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AHHOTAUMS MPOrPaAaMMbI M CHUIIIMHBI « XUMHU»

1. Henu 1 32124 JMCUHUIIAHBL.

[lenbto NUCUUIUIMHBI SBJISIETCS MOATOTOBKA OakajaBpOB K JESATEIbHOCTH, CBA3aHHOM

IPOLECCOM MOJTyYEHUsI U 00pabOTKH METANIOB U CIIABOB.

3ajavyaMu JUCIUIUIMHBI SBIIACTCA:

- OBJIQJICHUE OCHOBAMH XHUMHUYECKOTO $3bIKa, CHUMBOJHMKON W COBPEMEHHOM
TEPMUHOJIOTHEN JIJIs1 OMMCAHUSI XUMHUYECKHUX ITPOLIECCOB;

- OCBOEHHUE OCHOBHBIX COBPEMEHHBIX MPEJICTABIEHUN O CTPOEHUH aTOMOB, MOJIEKYJ H
BEILECTB;

- (hopMHpoBaHHE YMEHHUI pEIICHHS 3a/1a4 XUMUYECKOTO COACPKAHMUS,

- NpPUOOpETEHHE HABBIKOB XMMHMUYECKOIO J3KCIEpPUMEHTa, YyMEHHE 00paboTKu
HKCIIEPUMEHTAIbHBIX JAHHBIX U 0(hOpMIIEHUE JTAOOPATOPHOIO XKypHAaJl HAOIIOACHU;

2. Mecrto nucuuninHa B ctpykrype OIL.

JucuunnuHa «XUMUM» OTHOCUTCS K 0a30BOM yacTH mporpamMmbl OakaiaBpuaTa
6soka b1.

W3ydyeHne JUCHUIUIMHBI Oa3upyeTcss Ha 3HAHUSAX CHEAYIOLUX JUCHUIUIMH:
«Marematuka», «®Puzuka», «Jkonorus», « HWHpopmaruka», «Duznueckas XUMHUL,
«MeTtaTypruueckue TEXHOJIOTUI .

3. TpeGoBaHus K pe3yibTaTaM OCBOCHUSA IMCLUIIMHBI.

B pe3ynbTaTte n3ydeHus IUCUUILTUHBI « XUMHUSD CTYACHTBI JOJIKHBI:

3HaTh: TEOPETUUYECKUE OCHOBBI CTPOEHHUS ATOMOB M MOJIEKYJ, IPUPOAY XUMHUYECKOU
CBA3M, DJIEMEHTBHl XHUMHUYECKON TEpPMOJUHAMUKH, 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX  pEaKUuid, OCHOBHBIE XapaKTEPUCTHUKH U  CBOMCTBA PacTBOPOB
AJIEKTPOJIUTOB, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE IIPOLECCHI, XMMHUYECKHUE CBOWCTBA
METAJIJIOB ¥ UX COCIMHEHUMN.

YMerb: pemarbe OCHOBHBIE THIBI 33a1a4 XUMHYECKOTO COACPIKaHUS, HCIIOJIb30BAThH
CIPaBOYHYIO, YUEOHYIO U HAy4YHYIO JINTEPATYpPy, OQOPMIIATH PE3yIbTaThl XMMUYECKOTO
SKCIIEpUMEHTa M (OpPMYIHpOBaTH BBIBOJABI, YCTAHABIMBATH B3aWMOCBS3b MEXKIY
CBOMCTBAaMH BEIIIECTB U WX BO3JCHCTBUEM Ha OOBEKTHI OKPY>KAIOIIEH CPEIbl.

Baagerb: 0CHOBHBIMHM IIpHEMaMU XUMHYECKOTO 3KCIIEPUMEHTA U MPABUJIAMH [TOBEIECHUS
B XUMHUYECKOM JabOpaTOpMM U TEXHUKOM OE€30MacHOCTH, CHoco0aMu IOMCKa
HeoOxoaumMol MHGOPMAIMM € KCHOJb30BAHMEM KOMITBIOTEPHBIX 0a3 JaHHBIX U
NHTepHeT pecypcoB, OCHOBHBIMH IpPUEMaMH pacy€ToB TEPMOJAMHAMHYECKUX U
KMHETUYECKUX MMapaMeTPOB XUMHUYECKUX PEaKIIU

4.00beM JMCUUILIMHBI M BUbI Y4eOHOH HATPY3KH

Bup y4yeOHoil HArpy3ku Bcero uyacos Cemectp
1
O01mas Tpy10éMKOCTh 144 (4 y.e.) 144 (4 y.e.)
AyauTopckue 3aHATHSA (BCero) 18 18
B Tom 4ncie

Jleknus 8 8
JlaboparopHble 3aHATHUSI 10 10
CamocrosiTesbHasi padoTa 126 126

Bua npoMexyTo4yHO aTTecTalMU 3a4éT




1. Ileau ocBOeHUS AMCHUILINHbI
K 0CHOBHBIM 1eJIsIM OCBOCHHUS AUCIUIIIUHBI «XUMUSD CIEAYEeT OTHECTH:

- CO3JJaHUE y CTYJICHTOB LIEJIOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPA,

- (opmMupoBaHHEe Yy CTYACHTOB OCHOBOIIOJATalOMIMX TMOHIATHH COBPEMEHHOM
HEOPTaHWYECKONH XHMHH, HEOOXOTUMBIX JUIsl TIOHUMAHHS CYITHOCTH COBPEMEHHBIX
METAJLTYPrUYECKUX U XUMHUKO-TEXHOJIOTMYECKHUX MTPOLECCOB,

- TIOJITOTOBKA CTYJIGHTOB K JACATEIHHOCTA B COOTBETCTBHH C KBATH(DUKAITMOHHOM
XapaKkTepUCTHKON OakanaBpa mo HampasieHuto 22.03.02 «Metamtyprus», B TOM YHCIE
dbopMHpoOBaHKE YMEHUM IO YCOBEPUIEHCTBOBAHUIO U Pa3padOTKe MPOIECCOB MOTYUYEHUS
METAJIJIOB, CIUIABOB U METAJUIMUECKUX W3JeIuid  TpeOyeMOoro KayecTBa, a TaKkKe
IPOLIECCOB 00paOOTKH, MPU KOTOPHIX U3MEHSIETCS MX XUMUYECKUM COCTaB U CTPYKTypa
JUISL JOCTHOKEHUST ONTPEACTICHHBIX CBOMCTB.

K ocHOBHBIM 3a1a4uaM OCBOEHUS TUCIHUIUIMHBI « XUMUSD) CIEAYET OTHECTH:

- OBJAQJCHUE OCHOBAMHM XUMHUYECKOTO $S3bIKa M CHUMBOJIUKH, COBPEMEHHOMU
TEPMUHOJIOTHEN ¥ CIOCOOAMM OCYIIECTBICHUSI XUMUYECKUX MPOIECCOB,

- OCBOCHHME OCHOBHBIX COBPEMEHHBIX IPEJCTABICHUN O CTPOCHUU AaTOMOB,
MOJIEKYJ U BEILECTB,

- YMEHHE peliaTh OCHOBHBIE TUIIBI XUMUYECKHX 3ajay,

- npuoOpeTeHrWe  HABBIKOB  XUMHUYECKOTO  DKCIIEpPUMEHTa,  00paboTKH
AKCIIEPUMEHTAIIbHBIX JaHHBIX U 0(DOPMIIEHHUS JTa0OPATOPHOTO KypHaia HaOIIOACHUH.

2. Mecto nucuuiinael B ctpykrype OOII 6akanaBpuara

JuctumninHa « XUMUs OTHOCHUTCS K YHCITy 0a30BBIX yU4E€OHBIX JUCIUILIINH YacTU
[IUKJIa MAaTEMAaTUYECKUX U ecTecTBeHHOHayuHbIX Aucuuiina OOIl 6akanaBpuara.

HucunminHa «XHUMHUS»  B3aMMOCBSA3aHa JIOTUYECKHM U COJEPKATENIbHO-
METOJUYECKH CO CIEAyIOMMMH aucuuiuinHaMu U npaktukamu OOIL: « MaremaTtukay,
«Duznka»,  «OKOJIOTHUNY, «udopmartukay, «Duznueckass  XUMHI»,

«MeTaJ'IJ'IprI/I‘-ICCKI/Ie TCXHOJIOTHI)).



3.IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO IMCUHUILINHE,

COOTHECEHHbIE C IJIAHUPYEMBbIMH Pe3yJIbTATAMM OCBOCHUSI 00pa3oBaTeIbHOM

NporpaMMmBbl.

B pe3ynbrare ocBOeHHUS

JTUCHMIUIMHBL Y

oOyyaromuxcst  popMHUpPYIOTCS

cileayromue KOMIICTCHOMH MW AOJIKHBI OBITH JOCTUTHYTBI CIICAYIOIIUC PC3YJIbTAThI

O6y‘{€HI/IH KakK 5TaIll @OpMHpOBaHI/IH COOTBCTCTBYHOIIUX KOMHGTCHHHﬁ:

B pe3yabTare ocBOeHUs

MU3MepeHUs 1 HaOIO/ICHUS B
chepe npodeccronanbHON
JesITeNbHOCTH, 00pabaThIBaTh
Y TIPEJICTABIISTh
SKCIIEPUMEHTATIbHBIC JaHHbBIE

Kon o0pa3oBaTe/ibHOI Ilepeyenb mIaHMpPyeMbIX Pe3yJbTATOB
KOMIIETCHIIUHM | MPOrpaMMbl 00y4aromuiics 00y4yeHusi 10 TMCUMILINHE
A0JI7KeH 00J1a1aTh
OIlK-1 CTIIOCOOHOCTBIO PEeIIaTh 3HATh: OCHOBBI UCTOPUH, pruitocodun,
3a1a4u poQeccuoHaNbHON MaTeMaTUKH, PU3UKU, XUMUU, THPOPMAITUOHHO-
NEeSTSIILHOCTH, TIPAMCHSISI KOMMYHHKAITIOHHBIX TEXHOJIOTHIA, HH)XCHEPHOU U
METO/Ibl MOACITUPOBAHNUS, KOMIBIOTEPHOH TpaduKku;
MaTeMaTUYeCKOro aHaJln3a, yMeTh: peliaTh CTaHAapTHBIC POPECCHOHATHHBIC
€CTECTBEHHOHAYYHbIC U 3a/la4¥ ¢ MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
OOIICHH)KEHEPHBIE 3HAHUS 0O0IIIeNH)KEHEPHBIX 3HAHHI, METOIOB
MaTeMaTUYECKOT0 aHallu3a U MOJICIIUPOBAHMS,
BJIA/IeTh. HABBIKAMU PEIICHUS 33124
npohecCUOHATBHON NeSTeNbHOCTH, TPUMEHSS
METObI MOCIIUPOBAHHUS, MATEMAaTUUECKOTO
aHallu3a, eCTECTBEHHOHAYYHBIC U
OOLIEeH)KEHEPHbIE 3HAHUS
OIIK-4 CIIOCOOHOCTBIO MPOBOUTH 3HATH. OCHOBHBIC TIpaBWJIAa TIOMCKa U OTOOpa

uHpOopMaIuy, METObI HCIIOJIb30BaHUSA
uHpoOpMauu IS  TOATOTOBKA U TPUHATUS
pElIEHUI B HAay4HbIX MCCIEJOBAaHUAX U B
MPAKTUYECKON TEXHUYECKOU JIESITENBHOCTH;
yMeThb: CaMOCTOSITEIbHO MCKaTh, aHAJIU3UPOBATh
U OoTOMpaTh  HEOOXOMMMYI  HMH(OPMAIIHIO,
OpPTraHHU30BBIBATh, MPEOOPA30BBHIBATH, COXPAHATH U
repeaBaTh €¢;

BJA/JeTh. HaBbIKAMU  MPUMEHATH  IIpaBUIIa
npeobpazoBanus HHPOPMAIIMH HEOOXOIUMBIC TSI
€€ XpaHEHHs.

3. CTpykTypa u coaep:kaHue TUCHUTLIUHBI

OO6miast TPy1I0€MKOCTh JUCIUTIIIMHBI COCTABISIET 4 3aueTHhIX eauHuIsl (144 akageMu4ecKHX
yaca, u3 Hux 126 gyaca — camocTosiTennbHas paboTa CTy/I€HTOB)



Ha mepBoM Kkypce B mepBoM cemecTpe BbiAensercs 18 ayTuTOpHBIX 4acoB, B T.4. JEKIHUA — 8
4acoB, JabopaTopHbIX padoT — 10 yacoB. CamocTosTenbHas padoTa cTyaeHTa — 126 yacos.
dopma NpOMEKYTOYHOT'O KOHTPOJIS — 3a4eT.

XUMUA
1.1 Beenenmne

XHUMHS B CUCTEME €CTECTBEHHBIX HayK. 3HAUYEHHWE XMMHH I METAJUIYPrU4eCKOro MpOU3BOICTBA.
CBs3b XUMHH C TIPOOIIEMaMH SKOJIOTHH.

O060011eHre HaYallbHbIX XUMUYECKHX 3HaHWi. OCHOBHBIC MOHSATHS XMUMHH: MaTepHsi, BEILIECTBO,
aTOM, MOJIEKYJIa, HOH, XUMHUYECKHM 3JIEMEHT, H30TONbl XHMUYECKOro »3jeMeHTa. (OCHOBHBIE
KOJIMYECTBEHHBIE XapaKTEPUCTUKHA, OTHOCUTEIbHBIE ATOMHBIE M MOJEKYJSIPHBIE MAacChl, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIN 00beM, MaccoBasi 1 00bEMHAsT OIS, MOJISIpHAsT KOHIICHTPALUS.

1.2.0cHOBHBIE 3aKOHbI XUMHUH

3aKOH COXPAaHEHHs Macchl IMPU XUMHMUYECKHUX pEaKUUsAX. 3aKOH IIOCTOSHCTBA COCTaBa. 3aKOH
ABorajzipo . Ypasuenue Kianeitpona-MeHneneena.

1.3.T'eneTHYecKas CBSI3b U 00IHE MPUHUIMIBI B3aHMO/IEHCTBUS MEXKIY KJIaccaMu
HEOPraHU4YeCcKNX COeUHEeHUI.

CrexnomeTpuyecKre pacy€Thl M0 XUMHUUECKUM (POPMYIIaM U XUMHUUECKUM YPaBHEHUSIM.

1.4.CoBpeMeHHbIe NIPEACTABIECHHS O CTPOCHUU aTOMA

OCHOBHbBIE MOJIOXKEHHSI KBAHTOBOM MEXAaHWKH, NPUHLMUIBI KBAHTOBAaHWS HSHEPruUU. YpaBHEHUE
[Inanka. KopnyckynsipHO-BOJIHOBBIE CBOWCTBa yacTul. YpaBHeHue Jae-bpoitnda. [IpuHuun
Heonpenenénnoctu [ eizenoepra. Bonnosoe ypaBuenue péaunrepa. ATomHast opOUTaNb.

1.5.KBanTOBBIE UHCJIa U UX PU3HIECKHA CMBICJI.

Pacnipenenenne 3iI€KTpOHOB B MHOTOIEKTPOHHBIX aroMax. llpunmun Ilaymu. IIpuHnun
HauMeHbIei sueprun. [Ipasuno Xyuna. [pasuno KieukoBckoro. S-, -p,-d-u f-a1eMeHTsI.

1.6.9/IeKTpOHHAs CTPYKTYPA aTOMOB U NOJIOKEeHHE JIeMeHTa B epHOAUYecKoii cucreme
MenaeneeBa

@opMmyaupoBKa Mepuoanyeckoro 3akoHa. CTpykTypa MEpUOIUYECKOW CHCTEMBI 3JIEMEHTOB.
3aKOHOMEPHOCTH M3MEHEHMsI B IEPUOAAX M TIPYNNax aTOMHOIO pajuyca, DHEPrUM HOHHU3aLuH,
CpPOACTBA K DJIEKTPOHY, DJIEKTPOOTPULIATEIbHOCTH, METAJUIMYHOCTH U HEMETAJJTNYHOCTH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM CIOCOOHOCTH aTOMOB, KHUCIIOTHO- OCHOBHOM HPUPOJBI OKCHIOB U
THIPOKCHU/IOB.

