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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 ¥ cojiep:KaHue AUCHUITHHBI.

OO6masi TPyAOEMKOCTh JUCIHUIUIMHBI COCTaBJsieT 3 3a4yeTHbIE €IUHUIIBI, T.C.
108 akanemuueckux yacoB (u3 Hux 90/98 wuacoB — camocTosiTenbHas padoTa
CTYJICHTOB).

OuHo-3a04yHas popma

Pazpenbl nucuumivHbl « XUMUS U3y4alOTCsl BO BTOPOM CEMECTPE.

Jlexmu — 0,5 gaca B Hegemo. Beero 8 gacos.

Jlabopatopusbie pabotsl — 0,5 yac B Hegeno. Beero 10 yacos.

dopma KOHTPOJISI — IK3aMEH.

3aounHas hopma

Pazpenbr gucruminHbl « XUMHS) H3Y4YalOTCSl Ha TIEPBOM Kypce BO BTOPOM
CeMecCTpe.

Jlekunn — 4 yacos.

JlaGopatopHbie paboThI — 6 4acoB.

dopma KOHTPOJIS — DK3aMEH.

CTpykTypa W cojaep)aHue AWCIUIUIMHBI «XUMUS» 10 CPOKaM W BHJAM PabOTHI
OTpa)XEHBI B MPUIIOKEHUU.

Coaep:xxanue pa3aesoB JUCUUIINHbBI

OcHOBHbIE IOHATHSA U 3aKOHbI XUMHU

3aKOH COXpAaHEHUS MAaTE€pUH, 3aKOH ITOCTOSHCTBA COCTABA, 3aKOH 3KBHBAJICHTOB.
l'azoBble 3akoHBl. 3akoH ABoraapo. I[IpuMeHeHMEe OCHOBHBIX 3aKOHOB XHWMHHM K
KOJIMYECTBEHHBIM pacyeTaM IO YPAaBHEHUSM PEaKLUU.

OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCIMHEHMI: OKCUBI, OCHOBAHMS, KUCIIOTHI U
comu. Mx knaccuduxaius, HOMEHKIaTypa U XUMHUYECKHUE CBOICTBA.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCIeHUs. Baxuenmme
OKUCIUTENIM W BoccTaHoBUTENH. CoCTaBi€HUWE  YpPaBHEHHH  OKHCIUTEJIBHO-
BOCCTAaHOBUTENIbHBIX peakuui. Knaccudukanus OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuu.

Crtpoenue atomoB. Ilepuoanuecknii 3axon .. MenaeneeBa

KBaHTOBO-MEXaHHUYECKass MOJENb CTPOCHMs aroma. YpaBHeHue [lmanka.
VYpasuenue BoaHsbl e bpoius. [Ipunnun HeonpenenenHocty. Y pasuenue llpeaunrepa
Y BOJIHOBBIE (DYHKIIMH 3JIEKTPOHOB.

KBaHTOBBIE umciia. [7TaBHOE KBAaHTOBOE YMCIO. OHEPreTUYECKUE YPOBHHU.
OcHoBHOE U BO30YXJAEHHOE cOCTOsiHME aroma. OpOuTalibHOE KBAaHTOBOE YHCIIO.
OHeprerudeckue noaypoBHu. dopMa aToMHBIX opOuTaneil. MarHuTHOE KBAHTOBOE
qucio. AToMHble opOuTanu. OpueHTanus aTOMHBIX opOuTtaneil B npoctpancTse. CriuH
anekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.



[IpuHunn HauMmeHblen 3Heprun. [1opsaoK 3amoJHEHNS] SPHEPreTUYECKUX YPOBHEN
U TOAYPOBHEN B MHOTO3JEKTPOHHBIX artomax. lIpaBuno KiieukoBckoro. IlpuHuun
[Taynu. MakcumanpHOE KOJMYECTBO DJJIEKTPOHOB HA DJHEPrETHYECKOM YpPOBHE,
noaypoBHe u atomHoi opOutanu. I[IpaBunmo XyHpga. DJNEKTPOHHOE CTPOEHUE
MHOTOAJICKTPOHHBIX aToMOB M HOHOB. CemerlictBa s-, p-, d- u f- nsmemenTtoB. Ux
pacnoiioxkenue B nepuoanyeckon cucreme .M. Menneneesa.

[Iepnoanyecknii 3aKOH M nepuoauyeckas cucrema semenToB . . Menaeneesa.
[Tepuonsr u rpynmbsl. CTpOEHHE MEPUOAUYECKON CHCTEMBI U CTPOCHHUE SIJIEKTPOHHOU
000J7104KK aToMa. ODJIEKTPOHHBIE aHAJIOTU. ATOMHBIE MapaMeTpbl. ATOMHBIE U HOHHbIE
paauychl. DHEprus MOHU3aUUU (MOHU3AUMOHHBIA noTeHIan). CpoJICTBO K 3JIEKTPOHY.
DJIEKTPOOTPULATENBHOCTh.  [lepHOINYHOCTS B M3MEHEHHWH ATOMHBIX IAPAaMETPOB H
XAMUYECKUX CBOMCTB DJIEMEHTOB.

XumMuyeckasi CBA3b

KoBanenTtHass cBA3b U ee cBoMcTBa. OCHOBHBIE XAapAaKTEPUCTUKU KOBAJEHTHOMU
CBSA3U: SHEPrus (PHTANBIMS) CBSI3U, JIMHA, KPATHOCTh, BAJICHTHBIN YroJ, MOJISIPHOCTh
cBs3u. OOMEHHBIN U JJOHOPHO-AaKIIENTOPHBIM MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOMN
cBs3u. MeTron BalleHTHBIX cBs3e. Curma- u  nu-cBsa3u. lIpeacraBieHust o
rUOpUIU3aMH aTOMHBIX OpOUTANEeH MpU ONMHUCAHUU TeOMETPHUECKOW KOHGUTYyparuu
MOJIEKYJI. /[IUMOJIBHBIT MOMEHT CBSI3U U JUIIOJIbHBI MOMEHT MOJIEKYJIBI.

HNonHasg cBA3p M ee cBoMcTBA. Meraiummueckass CBsi3b. MEXKMOJIEKYJIAPHBIE
B3aumojerctus. [lpupoga wmexmonekynspHsix cwil. Cunbsl  Bas-nep-Baansca.
BonoponHas cBs3b.

OCHOBBI XUMHYECKOH TEPMOAMHAMUKH

BuyTtpeHHssa sHeprus u sHTanbnusA. [lepBblii 3aKk0OH TepMOAMHAMUKHU. TeruioBoi
s dexT xumuueckoil peakuuu. TepMoxuMuyeckue ypaBHeHUs peakiuil. CTaHgapTHbIC
SHTANBIUU 00pa30BaHUS XUMUYECKUX coequHeHui. 3akoH ['ecca U ciecTBUS U3 HETO.
Pacuer cranmapTHBIX TEIUIOBBIX A(PHEKTOB XUMHUUECKUX peakiuil. BTropolt u Tperwmii
3aKOHbI TepMOAMHAMHKHU. [loHsATHE OO0 SHTPONUU U €€ U3MEHEHUU B XUMHUUYECKUX
npeBpamieHusx. OHepruss ['mbbca u ee HU3MEHEHHE B XHMHUYECKUX IPOLIECCax.
Kpurepuii caMomnpou3BOJILHOTO TMPOTEKAHUS XUMHUYECKUX pEaKIuid B H300apHO-
MU30TEPMHUYECKUX YCIIOBHSIX.

XumMunveckass KHHETHKA. XUMHYeCKOe PABHOBeCHE

CKOpOCTh TOMOT€HHBIX XUMUYECKUX peakiui. @aKkTopbl, BIUSIOMINE HA CKOPOCTh
XUMHUYECKOUN peakiuu. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKIMy OT KOHLIEHTpani
pearupyronux BemecTB. OCHOBHOM 3aKOH XHUMHUYECKOM KHUHETUKH (KMHETUYECKHI
3aKoH JehcTByronux macc). Koncranra ckopoctu. Kunetuueckoe ypaBuenue. [lopsnok
U MOJEKYJSIPHOCTh peakuuu. (OCHOBHOM 3aKOH XHWMHUYECKONW KUHETUKUA s
FE€TEPOTCHHBIX PEAKIUN.

3aBUCUMOCTh ~ CKOPOCTH  peaklUu OT  TeMmmeparypel.  TemieparypHbIid
KO2(DPUIIMEHT CKOPOCTH peakiiuu. Y paBHEHHUE AppeHnyca. DHEPrus aKTHBAIUH.

