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

1.1. Hesan u 3axa4¥ JMCHUIITTHHBI

Llenpro OCBOECHUS YYEOHOW NUCHMIUIMHBI «XUMUSA» SABIAETCS (POPMHUPOBAHUE Y
o0yJaromuxcss KOMIETEHIINI B COOTBETCTBUU C (pe/iepaIbHBIMU TOCYAapCTBEHHBIMU
00pa30BaTeNbHBIMU CTAHAAPTAMH T10 CIEIUATBFHOCTU U MPUOOPETCHUE UMHU:

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

- YMEHHMI COCTaBJIATh M AHAJU3MPOBAaTh XWMHUYECKHE YpaBHEHHS, IPUMEHATH
(bU3UKO-XMMHUYECKHUE METOJBI JUIsl PEIICHUs 3a/1ad B 00JIACTH B3aMMOCBSI3aHHBIX SIB-
JEHUM M MEeTOoJlaX aHalli3a IMPOU3BOACTBEHHOI'O KOHTPOJIS, COBPEMEHHBIX MaTepua-
JIOB, IPUMEHSIEMBIX B CTPOUTENBCTBE JI CO3JJaHUS TEOPETUUECKOM 0a3bl yCIEIIHOTO
YCBOEHUS CTYJIEHTaMHU CIIEHUAJIBHBIX JUCLUIUINH;

- HaBBIKOB ChEeMa MOKa3aHUN M3MEPUTENbHBIX MPUOOPOB Pa3IMYHON TOUYHOCTH,
IPUTOTOBJIEHUSI PaCTBOPOB TpeOyeMOW KOHLIEHTPALMU ISl TIPOBEACHMSI MCCIIEIOBa-
HUI, aHaJI13a NOJYYEHHBIX NIPU HCCIEA0BaHNU TpadUKOB.

1.2. Komnerenuuu ody4arwuerocsi, 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 MPOIPAMM:

HNuaukarop Pe3ysbTaThl 0OCBOCHHS YUeOHOM IMCUUIIIHHBI

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 JJISl pe- |-CTPOEHHE BEIIECTBA HA COBPEMEHHOM YPOBHE,

HIEHUS PEAMETHO- pacyeTbl KOHIEHTPAIMKU PacTBOPOB, IPOU3BEACHUS PACTBOPHUMOCTH;
npodmanLIx 3aJga4 - MCXAaHU3MBbI U YCIIOBUA NPOTCKAHHUA XUMHUYCCKUX peaKHHﬁ, npea-
BUJIETh UX PE3YJIbTaTHI,

OMpeACIIATE BOSMOKXHOCTD YIIPABJIATE XUMHUYCCKUM IIPOLCCCOM Ha
OCHOBAHMHU YHEPTEeTHUECKUX OIIEHOK, IPOBOJIUTH PEAKIH OBICTpee
Y B HY)KHOM HaIpaBJIEHUHU U MPU YCIOBUIX Haubojee MpruemMiIeMbIX
JUTS TPOM3BOJICTBEHHBIX MaclITa0oB;

YMerh:

- MPOBOJIUTH PACUYETHI M0 OCHOBHBIM 3aKOHAM XHWMHUU JUIS PEIICHUS
poQ)eCCHOHANIBHBIX 3a]1aY;

- co0JII01aTh MEPBI MPEAOCTOPOKHOCTH MPU PabOTE ¢ XUMHUYECKHUMHU
peakTuBamu;

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

Baagern:

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

- HABBIKaMHM aHAJIN3a XUMHUUYCCKUX 3KCHepI/IMeHTOB.




OIIK-1.3. Ilpumenser ecte- |3HaTh:

CTBEHHOHAYYHBIC METOIbI - €CTECTBEHHOHAYYHBIC METO/IbI TCOPETUICCKOTO M IKCIICPUMECH-
TEOPETUYECKOTO M IKCIIEPH- |TaIBLHOTO MCCIICOBAaHUSI O0OBEKTOB, MPOIIECCOB, SBJICHUIA
MEHTAJIBHOT'O MCCJICIOBAHUS |- METOJIbI pacueTa KOHIICHTPAIIMK PaCTBOPOB, MPOU3BEACHHS pac-
00BEKTOB, IPOLIECCOB, SBJIE- |TBOPUMOCTH;

HUH; IPOBOJMT IKCIIEPUMEH- |- MEPBI MPEAOCTOPOKHOCTH MPHU pabOTe ¢ XUMUICCKUMHU PEaKTHBA-
THI 10 3aJJaHHOM METOJUKE U MU,

aHANIM3UPYET pe3yabTaThl VMeTh:

- 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 PEIICHUs 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 TUCHUNJIMHBI (MOYJIs1) B CTPYKTYype 00pa3oBaTe/ibHOI MPOrpaMMbl

VYueOHass IUCHUIINHA « XUMUA» OTHOCUTCS K o0s3arenpHor yactu biioka b1l
«Jlucrunausbl (MOYJIN)».

Kon HanMeHoBaHMe JUCHHUIINHBI Koasl popmMupyeMBbIX KOM-
AUCIHHUILTHHBI NeTeHInii, HHANKAaTOpPOB
OcBauBaeMasi JUCHHUILINHA
51.0.12 | Xumus | OIIK-1 (OIIK-1.2, OIIK-1.3)

IlpexmecTBy0mMe AUCHUNIMHBI

OOpa3oBarenpHasi Iporpamma CpeIHEro
o0miero ooOpa3zoBaHus

JMCUMILUIMHBI, 0CBAMBaeMble MapajieibHO

51.0.09 | duzuxa | OIIK-1 (OIK-1.2, OIIK-1.3)

Iocaenywomume TUCUMIIIMHBI

Bb3.01 BeimonHenue u 3amura BeimyckHo#i kBanu- | OIIK-1 (OTIK-1.2, OITK-1.3)
(uKaMoHHON paboThI

3.00beM quCUMIIMHBI (MOXYJIS1) B 3a4€THBIX ¢IHHUIAX C YKA3aHUEM KOJINY e-
CTBA aKaJIeMUYECKHUX YaCOB, BbIIEJSIeMbIX HA KOHTAKTHYI0 padoTy 00y4aro-
IIMXCH ¢ mpenoaasaresieM (110 BUAAM Y4eOHbIX 3AaHATHI)

U HA CAMOCTOAATEIbHYI0 Pa0oTy 00y4aromuxcst
3.1. Pacnipenesienne o0beMa yueOHOM JUCIUIIMHBI HA KOHTAKTHYI0 padoTy ¢
NpenoaBaTejieM H CAMOCTOSITEILHYI0 Ppa00Ty 00y4aIIUXCs

Bua yuebHo# paboTh Bcero yacos Kypcsi
o y4eOHo- 1
MY TUTIaHy
OO0mmast TPYA0EMKOCTh UCITUTUTAHBL:
- 4acoB 108 108
- 3a4ETHBIX €IUHUIL] 3 3
KonTakTHas padora o0yuawmmxcs ¢ npenojaaBartesieM (Bce- 12,65 12,65

ro), YacoB




AynuTOpHBIC 3aHATHSI, BCETO 12,65 12,65
B T.4. JICKIITUU 4 4
MIPAKTUYECKUE 3aHATHS 4 4
nabopaTtopHbIe pabOTHI 4 4
KA 0,4 0,4
KD 0,25 0,25
CamocTosiTeJIbHAS MOATOTOBKA K dK3aMeHaM 3,75 3,75
B NEPHO/I IK3aMEeHALMOHHOM ceccru (KOHTPOJIb)
CamocTrosiTesibHas pa6oTa 91,6 91,6
B TOM YHCJIC Ha BHITNIOJIHCHUE!
KOHTPOJILHOH paboThI 9 9
pacdeTHO-TpaduIecKoit paboThl
pedepara
KYpCOBOM pabOThI
KYpPCOBOT'O IPOCKTA
Buibl npoMekyTOYHOr0 KOHTPOJIS 3a0 3a0
Texyuuit KOHTPOJIb (BU, KOJHYECTBO) K(1) K(1)

4. Cogepxanue JTUCHUILUIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM
(pa3aenam) ¢ ykazaHMeM OTBEJCHHOI0 HA HUX KOJIMYEeCTBA aKkaJgeMu4e-
CKHMX YaCOB U BH/IOB Y4COHBIX 3aHATHI
4.1. TeMbl U KpaTKOe CO/lep:KaHue Kypca

Pasznen 1 «CTpoeHue BeniecTBay

Tema 1.1 Beenenue.

OCHOBHBIE LIENIN U 33J]a4M Kypca.

XUMUS Kak NIpeaMeT ecrecTBO3HaHusA. [Ipenmer xumuu U ee CBA3b C
JpPYrUMU HayKamH. 3HaY€HHWE XMMHUHU B (DOPMUPOBAHUM HAYyYHOTO MHUPOBO3-
3pE€HMS B U3YYEHHUH NIPUPOJbI U PA3BUTHHM TEXHUKHU. XMMH3aLKsI IPOU3BOICTBA
Y CEJIbCKOT0 X035KCTBa. XUMHUS M OXpaHa OKPYKAIOIIEH CPEbI.

Tema 1.2. CTpoenne aToMa U CHCTEMATHKA XUMHYECKHUX 3JIeMEHTOB

KBaHTOBO - MexaHndeckass Mojellb aroma. KBaHTOBBIE unciaa. ATOMHBIC
opoutamu. [Ipunnun [Maynu. [IpaBuia u mopsa0K 3aM0JIHEHUS ATOMHBIX OpOH-
tasiel. CTpoeHre MHOTOAJIEKTPOHHBIX aTOMOB.

Ilepnonnueckas cucrema snemeHtoB .M. MenpaeneeBa. M3meHenne
CBOMCTB XHMHYECKHX DJJEMEHTOB U HUX coeauHeHUM. OKUCIUTEIbHO-
BOCCTAaHOBHUTEIbHBIC CBOMCTBA 3JIEMEHTOB. 3HAUCHHUE MEPUOIUUYSCKOTO 3aKOHA
JI.1. Menpaeneena.

Tema 1.3. Xumuueckas cBsi3b
OCHOBHBIE THUIIBI M XapaKTEPUCTUKH XUMHUYECKOU CBsA3U. KoBaneHTHas U
WOHHAs CBA3b. METOl BAJICHTHBIX CBS3EH, MOHATHE O METOAE MOJEKYJISIPHBIX
opOutanei. CTpoeHHEe U CBOMCTBA MPOCTEUIIIUX MOJICKYII.




Tema 1.4. Tunsl B3auMoeiiCTBUA MOJIeKYJ1. KoMILUIeKCHBIE cOeIMHEeHUs
OcHOBHBIEC BUBI B3aUMOACHCTBUSI MOJIEKYI. CHUIIBI MEXKMOJIEKYISIPHOTO
B3auMoJielicTBUs. Bomopoanas cBs3b. JJOHOpHO-aKIIENTOPHOE B3aUMOJICHCTBIE
Mosekyi. KommekcHeie coequnenus. KoMIuiekenbl, KOMITIEKCOOOpa3oBaTelH,
JIUTaH/IBI, 3aPs]] 1 KOOPIUHAIIMOHHOE YHUCIIO KOMIUIEKCOB. THUIIBI KOMITJIEKCHBIX
coequHeHui. [ToHATHE O TEOPUAX KOMIUIEKCHBIX COCTMHEHUH.

