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1. Ilestt ocBOEHM S TUCHUILJINHBI
K ocHOBHBIM 1eJISIM OCBOCHHUSI TUCITUTIINHBI « XUMUS» CIEAYET OTHECTH:

- MIOAITOTOBKA CTYJEHTOB K JICSITEJILHOCTH B COOTBETCTBUHU C KBaJTU(UKAITMOHHOMN
XapaKTepUCTUKOM OakaaBpa 1o HampaBICHUIO;

- popmupoBaHue OOMETEXHUYECKUX 3HAHUW WU yMEHHUHW MO JaHHOMY
HaIpPaBJICHUIO;

- [IeJICHANIPAaBJICHHOE MNpPUMEHEHHE O0a30BBIX 3HAHUM B O0OJACTH XHUMHUM B
npodeccuoHaIbHON e TEIHHOCTH;

- U3y4YCHUE U Pa3BUTHE MPAKTUYECKUX HABBIKOB IO BOIPOCaM, CBSI3aHHBIM C
NPUMEHEHUEM OCHOBHBIX XHUMHYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEW MpPOTEKAHUS
XUMHUYECKUX PEAKIUN JJIsl pelIeHHs KOHKPETHBIX MPAKTHUECKUX 3aJad B 00JacTu
AKCIUTyaTallii TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAITUH U KOMIIJIEKCOB.

K ocHOBHBIM 3agavdyaM OCBOCHMUA AU CHUIIJINHBI «XHUMUS» CJIeaAyEeT OTHCCTHU:

- IOJTy4eHue HeoOX0oaMMMOro oObhemMa 3HaHWN B O0JIACTH XUMUH, a TaK)KE HABHIKOB
IIPUMEHEHUS dTUX 3HAHUU JUISI PELIECHUS] TPAKTUYECKUX 3a/4a4.

2. Mecto pucuumiunsbl B ctpykrype OOII ciennanurera

HucrtumuinHa «XuMus» OTHOCUTCS K oOsi3atenbHON yactu 6moka (b1) ocHoBHOM
00pa3oBaTenbHON MPOrpaMMBbl CHEIUATUTETA.

JucuunnrHa  «XuUMHUS»  B3aMMOCBSI3aHA  JIOTUYECKH U
COJIEPKATEIBbHO-METOJIMYECKHU CO CIEAYIOMMMU qUCUUIUIMHAMU U ipakTukamu OOIT:

B obazamenvrnoii wacmu (b.1.1):

- Maremaruka;

- ®usuka;

- MarepuanoseneHue;

- be30macHoCTh XU3HENEATENbHOCTH;

- TexHONMOTHS KOHCTPYKIIMOHHBIX MAaT€PUAIIOB.

3. IlepeyeHb MUIaHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs 0 AMCUHUILIMHE (MOAYJI10),
COOTHECEHHBIE C IIJIAHMPYEMbIMH Pe3y/1bTATAMH OCBOCHHSI 00pa30BaTe/IbLHOM
NpoOrpaMMbl

B pe3ynprare ocBOeHHS AMCHUILUIMHBI (MOMYJsl) y oOydarommxcs: (popMupyoTces
CJIEYIOIME KOMIIETEHUUH U JOJDKHBI OBbITh JOCTUTHYTHI CIEAYIOUINE PpPEe3yJbTarThl
0o0yueHHUs Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIIUH:

Koa n
HAHMEHOBAaH
Kot KOMITeTe I ne ITepeueHb MIAHUPYEMBIX Pe3yIbTATOB
HHIUKATOPA o0yueHHs MO AHCHUILIHHE
JAOCTHKEHHUS
KOMIIeTeHI!
"
oOomnmnK-1. NOIIK-1.3 3HATH:
CnocobeHn Onpenens * OCHOBHBIE KJ1aCChI
CTaAaBUTDHb u €T HCOPTaHUYCCKUX
pemaTtob BO3MOXKHBI COeTMHEHHUH, 3
HWHXXCHCPHBIC U €







Hay4YHO-
TEXHUYECKHE 3a]1au
B chepe cBoel
npodeccroHaIbHOM
ACATCIIbHOCTU N
HOBBIX
MCKIUCHUIIIIMHAPH
BIXHAIPABJICHUH C
HNCITOJIB30BaAHUEM
€CTECTBEHHOHAYYHBI
X,MaTCMaTU4YCCKHUX U
TEXHOJIOTHYECKHUX
MOZENEN

HarpaBJIeHUs
XHUMHYECKHX
B3aNMOJICHCTBH
¥, KOHCTAHTEHI
paBHOBeCHS
XHUMHYECKHX
IIpEBpALICHUM.

OCHOBHBIE TOJI0KEHHUS
COBPEMEHHOM TEOPHUU CTPOEHUS
aToMa, TEOPUU XUMUYECKOU
CBSI3M,DHEPIreTUKN U KHHETUKU
XUMHYECKUX PEAKLIHMA,
XMMHYECKOTO PaBHOBECHS,
o0111e CBOHCTBa PacTBOPOB,
CBOICTBa PacCTBOPOB
ANIEKTPOJIUTOB, 3aKOHOMEPHOCTHU
IIPOTCKaHUS
ANEKTPOXUMHUECKHX MPOLIECCOB;
OCHOBHBIE XUMHUYECKHE
IIOJIOXKEHMSI, 3AKOHBI, CBEICHNUS,
HEOOXOUMBIE JUIsl TPUMEHEHHUSI
B KOHKPETHOM IPEIMETHON
00J1aCTUIKCITTyaTalluu
TPaHCIIOPTHO- TEXHOJIOTMUYECKHUX
MAIllMH U KOMIUIEKCOB.

yMeThb:
[ )

Ornpenenats BO3MOXHBIC
HaIpaBIeHUs] XUMUYECKUX
B3aMMOJICHCTBUIM, KOHCTAHTBI
pPaBHOBECHS] XUMHUECKUX
IIPEBPAILCHH, TPUMEHATh
3HAHUA(PYHIAMEHTATBHBIX
OCHOB, ITOIXOIBI 1 METOBI
XUMUU [IPU U3YYEHUH PYTUX
JTACIIUILINH;

MPUMEHSTh 3HAaHUS
(byHIaMEHTAJIBHBIX OCHOB,
MOIXOJIbI M METOJIbI XUMUH
BIIpo(eccroHaIbHON

NS TEIIbHOCTH.

BJIa/IE€Th:

* MareMaTuyecKuUM anmnaparoM u
HaBBIKAMH MCTIOJIb30BAHUS
COBPEMEHHBIX MOIXO0B H
METOJ0B XMMHUHU K OTTUCAHHIO,
aHaJU3y, TCOPETHICCKOMY 1
HKCIIEPUMEHTAILHOMY
HCCIICIOBAHHIO U
MOJIETTUPOBAHUIOXUMUYECKIX
CHUCTEM, SIBJIEHUH U TIPOIIECCOB B
o0BbeMe, HeOOXOIUMOM JIJIST
OCBOEHHS HayKO Marepuasax,
(byHIaMEHTAIBHBIXU
MIPUKJIATHBIX OCHOB
MaTepHaJIOBEICHUS U
TEXHOJIOTUMMATEePHAJIOB,
WCIIOJIb30BaHUS B
npodeccnoHanbHOM

TATATILLINCTIA®







aHaJIn3y, MOACIINPOBAHUTIO
XUMHYECKUX CUCTEM, SIBICHHUIA U
IPOIIECCOB B 00BEME,
HEOOXOIUMOM JUIS
HUCIIOJIb30BAHUAB
npodeccnoHanbHOM
ACATCIIbHOCTH.

4. CTpyKTypa M cojiep:KaHue QU CIUNJINHBI.

OO6mmas TpyI10eMKOCThb JUCIUIUIMHBI COCTABIISIET 3 3aUueTHBIC eaquHUIIb, T.¢. 108
aKaJIeMHYEeCKHX 4acoB (M3 HUX 92 yaca — caMoCTosATeNIbHas paboTa CTyJIEHTOB).

3agnas hopma

Paznensl nucumiuiiHbl «XUMHS) HW3y4arOTCS Ha TEPBOM Kypce B
MEPBOMCEMECTPE.

Jlekuuu — 8 yacos.

Jlaboparopubie paboThl — 4 yaca.

dopma KOHTPOJIS — 3a4ET.

CrpykTypa U coiepXaHue JUCHUIUIMHBI «XUMUS» MO CpOKaM U BHJAM PpaOOThI
OTPKEHBI B MPUIIOKCHHH.

Conepxxanne pa3nenoB
AUCHUNIMHBIOCHOBHbBIE IOHATHS U
3aKOHbI XUMMU

3aKOH COXpaHEHUs MAaTE€pUH, 3aKOH IOCTOSHCTBA COCTAaBa, 3aKOH HKBHBAJIECHTOB.
['a3oBble 3akoHBI. 3akoH ABoragpo. I[IprMeHeHHE OCHOBHBIX 3aKOHOB XUMHUHU K
KOJINYECTBEHHBIM pacyeTaM I10 YPABHEHUSM PEAKIIUH.

OCHOBHBIE KJacChl HEOPTaHUYECKUX COECOUHEHUMN: OKCUIbI, OCHOBAHUS, KHCIIOTBI
ucomu. Mx knaccuduxaiiysi, HOMEHKIATypa U XUMUYECKUE CBONCTBA.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakunu. CTeneHb OKuciaeHus. Baxuenmue
OKHCIIMTEIN U BoccTaHOBUTENU. COCTaBI€HHE YPaBHEHUU OKHUCIHUTEIBHO-
BOCCTaHOBMUTEJbHBIX peakuuil. Kiaccudukanus OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuumil.

Crpoenue atomoB. Ilepuonuuecknii 3axkon [[.1. MenaeseeBa

KBaHTOBO-M€XaHuUecKass MOJENb CTPOEHUs aroMa. YpaBHeHue I[lnanka.
VYpaBHenue BouHbI Jle bpouna. I[IpuHUMOD HEONpPENENIEeHHOCTH. YPaBHEHUE
[peauHrepau BoJIHOBbIE (PYHKIIUHU DJIEKTPOHOB.

KBaHnTOBBIE umciia. [71TaBHOE KBAHTOBOE UMCIIO. DJHEPreTUUYECKHE YPOBHH.
OcHoBHOE U BO30YXJIEHHOE cocTosiHue aroma. OpOuTambHOE KBAaHTOBOE YHCIIO.
DHepreTrueckue NoaypoBHU. Popma aroMHBIX opOuTajieil. MarHuTHOe KBAaHTOBOE
yncio. AtromHsle opOuTanu. OpHUeHTalus aTOMHBIX opOuTaneil B npocrpaHcTBe. CrivH
aeKTpoHa. CIIMHOBOE KBAHTOBOE YKCIIO.

[IpyHuMn HanmeHblIel sHepruu. [lopsAIoK 3an0JHEHNS SHEPTETUYECKUX YPOBHEN
U TIOAYPOBHEHM B MHOTOANEKTPOHHBIX aromax. l[IpaBuino KneukoBckoro. Ilpuniun
[Taynu. MakcuMaibHOE KOJIMYECTBO IEKTPOHOB HA IHEPIETHYECKOM YPOBHE, 7



noAypoBHe u aroMHoil opOutanu. IIpaBuno XyHaa. DIEKTPOHHOE CTPOEHHE
MHOTO2JIEKTPOHHBIX aTOMOB M HOHOB. CewmeiicTBa s-, p-, d- u f- snementoB. Ux
pacnonoxeHue B nepuoandeckou cucreme .M. Menneneesa.

[lepuoguueckuii 3aKOH U nepuoandeckas cucrema snemeHtoB 1. M. Meneneena.
[Tepronel u rpynnel. CTpOEHHE MEPUOJUYECKON CUCTEMBbI U CTPOCHHUE SIICKTPOHHOU
000J7104KM aToMa. DJIEKTPOHHBIE aHAJIOTH. ATOMHbBIE MapaMeTpbl. ATOMHbIE U MOHHBIC
paanychl. JHEpPTUsl HOHU3AIUMU (MOHU3AIIMOHHBINA TToTeHIHa). CpoJICTBO K AJIEKTPOHY.
DIIEKTPOOTPULATENBHOCTh. [IepMOMYHOCTS B M3MEHEHHM AaTOMHBIX IMapaMeTpPOB H
XUMHUYECKHUX CBOMCTB 3JIEMEHTOB.

XumMuyeckasi CBA3b

KoBaneHntHas cBs3p U ee cBoicTBa. OCHOBHBIE XAPAKTEPUCTUKHU KOBAJICHTHOU
CBSI3U: DHEPIUsl (SHTAIBIUS) CBSA3M, JIJIMHA, KPATHOCTh, BAJE€HTHBINA YTroJl, MOJSIPHOCTD
cBsi3u. OOMEHHBIN U JOHOPHO-AKIENTOPHBIA MEXaHHU3Mbl 00pa30BaHUsl KOBAJIEHTHOMN
cBia3u. Meton BaneHTHBIX cBsaA3ei. Curma- u num-cesa3u. lIpencraBieHuss o
TUOpUIN3AMY aTOMHBIX OpOMTaNed MpH OMUCAHWW TEOMETPUUYECKON KOH(UTyparuu
MOJIEKYJ. JIMTOIbHBIA MOMEHT CBSI3U M IUNOJIbHBIA MOMEHT MOJIEKYJIBI.

Nonnasg cBsS3p M ee cBoWcTBA. Mertaumdeckass CBsI3b. MEXMONEKYISIPHBIE
B3auMojeiictBus. Ilpupoma mexkmonekynsapHbix cuil. Cunsl Ban-nep-Baanbca.
Bonoponnas cBs3b.

OCHOBBI XMMUY€ECKOI TEPMOAUHAMHUKHU

BHyTpeHHss sHeprus U >HTaNbNUA. [IepBbld 3aKOH TEPMOAWHAMHUKH. TerioBOU
ekt xumuyeckol peakuuu. TepmoxumMuyeckue ypaBHeHHs peakiuil. CTaHIapTHbIE
SHTAIBIIUU 00pa30BaHUS XUMUUYECKUX COeNMHEHMM. 3aKoH ['ecca u ciencTBus U3 HEro.
Pacuer cranmapTHBIX TEIIOBBIX A()(PEKTOB XUMHUYECKUX peakiuil. Bropoil u Tpernii
3aKOHBl TepMOAWHAMHUKU. [loHATHE 00 SHTPONHM U €€ HU3MEHEHHH B XHUMHYECKHX
npeBpameHusx. JHeprus [ub0ca u ee W3MEHEHHWE B XHUMHUYECKUX TMPOIECcCax.
Kputepuii caMonpous3BOJIBHOTO MPOTEKaHUS XMMHYECKHX pEakuuid B HU300apHO-
M30TEPMUYECKUX YCIIOBHSIX.