[ToHsiTHE O TOMOT€HHOM M T€TEPOr€HHOM KaTalu3e.



Xumuueckoe paBHoBecue. OOpatumble u HeoOpaTumbie peakiuu. KoHcranTta
XUMHUYECKOTO paBHOBecus. (CMellleHHe TMOJO0KEeHUsS paBHOBecHs M mpuHuun Jle
[Iarense - bpayna. XuMuueckoe paBHOBECHE B T€TEPOre€HHBIX CUCTEMAX.

CgoiicTBa pacTBOpPOB

Omnpenenenne u knaccudukanus pactBopoB. PacTtBopenue kak —(u3MKO-
xumuueckuit mponecc. ConpBaraiuss U ruAparanus. PactBopumocts. CrnocoObl
BBIPaXEHUSI KOHLIEHTPALUHA PACTBOPOB. PaCTBOPBI 2JEKTPONUTOB U HEANEKTPOIUTOB.

3akoH Paymsa. WpeanbHble pactBopbl. KosumnraTtuBHBIE CBOKCTBA pPacTBOPOB.
[Tonmxenne TteMnepaTypbl 3aMep3aHUss W MOBBILICHHE TEMIIEPATypbl KUIICHUS
pPacTBOPOB. AKTUBHOCTh KOMIIOHEHTA pacTBOPa, KO3(PPUIUEHT aKTUBHOCTH.

BoxmHble  pacTBOpEI  3JIEKTpOJAMTOB.  KoJMuecTBEHHBIE — XapaKTEPUCTHUKHU
ANEKTPOIUTUYECKON THCCOLMALMU: CTENEHb IUCCOLMAIMU, KOHCTaHTa JUCCOLHALINU.
3akoH pasBenenust OctBanpaa. M3otonnyeckuit Ko3hPUIIMEHT, €ro CBsA3b CO CTETEHbIO
mucconuanui. OcoOEHHOCTH BOABI KaK pacTBOpUTeENs. BomopoaHblil mokazarens cpebl
(pH).

['maponns coseil. MOHHO-MOJIEKYIISIPHBIE M MOJIEKYJISIPHBIE YPaBHEHUS TUIPOIIU3a.
Crenenb rupoan3a, KOHCTaHTa TuIpoiu3a. HeoOpatumplii TuapoIns.

PaBHOBECHE «MaIOPAaCTBOPUMBINA  JJIEKTPOJIUT — HACBIIICHHBIA  PACTBOPY.
[IpousBenenne pacTBOPUMOCTH. Y CJIOBHUS BBINAJACHUSA U PACTBOPEHHUS OCAJIKa.

DJIeKTPOXUMHUYECKHE MPOLECCHI

Omnpenenenune U KiaccUUKaIMSA 3JIEKTPOXUMHUYECKUX mpoueccoB. Ilonstre 06
ANEKTPOJHOM MoTeHImane. ['anpBannueckuil anemenT Jlanusina-Axkoou. CtaHnaapTHbINA
BOJIOPOAHBIN 3nekTpoa. YpaBHenue Hepncra. Pacuer DJIC ranbBaHMYECKOTO
aneMeHTa. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN NOTeHIMAN. HarmpaBieHne npoTekaHus
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. Ilonspusanus 3nexTpoaos.

XUMHAYECKHE MCTOYHUKM TOKa. [aibBaHWYecKue DIeMEHThl. TOIUIMBHBIE
AJEMEHTHI. AKKYMYJISTOPBI.

ONEeKTpoJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN IPOLECC. ODJEKTPOIU3 C
pPacTBOPUMBIMH U HEPACTBOPUMBIMH aHOAAMU. 3aKOHbI Dapajies.

Koppo3us u 3a1uMTa MeTa/1JI0B M CIIABOB

Knaccudukanuss KOPpO3HOHHBIX MPOIECCOB. DIEKTPOXUMUYECKAs KOPPO3HUS.
Koppo3us ¢ xucinopogHod u BOAOPOAHOW naenossipuzanueii. KoHTakTHass KOppo3us.
DIIEKTPOXUMHUYECKAsE KOPPO3US MATOYTIECPOAUCTON CTAIIH.

Xumuueckass kopposusd. I'azoBasg koppo3us. XUMHUECKAsT KOPPO3UsS B KUIKUX
HEDJICKTPOJIUTAX.

MeTonbl 3alUTBl OT KOppo3uu. 3amuTHas atMocdepa. UHrHOUTOpPBI KOPPO3UHU.
3allUTHBIE TMOKPBITUA: METAIMYECKUE, HEMETAJUIMYECKUE. OJIEKTPOXUMHUYECKas
3a11uTa.

KommiekcHblie coeIuHeHUs

OCHOBHBIE TIOJIOXKEHUS KOOPAMHALMOHHONW TEOPUU CTPOCHMSI KOMIUIEKCHBIX

COeAMHEHNN. XMMHUUYECKasl CBA3b B KOMILUIEKTHBIX COCIUHEHUAX. JJOHOPBI U aKLENTOPHI



AJEKTPOHOB. 3aBUCHMOCTh KOOPJAMHALUMOHHBIX CBOMCTB LIEHTPAJIBHOTO aromMa OT
CTPOEHHS €ro OJJeKTpOHHOW oOosouku. Jlurannel. KoopauHanmoHHOE —YHCIIO.
HomenknaTtypa ~ KOMIUIEKCHBIX  COCIMHEHUN.  DJIEKTPOJUTUYECKHUE  CBOMCTBA
KOMIUIEKCHBIX COEJIUHEHUM. Jucconmannss ~ KOMIUIEKCHBIX MOHOB. KoHcranTa
HECTOMKOCTH.
5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

Meronuka  mpenojaBaHus — JAUCHHUIUIMHBL  «XHMHUS» W peaau3alus
KOMIIETEHTHOCTHOTO  MOJAXOJa B  H3JI0XKEHHMM MW  BOCIHPUITHH  MaTepuala
npeAycMaTpUBaeT HUCIOJIb30BaHUE CIEAYIOUIUMX AKTUBHBIX UM MHTEPAKTUBHBIX (Popm
MPOBEICHUS TPYINOBBIX, WHIWBUIYAJIbHBIX, AyJUTOPHBIX 3aHATHM B COYETAHHHU C
BHEAYJIUTOPHON pPabOTON ¢ 1eabi0 (HOPMUPOBAHMS U Pa3BUTUA MPO(ECCHOHATBHBIX
HABBIKOB 00YYaIOIINXCSI:

- UTCHHUE JICKIU;

- 3aIIMTa U UHJIUBUIYATbHOE 00CYKIECHUE BHIMOIHAEMBIX 3TANOB J1a00paTOPHBIX
pabor;

- OpraHM3aiys U IpoBeIeHUE TEKYIEro KOHTPOJIS 3HAaHUI CTYIEeHTOB B (hopme
KOHTPOJBHBIX PaboT.

VYienpHBIA BEC 3aHATHIH, TPOBOJUMBIX B WHTEPAKTHUBHBIX (opmax, ompeaesieH

IJIaBHOM 1enpi0  00pa3oBaTENbHON  MpOrpamMmbl, OCOOCHHOCTHIO KOHTHHIEHTA
oOydaromuxcss U COAEP)KAHUEM JUCHUUIUIMHBI «XUMHS» U B IEJIOM MO JUCLUUIIINHE
cocraBisieT 50% ayIuTOPHBIX 3aHATUH. 3aHATHSA JIEKIIMOHHOTO THUMA COCTABIISIOT
50% oT oObemMa ayJUTOPHBIX 3aHSATUH.

6. OueHouHbIe cpeACTBA JJsl TEKYILIEro KOHTPOJISl YCIeBaeMOCTH, MTPOMEKYTOUHOM
aTTecTalUy M0 UTOraM OCBOEHUS JUCHUIIMHBI U Y4eOHO-MeTOINYECKOoe
olecrieyeHne CAMOCTOSITEIbLHOM Pa00OTHI CTY1E€HTOB

B mpouecce o0OydeHHs HWCHONB3YIOTCA CJIEAYIOUIME OLIEHOYHBIE (POPMBI
CaMOCTOSATENILHON pPabOThl CTYJIEHTOB, OIICHOYHBIC CPEJCTBA TEKYIIET0 KOHTPOJISA
YCIIEBAEMOCTH M MPOMEKYTOUHBIX aTTSCTAIIHH:

- OTBETHI CTYJICHTA Ha BOIPOCHI KAPT TEKYIETO KOHTPOJIS;

- 3al1MTa Ja00PaTOPHBIX padoT;

- 3aIUTa Pe3yIbTaTOB BHITIOJHEHHSI 3aIaHU JJISI CAMOCTOSITEIIbHOM paboTHI;

- BBITIOJTHEHUE KOHTPOJIBHBIX palOT.