Tema 1.5 Xumus BemecTsa B KOHACHCUPOBAHHOM COCTOSIHMU
ArperaTHOe COCTOSIHHE BeIleCTBa. XUMUYECKOE CTPOECHUE TBEPIOTO Tea.
AmopdHoe u Kpuctaimmueckoe cocrosiHue BemiecTBa. Kpucramnsl. Kpucran-
JUYECKUE PEIIeTKU. XUMHUYEecKas CBS3b B TBEPHbIX Tenax. MeTaminueckas
CBSI3b M METaJUIbl, XUMHUUYECKasl CBSI3b B MOJYNPOBOJHHUKAX U JTUDJICKTPUKAX.
PeanbHbIE KpUCTAIUIBL.
Tema 1.6 Xumus metaiioB

3aBUCHUMOCTh CBOWMCTB METAJUIOB OT MX IOJIOKEHUSI B MEPUOJMYECKOMN
cuctreme JI.1. MenpaeneeBa. MHTepMETAIUIIMYECKHE COETUHEHHSI U TBEP/bIE
pactBopbl MeTauioB. OCHOBHBIE METOIbI IOJMYYEHUS METAIOB. DPU3UKO-
XUMHUYECKHE MPOIECCHl IPU CBApKe U Maiike MeTayuioB, d - anementsl 1V - VII
rpymi. XuMHs 3JEMEHTOB CEMEMCTBA JKelie3a, UX XMMHYECKHE COCIMHEHUS.
XuMus MIATUHOBBIX METAJIOB. XUMHUSI METAJJIOB MOJTPYIINT MEAU U IIUHKA.

Tema 1.7 XuMusi noj1ynpoBoJIHUKOB
CBepXIpOBOIAIIME MaTEpUANIBl. JJIEMEHTHbIC TONYNnpoBoAHUKHU. [lomympo-
BOJITHUKOBBIE coeAuHEHUs. DPUBHKO-XUMUYECKUE CIOCOObl 00pabOTKH MOJy-
IIPOBOJIHUKOB.

Pa3znen 2 «O01ue 3aKOHOMEPHOCTH XMMHYECKHUX MPOIECCOB)

Tema 2.1. JHepreTuka XMuMHU4YECKHUX NMPOLECCOB. XMMUYECKOE PABHOBECHE.

OHepreruueckue 3QPexTsl XUMUYECKUX peakuuil. BHyTpeHHss sHeprus
u sHTanbnus. Tepmoxumus. 3akoHsl ['ecca. DHTanbnus 00pa30BaHUs XUMUYeE-
CKHUX COEIMHEHHW. DHTPONMS M €€ MU3MEHEHUE NPU XMUMHYECKHX Ipoleccax.
Oueprust ['u60ca u sneprust I'enbmronbla U €e U3MEHEHHE NMPU XUMHUYECKHUX
IpoIeccax. Y CIOBUS CAMONPOU3BOJIBHOTO paBHOBecusA. KoHcTaHTa paBHOBE-
CHSl U €€ CB3b ¢ TepMoAnHamMuueckuMu pyHkuusmu. [punnun Jle — [laTenne

Tema 2.2. PapHoBecHe B reTepOreHHbIX CHCTEMAaX

XUMHUYECKOE paBHOBECHE B T€TEPOTeHHBIX cucTteMax. da3oBoe paBHOBe-
cue u mpaBmwio ¢a3. PU3NKO-XUMUIECKUI aHATTN3 JIBYXKOMITOHEHTHBIX CUCTEM.
Pacnipenenenne TpeThero KOMIIOHEHTa MEXKIY JBYMS HECMEIIMBAIOIIMHUCS
xKugakocTsaMu. Dkcrpakmusi. Copouums. [loBepxHOCTHBIE BemecTBa. AncopOims.
AcopOIIMOHHOE PAaBHOBECHE.

['ereporennsie aucnepcHble cucTeMbl. KommonaHble CUCTEMBI U UX TO-
ayderue. CTpoeHHE KOJUIOMAHBIX YacTHIl. ArperaTMBHass M KHHETHYECKas
ycroiunBocTh cucteM. Koarymsmus. Omynscun. CycneH3uu



Tema 2.3. XuMuueckasi KHHeTHKA
CKOpOCTh XUMHYECKON PEaKIIMU U €€ 3aBUCMMOCTh OT KOHIICHTpAIUU U
temmnepatypbl. KoHcranta ckopoctu peakiuu. ['omoreHHslit katanus. LlemHbie
peakuuu. OU3NUeCKHe METO/Abl YCKOPEHHS XUMHUYECKUX peakinui. CKopocTh
TeTEPOTreHHBIX XUMMUYECKUX peakiuid. [ eTeporeHHpIii KaTanus

Pa3nea 3 «PacTtBopb»
Tema 3.1 PacTBOpbI

Tumnel pacTBOpoB, CIIOCOOBI BBhIpaKEHUs KOHIICHTpAIMU PAcTBOPOB. 3a-
KOHBbI HJICAIBHBIX PACTBOPOB. PAacTBOpPBI HEANEKTPOIUTOB MU SICKTPOJIMUTOB.
Bomubie pactBopsl amekTponnToB. CUIbHBIC W ClIa0ble JIEKTPOIUTHL. CBOU-
CTBa PaCTBOPOB SJICKTPOJIUTOB.

AKTHBHOCTb. JJEKTPOJUTHYECKAsT AUCCOLMAIMA BOJBL. BoaopoaHsblil
nokasaresb cpeapl. MoHHbIE peakiiuu B pacTBopax. [IpousBeaeHne pacTBopu-
MocTu. bydepHbie pacTBOpHI.

I'mppomus conen. Jlucconmanus KOMIUIEKCHBIX COE€IUHEHUU. Teopus
KHCJIOT U OCHOBAHUU

Tema 3.2 CBoiicTBa pacTBOpPOB.
PactBopuMocTh, OydepHble pacTBOpbl. PaBHOBecHE B reT€pOre€HHBIX CHCTE-
max. dazoBoe paBHOBecue u noHsATHE (a3. Dkcrpakuus. CopOuus. [ToBepx-
HOCTHBIE BenecTBa. AncopOuus. AncopOIMoHHOE paBHOBecHE. ['eTeporeHHbIe
nucnepcHble cuctembl. KosutouaHele cuctemMbl U UX mosydeHue. CTpoeHue
KOJUIOMJHBIX YacTHIl. ArperatuBHasi U KMHETUYECKas YCTOMYMBOCTb CHUCTEM.
Koarymamusa. Omynscuun. CycneHs3uu.

Tema 3.3 XumMus BOIbI

CtpoeHue MOJIEKYJ U CBOWCTBAa BOAbI. JluarpamMma COCTOSIHUSI BOJIBI.
Jlnarpamma MmiIaBKOCTH CUCTEM THIIA BOJa - cojib. KpucTtamnuzanus BOJbl U
BOJIHBIX PACTBOPOB B PAa3JIMUHBIX YCJIOBUAX. XHUMHUYECKHE CBOMCTBA BO/IBI.
B3auMopelicTBUE BOJIBI ¢ MPOCTHIMU BEIIECTBAMM Y XUMUUYECKUMH COCIMHEHHU-
samu. [Tpupoabie BosbI U ux coctaB. JKecTkocTh BOAbl. KotonaHbie BemecTBa
MPUPOJIHBIX BOJl M UX yAaJeHuEe. YMArdeHue u 00eccoiuBaHre BoAbl. MeToabl
OCaXJICHUS, HOHHOTO 0OMEHa U MEMOpaHHBIC METO/IbI.

Paznen 4 «llotumepb»
Tema 4.1 Xumus BsSIKYIIUX BelleCTB
Omnpenenenre W KiaacCU(pUKAIMSA BSDKYIIUX BEIISCTB W HMX CBOWCTBA.
Boznaymiabie U rHapaBiIMdecKue BSOKYIIUE BellecTBa. VI3BECTKOBBIE M THIICO-
BbIe BspKyImue BemiectBa. [loptnananement. [Iporeccsl cxBaTbiBaHUS U TBEP-
nenusi. beron. Koppo3ust 6eToHOB 1 MeTO bl OOPHOBI C HEM

Tema 4.2 DjieMeHTBI OPraHUYeCcKOil XUMHHU
Crtpoenue, kinaccuukaiys U CBOMCTBA OPTaHUYECKUX COCTUHEHUN. YT-
JIEBOJIOPOABI U UX MPOU3BOAHBIE. KpeMHUMOPraHMYECKUE COCTUHEHNS.
CocTaB M CBOMCTBa OPraHMYECKOrO TOIUIMBA. TE€pMOXHMHS TOIUIMBA.



TBepaoe TomuBo U ero nepepadborka. XKuakoe u razoodpastoe Tommso. Ilo-
HATHE O (PUBMKO-XUMHUUYECKHUX IMpoIlecca TOPEHHs TOMIMBa. XUMHUS CMa304HO-
OXJIQXKJIAIOIIHUX CPEACTB, MPUMEHIEMBIX MPU 00pabOTKE METAIOB U CILIABOB.
DU3NKO-XMMUYECKHE CBOMCTBA U MEXAHU3M BO3JEHCTBUSA pabOUUX Cpeia TUli-
PaBIUYECKUX CUCTEM.

Tema 4.3 Oprannyeckue noJJuMepbl MaTepPUAJIbI
Xumus OJIMMEpPOB. MeTos NoJydeHHsI TOJIMMEPOB. 3aBUCHUMOCTh CBOMCTB IO~
JMMEPOB OT COCTaBa U CTPYKTYpPbl. XUMUS MOJMMEPHBIX KOHCTPYKIIMOHHBIX
MaTepruaioB. XUMHUsA KOMIIO3UIIMOHHBIX MaTepuanoB. [lonmmmepHbpie TOKPHITUSA
U Kieu. XUMHS MOJUMEPHBIX AUAJIEKTPUKOB. XHUMHUs MTOJIMMEPHBIX IIPOBOJIHU-
KOB.

Pa3nen 5 «dnekTpoxuMuveckne nNpouecchi»

Tema 5.1. DjieKTpOXUMHYECKHE TIPOIECCHI
OKUCINTETBPHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI: ONPEAECIECHUE, TEPMOANHAMH-
Ka, COCTaBJICHHE YypaBHEHMU peakiuid. OmnpeneneHue, Kiaccuuxanus dJeK-
TPOXMUMHUYECKHUX IpoueccoB. 3akoH Papanes. TepMoaMHAMUKA SJIEKTPOIHBIX
npoueccoB. [ToHsiTue 00 3JIEKTPOAHBIX MOTEHUMANAX. ['anbBaHUYECKHUE 3Iie-
MeHThl. DJIC u ee uzamepenne. CTaHIapTHBIA BOJOPOIHBIN 3JEKTPOJ U BOJIIO-
poaHas LIKana noTeHuuanoB. YpaBHeHne HepHcra. [loteHnumansl meramnye-
CKHMX, Ta30BbIX M OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX AJEKTPOJIOB. KuHeTHnka
AIEKTPOIHBIX MPOLECCOB. DNEKTPOXUMUYECKAA U KOHIIEHTPALIMOHHAS TTOJISPHU-
3aus. OnekTpoaus. [lociaenoBaTenbHOCTh AIEKTPOAHBIX MPOLECCOB. BhIxon
0 TOKY. DJIEKTPOJIU3 C HEPACTBOPUMBIMU U PACTBOPUMBIMHU aHojaMu. [Ipak-
TUYECKOE PUMEHEHUE BIIEKTPOJIN3A.

