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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs MO JUCHUITIHHE (MO-
AYJI10), COOTHECEHHBIX C MJIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOEHMS
oOpa3oBaTeibHOM MPOrpaMMbI

1.1. lean u 321244 TUCHUNJIMHBI

Llenpro ocBOEGHUS Y4eOHOW NUCHMILIMHBI «XUMUS» SBIAETCS (GOPMHUPOBAHUE Y
o0yJaromuxcss KOMIETEHIINI B COOTBETCTBUU C (heepabHBIMU TOCY1apCTBEHHBIMU
00pa30BaTEeNbHBIMU CTAHAAPTAMH T10 CIEIUATFHOCTU U MPUOOPETEHUE UMHU:

- 3HaHUH (yH/IaMEHTAIbHBIX 3aKOHOB XMUMHUHU, MEXaHU3MOB M YCJIOBHI MPOTEKa-
HUSL XUMUYECKUX PEAKIUH, KAK OCHOBY COBPEMEHHOW TEXHOJIOTUH;

- YMEHHUI COCTaBJIATh M AHAJU3UPOBATh XWMHUYECKHE YpaBHEHHS, NPUMEHATH
(bU3UKO-XMMHUYECKHUE METOJBI JUIsl PEIICHUs 3a]1a4 B 00JIACTH B3aMMOCBSI3aHHBIX SIB-
JIEHUW U METOJlax aHaju3a MPOU3BOJCTBEHHOTO KOHTPOJIS, COBPEMEHHBIX MaTepHa-
JIOB, IPUMEHSIEMBIX B CTPOUTENLCTBE JI CO3JaHUs TEOPETUUECKOM 0a3bl yCIEIIHOTO
YCBOEHUS CTYJICHTaMHU CIIEHUAJIBHBIX JUCLUIUINH;

- HaBBIKOB ChEeMa MOKa3aHUHM W3MEPUTENbHBIX MPUOOPOB Pa3IMYHON TOUYHOCTH,
IPUTOTOBJIEHUSI PacCTBOPOB TpeOyeMOW KOHLIEHTPALMU ISl TIPOBEACHMS MCCIIEIO0Ba-
HUI, aHaJIM3a NOJYYEHHBIX PU UCCIEI0BAHNUN I'paUKOB.

1.2. Komnerenuun ody4yarwuerocsi, opmMupyembie B pe3yibTaTe 0CBOCHHSA
AUCUMILIMHBI (MOXYJISA).
B xoze u3ydeHus: TUCUUIUIMHBL « XUMUS» Y CTYAEHTA JTOJKHBI ObITh chopMu-
POBAaHbI 3HAHUS, YMEHUS U HaBBIKH, COOTHECEHHBIE C IUIAHUPYEMBIMH PE3YJIbTaTaAMHU
OCBOEHHSI 00pa30BaTEIbHBIX MPOTPAMM:

HNuaukarop Pe3yabTaThl 0cBOeHMS YUeOHOM M CUMIIIHHBI

OIIK-1 CnocoGeH pemiate MHXEHEPHbIE 3a/1a4 B TPO(ECCHOHAIBHON AEATEIbHOCTU C UCIIOIB30-
BaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMaTHUECKOTO aHAJIN3a U MOJIEIIMPOBAHUS

OIIK-1.2. IIpumensiet oc- 3HaTh:

HOBHBIE ITOHATHS U 3aKOHBI  [-OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH XHUMHHU;

€CTECTBEHHBIX HAYK JUISl pe- |-CTpOEHHE BEIIeCTBA HA COBPEMEHHOM YPOBHE,

HIEHUS PEAMETHO- pacyeTbl KOHIEHTPAIMKU PacTBOPOB, IPOU3BEACHUS PACTBOPHUMOCTH;
npodmanLIx 3aJga4 - MCXAaHU3MBbI U YCIIOBUA NPOTCKAHHUA XUMHUUCCKHUX peaKHHfI, npea-
BUJIETh UX PE3YNIbTaTHI,

OMpeACIIATE BOSMOKXHOCTD YIIPABJIATE XUMHUYCCKUM IIPOLCCCOM Ha
OCHOBAHMHU YHEPTEeTHUECKUX OIIEHOK, IPOBOJIUTH PEAKIH OBICTpee
Y B HY)KHOM HaIpaBJIEHUHU U MPU YCIOBUIX Haubojee MpruemMiIeMbIX
JUTS TPOM3BOJICTBEHHBIX MacIITa0oB;

YMerh:

- MPOBOJIUTH PACUETHl M0 OCHOBHBIM 3aKOHAM XUMHUU JUISI PEIICHHUS
poQ)eCCHOHANIBHBIX 3a]1aY;

- co0JII01aTh MEPBI MPEAOCTOPOKHOCTH MPU PabOTE ¢ XUMHUYECKHUMHU
peakTuBamu;

- TPUMEHATh (PU3UKO-XUMUYECKHUE METOJBI NJISl pelleHus 3adad B
00/1aCTH B3aMMOCBSI3aHHBIX SIBJICHMI;

Baagern:

- HaBBIKaMU IIPOBEJICHUS XUMUUECKUX U3MEPEHUN U PACUETOB,;
- HaBBIKAMU PEIICHHS] XUMHYECKUX 3a/1a4;

- HABBIKaMHM aHAJIN3a XUMHUUYCCKUX 3KCHepI/IMeHTOB.




OIIK-1.3. [Ipumenser ecte-
CTBEHHOHAYYHBIE METO/IbI
TEOPETUUECKOTO U IKCIEPH-
MEHTAJILHOT'O UCCIEI0BAHM
00BEKTOB, IIPOLIECCOB, SBJIE-
HUM; TPOBOAUT IKCIIEPUMECH-
TBI 110 3aJTaHHOM METOJHNKE U
aHAJIM3UPYET PE3YIIbTATHI

3HaTh:

- €CTECTBEHHOHAYYHBIC METO/Ibl TEOPETUUECKOTO M IKCIIEPUMECH-
TaJIBLHOTO UCCIIEIOBaHUSI OOBEKTOB, MPOIECCOB, SBICHUN

-METO/IbI pacyeTa KOHIIEHTPAIUU PAaCTBOPOB, IPOU3BEICHHUS PACTBO-
PHMOCTH,

- MEphI MPEIOCTOPOKHOCTH MPHU pabOTE C XUMUUECKHUMH PEaKTHBA-
MH,

YMeTh:

- MPOBOJIUTH PACUYETHI 10 OCHOBHBIM 3aKOHAM XHWMHUH JUIS PEIICHHS
po(heCcCHOHANLHBIX 3a]1a4;

- COOJIFO/IaTh MEPBI MPEAOCTOPOKHOCTH MPU padOTe ¢ XUMHUYCCKHMH
pEaKTUBaAMU;

- IPUMEHATH (PU3UKO-XUMHUYCCKUE METOJBI JIJIS PEIICHHUs 3a1ad B
001aCTH B3aMOCBSI3aHHBIX SIBJIICHHIA;

Baagern:

- HaBBbIKAMH HpOBeI[eHI/Iﬂ 3KCHepI/IM€HTOB 1o SaHaHHOfI MCETOAUKE N
aHaju3a pe3yJbTaToB;

- HABBIKAMH pemeHI/m XUMHUYCCKHUX 3aaa4,

- HaBbIKAMU aHAJIN3a XUMHUYECKHUX IKCIIEPUMEHTOB.

2.MecTO JTUCUMILTHHBI (MOIYJIS) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

VYyeOHast QUCHUIUINHA « XUMUA» OTHOCUTCS K 00s3arenbHoi yactu bioka b1l
«JlucunauHbl (MOAYJIN)» U SBJISIETCA 003aTEIbHON JIJIsl U3yYCHUS.

Kon HanmeHoBaHMe NUCHMIINHBI Koas! popmupyembIix
AUCIHHUILTHHBI KOMIIeTeHIHI
OcBaunBaemasi JMCUHUILIMHA
b1.0.08 Xumus OIIK-1 (OIIK-1.2, OIIK-
1.3)
IIpenmecTBylomue JUCHUINITHHBI
JlMCcIMIINHBI, 0OCBalBaeMble NapaJiiejbHO
51.0.10 Drsika OIIK-1 (OIIK-1.2, OIIK-
1.3)
ocaenywuue TUCHMIIIIMHBI
b1.0.17 TenmoTexHuka ?l:;[)K_l (OTIK-1.2, OTIK-
b3.01 Boinonnenue u 3amuTa BeinyckHoi kBanmudu- | OIIK-1 (OIIK-1.2, OIIK-
KallMOHHOM paboTHI 1.3)




3. O0beM TUCHUIIMHBI (MOYJIf1) B 3a4€THBIX ¢IMHUIIAX € YKA3aHHEM KOJInYe-
CTBa aKa/IeMHYE€CKHX YaCOB, Bbl/IeJIsieMbIX HA KOHTAKTHYI0 padoTy 00y4aro-
IIUXCA ¢ nmpenoaaBartesieM (10 BUAAM Y4eOHBIX 3aHATHI)

H HA CAMOCTOSITEJIbHYI0 Pa00Ty 00y4aroumuxcsi
3.1. Pacnpenesienne o0beMa yueOHOM JUCHUIIMHBI HA KOHTAKTHYI0 padoTy ¢
npenojaBaTejieM U CAMOCTOATEIbHYI0 PadoTy 00y4arOIUXCs

Bun yue6HO# paboThI Bcero uacos Kypcsl
o yueOHo- 1
MY IUIaHy
OO0mmast TPyA0EMKOCTh UCIUTUTAHBIL:
- 4acoB 108 108
- 3a4ETHBIX €IUHUL] 3 3
KonTakTHass padora o0y4yalommxcsi ¢ MpenogaBaTeeM 12,65 12,65
(Bcero), 4yacos
AyIHUTOpPHBIC 3aHATHS, BCETO 12,65 12,65
B T.4. JIEKLIUHA 4 4
MPAKTUYECKUE 3aHATHS 4 4
nabopaTtopHbIe pabOThI 4 4
KA 0,4 0,4
KD 0,25 0,25
CaMocTosITeJIbHAS MOATOTOBKA K YK3aMeHaM 3,75 3,75
B NIEPHOJI IK3AMEHAMOHHOM cecCUM (KOHTPOJIb)
CamocrositesibHas padora 91,6 91,6
B TOM YHCJIC HA BHITIOJIHCHUE!
KOHTPOJILHOH paboThI 9 9
pacyeTHO-rpaduuecKkoil paboThl
pedepara
KypCOBOH paboThl
KYPCOBOTO IPOCKTA
Buipl MpOMEX)YTOYHOTO KOHTPOJIS 3a0 3a0
Texymuit KOHTPOJIb (BU, KOJHYECTBO) K(1) K(1)

4. Cogepxanue TUCHUILIMHBI (MOAYJIs1), CTPYKTYPUPOBAaHHOE 110 TeMaM
(pa3mesiam) ¢ ykazaHueM OTBEJIEHHOI0 HA HUX KOJIMYeCTBA aKaJeMHu4e-
CKHX YaCOB U BH/J0B Y4eOHBIX 3aHATHI
4.1. Tembl 1 KpaTKoOe coJiep:KaHUE Kypca

Pa3znen 1 «CTpoeHne BeniecTBay

Tema 1.1 Beenenue.

OcCHOBHBI€ 1I€JIH U 33Ja4M Kypca.

XUMHs Kak OpeaMeT eCTeCTBO3HaHusA. l[Ipenmer Xxumuu U €€ CBS3b C
JIPYTUMU HayKamH. 3HauY€HHWE XUMHUU B (DOPMUPOBAHUM HAYYHOTO MHUPOBO3-
3pE€HUs B U3YUYECHUU NPUPOJIBI U PA3BUTUU TEXHUKU. XUMHU3ALHUS POU3BOJICTBA
Y CEJIbCKOTO X034MCTBA. XUMHUS U OXpPaHa OKPYKAIOILIEH CPEBI.



Tema 1.2. CTpoeHune aTOMa ¥ CHCTEMATHKA XUMHYECKHUX 3JIEMEHTOB

KBanToBO - MexaHndeckas Mojieiab aroMa. KBaHTOBBIE ynciaa. ATOMHBIE
opoutanu. [Ipunamun Ilaynu. [IpaBuna u mopsiAoK 3am0THEHUST aTOMHBIX OpOH-
tasiel. CTpoeHre MHOTOAJIEKTPOHHBIX aToMOB. Ileproanyeckas cucrtema siie-
meHTOB /.M. MenneneeBa. MI3MeHeHHEe CBOMCTB XMMHUYECKUX 3JIEMEHTOB M KX
coeauHeHni. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC CBOMCTBA DJIEMEHTOB. 3HA-
yeHue nepuoauyeckoro 3akona /.M. Menzaeneesa.

Tema 1.3. Xumnueckasi cBsi3b
OCHOBHBIE THUIIBI U XaPAKTEPUCTUKN XUMHUUECKOH cBsi3U. KoBaneHTHas u
MOHHAs CBSI3b. METO/ BAJICHTHBIX CBS3EH, MOHATHE O METOJIE MOJICKYJISIPHBIX
opouTtaneit. CTpoeHue ¥ CBOMCTBA IPOCTEHIITUX MOJICKYIL.