OO0pa31sl KOHTPOJIBHBIX PA0OT, IK3aMEHAIIMOHHBIX BOIIPOCOB MPUBEICHBI B (DOH/IE
onieHOUHbIX cpencTB (POC), KOTOPHIN ABISETCA NPUIOKEHHEM K JTaHHOW IporpaMme
JUCITUTUTHHBI.

6.1. ®oH/ OLIEHOYHBIX CPEICTB 1JIf MPOBeIeHUs MPOMEKYTOUYHOM aTTecTAlNH
00y4aImXxcs Mo JUCUUITIMHE (MOYJII0).

®onp oneHouHbix cpeactB (OPOC) no aucuUIUIMHE 71 TPOBEACHUS TEKYILIEH U
IPOMEKYTOYHOM aTTecTalny 00y4aroIuXCcsl 0a3upyeTcs Ha epeyHe KOMIETEHITUH.



6.1.1. IlepeyeHb KoMIeTeHIUI ¢ YyKa3aHHeM 3TanoB HMX (OPMHPOBAHHMS B
npouecce 0CBOCHHUS 00pa30BaTEJIbHOM IPOrpaMMBI.
B pesynbrare ocBOEHMsS AMCHMIUIMHBL (MOAYyJNs) (OPMHUPYIOTCS ClELyrOIIHe

KOMIIETECHIIH:
Kon B pe3yabTare ocBoeHus1 00pa30BaTeJIbHON MPOrpaMMbl 00yUYaroIIHiics
KOMIIeTEeHI[HH JT0JKEeH 00J1a1aTh
OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbIC 3HAHUS,
METO/bB MATEMaTHYECKOTO aHAJTN3a U MOJICIIUPOBAHUS B
po(hecCHOHATLHON e TEIBbHOCTH

B mnporecce ocBoeHust 00pa3oBaTENbHOW MPOrpaMMbl TaHHbIE KOMIIETEHLIUU, B
TOM YHUCJIE€ UX OTJEJIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOATAIHO B XOJE OCBOEHUS
00yYaronMMuUCs JUCHUIUIMH (MOAIYJIei), MPAKTUK B COOTBETCTBUU C YUYECOHBIM IJIAHOM
U KaJeHAapHbBIM TparkoM yueOHOro nporecca.

6.1.2. Onucanue mnoka3zarejiei M KpUTepHEB OLCHUBAHUA KOMIICTCHIIMH,
(¢popMHUpYyeMBIX N0 MTOraM OCBOEHHUS] JAUCHUILIMHBI (MOAYJS), ONMMCAHUE IIKAJ
OLICHUBAHMSI.

Iloka3aTeseM OLEHHMBaHMS KOMIIETEHIIMA Ha  pa3IMYHbIX dTalmax MXx
(dopMupoBaHus SBJISETCS JOCTHKEHHE OOYyYarolIMMHCS IUIAHUPYEMBIX DPE3YyJIbTaTOB

00y4eHUs MO JTUCHUILIMHE (MOIYIIIO).

OIIK-1 - Cnioco0eH NpuMMeHSITh eCTeCTBEHHOHAYYHbIE U 001IeHHKEeHePHbIe 3HAHUS, METOAbl MATEMATHYECKOT0
aHAJIM3Aa M MOACJIMPOBAaHMsA B NPO¢ecCHOHAJILHOM e TeIbHOCTH

Kpurepuu oueHuBanus

IToxka3aTenn

2 3 4 5
3HATD: OO0yuarommuiics OOyyarommuiics OO0yuaromuiics OO0yuarommuiics
OCHOBHBIE KJIACCHI JIEMOHCTPUPYET JIEMOHCTPUPYET HEMOIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET
HEOPraHUYECKUX MOJTHOE OTCYTCTBHE COOTBETCTBUE CIEAYIOIINX | YACTUYHOE TIOJIHOE
COCIMHCHUM, WJIM HEJOCTaTOYHOE | 3HAHMM: OCHOBHBIX COOTBETCTBHE COOTBETCTBHE
OCHOBHBIC COOTBETCTBHE KJIaCCOB HEOPTaHUYECKUX CIEAYIONIUX 3HAHUM: | CIEAYIOUIUX
MOJIOKECHMUSI CIEAYIOLUX 3HAHUI: | COEAMHEHUN, OCHOBHBIX OCHOBHBIX KJIaCCOB 3HAHUM:
COBPEMEHHOM TEOPUH | OCHOBHBIX KJIACCOB MOJIOXKEHUN COBPEMEHHOM HEOPTaHUYECKUX OCHOBHBIX
CTPOCHHUSA aToMa, HEOPTraHUYECKUX TEOPUU CTPOCHUS aToMa U COCITUHEHHNH, KJIaCCOB
TEOPUU XUMUUYECKOU COCIUHCHHH, XHUMHAYECKON CBSI3H, OCHOBHBIX HEOPraHUYEeCKHUX
CBSI3U, DHEPTETHKHU U OCHOBHBIX SHEPTEeTUKHU U KHHETUKU MOJIOKEHU I COEIUHEHNH,
KWHETHKH MTOJIOXKCHHH XUMUYECKUX PEaKLNH, COBPEMEHHOH OCHOBHBIX
XUMHYICCKHX COBpPEMEHHOM XUMHYECKOTO PAaBHOBECHS, | TEOPUU CTPOEHUSA MOJIOKCHUH
peaKLni, TEOPUU CTPOCHUSA CBOJCTB PacTBOpPOB, aTOMa U XMMUYECKOM | COBPEMEHHOMN
XAMHAYECKOTO aToMa U XUMHUYECKOM | 3aKOHOMEPHOCTEM CBSI3U, DHEPTE€TUKHU U | TEOPUU CTPOCHHUS
paBHOBecHs, O0IIHe CBSI3U, DHEPTETUKU U | MPOTEKAHUs KWHETHKH aTromMa u
CBOIICTBa PaCTBOPOB, | KMHETHUKHU AIEKTPOXUMUIECKUX XAUMHAYECKUX XUMHAYECKOU
CBOIICTBa PacCTBOPOB XUMHUYECKUX MPOIIECCOB. peakuuit, CBSI3U, DHEPICTUKHU