Tema 5.2. Koppo3usi u 3a11uTa MeTaJJIOB U CIJIABOB
OcCHOBHBIE BBl KOPPO3HH. XHMHYECKAs] KOPPO3USA. ODIEKTPOXUMHUYECKas
koppo3us. Kopposus o nerictBueM OTy»KIaroIuX TOKOB. MeTos 3aluThl OT
KOPPO3HH: JIETUPOBAHUE, DICKTPOXUMHUYECKAsl 3aIlUTa, 3aIIUTHbIE TOKPBITHUS.
M3meHeHue CBOMCTB KOPPO3UOHHOM cpeaibl. UTHTMOUTOpBI KOPPO3UH.

4.2. Conep:kaHue TUCHUIIMHBI (MOAYJIsl), CTPYKTYPUPOBAHHOE 10 TEMaM

Pasznensl u Tembl Bcero uva- Buibl yueOHBIX 3aHATUI
COB I10 AynuTOpHEIE 3aHS-
yueOHOMY THUS1, B TOM YHCIIE CPC
IU1aHy JIK JP | 113
Paznen 1 «CTpoenne BemecrBa»
Tema 1.1 Beenenue. 6 6
Tema 1.2.CtpoeHne aToMa U CUCTEMAaTUKA XU- 6 1 5
MHUYECKUX JJICMCHTOB
Tema 1.3. Xumunueckast cBsizb 6 1 5
Tema 1.4. Tunsl B3auMOACHCTBUS MOJIEKYII. 5 5
KomrmuiekcHbie coeiMHEHUs
Tema 1.5 XuMus BemiecTBa B KOHJIEHCHPOBAH- 5 5
HOM COCTOSIHUU




Tema 1.6 Xumus meTayiion 5 5
Tema 1.7 Xumus noaynpoBOTHUKOB 3) 5
Pa3nen 2 «O01mue 3aKOHOMEPHOCTH XUHMHYECKHX MPOLECCOB)
Tema 2.1. DHepreTuka XMMHUECKUX MPOLIEC- 7 2 5)
coB. XMMHUYECKOE PaBHOBECHE
Tema 2.2. PaBHOBECHE B I€TEPOT€HHBIX CUCTE- 3) 5)
Max
Tema 2.3. Xummnueckasi KHHETHKA 7 2 5
Paznen 3 «PacTBopbD»
Tewma 3.1 PacTBopsI 8 1 2 5
Tema 3.2 CBolicTBa pacTBOpPOB 3) 5)
Tema 3.3 XuMus BOObI 5 5
Pasnen 4 «lloumepbny
Tema 4.1 XuMus BSOKYIIUX BEIIECTB 5 5
Tema 4.2 DneMeHThl OpraHu4ecKoil XUMUHN 5 5
Tewma 4.3 Oprannueckue moJIuMepbl MaTepua- 5 )
JIBI
Pa3nes 5 «JueKTpoXuMHYeCKHE MPOLEeCcChI»
Tewma 5.1. DneKTpoXUMHUECKHE MPOLECCHI 11 1 1 9
Tema 5.2. Koppo3sus u 3aniuTa METALIOB U 2,6 1 1,6
CILUIaBOB
KA 0,4
KD 0,25
KoHTtposb 3,75
NTOI'O 108 4 4 4 91,6
4.3. TemaTuKa NPAKTHYECCKUX 3aHATHH
Tema npakTU4eCcKOTo 3aHITH Konuuectso
4acoB
BCETO
Tema: DHepreTrka XUMUYECKUX MPOIIECCOB. XUMHUUYECKOE PAaBHOBECUE 2
Tema: XuMnuueckast KHHETUKA 2
Bceero 4
4.4, TemaTuka j1a00paTOPHLIX PadoT
Tema npakTU4YeCcKOro 3aHITH Konuuectso
JacoB
BCETO
Tewma: PactBopsl 2
Tema: DIeKTPOXUMHUECKUE MTPOLIECCHI 1
Tema: Koppo3us 1 3a1yMTa METaJNIOB U CIJIABOB 1
Bcero 4

4.5. TeMmaTuka KypcoBbIX padoT (IIPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) YIEOHBIM TIJIAHOM HE MTPEAYCMOTPEHBI.




4.6. TeMaTMKAa KOHTPOJBHBIX padoT

. XUMHUYECKas TCPMOANHAMUKA

. SHCPFGTI/IKa XUMHUYCCKHUX ITPOHCCCOB
. XMMHYECKasi KWHETUKA

. PactBOpsI, ruaponus coseld. XKecTkocTb BOJBI.
. TepMOaMHAMMKA 2JIEKTPOXUMHUYECKUX ITPOLIECCOB

. DNEeKTPOJIN3

. Koppo3us u 3ammura metamion

1
2
3
4. XuMu4eckoe paBHOBECHUE
5
6
7
8

5. Y4ueOHOo-MeTOAMYECKOE o0ecnedeHNe IS CAMOCTOSITeIbHOMH padoThl
00y4arIMXxcs Mo JUCUMILIMHE (MOIYJIIO)

5.1. PacnipeiesieHHe 4acoB IO TeMaM U BHJIaM CAMOCTOSITEJIbHOI padoThl

Paznennl u TeMbl Bcero ua- Bun pabotsl
COB IIO
yueOHOMY
IJIaHy

Tema 1.1 Benenue. 6 PaGorta ¢ nuTepaTypoii, MOArOTOBKA K MpPOMe-

KYTOYHOM aTTECTAllMM U TEKYLIEMY KOHTPOJIIO

3HAHUM, BBIMIOJHEHHE KOHTPOJIBHON pabOThI
Tema 1.2.Ctpoenue aToma u ) Pabora ¢ nutepaTypoii, HOArOTOBKA K IpOMe-
CHUCTEMaTHUKa XUMHYECKUX KYTOYHOM aTTeCTallUM U TEKYLIEMY KOHTPOJIIO
JJICMEHTOB 3HaHUH, BBINIOJIHEHNE KOHTPOJIBHOU PabOTHI
Tema 1.3. Xumunueckast cBsizb 5 PaGorta ¢ nutepaTypoii, MOArOTOBKA K MpPOMeE-

JKYTOYHOM aTTECTAllMM U TEKYLIEMY KOHTPOJIIO

3HaHUi, BBINOJIHEHNE KOHTPOJIbHON pabOThI
Tema 1.4. Tunsl B3auMoaei- ) Pabora ¢ nutepaTypoii, HOArOTOBKA K MpOMe-
cTBUs MoJieKyl. KoMmiuiekcHble KYTOYHOM aTTE€CTAllMM U TEKYLIEMY KOHTPOIIO
COEIMHEHUS 3HAHWUM, BBINOJIHEHHE KOHTPOJIbHON pabOThI
Tema 1.5 Xumus BemiecTa B 5 Pabota ¢ auTeparypoii, mOArOTOBKa K MpPOMeE-
KOHJIEHCUPOBAaHHOM COCTOSI- KYTOYHOM aTTEeCTAllMM U TEKYLIEMY KOHTPOIIO
HUU 3HAHWUM, BBINOJIHEHHE KOHTPOJIBHON pabOThI
Tema 1.6 XumMus MeTanioB 5 PaGorta ¢ nuTepaTypoii, MOArOTOBKA K MpPOMeE-

JKYTOYHOM aTTE€CTAllMM U TEKYLIEMY KOHTPOJIIO

3HaHUi, BBINOJIHEHNE KOHTPOJIBHON pabOTHI
Tewma 1.7 Xumusa nonymnpo- 5 PaGora ¢ nutepaTypoii, HOArOTOBKa K MpOMe-
BOJIHUKOB KYTOYHOM aTTEeCTAllUM U TEKYLIEMY KOHTPOJIIO

3HAHUM, BBINOJIHEHHE KOHTPOJIbHON pabOThI
Tema 2.1. DHepreTuka Xumu- 5 Pabora ¢ nuteparypoii, HOArOTOBKa K MpoMe-
YECKHX IMTPOLECCOB. XUMHUYE- JKYTOYHOM aTTECTAllMM U TEKYHIEMY KOHTPOJIIO
CKO€ PaBHOBECHUE 3HaHUi, BBINIOJIHEHUE KOHTPOJIBHOU PabOTHI
Tewma 2.2. PaBHOBecHE B reTe- 5 Pabota ¢ auTeparypoii, mOATOTOBKA K MPOMeE-
POTEHHBIX CHCTEMAaxX KYTOYHOM aTTE€CTAllUM U TEKYLIEMY KOHTPOJIIO

3HAHUM, BBINOJIHEHHE KOHTPOJIbHON pabOThI
Tema 2.3. Xumuueckasi KuHe- 5 Pabora ¢ nuteparypoii, HOArOTOBKa K MpoMe-
THKa JKYTOYHOM aTTECTAllMM U TEKYHIEMY KOHTPOJIIO

3HaHUi, BBINOJIHEHNE KOHTPOJIBHON pabOTHI
Tema 3.1 PacTtBopsI 5 Pabora ¢ auTeparypoii, mOATOTOBKa K MPOMeE-

KYTOYHOM aTTEeCTallUM U TEKYLIEMY KOHTPOJIIO
3HaHWH, BBITIOJHEHNE KOHTPOJIBbHON paboThI




Tema 3.2 CBoiicTBa pacTBOPOB

Pabora ¢ auTeparypoii, mOATOTOBKa K MPOMeE-
KYTOYHOM aTTECTallUM U TEKYLIEMY KOHTPOJIIO
3HaHUH, BBIMIOJHEHNE KOHTPOJIBbHON PabOThI

Tema 3.3 Xumus Bozbl ) Pabora ¢ nuteparypoii, HOArOTOBKa K MpoMe-
’KYTOYHOM aTTeCTallMM U TEKYLIEMY KOHTPOJIIO
3HaHUH, BBINIOJIHEHNE KOHTPOJIBHOU PabOTHI

Tema 4.1 XumMus BSOKYIIHX 5 Pabora ¢ auTeparypoii, mOArOTOBKa K IPOMeE-

BELIECTB KYTOUHOH aTTeCTallMi U TEKYLIEMY KOHTPOJIIO
3HaHUM, BBINOJIHEHNE KOHTPOJbHON paboThI

Tema 4.2 DnemMeHTbl OpraHu- ) Pabora ¢ nuteparypoii, HOArOTOBKa K MpoMe-

YECKOW XUMUU ’KYTOYHOH aTTeCTallMM U TEKYIEMY KOHTPOJIIO
3HaHUH, BBINIOJIHEHNE KOHTPOJIBHON pabOTHI

Tema 4.3 Opranuyeckue 1o- 5 Pabora ¢ auTeparypoii, mOATrOTOBKa K IPOMeE-

JMMEPBI MaTepHUaIbl KYTOUHOH aTTeCTallMi U TEKYIEMY KOHTPOJIIO
3HaHUM, BBINOJIHEHNE KOHTPOJbHON pabOThI

Tema 5.1. Dnexkrpoxumunye- 9 Pabora ¢ nutepaTypoil, HOArOTOBKA K IpOMe-

CKHE IIPOLIECCHI ’KYTOYHOM aTTeCTallMi U TEKYIEMY KOHTPOJIIO
3HaHUH, BBINIOJIHEHNE KOHTPOJIBHON PabOTHI

Tema 5.2. Koppo3us u 3amura 1,6 Pabora ¢ nutepaTypoil, HOArOTOBKA K IpOMe-

METAJIJIOB U CILIABOB ’KYTOYHOM aTTeCTallMi U TEKYIEMY KOHTPOJIIO
3HaHUH, BBINIOJIHEHUE KOHTPOJIBHOU PabOTHI

NTOI'O 91,6

5.2. IlepeyeHb y4eOHO-METOAUYECKOI0 O0eCleYeHUus JJA CAMOCTOATE Ib-

HOW padoThI CTY/IEHTOB ¢ YKA3aHHE MeCTA UX HAXOMKICHU:
- yueOHas nurepatypa — oubnuoreka prmana u IbC;
- METOJUYECCKHE PEKOMEHAITMH TI0 BBITTOJTHEHHIO KOHTPOJIBHON pabOTHI;

- METOJUYECKHE PEKOMEHAAINH 110 CAMOCTOSITEIbHON paboTe — calT unana.

