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1. Ilesu ocBOeHMS TUCHMIIIMHBI
K 0CHOBHBIM 1eJIAM OCBOCHUS TUCIUTIIAHBI « XUMHUS» CIEAYET OTHECTH:

- IOAATOTOBKA CTYJCHTOB K JIEATEIHHOCTH B COOTBETCTBUH C KBATH(PUKAIMOHHOM
XapaKTePUCTHKOW OakanaBpa Mo HaIlPaBJICHUIO;

- popmupoBaHue  OOMIETEXHUYECKUX 3HAHWM W YMEHHHA 1O JIaHHOMY
HaIPaBJICHUIO;

- IeTICHATIpaBJIeHHOEe TPUMEHEHHEe O0a30BbIX 3HAHWW B 00JaCTH XUMHUH B
npoQeCCUOHANILHON JIEATEIbHOCTH;

- I3yYeHWE W PA3BUTHE MPAKTHUYECKHX HABBIKOB IO BOMPOCaM, CBS3aHHBIM C
NPUMEHEHUEM OCHOBHBIX XHMHYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYCCKUX PEAKIHU ISl PENICHUS KOHKPETHBIX MPAKTHYECKUX 3a1ad B 00JacTu
AKCIUTyaTaIliy TPAHCIIOPTHO-TEXHOJOTUYECKUX MAITUH M KOMIUICKCOB.

K ocHOBHBIM 3agavaM OCBOCHHA JUCLHUIIIIMHBI «XHUMU CJIEeaAyCT OTHCCTU:

- MOJTly4eHUue HE0OXOAMMOro 00beMa 3HaHHUM B 00JaCTH XMMUH, a TAK)KE HABBIKOB
MPUMEHEHUS ITUX 3HAHUM JJI pelIeHUs MPAKTUYECKUX 3a]1a4.

2. Mecto nucuuiuiaibl B cTpykrype OOII 6akanaspuara

Jucuumimaa « XUMHsD» OTHOCUTCS K 00s3aTenbHOM yactu Oioka (b1) ocHoBHOM
o0Opa3oBaTeIpHOM MTPOTpaMMbl OaKagaBpuara.

Hucuumimaa  «XUMHSD»  B3aMMOCBSI3aHA  JIOTMYECKH W COJIEPXKATEJIbHO-
METOJIMYECKH CO CICAYIOIUMHU JUCHUIIMHAMU U npakTukamu OOIT:

B obs3amenvroti uacmu (b.1.1):

- MaremMaTHka;

- ®usuka;

- MarepuainoBenenue;

- be3onacHOCTh KU3HEIESITEIbHOCTH;

- TexHonorust KOHCTPYKIMOHHBIX MAaTEPUAIIOB.

3. IlepeyeHb JIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs 10 JUCHUILIMHE (MOYJII0),
COOTHECECHHBIE C IVIAHNPYEMBIMH Pe3yJIbTATAMHM OCBOCHHSI 00pa30oBaTe/IbLHOM
MPOrpaMMblI

B pe3ynbraTe OCBOCHHS TUCHUIUIMHBI (MOAYNSI) y oOydarommxcsi GopMUPYIOTCS
CJIeIyIOIME KOMIIETEHLIIMH U JOJIKHBI OBITh JOCTUTHYTHI CIEIYIOLIUE pPE3yJIbTaThl
oOy4eHHs KaK 3Tar (OpMUPOBAHMS COOTBETCTBYIOLIMX KOMIETEHIUH:

Kox 1 HauMeHOBaHHe
HHANKATOPA Ilepeuenb MIAHUPYEMBIX Pe3VJILTATOB
Kox xomnerenuuu A p p Py pesy
JOCTHKEeHHUS 00y4eHHUsI MO AUCHUIJINHE
KOMIIeTeHIINH
OIIK-1 Cnocob6en | OIIK-1.3 3HATD:
MIPUMEHSTH Onpenensiet e OCHOBHEBIE KJIACCHI
€CTECTBEHHOHAYYHbIEC | BO3MOXKHbBIE HEOPTraHUYECKUX COCAMHEHUH,
U OOIIEeHHXEHEPHBIC | HATIPABJICHHS OCHOBHBIE TTOJIOKEHUS




3HaHUS, METOIBI
MaTeMaTHIeCKOTrO
aHanm3a "
MOJCIIMPOBAHUSA B
npodecCuoHATBHOM
ACATCIIbHOCTHU

XUMHAYECKUX
B3aHMMOJCHCTBUM,
KOHCTaHTBI
paBHOBECHS
XUMHAYECKUX
[IPEBPALLCHUMN.

COBPEMEHHOU TEOPUU CTPOECHUS
aToma, TEOPUU XUMHUECKOU CBSI3H,
SHEPIreTUKU U KNHETUKHU
XUMHYECKUX PEAKIIUH,
XMMHYECKOTO PaBHOBECHS, OOIIIHe
CBOMCTBA PaCTBOPOB, CBOMCTBA
PacTBOPOB 3JIEKTPOJIUTOB,
3aKOHOMEPHOCTH MPOTEKAHUS
3JEKTPOXUMHUUYECKHUX MTPOLIECCOB;

® OCHOBHBIE XUMHUYECKHUE
MOJIOXKEHUS, 3aKOHBI, CBEJICHMUSI,
HE0OXOUMBIE [Tl IPUMEHEHHUSI B
KOHKPETHOW NpeMETHOH 001acTi
JKCIUTyaTaluy TPAHCIIOPTHO-
TEXHOJIOTMUECKUX MAIIUH U
KOMILJIEKCOB.

yMeTh:

e OrmnpenensiTh BO3MOXHBIC
HaIlpaBJICHUS XUMUYECKUX
B3aHUMOJICHCTBUM, KOHCTAHTBI
PaBHOBECHSI XUMHUYECKHUX
MpeBpaIieHu, MPUMEHSTh 3HAHUS
(byHIaMeHTaIbHBIX OCHOB,
MOAXOAbI U METO/bl XUMHUU TIPU
W3YYEHUHU JPYTUX TACHUILIINH;

® [IPUMEHATH 3HAHUS
(GyHIaMEeHTaIBHBIX OCHOB,
MOAXOAbl U METO/bl XUMHUH B
podecCHOHATEHOM JIeATEITBHOCTH.

BJIA/I€Th:

e MareMaTuyecK1M annapaTroM u
HaBBIKAMU MCTIOJIb30BaHUS
COBPEMEHHBIX MOJXO0/0B U
METOJI0B XUMHH K OIHCAHHMIO,
aHaJIU3y, TEOPETUUECKOMY U
9KCIIEPUMEHTAILHOMY
HCCIIEA0BAaHUIO U MOJAEIIUPOBAHUIO
XUMUYECKUX CUCTEM, SIBIICHUN U
MPOLIECCOB B 00bEME,
HEOOXOAMMOM JIJIsi OCBOCHHS HAYK
0 MaTepuanax, (yHIaMeHTaIbHbBIX
Y TIPUKJIQHBIX OCHOB
MaTepuaIoBEeCHUS U TEXHOJIOTUI
MaTepHajoB, UCIIOJIb30BAHUS B
npodeccruoHaNbHO eATeTbHOCTH;

®  HaBBIKAMM MCIOJIb30BaHUS
COBPEMEHHBIX MOJIXO0/I0B U
METOJ0B XHMHH K ONHCAHMIO,
aHaJIN3Y, MOJEIUPOBAHUIO
XUMUYECKHUX CUCTEM, SIBIICHUU U
MIPOLIECCOB B 00bEME,




HE0OXOIMMOM HCITOJIb30BAHNUS B
npodeccHoHaBEHOM e TEIBHOCTH.

4. CTpyKTYypa M coaepkaHue TUCHUILTHHBI.

OO6masi TPyAOEMKOCTh JUCIHUIUIMHBI COCTaBJsieT 3 3a4yeTHbIE €IUHUIIBI, T.C.
108 akanemuueckux 4acoB (M3 HUX 72 yaca — CaMOCTOATENIbHAsl paboTa CTYJIEHTOB).

Ounas popma

Pazpenbl pucummivHbl «XUMHS» H3Y4alOTCsl HAa IEPBOM Kypce B IEPBOM
ceMecTpe.

Jlexuuu — 1 gyac genenro. Beero 18 yacos.

Jlabopatopubie pabotsl — 1 yac B Henemnto. Beero 18 gacos.

dopma KOHTPOJISI — SK3aMEH.

OuHo-3a04yHas hopma

Paznensl nuctuminHbel « XUMUsS» U3Y4arOTCs BO BTOPOM CEMECTPE.

Jlexuum — 1 yaca B Henemo. Beero 18 yacos.

JlaGopartopubie paboTsl — 1 yac B Hegemto. Beero 18 gacos.

dopma KOHTPOJIS — DK3aMEH.

3aounas ¢opma

Paznensl aucuumivHbel «XUMHUS» H3Y4YalOTCS Ha TEPBOM Kypce BO BTOPOM
ceMecTpe.

Jlexun — 4 gacos.

JlaGopatopHblie paboThI — 6 4acoB.

dopma KOHTPOJISI — SK3aMEH.

CtpykTypa U coaepx aHue AUCIUIUIMHBI «XUMUS» TI0 CPOKaM W BHUJIaM PabOThI
OTpaXEHBI B MPUIIOKECHUU.

Conep:xanue pa3aesaoB JUCUUIINHBI

OcHOBHBIE IOHATHS ¥ 3aKOHbI XUMHH

3aKOH COXpAHEHHUsI MATE€pUM, 3aKOH IMOCTOSAHCTBA COCTaBa, 3aKOH AKBHUBAJICHTOB.
l'azoBbie 3akoHbl. 3akoH ABorajpo. IIpuMeHEHHE OCHOBHBIX 3aKOHOB XHMHH K
KOJIMYECTBEHHBIM pACcy€TaM IO YPABHEHUSIM PEaKIWH.

OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCAUHEHUIN: OKCH/JIbI, OCHOBAaHUSI, KUCJIOTHI U
coiu. Ux knaccudukanusi, HOMEHKIATypa U XUMUYECKHE CBOMCTBA.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakunu. CTeneHb OKucIIeHus. Baxnenmue
OKHCIMTENM ©  BoccraHOBUTENW. (COCTaBIIEHME  YPAaBHEHHM  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil. Kiaccudukanus OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKIuu.

Ctpoenne atomoB. Ilepuoguueckuii 3akon [I.1. MenaesieeBa

KBaHTOBO-MexaHHWUYecKass MOJENb CTPOCHHs artoma. YpaBHeHue Ilimanka.
Ypasuenue BoJHbl Jle bpoins. [Ipunmun neonpenenennoctu. Y pasaenue llpennnrepa
Y BOJIHOBbIE (DYHKIIMH DJIEKTPOHOB.



KBaHTOBbIE umMciia. ['J1TaBHOE KBAaHTOBOE YMCIO. OHEPreTUYECKUE YPOBHHU.
OcHoBHOE U BO30YXJEHHOE cocTosiHue aroma. OpOuTalibHOE KBAaHTOBOE YHCIIO.
Ouepreruueckue noaypoBHu. dopma aroMubix opOutaneii. MarHuTHOe KBaHTOBOE
gucino. ATomHble opouTanu. OpueHTaIusi aTOMHBIX opouTtaneil B mpoctpancTBe. CrivH
anekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[IpuHIMIT HanMeHbIIEN dHEPTUuK. [1opAI0K 3aII0THEHNUS Y HEPTETUUECKUX YPOBHEN
U IOAYPOBHEM B MHOTOIJIEKTPOHHBIX aromax. lIpaBmmo Kireukosckoro. IlpuHnmn
[Taynu. MakcumanpHOE KOJMYECTBO JJIEKTPOHOB HA JHEPrETHYECKOM YPOBHE,
noaypoBHe u atomHod opOutanu. I[IpaBuno XyHpga. DJNEKTPOHHOE CTPOEHUE
MHOTO3JIEKTPOHHBIX aTOMOB M MOHOB. CemeiicTBa s-, p-, d- u f- »smementoB. Ux
pacnionoxenue B nepuoauueckon cucreme .M. Menneneena.

[leproanueckuil 3aK0H U nepuoandeckas cucrema sneMeHToB . . Menzaeneena.
[Iepronel m rpynnel. CTpoeHHE NEPUOIUYECKON CHCTEMBI U CTPOEHUE SIJIEKTPOHHOU
000JI0YKH aToMa. OJEKTPOHHBIC aHAIOTH. ATOMHBIE MapaMeTpbl. ATOMHbIE U MOHHbBIE
paanychl. DHEprus MOHU3alUU (MOHU3AMOHHBINA oTeHIran). CpoJICTBO K 3JIEKTPOHY.
DIIEKTPOOTPULATENBHOCTh. [lepHOJNYHOCT, B M3MEHEHUWH AaTOMHBIX NapaMeTpOB U
XUMHUYECKUX CBOMCTB 3JIEMEHTOB.

Xumuyeckasi CBf3b

KoBanentHast cBsi3b u ee cBoiicTBa. OCHOBHBIE XapaKTEPUCTHKUA KOBAJICHTHOM
CBSI3U: AHEPIUsl (SHTAJBINS) CBSI3M, JJIMHA, KPATHOCTh, BAJEHTHBIN yroJl, MOJSIPHOCTh
cBA3u. OOMEHHBIN U JOHOPHO-AaKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOMN
cBsi3u. Meron BalleHTHBIX cBa3el. Curma- u  nu-cBs3u. lIpeacraBineHust o
rUOpUAN3alMM aTOMHBIX OpOWTajel MpU OMHCAaHUW TeOMETPUYECKOW KOH(UTypanuu
MOJIEKYJI. [IUNONBHBI MOMEHT CBA3U U JUIOJBHBIM MOMEHT MOJIEKYJIBI.

Honnass cBsA3p M ee cBolicTBa. Mertamnueckas CBs3b. MEXMOJIEKYIISIPHBIE
B3auMozerncteus. llpupoma MexmonekyisapHbix cwi.  Cunbsl  Ban-gep-Baanbca.
BonopoaHas cBs3b.

OCHOBBI XUMHY€CKOH TEPMOAHUHAMHUKH

BuyTpenHss sHeprus u 3HTanbnus. llepBelii 3aKOH TepMOAMHAMUKH. TeruioBou
s dexT xumuueckoir peakuuu. TepMoxXuMUYeckue ypaBHeHUs peakiuii. CTaHIapTHBIC
SHTAJBINKU 00PAa30BaHUSI XUMHUUECKUX COEMHEHUI. 3akoH ['ecca U claeACTBUS U3 HETO.
Pacuer cranmapTHBIX TETUIOBBIX 3P (HEKTOB XMMHYECKUX peakiuii. Bropoit u tperuit
3aKOHBI TepMOJWHAMUKH. [loHATHE 00 SHTPONUMU U €€ H3MEHEHUU B XHUMHUYECKHUX
npeBpanieHusx. OJHepruss [mb06ca u ee H3MEHEHHWE B XUMHUYECKUX IIpolieccax.
Kputepuii caMonmpou3BOJbHOTO TPOTEKAHUSI XHUMHUYECKUX PpEaKIUid B HU300apHO-
MU30TEPMUYECKUX YCIOBUSX.