3IEKTPOIUTOB, peaKLuid, HomyckaroTcs XUMUYECKOTO U KUHETUKHU
3aKOHOMEPHOCTH XUMUYECKOTO 3HAYUTENFHBIE OITHOKH, pPaBHOBECHS, CBOICTB | XUMUYECKUX
MIPOTEKAHS pPaBHOBECHS, CBOMCTB | TIPOSIBIISCTCS pPacTBOpOB, peaKImii,
ANEKTPOXUMHUYECKUX | PaCTBOPOB, HEJOCTATOYHOCTh 3HAHUM, | 3aKOHOMEPHOCTEH XUMUYECKOTO
MPOLIECCOB 3aKOHOMEPHOCTEU 10 pAy NOHATHN U POTEKAHUS paBHOBECHS,
MIPOTCKAHUA 3aKOHOB, 00yJaromuics JIEKTPOXUMUYECKUX | CBOMCTB
ANEKTPOXUMHUYECKUX | MCIIBITHIBACT 3HAUUTEIBHBIC | TPOLECCOB, HO pacTBOpOB,
MPOLIECCOB 3aTpyAHEHUS U JIOITY CKaloTCs 3aKOHOMEPHOCTEN
ONEPUPOBAHUY 3HAHUSIMU HE3HAYNUTEIIbHBIE MPOTEKaHUs
IIPH UX MIEPEHOCE Ha HOBBIC | OIIMOKH, SIEKTPOXUMHUYECK
CUTYalIUH. HETOYHOCTH, HX HPOLECCOB,
3aTpyAHCHUS PH CBOOOTHO
AHATUTHYECKHUX OTIepUPYET
oTmepanusx. IPUOOPETCHHBIMU
3HAHUSIMU.
3HATD: OO0yJaromuics OO0yJaromuiics OO0yuaromuiics OO0yJaromuiics
OCHOBHBIC JIEMOHCTPUPYET JEMOHCTPUPYET HEMOJIIHOE | IEMOHCTPHUPYET JIEMOHCTPUPYET
XUMHUYECKUE MOJIHOE OTCYTCTBUE COOTBETCTBHE CIACAYIOMUX | YACTUUHOE MOJTHOE
MOJIOKEHUS], 3aKOHBI, | WIM HEIOCTATOYHOE | 3HAHUN: OCHOBHBIX COOTBETCTBHE COOTBETCTBHE
CBEJICHUS, COOTBETCTBHE XUMUYECKUX TEPMUHOB, CIEYIOIUX 3HAHUI: | CIEeIyIOIUX
HEOOXOAUMBIC IS CIEeNYIOIINX 3HAHUM: | MOJOKEHUH, 3aKOHOB. OCHOBHBIX 3HAHMIM:
MIPUMEHEHUS B OCHOBHBIX HomyckaroTcs XUMUYECKUX OCHOBHBIX
KOHKPETHOM XUMUYECKUX 3HAYUTENFHBIE OITHOKH, TEPMUHOB, XUMUYECKUX
MpEeIMETHON 00JacTH | TEPMHHOB, TIPOSIBIISIETCSI TIOJIOXKEHUH, TEPMHUHOB,
JKCILTyaTaluK MIOJIOKEHUH, HEJIOCTAaTOYHOCTh 3HAHUM, | 3aKOHOB, HO MIOJIOXKECHUH,
TPAaHCIOPTHO- 3aKOHOB. 0 pANly MOKa3aTeNe, JIOITY CKaloTCs 3aKOHOB,
TEXHOJIOTHYECKHUX 00yYaroIIUICS UCIIBITHIBACT | HE3HAYUTEIbHBIC CBOOOJIHO
MaIlIuH U 3HAUYUTETbHBIC OIIUOKH, OTepUpyeT
KOMILJIEKCOB. 3aTpyAHEHUS IpU HETOYHOCTH, IPHOOPETEHHBIMU
ONEPUPOBAHUY 3HAHUSAIMU 3aTpyAHECHUS IpU 3HAHUSIMU.
IIPU UX TIEPEHOCE HA HOBBIC | AaHATUTUICCKUX
CUTYalIUH. onepauusx.
yMeThb: OO0yuaromuiicst He Obyuatomuiics OObyyaromuiics OO0yuaromuiics
Omnpenenars YMEET WU B JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
BO3MOYHBIC HEJI0OCTATOYHOU COOTBETCTBHE CICAYIOMUX | YACTUIHOE TIOJTHOE
HAMpaBJICHUS CTENIEHU YMEET YMEHUH: BBIIOJIHATH COOTBETCTBHE COOTBETCTBHE
XUMIYECKUX BBIIIOJIHATD PACU€Thl | pacyeThl OCHOBHBIX CIIEeTyOLIUX CIEeIyIOIUX
B3aMMO/ICHCTBHIA, OCHOBHBIX TEPMOIMHAMHUYECKHUX YMEHUU: BBITIONHATh | YMEHUH:
KOHCTAHTBI TEPMOJAMHAMUYECCKUX | QYHKIUH, ONPECNIATh pacyeThl OCHOBHBIX | BBIMIOJIHATD
PaBHOBECHS GyHKIHIA, HalpaBj€HUE XUMUYECKUX | TEPMOAMHAMHYECKHUX | pACUEThl
XUMHYECKUX ONpeAeATh peaxiuii, 3HaYeHUs (byHKIHH, OCHOBHBIX
TIpeBpalIeHHuii, HaIpaBJcHUE KOHCTaHT PaBHOBECHS, OTIPEICIATh TEPMOIMHAMUYECK
IPHMEHSATh 3HAHUS XUMUYECKUX CKOPOCTU XMMHUYECKHUX HarpaBJeHUE X QyHKIUH,
q)yHI[aMeHTaJ’ILHBIX p€aKknnu, 3HAYCHUA PEaKInu. XUMHUYCCKUX OIpeEaCIATH
OCHOB, TTOJIXOIbI U KOHCTaHT Honyckarorcs peaKkuui, 3HaueHus HAIpaBJICHUE
METOJIBI XHMHUH TIPH paBHOBECHS, 3HAYUTEILHBIC OIIUOKH, KOHCTaHT XUMUYECKUX
A3YYEHUU APYTHUX CKOpOCTH MIPOABIIACTCA paBHOBECHA, p€aKuuu,
JMCHUTIIAH XUMHUIECKUX HEJIOCTAaTOYHOCTh YMEHUH, | CKOPOCTH 3HAYCHUS
peakuuii TI0 pAly MOKa3aTeneu XUMUYECKUX KOHCTaHT
00y4aronuiics UCIIBITBIBAET | peaKIuil. paBHOBeCHS,
3HAYUTEIIbHBIC YMeHUS OCBOEHBI, CKOpOCTHU
3aTpyAHCHIUS TIPU HO JIOITy CKAIOTCSA XUMUYIECKUX
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OTEPUPOBAHUH YMEHHUSAMH | HE3HAYUTEIbHBIC peaxiuii.
TIpH UX TIEPEHOCe Ha HOBBIC | OIIMOKW, CroOomHO
CUTYaIUH. HETOYHOCTH, OMepUpyeT
3aTpyTHEHHS MTPH IPHOOPETEHHBIMU
AHATU THIECKAX YMEHHAMH,
oreparmsx, MIPUMEHSET UX B
MEPEHOCE YMCHHI HA | CUTYaIUsIX
HOBBIE, MTOBBIIIICHHOH
HECTaHJIapPTHBIE CIIO)KHOCTH.
CUTYaIUH.
yMeThb: OO0yuatomuiics He Ob6yuatommuiics Ob6yuaromuics Obyuatomuiics
MIPUMEHSTH 3aKOHBI, yMEeT WK B JIEMOHCTPUPYET HETIOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
MOJIXOBI M METOJIBI HEJIOCTaTOYHOM COOTBETCTBHE CIEAYIOMNX | YaCTHIHOE IOJTHOE
XVMHU B CTCTICHU yMEET YMCHHIA: TPUMEHSATh COOTBETCTBUC COOTBETCTBHE
npoheCcCHOHANBHOM MPUMEHSTH 3HAHUS 3HaHUS QYHIAMEHTAIBHBIX | CIEIYIOIINX CIIeYFOIINX
JIeSITeTbHOCTH (byHIaMEHTATFHBIX OCHOB, TIOAXO/IBI U METOABl | YMEHUI: MPUMEHSTh | YMEHHIA:
OCHOB, TIOXOJIbI U XUMHH TIPU aHAJTU3E 3HAHUSA MIPUMEHSTh
METOJIbI XUMHUU TIPU | TPO(ECCUOHATBHBIX ($yHIaMEHTATBHBIX 3HAHUS
aHaIm3e cutyaruii. JlomyckaroTcs OCHOB, TTOXOJTBI U (hyHIaMeHTaTBHBI
po(eCCUOHANBHBIX | 3HAYUTEIILHBIC OIIUOKH, METO/Ibl XMMHHU TIPU | X OCHOB, TOXO/IbI
CUTyanui MIPOSIBISACTCS aHaIn3e Y METOIbl XUMHUHU
HEJOCTAaTOYHOCTh YMEHH, | MPOPECCHOHANBHBIX | IIPH aHAIH3E
0 psiy MoKazaTeyew, CUTyalui. Y MeHus podeCCHOHATBH
00yYaroIIUICs CIIBITBIBAECT | OCBOCHBI, HO BIX CHUTYaI[Hi.
3HAYUTENHHBIC JIOITY CKaIOTCS CBo0OoHO
3aTpyIHEHHS MIPH HEe3HAYHUTEIHHBIE orepupyer
OMEePUPOBAHUH YMEHUSIMU OILIMOKH, IPUOOPETECHHBIMU
IIPY UX MEPSHOCE HAa HOBBIE | HETOYHOCTH, YMCHHSMH,
CUTYaIUH. 3aTpyTHEHHS MTPH MIPUMEHSET UX B
AHATUTUYECKUX CUTYyaIUsIX
oreparmsx, MTOBBIIIICHHOHN
MepPeHoCce YMEHHH Ha | CIIOKHOCTH.
HOBBIE,
HECTaHIaPTHHIC
CUTYaIUH.
BJIANETD: OO0yuaromuiicst He OOyuaromuiics Brajgeer OO0yuaromuiics OOyuaromuiics B
MaTeMaTHdecKIM BIIQ/ICET WU B METOJlaMH pacdeTra YaCTUYHO BIIAJEET MIOJTHOM 00BEME
anmapaToM u HEJOCTaTOYHOM TEPMOAMHAMUYCCKUX U METOJIaMH pacuera BJIaJICET METOAaMHU
HABBIKAMHA CTCTICHHU BJaJIeeT KHHETUYECKHIX TEPMOJMHAMUYECKUX | pacyera
WCIOIb30BAHUS METOJaMH pacdeTa XapaKTEepPUCTUK 1 KHHETHYECKUX TEPMOAMHAMUYIECK
COBpPEMEHHBIX TEPMOJMHAMUYCCKUX | XUMUYECKHUX PEaKIInit XapaKTEPUCTUK UX U
MOIXO/OB M METOJOB | ¥ KMHETHYECKUX B HETMOJHOM 00BeMe, XUMHYECKUX KHHETUYECKHX
XUMHH K OIACAHNI0, | XaPAKTEPHCTHK JIOITY CKAIOTCSI peaxiuii, HaBBIKU XapaKTEepPUCTUK
aHaIm3y, XUMHYECKAX 3HAYUTENFHBIE OITHOKH, OCBOEHBI, HO XUMHYECKHAX
TEOPETUYECKOMY U peakonun MIPOABJIACTCA AOITYyCKAarTCA pcakuuu,
JKCIIEPHMEHTATBLHOMY HEJOCTAaTOYHOCTh BIIAJICHUS | HE3HAUMTEIbHbIC cBOOOMTHO
UCCIIEIOBAHMUIO U HaBBIKaMH, TIO DSy OIITNOKH, MIPUMEHSET
MOJIETIUPOBAHUIO HOKa3aTeHeI71, HCTOYHOCTH, MOJTY4YCHHBIC
XUMHYECKHX CHCTEM, 00y4aroUiiCS UCTIBITHIBACT | 3aTPyIHEHUS MPU HaBBIKU B
SABJICHUH U TIPOLIECCOB 3HAYUTENbHBIC AHATUTHIECKAX CUTYaIUsIX
B 00beMe, 3aTPyIHCHHS [TPH oreparusx, MTOBBIIIICHHON
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HEOOXOIUMOM IS
OCBOCHHS HAYK O

