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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 aucuuninibl B cTpykrype OOII cnenuaanrera

Jucuumimaa « XUMHsS» OTHOCUTCS K 00s3aTenbHOM yactu Oioka (b1) ocHOBHOM
o0pa3oBaTenbHOM MPOrpaMMBbl CIICITUATUTETA.

Jucuumimaa  «XUMHS» ~ B3aMMOCBSI3aHA  JIOTMYECKH U COJEPHKATEIbHO-
METOJIMYECKH CO CICAYIOIUMHU JUCHUIIMHAMU U npakTukamu OOIT:

B obs3amenvroti uacmu (b.1.1):

- MaremMaTuka;

- ®usuka;

- MarepuanioBeienue;

- be3onacHOCTh KU3HEIECSITEIbHOCTH;

- 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
CJIeIyIOlMEe KOMIIETEHLIMH U JOJKHBI OBITh JOCTUTHYTHI CIEIYIOLIUE pPE3yJIbTaThl
oOy4eHHs KaK 3Tar (OpMUPOBAHMS COOTBETCTBYIOLIMX KOMIETEHIUH:

Koan
HANMMEHOBAHHE
IlepeyeHb MIAHNPYEMBIX Pe3yJabTATOB
Kox xkomnerenuun HHIMKATOPA
00y4eHHUs MO AUCHUILINHE
TOCTHIKEHUS
KOMIIETeHIIUHU
OIIK-1. Cnocoben HNOIIK-1.3 3HATD:
CTaBUTH U PEIIaTh Onpenensier e (OCHOBHBIE KJ1aCCHI
WH)XEHEPHBIC U BO3MOKHBIE HEOPraHUYECKUX COCAMHECHUN,




Hay4HO-TEXHUYECKHE
3agauu B cepe cBoeit
npodecCHoOHATBHON
ACATCIIbHOCTHU U
HOBBIX
MCKIUCHUIIIIMHAPHBIX
HaMpaBJICHUH C
HUCITOJIB30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTEMAaTU4YCCKUX U
TEXHOJIOTHYECKHUX
MOJIeen

HaIpaBJICHUS
XUMHUYCCKUX
B3aMMOJICHCTBHH,
KOHCTAHTHBI
paBHOBECHs
XUMHUYCCKUX
MPEBPAILICHUIA.

OCHOBHBI€ ITOJIOKEHUS
COBPEMEHHOM TEOPUU CTPOEHUS
aToma, TEOPUU XUMHYECKOU CBS3H,
SHEPreTUKU U KUHETUKHU
XUMHYECKUX PEaKIUH,
XUMHUYECKOT'O pPaBHOBECHS, 00IIIHe
CBOIICTBa pacTBOPOB, CBOMCTBA
pacTBOPOB 3JIEKTPOIUTOB,
3aKOHOMEPHOCTH IIPOTEKaHUs
IIEKTPOXUMHUYECKUX ITPOLIECCOB;

® OCHOBHBIE XUMUYECKHE
MIOJIOKEHUS, 3aKOHBI, CBEJICHUS,
HEOOXOIUMBIC JJIs1 TPUMEHCHUS B
KOHKPETHOM IIPEeIMETHON 00J1acTH
SKCIUTyaTalluu TPAHCTIOPTHO-
TEXHOJIOTMYECKUX MAIUH U
KOMILIEKCOB.

yMeTb:

e OmnpenensiTe BO3MOXKHBIE
HaIpaBJIEHUS XUMUYECKUX
B3aMMOJICHCTBHUH, KOHCTAHTHI
paBHOBECHS] XUMHUECKUX
MIpEBPAILECHH, TPUMEHATh 3HAHUS
(byHIaMEHTaIbHBIX OCHOB,
MOAXOABI U METO/bl XUMUU IIPH
W3YUYEHUU APYTUX TUCHUTUIINH;

® T[IPUMEHATH 3HAHUS
(byHIaMEHTaIbHBIX OCHOB,
MOIXO/bl ¥ METOJIbI XUMHH B
npodeccuoHanbHOMI
JESTEIIBHOCTH.

BJIA/IETh:

e MareMaTHueCKUM annapaToM u
HaBbIKaMU MCIOJIb30BaHUS
COBPEMEHHBIX MOAXOA0B U
METOJI0OB XMUMHUU K OTMMCAHHUIO,
aHaJIU3y, TEOPETUUECKOMY U
HKCIIEPUMEHTATBHOMY
MCCJIEOBAHUIO U MOJIETMPOBAHUIO
XUMUYECKUX CUCTEM, SIBICHUN U
MPOIIECCOB B 00bEME,
HEOOXO0JUMOM JIsl OCBOCHHUSI HAyK
0 Marepuanax, GyHIaMeHTaTbHBIX
Y TIPUKJIQJHBIX OCHOB
MaTepHUaIOBEICHUS U TEXHOJIOT U
MaTepuasoB, UCIOJIb30BaHUs B
npodeccuoHanbHOMI
NeSITENIbHOCTH;

e  HaBBIKAMH HUCIIOJIb30BAHUS
COBPEMEHHBIX MOAXOA0B U
METOJI0OB XMUMHUU K OMMCAHHUIO,




aHAJIU3Y, MOJICITHPOBAHUIO
XUMHUYCCKUX CUCTEM, HBJ’IGHI/II\/’I n
MPOIIECCOB B 00BEME,
HeO6XO,Z[I/IMOM JJIs1 UCITOJIBb30BaHUA
B Mpo¢eCCHOHATHHOM
JCATCIIBHOCTU.

4. CTpyKTYypa ¥ cojiep:KaHue AUCHUITHHBI.

OO6masi TPyAOEMKOCTh JUCIHUIUIMHBI COCTaBJsieT 3 3ayeTHbIE EIUHUIIbI, T.C.
108 akanemuueckux 4acoB (U3 HUX 72 yaca — caMOCTOATENIbHAsl paboTa CTYJIEHTOB).

Ounas popma

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

Jlexuimu — 1 gyac genenro. Beero 18 yacos.

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

dopma KOHTPOJISI — SK3aMEH.

CtpykTypa U coaepx)aHue AUCIUIUIMHBI «XUMUS» TI0 CPOKaM W BHUJIaM PabOThI
OTPaXEHBI B MPUJIOKCHHUH.

Conep:xanue pa3aeaoB JUCUUIINHBI

OcHoOBHBIE MOHATHS ¥ 3aKOHbI XUMHH

3aKOH COXpAaHEHHUsI MAaTEpUM, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH AKBHUBAJICHTOB.
l'azoBbie 3akoHbl. 3akoH ABorajpo. I[IpuMeHeHHE OCHOBHBIX 3aKOHOB XHMHH K
KOJIMYECTBCHHBIM pACcy€TaM IO YPABHEHUSIM PEaKIWH.

OCHOBHBIE KJIaCChl HEOPTaHMYECKUX COCAUHEHUIN: OKCUJIBI, OCHOBAHUs, KUCJIOTHI U
conu. VX knaccudukanusi, HOMEHKIATypa U XUMUYECKHE CBOMCTBA.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakunu. CTeneHb OKuCIIeHUs. Baxnenmue
OKHCIUTENM U  BoccraHOBUTENW. (COCTaBIIEHHME  YPAaBHEHHM  OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakuuil. Kiaccudukanus OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peaKIuu.

Crpoenne atromoB. Ilepuoguueckuii 3akon .. MenaesieeBa

KBaHTOBO-MeXxaHn4eckass MOJAEIb CTpPOEeHHd aroma. YpaBHeHue Ilnanka.
VYpasuenue Boausbl e bpoius. [punnun Heonpenenennoctu. Ypasuenue Lllpeaunarepa
Y BOJTHOBBIE (DYHKIIUH 3JIEKTPOHOB.

KBanToBele umncna. [J1aBHOE KBAHTOBOE YHCIO. OHEPreTHYECKHE YPOBHHU.
OcHoBHOE U BO30YXXIEHHOE cocTOsiHME aToma. OpOuTasbHOE KBAaHTOBOE YHCIIO.
Oueprerudeckue moaypoBHu. dopma aToMHBIX opOuTaneil. MarHUTHOE KBAaHTOBOE
qucno. ATomuble opOuTanu. OpueHTanust aTOMHBIX opOuTaneit B mpoctpanctse. CriuH
anekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[IpuHIMIT HauMeHbIIeH dHepruu. 11opsaa0oK 3arI0THEHU YHEPTETUYECKUX YPOBHEN
U TOJYPOBHEHM B MHOTrO3JEKTPOHHBIX aroMax. l[IpaBuno KieukoBckoro. IlpuHiun
[Taynu. MakcumanpHOE KOJMYECTBO DJJIEKTPOHOB HA DHEPrETHYECKOM YpPOBHE,



noaypoBHe u aroMHou opOurtamu. I[IpaBuno XyHma. DJIEKTPOHHOE CTPOCHHUE
MHOT'03JICKTPOHHBIX aTOMOB U MOHOB. CewmeiicTBa s-, p-, d- u f- »smemenToB. Ux
pacnionoxenue B nepuoanueckon cucreme .M. Menneneena.