6. @oH/1 OLIECHOYHBIX CPEACTB /ISl MPOBEJACHUSI IPOMEKYTOYHOM aTTecTa-

UM 00y4AIOIIUXCA M0 JUCHHUIINHE (MOTYJIIO).

CocraB ¢oH1a OLIEHOYHBIX CPEACTB

Bun onieHOYHBIX CpenicTB

KommuectBo

Texkymuii KOHTPOJIb

KonTponbHas pabota

1

KypcoBas pabora (KypcoBOi MPOEKT)

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

ITpoMe:KyTOYHBII KOHTPOJIb

3ader ¢ OLEeHKOU

1

@DOHJT OIIEHOYHBIX CPEACTB MPE/ICTABIICH B MPUJIOKEHUU K pabodel mporpam-

MC€.




7. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOU JIUTEPATYPbI

7.1. OcHOoBHas JqUTEpaTypa
ABTODBI, cOCTa- 3ariaBue WUznarenscTBO, TO Komnnu-Bo
BUTEIU

JI1.1 I'muaka, H.JI. OOmast XxumMus B 2 T. Mocksa: FOpaiir, 2020. - Onek-
Tom 1 : yueOHUK 17151 357 c. - Pexxum noctymna - | TpOHHBIN

BY30B https://urait.ru/bcode/4515 PEKUM

61

JI1.2 I'muaxka, H.JI. OOmast XumMus B 2 T. Mockaa: FOpaiir, 2020. - Onek-
Tom 2 : yueOHUK 17151 383 c. - Pexxum noctyna: | TpOHHBIN

BY30B https://urait.ru/bcode/4515 PEKUM

62

JI1.3 | MapreiHoBa T.B. XuMus: yueOHUK U Mocksa: FOpaiit, 2020. - DJek-
MPAKTUKYM JIJIsI By30B 368 c. - Pexxum noctymna TPOHHBIN

https://urait.ru/book/himiy PEKUM

a-450500
7.2. JlonoJiHATEIbHAS JIUTEpaTypa

JI2.1 | ApremoBa D.K., | OcHnoBsl 00me#t u 6no- | Mocksa: KauoPyc, 2020. - Jnek-
Hmutpues E.B. OpPraHUYEeCKON XUMHH : 248 c. - Pexxum noctyna TPOHHBIN

y4eOHOe mocodue https://www.book.ru/book/ | pexum

933961

JI2.2 | A6aynnaeB M. I'. | Opranuueckast xumusi: | Maxaukana: 'Y, 2018. - Oek-
yuebHoe rocobue 158 c. - pexxum joctyna: | TPOHHBIN

https://e.lanbook.com/boo PEKUM

k/158330

8.Ilepeyennb pecypcoB HHPOPMAIUOHHO - TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHeT", HEOOXOAUMBIX /IJIsl 0CBOEHMSI TUCIUIIUHBI
1. OdunmaneHeIil caT prirana

2. DNeKTpoHHasi OMOIMOTEYHAs CHCTEMa
3. [TouckoBeie cuctemsl «SHIEKCY, «Google» s focTymna K TeMaTHIeCKUM HHQOP-
MaIlMOHHBIM PECypcaM.

9.MeToanuyeckue yKa3zaHus JJIs 00y4aroIMXCsl 10 0CBOCHUIO M CIIUTIIUHbI

B nporuiecce ocBoeHUs TUCIMIUIMHBI CTYIEHTHI JOJIKHBI TOCETUTD JIEKITMOHHBIC

U TpPaKTUYECKHUE, JaOOpaTOpHBbIC 3aHATHS, MPOBOJIUTH CAMOCTOSITENIbHYIO DPaboTy,
BBITIOJTHUTH KOHTPOJILHYIO Pa0OTYy, CIaTh 3a4ET C OILICHKOM.
JIeK1IMOHHBIEC 3aHSATHS COCTABJISIOT OCHOBY TEOPETHUECKOTO O0yUEHHUsI, BKITIO-

4aloT B ce0sl CHCTEMAaTU3UPOBAHHBIC OCHOBHI 3HAHUM MO JWCIUIUIMHE, KOHIIEHTPU-
PYIOT BHUMaHHE OOyJarOIINXCS Ha HAauOOJIee CIOKHBIX U Y3JIOBBIX BOMIPOCAX XUMUHU.
B xone nexuwmii mpenogaBaTeNb U3JIaraeT U pa3bsCHIET OCHOBHBIE, HAOOJEE CIIOXK-
HBIE MOHSATHS TEMBI, a TAKXKE CBSI3aHHBIE C HEMl TEOPETUUYECKUE U MPAKTUUYECKUE MPO-
OJIeMblI, 1TaeT PEKOMEH AN Ha BBIMOJIHEHUE CAMOCTOSTEILHON pabOTHI.

B xopne nekuuit cTtyieHTaMm peKOMEHAYETCS:

- BCCTH KOHCIICKTUPOBAHHNC y‘IC6HOFO Marepualia;



https://urait.ru/bcode/451561
https://urait.ru/bcode/451561
https://urait.ru/bcode/451562
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

- oOpaiath BHUMaHUE Ha KaTeTOPUH, MOJIOKEHUS U 3aKOHBI, paCKPbIBAIOIINE
COZIEp’KaHHME TEX WM UHBIX SBJICHUN U MPOLIECCOB, HAYYHBIE BBIBOABI U MpPAKTUYE-
CKHE PEKOMEHJIALINH 110 UX ITPUMEHEHUIO;

- 337]aBaTh MPENO/IaBaTEN0 YTOUHSIOINE BOIPOCHI C LENbIO YICHEHUS TEOpe-
TUYECKUX TOJIOKEHHUM.

JIJist yCTIeIIHOTO OBJaJCHUSI KypcOM HEOOXOJIMMO MOCENIaTh BCE JICKIUH, TaK
KAaK TEMaTUYECKUI MaTepHrall B3aUMOCBSA3aH MEX1y COOOM.

[IpakTHdeckue 3aHATHS - 3TO aKTUBHAs popma ydeOHOTO Tporecca. SBistoTcs
JIOTIOJTHEHHEM JIEKIIHOHHBIX KYpCOB M CaMOCTOSTEIHHON palbOThl 00y4aromuxcs, a
TaKXe CpeICTBOM MPOBEPKU YCBOEHHUS MMM 3HAHUM, TaBA€MbIX HA JICKI[UU U B IIPO-
1[eCCe U3YUYEHHsI PEKOMEHAYEeMOU auTepaTypsbl. [IpakTryeckue 3aHsATHS BKIIOYAIOT B
ce0s perieHue 3aay.

JlabopatopHbie pabOTHI - y4eOHOE 3aHSATHE, B paMKaX KOTOPOTO OCYIIECTBIIS-
€TCs TOT WM WHOW HAYYHBIN SKCIIEPUMEHT, HAMPABJICHHBIN Ha MTOJIYYECHHE PE3yJIbTa-
TOB, UMEIOIIUX 3HAYEHUE C TOYKU 3PEHUs YCIEUTHOTO OCBOCHUS CTyAeHTaMu yueO-
HOU IPOrPaMMBl.

[To pesynbpTaTam npoBeeHHON JabOpaTOPHO PabOTHI CTYJACHTOM BBITOJHSI-
€TCsl OTYET, IJI€ MPUBOJISTCSA BCE HEOOXOAMMbIC BBHIYMCIICHUS, 3aMOTHAETCS Ta0JIMIa
pe3yibTaTOB WJIM JAETCS OMHCAHUE OMNbITAa C 00A3aTEIBHON 3aUChI0 XUMUYECKUX
ypaBHEHUN W BbIBOAOB. Kaayro BBINOIHEHHYIO J1a0OpaTOpHYO0 paboTy CTYAEHT
00s13aH 3allMTUTh; HA 3alIUTE CTYACHT JOJDKEH MMOKa3aTh 3HAHWE TEOPUU U METOJIOB
WU3MEPEHUs, UCIOJIb3YEMBIX B JaHHOU paboTe; yMeTh (POpMyJIHUpOBaTh U MOHUMATh
BCTpeYarouecss B JaHHOM paboTe 3aKOHOMEpPHOCTH; 3HATh ONpPENENIEHUs BCEX
BCTPEUAIOIIMXCS B pab0Te XMMUUYECKUX MOHSITUN U BEJIUYUH; YMETh aHAJIM3UPOBATh
U OOBSICHSATH MOJYYCHHBIC PE3yJIbTaThl U (POPMYITUPOBATH BHIBOIBI.

BaxxHOM 4YacThIO CaMOCTOSITENBHOW pabOTHI SIBIAECTCS UYTEHHE YYEOHOW U
HAay4YHOU JuTepaTyphl. B paMkax caMoCTOSITENbHONW pabOThI CTYJEHT JOJHKEH pac-
CMOTPETh TEOPETUUYECKUN MaTEpUaAJl, KOTOPBIA HE BBIHOCUTCS HA JICKIMOHHBIN KYpC.

YacTeio caMOCTOSATEIbHON pPabOThI SBJISECTCS BBITTOTHEHNE KOHTPOJIBbHON pado-
Thl. [Ipexae 4eM BBIMOJIHATE 3aJlaHusl KOHTPOJIBHOM paboThl, HEOOXOIUMO HU3YUYUTh
TEOPETUYECKUI MaTepuai, 03HAKOMUTHCS C METOJWYECKUMHU YKa3aHUSIMHU MO BBbI-
MOJIHEHUIO KOHTPOJIbHOUM paboThl. KoHTponbHAsA paboTa BKIIOYAET TEOPETUUECKYIO U
MPaKTUYECKYIO YacTh. B pamkax MmpakTHUYeCKOW 4acTh CTyA€HTaM HEOOXOAMMO pe-
IIUTh 3a/1a4M, CTPYIIITUPOBAHHBIE TIO Pa3eiIaMm.

BrlnonHeHue u 3anmra KOHTPOJIbHOM pabOThI SBIISAIOTCS HEIPEMEHHBIM YCII0-
BHUEM JIJIsl IOMYCKa K 3a4eTy ¢ OLEeHKOW. Bo BpeMsi BBINOJHEHUS KOHTPOJIbHBIX padOT
MOYHO TMOJYYUTh IPYIIOBBIC WU UHAUBUyaTbHbIE KOHCYJbTAIIUU Y MpPETo/iaBaTe-
TS

[ToaroroBka K 3a4eTy C OLICHKOM MTPEAIIOIAraeT:

- U3y4YCHUE PEKOMEHIyEMOM JTUTEPATYPHI;

- U3y4YCHUE KOHCIEKTOB JICKIUH;

- BBITIOJTHEHHE | 3aIUTa KOHTPOJIBHON PaOOTHI.



10. Ilepeyenb MH(POPMAIUOHHBIX TEXHOJIOTHI, IPOrPAMMHOIO o0ecneYeHHsl U
HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIIOJIb3YeMbIX
IPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOIO MPOLECCa M0 JMCHUILINHE
[IporpammHoe obecrieueHue aJisi MPOBECHUS JIEKIIUH, TEMOHCTPALIUUA TIPE3EH-
tauuii: Microsoft Office 2010 u BbImIE.