MNPUMCHCHUHN HABLIKOB B
HOBBIX CUTYallUAX.

nepeHoce yMeHuil Ha
HOBBIE,

CJIOKHOCTH.

MarepHuaniax, HeCTaHJapTHEIE
(yHIaMEHTaTBHBIX U CUTYaIUH.
TIPUKJIATHBIX OCHOB
MaTepHaIOBEICHUS U
TEXHOJIOT U
MaTepuaioB,
HCIIOJIL30BaHUS B
poheCCUOHANTBHOM
eI TEIBHOCTH
BJIAETD: OO0yuaromuiicst He OOyuaromuiics Brajgeer OO0yuaromuiics OOyuaromuiics B
HABBIKAMH BJIaZeeT WIA B METOJaMH YaCTUYHO BJIaJEET IIOJIHOM 00BbeEME
HCIIONB30BaHMUS HEIOCTAaTOYHOM TEPMOJIUHAMUYECKOTO U METOJaMHU BIIaJIEET METOIAMU
COBPEMEHHBIX CTENEHH BIAJEET KHHETHYECKOI'O aHaIu3a TEPMOJIMHAMUYECKOT | TEPMOJNHAMHYECK
MOJIXO0B U METOJOB | METOJAMH XUMHYIECKUX MPOTIECCOB; 0 ¥ KHHETHYECKOTO oro u
XMMHHU K OIIUCAHUIO, TEPMOANHAMUYCCKOT | 3HAHUSAMU OCHOBHBIX aHaJin3a KHHETUYCECKOI'O
aHanm3y, 0 ¥ KHHETHYECKOTO 3aKOHOMEPHOCTEH XUMHYECKUX aHaJIM3a
MOJICTHPOBAHHIO aHaJIn3a XUMHUYECKUX | MPOTEKAHUS XUMHUICCKU MIPOIIECCOB; XAMHUYECKUX
XHMHYECKHX CHCTeM, | IPOIIECCOB; MIPOIIECCOB; 3HAHUSIMHU 3HAHUSIMHU OCHOBHEIX | MIPOIIECCOB;
SABJICHUIT 1 TIpolieccoB | 3HAHHSMH OCHOBHBIX | OCHOBHBIX CBOMCTB 3aKOHOMEPHOCTEH 3HAHUSIMU
B 00BEME, 3aKOHOMEpPHOCTEH HEOPTaHUYECKUX MPOTEKAHUS OCHOBHBIX
HEOOXOIUMOM MIPOTEKAHMS COEIMHEHNH B HETIOJTHOM XUMHYECKU 3aKOHOMEPHOCTEH
HUCIIOJIL30BAHHUS B XUMHYCCKH o0neMeE. JIOHYCKE{IOTCSI IMpoLECCCOB; IIPOTCKAHUA
PO ecCHOHATBHOI MPOIIECCOB; 3HAYUTENbHEIE OIINOKH, 3HAHUSIMH OCHOBHBIX | XMMHUYECKH
JEATENLHOCTH 3HAHWSIMHU OCHOBHBEIX | TIPOSIBIISIETCS CBOMCTB MIPOIIECCOB;
CBOICTB HEJIOCTATOYHOCTh BIQJICHUS | HEOPTaHUUCCKUX 3HAHUSIMHU
HEOPraHUYECKUX HaBbikamu. [1o psay COCUHEHUH., OCHOBHBIX
COETUHCHMH. rnoKa3aTejiet HaBrIxu ocBOEHBI, CBOMCTB
00yYaroIIUICS UCIIBITBIBAET | HO JIOMYCKAIOTCS HEOPTaHUICCKUX
3HAYUTENbHEIE HE3HAYUTEILHEIC COCITMHCHHUM.
3aTpyIHEHHS MIPH OIINOKH, CBo00HO
MIPUMEHEHUH HAaBHIKOB B HETOYHOCTH, TIPUMECHSET
HOBBIX CUTYaIIHsX. 3aTPYyHCHHS MTPH MOJTyYCHHBIS
AHATMTHYECKHUX HaBBIKH B
oTIepaIusx, CUTYyaIUsIX
MEepEeHOCce YMEHHUM Ha | MOBBILIEHHON
HOBEIE, CIIOKHOCTH.

HECTaHJIapPTHHIE
CUTYAIIHH.

[Txansr OLICHHBAHUS PC3YyJIbTATOB HpOMC)KYTO‘IHOﬁ aTTeCTalluy U UX OIIMCAHUC!:

dopmMa NPOMEKYTOYHOM aTTECTALMM: IK3aMEH.

[TpomexxyTouHasi aTTectanus oOydaromuxcsi B (opMe SK3aMeHa MPOBOJUTCS I10
pe3yibTaTaM BBIMIOTHEHUS BCEX BUIOB yueOHOUW paboThl, MPEeyCMOTPEHHBIX YICOHBIM
IUIAHOM [0 JaHHOM JAMCHMIUIMHE (MOAYJI0), MPU 3TOM YUHUTBIBAKOTCS PE3YJIbTAThI
TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH B TeueHue cemecTpa. OIeHKa CTEEeHH JOCTUKEHUS
00y4aroIUMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOyUYeHHUS MO AUCHUIUIMHE (MOJYIIIO)
IPOBOJUTCS MPENOiaBaTesieM, BEIYIIMM 3aHATUS MO JUCUUIUIMHE (MOJYJI0) METOJIOM
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OKCIIEPTHON oOlleHKH. [lo wWTOraM mNPOMEXKYTOYHOW AaTTECTallMd MO JUCIUILIAHE
(MOIYJIO) BBICTABISIETCSI OLIEHKA «OTIMYHOY», «XOPOII0», «YIOBICTBOPUTEIHHO» WU
«HEYOBIIETBOPUTEIILHOY.,

K mpomexyTo4HOW aTTecTaldy JOMYCKAIOTCS TOJBKO CTYJIEHTHI, BBHIMOJIHUBIINE
BCE BUJIbI YUeOHOU pabOThI, IPEAYCMOTPEHHBIE paboyeil mMporpaMMoi MO TUCHIUTIITNHE
«XuMUS»: BBITIOJHUIU U 0(hOPMIUIH JIa0OpaTOPHBIE PAOOTHI, BBITIOJHUIN KOHTPOJIBHbIE
paboTHI.