[Iepronnyeckuit 3aK0H U nepuoandeckas cucrema sneMeHToB 1. . Menaeneena.
ITepuoast u rpynmbsl. CTpoeHHE MEPUOAUMYECKON CUCTEMBI M CTPOCHHUE DJIEKTPOHHOU
000JI0YKH aToMa. DJEKTPOHHBIC aHAIOTH. ATOMHBIE MapaMeTpbl. ATOMHBIE U MOHHBIE
paauychl. DHEPTrusi HOHU3aUUK (MOHU3AIMOHHBIN noTeHIuan). CpoJICTBO K 3JEKTPOHY.
DIIEKTPOOTPULIATENBHOCTh. [IleproanYHOCT, B M3MEHEHUM aTOMHBIX HapaMeTpoOB U
XUMHUYECKUX CBOMCTB 3JIEMEHTOB.

XumMuyeckasi CBA3b

KoBaneHntHast cBsizb U €€ CcBOWCTBA. OCHOBHBIE XapaKTEPUCTUKUA KOBAJIEHTHOU
CBSI3U: DHEPIUsl (SHTAJBINS) CBSI3M, JJIMHA, KPATHOCTh, BAJCHTHBIN yIoJl, MOJSIPHOCTD
cBsi3u. OOMEHHBIH U JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOM
cBsi3u. MeTron BalleHTHBIX cBsa3e. Curma- u  nu-cBszu. lIpeacraBieHust o
TUOpUAN3alMM aTOMHBIX OpOWTajeld MpU ONMHCAaHWW TeOMETPUUYECKOW KOH(UTyparuu
MOJICKYJI. [[UMOJIBbHBI MOMEHT CBS3H U JUIOJBHBI MOMEHT MOJIEKYJIBI.

Honnast cBsi3b M ee cBoiicTBa. Metammnueckas CBsi3b. MEXMOJIEKYJIISIPHBIE
B3auMozernctBus. Ilpupoma Mexmonekynapubix cwi. Cunbsl  Ban-gep-Baanbca.
Bonoponnas cBA3b.

OCHOBBI XUMHYECKOH TEPMOAHUHAMHUKH

BuyTtpeHHssa sHeprus u sHTanbnusA. [lepBblii 3aKk0H TepMOAMHAMUKHU. TemuioBou
¢ dexT xumMuueckoil peakuuu. TepMoxuMuyeckue ypaBHeHUs! peakuui. CTaHgapTHbIE
SHTANBIMU 00pa30BaHUs XUMUYECKUX coequHeHul. 3akoH ['ecca U ciecTBHS U3 HETO.
Pacuer craHmapTHbIX TEIUIOBBIX 3(P(EKTOB XMMHYECKUX peakiui. Bropoih u tperuit
3aKOHbI TepMOAMHAMMKHU. [loHsATHE OO0 SHTPONMU KU €€ U3MEHEHUU B XMMHUYECKUX
npeBpalieHusx. OHepruss ['nbbca M ee HU3MEHEHHWE B XHMHUYECKUX IPOLECCaXx.
Kputepuii camMonpou3BOJIBHOTO MNPOTEKaHUSI XUMHUYECKUX peakuuil B H300apHO-
U30TEPMUYECKUX YCIOBUIX.

XumMuyeckasi KHHETHKA. XMMUYECKOe paBHOBecHe

CKOpOCTh TOMOT€HHBIX XUMUYECKUX peakinil. GaKkTOphl, BIUSIONINE HA CKOPOCTh
XUMHYECKOM peakiuu. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM peaKIluy OT KOHIICHTpaIUi
pearupyromux BemecTB. OCHOBHOM 3aKOH XHUMHUYECKOW KHHETUKH (KMHETHYECKHI
3aKoH JehcTByronux macc). Koncranra ckopoctu. Kunetuueckoe ypaBuenue. [lopsnok
U MOJEKYJSIPHOCTh peakuuu. (OCHOBHOM 3aKOH XHUMHWYECKOM KHHETHUKU JUJIs
reTEPOTr€HHBIX PEAKIUN.

3aBUCHUMOCTb ~ CKOPOCTH  pe€akUMu OT  TeMmmoepaTypbl. TemmepaTypHbIN
K03 PUIIEHT CKOPOCTH peakiuu. YpaBHeHHEe AppeHnyca. DHeprus aKTUBALIUU.

[ToHsiTHE O TOMOI€HHOM U TE€TEPOTE€HHOM KaTalln3e.

Xumuueckoe paBHoBecue. OOpatumble U HeoOpaTumbie peakiuu. KoHcranTta
XUMUYECKOTO paBHOBecus. (CMeEIEHHE TIOJIOKEHUsSI paBHOBecHss W mnpuHoun Jle
[ITaTenwe - bpayna. XumMuueckoe paBHOBECUE B I'€TEPOTrCHHBIX CUCTEMAX.



CBoiicTBa pacTBOpOB

Omnpenenenne u knaccudukanus pactBopoB. PacTBopeHue kak —(uU3MKO-
xumuueckuid nponecc. ConbBatauuss W rugparanus. PactBopumocts. CrocoObl
BBIPAKEHUSI KOHLIEHTPALIUKA PACTBOPOB. PacTBOPHI 371EKTPOIUTOB U HEAJIEKTPOIUTOB.

3akon Payns. WneanbHble pactBopbl. KoJuiMraTWBHBIE CBOWCTBAa pPacTBOPOB.
[lonmxeHnue Ttemmeparypsl 3aMep3aHHsl M IOBBILIEHHE TEMIIEpaTypbl KUIEHUS
pPacTBOPOB. AKTUBHOCTh KOMIIOHEHTA pacTBOPa, KO3(PPUIMEHT aKTUBHOCTH.

Boaneie  pacTBOpbl  3JIEKTPONMTOB.  KOJIMYECTBEHHBIE  XapaKTEPUCTHKU
ANEKTPOIUTUUYECKON AMCCOLMALNM: CTENEHb AUCCOLMALMH, KOHCTAHTA JUCCOLUMALNU.
3akoH pa3Benenust OctBanpaa. M3oTtonnyeckuit Ko3(hPUIIMEHT, €ro CBA3b CO CTENEHbIO
mucconuani. OcCoOEHHOCTH BOABI KaK pacTBOpUTEN. BomopoaHblil mokazarens cpebl
(pH).

I'maponns coneil. NOHHO-MONEKYISpHBIE U MOJIEKYJISIPHBIC YPAaBHEHUS TUAPOIIU3A.
Crenens rugponusa, KOHCTaHTa ruaposnia. HeoOpatumslil rugponus.

PaBHOBECHME «MAJIOPACTBOPHUMBIN  AJIEKTPOJIUT — HACBIIICHHBIA  pPacTBODPY.
[IpousBeneHnEe paCTBOPUMOCTH. Y CIIOBHS BBINIAJICHUS U PACTBOPEHHUS OCAKA.

JJIeKTPOXUMHUYECKHE MPOLECChI

Omnpenenenne M KiacCU(UKAIUS JICKTPOXUMHUYECKUX mporieccoB. [lonstre 00
ANEKTPOTHOM TOTeHIMane. ['anpBannueckuii anemedT Janwmdnsa-Axkooun. CtaHmapTHBINA
BOJIOPOAHBIN 3nekTpoa. YpaBHenne Hepncra. Pacuer DOJIC ranbBaHMYECKOTO
aneMeHTa. OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIN NOTEHIMAN. HanpaBineHne npoTekaHus
OKHMCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakiui. [lonsgpuzanus 31eKTpoaoB.

XUMUYECKHE HCTOYHHUKMA TOKa. ['aJbBaHMUYECKHME DJIEMCEHTbI. TOIIJIMBHEIC
3JIEMEHTBI. AKKYMYJIATOPBI.

DJIEKTPOJIU3 KAaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIA MPOLECC. DJIEKTPOIU3 C
pPacTBOPUMBIMHM M HEPACTBOPUMBIMM aHOJAMHU. 3aKoHbI Dapajes.

