHbIE peakuuH Ha
WOHBI. XUMHYecKue, (Punko-xumuyeckue u u-
3WYECKHE METOJBl aHAIW3a M MX HCIOJIb30BaHUE B
COBPEMEHHBIX CTPOHUTEIBHBIX TEXHOJIOTUSIX.

Hroro| 36 36 72 144

[IpakTHyeckass MOArOTOBKA TIIPU OCBOCHUU JUCHHUIUIMHBI yUY€OHBIM IJia-
HOM HE MPEAYCMOTPEHA.

5.2 IlepeueHb 1a060paTOPHBIX padoT

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHUI

Omnpenenenre TEMmIoBbIX APHEKTOB XUMUUYECKUX PEaKIIUN

CKOpOCTbh XUMUYECKUX PEAKIIMA U XUMHUUYECKOE PABHOBECHUE

OOGrmue cBOMCTBAa PacCTBOPOB U PABHOBECHS B BOJHBIX PAcTBOpPaX 3JIEKTPO-
JINTOB

['ereporenHbie TUCIIEPCHBIE CUCTEMBI

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIINHT

DIIEKTPOXUMHUYECKHUE TTPOLIECCHI

CBONCTBa OpPraHUYECKHUX BEHIECTB W BBICOKOMOJICKYJISIPHBIX COEAWHEHUU
(mommumepoB)

KauecTBeHHBIN U KOJIMYECTBCHHBIM XUMHUUECKUM aHATIN3

6 IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
He mpexycMoTpeHO y4eOHBIM TUTAHOM.

7 OHEHOYHBIE MATEPUAJIBI JISA ITPOBEJAEHUS ITPOMEIKY -
TOYHOU ATTECTAIINN OBYUYAKOLIUXCHA IO ANCIUITJIMHE
7.1 Onucanue noka3areJjied 1 KpUTePHUeB OLIEHMBAHUS KOMIIETEHIIMH HA
Pa3JIMYHBIX 3TAnaxX UX GopMHUPOBaHMS, ONIMCAHME IKAJ OLlCHUBAHUA
7.1.1 DTan TeKyuero KOHTPOJsi
Pe3ynbprarhl TEKyIIEro KOHTPOJISI 3HAHUM M MEXKCECCHUOHHOW aTTeCTaluu
OIIEHUBAIOTCS MO CIEAYIOLIECH CUCTEME:
«aTTECTOBAH»;
«HE aTTECTOBAH».




Komme- Pe3yabTaThl 00y4eHusi, XapaKTepu3ylomue KpHTepHH ATTecTOBAH He
TEHITUS ¢(hopMHPOBAHHOCTH KOMIETEHIHH OIlCHUBAHUA aTTEeCTOBAH
3HATh M AHAJTU3UPOBATH 3a7auy, BbI-  |AKTHBHas paboTta Ha | Beimonnenue pabot B |HeBbimonHeHUe
JIENATH €€ 0a30BbIE COCTABISAIONIHIE nab0pATOPHBIX 3aHSI- | CPOK, IPEAYCMOTPEH- | paboT B CPOK,
THSIX, BBITIOJIHEHHE HBII B pabounx mpo- NpERYCMOT-
UHIUBUAYAIbHBIX rpaMMax pEHHBIH B pa-
3aJJaHUM, TECTOBBIX 609nx mpo-
3aJaHuN rpaMMax
YMETb HaXOIUTh U KPUTHYECKU aHa- |AkTuBHasg pabota Ha | Brmonaenue pabot B |HeBbimonHeHwne
JTU3UPOBATh HHPOPMAIIHIO, HE00X0-  |TabOpaTOpPHBIX 3aHSA- | CPOK, MPEeIycMOTpeH- | paboT B CPOK,
JUMYIO JUISl pELICHMS [TIOCTABIEHHON  |THAX, BBIIIOJIHEHUE HBII B pabounx mpo- NIpEAYCMOT-
3a/1a4yl, yMETb TPAMOTHO, JIOTUYHO, WHIUBUAYAIbHBIX rpaMMax pPEHHBIH B pa-
VK-1 apryMEHTHPOBaHO ()OPMHUPOBATH COO- [3aIaHMii, TECTOBBIX 604mx mpo-
CTBEHHBIE CYXXJeHUs U oleHku. OT- 3aTaHUI rpaMMax
JUYaTh (PaKThl OT MHCHHIA, HHTEPITPE-
Talllu, OLEHOK U T.JI. B PACCYXICHUIX
JIPYTUX YYACTHUKOB JIESTENHHOCTH.
AxTuBHas paboTta Ha | BrimonHenue pabot B |HesbimonHeHue
P e r—— 1abopaTOPHBIX 3aHS- CPOK, NPE/lyCMOTPEH- paboTt B CpoK,
OIHHBAHFA MPAKTHIECKHX IOCTEN- THSIX, BBITIOJIHCHUE HBIH B pabo4ux mpo- HpeﬂySMOT-
CTBHH BOAMONEHEIX permermit I/IHI[HBHELYH.J‘ILHLIX rpaMMax pEHHBIHU B pa-
3a/IaHMi, TECTOBBIX 609nx mpo-
3a/TaHUI rpaMMax
OIIK-1 3HAaTh OCHOBHBIC 3aKOHBI M MOHATHSA|AKTHBHas paboTa Ha | Brmomxenue pabot B |HeBwimomHeHne
XFMHH, CBOIMCTBa OCHOBHBIX KJIACCOB|mTabopaTOPHBIX 3aHSA- | CPOK, MPEAYCMOTPEH- | paboT B CPOK,
HEOPraHUYECKUX M OPraHUYECKUX CO-|THSAX, BBIIIOJIHEHUE HBIH B pabouunx mpo- MPEAYCMOT-
€AVHEHUN, 3JIEKTPOHHBIE CTPYKTYPHI|UHAUBUAYAIbHBIX rpaMMax pEHHBIH B pa-
aTOMOB M Ha WX OCHOBE 3aKOHOMEp-|3aJaHui, TECTOBBIX 6ouux mpo-
HOCTH W3MEHEHHUS CBOWMCTB DJIEMEHTORB |3aJaHUM rpaMmax
U COeAMHEHUH, 0COOEHHOCTH 00paso-
BaHUS XUMUYECKOH CBSI3U B BEIICCT-
BaX, OCHOBBI XHUMHYECKOH TEpPMOJIH-
HaMHWKA W KHHETHKH, OCHOBBI 3JICK-
TPOXMMHUYECKUX IPOLECCOB, MaTreMa-
TH4Yeckoe O(opMIICHHE OCHOBHEIX 3a-
KOHOB XHMWH,
YMETh IPUMEHSTh XUMHUYECKUE 3aKOHBI | AKTUBHAs pabota Ha | BrmonHenue pabor B |HeBbimonHeHMe
JUIL pEIIeHHWs TPaKTHYSCKUX 3ajad,|1abopaTopHBIX 3aHSA- | CPOK, MPEAYCMOTPEH- | paboT B CPOK,
MIPUMEHSTH PHUOOPETCHHBIC 3HAHUS W3 | THAX, BEITIOTHEHIE HBII B pabouux mpo- MPEeAyCMOT-
Pa3IMYHBIX pa3fesioB XUMUU Ui MPO-|MHAUBUIYAIbHBIX rpaMmax pEeHHBIU B pa-
BElIEHUS! XHMUYECKMX IMPOLECCOB MU |3adaHuid, TECTOBBIX 0604mx mpo-
CHHTE3a XMMHYECKUX TPOIYKTOB JUId [3adaHmid rpaMMax
3JIEKTPOHHON IPOMBIIIIEHHOCTH;
BIIQJIETh HABBIKAMHU MPAKTUYECKOTO|AkTUBHAs pabota Ha | BrimomHenue paboT B |HeBbimosiHeHNE
MIPUMEHEHHS 3aKOHOB XUMUH I pe-|m1adopaTopHbBIX 3aHSI- | CPOK, IPEeIyCMOTPeH- | paboT B CPOK,
IIEHVS TIPaKTHYECKUX 3aJ[ad MPU KOH- |THSX, BHITOJIHEHNE HBII B pabo4mx mpo- MpeycMOT-
CTPYUPOBaHUHU PaAMORICKTPOHHBIX | THIUBU Ty aTbHBIX rpaMMax pEeHHBIH B pa-
CpeICTB; METOJaMH pacyeTa Mapa-|3agaHuid, TECTOBBIX 6ouux mpo-
METPOB XUMHUUYECKHX MPOLECCOB JUIsl (3agaHuii rpaMMax

TEXHOJIOTUH IPpOU3BOACTBA
DJICKTPOHHBLIX CPEJICTB..

paawno-

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIsI 3HAHUI

Pe3ynbpTaThl MpOMEKYTOUHOIO KOHTPOJIS 3HAHUM OLIEHHUBAIOTCS B 1 cemectpe
110 CHCTEME:

«OTIUYHOY;

«XOPOLIOY;

«YZOBJIETBOPUTEIBHOY;

«HEYJOBJIETBOPUTEIBHO.