Tema 1.4. Tunsl B3auMoaeiicTBusi MoJiekyJa. KoMmiiekcHble coeTuHeHUsI
OcHOBHBIC BUJIBI B3aUMOACHCTBUSA MOJIEKYJ. CHIIbl MEKMOJIEKYISPHOTO
B3auMoieicTBUA. Bogopoanas cBs3b. JJoHOpHO-aKIIENTOPHOE B3aMMOJICHCTBUE
Mosekyi. KommekcHple coequnenns. KoMruiekehbl, KOMIIIEKCO00pa3oBaTeu,
JIMTaH]Ibl, 3aPs]l U KOOPAUHAIMOHHOE YUCIIO KOMIUIEKCOB. THUIBI KOMILIEKCHBIX
coequueHun. [IoHsATHE O TEOPUSIX KOMIUIEKCHBIX COCIMHEHHM.

Tema 1.5 Xumus BelecTsa B KOHACHCUPOBAHHOM COCTOSIHMHA
ArperatHoe COCTOSHUE BEIIECTBA. XUMUYECKOE CTPOCHUE TBEPAOTO TENA.
AMopdHOEe U KpucTauIMuecKoe cocTosiHue BemiectBa. Kpucramisl. Kpucran-
JMYECKUE peIIeTKU. XUMHUYecKas CBsi3b B TBEPHbIX Tenax. MeTaminueckas
CBSI3b M METaJUIbl, XUMHUUYECKasl CBSI3b B MOJYNPOBOAHUKAX U JUDJICKTPUKAX.
PeanbHbIEe KpUCTAILIBIL.
Tema 1.6 Xumus merasion

3aBUCHUMOCTh CBOWMCTB METAJUIOB OT MX IOJIOKEHUSI B MEPUOIMYECKOM
cucreme .. Menneneesa. MHTEpMETAIUIMUECKUE COEAUHEHUS U TBEPJbIC
pacTBOpbl MeTauioB. OCHOBHBIE METOABI MOJMY4YEHHs MeTauioB. Duznko-
XUMHUYECKHE TPOIECCHI TIPU CBapKe U maiike MeTauioB, d - anementsl 1V - VI
rpymn. XuMHsl 3JEMEHTOB CEMEMCTBA JKelie3a, UX XMMHUYECKHUE COCIMHEHUS.
XuUMus MIATUHOBBIX METAJIOB. XUMHUSI METAJJIOB MOJATPYIIT MEAU U IIUHKA.

Tema 1.7 XuMusi noJ1ynpoBoIHUKOB
CBepXmpoBOAIIHEe MaTepuaibl. DJIEMEHTHbIE ToNynpoBogHukU. [lomympo-
BOJITHUKOBBIE coeAuHeHUs. DUBHKO-XUMUYECKUE CIIOCOOBI 00pabOTKH MOJy-
IPOBOJIHUKOB.

Pa3znen 2 «O01uue 3aKOHOMEPHOCTH XUMMHYECKHUX MPOIECCOB)
Tema 2.1. JHepreTuka XMMHU4YeCKHUX NMPOLECCOB. XMMUYECKOE PABHOBECHE.
OHnepretudeckue dPGEeKThl XUMUUECKUX peakinuii. BHyTpeHHss sHeprus
u SHTanbnus. TepMmoxumus. 3akoHbl ['ecca. DHTanbIUs 00pa30BaHUs XUMHUYE-
CKMX COEIUHEHHI. DHTPONUS U €€ W3MEHEHHE MPU XUMHUYECKHUX MPOIEecCcax.
Oueprust ['u66ca u sueprus ['enbmronbiia U ee U3MEHEHUE NMPU XUMUYECKHUX
poleccax. YCJaoBUs CaMONPOU3BOJIBHOTIO paBHOBecusa. KoHcTaHTa paBHOBE-



CHs U €€ CBs3b C TepMoAuHaMuuecKUMH GyHKIusaMu. [Tpunnun Jle — [laTenne

Tema 2.2. PaBHoBecHe B reTeporeHHbIX CHCTEMAaX

XUMHYECKOE paBHOBECUE B reTepOreHHbIX cucreMax. da3oBoe paBHOBe-
cue U npaBuwio ¢pa3. DU3NKO-XUMUYECKUI aHATIU3 JBYyXKOMIIOHEHTHBIX CUCTEM.
Pacnipenienenne TpeTbero KOMIIOHEHTAa MEXKIY JBYMS HECMEHIMBAIOLUIUMUCS
xugkocTaMu. Dkerpakuus. Copouus. [loBepxHocTHBIE BemecTBa. AncopOuus.
AJIcopOLIMOHHOE PaBHOBECHE.

['eteporennsie aucnepcHble cUCTeMbl. KomonaHble CUCTEMBI U UX TO-
aydeHue. CTpoeHHE KOJUIOMAHBIX YacTHIl. ArperaTHBHAas M KHHETHYECKas
ycroiunBocTh cucteM. Koarymsmus. Omynscun. CycrneH3uu

Tema 2.3. XuMnueckasi KHHeTHKA
CKopoCTh XUMUYECKON PEaKIMU U €€ 3aBUCUMOCTh OT KOHIICHTPAIlUU U
temmeparypbl. KOHCTaHTa CKOPOCTH peakiuu. I'oMoreHHbIi katanus. LlenHbie
peakuuu. OU3NYECKUE METO/bl YCKOPEHHUS XUMHYECKUX peakiuil. CKOpoCTh
IrETEPOTr€HHBIX XUMUYECKUX peakini. [ eTeporeHHbIn Kataaus

Paznen 3 «PacTtBopb»
Tema 3.1 PacTBOpbI

Tunel pacTBOpOB, CIOCOOBI BBIPAKEHUS KOHLEHTPALMU pacTBOPOB. 3a-
KOHbI HJICAIBHBIX PACTBOPOB. PAacCTBOPBI HEANEKTPOIUTOB WU SICKTPOJMUTOB.
Bonnbie pactBopbl 3eKTpouToB. CHilbHBIE U cla0bie AJIEKTpoUThl. CBOM-
CTBa paCTBOPOB SJICKTPOJIUTOB.

AKTHUBHOCTb. JJEKTPOJUTHYECKAsT AUCCOLMAIMA BOJBL. BoaopoaHblil
nokasarenb cpenbl. IoHHbIe peakunu B pacTtBopax. [IpousBenenne pactBopu-
mocTH. bydepnbie pacTBopsI.

I'mpponmu3z cosert. Jucconmanusi KOMIUIEKCHBIX COEIMHEHUH. Teopus
KHUCJIOT U OCHOBAHUU

Tema 3.2 CBoiicTBa pacTBOpPOB.
PactBopumocTs, OydepHble pacTBOphl. PaBHOBEcHE B Ie€TEpOTr€HHBIX CHCTE-
max. dazoBoe paBHOBecue U noHsATHE (Pa3. Dkctpakuuss. CopoOuums. Iloeepx-
HOCTHBIE BellecTBa. AyncopOuus. AncopOIMOHHOE paBHOBECHUE. | eTeporeHHbIe
nucnepcHsle cuctembl. KosouaHeie cuctembl U UX mosydeHue. CTpoeHue
KOJUIOMJHBIX YacTHIl. ArperatuBHasi U KMHETUYECKas YCTOMUMBOCTb CHUCTEM.
Koarynsamusa. Omynscuu. CycnieH3uu.

Tema 3.3 XuMus BOJIbI

CrpoeHue MOJIEKyJl M CBOMCTBa BOJbI. J[MarpamMma COCTOSIHUS BOJBI.
JnarpamMma miIaBKOCTH CUCTEM THIIA BojAa - coyib. KpucTamnuzamus BOIbI U
BOJIHBIX PACTBOPOB B PA3JIMYHBIX YCIOBUAX. XHMUYECKHUE CBOWMCTBA BOJIBI.
BzaumopericTBre BOAbI ¢ MPOCTHIMHU BEIIECTBAMHU U XUMUYECKUMHU COCTUHEHU-
amu. [Ipupoabie Boabl 1 ux coctas. JKecTkocTh BoAbl. KomonaHele BemecTsa
MPUPOIHBIX BOJ U MX yJaJeHUuE. Y MITdeHUue U 00eCCOMBaHUE BOJBI. METOIbI
OCaXJICHUS, HOHHOTO 0OMEHa 1 MeMOpaHHbIC METO/IbI.



Pasznen 4 «Iloaumepbi»
Tema 4.1 Xumus BsSIKYIIUX BelleCTB
Omnpenenenre W KiaacCH(pUKAIMSA BSDKYIIUX BEIISCTB M HMX CBOWMCTBA.
Bozaymiabie U THapaBiIMYecKUe BSOKYIIHE BellecTBa. VI3BECTKOBBIC M THIICO-
BbIe BsOKyIIHMe BemiecTBa. [loptianaieMent. [Iporeccsl cXBaThIBaHUS M TBEP-
nenust. beron. Koppo3ust 6eToOHOB 1 METOBI OOPBOBI C HEl

Tema 4.2 JiieMeHTbI OPraHUYeCKOil XUMHHI

Crtpoenue, kinaccuukaiys U CBOMCTBA OPTaHUYECKUX COSTUHEHUN. YT-
JIEBOAOPO/IBI M MX MTPOU3BOAHBIE. KpeMHUIOpraHnYecKue CoeAMHEHUS.

CocTaB M CBOMCTBa OPraHMYECKOTO TOIUIMBA. TE€PMOXMMHS TOIUIMBA.
TBepnoe TommuBo u ero nepepadorka. XKuakoe u razoodpasznoe tormmso. [lo-
HATHE O (PU3MKO-XUMHUYECKHUX IMpoIecca TOPEHUs TOIUIMBA. XUMHS CMa304HO-
OXJIAKIAIOMIMX CPENICTB, IPUMEHIEMbIX NPU 00pabOTKE METAJIOB U CIUIABOB.
DU3UKO-XUMUYECKHE CBOMCTBA U MEXAHU3M BO3JEUCTBUS pabOUMX cpen rui-
PABIMYECKUX CUCTEM.

Tema 4.3 Oprannyeckue noJJuMepbl MaTePUAJIbI
Xumus NoJUMEPOB. MeToa monyyeHus MOIMMepPOB. 3aBUCUMOCTb CBOMCTB T10-
JUMEPOB OT COCTaBa U CTPYKTYpbl. XUMUS MOJTUMEPHBIX KOHCTPYKIIMOHHBIX
MaTepuanoB. XHUMHUsS KOMIIO3UIIMOHHBIX MaTepuaioB. IloimMepHble TOKPBITHS
U Kjeu. XUMHS HOJUMEPHBIX AUAJIEKTPUKOB. XUMHS MOTUMEPHBIX MPOBOJIHU-
KOB.

Pa3znen 5 «aekTpoXuMUYecKHEe MPOLECChD»

Tema 5.1. DjieKTpOXUMHYECKHE NPOIECCHI
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC MPOLIECCHI: OMpeeeHUE, TEPMOIMHAMU-
Ka, COCTaBJICHHE ypaBHEHHMM peakiuii. OmpenerneHue, KiacCU(UKAIUS dJICK-
TPOXUMMUYECKUX TporieccoB. 3akoH Dapajes. TepMoauHamMuKa 3JIEKTPOIHBIX
nporieccoB. [loHsTHEe 00 2JIEKTPOIHBIX MOTEHIMANaX. [ aJbBaHUYECKHUE dJie-
MeHThl. DJIC u ee uamepenne. CTaHIapTHBIA BOJOPOIHBIN 3JEKTPOJ U BOJIO-
poaHas mKana MoTeHiuanoB. YpaBHenue HepHcra. [loTeHumnansl Meramiye-
CKHMX, Ta30BbIX M OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX AJIEKTPOJIOB. KuHeTHKa
AJEKTPOJHBIX MPOLECCOB. DINEKTPOXUMUYECKAS U KOHIIEHTPALIMOHHAS TTOJISPHU-
3anud. JnekTposn3. IlocaenoBaTenbHOCTh AIEKTPOAHBIX MPOLIECCOB. BhIXon
M0 TOKY. DJIEKTPOJU3 C HEPACTBOPUMBIMU M PACTBOPUMBIMHU aHOomamu. [Ipak-
THYECKOE MPUMEHEHUE AJICKTPOJIN3A.

Tema 5.2. Koppo3us u 3a1uMTa MeTaJJIOB U CILIABOB
OcHOBHbIE BHUABI KOPPO3UH. XUMHYECKash KOpPPO3UA. DJIEKTPOXHUMHUYECKAS
kopposusi. Kopposus moj nefictBueM Oy KIaromux TOKOB. MeTo | 3alUThl OT
KOPPO3UH: JIETUPOBAHUE, DJIEKTPOXMMHUYECKAs 3aI0UTa, 3aIUTHBIC MMOKPBITUS.
W3meHeHue CBOMCTB KOPPO3UOHHOM cpenibl. UTHTMOUTOpBI KOppO3UH.