IIpodeccnonanbHble 0a3bl JAHHBIX,
HCI0JIb3yeMble 1JIs1 M3yYeHUs JUCUUILINHBI (CBOOOAHBIN JOCTYII)
Nudopmarmonnas cuctema «EquHoe OKHO J0CTyIa K HH(POPMAITMOHHBIM pecypcam»
- http://window.edu.ru/catalog/resources?p _rubr=2.2.74.7

11.0nucanne MaTepUAJIbLHO - TEXHUYECKOH 0a3bl, HEO0OXO0AMMOM 1151
OCyILIeCTBJIeHHs 00Pa30BaTEJIbHOI0 NIPOLECcca M0 JMCUUIIIHHE

11.1. TpedoBaHusi K ayguTOpusiM (MOMellleHUsIM, KaOMHeTaM) JIIsl POBeAeHusI
3aHATHH € YKa3aHHEM COOTBETCTBYIOLIEr0 OCHAIIEHMSI

VYyeOHass ayautopust AJii NPOBEACHUA YYEOHBIX 3aHATUH, NPETyCMOTPEHHBIX
nporpaMMoil crienuanuTeTa (MPOBENECHUE 3aHATUNA JIEKIIMOHHOTO THWIIA, 3aHITUN
CEMUHAPCKOTO THUIIA, TPYNIOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTAlMM, TEKYIIETO
KOHTPOJII M NPOMEXYTOYHOM  arrectamuu) -  ayauropus Ne  401.
Creunanu3upoBaHHas MeOEIb: CTOJIbl YYEHHYECKHUE - 32 MIT., CTYJIbsl YYEHUUECKHUE -
64 wrT., 10cKa HacTeHHas - | MWT., CTOJI mpenoaaBaTens - 1 WIT., CTyJ NpenoaaBaTens
- 1 mr. TexHuueckue cpeAcTBa OOYUYEHMs: TEPEHOCHON SKpaH, MNEPEHOCHOU
MPOEKTOP, HOYTOYK. Y4ueOHO-HATJIAIHbIe TTOCOOUs, 00ECTIEUNBAIOIINE TEMATUUECKHE
WUTIOCTPALIMM, COOTBETCTBYIOIIME padodeil mporpaMMe JUCUUIUIMHBI - KOMILUIEKT
mpe3eHTalui (XpaHuTcs Ha Kadeape).

11.2. IlepevyeHnb J1a0OpPaTOPHOTO 00OPYAOBAHMS

VYyeOHast ayquTOpHs JUJIsl MPOBEACHUS YyUEOHBIX 3aHITHH, MPETyCMOTPEHHBIX
mporpamMmoit creruanuteTa (IpoBeIeHUEe 3aHATUI CEMUHAPCKOTO Tuma) - Jlaboparo-
pust «Xumust», ayautopus Ne 301. Crneunanu3upoBaHHas MeOENb: CTOJbI yUeHHUYE-
CKue - 15 mr., cTynbs yueHnyeckue — 31 mr., 1ocka HacTeHHad - 1 WIT., CTOJ Mpeno-
naBatens - 1 mr., ctyn npenogaBatens - 1 mT. JlaGoparoproe obopynoBanue: PH -
METp KapMaHHbIU - 2 wT., annapat AAH - 1 wr., Becbl ananutnueckue AJIB - 200M
- 2 IT., BeChl TEXHUYECKHUE C pa3HOBecamu - 4 miT., Hacoc Illunma - 1 mT., mpudop
®3K - 5611 - 1 wt., TepMOMETp AEMOHCTPAMOHHBIN - 1 T., Tepmometp TJI -6 - 1
IIT., CTYIIKA C TIECTUKOM - 2 IT., CTOJ - BUTPUHA 00pa3LoB - § MIT., MOJEIb PEIIETKH
rpadura - 1 1IT., 3JIEKTPOHHBIE BECHI - | IIT., XUMUYECKasi TOCYJa U PEAKTUBBI AJIs
NpoBeNeHUs] JTabopaTOpHbIX paboT, mpubop ana anekrtponusa (6 mr.). YdeOHo-
HaIJISIIHbIE TTOCOOUS - KOMIUIEKT IUIaKaTOB.


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

IIpuioxenue k padoydeil mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIINHE

XUMUA



1. IlepeyeHb KOMNETEHIMI ¢ YKa3aHHeM ITanoB UX GopMUPOBaHMS B MPO-
ecce 0CBOCHHs y4eOHOM I CHUIIMHBI

1.1. IlepeyeHb KOMNIETEHIIMA M HUHIAMKATOPOB
OIIK-1: CnocobeH pemiath MHKEHEPHBIE 3aJaud B MPO(EecCHOHAIBHON Aes-

TEJILHOCTU C UCIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAYK, MATEMAaTUYECKOIO aHa-
JM3a U MOJIEJINPOBAHMS.

Nuaukatop OIIK-1.2. IlpuMeHsieT OCHOBHBIE MOHSTUS M 3aKOHBI €CTECTBEH-
HBIX HAaYK JUJIS peHICHUS IPEeIMETHO-NPOPMIBHBIX 3a/1a4

Nuaukatop OIIK-1.3. [IpumeHsieT ecTeCTBEHHOHAYYHbBIE METOJIbI TEOpETHYE-
CKOTO M SKCIIEPUMEHTAIBHOTO UCCIIEI0OBAaHUSI O0OBEKTOB, POIECCOB, ABJICHUMN; TIPO-
BOJUT SKCIIEPUMEHTHI 110 3aJaHHOM METOJIMKE U aHAIU3UPYET PE3yJIbTaThI

1.2. Drtanbl popMUPOBaHUSI KOMIIETEHIIHII B NIpoiecce
OCBOEHUSI YUeOHOH TUCIHUIJIMHBI

HaumenoBaHue 3Tana Conep:xanue 3Tana Koabl popmupyembix Ha
(BuABI y4eOHOii paboThI) Tane KOMNeTeHIMH, MH-
AUKATOPOB
Oran 1. ®opmuposanue | Jlekiuu, camocrosrenbHas padora | OIIK-1 (OIIK-1.2, OIIK-
TeopeTudeckoil 0a3bl 3HA- | CTYJEHTOB C TEOpEeTHUecKol 0a3o0ii, 1.3)
HUHT MIPAKTUICCKHUC 3aHATHS
Oran 2. ®opmuposanue | [Ipaktuyeckue 3anstus u BbimonHe- | OITK-1 (OITK-1.2, OTIK-
yYMEHUN HHUE Ja00paTOPHBIX padboT 1.3)

Oran 3. dopmupoBaHue | BoinmonHeHne KOHTPOJIBHONW PabOTHI OIIK-1 (OIIK-1.2, OTIK-

HaBBIKOB  MPAKTHYECKOTO 1.3)
UCTIOJIb30BaHUSl 3HAHUH |
YMEHUH
Otan 4. TlpoBepka ycBo- | 3amuTa KOHTpOIbHOU padotsl, 3ader | OITK-1 (OIIK-1.2, OTIK-
€HHOTO MaTepuaa C OIICHKOU 1.3)

2. Onucanune nmokasaresieil 1 KpUTepueB OLCHUBAHUSA KOMIIETCHIMH

Ha pa3/iYHbIX 3Tallax uX (l)Ole/IpOBaHl/Iﬂ, OIINCaHMUC IIKAJ OIICHUBAHUSA

2.1. lloka3aTe/in U KPUTEPUHU OLIEHNBAHUS KOMIIETEHIIM I
HA Pa3JIMYHBIX 3Tanax ux GopMUpPoOBaHUA

Oran popmupo- | Kox xomme- | Ilokazatenu ore- Kpurepun CrniocoOsl o11eH-
BaHUs KOMIIETEH- TEHIUU HUBaHUS KOMIIe- KH
805071 TEHLIUH
Oran 1. ®opmu- OIlK-1 - IIOCELIECHUE JIEK-| - HAJIMYME KOHCIIEKTA | y4aCTHUE B JIHC-

poBanme Tteope- | (OIIK-1.2, | HMOHHBIX W TpaK-| JEKIHMH 1O BCEM Te- | KYCCUU
tuueckod  Gasel | OIIK-1.3) | TMyeckux 3aHATHI; | MaM, BBIHECEHHBIM Ha

3HaHUHI - BEJEHUE KOH-| JIGKIIMOHHOE O0CYX-

CIEKTA JICKITHIA; JIeHUE;
Oran 2. ®opmu- OIlK-1 - BBINOJIHEHHE JIa- | - 3a/aHus JabopaTop- | - HaIllMCaHUE
poBanne ymenuid | (OIIK-1.2, | GopaTopHbBIX pa- | HBIX pabOT BBINOJHE- | OTYETA IO Jia-
(pemenne 3amaun | OIIK-1.3) | Gor; HBI B TIOJITHOM 00beMe | OOpaTOpHBIM

1o oopasiry) pabotam




Oran 3. dopmu- OIIK-1 - HaIW4Yue TIpa- | - KOHTPOJIbHAS paboTa | KOHTPOJIbHAS
poBanue HaBbikoB | (OIIK-1.2, | BUIBHO BBHITIOJ- | UMEET  TOJIOKUTENb- | paboTa
MPaKTUYECKOTO OIIK-1.3) | HeHHOM KOH- | HYI0 PEILICH3UI0 U J0-
HCIIOJI30BaAHUS TPOJIbHOM pabOThI | MyIIEHA K 3alUTe
3HAHUU U YMEHUU
Oran 4. [IpoBepka OIIK-1 - YCIIEIIHAas 3alli- | - OTBETHI HA BCE BO- YCTHBIN OTBET
ycBoeHHoro Ma- | (OIIK-1.2, | Ta KOHTPOJBHOM MPOCHI IO KOHTPOJIb-
Tepuaa OIIK-1.3) | paboTsr, HOU padore;
- 3aUeT C OLICHKOI; | - OTBETHI HA BOIIPOCHI
3ayeTa U Ha JI0IOJIHU-
TeJIbHBIE BOMPOCHI
2.2. Kpurtepuu oueHuBaHMsSI KOMIIETEHIM A

110 YPOBHIO MX C)OPMHUPOBAHHOCTH

Koz xommerenuuy,

YpoBHU cHOPMUPOBAHHOCTH KOMITETEHIIUIN

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

3aKOHOMEPHOCTHU XU-
MUU;

- CTPOEHUE BEUIECTBA
Ha COBPEMEHHOM
YPOBHE,

pacueTsl KOHLEHTpPA-
LIUU PACTBOPOB, MPO-
U3BE/ICHUS PACTBOPHU-
MOCTH;

- MEXaHU3MBbl U YCIO-
BHUA TPOTEKaHUS XH-

MHYECKHUX peakuuu,
NpEeABUAECTh HUX pe-
3yJbTAThI,
YMern:

- TPOBOJUTH PACUETHI
110 OCHOBHBIM 3aKOHAM
XUMHUH JUIS  PEICHHS
npodeccnoHambHbBIX
3ajad;

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

- HaBBIKaMH MpOBEJIe-
HUSI XMUMHYECKUX M3~
MEpEHUN U Pacy€ToB;

- HaBBIKAMHU PEUICHUS
XMUMHUYECKHUX 3a/1a4;

- HaBbIKAMH aHaIW3a
XMUMHYECKHX  JKCIIe-
PHMEHTOB

3aKOHOMEPHOCTH XH-
MU,

- CTPOCHUE BEIIECTBA
HA COBPEMEHHOM
YpOBHE,

pacyeTsl KOHIICHTPA-
IIUH PacCTBOPOB, IIPO-
U3BEACHUS PACTBO-
PUMOCTH;