Komme- PesyabTarsl 00y4yenus, xapak- | Kpurepun
— Tepusywmue chopmMupoBaHn- |onenuBaH |OtimyHo| Xopomo Yaos. Heynosu.
HOCTh KOMIIETEHIIUH s
3HATh U aHAJIU3UPOBAThH 3a1auy, Tect Brimonne | Bemmonnenue | Brimonnenue B Tecte
BBIICTIAATE €€ 0a30BBbIC COCTAB- Hue Tecta | Tecta Ha 80- | Tecra Ha 70- | menee 70%
JSFOIIINE Ha 90- 90% 80% TIPaBHIIb-
100% HBIX OTBE-
TOB
YMETb HAXOJUTh U KPUTUYECKH Pemenne |[3amaun IIponemonctp | IlponemoncTp | 3amauu He
aHATM3UPOBATh HHPOPMALIHIO, CTaHJapTH |pelleHbl B| UpOBaH BEP- | HpOBaH Bep- pELIEeHbI
HEOOXOIUMYIO IJISl peIIeHHs 1Mo-  |BIX TIOJTHOM HBIM X0 pe- | HbIM XOA pe-
CTaBJICHHOH 3aJauu, yMETb Ipa- mpakThiec (00beMe H| IIeHUS BCeX, IIEHUS B
MOTHO, JIOTUYHO, QpTYMEHTHPO-  |KUX 3a7ay |MOJYYCHBI [HO HE MOJTyueH | OOJMBIIUHCTBE
BaHO ()OPMHUPOBATH COOCTBEHHBIC BEpHbBIC BEpHBIN OTBET 3a1a4
VK- |CYKACHUA M OLCHKH. OrnuyaTh OTBETHI BO BCEX 3aJ1a-
(hakThl OT MHEHUH, HHTEPIIPETA- yax
IIUH, OLIEHOK | T.J. B paccyxje-
HUSAX IPYTUX YYACTHUKOB JIes-
TEILHOCTH.
Pemenne |[3amaun [Iponemonctp | [Iponemonctp | 3amauu He
MpUKIaa- |peleHsl B| UpOBaH BEP- | HMpOBaH Bep- peLeHsl
. HBIX 337124 |TIOJTHOM HBIA X0 pe- | HbIM X0A pe-
BJIa/IETh METOJIMKOH OIpeeaeHUS
¥ OLICHMBAHAS TPAKTHYECKHX M10- B KOH- 5 o0beMe H| IEHHUS BCEX, IICHUS B
(e ICTEH BOSMOKHEIX pemmeHii KpETHOH  |HOJy4eHBI |HO HE nvonyqu OOJIBIIIMHCTBE
IpeaMeT- |BepHbIE BEPHBINA OTBET 3a7a4
HOI1 00- OTBETHI BO BCEX 3aJ1a-
JIACTH yax
OIIK-1 |3HaTh OCHOBHBIC 3aKOHBI W MOHs-|Tect Brimonne | Bemmonnenue | Brimonnenue B Tecte
THS XHMWH, CBOMCTBA OCHOBHBIX Hue tecta | Tecta Ha 80- | Tecra Ha 70- | menee 70%
KJIACCOB HEOPraHUYECKHUX M Opra- Ha 90- 90% 80% TPaBUJIb-
HUYECKMX  COCJIMHCHMH,  3JIeK- 100% HBIX OTBE-
TPOHHBIE CTPYKTYphl aTOMOB M Ha TOB
WX OCHOBE 3aKOHOMEPHOCTH W3-
MEHEHHSI CBOWMCTB JJIEMEHTOB U
COeIMHEHNH, ocoOeHHOCTH 00pa-
30BaHUSl XMMHUYECKON CBSI3U B Be-
MIECTBAaX, OCHOBBI XHMHYECKOMH
TEPMOJIMHAMUKUA U KUHETHUKH, OC-
HOBBI DJIEKTPOXUMHUYECKHX IpO-
[[ECCOB, MaTeMaTH4YecKoe O(opM-
JICHHE OCHOBHBIX 3aKOHOB XMMHH;
YMETh TNPUMEHATh XxuMuueckue|Pemenne |3amaum [Mponemonctp | [Iponemonctp | 3amauu He
3aKOHBI JUJIS PENICHUs TpaKTH4e-|CTaHJAapTH |pelleHbl B| WPOBaH Bep- | HPOBaH Bep- pelIeHbI
CKHX 3a/1a4, MPUMEHITHh MPHOOpe-|bIX TTOJTHOM HBIA XOI pe- | HBIH XOx pe-
TEHHbIE 3HAHWSI W3 Pa3IUYHBIX [IpakTHdec |0ObeMe Wu| IIeHUs BCeX, IICHUS B
paszeNioB XUMHUHU JJIsl TIPOBEACHUS |[KUX 33/1a4  |TTOJTyYEHBI [HO HE MOJIydeH| OOJBIIMHCTBE
XUMHUYECKHUX MPOLIECCOB U CHHTE3a BEpHbIE BEpHBIN OTBET 3a1a4
XUMHUYECKUX  MPOAYKTOB  JUIS OTBETHI BO BCeEX 3aj1a-
9JIEKTPOHHON MPOMBIIIJIEHHOCTH; yax
BJIa/IETh HaBbIKaMH MpakTuueckoro|Pemenne |3anaun [Iponemonctp | [Iponemoncrp | 3amayu He
MPUMEHEHUs 3aKOHOB XUMHH IUIsl |IPUKIAI- |pelieHbl B| UpOBaH BEP- | HpOBaH Bep- peueHsl
pelIeHUs MPaKTUUECKUX 3aJ1ay MPH [HbIX 3a/1a4 |[IOJIHOM HBIA X011 pe- | HbIM X0A pe-
KOHCTPYUPOBaHUU paanosieK-|B KOH- o0beMe M| IIEHHUS BCEX, IICHUS B
TPOHHBIX  CPEICTB;  METOJAMH|KPETHOW  |MOJYyYCHEI [HO HE MOJIyYeH | OONMBIIMHCTBE
pacuera mapaMeTpoB XMMHUYECKHX |[IPEAMET- |BEpHBIE BEpPHBIN OTBET 3a7a4
MIPOLIECCOB ISl TEXHOJIOTHH Tpo-|HOH 00- OTBETHI BO BCEX 3aj1a-
W3BOJICTBA PaarOo3JIEKTPOHHBIX [JIaCTH yax
CPEJCTB..

7.2 TlpumepHbIii NepevYeHb OLEHOYHBIX CPeACTB (THNOBbIE KOHTPOJIb-
Hble¢ 3aJaHMs WJIHM HMHble MaTepHaJibl, HEOOXOAMMBbIE IJIS1 OLEHKU 3HAHMI,
YMEHU, HABbIKOB U (MJIN) ONBITA AeATeJIbHOCTH)



7.2.1 IlpumepHblii epevyeHb 3aJaHUI 1JIs1 MOATOTOBKH K TECTUPOBAHUIO

1. ITomyyenue aneraTHOrO LIEJIKa U3 LEJUTI0I03bl BO3MOXKHO Oarojapsi Ha-
JIMYUIO B HEW ...

O »snokcuaHbiX pparMeHTOB O  THAPOKCHUIIBHBIX TPYIII

O  METWIEHOBBIX I'PYIIII O uukiImyeckux (pparMeHToB

2. ObbeMm pacTBOpa XJIOpHIA KalbIUsi ¢ MOJSpPHOW KoHueHTpauuen 0,1
MOJIb/JI, HEOOXOAUMBIN AJii OCaXJeHus kapOoHaT-uoHOB u3 200 Mi pacTBOpa
KapOoHaTa Kamusi C MOJSIpHOM  KkoHmeHtpamumeidt 0,15 wmonw/m, paBeH

_ MWUIWJIATPAM.
O 200 O 100
O 150 O 300
3. Kucnbie conu 00pa3yroTcsi B peakiusix, CXeMbl KOTOPBIX UMEIOT BUJ .
o Zn(OH), + HCI 0 KOH + H,SO,

o CaCO3+ H;0 + CO;, o 2KOH + H,SO,

4. B COOTBETCTBUH C TCPMOXUMHUYCCKUM YPABHCHUCM

FeO(TB) + H2 (F) = Fe(TB) + Hzo(r), AFHO = 23KH)K

JJIS IIOJTYYCHU S 560 r xeme3a HGO6XO,Z[I/IMO 3aTpaTUTh K,Z[}K TCIlJ1Aa.

O 23 O 230

O 560 O 115

5. HpI/I HarpCBaHHUHU OEJIKOB B BOJHBIX paCTBOPAaX KHUCJIIOT U HIGHOLICI;'I
MMPOUCXOJUT UX ...

O BwICcanuBaHue O oxucneHue

O koHzeHcaus O runponus

6. JlJ1s1 KauecTBEHHOr0 OOHapYKEeHUs KapOOHAT-HOHA UCIIOJIb3YETCs] paCTBOP
O cpennel conu O  cuIBHOTO OCHOBAaHUS

O opraHmueckoro MHIMKaToOpa O  CcHJIBHOUM KUCJIOTHI

7. Ha BHelTHEM SHEPreTUYECKOM ypOBHE aToMa 3JIeMEHTa, 00pa3yIolero

BbICIIMI ruApokcu coctaBa H303 - comepKUTCA  3JIEKTPOHOB.

O 6 o 7

O 5 O 4

8. IIpu paboTte raabBaHUYECKOTO AJIEMEHTA, COCTOSIIETO U3 CEPeOPSHOTO U
MEJIHOTO 3JEKTpoAOB, mnorpyxkeHHsix B 0,01M pactBopbl HMX HUTPATOB
(E°(Ag+/Ag)= 0,80 B, E°(Cu®*/Cu)= 0,34 B), Ha KaTome NPOTEKACT PEaKIHS,
ypaBHEHHUE KOTOPOU UMEET BUI...

O Cu*+2&=Cu° O Ag°-&=Ag+

O Ag'+e=Ag° O CuP-28 =Cu’+

9. Peakuueli monmuMepu3aii MOXKHO TOJYYUTh BEIIECTBO, HA3BAHUE KOTO-
poro

O nepiioH O adTpoOH

O  HailsloH O Tednon

10. CBeueHnue atroMoB, MOJIEKYJI WJIM JPYTHUX YacTHUL, BO3HHUKAIOILIEE MpPHU
AIIEKTPOHHBIX MTEPEX0AaxX U3 BO30YKIEHHOI'O COCTOSIHHSI B OCHOBHOE, Ha3bIBAETCH. ..

O »smuccueit O penakcauuei

O mromMuHecueHuuen O  ¢dotomerpueit

11. Atomsl yrnepona B monekyne C,H, HaxoasTcss B COCTOSIHUM - THO-



puau3au

O sp° O sp

O sp’ o sp*

12. Jlyia cMellieHrs paBHOBECUS B CHCTEME

Ha(r) + S(r8)=HS(r), AH® = -21x/Ix

B CTOPOHY 00pa30BaHUsi CEPOBOOPOAA HEOOXOUMO ..

O NoHU3UTH AaBJICHUE O NOBBICUTD JABIICHUE

O BBecTH KaTaau3arop O DNOHU3UTH TEMIIEPATYPY

13. B kauecTBE HU3KOMOJIEKYJISIPHOTO BEIIECTBA B PEAKLHUSIX MOJUKOHICH-
caluy Yalle Bcero oopasyercs ..

O H,S O H,O
O CO, O NaCl
14. BemecTBo, M3MEHSIONIEE CBOKO OKPACKY B 3aBUCHUMOCTH OT pH cpenpl
Ha3bIBACTCH ...
O kpacurenem O  BIeKTpOJIMTOM
O pearenTom O uHAMKATOpOM

15. lnsa npurorosienus 2 1 0,1 M pactBopa NaOH tpebyercss 1
TUAPOKCUIA HATPUS

O 40 O 4

O 16 O 8

16. [Ins noBpIIEHUS TEMIIEPATYPBI KATIEHUS pacTBopa Ha 1,04°C
(Enz0 = 0,52rpaa.kxr/Moib) He0OX0IMMO, YTOOBI KOHIICHTpAIUs

PacTBOPEHHOI'O B HEM HE3JIEKTPOJIUTA COCTABIISIIA MOJIB/KT.
0O 2 O 02
O 0.1 01

17. KoappunueHT neper MOIEKYI0M BOCCTAHOBUTENSI B YPABHEHUH PEAKITUU

K,Cr,0; + NaNO, + H,SO, = Crg(SO4)3 + NaNO; + K,SO, + H,O paBeH

O 3 0O 2

O 1 O 4

18. TIpomykTramu, BBIACTSIONIMMUCS HAa MHEPTHBIX JJIEKTPOAAX MPHU DJIEK-
TPOJIM3€ BOJHOTO PacTBOpa Cyib(dara HaTpus, SIBISIOTC ...

O NawuO;, O Nawu SO,

O H2 )51 02 O Hz uS
19. ITpu moMo1M JaKMyca MOKHO pa3fInuUuTh PACTBOPHI COJIEH
O FeCl, u A1Br3 O Na,SO, u NaCl
O NaCl u Na,SO, O KySO,u CaBr,

20. Ecnn yBenmmuuth nasienue B 10 pa3, TO CKOpOCTh NPSAMOW peakuuu
H; (r) + Br, (r) = 2HBr(r), npu yciioBuu ee 3JIeMEHTapHOCTH, YBEJIIMUUTCS B

pas.
O 5 O 20 O 50 O 100

7.2.2 TlpumepHbIii NepeyeHb 3aIaHU ISl pellleHUusl CTAHAAPTHBIX 3a1a4
Tema 1. OcHOBHBIE CTEXMOMETPHUYECKHE 3aKOHbI

U pacyeThl 10 YPABHEHUAM peaKuui

3amava. BzaumopeiicTBre alFOMUHUS C pAaCTBOPOM COJISTHOM KHCIJIOTHI IPO-



TEKAeT 110 CJIEAYIOLIEN PEAKLINHN:

2Al + 6HCI — 2AICI; + 3H;1

B peakmuu ygactByroT 2,7 Kr amomuHus. Paccuurtaiite 00beM BOJIOPOJIA,
BBIJICJIMBILIETOCS B XOJ€ PEAKIMHU, IPOTEKAOIIEH MPU HOPMAJIbHBIX YCIIOBUSIX, a TaK
e rpu temrepatype 28 °C u masienun 102 klla; aGCOMIOTHYIO IOTHOCTH BOJIO-
pola W IUIOTHOCTH BOJIOPOJA MO BO3IYXY; Maccy 0O0pa3oBaBIIErocs XJIOpuaa
AIIOMHUHUS 1 MAaCCOBYIO JIOJIF0 AIIFOMUHHUS B HEM.