Koppo3us u 3ammuTa MeTalJI0B U CIUIABOB

Knaccudukaiys KOppO3UOHHBIX MPOIECCOB. DIEKTPOXUMHUYECKAs KOPPO3USI.
Koppo3uss ¢ xuciopogHor U BOAOPOAHOW naenossipuzauueii. KoHTakTHas KoOpposus.
DIIEKTPOXUMHUECKAs KOPPO3HS MAJIOYTIEPOIUCTON CTAIIH.

Xumuueckass kopposud. ['azoBas koppo3us. XUMHUECKAsT KOPPO3UsS B KHUJKUX
HEAJICKTPOJIUTAX.

Metoasl 3alUThl OT KOppo3uu. 3amuTHas atMochepa. MHTHOUTOPBI KOPPO3UHU.
3alUTHBIE TOKPBITUS: METAJUIMYECKUE, HEMETAJUIMYECKUEe. ODIJIEKTPOXUMHYECKAs
3aIluTa.

KomimiekcHblie coeIuHEeHUs

OCHOBHBIE TIOJIOKEHHSI KOOPJAWHALIMOHHOM TEOPUU CTPOEHHSI KOMIUIEKCHBIX
COEAMHEHN. XMMHUUYECKasl CBA3b B KOMIUIEKTHBIX COCIUHEHUAX. JJOHOPBI U aKLIENTOPBI
AJEKTPOHOB. 3aBUCHMOCTb KOOPAMHALMOHHBIX CBOMCTB LIEHTPAJIBHOTO aroma OT
CTPOGHHS €ro DJJEKTpOHHOW oOonouku. Jluranmel. KoopauHanimoHHOE —YHCIIO.
Homenknatypa ~ KOMIUIEKCHBIX  COCAMHEHHMH.  DJIEKTPOIUTUYECKUE  CBOMCTBA



KOMIUIEKCHBIX coeauHeHuil.  Jlucconmanus  KOMIUIEKCHBIX HOHOB. KoHcTaHTa
HECTOMKOCTH.
5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

Meroquka  mpenojaBaHus — JUCHMUIUIMHBL  «XHMHUS» U pead3alus
KOMIIETEHTHOCTHOTO  TOJAXOJa B  HW3JIOKEHHMM W BOCIPUATHM  Marepualia
IpeaycCMaTpUBAET KCIOJIB30BAHUE CICAYIOIMIMX AKTUBHBIX U WHTEPAKTUBHBIX (HOpM
NPOBEJICHUS TPYIIOBBIX, WHIUBHUAYAJIbHbIX, AyJAUTOPHBIX 3aHSATUA B COYETAHUU C
BHEAYJAUTOPHOW paboTON ¢ 1eibio (pOpMUPOBAHUS M Pa3BUTHA MPOPECCHOHATHHBIX
HABBIKOB 00YyYarOUXCsl:

- UYTeHHE JICKIHH;

- 3alUTa U UHJIUBUIYAIbHOE 00CYKICHUE BBITIOIHAEMbBIX ITANOB Ja00paTOPHBIX
pabor;

- OpraHu3alys U NpoBeJICHUE TEKYIIEro KOHTPOJIsl 3HAaHUM CTYJEHTOB B popme
KOHTPOJBHBIX PadoT.

VYienbHbIA BeC 3aHATUH, MPOBOJUMMBIX B WMHTEPAKTUBHBIX (opmax, orpesesieH

IJIaBHOM  1IeNbl0  00pa3oBaTEeNIbHOM  MporpamMmbl, OCOOCHHOCTbIO KOHTHHIEHTA
oOyyaromuxcss U COAEPKAHUEM JUCUUIUIMHBI «XUMHS» U B LIEJIOM IO JUCLUIIMHE
coctaBisieT 50% ayAMTOPHBIX 3aHATHI. 3aHATHS JIEKIIMOHHOIO THUIA COCTaBIAOT 50%
0T 00beMa ayJUTOPHBIX 3aHATUH.

6. OneHO4YHBbIE CPeCTBA AJISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTalliM 10 UTOTaM OCBOCHMS TUCHHUILUINHBI U Y4eOHO-MeTOoIn1ecKoe
o0ecrieyeHHe CAMOCTOATEILHOM PA0OTHI CTYACHTOB

B mpomecce 00ydeHUsS HCMONB3YIOTCS CIEAYIONIUE OICHOYHBIE  (HOPMBI
CaMOCTOSATENLHON PabOThl CTYJIEHTOB, OIICHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTAIIUN:

- OTBETHI CTYJICHTA Ha BOMPOCHI KapT TEKYIIETO KOHTPOJIS;

- 3aIIMTa JaOOPATOPHBIX PadoT;

- 3al[UTa PE3YyJIbTATOB BBIMOJHEHUS 3aJJaHUM JIJI1 CAMOCTOSATEIIbHOU pabOThI;

- BBIIIOJTHEHUE KOHTPOJIbHBIX paloT.

OO0pa31ibl KOHTPOIBHBIX PA0OT, IK3aMEHAIIMOHHBIX BOIIPOCOB MPUBEICHBI B (hOH/IE
onieHOuHbIX cpenctB (POC), KOTOPHIN ABISETCA MPUWIOKEHHEM K JTaHHOW IporpaMme
JTUCHUTUIAHBI.

6.1. @oHI OLIEHOYHBIX CPEICTB VISl POBECHUS POMEKYTOYHOM aTTeCTALMHU
o0y4aroumuxcs 1Mo JMCUUILIHHE (MOIYJII0).

®ounp ouenounsix cpeAcTB (POC) mo AUCHUTUIMHE ISl MPOBEACHUS TEKYIIEeH U
IPOMEKYTOYHOM aTTecTaliui 00y4aroluxcsi 0a3upyercs Ha epeyHe KOMIETSHIUH.

6.1.1. IlepeyeHb KoMIeTeHHUI ¢ YyKa3aHHeM 3TanoB HMX (OPMHPOBAHHMSA B
npouecce 0CBOCHHUs 00pa3oBaTeIbHOI IPOrpaMMBbI.



B pesynbrare ocBoeHHS AUCHUIUIMHBI (MOAYJsl) (OPMUPYIOTCS CIEAyIOIINe

KOMIICTCHIIUH .
Kon B pesyabTare ocBoeHHs1 00pa30BaTeJbLHOM NPOrpaMMbl 00y4arouiics
KOMIIeTeHIIUH A0JIZKEeH 00J1a1aTh
OIIK-1 CriocoOeH CTaBUTh M peliaTh HHXEHEPHbIE U HAYYHO-TEXHUYECKHE 3a1aul

B c(hepe cBoelt mpodecCHoHATbHON ACATEIHPHOCTH U HOBBIX
MCKIAUCHUIUIMHAPHBIX HaHpaBJ’IeHI/Iﬁ C UCITIOJIB30BaHUEM
€CTECTBEHHOHAYYHBIX, MATEMATHUECKUX U TEXHOJIOTHICCKUX MOJCTICH

B mporecce ocBoeHUs 00pa3oBaTeIbHONW MPOTPaMMBI JTaHHBIE KOMIICTCHIIUH, B
TOM YHUCJIE UX OTNEJIbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOSTAIHO B XOJE OCBOCHUS
00yJaronMMuUCs JUCIUIUIHH (MOIYJIeH ), MPAaKTUK B COOTBETCTBUU C YUYECOHBIM IIAHOM
U KaJeHAapHBIM TpaikoM yueOHOTro mpoIiecca.

6.1.2. Onucanue mnoka3zarejiei M KpUTepHEB OLECHUBAHUA KOMIIETCHIMN,
(popMHupyeMBbIX MO0 MTOraM OCBOCHHUSl JUCHMILUIMHBI (MOAYJs), ONMHCAHUE IIKAJ
OLlCHUBAHHUSI.

[Toka3arenem OLICHUBAHUSI KOMIIETCHIIMM Ha  pa3MYHBIX dTamax MXx
dbopMupoBaHUs SIBISETCS JIOCTHXKEHHE OOYYarOUMMHCS IUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs MO TUCHUILUIMHE (MOIYIIIO).