XumMunyeckass KHHeTHKA. XUMHYECKOe paBHOBeCHE

CKOpOCTh TOMOT€HHBIX XUMUYECKHUX peakuuii. GaKTOpbl, BIHSIOMINE HA CKOPOCTh
XUMHYECKOMN peaknu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT KOHUEHTPALUM
pearupyronux BenectB. OCHOBHOM 3aKOH XHWMHYECKONW KHUHETUKU (KWUHETHYECKUU
3aKoH AercTByronux macc). Koncranra ckopoctu. Kunetnueckoe ypaBuenue. [lopsnok



U  MOJEKYJSIPHOCTh peakuuu. OCHOBHONM 3aKOH XHMHMYECKOM KHHETHKH  JUIS
TeTEPOreHHBIX PEAKLUN.

3aBUCUMOCTb ~ CKOPOCTM  peakuuu OT  Temieparypel. TemmeparypHslid
KO3(QPUIIUEHT CKOPOCTHU peakluu. Y paBHEHUE AppeHnyca. DHEPTUs aKTUBALIUH.

[IoHATHE O TOMOT€HHOM U I'€TEPOr€HHOM KATAJIN3E.

Xumunyeckoe paBHoBecue. OOpatumble U HeoOpaTumble peakuuu. KoHcTanTta
XUMHAYECKOTO paBHOBecusa. (CMEIIEHHE TIOJIOKEHHsT paBHOBecHss W npuHoun Jle
[ITarenbe - bpayna. XuMu4ecKoe paBHOBECHE B T€TEPOr€HHBIX CUCTEMAX.

CBoiicTBa pacTBOpOB

Onpenenenue u kinaccudukanus pactBopoB. PactBopeHue kak —(U3UKO-
xumuueckuit mporecc. ConpBaraiuss W ruApararusa. PactBopumocTth. CrnocoOb
BBIPaKEHUSI KOHIEHTPALUHA PACTBOPOB. PaCTBOPBI AJEKTPOIUTOB U HEANEKTPOIUTOB.

3axkoH Paymnsa. Hpeanbnsle pactBopsl. KosuMratuBHble CBOWCTBAa pPacTBOPOB.
IToHmxeHne temmepaTypsl 3aMep3aHdss M IOBBIIICHUE TEMIIEpaTypbl KHUIICHUS
pacTBOpPOB. AKTUBHOCTh KOMIIOHEHTA pacTBOPa, KO3(PPHUIIMEHT aKTUBHOCTH.

Bonnsle  pactBOphl  2yIeKTposMTOB.  KosMuecTBEHHBIE — XapaKTEPUCTUKHU
JIEKTPOJIMTUYECKON JTUCCOLMALMU: CTEIIEHb IUCCOLMAIMU, KOHCTaHTa JUCCOLAALINU.
3akoH pa3penenuss OctBanbaa. M3oToHnyeckuit Koa((HULKUEHT, €ro CBs3b CO CTENEHBIO
nucconuani. OCoOEHHOCTH BOJABI KaK pacTBOpUTEIA. Bo1opoaHbII OKa3aTens cpebl
(pH).

['upponus conel. IOHHO-MOJIEKYJIAPHBIE U MOJIEKYJISIPHBIE YPABHEHUS THIPOJIN3A.
Crenenb rupoamn3a, KOHCTaHTa Tuipoiu3a. HeoOpatumblil Tuapous.

PaBHOBeCcHE «MaAIOPACTBOPUMBIN DJIEKTPOJIMT — HACBIILIEHHBI  PacTBOPY.
[IpounsBenenne pacTBOPUMOCTH. Y CJIOBUS BBINAJACHUS U PACTBOPEHHUS OCAJIKA.

JJIEKTPOXUMHUYECKHE MPOLEeCChI

OmnpeneneHue W KiIaccUpUKAIUS DJICKTPOXUMHUECKUX TporieccoB. Ilonsarue o6
AJIEKTPOAHOM TOTeHIHae. ["anpBannyeckuit sneMenT Januansa-Axoou. CtangapTHBIHN
BOJIOPOAHBIN anekTpoa. YpaBHenue Hepncra. Pacuer JJIC raibBaHUYECKOTO
aneMeHTa. OKUCIUTEILHO-BOCCTAHOBUTEIBbHBIN NOoTeHIIMAN. HanpaBieHue npoTekaHus
OKHMCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiui. [lonsspuzanus 31eKTpoaoB.

XUMHUYECKHE HWCTOYHMKM TOKAa. | ajpBaHMYECKHME DHJIEMEHTHI. 1 OIIMBHBIC
3JIEMEHTBI. AKKYMYJIATOPBL.

DIIEKTPONIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN TMPOIECC. DJIEKTPOJIHU3 C
pPacTBOPUMBIMHM M HEPACTBOPUMBIMM aHOJAMHU. 3aKoHbI Dapajes.

Koppo3us u 3ammuTa MeTalI0B U CILIABOB

Knaccudukanus KOppO3UOHHBIX MPOLECCOB. DIJIEKTPOXUMHUYECKAs KOPPO3US.
Koppo3us ¢ kucinoponHoit u BomopojHOHN aenoispusaunueid. KoHTakTHas Koppo3us.
DNeKTpOXUMHUYECKasi KOPPO3Us MAJIOYTIEPOIUCTON CTaIH.

Xumuueckas Kopposus. ['azoBasi Koppo3usi. XUMHUYECKas KOPPO3Hsl B >KUIKHX
HEAJIEKTPOIUTAX.



Meroapl 3amUThl OT KOppo3uu. 3amuTHas atMocdepa. MHruOUTOpPH KOPPO3UU.
3allUTHBIE TMOKPBITUA: METANIMYECKUE, HEMETAJUIMYECKUE. OJIEKTPOXUMUUYECKas
3alluTa.

KoMmmiekcHbIe coeTuHEeHUS

OCHOBHBIE TIOJIOXKEHUS KOOPAMHALMOHHONW TEOPUM CTPOCHMSI KOMIUIEKCHBIX
coeAMHEHNN. XMMHUUYECKas CBA3b B KOMIUIEKTHBIX COCIUHEHUAX. JJOHOPBI U aKLENTOPHI
AJIEKTPOHOB. 3aBUCUMOCTb KOOPAMHALMOHHBIX CBOMCTB ILEHTPAJBHOIO aromMa OT
CTPOCHHSI €ro JJIEeKTpOHHON oOonouku. Jlurannel. KoopauHanmoHHOE dYHCIO.
HomenknaTtypa ~ KOMIUIEKCHBIX  COCIMHEHUN.  DJIEKTPOJIUTUYECKHE  CBOMCTBA
KOMIUIEKCHBIX coeauHeHni.  Jluccommanums ~ KOMIUIEKCHBIX HOHOB. KoHcTaHTa
HECTOUKOCTH.

5. O0pa3oBaTe/ibHbIEe TEXHOJIOTHHU

Meroquka  mpenojaBaHus —~— JUCHHUIUIMHBL  «XHMHUS» M pealld3alusd
KOMIIETEHTHOCTHOTO  TOJAXOAa B  HW3JIOKEHHMHM W  BOCIPUATHM  MarTepualia
peIycMaTpUBaET KCHOJb30BaHUE CICAYIOIIMX AKTUBHBIX U WHTEPAKTUBHBIX (HOpM
NIPOBEAECHUS TPYIIOBBIX, WHIAWBHAYAJbHbIX, AyJAUTOPHBIX 3aHATUNA B COYETAHUU C
BHEAYJAUTOPHOW paboTOl ¢ 1eibio (OpMUPOBAHUS M Pa3BUTHA NMPOPECCHOHATBHBIX
HABBIKOB 00YyYarONuXCsl:

- YTeHHE JICKIUH;

- 3aIlMTa ¥ UHIUBUYaJIbHOE 00CYK/IEHUE BBIMOIHIAEMBIX 3TAllOB Ja00OPATOPHBIX
pabor;

- OpraHu3anys U NpOBEICHUE TEKYILIEro KOHTPOJIS 3HAHUI CTYIEHTOB B (hopme
KOHTPOJIBHBIX PadoT.

VYienbHbIA BEC 3aHATHI, NPOBOJUMBIX B MHTEPAKTUBHBIX (hopmax, OIpeaesieH

[JIAaBHOM  1I€JIbI0  00pa30oBaTENIbHOM MpOrpaMMbl, OCOOCHHOCTHIO KOHTUHIE€HTA
o0y4Jarommxcst U COAEPKaHUEM JUCHUIUIMHBI «XUMHS» U B LEJIOM IO JUCHUILIINHE
coctaBisieT 50% ayIUTOPHBIX 3aHATUNA.  3aHATHS JIEKUMOHHOTO THUIIA COCTaBIISIIOT
50% oT oObemMa ayTUTOPHBIX 3aHSATUH.

6. OueHo4HbIe cCPpeACTBA AJI TEKYLIEr0 KOHTPOJIA YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalluM 110 UTOraM OCBOCHMS JUCHUILIMHBI U Y4eOHO-MeTOANYeCcKoe
ol0ecrneyeHne CaMOCTOATENbHON PadoThI CTYICHTOB

B npomecce oO0yueHMs HCHONB3YHOTCA CIEAYIOIIUE OLEHOYHbIE (DOPMBI
CaMOCTOSITENIbHOM paboThl CTYACHTOB, OLIEHOYHBIE CPEACTBA TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTH ¥ IIPOMEKYTOUYHBIX ATTECTALIAN:

- OTBETHI CTYJICHTA HAa BOIPOCHI KAPT TEKYILETO KOHTPOJIS;

- 3aIKTa JIAOOPATOPHBIX paboT;

- 3aIIMTa PE3yJIbTAaTOB BBINOJIHEHUS 33aJJaHUN JUIsl CAMOCTOSTEIBHOU PaObOThI;

- BBIIIOJTHEHUE KOHTPOJIbHBIX paloT.

OO0pa31bl KOHTPOIBHBIX Pa0dOT, 3K3aMEHALIMOHHBIX BOIIPOCOB MPUBENEHBI B (DOHE
onieHOoYHBIX cpeacTB (POC), KOTOPBIN ABIAETCS MPUIOKEHUEM K JAHHOW mporpamme
JUCLUIUIAHBL.



6.1. ®oH/ OLIEHOYHBIX CPEICTB AJIf MPOBeIeHUs MPOMEKYTOUYHOM aTTeCTAlNH
00y4aImxcs Mo JUCUUIIIMHE (MOIYJII0).

®onxa oneHouyHbix cpeactB (GOC) mo aucuuIuIMHE I TPOBEACHUS TEKYIECH U
IIPOMEKYTOYHOM aTTECTAlMK 00yJaroIuXCcs 0a3upyeTcs Ha IePeYHEe KOMITCTCHITUH.

6.1.1. IlepeyeHbp KOMIETEHUHMI ¢ YKa3aHHeM IJTanoB HuX (GopMHUPOBAHUS B
npouecce 0CBOCHHUs 00pa30BaTEJIbHOI IPOrpaMMBI.

B pe3ynbrare OCBOEGHHS AUCHMUIUIMHBI (MOAYJs1) (OPMUPYIOTCS CIEAYIOIINE
KOMITETEHLIUU:

Kon B pe3yabTare ocBOeHHs 00pa30BaTEILHON NPOrPaMMbI 00y4aKOIIMIACS
KOMIIeTeHIIUN J0JI5KeH 00J1a1aTh
OIIK-1 CnocoOeH MpUMEHSTh €CTECTBEHHOHAYYHBIC U 00IIENHKEHEPHBIC 3HAHUS,

METO/bl MATEMATUUECKOTO aHAJIW3a U MOJICIITUPOBAHUS B
npodecCuoHaNBbHOM NesSTENbHOCTH

B mporecce ocBoeHUs 00pa3oBaTeIbHONW MPOTPaMMBI JTaHHBIE KOMIICTCHIIUH, B
TOM YHCJIE€ UX OTICIIbHBIC KOMIIOHEHTHI, (JOPMHUPYIOTCS MMOATAIMHO B XOJE OCBOCHUS
00yJaroIMMUCs JUCIUIUIHH (MOYJIeH), MPAaKTUK B COOTBETCTBUU C YUECOHBIM IJIAHOM
U KaJeHAapHBIM TparikoM yueOHOTo mpoIiecca.

6.1.2. Onucanme mnoka3zarejeili M KpUTEPHEB OIECHUBAHMS KOMIIETEHIIHUM,
(popMupyeMBbIX MO0 MTOraM OCBOCHHUSl JUCHMILUIMHBI (MOAYJisl), ONMHCAHUE IIKAJ
OLlCHUBAHHUA.

[Toka3arenemM OLICHMBAHUSI KOMIIETCHIIMI HAa  pa3iMYHBIX dTamax MX

(dopMHUpOBaHUs SBIAETCS JOCTHXKEHHE OOYYaIOIIMMHUCS IJIAHUPYEMbIX pEe3yJIbTaTOB

00y4eHHUs MO TUCHUILUIMHE (MOIYIIIO).