1.7. XumMu4yeckasi cBSI3b M CTPOEHHE MOJIEKYJT

CymHocTh 00pa30BaHUs XUMUYECKOW CBA3M. THIIBI XMMUYECKOW CBSA3M: KOBAJIECHTHAs, MOHHAs U
Metajuindyeckad. CymnHOCTh 00pa30BaHUS XUMHMUYECKOW CBSI3H. OCHOBHBIE XapPaKTEPUCTUKHU
KOBAJICHTHOM CBSI3U: JUIMHA DHEPIMM CBS3U, BAJEHTHBIE YIJIbl. 3aKOHOMEPHOCTH HM3MEHEHUS 3TUX
XapaKTepUCTUK (B OJHOTHUIHBIX coennHeHusx). CrnocoObl OMHMCaHWA XUMHYECKOH CBSI3U: METOA
BAJICHTHBIX CBSI3€M M METOJ MOJEKYJIApHBIX opOutaneid. OOMEHHBIH M JIOHOPHO-AKIENTOPHBII
MEXaHU3Mbl 00pa30BaHMsI KOBaJCHTHOW CBs3u. HachlllleHHOCTh, HANpaBIEHHOCTh, MOJSPU3ALUU U
KpaTHOCTh KOBaJIGHTHOW cBsi3u. ['mOpuamsanus atoMHbIX opOutaneil. OCHOBHOE U BO30YXIEHHOE
cocTosiHue aroMoB. OCHOBHbIE THUMBI ruOpuan3anuu. IIpocTpaHcTBEHHOE pacroNOXEeHHE aTOMOB B
MoJekynax. oHHas CBSI3b Kak MpEeTbHbIA Cly4ail KOBaJEHTHOM CBSI3U. CBSI3b CTENEHW MOHHOCTH
CBSI3M C DJIEKTPOOTPHUILATEIBHOCTBIO aTOMOB, HEHACHIIIEHHOCTh U HE HAIIPABIEHHOCTb MOHHOM CBS3H.
Meton MonekynsipHblx opOutanedt. [lpuHumMnbl  00pa3oBaHMs CBS3BIBAIOLUIMX M Pa3pbIXJISIONINX
MOJIEKYJISIPHBIX OpOUTalel, HOCIeJ0BATEIbHOCTD 3all0JIHEHHS UX AJIEKTpOHaMHU ( Ha pUMepe MOJIEKYI
Y MOHOB 1-r0 U 2-r0 NepUoA0B MEPUOJUUECKON CUCTEMBI 3JIEMEHTOB)

1.9.Ctpoenue BeliecTB B KOHAEHCHPOBAHHOM COCTOSTHUH

OTnuuuTenbHble OCOOEHHOCTH Ta3000pa3HOTO0 M KOHJEHCHUPOBAHHOTO COCTOSIHHUE BEIIECTB.
XuMmuydeckas CBsi3b B MeTaiax (Ha mpuMepe o0pa3oBaHus KpUcTallia MIeoyHoro Meraiuia). OCHOBHbIE
MOJIOKEHHUS.  30HHOM  Teopuu. Kpucrtammueckue pemerkd  MeTauioB.  MexXMoJeKysipHoe
B3alMO/JICIICTBUE, BaH-IEP-BAIbCOBBIA CHJIbl. OpHUEHTALIMOHHOE, MHAYKLHOHHOE U JHUCIEPCHOHHOE
B3auMoJeicTBUsA. BogoponHas cBs3b.



1.10.3axoHOMEepHOCTH MPOTEKAHUS XMMHYECKUX MPOIECCOB.

DHepreTrka XUMHUYECKUX peakiuil. TepmonumHamuueckas cucrema. llapamerpsl u  QyHKIUSA
COCTOSIHUSI CUCTeMbl. BHYTpeHHssT »Heprust cuctembl. Termnota u paborel. IlepBblii  3akoH
TEPMOANHAMUKH.

TennoBoi 3¢ ekt u >HTANBNHA. CTaHmAapTHAS dHTAIBIHMSI 00pa3oBaHUs BemiecTB. 3akoH ['ecca u
ero nocneAcTBus. Beruncienne TerioBoro 3G ¢gexra XuMHUECKONW Peaklny.

OHTponus, €€ 3aBUCUMOCTb OT IPUPOIBI COCIMHEHUN U TeMriepaTypbl. CTaHAapTHas 3HTPONHS U
pac4€T U3MEHEHHUSI SHTPOIIUU XMMUYECKOM pPEeaKIUH.

Oueprusa ['ub6ca u e€ u3MeHeHuss B xuUMHUeckux peakuusix. CrangaptHas sHepruu ['ulb6ca.
Onpenenenre BO3MOKHOCTH IPOTEKaHUsI XUMUYECKON PEAKIIUH.

1.12 XuMnyeckasi KHHETHKA U KATAJIU3

Knaccupukanuss  xumudeckux  peakuuid. KuHeTnuyeckwe  XapaKTepUCTUKA  TOMOTEHHBIX
FETEPOreHHBIX XWMHYECKMX PEAKLIUN: CKOPOCTh, KOHCTaHTa CKOpPOCTU. DaKTOphI, BIMSIOIIME HA
CKOPOCTb XMMHUYECKOW pEaKIUU. 3aKOH IEHCTBYIOIIMX Macc. BiusHue TeMieparypbl Ha CKOPOCTb
XUMHUYECKUX peaKlMil. DHeprus akTUBALUW, aKTUBHBIE MOJIEKYNbl. YpaBHeHHEe AppeHuyca. [IpaBuiio
Bant-T'odda. ['omoreHHBIN U TeTepOreHHbIN KaTam3. [I[puMeHeHne KaTau3a B TPOMBIIIIIICHHOCTH.

1.13. XumMnuyeckoe paBHOBecHe

OOpatumble U HeoOpaTHMble XUMHUYECKHe peakiuu. KoHcTaHTa XUMHUYECKOIO paBHOBECHS.
@daxkTopsl BiaudonMe Ha XuMuueckoe paBHoBecue. [Ipunnun Jle llarense-bpayna, ero 3nauenue ais
OCYILIECTBIICHUS] XUMUYECKUX ITPOLIECCOB.

1.14. PacTBOpbI

Hucniepcupie cucteMbl. MctuHHBIE pacTBOpbl. CnocoObl BBIPaXEHHS COCTaBa PaCTBOPOB.
PactBopuMocTh BemiecTB. XuMmuueckas Teopus oOpa3oBaHus pacTBOpoB. CoNbBaThl U TUAPATHL.
Kpucrannoruapatel u ux cBoiicrBa. OnpeneiaeHre cocraBa pacCTBOPOB METOAOM TUTPOBAHUS.

1.15. He3/1eKTPOJMTHI ¥ IJIEKTPOJIHTHI.

Teopuu >7EKTPOAUTHUECKON AUCconMauu. Jlucconnanusi KUCIOT, OCHOBaHUM U cojiei. CTeneHp u
KOHCTaHTa AJIEKTPOJUTUYECKON Arccoruaniu. 3akoH pa3dasienus OcTBanbiaa. Pacuér koHLEHTpanuu
MOHOB B pacTtBope. CHIIbHBIC DJICKTPOJIUTHI, MOHATHA 00 aKTHMBHOCTH. VIOHHOE MpOW3BEICHHE BOJIBL.
Bonoponueiii mokaszarens. MeTonbl ONpENENeHHs KHCIOTHOCTH pacTBOpPOB. KHCIOTHO-OCHOBHBIE
nHIUKatopel. ['maponns coneit. IIpocToi, cTyneHdaTsiil U nonHbld ruapoan3. KoHcTaHTa M cTeneHb
ruaponusa. BiausHue pa3nudHbIX (JaKTOPOB HA MPOTEKAHUS THIPOIU3a.

1.16. OKHCAUTETbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI

OCOOEHHOCTH  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiui. CTerneHb OKUCIEHUs aromMa B
XUMHUYECKOM coelnHeHuU. OCHOBHbBIE OKUCIIMTENS U BOCCTaHOBUTENIM. PaccraHoBKa K03(hPuIIneHTOB B
YpaBHEHUSIX peakiuil. BinusHue KUCIOTHOCTM pPACTBOPOB HA MPOTEKAHHE OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peakiuil. OKUCINTENbHO-BOCCTAHOBUTEILHOE PABHOBECHE HA TPAHMIIE «MeETall-
pactBop». [ToHATHE 00 37EKTPOIE, IBOIHOM IEKTPUUECKOM CII0€ U 3JEKTPOAHBIX MOTeHIHaNax. Busl
anekTposoB. CTaHOapTHBIM BOJOPOAHBIM 2JEKTpod. V3MepeHHe 3IEKTPOAHBIX IMOTEHIHAJIOB.
VYpasaenne HepHcra. DnekTpoaBrxkyIias cuia U paboTa raapBaHudeckoro sneMenTa lanusms-SAxoou.
O/1C u HanpaBlieHUs] OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

1.17. DneKkTpo.au3 BOAHBIX PACTBOPOB 3JIEKTPOJIHUTOB.

Oco0eHHOCTH pa3psiia HOHOB M MOJIEKYJl Ha 3JIEKTpOoJiaX. DJIEKTPOJIU3 C PACTBOPUMBIM aHOJIOM.
3akonbl Papanes. Beixon no Toky BeniectBa. lIpuMeHeHne 31€KTponn3a B MPOMBILUIEHHOCTH U IS
3alIUThl OKPYKAOIIEH CPEIbI.

XHUMHYeCKHE CBOMCTBA METAJLJIOB U UX COeAHHEHU

Mertamuel B [lepuoanueckoit cucreme snemeHToB .M. Menneneesa. BzaumopaencTBue MeTaaioB ¢
BOJIOM, KMCIIOTaMM U IeaouamMu. BzaumonelictBue MetauioB ¢ HeMeTaiiamMu. CBOMCTBA U MOJTy4YEHHE
OKCHJIOB, TUJIPUJIOB, CYJIb(QHI0B U KapOUJOB METAIJIOB.

1.18. KommjieKCHbIE COeIMHEHUS] METAJLJIOB.

CtpoeHre 1 HOMEHKJIaTypa KOMIUIEKCHBIX coeiMHeHUH. [Tomyuenue u ycTOMUYMBOCTh KOMIIEKCHBIX
COEIUHEHUII B BOJHBIX pacTBopax. KoHCTaHTa HECTOMKOCTHM KOMIUIEKCHOTO HOHA. XUMHYECKHE
CBOMCTBA KOMIUIEKCHBIX cOeIMHEHUH. [Ipupona XxMMHUECKON CBA3M B KOMIUIEKCHBIX COMHEHHUSX IIO
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METOJly BaJICHTHBIX CBs3eil. BiusHue mons nurannoB. KapOoHUTIbHBIE KOMIUIEKCHI METAUIOB M UX
ctpoenue. [I[puMeHeHrne KOMIUIEKCHBIX COCIMHEHUI B METAJLTypruu.

DKCIepUMEHT B XUMHH. XUMUYECKas MOCya, peakTUBbI U 000pyaoBaHue. OCHOBHbIE MTpaBuiia pabOThI
B XMMUYECKOH JTaOOPaTOPHH U TEXHHKA 0€30ITaCHOCTH.

2. JABOATOPHBIE PABOTHBI
2.1 JIabopaTopHasi pa6ora. CocTaB pacTBOpoOB.
Cnocobbl  pacu€ra 3amaHHOM KoHILEHTpauuu. OrmnpeneneHue IUJIOTHOCTH pacTBOopoB. Crocod
Olpe/ieNICHUs] COCTaBa MPUTOTOBICHHBIX PACTBOPOB. THUTPUMETPUYECKOE OIpe/IeJIeHHe COCTaBa
MIPUTOTOBIICHHOTO PAaCTBOPA.
2.2 JlaGopaTopHasi padora. Peakunu oOKucJIeHUs - BOCCTAHOBJIEHHSI.

CreneHp OKHUCIECHUS aTOMOB XHMUYECKHUX COCHHHGHHﬁ. OCHOBHBIE OKHMCJIWTEIEH BOCCTAHOBMUTEIIS.
Bnusinue xapakTtepa cpeibl Ha OKHCIUTEIbHYIO CIIOCOOHOCTh IepMaHraHata kanus. [[BoiicTBeHHas
IpUPOJIa MEPOKCHIA BOJIOPOIA.

2.3 JlabopaTopHasi padora. Bogopoanblii noka3aresib. 'maposus coJieii.
Juccounanuss pacTBOPEHHOIO BEIIECTBA M MOJIEKYJ BOAbl. Bomopoanslii mnokazarenb. Pacuér u
SKCIIEPUMEHTAILHOE OMpEeeIeHNe KOHLEHTPAlMM HWOHOB BOJOpPOJAa U HOHOB B BOJAHOM pPacTBOPE.
I'mapomms coneit. OCHOBHBIE THIBI THAPOJIM3A COilel. BimsHue Ttemmeparypbl, pa3OaBieHHS U
KHCIIOTHOCTH pacTBOpa Ha MPOTEKaHUE TUAPOIIU3a COJEH.

2.4.JIabopaTopHas pa6oTa. XuMHYecKHe CBOHCTBA COeIMHEHUI MeTa/LIIOB.
DKCIepUMEHTAIbHOE W3Y4Y€HHE KHCIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U THUIPOKCHIOB METAJIOB,
OKHCIIUTEILHO-BOCCTAHOBUTEIbHEBIE CBOMCTBA COCILI/IHGHI/Iﬁ METaJIJIOB.
2.5. JlabopaTopHasi pa6oTa. DJIeKTPOIHbIE MOTEHIIHAJIBI U JIeKTPOABUKYIIAS CHJIAa
rajibBaHH4YecKoro JieMeHTa.
Bo3HuKHOBEHHE CKayKa 3JIEKTPOHHOIO MOTEHIMANIa U ero u3MepeHue. BogopoaHblil 35eKTpol, mKana
CTaHJAPTHBIX  JJIEKTPOJIHBIX IOTEHIMANOB. ['ampBaHmyeckuil aneMeHT, omnpeaeneHue DJIC
raJIbBAHUYECKOTO 3JIEMEHTA. XJIOPHUA-CEPEOPSIHBIA 3MEeKTpol. Pacuér s1MeKTpOaHBIX MOTEHIMAIOB U
OJ1C ranbBaHMYECKOTO JICMEHTA.
5. O6pa3oBare/ibHbIE TEXHOJIOTHU

MeTOI[I/IKa npenoaaBaHrsl AUCHUIIIIMHBI «XumMusty u pcannsanusgd KOMIICTCHTHOCTHOI'O IOJAXoda B
W3II0KEHUU W BOCIPUATUU MaTepualia mpeayCcMaTpUBaeT UCIOJIb30BaHNE aKTUBHBIX U UHTEPAKTUBHBIX
(1)0pM IMPOBCACHUA TIPYIIOBLBIX, WHAWUBUAYAJIBbHBIX, ayJIUTOPHBIX 3aHSATHM B COYETAaHUHM C BHE
aymTUTOpHONM paboThl ¢ 1enblo (GopMHpOBaHUS U Pa3BUTHSA MPO(ECCHOHANBHBIX HAaBBIKOB
o0yJaronuxcsi:

- TIOJrOTOBKa U BBINOJHEHUs J1a00paTOpHBIX padoT B Jaboparopuu BY3a,
MMPOBCACHUC MHTCPAKTUBHBIX 3aHSTHHA I10 mnmpoucaype nmoaAroToOBKU K I/IHTepHeT-TCCTI/IpOBaHI/H/I
Ha caiitax [-exam.ru, fepo.ru.,

- MPOBCACHUC KOHTPOJIbHBIX JOMAIIHUX pa60T,

- IpoBeJieHUs coOeceJoBaHue Mo J1abopaTOpHBIM paboTaM.
VYaenbHbII Bec 3aHATHS NPOBOAMMBIX B MHTEPAKTHUBHBIX (OpMax oOmNpeleneH TJIaBHOW IIebio
00pa3oBaTeNbHOW MPOrpaMMbl, OCOOCHHOCTBIO KOHTHMHIEHTAa OOYYaIOUIMXCS U COJEp:KaHUuEeM
JTUCHUTIIUHB «XUMHUS» W B IEJIOM IO JAWCIHUIUIMHE cocTaBiseT 33 % ayauTOpHBIX 3aHSTHIA.
JIex1inoHHBIE 3aHATHS COCTaBisIeT 67 % OT ayAUTOPCKUX 3aHSTUH.