Pemenue. Peakuus mpoTeKaeT 1o ypaBHEHUIO

2Al + 6HCI — 2AICl; + 3H; 1.

B Buzme Tabiuibl mpeacTaBUM MOJISIPHBIE MAacChl, KOJIMYECTBO MOJIb U COOT-
BETCTBYIOIIME UM MACChl YYaCTBYIOIIHUX B PEAKIIMU BEIIECTB.

Al | AICI; H,
M, v/mones | 27 |27 +3-35,5=133,5 |2
V, MOJIb 2 2 3
m=M-w,r |54 | 267 6

Yrob6sl HailTH 00beM BOAOPO/A, BBIACIUBIIETOCS B PEAKIIUN MPU HOPMATTh-
HBIX YCIIOBUSAX, COCTABUM IPOMOPLIHIO:

54 r Al Beigensitot u3 kuciotsl (22,4+3) 11 Bogopoza (1o ypaBHEHHIO PEaKIIUH )

2700 r Al BBIIEIAIOT U3 KHCIOTHI V, J1 Boj1opoa (110 YCIIOBHUIO 33J1a4H );

Vy = 2700522’4 3 =3360 1.

JUist yCcIOBHi, OTJIIMYHBIX OT HOPMAJIbHBIX, O0BEM Tra3a pacCUUTaeM IO
ypaBHeHwHO (1.4):
v-R-T 3360-831-(273+28) _

V, = 0 224102 =3678,4 1,

i o popmyie (1.3):

V. = Po-Vo T :101- 3360 - (273+28)

X p 273-102

AOCOIIOTHYIO TUIOTHOCTh BOJIOPO/Aa paccunutaem 1o gopmyse (1.6):

Muy 2

PH =7V, 224

OTHOCHUTENbHYIO TUIOTHOCTH BOJAOPO/AA MO BO3IyXY paccuuTaeM no GpopmyJie
(1.8):

M
D6036 _ (HZ) ziz
(H2) M(GOS’()) 29

Maccy 00pa3oBaBIIIerocsi B peakify XJIOPHIa jKelie3a pacCunTaeM 1o ypas-

HEHUIO PEAKIMH, COCTABUB IIPONOPLIUIO:

=3678,4 1.

=0,09 /7.

0,07.

2700 r Al oOpasyror rnA|(;|3

54r Al oo6pasytor 267 r AlCl;;

2700-267
m =—————=13350r.
AICI, 54 r



Maccosyto nonro xene3a B AlCl; paccuntaeM, Hcxo/isi COOTBETCTBEHHO U3
ATOMHBIX ¥ MOJISIPHBIX MacC aTOMOB U MOJIEKYJI:

133,5 r AICI; cocrasmsror 100 %

27t Al  cocraBmsror  x %;

X= 27100 20,22 %.

133,5

Tema 2. Kitacchl HeOpraHu4ecKux coeuHeHum

3agaua 1. Kakue u3 nepedrclieHHbIX HIXKE BEILIECTB SABJISIIOTCS OKCUAMU:

H,COs, BeO, K,0, SO,, Mg(NO3),? Vkaxute ux cBoicTBa (OCHOBHBIC, KH-
CIIOTHBIE, aMm(oTepHbie). HanmuimuTe ypaBHeHHs peakilnii, TOKa3bIBAIOIIUX XapaK-
TEp OKCHUJIOB.

Pemenune. B Hamem npuMepe KUCIOTHBIM OKCHUIOM ABISIETCSl OKcuzl SO;.
[Ipu B3auMOACMCTBUM C BOJIOM OH 00pa3yeT CepHUCTYIO Kucioty H,SO3, ¢ ocHO-
BaHUSIMU ¥ OCHOBHBIMHU OKCHIaMH — €€ COJIH:

SO, + H,O —  H,S0%s;

802 + 2L|OH — L|2803 + HzO,

SOZ + NGQO — NCleOg.

Oxkcupn K,O 1nposiBiasieT OCHOBHBIE CBOMCTBA, pacTBOPSIETCS B BoJie ¢ 0Opa-
30BaHHEM OCHOBaHHUS. B3anMOJEHCTBYET C KUCIOTAMH M KUCJIOTHBIMU OKCHIIAMU C
o0Opa30BaHUEM COJICH B COOTBETCTBHH CO CIICITYIOITUMHU PEAKITASIMH:

K20 + H,O — 2KOH,;

K20 + COZ — K2C03.

BeO — amdorepHsiii okcua, HepacTBOpUMBIA B Boje. EMy cOOTBETCTBYET
TUAPOKCHU]I, TIPOSIBIISIOMINKN KUCIIOTHBIE cBoMcTBa (H,Be(O, — Kucnora) u OCHOBHBIC
cBoiictBa (Be(OH), — ocHoBanue). AMQOTEpHBbIE OKCHABl B3aUMOJCUCTBYIOT C
KHCIIOTaMHU U TIEI0YaMH, a TaKXKe C KUCIOTHBIMA MU OCHOBHBIMH OKCHIAMH C 00-
pPa30BaHUEM COJICH:

BeO + 2HCI — BeCl, + H0;

BeO + CO, — BeCOs;

BeO + 2NaOH — Na,BeO, + H,0;

BeO + KZO — KzBeOZ.

3agauya 2. CocTaBbTe ypaBHEHMs PEAKIUM TMOJYYEHHUS BCEX BO3MOXKHBIX
coJIel TIpY B3aUMOJICHCTBUN THAPOKCHUIA Oapus U CEPHUCTOM KUCIOTHI. HazoBute
MOJTYYCHHBIC COJIH.

Pemenue.

Ba(OH), + H,SO; — 2H,0 + BaSO3; - cynbdut 6apus.

[Ipu HegocTaTOYHOM MJisi 0Opa30BaHUsSI CPEAHEH COJIM KOJMYECTBE OCHOBA-
HUS TTOJTy9aeTCs KUCTAask COJIb:

Ba(OH), + 2 H,SO;— 2H,0 + Ba(HSOs),— ruapocyiabhut Oapusi.

JIist mpeBpallieHrs KUCJION COJIM B CPEIHIOI0 HEOOXOAUMO 100aBUTh OCHO-
BaHMUE:

B&(HCOg)z + Ba(OI{)Z — 2BaCO; + 2H,0.

[Ipu HemocTaTouyHOM Ji7Isi OOpa30BaHUs CPEIHEN COJIM KOJIMYECTBE KUCIIOTHI
MOJIy4aeTCsl OCHOBHAS COJIb:



2Ba(OH), + H,SO3 —2H,0 + (BaOH),SO3— ruapokcocyabhuT 6apusi.

Heo6xoaumMo MOMHUTH, YTO MPaBUIBLHOCTh COCTABIICHUS XUMUYECKOU (op-
MYJIbI IPOBEPSETCSA M0 PABEHCTBY BAJIGHTHOCTH (CTETIEHH OKUCIICHHS) OCHOBHOIO U
KHCIIOTHOTO OCTaTKOB. BajleHTHOCTh OCHOBHOTO OCTaTKa OMPEIEISIETCS YUCIOM
3amMeujeHHbIX 2UOPOKCOZPYNN B MOJIEKYJIE OCHOBAHUSI HA KUCJIOTHBIA OCTATOK; Ba-
JICHTHOCTh (CTENEeHb OKUCIEHUS) KHUCIOTHOTO OCTaTKa — YUCIOM 3AMEUjeHHbIX
amomos BOJ0pO/ia B MOJIEKYJI€ KUCIOThI HA OCHOBHOM OCTaTOK.

3apaua 3. [IpuBenaure ypaBHEHHE pPEAKIMH TIOMYyYCHUS TUIPOKCHIA AIfO-
MuHud. Onpenenure ero corcta (mpupony). Hanummre ypaBHEHHsI peakuui,
JTIOKA3bIBAIOIINE UX.

Pemienne. I'uapokcusl aqtOMUHHUSL HENb3SI MOJYUYUTh HEMOCPEICTBEHHBIM
B3aMMO/ICHCTBUEM OKCHJAa aJIIOMUHHS C BOJIOM, T.K. OKCHJI HE PacTBOPUM B BOJIE,
MOATOMY €70 MOKHO MOJYYHUTh CICAYIOMIUM MTyTEM:

AI(N03)3 + 3NaOH — AI(OH)3 + 3NaNQOs,.

[Iunpoxcun amoMuHus 00s1a1aeT aM(GOTEpPHBIMU CBOMCTBaMHU, T.€. JBONCT-
BEHHOUW NPUPOJION, CIEJ0BATEIbHO, MOKET B3aUMOJACHCTBOBaTh KaK C KHUCJIOT-
HBIMU, TaK U C OCHOBHBIMHU OKCHJIAMH, TUJIPOKCHIAMH.

Peakunmn, moaTBepKIa0MINE KUCIOTHBIE CBOMCTBA THIPOKCHIA:

Al(OH); (HAIO,) + KOH — KAIO, + 2H,0,;

2A|(0]‘])3 (HA'Oz) + BaO — Ba(AIOZ)z + 3H20

Peakiuun, noarsepxaaronime OCHOBHBIE CBOMCTBA THIPOKCUAA!

2A|(O]‘I)3 + 3H,CO; — AIQ(COg)g + 6H,0;

2A|(O]‘I)3 + 3803 — AI2(SO4)3 + 6H20

Tema 3. JHeprernka ¥ HANPABJCHHOCTb XUMHYECKHUX MIPOLIECCOB

3ananme 1. Paccuuraiite TeroBod 3(pPexT XMMUYECKON peakuuu, mpoTe-
Karollel B CTAaHAAPTHBIX H300apHO-U30TEPMHUUECKUX YCIOBUSX, IO YPABHEHUIO:

CH4(2) + COZ(z) — ZCO(Z) + ZHZ(Z), €CJin

AHPCH, =—74,8 xJ[5/MOIB; AH’ CO, = —394,0 xJIx/MOIB;
AH?CO =-110,5 x]JI>/MOIB; AH°H, = 0 kJIK/MOIIB.

VYkaxute, Kakas 3TO peaklMs 3K30- UK dHAoTepMuueckas. Kakoe konnue-
CTBO TEIUIOTHI OyieT 3aTpayeHo Ha noxydeHue 30 kr Bogopoaa?

Pemenne. TemnoBoit s3ddexr xummdeckoii peakunn AH’, mporexaromeii B
CTaHJAPTHBIX M300apHO-U30TEPMHUYECKUX YCIOBUSX, PACCUUTAEM, IOJIB3YSICh
cneacTBueM 3akoHa ['ecca (3.1):

AH0= 2 V'AfHOnpod.peaK -2 V'AfHOucx.s-m

AH’= (2-AcHYCO .y + 2-AHHy (.)) — (AMHPCHy ) + AHYCO,.0).

AH’=2-(-110,5)+2: 0 — (— 74,8 —394,0) = 247,8 kJIx.

Tax kak AH’> 0, TO IpoLece sHOOmepMuecKuil.

N3 ypaBHEeHUS peakluu CAEAYET, YTO AJisl MOay4deHus 2 moiie (v1) mnu 4 r (m
= v - M) Bogopona tpedyetcs 3arpatuth 247,8 kJ[ Ternotel. Ecnu B pe3yibTare
mpoiiecca 00pasyercs MHOE KOJMYECTBO BemiecTBa (V;), TO TEIJIOTY PacCUUTHI-
BaeM 110 popmyte AH = v -AH°/ v,

v, = MIM, v, = 30-10%2 = 15-10° monei,

AH = 15-10°- 247,8/2 = 1,8585-10° k [k
3agauya 2. BO03MOXHO M CaMOMNPOM3BOJILHOE B3aUMOJIEHCTBUE KapOoHaTa



KaJIbLIAS U OKCHJIa KPEMHUS, IPOTEKAIOIIEE IO YPABHEHUIO
CCICO3(Kp)+ SiOg(Kp) — CaSi03(Kp) + COZ(Z)

B CTAHJAPTHBIX U300apHO-U30TEPMUUECKHUX YCIOBUAX?

