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1. Ilesim ocBOEHUS TUCIUTIIIMHBI
K 0CHOBHBIM 1€JIAM OCBOCHUS JTUCIUIIIUHBI « XUMHUS» CIEAYET OTHECTH:

- IOATOTOBKA CTYJIEHTOB K JIEATEIbHOCTH B COOTBETCTBUHU C KBATH(PUKAIIMOHHON
XapaKTEPUCTUKOM OakaiaBpa 1o HarpaBJICHHIO;

- popmupoBaHue  OOIIETEXHUYECKUX 3HAHMM W YMEHUW TIO JTaHHOMY
HaIlPaBJICHUIO;

- LEJICHANpaBJICHHOE TMpPUMEHEHUE O0a30BbIX 3HAHUW B OOJACTHU XUMHUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH;

- U3y4Y€HUE W Pa3BUTHE MPAKTUYECKUX HABBIKOB IO BOMPOCaM, CBSI3aHHBIM C
IPUMECHEHUEM OCHOBHBIX XUMHUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH MpPOTEKaHUS
XUMUYECKUX PpeaKIui sl pelieHrs] KOHKPETHBIX MPaKTUYECKUX 3ajJad B 00JacTu
AKCIUTyaTallMy TPAHCIIOPTHO-TEXHOJIOTUUECKUX MAIIUH U KOMIUIEKCOB.

K ocHOBHBIM 3agavaM OCBOCHHA JUCIUITIIIMHBI «XUMUS» CJIEeaAyCeT OTHCCTH:

- MOJIy4YeHHEe HEOOX0AUMOro o0beMa 3HaHUN B 00JIaCTU XUMHUHM, a TaK’KE€ HABBIKOB
NPUMEHEHUS ITUX 3HAHUH /IS PEIICHUS MPAKTUYECKUX 3aad.

2. Mecro nucuuniannel B cTpykrype OOII 0akanaBpuara
Jucuummmaa «XUMHS» OTHOCHUTCS K 0a30Boil yactm OaszoBoro mukia (b1)

OCHOBHOM 00pa3oBaTesbHON MpOrpaMMbl OakaiaBpuara.

HucrunnHa ~ «XUMHS»  B3aWMOCBSi3aHAa  JIOTHYECKH M COJAEpKaTeIbHO-
METOIMYECKH CO CICAYIONMMHU JUucIuIuInHaMu 1 npakTukamu OOIT:

- MaremMaTuka;

- OU3MKa;

- MarepuanioBeienue;

- bezonacHOCTh XU3HEACITEIIBHOCTH;

- TexHOMOTHSI KOHCTPYKIIMOHHBIX MaTepPHAJIOB.

3. IlepedyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHsl M0 JUCHHUILIMHE (MOYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOEHHS 00pa30oBaTeIbHOI
MPOrpamMMbI

B pesynbpTaTe 0CBOCHHS TUCHIUTLIMHBI (MOAYJISA) Y 00ydaromuxcsi (hOpMHUPYIOTCS
CIeAyIOIIUe KOMIETEHIIUU W JIOJKHBI ObITh JIOCTUTHYTHI CIICIYIOIINE PEe3yJIbTaThl
0o0yueHust Kak 3Tan GOpPMUPOBAHUS COOTBETCTBYIOIINUX KOMITETEHIUNA:

B pesyabTare
OCBOCHHA
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMbIX Pe3yJbTATOB
KOMIIETCHIIUH NPOrpaMMblI 00y4eHHUs 10 AUCUMILINHE
o0yvyarouuiics 10J1KeH
o0/1a1aTH

OIIK-3 TOTOBHOCTb IIPUMEHSATh | 3HATh:
CUCTEMY e OCHOBHBIE KJIaCChl HEOPTAHUUECKUX




(dbyHIaMEHTATBHBIX
3HAaHUHU
(MaTeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX,
WHXEHEPHBIX,
SKOHOMHUYECKHX ) JIJIsI
uaeHTU(DHUKAIINH,
(dopMyIHpOBaHUS U
pElIeHNs TEXHUYECKUX U
TEXHOJIOTHYECKHIX
po0JIeM IKCIUTyaTaIluu
TPAHCIIOPTHO-
TEXHOJIOTMYECKHUX
MaIIH U KOMIUIEKCOB

yMeTh:

COEIMHEHUI, OCHOBHBIE MOJIOKEHUS
COBPEMEHHOW TEOpUU CTPOECHUS aToMa,
TEOPUHU XUMHUYECKOU CBSI3U, SHEPTETUKHU
Y KHHETUKU XMMHUYECKUX PEaKLINM,
XMMHUYECKOT0 PaBHOBECHS, OOIIHE
CBOMCTBA PaCTBOPOB, CBOKCTBA
PacTBOPOB 3JIEKTPOJIMTOB,
3aKOHOMEPHOCTH MPOTEKAHUS
3IEKTPOXUMHUYECKHUX MTPOLIECCOB;
OCHOBHbBIE XUMUYECKHE MOJIOKEHHUS,
3aKOHBI, CBEJICHHSI, HECOOXOAUMBIE IS
MPUMEHEHHUS B KOHKPETHON MPEIAMETHOM
00JIaCTH KCIUTyaTalluu TPAHCIIOPTHO-
TEXHOJIOTMYECKUX MAIIVH U
KOMILIEKCOB.

OrnpenensTe BO3MOXHbIE HAIIPaBICHUS
XUMHUYECKHNX B3aUMOJICHCTBUIA,
KOHCTAHThI PAaBHOBECHUS XUMHYECKHUX
MPEBPALLECHUM, TPUMEHSTh 3HAHUS
(dbyHIaMEHTATBHBIX OCHOB, IMOIXOIBI U
METO/Ibl XUMUH MPU U3YUYEHUH TPYTUX
JUCITUILINH,

MPUMEHSTH 3HaHUA (PyHIaAMEHTaIbHBIX
OCHOB, TTOJAXO0JIBI ¥ METOJBI XUMHUH B
npodeccHoHaNbHOM NeSTEIBHOCTH.

BJIAJeTh:

MareMaTHYECKUM aIapaToM 1
HaBBIKAMH MCIOJIb30BaHU
COBpeMeHHBIX IIOAXO0A0B U MECTOJ0B
XUMUH K OITUCAHUIO, AHATIH3Y,
TEOPETUYECKOMY U
IKCTIIEPUMEHTAIILHOMY HCCIICIOBAHHIO U
MOIIGJ'H/IPOBB,HI/IIO XUMHNYECKUX CUCTEM,
SIBJICHUH U TIPOIIECCOB B 00bEME,
HEOOXOUMOM JIJIsi OCBOCHHUS HAYK O
Marepuanax, GyHJIaMeHTATbHBIX U
HpI/IKJ'IaI[HI)IX OCHOB MaTCpI/IaJ'IOBCI[eHI/Ifl
U TEXHOJIOTU MaTepPHAJIOB,
MCIIOIb30BaHUs B MPO(ECCHOHATBHOM
NEeATEIbHOCTH;

HaBBIKaAMH HUCIIOJIB30BaHUA
COBpeMeHHBIX IIOAXO0A0B U MECTOJ0B
XUMUH K ONTUCAHUIO, AHAIH3Y,
MOIIGJ'H/IPOBB,HI/IIO XUMHNYECKUX CUCTEM,
SIBJICHUH U TIPOIIECCOB B 00BEME,
HEOO0XOIMMOM HCIOIB30BaHUA B
podeCCHOHATBHOM AEATEILHOCTH.




4. CTpyKTYypa M coepKaHue TUCUHUILTUHBI.

OOwmas TpyAOEMKOCTh JAWUCLUUIUIMHBI COCTaBIsieT 3 3auyeTHbIC E€AMHMIBI, T.C.
108 akagemuueckux 4acoB (M3 HUX 72 yaca — caMOCTOsATENbHAsI paboTa CTYJEHTOB).

Paspenbl guciuiuiebl «XUMHSD» H3Y4arOTCSl Ha IIEPBOM Kypce BO BTOPOM
ceMecTpe.

Jlexknuu — 1 gaca B Heneiro. Beero 18 yacos.

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

dopma KOHTPOJISA — IK3aMEH.

CTpykTypa U coaepxaHue AUCHUIUIMHBI «XUMUS» IO CPOKaM U BHJaM padOThI
OTpaXKEHBI B MPUIIOKEHHUH.

Conepmanne pa3aejgoB ITNCIHUIIINHbI

OCHOBHBIC IOHATHA U 3aKOHBI XUMMH

3aKOH COXpAaHEHMsSI MAaTEpUH, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH 3KBHUBAJICHTOB.
l'azoBbie 3akoHbl. 3akoH ABoraipo. I[IpumMeHeHHe OCHOBHBIX 3aKOHOB XHUMHUU K
KOJIMYECTBEHHBIM pacyeTaMm [0 YPaBHEHUSIM PEaKLUH.

OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETMHEHHM: OKCUbl, OCHOBAHUS, KUCIOTHI U
conu. X knaccudukaiys, HOMEHKJIATypa U XUMUYECKHE CBOMCTBA.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb OKUCIeHUs. Baxueimue
OKMCIUTENIM W Boccra”HoBuTend. CocCTaBieHHWE  YpaBHEHHH  OKHCIUTENBHO-
BOCCTAHOBUTENIbHBIX peakuui. Knaccudukanus OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKIu.

Crtpoenue atomoB. Ilepuoanyecknii 3axon .. MenaeneeBa

KBaHTOBO-MeXaHMYECKass MOJENIb CTpOeHUs aroMa. YpaBHeHue Ilnanka.
VYpasuenue Boansbl e bpoiuns. [punnun nHeonpenenennoctu. Ypasuenue Llpeaunrepa
Y BOJIHOBBIE (DYHKITUU DJIEKTPOHOB.

KBanToBble umcna. [J1aBHOE KBaHTOBOE YMCIO. ODHEPreTUYECKHE YPOBHH.
OcHoBHOE U BO30YXXIEHHOE cOCTOsiHME aToma. OpOuTasbHOE KBAaHTOBOE YHCIIO.
DOHepreTuueckue noaypoBHu. Dopma aTOMHBIX opOuTaneid. MarHuTHOE KBAHTOBOE
yucio. AToMHble opOuTanu. OpueHTalusl aTOMHbIX opouTtanei B npoctpaHcTBe. CriuH
anekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

[IpuHIMIT HauMeHbIIeN dHepruun. 11opsAI0oK 3aII0IHEHUS YIHEPIETUUECKUX YPOBHEU
U TOAYPOBHEN B MHOTOA3JEKTPOHHBIX artomax. lIpaBuno KiieukoBckoro. IIpuHumn
[Taymu. MakcuMalibHOE KOJIMYECTBO JJEKTPOHOB HA DJHEPIETUYECKOM YPOBHE,
noaypoBHe u atomHoi opOutanu. [lpaBunmo XyHpga. DNEKTPOHHOE CTPOEHUE
MHOTO3JIEKTPOHHBIX aToMOB U MOHOB. CemeiictBa s-, p-, d- u f- osmemenTtoB. Ux
pacnoiioxkenue B nepuoanyeckon cucreme [I.M. Menneneena.

[Iepronnueckuil 3aK0H U nepuoandeckas cucrema sneMeHToB 1. . Menzaeneena.
[Tepuonsl u rpymnmbsl. CTpOCHHE MEPUOAUYECKON CHCTEMBI U CTPOCHHUE SIJIEKTPOHHOU
000JI0YKH aToMa. ODJEKTPOHHBIE aHAJIOTHM. ATOMHBIE IMapaMeTpbl. ATOMHBIE U HOHHBIE
paauychl. DHEPrus MOHU3aUUK (MOHM3AUMOHHBIA noTeHIan). CpoJICTBO K 3JIEKTPOHY.



9H€KTpOOTpI/IHaT€JIBHOCTL. HepI/IOI[I/I‘{HOCTB B M3MCHCHHHN ATOMHBIX ITIapaMCTpPOB H
XUMHYECKHUX CBOMCTB DJIEMEHTOB.

XuMu4YecKasi CBA3b

KoBanenTtHass cBA3b U ee cBoMcTBa. OCHOBHBIE XapaKTEPUCTUKU KOBAJECHTHOMU
CBSA3U: dHEPIus (SHTANbIMSA) CBSI3U, UIMHA, KPATHOCTh, BAJICHTHBIN YIoOJ, MOJISIPHOCTh
cBsi3u. OOMEHHBIA U JTOHOPHO-AaKLENTOPHBIM MEXaHU3Mbl OOpa30BaHMs KOBAJICHTHOM
cBa3u. Meron BaneHTHBIX cBszed. Curma- u  nu-cBsasu. llpencraBinenus o
ruOpUAM3aIMA aTOMHBIX OpOHMTaNell NMpHU OMUCAHUHM TeOMETPUYECKOW KOH(UTyparuu
MOJIEKY. JJUMOIBHBIA MOMEHT CBSI3U U JUIIOJIBHBIM MOMEHT MOJIEKYJIBI.

HNonnass cBsA3p M ee cBoWcTBa. Mertamnueckas CBsI3b. MEXKMOJIEKYJIISIPHbBIE
B3auMozercteus. llpupoma Mexmonekyisapubix cui.  Cunbel  Ban-gep-Baanbca.
BonopoaHas cBs3b.

OCHOBBI XUMHY€CKOH TEPMOAMHAMUKH

BHyTpeHnHsis 3Heprus U sHTanbnusA. [IepBbld 3aKOH TEPMOAWHAMUKH. TeEIOBOU
b dexT xumuueckoil peakuuu. TepMoxuMUyeckue ypaBHeHUs peakiuii. CTaHgapTHBIC
SHTAJIBIIMU 00pa30BaHUsl XUMUYECKUX COeAMHEHUN. 3akoH ['ecca u cieacTBus U3 HEro.
Pacuer cranpgapTHbIX TETUIOBBIX 3((HEKTOB XMMHUYECKHX peakiuil. Bropoi u tperuit
3aKOHbI TepMOoaWHAMUKU. [loHATHE 00 HSHTPONUU U €€ U3MEHEHUU B XUMHUYECKHUX
npeBpalieHusx. OHepruss ['mb0ca M ee H3MEHEHHME B XHMHUYECKHX Ipoleccax.
Kpurepuii caMOnpou3BOJBHOIO MPOTEKAHUS XUMHUYECKUX pEaKUuid B H300apHO-
U30TEPMHUUYECKUX YCIIOBHSIX.