OIIK-1. Cioco0eH cTAaBUTH M peliaTh HHKEHEPHbIE H HAYYHO-TeXHHYeCcKHe 3a1a4M B cepe cBoeil
npodrecCMOHATBHOM /1eSITEJIbHOCTH M HOBBIX MEKAMCUUNIMHAPHBIX HANPABJIEHHUI ¢ HCN0JIL30BAHHEM
€CTeCTBEHHOHAYYHbIX, MATeMaTHYeCKHX U TEXHOJOTMYeCKHX MojeJlei

Kpurepuu oueHuBanus
IToxka3aTenn

2 3 4 5
3HATD: OO0yyaromuiics OO0yyarommuiics OO0yyaromuiics OO6yyaromuiics
OCHOBHBIE KJIACCHI JIEMOHCTPUPYET JIEMOHCTPUPYET HEMOIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET
HEOPraHUYECKUX MOJHOE OTCYTCTBHE COOTBETCTBUE CIEAYIOIINX | YACTUYHOE TIOJIHOE
COCIMHCHUM, WM HEAOCTATOYHOE | 3HAHMI: OCHOBHEIX KJIACCOB | COOTBETCTBUEC COOTBETCTBHE
OCHOBHBEIC COOTBETCTBHE HEOPraHUYECKUX CIEeNYIOIUX 3HAHUI: | CIEeIyIOUX
MOJIOKECHMUSI CIEAYIOLNX 3HAHUI: | COEAMHEHUN, OCHOBHBIX OCHOBHBIX KJIACCOB 3HAHUU:
COBPEMEHHOM TEOPUH | OCHOBHBIX KJIACCOB MOJIOXKEHUN COBpPEMEHHOM HEOPTaHUYECKUX OCHOBHBIX
CTPOCHHUSA aToMa, HEOPTraHUYECKUX TEOPUU CTPOCHUSA aToMa U COCIUHEHHUH, KJIaCCOB
TEOPUU XUMHUUYECKOU COCIUHCHHH, XHUMHYECKOU CBSI3H, OCHOBHBIX HEOpPraHUYeCKUX
CBSI3U, DHEPTETHKHU U OCHOBHBIX SHEPTEeTUKHU U KHHETUKU IOJIOKECHUI COCIMHECHHI,
KUHETHKH MOJIOKEHM I XUMUYECKUX PEAKIIUA, COBPEMEHHOH OCHOBHBIX
XUMHYICCKHX COBpPEMEHHOM XUMHYECKOTO PAaBHOBECHS, | TEOPUU CTPOEHUSA MOJIOKCHUH
peaKLui, TEOPUU CTPOCHUSA CBOICTB PacTBOpPOB, aTOMa MU XMMUYECKOM | COBPEMEHHOMN
XHMHYECKOTO aToMa U XUMHUYECKOM | 3aKOHOMEPHOCTEM CBSI3H, DQHEPT€TUKU U | TEOPUHU CTPOCHUS
paBHOBecHs, 00IIHe CBSI3U, DHEPTETUKU U | MPOTEKAHUs KWHETHKH aTromMa u
CBOICTBa PaCTBOPOB, | KMHETHKHU BIEKTPOXUMHUUYECKUX XUMHAYECKHX XHUMHAYCCKOU
CBOMCTBa PacTBOPOB XUMHYSCKUX 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, | WJIM HEIOCTATOYHOE | 3HAHUMN: 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: BBIIOJHSATh 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 BJIQ/ICET WJIH B METOJlaMH pacdeTra YaCTUYHO BIIAJEET MIOJTHOM 00BEME
anmapaToM u HEJOCTaTOYHOM TEPMOAMHAMUYCCKUX U METOJIaMH pacuera BJIaJICET METOAaMHU
HABBIKAMHA CTCTICHHU BJaJIeeT KHHETUYECKHIX TEPMOJMHAMUYECKUX | pacyera
WCIOIb30BAHUS METOJaMH pacuera 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, T10 PSAY 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 BJIaZ€CT UK 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
«HEYOBJICTBOPUTEIILHOY.

K mpomexyTo4HON aTTecTallud JOMYCKAIOTCS TOJBKO CTYJIEHTHI, BBIMOJHUBIINE
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(GPOPMALMOHHOE 00ecniedYeHre JUCUUILJIMHBI.

a) OCHOBHAas JiMTEeparypa:
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1. Xumus [DnexTpoHHsIil pecypc]: yueb. / JLH. baunoB [u ap.]. — DJeKTpoH.
nan. — Canxkr-IlerepOypr: Jlans, 2012. — 480 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/4040. — 3ar. ¢ skpaHa.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. Xumus [Dnexktponnsiii pecypc]: yue6. / JI.H. baunoB [u ap.]. — DnexTpoH.
nan. — Cankrt-IlerepOypr: Jlans, 2012. — 480 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/4040. — 3ar. ¢ skpaHa.

2. benkuna, E.M. OOmass m HeopraHuyeckas XUMHUA: YYEOHO-METOAMYECKOE
nocobue [DIeKTpoHHBIA pecypc]: yueb.-meron. mocobume / E.M. benkmna, K.II.
Uyrnoa. — DnektpoH. nan. — Cankr-Iletepoypr: HUY UTMO, 2015. — 56 c¢. —
Pexxum nocrtyna: https://e.lanbook.com/book/91516. — 3ari. ¢ skpana.

3. Konommna, C.H. Manpiii nabopaTOpHbIH NpakTUKyM 10 XuMuu. Js
CTYJEHTOB HampaBlieHus moArotoBku 190600 - "Okcrmyaramuss TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIllMH M KOMIUIEKCOB" [DIeKTpOoHHBIA pecypc]: yueb. mocodue /
C.H. Konommuna, B.A. ITuckypeBa. — OnekTpoH. nan. — Open: Openl’'AY, 2014. —
128 c. — Pexxum noctyma: https://e.lanbook.com/book/71384. — 3ar. ¢ sxpana.

IMose3nas gureparypa:

1. Xumusa: y4eOHUK M TPaKTUKyM JUIsl TpukiagHoro OakamaBpuara / T.B.
MaptsinoBa, 11.B. ApramonoBa, E.b. ['onynoB — M.: U3narensctBo FOpaiit, 2015. —
394 c.

B) MIPOrpaMMHoe obecrieyeHue 1 HHTePHeT-pecypcChl:

[IporpammHuoe obecniedeHre He MPETyCMOTPEHO.

ONeKTpOHHbIE  O0pa3oBaTelbHbIE pecypchbl  (OHJIAMH-KYypC), CcoleprKaiue
Martepual JIeKIUK (TeKCT JIGKIIMA W MPEe3CHTAIlMK), BUACO U OIMUCAHHE JTa00paTOPHBIX
paboT, MPOMEXKYTOYHbIE U HMTOTOBBIC TECThI IO MaTepuajaM Kypca IOCTYIHBI IS
U3YUYCHUSI Ha maThopme LMS 10 CCBUIKE:
https://online.mospolytech.ru/course/view.php?1d=3149

HNHTepHeT-pecypchl  BKIIOYAIOT  Y4eOHO-METOAMYECKHE  MaTepuajibl B
2JICKTPOHHOM BHJE, IpeACTaBlIeHHbIE Ha caiTe http://mospolytech.ru/ B pa3zgene
«bubanoreka» http://lib.mami.ru/lib/ebs

[Tone3npie  y4eOHO-METOAMYECCKUE u nH(OPMAITMOHHBIE MaTepHUaTbI
IIPEJCTABJIEHBI HA CANTaX:

http:// www.chem.msu.ru/rus/elibrary/welcome.html

8. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUTITHHbI

e Aynuropuu u naboparopun Kadeapbsl «XuMus» 000pya0BaHbl KOMIBIOTEPHOMN 1
MYJIbTUMEIANHON TEXHUKOMU.

e Jlns mpoBeneHUs J1aOOPAaTOPHOIO MPAKTUKyMa HAa COBPEMEHHOM YPOBHE IpHU
BBITIOJIHEHUHA ~ JTAOOpATOPHBIX  pabOT  MPEeayCMOTPEHO  HUCIOJIb30BaHUE
CJIEIYIOIIEro 000py10BaHUS:

1. ®OTO2IEKTPUUECKUMN KATIOPUMETP.
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. AKBaJUCTHILIATOD.

. AHaIMTUYECKNE BECHI.

. TexHu4ecKkue BeChl.

. DJIEKTPUYECKHU ITOTYTIPOBOJIHUKOBBIN BBIITPSIMUTEIb.
. MuummamMinepmeTpsl.

. CymunbHbIi mKkad.

. @TOPOIUIACTOBBIE KATOPUMETPBI.
. TepmMomeTpsI.

10. DnexTposnsepsl.

11. pH-meTp-nonomep.

12. BeITsKHBIE IIKAQBI.

O 00 31O\ DN K~ WD

9. MeToan4ecKHe peKOMEHAAIUM VIS CAMOCTOSATEIbHOM padoThl CTY/ICHTOB

[Ipuctynass x pabore, KaXIblii CTYIEHT JOJDKEH MPUHUMATh BO BHUMAaHUE
CHEAYIOIIUE TTOJIOKEHHUS.