Pemenune. KpurepueMm camonpou3BOIBLHOTO MPOTEKaHHWsS Ipoliecca B 3a-
KpBITOW cucTeMe B M300apHO-U30TEPMUUYECKHUX YCIOBUSAX SIBIISIETCS YOBLIb DHEP-
run ['u66ca. Paccuntaem wu3smenenue >Heprum ['mdbca AG? B XO0J€ HaHHOU
peakiuu, Bocronb3oBasich ypasaernem AG® = AH — T-AS°. Bennuuny m3me-
HEHUS SHTAJIbIIUU PEAKI[UU PACCUYUTAEM IO YPABHEHUIO:

AH’=(A¢H® CO;.) + AH® CaSiOj,) — (AH Si05,, + AH® Ca-
COsxp)).-

DOHTaneuu 00pa30BaHMS BCEX YYAaCTHUKOB peakluu OepeM U3 TaOJuIbl
CTaHJIAPTHBIX (PU3UKO-XUMHUYECKHUX BEIHUHUH .

AtH’CO,,,) = —393,5 kJIx/Monb; AiH° CaCOjsp) = —1206,0 KIK/MOIIB;

AtH®Si054,)= —859,3 kJlx/Monb; AtH°CaSiOjs, = —1584, 1k [K/MOb.

[loncraBuB 3HaUEHUS B ypaBHEHUE, TOIYYUM

AH® =-363,5-1584,1 — (~859,3 — 1206,0) = 87,7 kJIx.

Borurcinm m3Menenre surpormn AS°uis peakiuy, npoTekaromieil B CTaH-
JAPTHBIX YCIIOBUSIX, UCTIOJIBL3Ys TaOIuuHbIe naHHbie (Tabm.3.1).

s°CaCo 3= 92,9 JIxx/monbK; % SiOgpy = 42,1 Ik /MoK

S° CO,. = 231,5/x/MonbK; $°CaSiOsy, = 82,0
Jx/monb K.

ASO = Xv- Sonpod —2Xv-S 0MCX.6-6’1

AS°=5°CO,,, + S° CaSiO; ) — S° Si0»4,) — S’ CaCOs/y),

AS°=82,0+231,6 -92,9-42,1 =178,6 Jx/K wmu AS°= 0,179 xJx/K.

Paccuntaem AGO, BOCIIOJIB30BABIINCH HAWEHHBIME 3HAueHusMd AH° u
AS°:

AG®=87,7 — 298 - 0,179 = +34,36 kJIx.

Tockonsky AG® > 0, To TaHHBIH TPOLIECC B CTAHJAPTHBIX YCIOBHSAX CaMO-
IPOU3BOJIBHO MPOTEKATh HE MOXKET.

Tema 4. Xumnueckass KHHETUKA U PABHOBECHE

3agaya 1. PaccuuTaiite, BO CKOJIBKO pa3 U3BMEHUTCS CKOPOCTb PEAKIUH 00-
pazoBanus okcujaa cepsl (VI), nporekaroiiieit o ypaBHEHHUIO

250;,) + Oy) — 2303,

a) MpyY yBEJIMYEHUH KOHIIeHTpauuu okcua cepsl (1V) B 2 pasa;

0) Mpu yBEeJIMYEHUHU BHEILIHETO JIaBJICHUA B 3 pasa.

Pemenne. KuHernueckoe ypaBHEHHE pPEAKLMM, COTJACHO 3aKOHY JEHCT
BYIOLIUX Macc, HMEET BUJI:

a) 3aluIlleM KHHETHYECKOEe ypaBHEHHUE Npu KoHreHTparuu SO, B aBa pasza
0O0JIBIIIE UCXOTHOM:

’ 2 2
v=k-(2Cso,)?*-Co, =4-k-(Cspo, )?-Co, .
3aTeM HaxoJUM OTHOILIEHHE CKOPOCTEN mpoliecca:



1)_'_4-k-(Csoz)2-Co2 _

()] k- (Cso2 )2 Co,

Taxum o0paszom, Ipu yBenuueHnn KoHueHrpauuu SO, B 2 pasa CKOpOCTb
peakiuu Bo3pocia B 4 pasa;

0) B IaHHOM peaki1K BCE BENIECTBA HAXOIATCS B Ta3000pa3HOM COCTOSIHUM,
IIO3TOMY IIPY YBEJIMUYEHUU JABJICHUS HaJ CUCTEMOM B 3 pa3a 00beM YMEHBIIUTCS B
TpU pa3a, a KOHIEHTPAIMs KaXI0r0 U3 PearupyrolX BEIIECTB, CIEN0BATENLHO,
yBenuuuTcs B 3 pasa. Torna KHHETHYECKOE YPABHEHUE 3aIUIIEM:

U_'Zk-(?)CSQZ )2-3C02 = 27-k-(Cso, )Z-CC)2 _
o' 27- k-(Csoz)z-Co2

CnenoBarenpHo, =21.
A ) k-(Csoz)z-Co2

Takum oOpa3zom, IpH YBEJIWYEHUHU JABIEHUSA B 3 pa3a CKOPOCTh pPEaKIHH
yBenuuuTcs B 27 pas.

3amava 2. OkucieHue cepbl NPOTEKAET IO YPABHEHUIO

Sty + O2)— SOz¢).

Kak M3MEHUTCA CKOPOCTh ATOW pEAKUUHU IPU YBEIUYECHHH PEAKIMOHHOIO
o0BnéMa B 3 paza?

Pemenune. B ciaydae reTeporeHHbIX peakuil B ypaBHEHUE 3aKOHA JEHCTBUSA
MAacc BXOJAT KOHIIEHTPAIMU BEIIECTB, HAXOAAIIUXCS B Ta30BOi (ha3e uim pacTBope.
Kunernueckoe ypaBHEHHE JUIsl T€TEPOT€HHOM peakIMy 00pa30BaHUs OKCH/IA CEPbI
710 U3MEHEHUS JaBJIECHUSI UMEET BU/L:

v=K-co,,

1ocJie YBEIMYCHUH 00bhEMa B 3 pa3a KOHIIEHTPAILHS KUCIOPOaa YMEHbBIIUTCS

Take B 3 paza: 0’ =K- 3 G0z

v 1 k-Co, 1
v 3 k-Co, 3
Takum oOpa3om, Ipu yBeJIMYEHUN 00BbEMa pPEaKIMOHHOTO cocyda B 3 pasa
CKOPOCTb peaklii YMEHbIIUTCS B 3 paza.
3anaua 3. Bo CKOJIBKO pa3 BO3pacTeT CKOPOCTh PEAKIMH, €CIIH TEMIIepaTypa
yBenmuntcs Ha 40 °C? TemneparypHsiii KOOQ(UIMEHT peakiny paBeH 2.
Pemenne. Cornacuo ypaBHenuto Baut-T'ohda (3.10)

L,
10

CnenoBarteibHO,

L

Utl

PaccunTaem, BO CKOJIBKO pa3 YBEIMYUTCS CKOPOCTh XMMUYECKON PEaKIIHH,
IIOJACTABHB B ypaBHeHI/Ie JAHHBIC U3 YCJ'IOBI/Iﬂ 3a1a4un.
40
Bt _910_p4_15.
Uy
Takum 0Gpasom, pu mosbieHny Temmeparypsbl Ha 40 °C cKOpOCTh JaHHOM
pCaKHI/II/I YBCHHqHTCﬂ B IISCCTHAAIIATh pa3.

7



Bamaua 4. Peakuus nmpu temneparype 20 °C mpotekaet 3a 45 ¢. Temmepa-
TypHbIH KO3 PuIeHT ckopocTu peakiuu paBeH 3. Kakoe Bpemst notpelyercs ass
3aBepiueHns 3Toi peakuuu npu 40 °C?

Pemenune. Paccuntaem BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEAKIMH MpU
YBEJIMYECHUH TEMIIEpaTyphbl, BOCIOJb30BaBIIMCh  ypaBHeHueM Bant-Iodda

(3.10):

t,—t
2"
%, _ y 10
Oy, ’

40-20
040 _3 10 D40 _32_9
Y20 Y20

UeM BBIIIE CKOPOCTb PEAKLHHU, TeM 3a 0olee KOPOTKUH IPOMEKYTOK Bpe-
MEHH OHA MPOTEKAET, TO €CTh BpeMs IPOTEKAHUsS PeaKiyu (7) 0OpaTHO IIPOIOp-
LIHOHAIBHO €& CKOPOCTH (v) (3TO OTPAXKEHO B ypaBHEHHH 3.5).

D T

Lo "ty

D T
Lo L0

_ Uy Ty

1
Orcrona L y0~— Tpo=—495=5¢.

2T 9

ITpu 40 °C peakmus 3aKOHUUTCS 38 5 C.

3amaya S. Hanummre BbIpakeHUs 11 KOHCTAHT PABHOBECHS CIIEIYIOLINAX
pEeaKunii:

ZCO(Z) + 02(2) s ZCOZ(Z),

Ca(OH)g(K,,) + COZ(e) s CdCOg(Kp) + HQO(Q,C).

Ot Kakux (pakTOpOB 3aBUCUT KOHCTAHTA PABHOBECHS?

Pemenne. Peakuus 2CO(,) + O, S 2C0O,, romoreHHas. Beipaxkenne

JUISI KOHCTaHTBI PAaBHOBECUSI UMEET BU/L:

__lco.T
[coT-[o.]

Peakuus Ca(OH)y., + COs) S CaCOjsq, + HyOp — TETEpOTEHHAS,
MOTOMY B BBIp@XCHHE JJIi KOHCTAHTHl PABHOBECHS BXOJIAT KOHIICHTpAIlUU Be-
IIECTB, HAXOSAIIMUXCS B JKUJIKOM HJIM Ta3000pa3HOM arperaTHOM COCTOSIHUU. BbI-
pakeHHEe KOHCTAHTbl PABHOBECHS] UIMEET BU/I:

K — [H 20].

[COZ]
KoHcTaHTa paBHOBECHs 3aBUCUT OT IMPHUPOABI PEATUPYIOLIMX BEIIECTB U
TEMIEPATYPbI, HO HE 3aBUCUT OT KOHILIEHTPAIIMH BEIECTB U JIaBJICHHUS.
3agaua 6. B cucreme ycTaHOBUIIOCH PABHOBECHE:
2Hl,,, S Hyp+ 1o, AH®>0.
Kak Hamo m3MeHuTh TeMieparypy, AaBI€HWE U KOHLEHTPALUIO PEareHToB,
YTOOBI CMECTUTH PAaBHOBECHE B CTOPOHY TE€UCHHUS MPSIMON PEaKIUH?




Pemenue.

1. TIpsimast peaxuust sHxoTepmudeckast (AH® > 0). Cornacuo npusrmmy  Jle
[[latenbe mpu yBENMYEHUU BHEUIHEH TeMIepaTypbl paBHOBECHE CMEIIAETCS B
CTOPOHY DJHIOTEPMHUYECKOTO TMpolecca (MAYIIEro C TMOIJIONICHUEM TEeIUIOThI).
CrnenoBaTelbHO, JJISI CMEIICHHUsS] PaBHOBECHUSI BIPABO TEMIIEpaTypy HaJO YBEJHU-
YUTb.

2. B peaknuu u3 npyx moseit HI monxydaercs mo ogHomy momto Hym Iy, T.€,
BCETO JIBa MOJIsI, IOATOMY M3MEHECHHE JTaBJICHUS HE OyJeT OKa3bIBaTh BIUSHUC Ha
CMEIICHIE PABHOBECHS CCTEMBI.