6. OneHo4YHbIe CPeACTBA IS TEKYIIero KOHTPOJIsl yCIieBaeMOCTH, IPOMEXKYTOYHOI aTTecTaluu
10 UTOIraM OCBOCHUSA JTUCIHUIIJIMHBI U y‘lCﬁHO-MCTO}]H‘ICCKOC odecrmeyeHHe CaMOCTOSTEIbLHOM
padoThI CTYICHTOB
B mponecce oOyueHMsI HCHOIB3YETCS CIEAYIOIIME OLIEHOYHBIE CPEACTBA TEKYIIEro KOHTPOJISA

yCIIEBAEMOCTH Y IPOMEKYTOUHOM aTTECTAllUU:
-BBINIOJIHEHUEC U 3allIMTa KOHTPOJBbHBIX JOMAIIHUX 3a)1aH1/1171.
-[I0/IFOTOBKA , BHITIOJIHEHHE U 3alllUTa Ja00paTOPHBIX padoT.



OO6pa3ibl JOMAITHUX KOHTPOJIBHBIX 3aaHUM JJIs1 POBEJCHUS TEKYIIETO KOHTPOJISI, BOIIPOCH! U 3a/1a4u
JUTSL IOATOTOBKH K 9K3aMeHY U 00pasel] 3K3aMeHAIMOHHOTO Owusera mpuBeaeHb! B [IpunoxeHun 2

6.1. ®oH OLIEHOYHBIX CPEACTB /ISl IPOBeeHUs TPOMEKYTOYHON aTTecTaluu 00y4aromuXcs
1o JUCUMIIIMHE (MOXYJIIO0).
6.1.1. TlepeyeHp KOMIETEHIMI C YKa3aHHEM STanoB MX (OPMHPOBAHUS B MPOLECCE OCBOCHUS
00pa3oBaTenbHON IPOrPaMMBI.
B pesynbrare 0cBOGHUS NUCIUILTUHBI (POPMHUPYIOTCS CIEAYIOMNE KOMIIETCHIIUN:

Koo B pesyremame  oceoenusn  o0pazoeamenvHOll  RPOZPAMMBL
KomMnemeHnyuu | o0yuarowuiica 0onxcen oonadamo

OIIK-1 CIOCOOHOCTBIO ~ pemiaTh 3agadd  NpoEeCCHOHATIBHOM  JEATENbHOCTH,
NpPUMEHSIST  METOAbl  MOJEIMPOBAaHUS, MAaTeMAaTUYECKOro  aHalu3a,
€CTECTBCHHOHAYYHBIC U OOIICHH)KEHEPHBIC 3HAHWS.

OIIK-4 CIIOCOOHOCTBIO  TPOBOJIUTH HW3MEpeHUs u HaOmoAacHWs B chepe
npodeccnoHanbHOM  eATeNbHOCTH, OO0pabdaThiBaTh U MPEACTABIATH
IKCIIEPUMEHTAIILHBIC JAHHBIC.

B mpomecce ocBoenusi 00pa3oBaTeabHONW MPOTpaMMbl JaHHBIE KOMIETEHIIMHM, B TOM YHCIE HUX
OTJIETIbHBIE KOMIIOHEHTHI, (POPMHPYIOTCS TOJTAIHO B XOJI€ OCBOCHUS OOYYAIOMIMMUCS JHCUUIUIAH
(Momyneil), IpakTHK B COOTBETCTBUM C Y4YeOHBIM IUIAHOM U KaJeHJapHBIM TpaduKkoM Yy4eOHOro

nporecca.

6.1.2. Onucanne nokasaresjieil 1 KpUTepHUeB OLCHUBAHUS KOMIeTeHUHMH, GopMHUpyeMbIX 11O
HUTOraM OCBOEHUS TMCUMILIUHBI (MOYJIs1), ONMUCAHNE HIKAJ OLleHUBAHMS.

[Tokazarenem OIEHMBAHUS KOMIETCHIIMI Ha pPAa3IMYHBIX 3Tanax HX (HOPMHUPOBAHHS SBISETCA
JOCTHKEHHE 00yUYaOIUMHUCS TUIAHUPYEMBIX PE3YJIbTATOB 00yUYEHUS 110 AUCHUIUIMHE (MOIYJIIO).

IToka3zarTean

Kpurepun onenuBanus
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OIIK-1 - cnocoOGHOCTH pemiaTh 3a7a4i MPoPEeCCHOHATILHON IeATEIbHOCTH, TPUMEHSISI METOIbI MOJICIIMPOBAHNS,
MaTeMaTUYECKOTO aHalln3a, ECTECTBEHHOHAYYHbIE U OOIICUHKEHEPHbIE 3HAHUS

3HATD:
OCHOBBI
UCTOPHH,
bunocodun,
MaTE€MaTHKH,
buzukw,
XUMUH,
uH(pOpPMaIMOH
HO-
KOMMYHUKAITH
OHHBIX
TEXHOJIOTHIA,
VHKEHEPHOU
u
KOMIIBIOTEPHO

OO6yyaromumiics
JIEMOHCTPHUPYET
MOJTHOE OTCYTCTBUE
WA HEJO0CTATOYHOE
COOTBETCTBUE
CIEAYIOIIUX 3HAHUM:
TOTOBHOCTD
HCIIOJIB30BaTh
OCHOBHEBIE ITOHSTHS,
3aKOHBI W MOJEIHN
TEPMOJIMHAMUKH,
XUMHYECKOH
KUHETUKH, MepeHoca
TEIUIa U MaccChl.

OO6yyarommiics
JIEMOHCTPUPYET HETOJIHOE
COOTBETCTBHUE CIICIYIOUTHX

3HAHWIL: TOTOBHOCTD
HUCIIOJIL30BAaTh OCHOBHBIE
TOHSITHS, 3aKOHBI u

MOACIM TCPMOIAUHAMHKH,
XHUMHYICCKOMN KHHCTHKH,
NnepeHoCa TCIJIa U MACCHI.

Honyckarores
3HAYUTENBHBIE  OIIMOKH,
IPOABJIACTCA
HEJIOCTAaTOYHOCTh 3HAHUM,
o psay MoOKa3aTeseu,
oOyuaroruiics

OOyuarommiics
JIEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHUE
CIEAYIOLIMX 3HAHUU:
TOTOBHOCTH
UCII0JIb30BaTh
OCHOBHBIC  TIOHSITHS,
3aKOHBl U MOJENH
TEPMOJIMHAMUKH,
XUMHYECKON
KHHETUKH, TepeHoca
TEIJIa U MaccChl.

, HO JOIYCKaroTCs
HE3HAUYUTEbHbIE

OO0yuaromumiics
JTEMOHCTPUPYET
MOJIHOE
COOTBETCTBUE
CJIeIYIOIIUX
3HAHUM:
TOTOBHOCTD
HCITOJb30BaTh
OCHOBHEIC
MOHSATHUSI, 3aKOHBI
51 MOJICIN
TEPMOIUHAMHUKH,
XUMHUECKOU
KHUHETHKH,
nepeHoca Teria




it rpaduKy. UCTIBITHIBACT OImMOKN, HETOYHOCTH, | U MacCHl.
3HAYUTEIbHbIC 3aTpyAHEHUS npu | CBoboaHO
3aTpyIHECHUS IpHU | AaHATUTHYECKUX orepupyer
ONEPUPOBAHUU 3HAHUSAMH | ONIEPALUAX. nproOpeTeHHBIM
Opu WX TepeHoce Ha Y 3HAHUSIMH.
HOBBIE CUTYAIHH.
yMeTh: OOyuatommiics  He | OOydaroumiics OOyuaronmiics Obyuatoumiics
pemars yMeeT WITH B | IEMOHCTPHUPYET HEIMOJHOE | JIEMOHCTPUPYET JIEMOHCTPUPYET
CTaHJApTHBIC | HEJOCTATOYHOM COOTBETCTBHUE CIEIYIOUIUX | YACTUYHOE IIOJIHOE
npodeccroHan | CTerneHn yMmeeT YMEHMI: pemarh 3a/a4d | COOTBETCTBHE COOTBETCTBHE
BHBIC 33/1a4H C | peIIaTh 3a7jauy | XMMUYECKOrO COZEPKaHME | CIECIYIOUIUX YMEHHUM: | CIeqyoImuX
HNPUMEHEHHEM | XMMHUYECKOTO c UCTIOJIb30BAHUEM | PELIaTh 3a7a4M | yMEHHMI: pemarb
€CTeCTBEHHOH | COAEpIKaHUS C | OCHOBHBIX HOHATHH, | XUMUYECKOTO 3aa9n
ay4HBIX ¥ | NCIIOJIb30BaHUEM 3aKOHOB M MOJEJeH | colepKaHus C | XUMHUYECKOTO
OOIIENH)XEHEP | OCHOBHBIX TMOHSATHMH, | TEPMOJUHAMUKH U | UCIIOJIb30BaHUEM COIepKaHUsA  C
HBIX 3HAHWH, | 3aKOHOB M MOJENEH | XHMUYECKOH  KUHETUKHU. | OCHOBHBIX  IIOHSATHH, | HCIIOJIb30BaHHEM
METO/IOB TepMonuHaMHuKN | | JlomyckaroTes 3aKOHOB M MOJIENIel | OCHOBHBIX
MaTeMaTU4eCK | XUMUYECKOU 3HAQUUTENbHbIE  OIIMOKH, | TEPMOJUHAMUKHI U | IOHATHH,
Oro aHaju3a U | KHHETHKH. MIPOSIBIISIETCS XUMHAYECKOH 3aKOHOB u
MOZETHPOBaH HEJIOCTAaTOYHOCTh YMEHHH, | KHHETUKH.  YMEHHUS | MOJeINei
usl. Mo psay TOKa3aTesiei, | OCBOCHHI, HO | TEPMOJAWHAMHKHI
o0y4aroImuncst JIOIYCKaroTCs U XUMHYECKOH
WCTIBITHIBACT HE3HAYNTEIIbHbIC kuHeTHKH. CBOOO
3HAYUTEIbHbIC OLMOKU, HETOYHOCTH, | IHO  ONEPUPYET
3aTpyAHEHUS IPU | 3aTPyAHEHUS npu | npruoOpeTeHHBIM
ONEPUPOBAHUU YMEHHUSMHU | aHATTUTUYECKUX U YMEHUSIMH,
npu WX TepeHoce Ha | ONepanusx, IMepeHoce | MPUMEHSET HX B
HOBBIE CUTYAIUH. YMEHUH Ha HOBBIE, | CUTyalUsAX
HECTaHAapPTHHIC TIOBBIIIEHHOMN
CUTYaIHH. CJIO’KHOCTH.
BJIAJIeTh! OO6yuaronuiics OOyuaromuiics  Brageer | OOyuarommiics OOyuaromuiica B
HaBBIKAMHU HE BJaJeeT WM B | OCHOBHBIMH  TPUEMAMHU | YACTUYHO BIIAJICET | MOTHOM oO0beme
peLeHus HEI0CTaTOYHOMN pacuéroB OCHOBHBIMHU BJIaJieeT
3a7a4 CTENCHU BJaJICeT | TEPMOJAMHAMHUECKUX  H | IPHEMaMH  Pacy€TOB | OCHOBHBIMHU
npodeccuoHan | OCHOBHBIMU KMHETHYECKUX TEPMOJIMHAMHUYECKUX | IPUEMaMH
BHOU npreMaMH pacu€ToB | MapaMEeTPOB XUMHUYECKUX | U KHHETHYECKUX | pacyéToB
NeSITeIbHOCTH, | TePMOJUHAMUYECKH | peakUMid B HEIMOJHOM | ITapaMeTpoB TEPMOIMHAMHYEC
pUMEHSIS X H KHHETHYECKHX | 00BeMe, TOMYCKAIOTCS | XUMUYECKUX PEaKIHH, | KUX "
METO/IbI napamMeTpoB 3Ha4YMTENbHbIE  OWIMOKM, | HaBbIKM OCBOEHBI, HO | KHHETUYECKUX
MOJICITUPOBAH | XUMHUYECKUX MIPOSIBIISIETCS JIOTTYCKAFOTCS apamMeTpoB
usl, peaKIni. HEI0CTaTOYHOCTh HE3HAYUTENIbHbIE XUMHAYECKHX
MaTeMaTHIECK BJIQJICHUS] HABBIKAMH TIO | OMIMOKH, HETOYHOCTH, | PEAKIIHA.
Oro aHauu3a, pany nokasartesiei. | 3aTpyaHeHUs npu | CBob6oaHO
€CTECTBEHHOH Ob6yyarommiicst AHAJIMTUYECKUX IIPUMEHSET
ay4HbIe U UCTIBITHIBAET orepanusx, MepeHoce | MoTydYeHHbIe
OOIIEHHXEeHED 3HAYUTEIbHBIC YMEHUH Ha HOBBIC, | HABBIKA B
HbI€ 3HAHUSL. 3aTpyAHEHUS IpU | HECTaHAAPTHHIE CUTYyalUAX
MPUMEHEHHH HABBIKOB B | CHUTYallHH. MTOBBIIIIEHHOW
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HOBBIX CUTYyallHUsIX.

CJIOJKHOCTH.

OIIK-4 - crocoOHOCTh MPOBOAMTH M3MEpPEHHS M HaOdrofeHus B cdepe MmpohecCHOHATBbHOU NesTeIbHOCTH,
00pabaThIBaTh U MPEJCTABIATH SKCIEPUMEHTAIbHBIC TaHHBIE.

3HAT!
OCHOBHBIE
npaBuiia
MOMCKa U
otbopa
uHpopManuy,
METO/IBI
UCIIOJIb30BaHU
s
uHpOpMaLUn
TUIS
MOJITOTOBKH U
NPUHSTUS
pELICHUH B
HAYYHBIX
UCCJIEJIOBAHUS
X U B
MPAKTUYECKOU
TEXHUYECKOU

JACATCIIBHOCTH.

OO0yuarommiicst
JEMOHCTPHUPYET
MIOJIHOE OTCYTCTBHE
WJIA HEJJOCTATOYHOE
COOTBETCTBHE

CIEAYIOLIMX 3HAHUM:

OCHOBHbIE ITPaBUIIa
MoucKa u 0Toopa
uHpopmanuu,
METO/IbI
UCIIOJIb30BaHUS
uHpOpMALIUHU TS
MOJATOTOBKU U
IIPUHSATUS PELICHUI
B HAYyYHBIX
UCCIJIEJOBaHUSX U B
MPaKTUYECKOU
TEXHUYECKOU
JESITEIbHOCTH.

OO0yuarommmiics
JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBUE CIIEYIOLIUX
3HaHUI: OCHOBHBIE
MpaBUJIa OKMCcKa 1 0TOopa
nH(OpMALIUN, METOBI
WCIIOb30BAHUS
uHbOpMaINU IS
MOATOTOBKU U MPUHATHUSA
peuIeHUI B Hay4YHbIX
HCCIEA0BaHUAX U B
MPAaKTUYECKOM
TEXHUYECKOMN
JESITEIbHOCTH.
Jlonyckarores
3HAYUTEIIBHBIC OIIHOKH,
MPOSIBISAETCS
HEJOCTAaTOYHOCTh 3HAHUU
0 psiy OKa3aTesneu,
oOyyaroruiics
WCIIBITHIBAET
3HAYUTEIbHbIE
3aTpyAHEHUS TIPU
ONEepUPOBAHUU 3HAHUSIMU
MIpU UX MEepeHoce Ha
HOBBIE CUTYallUH.

OO6yuaromuiics
JIEMOHCTPHUPYET
4aCTUYHOE
COOTBETCTBHUE
CIIETYIOIINUX 3HAHUM:
OCHOBHBIE MPaBUJIA
MOMCKA U 0TOOpa
nH(OpPMAIIUU, METOIBI
MCIIOJIb30BaHUS
uH(popMaLuu A
MOJATOTOBKH U
IIPUHATHUS PELICHUN B
HAYYHBIX
MCCJICIOBAHUSX U B
MPaKTUYECKOU
TEXHUYECKON
JESTEIIbHOCTH, HO
JIOITYCKaOTCS
HE3HAYUTEIIbHbIC
OIMOKH, HETOYHOCTH,
3aTpyaHEHUS NPy
AHATUTHYECKUX
oreparusx.