XuMu4Yeckass KHHeTHKA. XHMHYECKOe paBHOBeCHe

CKOpOCTh TOMOT€HHBIX XUMHUYECKUX peakiuil. DakTopsl, BIUAIOMIME HA CKOPOCTH
XUMHUYECKON peakuuu. 3aBUCUMOCTb CKOPOCTH XHUMHYECKOW pEaKkUUH OT
KOHIICHTpALMil pearupyromux BemecTs. OCHOBHOM 3aKOH XWUMHUYECKOM KHHETHKHU
(kMHEeTHYEeCKUI 3akoH JeucTByronmx wmacc). Koncranrta ckopoctu. Kunetmueckoe
ypaBHeHue. [lopsgok U MOJEKYIsIpHOCTh peakiuuu. OCHOBHOM 3aKOH XHUMHUYECKOM
KMHETHKY JJIATETEPOreHHBIX PEAKLIUN.

3aBUCHUMOCTb CKOPOCTH pPEaKIHHU OT Temmeparypel. TemmeparypHbIU
K03(h(PULIMEHT CKOPOCTH peakuu. YpaBHEHHE AppeHnyca. DHeprusl aKTHBALIUH.

IToHsiTHE O TOMOT€HHOM M I€TEPOTr€HHOM KaTalln3e.

Xumuueckoe paBHoBecue. OOparumble u HeoOpaTumble peakuuu. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. (CMeNIeHUE IMOJOKEHUS paBHOBecuss M npuHOun Jle
[Tarense - bpayHa. XuMHuueckoe paBHOBECUE B TE€TEPOTEHHBIX CHCTEMAX.



CroiicTBa pacTBOpPOB

Omnpenenenue u Kiaccupukanus pacTBOpoB. PacTBopeHune kak (HU3UKO-
xumudeckuit mpouecc. ConbBaTanuss M rujapatanusa. PactBopumocTs. CrnocoObl
BBIPAKEHUSI KOHLIEHTPALIMU pacTBOPOB. PACTBOPBI AIIEKTPOIIUTOB U HEANEKTPOIUTOB.

3akoH Payna. WpeansHble pacTBopbl. KomnraTuBHbIE CBOKCTBA PacTBOPOB.
[loHukeHue TeMmeparypbl 3aMep3aHHUsi W TOBBIIIEHUE TEMIIEpaTypbl KHIICHUS
pPacTBOpOB. AKTUBHOCTh KOMIIOHEHTA pacTBOPa, KOA(D(PUIIMEHT AaKTUBHOCTH.

Bonubie pacTBOpBl 31€KTPOJUTOB. KonuMuecTBEHHBIE XapaKTEPUCTUKHU
AIIEKTPOJIUTUYECKON AUCCOIMALUM: CTENEHb JUCCOLMAINN, KOHCTAHTAa JUCCOLMALIMH.
3akoH pa3zBeneHust OctBanbaa. M3oronnueckuii kKodPUIIMEHT, ero CBs3b CO CTEIEHBIO
nuccoruanui. OcoOeHHOCTH BOJIBI KaK pacTBOpuTes. BogopoaHblil moka3arensb Cpebl
(pH).

I'unponus coneil. MTOHHO-MOJIEKYISIPHBIE U MOJIEKYJISIPHBIE YPAaBHEHUS TUAPOIIN3A.
Crenenb ruiponu3a, KOHCTaHTa ruaponnsa. Heodpatumelil rugponus.

PaBHOBECHE «MAJIOPACTBOPUMBIA  JJIEKTPOJIMT — HACBIIMIEHHBIA  PAacTBOP».
[IponsBeneHne pacCTBOPUMOCTH. YCIIOBHUSI BBINAACHUS U PACTBOPEHUS OCAJIKA.

JIEKTPOXUMHUYECKHE MPOLECChI

Omnpenenenue u Kiaccudukausi 3JIEKTPOXUMUYECKUX mponeccoB. [lonsrtue o0
ANIEKTPOIHOM noTreHuuane. ['anbBannveckuil anement lanuang-Axkoou. CrangapTHbIN
BOJIOPOIHBIN 3nekTpoa. YpaBHeHue Hepuera. Pacuer 3/IC raibBaHUYECKOTO 3JIE€MEHTA.
OKUCIUTENBbHO-BOCCTAHOBUTENbHBIM MNMOTEHUUAJ. HampaBieHue npoTeKkaHUs
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakiui. [lonsapusanus snexkTpoaos.

XUMHYECKME HMCTOYHHUKU TOKa. [‘alpBaHMYECKHE DIIEMEHTHI. TOILIMBHBIE
DIIEMEHTBI. AKKYMYJISITOPBI.

DNEKTpOnu3 Kak OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIM MPOLECC. IIEKTPOJIN3 C
pPacTBOPUMBIMH U HEPACTBOPUMBIMH aHOJIaMU. 3akoHbI Dapajest.

Koppo3usi 1 3a1ura MeTa/ui0B M CIIABOB

Knaccudukarus KOppO3WOHHBIX MPOIECCOB. DIEKTPOXHUMHUYECKAsT KOPPO3USI.
Koppo3us ¢ KHCIOpOIHONW M BOAOPOAHOW nenoispusanueid. KoHTakTHas KOppo3us.
DIIEKTPOXUMHUYECKAsI KOPPO3US MAJIOYITIEPOANCTOMN CTAJIN.

Xumuueckass kopposus. ['azoBas kopposus. XUMHUYECKass KOPPO3US B KUIKUX
HEAJIEKTPOJINTAX.

Mertonbl 3amuThl OT KOppo3uu. 3auuTtHas atMocdepa. UHruOUTopsl KOppo3UH.
3alUMTHBIE TOKPBITUS: METAJUIMYECKHUE, HEMEeTaUIMYEeCKHe. IIEKTPOXUMHUYECKAS
3allIuTa.

KomiuiekcHble coeIMHeHUs

OCHOBHbBIE TIOJOKEHUS KOOPAMHAIIMOHHOW TEOPUH CTPOEHUSI KOMILIEKCHBIX
COEAMHEHN. XUMHUYECKAs CBSI3b B KOMIUIEKTHBIX COCIMHEHUSAX. JJOHOPBI U aKLIENTOPHI
ANEKTPOHOB. 3aBUCUMOCTh KOOPJIWHALMOHHBIX CBOMCTB ILEHTPAJIBHOTO aromMa oOT
CTpOEHHSI €ro OHJIeKTpOHHOU obomouku. Jlurawael. KoopauHammoHHOE YHCITO.
HomeHknarypa KOMIUIEKCHBIX COEAMHEHUN. DNEKTPOJIIUTHYECKHE CBOMCTBA



KOMIUIEKCHBIX ~CO€IMHEeHWil.  Jlucconumanus  KOMIUIEKCHBIX HOHOB.
KoHcTaHTaHEeCTOMKOCTH.
5. O0pa3oBare/ibHbIC TEXHOJIOT U

Metonuka mnpenojaBaHUsS AUCHUNIUHBI «XHUMHUSI» U peanuzanus
KOMIOETEHTHOCTHOTO MOAXO0Ja B HU3J0XKEHUU U BOCHPUATHUHU MaTepHala
MpeayCMaTpUBAET UCIIOJIb30BAHKUE CJICIYIOMIMX AKTUBHBIX U WHTEPAKTUBHBIX (HOpM
MPOBEACHUSI TPYIIOBBIX, WHJUBUAYAJIbHBIX, AyAUTOPHBIX 3aHATHI B COUYETAHUU C
BHEAYJAUTOPHOU paboToi ¢ 1eiabio (GOPMHUPOBAHUA U Pa3BUTHUS NMPOGECCUOHATBHBIX
HABBIKOB 00yYaroOLUXCs:

- YTCHHUE JICKIIHH;

- 3aIlUTA U UHIUBUIyAIbHOE 00CYK/ICHHE BBIMOJHIEMBIX TAlOB
J1a00paTOPHBIXPAOOT;

- OpraHu3alys U IPOBEACHUE TEKYIErO KOHTPOJISA 3HAHUM CTYJICHTOB B
(bOPMEKOHTPOIBHBIX PadOT.

VnenbHbI BeC 3aHSITHH, MPOBOAUMBIX B HMHTEPAKTUBHBIX (opmax, OMpeaesieH
[IaBHOW 1€JbI0 00pa3oBaTeibHONW MNpPOTpPaMMbl, OCOOCHHOCTHbIO KOHTHUHIEHTA
00y4Jaromuxcsi U COoAEpKaHUEM JUCHUIUIUHBI «XUMHUS» U B LEJIOM MO JUCHUIUIUHE
cocraBusaeT 50% ayIUTOPHBIX 3aHATHH. 3aHATHS JEKIIMOHHOIO TUIA COCTaBISAIOT 50%

0T 00beMa ayJIMTOPHBIX 3aHSATUH.

6. OneHouyHble cpeacTBa AJHA TeKYWEro KOHTPOJHA yCHeBaeMOCTH,
MPOMEKYTOYHOM ATTECTALMM 110 MTOraM OCBOCHHS AUCHUILIMHBI U y4eOHO-
MeToAuYecKoe

o0ecrneyeHne CaMOCTOAITE/IbHOI paboThI CTYIEHTOB

B mnpouecce 00yueHus HCHOJB3YIOTCS CIEAYIOIIUE OLIEHOYHBIE (OPMBI
CaMOCTOSITEJIbHOM palOThl CTYJEHTOB, OLEHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJISA
YCIIEBAEMOCTH U ITPOMEKYTOUYHBIX aTTECTALUN:

- OTBETHI CTYACHTA Ha BOIIPOCHI KapT TEKYILETO KOHTPOJIS;

- 3a1UTa JJAOOPaTOpHBIX PadoT;

- 3allATA PE3YJAbTATOB BBINOJHEHUS 33aJIaHUN ISl CAMOCTOSITENIbHOU PabOTHlI;

- BBIMIOJITHEHUE KOHTPOJIbHBIX padoT.

OO0pa3ibl KOHTPOJIBHBIX Pa0OT, 3K3aMEHAIIMOHHBIX BOIPOCOB MPHUBEIEHBI B (POHIE
orieHoUHbIX cpeAcTB (POC), KOTOPHIN SBISETCA MPUIOKEHUEM K JaHHOW Mporpamme
JUCUUTUTUHBI.

6.1. @oH OLIEHOYHBIX CPEACTB IJIS MPOBEACHUS NIPOMEKYTOUYHOM
aTTecTaMuOo0yYAOIIUXCH M0 JMCUMILVINHE (MOAYJII0).

®onpn ouenounbix cpencts (O®OC) mo AUCHUIUIMHE AJIS TPOBEJCHUS TEKyIIeH U
MPOMEXKYTOUHOM aTTecTaluy 00yJaromuxcsi 0a3upyeTcs Ha MepeyHe KOMITETEHITUH.

1. IlepeyeHb, KoMIETEeHIHUH C YKa3aHMeM JTanoB HX (opMHpOBaHHSA
BIIpoLecce OCBOCHHUSI 00pa30BaTEJIbHOI NMPOrPaMMBl.
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B pesynsrare ocBoeHHMS AMCHUIUIMHBI (MOnmyiisi) (opmupyrorcs

CICAYIOMMUCKOMIICTCHII UM :

Kon B pe3yabrare ocBoeHnst 00pa3oBare/IbHON NPOrpaMMbl
KOMIIeTeHIIH 00yYaKO U CAI0/KEH 00J1a1aTh
U
OIIK-1 CrniocoOeH cTaBUTh U peliaTh HHKEHEPHbIE U HAyYHO-TEXHUYECKUE

3ama4uB cepe cBoer mpodeCcCHOHATBLHON NeITeTbHOCTH U HOBBIX
MCKIUCHTUIITIMHAPHBIX HaHpaBJIeHI/Iﬁ C UCITIOJIb30BaAHUEM
€CTECTBEHHOHAYYHBIX, MATEMaTHUECKUX U TEXHOJIOTUICCKUX MOJETICH

B nponecce ocBoeHusi oOpa3oBaTesibHON MPOrpamMMbl JIaHHbIE KOMIIETEHIIMH, B
TOM YHCJIE UX OTACJIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITATHO B XOJE€ OCBOCHUS
0o0y4JarmuUMHC JUCIUIUINH (MOJyJei), MPaKTHK B COOTBETCTBHH C YYEOHBIM

IUTAHOMH KaJIeHJapHbIM rpadukoM yueOHOro mpolecca.

2. Onucanue moka3arejeili M KpPUTepUEB ONEHUBAHUS KOMIETEHIIMIA,
¢popMupyeMbIX MO MTOraM OCBOEHHMSI AUCUMILIMHBLI (MOAYJsl), ONMCAHUE IIKAJ

OICHUBAHUA.

[TokazaTeneM OICHMBAaHUS KOMIETCHIIMH Ha pa3IUYHBIX JTamax uX
dbopMuUpoOBaHUST SBISAETCS JOCTIXKCHHE OOYYalOUMMUCS TUIAHUPYEMBIX DPE3yIbTaToOB
00y4eHUs 110 AUCIUTIIINHE (MOIYITIO).

OIIK-1. CnnocoGeH cTaBUTH M peliaTh HHKeHePHbIe M HAYYHO-TEXHUYeCKHe 3aa4M B cepe cBoei
npogdeccuoHAILHOM AesITeTbHOCTH U HOBBIX MEKIMCIUIVINHAPHBIX HATIPABJIEHHUIA ¢
HCII0Jb30BAHMEM eCTeCTBEHHOHAYYHbBIX, MATEMATHYECKHUX U TEXHOJOTHYeCKHX MojeJIei

Kpurepun
OllCHHBaHMUS
Iloxa3arennb !

2 3 4 5
3HATH: OO0yuatomuiics OO0yuatomuiics OO6yuaromuiics OO0yuatomuiics
OCHOBHBIE KJIACCHI JIEMOHCTPUPYET JIEMOHCTPUPYET HETMOJIHOE JIEMOHCTPUPYET JIEMOHCTPUPYET
HEOPTraHUYEeCKUX MOJIHOE OTCYTCTBUE COOTBETCTBHE CICAYIOLUIUX | YaCTHUYHOE TOJIHOE
COCIUHCHHUH, WA HEIOCTATOYHOE 3HAHUH: OCHOBHBIX COOTBETCTBHE COOTBETCTBHUE

KJIACCOB
OCHOBHEIE COOTBETCTBHUE HEOPraHUYEeCKUX CIEeIYIOUINX A (S13% 0111704
3HAHUH:
TOJIOKEHUS CJICITYTOIITIX COEIMHEHNM, OCHOBHBIX OCHOBHBIX KJIaCCOB 3HAHWI:
3HAHUU:

COBPEMEHHOMU OCHOBHEIX KJIaCCOB MOJIOKEHUI COBPEMEHHOU HEOPraHUYECKUX OCHOBHBIX

TEOPHUH

CTPOCHHUSI aTOMa, HEOPTraHUYEeCKUX TEOPHUH CTPOCHUS aToMa U COEIUHEHMH, KJIACCOB

TEOPUU XUMUYECKOU COCOUHCHHH, XUMHUYECKOH CBSI3H, OCHOBHBIX HEOPraHUYEeCKUX

CBSI3H, DHEPTETUKH U OCHOBHBIX SHEPTreTUKU U KUHETUKHU MOJIOXKEHUI COEIUHEHNH,
11

KHUHETHUKHI TOJIOKECHU XUMHUUYECKUX PEaKiuii, COBpPEMEHHOM OCHOBHBIX




XUMHUYCCKUX

peaxkuuit,

XUMHUYCCKOTO

paBHOBECHSL, O0IIUE

CBOMCTBa pacTBOPOB,

CBOICTBa pacTBOPOB

COBPEMEHHOMN
TEOpPUH CTPOCHUS
aroMa u
XUMUYECKOU

CBSI3U, DHEPTETHKHU U
KUHETHKH

XUMHUYCCKUX

XUMUYCCKOT'O paBHOBECHU,

CBOICTB pacTBOPOB,

3aKOHOMEPHOCTEN

MIPOTEKAHUS

SJICKTPOXUMHUYCCKUX

HPOIIECCOB.