4.2. Conep:kaHue QUCHUNINHBI (MOAYJIsl), CTPYKTYPMPOBAHHOE N0 TeMaM

Pa3nensl u TeMEI Bcero ua- Bupl yueOHBIX 3aHATHI
COB 11O AynutopHsble 3aHs-
yaeOHOMY THS,
IJIaHy B TOM YHCIIC
CPC
JIK JIP
I13
Pa3znesn 1 «CTpoeHue BemecTBay
Tema 1.1 Benenue. 6 6
Tema 1.2.CTpoeHHe aTOMa U CUCTEMAaTHKA XH- 6 1 5
MUYECKHUX JICMEHTOB
Tema 1.3. Xumnueckast cBsi3b 6 1 5
Tema 1.4. Tunsl B3auMOAEHCTBUSA MOJIEKYII. 5 5
KomnuiekcHble coeTMHeHus
Tema 1.5 Xumus BeliecTBa B KOHJAEHCUPOBaH- 5 5
HOM COCTOSIHUU
Tema 1.6 Xumus MeTaioB 5 5
Tema 1.7 Xumus noaynpoBOJIHUKOB 3) 5)
Pa3znen 2 «O061ue 3aKOHOMEPHOCTH XUMHYECKHX MTPOLECCOB)»
Tema 2.1. DHepreTuka XMMHUECKUX MPOIIEC- 7 2 5)
coB. XMMHUYECKOE PaBHOBECHE
Tema 2.2. PaBHOBECHE B reTEpPOT€HHBIX CUCTE- 5 5
Max
Tewma 2.3. XumMuueckasi KHHETHKA 7 2 5
Paznen 3 «PacTBopb»
Tema 3.1 PacTtBOpbI 8 1 2 5
Tema 3.2 CBolicTBa pacTBOpPOB 3) 5)
Tema 3.3 XuMus Bogbl 5 5
Paznen 4 «Iloammepni»
Tema 4.1 Xumus BKYIINX BEIIECTB 3) 5)
Tema 4.2 DneMeHTb OpraHMYECKON XUMUN 5 5
Tewma 4.3 Oprannueckue MoJIUMEpPhl MaTepra- 5 5)
JIBI
Pa3nes 5 «JuekTpoxuMHYecKHe MPOoLecCh»
Tema 5.1. DIeKTpOXMMHUYECKHE IPOLIECCHI 11 1 1 9
Tewma 5.2. Koppo3sust 1 3auTa METAJIJIOB U 2,6 1 1,6
CILUIaBOB
KA 0,4
KD 0,25
Kontpoub 3,75
NTOI'O 108 4 4 4 91,6
4.3. TemaTuKa NPAKTHYECKUX 3aAHATHM
Tema npakTUYECKOro 3aHATUS KommuecTBo gyacoB
BCETO

Tema: DHepreTrka XuMHUYECKUX MPOIECCOB. XMMHUYECKOE PABHOBECHE 2
Tema: XuMnueckasi KHHETHKA 2
Bcero 4




4.4, TemaTuka J1aGopaTOpHbIX padoT

Tema mabopaTopHOTO 3aHATHUS KonnuectBo
4acoB
BCET0
Tewma: PacTBopsI 2
Tema: DIeKTPOXUMUYECKUE MPOIECCHI 1
Tema: Koppo3sus u 3amura MeTauioB U CIJIaBOB 1
Bcero 4

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)
KypcoBbie paboThl (ITPOEKTHI) YU4SOHBIM IIJIAHOM HE MPEyCMOTPEHBI.

4.6. TemaTuKa KOHTPOJIbHBIX PadoT
. XMMHYECKas TEPMOJINHAMUKA
. DHEPreTUKa XUMUYECKHX MTPOLIECCOB
. XUMHYecKass KHHETHKA

. PacTBOpBI, ruaponus coneid. KecTKOCTh BOJBI.
. TepMoguHaMuKa HIEKTPOXUMUYECKUX IPOLIECCOB

. DINEeKTpOIIN3

1
2
3
4. XuMHUYECKOE PaBHOBECHE
5
6
7
8

. KOppO3I/I5I H 3a11uTa MCTAJIJIOB

5. YueOHo-MeTOIUYECKOE ODecTiedeHne VISl CAMOCTOSITEIbHOMH PadoThl
00y4arIIMXCcs M0 JUCUHUILIMHE (MOTYJIIO)
5.1. Pacnipesiesienre 4acoB 10 TeMaM W BHIAM CAMOCTOSAITEJIbHOW padoThI

Pa3ensl 1 TeMbl Bcero ua- Bun pabotst
COB TI0
yueOHOMY
JIaHy
Tema 1.1 Beaenue. 6 PabGora ¢ nuTeparypoii, MOATOTOBKA K IPO-
MEXYTOYHOM aTTeCTallud U TEKYIIEeMYy KOH-
TPOJIKO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMU
palboThI
Tewma 1.2.CtpoeHue atoma u 5 PabGoTta ¢ nuTepatypoii, MOATOTOBKA K IPO-
CHUCTEMaTUKa XUMHYECKHUX dJie- MEXYTOYHOM aTTecTallud U TEKYIIeMYy KOH-
MEHTOB TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMU
paboThI
Tema 1.3. Xumnueckast CBS3b 5 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K TPO-
MEXYTOYHOM aTTecTallud U TEKYIIEeMYy KOH-
TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOU
paboThI
Tema 1.4. Tunel B3auMoaen- 5 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K TPO-
ctBUs MoJiekyn. KommiekcHbie MEXYTOYHOM aTTecTallud U TEKYIIeMYy KOH-
COeTUHCHUS TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMU
paboThI
Tema 1.5 Xumus BemiecTBa B 5 Pabora c nmuTepaTypoii, OATOTOBKa K TIPO-

KOHACHCUPOBAHHOM COCTOSAHUU

MEXXYTOYHOM aTTECTallMd M TEKyHNIEMYy KOH-
TPOJIIO 3HAHUM, BBIIIOJHEHUE KOHTPOJIBHOMU
paboThHI




Tema 1.6 Xumusa MeTaioB

PabGoTta ¢ nuTeparypoii, MOATOTOBKA K IPO-
MEKYTOYHOM aTTECTallMd M TEKYLIEMY KOH-
TPOJIIO 3HAHW, BBINOJHEHHE KOHTPOJIbHOMU
paboThI

Tema 1.7 Xumus monynpoBo/i- 5 PaboTa ¢ muTeparypoii, MOAroTOBKAa K IMpO-

HUKOB MEXYTOYHOM aTTecTallud U TEKYIIeMYy KOH-
TPOJIFO 3HAHUM, BBINOJHEHUE KOHTPOJIBHOU
paboThI

Tema 2.1. DHepreTuka XuMuue- 5 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K IpO-

CKHX IPOIIECCOB. XUMHUECKOE MEXYTOYHOM aTTecTallud U TEKYIIeMYy KOH-

paBHOBecCHE TPOJIFO 3HAHUM, BBINOJHEHUE KOHTPOJIBHOU
paboThI

Tema 2.2. PaBHOBecHE B reTepo- 5 PaboTa ¢ nmuTeparypoii, MOAroTOBKAa K IMpO-

TE€HHBIX CUCTEMAaX MEXYTOYHOM aTTecTallud U TEKYIIeMYy KOH-
TPOJIIO 3HAHUM, BBINOJHEHUE KOHTPOJIBHOMN
paboThI

Tema 2.3. XumMuueckasi KHHETH- 5 Pabora ¢ nuTepaTypoii, mOArOTOBKa K MPO-

Ka MEXYTOYHOM aTTecTallud U TEKYIIEeMYy KOH-
TPOJIIO 3HAHUM, BBINOJIHEHUE KOHTPOJIbHOM
paboThI

Tema 3.1 PactBopbl 5 Pabora c nutepaTypoii, mOArOTOBKa K IpO-
MEXYTOYHOM aTTeCTallu U TEKYIIEMYy KOH-
TPOJIIO 3HAHUM, BBINOJHEHUE KOHTPOJIbHOM
paboThI

Tewma 3.2 CoiicTBa pacTBOpOB 5 PabGora ¢ nuTeparypoii, MOATOTOBKA K IPO-
MEXYTOYHOM aTTecTallud U TEKYIIEeMYy KOH-
TPOJIIO 3HAHUM, BBINOJHEHUE KOHTPOJIBHOM
paboThHI

Tewma 3.3 Xumus BOJIbI 5 Pabota ¢ nmuteparypoii, moAroToBka K Mpo-
MEXYTOYHOM aTTeCTallud U TEKYIIEeMYy KOH-
TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMU
paloThI

Tema 4.1 XuMus BSOKYIIUX Be- 5 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K MPO-

HIECTB MEXYTOYHOM aTTeCTallud U TEKYIIEMYy KOH-
TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMN
paloThI

Tema 4.2 DneMeHTHI OpraHuye- 5 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K IPO-

CKOW XUMUU MEXYTOYHOM aTTeCTallud U TEKYIIEMYy KOH-
TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMU
paboThI

Tewma 4.3 Oprannueckue moJu- 5 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K TPO-

Mepbl MaTepUabl MEXYTOYHOM aTTecTallui U TEKYIIEMYy KOH-
TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOU
paboThI

Tema 5.1. DnekTpoxuMHYECKHE 9 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K IPO-

MPOLIECChHI MEXYTOYHOM aTTecTallud U TEKYIIeMYy KOH-
TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMU
paboThI

Tewma 5.2. Koppo3ust u 3ammra 1,6 PabGoTta ¢ nuTeparypoii, MOATOTOBKA K TPO-

METaJIIOB U CILJIABOB MEXYTOYHOM aTTecTallud U TEKYIIeMYy KOH-
TPOJIIO 3HAHWW, BBINOJHEHHE KOHTPOJBHOMN
paboThI

NTOTI'O 91,6




5.2. IlepevyeHb yueOHO-MeTOAUYECKOTO O0eCleYeHUs VISl CAMOCTOATE/b-
HOii padoThI CTYJIEHTOB C YKa3aHHE MeCTa UX HAXOKIeHHA:

- yueOHast nurepaTypa — oubmmoreka guimana u 3bC;

- METOIMYECKHE PEKOMEHIAIMH IO BBIITOJIHEHUIO KOHTPOJIBHON paboOTHI,

- METOIMYECKHE PEKOMEH/IAINH [0 CAMOCTOSITeNILHOU paboTe — cailT punana.

6. @oH/1 OLIEHOYHBIX CPEACTB /sl MPOBEJAEeHNUsI IPOMEKYTOYHOM aTTecTa-
UMM 00YyYAOIIUXCH M0 JUCHUILIMHE (MOIYJIIO).

Cocras cbonua OLCHOYHbLIX CPEACTB

Bu onieHOYHBIX CpesicTB | KoanuectBo
Texyumii KOHTPOJIb
KoHnTtposbHas pabota 1
KypcoBas pabota (KypcoBOii TPOEKT) Y4eOHbIM NJIJAHOM HE NPEAYCMOTPEHO
IIpoMe:KyTOYHBII KOHTPOJIb
3aueT ¢ OILIEHKOM 1

@DOHJT OIICHOYHBIX CPEACTB MPEJICTABIICH B MPUJIOKEHUU K pabouel mporpam-
Me.

7. IlepeyeHb OCHOBHOM U JONOJHHUTEIbHOH JTUTEPATYPbI

7.1. OcHOBHAas JUTEpaTypa
ABTODBI, CO- 3arnaBue N3parenscTBO, TOI Komnu-Bo
CTaBUTENIN

JI1.1 | T'mmaka, HJI. | O0mas xumus B 2 T. | Mocksa: FOpaiir, 2020. - 357 Dnek-
Tom 1 : yueOHUK 115 ¢. - Pexxum nocryma - TPOHHBIN

BY30B https://urait.ru/bcode/451561 PEKUM

JI1.2 | T'munka, HJI. | O6mas xumus B 2 T. | Mocksa: FOpaiit, 2020. - 383 Onek-
Towm 2 : yueOHUK 115 ¢. - Pexxum nocryna: TPOHHBIN

BY30B https://urait.ru/bcode/451562 PEKUM

J1.3 MapTtsiHOBa Xumus: yaeOnuk u | Mocksa: FOpaiit, 2020. - 368 Jnek-
T.B. MIPAaKTUKYM JJIA BY- ¢. - Pexxum nocrymna TPOHHBIN

30B https://urait.ru/book/himiya- PEKUM

450500
7.2. lonoiHUTEbHAS JUTEPATYPa

J2.1 AptemoBa OcHoBel 00mmert 1 | Mocksa: KanoPyc, 2020. - 248 Jnek-
D.K,, Imutpu- | OGuOOpraHUYecKOi c. - Pexxum nocryna TPOHHBIH

e E.B. XUMUH : yaeOHoe | https://www.book.ru/book/93 | pexum

nocobue 3961

JI2.2 | A6nynnaeB M. | Opra"audeckast Xu- Maxaukana: II'Y, 2018. - DIek-
I. Musi: yaueOHOe T0Cco- 158 c. - pexxum nocryna: TPOHHBIN

oue https://e.lanbook.com/book/1 PEKUM

58330

8.Ilepeyennb pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHHUKAIIMOHHOM CETH

"UHTepHeT", HEOOXOAUMMBIX /IJIsl 0CBOCHM S AUCIUIIIUHBI

1. OdunuanbHeIil caT puinana
2. DnexTpoHHas OUOIMOTEYHAas cucTeMa

3. [TouckoBeie cuctemsl «Armekcy, «Google» mis gocTymna K TeMaTU4ECKUM HHQOP-

MAaIMOHHBIM PECYpCaM.



https://urait.ru/bcode/451561
https://urait.ru/bcode/451562
https://urait.ru/book/himiya-450500
https://urait.ru/book/himiya-450500
https://www.book.ru/book/933961
https://www.book.ru/book/933961
https://e.lanbook.com/book/158330
https://e.lanbook.com/book/158330

9. Meroanuyeckue yKazaHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILINHBI

B mpouecce oCcBOEHHSI NUCHUIUIMHBI CTYAEHTBI JOJKHBI NOCETUThH JIEKI[MOH-
HbI€, JJA0OPATOPHBIE U MPAKTUYECKHUE 3aHSATHUSA, MPOBOJIUTH CAMOCTOSTEIbHYIO pabo-
Ty, BBIIIOJTHUTH KOHTPOJIBHYIO padOTy, CAaTh 3a4ET C OLIEHKOM.