OO0yuarommiics
JEMOHCTPHUPYET
MOJIHOE
COOTBETCTBUE
CIIEYIOIINX
3HAHUM:
OCHOBHBIE
IpaBwJIa TIOUCKA
u otbopa
uHpOpManuy,
METO/IBI
UCTIOJIb30BaHUS
nHpopmanuu
JUTSI TIOATOTOBKH
U TIPUHSATHUS
pELICHH B
HAyYHBIX
WCCJICTOBAHMSIX
U B
MPAKTUYECKOU
TEXHUYECKOH
NESTEIIBHOCTH.
CoboaHo
oTepupyeT
IpUOOpPETEHHBIM
Y 3HAHUSIMHU.
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yMeTh: OO6yyvaromuiics He OO6yyaromuiics Obyuaromuiics OO0yuaromuiicst
CaMOCTOSITeNIb | YMEET WU B JIEMOHCTPHUPYET HETOJIIHOE | AEMOHCTPUPYET JIeMOHCTPHUPYET
HO UCKaTh, | HEAOCTATOUHON COOTBETCTBHE CIEIYIOLUUX | YACTUYHOE HIOJIHOE
aHAJM3UPOBAT | CTENICHH yMEET YMEHUI: CAMOCTOSITEJIbHO | COOTBETCTBHUE COOTBETCTBHE
b U OTOUpATh | CAMOCTOSITEIBHO UCKaTh, AaHAJIM3UPOBATh U | CIEAYIOLIMX YMEHMH: | CIEAYIOIIUX
HEOOXO/IUMYIO | HCKATh, 0TOMpaTh HEOOXOIUMYIO CaMOCTOSITENILHO YMEHUM:
UH(POPMALIMIO, | aHAJIU3UPOBATh U nH(pOpMalHIO, UCKaTbh, CaMOCTOSITENILHO
OpraHu30BBIBA | OTOMPATH OpPTraHU30BHIBATH, aHAJTN3UPOBATH U UCKAaTh,
Tb, HE00XO0IUMYIO peoOpa3oBbIBATh, 0TOMpaTh aHaJM3UPOBaTh U
peoOpazoBEIB | HH(MOPMAIIHUIO, COXpAaHSTh U MepeIaBaTh HEOOXOTUMYIO oTOUpaTh
aTh, OpraHU30BBIBATH, ee. Jlonmyckarorcs UHpOpMaLHIO, HE00XO0IUMYIO
COXpaHfTh U | MPeoOpPa3oBhIBATH, 3HAYUTEIbHbIEC OIIUOKH, OpraHu30BBIBATH, UH(OpMALHIO,
nepesaBaTh COXpaHsATh U IIPOSIBIISIETCS peoOpa3oBbIBATS, OpraHU30BBIBATH,
ee. nepeaBarth ee. HE/I0CTaTOYHOCTh YMEHUH, | COXPAHATh U npeoOpa3oBbIBAT
10 psily IoKa3aTeneil, nepeaBarh ee. b, COXPAHATH U
oOyuarouiics YMeHMs OCBOEHBI, HO | IlepeaaBaTh ee.
UCIIBITHIBACT JIOITyCKalTCA CoboaHo
3HAYUTEJbHbIE HE3HAUUTEJIbHbIE orepupyer
3aTpyAHEHUS MIPH OIIMOKH, HETOYHOCTH, | PUOOPETECHHBIM
ONIEPUPOBAHUYU YMEHUSAMU | 3aTPyJHEHUS IpU U YMEHUSMU,
MIpH UX TIEpeHoce Ha AHATTUTHYECKUX NpUMEHSIET UX B
HOBBIE CUTYAIUH. olepauusx, NepeHoce | CUTyalusx
YMEHUI Ha HOBBIE, IOBBILLICHHON
HECTaHJApTHbIE CJIO’KHOCTH.
CHUTYAIIHH.
BJIANECTD: OO6yuvaromuiics He OOyuaromuiics BrIajieeT Obyuaromuiics OO6yyaromuiics B
HaBBIKAMHU BJIaJICeT WU B HaBBIKAMHU TIPUMEHSTD YaCTUYHO BIIAJICET MIOJTHOM 00beMe
IPUMEHSTh HEI0CTaTOYHOM IIpaBUjIa MPeoOpa3oBaHusl | HaBBIKAMU IPUMEHSTH | BIIAJEET
npaBuia CTETICHU BIIA/ICET uHpOpMAIN npaBuia HaBBIKAMHU
npeoOpa3oBaH | HaBBIKAMHU Heo0XoAUMBbIe 11 e€ npeoOpa3oBaHus OPUMEHSTh
ust NPUMEHSTH MPAaBUJIa | XpAaHEHUS B HETIOJIHOM uHpOpMaIun npaBuia
uHpOpMaLUu | MpeoOpazoBaHUs o0beMe, JI0MyCKarTCs HeoOXoauMble 171 €€ | mpeoOpazoBaHUs
HeoOXxoaumble | MH(pOpMaLuu 3HAYUTENIbHbIE OMINOKH, xpaHeHus. HaBbiku uH(bopMauu
ISt e€¢ | HeoOXOUMBbIe IS MIPOSIBIISIETCS OCBOEHBI, HO HEoOX0IuMblIe
XpaHEeHHUS. e€ XpaHeHHUsl. HE/I0CTaTOYHOCTh JIOIyCKaloTCs Ui €€ XpaHEeHHUs.
BJIa/ICHUS HAaBbIKaMU 110 HE3HAYUTEIIbHbIE CBo0O01HO
psiy Mmokasatesne. OLIMOKH, HETOYHOCTH, | IPUMEHSET
Obyuarommiicst 3aTpyJHEHUS NpU NOJTy4YEHHbIE
UCTIBITHIBAET aHATTMTUYECKUX HaBBIKU B
3HAYUTEIbHBIC OTIepaIusX, MEPEHOCe | CHUTYaIHsIX
3aTpyAHEHUs MIPH YMEHUH Ha HOBBIE, HOBBIIIEHHON
MPUMEHEHUH HaBBIKOB B HECTaHIapPTHBIC CIIO’)KHOCTH.
HOBBIX CUTYaIIHsX. CUTYaIHH.

a. llIkajbl oeHMBAHKS Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALIMM M UX ONMCAHHE:
®opMa NpPOMeKYTOUHOM aTTeCTANMHU: 324€T.
[IpomexyTounble arTrecTanuu oOy4aroumxcs B (opme 3aué€ra MPOBOAUTCS IO pe3yjbTaTam

BBIMIOJIHEHUSI BCEX BHJOB Y4YeOHBIX paboOT, MPEIYCMOTPEHHBIX Y4E€OHBIM IJIaH MO JAMCLUIUINHE
((XI/IMI/IH», Ipru STOM YYUTBIBAKOTCA PE3YJIbTAaTbl TCKYLIECITO KOHTPOJA YCIEBACMOCTH B TCUYCHHC
cemectpa. OIEHKA CTENEHU JOCTIDKEHHUS O0YYarOIIMMUCS IJIAHUPYEMBIX pPe3yJbTaToB OOy4YEHMS I10
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JUCLMILIMHE TPOBOJUTCS IPENOAABATENIEM, BEAYIIUMM 3aHATHS M0 JUCLMILIMHE METOAOM DKCIEPTHBIX
oueHku. Ilo uroram arrecrauuu B BUAE 3a4€Ta 110 JUCLMINIMHE BBICTABIIACTCS OLIEHKA «3a4TE€HO» WIIU
«HE 3aYTCHO».

K mpomMexyTO4HBII aTTecTanuu JOMyCKaeTCsl TONBKO CTYJICHTHI, BHIIIOJIHUBIINMA BCE BHIBI YU€OHOM
paloThI, MPOCMOTPEHHbIE paboyeil MPOrpaMMbl MO JAUCHUILIMHE «XHMHUS»: BBIIOJIHUIA KOHTPOJIBHOE
JIOMALIHEE 3a1aHuUs.

HIxaJyia oneHuBaAHUA Onucanue

Beimonnensl Bce BUABI y4eOHOW HArpys3ku, MperyCMOTPEHHBIC
yueOHbIM Tu1aHOM. CTYAEHT JEeMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB TNPUBEACHHBIMH B Ta0lMIax IOKa3aTeseH,
ornepupyeT NpUOOPETEHHBIMU 3HAHUAMU, YMEHMSIMH, HaBBIKaMU,
IIPUMEHSIET UX B YCJIOBMSX IIOBBIIIEHHON clokHOCTU. Ilpu 3Tom
MOTYT OBITH JOMYIIEHbl HE3HAUUTEIbHBIE OIIMOKU, HETOYHOCTHU
3aTPYJHEHUS] IPU aHAJIMTUYECKUX ONEpalusix, IepeHOCce 3HAHUN U
YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYaLUU.

3aureHo

He Bwimmonneno oguH wunu Oosnee BUIOB Yy4eOHOM pabOTHI,
MPEeyCMOTPEHHBIE Y4eOHBIM IIaHOM. CTyIeHT JIEeMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHWI, YMEHUI, HABBIKOB IPUBEICHHBIM
B Ta0JHIle TOKa3aTesied, JOIMYCKAIOTCS 3HAYUTEIBbHBIC OIINOKH,
NPOSIBJISICTCS. OTCYTCTBHE 3HAHHMW, YMEHHWH, HABBIKOB IO PSIY
MOKA3aTeJIe, CTYIEHT HCHBITHIBACT 3HAYMTEILHBIC 3aTPyIHEHUS
NpU ONEPUPOBAHUU 3HAHMSIMH U YMEHUSIMH INPH HX IIEPEHOCE Ha
HOBBIC CUTYAITUH.

He 3auteno

@oH/1bI OLICHOYHBIX CPEACTB NpeacTaBaeHbl B [Ipunoxenun 2 k padoueii nporpamme.

7. YueOHO-MeTOANYeCKOe U HH(OpMallnOHHOE o0ecnieyeHne

. Ocnosnas numepamypa:
1. Xumusa: y4eOHUK M TNpaKTUKyM Ais NpukianHoro Oakanaspuata / T.B. MapteinoBa, 1.B.
ApramonoBa, E.b. 'onynos — M.: M3garenscTBo FOpaiit, 2015. — 394c.

2. MaprteoBa, T.B. IlpakTukym 10 HeopraHmveckoil xumum [DnextpoHHbI pecypc]/ T.B.
MapTtsiHOBa; 1o pes. aBTopa.- M.: YHuBepcureT MammHocTpoenus, 2013. — 60c. (Ne2828). —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog
Hononnumenvras aumepamypa:

['munka H.JI. O6mas xumus. M. FOpait, 2012. — 898c.

2. 3apauu u ynpaxkseHus no obmei xumun / H.JI. I'muaka — M.: uznatensctBo «KHOPYCy, 2012.
—240c.

3. MapreiHoBa, T.B. 3aganus ams caMocTosTEeIbHON paboThl: yueOHOe mocobue [DeKTpOHHBIN
pecypc]/ T.B. MapteiHoBa; mon pea. aBropa.- M.: MI'TY «MAMWy», 2011. — 117¢c. —
URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

4. AxwmeroB, H.C. O0mas u HeopraHndeckas XuMus. [DIEKTPOHHBIN pecypc]| — DIEeKTPOH. JAaH. —
CII6. : Jlans, 2014. — 752 c. — URL: http://e.lanbook.com/book/50684.

5. Axwmetos, H.C. JlaGopaTtopHbie 1 CeMHHApCKUE 3aHITHS MO OOIIEH W HEOPTAaHMYECKOW XHUMHH.
[Onextponnslii pecype] / H.C. AxmeroB, M.K. Azuzosa, JI.U. baapiruna. — DnekTpoH. 1aH. —
CII6. : Jlans, 2014. — 368 c. — URL.: http://e.lanbook.com/book/50685
IIpoepammnoe obecneuenue u unmepHem-pecypcnl.

- http://chemistry-chemists.com/chemister/chemie.htm - kHuru Mo BceM pasiesiaMm XHMUH,

- http://www.alleng.ru/edu/chem9.htm - y4eGnbIif MaTepual aj1st CTYACHTOB 110 XUMUU

=
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8. MarepuajibHO-TeXHHYECKOe oecriedeHne U CIUTIHHbI

s mpoBeneHus J1a0OpAaTOPHOTO MPAKTHKYMa HA COBPEMEHHOM YpPOBHE MPH BBHIMOJTHEHUU

1ab0paToOpHBIX paboT MPEeAYCMOTPEHO HCIIOJIb30BAHUE CIETYIOIIEro 000PYA0OBAHUS:
Huctumnstop J1-20.
Amnanutuueckue Becsl BJIP-200.
Becsr BJITK-50.
Brimpsamurtesns noaynpoBOIHUKOBBIM.
MuiuinamnepMeTpsl.
TepMoMeTphl.
DNEKTPOIU3EPHI.
pH-MeTp-uoOHOMETpBI «DKCIIEPTH.
Konaykromerp «Ixcnept»

. TepmocTatel BoJsIHBIE

. IIK Pentium 4-1

. CrexiisiHHAs XUMUYecKas rmocyja (CTakaHbl, KOJObI, MEpHBIC IMJIMHIPHI, OIOPETKH U
JIp.) METaJUIMYECKHUE ITATUBBI, XUMUYECKHE PEAKTUBBHI.
VYyebnas nadoparopus HOLL "Xumbuorex" (ayz. ITK 529) o6opynoBana
XUMHYECKHUMH CTOJIAMH, BBITS)KHOM BEHTWIISILIMEH, cHA0KeHa BOIOHN U
AIEKTPUYECTBOM.

9. MeToauyecKkue peKOMeHAalMHU JJISl CAMOCTOSITeIbHO pa0oThl CTYIeHTOB

YcnemHoe u3ydeHne Kypca TpeOyeT MocemeHus KN, akTUBHOW paboThl Ha 1a00paTOPHBIX
paboTax, BBINIOJHEHUS BCEX YYEOHBIX 3aJaHUil TpenojaBaTeis, O3HAKOMIICHHS C OCHOBHOW H
JIOTIOTHUTEIBHON JTUTEpaTypoil. Bo Bpems JeKIuu CTyIeHT JODKEH BECTH KpaTKui KoHCIekT. [loma
CaMOCTOSITENILHO paboTasi ¢ KOHCIEKTOM, CTYIACHTY HEOO0XOAWMO IOMETHTh MaTepHajbl, KOTOPHIE
BBI3BIBAIOT 3aTpydHEHUs Juis mnoHuManus. [Ipu sTom oOyuaromuiics OOMKEH HAWTH OTBEThl Ha
BOIIPOCHI, MCHOJb3Ysl pEKOMEHAYyeMylo JuTeparypy. Ecin emy camomy He yaaercs pa3oOparbcs B
Matepuaie, Heo0XoguMo chOpMYIUPOBATH BOMPOCH U OOPATUTHCA 3@ MOMOIIBIO K MPENoAaBaTesio Ha
KOHCYJIbTAIlMM WM Onvkaiimei jexiun. OOydaronmeMycss HeoOXOAMMO PETYISPHO OTBOJIUTH BpPEMs
JUIS TIOBTOPEHMsI TPOWICHHOTO MaTepualia, MpOoBepss CBOM 3HAHWSA, YMEHHUS U HaBBIKH IO
KOHTpPOJIbHBIM BOIPOCAM.

JlaGoparopHble pabOThI COCTABISIOT BaXXHEHMIyI0 4YacTh MNPOQPEecCHOHAIBHON MOATOTOBKU
cTyaeHToB. OHU HampaBjeHbl Ha SKCIIEPUMEHTAIbHOE MOJATBEPKICHUE TEOPETUUECKUX MOJIOKEHUN U
(dbopMupoBaHue yUeOHBIX U MPO(EeCcCHOHANBHBIX TPAKTHUECKUX YMEHUH.