TCOpHUU CTPOCHUA

aroma u
XUMHUYECKOUN

CBA3H, DSHEPIE€TUKH U

KHUHCTUKHU

XUMHUYCCKHX

peaKkuui,

MHOI0KEHUN

COBPEMEHHOMU

TECOpHUHN CTPOCHUA

aroma u

XUMHYECKON

CBSI3H,
SHEPTETUKH
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SIIEKTPOIIUTOB, peakiuid, Jomyckatorest XHMHYECKOTO 1 KHHETHKHA
3aKOHOMEPHOCTHU XUMHYECKOTO 3HAUUTEIbHBIC OLIHOKH, paBHOBECHS, XUMHYECKHX
CBOMCTB
MPOTEKAHUS paBHOBECHS, MPOSIBIIACTCS PacTBOpOB, peaKIuid,
CBONCTB
ANEKTPOXUMUYECKHX | PacTBOPOB, HEOCTaTOYHOCTh 3HAHUH, | 3aKOHOMEPHOCTEH XUMUYECKOTO
MPOLIECCOB 3aKOHOMEPHOCTEMN 10 Py MOHATUI U MPOTEKAHUS paBHOBeCHS,
MIPOTEKAHUS 3aKOHOB, 00y4aIOIIUHCS SNEKTPOXUMUYECKH | CBOWCTB
X
ANEKTPOXUMUYECKHUX | HCIIBITHIBACT MPOIIECCOB, HO pacTBOpoB,
3HAYUTEJIbHbIC
TIPOLIECCOB 3aTpyIHEHHS TIPH JIOITYCKatOTCSI 3aKOHOMEPHOCTEH
OTIEPUPOBAHUH 3HAHUSIMH HE3HAYUTENbHBIE MPOTEKaHUsI
[P UX TIepeHoce Ha OLINOKH, ANMEKTPOXHUMHUYECK
HOBBIE
CUTYyaLluH. HETOYHOCTH, HX MPOLIECCOB,
3aTPyIHCHUS TIPU CBOOOHO
AQHAJIUTHYCCKUX orepupyer
OIEpaALUSIX. IPHOOPETEHHBIMU
3HAaHUSIMH.
3HATh: OOyyarommiics Oo6yyaromuiics Obyyaromuiics OOyyarommiics
OCHOBHEIC JEMOHCTPHPYET JIEMOHCTPHPYET HETIOTHOE | JIEMOHCTPHPYET JEMOHCTPHPYET
XUMUYECKHE MIOJTHOE OTCYTCTBHE COOTBETCTBHUE CICAYIOIINX | YacCTHYHOE MOJIHOE
MOJIOKEHHS, 3aKOHBI, | WIJIM HEJIOCTATOYHOE | 3HAHHI: OCHOBHBIX COOTBETCTBHE COOTBETCTBHE
CBEICHHS, COOTBETCTBHE XHMHYECKHX TEPMUHOB, CIIETYIOIINX CIIeITYOIINX
3HaHU:
HEOOXOIUMBIE AJIs CIIE/yFOLIIX MOJIOKEHH, 3aKOHOB. OCHOBHBIX 3HAHWIA:
3HAHWM:
NPUMEHEHUS B OCHOBHBIX Homyckatorest XUMHUYECKHX OCHOBHBIX
KOHKPETHOU XUMUYECKHX 3HAUUTEJIbHbIC OLIHOKH, TEPMHUHOB, XUMUYECKHX
MPeAMETHOHN 00JIACTH | TEPMHHOB, MIPOSIBIISIETCS TIOJIOKEHHH, TEPMHUHOB,
SKCILTYaTaluH MOJIOKEHUH, HEIOCTAaTOYHOCTh 3HAHUI, | 3aKOHOB, HO MOJIOKEHUH,
TPaHCIIOPTHO- 3aKOHOB. 0 psATy TIOKa3areyex, JIOITY CKaIOTCSI 3aKOHOB,
TEXHOJOTHYECKUX o0y4aromumincs HE3HAYUTEIIbHBIC CBOOOIHO
UCTIBITHIBAET
MallluH U 3HAUYUTEJbHbIC omnoKwy, orepupyer
KOMIIIEKCOB. 3aTpyIHEHHS TIPH HETOYHOCTH, pUOOpPETEHHBIMHU
OTIEPUPOBAHUH 3HAHUSIMH 3aTpyAHEHUs IpU 3HAaHUSIMH.

MIPU UX MEepeHoce Ha
HOBEIC

AHAJIIMTHUYCCKUX
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CUTYaIIHH. oreparnusix.
yMeTh: OO0yuaronuiics He OO0yuatonuiics OO6yuJaromuiics OO0yuatomuiics
Omnpenensr yMeeT WIH B JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHPYET
b HEJI0CTaTOYHON HETIOJIHOECOOTBETCTBHE YaCTHYHOE MOJTHOE
BO3MOXKHBI CTETIEHH yMeeT CIICIYIOIUX YMCHHIA: COOTBETCTBHE COOTBETCTBHE
e BBITIOJHSTh BBITIOJTHATD PacueThl CIIEAYIOINX CIIEAYIOIINX
HATIPaBIICH pacyeTbl OCHOBHBIX OCHOBHBIX YMCHHMN: YMCHHM:
ust TEPMOAMHAMHYECK TEPMOJMHAMHYECKUX BBITIOJTHSTh BBITIOJHSTh
T p— uX QYHKIHH, (YHKIHIA, OTIpeaesITh pacdeTsl OCHOBHBIX | pacdeTsl
B3aMMOJICHCTBHIA, OTIPECTISTh HarpaBJiicHHE TEPMOAMHAMHYECK OCHOBHBIX
KOHCTAHTHI HarpapJIcHUE XAUMUYECKHXPEaKIui, uX QYHKIHH, TEepMOANHAMHYE
paBHOBECHS! XMMUYECKHX 3HAUCHHS KOHCTAHT OTIpENeNsTh CK MX (QYHKIIHH,
XHMHYECKIX peaxmuii, 3HaYeHUS PaBHOBECHSI, CKOPOCTH HarpasJieHHE OTIPECTISTh
NpeBpaLeHHuii, KOHCTaHT XUMUYECKHX PEaKIHi. XHMHYECKHX HarpaBJIcHHE
TPHMEHATD paBHOBeCHS], Honyckatores peaxiuii, 3HaYCHHsI XUMHYECKHX
SHAHWS CKOPOCTH 3HAUUTEIbHBIC OIHNOKHY, KOHCTaHT peaxmuid,
(yHIaMEHTATBHEI XMMHYECKHX MPOSIBIISIETCS paBHOBECHS, 3HAUCHUS
XOCHOB, TIOJXOJIBI peaxmmii HEJI0CTAaTOYHOCTh CKOPOCTH KOHCTaHT
¥ METOBI XHMUH YMEHHI, 110 psijty XHMHYECKHX paBHOBeCHS],
NPHH3yICHIN noKazaresnei peaxuui. CKOPOCTH
pYrHX oOydJaronuics YMmenus XUMHYECKUX
UCIHILIAH WCTIBITHIBAET OCBOEHBI,HO

3HAYUTEJIbHbIC JIOITY CKaIOTCSI

3aTpyJHEHUS IPU
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OTIepUPOBAHUHI HE3HAUUTEIbHBIC peaknuii.
YMEHHSIMH TIPH UX OIINOKH, CBobomHO
NepeHoce Ha HOBEIE HETOYHOCTH, orepupyeT
CHTYaluH. 3aTpyIHEHHS IpU PUOOPETEHHBI
AQHAJIUTHYECCKUX MHUYMEHHSIMH,
orepanusix, MPUMEHSET UX B
HepeHoce yMEeHHI CHUTYaIHsIX
HaHOBEIE, TIOBBIIICHHOM
HEeCTaHIapTHBIC CIIO)KHOCTH.
CHUTYaIINH.
yMeTh: OO0yuaroniuiics He OO0yuatonuiics OO0yuatomuiics OO0yuatomuiics
MPUMEHSTDH 3aKOHBI, yMEEeT WIH B JIEMOHCTPHPYET HETOJHOE | JIEMOHCTPUpPYET JIEMOHCTPHPYET
TO/IXOZBI U METOIbI HE0CTaTOYHON COOTBETCTBHUE CIICAYIOUIMX | YaCTUYHOE MOJTHOE
XHMHH B CTEIeH! yMeeT YMEHHI: TPUMEHSATD COOTBETCTBHE COOTBETCTBHE
npoeCCHOHANBHON | TPUMEHSTh 3HAHHS 3HaHUS QYHIaMEHTAIBHBIX | CIEIYIOIINX CIIETYIOIINX
JeSATeIbHOCTH (byHIaMEHTaIbHBIX OCHOB, ITOAXO/IbI U METOIbl | YMCHHIi: IPUMEHSTh | YMCHHUIA:
OCHOB, IIOAXObI U XMMHH TIPH aHAJIN3e 3HAHUS PUMEHSTh
METO/IbI XUMHHU TIPH | TPO(ECCHOHATBHBIX (byHIaMEHTaNbHBIX | 3HAHUS
aHann3e curtyanuii. Jlomyckarorcs OCHOB, MTOAXOJIBI U (byHIIaMEHTaIbHBI
po(eCCHOHANBHBIX | 3HAYUTEIBHBIC OIIHOKH, METOJIbI XUMHU TIPH | X OCHOB, MOAXOIbI
CHUTyalui MPOSIBIISICTCS aHaJH3e 1 METOJIBI XHMUH
HEJOCTaTOYHOCTh YMEHHH, | MPO(ECCHOHAIBHBIX | TP aHAIN3e

0 psiAy MoKa3aTeiei,

oOyyJarorumics
HCTIBITHIBAET

3HAYUTEIbHbIE
3aTpyJHEHHS IPU
OTIEPUPOBAHUH YMEHUSIMHU

IIPY UX MEPEHOCE Ha
HOBBIE

CUTyaLlUU.

cUTyalui. YMeHHUst

OCBOEHBI, HO

JTOTTY CKarOTCS
HE3HAYUTEJIbHBIC
OIINOKH,

HCTOYHOCTH,

3aTPYAHEHHUS [IPU
AHAJUTUYECKUX
Omepanusx,

TepeHoce yMEHUM
Ha

HOBEIE,
HECTaH/IaPTHHIC

CUTyalluu.

poQeCCHOHAITEH

BIX CUTYaLlWH.

CBobGomHO
orepupyer
IPHOOPETEHHBIMU

YMEHUAMU,

MIPUMEHSIET UX B
CUTYyalUAX
MOBBIIIIEHHON

CJIO)KHOCTH.

15




BJIAJETh:
MaremaTnaeckn
MarmapaTomM u
HaBBIKAMH
HCIIOJIb30BaHUs
COBPEMEHHBIX
IMOJIXOA0B U METOJIOB
XHMHHU K OIIUCAHUIO,
aHaIu3y,
TEOPETUUECKOMY U
SKCIIEPUMEHTATHHOM
Y UCCIIEIOBAHUIO U
MOJEITUPOBAHUIO
XUMHYECKHUX
CHUCTEM, SIBJICHUU U
IIPOIIECCOBB 00BEME,

OO0yuarontuiics He
BJIAJEET WIH B
HEIO0CTATOYHOU
CTENEHH BIIAJECET
METOJaMH pacyera
TEPMOTUHAMHIYIECK
HX U
KUHETHYECKHUX
XapaKTEPUCTHK
XAMHUYECKHX
peaxuuit

OO6yuaromuiics
BJIaJIeETMETONAMU
pacyera
TEPMOJNHAMHYECKIX

1 KHHETHYECKHAX
XapaKTEPUCTHK
XUMHYECKHX PeaKIui

B HEITOJHOM O0bEME,
JIOTMTYCKAIOTCS
3HAYUTEIILHBIE OITNOKH,
MPOSIBIISICTCS
HEIOCTATOYHOCTh
BJIaJICHUSIHABBIKAMH, 110
psy mokazarenei,
oOyJaroruiics
HCIBITEIBAET
3HAUYUTENIBHBIE
3aTpyJIHCHUS IPU

OO6yJatromuiicst
YaCTUYHO BJIaJI€ET
METO/IaMH pacdera
TEPMOIUHAMHYECK
AX U KHHETHYECKHX
XapaKTEePUCTUK
XHUMUYECKHX
peaKkLuii, HaBBIKU
OCBOEHBI, HO
JTOITYCKAIOTCS
HE3HAYNTENbHEIE
OIIINOKH,
HETOYHOCTH,
3aTpyIHEHUS IPH
aHAJTUTHYECKUX
oTIepanmsx,

OO0yuJatomuiics B
MOJIHOM 00BbeMe
BJIaJEET
METOaMHU
pacuera
TEpPMOTUHAMHYE
CKHX U
KUHETHYECKHUX
XapaKTEPUCTHK
XAMHUYECKHUX
peakuuii,
CcBOOOIIHO
MIPUMEHSET
IOy YeHHBIE
HaBBIKU B
CUTYaIHIX
THOBBIIICHHOMN
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HEeOOXOOUMOM IS

MMPUMEHEHNHU HABBIKOB B

MepeHoce YMEHUI
Ha

CJIO)KHOCTH.

