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1. Ilesu ocBOeHMS TUCHUIIIUHBI
K 0CHOBHBIM 1eJIAM OCBOCHUS TUCIUTIIUHBI « XUMHUS» CIEAYET OTHECTH:

- MOATOTOBKA CTYJCHTOB K JIEATEIHHOCTH B COOTBETCTBUH C KBATH(PUKAIMOHHOM
XapaKTepUCTHKON OakantaBpa Mo HaMPaBJICHUIO;

- popmupoBaHue  OOIIETEXHUYECKUX 3HAHWM W yYMEHHUH 1O JIaHHOMY
HaIPaBJICHUIO;

- IeTICHATNIpaBJIeHHOEe TPUMEHEHHEe O0a30BbIX 3HAHWW B O0OJACTH XUMHUU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH;

- I3yYeHWE W PA3BUTHE MPAKTHUYECKHX HABBIKOB IO BOMPOCaM, CBS3aHHBIM C
MPUMEHEHNEM OCHOBHBIX XHUMHYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH MPOTEKaHUS
XUMUYECKUX PEAKIHMA JUIsl PEIICHHUS KOHKPETHBIX MPAKTHYECKUX 3a1ad B 00JacTu
AKCILTyaTalliu TPAHCIIOPTHO-TEXHOJOTUYECKUX MAITUH M KOMIUICKCOB.

K ocHOBHBIM 3agavaM OCBOCHHA JUCIHUITIIIMHBI «XHUMUS» CJIEeaAyCT OTHCCTU:

- MOJTy4eHUue HE0OXOAMMOTro 00beMa 3HaHHUM B 00JaCTH XMMUU, a TaAK)KE HABBIKOB
MPUMEHEHUS ITUX 3HAHUM JI pelIeHUs MPAKTUYECKUX 3a]1a4.

2. Mecto aucuuniannbl B cTpykrype OOII cnenuaanrera

JucuumimHaa « XUMHS» OTHOCUTCS K 00s3aTenbHOM yactu Oioka (b1) ocHOBHOM
o0pa3oBaTenbHON MPOrpaMMBbl CIICITUATUTETA.

Jucuumimaa  «XUMHS»  B3aMMOCBSI3aHA  JIOTMYECKH W COJEPXKATEJIbHO-
METOJIMYECKH CO CICAYIOIUMHU JUCHUIIMHAMU U npakTukamu OOIT:

B obs3amenvroti uacmu (b.1.1):

- MaremMaTuka;

- ®usuka;

- MarepuanoBenenue;

- be3onacHOCTh KU3HEIESITEIbHOCTH;

- TexHonorust KOHCTPYKIMOHHBIX MAaTEPUAIIOB.

3. IlepeyeHb JIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHS 10 QAUCHHUILIMHE (MOYJII0),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHS 00pa30BaTeJIbHOM
MPOrpamMMbI

B pesynbpTaTe 0CBOCHHS MTUCHIUTLIMHBI (MOAYJISA) Y 00ydaromuxcsi (GOpMHUPYIOTCS
CIeAYIONIUE KOMIETEHIUH W JIOKHBI OBITh JIOCTUTHYTHI CIICIYIOIIUE PE3yJIbTaThl
o0yueHust Kak 3Tan GOpMUPOBAHUS COOTBETCTBYIOIIUX KOMITETCHIUMN:

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




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

HaIpaBJICHUS
XUMHUYCCKUX
B3aMMOJICHCTBHH,
KOHCTAHTHBI
paBHOBECHs
XUMHUYCCKUX
MPEBPAILICHUIA.

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

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

yMeTb:

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

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

BJIA/IETh:

e MareMaTHueCKUM annapaToM u
HaBbIKaMU MCIOJIb30BaHUS
COBPEMEHHBIX MOAXOA0B U
METOJI0OB XMUMHUU K OTMMCAHHUIO,
aHaJIu3y, TEOPETUUECKOMY U
HKCIIEPUMEHTATBHOMY
MCCJIEOBAHUIO U MOJIEITMPOBAHUIO
XUMUYECKUX CUCTEM, SIBICHUN U
MPOIIECCOB B 00bEME,
HEOOXO0JUMOM JIsl OCBOCHHUSI HAyK
0 Marepuanax, GyHIaMeHTaTbHBIX
Y TIPUKJIQJHBIX OCHOB
MaTepHUaIOBEICHUS U TEXHOJIOT U
MaTepuasoB, UCIOJIb30BaHUs B
npodeccuoHanbHOMI
NeSITENIbHOCTH;

e  HaBBIKAMH HUCIIOJIb30BAHUS
COBPEMEHHBIX MOAXOA0B U
METOJI0OB XMUMHUU K OMMCAHHUIO,




aHAJIU3Y, MOJICITHPOBAHUIO
XUMHUYCCKUX CUCTEM, HBJ’IGHI/II\/’I n
MPOIIECCOB B 00BEME,
HeO6XO,Z[I/IMOM JJIA UCITOJIB30BAaHUS
B Mpo¢eCCHOHATHHOM
JCATCIIBHOCTU.

4. CTpyKTYypa M colepkaHue TUCHUILTHHBI.

OO6m1ast TPy 10€MKOCTh JUCHUIUIUHBI COCTABIISIET 3 3a4eTHbIC eAUHUIBI, T.€. 108
aKaJeMUYECKHUX 4acoB (U3 HUX 92 yaca — caMOCTOsITeNIbHAsI paboTa CTYACHTOB).

3aunas ¢popma

Paznensl mucuuminHel «XUMUS» HW3Y4YalOTCS Ha IMEPBOM Kypce B IIEPBOM
ceMecTpe.

Jlexiiun — 8 yacos.

JlaGoparopHbie paboThl — 4 yaca.

dopma KOHTPOJISI — 3aYET.

CTpykTypa U coaepx aHue AUCIUIUIMHBI «XUMUS» TI0 CPOKaM W BHUJIaM PabOThI
OTPAXKEHBI B MPUIIOKEHUU.

Conep:xanue pa3aeaoB JUCUUIINHBI

OcHOBHbIC IOHATHUS ¥ 3aKOHbI XUMHH

3aKOH COXpaHEHUsI MAaTE€pUU, 3aKOH MOCTOSHCTBA COCTAaBa, 3aKOH 3KBHBAJICHTOB.
l'azoBble 3akoHBl. 3akoH ABoraapo. I[IpuMeHeHHe OCHOBHBIX 3aKOHOB XHUMHH K
KOJIMYECTBEHHBIM pacyeTaM I10 YPaBHEHUAM pEaKIUH.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCAMHEHUN: OKCUIbI, OCHOBAHUS, KUCIOTHI U
conn. VX knaccudukanus, HOMEHKIATypa U XUMUYECKHE CBOMCTBA.

OKHUCIUTENBHO-BOCCTAHOBUTEINbHBIE peakiuu. CTteneHb OKHUcieHus. BaxHelue
OKHCIUTENW W  BoccTaHOBUTENW. (COCTaBIIEHME  YpPaBHEHHM  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil. Kiaccudukanus OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKIuu.

Crpoenne atromos. Ilepuoguueckuii 3akon .. MenaesieeBa

KBaHTOBO-MexaHHWUecKass MOJENb CTpPOCHHs artoma. YpaBHeHue IlimaHka.
VYpasuenue Boansbl e bpoiins. [punnun neonpenenennocru. Ypasuenue llpeaunarepa
Y BOJTHOBBIE (DYHKIIUH 3JIEKTPOHOB.

KBanToBele uncna. [J1aBHOE KBAHTOBOE YHCIO. OHEPreTHYECKHE YPOBHH.
OcHoBHOE U BO30YXXIEHHOE cocTOsiHMe atoma. OpOuTasbHOE KBAaHTOBOE YHCIIO.
OHepreruueckue moaypoBHu. dopMa aToMHBIX opOuTaneil. MarHUTHOE KBAHTOBOE
gncino. ATomHble opOuTanm. OpueHTaIus aTOMHBIX opouTaneil B mpoctpancTBe. CrivH
anekTpoHa. CIMHOBOE KBAHTOBOE YHUCIIO.

[IpuHIMIT HauMeHbIIEH dHepruu. 11opAI0OK 3aII0THEHUS YHEPIETUYECKUX YPOBHEU
U TOAYPOBHEHM B MHOTO3JEKTPOHHBIX aroMax. l[IpaBuno KieukoBckoro. IlpuHiun
[Taynu. MakcumanpHOE KOJMYECTBO DJJIEKTPOHOB HA DJHEPrETHYECKOM YPOBHE,



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

[Iepronnueckuil 3aK0H U nepuoandeckas cucrema sneMeHToB 1. 1. Menaeneena.
ITepuoast u rpynmbl. CTpoeHHE MEPUOAMYECKON CUCTEMBI M CTPOCHHE DJIEKTPOHHOU
000JI0YKH aToMa. DJIEKTPOHHBIC aHAIOTH. ATOMHBIE IMapaMeTpbl. ATOMHBIE U MOHHBIE
paauychl. DHEPTrusi HOHU3aUUK (MOHU3AIMOHHBIN noTeHIMan). CpoJICTBO K 3JEKTPOHY.
DIIEKTPOOTPULIATENBHOCTh.  [leproaAnYHOCT, B U3BMEHEHUM aTOMHBIX HapaMeTpOB U
XUMHUYECKUX CBOKCTB 3JIEMEHTOB.

XumMuyeckasi CBA3b

KoBaneHtHass cBsizb U €€ CBOWCTBA. OCHOBHBIE XapaKTEPUCTUKUA KOBAJIEHTHOU
CBSI3U: DHEPIUsl (SHTAJBINS) CBSI3M, JJIMHA, KPATHOCTh, BAJCHTHBIN yroJi, MOJSIPHOCTD
cBsi3u. OOMEHHBIH M JOHOPHO-AKIENTOPHBIH MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOM
cBsi3u. Meron BalleHTHBIX cBs3el. Curma- u  nu-cBsizu. llpeacraBieHust o
TUOPHUIN3alMM aTOMHBIX OpOWTajield MpU OMHCAaHWU TeOMETPUUYECKOW KOH(UTypanuu
MOJICKYJI. [{MNOJIBbHBIN MOMEHT CBSI3H M JUIMOJIBHBI MOMEHT MOJIEKYJIBI.

HNonnast cBsi3b M ee cBoicTBa. MeTtammnueckas CBsi3b. MEXMOJIEKYJISIPHBIE
B3auMogernctBus. Ilpupoma Mexmonekynsapubix cwi. Cunbsl  Ban-gep-Baanbca.
Bonoponnas cBA3b.

OCHOBBI XUMHYECKOU TEPMOAUHAMHUKHU

BryTpeHHssa doHeprus u dHTanblnus. [IepBbll 3aKOH TepMOAUMHAMUKU. TerioBou
¢ dexT xumuueckoil peakuuu. TepMoxuMuyeckue ypaBHeHus: peakuuid. CtaHngapTHbIe
SHTANBIUU 00pa30BaHUS XUMUYECKUX coequHeHui. 3akoH ['ecca U ciencTBUs U3 HETO.
Pacuer crangapTHBIX TEIUIOBBIX 3(P(EKTOB XMMHYECKUX peakuui. Bropoil u Tperuit
3aKOHbI TepMoAuMHaMHKU. [loHsATHE OO0 SHTPONMM U €€ U3MEHEHUU B XMMHUYECKUX
npeBpaiieHusx. OHepruss ['mbbca M ee uU3MEHEHHWE B XHMHUYECKUX IIpOLECCaXx.
Kputepuii camMOnpou3BOJIBHOTO TNPOTEKaHUS] XUMHUYECKUX peakuuil B H300apHO-
U30TEPMUYECKUX YCIOBUIX.

XumMuyeckasi KHHETHKA. XMMUYECKOe paBHOBecHe

CKOpOCTh TOMOT€HHBIX XUMUYECKUX peakiuil. PakTophl, BIUSAIOMNE HA CKOPOCTh
XMMHUYECKON peakuu. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKIMU OT KOHLIEHTPaLUi
pearupyronux BemiecTB. OCHOBHOM 3aKOH XHUMHUYECKOM KHHETUKH (KMHETUYECKHUI
3aKoH JercTByronux macc). Koncranra ckopoctu. Kunetuueckoe ypaBuenue. [lopsinok
U MOJEKYJSIPHOCTh peakuuu. (OCHOBHOM 3aKOH XHUMHWYECKOM KHHETHUKU IS
FE€TEPOTr€HHBIX PEAKIUNA.