9.1. [JucuuruiiHa MOCTPOEHA IO MOAYJIBHOMY TIPHUHIMNY, KaXKIBIA MOIYJb
IpEACTaBIIsICT COOOM JIOTHYSCKH 3aBEPIICHHBIN pa3iei Kypca.

9.2. JleKIMOHHBbIE 3aHATHA I[OCBSIICHBl PACCMOTPEHUIO KIIOYEBBIX, 0a30BBIX
MOJIOKEHUH  Kypca M pa3bsCHEHWIO y4ueOHBIM  3a/laHuii, BBIHOCHMBIX Ha
CaMOCTOATENbHYIO TPOPA0OTKY.

9.3. JlabGopaTopHble padoOThl TpeAHA3HAYEHbI I MPUOOPETEHHUs OIbITa
NPaKTUUYECKOM  pealiu3allid  OCHOBHOW  MpOodeCCHOHAIBHOM  00pa30oBaTeIbHOM
nporpamMmbl. MeToanuecKue ykazaHus K JIabOpaTOpHbIM paboTaM MHpopadaThIBaOTCS
CTYyJICHTaMH BO BpEMsl CaMOCTOSTEIbHOM NOAroTOBKH. HeoOXoauMblii ypoBEHb
NOJTOTOBKM KOHTPOJIUPYETCS Mepe MPOoBEAEeHUEM 1a00paTOPHBIX paldoT.

9.4. CemMuHapckue 3aHATHS TPOBOMATCA JUISL 3aKPEIUIEHUS YCBOCHHOU
uHbopMaIi, TpUOOPETEHHs] HABBIKOB €€ NMPUMEHEHUS ISl PEIICHUs] MPAKTUYECKUX
3a/1a4y B IpeIMETHON 00JIaCTH AUCIUILIUHBI.

9.5. CamocTosiTesqibHas padoTa CTYJEHTOB BKIIIOYAET MPOPAOOTKY JIEKIIMOHHOTO
Kypca, BBIIIOJIHEHUWE JIOMAIlHUX 3aJlaHui, MOArOTOBKY pedepaTtoB U IIp.
CamocTrosiTenbHass paboTa IpeaycMaTpUBaeT HE TOJBKO MPOpabOTKy MaTepuasioB
JEKIHOHHOTO Kypca, HO M HX PpACIIMPEHUE B PE3YyJbTAaTe€ I[IOMCKA, aHaIu3a,
CTPYKTYpUPOBAHHUS U MPEACTABICHUS B KOMIIAKTHOM BHUJE€ COBPEMEHHON MH(OpMAIIIH
UX BCEX BO3MOKHBIX HCTOYHHUKOB.

9.6. Texkymmii (py0esKHbII) KOHTPOJIb IIPOBOJUTCS B TEUCHUE KAXKJOTO MOIYJI,
€ro UTOrOBbIe 6PE3yNbTaThl CKIIABIBAIOTCA U3 OLIEHOK M0 CIEIYIOLUM BUIaM
KOHTPOJIbHBIX MEPONPUATHIA:

» 3aIIMTa JOMAIIHUX 3aJJaHUM;

= 3amuTa J1abopaTopHbIX padoT;

= KOHTPOJIbHBIE pa0OTHI.

= paboTa Ha JIEKIUSX.

9.7.  OcBoeHHME JUCLMIUIMHBI, €€ YCIEIIHOE 3aBEpLICHUE Ha CTaauu
IPOMEXKYTOUYHOTO KOHTPOJII BO3MOYKHO TOJBKO IPU PEryJsipHOl paboTe BO BpeMms
ceMecTpa M INIAHOMEPHOM MTPOXO0KIE€HUH TEKYILEro KOHTPOJIS.
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9.8. Jlns 3aBepiueHus pabOTbl B CEMECTPE CTYACHT JIOJDKEH BBIIIOJIHUTH BCE
nabopaTopHble pabOThl, KOHTPOJbHBIE MEPONPHUATHUS, HMETh TMOJIHBIA KOMIUIEKT
MOJITOTOBJICHHBIX JTOMAIIHUX 33JIaHUM.

9.9. Ilpome:kyTOUHAsI aTTECTALMSA IO pE3yJbTaTaM CEMECTpa MO AUCIUIUIMHE
npoxonut B ¢opme dk3ameHa. (OCBOEHHE KIIOYEBBIX, O0a30BBIX MOJIOKECHUI
JUCLUUIUIMHBI, COCTABIIAIOIIUX OCHOBY OCTATOYHBIX 3HAHWUW MO HEW, MPOBOJIUTCS MHpPH
MOATOTOBKE K cJlaue IK3aMeHa.

10. Meronuyeckue peKOMeHIAUM VISl PENoIaBaTeJIsi

o UTeHne JEeKUMH 10 [JAaHHOM JUCHMUIUIMHE PEKOMEHIYETCS NPOBOIUTH C
VCIIOJI30BAHUEM MYJIbTUMEIMMHBIX Ipe3eHTaluuii. MynbTUMEIniiHasg IIpe3eHTanus,
BBINIOJIHEHHAss ~ cpeAcTBaMu  mporpammbl  Microsoft  PowerPoint,  mo3Bossier
OpenoJaBaTeyl0 YEeTKO CTPYKTYpPUpPOBaTh MaTepuan JEKLIHH, 3KOHOMUTb BpeMms,
3aTpayMBaeMoO€ Ha CO3/IaHHE H300paKEHU C HCIONb30BAaHUEM MeJla M JIOCKH,
Hanucanue GopMys U JPYTUX CIOKHBIX 00OBEKTOB. DTO AAET BO3MOXKHOCThH YBEIUYUTh
00BEM M3maraeMoro marepuaina. Kpome Toro, mpeseHTaius mo3BoJisieT 0YeHb XOPOIIO
WUTFOCTPUPOBAThH JIEKIIUIO HE TOJBKO CXEMaMU U PUCYHKaMHU, HO U TMOJIHOIBETHBIMH
dotorpadusiMu, pUCyHKAMH, TIOPTPETaMH YYEHBIX U T.Ja. MynbTUMeanitHAS
Ope3eHTalus MO3BOJIAET OTOOpa3uTh (U3NYECKHE M XUMHYECKHE IPOLECCHl B
JUHAMHUKE, YTO TMO3BOJISIET 3HAYUTENbHO YIYyYIIUTh BOCIPHUATHE MaTepuaia
CTYJICHTaMH.

o« [Ipy mpoBeneHHH 1a0OPATOPHOIO MPAKTUKYMa HEOOXOJUMO CO3/1aTh YCJIOBHS
JUISI MAKCUMAJIbHO CaMOCTOSITEIbHOTO BBITTOJIHEHHS CTYAEHTaMH JJa0OpaTOPHBIX padoT.
[Ipu mnpoBeneHuu naOOPATOPHOTO 3AHITHS TNPENOJABATEN0 peKOMeHayercs: 1.
[IpoBepka 3amau goMaIlIHEro 3ajaHus MO TeMe J1abopaTOpPHOU padOTHI (C OIEHKOM). 2.
Ouenka paboThI CTY/IEHTA B Ja00OpaTOPUU U MOJYUYEHHBIX UM PE3YJIHTATOB (C OLEHKOM).
3. TlpoBepka oT4€Ta O BBINOJHEHHON JlabopaTopHOM paboTe (C OIEHKOM). 4.
[IpoBenenne 3ammThl J1abopaTOpHOW paldOTHI (B YCTHOW WJIM TECTOBOM (opme) o
TEOPETUYECKOMY U TPAKTUYECKOMY MaTepHuaily J1abopaTOpHOM paboThl (C OLIEHKOM).
[Tpu 3amuTe 1a00paTOpHOM PaOOTHI CTYJIEHT JAOJKEH YMETh OOBSICHATH 11€JIH, 3aa4H,
X0l TIPOBEJCHUSI SKCIIEPUMEHTOB, UX PE3YJbTaThl, ClI€JaHHbIE BBIBOJABL. B mpouecce
IPOBEJECHUS OIBITOB CTYAEHTHI PACIIMPSIIOT CBOM MPEACTABICHUS O BEIIECTBAX, MX
CBOMCTBaxX, MPUOOPETAIOT MPAKTUYECKUE HABBIKH.