OIIK-1 - Crioco0eH NPUMEHSITh eCTeCTBeHHOHAYYHbIE 1 001IleHH:KeHepHbIe 3HAHUSI, MeTO/IbI MATEMATHYECKOI 0
aHAJIM3a M MO/IeJIMPOBAaHMsA B NPo¢ecCHOHAILHOI eI TeIbHOCTH

Kpurtepuu onennBanus
Iloka3arein

2 3 4 5
3HATh: OO0yuarommuiics Obyuatommuiics Ob6yuaromuiics Obyuatomuiics
OCHOBHBIE KJIaCCHI JEMOHCTPHPYET JEMOHCTPHUPYET HENOJIHOE | IEMOHCTPHPYET JIEMOHCTPUPYET
HEOpraHMYEeCKUX HOJTHOE OTCYTCTBHE | COOTBETCTBHE CIEAYIOIINX | YACTHYHOE MIOJTHOE
COCZIMHEHHUIH, WIN HEJJOCTATOYHOE | 3HAHWH: OCHOBHBIX COOTBETCTBHE COOTBETCTBHE
OCHOBHBIE COOTBETCTBHE KJIaCCOB HEOPTaHUYECKUX CIIEAYIOIINX 3HAHUN: | CIETYIOLINX
TIOJIOKESHUS CIIeTYIOLIMX 3HAHUI: | COCANHEHUH, OCHOBHBIX OCHOBHBIX KJIaCCOB 3HaHUIL:
COBpPEMEHHOH TEOPHH | OCHOBHBIX KJIACCOB NIOJIO)KEHUI COBPEMEHHOH | HEOPraHUYeCKUX OCHOBHBIX
CTpOCHUS aToMa, HEOPraHUYEeCKUX TEOPHUU CTPOCHHS aTOMa U | COeAMHEHHUH, KJIacCOB
TEOPUH XUMHYECKOW | COCIMHEHUH, XUMHYECKOH CBSI3H, OCHOBHBIX HEOpraHNYEeCKUX




CBSI3M, DHEPTETUKH U | OCHOBHBIX SHEPTeTHKHN U KHHETHUKHU MOJI0KEHUI COCUHEHHUH,
KHHETHUKHU TTOJIOKESHUH XUMHUYECKUX PEaKIni, COBpPEMEHHOMU OCHOBHBIX
XUMHUYECKUX COBPEMEHHOM XAMHYECKOI'0 paBHOBECHUS, | TEOPUHU CTPOEHHUS MIOJIOKEHUI
peaxiuii, TEOPUU CTPOCHUS CBOWCTB PacTBOPOB, aToMa ¥ XUMHYECKOH | COBPEeMEHHOM
XHMHYECKOTO aToMa ¥ XUMHUYECKOH | 3aKOHOMEPHOCTEH CBSI3H, DHEPTETUKH B | TEOPUHU CTPOCHUS
paBHOBECHA, O6I]_[I/Ie CBs3H1, DOHCPI'CTUKHU U MMPOTEKaHUA KHNHETUKU arToMa u
CBOMCTBa PacTBOPOB, | KMHETHKHU SIEKTPOXUMUUECKUX XUMHUYCCKUX XUMHUYCCKOM
CBOIICTBa PacTBOPOB XUMHYECKUX MIPOIIECCOB. peaxiuii, CBSI3H, DHEPT€TUKU
AIEKTPOIUTOB, peaKIniA, JomyckaroTcs XUMHYECKOTO H KHHETHKU
3aKOHOMEPHOCTH XUMHUYECKOTO 3HAYNUTEIbHBIC OIIMOKH, paBHOBECHS, CBOMCTB | XUMUYECKUX
MPOTEKAHUS paBHOBECHSI, CBOWCTB | MPOSBISAETCS pacTBOpOB, peaxiuii,
DIEKTPOXUMHUIECCKUX | PACTBOPOB, HEJIOCTaTOYHOCTH 3HAHMHA, 3aKOHOMEPHOCTEH XHMHYECKOTO
IIPOLIECCOB 3aKOHOMEPHOCTEU 10 psAly NOHATHH U NIPOTEKAHUA paBHOBECHS,
MPOTEKAHU 3aKOHOB, 00yYarOIIUIC AIEKTPOXUMHUYECKUX | CBOHCTB
ANEKTPOXUMHUIECCKUX | WCTIBITHIBACT 3HAUUTEIBHBIE | TIPOIIECCOB, HO pacTBOpOB,
MIPOIIECCOB 3aTpyAHCHIUS TIPU JIOTTY CKaIOTCS 3aKOHOMEPHOCTEH
OTIEpUPOBAHUY 3HAHUSIMU HE3HAYUTEbHbIE MPOTEKaHUS
IIPH WX MIEPEHOCE Ha HOBBIE | OIIMOKH, AIEKTPOXUMHUYIECK
CUTYaIIWH. HETOYHOCTH, HX TIPOIIECCOB,
3aTpyAHEHUS IPU CBOOOTHO
AHATTUTHYECKUX orepupyeT
oTIepaItusx. MIPHOOPETCHHBIMHI
3HAHUAMMU.
3HATh: OO6y4aromuiics OO0yuatomuiics OOyuaromuiics OO6yuatomuiics
OCHOBHBIC JIEMOHCTPUPYET JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
XHMHYECKHE MOJTHOE OTCYTCTBUE COOTBETCTBHE CIEAYIOIINX | YaCTHYHOE MOJIHOE
IIOJIOKCHMA, 3aKOHBI, NI HEJOCTATOYHOC 3HAHUN: OCHOBHBIX COOTBETCTBHUEC COOTBETCTBHUEC
CBEJICHUS, COOTBETCTBHE XUMUYECKUX TEPMUHOB, CJIeIYIOUIUX 3HAHUM: | CIIETYIOIINX
HEOOXOIUMBIE IS CIeIYIOIINX 3HAHUHN: | MTOJIOKEHUH, 3aKOHOB. OCHOBHEIX 3HAHUM:
MIPUMEHEHUS B OCHOBHEBIX JlomryckaroTcs XUMHYECKUX OCHOBHBIX
KOHerTHOﬁ XUMHUYCCKUX 3HAYUTCJIBHBIC OH_[I/I6KI/I, TECPMUHOB, XUMHUYCCKUX
MPEeIMETHON 00JIACTH | TEPMHUHOB, MIPOSIBIISETCS MOJIOKEHUHA, TEPMUHOB,
3KCIUTyaTaluu ITOJIOJKCHMH, HEJIOCTAaTOYHOCTh 3HAHMIM, 3aKOHOB, HO TIOJIOKEHUH,
TPaHCIIOPTHO- 3aKOHOB. T10 pAy TIOKa3aTeNeH, JIOTTY CKaIOTCS 3aKOHOB,
TEXHOJOTHUUECKUX 00y4arolUIiCS UCTIBITHIBACT | HE3HAYUTEIbHBIC CBOOOTHO
MaIIIMH | 3HAYUTEIbHBIC OIIIMOKH, orepupyer
KOMILIEKCOB. 3aTPyAHCHUS TIPH HETOYHOCTH, MIPUOOPETEHHBIMHI
OTIEpUPOBAHUH 3HAHUSMU 3aTpyAHEHUS IPU 3HAHUSMHU.
IIPH WX TEPEHOCE Ha HOBBIE | aHATUTHYECKUX
CUTYaIIWH. oTIepaItusx.
yMeThb: OOyJaromuiics He OO0yJaromuiics OO0yuaromuiics OO0yJaromuiics
Onpenenars yMeeT WIH B JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
BO3MOSKHBIE HEJIOCTATOYHOM COOTBETCTBHE CIECAYIOIINX | YaCTHYHOE MOJHOE
HAIPABJICHNUS CTETICHH YMEeT YMEHUH: BBITIOTHATE COOTBETCTBHE COOTBETCTBUE
XUMHUYECKHUX BBITIOJIHATH PaCUCThL pacye€Tbl OCHOBHBIX CJICAYIOIHnX CJICOYIOIHNX
B3aUMO/ICHCTBUIA, OCHOBHBIX TEPMOJIMHAMUYECKHUX YMEHUU: BBIIOIHATE | YMEHUI:
KOHCTAHTBI TePMOJIUHAMHYSCKUX | (QYHKIIAH, OTIPEACIIATh pacyeTsl OCHOBHBIX BBITIOJIHATH
paBHOBeCHS GyHKIMIH, HAllpaBJIEHUE XUMUYECKUX | TEPMOAUHAMUYECKUX | pacCUEThl
XUMHYCCKUX OnpeneITh peakiuii, 3HaUeHUS GyHKITHIA, OCHOBHBIX
TIpeBpalICHHIA, HaTpaBIIeHHE KOHCTAaHT PaBHOBECHS, OTIpEeNeIIATh TEPMOAMHAMUYECK
IPHMEHSATh 3HAHUS XHMHYECKHUX CKOPOCTH XMMHYECKUX HaIpaBJICHHE ux QYHKITHH,
peaKknnu, 3Ha4YCHUA pCaKkuuu. XUMHUYCCKUX OIpeaCIATh
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(GhyHIaMEHTAITBHBIX KOHCTaHT Jormyckatorcst peaxiuii, 3SHaYSHHSI HarpaBJleHHE
OCHOB, TIOIXO/bI U paBHOBecCHS, 3HAYUTENFHBIE OITHOKH, KOHCTaHT XUMHYECKAX
METO/IBI XUMHH TIPU CKOPOCTH TIPOSIBIISIETCSI paBHOBECHS, peaKImii,
W3YYEeHUU IPYTUX XUMHYECKAX HEJOCTAaTOYHOCTh YMEHUH, | CKOPOCTH 3HAYCHHUS
JUCTIATIIIIH peaxiuit TI0 Sy TIOKa3aremei XUMHYECKUX KOHCTaHT
00yYarOIUiiCs UCTIBITHIBACT | PEAKIUIA. paBHOBECHS,
3HAYUTEIHLHBIC YMeHUs OCBOECHBI, CKOpPOCTH
3aTpyIHEHHS MIPH HO JIOITYCKAIOTCS XUMHYECKUAX
OTIEPUPOBAHUH YMEHHUAMH | HE3HAYUTEIbHBIC peaxiuii.
[IPU UX TIEPEeHOCce Ha HOBBIE | OMIMOKH, CBoO0IHO
CUTYaIUH. HETOYHOCTH, orepupyer
3aTpyIHEHHS MTPH IPHOOPETEHHBIMHU
AHATUTHYECKHUX YMCHHSMH,
onepanusx, MIPUMEHSET UX B
MepeHOCe YMEHHI Ha | CUTYaIUsIX
HOBBIE, TTOBBIIIIEHHOMN
HECTaHJIapPTHHIC CJIOKHOCTH.
CUTYaIUH.
yMeThb: OOyJaromuiics He OO0yJaromuiics OO0yuaromuiics OO0yJaromuiics
MIPUMEHSTEH 3aKOHFI, yMeeT WIH B JEMOHCTPUPYET HEMOJIIHOE | IEMOHCTPHUPYET JEMOHCTPUPYET
MOAXOABI U METOIBI HEJ0CTaTOYHOU COOTBETCTBHE CIACAYIOMIUX | YACTUYHOE MOJIHOE
XUMUH B CTETICHH yMeeT YMEHHN: TPUMEHSTh COOTBETCTBHE COOTBETCTBHE
mpogecCHOHANTBHOM MIPUMEHSTH 3HAHUS 3HAaHUA QYHIAMEHTAIBHBIX | CIEIYIOIINX CIIeYFOIINX
JIeSTeITFHOCTH (byHIaMEHTATbHBIX OCHOB, ITOAXO/BI U METOJBl | YMEHUN: IPUMEHSITh | YMEHUH:
OCHOB, TIOAXO/IbI U XVMHH TIPY aHAITN3e 3HaHUS MIPUMEHSTh
METOJBI XUMHUHU TIPH | TTPO(hEeCCHOHATHHBIX (hyHIaMEHTATBHBIX 3HAHUSA
aHam3e cutyauuil. Jonyckarorcs OCHOB, IOAXOMIBI 1 dhyHIaMeHTATBHEI
Mpo(eCCUOHANBHBIX | 3HAYUTEIHLHBIC OIUOKH, METO/IbI XMMHHU TIPU | X OCHOB, TIOJXO/IbI
CUTyanui MIPOSIBIISETCS aHalm3e Y METOBl XUMHUHU
HEJIOCTATOYHOCTh YMEHUH, | MPO(heCCHOHANBHBIX | MPU aHAIHU3E
0 pAly MOKa3aTeNe, CUTyalui. YMeHus po(hecCUOHATBH
00y4aloUNiics UCTIBITBIBAET | OCBOCHEI, HO BIX CUTYaIlil.
3HAYHUTEITLHBIC JIOTTY CKaIOTCS CBoOomHO
3aTpyAHCHUS TIPU HE3HAUYUTEIHHBIC OTIepUpPYET
OTIEPUPOBAHUH YMEHHUSIMU OIITNOKH, IPHOOPETEHHBIMU
TIPH WX TIEPEHOCE Ha HOBBIE | HETOYHOCTH, YMEHHAMH,
CUTYaIIHH. 3aTpyAHECHUSI IPU MIPUMEHSET UX B
AHATUTUYECKUX CUTYyaIUsIX
oTiepanmsx, TTOBBIIIICHHOH
MEepeHoce YMEHHUM Ha | CIIOKHOCTH.
HOBEIE,
HECTaHJIApPTHEIE
CUTYaIIH.
BJIA/IETh: OOyJaromuiics He OOyuatomuiicst BIaaeeT OO0yuaromuiics OO0yuatomuiics B
MaTeMaTHIeCKIM BIIQJICET WU B METOJIJaMH pacyera YaCTUYHO BJIaJIeET MIOJIHOM 00BEME
anmapaToMm HEJIOCTaTOYHOM TEPMOAMHAMUYECKIX U METOJIJaMH pacdera BIIa/IE€T METOaMHU
HaBBIKAMHU CTETICHU BJaJleeT KHHETUYIECKIX TePMOAMHAMUYECKHUX | pacyera
HUCIIOJIb30BAHUA METOJaMU pacyeTa XapaKTECpUCTUK 1 KMHETHYCCKUX TCPMOJNHAMHNYCCK
COBpPEMEHHBIX TEPMOJAMHAMUYCCKUX | XUMUYECKHX PEaKIUi XapaKTEPUCTUK UX H
MOIXO0B U METOJ0B | M KMHETHYECKHX B HENIOJTHOM O00BEMeE, XUMHYECKUX KHHETUYIECKIX
XHUMHH K OLIMCAHUIO, | XaPAKTEPUCTUK JIOTTY CKaIOTCSI peaKIuii, HABBIKH XapaKTEPUCTUK
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aHaIu3y,
TEOPETHIECKOMY U
3KCHepI/IMeHTaHI>HOMy
HCCIIEIOBAHUIO U
MOJICITHPOBAHHIO
XUMHYCCKHUX CUCTEM,
SIBJIEHUU U MPOLIECCOB
B 00BEME,
HEOOXOIMMOM JIJIs
OCBOCHUS HAYK O

XUMHYECKHUX
peaxkuui

3HAYUTENIbHBIC OMIHOKH,
MPOSIBIISIETCSI
HEIOCTATOYHOCTD BIIAJAECHUS
HaBBIKAMH, TI0 PSILY
noka3aTelei,
00yYalOIHICs UCIBITHIBACT
3HAYHUTEIILHBIC
3aTpyJHEHHS TIPH
MPUMEHCHUH HaBBIKOB B
HOBBIX CUTYyaIHsX.

OCBOEHBI, HO
JIOITy CKaIOTCS
HE3HAUYUTEITHHBIC
OIIIMOKHU,
HETOYHOCTH,
3aTpyAHCHUSI TIPU
AQHATUTUYECKUX
oTiepanmsx,
MepeHoce yMeHHU Ha
HOBEIE,

XAMHYECKUX
peaxiui,
cBOOOIHO
MIPUMEHSET
TIOJTyYeHHBIC
HaBBLIKH B
CUTYyaIUsIX
MOBBIIIEHHOMN
CJIOKHOCTH.