XuMu4YecKkasi KHHeTHKA. XHMHYeCKoe paBHOBecHe

CKOpOCTh TOMOT€HHBIX XUMUYECKUX peakiuil. PakTopbl, BIUSIOMINE HA CKOPOCTh
XUMHYECKON peaklny. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT KOHLEHTPALIHA
pearupytomux BemecTB. OCHOBHOM 3aKOH XUMHUYECKONW KUHETHUKU (KUHETHYECKUU
3aKoH JercTByromux macc). Koncranra ckopoctu. Kunernueckoe ypasaenue. [lopsimox
U  MOJEKYJSIPHOCTh peakuuud. OCHOBHOM 3aKOH XHWMHMYECKOW KHHETHUKH  JUIS
FEeTEPOrE€HHBIX PEAKLIUMN.

3aBUCUMOCTb ~ CKOPOCTH  pe€akuuud OT  Temueparypel. TemmeparypHslid
KO3(DPUIUEHT CKOPOCTH peakiuu. Y paBHEHUE AppeHnyca. DHEPrusl aKTUBAIUU.

[IoHsATHE O TOMOT€HHOM M I€TEPOr€HHOM KATAJINA3E.

Xumunyeckoe paBHoBecue. OOpatumble U HeoOpaTumble peakuuu. KoncTanTta
XUMHYECKOTO paBHOBecus. (CMELIEHHWE TOJIOKEHU paBHOBecHs U mpuHoun Jle
[IlaTense - bpayHa. XumMuueckoe paBHOBECHUE B T€TEPOTEHHBIX CUCTEMAX.

CBoiicTBa pacTBOpPOB

Onpenenenne u kinaccudukanus pactBopoB. PactBopenue kak (u3uKo-
xumudeckud mpouecc. ConpBaranus W ruapatamus. PactBopumocts. CrnocoObl
BBIPAYKEHUSI KOHIICHTPALIUU PACTBOPOB. PacTBOPHI 3JIEKTPOIUTOB U HEAJIEKTPOIUTOB.



3axkoH Paynsa. Hpeanbnsle pactBopsl. KosuMraruBHble CBOWCTBA PacTBOPOB.
IlonmxeHue Ttemmeparypsl 3aMep3aHMsl M IOBBILICHWE TEMIIEpaTypbl KUIICHUS
pacTBOpPOB. AKTUBHOCTh KOMIIOHEHTA pacTBOPa, KO3(PPHUIIMEHT aKTUBHOCTH.

Bonnble  pacTtBOpbl  JIEKTPOJMTOB.  KoONM4YECTBEHHBIE — XapaKTEPUCTUKHU
JNEKTPONIMTUYECKON ITUCCOLMALMU: CTENEHb IUCCOLMALMU, KOHCTaHTa JUCCOLAALINH.
3akoH pa3Benenus OctBanibaa. M3oToHnyeckuit Koa(h(PUIKUEHT, €ro CBsi3b CO CTENEHBIO
mucconuani. OcoOEHHOCTH BOJbI KaK pacTBOpUTEIA. BomopoaHbI OKa3aTenb cpebl
(pH).

I'maponus coneii. TOHHO-MOJIEKYIISIpPHBIE M MOJIEKYJISIPHBIE YPABHEHUS TUAPOIU3A.
Crenenb ruapoiamn3a, KOHCTaHTa rupoansa. HeoOparumslii rusponns.

PaBHOBecHE «ManoOpacTBOPUMBIA DJIEKTPOJUT — HACBILICHHBIA PACTBOPY.
[IpounsBeneHne pacTBOPUMOCTH. Y CJIOBHUS BBINAJACHUS U PACTBOPEHHUSI OCAJIKA.

JJIeKTPOXUMHUYECKHE MPOLEeCChI

OmnpeneneHue u KiaccupUKaIUs dJIEKTPOXUMHUECKUX TporieccoB. Ilonsarue o6
AJIEKTPOAHOM TOoTeHIHae. ['anpBannyeckuit sneMenT Jlanuansa-Axoou. CtangapTHBIHN
BOJIOPOAHBIN anekTpod. YpaBHenue Hepncra. Pacuer JJIC rajibBaHUYECKOTO
aneMeHTa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN NOTEHIIMAN. HanpaBieHue npoTexkaHus
OKHMCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuid. [lonsgpuzanus 31eKTpoaoB.

XUMHUYECKHNE HWCTOYHMKM TOKa. [ ampBaHMUYecKHe DJJIEMEHTHI. TOINIMBHEIC
3JIEMEHTBI. AKKYMYJIATOPBL.

DJIEKTPOIU3 KAK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLECC. DIJIEKTPOIU3 C
pacTBOPUMBIMHM M HEPACTBOPUMBIMH aHOJAMHU. 3aKoHbl Dapajes.

Koppo3us u 3a1uuTa METa1JI0B M CIIABOB

Knaccudukanus KOppO3UOHHBIX MPOLECCOB. DJIEKTPOXUMHUYECKAs KOPPO3US.
Koppo3us ¢ KuciaopomHoi M BOAOPOIHOM aenoispusaunueid. KoHTakTHas KOppo3us.
DNeKTpOXUMHUYECKask KOPPO3HsI MAIOYTJIEPOIUCTON CTaJIN.

Xumunyeckass Kopposus. I'azoBasg xopposusa. XuMHUYecKas KOPPO3USA B KUIKHUX
HEIJIEKTPOJIUTAX.

MeTtoapl 3alIUTEl OT KOppOo3uH. 3ammrTHas arMocdepa. MHruOuTopsl KOppO3HH.
3alUTHBIE MOKPBITHS: METAUIMYECKUE, HEMETaUIMYECKHE. OJIEKTPOXUMHYECKas
3al1uTa.

DJIeMEeHTbI OPraHu4eCKOH XUMHMHU

OCHOBHBIE  TIOJIOXKEHUS TEOPUM XMMHYECKOIO CTPOCHMS  OPTraHUYECKHX
coequHenuii A.M.bytiepoBa. O0pa3zoBaHre XMMHUYECKHX CBSI3€H aTOMOM YTriepoja.
CocrostHust TuOpuAN3auMd opOUTaNeil aTOMOB yriepoja B MOJEKyJdaX OpraHUYeCKUX
coenuHennil. Knaccudukanus oprannueckux coeauHenunii. Homenknarypa. M3zomepus.
[IpenenbHble U HENPEACIBHBIE YITIEBOAOPOIBI.

5. O0pa3oBaresibHbIE TEXHOJIOTHH
Mertonuka  mpenojaBaHUs — JAUCHMIUIMHBL  «XHUMHS» M peanu3anus
KOMIIETEHTHOCTHOTO  TOJAXOAa B  HW3JIOKEHMM U BOCHPUATHM  Marepualia
peIyCMaTPUBAET KCIOIB30BAHKUE CJCAYIOIMUX AKTUBHBIX W MHTEPAKTUBHBIX (HOpM



IIPOBEJICHUsI TPYNIOBBIX, WHAUBUIAYAIBHBIX, AYJUTOPHBIX 3aHATUH B COYETAaHUU C
BHEAYJIMTOPHOM paboOTON ¢ 1ENbl0 (OPMUPOBAHUS U Pa3BUTHUs NMPOPECCHOHAIBHBIX
HaBBIKOB 00YYarOIIMXCS:

- UTEHHE JICKIUH;

- 3alllMTa U UHIUBUIYaJIbHOE 00CYK/IEHUE BBIIOJIHAEMbIX ITAOB Ja0OPATOPHBIX
pabor;

- OpraHu3anus ¥ MpoBEACHNUE TEKYIIEr0 KOHTPOJIS 3HAHUM CTYyI€HTOB B hopMe
KOHTPOJIBHBIX padoT.

VYaeneHbI BeC 3aHATUH, NPOBOAMMBIX B MHTEPAKTHUBHBIX (oOpMax, OMpEeIesieH

[JIAaBHOM  1IE€JIbI0  00pa30oBaTeNIbHOM MpOrpaMMbl, OCOOCHHOCTBIO KOHTUHI€HTA
0o0yyJaromuxcst U COACPKAHUEM NUCIUIUIMHBI «XUMHUS» U B 1LEJIOM MO JUCHUIUIUHE
coctaBisieT 50% ayIUTOPHBIX 3aHATUN.  3aHATHUS JIEKUMOHHOIO THIIA COCTABJISIOT
33% oT oObemMa ayJUTOPHBIX 3aHSATUH.

6. OneHo4YHbIE CPeCTBA AJISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTalliM 10 UTOraM OCBOCHMS TUCHHUILUINHBI U Y4eOHO-MeTOoAn4ecKoe
ol0ecrnevyeHre CaMOCTOATEIbLHO Pad0ThI CTYIEeHTOB

B mpomecce 00ydeHUs HCMONB3YIOTCS CIEIYIONME OICHOYHBIE (DOPMBI
CaMOCTOSITENIbHOM pabOThl CTYACHTOB, OIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEKYTOUHBIX ATTECTALINM:

- OTBETHI CTYJICHTA Ha BOMPOCHI KAPT TEKYIIETO0 KOHTPOJIS;

- 3aIIMTa Ja0OPATOPHBIX PadoT;

- 3alUTa PE3yJIbTATOB BBIMOJHEHUS 3aJJaHUM [T CAMOCTOATEIILHOM pabOoThI;

- BBIIIOJTHEHUE KOHTPOJIbHBIX palOT.

OO0pa3iibl KOHTPOJIBHBIX padOT, IK3aMEHAIIMOHHBIX BOIIPOCOB MPUBEICHBI B (DOH/IE
onleHOUHbIX cpencTB (POC), KOTOPHIN ABISETCS NPUIOKEHUEM K JAHHOW Hporpamme
JUCUUTUIAHBI.

6.1. ®@oH/I OLIEHOYHBIX CPEICTB IJIs MPOBeeHUs MPOMEKYTOUHOM aTTecTAlNH
00y4JaoImmuxcs Mo TUCUMIINHE (MOIYJIIO0).

®onn oueHouHbx cpeAcTB (POC) Mo AUCUHUIUIMHE IS POBEACHUS TEKYIIEH U
IPOMEKYTOYHOM aTTecTaluy 00yJaroluxcsl 0azupyercs Ha epeyHe KOMIETEHIUH.

6.1.1. IlepeyeHb KoMIeTeHIHUIl ¢ yKa3aHueM 3TanoB uX (opMHPOBAHHMS B
npouecce 0CBOCHUsI 00pa3oBaTeIbHOM MPOrpPaMMBbI.

B pesynbrare OCBOEHUS NUCHMIUIMHBI (MOAyis) (OPMHUPYIOTCS CIEIYIOLIUE
KOMIIETCHIINUU:



Kon B pe3yabTare ocBOeHUs1 00pa30BaTeJIbHON MPOrPaMMbl 00y4aroUIuiics
KOMIIeTeHIIUH A0JIKeH 00J1a1aTh
OIIK-3 TOTOBHOCTB NMIPUMEHATH CUCTeMY (DyHIaMEHTaIbHBIX 3HAHHUM

(MaTeMaTUYECKUX, €CTECTBEHHOHAYYHBIX, HHKEHEPHBIX, IKOHOMHUECKHUX )
JUTSL U ACHTUPUKALUU, GOPMYITUPOBAHUS U PELICHUS TEXHUUYECKUX U
TEXHOJIOTHYECKHUX MPOOIeM IKCIUTyaTalld TPAHCTIOPTHO-TEXHOJIOTUIECKUX
MAaIIMH U KOMIUIEKCOB

B mpouecce ocBoeHuss o6pa3oBareabHONW MPOrpaMMbl JTaHHBIE KOMIIETEHIIMH, B
TOM YHCJIE UX OTICJIbHbIE KOMIIOHEHTHI, (JOPMUPYIOTCS MOATAIHO B XOJE OCBOCHUS
00y4aroMMUC AUCHUIUIMH (MOAYJIEH), MPAKTUK B COOTBETCTBUU C YUYEOHBIM IJIAHOM
U KaJICHJapHBIM rpaduKkoM y4eOHOTO mporiecca.

6.1.2.

Onucanme mnokasarejged u KpUTEpUEB OUNCHUBaAHUA KOMHeTeHHHﬁ,

(i)OpMI/IpyeMbIX mo uToraMm OCBOCHHA JTHUCIHHUIIIINHBI (MOI[yJIﬂ), OIMUCaHHuEC IKAaJ

OLlCHUBAHHUS.
Iloka3zarenem

OLCHUBAHUA

KOMIIETEHIINH

Ha

Pa3JINIHbIX

oTalax

ux

dopMupOBaHUs SBISCTCS JOCTHKEHHE OOYYAIOIIMMUCS TUIAHUPYEMBIX pPe3yJbTaToB
00y4eHHUs MO TUCHUILUIMHE (MOJIYJIIO).