¢ 3aHATHSA B AKTUBHBIX M MHTEPAKTHBHBIX (hOpMaX PEKOMEHIYETCS TPOBOIUTH C
UCIIOJIb30BAHUEM  KOMIMBIOTCPHBIX  CHUMYJISAIHWHA, TIOCTAHOBKH  MPOOJEMHBIX U
CUTYyallMOHHBIX 3a7aHui. [IpoBeneHNe 3aHATUI B aKTUBHBIX U UHTEPAKTUBHBIX (hopMax
JOJKHO OBITh HANpaBJICHO HAa MHTEHCU(UKAIMIO Y4yeOHOro Mpoliecca, YBEJIUYEHUE
JOCTYITHOCTH 3HAHWI, HABBIKOB, YMEHUM, aHAJIU3 y4eOHOU MH(OpMaALUU, TBOPUECKUN
NOJIX0Jl K YCBOEHHIO ydyeOHOro marepuana. B xone mpoBeneHus 3aHATHA CTYJIEHTbI
JOJIKHBI YUYUTHCS (HOPMYITUPOBATH COOCTBEHHOE MHEHHUE, TPABUIILHO BhIPAXKaTh MBICIIH,
CTPOHUTH JIOKA3aTENbCTBA CBOEH TOYKM 3PEHUS, BECTH JUCKYCCHIO, YBa)XaTb
aIbTEePHATUBHOE MHEHUE. DTO JOJKHO MOMOYb CHOPMHUPOBATH HABBIKU, HEOOXOIUMbIE
OynyliieMy CrenuainucTy B mpodecCHuOHANBHON NesTeIbHOCTH. Peann3alus akTUBHBIX U
WHTEPAKTUBHBIX METOJ0B INPU M3YUYCHUH JUCHUIUIMHBI "Xumusg" BO3MOXKHA Ha
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JEKIUOHHBIX W JIA0OPATOPHBIX 3aHATHUSIX IyTEM MPOBEIEHUS TUCKYCCUM, JHAJIOTOB,
Oecel, HCIOJB30BAHMS  KOMIIBIOTEPHBIX  CHUMYJISIIME, pa3dopa  KOHKPETHBIX
CUTYallMOHHBIX 3a]1a4.

« CamocTosaTenbHAs padoTa - ATO HanbOoJee BaXKHBIM MyTh OCBOCHUS CTYJACHTAMHU
HOBBIX 3HAHUH, YMEHHM, HABBIKOB MIPU U3YYCHUU AUCIUIUTHHBL. OOpa3oBaTenbHas 1eb
CaMOCTOSATENIbHON PabOThl - OCBOCHHE XUMUYECKOW TEPMHUHOJIOTHH, (OPMUPOBAHUE
HABBIKOB XMMHUYECKOTO MBIIUICHUS, SKCIIEPUMEHTATBHBIX YMEHUN, YMEHUIN padoTaTh ¢
y4eOHOM JUTEepaTypoil, MPOU3BOAUTH XUMHUYECKHE pacu€Thl. Pa3BuBaromas uenb -
pa3BUTHE CAMOCTOSITEIIBHOCTH, YMEHUW AHAJIU3UPOBATH SIBIICHUS W JEIaTh BBIBOJBI.
CamocrositenpHast paboTa MOXKET ObITh ICTOYHUKOM 3HAHUH, CIIOCOOOM HX MPOBEPKH,
COBEpILICHCTBOBAHMUS W 3aKpEIUICHUS 3HAHUW, YMEHUW, HABBIKOB. OTOT BHU/
NEATENBHOCTH CTYA€HTOB MPOXOJUT MOJI KOHTPOJIEM Tpenoasarend. [Ipu opranuzanun
BHEAYJAUTOPHOM  CaMOCTOSITENbHOW pabOThl MO  JUCUUIUIMHE MPErnoAaBaTEeIro
PEKOMEHyeTCsl MCIOJIb30BaTh clienytoume ¢opmbl: 1. BeimoiHeHue goMalIHUX
3a/laHui pa3HOOOPA3HOTO XapakTepa (peuieHue 3a1ay, u3yyeHue yueOHo! TuTeparyphl,
no00p WLTIOCTPATUBHOIO MaTepHalia Mo OTIEIbHBIM pasliejlaM Kypca B HHTEPHET-
cetu). 2. BblllodHEHWE WHIWBUAYAJIbHBIX 3aJlaHHl, HANPABJICHHBIX Ha pPa3BUTUE Y
CTYAEHTOB CaMOCTOSITEJIbHOCTA M WHUUMATUBBL. MHIMBUIyanpHOE 3aaHUE MOXKET
IIOJTy4aTh KaK KaXKJIbli CTYJICHT, TaK U 4aCTh CTYJICHTOB IPYIIIIbI.
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IIpunoxenue 1

CTpykTypa U coaep:KaHue TUCHUIIMHBI « XHUMHUSD 110 HAMPABJIECHUIO MOATOTOBKHU
23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeICTBA
o4yHasi popma 00y4eHH s

« Buabl yueoHoli padoThl,
? g 2 BKJII0YAsl CAMOCTOATEILHYIO Buasl camocToATeIbLHON PadoTHI Dopmbl
n/n Pasgen g % 2 padoTy CTY/JAeHTOB, CTYIeHTOB aTTecTalMH
8 = 5 M TPYAOEMKOCTH B Yacax
>
J | I/C | Jlad | CPC | KCP | K.P. | KIIL. | PI'P | Pedepar | K/p C) 3

1

1. Benenue. OCHOBHBIC 3aKOHBI M TIOHATHSI | 12 ) ) 9

XUMUHU
2 2. Ctpoenue atoma. [leproanueckuii 3aKoH u

nepuoanydeckas cucrema snemeHToB ([1CD) 1 3-4 2 9 +

J.. Menneneena.
3 3. XuMH4uecKas CBsI3b U CTPOCHUE MOJIEKYJI. 1 5-6 2 9
4 4. Tepmoxumusi. 1 7-8 2 2 9 +
5

5. KuHeTuka 1 XMMHYECKOE paBHOBECHE. 1| o0 | a4 ) 9 N

Karanus.
6 6. PacTBOpBI. 1| 11-13 | 2 4 9 +
7 . -

7. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE 1| 1416 | 2 6 9 N

peakiu. IIEKTPOXUMHUUECKHUE TPOIECCHI.
8 8. KoMIuieKCHBIE COETMHEHNUS. 1| 17-18 | 2 2 9

dopma aTTecTalNU 1 +

Bcero yacoB no JucuMIUVIMHE B IEPpBOM ceMmecTpe | | 18 18 72 2

Houent kadeapsl «Xumbuorex», K.X.H.

N.B. ApramonoBa
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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 NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKI/IFI IMOJIMTEX)

Hamnpasnenne noarorosku: 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUYECKHUE CPENCTBA
OIT (mpouiib): «CrIOpTUBHBIE TPAHCTIOPTHBIC CPEACTBAY
dopma 00yueHus: OuHas

Bun npodeccuonanpHoi aesteabHOCTH: B cooTBeTcTBUU ¢ DI'OC BO 3++

Kadenpa: «Xumbuorex»

®OH/J OHEHOYHBIX CPEJICTB
MO IMCIHHAUIIVIMHE
«XHUMUSA»

Cocras: 1. [lacnopT QoHIa OIEHOYHBIX CPEICTB
2. OnucaHue OLEeHOYHBIX CPEJICTB:
KontponpHas padora

BOHpOCH 1o pasaeiiaM JUCHUIIIIUMHBL

CocraBuTteasn: 1oueHT kadgeapsl «Xumbunorex», k.x.H. U.B. ApramoHoBa

Mocksa, 2022 rog,
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Tao0muma 1

MOKA3ATEINb YPOBHA COOPMUPOBAHHOCTM KOMMNETEHLUN

XUMUA

dI'0C BO 23.05.01

B mporuiecce ocBoeHUs TaHHOM TUCHUILUIUHBI CTyACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOIINE

KOMIETEeHIUH:
KOMIIETEHIIMM IlepeyeHb KOMIIOHEHTOB TexHoJsorus ®opma Crenenu ypoBHeii 0CBOeHHA
UHJEKC | ®@OPMVYJIMPOBKA dopmupoBanus OLICHOYHOI0 | KOMIeTeHI Uil
KOMIIeTeHIN cpeacra*®
OIIK-1 CrniocobeH CTaBUTH U 3HaTh: JICKLIMS, K, Ba3oBblii ypoBeHb
pelaTh UHXEHEPHbIE - OCHOBHBIE KJIaCChI CaMOCTOATEIbHAs K/P - o0yJarommiics