OCBOCHHUS HayK O HOBBIX CUTYaLIUsX. HOBBIE,
MaTrepuanax, HECTaH/IaPTHHIC
(hyHIaMEeHTaITBLHBIX U CUTYaIlUH.
MNPUKJIAIHBIX OCHOB
MaTEpUAIOBEACHUS U
TEXHOJOTUN
MaTepHaoB,
HCIIOJI30BAHUS B
npodeccnoHaITbHON
JeATEeILHOCTH
BJIaJIeTh: OOGyyaroruiics He OOGyyaroruiics BiaaeeT OOyuaroruiics OO0yyaroruiics B
HaBBIKAMU BJIQJICCT W B METOIaMHU YaCTUYHO BJIAJICCT [IOJIHOM 00beMe
HCITONTE30BaH HEJI0CTaTOYHOM TEPMOIMHAMUIECCKOTO U MeTOaMH BJIQJICCT
ust CTEIICHU BJIAJICET KHHETHIECKOTO aHaIH3a TEPMOIMHAMUIECK METOIaMHU
COBPEMEHHEI METOIaMHU XUMHUYIECKUX TIPOIECCOB; oro u TePMOIMHAMUYIEC
X TEPMOIMHAMHIECK 3HAHUSAMU OCHOBHBIX KHHETHIECKOTO CKOTO U
TOIXOIOB 1 MeTogoB | OTO M 3aKOHOMEPHOCTEH aHajam3a KHHETHIECKOTO
XHMIH K KHHETHIECKOTO MIPOTCKAHMSI XUMUYIECKH XUMUYECKHIX aHajam3a
OMHCAHMIO aHayusa MIPOIIECCOB; 3HAHUSAMU MIPOIIECCOB; XUMUYIECKHAX
b (v
aHATH3Y, XUMUYIECKHAX OCHOBHBIX CBOMCTB 3HAHMSIMHU MPOIIECCOB;
2
MOZIETHPOBAHHIO MPOLECCOB; HEOPTaHUICCKUX OCHOBHBIX 3HAHUSIMHU
B y— 3HAHUSIMU COCTMHCHUN B HEITOIIHOM 3aKOHOMEPHOCTEH OCHOBHBIX
CHCTEM. SIBICHHI 1 OCHOBHBIX o0beme. Jlomyckarorcs MIPOTEKAHMS 3aKOHOMEPHOCTE
9 v v
MPOLIECCOBB 3aKOHOMEPHOCTEH 3HAYHUTENIBHBIC OIINOKH, XUMUYECKH U TIPOTEKAHMSI
obBeMe MPOTEKAHMS TIPOSIBIICTCS MIPOIIECCOB; XUMUYIECCKH
2
HEOBXOTIMOM XUMUYICCKH HEJ0CTaTOYHOCTh 3HAHMSIMHU MIPOIIECCOB;
Ny — MPOLIECCOB; BJIaJicHUsIHaBbIKamu. [1o OCHOBHBIXCBOMCTB 3HAHUSMHU
npobeccHonaTbHOI 3HAHUSIMHU psAMy ToKa3arenei HEOPTaHUIECCKUX OCHOBHBIX
eSITeTBHOCTH OCHOBHBIXCBOMCTB o0yJaroruiics COEIMHEHMH. CBOWCTB
HEOPTaHUIECKHUX HCITBITHIBACT HaBriku ocBoeHHBI, HEOPTaHUIECKHUX
COCTMHCHUH. 3HAYUTEIIbHBIC HO JIOITyCKarOTCS COCTMHCHUH.
3aTPyIHEHHS MIPH HE3HAYNTENbHbIE CBobonHO
MIPUMEHEHUH HaBHIKOB B OIIHOKH, MIPUMEHSIET
HOBBIX CUTYaIIHsX. HETOYHOCTH, TTOJTYICHHBI
3aTPYAHECHUS TIPU € HaBBIKU B
AHATTUTUICCKUX CUTYaIIHAsIX
OTIepaImsIX, TTOBLIIICHH
MepeHoce YMEHUN ol
HaHOBEIE, CIIOKHOCTH.

HECTAHIapTHbIE
CUTYyallWH.

[[Ixanpl OLIEHNBaHUA PE3YJIBTATOB ITPOMEKYTOUHOM aTTECTALMU U UX ONMCAHUE:

dopma NPOMEKYTOYHOM aTTECTALMM: IK3aMEH.

[IpomexxyTouHast artectanus oOyyarolmuxcs B (opMe SK3aMeHa MPOBOJIUTCA IO
pe3yabTaTaM BBITIOHEHUS BCEX BUAOB YUeOHOW paloThI, MPEIyCMOTPEHHBIX YUCOHBIM
IUIAHOM M0 JAaHHOW AMCHMIUIMHE (MOAYINI0), MPU STOM YUYHUTHIBAIOTCS PE3yJIbTaThl
TEKYLIEro KOHTPOJISl yCIIEBAEMOCTH B TeueHue cemecTpa. OIeHKa CTENEeHH 10CTUKEHUS
00y4JalImMUMHCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYyYEHHs 1O AUCITUIUIMHE (MOI[}IJIH)




MMPOBOAUTCA IMPCIIOAABATCIICM, BCAYIIUM 3aHATUA 110 JUCHUIIIINHC (MO,ZIYJIIO) MCTOIOM
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DKCHEPTHOM oOueHKU. [lo wuToram mpoOMEKyTOYHOM arTecTauuy 10
JTUCHUTUIMHE(MO/YII0) BBICTABIISIETCSI OLIEHKA «OTIIMYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEIIBHO» WU

«HEYNOBJIETBOPUTEIBHO.

K HpOMe)KYTO‘{HOﬁ arreCTanuu JOITYCKAIOTCA TOJbKO CTYACHTLI, BBLIITOJIHHUBIINC

BCE BUbI Y4eOHOI1 pabOThI, MpeayCMOTpEHHBIE padoyeil MporpaMMoi MO AUCLUILIINHE

«XuMus»: BBITIOTHUIN U 0OpMUITH T1ab0paTopHble paObOThI, BHIMOIHIIA KOHTPOJIbHBIC

paboTHL.

[MIxaja oueHnBaHusA

Onucan
ue

OT1In4Ho

BrimoniHeHbl Bce BHIBI y4eOHOH paboOThI, MPEeTyCMOTPEHHBIC
y4eOHBIM 11aHoM. CTyIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUW, HABHIKOB IMPUBEICHHBIM B TaOMUIaX IOKa3aTeseH,
ONepUpyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSMHU, HaBbIKaAMH,
MPUMEHSAET UX B CUTyalUsX MOBBIIICHHOW CIOKHOCTH. [Tpu 3TOM
MOTYT OBITH JOMYIIEHbl HE3HAYUTENbHbIE OIIMOKHU, HETOUHOCTH,
3aTpyAHEHUS MPU aHATUTUYECKHUX OIEpalusiX, IePeHOCe 3HAHUMN U
YMEHUI Ha HOBBIE, HECTAH/IAPTHBIE CUTYyAINH.

Xopo1o

BoinonHeHs! Bce BUbl yueOHOU pabOoThI, IPE1yCMOTPEHHbIE
y4eOHbIM I1aHOM. CTYyJIE€HT JIEMOHCTPUPYET YACTUUHOE
COOTBETCTBUE 3HAHUW, YMEHUH, HABBIKOB IIPUBEICHHBIM B
Tabnuuaxmnokasareneil. Jlonmyckarorcs He3HAYUTEIbHbIE OLIHOKH,

HCTOYHOCTHU,3aTPYAHCHUA ITPH AHAJTIUTHYCCKUX OIICpalugx.

y)IOBJ'IeTBOpI/ITeJ'IBHO

Beimonnensr Bce BUAbl y4eOHOW pabOTHI, MPEAyCMOTPEHHBIE
yuyeOHbIM nnaHoM. CTyZEeHT JIEeMOHCTPUPYET HEMOJHOe
COOTBETCTBHE 3HAHWH, YMEHHH, HABBIKOB IIPHUBEACHHBIM B
Tabnuuax mnokaszareneld. JlomyckaioTcss 3HAYMTENbHbIE OIIUOKH,
NPOSBISIETCS. HEIOCTAaTOYHOCTh YMEHHH, MO psay IOKasaTeseH,
oOy4aronuiicss MCHBITHIBACT 3HAUUTENIbHBIC 3aTPYAHEHHUS IpPU
OTIEpPUPOBAHUY YMEHHUSIMH IIPH UX TIEPEHOCE Ha HOBBIE CUTYAIIHH.

HCYJIOBJIGTBOPI/ITeJ'IBH
0

He BbimonHeHn onuH unu 0Oojee BUIOB yueOHON paloTHI,
IPEIYCMOTPEHHBIX y4eOHbIM IaHoM. CTYIEHT JIeMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHWH, YMEHHI, HABBIKOB TPUBEICHHBIM
B Ta0nmuIax IOKasaTenel, MOMyCKAaloTCs 3HAUYUTENIbHbIE OLINOKH,
MIPOSIBIIIETCSL OTCYTCTBHE 3HAHWH, YMEHHI, HABBIKOB II0 PSIY
MoKa3aresel, CTYIEHT MCIBITHIBAECT 3HAYMTEIbHBIC 3aTPyAHEHUS
NP ONIEPUPOBAHUH 3HAHMSAMU M YMEHHSMHU NPH UX TEPEHOCE Ha
HOBBIE CUTYAIHH.

@DOH/J| OLICHOYHBIX CPEACTB MPEACTABICH B MPUIOKEHUU K JaHHOW paboueit

nporpamMme IUCHUILIINHBI.

7.Y4eOHO-MeTOAMYECKOE U HMH(POPMAIIMOHHOE OOecrieyeHne TUCIIUILINHBI.

a) OCHOBHAasl JIMTEpaTypa:
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1. Xumus [Dnexkrponusiii pecypc]: yue6. / JI.H. baunoB [u ap.]. — DaekTpoH.
naH. — Cankr-IlerepOypr: Jlawp, 2012. — 480 c. — Pexum nocrtyma: https://
e.lanbook.com/book/4040. — 3aru. ¢ skpaHa.

0) 10MOJIHUTEIbHAS JINTEepaTypa:

1. Xumusa [Onexrponnsblil pecypce]: yueo. / JILH. baunoB [u ap.]. — DnexTpoH.
nan. — Cankr-IlerepOypr: Jlamp, 2012. — 480 c. — Pexum noctyma: https://
e.lanbook.com/book/4040. — 3ari. ¢ skpaHna.

2. benkuna, E.M. OOwmas v HeopraHuyeckas XUMHs: y4eOHO-METOAMYECKOE
nocobue [DnekTpoHHBIH pecypc]: ydeb.-meroa. mocodme / E.M. benkuna, K.II.
UyrnoBa. — OnektpoH. naH. — Cankr-IlerepOypr: HUY UTMO, 2015. — 56 c. —
Pexxum nocrtyna: https://e.lanbook.com/book/91516. — 3ari. ¢ skpana.

3. Konommna, C.H. Manbiii mabopaTopHblii MNpPaKTHKyM 10 XuMud. Jlis
CTYACHTOB HampapjieHus noArotoBku 190600 - "Dkcmiayarauus TpaHCIOPTHO-
TEXHOJIOTUYECKUX MAIlMH U KOMIUIEKCOB" [DIEKTPOHHBIM pecypc]: yuebd. mocobue /
C.H. Konommna, B.A. ITuckypeBa. — OnektpoH. gaH. — Open: OpenlAY, 2014. —
128 c. — Pexxum nocrtyna: https://e.lanbook.com/book/71384. — 3ari. ¢ skpaHa.

IMosie3nas aureparypa:

1. Xumusa: yyeOHMK W TpPaKTUKyM MJis NpuKiIaaHoro OakanasBpuara / T.B.
MapreinoBa, 1.B. Apramonosa, E.b. TogynoB — M.: U3narensctBo Opait, 2015. —
394 c.

B) IPOrpaMMHoOe odecredyeHue U HHTEePHeT-PeCcypcehl:

[IporpammHoe oOecreueHre He IPeayCMOTPEHO.

DnekTpoHHBIE 0Opa3oBarebHbIe pecypchl (OHIAWH-KYpPC), COAEpIKaIliue
MaTtepuai JeKIUN (TeKCT JEKIUH U MPEe3eHTalMK), BUACO U ONHUCAHUE JIa0OpaTOPHBIX
paboT, MPOMEXKYTOUYHBIE W HMTOTOBBIE TECTHl MO MarepuajgaM Kypca IOCTYMHBI IS
W3yYEHUS Ha margpopme LMS 1o
ccpuike: https://online.mospolytech.ru/course/view.php?id=3149

NuTepHeT-pecypchl BKJIOYAOT Y4€OHO-METOJAUYECKHE MaTepHhaabl B
AJICKTPOHHOM BHJIE, NMpEJCTaBICHHBIC Ha caite http://mospolytech.ru/ B paznene
«bubnuorekay http://lib.mami.ru/lib/ebs

[Tone3nsie  yueOHO-MeTOmMYECKHE W WH(OOPMAIMOHHbBIE
MaTepUalbIIPe/ICTABICHbI HA CalTax:

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

8. MarepuajibHO-TeXHHYECKOE o0ecnedyeHne JUCHUIINHbI

Aynutopun u nadboparopun kadeapsl «Xumus» o00pydOBaHbI KOMIIBIOTEPHOH U

MYJIbTUMENUMNHON TEXHUKOU.

* Jns mpoBeneHus 1abOpaTOPHOrO MPaKTUKymMa HAa COBPEMEHHOM YPOBHE IIpHU
BBIMIOJTHEHUHW JIabopaTOpHBIX pabOT MPEAYCMOTPEHO HCIOJIb30BAHUE
CJIeIYIOIEro 000pyI0BaHUS:

1. ®OTOAAEKTPUUYECKUN KATTOPUMETP.
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. AKBaIUCTHILIIATOP.

. AHATUTUYECKUE BECHI.

. TexHnueckue BeCHI.

. DIIEKTPUYECKUH NOTYITPOBOIHUKOBBIN BHIPSIMUTENb.
. MuimmaMnepMeTpsl.

. CymmnbHbId mikad.

. OTOPOILIACTOBBIE KAJIOPUMETPHI.
. TepmomeTpsl.

10. DnekTponusepsl.

11. pH-meTp-nonomep.

12. BoiTspxkHbIC MIKA(HI.

O 01N DN K~ W

9. MeTtoguveckne peKOMEHAAIUM VIS CAMOCTOAITEJIbHON PadoThl CTYIEHTOB

[Ipuctynass k paboTe, KaxAbli CTYJIEHT JIOJDKEH IPUHMMATh BO BHUMAaHUE
CJIeIyIOLIUE TTOJOKEHUS.

9.1. JucummimnHa nDOCTPOEHAa IO MOAYJIBHOMY NPUHLMITY, KaXAbIM MOIYJb
MpeICTaBIsAeT cOOOM JIOTMYECKU 3aBEPIICHHBIN pa3jiel Kypca.

9.2. JlekumoHHbIE 3aHATHS TOCBSIIEHbl PACCMOTPEHHUIO KIIIOYEBBIX, 0OA30BBIX
NOJIOKEHUN Kypca M pa3bsACHEHUIO Y4YeOHBI 3amaHuil, BBIHOCUMBIX Ha
CaMOCTOSITENIbHYIO TPOPAOOTKY.