JIeK1IMOHHBIE 3aHSATUSL COCTABJISIOT OCHOBY TEOPETHUECKOr0 00y4YeHUs, BKIIIO-
4aroT B ce0s CHCTEMAaTU3UPOBAHHBIE OCHOBBI 3HAHUM MO JAMCIUIUIUHE, KOHIEHTPU-
PYIOT BHUMaHHE OOyYaIOIMINXCS HAa HAUOOJIEE CIOKHBIX U Y3JIOBBIX BOIPOCAX XUMUHU.
B xone nekumii nmpenojaBaTelb U3J1araeT U pa3bsCHAET OCHOBHBIE, HAMOOJEE CIIOXK-
HBIE TOHATUS TEMBI, 4 TAKKE CBSI3aHHBIE C HEW TEOPETUYECKHUE U MPAKTUYECKUE MPO-
0JIeMBI, 1aeT PEKOMEHAIMU Ha BHIIIOJIHEHUE CAMOCTOSATEIBLHON padOTHI.

B xone nexuuit CTygeHTaM pEKOMEHYETCS:

- BECTU KOHCIIEKTUPOBaHUE yYEOHOTr0 MaTepuraa,

- oOpalath BHUMaHUE HA KaTErOpHH, MOJOKEHUSI U 3aKOHBI, PACKPBIBAIOIINE
COJIEp’KaHME TEX WJIM UHBIX SBJICHUN U IIPOLIECCOB, HAYYHBIEC BBIBOJABI U IPAKTUYE-
CKHME PEKOMEH/IALIUU 110 UX IIPUMEHEHUIO;

- 3371aBaTh MPEIOJABATE0 YTOUHSIOIINE BOIIPOCHI C LIENbIO YACHEHUS Teope-
TUYECKUX TOJIOKEHUMN.

JUis yCHEIHOTo OBJIAJCHUSI KypcoM HEOOXOMMO IMOCEIaTh BCE JICKLUHU, TaK
KaK TEMaTUYEeCKUI MaTepuall B3aUMOCBS3aH MEXIy cOO0il.

[TpakTryeckue 3aHATUS - 3TO aKTUBHAsA opma yueOHOro nporecca. ABistorces
JOTIOJTHEHUEM JIEKIIMOHHBIX KYpPCOB M CaMOCTOSITENBHOW pabOThl O0ydaroImuxcs, a
TaKXe CPEICTBOM MPOBEPKU YCBOEHUS MMM 3HAHWM, JABAEMBIX HA JIEKIIMU U B MPO-
1[ECCE U3YUYEHHSI PEKOMEHAYEMOM auTepaTypsbl. [IpakTryeckue 3aHATUS BKIKOYAIOT B
ce0s1 perieHue 3aaay.

JlaGopatopHblie pabOTHI - y4eOHOE 3aHSATHE, B paMKaX KOTOPOTO OCYIIIECTBIIs-
€TCS TOT WM WHOW HAYYHBIN SKCIIEPUMEHT, HANPABJICHHBIN Ha MTOJIYYEHHUE PE3YJIbTa-
TOB, UMEIOIIMX 3HAYEHUE C TOYKU 3PEHHsI YCIEIIHOIO OCBOEHUS CTYACHTAMH ydeO-
HOM mporpammel. [lo pe3ynbraram mpoBeACHHON Jab0paTOPHON PabOTHI CTYJEHTOM
BBITIOJIHSAECTCS] OTYET, TJ€ MPUBOIATCS BCE HEOOXOIMMBbIE BHIYMCIICHUS, 3aIIOTHSIETCS
TabJIMIa PE3yJIbTaTOB WM JIA€TCSl OMUCAHKE OIbITa ¢ 00A3aTebHOM 3aMUChI0 X UMHU-
YEeCKUX YpaBHEHHMH U BBIBOAOB. Kak/1yto BBINIOJHEHHYIO TaOOPaTOpHYIO paboTy CTy-
JEHT 0053aH 3alIMTUTh; HA 3aIIUTE CTYACHT JI0JDKEH MOKa3aTh 3HAaHUE TEOPUU U Me-
TOJOB U3MEPEHUs, UCIIOIb3YEMBIX B JaHHOW paboTe; yMeTh (OpMYyIUpoBaTh U MO-
HUMAaTh BCTpEYaOIIMecs: B JAHHOW padOTe 3aKOHOMEPHOCTH; 3HATh OIpe/esIeHus
BCEX BCTpEYArOUIMXcsl B pabOTe XMMUYECKUX MOHATHI U BETUYMH; YMETh aHAIU3U-
pOBaTh U OOBSACHATD MOTYYEHHBIE PE3YIbTaThl U (POPMYITUPOBATH BHIBOJIBI.

BaxxHON 4YacThio CaMOCTOSATEIBLHOM pabOTHI SIBISIETCS UTEHHWE Y4EeOHOH H
Hay4yHOM JuTepaTypbl. B paMkax caMocCTOSITENbHONM paOOThl CTYJIEHT AOJKEH pac-
CMOTpPETh TEOPETUYECKUN MaTEepUaJl, KOTOPHIA HE BBIHOCUTCS Ha JICKLIMOHHBIN KYpC.

YacTpio caMOCTOSATEIILHON pabOThI ABJISICTCS BBITTOJITHEHNE KOHTPOJIBHON pado-
Tol. [Ipexxe ueM BBINOJHATH 3aJjaHusl KOHTPOJIBHON paboThl, HEOOXOUMO H3YyUUTh
TEOPETUYECKUM MaTepuas, O3HAKOMUTHCS C METOAWYECKUMHU YKa3aHUSAMHU IO BBbI-
MOJIHEHUIO KOHTPOJIbHOM paboThl. KoHTposIbHAs paboTa BKIIOYAET TEOPETUUYECKYIO U
MPAaKTHUECKYIO 4acTh. B pamMkax MpakTUYECKOM 4acTu CTyJIeHTaM HEOOXOIMMO pe-
IIUTh 3aJa4y, CTPYNIUPOBAHHBIE MO pa3aenaM. BbITonHEHne U 3anmTa KOHTPOJIb-
HOM paboThl SABISAIOTCS HEMPEMEHHBIM YCIIOBHEM JJisl AOMYCKA K 3a4ETy C OIIEHKOM.



Bo Bpemsi BbINOJIHEHUSI KOHTPOJIBHBIX pa0OT MOKHO MOJYYUTh TPYNIIOBBIE WU HH-
JTUBUTyaJIbHbIE KOHCYJIbTAllMU Yy npernoaaBaTens. [logroroBka k 3a4eTy ¢ OILEHKOM
MpEAnosaraer:

- U3y4YEHUE PEKOMEHAYEMOMN JTUTEPATYPHI;

- U3y4YEHUE KOHCIIEKTOB JICKIIMIA;

- BBITIOJIHEHHE U 3aIIUTa KOHTPOJIBHON PabOTHI.

10.ITepeyenb nHGPOPMALUOHHBIX TEXHOJIOT Ui, IPOrPAMMHOI0 O0ecreYeHus: U
UH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCIOJIb3YEeMbIX
NPHU OCYLIECTBJICHUH 00Pa30BATEJIbHOI0 MPOLECCA MO TUCHUIIINHE

[IporpammHuoe obecrnieueHue AJisi MPOBEICHUS JISKIUH, IEMOHCTPAIIMU MPE3EH-

tanuii: Microsoft Office 2010 u BbImIE.
IIpodeccnonanbubie 0a3bl JAHHBIX,
HCII0JIb3yeMble VISl H3yYeHUsl JUCHUIINHBI (CBOOOIHBIN J0CTYIN)

Nudopmarmonnas cucrtema «EquHoe OKHO JOCTyIa K HHPOPMAIIMOHHBIM pecypcam»
- http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7

11.0nucanne MaTepUAJbLHO - TEXHUYECKOI 0a3bl, HEOOXOAUMOM 1151
oCylIecTBJIeHHs 00Pa30BaTeJIbHOI0 NMpoLecca Mo JMCUUILIHHE
11.1. TpedoBanus kK ayauTopusiM (MOMellleHUAM, KaOMHeTaM) /ISl IPOBeAeHNs]
3aHATHH ¢ YKa3aHMEM COOTBETCTBYIOLEr0 OCHALCHUsI

VYuebHas ayauTopus JJisi MPOBEACHUS yUE€OHBIX 3aHSITHH, MPETYyCMOTPEHHBIX
nporpaMMoi crenuanurera (MpoBEJAEHUE 3aHSITHN JIEKIIMOHHOTO THIA, 3aHATUN
CEMHUHAPCKOTO THMA, TPYIIOBBIX W HHAWUBUIYAIbHBIX KOHCYJIbTAlUM, TEKYLIETO
KOHTPOJSI W TPOMEXKYTOUYHOM  arrectaum) -  ayauropuss  Ne  401.
Crnennanu3upoBaHHas MeOEIb: CTOJIbI YUCHUUECKHE - 32 MIT., CTYJIbsl YYCHUYECKHUE -
64 wIT., 10cKa HacTeHHas - | WT., CTOJ mpernoaaBaTens - 1 WIT., CTyJ MpenojaBaTesst
- 1 mr. TexHumueckue cpeAcTBa OOYUYCHHMS: TEPEHOCHOM JKpaH, NEPEHOCHOM
MIPOCKTOP, HOYTOYK. YUeOHO-HATJIAIHbIC TTOCOOMS, 00ECIICUNBAIOIINE TEMATHICCKHEC
WUTIOCTPALMK, COOTBETCTBYIOIIME palbodeil mporpamMme JUCHUIUIMHBI - KOMIUICKT
npe3eHTauui (XpaHuTcs Ha Kadeape).

11.2. IlepeyeHnb J1a00pPaTOPHOr0 000PYIOBAHUA

VYueOHas ayauTopusi JJisi MPOBEACHUS yU4E€OHBIX 3aHSITHH, MPETyCMOTPEHHBIX
porpamMmoi cnenuanurera (IpoBeJIeHNE 3aHATUI CeMUHApCKOro tumna) - Jlaboparo-
pust «Xumusiy», ayautopus Ne 301. CneunanuzupoBaHHas MeOe€lb: CTOJbI y4YEeHUYe-
ckue - 15 mrT., cTynbs yueHuyeckue - 31 mr., Jocka HacTeHHas - | WIT., CTOJN Mperno-
naBatens - 1 mr., ctyn npenogaBatens - 1 mT. JlaGoparoproe obopynoBanue: PH -
METp KapMaHHbIU - 2 wT., annapat AAH - 1 wr., Becbl ananutnueckue AJIB - 200M
- 2 ImT., BEChl TEXHUYECKHUE C pa3HOBecamu - 4 mT., Hacoc Illunma - 1 mT., mpudop
®OK - 5611 - 1 mT., TepMOMETP AEMOHCTPAIMOHHBIH - 1 T., TepMomeTp TJI -6 - 1
IIT., CTYIIKa C TIECTUKOM - 2 TIT., CTOJI - BUTPUHA 00Pa3I0B - § MIT., MOJEIb PEIICTKH
rpadurta - 1 mIT., 2JIEKTPOHHBIE BECHI - | IIT., XUMUYECKasi TTOCY/J]a U PEAKTUBBI JJIs
MpoBeNeHusT TabopaTOpHBIX paboT, mpubop myisg dmekTpoiusa (6 mT.). YdeOHo-
HarJIsiAHbIC TOCOOUS - KOMIUICKT IJIaKaTOB.


http://window.edu.ru/catalog/resources?p_rubr=2.2.74.7

Ipuiaoxenue Kk padoyeil mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

XUMUA



1. IlepeyeHb KOMNETEHIMI ¢ YKa3aHHeM ITanoB UX GopMUPOBaHMS B MPO-
necce 0CBOCHH Y4eOHOM M CUMIIINHBI
1.1. IlepeyeHb KOMIIETEHIIMA M UHIAMKATOPOB

OIIK-1: CnocobeH pemiaTe MHKEHEPHBIE 3a/la4l B NPO(ECCUOHAIBHON Jies-
TEJIBHOCTH C MCIOJB30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MAaTEMaTUYECKOIO aHa-
JIM3a U MOJACIINPOBAHUS.