OIIK-3 - roTOBHOCTH IPUMEHATH CHCTEMY (PYHAAMEHTAJIbHBIX 3HAHMI (MaTeMaTH4YeCKUX, €CTECTBEHHOHAYYHBIX,
HHKEeHEPHBIX, JIKOHOMHYECKHUX) 1J1s1 HAeHTH(PuKaunu, GopMyTUPOBAHUSA U PelIeHUsI TEXHUYECKUX H
TEXHOJOrMYeCKHX MPOo0/eM IKCIUIyaTaAllMi TPAHCIIOPTHO-TEXHOJIOTHYeCKUX MALIIUH U KOMILJIEKCOB

Kpurtepuu onennBanus

IMoka3artean

2 3 4 5
3HATh: OO0yuaromuics Obyuatomuiics Obyuatomuiics Oo6yuatomuiics
OCHOBHBIE KacChl JIEMOHCTPUPYET JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
HEOPraHUYECKUX MIOJIHOE OTCYTCTBUE COOTBETCTBHE CIACAYIOIINUX | YACTUYHOE MOJIHOE
COCTMHCHUM, WM HEIOCTATOYHOE | 3HAHUH: OCHOBHBIX COOTBETCTBHUE COOTBETCTBHE
OCHOBHBIC COOTBETCTBHE KJIACCOB HEOPTaHMYECKUX CIIeIYIOLIUX 3HAHUI: | CIEeTyIOUTUX
MIOJIOKEHUS CIEeNYIOLIUX 3HAHUM: | COeOUHEHUI, OCHOBHBIX OCHOBHBIX KJIACCOB 3HaHUIL:
COBPEMEHHOM TEOPUH | OCHOBHBIX KJIACCOB MIOJIOKCHHI COBPEMEHHOM HEOPTaHUICCKUX OCHOBHBIX
CTPOCHHUSA aToMa, HEOPTraHUYECKUX TEOPUU CTPOCHHUS aToMa U COCIMHCHUH, KJIaCCOB
TEOPUH XUMUYECKON | COeAMHEHUH, XUMUYECKOU CBSI3U, OCHOBHBIX HEOPTraHUYECKUX
CBSI3U, DHEPTETUKU U | OCHOBHBIX SHEPreTUKU U KUHETUKU MOJIOKEHUI COEIMHEHUH,
KUHETUKHU MOJIOKEHU I XUMHUUYECKUX pEeaKlnii, COBPEMEHHOMU OCHOBHBIX
XUMUYECKUX COBPEMEHHOMU XUMUYECKOTO PAaBHOBECHSI, | TEOPUHU CTPOCHUS MOJIOXKEHUI
peakiuu, TEOpPUHU CTPOEHUSA CBOWCTB pacTBOPOB, aToMa U XMMHUYECKOU | COBPEMEHHOU
XUMHUYIECKOTO aToMa M XUMHUYECKOH | 3aKOHOMEPHOCTEH CBSI3H, DHEPTETUKHU U | TEOPUHU CTPOCHUS
paBHOBecUs1, 00IIIHe CBSI3U, DHEPTETUKU U | MPOTEKAHUS KUHETHKHU aToma u
CBOIMCTBa PacTBOPOB, | KMHETHKHU 3IEKTPOXUMUUECKUX XUMHUYECKUX XUMUYECKOU
CBOHCTBA PAaCTBOPOB | XUMHYECKHUX MIPOIIECCOB. peaKIuid, CBSI3U, DJHEPTCTUKU
3IEKTPOIUTOB, peaKuuid, HomyckaroTcs XUMUYECKOTO U KUHETUKHU
3aKOHOMEPHOCTH XUMUYECKOTO 3HAYUTENFHBIE OITUOKH, paBHOBECHUS, CBOMCTB | XUMHUYECKUX
MPOTEKAHUS paBHOBECHS, CBOICTB | MPOSBISAETCS pacTBOpOB, peakuuii,




ANEKTPOXUMHYECKUX | PacTBOPOB, HEJOCTAaTOYHOCTh 3HAHWH, | 3aKOHOMEPHOCTEH XUMHYECKOTO
MIPOIIECCOB 3aKOHOMEpHOCTEH T10 pSIAY TIOHATHH H MPOTEKAHUS paBHOBeCHS,
MIPOTEKAHUS 3aKOHOB, 00YYAIONTUHCS AIEKTPOXUMUYIECKUX | CBOHCTB
ANEKTPOXUMHUYECKUX | HCIBITHIBACT 3HAYUTEIbHBIE | TIPOIIECCOB, HO pPacTBOpPOB,
MIPOIIECCOB 3aTpyIHEHHS MIPH JIOITy CKaIOTCS 3aKOHOMEpHOCTEH
OTICpUPOBAHUH 3HAHUSIMU HE3HAUYUTEITHHBIC MPOTEKAHUS
P UX MEPSHOCE Ha HOBBIC | OIIMOKH, SIEKTPOXUMHUYECK
CUTYaIUH. HETOYHOCTH, WX TIPOIIECCOB,
3aTpyAHCHUS TIPH CBOOOTHO
AQHATUTUYCCKUX OTepUpyeT
oTepanusx. IPHOOPETEHHBIMU
3HAHUSAMHU.
3HATD: OO0yJaromuics OO0yJaromuiics OO0yuaromuics OO0yJaromuiics
OCHOBHBIC JIEMOHCTPUPYET JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
XUMHUYECKUE MOJTHOE OTCYTCTBHE COOTBETCTBHE CIEAYIOIINX | YaCTHIHOE TIOJTHOE
MTOJIO’KEHUS, 3aKOHBI, | WJIM HEIOCTaTOYHOE | 3HAHWI: OCHOBHBIX COOTBETCTBHE COOTBETCTBHE
CBEIICHUS, COOTBETCTBHE XUMUYECKUX TEPMUHOB, CIIEYIONTNX 3HAHUI: | CIEMyIONTIX
HEOOXOAMMBIC IS CIEeNYIONINX 3HAHUM: | MOJOKEHUH, 3aKOHOB. OCHOBHBIX 3HaHUI:
MIPUMEHEHUS B OCHOBHBIX Joryckatorcst XUMHYECKUX OCHOBHBIX
KOHKPETHOM XUMHUIECKUX 3HAYUTEIHHBIC OMIMOKH, TEPMUHOB, XUMUIECKUX
MPEIMETHOMN 00JIACTH | TEPMHUHOB, TIPOSIBIISIETCSI MIOJIOKECHUH, TEPMUHOB,
SKCIUTyaTaluu TTOJIOKEHHIH, HEJ0CTAaTOYHOCTh 3HAHUN, | 3aKOHOB, HO TTOJIO’KEHUH,
TPaHCIIOPTHO- 3aKOHOB. 0 pSAY TIOKa3aTese, JIOITy CKaIOTCS 3aKOHOB,
TEXHOJIOTHYECKHUX 00YyYarOIIUICS NCIBITHIBACT | HE3HAYUTEIbHBIC CBOOOJIHO
MaIlliH U 3HAYUTENHHBIC OIITNOKH, orepupyer
KOMILIEKCOB. 3aTpyIHEHHS MIPH HETOYHOCTH, IPHOOPETEHHBIMHU
OTICpUPOBAHUH 3HAHUSIMU 3aTpyAHCHUS IPU 3HAHWSIMHU.
IIpU UX MIEPEHOCE HA HOBBIC | AHATUTUYCCKUX
CUTYaIUH. orepanusx.
yMeThb: OOyJaromuiics He OO0yJaromuiics OO0yuaromuics OO0yJaromuiics
Onpenensrs yMeeT WIH B JEMOHCTPUPYET HEIMOJIIHOE | IEMOHCTPHUPYET JIEMOHCTPUPYET
BO3MOYKHBIE HEJI0OCTaTOYHOU COOTBETCTBHE CIACAYIOMUX | YACTUUHOE MOJTHOE
HAIPABJICHHUS CTETIeHH yMeeT YMEHHIA: BBHITIOIHATH COOTBETCTBUE COOTBETCTBHE
XIUMHHIECKIX BBITIOJTHATH PACUYETHl | pacyeThl OCHOBHBIX CJIe Ty TOIITIX CJIe Ty IOIITIX
B3aUMO/ICHCTBUIA, OCHOBHBIX TEPMOIMHAMUYECKUX YMEHUU: BBIIOJIHATE | YMEHUI:
KOHCTAHTBI TEPMOAMHAMUYECKHUX | QYHKIUH, ONIPEIENATh pacdeTsl OCHOBHBIX | BBITIOJHATH
paBHOBECHSI GbyHKIHA, HamnpaBiieHHEe XUMIYECKUX | TEPMOIMHAMHYECKUX | pacUETHI
XUMUAYECKUX OIpENEIATh peaKkuuii, 3HaYeHUs GbyHKIHH, OCHOBHBIX
TIpeBpalIeHHuii, HaIpaBJICHHUE KOHCTaHT PaBHOBECHS, OTIPEICIATh TEPMOJIMHAMUYECK
IPHMEHSATh 3HAHUS XUMHYECKAX CKOPOCTH XMMHUYECKIX HampaBJIeHHUE X QyHKIWH,
(yHIaMeHTaTbHBIX peaxkuui, 3HaueHus peaKuui. XUMHAYECKUX OIIPENIEIISATh
OCHOB, TIOXO/IBI 1 KOHCTaHT HomyckaroTcs peaKkuii, 3HaUCHUS HarpaBJeHUE
METOJIBI XHMHUH TIPH paBHOBeECHS, 3HAYUTENFHBIC OITUOKH, KOHCTaHT XUMHYECKUX
A3YYEHUH IPYTUX CKOpOCTH IIPOABIIACTCA paBHOBECHA, p€aKkuunu,
JIMCIUTITAH XUMHUYECKUX HEJIOCTAaTOYHOCTh YMEHUH, | CKOPOCTH 3HAYCHUSA
peaxiuit IO sy TIoKa3arenei XUMHYECKUX KOHCTaHT
00YJArOIIHMIICS UCTIBITBIBACT | PEAKIIHH. paBHOBECHSI,
3HAYUTETHHBIC YMeHUS OCBOCHBI, CKOPOCTH
3aTpyAHEHUS IPU HO JIOITyCKAaITCA XUMUYECKUX
OTIEPUPOBAHUH YMEHHUIMU HE3HAYHUTEIhHBIE peaxiuii.
IIPU UX MIEPEHOCE Ha HOBbIE | OIIMOKH, CoboaHo
CUTYaIIH. HETOYHOCTH, OTepUpyeT




3aTpyIHCHHS TIPU

pUOOPETEHHBIMH

AHATUTHYECKUAX YMEHHSIMH,
orcpanusx, IIPUMECHSCT UX B
MEpPeHOCe YMEHHI Ha | CUTYaIUsIxX
HOBEIC, MOBBIICHHOMN
HeCTaHJapTHEIE CIIOKHOCTH.
CUTYAIIUH.
yMeTh: OOyuaromuiics He OO6yuaromuiics OOyuaromuiics OO6yuaromuics
MIPUMEHSITH 3aKOHBI, yMeeT WIH B JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JEMOHCTpPUPYET
MOJIXOJBI M METOIBI HEJIOCTaTOYHOM COOTBETCTBHE CIEAYIOIINX | YaCTHYHOE IOJTHOE
XUMUH B CTETIeHH yMeeT YMEHHN: TPUMEHATh COOTBETCTBHE COOTBETCTBHE
npodecCHoHaTBLHOM IIPUMEHATH 3HAHUS 3HAHUSA QYHIAMEHTAJBHBIX | CJICAYIOIIUX CIIEAYIOIUX
JIeATEeIbHOCTH (dyHIaMEHTATBHBIX OCHOB, ITOAXO/ABI U METOJBl | YMEHUN: MIPUMEHITh | YMEHUH:
OCHOB, TIOAXObI U XMMHH TIPH aHAITN3E 3HAHUSA MIPUMEHATH
METOABI XUMUH IIPHU npodecCHOHATBEHBIX ($yHIaMEHTATBHBIX 3HaHUA
aHaamn3e cutyanuii. JlomyckaroTcs OCHOB, MTOJAXOBI U (hyHIaMEHTAITBHBI
Mpo(heCCHOHANBHBIX | 3HAYUTENbHBIC OITUOKH, METOJIbI XHMHH TIPH | X OCHOB, TIOJXO/IbI
CUTyalui MIPOSIBIISIETCA aHam3e ¥ METOIBI XUMUHU
HEJOCTAaTOYHOCTh YMCHHI, | MPOPECCHOHANBHBIX | MPH aHAIH3E
0 sy TOKa3aTese, CUTyauil. Y MeHus po(hecCHOHANTBH
00y4aroNiica NCIIBITHIBAET | OCBOEHBI, HO BIX CHUTYaIlil.
3HAYUTETHHBIC JIOTTY CKaIOTCS CBoOomHO
3aTpyAHECHUS IPU HE3HAUUTEIbHBIC OTepUpyeT
OTIEPUPOBAHUH YMEHHUSIMU OIITNOKH, IPHOOPETEHHBIMU
IIpyU UX MEPEHOCE HA HOBBIC HCTOYHOCTH, YMCHHUAMU,
CUTYaIIHH. 3aTpyAHECHUS TIPU MIPUMEHSIET UX B
AHATU THYECKUX CUTYaIUsIX
omepalusx, MOBBIILIEHHON
MepeHoce YMEHUHN Ha | CIOKHOCTH.
HOBBIE,
HECTaH/IapPTHBIE
CUTYaIUU.
BJIaJIeTh: OOyuaromuiics He OO0yuatomuiicst BIaaeeT OOyuaromuiics OO6yuatomuiics B
MaTeMaTH4ecKIM BIIQJICET WU B METOJIlaMH pacdera YaCTUYHO BIIAJIEET MIOJTHOM 00BeMe
arnmapaToM u HEJTOCTaTOYHOM TEPMOAMHAMUYIECKIX U METOJIaMH pacdera BIIa/IC€T METOAaMHU
HaBBIKAMHU CTEIICHU BJIAAECET KAHETUYECKUX TEPMOJAMHAMUYECKUX | pacyera
HCIIOJIb30BAHUS METO/IaMH pacueTa XapaKTEPUCTUK Y KUHETUYECKHUX TEPMOIMHAMUYECK
COBPEMEHHBIX TEPMOAMHAMUYECKIX | XUMUYECKHX PeaKInuit XapaKTEePUCTHK X H
MOJIXOI0B ¥ METO0B | ¥ KHHETUYECKUX B HEMIOJTHOM 00BEME, XUMHYECKUX KHHETUYIECKIX
XUMHH K OMHCAHHUIO, XapaKTePUCTUK JIOITY CKarOTCSl peakiuii, HaBBIKU XapaKTePUCTUK
aHaIH3y, XUMHYECKAX 3HAYUTENFHBIC OITUOKH, OCBOEHBI, HO XUMHYECKUAX
TEOPETHYECKOMY H peaxiuit MIPOSIBIISIETCA JIOITy CKaIOTCS peaxiuii,
3KCIIEPUMEHTAILHOMY HEAOCTATOYHOCTH BJIAACHHA | HC3HAUYHUTCIIbHBIC CBO6OIIHO
HCCIIEJOBAHUIO U HaBbIKaMH, 110 pAOY OHII/I6KI/I, OPpUMCHACT
MOJICTHPOBAHUIO MTOKa3aTeleH, HETOYHOCTH, MTOJTyYeHHBIS
XUMHYECKUX CUCTEM, 00yYalOIIUICS NCIIBITHIBACT | 3aTPyIHCHUS MPU HaBBbIKU B
SIBJICHUU U IIPOLIECCOB 3HAYUTCIIbHbIC AHAJIUTUYCCKUX CUTyalusax
B 00BEME, 3aTpyTHEHHS MIPH oTiepanmsx, MTOBBIIIICHHOH
HEOOXOIUMOM IS MIPIMEHEHUH HAaBBHIKOB B MepPeHOCe YMEHHUI Ha | CIIOKHOCTH.

OCBOCHUA HAYK O
Martepualax,

HOBLBIX CUTyallUdX.