- MEXaHU3MBI U YCJIO-
BUSI TIPOTEKAHUS XH-
MHYECKUX PEaKIuH,
NpeABUAETh HX pe-
3yJIbTaTHI,
ONpENENATh BO3MOX-
HOCTh YIIPaBJIATh XH-
MUYECKUM  TIpOLec-
COM Ha OCHOBaHMUU
SHEPTeTUYECKHUX
OIICHOK, YMeETh:

- MPOBOJUTH PAcUEThI
II0 OCHOBHBIM 3aKO-
HaM XUMHUHU s pe-
mieHuss  mpodeccuo-
HaJbHBIX 3aJ1a4;

- coOmoaTh Mephl
MPEAOCTOPOKHOCTH
npu paboTe ¢ XUMH-
YEeCKUMH  PEaKTHBa-
MH;

- IPUMEHSTH (PU3HUKO-
XHMUYECKHE METOJIbI
JUTSL pelIeHus 3a7a4 B
001acTH B3aMMOCBSI-
3aHHBIX SBIICHUM;

3aKOHOMEPHOCTH XU-
MUW;

- CTpOEHHUE BEIIeCcTBa Ha
COBPEMEHHOM YpPOBHE,
pacueTsl KOHIEHTPALUU
pacTBOpOB, IPOU3BEIE-
HUS PaCTBOPUMOCTH;

- MEXaHU3MBbI U yCIOBUS
NpPOTEKaHUs  XUMHUYe-
CKMX pEaKUUi, MpeJBH-
JIeTb MX Ppe3yJbTarhl,
ONpeAeNsiTh  BO3MOX-
HOCTb YIIPABJIATH XUMH-
YECKUM IPOLIECCOM Ha
OCHOBAHMUHU SHEpreTHye-
CKHUX OLIEHOK, IpPOBO-
JUTh peakiuu ObicTpee
W B HY)KHOM HampaBJie-
HUU M TPU  YCIOBUSX
HauboJjee MpUEeMIIEMbIX
JUIS TIPOU3BO/ICTBEHHBIX
MacimTaboB;

Ymersn:

- POBOAMTH PACUYETHI 110
OCHOBHBIM 3aKOHaM XH-
MUH UL PEIICHHUS TPO-
(beccuoHaNBHBIX 3a/1a4;

- coOmoaath  Mephl
MIPEIOCTOPOKHOCTU TIPH
paboTe C XUMHUYECKHUMH

peaKTUBaMu;
- TMPUMEHSTH (PUBUKO-
XUMHUYCCKHUEC METOAbI

JUIS peIIeHUs 3a1ad B
00JIacTH B3aUMOCBS3aH-




Baangers:

- HaBbIKaMHU IPOBC-
JEHUS  XHUMHYECKUX
U3MEPEHUN U pacyé-
TOB;

- HaBbIKaMM PCHICHUA
XMMUYECKHX 3a/1a4;

HBIX SBJICHUH;

Baapers:

- HaBBIKAMM ITPOBEACHUS
XUMUYECKUX U3MEPECHUU
1 pacU€ToB;

- HAaBbIKAMHU PELICHUSA
XUMHUYECKUX 33]1a4;

- HaBBIKAMU aHAIM3a | - HAaBBIKAMH  aHaJIHU3a
XMMHYECKUX 9KCIE- | XUMUYECKUX  IKCIIEPH-
PUMEHTOB MEHTOB
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - €CTECTBEHHOHAY4- - €CTECTBEHHOHAY4Y- | - ECTECTBEHHOHAy4HbIE

HbIE METO/Ibl TEOPETH-
YECKOTO M IKCTIePHU-
MEHTaJIbHOTO HCCIIe-
JIOBaHUSI 00OBHEKTOB,
MIPOLIECCOB, SIBJICHUI

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

Ymern:

- MPOBOJUTH PACUETHI
110 OCHOBHBIM 3aKOHaM
XUMHUHM JJIs pellieHust
npodeccnoHaATbHBIX
3anady;

- cobOmogaTh  Mephl
MIPEIOCTOPOKHOCTH
pu padboTe ¢ XuMHu4e-
CKHMH PEaKTHBAMU;
Baaners:

- HaBBIKAMH TIPOBEIE-
HUS  JKCIICPUMEHTOB
M0 3aJaHHOM METO/HU-
Ke W aHaJM3a Pe3yJib-
TaTOB,

- HaBBIKAMU pEIICHUS
XUMHUYECKHX 3a7a4;

- HaBBIKAMH aHAJIA3a
XUMHUYECKUX  JKCIIe-
PUMEHTOB.

HBIE METOJIBI TeOpe-
THYECKOTO M JKCIIe-
PUMEHTAIBHOTO UC-
ClIeZIOBaHUS OOBEK-
TOB, TIPOLIECCOB, SIB-
JeHUN

-METO/IbI pacyera
KOHIICHTPAIUH pac-
TBOPOB, ITPOH3BEIE-
HUSI

- Mepbl TpeaocTo-
pOXXKHOCTU TIpU pado-
Te C XHUMHYECKHMHU
peaKTHBaMu;
Ymers:

- MIPOBOJIUTH PACUETHI
[0 OCHOBHBIM 3aKO-
HAM XHMHHU JUIS pe-
mieHus  mpodeccuo-
HaJIBHBIX 33/1a4;

- coOnromate  Mephl
MPETOCTOPOKHOCTH
npu paboTe ¢ XUMH-
YeCKMMH PEaKTHBa-
MH;

- IPUMEHSATH (PU3HUKO-
XUMHUYECKHE METO]IbI
Baaners:

- HaBBIKAMHU TIPOBE-
JICHUS OKCIEPUMEH-
TOB IO 3a/IaHHON Me-
TOJUKE W aHalIu3a
pe3yIabTaToB,

- HaBBIKAMHU pPELICHHUS
XUMHAYECKHX 3a/1a4;

- HaBBIKAMHU aHaIN3a
XUMHAYECKHX  OJKCITe-
PUMEHTOB.

METO/Ibl TEOPETUUYECKO-
T'O U DKCIIEPUMEHTAIIb-
HOT'O MCCIICJIOBaHUS
00BEKTOB, IPOLIECCOB,
SIBICHUI

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

- MepBl TPEIOCTOPOK-
HOCTHU TIpH paboTe ¢ Xu-
MUYECKUMH  pEaKTHBa-
MU;

Ymernb:

- TMPOBOJIUTH PACUYETHI
10 OCHOBHBIM 3aKOHAM
XUMHH  JUIsI  peIICHUS
npodeccnoHalbHbIX 3a-
nau;

- coOmoaath  Mephl
MPETOCTOPOKHOCTH TPH
paboTe C XUMHUYECKHUMHU

pEaKTUBaMU;
- TNpPUMEHATH (HU3HKO-
XUMHYECKHE  METOIBI

JUISL pelIeHus] 3a1ad B
00J1acTH B3aMMOCBSI3aH-
HBIX SIBJICHUM;

Baapers:

- HaBbIKaMH TTPOBEICHUS
JKCIIEPUMEHTOB 0 3a-
JIAaHHOW  METOJIUKE H
aHaJin3a pe3yJbTaToB;

- HAaBBIKAMHU PpEILICHUSA
XUMHUYECKHX 3a]1a4;

- HaBBIKaMH aHaJIu3a
XUMHYCCKUX  OKCIICpH-
MCHTOB.




2.3. Ikauabl oueHnBanusi GopMHUPOBAHUSI MHIAMKATOPA T0CTHKEHUST KOM-
neTeHuun
a) llIkajia oueHNBaHUS KOHTPOJIbHBIX PadoT

Ikama oneHUBaHUA Kputepuu onennBanus

3auer Bce nHnuKaTophsl TOCTHKEHHI KOMICTECHIMH COPMHUPOBAHBI HA
YpPOBHE HE HUXKe 0a30BOTO.

JlaHbl OTBETHI Ha BCE TEOPETUYECKHME BOMPOCHL. Bce pacuers
BBINIOJIHEHBI BEPHO U HIMEIOT HEOOXOAMMbIE OSICHEHHUS

Hesauer Bce nHaMKaTOpBl JOCTHIKEHUH KOMIIETEHIMN c(hOpMUPOBaHBI Ha
YPOBHE HMKE 0a30BOrO.

B pacyerax momymieHsl OIIMOKH, HEOOXOAMMBIC MOSCHEHUS OT-
CYTCTBYIOT, HMCIOTCS OIINOKHY B TCOPCTUYICCKHUX BOIIPOCAX.

0) llIkana oneHUBaHUSA 3a4YeTa C OLIEHKOM

[IIxana oneHnBaHus Kpurepuu onieHuBanus

OLICHKA «OTJIMYHO Bce mHIMKaTOpHl AOCTHMKEHHH KOMIETEHIIMU C(HOPMHUPOBAHBI
Ha BBICOKOM YPOBHE H CTYJIEHT OTBEYAET Ha BCE JOTOJIHUTEIb-
HBIE BOTIPOCHI.

Teoperndeckoe coaepKaHUe TUCHUIUIMHBI OCBOEHO IIOJHO-
cTbto, 0e3 mpobenoB. CTyJeHT AEMOHCTPUPYET IMOJIHOE COOT-
BETCTBUC 3HaHI/If/'I, YMCHI/If/'I W HABBIKOB IIOKa3aTCJIsIM U KPUTC-
pHSAM OLICHWBAHHS WHIUKATOPOB JOCTHIKCHUS! KOMIETECHIIMU Ha
dopMupyeMOM AHUCUUILIMHONW ypoBHe. Omnepupyer npuodpe-
TEHHBIMH 3HAHUSMM, YMEHMSIMU U HaBbIKAMHU, B TOM YHCJE B
CUTyalusax MOBBIIIEHHOM cl10KHOCTH. OTBEeUaeT Ha Bce BOIIPO-
chbl Ousera 6e3 HaBOJAIIMX BOIPOCOB CO CTOPOHBI MPENoaaBa-
tens. He ucneIThIBaeT 3aTpyHEHNH IPU OTBETE HA JOMOJHU-
TEJIbHBIE BONPOCHI.

OLIEHKA «XOPOLI0» - OauH WHIMKATOp JOCTHXKEHUS KOMIIETEHUUHU c(pPOopMHpOBaH
Ha BBHICOKOM YPOBHE, a OJJUH WHAMKATOP JOCTHKEHHS KOMIIe-
TEHITUU CPOPMUPOBAH HA CPEITHEM YPOBHE;

- BCE MHJIUKATOPHI TOCTIKEHUI KOMITETEHIINH C(HOPMUPOBAHBI
Ha CpedHEM YpPOBHE, HO CTYIEHT apIr'yMEHTUPOBAHHO OTBEYAET
Ha BCE JIOTOJHUTENbHBIE BOMTPOCHI;

- OAMH HMHJUKATOpP JOCTUKEHHH KOMIIETEHIUU CPOPMUPOBAH
Ha CpeHEM YpOBHE, a APYroi Ha 6a30BOM ypOBHE, HO CTYACHT
YBEPEHHO OTBEYAET HA BCE JIOTIOTHUTEIEHBIC BOTIPOCHI.
TeopeTnueckoe coaepkaHWE IUCHUIUTMHBI OCBOCHO IOJIHO-
CThI0, 0e3 mpobenoB. CTyIeHT NEMOHCTPUPYET MOJTHOE COOT-
BETCTBUE 3HAHWI, YMEHUN M HABBIKOB MOKAa3aTellsiM M KpUTe-
pyuAM OLUCHHUBAHUS HHAUKATOPOB JOCTHMIKCHUS KOMIICTCHIIMN Ha
dbopMupyeMOM AHUCHUIIIMHONW ypoBHEe. Omepupyer mpuodpe-
TCHHBIMU 3HAHUAMHU, YMCHUSAMU U HAaBbIKaMHU, €ro OTBET NPCI-
CTaBJISIET TPAMOTHOE M3NIOKEHHE Y4eOHOro MaTepuaia mo Cy-
IIECTBY; OTCYTCTBYIOT CYIIICCTBCHHBIC HETOYHOCTH B (OpMY-
JTUPOBAHUU TIOHATUHN; MPABUILHO MPUMEHEHBI TEOPETHYECKHE
IMMOJIOKCHH, MOATBCPKIACHHBIC IIPpUMEpaMHU. Ha ABa TCOPETH-
YCCKUX BOIIPOCa CTYACHT AaJI ITOJIHBIC OTBCTHI, HA TpeTI/Iﬁ - IIpu
HaBOJIIMX BOIpOcax mpemnojamarens. [Ipu oTBeTe Ha 10-
MOJIHUTCJIBHBIC BOIIPOCHI JOITYCKACT HCTOYHOCTH.