HIxana oneHUBaHUA Onucanne

BeimonHensl Bce BHAbI y4ueOHOW paboThl, NpPeayCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYJEHT I€MOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPUBEJCHHBIM B TaOJMUIAX [oOKa3aTesei,
onepupyeT NPUOOPETEHHBIMH 3HAHUSIMM, YMEHHUSMH, HaBBIKaMH,
IIPUMEHSET UX B CUTyalUsX IOBBIIIEHHON ciokHOCTH. IIpn atom
MOTYT OBITh JONYIICHBl HE3HAYHUTENBHBIC OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS NPU aHAIUTUYECKUX OIepalysX, NEpPEeHOCe 3HaHUU U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAalIUH.

OT1ian4HO

BrinonHens! Bce BUbl yueOHOU pabOThl, MPeayCMOTPEHHBIE
y4eOHBIM MIaHOM. CTyIEHT IEeMOHCTPUPYET YACTUYHOE

Xoporio COOTBETCTBHUE 3HAHHM, YMEHHI, HABBIKOB MPUBEICHHBIM B TaOIUIIAX
nokazarenei. JlomyckaloTcs He3HAaUUTEIbHbIe OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS TPU AHATUTUICCKUX OTIePaIUsIX.

BeimonHensl Bce BHAbl y4ueOHOW paboThl, NPEAyCMOTPEHHBIE
y4eOHBIM IUIAHOM. Crynent JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB ITPUBEJCHHBIM B TaOIMIIAX
VY noBnerBopuTenbHO | mokasateneil. JlomyckaroTcss 3HaYMTEIbHBIE OLIMOKH, MPOSBISAETCS
HE/IOCTaTOYHOCTh YMEHHWH, 1O psiIy TOKa3arened, oO0ydarommics
UCTBITHIBACT 3HAYMTEJIbHbIE 3aTPYAHEHUS MPH ONEPUPOBAHUU
YMCHUAMU IIPU UX ICPCHOCC HAa HOBBIC CUTYyallUH.

He Bemonmnen ogun wium  Oonee BHIOB y4uyeOHOW paboOTHI,
MPEeIyCMOTPEHHBIX Y4eOHbIM TUTaHOM. CTyAEeHT JIEeMOHCTPHUPYET
HETOJIHOE COOTBETCTBHE 3HAHHI, YMEHUH, HABBIKOB MPUBEICHHBIM B
Ta0IuIax IMoKaszarejei, MJOMyCKAIoTCs 3HAYUTENbHBIC OIINOKH,
MPOSIBIIICTCS. OTCYTCTBHE 3HAHWW, YMEHHWH, HABBIKOB IO PSIy
MOKAa3aTeNe, CTYJCHT HWCIBITHIBACT 3HAYUTEIbHBIC 3aTPYTHEHHS
IIPH ONEPUPOBAHUHN 3HAHMSIMH W YMCHHSAMH IIPH UX TEpEHOCE Ha
HOBBIC CUTYAIIUU.

HeynosnerBopurenbHO

@DOHJI OLEHOYHBIX CPEJCTB MPEICTABIEH B MNPUIOKEHHH K JAHHOM padoueit
IPOrpaMMe JTUCLUIUINHBI.

7. YueOHO-MeTOAUYeCKOe U HH(GPOPMALIMOHHOE 00ecniedYeHre JUCHUILJIMHBI.

a) OCHOBHAas JiMTepaTypa:
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1. Xumus [DnexkTpoHHbIN pecypc]: yueb. / JI.H. biunoB [u ap.]. — DAEKTpoH. naH. —
Canxrt-IlerepOypr:  Jlamp, 2012. — 480 c¢. — Pexum  jgocryma:
https://e.lanbook.com/book/4040. — 3ar. ¢ skpaHa.

0) 1OMOJIHUTEILHAS JIUTEepPaTypa:

1. benkuna, E.1. O0mas u HeopraHudyeckas XUMUs: y4eOHO-METOJIMYECKOe TocoOue
[DnexTponHslii pecypc] : yueb.-meton. mocobue / E.M. benkuna, K.II. Uyrnosa. —
Onektpon. gaH. — Cankr-lIlerepoypr: HUY UTMO, 2015. — 56 c. — Pexuwm
nocryma: https://e.lanbook.com/book/91516. — 3arm. ¢ skpaHa.

2. Konommna, C.H. Manbiii naGopaTopHbId MPAaKTUKYM TO XUMHHU. s CTyneHTOB
HarpasyieHus: noarotoBku 190600 - "Okcruryaranus TpaHCHOPTHO-TEXHOJIOTMYECKUX
MallliH 1 KOMIUIEKCOB" [DnekTpoHHbI pecypc] : yueb. mocodbue / C.H. Konommuna,
B.A. IIuckypeBa. — OnektpoH. nadn. — Open: Openl’'AY, 2014. — 128 ¢. — Pexum
noctymna: https://e.lanbook.com/book/71384. — 3arun. ¢ skpana.

B) IPOrpaMMHOe o0ecnevyeHne 1 UHTePHEeT-PecypChl:
[IporpamMmmHOe oOecrieueHre He TPEAYCMOTPEHO.
HHTepHeT-pecypchl BKIIOYAIOT YU4eOHO-METOMYECCKUE MaTEPHaIbl B AJICKTPOHHOM
BHJIC, TIPEJICTABIICHHBIC Ha caiiTe http://mospolytech.ru/ B pa3nene «bubamnorexar»
http://lib.mami.ru/lib/ebs
[Tone3nsie yueOHO-MeTOAMYECKUE U MH(HOPMAITMOHHBIC MaTePUAIIBI IPEACTABICHBI
Ha cauTax:
http://www.chem.msu.ru/rus/elibrary/welcome.html

8. MaTepuajibHO-TeXHHYECKOEe o0ecnevyeHne U CIUTITHHbI
e Aynuropun u naboparopun Kadeapbsl «XuMus» 000pya0BaHbl KOMIBIOTEPHOMN U
MYJIbTUMEIUUHON TEXHUKOM.
e Jlns mpoBeneHUs J1abOPAaTOPHOIO MPAKTUKYMa HAa COBPEMEHHOM YPOBHE IpHU
BBIMIOJIHEHUHM  J1a0OpaTOpHbIX  pabOT  MPEeayCMOTPEHO  HUCIOJb30BaHUE
CJIETYIOIIEr0 000PYJOBAHMUSL:
. DOTORNEKTPUUECKUN KATIOPUMETP.
. AKBaUCTHILIATOD.
. AHaITUTHYECKUE BECHI.
. TexHnuyeckue BeCHI.
. DJIEKTPUYECKHU ITOTYIIPOBOJHUKOBBINA BBIITPSIMUTEIb.
. MunnmamMIiepMeTpsl.
. CymmnpHsIii mkad.
. @TOPOIIIACTOBBIE KATTOPUMETPBI.
. TepmomeTpsl.
10. DyekTpoausepsl.
11. pH-meTp-nonomep.
12. BoITsKHBIC IIKAQHI.

O 00 1N DN K~ W —

9. MeTtoanyeckue peKOMEHAALMHU JJIA CAMOCTOATEIbHOM Pad0Thl CTYJICHTOB
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[Tpuctynas x paloTe, KakIblii CTYyJE€HT MAODKEH IPUHUMATh BO BHHUMaHUE
CJIEIYIOILLME TIOJIOKECHHUS.

9.1. JlucuMiuiMHa NOCTPOEHA IO MOXYJIBHOMY IIPUHLUITY, Ka)KIbIii MOIYJb
MPEJICTaBIIAECT COOOM JJOTHYECKU 3aBEPIICHHBIN pa3ell Kypca.

9.2. JleKIMOHHBIE 3aHATHA IOCBSIICHBl PACCMOTPEHUIO KIIIOYEBBIX, 0a30BBIX
MOJIOKEHU  Kypca M pPa3bsCHEHWIO y4eOHBIM  3a/laHuii, BBIHOCUMBIX Ha
CaMOCTOATEIIbHYIO TPOPA0OTKY.

9.3. JlabGopaTopHble padoOThl TNpeAHA3HAYEHBI I MPUOOPETEHHUs OIbITa
NPaKTUUYECKOM  pealiu3allud  OCHOBHOW  MpOdeCCHOHAIIBHOM  00pa3oBaTesIbHOM
nporpamMmbl. MeToardecKue ykKa3aHus K JIaDOpaTOpHbBIM padoTaM HpopadaThIBaOTCS
CTYyJICHTaMH BO BpEMsl CaMOCTOSTEIbHOM NOAroToBKH. HeoOXoauMblil ypoBEHb
NOJATOTOBKU KOHTPOJIUPYETCS MEepe MPOBEAECHUEM 1a00paTOPHBIX paldoT.