HOBEIC,
HECTaHAAPTHBIE
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(dyHIaMEHTaTbHBIX U CUTYaIUH.
MIPUKJIATHBIX OCHOB
MaTepUaOBEACHUS U
TEXHOJIOTHUH
MaTepuaioB,
WCIOJIb30BaHUS B
npoheCCUOHATBHOMN
JIeSITeIbHOCTH
BJIA/IETh: OOyJaromuiics He OO0yuatomuiicst BIaaeeT OO0yuaromuics OO0yuatormuiics B
HABBIKAMH BJIQJICET WU B METOIaMHU YaCTUYHO BJIaJICET MIOJTHOM 00BEMe
HCTOIH30BAHUS HEJIOCTaTOYHOM TEPMOAMHAMUYECKOTO U METOJIaMH BIIQJICET METOAAMU
COBPEMEHHBIX CTETICHU BJaJleeT KHHETUYECKOTO aHalin3a TEPMOJMHAMUYECKOT | TEPMOJNHAMHYIECK
MO/IXOJI0B U METOJOB | METOJAMH XUMHYECKUX MPOIECCOB; 0 1 KHHETHYECKOTO oro u
XHUMHH K OMIMCAHUI0, | TEPMOJMHAMUYECKOT | 3HAHUSAMM OCHOBHBIX aHanmm3a KHHETUYECKOTO
aHaIH3y, 0 ¥ KHHETHYECKOTO 3aKOHOMEpHOCTEH XUMHYECKUX aHanmm3a
MOJICTHPOBAHUIO aHaJIN3a XAMHYECKUX | MPOTEKaHUS XUMHUIECKH MIPOIIECCOB; XUMHYECKUX
XUMHUYECKHUX CHUCTEM, IMpoueCCOB; IIpoOUeCCOB; 3HAHUAMU 3HaHUSAMHU OCHOBHBIX | IIPOIIECCOB;
SABJICHUI1 1 TIpolieccoB | 3HAHHUSMH OCHOBHBIX | OCHOBHBIX CBOHCTB 3aKOHOMEPHOCTEH 3HAHUSAMU
B 00BEME, 3aKOHOMEpHOCTEH HEOPTaHUYECKUX MPOTEKAHUS OCHOBHBIX
HEOOXOIMMOM MPOTEKAHUS COCIMHCHUI B HETIOJTHOM XUMHYECKU 3aKOHOMEPHOCTEH
HCIOIH30BAHUS B XUMHYECKU obbeme. JlomyckaroTcs MPOIIECCOB; MIPOTEKaHUS
PO eCcCHOHATBHOI MIPOIIECCOB; 3HAYUTENFHBIC OITUOKH, 3HAHUSMHU OCHOBHBIX | XUMHUYECKH
JEATENLHOCTH 3HAaHWUSMHU OCHOBHBIX | TIPOSIBIISETCS CBOWCTB MIPOIIECCOB;
CBOICTB HEJIOCTaTOYHOCTD BJIAJICHUS | HEOPTaHUYECKUX 3HAHUSAMU
HEOPraHUYECKIX HaBbikamu. [1o psay COCTMHEHU. OCHOBHBIX
COCIUHCHHH. ToKa3aTeJiek HaBwIxu 0CBOCHBI, CBOMCTB
00yYaroIIUICS UCIIBITBIBACT | HO JIOMYCKAIOTCS HEOPTaHUYECKUX
3HAYUTEILHBIC HE3HAYHUTEIIbHBIC COCTUHCHHUIA.
3aTpyTHEHHS MIPH OIITNOKH, CBo0OoaHO
MPUMEHEHUH HABBIKOB B HETOYHOCTH, MIPUMEHSIET
HOBBIX CUTYaIIHSsX. 3aTPyHCHHS MTPH MOJTyYCHHBIC
AHATU THYECKUX HaBBIKU B
OTIepanmsIXx, CUTYaIsIX
MEepEeHOCe YMEHUM Ha | MOBBILIEHHOU
HOBBIE, CJIO)KHOCTH.

HECTaHJApTHBIE
CUTYALMH.

[Txansr OLOCHHBAHUS PC3YJIbTATOB HpOMC)KYTO‘IHOﬁ aTTeCTalluy U UX OIIMCAHUC!:

dopma NPpOMeKYTOYHOH ATTEeCTAIMM: IK3AMEH.

[TpomexxyTouHas arrecranus oO0ydarmuxcs B GopMe dK3aMeHa MPOBOJIUTCS IO
pe3ynbTaTaM BBIMOTHEHUS BCEX BUIOB yueOHOUW paboThl, MPEIyCMOTPEHHBIX YICOHBIM
IJIAHOM 10 JaHHOW IHUCHUIUIMHE (MOAYJ0), MPU ATOM YUHUTHIBAKOTCS PE3YyJIbTAaThl
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH B TeueHue cemecTpa. OUeHKa CTeNeHU JOCTUKEHUS
00yyYaloIKUMUCS TUIAHUPYEMBIX pE3YyJbTaTOB OOYYEHHUS] MO JUCHUIUIMHE (MOMIYJIIO)
POBOJUTCS TpEnoAaBaresieM, BEAYIIUM 3aHATUS MO TUCHUIUIMHE (MOIYJII0) METOAOM
3KCIEepTHOW o1eHku. [lo wuToramMm mNpoMeKyTOUYHOM aTTecTaldd MO JUCLUIIIMHE
(MOZIyJTI0) BBICTABIISIETCSA OLIEHKA «OTJIMYHOY», «XOPOIIOY», «YIOBICTBOPUTEIBHOY» WIIU
«HEYIOBJIECTBOPUTEIBHOY.,
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K mpoMexyTo4HOH aTTecTanuu JOMyCKAIOTCS TOJBKO CTYICHTHI, BBIMOJHHUBIINE
BCE€ BUJIBI Y4eOHOI pabOThI, IPEIyCMOTPEHHBIE pabodeil MporpaMMoi 1Mo AUCIUTIIHHE
«X¥UMHSD»: BRIIOTHWINA U 0(hOPMUITH Ta00paTOPHBIE paOOTHI, BHITOJHUIN KOHTPOJIBHBIC
paboTHI.

MIxana oneHuBaHUA Onucanune

BoimonHensl Bce BHIBI  yueOHOW paboOThI, NpPeayCMOTPEHHBIE
y4eOHbIM TIaHOM. CTYJEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
yMEHHUI, HaBBIKOB MpPHUBEJACHHBIM B TaOMuIaXx ToOKa3aTeleH,
OTEepUpPYET MPUOOPETCHHBIMH 3HAHUSIMH, YMCHHUSIMH, HABBIKAMH,
MIPUMEHSAET UX B CHUTyalUsAX IOBBIIIEHHOW CIOXHOCTH. [Ipu sTom
MOTYT OBITh JIONMYIIEHBl HE3HAUYUTENIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyAHEHUSI NIPU AHAIUTUYECKHUX ONEpalusX, NEPEeHOCE 3HAHUN U
YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYALUH.

OT1In4HO

BrimostHeHBI Bce BUIBI yAeOHOM pabOThI, IPEyCMOTPECHHBIC
y4eOHbIM TI1aHOM. CTYIEHT IEMOHCTPUPYET YaCTUUHOE

% COOTBETCTBHUE 3HAHUM, yMEHH, HABBIKOB MPUBEJCHHBIM B TAOIUIIAX
OPOHO nokasarenei. JlomyckaloTcsi He3HaUUTeIbHbIEe OIINOKH, HETOYHOCTH,

3aTPYAHCHUA ITPHU aHAJIUTUYCCKHUX OIICpaluiX.

Boimonunensl Bce BHIBI yueOHOW paboOThI, MPEayCMOTPEHHBIE
y4eOHbIM  TIaHoM.  CTyleHT  JEeMOHCTPHpPYET  HEMOJHOE
COOTBETCTBHE 3HAHWM, YMEHH, HABHIKOB MPUBEJCHHBIM B TaOIUIIAX
Y oBiaeTBOpUTENHHO | MOKa3arenei. JomyckaroTcsl 3HAYMTENbHBIE OIIMOKHU, TPOSBIISICTCS
HEJOCTATOYHOCTh YMEHHUH, MO psIy MOKa3zaTenei, o0ydaronuiics
HUCIBITBIBACT 3HAUUTCIILHBLIC 3aTpYAHCHUA TIpU  OICPHUPOBAHUU
YMEHHUSMU MPU UX NEPEHOCE HA HOBBIE CUTYALINU.

He Boimonmnen oxuH wunum  Oojee BUAOB Yy4yeOHON paboOTHI,
MPETyCMOTPCHHBIX Y4eOHBIM TUIaHOM. CTYACHT JIEMOHCTPUPYET
HETIOJTHOE COOTBETCTBHE 3HAHUH, YMEHH, HABBIKOB ITPHBEICHHBIM B
Ta0JIMIax IIOKa3aTesei, JOMyCKAIOTCsS 3HAYUTEIbHBIC OIIUOKH,
NPOSIBJISICTCS.  OTCYTCTBHE 3HAHWW, YMCHHW, HABBIKOB TI0 PsAy
MOKA3aTeNe, CTYJICHT HWCIBITHIBACT 3HAYMTEIBHBIC 3aTPYTHCHUS
NpU ONCPUPOBAHMM 3HAHUSAMU W YMEHUSMHU IPHU HX TMEPEHOCE Ha
HOBBIC CUTYAIIHH.

HeynosnersopurenbHo

@DoH/ OICHOYHBIX CPEJCTB MPEACTaBICH B MPUIOKEHUU K JIaHHOW paboueit
IporpaMme JIUCUUILIAHBI.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE 00ecrieyeHne JUCHUIINHBI.

a) OCHOBHAas JIUTepaTrypa:

12



1. Xumus [DnexTpoHHbI pecypc]: yueb. / JI.H. biunos [u ap.]. — DnexTpoH. naH. —
Cankrt-IlerepOypr:  Jlamp, 2012. — 480 c¢. — Pexum  ngocryna:
https://e.lanbook.com/book/4040. — 3ari. ¢ 3xpaHa.

2. benkuna, E.M1. O0mas u HeopraHnyeckas XuMus: y4eOHO-METOIUYECKOe MmocolOue
[DnekTpoHHBIN pecype] : yueb.-meron. nmocooue / E.M. benkuna, K.II. Uyrmosa. —
Onektpod. naH. — Cankrt-IlerepOypr: HUY UTMO, 2015. — 56 c. — Pexum
nocrtyma: https://e.lanbook.com/book/91516. — 3arm. ¢ skpaHa.

0) JoMoTHUTEIbHAS JUTEepaTypa:

1. Konomwuna, C.H. Manplil 1a00paTopHblii NPAaKTUKYM MO XUMHUHU. LISl CTyJIE€HTOB
HarpasyieHus: noarotoBku 190600 - "Okcruryaranus TpaHCHIOPTHO-TEXHOJIOTHYECKUX
MallliH U KOMIUIEKCOB" [DnekTpoHHbId pecypc] : yueb. nmocobue / C.H. Konomuna,
B.A. IIuckypeBa. — DnektpoH. nadn. — Open: Openl’AY, 2014. — 128 c¢. — Pexum
noctyna: https://e.lanbook.com/book/71384. — 3arun. ¢ skpana.

B) IPOrpaMMHOe o0ecrnevyeHne 1 UHTePHEeT-pPecypChl:
[IporpamMmmHoOe oOecrieueHre He TPEAYCMOTPEHO.
HHTepHeT-pecypchl BKIIFOYAIOT YU4eOHO-METOANYECCKUE MaTEPHAIbl B 3JICKTPOHHOM
BHJIC, IIPEJICTABIICHHBIC HA caiiTe http://mospolytech.ru/ B pa3aene «bubnuorexay
http://lib.mami.ru/lib/ebs
[Tone3nnie yueOHO-MeTOAMYECKUE U MHHOPMAITMOHHBIC MaTePUAITBI TPEACTABICHBI
Ha cauTax:
http:// www.chem.msu.ru/rus/elibrary/welcome.html

8. MaTepuajbHO-TeXHUYECKOEe oO0ecnevyeHne U CIUTIITHHbI
e Aynuropuu u naboparopun Kadeapsl «XuMus» 000pya0BaHbl KOMIBIOTEPHOU U
MYJIbTUMEIUNHON TEXHUKOU.
o Jlns mpoBeneHus J1a0OPaTOPHOTO MPAKTUKyMa HAa COBPEMEHHOM YPOBHE IpHU
BBITIOJIHEHWH  JTA0OpAaTOPHBIX  pabOT  MPEayCMOTPEHO  HMCIOJb30BaHUE
CJIEIYIOIIEro 000PYTI0BaHUS:
. DOTORIIEKTPUIECKHUMN KAJTIOPUMETD.
. AKBaIUCTUILIATOP.
. AHQJINTUYECKUE BECHI.
. TexHuueckue BeChl.
. DIIEKTPUYECKUI MOJIYITPOBOAHUKOBBIN BBIIPSIMUTEITb.
. MuwumaMIiepmeTpsl.
. CymunbHbIN mkad.
. @TOPOIIACTOBBIE KATOPUMETPBI.
. TepMoMeTpBhI.
10. DneKTpoau3epsl.
11. pH-meTp-nonomep.
12. BeITSiKHBIEC TIKA]BI.

O 001N DN B WK =
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9. Metoanyeckue peKOMEHAALUMHU JJIS CAMOCTOATEIbHOI Pa00ThI CTYICHTOB

[Tpuctynas k pabote, KaxAblil CTYACHT JOJKEH IPUHUMATh BO BHUMAaHUE CIEAYIOIINE
TIOJIOKCHHUS.

9.1. JlucuurinHa mOoCTpoeHa Mo MOIYJILHOMY MPHUHIIMITY, KaXKIbIH MOAYJIb IPEICTABISIET COO0M
JIOTHYECKH 3aBEPIICHHBIN pa3eN Kypca.

9.2. JlekuMoHHbIE 3aHATHSA TOCBALICHHl PACCMOTPEHHUIO KIFOUEBBIX, 0a30BBIX MOJIOKEHUN
Kypca ¥ pa3bsiICHEHUIO YYeOHBIH 3a/1aHU, BRIHOCUMBIX Ha CAMOCTOSITEIBHYIO TIPOPAOOTKY.

9.3. JlaGopaTtopHble paGOThLI MpEIHA3HAYEHBI [JISI MPHOOPETEHUS OMbITa MPAKTHYECKOU
peanu3anii OCHOBHON MpoQecCHOHaIbHON 00pa3oBaTeIbHOM MporpaMMBbl. MeToIudecKre yKa3aHus K
nabopaTtopHbIM paboTaM TpOpadaTHIBAIOTCS CTYAEHTaAaMH BO BPEMS CaMOCTOSTEIbHOW MOATOTOBKH.
Heo6xoauMeiii ypoBEHb IOATOTOBKH KOHTPOJIMPYETCS TEpe]l MPOBEIeHHEM JTa00PaTOPHBIX padoT.

9.4. CemuHapckue 3aHATHS TPOBOIATCA NS 3aKpPEIUICHUS YCBOGHHOW uHMOpManuu,
MprOOpETEeHNsT HABBIKOB €€ MPUMEHEHHs JUTsl pEIIeHHs MPAKTHUECKUX 3a]a4 B MPEIMETHON obiacTu
JUCIUTUTAHBL.