9.3. JlaGoparopHble PpadoOTHI MpeaHA3HAYCHBI JIsI MPUOOPETEHUS OIbITa
NpaKkTUYECKON peanu3anud OCHOBHOM mpodeccuoHanbHOW 00pa3oBaTelbHOM
nporpaMmbl. MeTtonuueckue ykazaHusi K jJaboparopHbIM paboTam MpopadaThIBAIOTCS
CTyI€HTaMHU BO BpEMsI CaMOCTOSATEIbHON MOAroToBKU. HeoO0Xomumblil ypOBEHB
MOJITOTOBKU KOHTPOJIUPYETCS Mepel MPOBEACHUEM JTa00PaTOPHBIX padoT.

9.4. CemuHapckue 3aHATHSI TPOBOIATCS ISl 3aKPEIUIEHUS YCBOEHHOU
nHpopManuu, TpUOOPETCHHUSI HABBIKOB €€ NMPUMEHEHHS [IJIsl PEIICHHS MPAKTUYECKUX
3a]1a4 B MPEAMETHOU 00JaCTH AUCIIUIUIMHBI.

9.5. CamocrosiTesibHAsi padoTa CTYJACHTOB BKJIIOYAET MPOPabOTKY JIEKIIMOHHOTO
Kypca, BBINOJHEHHE JOMAlIHUX 3aJaHui, MOATOTOBKY pedepaToB u Ip.
CamocTosiTenbHass paboTa MpeaycMaTpuBaeT HE TOJBKO MPOPadOTKY MaTepuaioB
JEKIIMOHHOTO Kypca, HO W HUX paclIMpeHue B pe3ysibTare I[OUCKa, aHaln3a,
CTPYKTYPUPOBAHUS U MPEACTABICHUS B KOMIIAKTHOM BHUJE COBPEMEHHOU MH(OpMAIUU
UX BCEX BOBMOXHBIX UICTOYHHUKOB.

9.6. Texymmnii (py0ekHbIi) KOHTPOJb ITPOBOJIUTCS B TEUEHUE KAXKJIOIO MOIYIIS,
€ro UTOTOBbIE 6PE3yNIbTaThl CKIIAJBIBAIOTCS U3 OLIEHOK IO CIIEAYIOIINM BUIaM
KOHTPOJIbHBIX MEPOTPUSITHI:

= 3al[MTa JOMAIIHUX 3aJaHul;

= 3alUTa JIabOPaTOPHBIX PadoT;

* KOHTPOJIbHBIE pa0OOTBHI.

= paboTa Ha JEKIUSIX.

9.7. OcBoeHHE IUCUUNIHUHBI, €€ YCHENIHOE 3aBEepUIeHUE Ha CTaauu
IPOMEXXYTOYHOTO KOHTPOJISI BO3MOXKHO TOJBKO MpPH PETyaspHON paboTe BO Bpems
CEMEeCTpa U IJIaHOMEPHOM MPOXOKICHUH TEKYIIETO KOHTPOJIS.
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9.8. lns 3aBeprieHus: pabOThl B CEMECTPE CTYICHT JOJKEH BBIMOJHUTH BCE
nabopaTopHbie PpabOThl, KOHTPOJIBHBICE MEPOMNPUSATHS, HUMETh IOJHBIA KOMIUJIEKT
MOJITOTOBJICHHBIX JIOMAIIIHUX 3aIaHUH.

9.9. Ilpome:xxyTO4Hasi aTTecTalMs IO pe3ylbraraM CeMecTpa MO JUCLUUILINHE
npoxoautT B ¢opme sk3ameHa. OcBoeHHE KIHOYEBBIX, 0a30BBIX MOJOXKEHUM
JTUCHUUIUIMHBI, COCTABISIONIMX OCHOBY OCTAaTOYHBIX 3HAHWUI MO HEH, MPOBOJIUTCS TPHU
MOJITOTOBKE K CJ1a4€ dK3aMeEHa.

10. MeToguyeckue peKOMEHIAUH IS NPENoAaBaTe/Is

*UreHue J€KUMKW 01O [JaHHOW JUCUMUIUIMHE PEKOMEHAYETCS NPOBOJUTH C
UCIOJIb30BAHUEM MYJIBTUMEIUNUHBIX Mpe3eHTaluil. MynpTumeanitHas mnpe3eHTalus,
BBINIOJIHEHHAs1 cpenctBamu nporpaMmbel Microsoft PowerPoint, mo3Bomser
MPENoJaBaTeIl0 YETKO CTPYKTYpUpPOBaTh Marepuan JEeKUHH, 3KOHOMUTb BpeM,
3aTpauvBaeMoO€ Ha CO3/laHHE U300paKEHUW C HCIOJNb30BAaHUEM MeJla U JIOCKH,
HanvcaHue GopMya U APYrUX CIOKHBIX OOBEKTOB. DTO JAET BO3MOXHOCTh YBEJIMUUTh
00bEM m3iaraemoro Marepuaina. Kpome Toro, mnpe3eHTanus mo3BOJISIET OYEHb XOPOUIO
WUTIOCTPUPOBATH JICKIIUIO HE TOJIBKO CXEMaMU U PUCYHKAMHU, HO U IOJIHOIBETHBIMU
dboTtorpadusimu, pUCyHKaAMHU, MNOPTPETAMHU YYEHBIX U T.J. MylIbTUMEIUHAas
IMpe3eHTalNs TO3BOJISIET OTOOpa3uTh (U3UYECKHE M XUMHYECKHE TMPOIECChl B
JUHAMUKE, YTO TO3BOJISIET 3HAYUTEIbHO YIYUIIUTh BOCHPUSTHE MaTepuasa
CTY/I€HTAMH.

* [Ipu mpoBeneHnn 1a00paTOPHOTO MPAKTUKYMa HEOOXOUMO CO3/1aTh YCIOBHSI IS

MaKCHMaJIbHO CaMOCTOSITEJILHOTO BBITIOJIHEHUS CTYACHTaMH JJabopaTopHbIX padot. [Ipu
IPOBEJICHUN JTA0OPATOPHOrO 3aHATUA Mpenojasarento pexomenayercs: 1. Ilpoepka
3a/1a4 JIOMAITHEeTo 3aJaHus MO0 TeMe JlabopaTopHOU paboThl (¢ oreHkoit). 2. OneHka
paboThI CTY/IEHTa B JIAOOPATOPUU U MIOJYYEHHBIX UM PE3Yy/IbTATOB (C OLIEHKOM).
3. IlpoBepka oTu€Ta O BBINOJHEHHOW JabopaTopHOil pabore (C oleHKoH). 4.
[IpoBenenue 3amuThl J1aOOpaTOpHON pPabOTHI (B YCTHOM WM TECTOBOW ¢opMme) Mo
TEOPETUYECKOMY U MPaKTUYECKOMY MaTepuany J1iabopaTopHOl paboThl (C OLEHKOM).
[Ipu 3amuTe naboparopHOil pabOThl CTYAEHT JOJDKEH YMETh OOBACHSTH II€JIH, 3aJ1a4H,
X0/ MPOBEJEHUSI SKCIEPUMEHTOB, UX PE3YNbTAThl, ClEJaHHbIE BBIBOABL. B mporecce
IIPOBEJICHUS ONBITOB CTYAEHTHI PACIIUPSIOT CBOM MPEACTaBICHUS O BEIIECTBAX, MX
CBOMCTBaxX, MPUOOPETAIOT MPAKTUUECKUE HABBIKHU.

*3aHATUS B aKTUBHBIX M WHTEPAKTUBHBIX (OpMax PEKOMEHIYETCS TPOBOAUTH C
HCIIOJIb30BAHUEM KOMMBIOTEPHBIX CHUMYJSLUA, MOCTAHOBKUM NPOOJIEMHBIX U
CUTYyaIlMOHHBIX 3a/1anuil. [IpoBenieHNe 3aHATUI B aKTUBHBIX U MHTEPAKTUBHBIX hopMax
JIOJKHO OBITh HANpaBIIEHO HAa WHTEHCU(UKAIMIO Y4eOHOTo Tpoliecca, yBEIMYCHUE
JOCTYIHOCTH 3HAHUN, HABBIKOB, YMEHUM, aHAIU3 y4eOHOU HMH(POpMAlUU, TBOPUYECKUN
NOJXO/ K YCBOEHHIO y4eOHOro marepuana. B xone mpoBeneHHsl 3aHSATUN CTYAEHTHI
JOJKHBI  YUYUTHCS (OPMYJIUPOBaTH COOCTBEHHOE MHEHHE, TMPABUIHLHO BBIPAXKaTh
MBICJIA, CTPOUTH JI0Ka3aTelIbCTBA CBOEW TOYKH 3PEHMS, BECTH AUCKYCCHIO, YBaKaTb
aJbTEPHATUBHOE MHEHHE. JTO JOJKHO MOMOYL CPOPMUPOBATH HABBIKU, HEOOXOUMBbIC
OymyieMy CHeruaInucTy B mpodheCCHOHANBHON AesaTeNbHOCTH. Peann3arus akTUBHBIX
UUHTEPAKTUBHBIX METOJIOB MPU U3yUYECHUU AUCHMIUIUHBI "XuMus" BO3MOXKHA HA
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JEKIUOHHBIX M Ja0OpaTOPHBIX 3aHATHUAX IyTEM IPOBENCHUS JUCKYCCHUM, MaJOroB,
Ooecell, HMCHOJB30BAaHUSA KOMIBIOTEPHBIX CHUMYIALUUMN, pazbopa KOHKPETHBIX
CUTYallMOHHBIX 3a1a4.

* CamocrosTenbHast padoTa - 3TO Haubosee BaXXKHBIN MyTh OCBOCHUS CTYJACHTaMH
HOBBIX 3HAHWI, YMEHUN, HABBIKOB IIPU U3yUEHUU JTUCHUIUIMHBL. OOpa3oBarebHas 1elb
CaMOCTOSITENIbHOI pabOThl - OCBOGHHE XMMHUYECKOW TEpMHUHOJIOTHH, (POPMHUpPOBAHHE
HaBBIKOB XMMHMUYECKOTO MBIIIJICHUS, SKCIIEPUMEHTAJIbHBIX YMEHUN, YMEHUN paboTaTh C
y4eOHOH JHUTEepaTypoil, MPOU3BOAUTH XMMHUYECKHE pacu€Thl. Pa3BuBaromas 1enb -
pa3BUTHE CaMOCTOATEIBHOCTH, YMEHHMM AHAJIU3UPOBATH SIBJICHHUS WU JI€JaTh BBIBOJBI.
CamocrosiTenbHas paboTa MOXKET ObITh MCTOYHUKOM 3HAHUMU, CIIOCOOOM MX MPOBEPKH,
COBEPUICHCTBOBAHMUS U 3aKpPEIUIEHUA 3HAHUW, YMEHHUM, HABBIKOB. OTOT BHJ
NEATEIIBHOCTH CTYACHTOB IIPOXOAUT IO KOHTpoJieM npenonasarens. [Ipu opranuzanum
BHEAYAUTOPHONH CaMOCTOSATEIbHOW pPalbOThl N0 JIUCHUILUIMHE MPENOoaaBaTeIo
PEKOMEHYeTCSl HMCIOJIb30BaTh cienyiomue ¢opmel: 1. BeimonHeHne goMaliHuX
3aJjaHuil pa3HOOOpa3HOro Xapakrepa (peuieHue 3aaay, u3ydeHne yueOHoM auTeparypsl,
noA00p WUTIOCTPATUBHOIO MaTrepuaja IO OTAEIbHBIM paslielaM Kypca B HUHTEpHET-
cetn). 2. BrimonHeHne HMHIMBHUAYalIbHBIX 3aJaHUM, HANpPABICHHBIX HA pa3BUTHE Y
CTYAEHTOB CaMOCTOSITENIbHOCTH M HWHUIMATUBBL. MHAMBHIyanbHOE 3aJaHUE MOXKET
II0JIy4aTh KaK KaX/Ibli CTY/IEHT, TaK 1 4acCTh CTYACHTOB I'PYIIIIbI.
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[Ipunoxenue 1
CTpyKTypa H conepxkaHue TUCHHUIIMHBI
«XUMHUSD> 10 HATIPABJIEHHUIO NOATOTOBKH
23.05.01 HazemMHbIe TPAHCIIOPTHO-
TEXHOJIOTHYECKHUEe CPeICTBA
3ao4Hasi popma 00y4eHus

C Buasbi yueoHoi
e | He padoThI,
M | Aea BKJII0YAsI Bujpl Do
n/ Pa3 ec| o CaMOCTOSITEIbH camMocT PMbI
n e T ceM y}opaﬁo’ry Oﬂ'{"eﬂb aTrTec
P ecT CTYIEHTOB, HOH Tanun
pa " paﬁOT n
TPYA0EMKOCTH bl
B Yacax CTyreH
TOB
J| I/ | Jla |CP [KC K. |K. |PI Pep K/ | D | 3
c| o |C |P |P |IlL P epar | p
1 1. Beenenne. OCHOBHBIE 112 11 111
3aKOHBI M IOHATUSIXUMHUHU
2 2. CrpoeHue aTroma.
[Tepuognyeckuii 3aK0H U 1341 2 12
nepuoaAnYecKasl CucTeMa
anemenToB (IICD)/1.1.
Meuneneesa.
3 3. Xumuueckas CBs3b U 15 1 I 11
CTPOCHHUE MOJIEKYJI.
4 4. TepMoxuMus. 16 1 12
5 5. KuneTnka u XMMHYECKOE 17 1 2 11
paBHOBECHE.
Karanus.
6 | 6.PactBOpEI. 1 8 1 1 12
7 | 7. OKHCIUTETBHO- 119 1 11
BOCCTAaHOBHTECIIHLHBIC
peaKIuu.
DNEKTPOXUMUYECKHE
MIPOIIECCHI.
8 8. KomIiekcHbIe COeTUHEHUSI. 110 |1 1 12
®dopma aTTecTalMH 1/ 10 +
Bcero yacoB no gucuMiviuHe B 8| 4 4 | 92
NnepBOM ceMecTpe
Jouent kadenpol «Xumbuorex», K.X.H. N.B.
ApramoHOBa
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[Ipunoxxenue
2k paboueit
mporpamme

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPAB0OBAHM S POCCUMCKOM ®EJIEPALINA

®EJIEPAJILHOE [OCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJTbHOE YUPEK/IEHHUE BBICILETO OBPA3OBAHHSI
«MOCKOBCKHNH MOJUTEXHUYECKAN YHUBEPCUTET>»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarorosku: 23.05.01 Ha3zeMHble TpaHCHOPTHO-TEXHOJIOTUYECKUE
cpenctBaOll (mpoduis): «IlepcrieKTUBHBIE TPAHCIIOPTHBIE CPENICTBAY
®dopma oOydeHus : 3a09Has