3. CmemeHne paBHOBECHUSI BIIPABO MOXKHO JOCTHYhL YBEITUYCHHUEM KOHIICH-
tpauuu H| wim ynanenuem wu3 cucremsl H; u |, 4TO mpuBeneT K yBEIUYEHUIO
CKOPOCTH MPSIMOW PEAKIIHH.

Tema 6. PacTBOpBI 2JIEKTPOJIMTOB

3agaua 1. CocTtaBbTe MOJICKYJIIPHBIE U MOHHO-MOJIEKYJISIPHBIE YpaBHEHUS
peakuuii B3aumoeicTeus Mexay pactsopamu BaCl, u NaySO4, Na,CO3z u HySOy,
CH3COONa u HCI, Fe(OH); u HNO:s.

[Ipu cocTaBieHHH HOHHO-MOJICKYJSIPHBIX YpaBHEHUH 3TH COCIUHEHUS 3a-
MUCBHIBAIOT B MOJIEKYJISIPHOU (DOpME, CUITbHBIE PACTBOPUMBIE JIEKTPOIUTHI — B BUJIE
HOHOB.

Jlng peakuum:

BaCl, + Na,SO, —BaSO,| + 2NaCl (mosekynspHOe ypaBHEHUE),

P p H p

CUTIbH.OTI.  CUTbH.IIL. CUTILH.IIL. CUIH.IL.

Ba’" + 2Cl~+ 2Na* + SO,°~ — BaSO,| + 2Na* + 2CI~ (momHoe HoHHO-
MOJIEKYJIIPHOE YPaBHEHHUE),

Ba’" + SO, — BaSO,| (cOKpaLIeHHOE HOHHO-MOJIEKYISIPHOE YPAaBHEHIE).

Peakiusi BO3MOKHA, Tak KaKk OHA COMPOBOXIAETCS 0Opa30BaHHEM TPYIHO-
pactBopuMoro coenuneHus: BaSO,.

Na,CO; + H,SO, — Na,SO, + H,0 + COzT

p p p c1ab.on.  eas

CUTTbH.IIL. CUTIbH.IIL. CUTTLH.IIL.

2Na* + COz*=+ 2H" + SO~ — 2Na* + SO,*~+ H,0 + CO,1

2H* + CO4"~— H,0 + CO,1.

Peakuus mpoTekaeT, Tak Kak COIPOBOXKIAETCS 00pa30BaHUEM 2a3000PA3HO20

coedunenusi CO, u craboeo anexmponuma H,0 .
CH3;COONa + HCI — CH3;COOH + NacCl,

P P P P
CUTIbH.I]L. CUIbH. 3. cnaob.on. CUJIbH.I]L.

CH3;COO™+ Na" + H" + CI"— CH;COOH + Na" + CI,
CH;COO~+ H" — CH;COOH.
B pesynbrate 31001 peakuuu oOpasyercs ciadbrit anextpoaut CH;COOH.
FE(OH)g + 3HNO; S FE(NOg)g + 3H,0
H p p cnab.og.
cnab.omn. CUNbH.I]L. CUNBH.IIL.

Fe(OH); + 3H" + 3NO;~ 5 Fe®* + 3NO; =+ 3H,0



Fe(OH); + 3H" 5 Fe** + 3H,0.

Peakiusi oOpaTuma, Tak Kak Cpelld UCXOJHBIX BEUIECTB U CPEAH MPOJYKTOB
pEeaKIK €CTh CJIA0bIE ATEKTPOIUTHI.

3agaua 2. Beiuucnure pH pactBopa THAPOKCHIIA KaNbIUS C MOJSPHOU
koHneHTparmei 0,005 monw/n, cuntas aucconuaruto Ca(OH), moaHOMH.

Pemenne. pH = — Ig [H']. Tuapokcua Kaaplys OpH JIUCCOLHMALUM 00pa-
3yeT HOHBI KaIblus U THApokcHa-nousl: Ca(OH), 5 Ca’" + 20H~. Konrertpa-
nus noHoB OH cBs3aHa ¢ KOHIEHTpanueil noHoB H' MOHHBIM mpou3BeneHHEM
Bomsl: [H'] - [OHT] = 710™*. Otcroma [H*] = 107/ [OH].

W3 ypaBHEHUS TUCCOIMAIIMN  CJIETYET, YTO

[OHT] =2 [Ca(OH),] =2 - 0,005 = 0,01 monb/1.

[H]=107/0,01 =10 ** moms/; pH =-1g 107% = 12.

7.2.3 IlpumMepHbIii NepeyeHb 3aIaHUI I PelleHUus] MPUKJIATHBIX 32124
3agaua. ['anbBaHMYECKHUI 3JIEMEHT COCTOMT U3 XPOMOBOTO U OJIOBSHHOTO
AJIEKTPOJIOB B pacTBOpax MX HUTPaToB. COCTaBbTE CXEMY raJibBAHUYECKOTO dJie-
MEHTa, HANUIIUTE YPaBHEHHUS SJEKTPOJHBIX MPOIECCOB M TOKOOOpa3yroIie pe-

c C
akiuy. Beramcnure DJIC: a) mpM CTaHAApTHBIX ycuomsx ( Cro™ = “sn?t = 1

(o C. o
MOJIb/1); 0) IpU KOHIIEHTPALHUAX crd* = “sn* = 0,01 Mo/,

Pemenne. [Ipu cxemaTndyeckom 3anMcu raJlbBAHUYECKOTO 3JIEMEHTA IPAHUIIA
pasziena MEXIy METalIOM M PacTBOPOM OO0O3HAYAETCS BEPTUKAJIBLHON YEpPTOM,
IpaHuIlla MEXIAY PACTBOPAMH JJIEKTPOJIUTOB — JBOMHOM BEPTUKAIBHOM YEPTOM.
AHOJ 3an1ChIBAacTCs ClIeBa.

CpaBHuM CTaHJIapTHBIE AJIEKTPOIHBIC MOTCHIAAIbI METaJlJIOB:

EO 3+ 0 EO 2+ 0
cr¥t/er® = 0,74 B, S0 [sn® = _ 0,14 B. Xpowm, kak 0oJiee aKTUBHBIA METaJLI,

SBJISIETCSI aHOJIOM, a OJIOBO — KaTOJIOM.

3anuieM cxemy rajJbBaHUYECKOTO dJIeMEHTa:

(-) Cr | Cr(NOs); || SN(NO3), | Sn (+)
um (<) Cr|Cr®* | Sn* | Sn (+);

AIIEKTPOIHBIC MPOIIECCHI:

anomueii:  Cr°— 3e¢” — Cr¥*  (mporecc okucnenud), x 2

katonsii:  Sn°" + 2¢” — Sn° (mporece BOCCTaHOBH)F:HH;I); x3

ypaBHEHUE TOKOOOPA3YOIICH peaKITuu:

2Cr°+3sn** — 2Cr** + 3sn’,

Beraucnum snextpoasrkyuryto cuiy (31C):

a) cranaaptayo JJ1C £, To ectp DJIC dIeMEHTa IIPH CTAHIAPTHBIX ycio-
BHSX, KOT/Ia KOHIICHTPAIlMM HMOHOB METa/ula paBHBI | MOJIB/JI, paccuuTaeM II0
YPaBHEHUIO:

= E°
EO — E()mmoaa . EOaHO()a — Sn2+/Sn0 _ Cr 3+/Cr0 ’
£°=-0,14 - (- 0,74) = 0,60 B;

6) B YCIOBHAX OTIMYHBIX OT CTAHAAPTHBIX CHadajla pacCuuTacM II0 ypaB-
HCHHIO HCpHCTa OTACIbHBIC OJICKTPOAHBIC ITIOTCHIMAJIBI MCTAJIJIOB!



0,059

E5n2+/5n° _ Egn2+/8n0 + 2 19 G- ,
Ssnz/snd = 014+ 220191022 014+ 2920 (9= 0208
E ., = @Ig C 3+

crd3t/er® - Fer¥ /e 4 3 o=

St/ 2 074+ 0’%59 9102 =074+ 2999 (2= 078B:

a 3arem no Qopmyie BeiuucauM JDJIC, yuuThiBas, 4TO 0JIOBO OCTAJIOCh Ka-
TOJOM, a [IUHK — aHOJIOM:

£ = ESn2+/SnO _ ECr?’+/Cr0 ’

=-0,20—(-0,78)=0,58 B.
3anuineM CXeMy BO3HUKILETO KOPPO3UOHHOTO 3JIEMEHTA:
Fe|H™*,HCO; | Ni.

YKeneso Fe Gomee akTuBHbIil Metamt ( E° =

Fe?+/Fe0
. O _
saBisieTcs anoaoM, a NI — KatojioM (ENi2 Ni0T T 0,25 B).

Ha noBepxHocTH xene3a (aHoAa) MPOUCXOAMT MPOLIECC OKUCIICHUSI.

Vpasuenue anogroro mpouecca (anox Fe°):  Fe® — Fe®™ + 2¢~,

Keneso B Buae nosos Fe** mepexouT B pacTBOp, a IMEKTPOHBI IIEPETEKAIOT
Ha HUKeb. [[OBEpXHOCTh HUKENS 3apshKaeTcs OTpULIATENbHO, K HEM U3 pacTBopa
HOJIXOJAT KATUOHBI BOJOPO/1a, IPUHUMAIOT 3JIEKTPOHBI M BOCCTAHABIMBAIOTCS.

YpaBHeHue katogHoro mponecca (katox Ni%): 2H" + 2e™— H,.

Tema 12. Koppo3ust 1 321U Ta MeTAVINYECKHUX KOHCTPYKIUI

3agaua 2. U3nenue u3 xemne3a ¢ MPUMECHI0 HUKENS HAXOAUTCS BO BIAXHOU
cpene, CoepkKaIEN YTIIEKUCIBIN ra3. Y KaKUTE, IO KAKOMY MEXaHU3MY NPOTEKAET
KOPPO3MOHHEBIH MPOIIeCC, U HAMUIIUTE €T0 YPaBHEHHUS.

Pemienne. YTieKucblil ra3 B3auMOJCHCTBYET ¢ BOJON M o0pasyeT ciaadyro
yrompHyto kuciory CO, + H,O S H,CO3, KoTOpas JHCCOLUUPYET MO ypaBHE-
ano H,CO; S H' + HCO; ™. Takum 06pa3oM, pacTBOp, B KOTOPOM HAaXOAUTCS
uzzenue, OyAeT NpOBOAUTDH AIIEKTPUUYECKUI TOK, U OKUCIUTEIEM B HEM SIBJISIOTCS
katuonsl H'. Kopposus, cliefoBaTelbHO, MPOTEKAeT MO SIEKTPOXHMMUYECKOMY
MEXaHU3MY.

— 0,44 B) yem HUKETH, OHO

7.2.4 TlpuMepHbIii NepeYeHb BOMPOCOB AJsl NMOATOTOBKH K 3a4eTy ¢
ouenkoi (1 cemecrtp)

Cmpoenue eeujecmea u peaKkyuoHHAA CHOCOOHOCMb 6eUleCmE

OcCHOBHBIE KJIACChl HEOPraHMYECKUX COEIUHEHHWI: OKCHUIbl (KUCIIOTHBIE,
OCHOBHBIE, aM(pOTEpHBIE), TUAPOKCUIBI (KUCIOThI, OCHOBaHMs, aM(POTEpHbIE T'H-
pokcuabl), coau. IIpuHIMI KUCIOTHO-OCHOBHOTO B3aumojeicTBus. Conu Kuc-
Jbl€, CPEHUE, OCHOBHBIE.