3aBUCHUMOCTb ~ CKOPOCTH  pE€akUMu OT  TemmoepaTypbl. TemmepaTypHbIN
KO3 PUIIMEHT CKOPOCTH peakiuu. YpaBHeHHE AppeHnyca. DHEeprus aKTUBALIUU.

[ToHsITHE O TOMOT€HHOM U T€TEPOT€HHOM KaTalln3e.

Xumnueckoe paBHoBecue. OOparumble u HeoOpaTumbie peakiuu. KoHcranTta
XUMHUYECKOTO paBHOBecus. (CMeEIIEHHE TOJIOKEHUS paBHOBecHs W mpuHuun Jle
[ITaTenwe - bpayna. XumMuueckoe paBHOBECUE B T'€TEPOTrCHHBIX CUCTEMAX.



CBoiicTBa pacTBOpOB

Omnpenenenne u kinaccudukanus pactBopoB. PacTBopeHune kak —(uU3MKO-
xumuueckuid mponecc. CombBatauuss u rugparanus. PactBopumocts. CriocoObl
BBIPAKEHUSI KOHLIEHTPALIUHA PACTBOPOB. PacTBOPEHI 3JIEKTPOIUTOB U HEAJIEKTPOIUTOB.

3akon Paynsa. WneanbHble pactBopbl. KoimuraThBHBIE CBOWCTBAa pPacTBOPOB.
[lonmxeHue Ttemmeparypbl 3aMep3aHHsl M MOBBIILIEHHE TEMIIEpaTypbl KUIEHUS
pPacTBOpOB. AKTUBHOCTh KOMIIOHEHTA pacTBOPa, KO3(PPUIMEHT aKTUBHOCTH.

Boaneie  pacTBOpbl  3JIEKTpONMTOB.  KOJIMYEeCTBEHHBIE  XapaKTEPUCTHKU
ANEKTPOIUTUUECKON AMCCOLMALMM: CTENEHb AUCCOLMALMM, KOHCTAHTA JUCCOLUUALUU.
3akoH pa3Benenust OctBanpaa. M3otonnyeckuit Ko3hPUIIMEHT, €ro CBA3b CO CTETNEHbIO
mucconuani. OcoOEHHOCTH BOABI KaKk pacTBOpUTEN. BonopoaHbIil mokazarens cpebl
(pH).

I'maponns coneil. NOHHO-MONEKYISpPHBIE U MOJIEKYJISIPHBIC YPAaBHEHUS THAPOIIN3A.
Crenens rugponusa, KOHCTaHTa ruaposnia. HeoOpatumslil rugponus.

PaBHOBECHE «MAJIOPACTBOPHUMBINA  AJIEKTPOJIUT — HACBIIICHHBIA  pPacTBOPY.
[IpousBeneHne pacCTBOPUMOCTH. Y CIIOBHS BBINIAJICHUS U PACTBOPEHHUS OCAKA.

DJIEKTPOXUMHYECKHE MPOLECChI

OnpeneneHue U KiaccupuUKalus 3JIEKTPOXUMHUECKUX TporieccoB. I[lonsarue o6
ANEKTPOJHOM MoTeHIMane. ['anpBannueckuil anemenT Jlanuaia-Axkoou. CtaHaapTHbIN
BOJIOPOAHBIN 3nekTpoa. YpaBHenue Hepncra. Pacuer DOJIC ranbBaHMYECKOTO
aneMeHTa. OKUCIUTENBbHO-BOCCTAHOBUTENBHBIN NOoTeHIMAN. HanpaBineHue npoTexkaHus
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX peakiui. [lonsgpusanus 31eKTpoaoB.

XUMHUYECKHE HMCTOYHUKHA TOKA. [anpBaHUYECKHE DJIEMEHTHL. TOIUIMBHBIC
3JIEMEHTBI. AKKYMYJIATOPBI.

DJIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBINA MPOLIECC. IDJIEKTPOIU3 C
pPacTBOPUMMBIMH U HEPACTBOPUMBIMU aHOAAMU. 3aKoHbI Dapazes.

Koppo3us u 3amumuTa MeTalI0B U CILIABOB

Knaccudukaims KOpPpO3UOHHBIX MPOIECCOB. DIIEKTPOXUMHUYECKAs KOPPO3US.
Koppo3uss ¢ xucinopogHor u BOAOPOIHOW aenossipuzauueii. KoHTakTHas KOppo3us.
DIIEKTPOXUMHYECKAsE KOPPO3HS MAJOYTJIEPOIUCTON CTAIIN.

Xumudeckass Kopposus. l'azoBasg koppos3us. XuMHUYecKas KOPpPO3HUS B KUIKHX
HEIJIEKTPOJIUTAX.

Metoapl 3alUThl OT KOppOo3uu. 3amuTHas atMocdepa. MHTHOUTOPBI KOPPO3UHU.
3alMTHBIE TOKPBITUS: METAJUIMYECKUE, HEMETAJUIMYECKue. ODIJIEKTPOXUMHUYECKas
3almTa.

KommiekcHble coeIMHEeHUs

OCHOBHBIE TIOJIOKEHHSI KOOPJIWHALIMOHHOM TEOPUU CTPOCHHSI KOMIUJIEKCHBIX
COEAMHEHN. XMMHUUYECKasl CBA3b B KOMIUIEKTHBIX COEAMHEHUAX. JJOHOPBI U aKLENTOPBI
ANEKTPOHOB. 3aBUCHUMOCTh KOOPJMHAIIMOHHBIX CBOMCTB LEHTPAJbHOIO aroMa OT
CTPOGHHUS €ro DJJIEKTpOHHOW ob0omouku. Jlurannel. KoopauHanmoHHOE —YHCIIO.
HomMmenkiaTtypa  KOMIUIEKCHBIX  COCAMHEHMH.  DJIEKTPOJIUTUYECKUE  CBOWCTBA



KOMIUIEKCHBIX coequHeHui.  Jluccomumanusi  KOMIUIEKCHBIX HOHOB. KoHcTaHTa
HECTOMKOCTH.
5. O0pa3oBaTesibHbIE TEXHOJIOTHHU

Meronuka — mpenojaBaHus — JUCHMIUIMHBL  «XHMHS» W peaau3anus
KOMIIETEHTHOCTHOTO  IOJXOJa B  HW3JIOKEHUM W BOCIPUATHH  MaTepuaa
OpeayCMaTPUBAET HCIOJIb30BAHUE CIEAYIOIIUX AKTUBHBIX M HHTEPAKTHBHBIX (hopMm
IPOBEICHUSI TPYNIOBBIX, WHAUBUIAYAIbHBIX, AYJUTOPHBIX 3aHSATUHA B COYETAHUU C
BHEAYIUTOPHOU paboTOi ¢ 1Eenbl0 (POPMHUPOBAHUS U PaA3BUTHS NPOQPECCHOHATBHBIX
HABBIKOB 00YyYarOUXCsl:

- UTeHHE JCKIHUH;

- 3alIMTa U UHJMBUIyaIbHOE 00CYKEHUE BBINOJHAEMbIX 3TANOB Ja00OPATOPHBIX
pabor;

- OpraHM3anus U IpOBeICHHUE TEKYIEro KOHTPOJIS 3HAaHUI CTYIeHTOB B (hopme
KOHTPOJIbHBIX paboT.

VYaenpHbIl BeC 3aHATUN, NPOBOAMMBIX B HHTEPAKTUBHBIX (opMax, ONpEJEieH

IJIaBHOM  1eNbl0  00pa3oBaTEeNIbHOM  MporpamMmbl, OCOOCHHOCTbIO KOHTHHIEHTa
oOyyaromuxcss U COAEpP)KAHUEM JHUCUUIUIMHBI «XUMHS» U B LIEJIOM MO JUCLUILIMHE
coctaBisieT 50% ayAUTOPHBIX 3aHATHI. 3aHATHS JIEKIIMOHHOIO THUIA COCTaBIAOT 50%
0T 00beMa ayJUTOPHBIX 3aHATUH.

6. OneHO4YHBbIE CPeCTBA AJISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTalliy 10 UTOTaM OCBOCHMS TUCHHUILUIMHBI U Y4eOHO-MeTOIn4ecKoe
o0ecriedyeHHe CAMOCTOATEILHOM PA0OTHI CTYJACHTOB

B mpomecce o00ydeHUsT HCMONB3YIOTCS CICAYIONIUE OICHOYHBIE  (HOPMBI
CaMOCTOATENILHON pPabOThl CTYJIEHTOB, OIICHOYHBIC CPEJCTBA TEKYIIETO KOHTPOJISI
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUN:

- OTBETHI CTYJICHTA Ha BOMPOCHI KapT TEKYIIETO KOHTPOJIS;

- 3aIIMTa Ja0OPATOPHBIX PadoT;

- 3al[UTa PE3yJIbTATOB BBIMOJHEHUS 3aJJaHUM JIJI1 CAaMOCTOATEIIbHOU pabOThI;

- BBIIIOJTHEHHE KOHTPOJIbHBIX palOT.

OO0pa3iibl KOHTPOJIBHBIX PAa0OT, IK3aMEHAIIMOHHBIX BOIIPOCOB MPUBEICHBI B (DOH/IE
onieHouHbIX cpenctB (POC), KOTOPHIN ABISETCA NPUWIOKEHUEM K JTaHHOW IporpaMme
JUCUUTLIAHBI.

6.1. @oHI OLIEHOYHBIX CPEICTB VISl POBECHUS POMEKYTOYHOM aTTeCTANMHU
o0y4aroumuxcs 1o JMCUUILIHHE (MOLYJII0).

®onp ouenounsix cpeAcTB (POC) mo UCHUIUIMHE IS MPOBEACHUS TEKYIEeH U
IPOMEKYTOUHOM arTecTaliui 00y4aroluxcst 0azupyercs Ha epeyHe KOMIETEHIUH.

6.1.1. IlepeyeHb KoMIeTeHHUI ¢ YyKa3aHHeM JTanoB HMX (OPMHPOBAHHMSA B
npouecce 0CBOCHHUs 00pa30BaTEJIbHOI POrpaMMBbI.



B pesynbrare ocBoeHHS AUCHUIUIMHBI (MOAYJsl) (OPMUPYIOTCS CIEAyIOIINe

KOMIICTCHIIUH .
Kon B pesyabTare ocBoeHHs1 00pa30BaTeJbLHOM NPOrpaMMbl 00ydaromiics
KOMIIeTeHIIUH J0JIZKEeH 00J1a1aTh
OIIK-1 CriocoOeH CTaBUTh M peliaTh HHXEHEPHbIE U HAYYHO-TEXHUYECKHE 3a1au

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

B mporiecce ocBoeHUs 00pa3oBaTeIbHONW MPOTPaMMBI JTaHHBIE KOMIICTCHIIUH, B
TOM YHUCJIE UX OTIEJbHBIE KOMIIOHEHTHI, ()OPMHUPYIOTCS TOSTAITHO B XOJE OCBOCHUS
00yYaronMMuUCs JUCIUIUIHH (MOYJIeH ), MPAaKTUK B COOTBETCTBUU C YUYEOHBIM IJIAHOM
U KaJeHAapHBIM TparikoM yueOHOTro mpoIiecca.

6.1.2. Onucanue mnoka3zarejiei M KpUTepHeB OLECHUBAHUA KOMIIETCHIMN,
(popMHpyeMBbIX M0 MTOraM OCBOCHUSl JUCHMILUIMHBI (MOAYJis), ONMHCAHUE IIKAJ
OLlCHUBAHHUSI.

[Toka3arenem OIICHMBAHWSI KOMIIETCHIIMII Ha  pa3MYHBIX dTamax MX
dbopMupoBaHUs SIBIASETCS JTOCTHXKEHHE OOYYarOUMMHCS IUIAaHUPYEMBIX PEe3yJIbTaTOB
00y4eHHUs M0 TUCHUILUIMHE (MOIYIIIO).