CTyneHT caMOCTOSITENIbHO, MOJIb3YACh METOIMYECKUMHU PEKOMEHAAUSIMH, OPOPMIISIET:

- 3arjaBue, B KOTOPOM YKa3bIBa€TCs Ha3BaHHUE TaOOPATOPHOM pabOTHI U €€ OPSAIKOBBI HOMED;

- 11eJ1b PabOoTHI;

- 000pyZIOBaHKE U PEAKTHBBIL

- coziepkaHue paboThI;

- IOPSIIOK (TIOCIEeI0BATEIbHOCTD ) BHITOTHEHHS paOOTHI;

- IpaBUJIa TEXHUKHU 0€30I1aCHOCTU U OXPaHbl TPy/a M0 JaHHON paboTe (110 He0OXOMMOCTH);

- o0u1re mpaBuia K opopMICHHIO Ta00paTOPHOI paboTHI.

Kaxxnpiii cTyieHT JOKEeH caM ITaHUPOBATh CBOIO CAMOCTOSTENbHYIO padOoTy, HCXO/I U3 CBOMX
BO3MOKHOCTEH M MPUOPUTETOB. DTO CTUMYJIUPYET BBINOJIHEHHE PabOThI, cO3AaeT 0ojiee CIOKOHHYIO
00CTaHOBKY, YTO B UTOT'€ MMOJOXKHUTEIHbHO CKa3bIBACTCSI HA YCBOEHUHU MaTepuaa.

Baxxno momHee y4yecThb OOCTOSITENTBCTBA CBOEH pabOTHI, YACHUTH, YTO SIBISETCS TJIABHBIM Ha
JAHHOM 3Tare, KaKylo IO0CJIeI0BaTeIbHOCTh paboThl BBIOpATh, YTOOBI BBINOJIHUTH €€ JIydlle U C
HAaUMEHBIIMMHU 3aTpaTaMHi BPEMEHU U SHEPTHUH.

Jlig 1iogoTBOpHOM pabOThl HEMaJOBa)KHOE 3HAYEHHE HMeeT OOCTaHOBKAa, OpraHU3alus
pabouero mecta. Hy:kHO 10OHUTHCSI, 4TOOBI MECTO PabOTHI IO BO3MOKHOCTH OBLIIO MOCTOSTHHBIM. PaboTa
Ha TPUBBIYHOM MecTe JeNlaeT ee Oosee MI0J0TBOPHOW. IIpoayKTUBHOCTH pabOThl 3aBUCHUT OT
MPaBWJIBHOTO YepeoBaHus Tpyaa u oTabixa. [loaToMy Kakaple 4ac WM JBa CIAEAYeT JeNaTh NepephiB
Ha 10-15 MuHyT.

©COXNooo A~
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[Tpu camocTosiTensHON MPOpabOTKe TOMAIIHUX 3aJaHUH U HAIMCaHUS WHAWBUAYAIBHBIX PadOT
CTYZICHTaM pPEKOMEHAYeTCS IOJb30BaTbcs OWOMMOTEYHBIM (HOHIOM JIHUTEpaTyphl (Yy4eOHHKaAMH U
NepUOAMYECKUMHI  M3JaHMUSAMH), a TaKXKe METOAMYECKUMH YKAa3aHUSIMH IO  BBINOJHEHUIO
CaMOCTOSTENbHBIX PaboT.

10. MeToanveckne peKOMeHIALUH /I IPenoJaBaTes

OCHOBHBIM TpeOOBaHMEM K IPENOJABAHUIO JUCLMILUIMHBI SIBJISETCS TBOPYECKHH, MPOOIEMHO-
JAJIOTOBBIM MHTEPAKTUBHBIN IOIXOJ, IO3BOJISIOIIMNA MOBBICUTE UHTEPEC CTYACHTOB K COJIEPKAHUIO
yueOHOro Marepuania.

OcHoBHas (opMa M3y4CHHS M 3aKPEIJICHUs 3HAHUN 1O STOW MUCHUIUIMHE — JICKIIMOHHAS H
npaktudeckas. lIpernonasarens JODKEH IOCIENOBATENbHO BBIYMTATH CTYIACHTAM PAL JEKLHH, B XOIE
KOTOPBIX CIIEyeT COCPEIOTOYUTh BHUMAHUE HA KIIIOYEBBIX MOMEHTaX KOHKPETHOI'O TEOPETUYECKOIO
MaTepuaia, a TaKKe OpraHM30BaTh IPOBEACHUE JA0OPATOPHBIX 3aHATHH TakUM 0Opa3oM, YTOObI
AKTUBU3MPOBATh MBILIUICHUE CTYAEHTOB, CTUMYJIUPOBAThb CaMOCTOSITEIIBHOE M3BJIICUEHUE WMH
He00X0ANMONM MH(OpMaIK U3 Pa3IUYHbIX MCTOYHHKOB, CPABHUTENIbHBIM aHAIM3 METOAOB PEIEHUH,
COIOCTABJICHUE TOJyYCHHBIX PE3yJbTaToOB, (HOPMYIHPOBKY M apryMEHTAIMIO COOCTBEHHBIX B3TJISIIOB
Ha MHOTHUE CIIOpHBIE IPOOIEMBI.

OcHOBY y4eOHBIX 3aHATHH MO IUCHMIUIMHE COCTABIAIOT JIeKIuH. B mpomecce oOydeHus
CTY/ICHTOB HCIIOJIb3YIOTCSl PA3JIMYHbIE BU/AbI YyUEOHBIX 3aHATUN (AyAUTOPHBIX W BHEAYJUTOPHBIX):
JIEKLMU, CEMUHApCKUe 3aHsATHsI, KOHCylIbTauMM W T.J. Ha mepBom 3aHsTMM 1O AaHHOM YydeOHOM
JUCLUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJEHTOB C MOPSAIKOM €€ M3Y4YEHHUs, PaCKPbITh MECTO U POJIb
JUCHUIUIMHBL B CHCTEME HayK, €€ IpPaKTUYEeCKOE 3HAaYeHHe, JOBECTU JO CTYIEHTOB TpeOOBAaHUS
Kaeapel, OTBETUTH HA BOIIPOCHI.

[Ipu moAroTOBKE K JIEKIIMOHHBIM 3aHATHSM 10 Kypcy «XUMHUS» HEOOXO0AUMO IPOAyMaTh IUIaH
UX IPOBEIECHMS, COJEP)KAHUE BCTYIHUTEIbHOM, OCHOBHOM M 3aKIIOUYUTEIBHOM YacTH JIEKLIHH,
O3HAKOMHUTHCS ¢ HOBUHKaMH Y4EOHON M METOIMYECKOH JINTepaTyphl, MyOIUKAIMSIMH MTEPHOANIECKON
Ie4aTd IO TEeME JIEKUMOHHOIO 3aHATHA, OIPEACIUTh CpPEIACTBA MaTepUAIIbHO-TEXHUUYECKOTO
o0ecrieyeHus JIGKIMOHHOTO 3aHATHUS U TOPSIOK WX MCIOJIH30BAHUS B XOZIE UTEHUS JIEKIUU. Y TOYHUTH
IIJIaH NTPOBEIEHUS IPAKTUYECKOTO 3aHATHUSA 110 TEME JIEKLIUU.

B Xxozxe neKIMOHHOro 3aHATHS MpenojaBaTeNb JOKEH Ha3BaTh TeMy, Y4eOHbIE BOINPOCHI,
03HAaKOMHTb CTYJIEHTOB C IIEPEUHEM OCHOBHOW M JIOTIOJIHUTENBHOM JIUTEPATYPHI 110 TEME 3aHATHSL.

Bo BcTynuTenbHON uyacTu JieKMM OOOCHOBAaTh MECTO U pPOJIb M3Yy4aeMOH TeMbl B yueOHOMU
JMCLUIUIMHE, PACKPBITH €€ MpaKkTHUecKoe 3HaueHue. Eciu uynraeTcs He nepBas JIeKLUs, TO HE0OX0JMMO
yBSI3aTh €€ TEeMy C MpeAbIaylIeil, He Hapyllas JIOTUKM H3JI0KEeHUs ydeOHoro marepuana. Jlekuuio
cllelyeT HauMHaTh, TOJIbKO YETKO 0003HAUMB €€ XapakTep, TeMy U KpYI' Te€X BOIPOCOB, KOTOpPhIE B €&
xoJie OyyT pacCMOTPEHBI.

B ocHOBHOI wYacTu JeKIUM ClEQyeT pacKpblBaTh COJAEp)KaHUE Y4YEOHBIX BOIIPOCOB,
AKIICHTUPOBATh BHUMAHHME CTYJCHTOB HAa OCHOBHBIX KaTEropusx, SBICHHUAX M IIpoleccax,
0COOEHHOCTSIX MX IMpOTeKaHWs. PacKpplBaTh CYIIHOCTh U COJAEP)KAHUE PA3IUYHBIX TOUYEK 3PEHUS U
HAy4YHBIX MOJIX0JI0B K OOBSCHEHHUIO TEX WM MHBIX SIBJIEHUN U mporeccoB. Cienyer apryMeHTUPOBaHO
000CHOBaTh COOCTBEHHYIO IMO3HUIIMIO MO CHOPHBIM TEOPETHUYECKUM BompocaM. [IpuBOIUTH MpUMEpHI.
3azaBaTh MO XOAY U3JIOKEHMS JIEKIIMOHHOIO MaTeprajia PUTOPUYECKHE BOIIPOCH M CaMOMY JaBaTh Ha
HUX OTBET. JTO CIIOCOOCTBYET aKTHUBHM3AIIMU MBICIUTEIBHOMN JIESITETbHOCTH CTYIEHTOB, MOBBIIIEHUIO UX
BHMMAaHUs M MHTEpEca K Marepuaily JEKLIHH, ee cojepkaHuto. IIpenonaBarens NOMKEH PyKOBOJIHUTH
paboToil CTY/IEHTOB MO KOHCIEKTUPOBAHUIO JIEKLIMOHHOTO MaTepuana, MoA4epKUBaTh HEOOX0AUMOCTh
OTPaXEHUS B KOHCIEKTaX OCHOBHBIX IOJOXEHHH H3ydyaeMoW TeMbl, 0c000 BbIIENSAS KAaTerOpUilHBIN
anmnapar.

B 3akmounTenbHO 4acTu JeKIUU HEeoOXOauMO cPOpMYIMpOBaTH OOIIME BHIBOJBI MO TEME,
PaCKpBIBAIOIIUE COJEPKAHUE BCEX BOIMPOCOB, NMOCTABIEHHBIX B JIEKIMU. OOBSBUTH IJIaH OYEPEHOTO
CEMHHApPCKOT0 WM JIaOOpaTOPHOTO 3aHATHSI, 1aTh KpaTKUe PEKOMEHAINH 110 MTOJATOTOBKE CTY/IEHTOB K
ceMHHapy WM JiabopaTtopHoil pabote. Omnpenenuts MeCTO M BpeMs KOHCYJIbTAllMM CTYAEHTaM,
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MOKEJIABIIMM BBICTYIIUTh HAa CEMHMHApe C JOKJIAZaMU M pedeparaMu MO aKTyaJbHbIM BONpPOCaM
00CyKIaeMOU TEMBI.

IIpu sTOM BO BCeX YACTAX JIEKUUMM HEOOXOJUMO BECTH JAMANOr CO CTYACHTaMH M JaBaTh
CTY/IEHTaM BO3MOKHOCTb JAUCKYTHPOBATh MEXKIY COOOM.

Ilenp mnpakTHUeCKUX 3aHATHH 00ECHEYnTh KOHTPOJb YCBOCHHMsI Y4eOHOro Marepuana
CTYJEHTAMM, pAaCUIMpEHHE M YIiayOleHHe 3HAHUN, IOJIYYEHHBIX HMH Ha JEKUUSAX U B XOJe
caMoCTOsITeNIbHOW paboThl. IloBblIeHHE APPEKTUBHOCTH MPAKTUYECKUX 3aHATUH JIOCTUrAeTCs
MOCPEJICTBOM CO3J]aHUS TBOPYECKOW OOCTAaHOBKHM, pACIIONIAralolieil CTYJEHTOB K BBICKa3bIBAHUIO
COOCTBEHHBIX B3IJISI0B U CY)XKICHHUH 10 00CYKAaeMbIM BOIPOCAM, KEJIaHHUIO y CTYIEHTOB IOpadoTaTh
y JIOCKH NpU PELICHUH 3a/1a4.

ITocne kax10ro JIEKLIMOHHOTO U MPAKTUYECKOTO 3aHATUS CINIaTh COOTBETCTBYIOLIYIO 3allUCh B
KypHaJIax ydeTra MOCEIIaeMOCTH 3aHATHI CTYACHTaMH, BBIICHUTD Y CTAPOCT YYEOHBIX TPYII MPUUUHBI
OTCYTCTBHSI CTYIEHTOB Ha 3aHATHsX. [IpoBOAMTH IpynnoBble M WHAMBHUIYyalbHbIE KOHCYJIbTALUU
CTYIEHTOB II0 BOIIPOCaM, BO3HHUKAIOIIMM Yy CTYJEHTOB B XOJI€ MX IOJAIOTOBKM K TEKyIIeH u
IIPOMEKYTOUHON aTTeCTAllUU 10 y4eOHOW JAUCUUILIMHE, PEKOMEHI0BAaTh B IIOMOIIb YUYEOHbIE U Jpyrue
MaTepuabl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

B JIeKIMOHHBIX MM NPAaKTUYECKUX HEOO0XOAMMO BECTH JAHANOI CO CTYJIEHTaMU M J1aBaTh
CTYJEHTaM BO3MOXHOCTb JUCKYTHPOBATh MEXAY COOOM.

[IpenonaBaTens, NPUHUMAIOIIMNA 3a4eT, JMYHO HECET OTBETCTBEHHOCTh 3a IPAaBUIBHOCTD
BBICTABJICHUS OLICHKHU.

IIporpamma cocraBieHa B coorBeTcTBuU ¢ TpeboBaHuAMU OI'OC BO 1 yueOHbIM IIIaHOM 110

HanpaJieHUIo oArotoBku 22.03.02 «Meraayprus»

[Iporpammy pazpabotain:
1.T.H., Ipodeccop /C.C. UBanos /
[Iporpamma yTBepkIcHa Ha 3acemaHuu Kapeapbl «Xumbuorex» «  » 20 .

poTOKOJ Ne

N.o. 3aB. kadenpoit Kadenpa «Xumbuorex» H.E. Hukonaitkuna
PykoBonurens
00pa3oBaTeNbHON TPOTrPaMMBbI I'.X. [lTapun3siHoBa

JIOLICHT, K.T.H
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IIpunoxenue Nel

CtpyKTypa U colepKaHue TUCIUILTUHBI « XUMHSD» 110 HAPABICHUIO
22.03.02 «MeTtaaayprusi», npopuiab « AHHOBAIMU B MeTAJLIYprum», (6axkamasp)

3aouHas popma 0OydeHUS

/o

Paznen

Cemectp

Bunpl yueOHOM pabOThI, BKIIOYAs
CaMOCTOATENFHYIO paboTy
CTY/ICHTOB U TPYJIOEMKOCTh B Yacax

Bunpl camocTosTensHON paboThI
CTYJICHTOB

Dopmbl
aTTecTaluu

JI IV JIao.

C CPC

KCP

KP | KII | PIP K/P

Ped.

w Henens ceMeECTpa

14 15

1.1

Bropoii cemecTp

NN

BBenenne. XuMusa B cucteMme
€CTECTBEHHBIX HayK. 3HAuYCHHE
XUMUU JUISI  METaJULyprHYeCcKOro
npou3BoACcTBa. CBsI3b XUMHUHU C
npo0OiieMaMu KOJIOTHH.

O000mEenue HAYAJIbHBIX
XUMHYeCKHX 3HaHMii. OCHOBHEIC
MMOHATHUS XUMHU: Marepusi,
BEIIECTBO, aTom, MOJIEKYJIa.
OCHOBHEIE KOJIMYECTBCHHBIE
XapaKTEPUCTUKH XUMUU.

1.2.

OcHOBHBbIE 3AKOHbI XUMUH

3aKOH COXpaHEHUs MaccChl IpH
XUMHYECKHX  peakiusiX. 3aKoH
MIOCTOSIHCTBA cocTaBa JlanbToHa M
Oeprouuabl. 3akoH ABOraapo.
YpaBHeHuE Kunaneiipona-
Meupeneena. 3aK0OH PKBUBAJICHTOB
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" €TI0 IIPUMECHCHUC.