OO1Iue KBaHTOBO-MEXaHMYECKHUE IMPEICTaBICHUS O CTPOSHHE aToMma: BOJI-



HOBasl IPUPOJAa MUKPOUYACTHUIl U JIEKTPOHOB, JIEKTPOHHBIE 00JIaKa, aTOMHBIE Op-
outanu, sapo aroma. YpasHeHue lllpeaunrepa. KBanToBble yucia Kak Xxapakrte-
PUCTUKA COCTOSIHUS DJIEKTPOHOB B aToMe: TJIaBHOE, OpOUTAIbHOE, MAarHUTHOE,
cnuHoBoe. Tumbl atToMHbIX opOutaneit. [IpuHnunel pacnpeneneHue dIeKTPOHOB B
atome. [locnenoBareabHOCTh 3aMOJIHEHHSI ATOMHBIX OpOHUTANIel B COOTBETCTBUU C
ux sHepruei. IlpaBuno KneukoBckoro. Ilpunuumn Ilaynu w npaBwio ['yHnaa.
DneKkTpoHHbIE KOHPUTYpALIK ATOMOB U MOHOB.

Ilepnogmueckunt 3akon .M. Menneneesa. Ilepuonnueckas cucrema J[.1.
MenzeneeBa Kak e€cTeCTBEHHas KiaccU(puKalus 3iaemMeHToB. CTpyKTypa mepuo-
JUYECKOW CUCTEMBI: TIEpUOA, pAll, Tpymna u noarpynna. [leppoandnocts u3mMe-
HEHHE CBOMCTB 3JIEMEHTOB B Mpejiesiax MEePUoJ0B U IIaBHBIX MOATPYHI. DHEPrus
WOHU3alUHU, CPOJCTBO K DJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTh. M3MEeHEeHUE KH-
CJIOTHO-OCHOBHBIX ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB COCIMHEHUIA.

Mexanusm 00pa3oBaHUs KOBaJIEHTHOM cBsizM. OOMEHHBIH U JOHOP-
HO-aKIENTOPHBI MEXaHW3M 00pa3oBaHMs KOBaJIEHTHOM cBsizu. CBOMCTBAa KOBa-
JeHTHOU cBsi3u. CUrMa- U MU-CBS3HM, HANPABJICHHOCTh U SHEPTUs CB3U. [ HOpu-
JTU3allMsl aTOMHBIX OpOUTalel, reoMeTpuueckas CTpykTypa Mosiekyi. KoBaneHnTHas
CBs3b NOJIsSIpHAs U HenoJsipHad. [lonsipHocts Monekyn. Monnas cBs3b. CTpoeHUe
COEIMHEHUN C MOHHBIM THUIIOM CBSA3U. Bal€HTHOCTH 3JIEMEHTOB B HOPMAJIBHOM U
BO30Y>KJICHHOM COCTOSIHUSIX: CTETIEHb OKUCIICHUS U 3aps]l aTOMOB B COC/IMHEHUSX.

OKUCANTENBPHO-BOCCTAHOBUTENBbHBIE TIPOLIECChl. OKHUCIUTENN, BOCCTAHOBH-
tenu. Crenenb OKuciieHus. OnpeneneHne OKUCINTEIbHO-BOCCTAHOBUTEIBHOM POJIH
COEJIMHEHUS MO CTENEHU OKHUCIEeHHs aToMoB. PaccraHoBka Ko3(pPUIIMEHTOB B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX METOJIOM IEKTPOHHOTO OalaHca.

Xumuueckan mepmoOUHAMUKA U XUMUYECKAA KUHEMUKA

OcCHOBHBIE TEPMOJIUHAMUYECKHUE TIOHSATHUS: CUCTEMa, TOMOTE€HHAasi U TeTepo-
reHHas CUCTEeMa, W30JMPOBAHHAS 3aKpbITasi CUCTEMAa, CUCTEMa OTKpBITas, Mapa-
METpPBI COCTOSIHUSI CUCTEMBI, TEpMOAMHAMUYECKHE PYHKITMU. BHYTpeHHSS SHEPTUs
U SHTaIbIus. TermoBoil 23QGeKT peakiuu. DHI0TEPMUIECKUE U IK30TEPMUIECCKUE
npoiieccel. 3akoH ['ecca u ciencTBusi, BbITeKaromue u3 Hero. CrangapTHasi dH-
TajabIuss 00pa30BaHMs CIOKHOTO BEIIECTBA. TE€PMOXMMHUUYECKHE YpaBHEHUS. JH-
Tporusi 1 W300apHO-U30TEPMUUCCKHUN MOTeHITMAN. HampaBieHHOCTh XUMHYECKHIX
npoiieccos. |, |l Hauana TepmoanHaMUKH.

Xumudeckas KuHeTuKa. CKOPOCTh XUMUYECKUX pPeaKIuil. DHEeprus aKkTUBa-
uuu. YpaBHeHue AppeHnyca. 3aBUCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpAluu
pearupyromux BEMIeCTB U JaBJIeHUs. 3aKOH JeicTBUa Macc. Kunernueckue ypas-
HeHus. KoHcTaHTa cKOpOCTH peakiui.

Biusinue Temmeparyphl Ha CKOPOCTh XHUMHUYECKOW pEaKIUH, MPaBUIIO
Bant-I'odda, remnepatyphslii koapdunnent. Biusaue karaiuzaropa Ha CKOPOCTh
peakuuu. CynHOCTb KaTalnu3a.

[Ipomeccel obpatuMbie W HeoOpaTuMble. XUMHUYECKOe paBHOBecue. KoH-
cTaHTa XumMu4eckoro pasHosecus. [Ipunnunn Jle-Illarense. Bnusnue temmneparypsl,
KOHLIEHTPALMH, 1aBJICHHS U KaTaJIU3aTOpa Ha CMEUIEHUE PABHOBECHS.

Pacmeoput

OO6mrast xapaktepucTuka pacTBOpoB. CrocoObl BBIpaKEHUS KOHIICHTPAIIUU



pacTBOpoB. MoJsipHasi, MOJIsUIbHAsT KOHLIEHTpaUus, MOJSIpHas, MaccoBas J0JId,
MOJISIpHAs KOHLIEHTpALKs SKBUBAJICHTOB. J[aBiieHre napa pacTBOpoB. 3aKoH Payirs
JUIsL paCTBOPOB HERJIEKTPOJIMTOB. [IoHMKEHUE TeMIepaTypsl 3aMep3aHusl U MOBBI-
HIEHUE TeMIIepaTypbl KUMeHus pactBopoB. Kpuockomnus, 30ymnunockonus. Ocmoc,
OCMOTHYECKOE JaBiieHue. 3akoH Bant-I'odda.

Teopuss 2IEKTPOJUTUYECKON AUCCOLMALMKA AppeHuyca. OJEKTPOIUTHI
ClibHble U ciadble. CTeNneHb U KOHCTAHTHI JUCCOLMALUMU. DJIEKTPOJIUTHYECKAS
JIMCCOLUALINS CUJIBHBIX M CJIA0BIX 3JIEKTPOJIUTOB: KHUCIJIOT, OCHOBAaHUM, COJEH B
Boge. CtyneHuaras nuccouuanusa. IOHHbIE peakuuu. Y CIOBHs TE€UEHHs pEeaKIui
oOMeHa B pPAacTBOPAX 3JEKTPOIMTOB. DIEKTPOIUTHYECKAs] IAMCCOIHUAINS BOJIBI.
HNonnoe npowussenenue Boasl (KwW). Bonopoansiii nokaszarens pH kak mepa ku-
CJIOTHOCTH U IIEJIOYHOCTU cpeabl. pH kucnot u ocHoBanuid. [lonsarre 006 nHauKa-
topax. OKpacka MHIMKATOPOB B pa3IuyHbIX cpeaax. [ maponus coneu. Conu rua-
POJIM3YIOIIKECS 0 AHUOHY, IO KaTUOHY, HETMAPOJIN3YIOIIKECs conu. MI3MeHeHne
pH cpensl npu rugponuze. BiausiHue BHEMIHUX (AKTOPOB HAa CTENEHb MOJTHOTHI
rusponunsa. bydepHsie cucremsi.

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB JI1 MOATOTOBKHU K IK3aMeHY

(2 cemecTp)

Jucnepcuoie cucmembol

I'eTeporennbie nucnepcHbie cUCTEMBI. [loBepXHOCTHBIC SIBJICHUSI U afcopO-
uus. JlucnepcHeie cuctemsl, ux kiaaccudukamnus. KommouaHeie cucremsl. Y CTOM-
YHUBOCTb JIUCTIEPCHBIX CUCTEM.

Xumusn HeopzaHuuecKux GaANCYUUX 6euiecme

[TomyyeHnne, MexaHU3M THUApPATALUM U KPUCTAIIM3ALUN, CBOMCTBA BO3YIII-
HBIX BSDKYIIMX MaTepualioB (CTpoUTENIbHAs BO3MYyIIHAs U3BeCThb, Turc). [lomyde-
HHUE, MEXaHU3M TUJpaTalud U KPUCTAJJIM3alWHd, CBOWCTBA TMAPABIMYECKUX Bs-
KYIIUX MaTepuanoB (TUApABIMYECKas U3BECTh, MOPTIAHAIIEMEHT). beToH, Koppo-
3ust 0€TOHA B PA3JIMYHBIX Cpeax.

InekmpoxumuyeckKue cucmemol

DJNIEKTPOJIHBIA TMOTEHIHAJI, MEXaHU3M €ro BO3HHUKHOBEHHUS. Y PpaBHEHHUE
HepHcrta. DeKTpoXUMUYECKHN psii HAMPSHKEHUH METaIIOB. TUIBI 2JIEKTPOJIOB.

l'anpBannueckue smeMeHThl. M3mepenne anmekTpoaBrkymen cuibl. [loms-
pu3anus U NepeHanpsiKeHrue. XUMUUYECKUEe UCTOYHUKUA TOKA: MEPBUYHBIE rajbBa-
HUYECKHE DJIEMEHTBI, AKKYMYJISITOPBI, TOTUIMBHBIC SJICMEHTHI.

Kopposus metamnoB. Bunabl koppo3uu. MexaHU3M 3JIEKTPOXHUMUYECKOU
KOppO3UH. 3alI1MTa METAIJIOB OT KOPPO3UHU. MeTaIUNIMUYEeCKUE TOKPBITHS.

Honumepol u onuzomeput

[lonarue o noaumepax u onueomepax. OpraHM4eCKHE U HEOPraHUYECKHE
MOJUMEPbL. MeTObI MOMyYEHHUS TOJTMMEPOB: MOJIMMEPU3ALINS, TOJTUKOHACHCAS.
XUMHUYECKOE CTPOCHUE U CBOMCTBA MOJIUMEPOB. JleCTpyKIMS MOJTMMEPOB.

buononumepsl: momcaxapu b, TOTUU3OMPEHBI, OSIIKH.

Memoovl xumuueckozo uccied08anusn eeuiecme

Xumudeckas: uAeHTU(GUKAIMS BEMEeCTB. AHATUTHYECKUN cuUTHaI. OCHOBBI
KAa4ECTBEHHOT0 M KOJIMYECTBEHHOTO aHanu3a. KaueCcTBEHHbIE peakUuMh Ha MOHBI.



XuMudeckue, PU3NKO-XUMUYEeCKUe U (pu3nuecKkre MeTo bl aHaIN3a.
Opzanuueckue gaxcyujue CmpoumeibHsle Mamepuaibl
Knaccudukanus opraHn4ecKux BsOKYIIMX CTPOHUTEIBHBIX MaTepuanoB. bu-
TyMHBI€ BsDKymue. [lomyduenue, cBOiCTBa, MEXaHU3MBbI TBEPICHHU.