- Bce uHAMKATOPBI JOCTUKEHUI KOMIETEHIUH C(hOPMUPOBAHBI
Ha 6a30BOM ypOBHE;

- OJMH MHAMUKATOP JOCTH)KEHHUS KOMIIETECHIIMH CPOPMUpPOBAH
Ha 0a30BOM YpOBHE, JPYroil Ha CpeIHEM YPOBHE, HO CTYACHT
3aTPyAHSIETCS OTBETUTH Ha JIONIOJIHUTENIbHBIE BOIIPOCHI.
TeopeTnyeckoe coliepKaHue AUCUUILUIMHBI OCBOCHO YaCTUYHO,
HO TpoOJIeMbl HE HOCAT MPHUHLIMIHAIBHOTO Xapakrtepa. Cry-
JICHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI
Y HaBBIKOB I10KA3aTeNsIM U KPUTEPUSM OLICHUBAHUS UHANKATO-
POB JOCTHXCHHSI KOMIETCHIIMH Ha (OPMUPYEMOM IHCIIUILIH-
HOM ypOBHE: JOIYCKAIOTCS 3HAYUTENIbHbIE OIIUOKU, MPOSBIIs-
€TCsl OTCYTCTBUE 3HAHUU IO PSy BOIPOCOB. 3aTPYyIHACTCS OT-
BEYaTh Ha JONOJIHUTEIbHBIE BOITPOCHI.

OILICHKA «YAOBJE€TBOPUTEIb-
HO»

WHaukatop MOCTMKEHUS KOMIIETEHIMH c(opMuUpoBaH Ha
YpOBHE HUXke 0a30BOr0 U CTYAEHT 3aTPyIHSETCS OTBETHTh Ha
JIOTIOJIHUTEIILHBIE BOIIPOCHI.

TeopeTnueckoe colepKaHue AUCLUILUIMHBI OCBOCHO YaCTUYHO.
CTyneHT NeMOHCTPUPYET SBHYKO HEJOCTaTOYHOCTb WJIM I0J-
HOE€ OTCYTCTBUE 3HAHUH, YMEHUW U HAaBBIKOB Ha 3aJaHHOM
ypOBHE C(POPMHUPOBAHHOCTH HHAMKATOPOB JOCTHIKEHUSI KOM-
IETCHIUH.

OLICHKA «HEYAO0BJIETBOPU-
TCJIbHO»

3. TunoBble KOHTPOJILHBIE 32/1aHNUS U HHbIE MaTepPUAJIbl, HEO0X0AMMBbIE JIJIA

OLICHKHU 3HAHMIA, yMEHUI1, HABBIKOB, XapaKTePHU3YOIIUX ITanbI opmupo-
BAHMA KOMIIETeHUM

OTansl (I)OpMI/IpOBaHI/I}I KOM- Tunosslie 3aJaHusAg

KO,[[ KOMIICTCHIINU,

WH/IKAaTOpa MIETCHIIUU (OIIEHOYHBIE CPEJICTBA)
OIIK-1 (OIIK-1.2, | Dran 1. ®opMuUpOBaHUE TEO- | - AUCKYCCHsI: BOMPOCHI st 00CYKIe-
OIIK-1.3) peTrdeckoi 06a3bl 3HAHUN HUs (METOANYECKUE PEKOMEHIAIUU

JUISL IPOBEJICHUS IPAKTUUECKUX 3aHs-
TUHN) NPAKTUYECKUE 3aHATHUS

- HalMcaHue oT4eTa 1o JadopaTop-
HBbIM paboTam

Oran 2. PopMHUpPOBaHUE yMe-
HUM (pelleHue 3a1ayu mo o0-
pasiy)

Oran 3.  ®opmupoBaHuE
HaBBIKOB IPAKTUYECKOIO HC-

- KOHTpOJIbHAs paboTa: nepeyeHb BO-
IPOCOB IO BapuaHTaM (MeToude-

IIOJIb30BAaHMSI 3HAHMM U yMe-
HUU

CKH€ PEKOMEH AN )

Oran 4. IIpoBepka yCBOEHHO-
ro Marepuania

- 3aIIMTa KOHTPOJIBHOHN paboThI
- BOIIPOCHI K 3a4eTy C OLIEHKOH (TIpH-

noxeHue 1)

4. MeToanueckue MaTepuaJibl, ONpeaesiiomye nNpoueaypbl OleHNBAHUS
3HAHUI, yMEHUIl 1 HABBIKOB

3auer ¢ OLEHKOH

[IpoBoauTCS B 3a/IaHHBINA CPOK, COracHO rpaduky y4eOHOro mpoiecca. 3a4eT
npoxoauT B opMe cobeceoBaHUs MO OujIeTaM, B KOTOPBIE BKIIFOYAIOTCS TEOPETH-
yeckre Bompochl. [Ipy BhICTaBIEHUH OLICHOK YUUTHIBAETCS YPOBEHb MPUOOPETEHHBIX
KOMITETCHIIUHA CTyJIeHTa. AYyITUTOPHOE BpeMsi, OTBEIACHHOE CTY/ICHTY, Ha TIOJTOTOBKY
— 30 muH.



KonTtpoJsabHas padora

DTO BHEAyJUTOPHBIN BHUJI CAMOCTOATENBbHON paboThl cTyneHToB. KoHTponbHas
paboTta BKJIIOYAeT B ce0s 3aJjauu, OXBaTHIBAIOIINX M3ydaeMble pa3enbl (pu3uku. Pa-
00Ta BBIMOIHAETCS 110 BapUaHTaM, COTJIACHO MocieHel mudpe mudpa u caaeTcs Ha
MIPOBEPKY.

[Tocne mpoBepku KOHTpOJbHAs padoTa BO3BPAIAETCS CTYIEHTaM JJisi MOJro-
TOBKH €€ 3allHTE.

3amuTa KOHTPOJIBHON PaOOTHI MTPOBOIUTCS HA CECCHH U SBIIICTCS OCHOBAHUEM
JUIS IOMycKa CTyJeHTa K 3a4eTy ¢ oueHkoi. [Ipu 3ammre KOHTPOIbHOM paboTHI CTY-
JIEHTHI JOJDKHBI OTBETUTh Ha TEOPETUYECKHE BOIPOCHI MO TEMATHUKE KOHTPOILHOMN
padoTHL.

TemaTuka KOHTPOJbHBIX PadoT
Xumuyeckasi TepMOJAMHAMUKA
DHepreTuka XMMUYECKUX MPOLIECCOB
Xumuyeckasi KHHETHKA
XUMHUUECKOE paBHOBECHUE
PactBopbl, ruaponus conei. KecTkocTh BObI.
TepMoanHaAMUKa 3IEKTPOXUMUYECKUX MPOLIECCOB
DneKTpoau3
Koppo3us u 3amura MeTamioB

ONoakrwdE

JAuckyccust

[Ipu mpoBeneHUH TUCKYCCHM CTYIEHTaM JUisl OOCYXJIECHUs MpejIaratoTcsi Bo-
IIPOCHI 1O TEME, OTBEACHHON Ha MPAKTUYECKOE WJIU JJA0OpaTOpHOE 3aHATHE (coriac-
HO paboueil mporpamme ydyeOHOW AMCHUILUIMHBI). [Ipu OTBETE Ha BOMPOC CTYACHT
JOJKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTU UCIIOIb3YEMBIX (PU3NYECKUX BETUUUH
U UX CMBICII.

JlaGopaTopHnasi padora

[IpoBenenue 1abopaTOPHBIX pabOT MO3BOJISET CTYACHTaM YIiyOUTh U 3aKpe-
MIUTh TEOPETUUECKUE 3HAHUS, Pa3BUTHS HABBIKOB CAMOCTOSTEILHOTO SKCIIEPUMEHTH-
poBaHus. BKiIrogaeT moAroToBKy HEOOXOIMMBIX JUIS OMbITa (PKCIEpPUMEHTA) TIPHOOo-
pPOB, 000PYyIOBaHMSI, COCTABJICHUE CXEMBI-TUIAHA OMBITA, €0 MPOBEACHUE W OIHCa-
HUE.

IIpakTnyeckune 3aHATHS

[IpakTudeckue 3aHATUSI — METOJI PENPOIYKTUBHOTO 0OydeHHUs, obecrieunBa-
IOIIUM CBSI3b TEOPHUH U MPAKTUKHU, COACHCTBYIOIINI BBIPAOOTKE y CTYJACHTOB YMEHU I
Y HaBBIKOB MPUMEHECHUS 3HAHUU, TIOJYYEHHBIX HA JIEKIHUU U B XOHE CAMOCTOSITEINb-
HOU paboTHI.

[Ipu mpoBeneHUM NPAKTUYECKUX 3aHSITUWA CTYJICHTAM IMPEIJIaraercsi BbINOJI-
HUTH 3aaHUs PA3HOTO YPOBHS CI0KHOCTH.



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-
MHPOBAHUHU HAYYHOTO MUPOBO33peHUs. CTPYKTYPHBIM, TEPMOJIUHAMUYECKHUI U KHHE-
TAYECKUH MTOAXO/IbI, UX CYIIHOCTh U OTJIMYHE.

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

3. IlpaBuio u MOPSAIOK 3aMOJHEHHUsI aTOMHBIX opouTtaneid. CTpoeHue MHOTO-
AIEKTPOHHBIX aTOMOB.

4. Tlpunnun nHauMmenbinedt sHepruu. [IpaBuno ['ynma. Pacnpenenenue siek-
TPOHOB TI0 PHEPTETUUYECKUM YPOBHSIM U MOYPOBHSIM.

5. MoHu3anuoHHBIA MOTEHIMAN, CPOJCTBO K AJIEKTPOHY. IDJIEKTPOOTPUIIA-
TEIBHOCTh. OKUCINUTEIbHO-BOCCTAHOBUTEBHBIE CBOMCTBA DJIEMEHTOB.

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 BelecTBa. [leproinueckuii 3aK0H.

8. OcCHOBHBIE THUIIBI U XaPAKTEPUCTUKU XUMHUECKOU CBSI3H.

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

10. TTonsipHOCTH MOJIEKYJI, JUTIOJIbHBI MOMEHT.

11. MonHas cBs3b. Criocod 006pa3oBaHusi MOHHOW CBsi3u. OTIUYKMEe HOHHOM CBS-
3U OT KOBAJICHTHOM.

12. Cuiibl MEXXMOJIEKYIISIPHOTO B3auMoielicTBus. BogopogHas cBsi3b.

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

14. Kpuctrainudyeckoe U aMop(pHOE COCTOSIHUE BelecTBa. THUIbI KpUCTAILIINYe-
CKHMX pEeleTOK. 3aBUCUMOCTh CBOWCTB BEILECTB OT XapaKTepa CBSA3EH MEXKIy 4acTH-
aMH B KpUCTAJLJIaX.