OIIK-1. Cioco0eH cTAaBUTh M peliaTh HHKEHEPHbIE H HAYYHO-TeXHHYecKHe 3a1a4H B cepe cBoeil
npodecCMOHATBHOM /1eSITEJIbHOCTH M HOBBIX MEKAMCUUNIMHAPHBIX HANPABJIEHHUI ¢ HCN0JIb30BAHHEM
€CTeCTBEHHOHAYYHbIX, MATeMaTHYeCKHX U TEXHOJOIMYeCKHX MojeJlei

Kpurepuu ouenuBanus
IToxka3aTenn

2 3 4 5
3HATD: OO0yuaromuiics OOyJaromuics Obyyaromuiics OO0yuaromuiics
OCHOBHBIE KJIACCHI JIEMOHCTPUPYET JIEMOHCTPUPYET HEIMOJTHOE JEMOHCTPUPYET JEMOHCTPUPYET
HEOPTaHUIECKUX MIOJIHOE OTCYTCTBHE COOTBETCTBHE CIACAYIOMUX | YACTUYHOE IIOJIHOE
COCIMHCHUM, WU HEJOCTATOYHOE | 3HAHWI: OCHOBHEIX KJIACCOB | COOTBETCTBHE COOTBETCTBHE
OCHOBHEIE COOTBETCTBUE HEOPTaHUICCKUX CIIEMYIONNX 3HAHUH: | CIEIyIONTHX
IOJIOKEHUS CIEAYIONINX 3HAHUM: | COeIUHEHUI, OCHOBHBIX OCHOBHEIX KJIACCOB 3HAHUMN:
COBPEMEHHOW TEOpUU | OCHOBHBIX KJIACCOB TTOJIO’KEHUH COBPEMEHHOM HEOPraHUYECKUX OCHOBHBIX
CTPOCHHS aTOMa, HEOPTaHUIECKUX TEOPHUH CTPOCHHUS aToMa | COEIMHEHHUH, KJIaCCOB
TEOPUU XUMHUYECKOU COCIUHCHHH, XHUMHYCCKON CBSI3H, OCHOBHBIX HEOPraHUYECKHUX
CBSI3U, DHEPTETHKU U | OCHOBHBIX SHEPIeTHKH U KUHETHUKU MOJI0KEHUI COCUHEHHUH,
KHHETUKH MTOJI0KEHUI XUMHYECKUX PEaKIIHA, COBpPEMEHHOI OCHOBHBIX
XUMHNYCCKUX COBpeMeHHOﬁ XUMHUYCCKOTO paBHOBeCI/ISI, TeOpI/II/I CTpOCHI/ISI HOJ'IO)KGHI/II\/'I
peaKIuid, TEOPHUH CTPOCHUS CBOICTB PacTBOpPOB, aToMa ¥ XUMHYECKOH | COBPEMEHHOM
XUMHYECKOTO aToMa ¥ XUMHYECKOH | 3aKOHOMEpHOCTEH CBSI3H, SHEPTCTHKH B | TCOPUHU CTPOCHUS
paBHOBecHs, 00IIHe CBSI3H, DHEPTETHKH M | MIPOTCKAHUS KUHETUKH aroma u
CBOfICTBa paCTBopOB, KHUHCTUKHU BHCKTpOXI/IMI/I‘IeCKI/IX XUMHUYCCKUX XHMH‘ICCKOﬁ
CBOMCTBa PacTBOPOB XUMHYECKUX IIPOIIECCOB. peaKInid, CBSI3H, SHEPTCTHKHU




3IEKTPOIUTOB, peaKLui, HomyckaroTcs XUMHUYECKOTO 1 KMHETUKHU
3aKOHOMEPHOCTH XUMUYECKOTO 3HAYUTEIHHBIC OMIHOKH, paBHOBECHS, CBOMCTB | XUMHUICCKUX
MIPOTEKAHS PaBHOBECHSI, CBOICTB | TPOSIBISETCS pPacTBOpOB, peaKimif,
ANEKTPOXUMHUYECKUX | PaCTBOPOB, HEJOCTATOYHOCTh 3HAHMI, 3aKOHOMEPHOCTEN XUMUYECKOTO
MPOLIECCOB 3aKOHOMEpPHOCTEN TI0 pSy TIOHATHU U MIPOTEKAHMS paBHOBECHH,
MIPOTCKAHUS 3aKOHOB, 00yJaromuics JNEKTPOXUMUYECKUX | CBOMCTB
ANEKTPOXUMHUYECKUX | UCTBITHIBACT 3HAUUTEIbHBIE | IPOLIECCOB, HO pacTBOpOB,
MPOLIECCOB 3aTpyAHECHUS U JIOITY CKarOTCs 3aKOHOMEpPHOCTEN
OTICPUPOBAHUH 3HAHUSIMU HE3HAYUTEITHHBIC MIPOTEKAHMS
IIPH UX MIEPEHOCE Ha HOBBIE | OIIMOKH, 3IEKTPOXUMHUYECK
CUTYAlUH. HETOYHOCTH, HX HPOLECCOB,
3aTpyaHEHHS TIPU CBOOOHO
AHATUTUYCCKUX OTepUpyeT
onepanusx. IPHOOPETEHHBIMU
3HAHUSIMU.
3HATH: OO0yuarommuiics Obyyaromuiics OOyuarommuiicst Oo6yuaromuiics
OCHOBHBIC JIEMOHCTPUPYET JEMOHCTPUPYET HEMOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
XUMHUYECKUE MIOJIHOE OTCYTCTBHE COOTBETCTBHE CIACAYIOIUX | YACTUYHOE MOJIHOE
MIOJIOKEHUS], 3AKOHBI, | WIM HEIOCTATOYHOE | 3HAHUM: OCHOBHBIX COOTBETCTBHUE COOTBETCTBHE
CBEJICHUS, COOTBETCTBUE XUMUYICCKUX TCPMUHOB, CIIEIYIONNX 3HAHUI: | CIETyIONTUX
HEOOXOAMMBIC IS CIEeAYIOLINX 3HAHUM: | MOJOKEHUH, 3aKOHOB. OCHOBHBIX 3HaHUIL:
MIPUMEHEHUS B OCHOBHBIX HomyckaroTcs XUMHUYECKUX OCHOBHBIX
KOHKPETHOMH XUMHUYECKHAX 3HAYUTEIbHBIC OIMUOKH, TEpMUHOB, XUMUYECKUX
MpeMETHON 00JacTH | TEPMUHOB, TIPOSIBIISIETCSI MIOJIOKECHUH, TEPMHUHOB,
IKCILTyaTaluK MIOJIOKEHUH, HEJOCTATOYHOCTh 3HAHUM, 3aKOHOB, HO MOJIOXKEHUH,
TPaHCIOPTHO- 3aKOHOB. 0 pANly MOKa3aTeNe, JIOITY CKarOTCs 3aKOHOB,
TEXHOJIOTHYECKHUX 00y4aroUICs UCIIBITHIBACT | HE3HAYUTEIHHBIC CcBOOOJIHO
MaIluH U 3HAUYUTETbHBIC OINOKH, OmepUpyeT
KOMILJIEKCOB. 3aTpyAHEHUS IpU HETOYHOCTH, MIPUOOPETCHHBIMHU
OTICpUPOBAHUY 3HAHUSIMU 3aTpyAHCHHUSI TIPU 3HAHUSIMU.
IIPU UX MIEPEHOCE HA HOBBIC | AHATUTUYCCKUX
CUTYalMH. OnepaLusIX.
YMeTh: OO0yyaromuiicst He OO0yJaromuiics Obyuarommuiics OO0yuaromuiics
Onpenensrs yMeeT WIH B JIEMOHCTPUPYET HEIMOJIHOE | IEMOHCTPUPYET JIEMOHCTPUPYET
BO3MOKHBIE HEJI0OCTaTOYHOU COOTBETCTBHE CIACAYIOMUX | YACTUYHOE MOJIHOE
HaNpaBJICHUS CTENIEHU YMEET YMEHUH: BBIIOJHSATh COOTBETCTBHUE COOTBETCTBUE
XUMHIYIECKIX BBITIOJTHATH PacUeThl | pacyeThl OCHOBHBIX CIEAYIOLIUX CIEAYOLIUX
B3aUMO/ICiiCTBUIA, OCHOBHBIX TEPMOIMHAMUYECKHUX YMEHUU: BBIIOJIHATE | YMEHUI:
KOHCTAHTBI TEPMOAMHAMUYECCKUX | QYHKIUH, ONPEeNATh pacyeTsl OCHOBHBIX BBIIIOJIHATH
PaBHOBECHS GbyHKIHIA, HaIlpaBJCHUE XUMUYECKUX | TEPMOAMHAMHYECKUX | pacyeThl
XUMUAYECKUX OIPENIEIATh peaxkuuii, 3HaYeHUs (GYHKIMIA, OCHOBHBIX
TIpeBpalIeHHii, HaIpaBJicHUE KOHCTaHT PaBHOBECHS, ONIpenesaTh TEPMOJIUHAMUYECK
NPUMEHATH 3HAHUS XHUMHUYCCKHUX CKOpPOCTHU XUMHNYECKHUX HaIrrpaBJICHUEC ux q)yHKHHfI,
(yHIaMEHTaTBHBIX peaKkInii, 3HAUYCHHUS peaKImiA. XUMUYIECKUX OTIpeIeIATh
OCHOB, IIOAXOJbI 1 KOHCTAaHT I[OHyCKaIOTCH pCaKL[I/Ifl, 3HA4YCHUA HaIrpaBJICHUC
METOJIBI XHMHUH TIPH paBHOBECHS, 3HAYUTEILHBIC OIUOKH, KOHCTaHT XUMUYECKUX
M3yYeHNH IPYTUX CKOpOCTHU TIPOSIBIISICTCSI paBHOBeCHS, peaKimif,
TMCIMTUTAH XUMHUYECKUX HEJIOCTAaTOYHOCTh YMEHUH, | CKOPOCTH 3HAUYCHUS
peakuuii 0 pAly MOKa3aTeneu XUMHUYECKUX KOHCTaHT
00YJArOIIHMIICS HCTIBITHIBACT | PEAKITHA. paBHOBECHS,
3HAYUTETHHBIC YMeHUs OCBOCHBI, CKOPOCTHU
3aTpyAHECHUS IPU HO JIOIyCKaITCA XUMUYECKUX
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OTEPUPOBAHUH YMEHHUSAMH | HE3HAYUTEIbHBIC peaxiuii.
TIpH UX TIEPeHOCe Ha HOBBIC | OIITMOKW, CBoOomHO
CUTYaIUH. HETOYHOCTH, orepupyer
3aTpyIHEHHS MTPH IPHOOPETEHHBIMU
AHATUTHIECKAX YMCHHSMH,
oTepanmsx, MPUMEHSET UX B
MepeHoce YMEHUN Ha | CUTYyalMsIX
HOBBIE, TTOBBIIIICHHOHN
HECTaHJIapPTHBIE CIIO)KHOCTH.
CUTYAIIUH.
yMeThb: OO0yuaromuiicst He Obyuatomuiics OO6yuaromuics Ob6yuatomuiics
MIPUMEHSTH 3aKOHBI, yMEeT WIIH B JIEMOHCTPUPYET HETIOIHOE | AEMOHCTPUPYET JIEMOHCTPUPYET
MOJIXOBI M METOJIBI HEJIOCTaTOYHOM COOTBETCTBHE CIEAYIOMNX | YaCTHYHOE MIOJIHOE
XUMUU B CTETICHH yMEEeT YMEHHIA: TPUMEHSTh COOTBETCTBHE COOTBETCTBHE
npohecCHOHANTBHOM MPUMEHSTH 3HAHUS 3HaHUA QYHIAMEHTABHBIX | CIEAYIOIINX CIIEeYFOIINX
JIeSITeTbHOCTH (byHIaMEHTATBHBIX OCHOB, ITOAXO/BI U METOJBI | YMEHUN: IPUMEHSITh | YMEHUH:
OCHOB, TIOAXO0/IbI U XUMUU TIPU aHATTN3e 3HAHUS MIPUMEHSTh
METOJIbI XMMHUU TIPU | IPO(ECCUOHATBHBIX (yHIaMEHTAITBHBIX 3HAHUSA
aHaiause cutyauui. JlomyckaroTcs OCHOB, ITOAXOABI U (dyHIaMeHTaIbHBI
NpoQeCCHOHANBHBIX | 3HAYUTENbHBIE OIINOKH, METOJIbI XUMHHU NIPU | X OCHOB, TIOJXO/IbI
CUTyanui MIPOSIBISAETCS aHanm3e Y METOIBI XUMHUHU
HEJOCTAaTOYHOCTh YMEHHA, | MPOQECCHOHATBHBIX | MPH aHAIH3e
10 Py MOoKa3aTeeu, CUTyauui. Y MeHUs poheCcCUOHABH
00yYaroIINiics UCTILITHIBAET | OCBOCHBI, HO BIX CUTYaIUil.
3HAUYUTEIIbHBIC JIOTTY CKaIOTCS CBoOomHO
3aTPyAHCHIS TIPU HEe3HAYHUTEIbHbBIE orepupyer
ONEPUPOBAHUH YMCHHUSMHU | OIIHOKH, IPHOOPETEHHBIMU
IIPH UX TIEPEHOCE HAa HOBBIE | HETOYHOCTH, YMEHHSIMH,
CUTYaIHH. 3aTpyIHEHHS MIPH MIPUMEHAET UX B
AQHATU TUYECKUX CUTYyaIUsIX
oTepanmsx, MTOBBIIIICHHOM
[IEPEHOCE YMEHUH Ha | CIOKHOCTH.
HOBEIC,
HECTaHJIapPTHHIC
CUTYaIlnH.
BJIQ/I€Th: OOyuaromuiics He OOyuatomuiicst BIaaeeT Obyuarommuiics OO0yuatoruiics B
MaTeMaTH4ecKIM BJIa/ICET UJIH B METOJaMH pacdeTra YaCTUYHO BIIaJeeT MOJTHOM 00BEME
anmapaToM u HEeJ0CTaTOYHOM TEPMOAMHAMUYECKUX U METOJaMH pacyeTa BIIQJICET METOIaMU
HABBIKAMH CTEIEHU BJaieeT KHHETUYECKHX TEPMOAMHAMUYECKHUX | pacyera
WCIOIb30BAHUS METOJaMH pacuera XapaKTEepPUCTUK Y KHHETHYECKHUX TEPMOIMHAMUYECK
COBpPEMEHHBIX TEPMOJIUHAMUYECKHUX | XUMHUUYECKUX PEaAKIUil XapaKTEPUCTUK WX H
MOIXO/OB M METOJOB | ¥ KMHETHYECKUX B HETIOJTHOM 00beMe, XUMHYECKUX KHHETUYIECKIX
XHUMHH K OMHCAHNI0, | XaPAKTEPHUCTHK JIOITY CKAIOTCS peaxiuii, HaBbIKU XapaKTEepPUCTUK
aHam3y, XUMHUYIECKUAX 3HAYUTEIHHBIC OMIHOKH, OCBOEHBI, HO XUMUYCCKUX
TEOPETUYECKOMY U peaknnun MMPOABJIAICTCA AOITyCKarTCA p€aKknuu,
SKCIEPUMEHTAIBLHOMY HCAOCTATOYHOCTH BJIAJACHHUS | HC3HAYNUTCIIBHBIC CBO6OIIHO
WCCIIEZIOBAHUIO U HaBbIKaMH, T10 PSAAY OIIHNOKH, MIPUMEHSIET
MOJEIUPOBAHUIO HOKa3aTCHCﬁ, HCTOYHOCTH, MOJIY4YCHHBIC
XUMHUYECKHX CHCTEM, 00yJaroluiics UCIIBITHIBAET | 3aTPyIHEHUS MPU HaBBIKU B
SABJICHUH U TIPOLIECCOB 3HAYUTENbHBIC AHATUTUYECKUX CUTYyaIUsIX
B 00BEME, 3aTPyIHCHHS MTPH ornepanusix, MTOBBIIIICHHOHN
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HEOOXOIUMOM IS
OCBOCHHS HAYK O