7.2.6 MeToauka BbICTABJIEHHSI OLIEHKU NPHU MPOBeIeHUU MPOMEKYTOY-
HOM aTTecTaluu

DK3aMeH MPOBOJIUTCS MO TeCT-OMeTam, KaKIbld U3 KOTOPBIX coaepxut 20
BOIIPOCOB U 3aaa4dy. 1. Ouenka «HeynoBneTBOPUTENBHO» CTaBUTCSA B Cllydae, €cliv
CTYZCHT HaOpan MeHee 6 0asioB.

2. OneHka «Y IOBJIETBOPUTEIHHOY CTABUTCS B CIydae, € CTYACHT HaOpam
He meHee 60 %

3. OueHka «XopoIo» CTaBUTCA B Clydae, €Clid CTyJIEHT Habpan He MEHee
70%

4. Ouenka «OTINYHO» CTABUTCS, €CIIU CTYJIEHT HaOpain He MeHee 85 %

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Kon
Ne | KonTtponupyembie passeisl (TeMbl) .| HaumeHoBaHUE OIIECHOYHOTO
KOHTPOJIUPYEMOit
/11 JUCIUTUTUHBI cpencTsa
KOMIIETCHIINH
1 Crpoenue BemectBa U peakuuoH- |YK-1, OIIK-1 Tect, KOHTpOIbHAs paboTa, 3a-
Hasi CIIOCOOHOCTH BEIIECTB UTa JIabopaTopHBIX paboT, BO-
POCHI K 9K3aMEHY
2 OcHoBbl xuMuyeckoit TtepmoauHa-|YK-1, OIIK-1 Tect, koHTpONBbHAS paboTa, 3a-
MHUKH 1 KHHETHKH mmTa J1abopaTopHbIX padoT, BO-
MIPOCHI K K3aMEHY
3 PactBopsl. [Jucniepcusie cuctemsr  |YK-1, OINK-1 Tect, koHTpOIBHAS paboTa, 3a-

muTa 1abopaTopHbIX padoT, BO-
MPOCHI K DK3aMEHY

4 DIEKTPOXUMUYECKUE MTPOLIECCHI VK-1, OIIK-1 TecT, koHTpOIBHAS paboTa, 3a-
muTa 1abopaTopHbIX padoT, BO-
MIPOCHI K 9K3aMEHY

5 [Tonmumepsl ¥ OJIUTOMEPHI VYK-1, OIIK-1 Tect, KOHTpONIBHAs paboTa, 3a-
IUTa JIabopaTopHBIX PaboT, BO-
IPOCHI K 9K3aMEHY

6 Xumudeckast uaeHTUGUKAITUS VK-1, OIIK-1 Tect, koHTpOIBHAS paboTa, 3a-
muTa 1abopaTopHBIX padoT, BO-
MIPOCHI K DK3aMEHY

7.3 MeTroanueckue MaTepuaJibl, onpeaeasiionie nNpoueaypbl oleHnBa-
HHSI 3HAHMH, YMEHHH, HABBIKOB M (MJIM) ONbITA AeSITeJIbHOCTH

TecTupoBaHHue OCYILIESCTBIISIETCS, JTUOO MPH MOMOIIM KOMITBIOTEPHOM CHC-
TE€Mbl TECTUPOBaHMS, JUOO C HCIOJIb30BAHUEM BBIJIAHHBIX TECT-3aJaHUil Ha Oy-
MaxHoM Hocutene. Bpemsi tectupoBanust 30 MuH. 3aTeM OCYIIECTBISIETCS IMPO-
BEpKa TECTa HK3aMEHATOPOM M BBICTABIISIETCS OLEHKA COTJACHO METOAUKE BBI-
CTaBJICHUSI OLICHKH IPU MPOBEICHUH MPOMEKYTOYHOM aTTECTALIUH.

Pemenve craHmapTHBIX 3a/1ad OCYIIECTBISCTCS, JTUOO TPHU TMOMOIIH KOM-
MBIOTEPHON CUCTEMBI TECTHPOBAHHUS, TUOO C UCIIOIH30BAHUEM BBIIAHHBIX 33714 HA




Oymaxxuom Hocutene. Bpemsi pemenus 3amad 30 mMuH. 3aTeM OCYIIECTBISETCS
IIpOBEpKa pelieHHs 3a/1a4 SK3aMEHATOPOM M BBICTABIISICTCS OIICHKA, COTIIACHO Me-
TOJIMKH BBICTaBJICHUS OIICHKH TPU MIPOBEJCHUH MPOMEKYTOYHON aTTeCTallNH.
Pemenne npukiaagHbIX 3a/1a4 OCYIIECTBIISETCS, TUOO TIPHU MTOMOIIU KOMITh-
IOTEPHON CHCTEMBI TECTHPOBAHMSI, JIMOO C MCIOJIH30BAaHUEM BBIJAHHBIX 3a7a4 Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amad 30 MuH. 3aTeM OCYILIECTBISIETCS
IIpOBEpKa pelIeHHs 3a/1a4 SK3aMEHATOPOM M BBICTABIISICTCS OIICHKA, COTIIACHO Me-
TOJMKY BBICTaBJICHUS OIICHKHU MIPH MPOBEACHUU TPOMEKYTOUYHOM aTTECTAIHH.

8 YYUEBHO METOJUYECKOE U UH®OPMAILIMOHHOE
OBECIIEYEHMUE JJUCHUITJINHbI

8.1 IlepeyeHb y4eOHOI JUTEPATYPbI, HEOOXOAUMOI Al OCBOEHHS HC-
HMILIHHBI

OcHoBHasi 1uTEpaTypa

1. Ciupugonos, b.A. Kypc o6meii xumun : Yueb. nocodue. Y.1. - Boponex :
['OVYBIIO "BopoHexckuii rocyaapcTBEHHbIN TeXHUUeckuil yauBepceuret', 2008. -
185 c.

2. Cniupunonos, b.A. Kypc o61ieit xumuu : Yue6. nocodue. U.2. - Boponex :
['OVYBIIO "BopoHexckuii rocyaapcTBEHHbINM TexHuUeckuii yauBepeuret', 2008. -
207 c.

3.T'munka, H.JIL. 3agaun u ynpaxHenus o obmei xumun : Yued. mocodue /
oA pea. B. A. PabunoBuua, X. M. PyObunoit. - U3a. crepeotun. - M. : UHTE-
['PAJI-ITPECC, 2011. - 240 c. - ISBN 5-89602-015-5.

4. Koposun, H.B. O6mas xumus : YueOHUK. - 8-¢ u31d., cTepeoTuil. - M. :
Breicmr. mk., 2007. - 557 ¢. : un . - ISBN 5-06-004403-3.

5. Cnupunonos, b. A. Ilpaktukym no obmeit xumun [Tekcer]| : yueOHOE 1O-
cooue / ®I'bOY BO "Boponex. roc. TexH. yH-T". - BopoHnex : BopoHexckuii ro-
CyJIlapCTBEHHBIN TexHU4YecKkuil yauBepcutet, 2018. - 99 c. : Tabun. : ui. - bubnuorp.:
c. 94 (4 na3B.). - ISBN 978-5-7731-0672-2 .

6. Cupunonos, b.A. Kypc o6mieit xumun [InexkTpoHHbiid pecype] : Yueo.
nocobue. - DIeKTpoH. TeKcToBble, rpad. maH. ( 5 480 448 baiit ). - BopoHex :
['OYBIIO "BopoHexckuii rocy1apCTBEHHbBIN TexHU4Yeckuid yHusepcuret", 2009. -
1 daiin.

JlonoiHMTE ILHAA JTATEpPATypa

1.T'moccapuii 1o XMMHUHU | METOJMYECKUE YKa3aHUs K CaMOCTOSITEILHON pa-
0o0Te M1 CTYy/JICHTOB BCEX HAIIPABJICHUM MOJTOTOBKM 0aKajaaBpOB, O0yJarOUIUXCS
JMCTAHIIMOHHO. - Boponex : [0. u.], 2013 -1 snektpoH. ont. Juck

2. MeTtoauyeckue yKka3aHus K BBITOJTHEHUIO JTJaOOPaTOPHBIX PadOT MO XUMHUHU
JUISL CTYJEHTOB HampaBjieHUM NoAroToBku OakamaBpoB 210400 "Paamorexhwu-
ka",211000 "KoHcTpynpoBaHHE M TEXHOJIOTHS 3JIEKTpOHHBIX cpeacTs”,110800
"Arpounxenepus", 220400 "Ynpasinenne B TexHuueckux cucremax', 210100
"DnekTpoHrka u HaHodekTponuka",223200 "Texnnueckas ¢uzuka" ounou dop-
mbl 00yuenus. Y.1 / Kag. xumun; Cocrt.: b. A. Cniupunonos, B. A. HeGonbcun, B.
I1. TopbynoBa. - Boponex : ®I'bOY BIIO "BopoHexckuil rocyaapcTBEHHBIN
TexHuueckui yausepcuret", 2012. - 48 c.



3. KonTtponbHbie TecThl 0 xumuu (pazaen "CTpoeHne aroma M 3aKOHOMEP-
HOCTH U3MEHEHHS 3JIEMEHTOB U WX COCJAMHEHHI") JIsl CTYyIEHTOB BCEX TEXHHYeE-
CKUX HaIlpaBJeHUHN MOATOTOBKU 04HOU PopMbl oOyuenus / Kad. xumun; Cocr.: U.
M. BunokypoBa, b. A. Cnupunonos. - Boponex : ®I'bOY BIIO "Boponexckuii
roCcyIapCTBEHHBIN TexHUUeckuil yauepcutet', 2012, - 48 c.

4. MeroandecKkue yKa3aHUsl K BBIIIOJIHEHHUIO JaOOpaTOPHBIX pabdoT MO Teme
"T"anbBaHWYECKUE MOKPBITHS, UCIIOIb3YEMbIE B U3ACIIUAX AJIEKTPOHHON TEXHUKHU"
no auciuiube "Xumus" nna crygaeHtoB HampasieHuil 11.03.03 "Kouncrpywupo-
BaHHME U TEXHOJOTHUS IJICKTPOHHBIX cpeacTB" (mpoduis "[IpoekTupoBanue u TeX-
HOJIOTHSI paauodJIeKTpoHHBIX cpeacts") u 12.03.03 "[Ipubopoctpoenue” (mpoduiib
"[IpubopocTtpoenue") ouHoil ¢opmbl 00yueHus [DeKTpoHHBIM pecypc] / Kad.
xumun; Coct. b. A. CriupuI0HOB. - DIEKTPOH. TEKCTOBKIE, rpad. AaH. (242 K6 ). -
Boponex : ®I'OY BIIO "BopoHeKCKHIl TOCYyTapCTBEHHBIN TEXHUYECKUN YHH-
Bepcutet"”, 2015. - 1 daiin.

5. Meronunueckue ykazaHus K BBITIOJHEHUIO JIA0OPATOPHBIX pabOT MO XUMHUU
JUIsL CTYJICHTOB HampaBlieHU moArotoBku OakanaBpoB 210400 "PamuorexHuka',
211000 "KoHCTpyHpOBaHUE U TEXHOJOTHUS PATUO3IEKTPOHHBIX cpeacTs”, 110800
"Arpounxenepus', 220400 "VYmpasnenne B TexHuyeckux cucremax', 210100
"DnekTpoHuKa MU HaHoAekTpoHuka', 223200 "Texnudeckas ¢uzuka" OYHOM
dbopmel o0yuenus. U.2 / Kad. xumun; Coct.: b. A. Ciupunionos, B. A. HeGonbcuH,
B. II. 'opmrynoBa. - Boporex : @®I'bOY BIIO "Boponexckuil rocyaapCTBEHHbIN
TexHnueckuit yausepcuter”, 2013.