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

16. JlaiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY (CTPYKTYypa-CBOMCTBA) BEIIECTB HA
Pa3HBIX YPOBHSIX UX OpraHU3allMU: 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 CBOMCTB (OCHOBHBIC TOHSTHUSI, KOJTUYECTBCHHBIC XapaKTEPH-
CTUKHU, TPAKTUYECKOE UCII0JIb30BAHUE).

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



19. O01ue 3aKOHOMEPHOCTU MPOTEKAHUS peakuid. XUMHUUYecKasi TEPMOIUHA-
Muka. Tepmoxumust. TermoBoit addexT peakiuu. DHTanbnus. 3akoH ['ecca.

20.3akonsl ['ecca. TepMOXUMUYECKUE PACUETHI.

21. DHTanenus 00pa30BaHUs XMMUUYECKUX COSAUHEHUN. TermioTa 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 XUMHUECKON PEaKIIHH.

25. XuMHuueckas KMHETUKA. 3aKOH JEUCTBYIOIINX Macc JUIsi TOMOT€HHOM U Te-
TEpPOreHHON peakuuu. TemmepaTypHblii KO3 ULIIMEHT. DHEprusl aKkTUBAIUU 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-
CKO€ PaBHOBECHE XMMHUYECKUX PEAKIUi JaBJIECHUSA, KOHLIEHTPALUU U TEMIEPATYPBHI.
KoHcraHTa paBHOBECHS.

28. PactBopel. Tunbl pactBopoB. ComnbBartanus, rujaparauus. PacTBopbl He-
ANEKTPONUTOB. TemmnepaTypa KUIIEHNS U 3aMEP3aHusl paCTBOPOB. 3aKOH Payiis.

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

30. OnexTponutudeckas aucconuanusi. Cremenp auccormarnuu. KoHcraHTa
JACCOLAALINH.

Bomnpocs! aJs1 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 TeMIEPaTyphl, MPAKTUUYECKAsE 3HAYUMOCTh
MOHSTHSI.

33. OyHKIUS COCTOSHHS CUCTEMBI KaK O0IIee CBOMCTBO BCEX TEPMOJIMHAMUYC-
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) nis
pelteHus mpo0IeM TEXHUKU O€30MaCHOCTH.

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

37.3akoH Payns. Ero cyTh 1 mpakTuueckoe 3HaYEHHeE.

38. lucconmanms Bojabl. Bomopoaneiii mokazaTens. NoHHOE Mpou3BeIeHUE BO-
b1

39. Dnextponutuyeckas auccormanus. CreneHb aucconuanuu. KoHcTaHTa
JIMCCOLUALINY.



40. Iuccoumarnus Boasl. Bomoponubiii mokazarens PH u ero BiausiHue Ha XOJ
npo1eccoB. KUCIOTHBIE TOXKIH.

41.CocraB npupoJHbiX Boj. KecTKOocTh BOJbI (BpEMEHHAsl U IMOCTOSIHHAS).
CriocoObl CHMKEHUS )KECTKOCTH BO/IBI.

42.T'unponus. KoHcTaHTa U cTeneHb TUAPOIN3a.

43.BemectBo B pactBope. Boma kak cpela M Kak copeareHT. DJIEeKTPOJIUTHI.
VYcnoBus HEOOPaTUMOCTH HOHOOOMEHHBIX PEAKIIHIA.

44. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE pPEAKUUU. OKBHUBAJIECHTHI. (CTENeHb
OKHUCJIEHHS 3JIEMEHTA B XUMUYECKHUX COCIUHECHHUSIX.

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

46. Metamibl. U3HKO-XMMHYECKHE CBOMCTBA MeTaLIoB. X o0ocHOBaHueE.

47. BaxkHeillllne KOHCTPYKIMOHHBIE MaTepuaibl (METalibl, CIUIaBbl, MOJHUME-
pel). Kak ymyumuth CBOMCTBa cIjlaBa M IJIACTMACCHI (TBEPAOCTh, XKapOCTOUKOCTH,
KOPPO3HOHHYIO YCTOMYHUBOCTB ).

48. DnexTpoxuMHuUyeckrue mpouecchl. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE pe-
aKIMM Kak MCTOYHHK 3Hepruu. JJIC raJbBaHU4YECKOTO 3JIEMEHTA U MPUPOJA METal-
na.

49.JIBa Tuna 3JEKTPOXMMHUYECKUX IMPOLECCOB — MEPEX0]] XUMUYECKON 3HEp-
TUU B DJIEKTPUYECKYIO U HAa000poT. BaxkHelnas KOIMYECTBEHHAs] XapaKTEPUCTUKA
npouecca. E€ ¢puznueckuii cMbICT U PAKTUYECKOE PUMEHEHHE.

50. DeKTpOXUMUYECKHE MPOIIECCHI, UX 0cOOeHHOCTH. PaccMoTpuTe X ¢ Tpéx
TOYEK 3PEHUS - CTPYKTYPHOU, TEPMOAUHAMUYECKON, KHHETUYECKOM.

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

52. Teopus TalbBaHMYECKUX AJIEMEHTOB. DU3MUYECKUI CMBICT 3JICKTPOIHOTO
noreHuuana. Ero cBs3b ¢ n300apHBIM MOTEHIIUATIOM.

53. MexaHu3M BO3HMKHOBEHHS 3JIEKTPUUECKOrO TOKA B rajibBaHUYECKOM 3JIe-
MEHTE. DJIEKTPOIHbIE MOTEHIHANbI. Ta0dauia craHapTHRIX MOTEHIIUAJIOB.

54. YcTpoicTBO raJbBaHUUYECKOTrOo dJieMeHTa. PacueT anmeKkTpoABMKYIIEH CHITbI
raJbBaHUYECKOI0 3JeMeHTa. Y paBHeHue HepHcTa. Tumbl akkyMyJiaTOpOB.

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

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

57.Koppo3ust meramnoB. Kiaccuduxanus KOppo3noHHBIX TpoiieccoB. [los-
puzanusi. Crioco6 3auuThl OT Koppo3uu. Kopposus ¢ KUCIOpoaHOM, BOAOPOIHOM Je-
MOJIIpU3ALIAEH.

58. DnexTpoxumMHuueckasi Koppos3usi, €€ CTPyKTypHOE, TEPMOJAMHAMUYECKOE U
KMHETHYECKOE OMUCaHue. 3alluTa METalIoB OT KOppo3uu. Jlenonspuzanus.

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

60. 'eTeporeHHbple OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIUKA B PAaCTBOpaXx.
Nx MexaHu3M U npaktudyeckoe ucnoib3oBanue (XUT, anekTponns, 3amura oT Kop-
po3un).



Bonpocs! 15 npoBepku ypoBHs1 00yueHHocTH «BJIAJIETH»

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

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

63. Beruucnure teroBoi 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 cMemnaeTcs paBHoBecHe cucTeMbl Ha(T) + Jo(T) < 2HI(1r)?
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 ANMEKTPOXUMUYECKYIO CXEMY METHOMAarHueBOro rajibBaHu4e-
CKOTI'0 JIEMEHTA U 3JIEKTPOIHBIE IpoLecchl BO BHyTpeHHel nenu. Onpenenure S/C.
CocTaBbTe cxeMy TOKOOOpa3yIoIel peakiliu.

67. PactBop comepsxut nonsl Fe?*, Bi**, Pb?* B omuHakoBol KOHIEHTpayu. B
KAaKOM MOCIeA0BAaTEIbHOCTH OYyT pa3psyKaThCsA 3TH MOHBI IPH SJEKTPOJIU3E pac-
TBOpa?

68. Kakoe arperatHoe cOCTOSIHAE TUIIMYHO JJ1s1 BOAbI? 1louemy Bosa nmpakTu-
YECKH HE MPOBOJIUT ANEKTpUUECKUi TOK? OTBETHI 0OOCHYHTE.

69. K 1 M3 xecTkoii Boapl mpubasunm 132,5 T kapOonara Harpus. 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 MpoOUCXOAAT Ha AaHOJE M KaTOJ€E MPH AIIEKTPOIU3E 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. IToueMy Heb3s1 CKPEIUIATh JKEJIC3HbIE TUIACTUHBI MEXIY CO00M METHBIMU
BUHTAMH, & MEJHbIE — jKkeJie3HbIMU? COCTaBbTE 3JIEKTPOHHBIE 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 cune Toka 15A.

75. JIBe xKene3Hble IIaCTUHKYU, YACTUYHO MOKPBITHIE, OJTHA OJIOBOM, Ipyras -
MeZbI0, HAXOIATCS BO BIIAXKHOM Bo3ayxe. Ha kakoil U3 3TuX MIaCTMHOK ObIcTpee 00-
pasyercs p:kaBunHa? [Touemy? OTBET NOATBEPAUTE COCTABICHUEM BJIEKTPOHHBIX
YPaBHEHUI aHOJIHOTO ¥ KaTOAHOTO MPOLIECCOB 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 3TUX METAJJIOB B PA3HBIX CpeAax.



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 JICKTPOHHBIE YPABHEHUSI KATOJHOTO M aHOJIHOTO MPOLIECCOB B KUCIIOW Cpele
B CIIy4ae HapYILICHUS CIUIOIIHOCTH MOKPBITHUSA.

79. OOBSCHUTE C TOYKU 3PEHUS DJIEKTPOXUMHUUECKON KOppo3uH (00pazoBaHUs
MUKpOTajbBaHOMNap) ABJICHUE 00CCIIMHKOBAHUS JTATyHU (CIUJIaB MEJIU U LIMHKA).

80. B pagronprOopocTpoeHHH HEPEIKO UCTIONB3YIOT KOHTakThl Al-Au. C ka-
KOH JeNoJIIpu3alMel MpOoTeKaeT KOPPO3Hs TAKOTO KOHTAKTa B KHCIbIX cpenax? Co-
CTaBbTE DJICKTPOHHBIE YPABHEHUS ITPOLIECCOB.

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

a)4,VIB; 6)5,VA, B)3,VIA; 14VB; na1)5 1A, ¢)4,1B

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 nnm Se mposBistoT 6oiee OKUCITUTENbHBIC
cBoiictBa? [louemy?

85. Ykaxure Tl XuMU4eckoi cBs3u B Motiekysax Nz, NaCl, HF. I[Tpusenute
CXEMBbI IEPEKPBIBAHUS UX SJIEKTPOHHBIX O0JIAKOB.

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

87. Kak u3meHseTcst 3HEPTUsl CBA3U IIPU NEPEXO/IE OT KOBAIICHTHOM CBSI3H K
BOJIOPOJIHOM, OT BOJOPOJHOM CBSI3U K IPYTUM BHJAM MEXMOJIEKYJIIPHOTO B3aMMO-
JIEUCTBUS.

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

a) HoO(x) «->H20(k) 0) Jo(k) <> Ja(T)

89. Ilpoananusupyiite ypaBHenue AG=AH-TAS u ykaxure, 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 u3 3Ha4eHHM cTanapTHoM sHeprun [ mb6ca 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); AGP95 = + 523 xJIx
B) 2PbS(x) + 304(r) = 2PbO(x) + 2S0x(T); AGP9g = - 483 kJIx
r) Ha(r) +2C(x) Na(r) =2HCN(x); AG95 = + 252 x]Ix

ONPENEIINTE HANPABICHUE UX IPEUMYIIIECTBEHHOTO CAMOIIPOU3BOJIBHOTO IPOTEKAHNUS
B 3aKPBITOM CUCTEME