1.3. Oo6uue NPUHLIMIIBI
B3aUMO/eHCTBHUS MEKIY
KJIaCCaMHU HEOPraHU4eCKUX
coequHeHHil. CTEXMOMETPUUECKHE
pacuéTsl 1o XUMHUYECKUM
dbopmynam u XUMHYECKUM
YPaBHEHUSIM.

14. CoBpemeHHbBIE
NpeICTABJCHHS O  CTPOCHHUH
aToma

OcHoBHbIE II0JIO>KEHHUS
KBaHTOBOM MEXaHMKH, MPUHLUIIBI
KBaHTOBaHUS DHEPIUU. Y PaBHEHHUS
Ilnanka wu pe-bpownsa. Ilpuniun
HeonpenenéHHocTy  [eiizenbepra.
BomHoBoe YpaBHEHUE
HIpénunurepa. AToMHas OpOUTAIIb.

1.5. KBaHTOBBIE unMCcIa M HX
buznueckuit CMBICIL.
Pacnipenenenne  2IEKTPOHOB B
MHOT03JIEKTPOHHBIX aToMax.
IIpuanun Ilaynmun w HaumeHbLIEH
SHEPIHH. [IpaBuno XyHna.
[paBuiio Kieukosckoro. S-, -p,-0d-u
f-251eMEHTHI.

1.6. DJIEKTPOHHAA CTPYKTYypa
aTOMOB M I0JIO’KEHHUe JIeMeHTa B
NepPUOAUYECKOH cHcTeMe
MemnpeieeBa

DopMynrpoBKa
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NEPUOANYECKOTO 3aKOHa.
Crpykrypa MIEPUOINYECKOMN
CUCTEMBbI AJIEMEHTOB.
3aKOHOMEPHOCTH  U3MEHEHUs B
nepuofax M Trpymdmax aToMHOTrO
paauyca, SHEpPrud  HMOHM3AIWH,

CpOACTBa K AIIEKTPOHY,
AIIEKTPOOTPHLIATEIILHOCTH,
METATHIHOCTH u

HEMCTAVIMYHOCTH, OKHUCIHUTCIIBHO-
BOCCTAHOBUTEIILHOM CIIOCOOHOCTH
aToOMOB, KHCJIOTHO- OCHOBHOMH
npupoabl OKCUJ0B U TUAPOKCUIOB.

1.7.

Xumuueckas CBAI3b "
CTPOEHHE MOJIEKY.JI

CymHocTs o0pa3oBaHUs
XUMHYECKOH CBSI3U. Tumnsr
XUMHYECKOH  CBs3U. (OCHOBHEIC
XapaKTePUCTUKU KOBAJIEHTHOM

CBSI3U: JUIMHA DSHEPruM  CBS3H,
BAJICHTHBIE YTJIbl. 3aKOHOMEPHOCTH
U3MEHEHHMS JTHX XapaKTEePUCTHK.
CnocoObl onMcaHus XHUMHUYECKOU
CBSI3U: METOJl BAJICHTHBIX CBs3eH
(MBC) u Mmerox MOJIEKYISPHBIX
opoutaneit (MMO). OOMeHHBIN U
JIOHOPHO-AKIENTOPHBIH

MEXaHU3MBbI o0Opa3oBaHUs
KOBaJICHTHOMN CBSI3H.
HacplleHHOCTh, HaIpPaBIE€HHOCTb,
NOJIIPU3aLUU u KpaTHOCTb

KOBQJICHTHOH CBSI3U.
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1.8.

I'mopuauzanms ATOMHBIX
opouTaJieii. OcHoBHOE u
BO30Y)XJIEHHOE COCTOSTHUE aTOMOB.
OcCHOBHBIE THITBI THOPHIU3ALIUHN SP-
. -sp>, sp’-, sp’d-,  spd?
rubpuamsanuu. [IpoctpancTBeHHOE
pacIoJIoKeHne aTOMOB B
Mosekynax. MoHHass CBs3b Kak
IIPEACIBbHBINA ClIy4all KOBaJIEHTHOU
CBSI3H. OCo0EHHOCTH  HOHHOH
CBSI3H.

1.9.

Ctpoenue BellleCTB B
KOH/JI€HCHPOBAHHOM COCTOSITHUM

OTnuuuTellbHEIE O0COOCHHOCTH
ra3zo00pa3Horo u
KOHJICHCHPOBAHHOTO COCTOSIHUI
BCIISCTB. XHMMHUYECKas CBsA3b B
MeTamiax. OCHOBHEIC ITOJIOXKEHMUS
30HHOU Teopuu. Kpucramimueckue
peuieTku METaJIJIOB.
MexMOIIEeKyIIIpHOe
B3aNMMOJICHCTBHE, BaH-JIEp-
BaJIbCOBBI CHJIb. OpUEHTAlMOHHOE,
WHIYKIIMOHHOE U JIUCIIEPCHOHHOE
B3aMMOICHCTBUS. Bonoponnas
CBSI3b.

1.10.

OHepreTuka XUMHUYECKHUX
peakuuii. [Tapamerpsl U QyHKIMS
COCTOSIHUSI CHCTEMBl. BHYTpeHHsA
SHEprusi CHUCTeMBI. TeIloTa |
pabora. IIepBbrit 3aKOH
TEPMOJNHAMUKHU.

TemoBoii ekt "

10
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DHTAJBIIHNAL. CrannmapTHas
DHTANBIIUS OOpa30BaHUSI BEIICCTB.
3akoH I'ecca U ero ciaeacTBus.
Boeruncnenue TteroBoro 3ddexra
XUMHUYECKON PEaKIIUH.

1.11

OHTpomus BEeUlecTBa U €€
3aBUCUMOCTH OT IIPHPOIBI
COCIMHEHUH, arperaTHoro
COCTOSIHUSI ¥ TEMIIEPATYPBHI.
CranmapTHasi JHTPOIHS U PACUET
U3MEHCHHS SHTPOITUN XUMHYECKON
PEaKI.

Oueprus ['n60ca u eé
U3MCHEHHSI B XUMHUYCCKHX
peakuusax. CtanmapTHas SHEPTHs
I'm66ca. OnpenencHue
HalpaBJIEHUS] CAMOIIPOU3BOJIBHOTO
POTEKAHNS XUMUYECKUX PEAKITHH.

11

1.12

XuMHYeCKasi KHHETHKa H
KaTaau3

Knaccupukamus  XUMHYECKHUX
peaKunii. Kunernueckue
XapaKTepUCTUKU TOMOTEHHBIX
reTepOreHHbIX XUMHYECKHX
peakuuii: CKOpOCTb, KOHCTaHTa
ckopocTH. DaKkTOpBHI, BAUSAIOIINAE HA
CKOPOCTb XMMHMUYECKON pPEAKIUHU.
3aKkoH JNEUCTBYIOIIUX Mmacc.
Bnusnue TEMIIEPATYPBI Ha
CKOPOCTh XMMHMUYECKHUX PEaKIIHil.
OHeprus axkTUBAlMM, AaKTUBHBIC
MOJIEKYJIBI. VYpaBHeHHe
Appenuyca. [IpaBuno Bant-

12
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Toddoa. ["'oMoreHHbIH u
rereporeHHbil karanus. [lonstue o
Karajau3aTopax M HHTHOUTOpax.
[IpumeHenue KaTaausa B
MIPOMBILIEHHOCTH.

1.13

XuMHYeCKoe paBHOBecHe

ObparuMble U HEOOpaTHUMbIE
(OTHOCTOPOHHHE) XUMUYECKHE
peakun. KoHCTaHTa XMMHUYECKOTO
paBHOBecus. DaKkTOPbl BIUSIOLINE
Ha  XUMHYECKOE  paBHOBECHE.
ITpunuun Jle [larense-bpayna, ero
3HaYeHHE JUISI  OCYIIECTBIICHUS
XUMHYECKHX TPOIECCOB U B
HKOJIOTHH.

13

1.14

PacrBopsI

JucnepcHeie CHUCTEMBI.
Wctunnpie pactBopbl.  CrniocoObl
BBIDQXEHHUSI COCTaBa pacTBOPOB.
PactBOopuMoOCTB BEIIECTB.
Xumuueckasi Teopuss o0pa3oBaHUS
pactBopoB. Kpucramnoruaparsl u
170, CBONCTBA. Omnpenenenue
cocTaBa  pacTBOPOB  METOJOM
TUTPOBAHUA.

14

1.15

ONEeKTPOIUTHI u
HEAIEKTPOIUTHl. OCHOBBI TEOPHH
IIEKTPOJINTUYECKON JUCCOLUALINY.
Jucconumanusi KUCJIOT, OCHOBaHMil
u cosed. CreneHb W KOHCTaHTa

15
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JEKTPOIUTUYECKON TUCCOLUALINN.
3akoH pazbaBnenus OcTBanbia.
Pacuér KOHIEHTpaluu HOHOB B
pactBope. CuibHBIE 3JEKTPOJIUTHI,
HOHATHUS 00 aKTUBHOCTH.

HNoHHOEe mnpousBeneHue BOJBI.
Bonopoansiii mokazarenab. MeToibl
olpezeeHus KHUCJIOTHOCTH
pactBopoB.  KuCIOTHO-OCHOBHBIE
UH/INKATOPBI.

I'mpponus coneit. Koncranra u
CTEeNeHb  Tuapoiu3a. BuusHue
Pa3IUYHbIX (akTopoB Ha
IPOTEKAHUS THIPOJIU3A.

1.16

OKkHucInTENLHO-
BOCCTAHOBHMTEJIbHBbIE PO ECCHI

OCOOEHHOCTH  OKHCIIHUTEILHO-
BOCCTaHOBUTEIIbHBIX peakiuil.
CreneHb OKHCIIEHHUS aroMa B
XHUMHUYECKOM COCIMHCHHH.
OcCHOBHEBIC OKHCIIUTEIHN 74
BOCCTaHOBUTEIIH. PaccranoBka
KOA(p(UIMEHTOB B  ypaBHEHUSX
peakuui.

OKHUCIMTENIBHO-
BOCCTAaHOBUTEIHLHOE PABHOBECHE HA
TpaHuIle «METaII-PACTBOP».
[TonsiTue 06 3neKTpojEe, JABOWHOM
ANEKTPUUECKOM cioe i
AJIEKTPOJIHBIX TOTECHIMAIaX. Bubl
AJIEKTPOJIOB. CrannapTHbIi
BOJIOPOJIHBIN 3J1ekTpo1. 3MepeHne

16
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OJICKTPOJHBIX IMOTCHIAIOB.

YpaBHeHue HepHncra.
DIeKTPOABMKYIIAs cujla U paboTa
raJIbBAHUYECKOTO JJIEMEHTA
Jauanais-Skobu. DJ1C u
HaTpaBliCHUE OKHUCIIUTEIHHO-

BOCCTaHOBHUTCIIbHBIX peaKHHfI.

1.17

DJIEKTPOJIM3 ~ paciulaBOB U
BOJIHBIX PACTBOPOB 3JIEKTPOJIMUTOB.
OcobOeHHOCTH pa3psga HOHOB H
MOJIEKYJT Ha 3JIEKTPOJIAX.
DJIEKTPOJIN3 C  pacTBOPUMBIM
anosoM. 3akoHbl Papanes. Boixon
o TOKY BemiecTtBa. I[IlpumeHeHue
ANEKTPOJIU3a B IPOMBIIUIEHHOCTH
W 08 3alUThl  OKpY’Karoleu
Cpenpl.

XuMHYeCKHE CBOMCTBA
MeTAJIJIOB M UX COeTUHEHHU M

Meramisl B Ilepuonnueckon
CHUCTEME 3JIEMEHTOB JN.
Menaeneena. BzaumoneticTBue
METaJJIOB C BOJOM, KHCIOTaMH U
IEJI0YaMM. BzaumoneiicTBue
METAILIIOB v HEMeTaJIaMU.
CBoiiCTBa M MOJYYEHUE OKCHUJOB,
TUAPUIOB, CYIbQHUIOB U KapOUI0B
METaJLJIOB.

17

1.18

KomniekcHbie COCIMHCHUSA
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MeTaJJIOB. Crpoenue u

HOMEHKJIaTypa KOMIIJIEKCHBIX
COCTUHEHUN. [Tonyuenue u
YCTOMYHUBOCTD KOMIIJIEKCHBIX
COCJIMHEHUN B BOJHBIX PacTBOpax.
Koncranra HECTOMKOCTH
KOMILJIEKCHOT'O MOHA. XWUMHUYECKHE
CBOMCTBaA KOMIIIEKCHBIX
COCMHECHUM. [Ipupona

XHUMHYECKOH CBSA3H B KOMIUICKCHBIX
COMHCHHAX IO MCTOAY BAJICHTHBLIX
cBsaA3eil. Bimsanue moins JIMIr'aHA0B.

KapOonunbHbIe KOMILUIEKCHI
METAJLIOB M UX  CTPOCHHE.
[Ipumenenne KOMIUIEKCHBIX

COG,I[I/IHCHI/Iﬁ B MCTAJLUTYpTHUH.

1.19

JlabopaTopuas padora. CocTan
PacTBOpOB.
Cnocobsl  pacuéra  3aJaHHOU
KOHIIEHTpAIUH. Onpenenenue
IUIOTHOCTU ~ pacTBopoB. Criocob
ofpenieeHus cocraBa
MPUTOTOBJIEHHBIX pacTBOpOB.
Turpumerpuueckoe oOIpeaesieHue
cocTaBa IIPUTOTOBICHHOTO

pacTtBopa.

1.20

JlaboparopHasi padora. Peaknun
OKHCJIEHHSI - BOCCTAHOBJICHUSI.
Crenenn OKHCJIEHUSI ~ aTOMOB
XUMHUYECKHUX COCTMHECHUM.
OCHOBHbIE OKHUCIIUTENEH
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BOCCTaHOBHUTCIIA. Biusane

Xapakrepa cpenbl Ha
OKHCIIUTEIBHYIO CIIOCOOHOCTH
HepMaHraHaTa KaJIusL.

JIBolicTBEHHAas MpUpOa MEPOKCUIa
BOJIOpOJA.

1.21

JlaGopaTtopnas pabora.
Boaopoanbiii moka3sareJb.
I'mapoaus codeii.
Huccounanus pacTBOPEHHOTO
BEIIECTBA M  MOJIEKYJl  BOJBI.
Bonpopoansiit nokazaresns. Pacuér u
AKCIIEPUMEHTAILHOE OMpEeIeIICHUE
KOHIIEHTPAIlMd MOHOB BOJOPOJa U
HOHOB B  BOJHOM  pacTBODE.
I'maponus comeit. OCHOBHBIE THIIBI
TUPOIIN3a COJIeH. Brnusuue
TeMIlepaTypbl, pa30aBleHUs U
KHUCIIOTHOCTHU pacTBopa Ha

MPOTEKAHUE TUAPOJIN3a COJICH.

1.22

JlabopaTopnas padora.

XuMuuyecKkne cBOMCTBA

COeTUHEHHH MeTAJJIOB.
OKClepUMEHTAIbHOE  U3Yy4YCHHE
KHCIIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U THJIPOKCHIOB METAJIOB
n OKHUCJIUTEIbHO-
BOCCTAHOBUTEIHHBIX CBOICTB
CO€IUHEHHUI METaJIOB.

1.23

JlabopaTopnas padora.
DJIeKTPOAHbIE MOTEHUAJIbI U
3JIeKTPOABMIKYINAS CHJIA
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rajJbBaHHYICCKOIO 3JIEMEHTA.

Bo3HnuknoBeHue CKayKa
3JIEKTPOHHOTO TMOTEHIMAIa U €ro
U3MEpEHUE. Bonoponnsrii
SJIEKTPOJ, IIKajga CTaHJAPTHBIX
AJIEKTPOJIHBIX MOTEHIINAJIOB.
I'anpBanmyecKmii 9JIEMEHT,
omnpeieseHue S/C
rajJbBaHUYECKOTO AJICMEHTA.