9.4. CemMuHapcKkue 3aHATHS TPOBOMATCA JUISL 3aKPEIUIEHUS YCBOCHHOU
UHpOpMaIH, NPUOOPETEHHsI HABBIKOB €€ NMPUMEHEHUS I PEIICHHUs NMPAKTUYECKUX
3aJ1a4 B IPEAMETHOMN 00JIaCTU AUCLUUILINHBI.

9.5. CamocrosiTeJibHasi padoTa CTYJIEHTOB BKJIIOYAET NMPOPAOOTKY JIEKIIMOHHOTO
Kypca, BBIIIOJIHEHUWE JIOMAIlHUX 3aJlaHuil, MOArOTOBKY pedepaTtoB U Ip.
CamocTrosiTenbHast paboTa IpeaycMaTpUBAaeT HE TOJBKO MPOpabOTKy MaTepuasioB
JEKIHOHHOTO Kypca, HO M HX pACIIUPEHUE B PE3yJbTaTe IIOMCKA, aHaIu3a,
CTPYKTYpUPOBaHHUS U MPEACTABICHUS B KOMIIAKTHOM BHUJE€ COBPEMEHHON MH(OpMAIIIH
UX BCEX BO3MOYKHBIX HCTOYHHKOB.

9.6. Tekymmii (py0e:KHbII) KOHTPOJIb IIPOBOJIUTCS B TEYEHUE KaXKA0TO MOIYJIs,
€ro UTOrOBBIE 6PE3yJIbTATHI CKIAABIBAIOTCS U3 OLEHOK MO CIEAYIOIINM BUIaM
KOHTPOJIbHBIX MEPONPUATHIA:

» 3aI[MTa JOMAIIHUX 3aJJaHUM;

= 3amuTa J1abopaTopHbIX padoT;

= KOHTPOJIbHbIE PaOOTHI.

= paboTa Ha JIEKLIHSIX.

9.7. OcBoeHHME NHMCUMIUIMHBI, €€ YCICIIHOE 3aBEpIICHHE Ha CTaguu
IPOMEXKYTOUYHOTO KOHTPOJII BO3MOYKHO TOJBKO IpPU PEryjsipHOl paboTe BO BpeMms
ceMecTpa M INIAHOMEPHOM MTPOXO0KIEHUH TEKYILErOo KOHTPOJIS.

9.8. lna 3aBepuieHus pabOThl B CEMECTPE CTYJAEHT JOJDKEH BBIIIOJHUTH BCE
nabopaTtopHble pabOTHI, KOHTPOJIbHBIE MEPONPUITHUS, HMEThb TIOJHBIA KOMIUICKT
NOJTOTOBJIEHHBIX JOMAIIHHUX 3a/IaHUM.

9.9. IlpomeKyTOYHAS ATTECTALMA IO PE3yJbTaTaM CEMECTpa IO JUCLUIUIMHE
npoxoguT B (Gopme -dk3ameHa. (OCBOEHHE KIIOYEBBIX, Oa30BBIX TOJIOKEHUM
JUCUUIUIMHBI, COCTABJISIIOUIMX OCHOBY OCTATOYHBIX 3HAHUU MO HEM, MPOBOAMUTCS MpU
NOATOTOBKE K Cllaye dK3aMeEHa.

10. MeToauyeckue peKoMeHAAINHU sl NPenogaBaTeis
oUTeHHe NEeKIMH 10 JaHHOW JWCHUIUIMHE PEKOMEHIYeTCS MPOBOIUTH C
UCTIOJIb30BAaHUEM MYIJIbTUMEAUWHBIX TNpe3eHTaluid. MynbTUMeIniiHas TMPE3eHTAIHS,
BBITIOJIHEHHAs ~ cpeAcTBaMu  mporpammbl  Microsoft  PowerPoint, mo3BomsieT
MPENoJaBaTeI0 YETKO CTPYKTYPHpPOBAaTh MaTepuan JEKIMH, JKOHOMUTH BpeMms,

15



3aTpayMBaeMoO€ Ha CO3/IaHHe H300paKEHUl C HCIONb30BaHHEM MeJla M JIOCKH,
Hanucanue GopMys U JPYTUX CIOKHBIX 00BEKTOB. DTO AAET BO3MOXKHOCThH YBEJIUYUTH
00BEM M3maraeMoro marepuaina. Kpome Toro, mpeseHTaius 1mo3BoJisieT 04YeHb XOPOIIO
WUTFOCTPUPOBAThH JIEKIIMIO HE TOJBKO CXEeMaMU U PUCYHKaMHU, HO U TOJIHOIBETHBIMH
dotorpadusimMu, pUCYHKAMH, TIOPTPETaMH YYEHBIX U T.J0. MynbTUMeanitHasS
Ope3eHTalus MO3BOJIAET OTOOpa3uTh (U3NYECKHE M XUMHYECKHE IPOLECChl B
JUHAMUKE, 4YTO TIO3BOJISIET 3HAYUTEIBHO YIYYIIMTh BOCHPHUSATHE MaTepuasa
CTYJI€HTaMH.

o [Ipy mpoBeneHnH 1a0OPATOPHOIO MPAKTUKYMa HEOOXOJUMO CO3/1aTh YCJIOBHS
I MAaKCHMaJbHO CaMOCTOSITEIbHOTO BBITIOJHEHUS CTYACHTaMU JIa0OpaTOPHBIX padoT.
[Ipu mnpoBeneHun na0OPATOPHOTO 3AHIATHS TNPENOJABATEN0 peKoMeHayercs: 1.
[IpoBepka 3amau goMalIHEro 3ajaHus Mo TeMe J1abopaTOpHOU pabOTHI (C OIEHKOM). 2.
Ouenka paboThI CTY/IEHTA B Ja00OpaTOPUU U MOJYUYEHHBIX UM PE3YJIHTATOB (C OIEHKOM).
3. TlpoBepka oT4€Ta O BBINOJHEHHON JlabopaTopHOM paboTe (C OIeHKoM). 4.
[IpoBenenne 3ammThl J1abopaTOpHOW paldOTHI (B YCTHOW WJIM TECTOBOM (opme) To
TEOPETUYECKOMY U TPAKTUYECKOMY MaTepHhally J1abopaTOpHOM paboThl (C OLIEHKOM).
[Tpu 3amuTe ma00paToOpHOM PabOTHI CTYJIEHT JAOJIKEH YMETh OOBSICHATH 11€JIH, 3aa4H,
XOJl MPOBEACHUS SKCIEPUMEHTOB, MX pe3yJbTaThl, CIEJaHHbIE BbIBOJABI. B mpouecce
IIPOBEJICHUS OIIBITOB CTYAEHTBI PAaCIIMPSAIOT CBOM INPEICTABICHUS O BEIIECTBAX, UX
CBOMCTBaX, MPUOOPETAIOT MPAKTUYECKUE HABBIKH.

¢ 3aHATHSA B aKTUBHBIX M MHTEPAKTHBHBIX (hOpMaX PEKOMEHIYETCS TPOBOIUTH C
UCTIOJb30BAaHUEM  KOMIBIOTEPHBIX  CHUMYJSIUI, TOCTAaHOBKM MPOOJEMHBIX H
CUTYyallMOHHBIX 3a7aHui. [IpoBeneHre 3aHATUI B aKTUBHBIX U UHTEPAKTUBHBIX (hopMax
JOJIKHO OBITh HANpaBJICHO HAa MHTEHCU(UKAIMIO Y4eOHOro Mpoliecca, YBEJIWYEHUE
JOCTYITHOCTH 3HAHWI, HABBIKOB, YMEHHUI, aHAJIU3 y4eOHOU MH(OpMaALMU, TBOPUECKUN
NOJIX0Jl K YCBOEHHIO ydyeOHOro marepuana. B xone mpoBeneHus 3aHATHA CTYJIEHTbI
JOJIKHBI YUYUTHCS (HOPMYITUPOBATH COOCTBEHHOE MHEHHUE, TPABUIILHO BhIPAXKaTh MBICIIH,
CTPOUTH JIOKA3aTEJIbCTBA CBOEM TOYKM 3pEHHUS, BECTHU JIMCKYCCHIO, YBaXKaTh
aIbTEPHATUBHOE MHEHUE. DTO JOJKHO MOMOYb CHOPMHUPOBATH HABBIKU, HEOOXOIUMBIE
OyayuiemMy CrequalIucTy B MpOoPecCHOHANIbHOMN AeATeIbHOCTU. Peann3anyst akTUBHBIX U
WHTEPAKTUBHBIX METOJ0B INPU M3YUYCHUH JUCHUIUIMHBI "Xumusg" BO3MOXKHA Ha
JICKIUOHHBIX U JIA0OPATOPHBIX 3aHATHUSIX IyTEM MPOBEIEHUS TUCKYCCHUH, IHAIIOTOB,
Oecen, HCMOJB30BAaHUS  KOMIBIOTEPHBIX  CUMYJSIIHMA, pa3bopa  KOHKPETHBIX
CUTYAIIMOHHBIX 33a4.