9.5. CamocrosiTeqibHAasi padoTa CTYJACHTOB BKIIOYAET MNPOPabOTKY JIEKIIMOHHOTO Kypca,
BBIMIOJIHEHHE JOMAlIHUX 3aJaHuid, MOATOTOBKY pedepatoB u mp. CamocrosTenbHas pabota
MpeyCMaTPUBAET HE TOJIBKO MPOPabOTKy MaTephaliOB JIKIIMOHHOTO Kypca, HO M UX pacIIMpEeHHE B
pe3ynbTare MoUCKa, aHaIKn3a, CTPYKTYPUPOBAHUS U MPEACTABICHUS B KOMIIAKTHOM BHJI€ COBPEMEHHO
WHPOPMAIINY MX BCEX BO3MOXKHBIX UCTOYHUKOB.

9.6. Texymuii (pyOe:kHbIN) KOHTPOJIb IPOBOJAUTCS B TEUEHHE KaXJI0T0 MOYJIsl, €F0 UTOTOBbIE
6pe3yIbTaThl CKIIAIBIBAIOTCS U3 OLIEHOK IO CJIEITYIOIINM BHIaM KOHTPOJIBHBIX MEPOTIPHATHI:

* 3aIMTa JOMAaTHUX 3aJaHUi;

» 3ammTa J1ab0paToOpHBIX PadoT;

* KOHTPOJbHBIE PAOOTHI.

* paboTa Ha JICKIUSX.

9.7. OcBoeHME AUCHMILIUHBI, €€ YCIEUTHOe 3aBEPIleHNE Ha CTaIUU MPOMEKYTOYHOT'O KOHTPOJIS
BO3MOYKHO TOJIBKO TIPU PETYJSIpHOW paboTe BO BpeMsi CeMeCTpa W IUIAHOMEPHOM MPOXOKICHHUU
TEKYIIET0 KOHTPOJIS.

9.8. Ilns 3aBepmicHus] pabOTBI B CEMECTPE CTYACHT JOJDKEH BBIOJIHUTH BCE JIAOOpPATOPHBIC
paboThl, KOHTPOJBHBIE MEPOIPHATHS, WUMETh TMOJHBI KOMIUIEKT TMOATOTOBIEHHBIX TOMAIIHUX
3a/IaHUM.

9.9. IlpomexyTouHass aTTecTAalUsl MO pe3yJIbTaTaM CEMECTpa MO IUCHUIUIMHE MPOXOAWUT B
¢dopme sk3amena. OcBOEHHE KITIOYEBHIX, 0a30BbIX MOJOKECHUN JUCIUILIUHBI, COCTABISIONIMX OCHOBY
OCTaTOYHBIX 3HAHUU IO HEH, MPOBOJUTCS MPHU MOATOTOBKE K CAaue IK3aMEeHa.

10. MeTtonuyeckue peKOMeHIAUH Il PENoAaBaTe sl

e UTeHne JeKIMid TO MAHHOW IUCHUIUIMHE PEKOMEHIYETCSl MPOBOAWUTH C HCIOJIH30BAHUEM
MYJbTUMEIUMHBIX TNpe3eHTauuid. MynbTUMeIuiiHas Mpe3eHTalusl, BBINOJHEHHAs CPEICTBAMHU
nporpammbl Microsoft PowerPoint, mo3Bosisier mpernonaBaTennto 4eTKO CTPYKTYPHPOBATh MaTephall
JEKIMH, SKOHOMUTh BpeMs, 3aTpauyuBacMoe Ha CO3JaHHe M300paKeHWH C UCIOJIb30BaHUEM Meja U
JIOCKH, HamucaHue GopMyi U APYTHX CIOKHBIX OOBEKTOB. JTO Na€T BOZMOXXHOCTH YBEIUYUTH 00BEM
u3naraemMoro matepuana. Kpome Toro, mpeseHTanusi MO3BOJSET OYEHb XOPOIIO HJUIIOCTPHPOBATH
JEKIMI0O HE TOJBKO CXeMaMHU M PUCYHKAMH, HO M TIOJHOIBETHHIMH (DOTOTpadusiMH, PHCYHKAMH,
MOpTpeTaMM y4YeHBIX M T.A. MyJbTHUMEeIUiiHas Mpe3eHTalMs MO3BOJIIeT O0TOOpa3uTh (hU3HYECKHe U
XAMHAYECKHE TPOIECCHl B IWHAMHKE, YTO MO3BOJISIET 3HAYUTEIBHO YIIYUIIUTh BOCIIPUATHE MaTepraa
CTyZCHTaMHU.

e[lpu mpoBeneHMH Ta0OPATOPHOTO TPAKTHKyMa HEOOXOAMMO CO37aTh YCIOBHS IS
MaKCHUMAaJIbHO CaMOCTOSTEIbHOTO BBIIOJHEHUS CTYJEHTaMH JIabopaTopHbIX padoT. [Ipu npoBenenun
1a00paTOPHOTO 3aHITHS MpEroaBaTelto pekoMenayercs: 1. [IpoBepka 3agad JomMamrHero 3a1aHus o
Teme J1abopaTOopHOI paboTh! (¢ O1IeHKOH). 2. OneHka paboThl CTyA€HTa B JJAOOPATOPUH U MOTYUYEHHBIX
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UM pe3ynpTaToB (c omeHkoi). 3. IlpoBepka oTu€Ta O BBHIMOJIHEHHOW JabopaTopHOU pabdoTe (c
oueHkoi). 4. IlpoBeneHue 3amuThl JIAOOpPaTOpHOW pPabOTHI (B yCTHOW WM TECTOBOW (hopme) mo
TEOPETUYECKOMY M MPAKTUYECKOMY Marepuaiy JlabopaTtopHoil pa®otsl (c ouenkoif). IIpu 3ammre
1a00paTopHOl pabOThl CTYIAEHT JOJDKEH YMETh OOBACHATH LEIH, 3a7add, XOJ HpPOBEACHUS
SKCHEPUMEHTOB, UX pe3yJIbTaThl, CIeNaHHbIE BBIBOABI. B mpolecce MmpoBeAeHUs: ONMBITOB CTYAEHTHI
pacIIUpsIIOT CBOU NPEACTABICHHUS O BEIIECTBAX, X CBOWCTBAX, MPUOOPETAIOT MPAKTHYECKUE HABBIKH.

e3aHATUS B AKTUBHBIX U HHTEPAaKTUBHBIX (OpMax pEKOMEHAYeTCs IPOBOAUTH C
WCTIOJIb30BAHUEM KOMITBIOTEPHBIX CHMYJISLIUH, TOCTAHOBKH MPOOJIEMHBIX W CUTYAI[HOHHBIX 3aJIaHHH.
[IpoBeneHue 3aHATUH B aKTUBHBIX M HHTEPAKTUBHBIX (opMax IOJKHO OBITh HAIPaBIEHO Ha
MHTEHCU(UKAIMIO y4eOHOT0 Mpoliecca, yBeIMYCHUE JOCTYITHOCTH 3HaHUH, HABBIKOB, YMEHH, aHAIIN3
yueOHOIl MH(pOopMaIK, TBOPUECKUH MOAXOJ K YCBOCHHIO yueOHOro marepuaina. B xoxe mposeaeHus
3aHATUH CTYJICHTHI JOJDKHBI YUUTBhCS (HDOPMYITHUPOBATH COOCTBEHHOE MHEHME, NMPABUILHO BBIPAXXaTh
MBICJIH, CTPOUTh JJOKA3aTENbCTBA CBOEH TOUKU 3PEHMS, BECTH JUCKYCCHUIO, YBaXKaTh albTEPHATUBHOE
MHEHHE. DTO JIOJDKHO MOMOYb C(OPMHPOBATH HABBIKM, HEOOXOAMMBIE OyAyIIeMy CHELUAIHUCTY B
po¢eCCUOHATIBHON JeSITeNbHOCTH. Peannu3anus akTUBHBIX M MHTEPAKTUBHBIX METOJOB IIPU U3YUYEHUU
TUCIUIUTMHBL "XuMus" BO3MOXKHA HA JICKIIMOHHBIX U JaOOPATOPHBIX 3aHATHSIX MyTEM MPOBEACHUS
IMCKYCCHUM, IUaloros, Oecel, MCIOJb30BaHUS KOMIIBIOTEPHBIX CHUMYJIALUHN, pa30opa KOHKPETHBIX
CUTYallMOHHBIX 3a/1a4.

o CamocrosTenbHas padoTa - 3T0 HauboJiee BaXKHbIH IyTh OCBOCHUSI CTYICHTaMU HOBBIX 3HaHWH,
YMEHUH, HaBBIKOB MPHU M3yYCHUM TUCHUIUIMHBL. OOpa3zoBaTenbHas LEdb CAMOCTOSTEIBHON pPabOTHI -
OCBOCHME XHMMHUYECKOH TEPMMHOJIOTMH, (HOPMUPOBAHHE HABBIKOB XMMHUYECKOIO MBIIIJICHHUS,
HKCHEPUMEHTAIbHBIX YMEHH, YMEHUN paboTaTh ¢ yueOHOW TUTepaTypoil, NpOU3BOIUTh XUMUYECKHE
pacuérsl. Pa3BuBaromas Lenb - pasBUTHE CaMOCTOATENBHOCTH, YMEHUI aHAIM3UPOBATh SABICHUS U
nenath BbIBOABL. CaMocTosiTenbHas paboTa MOXKET ObITh HMCTOYHHUKOM 3HAHUHM, CIIOCOOOM UX
IIPOBEPKH, COBEPILIEHCTBOBAHUS U 3aKPEIUICHUS 3HAHWH, YMEHH, HaBBIKOB. DTOT BUJ AEATEIbHOCTU
CTYJEHTOB IPOXOJWUT IIOA KOHTposieM mnpenojasarens. [lpm opraHuzanuu BHeayJUTOPHOMN
CaMOCTOSITENIbHOW ~ paboThl MO JUCHMIUIMHE IPENoJaBaTell0 PEKOMEHAYETCS HCIOJIb30BaTh
cienytouie (opmel: 1. BpimomHeHne JOMAIIHUX 3aJaHUil pa3HOOOpa3HOro xapakrepa (perieHue
3aJa4, M3ydeHUe ydeOHOM JUTeparypbl, NOJA0Op WUIIOCTPATUBHOIO MaTepHuaga IO OTICIIbHBIM
paszenaM Kypca B MHTEpHET-CETH). 2. BbInonHEeHMEe MHIMBUAYAIbHBIX 33JaHHUN, HANpaBICHHBIX Ha
pa3BUTHE Y CTYJEHTOB CAMOCTOSTEIbHOCTH W WHUIMATUBBL. VHAMBHUIyanbHOE 3aJaHHE MOXKET
MOJTyYaTh KaK KaXKAbIH CTYJIEHT, TaK M YacTh CTYA€HTOB I'PYTIIbI.

[Iporpamma cocTaBjieHa B COOTBETCTBUM ¢ DefepaibHBIM TOCYAAPCTBEHHBIM
o0pa3oBaTeNbHbIM CTAHIAPTOM BBICIIEr0 OOpPA30BAHMS 1O HAMPABICHUIO MOATOTOBKHU
OakanaBpoB 23.03.03 «Ikcmryatauusi TPAHCHOPTHO-TEXHOJOTMYECKUX MAIIUH U
KOMILJIEKCOBY.

IIporpammy cocTaBu.I:
JOLIEHT, K.X.H. /®.3. bamaes/

IIporpamma yTBepxkaeHa Ha 3acenanum kadeapsl “HaszeMHble TPaHCIOPTHBIE
cpeactBa” «18» utonsa 2020 r., nporokon Ne 8

3aBenytomuii kapeapoit

npodeccop, K.T.H. /Xpunau H.A./
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CTpykTypa U coaep:KaHue TUCHUIIMHBI « XHUMHUSD 10 HAMPABJIECHNIO MOATOTOBKHU
23.03.03 Dkcmiryartanusi TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIIMH U KOMILIEKCOB
(0axkanaBp)

OuHno-3204Has popma 00yueHHs

IIpunoxenue 1

Buabl yueoHoi paGoThl,

? g g BKJII0YAs CAMOCTOATEILHYIO Buanbl camocTosAATeIbHON padoThI DopMbI
n/n Pazgen < % g padoTy CTy1eHTOB, CTYIeHTOB aTTecTaluM
3 = § M TPY/10eMKOCTh B 4acax
J | IVC | JlJad | CPC | KCP | K.P. | K.II. | PT'P | Pegepar | K/p 9 3

1 CtpoeHme aTOMOB 2 1 1 3
2 OCHOBHBIC MMOHSATHS U 3aKOHBI XUMHH 2 2 1 3
3 BBoaHoe 3aHsTHE TI0 1TA00PATOPHOMY MPAKTUKYMY 2 2 2 6
4 [lepuonnuecknii 3aKOH W MEPUOIUYECKAs CHCTEMA 5 3 1 3

JIEMEHTOB
5 DNIEKTPOHHOE CTPOSHHE ATOMOB U HOHOB 2 4 1 3
6 Jlabopatopuas ~ pabota U((OCHOBHI)IC KIacel | 4 ) 3

HEOPraHMYECKUX COCTUHEHUID
7 Xumudeckas CBI3b 2| 5,6 2 3
8 JlaGopaTopHas pabora «OKHCTUTENBHO- ) 6 2 3

BOCCTAHOBUTEIbHBIEC PEAKIINN
9 OCHOBBI TEPMOXHMHH 2 7 1 3
10 TepMOXUMUYECKUE PACUETHI 2 8 1 3 +
11 JlaGopatoprass pabora «TemmoBeie 3 hHEeKTH ) 3 2 3

XMMHYECKUX PeaKlniin
12 HamnpasneHue npoTekaHus XUMUYECKUX PEaKIIUM 2 9 1 3
13 OnpeneneHue HaNpaBJICHU XUMUYECKUX pPEaKLHid 2 10 1 3 +
14 JlaGopaTtopuas pabora «CKOpPOCTh XHMHUYECKHX ) 10, 4 3 +

peakuuii. XHMHUYECKOE PABHOBECHEY 12
15 XHUMHUYECKAsi KUHETUKA. XUMUYECKOE PABHOBECHE 2 11 1 3 +
16 KuneTtnueckue xapakTepUCTHKU PeaKIUil 2 12 1 3 +
17 CBOWHCTBa pacTBOPOB AJICKTPOITUTOB 2 13 1 3
18 KoHueHTpanuu pactBopos 2 14 1 3
19 JlabopaTopHas pabota «PacTBOPBI AIEKTPOITUTOBY 2 14 2 3
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20 ONEeKTPOXUMUYECKHE  TPOLECCHl.  DIEKTPOIHBIE 3
noteHransl 1 JJ1C. XuMudeckne NCTOYHUKH TOKA. 15 1
OnexTponus
21 JlabopaTtopHas paboTa «DIEKTPOIN3» 16 3
’ 4
18
22 Koppo3usi metamioB u 3ammra METauiOB  OT 3
KOPPO3HH 16 1
23 DIIeMEHTBI OPraHUYECKON XUMHHU 17 3
) 2
18
dopma aTTecTALNH +
Bcero yacoB 1no AucUUIINHE B IEPBOM ceMecTpe 18 18 72