Xnopua-cepeOpsiHbIA ~ 3IIEKTPO/I.
Pacuér anexTpoAHbIX MOTEHIINAJIOB

9JICMCHTA.

u 2]1C rajJbBaHUYECKOTO

dopma aTTecTallMU

Hroro no kypcy

10
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HN.o. 3aB. Kadenpoit «Xumbuorex»
K.T.H

PykoBogurens
00pa3oBaTeNbHON POTrPAMMBI
JOLIEHT, K.T.H

/H.E. Hukomnaiikuua /

/T".X. Illapumn3sHoBa/
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[punoxenne 1
MUMHHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUMCKOM ®EJEPALTAN

DOEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIbHOE YUYPEXXIEHME BBICIHIEI'O OBPA3SOBAHIS
«MOCKOBCKHUM MOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI1 NOJUTEX)

Hamnpasnenue nmoaroroku: 22.03.02 METAJUJIYPI'UA
OIl (mpo¢puinb): « ATHHOBAIIMY B METAJLIYPIUH»
®opma 00yyeHHsI: 0OUHO-3209HASA
Bun npodeccruonanbHON AESITENBHOCTH:
Hay4HO-UCCIIEI0BATENbCKAs; IPOCKTHAS;
IIPOM3BOJICTBEHHO-TEXHOJIOTMUECKas; OpraHU3alMOHHO-YIIPaBICHYECKasl.

Kadenpa: «Xumbuorex»

®OH/I OHEHOYHBIX CPEJICTB

MO JUCHUNJIUHE «Xumus»

Cocrag: 1. [Tacnopt (hoHa OLIEHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:
2.1 . KoHTpoJibHBIE JJOMAIITHUE 3a1aHHS
2.2.Bonpocsl K 3aueTy
2.3.3aauu K 3a4eTy

CocTraBuTelib:

NBanos Cepreii CepreeBuu

Mockaa, 2021
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- MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIETEHIIUIA

Tabuuua 1

Xumus

®T'OC BO 22.03.02 «MeTantyprusi»

B nporiecce ocBOCHUS JaHHOM TUCIUILTUHBI CTYACHT (YOPMUPYET U JCMOHCTPUPYET CICIYIOIINC

o0menpodgeccuoHaJbHbIE H MPO(peccCHOHATbHbIE KOMIETEHIIUHN:

KOMIIETEHLIUA IlepeyeHb KOMIIOHEHTOB TexHonorus Dopma Crenenu ypoBHeid

I/IHI[EKC OPOPMYJINPOBKA (l)OpMHpOBaHI/Iﬂ OICHOYHOTO OCBOCHMHA KOMHeTeHIII/lﬁ

KOMIeTeH Uit cpeacrBa**

OIIK-1 | CrocobHOCTB 3HATh. OCHOBBI HCTOPHH, PMIOCOPHH, MATEMATUKH, | JCKIHA, K/p Ba3zoBblii ypoBens
peuiarb 3a1auu | GU3UKU, XUMHU, UHHOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX Czl‘gggo’”e“wa” - BOCIIPOM3BOJCTBO
npoeCCHOHATBHON | TEXHOJIOTUH, HHKEHEPHOH U KOMITBIOTEPHOH rpaduku; g a60pa’T — zg;ztieeil;zz rs:amm B
NesITeNIbHOCTH, YMeTb: peliarTh CTaHAAPTHBIC NPO(PECCHOHANBHBIC | pagors, KoHTpOI
NpPUMEHSST  METOMBI | 33/1a4yd € TNPUMEHEHHEM E€CTeCTBEHHOHAYYHBIX | N ——
MO/IEIMPOBAHUS, OOIIeNHKEHEPHBIX 3HAaHUI, METOJI0OB MaTeMaTUYeCKOIro ypoBeHD
MaTeMaTHIECKOTO aHam3a u MO.I[eJ'II/IpOBaHI/ISI; - npaKTHecKoe
aHanms3a, BJIaJIeTh! _HaBbIKaMHU pelieHus 3a1a4 HpUMeHeHHE
C€CTCCTBCHHOHAYYHBIC HpO(l)eCCI/IOHaJIBHOI/I ACATCIIBHOCTHU, MPUMCHAA MCETO/bI [IOJIyYE€HHBIX 3HaHUU B
U OOLIEHH)KEHEPHBIE | MOACTUPOBAHMUS, MaTeMaTH4eCKOro aHanmsza, HpOILecce TOATOTOBKH
3HAHUS €CTeCTBEHHOHAYYHbIE U OOIIEHH)KEHEPHBIC 3HAHMS. K Ta6OpaTOPHBIM

paboram

OIIK-4 | Cnoco6HOCTH 3HATh. OCHOBHBIE TMpaBWJIa TMOMCKAa U OTOOpa | JeKuus, K/p Ba3zoBblii ypoBens
MIPOBOAUTD uH(pOpMaliU, METObI UCTIOIb30BaHUS HHPOPMAIUH JIJ1s ;2“6435;0"“““*3" - BOCTIPOU3BOJICTBO
U3MEpEHUs W | HOATOTOBKM M NPMHATMA pelleHMii B HAay4YHBIX Ha60pa’T0pHLIe :gzzt;zrgzz ::aHI/m B
HAOMIOICHNS B Cepe | NCCICOBAHMAX M B NPAKTHYCCKOW  TEXHUYCCKOH | pagore, KoHTpOTA
npoeCCUOHATIBHON | IeSTeNbHOCTH; P —
TeSITeTbHOCTH, yMeThb. CaMOCTOSITEIbHO HMCKaTh, aHAIW3HPOBATH H -
o0pabartbIBaTh U | oTOUpaTh HE00XO0IUMYIO uH(pOpMaIHIO, R
MIPE/ICTaBIATh OpraHM30BBIBATh, MPeoOpa3oBbBIBATh, COXPAHATH U P
SKCIEpUMEHTAIbHbBIE | epeiaBaTh e, T ——
JaHHbIE BJIA/IETh! HaBbIKaMU MIPUMEHSITh npaBuiia HpOLLECce TOATOTOBKH
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npeoOpa3oBaHusi MHPOPMAIUM HEOOXOAMMBIE ISl €€
XPaHCHUSI.

K J1a00paToOpHBIM
paboram

**- CoxkpareHus (opM OLEHOYHBIX cpeAcTB cM. B Tabmmue 2.
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Tabnuma 2
HepequL OIICHOYHBIX Cpe)lCTB mo JTUCIUIIJINHE «XUMHUD»

HaumenoBanmue IIpeacraBiaenue
Ne
0C ONCHOYHOIO0 Kparkasi XapaKTepHCTHKA OLEHOYHOI'0 CPeACTBA OIICHOTHOT'0
cpeacTBa cpeacrea B POC
CpencTBO NPOBEPKH €HUI TNPHMEHATH I10JyYEHHBIE Komrmiekr
KonTtponsHas pabora p POBEPKH yM p Y .
1 (K/P) BHAHUS JJIS PEIICHUS 3a7ad ONPEICIIEHHOTO THUIIA IT0 TeMe | KOHTPOJBHBIX 3aJaHHi
WA pazgerny 10 BapHaHTaM
Bonpocs! nns
cobecemoBanns K [CpeICTBO LIS MPOBEPKH HABHIKOB M YMCHHH NPUMEHSTH [IpuBeneHs! k
2 n1aGopaTOpHBIM  [IOJIYYEHHbIE 3HAHMS /Ul PELICHUs NPAKTHYECKHX 3a1adq mab0paTOPHBIM
paGotam IO TEME WIIH Pa3leiry paboram
(Ch)

[Ipunoxenue 3.1
IIpumepHBbIe BApDHAHTBI JOMALIHUX KOHTPOJIbHBIX padoT
IIpumep BapuaHTa JO0MAaLIHell KOHTPOJILHOI padoThl Ne 1

BemecTBo A BeTynmaeT B XUMHUECKYIO PEAKIIUIO C BEllecTBOM B

1.
2.
3.

Hanucatps ypaBHeHHE XUMHUYECKON PEAKLIMU B MOJIEKYJIIPHON U MOHHOU opme
BbinonHuTh 3a1aHME yKa3aHHOE B BApUAHTE

PaccuuTars pH pacTBopa 11e10491 MM KUCIOTHI, UCIIOJIb3YEMbIX B BapUaHTE , IPUHUMAs
a=1

CocTaBbTe MOJIEKYJSpHbIE M HMOHHBIE YPAaBHEHUS peaklUil Tuapoiu3a BCEX COJIeH,
NPUHUMAIOIIMX YYaCTHE B PEAKIMU. YKa3aTh KUCIOTHOCTh CPEIb.

Bapuant A: 100 r 1 % pacTBOpa Xnopuaa HUHKa

BapuanT B: 10 mn 0,1 M pactBopa rupokcuja JuTus

Haiitu maccy obpa3oBaBierocs ocajka

IIpumep BapuaHTa 10MalIHel KOHTPOJIbHOI padoTsl Ne 2

Ucnonp3ys Tabnuily TEpMOIMHAMUYECKUX BEJIMUNH

1.

2.
3.

4.

PaccuuTats TemnoBoii 3¢ ekt ykazaHHONH XMMUYECKON peakluu JUIsl JaHHOW Macchl WK
o0bema (TIpu H.y.) IJIs1 OJHOTO U3 BEIIECTB

Omnpenenuts BO3MOXHOCTD €€ IPOTEKAHMsI IIPU TaHHOM TeMIeparype

HanucaTts BbIpa’keHHS CKOPOCTH MpPsIMOW M OOpaTHOM peakiuil, a Tak)Ke KOHCTaHTBI
XUMHUYECKON pEeaKIIMK JaHHOW CUCTEMBbI

VYkazarb u3menenue kakux napamerpos (P, T,C) MOXXHO CMECTUTh paBHOBECHE CUCTEMBI:

a) BOPaBo (11 HEYSTHBIX HOMEPOB); 0) BICBO(MIsI YETHBIX HOMEPOB)
Bapnant Nel
Peaknus paznoxenus 1 kr kapOoHaTa HaTpus, coaepxkaiero 10% npumeceit , t+1097°C

~w

IIpumep BapuaHTa 1OMalIHel KOHTPOJIBbHOH padoThl Ne 3
CocTaBUTh M  YpaBHITh METOJOM, DJEKTPOHHOro OajaHca OKUCIMTEIBHO -
BOCCTAaHOBUTENbHBIE peakiMy. HanucaTth UX B MOHHOM BHJIE.
[IpuBecTH 35IEKTPOHHYIO (OPMYIIy aTOMOB OKHCIUTENS W BOCCTAHOBHUTENS O M TOCIE
peaxkuu
VYka3aTh TUII XUMUUYECKOM pEaKLIUU B KaXKJIOM COEITMHEHUHN
Hanucats npoueccsl , IpOTEKaIOIME Ha AIEKTPOJaxX U ONPEeTUTh Maccy BelecTa (A
ra3oB M 00bEM), BBIICNAIOMUXCSA HA 3JEKTPOJIaX MPH AIEKTPOIU3E BOJIHBIX PACTBOPOB
JIBYX JIFOOBIX COJIEH , WCIIOJIb30BAHHBIX B BapuaHTE , 3a Bpems (MUH.) U TIPH CHJIE TOKa
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(A), paBHBIX HOMeEpy BapuaHTa . B ciyuae mpoTekaHMsi Ha KaToJe OBYX IpPOLECCOB
YUYE€CTbh , UTO BBIXOJ 110 TOKY MeTaiia paseH 80%

5. Bapuant 1 a) Peakiust Mex1y nepMaHraHaTOM KaJlis U KOHLIEHTPUPOBAHHBIM PACTBOPOM
COJIIHOM KUCJIOTBI

6. b) Peaknus Merammmueckoi MeIu ¢ KOHIIGHTPUPOBAHHOM CEPHOM KUCIOTON

IIpumep BapuaHTa JOMalIHeN KOHTPOJIbHOH padoThl Ne 4

1. Hcnonw3ys yKazaHHOE XHMMHUYECKOE, MPENJIOKHUTh CHOCO0 MOJIY4YEeHHs MeETaula U3
JAHHOTO COEIMHEHUS M PAcCCUUTaTh CKOJIBKO YUCTOrO MeETallla MOXKHO IIOJy4UTh W3
JTAHHOM MAacchl BEIISCTBA

2. Ompenenuth Kakoe KOJIUYECTBO TEIUIOTHI BBIACIAETCS WU MOMVIOMAETCS MIPH MOJIy4EHUH
paccuuTaHHOrO KOJIMYECTBA MeTalia

3. IlpuBectn QopmMmyily BBICIIEIO OKCHJIA JAHHOTO MeTajlja, yKa3aTb €ro MpUpOAy U
MOATBEPAUTH 3TO INPUMEPAMH YPAaBHEHUN XUMHUYECKHMX PEaKLHMil B MOJICKYJIIPHON U
HOHHOM opMax

Ne BapnanTa Macca, Kr BemecrBo % npumeceii

1 1 XJiopua HATpUs 10
Bonpocs! 1 3anauu 17151 codece10BaHus K JIaDOPATOPHBIM padoTam
Oopa3zen «Jlaboparopnas padora «CocraB pacTBOpPOB»

1. PaccuuTaTh MaccoByIO 00 U MOJSIPHYIO KOHIIEHTPALMIO IPUTOTOBIEHHOIO B
n1abopaTopHOil paboTe pacTBOpa CepHOM KMCIOTHI

2. CdopmynupoBaTh HOHSATHE PACTBOPA K OCHOBHBIE CIIOCOOBI BBIPAYKEHHS COCTaBa
pacTBOpOB

3. TlepeuncnuTh OCHOBHBIE BUBI MEPHOW CTEKIJITHHON TOCY/IBI

4. OOBSACHUTD IOCIEOBATEIBHOCTD ONPEIEJICHUS IJIOTHOCTU pacTBOPOB. J{J1s Kako 1ienu
OTIPEAEISAOT MIIOTHOCTh PACTBOPOB?

5. B ueM cymHOCTb U 17151 Kakoi 11eNTd IPUMEHSIOT TUTPOBaHue?

6. IlmotHOCTE 5,5 M pacTtBOpa ruapokcuaa HaTpus paBHa 1,2 r/Mi. OnpeaenuTs MacCOBYIO
JIOJIX0 TUIPOKCHJIa HATPUS B ’TOM PacTBOPE.

7. PaccunrtaTh 00BEM pacTBOpPa CEPHOM KUCIOTHI (MaccoBas 105l KUCIOTHI 9,3% MIOTHOCTh
1,05 r/mi), koTopslii motpedyeTcs 1t npurorosieHus 0,55 M pactBopa cepHoi
KHUCI0ThI 00bemMoM 100 mit.

IIpunoxenue 3.2
3agaum K 3a4erty

1. B 500 mn pactBopa xyopuaa Oapus miotHocteio 1, 200 r/min conepxkurest 192 ¢ )
(BaCl,). Paccuntars mMonsipuyto konueHTpanuio ¢ (BaCl,) u MonspHyo KOHIIEHTpaIHio
skBuBasieHToB CakB (BaCly).

2. PaccuuTarh 00beM pacTBOpa I'MIpoKcuaa kanus ¢ MaccoBoil poneit ® (KOH)=0,349 u
IVIOTHOCTBIO p=1,34 T/MJI, KOTOpBIH HEOOXOAMMO B3ATh AJs mpurotoBieHus 500 mi
pactBopa ¢ maccoBoit goneit ® (KOH)=0,11, mnorHocts koToporo p=1,10 r/mu. Uemy
paBHa MosspHas kouteHTpanus ¢ (KOH) momygennoro pacteopa?

3. CocTaBUTb MOJIEKYJIIPDHOE W HOHHO-MOJIEKYJISIPHOE ypaBHEHHs THAPOJIH3a MO MepBOU
crynienu cynbdara raumus (111) Ga(SO4); u cynpduna kamus KiS . Ykasats nameHenue
pH pactBopa mocie pacTBOpeHus cojiei B JUCTWIIUpOoBaHHOM Boje. ['uaponus mo |l u
Il cTyneHsM He yYUTHIBATS.