MNPUMCHCHUHN HABLIKOB B
HOBBIX CUTYallUAX.

nepeHoce yMeHuil Ha
HOBBIE,

CJIOKHOCTH.

MarepHuaniax, HeCTaHJapTHEIE
(yHIaMEHTaTBHBIX U CUTYaIUH.
MIPHUKJIATHBIX OCHOB
MaTepHaIOBEICHUS U
TEXHOJIOTUN
MaTepuaioB,
WCTIOJH30BAHUSA B
poheCCUOHANTBHOM
JIesITeIbHOCTH
BJIAJIeTh: OO0yuaromuiicst He OOyyaromuiics Brageer OOyuaromuiics OO6yyaromuiics B
HaBBIKAMU BIIAJICCT WU B METOaMHU YaCTHUYHO BJIaJICET MOJIHOM 00BEME
HCITOJIb30BAHUS HEJOCTaTOYHOU TEPMOAMHAMUYECKOTO U METOJaMH BIIa/IE€T METOIaMU
COBpPEMEHHBIX CTETICHHU BJaJleeT KHHETHYECKOTO aHan3a TEPMOAMHAMUYIECKOT | TEPMOANHAMHUYECK
MOJIXO0B U METOJOB | METOJAMH XUMHUYECKUX TPOTIECCOB; 0 ¥ KHHETUIECKOTO oro u
XMMUHU K OIIUCAHUIO, TEPMOANMHAMUYECCKOT | 3HAHUSMU OCHOBHBIX aHaJip3a KHHETUYCCKOI'O
aHaImM3y, 0 ¥ KHHETHYECKOTO 3aKOHOMEpHOCTEH XUMHYECKUX aHanmm3a
MOJIETHPOBAHHIO aHaJ n3a XUMUYECKUX | MPOTEKAHUS XUMHUICCKU MIPOIIECCOB; XUMUYECKUX
XHMHYECKHX CHCTeM, | IPOIIECCOB; MPOIIECCOB; 3HAHUSIMHU 3HAHUSMHU OCHOBHBIX | TIPOIIECCOB;
SABJICHUIT 1 TIpolieccoB | 3HAHHSMHM OCHOBHBIX | OCHOBHBIX CBOMCTB 3aKOHOMEpHOCTEH 3HAHUAMHU
B 00BEMeE, 3aKOHOMEpHOCTEH HEOPTaHWYECKUX MPOTEKAHUS OCHOBHBIX
HEOOXO0UMOM MIPOTEKAHS COCTMHCHUN B HEIIOJTHOM XUMHUYECKU 3aKOHOMEPHOCTEH
HUCIIOJIL30BAHUS B XUMHYCCKH o0BeMeE. ﬂonycxa}oTca MpoUcCCOB; MNPOTCKaHUsA
npodeccHOHANTBHOM MPOIIECCOB; 3HAYUTENHHBIE OITHOKH, 3HAHUSIMHU OCHOBHEIX | XMMHYECKU
JEATENLHOCTH 3HAHMSIMU OCHOBHBIX | MPOSIBISICTCS CBOICTB MIPOIIECCOB;
CBOMCTB HEJIOCTAaTOYHOCTh BIAJICHUS | HEOPTAaHUYCCKUX 3HAHUSAMU
HEOPraHUYECKUX HaBbikami. [1o psay COCTMHEHH. OCHOBHBIX
COEJTMHEHU. TOKa3aTeseh HaBpiku 0CBOEHBI, CBOWCTB
00y4aroIUIiCS UCTIBITBIBACT | HO JIOYCKAIOTCS HEOPTaHUYECKUX
3HAYUTENHHBIC HE3HAYHUTEIHHBIE COETMHEHH.
3aTpyAHCHUS TIPH OIIMOKH, CBoOomHO
MIPUMEHECHUHU HABBIKOB B HETOYHOCTH, MIPUMECHSIET
HOBBIX CUTYaIIHsX. 3aTpyTHCHHS MTPH MOJTyYeHHBIC
AHATUTHYECKHUX HAaBBIKU B
oTmepanusx, CUTYyaIUsIX
MIEPEHOCE YMEHUH Ha | MOBBIIIEHHON
HOBBIE, CIIO)KHOCTH.

HECTaHJapTHbIE
CUTYALMH.

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

dopmMa NPOMEKYTOYHOM aTTECTALMM: IK3aMEH.

[TpomexxyTouHasi aTTectanus oOydaromuxcsi B (opMe SK3aMeHa MPOBOJUTCS IO
pe3yibTaTaM BBITIOJTHEHUS BCEX BUIOB yueOHOUW paboThl, MPEeTyCMOTPEHHBIX YYCOHBIM
IUIAHOM [0 JaHHOM JAMCHMIUIMHE (MOAYJIO), MPU 3TOM YUHUTBIBAKOTCS PE3YJIbTAThI
TEKYLIEro KOHTPOJI YCIIEBAEMOCTH B TeueHue cemecTpa. OleHKa CTEEeHH JOCTUKEHUS
00y4aroIUMUCS TUIAHUPYEMBIX PE3yJbTaTOB OOyUYEHHUS MO AUCHUIUIMHE (MOJIYIIO)
IPOBOJUTCS MPENOiaBaTesieM, BEIYIIMM 3aHATUS MO JUCUUIUIMHE (MOJYJI0) METOJIOM
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OKCIIEPTHON oOlleHKH. [lo wWTOraM mMPOMEXKYTOYHOW AaTTeCTallMd MO JUCIUILIAHE
(MOIYJI0) BBICTABISIETCS] OLIEHKA «OTIMYHOY», «XOPOIIO», «YIOBICTBOPUTEIHLHO» WIIH
«HEYIOBIICTBOPUTEIILHOY.

K mpomexyTo4HOlM aTTecTaluud JOMYCKAIOTCA TOJBKO CTYJ/IEHTHI, BBIMOJHUBIINE
BCE BUJIbI YUEOHOU pabOThI, IPEAYyCMOTPEHHBIE paboyeil mporpaMMoi Mo TUCHIUTIIINHE
«XuUMUS»: BBHITIOJHUIU U 0(hOPMIUTH JIa0OpaTOPHBIE PAOOTHI, BHITIOJHUIN KOHTPOJIbHBIE
paboTHI.

HIxana oneHUBaHUA Onucanne

BeimonHensl Bce BHAbI y4ueOHOW paboThl, NpPeayCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYJEHT I€MOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUH, HaBBIKOB MPHUBEJCHHBIM B TaONUIAX MoOKa3aTesei,
onepupyeT NPUOOPETEHHBIMH 3HAHUSIMM, YMEHHUSMH, HaBBIKaMH,
IIPUMEHSET UX B CUTyalUsX IOBBIIIEHHON ciokHOCTH. IIpn atom
MOTYT OBITh JOIYIICHBI HE3HAYUTENIBHBIC OIIMOKH, HETOYHOCTH,
3aTPyIHEHUS NPU aHAIUTUYECKUX OIepalysX, IEpEeHOCce 3HaHUU U
YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYAalIUH.

OT1ian4HO

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

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

BeimonHensl Bce BHAbl y4ueOHOW paboThl, NPEAyCMOTPEHHBIE
y4eOHBIM IUIAHOM. Crynent JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE 3HAHWH, YMEHUH, HABBIKOB ITPUBEJCHHBIM B TaOIMIIAX
VY noBnerBopuTenbHO | mokasateneil. JlomyckaroTcss 3HaYMTEIbHBIE OLIMOKH, MPOSBISAETCS
HEJ0CTaTOYHOCTh YMEHHUH, MO pslly IoKa3aTenel, oOydaromuiics
UCTBITHIBACT 3HAYMTEJIbHbIE 3aTPYAHEHUS MPH ONEPUPOBAHUU
YMCHUAMU IIPU UX ICPCHOCC HAa HOBBIC CUTYyallUH.

He Bemonmnen ogun wium  Oonee BHIOB y4uyeOHOW paboOTHI,
MPEeIyCMOTPEHHBIX Y4eOHbIM TUTaHOM. CTyAEeHT JIEeMOHCTPHUPYET
HETOJIHOE COOTBETCTBHE 3HAHHM, YMECHUH, HABBIKOB MPUBEICHHBIM B
Ta0IMIax IMoKaszarejei, JOMyCKAIoTCsS 3HAYUTENbHBIC OIINOKH,
MPOSIBIIACTCS. OTCYTCTBHE 3HAHWW, YMEHWH, HABBIKOB IO PSIy
MOKAa3aTeNei, CTYJCHT WCIBITHIBACT 3HAYUTEIbHBIC 3aTPYTHEHHS
IIPH ONEPUPOBAHUHN 3HAHMSIMH W YMCHHSAMH IIPH UX TEpEHOCE Ha
HOBBIC CUTYAIIUU.