H.o0. Aupexktopa HOL «Xumbuortex»

E.C. I'opminna
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[Tpunoxenne 2

. . K paboueii mporpamme
MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHN S POCCUMCKOU ®EAEPALIUN

OEJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIbHOE YUPEX/IEHWE BBICIIET'O OBPA3OBAHUM S
«MOCKOBCKHMU NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKI/II7I IMOJIMTEX)

Hamnpasnenne noarorosku: 23.03.03 Dkcrryaranus TpaHCIOPTHO-TEXHOIOITMUECKUX MAIllUH U
KOMIIJIEKCOB

OII (mpoduip): « MTHXUHUPUHT U SKCIUTyaTalKsl TPAHCTIOPTHBIX CUCTEM»
dopma 00yUueHUs: OUHO-3a0UHAs

Bun npodeccuonanshoii nesitenbHocTH: B cooTBeTcTBUM ¢ PT'OC BO

Kagenpa: «Xumus»

®OH/J OHEHOYHBIX CPEJICTB
MO IMCIHAIIVIMHE
«XHUMMUS»

Cocrag: 1. ITactopt (hoHa OIIEHOYHBIX CPEACTB
2. OnucaHue OLICHOYHBIX CPEACTB:
KonrponsHas padora

Bomnpocs! 1o pazaenaM TACHUITUHBI

CocraBuTeyu: A01EHT, K.X.H. ®.3. bagaen

Mocksa, 2020 rox
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Tabmura 1

MOKA3ATEINb YPOBHA COOPMUPOBAHHOCTM KOMNETEHLUN

XUMUA

OI'OC BO 23.03.03 «Ikcniryatanusi TPAaHCHOPTHO-TEXHOJIOTHYECKHX MAIIMH M KOMILIEKCOB)

B mporiecce ocBoeHUs TaHHOM TUCHUIUIUHBI CTYACHT (JOPMUPYET U IEMOHCTPUPYET CIIEAYIOIINE

KOMIIETeHIUH:
KOMIIETEHIIWMH Ilepeyenb KOMIIOHEHTOB TexHosorus ®opma Crenenu ypoBHeii 0CBOeHHA
UHJEKC | ©OPMVYJIMPOBKA dopmupoBanus OLICHOYHOI0 | KOMIeTeHI Uil
KOMIIeTeHIN I cpeacra*®
OIIK-3 20MOo6HOCHIb 3HaTh: JIEKLIMS, K, Ba3oBblii ypoBeHb
NPUMEHAMb CUCmemy - OCHOBHBIE KJIACCHI caMoCTOsITeNIbHAs K/P - o0yyaronuiics

@yHoamenmanvHvlx
SHaHUuul
(Mamemamuueckux,
ecmecmeeHHOHAYYHDIX,
UHIICEHEPHBIX,
IKOHOMUYECKUX) 0I5
uoenmuguxayuu,
Gopmynuposanusi u
peueHUs: MmexHU4ecKux
U MEXHONIO2ULECKUX
npoonem
9KCHIyamayuu
MPAHCNOPMHO-
MEXHOI02UYECKUX
MAWUH U KOMNHIEKCO8

HEOPraHUYECKUX COCIMHEHUN,
OCHOBHBIE ITOJIOKCHHUS
COBPEMEHHOM TEOPUHU CTPOEHUS
aTOMa, TCOPUHM XUMUYECKOU CBA3H,
OHEPreTUKU U KUHETUKH
XUMHYECKUX PEAKIUH,
XUMHUYECKOT'O paBHOBECHS, 00IIHe
CBOICTBa PacTBOPOB, CBOMCTBA
pacTBOPOB 3JIEKTPOIUTOB,
3aKOHOMEPHOCTH ITPOTEKAHUS
IEKTPOXUMUYECKHX IIPOLIECCOB;
- OCHOBHBIE XUMHUYECKUE
II0JIO’KEHUS, 3aKOHBI, CBEJICHUS,
HEoOXO0UMbIE 11 IPUMEHEHHUS B
KOHKPETHON IpeIMeTHON 00IacTu
JKCIUTyaTaly TPAHCIIOPTHO-
TE€XHOJOTMYECKUX MAIIVH U
KOMILJIEKCOB.

Ymersn:

- OIIPEACIIATh BO3MOKHBIE
HaIpPaBJICHUS XUMHUYECKUX

pabota, taboparopHast
paborta

JEMOHCTPHUPYET MOJIHOE
3HAHUC 110 U3y4aCMbIM
pasaciiaM XUMHHU, YMCHUC
peliaTh CTaHAapTHBIE
3aJlaum.

IToBbIIEHHBIH YPOBEHb

- o0yJarommiics
J€MOHCTPHUPYET MOJHOE
3HAHUC 110 U3y4aCMbIM
paszenamMm XUMUHU, CBOOOTHO
orepupyer
MPHOOPETEHHBIMU
YMCHUSAMU, IPUMCHSACT UX B
CUTyalusx HOBBIIIECHHON
CJIOKHOCTH.
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B3aNMOJICHUCTBHH, KOHCTAHTHI
PaBHOBECHSI XUMHUYECKHUX
MpEBpaIICHU, MPUMEHSTh 3HAHUS
(byHIaMEHTaIbHBIX OCHOB,
MOJAXOABI KU METO/Ibl XUMHUH TPU
W3YUYEHUU APYTUX JUCLHUILINH;

- MPUMEHSITH 3HAHUSA
(byHIaMEHTaIbHBIX OCHOB,
IMOJIXOJIEI I METOAbLI XUMHH B
npoheccCuOHaNbHOM NeSTEIBHOCTH.
Baagern:

- MaremaTtnueckuM anmnapaTom U
HaBBIKAMM HCIIOJIB30BaHH
COBPEMEHHBIX MMOAXOA0B U METOJIOB
XUMUU K OMMCAHUIO, AaHAIIU3Y,
TEOPETHUECKOMY U
AKCIIEPUMEHTAILHOMY
MCCIIEA0BAHUIO U MOJICJIMPOBAHUIO
XUMHYECKHUX CHCTEM, SIBIICHUHA 1
MIPOIIECCOB B 00BEME,
HE0O0XOIMMOM JJIsl OCBOCHHUS HAYK
0 MaTepuanax, GyHIaMEeHTaIbHbIX
Y IPUKJIAAHBIX OCHOB
MaTepHAIOBEACHUS U TEXHOJIOTHI
MaTepuaioB, UCTIOIb30BAHUS B
poeCCUOHATBHON JEATETLHOCTH
- HaBBIKAMH HCIIOIL30BaHUS
COBPEMEHHBIX MOJIXOA0B U METOJIOB
XUMUU K ONTUCAHUIO, aHATIU3Y,
MOJIETTUPOBAHUIO XUMUYECKUX
CUCTEM, SIBJICHUH U IIPOLIECCOB B
00BeMe, He0OXOUMOM
HCIIOJIb30BaHUS B
poeCCHOHAIBHON JESTETHHOCTH.

**_ CokpareHus: OpM OIEHOUHBIX CPEACTB CM. B TaOII. 2
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Tabnua 2

Hepeqenb OLCHOYHBIX CPEACTB II0 TUCHUIIJIHHE «XUMHUD»

HaumenoBanue
(V)
Ne OLEHOYTHOrO Kpatkast xapakTepHCcTHKa OLIEHOYHOTO CPEICTBA IIpencrapnenne ouenounoro cpencrea B POC
OC CpeJicTBa
CpeicTBO KOHTPOJISI YCBOSHHUS y4eOHOro Marepuaia TeMbl, pasjena
KomnokBuym WA Pa3/eNiOB JAMCUIUIUIMHBI, OPraHU30BaHHOE KaK yueOHOE 3aHSATHE B
1 Bomnpocel o TemMam/pasenaM AUCIUTUTAHBI
(K) BHE coOeCceqOBaHUS IIEAArOTHUYECKOI0 paboTHUKAa ¢
00y4JaroIUMUCS.
KourponrHas pabota (CpeacTBO HPOBEPKH YMEHHWH IPUMEHATL IIOJYYEHHBIE 3HAHHUSA A o
2 P p ped POBCPKH 'y P y A KoMIuIeKT KOHTPOJIbHBIX 3aIaHUi 110 BApHAHTAM

(K/P)

[PCIICHUA 3a1a4 OIIPCACIICHHOI'O TUIIA 110 TCMC UJIKN pPa3acily
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IIpumepHbIe BApHAHTHI KOHTPOJILHOM PadoThI

Bapuanr 1

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

2P + 3Clw) =2PClaw) , Ar H208 = —574 x]JIx.

Omnpenenuts, kakas Macca Gocdopa BCTymmiIa B peakiiuio, eciu Beiaeauioch 1200 k[ TerioTsI.
3ananue 2. [lonp3ysck CIpaBOYHBIMU TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruto [ ub0ca manHoi
peakuuu npu temmeparype 298 K u ykazatb, BO3MOKHO JIM CAMOIIPOU3BOJIbHOE TPOTEKAHUE PEAKIIMHI
npu craHAaapTHeIX yenosusix: NHs () + HCle) = NHaCl.

3amanwne 3. OnpenenuTsb, Kak U3MEHHUTCSI CKOPOCTh TpsiMoit peakiuu: 2NO2 ) — 2NOq) + Oz

IIpY YBEJIMYEHUH JABJICHUS B CUCTEME B 3 pa3za? CuuTaTh 3Ty pEeaKLHIO 3JIEMEHTAPHOM.

3amanwue 4. J[711 HEKOTOPOU PEaKIMK IMEPBOTO MOPSAKA OBLITN OMPE/IEICHBI 1BE KOHCTAHTBI CKOPOCTH:
npu T1=313K k=910 mun 'u T2=318K k2=1,3-102mun '. Onpenenuts S5HEpPruto
aKTUBalUUU Ea M IpeA3KCIOHEHIIUAIBHBIN MHOXHUTENb ko B ypaBHEHHH AppeHuyca JUIsl 3TOM peakiuu.
3amanue 5. Onpenenurs, B KaKyt0 CTOPOHY CMECTHTCS TTOJIOKEHNE PABHOBECHS PEAKITUH:

2NO) + Clagy S 2NOClry , ArH®98 =—73,6 k/I)x, ecliu: a) OBBICHTH TEMITEPATypy B CUCTEME; 0)
MOHHU3UTH 00IIIee JABJICHNE B CUCTEME; B) YBEIIMYUTH KOHIICHTPAIIMIO XJI0PA; T') BBECTH KaTallU3aTop.
Bapmuanr 2

3ananue 1. CornacHO TEPMOXUMHUYECKOMY YPAaBHEHHUIO PEAKIIMU T'OPEHUSI METaHa:

CHar) + 202(r) = CO2(r) + 2H20), ArH®298 = =880 x /I

Bbaenuiock 104 xJx temnorsl. OnpeaenuTs, Kakas Macca METaHa BCTYIHJIA B PEAKLIUIO.

3amanwne 2. [Tonb3ysich CIpaBOYHBIMU JaHHBIMH, PACCYUTATh CTAaHAAPTHYIO SHEpTHio [ mO0ca nanHOM
peakuuu npu temneparype 298 K u ykazaTh, BO3SMOXKHO JIU CAaMOITPOU3BOIBHOE MTPOTEKAHNE PEAKITHH
P CTaHIAPTHBIX YCIOBUIX:

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

3amanwne 3. OnpenenuTsb, Kak HK3MEHHUTCS CKOPOCTh TpsiMoit peakiuu: 2NO ) + O2 )= 2NO2 (1)

MIpY YMEHBIICHUU JaBJICHUS B cucTeMe B 3 paza? CuuTaTh 3Ty peakiHio SIeMEHTapHOM.

3ananue 4. JIJis HEKOTOPOU peaKIy MEPBOTO MOPsAKa ObUIH ONIPEIETICHBI IB€ KOHCTAHTHI CKOPOCTH:
mpu T1=298 K ki=2,2-10" mun ' uT2=303 K k2=4,1:10" mun ' . Onpeneaurs SHEPTHIO
aKTUBaUU Ea ¥ MPEAIKCTIOHSHITUATBHBIN MHOXHUTEIb ko B YPABHCHHH APpPEHUYCA JUISl 3TOW PEaKIlny.
3ananue 5. Onpenenurs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHHE PABHOBECHS PEAKIINH:

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

0) yMEHBIIIUTH OOIIIee JaBICHUE B CUCTEME; B) YBEIHMUUThH KOHIIEHTpaIio okcuaa yriaepoaa (I);

I') YMEHBIIIUTH NapiuaibHoe naBieHue okcunaa yraeposa (I1); o) BBectu karanusatop.

Bapuanr 3

3ananue 1. B pesynpTaTte peakiiuu, TepPMOXUMUYECKOE ypaBHEHNE KOTOPOMA:

C2HsOH (%) + 3020 S 2CO2(r) + 3H200x), Ar H%298 = —1374 x]JIk,

BbIIenIoch 710 k/[x TernnoTel. BeIYMCINTE Maccy 3TaHOMA, yUYaCTBYIOIIETO B PEaKIIUU OKUCIICHUSI.
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJIAPTHYIO SHEpruto I'nbdca naHHoM
peakuuu npu temneparype 298 K u ykazaTh, BO3SMOXKHO JTU CAMOITPOU3BOIBHOE MTPOTEKAHNUE PEAKIIHH
TP CTAHIAPTHBIX YCIOBHSIX:

CO2 () + SO2t) = SO3¢r) + CO).