Nuaukatop OIIK-1.2. IlpuMeHsieT OCHOBHBIE MOHSTUS M 3aKOHBI €CTECTBEH-
HBIX HAYK JJIS peIICHUS! TPEeIMETHO-NPOPMIBHBIX 3a/1a4

Nuaukatop OIIK-1.3. [IpumeHsieT ecTeCTBEHHOHAYYHbBIE METOJIbI TEOpETHYE-
CKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEI0OBAaHUSI OOBEKTOB, MPOIECCOB, SIBICHU; MPO-
BOJUT SKCIIEPUMEHTHI 110 3aJaHHOM METOJIMKE U AaHAIU3UPYET PE3yJIbTAThI

1.2.  Dranbl popMupoBaHNs KOMIIETEHINI B pouecce
OCBOCHHS Y4eOHOH JUCIUIIMHBI

HaumenoBaHue 3Tana Conep:xanue 3Tana Koabl popmupyembix Ha
(BuABI y4eOHOii paboThI) Tane KOMIETeHI M, HH-
AUKATOPOB

Oran 1. ®opmuposanue | Jlekiuu, camocrosrenbHas padora | OIIK-1 (OIIK-1.2, OIIK-
TeopeTudeckoil 0asbl 3Ha- | CTYJEHTOB C TEOPETHUECKON Oa30oi 1.3)
HUHT
Oran 2. ®opmupoBanue | Beimonanenue mgaboparopubix pador, | OIIK-1 (OIIK-1.2, OTIK-
YMEHUH MIPAaKTUYECKUX 3aHATUN 1.3)
Oran 3. ®opmupoBanue | Konrponbnas pabora OIIK-1 (OITK-1.2, OITK-
HAaBBIKOB  IPAKTHUYECKOTO 1.3)
WCMOJIb30BAHUS 3HAHUU U
yYMEHUHI
Oran 4. IlpoBepka ycBo- | 3ammTa KOHTPOJIbHON paboOThI, 3a4eT OIIK-1 (OIIK-1.2, OIIK-
€HHOTr'0 MaTepuasna 1.3)

2. OnucaHue nokasareJsieil 1 KpuTepueB OLIEHNBAHUS KOMIIETEHIIMIi HA pa3-
JIMYHBIX JTanax ux (POpMHPOBAHUS, ONIMCAHUE HIKAJ OLCHUBAHUA

2.1. [loka3are/in M KPUTEPHH OLICHUBAHUS KOMIIETCHIMI
HA pa3jIMYHbIX ITanax ux (popmMupoBaHus

Oran popmupo- | Kon xomme- | Ilokazatenu ore- Kpurepun CrniocoOsl o11eH-
BaHUs KOMIETEH- | TEHIUH, UH- | HUBaHUA KOMIIe- KH
97071 JMKaTopa TEHIUI
Oran 1. ®opmu- OIlK-1 - IIOCELIECHUE JIEK-| - HAJIMYME KOHCIIEKTA | y4acTHUE B JIHC-
poBanne Tteope- | (OIIK-1.2, | IMOHHBIX 3aHATHIA; | JIEKIMH 10 BCEM Te- | KYCCUU
tuueckoit  6aser | OIIK-1.3) - BeIeHHe KOH-| MaM, BRIHECEHHBIM Ha
3HaHUU CIIEKTA JIEKIIHIA; JIEKIIMOHHOE  00CYX-
JICHUE;
Oran 2. ®opmu- OIIK-1 - BBINIOJIHEHME JIa- | - 3a1aHus jJabopaTop- | - HaIlUCAHUE
poBanue ymenuii | (OIIK-1.2, | GopaTopHBIX paboT | HBIX pabOT M TMPaKTH- | OTYETa MO Ja-
(pemenne 3amaum | OIIK-1.3) |  TpakTHYECKHX | YECKUX 3a/JaHHN BbI- | OOPATOPHBIM
o o0pasiry) 3aJIaHH; MOJIHEHBI B TOJHOM | paboTam
o0beMe




Otan 3. ®opmu- OIIK-1 - BBITIOJTHEHUE | - KOHTPOJbHBIE Pabo- | KOHTPOJIbHBIC
poBanue HaBHIKOB | (OIIK-1.2, | KOHTPOJNBHBIX pa- | TBI HMEIOT MOJOXH- | pabOThI
MIPaKTUYECKOTO OIlK-1.3) | 6ot TETBHYIO PEIEH3HUIO U
UCIIOJIb30BaHUs JIOIIYILIEHBI K 3alUTe
3HAHUU U YMEHUU
Oran 4. [IpoBepka OIIK-1 - YCIIEIIHAs 3allli- | - OTBETHI HA BONPOCHl | YCTHBIM OTBET
ycBoeHHoro Ma- | (OIIK-1.2, | Ta KOHTPOJIBHBIX 110 KOHTPOJILHOM pa-
Tepuana OIIK-1.3) | paboT oote
- 3a4eT - OTBETHI HA BCE BO-
IIPOCHI 3aUeTa U Ha
JIOTIOTHUTEILHBIE BO-
IIpOCHI (IIpU HEOOXO-
JIMMOCTH )
2.2. Kputepuu oneHUBAHUsI KOMIIeTEeHIHIi

10 YPOBHIO MX C(DOPMUPOBAHHOCTH

Koz xommerenuuy,

YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHIIUN

WHJHAKaTopa 0a30BbII CpeTHUI BBICOKUI
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) -OCHOBHBIE 3aKOHBI U -OCHOBHBIEC 3aKOHBI U | ~-OCHOBHBIE 3aKOHBI U

3aKOHOMEPHOCTH XU-
MUU;

-CTPOCHHE BEUIECTBA
Ha COBPEMEHHOM
YPOBHE,

pacueTsl KOHLEHTpPA-
LU PACTBOPOB, IIPO-
U3BE/ICHUS PAaCTBOPHU-
MOCTH;

- MEXaHU3MBbl U YCIO-
BHUA TPOTEKaHUS XH-

MHYECKHUX peakuum,
NpEeABUAECTh HUX pe-
3yJbTAThI,
YMmern:

- TPOBOJUTH PACUETHI
110 OCHOBHBIM 3aKOHAM
XUMHUH JUIS  PEIICHHSI
npodeccnoHamTbHBIX
3ajad;

- co0monaTh  Mepbl
MPEOCTOPOKHOCTH
npu padote ¢ XUMHUUe-
CKHUMH pEaKTHBaMH;
Baanern:

- HaBBIKAMH TPOBEJIC-
HUSI XMUMHYECKUX M3~
MEpEHUN U Pacu€ToB;

- HaBBIKAMHU PEUICHUS
XMMHYECKHX 3a/1a4;

- HaBbIKAMHM aHaJIn3a
XMUMHYECKHX  JKCIIe-
PHMEHTOB

3aKOHOMEPHOCTH XU-
MUW;

-CTpOCHHUE BEIIeCTBa
Ha COBPEMEHHOM
YpPOBHE,

pacyeTsl KOHIICHTPA-
LMW PacTBOPOB, IIPO-
W3BEJIEHUS PACTBO-
PUMOCTH;

- MEXaHU3MBI U YCJIO-
BUS TPOTEKAHUS XH-
MHYECKUX PEaKIuH,
NpeABUAETh HX pe-
3yJIbTaTHI,
ONPENENATh BO3MOXK-
HOCTh YIIPaBJIATh XH-
MUYECKUM  TIpOLEeC-
COM Ha OCHOBaHUU
SHEPTrEeTUYECKUX
OIICHOK, YMeETh:

- IPOBOJUTH PAacUEThl
10 OCHOBHBIM 3aKO-
HaM XUMHUHU IS pe-
mieHuss  mpodeccuo-
HaJIbHBIX 337a4;

- coOmoaTh Mephl
MPEAOCTOPOKHOCTH
npu paboTe ¢ XUMHU-
YECKUMH  PEaKTHBa-
MHU;

- IPUMEHATH (PUBHKO-
XUMHYECKHE METOIbI
JUISL pElIeHus 3a7a4 B

3aKOHOMEPHOCTH XU-
MUW;

-CTpOCHHUE BelIecTBa Ha
COBPEMEHHOM YpOBHE,
pacueTsl KOHIEHTPALUU
pacTBOpPOB, MPOU3BEIE-
HUS paCTBOPUMOCTH;

- MEXaHU3MBbI U yCIOBHUS
NpPOTEeKaHUs  XUMHUYe-
CKHMX pEaKLUl, MIpeIBU-
JIeTh WX Pe3yNbTaThl,
OTIpeNeNiaTh  BO3MOXK-
HOCTb YIIPABIATH XUMH-
YEeCKHM IIPOIECCOM Ha
OCHOBAHMUHU SHEpreTHye-
CKMX OIICHOK, IPOBO-
JUTh peakiuu ObicTpee
U B HY)KHOM HampaBJie-
HAM W TpPU YCIOBHSX
HauboJee NpUEeMIIEMBIX
JUIS. TIPOU3BO/ICTBEHHBIX
MacimTaboB;

Ymers:

- POBOAMTH PACUYETHI 110
OCHOBHBIM 3aKOHAM XH-
MUH UL PEIICHHS TPO-
(beccuoHaTBHBIX 3a/1a4;

- coOmoaath  Mephl
MIPEJOCTOPOKHOCTH TPH
paboTe C XUMHUYECKHUMH

peaKTUBaMu;
- TMPUMEHSATH (PUBHUKO-
XUMHUYCCKHUEC METOAbI




00JIacTM  B3aHMOCBSI-
3aHHBIX SBIICHUM;
Baanern:

- HaBBIKAMHU IMpOBE-
JCHUSI XHMHYECKHX
U3MEPEHUN U pacyé-
TOB;

- HaBBIKAMU PEIICHUS
XAUMHUYECKHX 3a]1a4;

JUISL pelieHus 3a7ad B
00JIacTH B3aMMOCBSI3aH-
HBIX SBJICHUH;

Baagers:

- HaBBIKAMH TIPOBEJIEe-
HUS XHMUYCCKHX H3Me-
pEHUI U pacyETOB;

- HaBBIKAMHM PEIICHUS
XHMHYECCKHX 3a7aY;

- HaBbBIKAMM aHaJIn3a | - HaBbIKAMHA aHaJn3a
XUMHYECKHX JKCIe- | XAMUYECKUX  JKCIIEepH-
pI/IMeHTOB MCHTOB
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - €CTECTBEHHOHAYY- - €CTECTBEHHOHAY4Y- | - €CTECTBEHHOHAYYHBIE

HbIE METO/Ibl TEOPETH-
YECKOTO M IKCIICPHU-
MEHTaJIbHOTO HCcIIe-
JIOBaHUSI 00BEKTOB,
MIPOLIECCOB, SIBJICHUI

- MEpPBI IIPEIOCTOPOK-
HOCTH TIpH paboTe ¢
XUMHYCCKHUMH PEAKTH-
BaMU;

Ymern:

- TPOBOJIUTH PACUETHI
110 OCHOBHBIM 3aKOHaM
XUMHUH 7 pelleHus
po¢eCcCHOHATHHBIX
3azady;

- cobmogaTh  Mephl
MIPEIOCTOPOKHOCTH
npu paboTe ¢ XuMue-
CKHMH PEaKTHBaMU;
Baaners:

- HaBBIKAMH TIpOBeEIe-
HUS  JKCIICPUMEHTOB
Mo 3aJaHHON MeTO/HU-
K€ W aHallu3a pe3yiib-
TaTOB,

- HaBBIKaMHU pEIICHUS
XUMHUYECKHX 3a7a4;

- HaBBIKAMH aHAJIA3a
XUMHUYECKUX  JKCIIe-
PUMEHTOB.

HBIE METOJIbI TEOpE-
TUYECKOTO H JIKCIIC-
PUMEHTAIILHOTO UC-
ClIeTOBaHUS 00BEK-
TOB, MPOIIECCOB, SIB-
JICHUI

-METO/bl pacueTa
KOHIICHTPAIUH pac-
TBOPOB, POU3BEIC-
HUS

- Mepbl MPeaocTo-
pOXXKHOCTU TIpU pado-
T€ C XUMHUYECKHUMH
pEeaKTUBaMHU;
Ymern:

- MPOBOJUTH PACUYCTHI
0 OCHOBHBIM 3aKO-
HaM XUMHUHU JUIS pe-
mieHus  mpodeccuo-
HaJIBHBIX 337a4;

- coOnroiate  Mephl
MPETOCTOPOKHOCTH
npu paboTe C XUMH-
YEeCKUMHU  PEaKTHBa-
MHU;

- IPUMEHSATH (PU3HKO-
XUMHYECKHE METOIBI
Baagers:

- HaBbIKaMHU MpOBe-
JEHUS] JKCIEPUMEH-
TOB IO 3aJlaHHOU Me-
TOIMKE W aHaIu3a
pe3yIabTaToB,

- HaBBIKaMU peIICHUS
XUMHYECKHX 33724,

- HaBbIKAMU aHaIn3a
XUMHYECKHX JKCIe-
PUMEHTOB.