HeynosnerBopurenbHO

@oHJI OIIEHOYHBIX CPEJCTB MPEACTaBICH B MPUIOXKEHUU K JIaHHOW pabouei
pOrpamMMe TUCUUTUINHBI.

7. YueOHO-MeTOAUYeCKOe U HH(GPOPMALIUOHHOE o0ecniedeHue JUCHUILJIMHBI.

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

0) 10MOJIHUTEILHAS JIUTEepaTypa:

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

2. benkuna, E.M. OOmass m HeopraHuyeckas XUMUA: YYEOHO-METOAMYECKOE
nmocobue [DIeKTpoHHBIN pecypc]: ydeb.-meton. mocobue / E.M. benkmnra, K.II.
Uyrnoa. — DnektpoH. nan. — Cankr-Iletepoypr: HUY UTMO, 2015. — 56 c¢. —
Pexxum nocrtyna: https://e.lanbook.com/book/91516. — 3ari. ¢ skpana.

3. Konommna, C.H. Manpiii nabopaTOpHbI NpakTUKyM 00 xuMmuu. s
CTYJEHTOB HampaBiieHus noArotoBku 190600 - "Okcrmyaramuss TpaHCHIOPTHO-
TEXHOJIOTHYECKUX MAaIllMH M KOMIUIEKCOB" [DJeKTpOoHHBIA pecypc]: yueb. mocodue /
C.H. Konommuna, B.A. ITuckypeBa. — OinexkTpoH. naH. — Open: Openl’'AY, 2014. —
128 c. — Pexxum noctyma: https://e.lanbook.com/book/71384. — 3ar. ¢ sxpana.

IMose3nas gureparypa:

1. Xumus: y4yeOHMK M NPAaKTUKyM [UIsl HpuKiIagHoro Oaxanaspuarta / T.B.
MaptsinoBa, 11.B. ApramonoBa, E.b. ['onynoB — M.: U3narensctBo FOpaiit, 2015. —
394 c.

B) MPOrpaMMHoe obecrevyeHue 1 HHTePHeT-pecypcChl:

[IporpammHuoe obecniedeHre He MPETyCMOTPEHO.

ONeKTpOHHbIE  O0pa3oBaTelibHbIE pecypchl  (OHJIAMH-KYpC), CojleprKaiue
Martepual JIeKIUK (TeKCT JIGKIMA W MPEe3CHTAIlMK), BUACO U OINHUCAHUE JTa00paTOPHBIX
paboT, MPOMEXKYTOUHbIE MU HMTOTOBBIC TECThI IO MaTepuajaM Kypca IOCTYIHBI IS
U3YUYCHUSI Ha maThopme LMS 10 CCBIIKE:
https://online.mospolytech.ru/course/view.php?1d=3149

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

[Tone3npie  y4eOHO-METOAMYECCKUE u  uH)OpPMAIMOHHBIE  MaTEPUAIIBI
MIPEJCTABJIEHBI HA CANTaXx:

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

8. MaTepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CIUTITHHbI

e Aynuropun u naboparopun kadeapsl «XuMus» 000pya0BaHbl KOMIBIOTEPHOM U
MYJIbTUMEIUNHON TEXHUKOM.

e Jlns mpoBeneHusi J1abOPaTOPHOIO MPAKTUKyMa HAa COBPEMEHHOM YPOBHE IpHU
BBITIOJIHEHUHA ~ JTAOOpATOPHBIX  pabOT  MPEIyCMOTPEHO  HMCIOJIb30BaHUE
CJIEIYIOIIEro 000py10BaHUS:

1. ®OTO3IEKTPUUECKUIN KATTOPUMETP.
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. AKBaJUCTHILIATOD.

. AHaTMTUYECKUE BECHI.

. TexHu4eckue Bechl.

. DIIEKTPUYECKHUI MTOTYTTPOBOJHUKOBBINA BBITPSIMUTE.
. MuummamMinepmeTpsl.

. CymunbHbIi mkad.

. PTOPOIUIACTOBBIE KATOPUMETPBI.
. TepmoMeTpsl.

10. DnexTposnsepsl.

11. pH-meTp-nonomep.

12. BeITsKHBIE IIKAQBI.

O 00 31O DN K~ WD

9. MeToan4yecKHe peKOMEHAAIUM VIS CAMOCTOSATEIbHOM padoThl CTY/ICHTOB

[Tpuctynass x paboTe, KaxIbplii CTYyJE€HT MAODKEH IPUHMMATh BO BHHUMaHUE
CJIEIYIOIME TIOJIOKECHHUS.

9.1. JlucuMiuiiHa NOCTPOEHA IO MOXYJBHOMY IIPUHLUITY, KaXKIbI MOIYJIb
IpeACTaBIIsACT COOO0M JIOTHYSCKH 3aBEPIICHHBIN pa3iei Kypca.

9.2. JleKIMOHHBbIE 3aHATHA MOCBSIIICHBl PACCMOTPEHUIO KIIIOYEBBIX, 0a30BBIX
MOJIOKEHUH  Kypca M pa3bsCHEHWI0 y4eOHBIM  3a/llaHuii, BBIHOCHMBIX Ha
CaMOCTOATENIbHYIO TPOPAOOTKY.

9.3. JlabGopaTopHble padoOThl TMpeAHA3HAYEHBI I MPUOOPETEHUs OIbITa
NPaKTUUYECKOM  pealin3allid  OCHOBHOW  MpOdEeCCHOHAIBHOM  00pa30oBaTeIbHOM
nporpamMmbl. MeToanueckue ykazaHus K JIaDOpaTOpHbIM paboTaM HpopadaThIBatOTCs
CTYyJICHTaMH BO BpEMsl CaMOCTOSTEIbHOM NOAroToBKM. HeoOXoauMblil ypoBEHb
NOJATOTOBKU KOHTPOJIUPYETCS Mepe MPOBEACHUEM T1a00paTOPHBIX padoT.

9.4. CemMuHapcKkue 3aHATHS TPOBOMATCA JUISL 3aKPEIUIEHUS YCBOCHHOU
uHpOpMaLH, NPUOOPETEHHs] HABBIKOB €€ MPUMEHEHUS Ui pElICHUs NMPAKTUYECKUX
3a]1a4 B IPEAMETHOIN 00J1acTH AUCHHUILINHBI.

9.5. CamocrosiTesibHasi padoTa CTYIEHTOB BKJIIOYAET NMPOPAOOTKY JIEKIIMOHHOTO
Kypca, BBIIIOJIHEHHWE JIOMAIlHUX 3aJlaHuil, MOArOTOBKY pedepatoB U IIp.
CamocrosiTenbHasi paboTa IpeaycMaTpUBAaeT HE TOJBKO MPOpabOTKy MaTepuasioB
JEKIHOHHOTO Kypca, HO M HX pACIIUPEHUE B PE3yJbTAaTe IIOMCKA, aHaIu3a,
CTPYKTYPUPOBAHHS U MPEACTABICHHS B KOMIAKTHOM BUJE COBPEMEHHON MH(pOpMaILuu
UX BCEX BO3MOKHBIX HCTOYHHUKOB.

9.6. Tekymmii (py0e:KHbII) KOHTPOJIb IIPOBOJIUTCS B TEYEHUE KaXKA0TO MOIYJIS,
€ro UTOrOBbIe 6PE3yNbTaThl CKIIABIBAIOTCS U3 OLIEHOK M0 CJIEIYIOLUM BUIaM
KOHTPOJIbHBIX MEPONPUATHIA:

» 3aIIMTa JOMAIIHUX 3aJJaHUM;

= 3amuTa J1abopaTopHbIX padoT;

= KOHTPOJIbHBIE PaOOTHI.

= paboTa Ha JIEKIMSIX.

9.7.  OcBoeHHME NMCUMIUIMHBI, €€ YCICIIHOE 3aBEpIICHHE Ha CTaguu
IPOMEXKYTOUYHOTO KOHTPOJII BO3MOXKHO TOJBKO NPU PEryssipHOl paboTe BO BpeMs
ceMecTpa M INIAHOMEPHOM ITPOXO0KIE€HUH TEKYILErO0 KOHTPOJIS.
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9.8. Jlns 3aBepiueHus pabOThl B CEMECTPE CTYACHT JOJDKEH BBIIIOJIHUTH BCE
nabopaTopHble pabOThl, KOHTPOJbHBIE MEPONPHUATUS, HMETh TOJIHBIA KOMIUIEKT
MOJITOTOBJICHHBIX TOMAIIHUX 33/IaHUM.

9.9. Ilpome:kyTOUHAsA aTTECTALMSA 10 pE3yJbTaTaM CEMECTpa MO JUCIUIUIMHE
npoxonut B ¢opme dk3ameHa. (OcBoeHHE KIIIOYEBBIX, 0a30BbIX IMOJIOKEHUMN
JUCUUIUIAHBI, COCTABIIAIOIIUX OCHOBY OCTATOYHBIX 3HAHWUW MO HEW, MPOBOJUTCS MPH
MOATOTOBKE K C/1aue dK3aMeHa.

10. MeTtonuyeckue peKOMEHIAUM VISl PENoIaBaTe sl

o UTeHne JEeKUMH 10 [JAaHHOM JUCHMUIUIMHE PEKOMEHIYETCS NPOBOIUTH C
UCIIOJI30BAHUEM MYJIbTUMEIMMHBIX Ipe3eHTaluuii. MynbTUMEIniiHas Ipe3eHTaus,
BBINIOJIHEHHAss ~ cpeAcTBaMu  mporpammbl  Microsoft  PowerPoint,  mo3Bossier
NOPEernoJaBaTeyl0 YEeTKO CTPYKTYpPUpOBaTh MaTepuan JEKIHH, 3KOHOMUTb BpeMms,
3aTpayMBaeMoO€ Ha CO3/1aHHe H300paKeHUl C WCIOJb30BAaHHEM MeJla M JIOCKH,
Hanucanue GopMys U JPYTUX CIOKHBIX 00BEKTOB. DTO AAET BO3MOXKHOCThH YBEIUYUTH
00BEM M3maraemMoro marepuaina. Kpome Toro, mpeseHTaius 1mo3BoJisieT 04eHb XOPOIIO
WUTIOCTPUPOBAThH JIEKIIUIO HE TOJBKO CXEeMaMU U PUCYHKaMHU, HO U TMOJIHOIIBETHBIMH
dboTorpadusimMu, pUCYHKaMH, TIOPTPETaMH YYEHBIX W T.J0. MynbTUMeanitHAS
Ope3eHTalus MO3BOJIAET OTOOpa3uTh (U3NYECKHE M XUMHUYECKHE IPOLECChl B
JUHAMUKE, 4YTO TIO3BOJISIET 3HAYUTEIBHO YIYYIIMTh BOCIHPHUSATHE MaTepuaia
CTYJIEHTaMH.

o« [Ipy mpoBeneHHH 1a0OPATOPHOIO MPAKTUKYMa HEOOXOAUMO CO3/1aTh YCIOBHS
JUTSI MAKCUMAJIbHO CaMOCTOSITEIbHOTO BBITIOJIHEHUS CTYACHTaMH J1a0OpaTOPHBIX padoT.
[Ipu mnpoBeneHun a0OPATOPHOTO 3AHIATHS TNPENOJABATEN0 peKoOMeHayercs: 1.
[IpoBepka 3amau gOMaIIHEroO 3aJaHus MO TeMe J1abopaTOpHOU pabOTHI (C OIEHKOM). 2.
Ouenka paboThI CTY/IEHTa B Ja00OpaTOPUU U MOJYUYEHHBIX UM PE3YJIHTATOB (C OIEHKOM).
3. TlpoBepka oT4€Ta O BBINOJHEHHOW JlabopaTopHOW paboTe (C OIeHKOM). 4.
[IpoBenenne 3ammThl J1abopaTOpHOW paldOTHI (B YCTHOW WJIM TECTOBOW (opme) o
TEOPETUYECKOMY U TPAKTUYECKOMY MaTepHually J1abopaTOpHOM paboThl (C OLIEHKOM).
[Ipu 3amuTe mabopatopHO pabOTHI CTYIEHT JAOJIKEH YMETh OOBSICHATH 11€IH, 3a7a4H,
X0l TIPOBEACHUSI SKCIIEPUMEHTOB, UX PE3YJbTaThl, ClI€JIaHHbIE BBIBOJABL. B mporuecce
IPOBEJEHUS OIBITOB CTYAEHTHI PACIIMPSIIOT CBOM MPEACTABIEHUS O BEIIECTBAX, MX
CBOMCTBAX, MPUOOPETAIOT MPAKTUYECKUE HABBIKH.