Bun npodeccuonanshoii nestensHoct: B coorBercTBUn ¢ ®I'OC BO 3++

Kadenpa: «Xumbuorex»

®OH/I OIEHOYHbIX
CPEACTBIIO JUCHUIIJIMHE
«XHUMMUS»

Cocrag: 1. [Taciopt poHa OTICHOYHBIX CPENICTB
2. OnMcanue OleHOYHBIX
cpencts:KoHTponbHas
pabora

Bomnpocsl o pazaenaM TUCHUIIIUHBI

CocraBureb: 1oueHT kadgeapol «Xumbuorex», k.x.H. U.B. ApramoHnoBa

Mockaa, 2023 roxg
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Taobu

NMOKASATEJIb YPOBHA uua
C®OPMUPOBAHHOCTHU 1
KOMNETEHUUUN



X1

nia

@I'OC BO 23.05.01

B nporecce ocBoeHus qaHHOM NUCIMIUIMHBI CTYICHT (DOPMHUPYET U IEMOHCTPUPYET CIICTYIOIITNE

KOMIIeTeHIHH:
KOMIIETEHIIN Ilepedenn Texno Dop Crenenu
UH]T ®OPMYJIMP | KOMIOHEHTOB JIorus Ma ypoBHeii
EKC | OBKA ¢hopm OlleH 0CBOCHHS
HpoBa OYHO KOMIIeTeHII M
HUSA ro
KOMIIETEHIIH | CpeICT
ifl Ba**




OIIK

Cnocoben
CTaBHUTb U
pemiaTh
WH)KCHEPHBI
€ ¥ Hay4HO-
TEXHUYECKH
€ 3a/1a4¥ B
cepe cBoeii
npodeccron
aJbHOMU
JIESITEIBHOC
TH M HOBBIX
MEXTUCITUTIT
JTMHAPHBIX
HaTpaBICHU
Mc
HCIIONTb30Ba
HUEM
€CTECTBEHH
OHAYYHBIX,
MaTeMaTuyie
CKUX U
TEXHOJIOTHY
€CKUX
MoZzeNnein

3HaTh:
- OCHOBHBIE KJIaCChI
HEOPraHUYeCKUX
COCIUHCHHUH,
OCHOBHEBIC
MOJIOKEHUS
COBPEMEHHOM
TEOPHUH CTPOCHUS
aToMma, TeOpuu
XUMHYECKON CBSI3H,
SHEPIreTUKU U
KUHETUKHU
XHUMHYECKUX
peaKumid,
XAMUYECKOTO
paBHOBeCHS, O0IITHE
CBOMCTBa
pacTBOpOB,
CBOMCTBa PaCTBOPOB
AEKTPOIUTOB,
3aKOHOMEPHOCTH
MIPOTEKAHUS
NMEKTPOXUMHUYECKU
X TPOIIECCOB;
- OCHOBHEIC
XAMUYECKHE
ITOJIOXKCHHS,
3aKOHBI, CBEJCHMS,
HEOOXOIUMBIE IS
MIPUMEHEHUS B
KOHKPETHOU
MPEaMETHOU
obnactu
IKCILTyaTaliH
TPaHCIIOPTHO-
TEXHOJIOTHYECKUX
MaIluH 1
KOMIIJIEKCOB.
YMmeTh:
- OTIpEeIIAT
b
BO3MOYKHBIE
HarpaBjieH
Hst
XAMHUYECKHU
X

TICKITHS,
CaMOCTOSTEN
pHas pabora,
nabopaTopH
asipabota

K/P

ba3oBblii ypoBeHb
- oOyyarou
Hcs
JIEMOHCTPUP
YET MOJIHOE
3HAHHE I10
H3y4aeMbIM
paznenam
XHMHH,
YMEHHE
pemarb
CTaHIAPTHBI

€ 3aJ1a4Hu.
IToBbIIEHHBIH
YPOBEHb

- oOyJarouiic
s
JEMOHCTPUPY
€T IIOJTHOE
3HAHHUE I10
H3y4aeMbIM
pasnenam
XHMHH,
CBOOOIHO
onepupyer
npuoOpeTeHH
BIMHU
YMEHUSIMU,
MPUMEHSET UX
BCUTYaLUAX
MOBBIIICHHOMN
CIIOKHOCTH.




B3aMOJICHCTBUM,
KOHCTaHTBI
paBHOBECHS
XUMHYECKUX
IIPEBPALLCHMUI,
MPUMEHSATH 3HAHUS
(byHIaMEeHTaIbHbBIX
OCHOB, MOJXO/bI U
METOJIbl XUMUH TIPU
W3Y4YEHUU IPYTUX
JTACIIUTLTNH;

- IPUMEHSTh 3HAHUS
(byHIaMEeHTaJIbHbIX
OCHOB, IMOJXO/IbI U
METObI XUMHH B
npodeccruoHanbHON
NeSATeIIbHOCTH.
Biaagerb:

- MaremaTndeckum
anmnaparom u
HaBBIKAMH
HCTIOJIb30BaHUS
COBPEMEHHBIX
MOAXO/IOB U
METOIOBXUMHUH K
OMMCAHUIO, aHAJIU3Y,
TEOPETHYECKOMY U
AKCIIEPUMEHTAIILHOM
Y UCCJICIOBAHUIO U
MOJIEJTUPOBAHUIO
XUMHYECKHX CHCTEM,
SIBIICHUM U
MIPOIIECCOB B
o0BeME,
HEOOXOIMMOM IS
OCBOEHHUS HAYK O
Marepuanax,
(byHIaMEHTAIbHBIX U
MIPUKJIAHBIX OCHOB
MaTepHaOBECHUS U
TEXHOJIOT UM
MaTepHalioB,
HCTIOJIb30BaHUS B
npodeccruoHanbHON
JeATeIIbHOCTH

- HaBBIKAMU
HCTIOJIb30BaHUS
COBPEMEHHBIX
ITOAXO/IOB M
METOJOBXUMHUH K
OTHMCAHUIO, aHATIU3Y,
MOJICTTUPOBAHHIO
XUMHUYECKHX CUCTEM,

v
ADRITALITATA_TA
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Tabmuua 2

l'[epequb OLCHOYHBIX CPECACTB 10 TUCHUIIJIHHE «XHuMHUA»

Ne Hawnwme
9] HOBaH Kparkas [IpeacraBnenue OLEHOYHOTO
ne
C XapaKTePUCTHUKA cpenctsa B POC
OLIEHO
OLIEHOYHOTO CpPEACTBA
YHOT'O
cpenct
Ba
CpencTBo KOHTPOJISI YCBOCHHSI yUeOHOTO
Koxl Marepuaiia TeMbl, pa3ealiii pa3iesioB
1 ok | AMCUHILTHHBI, OPraHU30BAHHOE KakK y4eOHOe Bompocsl mo Temam/pazaenam
BHy 3aHATHE BBUJE COOECENOBAHUSI TIUCUUATUINHBI
M EIArorn4ecKoro
(K) paboTHuKa C
00yJarommMHucs.
KontponsHa | CpeacTBo MpoOBEpKH YMEHUN MPUMEHSThH
2 KoMIIeKT KOHTPOIBHBIX
1 MOJTyYCHHBIC 3HAHUS JUIAPEIICHUS 3a/1a9 8
3a/IaHMi 110 BapuaHTaM
pabo | orpenesIeHHOro THIIA 110 TEME WIH pa3einy
Ta
(K/
P)
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IIpuMepHbIe BApHAHTHI KOHTPOJIbHON PadoThl

Bapmuanr 1

3amanue 1. TepmoxuMuueckoe ypaBHeHUE peakiiuu oopazoBanus xjaopuaa dhocdopa (I11):

2P + 3Claw) = 2PCls(ry , Ar Ho298 = =574 xJIx.

Omnpenenuth, Kakas Macca ¢pocdopa BCTynmuiia B peakiuio, eciau Beiaeanaochk 1200 kJ>k TermioTs.
3ananue 2. [Tonbp3ysch ClpaBOYHBIMU JaHHBIMH, PACCUUTATh CTaHAAPTHYIO dHepruto ['mb6ca nanHOU
peakuuu npu temmeparype 298 K u ykazarb, BO3MOXKHO JII CAMOITPOU3BOJILHOE MPOTEKaHUE
peakuuuIpyu cTanaapTHeix yenosusax: NHs ¢y + HCly) = NHaCl).

3apanue 3. OnpenenuTsb, Kak U3MEHUTCS CKOPOCTh NpaMon peakiuu: 2NO2 ) — 2NOr) + Ozr)

MIPU YBEJIMYEHUH JABJICHUS B cUcTeMe B 3 paza? CuuTarh 3Ty PEakifio AIEMEHTapHOM.

3ananue 4. Jl1s HEKOTOPOI peakiluy MePBOTo MOpPsiAKa ObLTN ONpPEIeICHBI IBE KOHCTAHTHI CKOPOCTH:
mpu 71=313 K k1=9-103 mun 1 u 7>=318 K k =1,3-102 mun~!. OnpenenuTs SHEPTUIO
aKTUBAIUM E, 1 IPePKCIIOHCHIIMATLHBIA MHOKHUTEND ko B YPAaBHEHUN AppEeHHUYyCa AJIsl 3TOI
peaknuu.3ananue 5. OnpenenuTb, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHUE PAaBHOBECHSI PEAKIUU:
2NO) + Clyp 2NOClr) , ArHog=-73,6 kJI>k, ecnu: a) TIOBBICUTH TEMIIEPATYPY B CUCTEME;

0)IIOHU3HTE O0IIEE TABIEHHE B CUCTEME; B) YBEJIMYUTH KOHIIEHTPALUIO XJIOPa; T') BBECTH
KaTaJm3arop.

Bapuanr 2

3ananue 1. CoriacHO TEPMOXUMHYECKOMY YPaBHEHHUIO pEaKIIMK TOPEHUSI METaHa:

CHuq) + 202 = CO2r)+ 2H2O(r), ArHo208 = —880 x Ik

BoIemIIOCh 104 x/[x Terorsl. OnpenennTh, Kakas Macca MeTaHa BCTYMHIIA B PEAKIIUIO.

3ananue 2. [Tonb3ysch cCipaBOYHBIMU JAHHBIMU, PACCYUTATh CTAaHAAPTHYIO 3Hepruto ['nd6ca nanHoi
peakiuu npu temneparype 298 K u ykazarb, BO3MOXHO JIM CaMOIPOU3BOJIBHOE MPOTEKAHUE
PEaKUMUIIPH CTAaHJAPTHBIX YCIOBHSIX:

CH4 ) + CO2r) = 2COqr) + 2Haw).

3amanue 3. Onpeaenurs, Kak U3MEHUTCST CKOpoCTh npaMoid peakiuu: 2NO ) + Oz ) = 2NO2 ()

[IPY YMEHbILICHUU JIaBJIeHHsI B cucTeme B 3 pa3za? CunuTarh 3Ty peakiuio IeMEHTapHOM.

3amanue 4. JIJis HEKOTOPOU peaKIuu NEPBOTO MOPSAKA OBLIN OMPECIICHBI JBE KOHCTAHTHI CKOPOCTHU:
mpu T1 =298 K k1=2,2-103 mun -1 u To=303 K kr=4,1-10-3 mun ! . Onpenenautb SHEPTUIO
aKTUBAIUU E, M IPEIIKCIIOHCHIIMAILHBI MHOKUTENb ko B YPAaBHEHUU AppEHHUYyCa JJI dTOH PEeaKITHH.
3ananue 5. OnpeaenuTs, B KAKYIO CTOPOHY CMECTHUTCS TMOJI0KESHNE PABHOBECHS PEaKIIUU:

2CuO) + COr) [2] Cuz0) + CO2(ry), ArH < 0, ecitu: a) yBEIHYUTH TEMIIEPATypPy B CUCTEME;

0) yMEHBIIUTH O0IIIee JaBICHUE B CHCTEME; B) YBEIIMYUTh KOHIICHTPAIUIO OKCHJIA YITIEpo/ia

(IT);r) ymenbmuTh napimaibHoOE naBieHue okcuaa yriepoza (I); x) BBectu katanuzarop.

Bapuant 3

3ananue 1. B pe3ynbrare peakiiuu, TepMOXMMHUECKOE YpaBHEHHE KOTOPOM:

CoHsOH (i) + 302 (2] 2CO2r) + 3H20x), Ar Ho208 = —1374 x /I,

BbenmIoch 710 k/[k TemoTsl. Beluncinnte Maccy 3TaHOIA, yYaCTBYIOIIETO B PEAKIIMM OKUCIICHHUS.
3amanue 2. [Tonb3ysch CripaBOYHBIMU JaHHBIMH, PACCYUTATh CTAHIAPTHYIO dHEpruto ['nd60ca nanHoi
peakuuu npu temneparype 298 K u ykaszarb, BO3MOXKHO JIM CaMOIIPOU3BOJIBHOE IIPOTEKaHUE
PEaKIUUIIPU CTAaHAAPTHBIX YCIOBUSIX:

CO2 ) + SO2¢r) = SO3(r) + COy.

3amanue 3. Onpenenurp, Kak B3MEHUTCST CKOPOCTh mpsimoit peakuu: 2NO ) + Cla (= 2NOCl (1

IIPY YMEHBILIEHNUHU KOHLIEHTpauuu okcuza azora (II) B 2 paza. Cunurars 3Ty peakuuio 31€eMEHTapHOM.
3amanue 4. JIJis HEKOTOPOU peaKIuu MEPBOTO MOPSAKA OBLITN OMPECIICHBI BE KOHCTAHTHI CKOPOCTH:
mpu 71=353 K k1=7,5102mun "' u 7»=373 K k2= 9,4:10-2 mus ~L. Onpenenurs YHEPrUI0
akTuBanuu E. 1 pedKCIIoOHeHIIMATbHBI MHOKHUTEND ko B YPaBHEHUN AppeHHyca AJisl 3TOi 23
peakuuu.3ananue 5. OnpeaenuTh, B KAKYt0 CTOPOHY CMECTHUTCS IOJIOKEHUE PAaBHOBECHS PEaKIUH:



CHyr+ 2H20 ) [2] CO2y+ 4H2 (), ArH <0, ecnu: a) yBeTUUHUTH TEMIIEPATYPY B CUCTEME;
0) MOHU3HTH OOIIIECE IaBJICHHE B CHCTEME; B) YBEIMYHUTh KOHIICHTPAIIUIO METAaHA;
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T') IOHU3UTH MMAPIUATBLHOE ABIICHUE METAHA; /1) BBECTH KaTaJlu3arop.

Bapuanr 4

3amanue 1. TepmoxuMuueckoe ypaBHEHHE PeaKIuy THApon3a xjaopuaa pocdopa

(V):PClsm) + HoOqy = POCl3) + 2HCl (), ArHozos =—170 xJIx.