MaTrepHuanax, HECTaHJapTHbIE
(byHIaMEHTATBHBIX U CUTYAaLMH.
MIPUKJIATHBIX OCHOB
MaTepHaIOBEICHUS U
TEXHOJIOTUI
MaTepHualioB,
HCIIOJIb30BAHUS B
npohecCHOHANBHOM
JIEeATEIbHOCTH
BJIa/IeTh: OOy4aromuiics He OO0yuatomuiicst BIageeT OOyuaromuiics OOyuyaromuiics B
HaBBIKAMHU BIIAJICET UJU B METOJAaMHU YaCTUYHO BJIaJIeET MIOJIHOM 00BEME
HCITOJIB30BAHUS HEJOCTaTOYHOU TEPMOJIUHAMHUYECKOTO U METOAAMHU BJIaJICET METOJAMU
COBPEMEHHBIX CTEIIEHU BJa/eeT KUHETHUYECKOr0 aHaIu3a TEPMOJIMHAMUYECKOT | TEPMOJMHAMHUYECK
MOJXO0J0B U METOJIOB METOoAaMU XUMHUUYCCKUX MPOUECCOB; O U KHHETHYECCKOTI'O orou
XUMHH K OMMCAHHMIO, TEPMOJUHAMUYECKOT | 3HAHUAMH OCHOBHBIX aHanusa KUHETHYECKOTO
aHaIH3Yy, 0 ¥ KHHETUYECKOTO 3aKOHOMEpPHOCTEN XUMUYECKUX aHanusa
MOJIETHPOBAHUIO aHaIn3a XUMUYECKUX | MPOTEKAHUS XUMHUIECKU MIPOIIECCOB; XUMUYIECKUX
XUMHUYECKHX CHCTEM, | TIPOLECCOB; MPOLIECCOB; 3HAHUSIMHU 3HAHUSIMHU OCHOBHBIX | MPOLIECCOB;
ABJICHHIT ¥ TIpOLIecCOB | 3HAHMSAMH OCHOBHBIX | OCHOBHBIX CBOWCTB 3aKOHOMEPHOCTEN 3HAHUSIMU
B 00BEME, 3aKOHOMEPHOCTEH HEOPTaHUICCKUX MIPOTEKAHUS OCHOBHBIX
HEOOXO0IUMOM MIPOTEKAHU COEIMHEHUN B HEIIOJIHOM XUMHUYECKU 3aKOHOMEPHOCTEH
HCIIOJIb30BAHUS B XUMUYECKU obweme. JlomyckaroTes MIPOLIECCOB; NPOTEKaHUs
npodeccCuoHaNbHOM MIPOLIECCOB; 3HAYUTENFHBIE OITHOKH, 3HAHUSIMU OCHOBHBIX | XMMHYECKHU
IesTEIbHOCTH 3HAaHUAMHU OCHOBHBIX | ITPOABIISACTCA CBOUCTB IIpoOHECCOB;
CBOMCTB HEJOCTATOYHOCTh BIAJCHUS | HEOPTaHUYECKUX 3HAHUSIMU
HEOPraHUYECKUX HaBblkamu. [1o psny COCIMHEHUH. OCHOBHBIX
COCIMHEHU. MoKazaTesen HaBpiku 0CBOEHBHI, CBOMCTB
00y4aroUiiCcS UCTIBITHIBACT | HO JIOIYCKAIOTCS HEOPTaHUYECKUX
3HAUUTEIIbHBIC HE3HAUUTEIIbHBIC COEIMHEHUH.
3aTPyAHCHUS TIPH OIINOKH, CBoOomHO
MIPUMEHEHUU HABHIKOB B HETOYHOCTH, MIPUMECHSIET
HOBBIX CUTYyalUsIX. 3aTpyAHEHUS IPU MOy YEHHBIE
AQHAIMUTUYECKUX HAaBBIKU B
oTepanusx, CUTYaIHsIX
MEPEHOCE YMEHUM Ha | MOBBILICHHOU
HOBBIE, CJIIOKHOCTH.

HECTaHAapPTHBIC
CUTyaluu.

[1Txabl OLIEHUBAaHUS PE3yJIbTATOB POMEKYTOYHOM aTTECTALMUA U UX OIIMCAHUE:!

(I)opMa HpOMe)KyTO‘IHOﬁ arTrecrTaliumu: 3K3aMcEH.
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[TpomexxyTouHas arrecranus oO0ydarImuxcs B popMe dK3aMeHa MPOBOJIUTCA IO
pe3yibTaTaM BBIMOJHEHUSI BCEX BUJOB yueOHOUM paboThl, MPEeyCMOTPEHHBIX YYEOHBIM
IUIAHOM 0 JaHHOW AUCHUIUIMHE (MOAYJIO), MPU ATOM YUYHUTHIBAIOTCS PE3YJIbTAThI
TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH B TeueHue cemecTpa. OLeHKa CTEIeHH JOCTUKEHUS
OoOyYaronMMUCs TJIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHUS MO IUCHUIUIUHE (MOMIYJIIO)
IIPOBOJUTCS IMPENOAaBATENEM, BEIYIIMM 3aHATHS 0 JUCLHUIUIMHE (MOIYJI0) METOJIOM
SKCIEpTHOW oneHku. [lo urToram mNpoMeKyTOYHOW arTrecTauud MO AUCHUIUIMHE
(MOZIyJII0) BBICTABISIETCS OLICHKA «OTJIMYHOY», «XOPOIIOY», «YJOBIETBOPUTEIIBHOY» WIIU
«HEYJIOBJIETBOPUTEIILHOY.,

K npomexyToyHOI arrecTaluy JOMYCKAKTCS TOJIbKO CTYAEHTHI, BBIIOJHUBILINE
BCE BUJIbI YUeOHOU pabOThl, MPeayCMOTPEHHbIE paboyeil mporpaMMoi 1O JUCHUILIIMHE
«XUMUS»: BBIOJHUIU U 0()OPMIIIH JIaOOPaTOPHBIE PAOOTHI, BBIIOJHUIN KOHTPOJIbHbIE
paboTHI.

[Ikana oneHuBaHuA Onucanue

BeimosHeHsl BCe BHIBI  y4eOHOW paboOThI, TPEIyCMOTPCHHBIS
yueOHbIM M1aHOM. CTYyJEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHHUH, HaBBIKOB TMPHUBEJACHHBIM B TaOMUIaX TOKa3aTeleH,
onepupyeT NPHOOPETEHHBIMH 3HAHUSIMM, YMEHUSMH, HaBBIKaAMH,
MPUMEHSAET X B CUTyalUsX IOBBIIIEHHOW CiOXHOCTH. [Ipu sTOoM
MOTYT OBITh JOMYIIEHbl HE3HAUUTENIbHBIE OIIMOKH, HETOYHOCTH,
3aTpyJHEHUs] IPU AHAJIIMTUYECKHUX ONEpalusiX, IePeHoce 3HaAHUN U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAaIlUH.

OT1IM4HO

BrimonHens! Bce BUIBI yueOHOM paboThl, MPpeyCMOTPEHHbIE
y4eOHbIM M1aHOM. CTyIeHT JEMOHCTPUPYET YaCTUIHOE

Xopouio COOTBETCTBHUE 3HAHUM, YMEHHI, HABBIKOB MPUBEJCHHBIM B TaOIUIIAX
nokazatene. JlomyckaroTcst He3HAUUTEIbHBIC OIMOKH, HETOYHOCTH,
3aTpyIHEHUS IPU AHAIUTUYECKUX OIEPALUAX.

BoimonHensl Bce BHIBI y4eOHOW paboOThI, MPETyCMOTPEHHBIE
y4eOHpIM  TaHoM.  CTyJeHT  JEeMOHCTPHpPYET  HEMOJHOE
COOTBETCTBUE 3HAHUMN, YMEHHH, HABBIKOB MPUBEICHHBIM B TaOIUIIAX
VY oBneTBOpUTENHHO | MOKazarene. J[omyckaroTcsi 3HAYMTENIbHBIC OIIMOKH, TPOSIBISETCS
HEJOCTAaTOYHOCTh YMEHHUH, MO psly MOoKa3aTenei, o0ydaronuiics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTpyYAHCHUA TIpU  OIICPHPOBAHUU
YMEHHSIMH TIPU X IEPEHOCE Ha HOBBIE CUTYAIINU.

He BeimonmHen oauH wiM 0Oojee BHUIOB Yy4eOHOH pPabOTHI,
NpeAyCMOTPEHHBIX y4eOHbIM TIaHOM. CTYIEHT JEMOHCTPHPYET
HETOJIHOE COOTBETCTBHE 3HAHUHN, YMEHH, HAaBBIKOB ITPUBEICHHBIM B
TabNMIaX IoKa3areseil, OMyCKAlOTCsl 3HAYUTEIbHBIE OIIHOKH,
NPOSIBIISIETCS.  OTCYTCTBME 3HAHMW, YMEHHUH, HABBIKOB IO POy
MOKa3aTenel, CTYJCHT HWCHBITHIBACT 3HAYUTENBHBIC 3aTPyTHEHUS
IpU ONEPUPOBAHMHU 3HAHMUSAMH M YMEHUSMH INIPH HX TIEPEHOCE Ha
HOBBIE CUTYAIUH.

HeynosnerBopurenbHo
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@®oH/ OICHOYHBIX CPEJCTB MPEACTaBIECH B MPUIOKEHUU K JaHHOW pabodei
porpaMMe JUCITUIIINHBI.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIITMOHHOE o0ecniedeHne JUCHUIINHBI.

a) OCHOBHAas JIMTepaTypa:

1. Xumus [Dnextponusiii pecypce]: yue6. / JLH. baunos [u ap.]. — DnexkTpoH. gan. —
Cankr-IlerepOypr:  Jlamp, 2012. — 480 c¢. — Pexum  jgocryna:
https://e.lanbook.com/book/4040. — 3ar. ¢ skpaHa.

0) 1oMOJIHMTE/IbHAs JJUTepaTypa:

1. benkuna, E.M1. O0mas u HeopraHuyeckas XuUMus: y4eOHO-METOJIMYECKOE MocoOue
[DnexTpoHHBIN pecypc] : yueb.-meron. nmocooue / E.M. benkuna, K.II. Uyrnosa. —
OnektpoH. ngaH. — Cankr-IlerepOoypr: HUY UTMO, 2015. — 56 c¢. — Pexum
noctymna: https://e.lanbook.com/book/91516. — 3arun. ¢ skpana.

2. Konomuna, C.H. Mainplii 1a00paTOpHBIM MPAaKTUKYM MO XUMHUU. JIJIsI CTYJIEHTOB
HarpasiieHus: noarotoBku 190600 - "Okcruryartanusi TpaHCHOPTHO-TEXHOJIOTUYECKHUX
MaliuH ¥ KOMIUIEKCOB" [DiexkTpoHHbli pecypc] : yueO. mocobue / C.H. Konomuna,
B.A. IluckypeBa. — OnektpoH. nadH. — Open: Openl’AY, 2014. — 128 ¢. — Pexum
nocryma: https://e.lanbook.com/book/71384. — 3arm. ¢ skpaHa.

B) IPOrpaMMHOe o0ecrnieyeHre U MHTePHeT-PecypChl:
[TporpammHoOe oOecnieueHHE HE MPEyCMOTPEHO.
HHTEepHET-pecypchl BKIIOYAIOT YYeOHO-METOINYECKUE MAaTEPHUAITBI B AJICKTPOHHOM
BUJIE, TIPEJICTABIICHHBIC Ha cailTe http://mospolytech.ru/ B pa3nene «bubanorexar»
http://lib.mami.ru/lib/ebs
[Tone3npie yueOHO-METOAMUECKHE U HHGOPMAIIMOHHBIE MaTePHUAIIbI TTPEJICTABIICHBI
Ha cauTax:
http://www.chem.msu.ru/rus/elibrary/welcome.html

8. MaTepuajJibHO-TEXHUYECKOE O0ecneyeHue U CHUIINHBI
e Aynuropuu u naboparopun kadeapsl «XuMus» 000pyI0BaHbl KOMIIBIOTEPHOU U
MYJIbTUMEIUNHON TEXHUKOU.
o Jlns mpoBeneHus J1aOOpaTOPHOTO MPAKTUKYMa HAa COBPEMEHHOM YPOBHE IpHU
BBITIOJIHEHUH ~ JTAOOPATOPHBIX  pabOT  MPEIyCMOTPEHO  HMCIOJIb30BaHUE
CJIEIYIOIIEro 000PYI0BaHHUS:
. @OTOIIEKTPUIECKUMN KAITTOPUMETP.
. AKBaIUCTUILIIATOP.
. AHaJTUTUYECKUE BECHI.
. TexHuueckue BeChlI.
. DNEKTPUYECKUH MOTYTPOBOJHUKOBBINA BBITPSIMUTEb.
. MunnmaMiepmMeTpsl.
. CymunbHbIN mKad.
. @TOPOIIACTOBBIE KAJTOPUMETPBI.

01N LNk WIN—
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9. TepmoMeTphl.

10. DnexTponusepsl.
11. pH-meTp-uonomep.
12. BeITsKHBIEC TIKAQBI.

9. Metoanuyeckne peKOMEHAALMH JJIA CAMOCTOATEIbHOI Pa00ThI CTYJICHTOB

[Tpuctynas x paboTe, KaxIbld CTYIEHT [OJDKEH IPUHUMATh BO BHUMAaHHUE
CJIEIYIOLIME TIOJIOKEHHUS.

9.1. [ucumruiiHa MOCTpOEHA II0 MOAYJIBHOMY IPUHIMIY, KaXKIBIA MOIYJb
IPEICTaBIIAET COOOM JOTMYECKU 3aBEPIICHHBIN pa3ell Kypca.

9.2. JlekumoHHBIE 3aHATHS TOCBSILIEHBl PACCMOTPEHHUIO KIIIOYEBBIX, 0a30BBIX
NOJIOKEHU  Kypca M pa3bsCHEHUIO y4uyeOHBIM  3aJaHuil, BBIHOCUMBIX Ha
CaMOCTOATENbHYIO TPOPAOOTKY.

9.3. JlaGopaTtopHble PpadoTHLI TpeJHA3HAYCHBI JJII TPUOOPETCHHS OIbITa
NPAKTUYECKOM  peaju3allid OCHOBHOW  mpodeccuoHaIbHOM  00pa3oBaTesbHON
nporpamMmbl. MeToAndeckue ykKazaHus K JIaDOpaTOpHBIM paboTaM MHpopadaThIBaIOTCs
CTyJICHTaMH BO BpEMsS CaMOCTOSTEIbHONW TOArOTOBKH. HeoOXonuMbIii ypOBEHB
HOJrOTOBKU KOHTPOJIUPYETCS NIepe]] MPOBEACHUEM Ja00paTOpHbIX paldoT.

9.4. CemMuHapckue 3aHAATHSI TPOBOAATCSA JUISL 3aKPEIUICHUSI YCBOEHHOM
uHbopMaIuy, NpUOOPETEHHs] HABBIKOB €€ MPUMEHEHUS Ul PEHICHHUsS MPaKTHUYECKUX
3a/1a4 B IPEAMETHOM 00JJaCTH AUCLIUILIAHBI.