« CamocTodATenbHas padoTa - 3TO HauOOJEee BAXKHBIN MyTh OCBOEHUS CTYAEHTaMHU
HOBBIX 3HAHUH, YMEHHI, HABBIKOB MIPU U3YYEHUU AUCHUIUIMHBL. OOpa3oBaTenbHas LEIb
CaMOCTOATENIbHOM PabOThl - OCBOEGHHE XUMHUYECKOM TEPMHUHOJIOTMH, (OpMUpOBaAHUE
HABBIKOB XMMHUYECKOTO MBILUIEHUS, SKCIIEPUMEHTAIBHBIX YMEHUN, YMEHUI paboTath
y4eOHON JUTepaTypoil, MPOU3BOJUTh XMMHUYECKHE pacuéThl. Pa3BuBaromias 1meip -
pa3BUTHE CAMOCTOSTEILHOCTH, YMEHUN aHAIU3UPOBATh SIBIICHUS W JENaTh BBIBOJIBI.
CamocrosiTenbHas paboTa MOXKET ObITh UICTOYHMKOM 3HaHUM, CLIOCOOOM MX MPOBEPKH,
COBEPILICHCTBOBAHMS U 3aKpEIUICHUS 3HAHWM, YyMEHUH, HaBBIKOB. OTOT BHUJ
NEATENBHOCTH CTYAEHTOB MPOXOAUT MO KOHTpoJeM npenojasarens. [Ipu opranuzanun
BHEAYJIMTOPHOM  CaMOCTOSITENIbHOM  palbOThl MO  AUCHMIUIMHE MPErnojaBaTellto
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PEKOMEHyeTCsl MCIOJIb30BaTh clienytoume ¢opmbl: 1. BeimoiHeHue JoMalIHUX
3a/laHuil pa3HOOOPA3HOTO XapakTepa (peuieHue 3a1ay, u3yuyeHue yueOHO! JTuTepaTyphl,
no00p WLTIOCTPATUBHOIO MaTepHalia Mo OTIEIbHBIM pasliejlaM Kypca B HHTEPHET-
cetu). 2. BbllloOIHEHWE WHIMBUAYAJIbHBIX 3aJlaHHl, HANpPABJICHHBIX Ha Pa3BUTHE Y
CTY/ICHTOB CaMOCTOATEIIbHOCTH W WHUIMATUBBL. MHAMBUIyalbHOE 3aJaHUE MOKET
MOJIy4YaTh KaK KaX bl CTYJIEHT, TaK U YaCTh CTYJACHTOB I'PYIIIIbI.
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CTpykTypa u coaep:KaHue TUCHUIIMHBI « XHUMHUSD 10 HAMPABJIECHUIO MOATOTOBKHU
23.03.03 Dkcmiryatanusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIIMH U KOMILUIEKCOB

(0axkanaBp)

OuHo-3204yHas popMa 00yueHUs1

IIpunoxenue 1

=
E‘ Buasbl yueOHoli padoThI,
S BKJIIOYasi CAMOCTOSITEIbHYIO Buabl camocTosiTeIbHOM padoThl DopmbI
n/u | Paznen . g | pabory cTy/IeHTOB, CTY/IEHTOB aTTecTaluu
§ E U TPY/I0€MKOCTh B Yacax
5‘ E J |II/C |Jla6 | CPC | KCP | K.P. |KII | PI'P | Pedpepar | K/p | D 3
1 1. Beenenue. OCHOBHBIE 3aKOHBI M IIOHATUSA XUMUH | 2 | 1-2 1 1 11
2 2. Ctpoenue atoma. [lepuonuyeckuii 3aKoH u
nepuoueckas cucrema siaementon (I1CD) JI.U. 2 |34 1 11 +
MeHeneesa.
3 3. Xumuveckast CBSI3b U CTPOEHHE MOJIEKYJL. 2 |5-6 1 11
4 4. TepMOXUMHUSL. 2 |7-8 1 1 11 +
5 5. Kuneruka u xumuueckoe paBHosecue. Kartammus. | 2 | 9-10 1 1 11 +
6 6. PacTBOpBI. 2 | 11-13 |1 2 11 +
7 7. OKUCIUTETHFHO-BOCCTAHOBUTEIHHBIC PEAKITHH. > 1416 |1 3 10 +
DJIEKTPOXUMHUYECKUE MPOLIECCHI.
8 8. KoMrmuiekcHbIe cOeTUHEHUSI. 2 | 17-18 |1 2 14
dopMa aTTeCTAUMHU 2 +
Bcero yacoB nmo JHCHHUILIMHE B IEPBOM ceMecTpe | 2 8 10 90 2
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3a04Has popma 00y4yeHUs

]
E‘ Buasbl yueOHoli padoThl,
S BKJII0YAsl CAMOCTOATEILHYIO Buasl camocTosTeIbLHOM PaGoThI DopMbl
n/m | Paznen a 3 padoTy CTYJAEHTOB, CTY/ICHTOB arrecTaluu
§ E U TPYAOEMKOCTH B Yacax
E‘ E J |I/C |[Jlad | CPC | KCP | K.P. | KIL | PTP | Pedepar | K/p |3 3

1 1. Beenenne. OCHOBHBIE 3aKOHBI M TOHATHS XuUMun | 2 | 1-2 10
2 2. Ctpoenue aroma. [leproanueckuii 3aKoH U

nepuoandeckas cucrema snementon (11CD) 11.1. 2 |34 12 +

Menpeneesa.
3 3. Xumnueckas CBA3b U CTPOCHHE MOJIEKYJL. 2 |56 10
4 4. Tepmoxumusi. 2 | 7-8 1 2 12 +
5 5. Kunetuka u xumuueckoe paBHoBecue. Katanus. 2 19-10 1 2 12 +
6 6. PacTBOpBL. 2 | 11-13 |1 16 +
7 7. OKUCIIUTETHLHO-BOCCTAHOBUTEIHHBIC PEAKITHH. 2 11416 |1 > 16 n

ONEeKTPOXUMUYECKHE TPOLIECCHI.
8 8. KoMmiekcHbIe COeTMHEHMSL. 2 | 17-18 10

Dopma aTTecCTALUH 2 +

Bcero yacoB no qucuunJiMHe B IePBOM cemectpe | 2 4 6 98 2
3aB. kadeapoii «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 00yueHHsI: 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, 2022 rox
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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.
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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. Berurcnutk Maccy oOpa3oBaBiierocs okcuza kenesa (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 pa3aesam IuCUMIIHHBI
(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
HU3MEHEHUE CBOMICTB 3JIEMEHTOB B COOTBETCTBHUHU C IOJIOKeHUEM B Ileproauueckoii cucreme (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 TEOPUH TUOPUAM3ALMU ATOMHBIX  opOutaneil. IlpuBecTn mnpumeps!
COEJIMHEHUI ¢ TUNAaMKU TMOpHAM3ALMM: sp-, Sp’-, sp°- rubpuausanueii. ['eomerpuueckas dopma
MOJIEKYI.

15. MHonnas cBsa3p. CBONCTBA MOHHOM CBSI3U: HEHACBIIBIEMOCTb, HEHANpaBlIeHHOCTh. (CBOMCTBa
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 IPOIECCHl. XWMHYECKOoe paBHOBecwe. KoHcTaHTa paBHOBECHHS.
®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€KTPOAUTOB. OCHOBHBIE IIOJIOKEHHUS TEOPUM DJIEKTPOIUTHUECKON AMCCOLMALNH
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
nporecchl. TepMoauMHaMuyeckas BEpPOSTHOCTb IMPOTEKAHUS  ANEKTPOXHMMHUYECKOH  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 3JEKTPOXUMHYECKONH 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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