METO/bI TEOPETHICCKO-
T'O U DKCIIEPUMECHTAIIb-
HOT'O MCCJICAOBAaHHMS
00BEKTOB, IIPOLIECCOB,
SIBIICHUH

-METO/Ibl pacyeTa KOH-
[IEHTPAIlUU PacTBOPOB,
IPOU3BEICHUS PACTBO-
PUMOCTH;

- MepBl TIPEJOCTOPOK-
HOCTH NpH padboTe ¢ XH-
MUYECKUMH  peaKTHBa-
MU,

YMmeTh:

- IPOBOJIUTH PACUETHI 1O
OCHOBHBIM 3aKOHAM XH-
MUU 751 peUIeHUsl Mpo-
(heccuoHaIBHBIX 33/1a4;

- cobmogatb  Mepbl
MIPEIOCTOPOKHOCTH TIPH
paboTe ¢ XMMHYECKHUMH
pEaKTUBaMHU;

- TPUMEHITh (HU3HKO-
XUMHYCCKHE METO/IbI
JUIS pellieHus 3aaad B
o0JlacT  B3aMMOCBSI3aH-
HBIX SIBJICHHUU;

Baaners:

- HaBBIKAMH TIPOBEJIE-
HUS JKCIEPUMEHTOB IO
33JJaHHOIl METOIUKE U
aHaM3a pe3yabTaToB,;

- HaBBIKAMH PEIICHUS
XUMHYECKHX 33]1a4;

- HaBBIKAMHM  aHaJIM3a
XUMHYECKUX  OIKCIIEepH-
MECHTOB.




2.3. Uxkanbl oueHnBaHusi GopMUPOBAHUA MHAUKATOPOB 10CTHKEHUSA

KOMIIeTeHI NI

a) lllkaJjia oneHMBaHUS KOHTPOJLHBIX padoT

IIIxama onieHnBaHus

Kpurepuu onieHuBanus

3aureHo

Bce nnanKaTopbl TOCTHKEHNH KOMIIETEHIINH ¢(HhOPMUPOBAHBI HA
YPOBHE He HUXe 0a30BOro.

JlaHbl OTBETHI Ha BCE TEOPETUYECKHE BOIPOCHL. Bce pacuersl
BBINOJIHEHBI BEPHO U UMEIOT HE00XO0AUMBbIE OSCHEHMUSI

Heszaureno

Bce nnaMKaTopbl TOCTHKEHUH KOMIIETEHIINH ¢(HOPMUPOBAHBI HA
yYpOBHE HIKE 6a30BOTO.

B pacuerax momymieHbl OMMOKH, HEOOXOIUMBIE TMOSICHEHHS OT-
CYTCTBYIOT, UMEIOTCSI OIIMOKH B TEOPETUUYECKHX BOMPOCAX.

0) llIxajia oneHNBaHUS 3a49eTa ¢ OLEHKOM

[IIxana onteHnBa"nus

Kpurepuu onienuBanus

OLICHKA «OTJIUYIHO»

Bce MHOMKATOPHI TOCTMKEHUH KOMIIETEHLIUH C(HOPMUPOBAHBI
Ha BBICOKOM YPOBHE M CTYJICHT OTBEYAET Ha BCE JONOTHHUTEb-
HBIC BOIIPOCHI.

Teoperudeckoe copepkaHue IUCHUIUIMHBI OCBOEHO IIOJIHO-
cThIO, 6e3 mpobenoB. CTyIEeHT NEMOHCTPUPYET MOITHOE COOT-
BETCTBHC 3HAHWW, YMCHUW M HABBIKOB MOKA3aTessIM U KPUTE-
pyuAM OUCHHWBAHUS UHAUKATOPOB JOCTUIKCHUA KOMIICTCHIIMU Ha
dbopMupyeMOM AUCHUIIMHONW ypoBHEe. Omepupyer mpuodpe-
TCHHBIMU 3HAHUAMHU, YMCHHUAMHU U HAaBbIKaAMHU, B TOM YHUCIIC B
CUTYaIlMsX MOBBIIIEHHON clokHOCTH. OTBEUaeT Ha BCE BOMPO-
chbl Ousieta 6€3 HaBOSIIMX BOIPOCOB CO CTOPOHBI MpeErogaBa-
Tenst. He MCTBITRIBaET 3aTpyAHEHUN MPU OTBETE HA JIOTIOTHU-
TCJIBHBIC BOIIPOCHI.

OIICHKA «XOpPOI1lI0»

- OauH WHIMKATOp JOCTHXKEHUS KOMIIETEHUUHU c(pPopMHpOBaH
Ha BBICOKOM YPOBHE, a OJUH MHAMKATOP AOCTH)KEHHS KOMIIE-
TEHIMU CPOPMUPOBAH Ha CPEHEM YPOBHE;

- BCE MH/AMKATOPBI JOCTHKEHUNH KOMIETEHIUU C(HOPMUPOBAHbI
Ha CPEJHEM YpPOBHE, HO CTYIEHT apryMEHTUPOBAHHO OTBEYAET
Ha BCC JOIMOJIHUTCIIBHBIC BOIIPOCHI;

- OJIUH MHJUKATOp JOCTHM)KEHUH KOMIIETEeHLIMU CHOPMUPOBAH
Ha CPE/IHEM YPOBHE, a APYroil Ha 0a30BOM YPOBHE, HO CTYAEHT
YBEPEHHO OTBEYAET HA BCE JIONIOJHUTENIBHBIE BOIIPOCHI.
Teoperndeckoe copep:kaHue AUCHUIUIMHBI OCBOEHO IOJIHO-
CTblO, 0e3 mpob6enoB. CTYAEHT JEMOHCTPUPYET IMOJIHOE COOT-
BETCTBUEC 3HaHHﬁ, YMeHI/Iﬁ M HaABBIKOB ITIOKa3aTCJIAIM U KPHUTC-
pHSAM OLIEHMBAHUS WHIUKATOPOB JOCTH)KEHUS KOMIIETEHIIUN HA
dbopMupyeMOM AUCHUIIIMHONW ypoBHe. Omepupyer mnpuodpe-
TEHHBIMU 3HAHUSIMHU, YMEHUSMHU U HaBbIKAMM; €r0 OTBET IpeN-
CTaBJISIET TPAaMOTHOE M3JIOKEHHE Yy4eOHOro MaTepuaia Io Cy-
IECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (OpMYy-
JIMPpOBAHHUHU HOHHTI/Iﬁ; MMpaBHUJIbHO NPHUMEHCHBI TCOPECTHYCCKUC
II0JIO’KEHHUS, TIOATBEpKIEHHbIE TpuMepamu. Ha nBa Teoperu-
YCCKHX BOIIpOCa CTYACHT JaJI MMOJIHBIC OTBETHI, HA TpeTI/Iﬁ - IIpu
HaBOIANIUX BOIIPOCAx MperioaaBaTcClis. HpI/I OTBCTC Ha O0-
HOJIHUTENIbHBIE BOIPOCHI IOIMYCKAET HETOYHOCTH.

OIICHKA «yA0BJECTBOPUTECIb-

- Bce nHAMKaATOpPBI TOCTHKEHUH KOMIIETEHIINH C(hOPMUPOBAHBI




Ha 0a30BOM ypOBHE;

- OJMH WHAWKATOp JOCTHXEHHS KOMIETEHIMH c(hopMUpOBaH
Ha 0a30BOM YpOBHE, IPYroil Ha CpeTHEM YPOBHE, HO CTYACHT
3aTPpyAHACTCA OTBCTUTH HA JOINOJIHUTCIIBHBIC BOIIPOCHI.
Teoperudeckoe cojiep)kaHUe JUCIUTUTMHBI OCBOEHO YaCTHYHO,
HO TpoOJIeMbl HE HOCAT NPUHIHUMHAIBHOTO XapakTtepa. Cry-
JICHT JEMOHCTPHPYET HEIOJIHOE COOTBETCTBUE 3HAHUN, YMCHUI
M HABBIKOB ITIOKA3aTC/IAIM U KPUTCPUAM OLICHUBAHWUA WHAUKATO-
POB JIOCTHKCHHUSI KOMIIETCHIIUM Ha (OPMHPYEMOM JUCIHUILIHU-
HOW ypOBHE: JIOIYCKAIOTCS 3HAYUTEIIbHBIC OIIUOKHU, MPOSIBIIS-
eTCsl OTCYTCTBHE 3HAHUH MO PSAY BOIPOCOB. 3aTPYAHSIETCS OT-
BCYAThb HA JOIOJIHUTCIIbHBIC BOIIPOCHI.

HO»

NHaukaTop JOCTWXKEHUS KOMIETEHIIMH C(HOPMHUPOBAH Ha
YpOBHE HUXKE 0a30BOT0 U CTYICHT 3aTPyTHSETCS OTBETHTH HA
JIOMTOJTHUTEIbHBIE BOIIPOCHI.

TeopeTnueckoe coliepKaHue AUCUUILUIMHBI OCBOCHO YAaCTHYHO.
CTygeHT JeMOHCTPUPYET SBHYKO HEIOCTATOYHOCTh WJIM MOJI-
HO€ OTCYTCTBHME 3HAHWUM, YMEHWU W HABBIKOB HAa 3aJlaHHOM
ypoBHE C(POPMHUPOBAHHOCTU HHIWKATOPOB JOCTHIKEHUS KOM-
MIETCHITNH.

OLICHKA «KHEYAO0BJIETBOPU-
TCJIBHO»

3. TunoBble KOHTPOJILHBIE 3aJaHUS U HHbIe MATEPHAJIbI, HEOOX0AUMbIE IS
OLICHKH 3HAHU, YMEHU, HABBIKOB, XapPaKTEePU3YIOLIUX ITANbI (POPMUPO-
BaHUS KOMIIeTeHIUM

Kona xommeTeHIum,

Otansl GOPMHUPOBAHUS KOM-

Tumnosele 3amanus

WHNKATOpa MEeTEHIIUN (olLIeHOYHBIE CpeNICTBA)
OIIK-1 (OIIK-1.2, | Oran 1. ®opMupoBaHue TeO- | - AUCKYCCHsI: BOPOCHI IJIsl 00CYXKIe-
OIIK-1.3) peTrdeckoi 6a3bl 3HAHUN HUS (METOAMYECKHE PEKOMEH AN

JUTSI TIPOBEJICHUST IPAKTHUECKUX 3aHSI-
THH)

Oran 2. ®opMHUpOBaHUE yMe-
HUHl (pemieHue 3agauu Mo oo-

pasity)

- HamMcaHue oT4yeTa 1o J1abopaTop-
HBIM paboTam

Oran 3.  @opmupoBaHUE
HAaBbIKOB TPAKTUYECKOTO HC-
II0JIb30BAHMS 3HAHUM U yMe-
HHI

- KOHTpOJIbHAast paboTa: mepedyeHb Bo-
IIPOCOB 10 BapHaHTaM (MEeToau4e-
ckue pekomenaanuu no CPC)

Oran 4. IIpoBepka yCBOEHHO-
ro Marepuasia

- 3alUTa KOHTPOJIBHON paboThI
- BOITPOCHI K 3a4€Ty C OIIEHKOU (IpHu-
noxeHue 1)

MeToauueckue MaTEpHuaJbl, ONPECACIAIOIINE ITPOUHECAYPHLI OHCHUBAHUA 3HaHHﬁ,

YMEHHMH M HABBIKOB

3a4yerT ¢ OLeHKOH

[IpoBomuTCS B 3aJaHHBIN CPOK, COTIACHO TpaduKy yueOHOro mpoiiecca. 3a4eT
npoxoauT B opme cobecenoBaHus MO OuIeTaM, B KOTOPhIE BKIIFOYAIOTCS TEOPETH-
YEeCKHEe BOMPOCHL. [Ipy BBICTABICHUH OIICHOK YUHUTHIBACTCS YPOBEHBb MPUOOPETESHHBIX
KOMITETCHIIUHA CTYyJIeHTa. AYTUTOPHOE BpeMsl, OTBEACHHOE CTYJICHTY, Ha TIOJITOTOBKY
— 30 MuH.



KonTtpoJsabHas padora

DT0 BHEAYJUTOPHBIN BHUJl CAMOCTOSATEIbHON paboThl cTy1eHTOB. KoHTposibHAs
paboTta BKJIIOYAeT B ce0s 3aJjauu, OXBaTHIBAIOIINX M3ydaeMble pa3enbl (pu3uku. Pa-
00Ta BBIMOIHAETCS 110 BapUaHTaM, COTJIACHO MOcienHen mudpe mudpa u caaeTcs Ha
MIPOBEPKY.

[Tocne mpoBepku KOHTpOJbHAs padoTa BO3BPAIAETCS CTYIEHTaM JJIsl MOATO-
TOBKH €€ 3allHTE.

3amura KOHTPOJIBHON padOThI MPOBOJUTCS HA 3K3aMEHALIMOHHON CECCUU U SIB-
JSI€TCS. OCHOBAHUEM ISl IONyCKa CTYAEHTA K 3a4ery ¢ oueHkoil. Ilpu 3ammre koH-
TPOJILHON PabOThl CTYIAEHTHI JTOJKHBI OTBETUTh HAa TEOPETHUECKUE BONPOCHI MO Te-
MaTHKe KOHTPOJIbHOM pabOTHl.