3amanue 3. OnpenenuTh, Kak H3MEHHUTCS CKOpocTh npsiMoit peakmun: 2NO ) + Cl2 = 2NOCI ()

MIpU YMEHBIIEHUN KOHIIeHTpaluu okcua azoTa (II) B 2 pa3a. Cunrarh 3Ty peakiuio 31eMeHTapHOI.
3ananue 4. JIJis HEKOTOPOU peaKIy MEPBOTO MOPsAKa ObUIH ONIPEIETIEHBI IB€ KOHCTAHTHI CKOPOCTH:
npu T1=353 K ki =7,5102 mun 'u T2=373K k2=9,4102 mun . Onpesenutsh 3HEPrur0
akTuBanuu Ea ¥ MpeadKCIIOHEHITUATBHBIN MHOXHTEIb ko B YPABHCHHH APpPEHUYCA JUIsl 3TOW PEaKIlny.
3ananue 5. Onpenenurs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHHE PABHOBECHS PEAKIINH:

CHaq) + 2H20 1) S CO2(n+ 4H2 (), ArH <0, eciiu: a) yBeTHYUTE TEMIIEPATypy B CUCTEME;

0) MOHU3UTH 00IIIee AaBJICHNE B CUCTEME; B) YBEIMYUTH KOHIIEHTPALIMIO METAHa;

T') MOHU3UTH MAPIUATBHOE JIaBICHUE METAHA; 1) BBECTH KaTallU3aTop.
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Bapuanr 4
3amanne 1. Tepmoxumudeckoe ypaBHEHHE peakIuu Tuipoinsa xjaopuaa docdopa (V):
PCls¢ry + H20@) =POCIz3ex) + 2HClr), ArH%9s =—170 xJIx.
Onpenenuts, kakas Macca xjopuaa ¢ocdopa (V) BCTynmia B peakifuio, €CIIM TeII0BOH Y heKT
coctaBmi 520 x/[x.
3amanwne 2. [Tonb3ysich CIpaBOYHBIMU JaHHBIMH, PACCYUTATh CTAaHAAPTHYIO SHEpTHi0 [ mO0ca nanHOM
peakuuu npu Temneparype 298 K u ykazaTs, BO3SMOXKHO JIU CAaMOITPOU3BOIBHOE MTPOTEKAHNE PEAKITHH
P CTaHIAPTHBIX YCIOBUIX:
SO2 ) + NO2r) =S0O3 ) + NO@).
3ananue 3. OnpenenuTb, BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh YCIOBHON MPSIMON pEeaKIMU:
2A0)+ B = C+D
MIPH YBEITMYEHUHN 00bEMa CUCTEMEBI B 2 pa3a, €CIIH ATa PEaKIUs IIEMEHTapHAs.
3ananue 4. OnpenenuTs, Ha CKOJIBKO IPalycoB HEOOXOAUMO MOBLICUTh TEMIIEPATypy, YTOObI
CKOpPOCTh peakiuu Bo3zpocia B 500 pa3, eciu reMriepaTypHbIid KO3QPUITUSHT CKOPOCTH PEaAKIIHH Y =
2,5.
3amanue 5. OnpeaenuTs, B KaKyl0 CTOPOHY CMECTHTCS TIOJI0KEHHUE PaBHOBECHS PEaKIIUH:
2COm + 0200 S 2CO02r), ArH 208 <0, eciiu: a) IOBBICUTH 00IIIee JaBJICHUE B CUCTEME;
0) yBEIMYUTH TEMIIEPATYPY B CUCTEME; B) YBEIMUUThH KOHIIEHTpaIMio okcuaa yriaepoaa (11);
T') 3aMEHHUTH KUCIIOPOJI Ha BO3AYX.

Bapuant S
3ananue 1. B pesynbraTe peakuuu, TepMOXUMUYECKOE YPaBHEHUE KOTOPOH
4FeSam) + 1102 1) S 8SO2(r) + 2Fe203(r), Ar H°208 = —3310 kJIx,
BeIIenmiochk 350 k/[x TermnoTel. BeruncnuTthk Maccy oOpa3oBasiierocs okcuza xkenesa (I11).
3ananue 2. [Tonp3ysck CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peakiuu npu Temrneparype 298 K u ykaszatb, BO3MOXHO JIU CAMOIPOU3BOJIbHOE MPOTEKAHUE JTAHHOM
peakuuyu Ipy CTaHAAPTHBIX YCIOBUSAX:

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

How + 12 =2 Hlp

IIpY OAHOBPEMEHHOM YMEHBIIIEHUU KOHIIEHTpAIMK BOJopo/ia U oza B 3 paza? Cuuraiite 3Ty
PEaKIMIO 3IeMEHTApHOM.
3ananue 4. BerauciauTsb, Npu Kakoil TemrnepaType 72 3aBepLIMTCS] HEKOTOpasl peakiys B TEUEHUE 12 =
30 muH, ecau npu remnepatype 71=25°C oHa nporekaer 3a ¢1 = 3 yaca. TemneparypHbIi
KO3 (QUIUEHT CKOPOCTH PEAKITUH Y = 3.
3aganue 5. OnpenenuTp, B KaKyr0 CTOPOHY CMECTHUTCS TOJI0KEHNUE PAaBHOBECHUS PEaKLIUU:
2Hom) + O20 S 2H2O@), Ar H%298 < 0, ecii: a) MOHU3UTH O0IIIee JaBICHUE B CUCTEMC,
0) MOBBICUTH TEMIIEPATypy B CUCTEME; B) 100aBUTh BOAOPO/I; T) J0OABUTH Maphl BOABI.

Bapuanr 6
3ananue 1. [lonmyyeHue a30THOM KUCIOTHI MPOUCXOIUT B COOTBETCTBUU C ypaBHEHUEM
ANO21r) + O20) + 2H2000 S 4HNO3x) , ArH°98= — 252 xJIx.
Ornpeaenuts Maccy 00pa3oBaBIICICS KUCIOTHI, €CIU BhIIECTUIOCH 138 K[>k TErIoThI.
3ananue 2. [lonp3ysack CIpaBOYHBIMU TaHHBIMH, PacCUUTaTh CTaHAAPTHYIO 3Hepruto ['ub0ca nanHoi
peakuu npu temrneparype 298 K u ykazaTh, BO3MOKHO JIM CAMOTIPOM3BOJILHOE TPOTEKAHUE PEAKITUN
nipu ctanaapTHbIX yeaoBusax: C2HsOH k) = C2Har) + H2Ogx).
3ananue 3. OnpenenuThb, Kak U3MEHUTCS CKOPOCTh YCJIOBHOM AJIEMEHTApPHOMN peaKlUu:
Am *2Bmn = Cp),
€CJIM KOHIICHTPAIIMIO BEIIECTBAa A yBEJIUYIIN B 2 pa3a, a KOHIICHTPAIHIO BeniecTBa B ymMenbmmiu B 2
paza.
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3ananue 4. HauanbHas temneparypa peakuuu 71 = 20°C. Onpeaenurts, 10 KaKOro 3Ha4eHUs
HE0OXO0IMMO MOBBICUTH TEMIIEPaTypy 72, 4TOOBI CKOPOCTh peakinu yBenudmiach B 150 pas.
TemmnepaTypHbIit KO3GOUIIMEHT CKOPOCTH PEAKIUU ¥ = 2,2.
3ananue 5. OnpenennuTts, B KAKOM HalpaBJIE€HUHU POU30MIET CMEILIEHNE PaBHOBECHUS: a) IIPU
TTOHMKEHUH OOIIEro JaBJIeHUs B CUCTeME; 0) TPH MOHWKEHUN MTapIIMaIbHOTO AABICHUS KUCIOPOa; B)
MIPY MOHM)KEHUU TEMIIEPATYPhI B CHCTEME:!

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

Bapuanr 7

3ananue 1. JlaHO TEpMOXUMHUYECKOE ypaBHEHHE PeakLuu pasioxenus Hoauna rammus (I11):

2Galsm = 2Gam) + 312, ArH%98 =440 xJx.

PaccuunTaiiTe KOIMYECTBO TEIIOTHI, HEOOX0AUMOe A paznoxenus 15,3 r Gals.

3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHon
peakiuu npu Temrneparype 298 K u ykazaTb, BO3MOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
npu craHAapTHLIX yenoBusx: CO ) + Claw) = COClz ).

3ananue 3. OnpenennuTs, BO CKOJIbKO pa3 HEOOXOIUMO YBEIMUUTh KOHIIEHTPALIMIO BellecTBa A 1is
yckopeHus B 16 pa3 ycinoBHOU mpsiMoit peakiuu:2A ) + Br) = Cr) + D), ecnu Ta peakuus
3JIeMEHTapHas.

3ananue 4. Jln1s HEKOTOPOU reTepOreHHON PEeaKIMi SHEPTus aKTUBALIUN

Ea =100 k/I)x/mMonb. Onpenenure, BO CKOJIBKO pa3 YBEIHMUUTCS CKOPOCTh XMMUYECKON peakuy MpH
noBsleHNH Temiepatypsl ot 71=20°C no 72 = 60°C.

3ananue 5. OnpenenuThb, B KAKOM HapaBICHUU CMECTUTCS MOJ0XKEHNE PAaBHOBECHS B CHCTEME:
2COm + 02 5 2C02(r,  ArH’208 =— 566 k]I, eclii: a) MOBBICHTH TEMIIEPATYPY B CHCTEME;

0) yBEIMYUTH KOHIIEHTpanuio okcuaa yrieposa (II); B) moBeicuTh oOI1iee JaBJICHHE B CUCTEME;

I') BBECTH KaTaJau3aTop.

Bapmuanr 8
3ananue 1. CornacHo TEPMOXUMHUECKOMY YPaBHEHHIO PEaKI[MH OKUCIICHHS IJIIOKO3bI:
CsH1206 + 602=6CO2 + 6H20, Ar H%298 = —2800 ]Ik,
BeIienmiock 730 k[ TernoTsl. PaccuntaTh Maccy nmpopearupoBaBIIei TIFOKO3BI.
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO dHEpruto I'nodca naHHoM
peakiuu npu Temrneparype 298 K u ykazaTb, BO3SMOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
IIPU CTAHJAPTHBIX YCIOBUSIX:
CeHs) + 3H2ir) = Cs Hi).
3amanue 3. OnpeaenuTs, BO CKOJIBKO pa3 HEOOXO0IMMO YMEHBIIUTH KOHIIEHTPAINIO BemecTBa B s
3aMelUIeHMs B 9 pa3 ycloBHOM npsamoit peakuuu: Ax) + 2Br = Cr+ D), ecim 31a peakius
3JIeMeHTapHas?
3ananue 4. J[ns HEKOTOPO# TeTeporeHHON peakiuu SHeprus akTuBauuu Ea = 80 kJ>k/MOb.
Onpenenutpb, BO CKOJIBKO pa3 YBEIUMUUTCS CKOPOCTh XUMUUECKON PEAKIIMH MPHU MOBBIIIEHUN
temneparypsl oT 71=30°C go 72=70°C.
3ananue 5. OnpenenuThb, B KaKOM HalpaBJIEHUU MPOU30MIET CMEIlIEHNE paBHOBECHUS: a) TIPU
MIOHMKEHUU OOILEro JaBjieHus B cucTeMe; 0) MpH MOHWKEHUN MapIUaIbHOIO AaBJICHHUS KUCIOPOAA; B)
IIPY TOBBIILIEHUU TEMIIEPATYPhl B CUCTEME:

No + O2() 5 2NO), ArH%98 =+180 kJIk.
Bapuant 9
3ananue 1. B pesynbraTte peakuuu, TepMOXUMUYECKOE YPaBHEHUE KOTOPOI:
Sa +2C02 ) S SO21r) + 2COw), Ar H®298 = 269 x>k, mornotuinock 810 k[ Temmorel. OnpenaenuTsb
Maccy obpazoBasierocst okcua cepsl (IV).
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nbdca naHHoM
peakiuu npu Temrneparype 298 K u ykaszaTb, BO3MOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
nipu ctanaapTHeIX yeaoBusax: CO ) + 3Har = CHa () + H20().
3ananue 3. OnpenenuTsb, KaKk U3MEHUTCS CKOPOCTh NMPSIMON peaKLuu:
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2CuS) + 302() = 2CuO¢r) + 2SO2(r)
IIPY YMEHBIICHUHU JAaBJICHUS B CUCTEME B 2 pa3a, €CJIM 3TO FETEPOTreHHas PeakIus 2-ro nopsaka?
3ananue 4. [Ipu 71 = 120°C HekoTOpas peakuus 3akaHunBaercs 3a 15 MuH. Paccuunralite, yepes kakoe
BpeMsi 3aKOHYHTCS dTa peakuus rnpu 72 = 140°C, ecau TeMiiepatypHblii KO3QPHUIIHMEHT CKOPOCTH
peakuuu y = 3,5.
3ananue 5. OnpenennuTs, B KaKyt0 CTOPOHY CMECTUTCS MOJIOKEHNUE PABHOBECHUS PEAKIIUU:
CClsr) + 2H20 (1 S CO2r)+ 4HCl (v, ArH <0, eciu:
a) YMEHBUINTh TEMIIEPATypy B CUCTEME; O) MOHU3UTH 00I1Iee AaBICHHE B CUCTEME;
B) OBBICUTH MaplHUaTbHOE AABJIEHUE YETHIPEXXJIOPUCTOTO YIIepoaa;
') yMEHBIIUTH KOHIICHTPAIIUIO UCXOAHBIX BEIIECTB; 1) BBECTU KaTaIu3aTop.

Bapuanr 10

3amanue 1. TepmoxuMHuUYecKoe ypaBHEHNE PEaKIIUH MTOJTyUYSHHS Kelle3a UMEET BUJL:

Fe2O3¢) + 3COw) 5 2Few + 3CO2wm), ArH%98 =27 xJIxk.

Omnpenenuth Maccy okcupa sxenesa (I11), koTopas BCTymmmia B peakiiio, €CJid TETUIOBOH 3 dexT
cocraBui 310 xJx.

3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJIAPTHYIO AHEpruto I'nodca naHHon
peakuuu npu temneparype 298 K u ykazaTh, BO3SMOXKHO JTU CAMOITPOU3BOIBHOE MTPOTEKAHNUE PEAKIIHH
TP CTAHIAPTHBIX YCIOBHSIX:

C2Hor + H2O¢) = CH3CHOg.

3aganue 3. OnpeaenuTb, Kak U3BMEHUTCS CKOPOCTh npsiMoit peakuuu: 2NOq) + O2r) = 2NO2()

MIpH yBEJIMYEHUHU KOHIIeHTpaluu okcua azora (I1) B 3 paza. Cuurats 3Ty peakiuio 3JeMEeHTapHOM.
3ananue 4. BerauciuTe, Ha CKOJIBKO TPayCOB HEOOXOIMMO YBEIHYUTH TEMIIEPATYPY LIS
yBenuueHus: ckopoctu peakiuu B 100 pa3. TemmneparypHblit K03)PHUIHMEHT CKOPOCTH PEaKIIUU PaBEH Y
=23.

3ananue 5. OnpenenuTs, B KaKOM HapaBICHUH MPOU30UIET CMEIIEHUE MTOT0XKEHHS PABHOBECHS B
cucteMe: Capagur)y + 2N2Or) S CO2 )+ 2N2 (), ArH®298 >0,

€CJIN: a) TIOBBICUTH 00IIIee AaBlIEHUE B CHCTeME; 0) MOHU3UThH TEMIIEpaTypy B CUCTEME; B) YBEITUUUTH
KOHIIEHTpaluio okcuaa azora (I); r) BBecTn kaTaam3arop.