9.5. CamocrosiTesqibHAas padoTa CTYJEHTOB BKJIIOYAET MPOPAOOTKY JEKIUOHHOTO
Kypca, BBIIIOJIHEHHE JOMAIIHMX 3aJlaHuid, TOArOTOBKY pedepaToB ©  IIp.
CamocrosiTenbHass paboTa MpEeAyCMAaTpUBAET HE TOJIBKO MPOpPadOTKy MaTepuaoB
JEKUMOHHOTO Kypca, HO M HX pACIIUPEHUE B PE3yJIbTaTe€ I[IOMCKA, aHaJIu3a,
CTPYKTYPUPOBAHHS U MPEACTABICHHUS B KOMIAKTHOM BUJE COBPEMEHHON MH(pOpMaIuu
UX BCEX BO3MOKHBIX UCTOYHUKOB.

9.6. Texkymmii (py0esKHbII1) KOHTPOJIb IIPOBOJUTCS B TEUCHUE KAXJOTO MOTYJIA,
€ro UTOrOBBIE 6PE3yJIbTATHI CKIAABIBAIOTCS U3 OLEHOK 10 CIEAYIOIUM BUAAM
KOHTPOJIbHBIX MEPONPUATHIA:

» 3aI[UTa JOMAITHUX 3aJ[aHUM;

= 3ammuTa J1abopaTopHBIX PadoT;

= KOHTpPOJIbHBIE pabOTBHI.

= paboTa Ha JICKIUSX.

9.7.  OcBoeHHME IUCHMIUIMHBI, €€ YCIEIIHOE 3aBEepLICHHE Ha CTaauu
IPOMEKYTOUYHOTO KOHTPOJISI BO3MOXHO TOJBKO MPU PEryJIpHON padoTe BO Bpems
CeMecTpa U IJIAHOMEPHOM MPOXOKICHUH TEKYILEro KOHTPOJIS.

9.8. Jlns 3aBepiieHus pabOTbl B CEMECTPE CTYACHT JOJKEH BBIIOJIHHUTH BCE
nabopaTopHble pabOThl, KOHTPOJbHBIE MEPONPUATHUS, HMETh TOJIHBIA KOMIUIEKT
NOATOTOBJIEHHBIX JIOMAIIIHUX 3aJaHUN.

9.9. IIpome:KyTOUHAs ATTECTANMS IO PE3yJbTaTaM CEMECTpa IO AMCIUIIIMHE
npoxoaut B ¢opme dk3amMeHa. (OcBoeHUE KIIIOYEBBIX, 0a30BbIX IMOJIOXKEHUHN
JUCLUIUIMHBI, COCTABJISIIOIIMX OCHOBY OCTAaTOYHBIX 3HAHUN IO HEW, NMPOBOAMUTCS NpHU
IOJTOTOBKE K C1a4ye 3K3aMEHa.
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10. MeToauyeckne peKOMeHIAMH s MPenoaaBaTess

oUreHne JexkuuMid MO [JaHHOW JIMCUUIUIMHE PEKOMEHIYEeTCS MPOBOJUTH C
VCIIOJIb30BAHUEM MYJIbTUMEIMMHBIX Mpe3eHTaun. MynbTUMEIUiiHAsA IPE3EHTALM,
BBITIOJIHEHHAss ~ cpeAcTBaMu  mporpammbl  Microsoft  PowerPoint, mo3BomsieT
IPENOAABaTEN0 YETKO CTPYKTYpUpPOBAaThb MaTepuall JIEKUUHU, SKOHOMUTb BpeMs,
3aTpayMBaeMoO€ Ha CO3JaHHE H300paXEHUl C HCIOJb30BAHUEM MeJa M JIOCKH,
Hanucanue GopMyI U IPYTHX CIOKHBIX OOBEKTOB. DTO NAET BO3MOXKHOCTh YBEITUUYHTD
00BEM M3araeMoro marepuaina. Kpome Toro, mpeseHTanus 1mo3BoJisie€T 0YEHb XOPOIIO
WUTIOCTPUPOBATH JIEKIIUIO HE TOJBKO CXEeMaMU U PUCYHKaMHU, HO U TOJTHOI[BETHBIMU
dbotorpadusiMu, pUCYHKaMH, MOPTpPETaMU YUYEHbBIX U T.J. MyJabTUMeauitHas
IOpe3eHTalus I[O03BOJSET OTOOpa3uTh (U3MUYECKUE W XMMHYECKHME NPOLECCHl B
JUHAMUKE, YTO TIO3BOJISIET 3HAYUTEIBHO VYIYYIIMTh BOCIPHUSTHE MaTepuasa
CTYJICHTaMH.

o [Ipy mpoBeneHHH 1a0OPATOPHOTO MPAKTUKYMa HEOOXOIUMO CO3/1aTh YCIOBHS
JUTSI MAKCUMAJIbHO CaMOCTOSITEIbHOTO BBITIOJIHEHHS CTYACHTaMU JIA0OpaTOPHBIX padoT.
[Ipu mnpoBeneHuu J1aOOPATOPHOTO 3aHATHUS IMpENojaBaTeNllo peKoMeHayeTcs: 1.
ITpoBepka 3amau JOMAIIHETO 3a7aHUS IO TeMe J1abopaTOpHOU padOTHI (C OIEHKOM). 2.
Orenka paboThI CTyICHTA B JTaOOPATOPUU U TIOJYYCHHBIX UM PE3YJIHTATOB (C OIEHKON).
3. IIpoBepka oTuéTra O BBHINIOJIHEHHOW JabopaTopHOil paboTe (C OmeHkou). 4.
[IpoBenenue 3amuThl 1a00paTOpHOl pabOTHI (B YCTHOM MM TeCcTOBOH (hopme) Mo
TEOPETUYECKOMY U IMPAKTUYECKOMY MaTepuaiy J1a0opaTOpHOW paboThI (C OLIEHKOM).
[Ipu 3ammTe mabopaTopHO pabOThl CTYJICHT JOJKEH YMETh OOBSICHATH 1I€JIH, 3a7a4H,
XOJl MPOBEACHUSI IKCIEPUMEHTOB, MX PEe3yJIbTaThl, ClleJaHHbIE BbIBOJABI. B mpouecce
IPOBEJICHUS ONBITOB CTYAEHThl PACIIMPAIOT CBOM MPEJICTABICHUS O BEIIECTBAX, UX
CBOMCTBax, MPUOOPETAIOT MPAKTUUECKUE HABBIKU.

¢ 3aHATHA B AKTUBHBIX M MHTEPAKTHBHBIX (hOpMax PEKOMEHIYETCS MPOBOAUTH C
UCIIOJIb30BAHUEM  KOMIBIOTEPHBIX  CUMYJIALMM, TIOCTAHOBKM  MPOOJIEMHBIX U
CUTYallMOHHBIX 3aaHuil. [IpoBeieHue 3aHATUI B aKTUBHBIX U MHTEPAKTUBHBIX (opMax
JIOJKHO OBITH HAMNpPAaBICHO HAa MHTEHCU(UKAIMIO Y4eOHOro Mpoliecca, YBEIUYCHUE
JIOCTYITHOCTH 3HAHWI, HABBIKOB, YMEHUI, aHAIU3 y4eOHON MH(OpMAIMU, TBOPUECKUN
HOJX0J] K YCBOEHHUIO y4ueOHOro marepuana. B Xxome mpoBeaeHMs 3aHATUH CTYIEHTHI
JOJKHBI YIUTHCST (HOPMYITUPOBATH COOCTBEHHOE MHEHHUE, TTPABUIILHO BBIPAKATh MBICIIH,
CTPOUTH JIOKA3aTEIbCTBA CBOEM TOYKM 3pEHHUs, BECTU JIUCKYCCHIO, YBa)kaTh
aIbTePHATUBHOE MHEHHE. DTO JOJDKHO MOMOYb C(HOPMHUPOBATH HABBIKK, HEOOXOIUMBIE
OyIylieMy CrenuainucTy B npodecCuoHaNbHON AesTebHOCTH. Peanu3aius akTUBHBIX U
UHTEPAKTUBHBIX METOJAOB MPHU HU3YYEHUH AUCUUILIMHBI "XnMmusa" BO3MOXKHA Ha
JEKUMOHHBIX W J1A0OPATOPHBIX 3aHATHUSIX IMyTEM MPOBEIEHUS TUCKYCCUM, JHAJIOTOB,
Oecel, HCIOJB30BAHMS  KOMIIBIOTEPHBIX  CHUMYJISIIUEM, pa3dopa  KOHKPETHBIX
CUTYAIIMOHHBIX 3a/a4.

« CamocTodTeNnbHAd padoTa - ATO HauboJee BaXKHBIM MyTh OCBOCHUS CTYACHTAMHU
HOBBIX 3HAHUH, YMEHHM, HABBIKOB MPU U3YYEHUU AUCHUIUIMHBL. OOpa3oBaTenbHas Leb
CaMOCTOSITENIbHOM pabOThl - OCBOCHHE XUMHYECKONW TEPMHUHOJIOIMH, (HOPMUPOBAHHE
HABBIKOB XMMHUYECKOTO MBIIUICHUS, SKCIEPUMEHTAIBHBIX YMEHUN, YMEHUI paboTaTh C
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yueOHOIl JHuTepaTypoil, MPOU3BOAUTH XMMHUYEecKHe pacyérbl. Pa3BuBaromias nenp -
pa3BUTHE CaMOCTOSATEIBHOCTH, YMEHHMI aHATWU3UPOBATh SBICHHUS U JeJaTb BHIBOIBI.
CamocrosTenbHas paboTa MOXKET ObITh MICTOYHUKOM 3HAHUH, CIIOCOOOM MX HMPOBEPKH,
COBEpIICHCTBOBAHUS M 3aKpEIUICHMs] 3HAaHWUW, YMEHHUM, HaBBIKOB. OTOT BUJ
JeSITeIbHOCTH CTYIEHTOB MPOXOAUT MOJI KOHTpoJieM npenogasatens. [1pu opranuzanuu
BHEAYJIMTOPHOM  CaMOCTOSITENIbHOM  palbOThl MO  AUCHMIUIMHE MPErnojaBaTellto
PEKOMEHIyeTCsl HCIONb30BaTh cieayiome Qopmbl: 1. Brimonnenue momamHux
3a/laHuil pa3HOOOPA3HOro XapakTepa (peueHue 3a1ad, u3y4yeHue yueOHOU JTuTepaTyphl,
noa00p WIUTIOCTPATHUBHOTO MaTepuala MO OTACIbHBIM pa3jeliaM Kypca B HHTEPHET-
cet). 2. BrlmonHeHne WHAMBUAYAJIbHBIX 3aaHUM, HAMPABICHHBIX HA DPa3BUTHE Yy
CTYJIEHTOB CaMOCTOATEIHHOCTH W WHUIMATHBBL. HAMBHUAyalbHOE 3aJaHHE MOXKET
MOJTy4YaTh KaK KaKIbIA CTYJEHT, TaK U 9YaCTh CTY/ICHTOB TPYIIIIHL.
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IIpunoxenue 1

CTpykTypa u coaep:KaHue TUCHUIIMHBI « XHUMHUSD 10 HAMPABJIECHUIO MOATOTOBKHU
23.03.03 Dkcmiryatanusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIIMH U KOMILUIEKCOB
(0axkanaBp)

ouyHasi popma 00y4eHHsI

Buabl yueoHoli padoThl,

? g g BKJIIOYasi CAMOCTOATENbHYIO Buabl camocTosITEIbHON PadOThI DopMbI
n/n Paznen < % g paboTy CTY/IEHTOB, CTY/IEHTOB aTTecTAllHH
3 = § M TPY/I0€MKOCTh B 4acax
J | I/C | Jlad | CPC | KCP | K.P. | KIIL. | PI'P | Pegepar | K/p C) 3
1 1. Benenue. OCHOBHBIC 3aKOHBI M TIOHATHSI 1 1 ) ) 9
XUMHU
2 2. Ctpoenue atoma. [leproanueckuii 3aKoH u
nepuoanydeckas cucrema snemeHToB ([1CD) 1 3-4 2 9 +
J.W. Menneneena.
3 3. Xumuyeckas CBsi3b U CTPOECHUE MOJIEKYJI. 1 5-6 2 9
4 4. Tepmoxumusl. 1 7-8 2 2 9 +
5 5. KuHeTuka u XMMHYECKOE paBHOBECHE. 1| o0 | a4 ) 9 N
Karanns.
6 6. PacTBOpBI. 1| 11-13 | 2 4 9 +
7 7. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE 1| 1416 | 2 6 9 N
peakuuu. JNEKTPOXUMHUYECKHE IPOLECCHI.
8 8. KoMIuieKCHBIE COETUHEHNUS. 1| 17-18 | 2 2 9
dopma aTTecTAlNU 1 +
Bcero yacoB no gucuun/uHe B nepBoM cemectpe | 1 18 18 72 2
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OuHo-3204Has popma 00yueHUs

]
? Buapl yueoHoli padoThl,
S BKJII0YAs CAMOCTOATEILHYIO Buanbl camocTosTeIbHON padoThI Dopmbl
n/n | Pasmen o 8 | pabory CcTyIeHTOB, CTY/ICHTOB aTTecTallMu
§ % H TPY0EMKOCTh B 4acax
5” E J |I/C |[Jlad | CPC | KCP | K.P. | KIL | PI'P | Pedepar | K/p |3 3
1 1. BBenenue. OCHOBHbIC 3aKOHBI M MOHATHS XuMuu | 2 | 1-2 2 2 9
2 2. Ctpoenue aroma. [lepuognueckuii 3aKoH U
nepuoanueckas cucrema siementon (I1CD) JI.1. 2 |34 2 9 +
Menneneena.
3 3. XumuuecKkas CBsI3b U CTPOEHHE MOJIEKYIJI. 2 | 5-6 2 9
4 4. Tepmoxumusl. 2 |78 2 2 9 +
5 5. Kunetuka u xumuueckoe paHosecue. Katanms. 2 |9-10 2 2 9 +
6 6. PacTBOpBHL. 2 | 11-13 |2 4 9 +
7 7. OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIC PEAKIIUY. > 1416 |2 6 9 n
OJIEeKTPOXUMHUUECKHUE ITPOLIECCHI.
8 8. KommiekcHbIe COeTMHEHMSL. 2 | 17-18 |2 2 9
Dopma aTTecTALUH 2 +
Bcero yacoB 1no aucuumIMHe B IEPBOM cemecTpe | 2 18 18 72 2
3a04Has popma 00y4yeHUs
]
E‘ Buasbl yueOHoli padoThl,
S BKJII0YAsl CAMOCTOATEILHYIO Buasl camocTosTeIbLHOM PaGoThI DopMbl
o/n | Pazmen o & | pabory cTYIeHTOB, CTYIeHTOB aTTecTaluM
§ % U TPYAOEMKOCTH B Yacax
E‘ E J |II/C |Jlad | CPC | KCP | K.P. | KII. | PTP | Pepepar | K/p 9 3
1 1. Beenenme. OCHOBHBIE 3aKOHBI ¥ [IOHATUA XUMAN | 2 1-2 10
2 2. Ctpoenue aroma. [leproanueckuii 3aK0oH U
nepuoandeckas cucrema snementos (11CD) .M. 2 |34 12 +
Menpeneesa.
3 3. XumMuuecKast CBSI3b U CTPOCHHUE MOJICKYIL. 2 |5-6 10
4 4. Tepmoxumusi. 2 | 7-8 1 2 12 +
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5 5. Kunetnka u xumuueckoe paHoBecue. Katanus. 2 19-10 12

6 6. PacTBOpHI. 2 | 11-13 16

7 7. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 2 1 14-16 16
ONEeKTPOXUMHUYECKHE MTPOLIECCHI.