¢ 3aHATHSA B AKTUBHBIX M MHTEPAKTHBHBIX (hOpMaX PEKOMEHIYETCS TPOBOIHUTH C
UCIIOJIb30BAaHUEM  KOMIMBIOTEPHBIX  CUMYJISAIHWMA, TIOCTAHOBKH  MPOOJEMHBIX U
CUTYyallMOHHBIX 3a7aHui. [IpoBeneHue 3aHATUII B aKTUBHBIX U UHTEPAKTUBHBIX (hopMax
JOJKHO OBITh HANpaBJICHO HAa MHTEHCU(UKAIUIO Y4yeOHOro Mpoliecca, YBEJIUYEHUE
JOCTYITHOCTH 3HAHWI, HAaBBIKOB, YMEHU, aHAJIU3 y4eOHON HMH(OpMaLMU, TBOPUECKUN
NOJXO0JI K YCBOEHHIO yd4eOHOro marepuana. B xone mpoBeneHUs 3aHATHA CTYJIEHTHI
JOJIKHBI YYUTHCS (HOPMYITUPOBATH COOCTBEHHOE MHEHHUE, TPABUIILHO BhIPAXkKaTh MBICIIH,
CTPOHUTH JI0KA3aTENbCTBA CBOEH TOYKM 3PEHUS, BECTH JUCKYCCHIO, YBa)XaTb
aJIbTEPHATUBHOE MHEHHUE. DTO JOJKHO MOMOYb CHOPMHUPOBATH HABBIKU, HEOOXOIUMBIE
OynylieMy CrenuainucTy B mpodecCHuOHANBHON AesTeIbHOCTH. Peann3aus akTUBHBIX U
WHTEPAKTUBHBIX METOJO0B INPU M3YUYCHUH JUCHUIUIMHBI "Xumusg" BO3MOXKHA Ha
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JICKIUOHHBIX W JIA0OPATOPHBIX 3aHATHUSIX IyTeM MPOBEJCHUS TUCKYCCUM, JHAJIOTOB,
Oecel, HCMOJB30BAHMS  KOMIIBIOTEPHBIX  CUMYJISIMH, pa3dopa  KOHKPETHBIX
CUTYallMOHHBIX 3a/]a4.

« CamocTosaTenbHas padoTa - ATO HanboJee BaXKHBIN MyTh OCBOCHUS CTYJACHTAMHU
HOBBIX 3HAHUH, YMEHHM, HABBIKOB MIPU U3YYCHUU AUCIUIUTMHBL. OOpa3oBaTeabHas 1eThb
CaMOCTOATENIbHON PabOThl - OCBOGHHE XUMUYECKOW TEPMHUHOJIOTHH, (OpPMUpOBaAHUE
HABBIKOB XMMHUYECKOTO MBIINUICHUS, SKCIIEPUMEHTAIBHBIX YMEHUN, YMEHUN padoTaTh C
y4eOHOM JIUTEepaTypoil, MPOU3BOAUTH XUMHUYECKHE pacu€Thl. Pa3BuBaromas uenb -
pPa3BUTHUE CAMOCTOSITEIbHOCTH, YMEHUN aHalW3UPOBATh SIBJICHUS W JE€JaTh BBIBOJIBI.
CamocrositenpHast paboTa MOXKET ObITh HICTOYHUKOM 3HaHUH, CIIOCOOOM HX MPOBEPKH,
COBEpIICHCTBOBAaHUS W 3aKpeIyIeHUs 3HAHUM, YMEHHM, HAaBBIKOB. OTOT BH]
NEATEeNIbHOCTU CTYJICHTOB MPOXOJIUT O] KOHTpOoJieM npenoaaBatens. [Ipu opranuzanuu
BHEAYJAUTOPHOM  CaMOCTOSITENbHOW  pabOThl MO  JUCUUIUIMHE MPENnoAaBaTENIO
PEKOMEHyeTCsl MCIOJb30BaTh clienytoume ¢opmbl: 1. BeimonHeHue goMaliHUX
3a/laHuil pa3HOOOPA3HOTO XapakTepa (peuieHue 3a1ay, u3yyeHue yueOHON TuTepaTyphl,
no00p WLTIOCTPATUBHOIO MaTepHalia Mo OTIEIbHBIM pasliejlaM Kypca B HHTEPHET-
cetu). 2. BblllOIHEHWE WHIMBUAYAJIbHBIX 3aJlaHHIl, HANpPABJICHHBIX HAa pPa3BUTUE Y
CTYICHTOB CaMOCTOSATEIIbHOCTH W WHUIMATUBBL. MHAMBUIyalbHOE 3aJaHUE MOKET
MOJIy4YaTh KaK KaX bl CTYJIEHT, TaK U YaCTh CTYJACHTOB TPYIIIIHI.
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CTpykTypa u coaep:KaHue TUCHUNIMHBI « XUMHUSD) 10 HAMPABJIEHUIO MOATOTOBKHU
23.05.01 HazemHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeCTBA
3a04Has popma 00ydeHust

IIpunoxenue 1

Buabl yueoHoli padoThl,
E‘ 2 g BKJII0YAsl CAMOCTOATEILHYIO Buasl camocToATe/ILHON PadoTHI Dopmbl
n/n Paznen g % § padoTy CTY/AeHTOB, CTYIeHTOB aTTecTalMH
8 an 3 M TPYAOEMKOCTDH B Yacax
I/C | Jlao | CPC | KCP | K.P. | K.II. | PTP | Pedepar | K/p 9 3
1 1. BBenenue. OcHOBHBIE 3aKOHBI U IOHATHUS | 12 1 1
XUMUHU
2 2. Ctpoenue atoma. [leproanueckuii 3akKoH u
nepuoanydeckas cucrema snemeHToB (I1CD) 1 3-4 2 12
J.N. Menneneena.
3 3. XuMHuecKas CBS3b U CTPOCHUE MOJIEKYJI. 1 5 1 11
4 4. Tepmoxumusi. 1 6 12
5 5. KuHeTuka u XMMHYECKOE paBHOBECHE.
1 7 2 11
Karanus.
6 6. PacTBOpBI. 1| 8 1 12
7 7. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE 19 1
peakiuu. DIEKTPOXUMUUYECKHUE MPOIECCHI.
8 8. KoMIuiekcHBIE COETUHEHUS. 1] 10 | 12
dopma aTTecTALNH 1 10 +
Bcero yacoB 1o AucCIHUILINHE B IEPBOM ceMecTpe 4 4 92

Houent kadeapsl «Xumbuorex», K.X.H.

N.B. ApramonoBa
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[Tpunoxenne 2

. . K paboyeii mporpamme
MUWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU A POCCUMCKOU ®EAEPALINN

OEIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXIEHME BBICILIEI'O OBPA3OBAHI S
«MOCKOBCKHMH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKI/IFI MMOJINTEX)

Hamnpasnenune noarorosku: 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMUYECKHE CPENCTBA
OIT (mpoduiip): «IlepcniekTUBHBIC TPAHCTIOPTHBIE CPEIICTBAY
dopma 00yueHHS: 3a09Has

Bun npodeccrnonanpHo nesteabHOCTH: B cooTBeTCTBUU ¢ DI'OC BO 3++

Kadenpa: «Xumbuorex»

®OH/J OHEHOYHBIX CPEJICTB
MO IMCIHHUAUIIJIMHE
«XHUMUSA»

Cocras: 1. IlaciopT oHIa OIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEJICTB:
KontponpHas padora

BOHpOCLI 110 pasgeiiaM JUCHUIIIIMHBL

CocraBureasb: 1oueHT kageapsl «Xumbunorex», k.x.H. U.B. ApramonoBa

Mocksa, 2022 rop,
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Tao0muma 1

MOKA3ATEINb YPOBHA COOPMUPOBAHHOCTM KOMMNETEHLUN

XUMUA

dI'0C BO 23.05.01

B mporuiecce ocBoeHUs TaHHOM TUCHUILUIUHBI CTyACHT (POPMUPYET U IEMOHCTPUPYET CIEAYIOIINE

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

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

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

Ymersn:

- OIIPEACIIATh BO3MOKHBIE
HaIpPaBJICHUS XUMHUYECKUX

pabota, taboparopHast
paborta

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

IoBbIIEHHBIH YPOBEHb

- o0y4arommiics
JI€MOHCTPHUPYET MOJIHOE
3HAHUC 110 U3y4aCMbIM
paszenam XUMHUH, CBOOOTHO
orepupyer
MPHOOPETEHHBIMU
YMCHUAMU, NIPUMCHSACT UX B
CUTyalusiax HOBBIIIECHHON
CJIOKHOCTH.
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B3aNMOJICHUCTBUH, KOHCTAHTHI
PaBHOBECHSI XUMHUYECKHUX
MpEeBpaIICHH, TPUMEHATh 3HAHUS
(byHIaMEHTaIbHBIX OCHOB,
MOAXO/bI U METOJIbl XUMHH TPU
M3YUYEHUU APYTUX TUCUUIUINH;

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

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

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

Hepeqeﬂb OLCHOYHBIX CPEACTB IO TUCHUIIJIHHE «XHuMHUI»

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

(K/P)

[PCHICHUS 3a1a4 OTIPCACIICHHOI'O TUIla IO TCME WK Pa3acity
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IIpumepHbIe BApMAHTHI KOHTPOJILHOM PadoThI

Bapuanr 1

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

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

Onpenenutb, kakas Macca Gocdopa BcTynuia B peakiuio, eciau Beiaenniaoch 1200 /[ TernoTs.
3ananue 2. [Tonp3ysack CpaBOYHBIMU TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruro [ ub0ca manHoi
peakuuu npu temmnepatype 298 K u ykazatb, BO3MOKHO JIM CAMOIIPOU3BOJIBHOE TPOTEKAHUE PEAKIIMHI
npu craHAapTHeIX yenosusix: NHs () + HCle) = NHaCl.

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

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

3amanwue 4. [ HEKOTOPOU PeaKIMK IMEPBOTO MOPSAKA OBIIIN OMPE/IEICHBI 1BE KOHCTAHTHI CKOPOCTH:
npu T1=313K k=910 mun 'u T2=318K k2=1,3-102mun '. Onpenenuts SHEPruto
aKTUBaLUU Ea ¥ IPEAIKCIIOHEHIIUAIbHBIN MHOKUTEND ko B YPaBHEHUU AppeHuyca JUisl STOW peaKiuu.
3amanue 5. OnpenenuTs, B KaKyl0 CTOPOHY CMECTHTCS MOJIOKEHNUE PABHOBECHS PEAKITUH:

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

Bapuant 2

3aganue 1. CornacHO TEPMOXMMUYECKOMY YPAaBHEHUIO PEAKIIMU TOPEHHS METaHa:

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

BbIieNII0Ch 104 kJIx TeroTel. OnpenennuTh, Kakas Macca METaHa BCTYIWJIA B PEAKIUIO.

3ananue 2. [lonb3ysack CpaBOYHBIMU TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3HEepruro [ ub0ca manHoi
peakuuu npu temnepatype 298 K u ykazatb, BO3MOKHO JIM CAMOIIPOU3BOJIBHOE TPOTEKAHUE PEAKIIMHI
TP CTAHIAPTHBIX YCIOBHUIX:

CHa4 (r) + CO2¢r) = 2CO(r) + 2H2(n).

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

IIpY YMEHBIICHUH JaBJIE€HUs B cucTeMe B 3 pa3a? CunuTaTh 3Ty pEaKLMIO JIEMEHTAPHOM.