Omnpenenuts, Kakas macca xjopuaa hocdopa (V) BcTynuiia B peakiiiio, €CJiu TEIIOBOM

addexrcoctaBun 520 k/[xk.

3ananue 2. [Tonb3ysach CpaBOYHBIMU JAHHBIMU, PACCYUTATh CTAaHAAPTHYIO 3Hepruto ['nd6ca nanHoi

peakiuu npu temneparype 298 K u ykazarb, BO3MOXHO JIM CaMOIPOU3BOJIBHOE MPOTEKAHUE

PEaKUMUIIPH CTAaHJAPTHBIX YCIOBHSIX:

SO2 ) + NO2r) = SO3 () + NOg).

3ananue 3. OnpenenuTh, BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh YCIOBHOM MPSAMOI peakuuu:
2A@+*Bwy = Cn+ D

MIPHU YBEJIMYEHUN 00beMa CUCTEMBI B 2 pa3a, €CJIHM 3Ta PEAKIIHs dJIEMEHTapHasl.

3ananue 4. OnpenenuTthb, Ha CKOJIBKO IPalyCcOB HEOOXOIUMO MOBBICUTH TEMIIEPATYPY, YTOOBI

CKOpOCTb peakuuu Bo3pocia B 500 pa3, eciiu TemnepaTypHbli KO3((GULIHUEHT CKOPOCTU PEAKIUH Y

=2,5.

3aganue 5. OnpenenuTb, B KAKYI0 CTOPOHY CMECTUTCS TOJIOKEHUE PABHOBECHS

peakuun:2CO) + O [2] 2CO2(r), ArHo29s <0, eciu: a) HOBBICUTB 0OIIee NaBICHHE B

CUCTEME;

0) YBETUYHUTH TEMIIEPATYPy B CUCTEME; B) YBEIMYHUTH KOHIIEHTpaIuto okcua yriepona (11);

I') 3aMEHUThH KUCIIOPO HAa BO3IYX.

Bapuant 5
3amanue 1. B pe3ynbrare peakiuu, TepMOXUMHUECKOE YpaBHEHUE KOTOPOH
4FeSyx) + 1102 () [2] 8SOxr) + 2Fe203(x), Ar Ho208 = —3310 kJ[k,
BeIZIETIIIOCH 350 KJIk TernoThl. BerancauThk Maccy obpaszoBaBiierocst okcuaa xenesa (I11).
3amanue 2. Ilomp3ysch CHpaBOYHBIMH JaHHBIMH, PAcCUMTaTh CTaHAApPTHYIO SHepruro [ubOca
JaHHOWpeakiuu npu temmneparype 298 K u ykazarb, BO3MOXHO JI1 CaMOIIPOU3BOJILHOE TPOTEKAHUE
JAHHOM peaKkuu P CTAHIAPTHBIX YCIOBUAX:

2CH4 () + COx2r) = CH3COCH3 (1) + H2O(p.
3ananue 3. OnpeaenuTs, BO CKOJIBKO pa3 U3MEHHUTCSI CKOPOCTh MPSMOI peakuu:

Ha ) + 12 () = 2 Hly

IIPU OJHOBPEMEHHOM YMEHBIIEHUU KOHIIEHTPALIMK BOJOpoaa U iona B 3 paza? Cuuraiite 3Ty
PEAKLIHIO DIIEMEHTAPHOM.
3aganue 4. Beruuciuth, pu Kakoil Temneparype 72 3aBepLINTCs HEKOTOpasi peakuus B TeueHue =30
MUH, eciy pu Temneparype 71 = 25°C ona nporekaer 3a f1 = 3 4aca. TemneparypHblil kosdduiment
CKOPOCTH peakiuu y = 3.
3aganue 5. OnpenenuTpb, B KAKYI0 CTOPOHY CMECTHUTCS IIOJIOKEHHUE PAaBHOBECHS
peaxmun: 2Ha ) + Oz 2H>O(r), ArHo9g <0, eciu: a) TOHU3UTH OOIIIee JaBJICHUE B

CHCTEME;
0) MMOBBICUTH TEMIIEPATYPY B CUCTEME; B) T0OABUTH BOJAOPO/I; T) JOOABUTH MapPhl BOBI.

Bapuanrt 6

3ananue 1. [TomyueHnue a30THOM KMCIIOTHI IPOUCXOAUT B COOTBETCTBUU C

ypaBHeHneM4NOa(r) + O2¢) + 2H20 ) (2] 4HNOs(x) , ArHozos=— 252 kJIxk.

OmnpenenuTh Maccy 00pa30BaBIICIHCS KUCIOTHI, €CITH BBIASTIIOCH 138 K/ TETUIOTHI.

3ananue 2. [lonb3ysch cCipaBOUYHBIMM JaHHBIMU, PACCUMTATh CTaHAAPTHYIO 3Hepruto ['nboca nanHoM
peakuuun npu Temneparype 298 K u ykaszarb, BO3MOXHO JH CaMONPOU3BOJBHOE MpPOTEKaHHE
peakiuuipy cTanaapTHEIX ycaoBuax: CoHsOH ) = C2Hary + HaOgx). 25
3anganue 3. OnpeaenuTh, Kak U3BMEHUTCSI CKOPOCTh YCIIOBHOW JIEMEHTAPHOM PEeaKIIUHU:



Aw +2Br = Cq,
€CJTU KOHIIEHTPAIMIO BEIecTBa A yBEIMYMIIM B 2 pa3a, a KOHIICHTPAIIUIO BellecTBa B ymMeHbIIMIN B
2pa3a.

26



3ananue 4. HauanbHas Temneparypa peaxiuu 71 = 20°C. Onpeaenurb, 10 KaKOro 3HaYCHUS
HE0OXOMMO TMOBBICUTH TeMmepaTypy 72 , 4ToObI CKOPOCTh peakIuu yBeiauuuiach B 150

pas.TemmneparypHbIii KO3GOUIIMEHT CKOPOCTH peakIuu y = 2,2.
3aganue 5. OnpenenuTh, B KAKOM HAPABJICHUH MPOU30MIIET CMEIICHIE PABHOBECHS: a) TIPH
MTOHIKEHUH O0IIETo AaBlIeHUS B CUCTEME; 0) MPU MOHUKEHUH MapIMaIbHOTO JaBICHUS KHUCIOPO/a;

B)IIPY TIOHM>KEHUH TEMIIEPATyphl B CHCTEME: o
2NOq) + O2ry [2] 2NO2), ArH 298 <0.

Bapuanr 7

3ananue 1. JlaHo TepMOXMMHUYECKOE YPaBHEHUE PEAKIIUU PA3IOKEHUs HOUA TraJlIus

(I0):2Gal3@) = 2Gag) + 3lom), ArHozgs =440 xJxk.

PaccunraiiTe KOMHMUECTBO TEIIOTHI, HEOOXOAMMOe /sl paznokeHus 15,3 r Gals.

3ananue 2. [loap3ysack cipaBOYHBIMM JAHHBIMM, PACCUNUTATh CTaHIApTHYIO SHepruto ['mb0ca nanHoH
peakiuu npu temneparype 298 K u ykazarb, BO3MOXHO JIM CaMOIPOU3BOJILHOE MPOTEKaHUE
peakuuuIpu cTanaapTHeIX yenoBusax: CO ) + Clyr = COCl; ().

3amanue 3. OnpenenuThb, BO CKOJIBKO pa3 HEOOXOAMMO YBEIMYUTH KOHIICHTPAIIMIO BEIIECTBA A JIst
yCKOpeHHus B 16 pa3 ycinoBHOU npsAMoi peakiuun:2A ) + By = Cr) + D), eciu 31a peakuus
JNIeMEHTapHasl.

3ananue 4. J{1s1 HEKOTOPOH reTEPOreHHON peaKklMy SHEPT U aKTUBALUU

E.=100 x/Ix/monb. Onpenenute, BO CKOJIBKO pa3 YBEIMYUTCS CKOPOCTh XMMHUECKOHN peakluy npu
nosslieHUH TeMieparypsl ot 71= 20°C no 7> = 60°C.

3ananue 5. OnpenennuTs, B KAKOM HallpaBICHUHM CMECTUTCS IIOJI0KEHUE PAaBHOBECHS B CUCTEME:!
2COr) + O [2]) 2CO2 (1),  ArHo98=— 566 x]Ik, eciiu: a) MOBBICUTH TEMIIEPATYPY B

CUCTEMC;0) YBETMYHUTh KOHIICHTpaIuio okcusa yrinepona (I1); B) moBeicuTh 0011ee 1aBICHIE B
CUCTEME; I') BBECTH KaTaJu3aTop.

Bapuanr 8
3aganue 1. ComtacHO TEPMOXMMUYECKOMY YPAaBHEHUIO PEAKIIMN OKUCIICHUS TITFOKO3bI:
CsH1206 + 602 = 6CO> + 6H20, Ar Hozgg = —2800 x /I,
BbIIennI0Ch 730 kJ[>k TemnoTel. PaccunTaTh Maccy mpopearupoBaBIIEH TITIOKO3BI.
3ananue 2. [Tonb3ysch cipaBOYHBIMU JaHHBIMU, PACCUUTATH CTAaHAAPTHYIO SHepruto ['mb66ca nanHoiM
peakuun npu Temmeparype 298 K u ykaszarb, BO3MOXHO JM CaMONPOU3BOJIBHOE MPOTEKAHUE
PEaKIUUIIPU CTAaHAAPTHBIX YCIOBUSIX:
CsHer) + 3Hzr) = Co Hiz(n).
3ananue 3. OnpenenuThb, BO CKOJIBKO pa3 HEOOXOAMMO YMEHBIIUTH KOHIIEHTpallMIo BenlecTBa B s
3amemsieHus B 9 pa3 ycloBHOM npsiMoit peakiuu: A+ 2By = Cr)+ D), €ciu 9Ta peakuus
3JIeMEHTapHas?
3amanue 4. [ HEKOTOPOI TE€TEPOTCHHON peaKIuu dHepTHs akTuBauu £, = 80 kJ>k/MOIIb.
Onpenenutb, BO CKOJBKO pa3 YBEIMYUTCS CKOPOCTb XUMHYECKOM peakiuu Tpu
noBbiieauuTeEMIeparypsl ot 71=30°C go 7> = 70°C.
3aganue 5. OnpenenuTh, B KAKOM HAPABJICHUH MPOU30MIET CMEIICHUE PABHOBECHS: a) TIPU
MTOHIKEHUH O0IIIETo AaBIeHUs B CUCTEME; 0) MPU MOHUKEHUH MapIHaIbHOTO JaBICHUS KHCIOPO/a;
B)IIPY TOBBIIIEHUH TEMIIEPATYPhI B CUCTEME:

Nom+ 02 [2) 2NO¢r), ArHo9g =+180 kIx.
Bapuant 9
3ananue 1. B pesynbrare peakiuu, TEpPMOXUMUYECKOE YPABHEHHE KOTOPOM:

S+ 2C02 (r) (2] SO2t) + 2CO¢r), Ar Ho298 = 269 K/, nomtotunock 810 k[ Termnorsl. OnpenenuTs
Maccy oOpa3zoBasierocst okcusa cepsi (IV).

3amanue 2. [Tonp3ysach ClipaBOYHBIMY TAHHBIMU, PACCUUTATh CTAHJIAPTHYIO dHEpruto [ mb60Oca naHHOK
peakunun npu Temneparype 298 K u ykaszarb, BO3MOXHO JM CaMOIPOM3BOJIBHOE IPOTEKAHUE



peakuuunpy cTangapTHeIX ycnoBusax: CO ) + 3Har = CHa () + HaOgr).
3ananue 3. OnpenenuTh, KAK U3MEHUTCS CKOPOCTb MPSIMON peaKIuu:
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2CuS) + 302r) = 2CuO¢r) + 2SO0z
IIPY YMEHBIIICHUH JIABJICHUS B CUCTEME B 2 pa3a, €CJIM 3TO T'€TEPOTreHHasl peakius 2-ro nopsiaka?
3amanue 4. [1pu 71 = 120°C HekoTopast peakius 3akaHIuBaeTcs 3a 15 muH. Paccuuraiire, uepes
KaKoeBpeMsl 3aKOHYHUTCS 3Ta peakius npu 72 = 140°C, ecnu TemmnieparypHbiid K03(pPHUIHEHT CKOpOCTH
peakuum y = 3,5.
3aganue 5. OnpenenuTh, B KAKYI0 CTOPOHY CMECTHUTCS TTOJIOKEHNUE PAaBHOBECHS
peaxruu:CClyery) + 2H20 () [2] COy+ 4HCl vy, A-H <0, ecin:
a) YMEHBIIUTH TEMIIEPaTypy B CUCTEME; 0) MOHU3UTH O0IIIee JaBICHUE B

CUCTEME;B) MOBBICUTDH MapLHAIBLHOE JaBICHUE YETHIPEXXIIOPUCTOTO YITIEPOa;
') YMEHBIIUTH KOHIICHTPAIUIO HCXOAHBIX BEIIECTB; /1) BBECTH KaTaanu3aTop.

Bapuanr 10

3ananue 1. TepmoxuMHuueckoe ypaBHEHHE PEAKLIUU TIOTYUYEHUS JKEIe3a UMEET

Bum:Fe:03q) + 3CO¢ 2Few) + 3COor), ArHo298 =27 xJIx.

Ompenenuth Maccy okcuna xkenesa (I11), koTopas BecTynuia B peakiyio, eClid TEerI0BOM
addexrcoctaBun 310 k/[x.

3amanue 2. [Tonp3ysach ClipaBOYHBIMY TAHHBIMU, PACCUUTATh CTAHJIAPTHYIO dHEpruto [ mb0Oca nanHoH
peakuuun npu Temneparype 298 K u ykaszarb, BO3MOXHO JM CaMOIPOM3BOJIBHOE IPOTEKaHHUE
PEaKUUUIIPH CTAaHJAPTHBIX YCIOBHSIX:

C2Ho + H2Or) = CH3CHOy.

3amganue 3. OnpenenuTtp, Kak U3MEHUTCS CKOPOCTh mpsiMoid peakiuu: 2NO) + Ozr) = 2NOx(p

P YBEJIMYEHUU KOoHLIeHTpauuu okcuaa azota (1) B 3 paza. Cuurars 3Ty peakiuio 3JIeMEHTapHOM.
3ananue 4. Boraucaute, Ha CKOJIBKO TPajyCcoB HEOOXOIMMO YBEIHUUTh TEMIIEpATypy AJsl yBETUUCHUS
ckopoctH peakiuu B 100 pa3. TemneparypHblii KO3(GGUIIMEHT CKOPOCTH PEAKIIMU paBeH Y = 2,3.
3ananue 5. OnpenenuTthb, B KAKOM HapaBICHUH MPOU30UIET CMEIIEHUE MOJIOKEHUSI PABHOBECHS
seucteMe: Copagur) T 2N2O() [2) CO2 () + 2N2 (), Ar Hozgg >0,

€CJIM: a) IOBBICUTH OOIIIee IaBJICHUE B CUCTEME; 0) TOHNU3UTH TEMIIEPATYpy B CUCTEME; B)
YBEITUYUTHKOHIICHTpAIMIo okcuaa azora (I); r) BBecTu karanmuzaTop.