8 8. KoMIuiekcHBIE COETUHEHNUS. 2 | 17-18 10
dopma aTTecTAlNU 2 +
Bcero yacoB mo qMCIUIJIMHE B IEPBOM cemecTpe | 2 98

3as. kadenpoii «Xumbuorex»

N.B. ApramoHoBa
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[Tpunoxenne 2

. . K paboyeii mporpamme
MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHU A POCCUMCKOU ®EAEPALINN

OEIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHME BBICILIEI'O OBPA3OBAHI S
«MOCKOBCKHMU NOJUTEXHUYECKHUA YHUBEPCUTET»
(MOCKOBCKI/IFI IMOJIMTEX)

Hamnpasnenune noarorosku: 23.03.03 Dkcruryaranus TpaHCIOPTHO-TEXHOIOIMUECKUX MAllliH U
KOMILJIEKCOB

OII (mpoduins): « MTHXUHUPUHT U SKCIUTyaTalKsl TPAHCTIOPTHBIX CUCTEM»
dopma 00yueHHs: OUHasi, OUHO-3a04HAas, 3a04Has

Bun npodeccuonanshoii nesitensHocTH: B cooTBeTcTBUU ¢ PI'OC BO

Kadenpa: «Xumbuorex»

®OH/J OHEHOYHBIX CPEJICTB
MO IMCIHAITIVIMHE
«XHUMMUS»

Cocrag: 1. Ilaciopt (hoHIa OIIEHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:
KonrponsHas padora

Bomnpocs! 1o pazaenaM IUCHUIUTUHBI

CocraBurean: 3aB. kadeapoii, k.x.H. U.B. ApramonoBa

Mocksa, 2021 rox

21



Tao0muma 1

NMOKA3ATEINb YPOBHA COOPMUPOBAHHOCTM KOMMNETEHLUWUN

XUMUA

OI'OC BO 23.03.03 «Ikcniryaranusi TPAHCHOPTHO-TEXHOJIOTHYECKMX MAIIMH M KOMILIEKCOB)

B mporuiecce ocBoeHUs TaHHOM TUCHUILUIUHBI CTyACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOIINE

KOMIETEeHIUH:
KOMIIETEHIIMM IlepeyeHb KOMIIOHEHTOB TexHoJsorus ®opma Crenenu ypoBHeii 0CBOeHHS
UHJEKC | ®@OPMVYJIMPOBKA dopmupoBanus OLICHOYHOI0 | KOMIIeTeHI Uil
KOMIIeTeHIN I cpeacra*®
OIIK-1 CrniocobeH npuMeHsTh | 3HATh: JICKLIMs, K, Ba3oBblii ypoBeHb
€CTECTBEHHOHAYYHbIE - OCHOBHBIE KJIACChI CaMOCTOATENbHAs K/P - o0y4arommiics

1 OOIICHH)KEHEPHBIE
3HaHUS, METOIbI
MaTeMaTHIeCKOTO
aHam3a u
MOJICTTUPOBAHUS B
npo¢eCcCHOHATBHON
JeSTeIbHOCTH

HEOPraHUYECKUX COCIMHEHUN,
OCHOBHBIE ITOJIOKCHHUS
COBPEMEHHOM TEOPUU CTPOEHUS
aTOMa, TECOPUHM XUMHUYECKOU CBA3H,
OHEPreTUKU U KUHETUKU
XUMHYECKUX PEAKIUH,
XHUMHUYECKOT'O paBHOBECHS, O0IIHe
CBOICTBa pacTBOPOB, CBOMCTBA
pacTBOPOB 3JIEKTPOIUTOB,
3aKOHOMEPHOCTH ITPOTEKAHUS
IEKTPOXUMUYECKUX IIPOLIECCOB;
- OCHOBHBIE XUMHUYECKUE
II0JIO’KEHUS, 3aKOHBI, CBEJICHUS,
HEO0OXOUMBIE 11 IPUMEHEHHUS B
KOHKPETHOU IpeIMeTHON 00IacTu
JKCIUTyaTaluy TPAHCIIOPTHO-
TE€XHOJIOTMYECKUX MAIIVH U
KOMILJIEKCOB.

Ymersn:

- OIIPEACIIATh BO3MOKHBIE
HaIpPAaBJICHUS XUMHUYECKUX

pabota, taboparopHast
paborta

JEMOHCTPHUPYET MOJIHOE
3HAHUC 110 N3y4aCMbIM
pasaciaM XUMHU, YMCHUC
peliaTh CTaHAapTHBIE
3aJlaum.

IoBbIlIEHHBI YPOBEHb

- o0yJarommiics
JIEMOHCTPHUPYET MOJIHOE
3HAHUC 110 N3y4aCMbIM
paszenam XUMHUH, CBOOOIHO
orepupyer
MPHOOPETEHHBIMU
YMCHUAMU, NIPUMCHSCT UX B
CUTyalusiax HOBBIIIECHHON
CJIOKHOCTH.

22




B3aNMOJICHUCTBUH, KOHCTAHTHI
PaBHOBECHSI XUMHUYECKHUX
MpEeBpaIICHH, TPUMEHATh 3HAHUS
(byHIaMEHTaIbHBIX OCHOB,
MOAXO/bI U METOJIbl XUMHH TPU
M3YUYEHUU APYTUX TUCUUIUINH;

- PUMEHSITH 3HAHUSA
(byHIaMEHTaIbHBIX OCHOB,
IMOJIXOJIbI I METOAbLI XMMHUH B
npohecCuOHaNbHOM NeSTEIbHOCTH.
Baagern:

- MaremaTuueckuM amnmnapaTom u
HaBBIKAMM HCIIOJIE30BaHH
COBPEMEHHBIX MOAX0A0B U METOJIOB
XUMUU K OMMCAHUIO, aHAIIN3Y,
TEOPETHUECKOMY U
AKCIIEPUMEHTAILHOMY
MCCIIEA0OBAHUIO U MOJICJIUPOBAHUIO
XUMHYECKHUX CHCTEM, SIBIICHUH 1
MIPOIIECCOB B 00BEME,
HE0O0XOIMMOM JJIsl OCBOCHUS HAYK
0 MaTepuainax, QyHIaMeHTaTbHbBIX
Y IPUKJIAIHBIX OCHOB
MaTepHAIOBEACHUS U TEXHOJIOTHI
MaTepuaioB, UCIIOIb30BAHUS B
poeCCHOHATBHON JEATETLHOCTH
- HaBBIKAMH HCIIOIL30BaHUS
COBPEMEHHBIX MOJIXOA0B U METOJIOB
XUMUU K ONUCAHUIO, aHATU3Y,
MOJIETUPOBAHUIO XUMHUUYECKUX
CUCTEM, SIBJICHUH U IIPOLIECCOB B
00BeMe, HeOOXOUMOM
HCIIOJIb30BAaHUS B
poeCCHOHAIBHON JESTETHHOCTH.

**_ CokpailleHus: OPM OLICHOYHBIX CPEJCTB CM. B Ta0I. 2
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Tabnuma 2

Hepeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJIHHE «XHuMHUI»

HaumenoBaHue
(V)
Ne OLIEHOYHOTO Kparkast XapaKTepUCTHKA OLCHOYHOTO CPEACTBA ITpencrasnenne onenounoro cpenacrsa B POC
OC Cpe/CTBa
CpencTBo KOHTPOJII YCBOCHHsI y4eOHOTO Marepuaja TeMBbI, pas3iena
KomtoxBuym WIM Pa3felioB TUCIUILIMHBI, OPTaHW30BaHHOE KaK y4eOHOE 3aHSATHE B
1 Bompocs! o Temam/paznenam TUCITUTLTAHBI
(K) BUJI€ cOOeCeI0BaHMS IIEAArOrMUYECKOTO paboTHHUKA c
00y4JaroIUMUCS.
Kourponruas pabora (CpeAcTBO MPOBEPKM YMEHHH IIPUMEHATL ITOJYYEHHBIE 3HAHUSA A o
2 B p ped POBCP y P y A KOMIUIEKT KOHTPOJBHBIX 3aJaHHH 110 BapUaHTaM

(K/P)

[PCHICHUS 3a1a4 OIIPCACIICHHOI'O TUIIA IO TCMEC WJIIN Pa3acily
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IIpumepHbIe BApMAHTHI KOHTPOJILHOM PadoThI

Bapuanr 1

3amanne 1. TepMoxumuveckoe ypaBHEHHE peakiuu oopa3zoBanus xiopuaa ¢ocdopa (I11):

2P@ + 3Clw =2PClaw) , Ar H%2908 = =574 x]JIxk.

Omnpenenutp, kakas Macca Gocdopa BCTymmiIa B peakiiuio, eciu Beiaeamioch 1200 k/[x TeroTsI.
3ananue 2. [Tonp3ysack CpaBOYHBIMU TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruro [ ub0ca manHoi
peakuuu npu temnepatype 298 K n ykazatb, BO3MOKHO JIM CAMOIIPOU3BOJIbHOE TPOTEKAHUE PEAKIIMKI
npu craHAapTHeIX yenosusix: NHs () + HCle) = NHaCl.

3amanne 3. OnpenenuTsb, Kak H3MEHHUTCSI CKOPOCTh TipsamMoit peakiuu: 2NO2 ) — 2NOq) + Oz

IIpY YBEJIMYEHUH JaBJICHUS B cCUCTEME B 3 pa3za? CuuTaTh 3Ty peakLHIO 3JIEMEHTAPHOM.

3amanwue 4. [ HEKOTOPOU PEaKIMK IMEPBOTO MOPSAKA OBLITN OMPE/IEICHBI 1BE KOHCTAHTHI CKOPOCTH:
npu T1=313K k=910 mun 'u T2=318K k2=1,3-102mun '. Onpenenuts SHEpruto
aKTUBaLUU Ea ¥ IPeAIKCIIOHEHIIUAIbHBIN MHOXKUTEND ko B YPaBHEHUU AppeHuyca JUIsl 3TOU peaKiuu.
3amanue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHTCS MOJIOKEHNUE PABHOBECHS PEAKITUH:

2NO) + Clagy S 2NOClr) , ArH%98 =—73,6 k/>k, eclin: a) MOBBICUTH TEMIIEPATyPy B CUCTEME; 0)
MTOHHU3UTH 00IIIee JaBJICHNE B CUCTEME; B) YBEIIMYUTH KOHIICHTPAIIMIO XJIOPA; T') BBECTH KaTallU3aTop.
Bapmuanr 2

3ananue 1. CornacHO TEpMOXMMHUYECKOMY YPAaBHEHHIO pEAaKLIUU TOPEHUS METaHa!

CHar) + 202(r) = CO2(r) + 2H20(r), ArH®298 = =880 xJIx

BbAenmiock 104 xJx Temnorsl. OnpenennTs, Kakas Macca METaHa BCTYIHJIA B PEAKIIUIO.

3amanwue 2. [Tonb3ysich CIpaBOYHBIMU JAaHHBIMH, PACCYUTATh CTAaHAAPTHYIO SHEpTHI0 [ mO0ca maHHOM
peakuuu npu temneparype 298 K u ykazaTh, BO3SMOKHO JIU CAMOITPOU3BOIBHOE MTPOTEKAHNE PEAKITHH
P CTaHJAPTHBIX YCIOBUSIX:

CHa4 () + CO2@r) = 2COqr) + 2H2 ().

3amanwne 3. OnpenenuTsb, Kak H3MEHHUTCS CKOPOCTh TipsiMoit peakiuu: 2NO ) + O2 )= 2NO2 (1)

MIpY YMEHBIIICHUU JaBJICHUS B cucTeme B 3 paza? CuuTaTh 3Ty peakiHio SJIEMEHTapHOM.

3ananue 4. JIJis HEKOTOPOU peaKIy MEPBOTO MOPsAKa ObUIA ONIPENETIECHBI IB€ KOHCTAHThI CKOPOCTH:
mpu T1=298 K ki=2,2-10" mun ' uT2=303 K k2=4,1-10 mun ' . Onpenenurs SHEPTHIO
aKTUBaUu Ea ¥ PEIIKCIIOHEHITUABHBIN MHOKHUTEIH ko B YPABHCHHH AppEeHUyca ISl STOW PEaKIUu.
3ananue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHNE PABHOBECHS PEAKIINH:

2CuO0@m + COm S Cu20a) + CO2r), ArH <0, ecru: @) yBEIHMUUTH TEMIIEPATYPY B CUCTEME;

0) yMEHBILIUTH OOIIIee JaBICHUE B CUCTEME; B) YBEIHMUUThH KOHIIEHTpaIiio okcuaa yriaepoaa (I1);

I') YMEHBIIUTH MapImaibHoe naBiieHue okcunaa yraeposa (I1); o) BBectu karamusatop.

Bapuanr 3

3ananue 1. B pe3ynbpTaTe peakiinu, TePMOXUMUIECKOE YpaBHEHUE KOTOPOUA:

C2HsOH %) + 30200 S 2CO2(r) + 3H200x), Ar H%298 = —1374 xJIk,

BbIenmIoch 710 k/[k TernaoTel. BeIYucnuTh Maccy 3TaHOMa, yUYaCTBYIOMIETO B PEAKIIUU OKUCIICHUSI.
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peakuuu npu temneparype 298 K u ykazath, BOSMOXKHO JTU CAaMOIIPOU3BOIBHOE MPOTEKAHNUE PEAKIIHH
TP CTAHIAPTHBIX YCIOBHUSIX:

CO2 () + SO2) = SO3¢r) + CO).