3ananue 4. J[ns HEKOTOPOUH peakIiK MepBOro MopsiiKa ObLTH OMpPeAeTIeHbI BE KOHCTAHThI CKOPOCTH:
mpu T1=298 K ki=2,2:107 mun 'uT2=303 K k2=4,1-10" mun ' . Onpenenurs Hepruio
aKTUBalUU Ea ¥ IPEAIKCIIOHEHITUAIBHBIN MHOKHUTEND ko B YPABHEHUU AppeHuyca JUIst STOU peaKkIuu.
3aganue 5. OnpeaenuThb, B KaKyt0 CTOPOHY CMECTUTCS MOJIOKEHNUE PABHOBECHS PEAKIINH:

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

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

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

Bapuant 3
3amanue 1. B pe3ynbrate peakiuu, TS PMOXUMUYECKOE YPABHEHHE KOTOPOIA:
C2HsOH )+ 302() 5 2CO2(r) + 3H200x), Ar H%298 = —1374 x]JI:k,
BoIeIIIOCH 710 k/[k TemnoTel. BeraucanTs Maccy 3TaHosa, y4aCTBYIOMIETO B PEAKIIMHU OKUCIICHHS.
3ananue 2. [lonp3ysack CIpaBOYHBIME TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruto ['ub0ca nanHoi
peakmuu npu temrnepatype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOU3BOJIBHOE TPOTEKAHUE PEAKITUN
TP CTAaHIAPTHBIX YCIOBHUIX:
CO2 ) + SO2(r) = SO3(r) + CO).
3ananue 3. Onpenenuts, Kak U3MEHHUTC CKOpocTh Ipsamoit peakiuu: 2NO ) + Clz = 2NOCl ()
IIpY YMEHBIIEHUN KOHIeHTpaluu okcua azota (I1) B 2 paza. Cuurarh 3Ty peakiuio 3J1eMEHTapHOI.
3ananue 4. J[ns HEKOTOPO peakIiy MepBOro MopsiiKa ObLTH ONpPeAeTeHbI IBE KOHCTAHThI CKOPOCTH:
npu T1=353K ki1 =7,5102mun 'uT2=373K k2=9,4102 mun . Onpeseauts SHEPrUI0
akTuBaluu Ea ¥ MpeadKCIOHEHIIMAIBHBII MHOKHUTEND ko B YPaBHEHUU AppeHuyca JUIst STOU peaKIuu.
3amanue 5. OnpeenuTh, B KAKyI0 CTOPOHY CMECTHTCS ITOJIOKCHHE PABHOBECHSI PEaKIIUU:
CHar) + 2H20 () S CO2(n)+ 4H2 (), ArH <0, eciu: a) yBeIMUUTh TEMIIEPATYPy B CUCTEME;
0) MOHU3UTH OOIIIEE NaBJIICHUE B CUCTEME; B) YBEJIIMUUTh KOHIICHTPAIIMIO METAHA;
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T') MOHU3UTH MaplUaIbHOE AaBJIEHUE METAHA; /1) BBECTH KaTalu3aTop.

Bapmuanr 4
3ananue 1. TepmoxuMudeckoe ypaBHEHUE peakiMy ruaposn3a xjaopuna gocpopa (V):
PCls¢y + H20@) =POCI3ix) + 2HClr), ArH%9s =—170 xJIx.
Omnpenenuts, Kakas Macca xjopunaa ¢ochopa (V) BcTynuia B peakiifio, €Clid TeII0Boi 3¢ ekt
coctaBui 520 kJIx.
3ananue 2. [lonb3ysck CipaBOYHBIMH JAaHHBIMH, PACCUUTATh CTAaHAAPTHYIO sHepruo ['nb0ca qanHoi
peakuuu npu temnepatype 298 K n ykazatb, BO3MOKHO JIM CAMOIIPOU3BOJIBHOE TPOTEKAHUE PEAKIIMHI
IIPU CTAHJAPTHBIX YCIOBUSIX:
SO2r) + NO2r) =S0O3 ) + NO@w).
3ananue 3. Onpenenuts, BO CKOJIBKO pa3 U3MEHHUTCS! CKOPOCTh YCIIOBHOM MPSAMON peakLuu:
2Am) +Br) = Cy + D
IIPU YBEJTMUYEHUHN 00beMa CUCTEMBI B 2 pa3a, €CiIM 3Ta PeaKlys IeMEHTapHasl.
3amanue 4. OnpeaenuTh, Ha CKOJIBKO TPalyCOB HEOOXOIMMO MTOBBICUTH TEMITEPATYPY, YTOOBI
CKOpOCTh peakiuu Bozpocia B 500 pa3, ecnu TemnepatypHblid K03 GULIHMEHT CKOPOCTH peakLuy y =
2,5.
3aganue 5. OnpenennTp, B KaKyr0 CTOPOHY CMECTHTCS TOJI0KEHNUE PAaBHOBECHUS PEaKLIUU:
2COm + 0210 5 2CO02(r), ArH’208 <0, eciu: a) TOBBICUTH O0IIIEE JABJICHUE B CUCTEME;
0) YBEIMUUTH TEMIIEPATypy B CUCTEME; B) YBEIMUUTh KOHIIEHTpaLuio okcuaa yraepoaa (II);
T') 3aMEHUTH KUCIIOPOJ] Ha BO3IYX.

Bapuant S
3ananue 1. B pesynbraTe peakuuu, TEpMOXUMUYECKOE YpaBHEHHE KOTOPOH
4FeSar) + 1102 (1) S 8SO2(r) + 2Fe203(1), Ar H298 = —3310 ]Ik,
BeIIenmioch 350 k/[x TernoTel. Berurcnutk Maccy oOpa3oBaBiierocs okcuza skenesa (II1).
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peaxiuu npu Temmneparype 298 K u ykazatb, BO3MOXHO JI CAMOIPOU3BOJIBHOE MPOTEKAHUE JAHHOM
peakuuy Npy CTaHIAAPTHBIX YCIOBUSAX:

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

How + 12 =2 Hlp

IIpY OAHOBPEMEHHOM YMEHBILIEHUU KOHIIEHTpAIMK BOJopoia U oza B 3 paza? Cuuraiite 3Ty
PEaKIMIO 3IEMEHTApHOH.
3ananue 4. BerauciauTs, Npu Kakoil Temrepatype 72 3aBepLINTCS] HEKOTOpask PEaKIsl B TEUEHUE 12 =
30 muH, ecau npu Temnepatype 71=25°C ona nporekaer 3a ¢1 = 3 yaca. TemneparypHbIi
KO3 (QUIIUEHT CKOPOCTH PEAKITUH Y = 3.
3aganue 5. OnpenennTs, B KaKyr0 CTOPOHY CMECTHTCS MOJI0KEHNUE PAaBHOBECHUS PEaKLIUU:
2How) + O20 S 2H2O@), Ar H%298 < 0, eciii: a) MOHU3UTH O0IIIee JaBJICHUE B CUCTEMC;
0) MOBBICUTH TEMIIEPATYPy B CUCTEME; B) 100aBUTH BOAOPO/I; T) JOOABUTH Maphl BOABI.

Bapuanr 6
3aganue 1. [lonmyyeHnue a30THOM KUCIOTHI MPOUCXOIUT B COOTBETCTBUU C yPaBHEHUEM
ANO2(r) + O2r) + 2H2000 S 4HNO3x) , ArH°98= — 252 xJIx.
Onpenenutb Maccy 00pa3oBaBIICICS KUCIOTHI, €CIU BhIAECTUIOCH 138 KJ[>K TErmiIoTHI.
3ananue 2. [lonap3ysack CIpaBOYHBIME TaHHBIMH, PACCUUTATh CTaHAAPTHYIO 3Hepruto ['ub0ca nanHoi
peakmuu npu temrnepatype 298 K u ykazaTh, BO3MOKHO JIU CAMOTIPOU3BOJIBHOE TPOTEKAHUE PEAKITUN
nipu ctanaapTHbIX yeaoBusax: C2HsOH ) = C2Har) + H2Ogx).
3ananue 3. OnpenenuThb, Kak U3MEHUTCS. CKOPOCTh YCIIOBHOW AJIEMEHTApPHOMN peaKluu:
Aw +2Br = Cw,
€CJIM KOHIICHTPAIIMIO BEIECTBAa A YBEIUYIIN B 2 pa3a, a KOHIICHTPAIHIO BenlecTBa B ymenbmmnu B 2
paza.
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3ananue 4. Hauanbnas remneparypa peakuuu 71 = 20°C. Onpeaenuts, 10 KaKOro 3Ha4eHUs
HE0OXO0IMMO MOBBICHTH TeMIIEpaTypy 72, 4TO0BI CKOPOCTh peakiuu yBennduiack B 150 pas.
TemmnepaTypHbIil KO3GGUIIMEHT CKOPOCTH PEaAKIUU ¥ = 2,2.
3ananue 5. OnpenennuTtp, B KAKOM HalpaBJI€HUHU MPOU30MIET CMEILIEHNE PaBHOBECUS: a) TIPU
MMOHWKEHUH OOIIEro JaBJIeHUsS B CUCTeME; 0) TP MOHKEHUHN TTapIIUaIbHOTO JABICHUS KUCIOPOa; B)
MIPY MOHM)KEHUU TEMIIEPATyPhl B CHCTEME:!

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

Bapuanr 7

3ananue 1. JlaHO TepMOXUMHUYECKOE YypaBHEHHUE PeaKkLuu pasioxeHus Hoauna rammus (111):

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

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

3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peakiuu npu Temrneparype 298 K u ykazaTb, BO3SMOXHO JI CAMOIPOU3BOIBHOE NMPOTEKAHUE PEAKIINU
npu cranaapTHLIX yenoBusix: CO ) + Claw) = COCl2 ).

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

3ananue 4. Jl711 HEKOTOPOU reTEepOreHHON peakuy SHEPTUs aKTUBALIUU

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

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

0) yBEeIMUUTh KOHIEHTpanuto okcua yriaepoaa (II); B) moBeicuTh ob1iiee JaBlIeHUE B CUCTEME;

') BBECTH KaTaJau3aTop.

Bapmuanr 8
3ananue 1. CornacHo TEPMOXUMHUECKOMY YPABHEHUIO PEAKLIUU OKUCIIEHUS TITFOKO3bI:
CsH1206 + 602=6CO2 + 6H20, Ar H%98 = —2800 ]Ik,
BeIenmIock 730 k[ TernoTsl. PaccuntaTh Maccy mpopearupoBaBLIei ITTIOKO3bI.
3ananue 2. [Tonp3ysck CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJIAPTHYIO SHEepruto I'nodca naHHoM
peakiuu npu Temrneparype 298 K u ykazaTb, BO3SMOXHO JI CAMOIPOU3BOIBHOE MMPOTEKAHUE PEAKIINU
MIPU CTAHJAPTHBIX YCIOBUIX:
CeHsry + 3Hoi) = Cs Hiz).
3amanue 3. OnpenenuTh, BO CKOJIBKO pa3 HEOOXOIMMO YMEHBIINTH KOHIICHTPAIIMIO BeliecTBa B s
3aMeUIeHHs B 9 pa3 yCloBHOM npsaMoil peakuuu: A + 2Br) = Cw+ D, ecin aTa peakuus
3eMeHTapHast?
3ananue 4. J[ns HEKOTOPOU TeTeporeHHON peakiuy SHeprus akTuBauuu Ea = 80 kJ>x/MOb.
Onpenenurtpb, BO CKOJIBKO pa3 YBEIUUUTCS CKOPOCTh XUMUYECKON PEAKIMH MPH MOBBIIIEHUN
temneparypsl oT 71=30°C go 72=70°C.
3ananue 5. OnpenenuTpb, B KAKOM HaIPaBJIEHUHU MPOU30iIET CMEIIEHNE paBHOBECHUS: a) TIPU
MIOHMKEHUH OOILEro JaBJieHus B cucTeMe; 0) MpH MOHWKEHUH NapIUalbHOIO AaBJICHUS KUCIOPOAA; B)
IIPY MOBBIILIEHUU TEMIIEPATYPhl B CUCTEME:

N2+ 02 S 2NO@), ArH%98 =+180 xJIxk.
Bapuant 9
3ananue 1. B pesynbraTe peakuuu, TEepMOXUMUYECKOE YpaBHEHHE KOTOPOI:
Sa +2C02 1) S SO21r) + 2COw), Ar H®298 = 269 k]I, mornotuinock 810 k[ Temwmorel. OnpenenuTsb
Maccy obpazoBasierocst okcuza cepsl (IV).
3ananue 2. [Tonp3ysch CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHOM
peakiuu npu Temrneparype 298 K u ykazaTb, BO3SMOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
nipu ctanaapTHeIX yeaoBusax: CO ) + 3Har = CHa () + H2O).
3ananue 3. OnpenenuTsb, KaKk U3MEHUTCSI CKOPOCTh NMPSIMON peaKLnu:
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2CuS) + 302() = 2CuO¢) + 2SO02(r)
IIPY YMEHBIIIECHUH JaBJICHUS B CUCTEME B 2 pa3a, €CJIM 3TO FeTEPOreHHas peakius 2-ro nopsaka?
3ananue 4. [Ipu 71 = 120°C HexoTOpas peakuus 3akaHunBaercs 3a 15 muH. Paccunralite, uepes kakoe
BpeMsi 3aKOHYHTCS dTa peakuus npu 12 = 140°C, ecau TeMriepatypHblii KO3QPHUIIMEHT CKOPOCTH
peakuuu y = 3,5.
3ananue 5. OnpenennTs, B KaKyl0 CTOPOHY CMECTHUTCS MOJIOKEHNE PABHOBECHUS PEAKIUU:
CClsr) + 2H20 (n S CO2r)+ 4HCl (v, ArH <0, ecim:
a) YMEHBIINTh TEMIIEPATYPy B CUCTEME; O) MOHU3UTH O0IIIee AaBICHHE B CUCTEME;
B) OBBICUTH MaplHAIbHOE AABJIEHUE YETHIPEXXIOPUCTOTO YIIIepoaa;
') YMEHBIIUTH KOHIICHTPAIIUIO UCXOAHBIX BEIIECTB; 1) BBECTU KaTaIn3aTop.

Bapuanr 10

3ananue 1. TepMoXxuMHUYECKOE YPAaBHEHHUE PEAKIIMY MTOIYyUEHHUS JKeye3a UMEET BUJL:

Fe2O3(r) + 3COw) 5 2Few + 3CO2m), ArH%98 =27 xJIk.

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

3ananue 2. [Tonp3ysck CipaBOYHBIMU JAHHBIMH, PACCUUTATh CTAHJAPTHYIO SHEpruto I'nodca naHHoM
peakiuu npu Temreparype 298 K u ykazaTb, BO3SMOXHO JI CAMOIPOU3BOIBHOE MPOTEKAHUE PEAKIINU
IIPU CTAHJAPTHBIX YCIOBUIX:

C2Ha + H2O¢) = CH3CHOg.

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

IIPU yBEJTMUYEHUH KOHIeHTpauuu okcuaa a3ota (I1) B 3 paza. CuuTaTh 3Ty peakLuIo 3JIEeMEHTAapHOM.
3anmanue 4. BerauciuTe, Ha CKOJIBKO TPalyCOB HEOOXOIMMO YBEITUUUTh TEMIIEPATYPY IS YBEITHUCHHS
ckopoctH peakuuu B 100 pa3. TemnepaTypHbiii KO3hGUIIUEHT CKOPOCTH PEAKIIMH paBeH Yy = 2,3.
3ananue 5. OnpenenuThb, B KAKOM HaIIPaBJIEHUHU IPOU30MIET CMEIIEHNE TI0JI0KEHUSI paBHOBECHUS B
cucrteMe: Capagur) + 2N20r) S CO2 )+ 2N2 (), ArH®298 >0,

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

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

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

1. Knaccudukanus 1 XuMH4ecKHe CBOMCTBA OKCH/IOB.

2. Kitaccudmkanus 1 XHMHYECKHAE CBOMCTBA KHCIIOT.

3. Knaccugukanus 1 XuMH4ecKre CBOMCTBA OCHOBAHUIA.

4. Knaccuukanus 1 XHMAYECKHE CBOWCTBA COJICH.

5. KBaHTOBO-MexaHMuecKkass MOJEIb CTpOCHUs aToMa. YpasHeHue BosHBI JI. Jle Bpoiura. IIpuHnmn
HeomnpeneneHHocTH [ eizenOepra. BomnoBas GyHKImsS. ATOMHast OpOUTAIIb.

6. KBanToBbI€ yKicna U ux puzndeckuit cmMbicit. DOpMEI s-, p-, d- aTOMHBIX opOUTaNEH.

7. DneKTpoHHas CTPYKTypa aTOMOB. [IpUHIIMIIBI 3aNI0JIHEHMS SHEPTETUYECKUX YPOBHEN U MTOYyPOBHEN
atomax. [IpmHuun Haumensiueil sHepruu. llpaBuno KiieukoBckoro. Ilpunmun Ilaynu. IlpaBuio
XyHpa.

8. DnekTpoHHBIE KOH(MUIYypalMu aToMOB 3jeMeHTOB Ilepuoauueckoi cucremsl. s-, p-, d-, f-
ANIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB. DJIEKTPOHHbIE (POPMYJIBI U BJIEKTPOHO-TpaPUUECKUE TUarpaMMbl
aTOMOB B OCHOBHOM U BO30YXKICHHBIX COCTOSHHMSIX. OJEKTPOHHbIE (OPMYJbl M 3JIEKTPOHO-
rpaduUecKre uarpaMMbl HOHOB.
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9. Cospemennas ¢opmynupoBka Ilepuoamueckoro 3akona .M. MenneneeBa. Ilepuommieckoe
HU3MEHEHHE CBOMICTB 3JIEMEHTOB B COOTBETCTBHUHU C IOJIOKEHUEM B Ileproauueckoii cucreme (pasmep
aToMa, YHEpPIUs HOHU3ALUH, CPOACTBO K IEKTPOHY, AIEKTPOOTPHULIATEILHOCTD).

10. Xumunueckasi cBsizb. OCHOBHbBIE BHUJbl XUMUYECKOMN CBA3H. XapaKTEPUCTUKU XUMUYECKOU CBS3H:
JUIMHA, DHEPrus, KpaTHOCTb CBSI3M, BAJNEHTHBIA yroi. KpuBas NMOTEHIMAIbHOW DHEPTHH MOJEKYJIBI
BOJOpOJA.

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

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

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

14. OcHOBHBIE MOJIOXKEHHUSI TEOPUM TUOpUIM3alMU aTOMHbBIX opOutaneil. [lpuBecTu mnpHUMeEps
COEJIMHEHUI ¢ TUMAMU THOPUIAM3ALUMU: sp-, Sp>-, sp>- TuOpuausanueil. ['eomerpuueckas (opma
MOJIEKYJI.

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

16. Merannuueckas cBsi3b. CBONCTBA METAJUIMUECKOH CBSI3H.

17. TlepBblifi 3aKOH TEPMOAMHAMHUKH. BHYTpeHHss SHeprus. OHTaibluA. TermoBod dddexT
H30XOPHOTO U M300apHOTr0 MPOIIECCOB.

18. TemmoBoii »¢dext xumuueckoit peakuuu. 3akoH ['ecca. Tepmoxumuyeckue ypaBHEHHS.
CranpmaptHas »HTanblus oOpa3oBaHUS BellecTBa. PacyeT CTaHJapTHON SHTANBIUU XHMHUYECKOH
peakiuu.

19. Bropoii u TpeTuil 3aKOHbI TEPMOANHAMUKH. DHTponusa. CTaHIapTHas SHTpONUs BelecTBa. Pacuer
CTaHIAPTHON SHTPOIHHA XUMUYECKON PEAKIIAH.

20. Dueprus ['n66ca. Kputepuili caMmonpon3BoJbHOIO MPOTEKAHUS MPOLECCOB B 3aKPBITBIX CUCTEMAX.
Pacuer crangaprHoii sHepruu ['MOOca XMMHYECKON peaKIlny.

21. OcHOBHBIE NOHATUS XMMHYECKOM KHHETHKH. OJIEMEHTapHbIE peakUud. MeXaHu3M peakuuu.
CKopocTh TOMOTE€HHOM XUMUYECKON peakuu. PaKkTopbl, BIUAIOLIME HA CKOPOCTh PEAKIIUH.

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

23. Bimsinue TemnepaTypbl Ha CKOPOCTh peaknuu. TemmnepaTypHbIi KOd(PGUIHMEHT CKOPOCTH PEAKIIHH.
VYpaBHeHne AppeHnyca. DHEpIrus aKTUBALIHH.

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

25. PactBopbl. CoBpeMeHHBIC TIPEACTABICHUS O (UBUKO-XUMHUECKUX TMpoIreccax oOpa3oBaHUs
pacTBOpoB. OHepretuka mnporecca pactBopeHus. CosbBaranust (rugparainus). HeHachleHHSBIH,
HACBIILICHHBIN U NEPECHIIICHHBINA PACTBOPHI.

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

27. PacTBOpbl 31€KTPOIUTOB. OCHOBHBIE IIOJIOKEHUS TEOPUHM DJIEKTPOJIUTHUECKON IHCCOLMALNH
Appennyca. CreneHb IUCCOLMALIMM, KOHCTaHTa jauccouuanuu. OaxkTopsl, BIMSIONIME HA HUX.
CubHble U cllabble 3JEKTPOIUTHI.

28. PaBHOBecHs B BOJHBIX PAcTBOpax CIIA0BIX JJIEKTPOJIUTOB. 3akoH pasBeneHus OcCTBaibIa.
Crynenuaras AUCCOLMALINS.

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

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

31. Metog 3neKTpOHHOr0 OanaHca JJsl COCTABICHUS YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKLuid.
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32. DnexkTpoxumMuyeckue mporecchl. [loHATHE 00 »dJEKTpoIe U dSJIEKTPOJAHOM ITOTEHIIHUATIE.
Bo3HMKHOBEHHME IBOMHOIO 3JEKTPUYECKOIO CJIOS M CKaukKa MOTEHLMajda Ha TpaHMULEe MeTall —
JIEKTPOJIUT.

33. Ilpunin paboThl TaIbBAHUYECKUX IJIEMEHTOB (Ha mpuMepe dneMmenTta Jlanuans-Akodu). AHon u
karoJl. TokooOpa3yromas peakius. DIEKTPOIABUKYIIAs CHJIA TalbBAHUYECKOTO 3JIEMEHTA.

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

35. TanpBanmyeckue dneMeHThl. Pacuer DOJIC w paboThl TaJIbBAaHUYECKOTO  DJEMEHTA.
KoH1eHTpalnoHHbIE TaJbBaHUYECKUE FTTEMEHTHI.

36. Ionspusanus 31eKkTpooB. KoHIeHTpallnoHHAs U ANEKTPOXUMUYECKas OJSpU3aLusl.

37. AkkymynsaTopsl. [IpuHIMI paGoThl CBUHIIOBOTO aKKyMYJISTOPA.

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

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

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

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

42. DnexkTpoxumMuueckas Koppo3usi. MexaHnu3m 3JeKTPOXUMUYECKONH KOPPO3UH, aHOJIHBIE M KAaTOJIHbIE
nporecchl. TepMoauMHaMuyeckas BEpPOSTHOCTb IMPOTEKAHUS  ANEKTPOXHMMHUYECKOH  KOPPO3UH.
BonoponHas u KkucinopoHas 1enoisspu3anus.

43. Dnexktpoxumuyeckass Kopposus. PaznuuHble ciiydau oOpa3oBaHUs KOPPO3MOHHBIX TajbBaHONAp
(Ipu KOHTaKTEe JBYX pa3iMYHbIX METAIOB, IPU KOHTAKTE METaJJIa U €ro COEAMHEHNUs). DIEKTPOIHbIE
MPOLIECCHI B PA3JINYHBIX KOPPO3UOHHBIX Cpeax (IPUBECTH MPUMEPBHI).

44. Koppo3uOHHBIE MPOIIECCHI, MPOTEKAIOIINE MPHU JIEKTPOXUMUUECKONH KOPPO3UU MAJIOYTIIEPOIUCTON
ctaimu. Koppo3us npyu HepaBHOMEPHOI! asparui.

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

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