Tematnka KOHTPOJIBHBIX pabOT

. XUMHUYECKasi TEpMOJIMHAMUKA
. DHEpPreTHKa XMMUYECKUX ITPOLIECCOB
. XUMUYECKasi KHHETHKA
. XUMHAYECKOE PAaBHOBECUE
. PactBOpBI, ruaponns coseil. JKecTkocTh BOJBI.
. TepMoamHaMuKa 3JIEKTPOXUMUYECKUX MPOLECCOB
. DIIEKTPOJIN3
. Koppo3us u 3amura Metamios

cONO U ph WN -

JAuckyceust

[Ipu mpoBeneHUH TUCKYCCHM CTYIEHTaM JUisl OOCYXJIECHUs MpejIaratoTcsi Bo-
IIPOCHI 1O TEME, OTBEJECHHON Ha MPAKTUYECKOE WUJIM JIaDOpaTOpHOE 3aHATHE (coriac-
HO paboueil mporpamme ydyeOHOW AMCHUILUIMHBI). [Ipu OTBETE Ha BOMPOC CTYACHT
JIOJKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTH UCIIOIb3YEMbIX (DU3NYECKUX BETUYUH
U UX CMBICII.

JlaGopaTopHnasi padora

[IpoBenenue 1abopaTOpHBIX padOT MO3BOJSET CTyACHTaM YIIyOUTh U 3aKpe-
MATh TEOPETUUECKHUE 3HAHUS, PA3BUTUSI HABBIKOB CAMOCTOSITEIBHOTO 3KCIIEPUMEHTH-
poBaHus. BkiltouaeT moAroToBKY HEOOXOIUMBIX ISl OMBITAa (PKCIIEpUMEHTa) Mpudo-
pOB, 000PYIOBaHUSI, COCTAaBJICHUE CXEMBI-TUTAaHA OMNBITa, €r0 MPOBEACHUE U OIHUCa-
HUE.



Hpunoxenne 1
Bomnpocsl Kk 3a4eTy ¢ OLEHKOM

Bonpocs aj1s1 npoBepku ypoBHsi 00yueHHOCTH « 3 HATD»

1. OcHOBHbIC LI€NIU U 33/1a4K Kypca XUMUU. MeCcTO XUMUU B STy €CTECTBEH-
HO - HAYYHBIX TUCIHIUIMH U €€ CBSA3h C IPYTUMU HayKaMH. 3HAYCHUE XUMUH B POp-
MHUPOBAHUHU HAYYHOTO MUPOBO33peHUS. CTPYKTYPHBIM, TEPMOIUHAMUYECKHUI U KHHE-
TAYECKUU MOAXO/IbI, UX CYIIHOCTb U OTJIMYHE.

2. KBaHTOBO-MexaHUYecKas Mojielib aToma. KBaHTOBbIE unciia. ATOMHBIE Op-
outanu. [Mpunmun [aynu. SnexTpoHHbie HOPMYITBI STIEMEHTOB.

3. IlpaBuio u MOPSIOK 3aMOJHEHHUsI aTOMHBIX opouTtanei. CTpoeHrne MHOro-
AIEKTPOHHBIX aTOMOB.

4. Tlpunnun nHauMmenbinedt sHepruu. [lpaBuno ['ynna. Pacnipenenenue siek-
TPOHOB TI0 PHEPTETUUYECKUM YPOBHSIM U MOYPOBHSIM.

5. MoHu3anuoHHBIA MOTEHIMAN, CPOJCTBO K AJIEKTPOHY. IDJIEKTPOOTPUIIA-
TEIBHOCTh. OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA DJIIEMEHTOB.

6. Ilepmommueckas cuctema anementoB J[.M. MenneneeBa. E€ ctpykTypa (11e-
puoa-rpynna-noarpynmna). Kakue Bakuenme XMuMUYECKUE CBOMCTBA BEILIECTB MOX-
HO IIPOTHO3UPOBATH MO NMEPUOINIECKON CHUCTEME?

7. Ilepuommueckas cucrema anemeHToB /.M. MeHneneeBa - BaXKHEHIINI WH-
CTPYMEHT NOHUMaHHUs IPUPOJIbI BemiecTBa. [leproinueckuii 3aK0H.

8. OcHOBHBIE THUIIBI U XaPAKTEPUCTUKN XUMHUUECKOU CBSI3H.

9. OO6pazoBaHue KOBaJIEHTHOM CBsi3M. CBONCTBAa KOBAJICHTHOM CBSI3U. DHEPIHs
CBS3U.

10. TTonsipHOCTH MOJIEKYJI, JUTIOJIbHBI MOMEHT.

11. MonHas cBs3b. Criocod 006pa3oBaHust HOHHOU CBsi3H. OTIWYNE MOHHOW CBSI-
3U OT KOBAJICHTHOM.

12. Cubl MeXMOJIEKYJIIPHOTO B3auMoIecTBHs. BomopoaHas CBs3b.

13. AMopdHBIE ¥ KpPHCTAIIMYECKHE COCTOsHUSA BemecTB. Kpucramiel. Kpu-
CTAJUIMYECKNE PELIETKH.

14. Kpuctrainudyeckoe U aMop(pHOE COCTOSIHUE BelecTBa. THUIbI KpUCTAILIINYe-
CKHMX pEelEeTOK. 3aBUCUMOCTh CBOWMCTB BEILECTB OT XapaKTepa CBA3EH MEXIy 4acTH-
aMH B KpUCTAJIJIAX.

15. ATOMHBII W MOJNEKYJISIPHBIII YPOBHHM CTPOEHHUSI BEUIECTBA; MX KOJHYE-
CTBEHHbBIEC XapaAKTEPUCTUKH.

16. JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY (CTPYKTYypa-CBOMCTBA) BEIIECTB HA
Pa3HBIX YPOBHSIX UX OPraHU3alUH: ATOMHOM-MOJIEKYJISIpHOM-KpUcTauinueckoM. Ka-
KUMU KOJIMYECTBEHHBIMU XapAKTEPUCTUKAMU OHU U3MEPSIOTCS?

17. Xumnueckas peakuusi kak cucrema. E€ cocraBHbie 3neMeHTbl. CTPYKTYp-
HBIN, TEPMOJMHAMUYCCKUN U KUHETUYECKUM MOIXOJIbI /111 OTTMCAHUSI TTIOBEICHUS BE-
IIECTB B PEAKIIMU U UX CBOWMCTB (OCHOBHBIE MOHATHS, KOJUUYECTBECHHBIC XapaKTepH-
CTUKH, MPAKTUYECKOE UCTIOIb30BAHUE).

18.IlepBbIii 1 BTOPOI 3aKOHBI TEPMOJUHAMHUKU. TE€pMOTMHAMUYECKUM MOTEH-
UL



19. O01ue 3aKOHOMEPHOCTU MPOTEKAHUS peakuid. XUMHUUYecKasi TEPMOIUHA-
muka. Tepmoxumusi. TermoBoit ad ekt peakiuu. DHTaNbNUA. 3akoH ['ecca.

20.3akonsl ['ecca. TepMOXUMUYECKUE PACUETHI.

21. DHTanenus 00pa3oBaHUsl XMMUUYECKUX COSAMHEHUN. TemioTa XuMu4ecKoro
poI1iecca.

22. DOuTponus. PacueT 3HTpONUN XUMUYECKON peakuu.

23. CBoOoHast sueprust [166ca (AG) - yHUBepCcanbHBIN KPUTEPHUI TEOpETHUYIC-
CKOM BO3MOKHOCTH Iporiecca. E€ pacueT B CTAHIAPTHBIX U HECTAHAAPTHBIX YCIOBH-
AX.

24. DOueprus 'nb0ca, ee cBsI3b C HANMPABICHUEM XUMHYECKON PEaKIIHH.

25. XuMHuueckas KMHETUKA. 3aKOH JEUCTBYIOIINX Macc JUIsi TOMOT€HHOM U Te-
TEPOreHHON peakuuu. TemmepaTypHblii Kod(QduIMeHT. DHEprusi aKTUBALUU U €€
pacyer.

26. CKOpOCTh XMMHUECKUX peakiuil. BausHue pa3nuyHbix (HakTOpoB Ha CKO-
POCTb peakuy (KOHLUEHTPALKUU, TEMIIEPATYpPhl, TUIOIIA U TOBEPXHOCTH U Jp.).

27. Xumunueckoe paBHoBecue. [Ipuninun Jle-lllarense. BnusHue Ha xumuue-
CKOE€ PaBHOBECHE XMMHUYECKUX PEAKIU JaBJICHUSA, KOHLEHTPAlUA U TEMIIEpaTyphl.
KoHcraHTa paBHOBECHS.

28. PactBopel. Tumnbl pactBopoB. CosnbpBaranusi, rujparanus. PacTBopsl He-
ANEKTPONUTOB. TemmnepaTypa KUIIEHNS U 3aMEP3aHusl paCTBOPOB. 3aKOH Payiis.

29. Jlucconmanus Boabl. BomopoaHsiii moka3areas. IoHHOE IpOn3BEACHUE BO-
b,

30. OnexTponutudeckas aucconmanusa. CremeHp aucconuanuu. KoHcTanTa
JACCOLAALINH.

Bomnpocs! ajis1 npoBepku ypoBHs o0yueHHocTH «Y METD»

31. VkaxuTe TUN KPUCTALIUYECKON PEIIeTKH B TBEpAbIX Kpuctamiax: H,O,
SiC, C (anma3), Ti, Na;COs. IIpenckakute ux mpuMeHEHHE.

32. DHTponus U €€ 3aBUCUMOCTh OT TEeMIIEPATypPbl, IPAKTUYECKAsT 3HAUNMOCTh
MOHSTHSI.

33. OyHKIUS COCTOSHHS CUCTEMBI KaK 00IIee CBOMCTBO BCEX TEPMOIMHAMUYC-
ckux BennunH (AH, S, AG), ux pacuer.

34. O1ieHKka peakIMOHHOW CMOCOOHOCTH M YCTOMYMBOCTH BEIIECTB MO 3HAYe-
HUSM UX TCPMOIUHAMUYICCKUX (QYHKITHH.

35. [IpakTuyeckoe 3HaUeHUE TepMoAnHaMuueckux BenuuuH (AH, S, AG) mis
pelteHus mpo0IeM TEXHUKH 0€30MTaCHOCTH.

36. [Tpunun Jle-Illarense. Ero ynuBepcanbHOCTh. Ilpumepbl 00paTuMbIX
MPOIIECCOB (PACTBOPUMOCTD, IEKTPOXUMHUYECKHUE MPOIIECChl) U YCIOBUS UX CMEIe-
Hus. Koncranrta paBHoBecus. E€ ¢pusnueckuii cMbIcT.

37.3akoH Payns. Ero cyTh 1 mpakTuueckoe 3HaYEHHeE.

38. lucconmanms Boabl. BomopoaHelii mokasarenb. IoHHOE Mpon3BeieHuEe BO-
b1

39. Dnextponutuyeckas auccormanus. CreneHb aucconuanuu. KoHcTaHTa
JIMCCOLUALINY.



40. lnucconmanus Boabl. Bonopoausiii mokaszarens PH u ero BiusiHuE Ha XOA
npoueccoB. KucioTHele 10K IH.

41. CoctaB npupoaHbix BoA. JKecTKocTh BOAbI (BpeMEHHass U IOCTOSHHAs).
Crioco0bl CHUKEHUS AKECTKOCTH BOJIBI.

42. I'maponus. KoHcTaHTa U cTeneHb THAPOIN3a.

43.BemectBo B pacTBope. Boja xak cpea M Kak copeareHT. DJIEKTPOJIMTHI.
VYcnoBus HEOOPaTUMOCTH HOHOOOMEHHBIX PEAKIIHIA.

44. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKUMU. OKBUBAJNEHTHL. (CTeneHb
OKHUCJIEHHS 3JIEMEHTA B XUMUYECKHUX COCIUHECHHUSIX.

45. NUnxenepHas xuMus. OxapakTepU3ylTe BaKHEWIIUME TEMbl 3TOro OJIOKA.
Kakue TeMbl Hanbosnee MpuMEHUMBI B Ballieit mpodeccun?

46. Metamibl. U3HKO-XMMUYECKHE CBOMCTBA MeTaIoB. X o6ocHOBaHueE.

47. BaxHeillllne KOHCTPYKIIMOHHbIE MaTepuaibl (METaibl, CIUIaBbl, MOJUMeE-
pel). Kak ymyumuth CBOMCTBa cIjlaBa M IJIACTMACCHI (TBEPAOCTh, XKapOCTOUKOCTH,
KOPPO3HOHHYIO YCTOMYHUBOCTB ).

48. DnexTpoxuMHuUyecKkrue mpouecchl. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pe-
aKIMM Kak MCTOYHHK 3Hepruu. J/IC raJbBaHU4YECKOTO 3JIEMEHTA U IIPUpPOJAa MeTal-
na.