Y Hay4HO-
TEXHUUYECKUE 3a]1a4H B
cdepe cBoeit
po¢eCcCHOHATBHON
ACATCIIbHOCTH U
HOBBIX
MCKIUCHUIITIMHAPHBIX
HaIpaBJICHUH C
HUCITIOJIB30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTNu4dYCCKuxX 1
TEXHOJOTHYECKHUX
Mojelen

HEOPraHUYECKUX COCIMHEHUN,
OCHOBHBIE ITOJIOKCHHUS
COBPEMEHHOM TEOPUU CTPOEHUS
aTOMa, TECOPUHU XUMUYECKOU CBA3H,
OHEPreTUKU U KUHETUKH
XUMHYECKUX PEAKIUH,
XUMHUYECKOT'O paBHOBECHS, 00IIIHe
CBOICTBa pacTBOPOB, CBOMCTBA
pacTBOPOB 3JIEKTPOIUTOB,
3aKOHOMEPHOCTH ITPOTEKAHUS
IEKTPOXUMUYECKUX IIPOLIECCOB;
- OCHOBHBIE XUMHUYECKUE
I0JIO’KEHUS, 3aKOHBI, CBEJICHUS,
HE0OXO0UMBIE 11 IPUMEHEHUS B
KOHKPETHON IpeIMeTHON o0acTu
JKCIUTyaTaly TPAHCIIOPTHO-
TE€XHOJIOTMYECKUX MAIIVH U
KOMILJIEKCOB.

Ymersn:

- OIIPEACIIATh BO3MOKHBIE
HaIpPaBJICHUS XUMHUYECKUX

pabota, taboparopHast
paborta

JEMOHCTPHUPYET MOJIHOE
3HAHUC 110 U3y4aCMbIM
pasaciaM XUMHU, YMCHUC
peliaTh CTaHAapTHHIE
3aJlaum.

IoBbIIEHHBIH YPOBEHb

- o0y4arommiics
JI€MOHCTPHUPYET MOJIHOE
3HAHUC 110 U3y4aCMbIM
paszenam XUMHUH, CBOOOTHO
orepupyer
MPHOOPETEHHBIMU
YMCHUAMU, NIPUMCHSACT 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 OTIPCACIICHHOI'O TUIla IO TCME WK Pa3acity
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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.

Onpenenutb, kakas Macca Gocdopa BcTynuia B peakiuio, eciau Beiaenniaoch 1200 /[ TernoTs.
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.

Bapuant 2

3aganue 1. CornacHO TEPMOXMMUYECKOMY YPAaBHEHUIO PEAKIIMU TOPEHHS METaHa:

CHar) +202() = CO2(r) + 2H20(r), ArH%98 = —880 k]I

BbIieNI0Ch 104 kJIx TeroTel. OnpenennTh, Kakas Macca METaHa BCTYIWJIA B PEAKIUIO.

3ananue 2. [lonb3ysack CpaBOYHBIMU TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3HEepruro [ ub0ca manHoi
peakuuu npu temmnepatype 298 K u ykazatb, BO3MOKHO JIM CAMOIIPOU3BOJIbHOE TPOTEKAHUE PEAKIINHI
TP CTAHIAPTHBIX YCIOBHUIX:

CHa4 (r) + CO2(r) = 2CO(r) + 2H2(n).

3ananue 3. OnpenenuTs, Kak U3MEHUTCS CKOPOCTh mpsMoit peakuuu: 2NO ) + O2 )= 2NO2 (1)

IIpY YMEHBIICHUH JaBJIE€HUs B cucTeMe B 3 paza? CuuTaTh 3Ty pEaKLMIO JIEMEHTAPHOM.

3ananue 4. J[ns HEKOTOPOH peakIiy MepBOro MopsiiKa ObLTH ONpPeAeTIeHbI BE KOHCTAHThI CKOPOCTH:
mpu T1=298 K ki=2,2:107 mun 'uT2=303 K k2=4,1-10" mun ' . Onpenenurs Hepruio
aKTUBalUU Ea ¥ IPEAIKCIIOHEHITUAIBHBIN MHOKHUTEND ko B YPaBHEHUU AppeHuyca JUIsi STOU peaKIuu.
3aganue 5. OnpeaenuThb, B KaKyt0 CTOPOHY CMECTUTCS MOJIOKEHUE PABHOBECHS PEAKIINH:

2CuOqm) + COmS Cu20a) + CO2(r), ArH <0, eciu: a) yBeTUUUTh TEMIIEPATYPY B CHCTEME;

0) yMEHbBILNTH O0IIIeE JaBICHHUE B CUCTEME; B) YBEIMUUThH KOHIIEHTpaLUio okcuna yriaepoaa (11);

') yMEHBIIUTH NapliuaibHOe AaBieHue okcuaa yriaepoaa (I1); 1) BBectu katanuszaTop.

Bapuant 3
3amanue 1. B pe3ynbrate peakiuu, TS PMOXUMUYECKOE YPABHEHHE KOTOPOIA:
C2HsOH )+ 302() 5 2CO2(r) + 3H200x), Ar H%208 = —1374 x ]Ik,
BoIeIIIOCH 710 k[ TemnoTel. BeraucanTs Maccy 3TaHosa, y4aCTBYIOUIETO B PEAKIIMHM OKUCIICHHS.
3ananue 2. [lonp3ysack CIpaBOYHBIME TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruto ['ub0ca nanHoi
peakmuu npu temrepatype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOU3BOJILHOE TPOTEKAHUE PEAKITUN
TP CTAaHIAPTHBIX YCIOBHUIX:
CO2 ) + SO2(r) = SO3¢r) + CO).
3ananue 3. Onpenenuts, Kak U3MEHHUTC CKOpocTh IpsaMoit peakiuu: 2NO ) + Clz = 2NOCl ()
IIpY YMEHBIIEHUN KOHIeHTpaluu okcua azota (I1) B 2 paza. Cuurarh 3Ty peakiuio 3J1eMEHTapHOI.
3ananue 4. J[ns HEKOTOPOH peakIiu MepBOro MopsiiKa ObLTH ONpPeAeNeHbI BE KOHCTAHThI CKOPOCTH:
npu T1=353K ki1 =7,5102mun 'uT2=373K k2=9,4102 mun . Onpeseauts SHEPrUI0
aKkTuBaluu Ea ¥ MpeadKCIOHEHIIMANBHBIN MHOKHUTEND ko B YPaBHEHUU AppeHuyca JUIsl STOU peaKIuu.
3amanue 5. OnpenenuTh, B KAKyI0 CTOPOHY CMECTHTCS ITOJIOKCHHE PABHOBECHSI PEaKIIUU:
CHar) + 2H20 () S CO2(r)+ 4H2 (), ArH <0, eciiu: a) yBeIMUUTh TEMIIEPATYPy B CUCTEME;
0) MOHU3UTH OOIIIEE NaBJIICHUE B CUCTEME; B) YBEJIIMUUTh KOHIICHTPAIIMIO METAHA;
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T') MOHU3UTH MaplUaIbHOE AaBJIEHUE METAHA; /1) BBECTH KaTalu3aTop.

Bapmuanr 4
3ananue 1. TepmoxuMudeckoe ypaBHEHUE peakiMy ruapoin3a xjaopunaa gocpopa (V):
PClsy + H20@) =POCI3ix) + 2HClr), ArH%9s =—170 xJIx.
Omnpenenuts, Kakas Macca xjopuna ¢ochopa (V) BcTynuia B peakiyio, €Clid TeII0Boi 3¢ ekt
coctaBui 520 kJIx.
3ananue 2. [lonb3ysck CipaBOYHBIMH JAaHHBIMH, PACCUUTATh CTAaHAAPTHYIO sHepruo ['nb0ca qanHoi
peakuuu npu temnepatype 298 K n ykazatb, BO3MOXKHO JIM CAMOIIPOU3BOJIbHOE TPOTEKAHUE PEAKIINHI
IIPU CTAHJAPTHBIX YCIOBUSIX:
SO2r) + NO2r) =S0O3 ) + NO@w).
3ananue 3. Onpenenuts, BO CKOJIBKO pa3 U3MEHHUTCS! CKOPOCTh YCIIOBHOM MPSAMON peakLuu:
2Am) +Br) = Cy + D
IIPU YBEJTMUYEHUHN 00beMa CUCTEMBI B 2 pa3a, €CiIM 3Ta PeaKlys IeMEHTapHasl.
3amanue 4. OnpeaenuTh, Ha CKOJIBKO TPalyCOB HEOOXOIMMO MTOBBICUTH TEMITEPATYPY, YTOOBI
CKOpOCTh peakiuu Bozpocia B 500 pa3, ecnu TemMnepatypHblid K03 QULIHEHT CKOPOCTH peakLuy y =
2,5.
3aganue 5. OnpenennuTs, B KaKyr0 CTOPOHY CMECTHUTCS MOJI0KEHNE PAaBHOBECHUS PEaKLIUU:
2COm + 020 5 2CO02(r), ArH’208 <0, eciu: a) TOBBICUTH O0IIIEE JaBJICHUE B CUCTEME,
0) YBEIMUUTH TEMIIEPATypy B CUCTEME; B) YBEIMUUTh KOHIIEHTpaLuio okcuaa yraepoaa (II);
T') 3aMEHUTDH KUCIIOPOJ] HA BO3IYyX.