Kpurtepuu oneHKH: KaX10€ 3aJaHne OLEHUBAETCS U3 4-0aioB;
- OIICHKA «3aUTEHO» BBICTABIISCTCS CTYACHTY, eciii HabpaHo 10 — 20 6aios;
- OIICHKA «HE 3aYTCHO» BBICTABJISCTCS CTYACHTY, eciii HaOpano 0 — 9 6amios.

Bonpocekl o pazaesiaMm JUCUUILIAHBI
(111 MOATOTOBKH K KOJUIOKBHYMAaM H 3K3aMeHY)

1. Kimaccudukanus 1 XuMHYECKHAE CBOMCTBA OKCHIOB.

2. Knaccugukanus 1 XMMUYeCKHE CBOMCTBA KUCIIOT.

3. Kimaccudukanus 1 XUMHYECKHAE CBOMCTBA OCHOBAHHUH.

4. Knaccugukanus 1 XMMUYECKHE CBOWCTBA COJIEH.

5. KBaHTOBO-MexaHu4ecKas MOJIeNb CTpOeHUs aroMa. YpasHeHue BoHbl JI. Jle bpoiura. IpuHmmn
HeomnpeneneHHocTH ['eiizenbepra. Bonnosas ¢pyHkIMs. ATOMHast opOUTaIb.

6. KBanToBbIe 4ricna 1 uX Gu3ndeckuii cMbICiI. DOpMEI §-, p-, d- aTOMHBIX OpOHUTANIEH.

7. DIIeKTpOHHAsA CTPYKTypa aTOMOB. [I[pHHIIMIIBI 3aTI0JTHEHNS SHEPTETUYECKUX YPOBHEN U NTOAYPOBHEN
atomax. [IpmHnmn Hammensiiei sHepruu. lIpaBmno Kieukosckoro. Ilpunnun Ilaymm. I[IpaBuiio
XyH[a.

8. DnexkTpoHHBIC KOH(UTYpalMiud aToMoOB 3JeMeHTOB Ilepumomuveckoid CUCTEMBL. s-, p-, d-, f-
JIEKTPOHHBIE CEMENUCTBA 3JIEMEHTOB. DJIEKTPOHHbIE (POPMYJIBI U AIEKTPOHO-TpaduuecKre AUarpaMmbl
aTOMOB B OCHOBHOM U BO30YXXKICHHBIX COCTOSHHSIX. OJEKTPOHHBIE (OPMYIBI M DIIEKTPOHO-
rpaduyeckre 1uarpaMMbl HOHOB.
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9. Cospemennas ¢opmynupoBka Ilepuoamueckoro 3akona J[.M. MenneneeBa. Ilepuommieckoe
N3MEHEHHE CBOMICTB 3JIEMEHTOB B COOTBETCTBHMHU C IOJIOKeHHEM B Ileproanueckoii cucreme (pasmep
aToMa, YHEpPIrus HOHU3ALUH, CPOACTBO K AIEKTPOHY, NIEKTPOOTPHULIATEIILHOCTD).

10. Xumnueckas cBsizb. OCHOBHBIE BHU/Jbl XUMUYECKOM CBA3H. XapaKTEPUCTUKU XUMUYECKOU CBS3H:
JUIMHA, 3HEPIHs, KPaTHOCTb CBSI3M, BAJICHTHBIM yroji. KpuBas mOTeHIMaabHOW SHEPrHUM MOJIECKYJIBI
BOJOpOAA.

11. KoBanentHass xumu4deckas cBsi3b. OCHOBHBIC TOJIOKEHUS MeToja BaleHTHhIX cBsizer (MBC).
[loHsiTHE BaJIEGHTHOCTH 3JEMEHTOB. G- U T- CBA3U. CBOMCTBA KOBAJEHTHOH CBSI3U: HACHIIIAEMOCTD,
HaIPABJIEHHOCTb, NOJIIPHOCTD.

12. O6MEeHHBIH U TOHOPHO-aKLENTOPHBIM MEeXaHN3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3H.

13. TonsapHOCTH KOBAJICHTHOM CBSI3U. J{UMONBHBI MOMEHT XMMHYECKOUN CBsI3U. JIUTIONBHBIA MOMEHT
MHOT0aTOMHBIX MoJieKyl1. Paccmorpets monekynsl CO2 u SOz.

14. OcHOBHBIC TOJOXKEHHS TEOPUM TUOPUAM3ALMU ATOMHBIX  opOutaneil. IlpuBectn mnpumeps!
COEJIMHEHUI ¢ TUNAMKM TMOpHAM3ALMM: sp-, Sp’-, sp°- rubpuamsanueii. I'eomerpudeckas (opma
MOJIEKYI.

15. MHonnas cBsa3p. CBONCTBA MOHHOM CBSI3U: HEHACHIIBIEMOCTb, HEHANpaBICHHOCTb. (CBOMCTBa
COECIMHEHUI C HOHHON KPUCTAJUNINYECKON PEIIETKOM.

16. Merannnueckas cBsi3b. CBONCTBA METAIUIMUECKOH CBSI3H.

17. TlepBblifi 3aKOH TEPMOAMHAMHUKH. BHYTpeHHsss SHeprus. OHTaiNbHA. TermmoBod dddexT
H30XOPHOTO U M300apHOT0 MPOIIECCOB.

18. TemmoBoii 3ddext xumuueckoil peakmun. 3akoH ['ecca. Tepmoxumudeckue ypaBHEHUS.
CranpmapTHas »HTanblnus oOpa3oBaHUsS BellecTBa. PacyeT CTaHJApTHOM SHTANBIIMU XHMHUYECKOH
peaxkuuu.

19. Bropoii u TpeTuil 3aKOHbI TEpMOANHAMUKH. DHTponusa. CTaHIapTHas SHTpONUs BelecTsa. Pacuer
CTaHIAPTHOW SHTPOIUH XUMUYECKON PEAKIIHH.

20. Dueprus ['n66ca. Kputepuii camonpon3BoIbHOTO MPOTEKAHUS MPOLECCOB B 3aKPBITHIX CUCTEMAX.
Pacuer crangaptHoii sHeprun ['m66ca XUMHUYECKON peaKIIuH.

21. OCHOBHBIE MOHATUS XMMHYECKOM KHUHETHKH. OJIEMEHTapHbIE peakUuu. MeXaHu3M pPEaKiUu.
CKOopoCTh TOMOT€HHOM XUMUYECKON peakiiuu. PaKkTopbl, BIMSIOIIME HA CKOPOCTb PEaKIUH.

22. OCHOBHOH 3aKOH XHMHYECKOM KHHETUKH (KMHETHYECKHH 3aKOH JCWCTBYIOIIUMX MAacc).
Kunernueckoe ypaBHeHne peakumu. KoHcranta ckopoctn peakuuu. llopsamox peakummu u
MOJIEKYJISIPHOCTb peaklui. Pa3MepHOCTb KOHCTAHTBI CKOPOCTH PEAKLIUH.

23. BimsiHue TeMnepaTypbl Ha CKOPOCTh peaknuu. TemmnepaTypHbIi KOA(PGUIIMEHT CKOPOCTH PEaKIIHH.
VYpaBHeHne AppeHnyca. DHEpIrUs aKTHUBALHH.

24. OOpatumble W HEOOpaTHUMBIE IPOIECCH. XWUMHUYECKOe paBHOBecwe. KoHCTaHTa paBHOBECHS.
®dakTopsl, BIuAOLIME HA XuMudeckoe paBHoBecue. [Ipunnun Jle [larense-bpayna.

25. PactBopbl. CoBpeMEHHBbIE MpPEACTaBICHUS O (PUIUKO-XUMUYECKUX Ipolieccax 0oOpa30BaHUS
pacTBOpoB. OHepretuka mporecca pactBopeHus. CosbBatanms (rugparaius). HeHachleHHBIH,
HACBIILICHHBIN W MEPECHIILECHHBI PACTBOPHI.

26. CnocoObl BBIpa)KEHMsI KOHIIEHTPALMU PAcTBOPOB: MaccoBasl AOJsI, MOJSIpHAs JOJs, MOJIspHas
KOHLEHTpaLs, MOJISUIbHASI KOHLIEHTPALMs, MOJIIpHAsl KOHIIEHTpAIHs SKBUBAJICHTA.

27. PacTBOpbI 21€KTPOIUTOB. OCHOBHBIE IIOJIOKEHHUS TEOPUM DJIEKTPOJIUTHUECKON JHCCOLMALMH
Appennyca. CTeneHb IuCCOLMALMM, KOHCTaHTa jauccouuanuu. OaxkTopsl, BIMSIONIME HA HUX.
CunbHbIe U cllabble 3JEKTPOIIUTHI.

28. PaBHOBecHsi B BOJHBIX pacTBOpax ClaObIX AJIEKTPOJUTOB. 3akoH pasBelneHus OcTBanbia.
Crynenuarast 1UCCOLMALINS.

29. DmnextponuTuyeckas auccouuanus — Bojabl. MoHHOe mpousBereHHe Bojabl. BonmopoaHslil u
TUIPOKCHUIHBIN IT0Ka3aTeNN CPEB.

30. OKHCIUTETHbHO-BOCCTAHOBHUTENbHBIE peakiuu. CreneHb  okucieHus. OKHCIUTENH U
BoccTaHoBUTENU. Kitaccudukanys oKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKLIHH.

31. Metop 3neKTpOHHOr0 OanaHca JJsl COCTABJICHUS! YPaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKLui.

26



32. DnexkTpoxumudeckue mporecchl. [loHATHE 00 »JIEKTpoAe W DICKTPOJHOM IOTEHIIHAJIE.
Bo3HMKHOBEHHME ABOMHOIO 3JEKTPUYECKOIO CJIOS M CKaukKa MOTEHLMajda Ha TpaHHULEe MeTaul —
JNEKTPOJINT.

33. Ilpuniun paboThl TalbBAHUYECKUX IJIEMEHTOB (Ha mpuMepe snemenTta Jlanuams-SAkoou). AHox u
karoJl. TokooOpa3syromas peakius. DIEKTPOABUKYIIAsl CUJIa TalbBAHUYECKOTO 3JIEMEHTA.

34. CranaapTHbI BOAOPOIHBIN 31eKTpoA. CTaHIapTHBIN 3JEKTPOJHBIA MOTEHIMAN. P cTanaapTHBIX
JNEKTPOAHBIX MOTCHIMAIOB METAIOB. 3aBUCUMOCTB JJICKTPOJHOIO INOTEHIHMAIA OT KOHILIEHTPALUH
HMOHOB U OT TeMIlepaTypbl. Y paBHeHue HepHcra.

35. TanpBanmyeckue osnemeHTol. Pacuer D3JIC U pabOThl TaJIBBAHUYECKOTO JJIEMEHTA.
KoHueHTpannoHHble rajJbBaHUYECKUE DJIEMEHTHI.

36. Ionspusanus 31eKTpoaoB. KoHIIeHTpallnoOHHAS U ANEKTPOXUMUYECKas NOJISApU3aLUs.

37. AkkymynsaTopsl. [IpuHInD paGoThl CBUHIIOBOTO aKKyMYJISTOPA.

38. Dnexrponus. Ilorennman paznoxenus. 3akoHbl Papaznes. DIEKTPOXUMHUECKHH SKBUBAJICHT.
KoaddunmeHT Bpixona mo ToKy.

39. DnekTponu3 ¢ HEPACTBOPUMBIM W PACTBOPUMBIM aHoAamu. [locienoBaTenbHOCTh MPOTEKAHMS
aHOJHBIX U KaTOAHBIX MPOLIECCOB MIPH AIEKTPOIU3€E BOAHBIX PACTBOPOB (IPUBECTU IPUMEDHI).

40. IlpumeHeHue 31€KTponM3a B TEXHUKE: MOJYyYEHUE M OYUCTKA BELIECTB, HAHECEHUE IMOKPBITHIL.
PaccMoTpeTs 351eKTpoIn3 BOAHOTO PacTBOPA XJIOPUJIA HATPUSA C HHEPTHBIMU IEKTPOJIAMHU.

41. Kopposus meramioB. Kiaccudpukaimss KOppO3HOHHBIX MPOIECCOB MO XapaKTepy KOPPO3HOHHBIX
paspyLIEHUI U [0 MEXaHU3MY NPOTEKaHMSI.

42. DnekTpoxumMuueckas Koppo3usi. MexaHu3Mm 3JeKTpPOXUMHUUECKONH KOPPO3UH, aHOIHBIE U KaTOIHbIE
mpoueccel.  TepMoaMHaMuyeckas BEPOSATHOCTb IPOTEKAHUS  DJIEKTPOXMMHUYECKOW  KOPpO3UH.
BonoponHas u KkucinopoHas 1enoyspu3anus.

43. DnexkrpoxuMmuyeckass Kopposus. PaznuuHble ciiydan oOpa30BaHUs KOPPO3MOHHBIX TajbBaHONAp
(Ipu KOHTaKTEe JBYX pa3iMYHbIX METANIOB, IPU KOHTAKTE METaJJIa U €ro COEAMHEHNs). DIEKTPOIHbIE
MIPOLIECCHI B PA3JINYHBIX KOPPO3UOHHBIX Cpefax (IPUBECTH MIPUMEPHI).

44.  KoppO3HOHHBIE  MPOLECCHI, MPOTEKAIOIINE MpPU  BJIEKTPOXMMHUECKOH  KOppO3uu
Mazoyriaepoauctoi cranu. Kopposus npu HepaBHOMEPHOU adspaLiyy.

45. MeTtoapl 3alIMTHl METAUIOB OT 3JEKTPOXUMHUYECKOW KOPPO3UH: 00pabOTKa cpenbl, HAHECCHHE
3aLUTHBIX MIOKPBITUH, IPOTEKTOPHAS 3alUTa, AEKTPOXUMUYECKAs 3alUTa.

46. OcCHOBHbBIE TOJIO)KEHHUS TEOPUM XUMHYECKOIO CTPOEHHSI OpraHUYECKHX COCIUHEHMM
A.M.BytnepoBa. O6pa3zoBaHHe XUMHUECKUX CBsi3el aroMoM yriepona. CocTosiHMS THOpuaM3anuu
opOuTaneit aToMOB yIJIepoJia B MOJIEKYJIaX OPTaHUYECKUX COETUHEHUH.

47. Knaccudukanusa opranudeckux coenaunenuil. Homenknatypa. Wzomepus. [IpenenvHbie u
HemnpeJienbHbIe YTIEBOJOPOIbI.
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