49.JIBa Tuna 3JEKTPOXMMHUYECKUX IMPOLECCOB — MEPEX0]] XUMUYECKON 3HEp-
TUU B DJIEKTPUYECKYIO U HAa000poT. BaxkHelnas KOIMYECTBEHHAs] XapaKTEPUCTUKA
npouecca. E€ puznueckuii CMbICI U IPAKTUYECKOE MPUMEHEHHE.

50. DIeKTpOXUMUYECKHE TPOIIECCHI, UX 0COOEHHOCTH. PaccMoTpuTe ux ¢ TpEX
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOAUHAMUYECKON, KHHETUYECKOM.

51. DnexkTpoXUMHUYECKHE MPOLECChl. TepMOIMHAMHKA AIEKTPOXUMHUYECKUX
npoieccoB. OCHOBHBIE YCIOBHS TPOTEKAHUS JIEKTPOXUMUUYECKUX MPOLECCOB.

52. Teopust ranpBaHUYECKUX DJIEMEHTOB. DHU3UYECKHUI CMBICT 3JIEKTPOIHOTO
noreHuuana. Ero cBs3b ¢ n300apHBIM MOTEHIIUATIOM.

53. MexaHu3M BO3HMKHOBEHHS 3JIEKTPUUECKOrO TOKA B rajibBaHUYECKOM 3JIe-
MEHTE. DJIEKTPOIHbIE MOTEHIIMAJbI. Ta0auIa CTaHAaAPTHRIX OTEHIIUAJIOB.

54. Y cTpoicTBO TaqbBaHMUECKOTO deMeHTa. Pacuer 31eKTpoABMKYIIEH CHIIbI
raJbBaHUYECKOI0 3JeMeHTa. Y paBHeHue HepHcTa. Tumbl akkyMyJiaTOpOB.

55. JIBoiiHOM dJeKTpUUYecKui cioi. YcimoBus ero obpasoBanHus. OCHOBHOE
AIEKTPOXUMHUYECKOE YPABHEHHE MPEBPAICHUS SHEPTUU.

56. Dnextponus. 3akonbl Dapanes. [lepenanpspkenue. Beixon 1o Toky.

57.Koppozust metamioB. Knaccudukanus xkoppo3noHHBIX MpoieccoB. [loms-
puzanusi. Crioco6 3auuThl OT Koppo3uu. Kopposus ¢ KUCIOpoaHOM, BOAOPOIHOM Je-
MOJIIpU3ALIAEH.

58. DnexTpoxumMHuueckas KOpposus, €€ CTPYKTypHOE, TEePMOJAMHAMUYECKOE U
KMHETHYECKOE OMUCaHue. 3alluTa METalIoB OT Koppo3uu. Jlenonspusanusi.

59. Mcnionb3oBaHue 3JIEKTPOXUMHUUECKHUX POLECCOB B MHKEHEPHON MPAKTHKE:
XUT, 3ammra METaUI0B OT KOPPO3HH, JJIEKTPOIIN3 C PACTBOPUMBIM aHOJIOM.

60. 'eTeporeHHbple OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKLIMU B PAaCTBOpax.
Nx MexaHu3M U npaktudeckoe ucnoib3oBanue (XUT, anekTponus, 3amura OT KOp-
po3un).



Bonpocs! 15 npoBepku ypoBHs1 00yueHHocTH «BJIAJIETH»

61. Beigenure BajeHTHBIE OpOUTANI ATOMOB aTFOMUHMUS, KPEMHUS, BAaHAMS.

62. YkaxuTe, B KAKOM HaIlpaBJICHUHU MOBBIIIAETCS YCTOMUYMBOCTh KAPOOHATOB:
MgCOs;(k); CaCOs(k); BaCO3(k).

63. Beruucnure teroBoit adpext AH peakiuu

2CH4(F) = CzHe(F)+H2(F).
64. IloueMy npu U3MEHEHUU JABJICHHS CMEIIAETCS] PABHOBECHE CHCTEMBbI
AHCI(T) + O2(T) < 2H,0(1) + 2Cly(T)
U HE CMeIIaeTcsi paBHOBecHe cucTeMbl Ha(T) + Jo(T) < 2HJ(T)?
Hanmummre Beipaxkenue Kp s KaxKI0W U3 CUCTEM.

65. Ha ocHoBe 3HaueHuii Kn omnpenenure, B KaKyl0 CTOPOHY HOMIET MpoLecce

(AG)
2[Ag(NH3)2]+ +Zn < [Zn(NH3)4]2+ + 2Ag

Kak nmuccounnpyrot 3Tv COEIMHEHUS B BOJIHBIX pacTBOpax?

66. CocTaBbTE IEKTPOXUMUYECKYIO CXEMY MEJHOMArHMEBOrO rajibBaHUYE-
CKOTI'0 JIEMEHTA U 3JIEKTPOIHBIE IpoLecchl BO BHyTpeHHel nenu. Onpenenure S/C.
CocTaBbTe cxeMy TOKOOOpa3yIoIel peakiliu.

67. PactBop comepsxut nonsl Fe2*, Bi**, Pb?* B omuHakoBoli KOHIEHTpayu. B
KAaKOM MOCIeA0BATEIbHOCTH OYIyT pa3psaThCs 3TU MOHBI IPH JIEKTPOJIU3E pac-
TBOpa?

68. Kakoe arperatHoe cOCTOSIHAE TUIIMYHO JJ1s1 BOAbI? 1louemy Bosa nmpakTu-
YECKU HE MPOBOJUT AIEKTPpUUECKHUI TOK? OTBETHI 0OOCHYHTE.

69. K 1 M3 xecTkoii Boasl mpubasunm 132,5 T kapOonara Hatpus. Ha ckonbko
MUJUIUTPaMM - 3KBUBAJIEHTOB TOHU3UJIACH KECTKOCTh?

70. Beruuciure DJIC snemenra (-) Cd/Cd**//Ag*/Ag (+), eciu KOHIIEHTpauUs
Cag+-= 0,1 1 Ccg® = 0,001 -non/.

71. Kakue nponeccel MpoOMCXOAAT Ha aHOJE U KaTOAE MPHU IEKTPOJIU3E pac-
tBOpa FeCl,, eciu anekTpoIb:

a) YrOJIbHBIE;

0) kese3HbIe?

72. Paccuntaiite 9J1C u usmMeHeHue n300apHO-U30TEPMUYECKOTO MOTECHIINAIA
peaKkiMu, eclIi KOHUEHTPALMX HOHOB IIMHKA U cBHUHIIA paBHbI 0,01 MOJB/1.

73. IloueMy Heb3s1 CKPEIUIATH JKEJIE3HbIE TUIACTUHBI MEXIY COO0N METHBIMU
BUHTAMH, & MEJHbIE — jKkeJie3HbIMU? COCTaBbTE DJIEKTPOHHBIE YPaBHEHUS MTPOLIECCOB,
KOTOpbIE OYAyT MPOTEKATh PHU HEMPABUIILHON COOPKE KOHCTPYKIIUH.

74. Kakue BeniecTBa U B KAKOM KOJIMYECTBE BBIACIAIOTCS HA YTOJIbHBIX DJIEK-
TpoJlax mpu 3ekTpoiuse pactBopa KBr B Teuenue 14. 35mun npu cumne Toka 15A.

75. JIBe Kene3Hple NIIaCTUHKYU, YACTUYHO MOKPBITHIE, OJTHA OJIOBOM, Ipyras -
MEJIbI0, HaXOIATCS BO BJIAXKHOM Bo3yxe. Ha kakoii U3 3TUX TUIACTHHOK ObICTpee 00-
pasyercs pkaBuniHa? [Touemy? OTBET MOATBEPIUTE COCTABICHUEM BJIEKTPOHHBIX
YPaBHEHUH aHOJIHOTO ¥ KaTOAHOTO MPOLECCOB KOPPO3UHU ITUX ITACTUHOK.

76. Kax Brusiet pH cpeibl Ha CKOPOCTh KOPPO3UU keje3a u amomunus? 11o-
yemy? CocTaBbTE IEKTPOHHBIE YPABHEHHS aHOJHOI'O M KaTOIHOT'O ITPOLIECCOB KOP-
PO3HH 3THX METAJUIOB B PAa3HbIX CpEIax.



77. Ilpennoxxute KaTo{HOE MOKPBITUE JJIs 3aIIUTHI MEAU OT aTMOChEepHOU
Koppo3un. COoCTaBbTE IIEKTPOHHBIE YPABHEHUS KATOAHOTO U aHOJHOTO IIPOLIECCOB B
CJIy4ae HapylIeHUs CIUIOITHOCTH HOKPBITHS.

78. Ilpennoxure aHOHOE MOKPBITHE JJIS 3aIIUTHI IUHKA OT Koppo3uu. Co-
CTaBbTE DJICKTPOHHBIE YPABHEHUSI KATOJHOTO U aHOJIHOTO MPOLIECCOB B KUCIIOW Cpee
B CIIy4ae HapYILICHUS CIUIOIIHOCTH MOKPBITHUA.

79. OOBSCHUTE C TOYKU 3PEHUS DJIEKTPOXUMHUUECKON KOppo3uH (00pazoBaHUs
MUKpOTaJIbBaHOIApP) SIBJIEHUE O0ECHMHKOBAHUS JIATYHU (CIUIAB MEIH U LIMHKA).

80. B panuonpubopocTpoeHUN HEPEeaKO HCIONMB3YIOT KOHTakThl Al-Au. C ka-
KOH JeNoJIIpu3alHel MpOoTeKaeT KOPPO3Hsl TAKOr0 KOHTaKTa B KHCIbIX cpenax? Co-
CTaBbTE DJICKTPOHHBIE YPABHEHUS ITPOLIECCOB.

81. Ilo 3amaHHBIM KOOpAMHATaM (HOMEp NEPHOJA, HOMEpP TPYIIbI) HalauTe
aneMeHThl B [lepuoanueckoit cucreme:

a)4,VIB; 06)5,VA, B)3,VIA; 14,VB; )5 1lA, ¢e)4,IB

Ykaxurte, TMaMarHUTHBIMU WUJTU TIapaMarHUTHBIMU OYlyT HEUTPaIbHbIE aTOMBI
YKa3aHHBIX 2JIEMEHTOB.

82. UeM oTiM9aeTcst MOCIE0BATEIILHOCTD 3aII0JTHEHHS AJIEKTpoHamMu d — 37e-
MEHTOB OT S- U P- 3eMeHTOB? Kak 3T0 pa3nuune 0TpakaeTcs Ha UX CBOMCTBaX?

83. Y Kakoro u3 3J€MEHTOB — JIUTHS, 113U WU OepusuIHsl OOJIbILIE SHEPT U
noHm3zarmu? Cruenante BBEIBOJ O XUMUYECKHUX CBOMCTBAaX UX aTOMOB.

84. Kaxue u3 snementoB N wiu P, S nim Se mposBistoT 6oiee OKUCITUTENbHbIE
cBoiictBa? [louemy?

85. Ykaxure Tl XUMU4eckoit cBs3u B Motiekysiax Nz, NaCl, HF. I[Tpusenure
CXEMBbI IEPEKPBIBAHUS UX SJIEKTPOHHBIX O0JIAKOB.

86. Kak u3MEHAIOTCS XMMHYECKUE CBOMCTBA COEAMHEHNI MapraHIia U Xapak-
TEp CBA3EU B HUX C YBEIMYEHUEM CTEIIEHH OKHCIICHUA?

87. Kak u3meHseTcsi 3HEPTUsl CBA3U IIPU NEPEXO/IE OT KOBAIICHTHOM CBSI3M K
BOJOPOJIHOM, OT BOJOPOJHOM CBSI3U K IPYTUM BHJAM MEXMOJIEKYJIIPHOTO B3aHMMO-
JIEUCTBUS.

88. Vkaxute, U3MEHSAETCS JIU SHTPOMHS HU30JIUPOBAHHON CHCTEMBI, B KOTOPOM
mpoTekaroT oopaTuMele (a3oBbIe IEPEXOIbI;

a) HoO(x) <>H0(k) 0) Jo(k) <> Ja(1)

89. Ilpoananusupyiite ypaBHeHue AG=AH-TAS u ykaxwure, kak 3aBucut AG

OT TEMIIEpaTyphbl, €CIIU
a) AS <0, 0) AS >0, B)AS =0

YKaXUTe KpUTEPUIN IIPOTEKAHUSI CAMOIIPOU3BOJIbHBIX PEAKLIMM B 3aKPBITOU CU-
cteme npu AS =0.

90. Ucxons 3 3HAaYCHUH cTaHIapTHOM sHeprun [ moOca peakimii

a) CSy(k) +30,(r) = CO2(r) +2S0x(r);  AG%gg =- 1058 xJIx

0) Al1,0,(k) +.2Cr(x) = Cr,03(k) + 2A1(k); AG95 = + 523 k]JIx

B) 2PbS(x) + 30,(r) = 2PbO(k) + 2S0x(T); AGPgs = - 483 k]Ix

r) Ha(r) +2C(x) Na(r) =2HCN(x); AG95 = + 252 x]Ix
ONPEIEIUTE HAMPABIECHUE X NPEUMYIIECTBEHHOIO CAMOIIPOU3BOJIEHOIO ITPOTEKAHUS

B 3aKPBITOM CUCTEME