Kputepun omeHKH: KaX10€ 3aJaHUE OIIECHUBACTCs U3 4-0alioB;
- OLICHKA «3a4TEHOY» BBICTABJISETCS CTYACHTY, eciii HabpaHo 10 — 20 6amios;
- OIICHKA «HE 3aYTEHO» BBICTABIIAETCS CTY/ACHTY, ecii HabpaHo 0 — 9 6amios.

Bonpocsl o pasaesam QU CHUATTHHBI
(11 MOATOTOBKM K KOJUIOKBHYMAaM U IK3aMeHY)

1. Knnaccudukanust 1 XuMU4eCKHe CBOMCTBA OKCUIOB.

2. Knaccudukanus 1 XuMU4YeCKHE CBOWCTBA KUCIIOT.

3. Kiaccudukanus u XuMu4eckre CBOMCTBa OCHOBAHUH.

4. Knaccudukanus 1 XMMAYECKUE CBOMCTBA COJICH.

5. KBaHTOBO-MexaHM4YeCcKass MOJEIb CTPOEHUs aroma. YpaBHeHHe BouHbI JI. [le bpoiurd. [IpuHnun
HeonpeneaeHHoCcTH | eizenOepra. BonmHoBas Gynkmus. ATomHas opOUTab.

6. KBantoBsbIe uncna u ux Gpu3ndeckuii cMpicit. DOpMEI s-, p-, d- aTOMHBIX OpOuTaIIeH.

7. DneKTpoHHAas CTPYKTypa aToMOB. [ [pMHIIMIIBI 3a110JTHEHUSI SHEPTETUUECKUX YPOBHEN U MOAYPOBHEN
aromax. IIpuHuun nHammenbswien sHepruu. IIpaBmno KineuxoBckoro. IIpmHnmn Ilaymu. IlpaBuio
XyHJa.

8. DnexkTpoHHBIE KOH(UTYpalMud aroMoB djeMeHToB [lepuomuueckoil cucremel. s-, p-, d-, f-
JNIEKTPOHHBIE CEeMEeWCTBAa BJIEMEHTOB. OIEKTPOHHBIE (OPMYIbl U BJIEKTPOHO-TpaduuecKue
quarpaMmbl aTOMOB B OCHOBHOM M BO30YXJEHHBIX COCTOSIHUSIX. OJIEKTPOHHBIE (QOPMYINBI U
ANIEKTPOHO- rpapuuecKre TuarpaMMbl HOHOB.



9. Cospemennas ¢dopmynupoBka Ilepuonunueckoro 3akona [[.M. Menneneesa. Ilepuomgmueckoe
W3MEHEHUE CBOICTB 3JIEMEHTOB B COOTBETCTBUM C MNoOioxkeHHWeM B llepumogmueckoil cucreme
(pa3Mep aroma, S3HEpPIHsi HOHU3ALUH, CPOACTBO K AIEKTPOHY, NEKTPOOTPHULIATEIBHOCTB).

10. Xumunueckas cBsizb. OCHOBHBIE BUbl XMMUYECKON CBSI3U. XapaKTEPUCTHUKA XMUMHYECKOW CBA3M:
JUTMHA, YHEPTHUsl, KPaTHOCTh CBSI3W, BaJIEHTHBIN yroj. KprBas MOTEHIIMATILHONW SHEPTHH MOJIEKYJIbI
BOZIOpOZA.

11. KoBasienTHast xumudeckas cBsi3b. OCHOBHBIE TOJIOKEHMsI MeToja BasieHTHbIX cBsizeit (MBC).
IToHsiTHE BaJEHTHOCTHU 3JIEMEHTOB. G- U - CBsI3U. CBOMCTBA KOBAJIEHTHOM CBSI3M: HACBIIIAEMOCTb,
HaMpaBJIE€HHOCTb, OISPHOCTD.

12. OGMeHHBII U JOHOPHO-AKIENTOPHBIN MEXaHW3Mbl 00pa30BaHMsI KOBAJICHTHOM CBSI3U.

13. TonapHOCTH KOBaJIEHTHOM CBA3U. JIMMONBHBIE MOMEHT XUMUYECKON CBA3U. [IMMONBHBIH MOMEHT
MHOTOaTOMHBIX MOJIEKYJ. Paccmorpers mosiekyisl CO2 u SO».

14. OcHOBHBIE TOJNOXEHUS TEOPUM TUOPUIAM3ALMU aTOMHBIX opOuTanei. [lpuBecTu mnpUMeps
COCIMHCHHWH C THUMAMHW THOpUIW3AIMM: Sp-, sp2-, sp3- ruOpuausanuen. [‘eomerpuueckas dopma
MOJIEKYJI.

15. HWonHasg cBa3p. CBONCTBA MOHHOM CBSI3U: HEHACBIIIBIEMOCTb, HEHANpPaBIEHHOCThb. (CBOWCTBA
COCIMHEHMI C NOHHOM KPUCTAJUNINYECKON PEIIETKOM.

16. Meramnnueckas cBsi3b. CBOMCTBA METAINIMUECKOM CBS3H.

17. TlepBbIii 3aKOH TEPMOAMHAMUKH. BHYTpeHHsAs oSHeprus. OHTanmpnus. TemnoBoir 3ddext
U30XOPHOTO ¥ M300apHOTO MPOIIECCOB.

18. TerumoBoili »ddexkr xumuueckoi peakuuu. 3akoH l[ecca. TepmMoxuMmHuUecKHe YypaBHEHHUSI.
CrangapTHas SHTaJIbIUS 00pa3oBaHUS BellecTBa. PacueT craHIapTHONM SHTANBIUU XUMUYECKOU
peakuuu.

19. BTopoii u TpeTuil 3aKOHbI TEPMOJMHAMUKH. DHTponusi. CTaHIapTHas SHTponus BemecTBa. Pacuet
CTaHJAPTHOM SHTPOIUHA XUMUYECKON PEAKIUU.

20. Dueprus I'm66ca. Kpurepuii caMonpon3BOJIbHOTO MPOTEKAHUS MPOIIECCOB B 3aKPBITHIX CHCTEMaX.
Pacuer cranmapTHoi sHeprun [ MOOCca XMMUYECKOH peakiny.

21. OcCHOBHbIE TOHATHS XMUMHYECKOM KHHETHUKH. ODIIEMEHTapHble peakuuu. MexaHu3M peakiuu.
CKopoCTh TOMOT€HHOM XUMHUUECKOH peakinu. DaKkTopsl, BIUAIONINE HA CKOPOCTh PEAKIINH.

22. OCHOBHOW 3aKOH XHMHUYECKOW KHHETHKM (KWUHETHUYECKHUW 3aKOH JCHCTBYIOIIMX Macc).
Kunernueckoe ypaBHeHue peakuuu. KoHcranta ckopoctu peakiuu. Ilopspok peakuuu u
MOJIEKYJISIPHOCTh peakIuu. Pa3MepHOCTh KOHCTaHThI CKOPOCTH PEAKIIMH.

23. BausHue TeMrmepaTypel Ha CKOPOCTh peakiuu. TemmeparypHbIi KOI(PQOUIIMEHT CKOPOCTH
peakuuu. YpaBHeHue AppeHnyca. DHeprusl akTUBALIMH.

24. Ob6parumble M HeoOpaTHMBIE TpoLEcCh. XHMMHUYECKoe paBHOBecue. KoHcTaHTa paBHOBecCHS.
®daKkTophl, BIMAIONIME HAa XUMUudeckoe paBHoBecue. [Ipunnun Jle [llarense-bpayna.

25. PactBopbl. CoBpeMEHHBIE NPEACTABICHUS O (PU3HKO-XMMHUYECKUX IIpoIeccax o0pa30BaHMUs
pacTBOpoB. DHepreTuka mnpoiecca pactBopenus. ConpBaTanus (ruaparainusi). HeHnachlleHHBIH,
HACBILLICHHBIN U MEPECHIIIEHHBIA PACTBOPHI.

26. Cnoco0bl BhIpaK€HHS KOHILIEHTPAIlMM PACTBOPOB: MaccoBas JA0JsA, MOJSpHAas A0S, MOJSpHAs
KOHIICHTpAIMs, MOJISUTbHASL KOHIICHTPALIHS, MOJISIpHAsl KOHIICHTPAIHsI SKBUBAJICHTA.

27. PactBOpBl 31€KTpOJUTOB. OCHOBHBIE MOJOXKEHUS TEOPHUHM SIIEKTPOIUTHYECKOW IHCCOLMALNU
Appenuyca. CreneHb AMCCOLMAIMM, KOHCTaHTa aucconuanuu. DakTophl, BIMUSIONIME HA HHUX.
CunbHbIe U cladble YEKTPOIHUTHI.

28. PaBHOBecHsi B BOJHBIX pacTBOpax CJIa0bIX OAIIEKTPOJIUTOB. 3akoH pa3BereHus OcTBasibaa.
Crynenuaras qucconuanusi.

29. DnexTponuTudeckas aucconuanus Bojbl. MoHHOe mpou3BeneHue Bojabl. BonoponHslii u
TUAPOKCUIHBIN MOKA3aTENN CPEBI.

30.  OkHCIHTETBHO-BOCCTAHOBHTENbHBIC peakuuu. Cremenb oxkucaeHHsA. OKHUCIUTENH 34l

BoccTaHoBuTenM. Knaccudukanus oKuCIuTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHA.



31. MeTtoa »neKTpoHHOTO OajlaHca JJisi COCTaBICHUS YPAaBHEHHH OKHCIIHTEIIBHO-BOCCTAHOBUTEIBHBIX
peaKumii.
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32. Dnekrpoxumuyeckue mnpouecchl. IloHsTHe 00 »37I€KTpoae M 3IEKTPOJHOM IOTEHILHAJIE.
Bo3HUKHOBEHHE ABOWHOTO 3IEKTPUYECKOTO CJIOS M CKayka MOTEHIMala Ha TPaHUIle MeTall —
AIIEKTPOJIUT.

33. ITpunHIMn paboTh TaTbBAaHUYECKUX AIEMEHTOB (Ha mpumepe 3aemenTa Jlanudnsa-Axoou). AHon u

katoz. TokooOpasyromas peakiysi. DIEKTPOABIKYIIAsl CHla FAJIbBAHUYECKOTO AIIEMEHTA.

34. CrangapTHBIN BOAOPOAHBIN 371eKTpoa. CTaHAapTHBIN 3JIEKTPOIHBIN MOTEHIMAN. P cTaH1apTHBIX
AJIEKTPOJHBIX MMOTEHIIMAIOB METAJUIOB. 3aBUCUMOCTD 3JIEKTPOIHOIO MOTEHIIMAIa OT KOHIIEHTpAluu
MOHOB U OT Temreparypbl. YpaBHenue HepHcra.

35. TanpBanuueckue snemeHThl. Pacuer 3J[C u paboThl TrajdbBaHUYECKOTO DJIEMEHTA.

KoHueHTpaloHHble ralbBaHUYECKHE HIEMEHTHI.

36. Ilonspuzanuus nexkTpoaoB. KoHIieHTpallnoHHast U AIEKTPOXUMUYECKAs MTOJIIpU3aLus.

37. Akxkymynstopsl. [IpuHITUI paboThl CBUHIIOBOTO aKKyMYJISITOPA.

38. Onexrponus. IloreHuman pasznoxeHusd. 3akoHbl Dapajes. DIEKTPOXMMHMUECKUM HKBHUBAJICHT.
Koaddunment BpIxoma mo Toky.

39. DnexTpoiau3 ¢ HEPACTBOPUMBIM M PACTBOPUMBIM aHoaaMu. llocinenoBaTenbHOCTH NMPOTEKAHUS
AQHOJTHBIX U KaTOAHBIX MTPOLIECCOB MPU JIEKTPOIU3E BOAHBIX PACTBOPOB (IIPUBECTH MTPUMEPHI).

40. IIpumeHeHHE >IEKTPOIM3a B TEXHMKE: MOITYYEHME M OYMCTKA BEIIECTB, HAHECEHUE MOKPBITUI.
PaccMoTpeTh 371eKTpoIin3 BOAHOTO pacTBOpa XJIOPHAa HATPUS C HHEPTHBIMU JIEKTPOAAMHU.

41. Kopposust meramioB. Knaccuukaruss KOppO3HOHHBIX MPOLIECCOB MO XapakTepy KOPPO3HOHHBIX
pa3pyLICHUI U IO MEXaHU3MY MTPOTEKaHUSI.

42. DnekTpoxuMuuecKkass Koppo3us. MexaHu3M 3JIEKTPOXUMUYECKON KOPPO3UH, AHOIHBIE U KaTOAHbIE
nporecchl. TepMogMHAMHUYECKass BEPOSITHOCTh MPOTEKAHHUS BJIEKTPOXUMHYECKON KOPpPO3HH.
Bonopoanas u kuciaopoaHas 1enospu3anus.

43. DnexkTpoxuMuuecKas Kopposus. Paznuunbple ciiydanm oOpa30BaHHS KOPPO3HOHHBIX TajbBaHOMAP
(mIpu KOHTAaKTE JBYX pa3jIMYHbIX METAJJIOB, IPU KOHTAaKT€ METalla U €ro COEAMHEHHS).
DJEeKTPOAHBIE MPOIIECCHl B Pa3IMYHBIX KOPPO3ZUOHHBIX cpefax (IPUBECTH MIPUMEPHI).

44. Kopp0o3nOHHBIE IPOLIECCHI, TPOTEKAIOLIUE TIPU ANEKTPOXUMUUYECKON KOPPO3UH MaJIOyTIIEPOAUCTOM
ctanu. Koppo3us npu HepaBHOMEPHO a’pariuu.

45. Metoapl 3aIIUTHl METAJUIOB OT AIEKTPOXUMHUYECKONW KOPpO3UHU: 00paboTKa Cpeibl, HaHECCHHE
3alIUTHBIX MIOKPBITUH, MPOTEKTOPHAS 3aIUTA, AEKTPOXUMHUYECKAs 3alINUTA.

46. Teopust cTpoeHMsI KOMIUIEKCHBIX COEAMHEHMH. XapakTep XUMHUYECKOH CBSI3M B KOMIUIEKCHBIX
coequHeHUsAX. LleHTpanbHBIA aToOM, JWMraHIbl, KOOPAWMHAIMOHHOE 4ucio. [Ipumepsl peakumil
MIOJIyYEHUS] KOMIUIEKCHBIX COEIMHEHUI.
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