3amanue 3. OnpenenuTh, Kak u3MEHHUTCS CKopocTh npsiMoit peakmun: 2NO ) + Cl2 = 2NOCI ()

MIpY YMEHBIIIEHUH KOHIIeHTpaluu okcua azoTa (I1I) B 2 paza. Cuntats 3Ty peakifio 3I1eMeHTapHOIA.
3aganue 4. JIJis HEKOTOPOU peaKIy MEPBOTO MOPSAKa ObUIA ONPENETIEHBI IBE€ KOHCTAHThI CKOPOCTH:
npu T1=353 K ki =7,5102 mun 'u T2=373K k2=9,4102 mun . Onpesenuts 3Heprur0
akTuBanuu Ea ¥ MpeIdKCIIOHEHITUAIBHBIN MHOKHUTEIH ko B YPABHCHHH AppEeHUyca JUIsl STOW PEaKIUu.
3ananue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHNE PABHOBECHS PEAKIINH:

CHaq) + 2H20 1) 5 CO2r)+ 4H2 (), ArH <0, eciiu: a) yBeIHMUUTH TEMIICPATYPy B CHCTEME;

0) MOHM3UTH O0IIee AaBJIEHUE B CUCTEME; B) YBEIIMYUTh KOHIIEHTPALIUIO METaHa;

T') MOHU3UTH MAPIIUATBHOE JIaBIICHUE METAHA; 1) BBECTH KaTallU3aTop.
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Bapuant 4
3amanue 1. Tepmoxumudeckoe ypaBHEHHE peakiuu Tuiponsa xjaopuaa docdopa (V):
PCls¢y + H20@) =POCI3ix) + 2HClr), ArH%9s =—170 xJIx.
Onpenenuts, kakas Macca xjopuaa ¢ocdopa (V) BCTynwia B peakifuio, €CIIM TeIUI0OBOH Y heKT
coctaBmi 520 x/[x.
3amanwue 2. [Toab3ysich CIPaBOYHBIMU JaHHBIMH, PACCYUTATh CTAaHAAPTHYIO SHEpTHio [ mb0ca maHHOM
peakuuu npu temneparype 298 K u ykazath, BO3SMOKHO JTU CAMOITPOU3BOIBHOE MTPOTEKAHNE PEAKITHH
P CTaHJAPTHBIX YCIOBUSIX:
SO2 ) + NO2r) =S0Os3 ) + NO@).
3ananue 3. OnpenenuTb, BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh YCIOBHON NMPSIMON pEeaKIMU:
2A0)+ By —= Co)+D
MIPU YBEJIMUYCHUH 00beMa CUCTEMBI B 2 pa3a, €CJIM 3Ta Peakiiusl dJIeMEHTapHasl.
3ananue 4. OnpenenuTs, Ha CKOJIBKO IPalycoOB HEOOXOIUMO MOBBICHTH TEMIIEPATYPY, UTOOBI
CKOPOCTh peakimu Bo3zpocia B 500 pa3, eciu reMriepaTypHbId KOAPPHUITUEHT CKOPOCTH PEaAKIIHH Y =
2,5.
3amanue 5. OnpenenuTs, B KaKyI0 CTOPOHY CMECTHTCS TIOJI0KEHNE PAaBHOBECHS PEAKIINH:
2COm + 020 S 2CO02r), ArH’208 <0, eciu: a) HOBBICUTH 00IIIEE JABJICHHUE B CUCTEME;
0) yBEIMUYUTH TEMIIEPATYPy B CUCTEME; B) YBEIMUUThH KOHIIEHTpaIHio okcuaa yriaepoaa (11);
T') 3AMEHUTH KUCJIOPOJI Ha BO3YX.

Bapuant S
3ananue 1. B pesynbraTe peakuuu, TEpMOXUMUYECKOE YpaBHEHHE KOTOPOH
4FeSor) + 1102 (1) S 8SO2(r) + 2Fe203(1), Ar H298 = —3310 ]Ik,
BeIIenmioch 350 k/[x TernoTel. BerurcnuTtk Maccy oOpa3oBaBiierocs okcuza skenesa (I11).
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peakiuu npu Temrneparype 298 K u ykazatb, BO3SMOXHO JI CAMOIPOU3BOJIbHOE MPOTEKAHUE JAHHOM
peakuuy Npy CTaHIAAPTHBIX YCIOBUSAX:

2CHs ) + CO2¢ = CH3COCHs3 () + H20).
3ananue 3. OnpenenuThb, BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh MIPSIMON PEAKIINH:

How + 12 =2 Hlp

IIpY OAHOBPEMEHHOM YMEHBILIEHUU KOHIIEHTpAIMK BOJopoia U oza B 3 paza? Cuuraiite 3Ty
PEaKIMIO 3IEMEHTApHOH.
3ananue 4. BerauciauTs, Npu Kakoil Temrepatype 72 3aBepLINTCS] HEKOTOpask PEaKIsl B TEUEHUE 12 =
30 muH, ecau npu temnepatype 71=25°C ona nporekaer 3a ¢1 = 3 yaca. TemneparypHbIi
KO3 (QUIIUEHT CKOPOCTH PEAKITUH Y = 3.
3ananue 5. OnpenennTs, B KaKyr0 CTOPOHY CMECTHUTCS MOJI0KEHNE PAaBHOBECHUS PEaKLIUU:
2How) + O20 S 2H2O@), Ar H%298 < 0, eciii: a) MOHU3UTH O0IIIee JaBJICHUE B CUCTEMC;
0) MOBBICUTH TEMIIEPATYPy B CUCTEME; B) 100aBUTH BOAOPO/I; T) J0OABUTH Maphl BOMABI.

Bapuanr 6
3aganue 1. [lonyyeHnue a30THOM KUCIOTHI IPOUCXOIUT B COOTBETCTBUHU C ypaBHEHUEM
ANO21r) + O20) + 2H2000 S 4HNO3x) , ArH°98= — 252 xJIx.
Onpeaenutb Maccy 00pa30BaBIICICS KUCIOTHI, €CIU BhLAECTUIOCH 138 KJ[>K TErIoThI.
3ananue 2. [lonap3ysack CpaBOYHBIME TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruto ['ub0ca nanHoi
peakmuu npu temrepatype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOU3BOJILHOE TPOTEKAHUE PEAKITUN
nipu ctanaapTHbIX ycaoBusax: C2HsOH k) = C2Har) + H2Ogx).
3ananue 3. OnpenenuTpb, Kak U3MEHUTCS. CKOPOCTh YCIIOBHOW AJIEMEHTApPHOMN peaKluu:
Am *2Bm = Cp),
€CJIM KOHIICHTPAIIMIO BEIIECTBAa A YBEJIUYIIIN B 2 pa3a, a KOHIICHTPAIHIO BeniecTBa B ymenbmmnu B 2
paza.
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3ananue 4. Hauanbnas remneparypa peakuuu 71 = 20°C. Onpeaenuts, 10 KaKOro 3Ha4eHUs
HE0OXO0IMMO MOBBICHTH TeMIIEpaTypy 72, 4TO0BI CKOPOCTh peakiuu yBennduiack B 150 pas.
TemmnepaTypHbIil KO3GGUIIMEHT CKOPOCTH PEaAKIUU ¥ = 2,2.
3ananue 5. OnpenennuTtp, B KAKOM HalpaBJI€HUHU MPOU30MIET CMEILIEHNE paBHOBECHUS: a) IIPU
MMOHWKEHUH OOIIEro JaBJIeHUsS B CUCTeME; 0) TP MOHKEHUHN TTapIIUaIbHOTO JABICHUS KUCIOPOa; B)
TIPY MOHM)KEHUU TEMIIEPATYPhI B CHCTEME:!

2NO@ + O2) S 2NO2r), ArH 298 <0.

Bapuanr 7

3ananue 1. JlaHO TEpMOXUMHUYECKOE YpaBHEHHUE PeakLnu pasioxkeHus Hoauna rammus (I11):

2Galsw = 2Gam) + 312, ArH%98 =440 xJIx.

PaccunTaiiTe KOMTMYECTBO TEIIOTHI, HEOOX0uMoOe A pasioxenus 15,3 r Gals.

3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peakiuu npu Temrneparype 298 K u ykazaTb, BO3MOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIIUU
npu cranaapTHLIX yenoBusix: CO ) + Claw) = COCl2 ).

3ananue 3. OnpenenuTs, BO CKOJIbKO pa3 HEOOXOJUMO YBEIMYUTh KOHIIEHTPALIMIO BellecTBa A 1is
yckopeHus B 16 pa3 ycinoBHOU npsiMoit peakiuu:2A ) + Br) = Cr) + D), eciiu 3Ta peakuus
3JIeMEHTapHas.

3ananue 4. Jl711 HEKOTOPOU reTEepOreHHON peakuy SHEPTUs aKTUBALIUU

Ea =100 k/I)x/mMonb. Onpenenure, BO CKOJIBKO pa3 YBEIMUUTCS CKOPOCTh XUMUYECKOH peakiy pu
noBeleHNH TeMieparypsl ot 71=20°C no 72 = 60°C.

3ananue 5. OnpenenuTh, B KAKOM HalpaBICHUU CMECTHTCS MOJI0KEHNE PAaBHOBECHUS B CUCTEME:
2CO0m + 02 5 2C02(),  ArH’298 =— 566 k]I, ecliv: a) MOBBICHTH TEMIIEPATYPY B CHCTEME;

0) yBEIMUUTh KOHIIEHTpaLuio okcua yriaepoaa (II); B) moBeicuTh ob1iiee JaBlIeHUE B CUCTEME;

') BBECTH KaTaJau3aTop.

Bapmuanr 8
3ananue 1. CornacHo TEPMOXUMHUYECKOMY YPaBHEHHIO PEaKI[MM OKUCIEHHS IJIIOKO3bI:
CsH1206 + 602=6CO2 + 6H20, Ar H%298 = —2800 Ik,
BeIenmIochk 730 k[ TernoTsl. PaccunraTh Maccy nmpopearupoBaBIleil TIFOKO3BI.
3ananue 2. [Tonp3ysck CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJIAPTHYIO SHEpruto I'nodca naHHoM
peakiuu npu Temrneparype 298 K u ykaszaTb, BO3MOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
MIPU CTAHJAPTHBIX YCIOBUSIX:
CeHsry + 3H2i) = Cs Hizg).
3amanue 3. OnpenenuTh, BO CKOJIBKO pa3 HEOOXOAUMO YMEHBIINTH KOHIICHTPAIIMIO BeliecTBa B s
3aMeUIeHHs B 9 pa3 yclnoBHOM npsamoii peakuuu: Ax) +2Br = Cr+ D), eciu 31a peaknus
3eMeHTapHast?
3ananue 4. J[ns HEKOTOPOU TeTeporeHHON peakiuy SHeprus akTuBauuu Ea = 80 kJ>x/MOb.
Onpenenurtpb, BO CKOJIBKO pa3 YBEIUUUTCS CKOPOCTh XUMUYECKON PEAKIMH MPH MOBBIIIEHUN
temneparypsl oT 71=30°C go 72=70°C.
3ananue 5. OnpenenuTpb, B KAKOM HaIPaBJIEHUHU MPOU30iIeT CMEIIEHNE paBHOBECHUS: a) TIPU
MIOHMKEHUH OOILEro JaBJieHus B cucTeMe; 0) MpH MOHWKEHUH NapIUalbHOIO AaBJICHUS KUCIOPOAA; B)
IIPU MOBBIILIEHUU TEMIIEPATYPhl B CUCTEME:

N2+ O2() S 2NOw), ArH%98 =+180 x/Ixk.
Bapuant 9
3ananue 1. B pesynbraTe peakuuu, TEepMOXUMUYECKOE YpaBHEHHE KOTOPOI:
Sa +2C02 1 S SO21r) + 2COw), Ar H®298 = 269 k]I, mornotuinock 810 k[ Temtorel. OnpeaenuThb
Maccy obpazoBasierocst okcuza cepsl (IV).
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHOM
peakiuu npu Temrneparype 298 K u ykazaTb, BO3MOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
nipu ctanaapTHeIX yeaoBusax: CO ) + 3Har = CHa () + H2O).
3ananue 3. OnpenenuTsb, KaKk U3MEHUTCSI CKOPOCTh NMPSIMON peaKLnu:
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2CuS) + 302() = 2CuO¢) + 2SO02(r)
IIPY YMEHBIIIECHUH JaBJICHUS B CUCTEME B 2 pa3a, €CJIM 3TO FeTEPOreHHas peakius 2-ro nopsaka?
3ananue 4. [Ipu 71 = 120°C HexoTOpas peakuus 3akaHunBaercs 3a 15 muH. Paccunraiite, uepes kakoe
BpeMsi 3aKOHYHTCS dTa peakuus npu 12 = 140°C, ecau TeMriepatypHblii KO3QPHUIIMEHT CKOPOCTH
peakuuu y = 3,5.
3ananue 5. OnpenennTs, B KaKyl0 CTOPOHY CMECTUTCS MOJIOKEHNE PABHOBECHUS PEAKIUU:
CClsr) + 2H20 (n S CO2r)+ 4HCl (v, ArH <0, ecim:
a) YMEHBIINTh TEMIIEPATYPy B CUCTEME; O) MOHU3UTH O0IIIee AaBICHHE B CUCTEME;
B) OBBICUTH MaplUAIbHOE AaBJIEHUE YETHIPEXXIOPUCTOTO YIIIepoaa;
') YMEHBIIUTH KOHIICHTPAIIUIO UCXOAHBIX BEIIECTB; 1) BBECTU KaTaIn3aTop.

Bapuanr 10

3amanue 1. TepmoxuMHuYecKoe ypaBHEHUE PEAKINH MTOTYyUSHHS Kelle3a IMEET BHI:

Fe2O3(r) + 3COw) 5 2Few + 3CO2w), ArH%98 =27 xJIxk.

Omnpenenuth Maccy okcupa xenesa (I11), kotopast BCTymmmia B peakiiuio, €CJId TETUIOBOH 3P dexT
cocraBui 310 xJIx.

3ananue 2. [Tonp3ysck CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peakuuu npu temneparype 298 K u ykazaTh, BOSMOXKHO JIU CAaMOIIPOU3BOIBHOE MTPOTEKAHNUE PEAKIIHH
TP CTAHIAPTHBIX YCIOBHUSIX:

C2Ha + H2O¢) = CH3CHOg.

3aganue 3. OnpeaenuTb, Kak U3MEHUTCS CKOPOCTh npsiMoit peakuuu: 2NOq) + O2r) = 2NO2()

MIpH yBEJIMYEHUHU KOHIeHTparuu okcua a3zora (I1) B 3 paza. Cuurate 3Ty peakifio 3IeMeHTapHOM.
3anmanue 4. BerauciuTe, Ha CKOJIBKO TPaJyCOB HEOOXOIMMO YBEIHYUTH TEMIIEPATYPY LIS
yBenuueHus: ckopoctu peakiuu B 100 pa3. TemneparypHbiit KO3QPUIIMEHT CKOPOCTH peaKIMK PaBeH Y
=23.