8.2 Ilepeyenb HHGPOPMALMOHHBIX TEXHOJOTHH, HMCHOJb3yeMbIX MPH
OCYLIECTBJICHMH 00pa30BaTeJIbHOIO MpoLecca Mo AMCHHUILIMHE, BKIYas Ie-
peYeHb JHMIEH3MOHHOT0 MPOrpaMMHOr0 odecme4veHusi, pecypcoB uHdopma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «HTEepHeT», cOBpeMeHHbIX mnpodec-
CHOHAJIBHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

YUreHue JICKIUKA OCYIIECTBIAECTCS C HUCIOJIB30BAHUEM MPE3EHTALMA B MPO-
rpamme «Microsoft PowerPointy.

ba3vl oannwix, ungpopmayuonno-cnpagounvie u NOUCKOEbLE CUCHEMDBL'

1. Xumnueckuii katanor. Heoprannueckas xumus. CalTbl W KHUTH
http://www.ximicat.com

2.Chemnet - odunmasbHOE JICKTPOHHOE HM3IaHUE XUMHUYECKOTO (PaKyib-
teta MI'Y http://www.chem.msu.ru/rus

3. CnpaBouHO-uH(pOpMAIIMOHHBIN calT mo xumuwu http://www.alhimikov.net

9 MATEPHUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS
JJISAI OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA
1YueOHo-1a00paTOpHOE 000pPYyI0BaHME

1. Nonomep -aya. 13
2. llIxad ¢ BBITSKHOW BEHTUIISILIUEH -aya. 13
3. JlJabopaTopHas XuMHUYeCKas 1mocy/ia -ayn. 13

Texnuueckue cpeocmea o0yuenus
1. HoytOyk - oT/en opraHu3anuy u odecredeHus yueOHoro mpoiecca


http://www.ximicat.com/
http://www.chem.msu.ru/rus
http://www.alhimikov.net/

2. MenuanpoekTop mporpaMM - OTIEN OpraHM3alli U oOecreueHus: yueo-
HOTO TpoIiecca.

10 METOAUYECKHUE YKA3AHUA IJIsd OBYUYAKOIIUXCA 110
OCBOEHMUIO JUCHUIIJINHBI

[To aucuumivHe «XUMHUSD» YUTAIOTCS JIEKLIUU, MPOBOJATCA JTaOOpATOPHBIE
paboThI.

OcHOBOM W3yYEHHUS TUCIHIUIMHBI SBIAIOTCS JIEKIHUH, HA KOTOPBIX H3Jara-
I0TCsl HanboJiee CYHIECTBEHHBIE M TPYJIHBIE BOMPOCH, a TAaKXKE BOIMPOCH], HE Ha-
Hie/lme OTpakeHus: B yueOHoM urepatype. Jlekuuu npeacrasisger coO0M cucrte-
MaTUYECKOE, MMOCIEI0BATEILHOE U3JI0KEHNE YUEOHOro Marepuana. IT0 — OJIHA U3
BaXHEHIMX (opM ydeOHOTO Mmpoliecca U OJAWH M3 OCHOBHBIX METOOB Mpernojaa-
BaHUs B By3e. Ha nmexuusax ot ctyaeHTa tpedyercs He MpOCTO BHUMAaHKE, HO U Ca-
MOCTOSITEIbHOE 0OpMIIEHHE KOHCTIEKTa. KauecTBEeHHbII KOHCIIEKT JOJIKEH JIETKO
BOCIPUHUMATHCS 3pUTENBHO, B 3T0 TEKCTE CIEAyeT COOM0aTh a03allbl, BBIICIAT
3aroJIOBKU, MIPOHYMEPOBaTh (HOpMyIIbl, IOJUEPKHYTh TEPMHUHBI. B KauecTBe 1eH-
HOT'O COBETa PEKOMEH]IyeTCsl 3alUChIBATh HE KaXKI0€ CIOBO JIEKTOpa (MHAY€e MOXKHO
MOTEPATh MBICJIb U HauaTh MUCaTh aBTOMATUYECKH, HE BHUKAs B CMBICII), a TIOCTa-
paThCsl MOHATH OCHOBHYIO MBICIIb JIEKTOPA, a 3aTEM 3aIIUCaTh, UCIIOJIb3Ys IIOHATHBIE
COKpalICHHUS

JlabopaTopHble pabOThI BBINOIHAIOTCA Ha JJAOOPAaTOPHOM OOOPYIOBAaHUHU B
COOTBETCTBUH C METOJIMKAMH, TPUBEICHHBIMH B YKa3aHHSX K BBITIOJTHEHHUIO padoT.

CamocrosiTenbHas padoTa CTYAEHTOB CHOCOOCTBYET IIyOOKOMY YCBOEHHSI
yu4eOHOT0 MaTepuana u Pa3BUTHIO HABBIKOB caMooOpa3oBaHus. CaMOCTOATEIbHAS
paboTa nmpeanonaraer ciaeayolre COCTaBIsOIuUE:

— paboTa C TeKCTaMH: y4eOHHKaMH, CIIPABOUYHUKAMH, JTOMIOJTHUTEIHHOMN JIU-
TEpaTypoH, a Takke NpopadOTKa KOHCIIEKTOB JIEKIHil;

— BBITIOJTHEHHUE JIOMAITHUX 3aIaHUI U TUIIOBBIX PACUYETOB;

— paboTa HaJ TeMaMHu I CaMOCTOSTEIHbHOTO U3YUCHUS;

— ydJacTHue B paboTe CTYJeHYECKIX HAyYHBIX KOH(PEPEHIINH, OMMMITHAIaX;

— MOJATOTOBKA K 3aU€TaM U dK3aMeHaM.

Kpome 6a30BbIX y4eOHUKOB pEKOMEHAYETCSI CAMOCTOSITEIbHO UCIIOJIb30BATh
uMmerolecs: B 0ubnmorexke yueOHo-MeToauueckue nocoous. HesaBucumo ot Buna
ydeOHUKa, paboTa ¢ HUM JOJKHA MPOUCXOAUTH B TEUCHHE BCEro cemectpa. -
dbexTuBHEE paboTaTh ¢ yYUeOHUKOM HE TOcJe, a nepea jJekuueit. [Ipu o3nakomieHun
C KaKUM-JTHOO0 pa3esioM PeKOMEHAYETCS MPOYHUTATh €ro IEIMKOM, CTapasiCh YJIo-
BUTH OOIIYIO JIOTUKY M3J0XKEHHUS TeMbl. [IpM OBTOPHOM YTEHHUH XOPOIIO aKIICH-
TUPOBATh BHUMAHHE HA KJIFOYEBBIX BOMPOCAX U OCHOBHBIX Teopemax ((popmyrax).
PekoMeHyeTcst COCTABISITh MX KPATKUI KOHCIIEKT.

Dk3amMeH — (hopMa UTOTOBOM MPOBEPKU 3HAHUM CTYIEHTOB. J[Jisg ycremHon
CIayul 3K3aMEHa HEOOXOIMMO 3aHUMAThCsl CUCTEMATUYECKH, B TEUEHHUE BCETO Ce-
MecTpa. VIHTeHCcHBHAs MOATOTOBKA JOJDKHA HAYaThbCAd HE IMO3[HEE, YeM 3a Me-
CSI-TIONTOPA 0 3k3aMeHa. JlaHHbIe mepea 3K3aMEHOM TpH-ueThipe AHS 3(dek-
TUBHEE BCET0 MCMOJIb30BaTh JJIs1 TOBTOPEHUSI.



By yaeOHBIX 3aHATHIA

JledaTenbHOCTh CTyIeHTa

Jlexusa

Hanucanune koHCIIEKTa JIEKUHMIA: KpPaTKO, CXEMaTU4YHO, MO-
CJIeIOBaTeIbHO (DUKCHPOBATh OCHOBHBIC TIOJIOKCHHS, BBI-
BO/bI, (OPMYIHPOBKH, OOOOIICHMS; TIOMEYaTh Ba)KHBIC
MBICJIH, BBIJEIATh KIIIOYEBBIE CJIOBa, TepMUHBL. [IpoBepka
TEPMHUHOB, MOHATUI C MOMOILBIK YHUUKIONEANM, CIIOBAPEH,
CIIPAaBOYHUKOB C BBIIHCHIBAHUEM TOJIKOBAHUN B TETPab.
O6o3HaueHne BOMPOCOB, TEPMUHOB, MaTepuaia, KOTOPHIC
BBI3BIBAIOT TPYJHOCTH, MOUCK OTBETOB B PEKOMEHIYEMOM
mutepatype. Eciu caMocTosTenbHO He yaaeTcs pa3oopaThes
B MaTrepuaie, HeoO0xoauMo chOpMYIUPOBaTh BOIPOC U 3a-
JIaTh MPENOIaBaTEN0 HA JICKUUHU WA HAa MPAKTUYECKOM 3a-
HATHH.

JlaGopaTtopHnast pabora

JlaboparopHble pabOTHI MO3BOJSIOT HAYYUTHCS TMPUMEHSTH
TEOPETUYCCKHE 3HAHWsI, TOJTYYCHHBbIC HA JICKIIUU TPH pe-
LIEHUH KOHKPETHBIX 3a7a4. UToObl HanboJsee paloHalnbHO U
MOJTHO HICTIOJIB30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX ISt
MOJrOTOBKH K HUM HEOOXOIMMO: CIIEAYEeT pa3o0parh JIeK-
IIUIO 10 COOTBETCTBYIOLICH TeMe, 03HAKOMHUTCS C COOTBET-
CTBYIOLIUM pa3lieJIoM yueOHUKa, mpopaboTaTh IOMOJTHU-
TEJILHYIO JIUTEPATypPy U UCTOYHHMKH, PEIIUTh 3a7a4ll M BbI-
TOJIHUTBb APYTHC NMCbMCHHBIC 3aJaHW .

CamocrosTenbHas padoTa

CaMocTosiTenpHasi paboTa CTYIEHTOB CIIOCOOCTBYET TIIy0O0-
KOMY YCBOEHHUsI Y4eOHOI0 Marepuana U pa3BUTHIO HaBBIKOB
camooOpazoBanus. CamocTosTeNbHas padoTa npearnogaraet
CJIEAYIOIINE COCTaBIISAIONIUE:

- pabota Cc TeKCTamH: y4eOHWKaMH, CIPaBOYHUKAMH, JO-
MOJTHUTENIBHOM JIMTEpaTypol, a Takke MpopadoTKa KOH-
CIICKTOB JICKIIMIA,

- BBIITOJTHEHUE JOMAITHHUX 3aJJaHA{ U PACueTOB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO H3Y4YCHUS;

- yyacTue B paboTe CTyJEeHUECKUX HayYHBIX KOH(pEpEeHIHH,
OJIUMITHA]T;

- IOJITOTOBKA K MPOMEXKYTOYHOHN aTTeCTaIUH.

IToaroToBka K MpOMEKYTOYHOU
aTTecTaluu

['oTOBUTBCS K MPOMEKYTOUHOM aTTECTAllMH CIIEAYET CHC-
TEMaTU4YeCKH, B TEUEHHE Bcero cemecrpa. MHTeHcUBHas
MOATOTOBKA JOJDKHA HAdaThCd HE MO3JHEEe, YeM 3a Me-
CAL-TIOJITOPA /10 MPOMEXYTOUHOU arrecTtauuu. [{aHHble me-
pea 3aueToM C OLIEHKOMH, 3K3aMEHOM TpH JHS 3P deKTUBHEE
BCET0 WCIOJIb30BaTh JIJIsl MOBTOPEHHMS] U CHUCTEMAaTU3alluu
Marepuana.




JIMCT PETUCTPAIIMA U3MEHEHUI

[Toanuce 3aBegyroniero

Jara .
No . Kadeapoi, OTBETCTBEH-
[lepeyeHb BHOCUMBIX U3MEHEHUN BHECEHUS .
n/m . HOM 3a peayn3aIuio
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