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
ANO2(r) + O2r) + 2H2000 S 4HNO3x) , ArH°98= — 252 xJIx.
Onpenenutb Maccy 00pa3oBaBIICICS KUCIOTHI, €CIU BhIAECTUIOCH 138 KJ[>K TErmiIoTHI.
3ananue 2. [lonap3ysack CIpaBOYHBIME TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruto ['ub0ca nanHoi
peakmuu npu temrepatype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOU3BOJILHOE TPOTEKAHUE PEAKITUN
nipu ctanaapTHbIX yeaoBusax: C2HsOH ) = C2Har) + H2Ogx).
3ananue 3. OnpenenuTpb, Kak U3MEHUTCS. CKOPOCTh YCIIOBHOW AJIEMEHTApPHOMN peaKluu:
Aw +2Br = Cw,
€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 YypaBHEHHUE PeaKkLuu pasioxeHus Hoauna rammus (111):

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 TEPMOXUMHUECKOMY YPABHEHUIO PEAKLIUU OKUCIIEHUS TITIOKO3bI:
CsH1206 + 602=6CO2 + 6H20, Ar H%298 = —2800 Ik,
BeIenmIock 730 k[ TernoTsl. PaccuntaTh Maccy mpopearupoBaBLIeii ITTIOKO3bI.
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 HEOOXOIMMO YMEHBIINTH KOHIICHTPAIIMIO BeliecTBa B s
3aMeUIeHHs B 9 pa3 yCloBHOM npsaMoil peakuuu: A + 2Br) = Cw+ D, ecin aTa peakuus
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:
S +2C02 ) S SO21r) + 2COw), Ar H®298 = 269 x>k, mornotuinock 810 k[ Termwmorel. OnpenenuTsb
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

3ananue 1. TepMoXxuMHUYECKOE YPaBHEHHUE PEAKIIMY MTOIYUEHHUS JKeye3a UMEET BUJL:

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
peakiuu npu Temreparype 298 K u ykazaTb, BO3MOXHO JIU CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
IIPU CTAHJAPTHBIX YCIOBUIX:

C2Ha + H2O¢) = CH3CHOg.

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

IIPU yBEJTMYEHUH KOHIeHTpauuu okcuaa a3ota (I11) B 3 paza. CuutaTh 3Ty peakLuIo 3JIeMEHTapHOM.
3anmanue 4. BerauciuTe, Ha CKOJIBKO TPayCOB HEOOXOIMMO YBEITUUUTh TEMIIEPATYPY IS YBEITHUCHHS
ckopoctu peakuuu B 100 pa3. TemnepaTypHbiii KO3hGUIIUEHT CKOPOCTH PEAKIIMH paBeH Yy = 2,3.
3ananue 5. OnpenenuThb, B KAKOM HaIIPaBJIEHUHU IPOU30MIET CMEIIEHNE TI0JI0KEHUSI paBHOBECHUS B
cucrteMe: Capagur) + 2N20r) S CO2 )+ 2N2 (), ArH 298>0,

€CJIN: a) MOBBICUTH 0011ee 1aBJIEHUE B CUCTEME; 0) MOHU3UTh TEMIIEPATYPY B CUCTEME; B) YBEIUUUTH
KOHIIEHTpaLuIo okcuaa a3oTa (I); r) BBeCTH KaTaniuzarop.

Kpurtepuu oneHKku: Kaxaoe 3aJaHue OleHUBACTCs 13 4-0alioB;
- OIIEHKA «3a4TE€HO» BBICTABIISIETCS CTYJICHTY, eciii HabpaHo 10 — 20 6aos;
- OIICHKA «HE 3a4TEHO» BBICTABIIACTCS CTYIEHTY, eciii HaOpaHo 0 — 9 Gayios.

Bomnpocsl 1o pasgesam QU CHUTTHHBI
(}I.]'IH MOATrOTOBKHU K KOJJIOKBUYMaM " :msaMeHy)

1. Knaccudukanus 1 XuMH4eCcKHe CBOMCTBA OKCH/IOB.

2. Kitaccugmkanus 1 XHMHYECKHAE CBOMCTBA KHCIIOT.

3. Knaccugukanus 1 XuMU4eckue CBOMCTBA OCHOBAHUIA.

4. Knaccuukanus 1 XHMMAYECKHE CBOWCTBA COJICH.

5. KBaHTOBO-MexaHHuecKass MOJEIb CTPOCHUs aToMa. YpaBHeHue BosHbI JI. Jle Bpoiura. IIpuHnmn
HeompeneneHHocTH [eizenOepra. BomnoBas GyHKImsS. ATOMHast OpOUTAaIIb.

6. KBanToBbI€ yKcna U uX puzndeckuit cmMbicit. DopMEI s-, p-, d- aTOMHBIX opOUTaNEH.

7. DneKTpoHHas CTPYKTypa aTOMOB. [IpUHIIMIIBI 3aNI0JHEHMS SHEPTETUYECKUX YPOBHEN U MTOAYPOBHEN
atomax. [IpunHuun Haumensiueil sHepruu. llpaBuno KiieukoBckoro. Ilpunnun Ilaymu. IlpaBuiio
XyHpa.

8. DnekTpoHHBIE KOH(MUIYypalMu aToOMOB 3JeMeHTOB Ilepuoauueckoi cucremsl. s-, p-, d-, f-
AJEKTPOHHBIE CEMENCTBA 3JIEMEHTOB. DJIEKTPOHHBIE (POPMYJIBI U BJIEKTPOHO-TpaPUUECKUE TUarpaMMbl
aTOMOB B OCHOBHOM U BO30YXXICHHBIX COCTOSHMSIX. OJEKTPOHHbIE (DOPMYJBl M 3JIEKTPOHO-
rpaduUecKre IuarpaMMbl 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. Xumunueckasi cBsizb. OCHOBHbBIE BHUJbl XUMUYECKOMN CBA3H. XapaKTEPUCTUKU XUMUYECKOU CBS3H:
JUIMHA, DHEPrus, KpaTHOCTb CBSI3M, BAJNEHTHBIA yroi. KpuBas NMOTEHIMAIbHOW DHEPTHH MOJEKYJIBI
BOJOpOJA.

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

12. O6MEeHHBIH U TOHOPHO-aKLENTOPHBIM MEeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.

13. TonsapHOCTH KOBAJICHTHOU CBSI3U. JIUMOIBHBIN MOMEHT XMMHYECKOW CBsI3U. [[UTIONBHBIA MOMEHT
MHOT0aTOMHBIX MoJieKyl. Paccmorpets monekynsl CO2 u SOz.

14. OcHOBHbBIE TMOJIOXKEHHUS TEOPUM TUOpUIAM3alMU aTOMHbIX opOutaneil. [IlpuBecTu mnpHUMeps
COEJIMHEHUI ¢ TUMAMU THOPUIAM3ALUMU: sp-, Sp>-, sp>- TuOpuausanueil. ['eomerpuueckas (opma
MOJIEKYJI.

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. OHTaibluA. TermoBod dddexT
H30XOPHOTO U M300apHOTr0 MPOIIECCOB.

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

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 TOMOTE€HHOM XUMUYECKON peakuu. PaKkTopbl, BIUAIOLIME HA CKOPOCTh PEAKIIUH.

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 U NEPECHIIICHHBINA 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. PaBHOBecHs B BOJHBIX PAcTBOpax CIIA0BIX JJIEKTPOJIUTOB. 3akoH pasBeneHus OcCTBaIbIa.
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 dneMeHThl. Pacuer DOJIC u paboThl TaJIbBAaHUYECKOTO  DJIEMEHTA.
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. Koppo3uOHHBIE MPOIIECCHI, MPOTEKAIOIINE MPHU JIEKTPOXUMUUECKONH KOPPO3UU MAJIOYTIIEPOIUCTON
ctaimu. Koppo3us npyu HepaBHOMEPHOI! asparui.

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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