3ananue 5. OnpenenuTts, B KAKOM HaMpaBIeHUH MPOU30MUIET CMEIIEHUE MTOJIO0XKEHHS PABHOBECHS B
cucteMe: Capagur)y + 2N2Or) S CO2 )+ 2N2 (), ArH®298 >0,

€CJIU: a) MOBBICUTH 00IIIee AaBlIEHUE B CHCTeMe; 0) MOHU3UThH TEMIIEPATyPy B CUCTEME; B) YBEIHUUTh
KOHIIEHTpaluio okcuaa azora (I); r) BBecTu kaTaiamzarop.

Kpurtepuu oneHKH: KaX10€ 3a7aHne OlEHUBAETCS U3 4-0aioB;
- OIICHKA «3aUTEHO» BBICTABIISCTCS CTYACHTY, eciii HabpaHo 10 — 20 6aios;
- OLIEHKA «HE 3aUTEHO» BBICTABIISIETCS CTYJIEHTY, eciii HaOpaHo (0 — 9 Gamios.

Bonpocekl 1o pa3zaesiaMm JuCUUILIAHBI
(111 MOATOTOBKH K KOJUIOKBHYMAM H 3K3aMeHY)

1. Knmaccudukanus 1 XuMHYECKHAE CBOMCTBA OKCHIOB.

2. Knaccugukanus 1 XMMUYeCKHE CBOWCTBA KUCIIOT.

3. Kimaccudukanus 1 XUMHYECKHUE CBOMCTBA OCHOBAHHUM.

4. Knaccugukanus 1 XMMUYECKHE CBOWCTBA COJIEH.

5. KBaHTOBO-MexaHH4eCKass MOJIEeIb CTpOeHHUs aroMa. YpasHeHue BoHbl JI. Jle bpoiura. Ipuamun
HeonpeneneHHocTH ['eiizenbepra. Bonnosas ¢pyHkims. ATOMHast opOUTaIb.

6. KBanToBbIe uricna v ux Gu3ndeckuid cMpIciI. DOpMEI §-, p-, d- aTOMHBIX OpOUTANIEH.

7. DIEeKTpOHHAsA CTPYKTypa aTOMOB. [I[pUHIMIIBI 3aTI0JTHEHNSI SHEPTETUYECKUX YPOBHEN U MTOAYPOBHEN
atomax. [IpmHnmn Hammensiie sHepruu. lIpaBuno Kireukosckoro. Ilpunnun Ilaymm. IIpaBuiio
XyH[a.

8. DnexTpoHHBIC KOH(UTYpalid aToMOB 3JeMeHTOB Ilepumomuveckoid CUCTEMBL. s-, p-, d-, f-
JIEKTPOHHBIE CEMENUCTBA 3JIEMEHTOB. DJIEKTPOHHbIE (POPMYJIBI U 3IEKTPOHO-TpaduuecKue AUarpaMmbl
aTOMOB B OCHOBHOM U BO30YXXIECHHBIX COCTOSHUSIX. OJIEKTPOHHbIE (OPMYJIBI U 3JIEKTPOHO-
rpaduyeckre 1uarpaMMbl HOHOB.
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9. Cospemennas ¢opmynupoBka Ilepuoamueckoro 3akona .M. MenneneeBa. Ilepuommieckoe
N3MEHEHUE CBOMICTB 3JIEMEHTOB B COOTBETCTBHUHU C IOJIOKeHUEM B Ileproanueckoii cucteme (pasmep
aToMa, YHEpPIUs HOHU3ALUH, CPOACTBO K IEKTPOHY, AIEKTPOOTPHULIATEILHOCTD).

10. Xumnueckasi cBsizb. OCHOBHbBIE BHUJbl XUMUYECKOM CBA3H. XapaKTEPUCTUKU XUMUYECKOU CBS3H:
JUIMHA, 3HEPIHs, KPaTHOCTb CBSI3M, BAJCHTHBIM yroi. KpuBas NMOTeHIMaIbHOW HHEPIHMM MOJIEKYJIBI
BOJOpOAA.

11. KoBanentHass xuMmudeckas cBsi3b. OCHOBHBIC TOJIOKEHUs MeToJa BaleHTHhIX cBsizer (MBC).
[loHsiTHE BaJIEGHTHOCTH 3JEMEHTOB. G- M T- CBA3M. CBOICTBAa KOBAJIEHTHOM CBSI3U: HACHIIIAEMOCTbD,
HaIPABJIEHHOCTb, NOJIIPHOCTD.

12. O6MeHHBIH U TOHOPHO-aKLENTOPHBIM MEeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.

13. TonsgpHOCTH KOBAJICHTHOM CBSI3U. JIUMOIBHBII MOMEHT XMMHYECKOW CBsI3U. [[UTIONBHBIA MOMEHT
MHOTOaTOMHBIX MoJeKyl1. Paccmorpets monekynsl CO2 u SOz.

14. OcHOBHBIC TOJOXKEHHS TEOPUM TUOPUAM3ALMU ATOMHBIX  opOutaneil. IlpuBecTn mnpumeps
COEJIMHEHUI ¢ TUNAaMKU TMOpHAM3ALMM: sp-, Sp’-, sp°- rubpuausanueii. ['eomerpuueckas dopma
MOJIEKYI.

15. MHonnas cBsa3p. CBONCTBA MOHHOM CBSI3U: HEHACBIIBIEMOCTb, HEHANpaBICHHOCTb. (CBONCTBA
COCIMHEHUI C HOHHON KPUCTAJUINYECKON PEIIETKOM.

16. Merannuueckas cBsi3b. CBONCTBA METAJUIMUECKOH CBSI3H.

17. TlepBblifi 3aKOH TEPMOAMHAMHUKH. BHYTpeHHss SHeprus. OHTaIbHA. TermoBod 3¢ ¢exT
H30XOPHOTO U M300apHOTr0 MPOIIECCOB.

18. TerumoBoii »¢dext xumuueckoit peakuun. 3akoH ['ecca. Tepmoxumudeckue ypaBHEHHS.
CranpmaptHas »HTanblus oOpa3oBaHUS BellecTBa. PacyeT CTaHJapTHON SHTANBIUU XHMHUYECKOH
peaxkuuu.

19. Bropoii u TpeTuil 3aKOHbI TEpMOANHAMUKH. DHTponusd. CTaHIapTHas SHTpONUs BelecTBa. Pacuer
CTaHIAPTHON SHTPOIHHA XUMUYECKON PEAKIIAH.

20. Dueprus ['n66ca. Kputepuili camonpon3BoJbHOIO MPOTEKAHUS MPOLECCOB B 3aKPBITHIX CUCTEMAX.
Pacuer crangaprHoii sHepruu ['MOOca XMMHYECKON peaKIlny.

21. OcHOBHBIE NOHATUS XMMHYECKOM KHUHETHKH. OJIEMEHTapHbIE peakUud. MeXaHu3M peakuuu.
CKopocTh TOMOT€HHOM XUMUYECKON peakiu. PakTopbl, BIMSIONIME HA CKOPOCTh PEaKIUH.

22. OCHOBHOM 3aKOH XHWMHYECKON KHHETUKHM (KMHETHYECKHH 3aKOH JEeHCTBYIOIIUX Macc).
Kunernueckoe ypaBHeHne peakunu. KoHcranTta ckopoctn peakuuu. llopsamox peakumu u
MOJIEKYJISIPHOCTb peakliu. Pa3MepHOCTb KOHCTAHTBI CKOPOCTH PEAKLIUH.

23. Bimsinue TemnepaTypbl Ha CKOPOCTh peaknuu. TemmnepaTypHbIi KOA(PGHUIIMEHT CKOPOCTH PEaKIIHH.
VYpaBHeHne AppeHnyca. DHEpIrus aKTUBALIHH.

24. OOpatumble W HEOOpaTHUMBIE TPOIECCH. XWUMHUYECKoe paBHOBecwe. KoOHCTaHTa paBHOBECHS.
®dakTopsl, BiIuAOLIME HA XuMuieckoe paBHoBecue. [Ipunnun Jle [larense-bpayna.

25. PactBopbl. CoBpeMeHHBIC TIPEACTABICHUS O (U3UKO-XUMHUECKUX TMpoIreccax oOpa3oBaHUs
pacTBOpoB. OHepretuka mnporecca pactBopeHus. CosbBaranust (rugparainus). HeHachleHHSBIH,
HACBIILICHHBIN 1 MEPECHIIICHHBIN PACTBOPHI.

26. CnocoObl BBIpa)K€HHsI KOHIIEHTPALMU PAcTBOPOB: MaccoBasl A0JsI, MOJSIpHAs JOJs, MOJIspHas
KOHLEHTpAaLUsl, MOJISUIbHASI KOHLIEHTPALMS, MOJIIpHAsl KOHIIEHTpAIlHs SKBUBAJICHTA.

27. PacTBOpBI 21€KTPOIUTOB. OCHOBHBIE IIOJIOKEHHUS TEOPUHM DJIEKTPOIUTHUECKON IHCCOLMALNH
Appennyca. CreneHb IuCCOLMALMM, KOHCTaHTa jauccouuanuu. OaxkTopsl, BIMSIONIME HA HUX.
CubHble U cllabble 3JEKTPOIUTHI.

28. PaBHOBecus B BOJHBIX pacTBOpax cClIaObIX AJIEKTPOJUTOB. 3akoH pasBeneHuss OcTBaiibaa.
Crynenuaras AUCCOLMALINS.

29. DmnextponuTuyeckas auccouuanus — Bojbl. MoHHoe mnpousBeneHue Boabl. BomopoaHslii u
TUIPOKCUIHBIN 0KA3aTENIN CPEIBL.

30. OKHCIUTETHbHO-BOCCTAHOBHUTENbHBIE  peakiuu. CreneHb  okucieHus. OKHCIUTENH U
BoccTaHoBUTeNU. Kitaccudukanys oKMCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

31. Metox 3neKTpOHHOr0 OanaHca JJIsl COCTABICHUS] YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKLni.
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32. DnexkTpoxumMudeckue mporecchl. [loHATHE 00 »dJEKTpone U BIEKTPOJAHOM IOTEHIIHUANIE.
Bo3HMKHOBEHHME IBOMHOIO 3JEKTPUYECKOIO CJIOS M CKaukKa MOTEHLMajda Ha TpaHHULEe MeTall —
JIEKTPOJIUT.

33. Ilpuniun paboThl TaIbBAHUYECKUX IJIEMEHTOB (Ha mpuMepe snemenTta Januans-Akodu). AHon u
karoJl. TokooOpa3yromas peakius. DIEKTPOIABUKYIIAs CHJIA TalbBAHUYECKOTO 3JIEMEHTA.

34. CranaapTHBIA BOAOPOIHBIN 31ekTpoA. CTaHIapTHBIN 3JIEKTPOIHBIN MOTEHIMAN. P cTaHaapTHBIX
UIEKTPOAHBIX MOTEHIHAIOB METAJJIOB. 3aBUCUMOCTb 3JIEKTPOAHOTO MOTEHLMANAa OT KOHUEHTpalUu
HMOHOB U OT TeMIlepaTyphl. Y paBHeHue HepHcra.

35. TanpBanmyeckue osnemeHtol. Pacuer D3JIC U pabOThl TaJTbBAHUYECKOTO JJIEMEHTA.
KoH1eHTpalnoHHbIE TaJbBaHUYECKUE FTTEMEHTHI.

36. Ionspusanus 31eKkTpoaoB. KoHIeHTpallnoHHAs U ANEKTPOXUMUYECKas OJSApU3aLusl.

37. AkkymynsaTopsl. [IpuHIMI paGoThl CBUHIIOBOTO aKKyMYJISTOPA.

38. Dnextponus. Ilorennman paznoxenus. 3akoHbl Papaznes. DIEKTPOXUMHUECKHH SKBUBAJICHT.
KoaddunmeHT Bpixona mo Toky.

39. DnekTponu3 ¢ HEPACTBOPUMBIM W PACTBOPUMBIM aHoAamu. [locienoBaTenbHOCTh MPOTEKAHMS
aHOJHBIX U KaTOAHBIX MPOLIECCOB MIPU AIEKTPOIN3€E BOAHBIX PACTBOPOB (IIPUBECTU NPUMEDHI).

40. IlpumeHeHue 31€KTpoiM3a B TEXHUKE: MOJYYEHUE U OYUCTKA BELIECTB, HAHECEHUE MOKPBITHI.
PaccMmoTpeTs 37eKTpoiu3 BOJHOTO PacTBOpA XJIOpUa HATPUsl C UHEPTHBIMU 3JIEKTPOJAaMHU.

41. Kopposust metainnoB. Knaccudukanusi KOppO3HOHHBIX MPOLIECCOB MO XapaKTepy KOPPO3UOHHBIX
pa3pylIeHuil 1 IO MEXaHU3MYy MPOTEKaHMUS.

42. DnexkTpoxumMuueckas Koppo3usi. MexaHnu3Mm 3JeKTPOXUMUUECKONH KOPPO3UH, aHOJIHBIE M KAaTOIHbIE
nporeccbl. TepMoaMHaMuyeckas BEpPOSITHOCTb IMPOTEKAHUS  ANEKTPOXMMHUYECKOH  KOPPO3UH.
BonoponHas u KkucinopoHas 1enoisspu3anus.

43. Dnexktpoxumuyeckass Kopposus. PaznuuHble ciiydau oOpa3oBaHUs KOPPO3MOHHBIX TajbBaHONAp
(Ipu KOHTaKTEe JBYX pa3iIMYHbIX METAUIOB, IPU KOHTAKTE METAJUIa U €T0 COEAUHEHUS). DIEKTPOIHbIE
MPOLIECCHI B PA3JINYHBIX KOPPO3UOHHBIX Cpeax (IPUBECTH MPUMEPBHI).

44.  KoppO3HOHHBIE  MPOLECCHI, MPOTEKAIOIINE MPU  BJIEKTPOXMMHUECKOH  KOppO3uu
ManoyriiepoaucToi cranu. Kopposus nmpu HepaBHOMEPHOH aspanuu.

45. Meronpl 3allUThl METAJUIOB OT 3JEKTPOXUMHUYECKONH KOoppo3uu: oOpaboTKa cpejbl, HAaHECEHHE
3aLIUTHBIX MOKPBITHH, IPOTEKTOPHAs 3aIlUTA, JEKTPOXUMUYECKasl 3aLUTa.

46. Teopust cTpoeHUsI KOMIUIEKCHBIX COEIMHEHUH. XapaKTep XUMHUYECKOM CBSI3M B KOMIUIEKCHBIX
coeuHeHUsX. LleHTpanbHBIi aToM, JUraHAbl, KOOpAMHAIMOHHOE uucio. Ilpumepsl peakuuit
MOJIy4E€HHUSI KOMIUIEKCHBIX COEAMHEHUH.
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