4. Vcnone3ys CIpaBOYHBIE JJAHHBIE, PACCUUTATh BO3MOXKHOCTH mpeBpameHus FesOsqg B

MeTauTndeckoe kene3o ¢ momornbio Cu, Ni 1 Mg npu craHIapTHBIX YCIOBHUSX.
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5. PaccumTaTh KOJMYECTBO TEIUIOTHI, KOTOPOE BBIACIHMTCS MPH BOCCTaHOBIEHMH 175 T
okcuna sxeneza (Il ) meramnuyeckum amtoMuHueMm. BO3MOXKHO M MpoTeKaHUE 3TOU
peakuuu npu temmeparype 1500 °c

6. Kakue u3 okcumos Fe;0O3 , CuO u Al,O3 Moryt ObITh BOCCTAHOBJICHBI BOJOPOJIOM JI0
MeTasuia rpu temmeparype 1000 °c

7. Bo ckoibKO pa3 U3MEHUTCS CKOPOCTh MPSMOM peaklun

MgO , +CO,+ 5 Mg CO; AH<0
IIpM YMEHBIIEHUHU JaBJIEHHUS B cucTeMe B 3 pa3a? B kakoM HampaBlIeHMM CMECTUTCS
paBHOBECHE MTPU YMEHBIICHUU TEMIIEPaTyphI?

8. Ilpu Temmepatype 300 K ckopocTs peaknuu paBHa 5 ,5-107 monb/rrc. Ucnonbzys
npaBuiio Bant- ['odda paccuntarh cKOpocTh TakoW peakiuu rpu Temmneparype 355 K,
€CIIU ee TeMIIepaTypHbIid KodppuuueHT paseH 1, 32.

9. Ilpu noBeiieHUU TeMIepaTypsl ¢ 350 OC 10385 °C CKOpPOCTb peakiuu B 3 pasa.
Hcnonb3ys npasuio Bant- I'odda paccunraTs TeMnepaTypHbIii KOAQOHUIMEHT peaKIum.

10. CocraBuTh (opMyiTy KOMIUIEKCHOTO COEIMHEHHUS C KOOPAMHALMOHHBIM YHCIOM 2,
COCTaB KOTOPOTO  BBIpaKaeTcs (PopMyJIon AgCN'KCN. Vkazate 3apsn
KOMIUIEKCO0Opa3oBaTes , TUI THOPUIN3ALUU U T€OMETPUIECKYI0 (POpPMY KOMITJIEKCHOTO
coenuHeHus. HanucaTh BbIpakeHUE Ui KOHCTAHThI HECTOMKOCTU MOHA KOMILJIEKCHOTO
COETUHEHMUSI.

11. CocraButh (GopMyTy KOMIUIEKCHOTO COCIUHEHHS C KOOPIMHAIMOHHBIM YHCIOM 6,
cocrosimm u3 noro H',Pt **, CI". Harcars ypaBHEHME AMCCOLMAIMN KOMILIEKCHOTO
COEIMHEHUS U BBIPAKEHUE /Il KOHCTAHThI HECTOMKOCTH KOMIUIEKCHOI'O HOHA.

12. PacctaButh KOA((PUIMEHTHI B pEaKIUSAX OKHCICHUS-BOCCTAHOBJICHHUS IO METOAY
AIIEKTPOHHOTO OajaHca M HAIKCaTh YPaBHEHUSI B HOHHOM BHUJIE:

Cl,+H,O —HCIO+ HCl

PbS+HNO3; —S+Pb(NO3),+NO+H,0
13. PaccraButh K03(p(PHUIIMEHTHI B pEAKIUAX OKUCICHUS-BOCCTAHOBJICHUS 110 METOIY

SJICKTPOHHOT'O 6aﬂcha W HalliCaTb YPAaBHCHUA B HOHHOM BUJC:
P + HNO3;+H,0 —H3PO4+NO

Mn(OH)2+ Cl,+KOH— MnO,+KCI+H,0

14. Beruncnute D3JIC U HanmucaTth CXeMy rajibBaHHYECKOTO JJIEMEHTA, COCTaBJICHHOTO W3
HUKeNs , morpykeHHoro B 1M pactop NiSO4, u menu, norpyxennoi B 0,01 M pactBop
Cu SO4

15. Beruucnute OJIC u Hamucath CXeMy TrajdbBaHUUYECKOTO 3JIEMEHTA, COCTABJICHHOTO W3
CBUHIIA, IorpykeHHOro B 1M pactBop HuTpata ceunua (l1), u cepedpa , morpyxeHHoro B
0,01 M pactBOp HUTpaTa cepedpa.

16. Paccuntarh 00beM BBIICIMBIINXCS Ta30B (MPH H.y.) HAa KaTOJ€ U aHOJIE MPH IIEKTPOJIU3e
pactBopa cynbdara kanus B Teuenue 45 muH npu cuiie Toka 10 A. CoctaBUTh ypaBHEHHE
peakiuii Ha IEeKTpoax.

17. Paccuntarh Maccy U 00BbEM BEIIECTB, BBIACIUBIINXCS HA DJIEKTPOAAX MPU DIEKTPOIH3E
pactBopa HuTpara cepebpa B Teuenue 100 muuH mpu cune Toka 12 A. CocTaBHUTH
ypaBHEHHE PEeaKLMi Ha JIEKTPOoJax.

18. Ckoiibko BpeMeHH ToTpeOyeTcs I OKUCIICHUs (pacTBOPEHHUsS) Ha aHOJE MEIH Maccoi
32,5 T mpu BIEKTPONM3E pacTBOpPa CEPHOM KHUCIOTHI C MEIHBIMH 3JEKTPOJAMH.
CocTaBuTh YpaBHEHHUE PEAKIIMIA Ha AIEKTPOIax.

19. pH pactBopa B 2,1 pa3a mensbiue 3HaueHust pPOH. Paccuurtars pH u pOH pactBopa u
KOHIIEHTPAll NOHOB H uOH".

20. Paccunrath 3Hayenus pH u pOH pactBopa ¢ koHIeHTpauuei nonos H* c(H+) =3,7-107,
MOJIB/JI
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21.

22.

23.

24.

25.

Paccuurats 3Hauenus pH u pPOH pacTBopa ¢ koHueHnTpaiueit noHos OH’ c(OH') =6,9-10°
3, MOJIb/II

N3mepennoe 3Hauenue pPH pactBopa paBHo 7,31 paccuurate POH pactBOpa u
KOHIIeHTparmio nonos H' u OH .

[Ipn B3auMOACHCTBMM METAJUIMYECKOrO aatoMHHMS coaepxamiero 10% mnpumecen,
BbIIETWIOCH 2,7 1 BojgopoJja. PaccuntaTh Maccy METAJUIMUECKOTO aJIFOMUHMSL.

[Tpu pacTBOopeHuu yatyHu ( CriaB MeIu U LKMHKa) Maccod 20 T' B KOHIIECHTPHUPOBAHHOM
pacTBOpe THAPOKCHIA HATpUsi 0O0pa3oBajCs TETPArMAPOKCOLIMHKAT HATpUs U
razoo0pa3Hslii Bogopo oobemoM 2,24 51. HammcaTh ypaBHEHHE peaklMM M PacCUUTATh
MacCOBYIO JIOJIIO IIMHKA B JaTyHH.

B snexrponure tina KAN, ( rae K—kxatrnon, An-aHuOH) ¢ MOJIAPHON KOHIICHTpAIHe ¢

(KAnNy) paBroii 0,1 moib/n koHIIEHTpalms aHnOHOB ¢ (An) paBHa 0,02 moinw/n. Paccuurars
CTEIEHb JUCCOLMAIMH ICKTPOIIUTA.

10.

11.

12.

13.

14.

15.

[punoxenue 3.3
Bonpocs! k 3a4eTy no AMCHUILINHE «XHMMUD)

1. KopnyckynsipHO-BOIHOBBIE CBOMCTBA YacTULl. I [pMHIMI KBAHTOBaHUS SHEPTUN.
VYpaBuenus [lnanka u ne bpoins . [Ipunnun HeonpeaeneHHocTy I eizendepra.

2. KopnyckyisipHO-BOIHOBBIE cBOMCTBA yacTull. BonHoBoe ypaBHeHue [lpenunrepa
. ATOMHast OpOUTAIb.

3. KBanTtoBble uncna , ux Gu3N4ecKuil CMbICII.

4. Pacrnipenenenue 21eKTpOHOB B MHOTOUIEKTPOHHBIX aromax. [Tpunnun [aymnu.

IIpaBuno Xynna u KieukoBckoro

. Ctpykrypa [lepuoanueckoit CHUCTEMBI AN .Meunneneesa. 3aKOHOMEPHOCTHU

pacmpeneneHus 3JEKTPOHOB B aromMax , B IEpUOAax, Ipynnax M MOArpymmax.
CoBpemenHast pOpMyIHPOBKA MEPHOJUIECKOTO 3aKOHA.

. 3aKOHOMepHOCTI/I N3MCHCHHS B IIEpUOAAX U TI'PYIIIaAX. BHCPFI/IH HOHH3aIlMU CPOJCTBA K

AIIEKTPOHY, IEKTPOOTPULIATENbHOCTH, OKHCITUTETHFHO-BOCCTAHOBUTEIHHON
CIIOCOOHOCTH aTOMOB M KHCIIOTHO-OCHOBHOM MPUPO/IBI OKCHJIOB M TUAPOKCHIIOB.

. OcHOBHEIE XapPaKTCPUCTUKHU KOBAJICHTHOM CBSI3H: AJIMHA W DHEPIUs CBA3H, BaJICHTHBIHN

yroin. CnocoObl omucaHusl XuMUYeckoil cBsi3u. OOmas XapakTepuCTHKa MeEToja
BaJICHTHOM CBSI3M M METOJIa MOJICKYJISIPHBIX OpOUTasei.

. OOmeHHON U JIOHOpHO'aKI_[eHTOpHHI\/‘I MCXaHHU3MBbI 06pa3013aH1/1;1 KOBAJICHTHOM CBS3H.

HaCI)IHIaGMOCTB, HAIpaBJICHHOCTD, MTOJAPU3YEMOCTE U KPATHOCTDH KOBAJICHTHOM CBS3U.

. I'mbGpunuzanus atoMHbIX opOuTaneit . OCHOBHBIE THUIIBI THOpUAU3AIHH (SP, sz, Sp3 Sde,

Sp3d2FI/I6pI/IJII/13aIII/I$I). Csi3p TUOpUAM3ALMA C TPOCTPAHCTBEHHBIM PACIOJIOKEHUME
aTOMOB B MOJIEKYJIAX.

HeBanentHsie cuiibl B3auMoAeHCTBUSA. BaH-Iep-BaaibCOBBI CUIIbl. MEXMONIEKYIIPHOE
B3auMozelicTBre. BogopoaHas cBs3b.

Temota u pabora. BHyTpeHHss 3Heprus cuctemsbl. [lepBblif 3aKOH TEPMOAMHAMHUKH.
TennoBoii a¢ ekt u suTanenus. CraHAapTHAs SHTAIBINSA 00Pa30BaHM BELIECTB.

3axoH ['ecca u ero cneactsus. Beruncienue TemnoBoro 3dexra XuMUIeCKONH peaKIiu.
[TonsiTHe SHTpONMHU U CBOOOAHOM 3Hepruu I nd6ca. CtannapTHbIE 3HAYSHUSI SHTPOIIUHU U
cBoOonmHOM »sHeprum ['mbOOca. OrmpeneneHrne BO3MOXHOCTH —CaMOTPOU3BOJIBHOTO
IPOTEKAaHUsI XMMUUYECKON PEaKIIHH.

3akoH nedcTByOmUX Macc. CKOPOCTh M KOHCTaHTAa CKOPOCTU XMMHUYECKON PEaKIIHH.
BnusiHue pa3znuuHbIX (aKTOPOB HA CKOPOCTh XMUMHUYeCKHX peakiuil. [IpaBuno BanTt-
Toddoa.

Brnusiaue TemmnepaTypel Ha CKOPOCTb XMMHYECKHUX PEAKUUU. DHEprus aKTUBALIMH,
aKTHUBHBIE MOJIEKYJIbl. Y paBHEHHE AppeHuyca.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

OOpatumble u HeoOpaTHMble XHMHUYecKue peakiuu. KoHcTraHTa XHMHYECKOTro
paBHOBecus. DakTophl BIUAIOIIME HA XUMUdeckoe paBHoBecue. [Ipunnun Jle Ilarense-
bpayna, ero 3HaueHue AJi OCYIIECTBICHUS] XUMHUYECKUX MTPOLECCOB.

Hucnepcuple cucrteMbl. CriocoObl BBIpaXKEHHs COCTaBa pacTBOpPOB. PacTBopuMocCTb
BellecTB. XHUMHUYecKasi Teopusi oOpa3oBaHHs pacTBOpoB. CoybBaTbl M TUIPATHI.
Kpucramioruaparsl 1 UX CBOMCTBA.

Teopuu >7€KTPOJIUTHYECKON AUCcoIManuu. Jlucconuanust KucioT, OCHOBAaHUM U COJICH.
CreneHb 1 KOHCTaHTAa JIEKTPOJIMTUUECKON TUCCOIUAIUH.

3akoH pazbaBinenus OctBanbiaa.. Pacu€r koHLeHTpauuu MOHOB B pacTtBope. CHIIbHBIC
AIIEKTPOJIUTHI, IOHATHS 00 aKTUBHOCTH.

HNonnoe mnpowusBeneHue BoAbl. Bomoponnbelii mnokazarens. MeToasl onpeneneHus
KHCJIOTHOCTH pacTBOPOB. KUCIOTHO-OCHOBHBIE MHAMKATOPBHI.

I'maponus coneit. IIpoctoi, cTyneH4aThiii 1 MOJHBIA THAPOIU3. KoHCTaHTa U CTENEeHb
ruponusa. Biusaue paznnuHbix (pakTopoB Ha MPOTEKAHUS THAPOIIN3A.

Oco0eHHOCTH OKUCTUTENbHO-BOCCTAHOBUTEIbHBIX peakiuil. CTeneHb OKUCIEHUsI aToMa
B XMMHUYECKOM coelrHeHnU. OCHOBHBIE OKUCIIUTENSI U BOCCTaHOBUTENIU. PaccraHoBKa
K03 (UIIMEHTOB B YPAaBHEHUSIX PEAKIIHIA.

OKHCIUTENbHO-BOCCTAHOBUTEILHOE PABHOBECHE Ha TIPAaHULE «METaJI-PACTBOPY.
[TonsiTrie 00 31MeKTpojie, ABOMHOM JIIEKTPUUYECKOM CJIO€ U AJIEKTPOAHBIX MOTEHIHANAX.
Bunet anextponos. CtaHgapTHBIN BOJOPOIHBIN AIEKTPO.

VYpaBHenue HepHcTta. DnekTpoaBrkyilas cuia ¥ padoTa rajlbBaHUYECKOTO 3JIEMEHTa
Janmis-Skoow.

DNIEKTPOABUKYILAas CHJIA TaJbBAHUYECKOrO 3JI€MEHTA W HAMPABICHUS] OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKuil

OnekTponu3 paciuiaBoB. [locienoBaTenbHOCTh paspsiaa MOJIEKYJ U MOHOB Ha KaToJe U
aHoJle. OJEKTpOJIM3 C pacTBOPUMBIM aHoAOM. IIpumeHeHue nayekTposn3a B
METaJULypIUH.

OcoOeHHOCTH pa3psiia MOHOB U MOJIEKYJ Ha 3JEKTPoJaxX. DIEKTPOIU3 C paCTBOPUMBIM
aHosioM. [IpuMeHeHHe 3IIeKTpOau3a B MPOMBILUIEHHOCTH M JUISl 3aIUTHI OKpYXKarolen
Cpensbl.

Onextponu3. 3akoHbl @apaznes. Bwixon mno Ttoky. IlpuMenenue »snekrponusa B
MPOMBIIIIIEHHOCTH.

Meramisl B Ilepuonnueckon cucreme snementos .M. Menneneesa. B3aumoneiicrsue
METaJUIOB C BOJOW, KUCIIOTaMU U LIEJI0YaMHU.

B3aumopeiictBue MetannoB ¢ HeMeTaymiamu. (CBOHCTBA M NOJIYYEHHME OKCHJIOB,
TUAPUIOB, CYIb(UIO0B U KapOHUI0B METAJLIOB.

CrpoeHre 1 HOMEHKJIATypa KOMIUIEKCHBIX coenuHeHuil. [lomydeHne u yCcTOWYMBOCTD
KOMIUIEKCHBIX ~COEAMHEHHM B BOJHBIX pacTBopax. KoHCTaHTa HECTOWKOCTH
KOMIUIEKCHOTO HOHA.

XUMHUYECKUE CBOWCTBA KOMIUIEKCHBIX coeauHeHuil. [Ipupoga Xumu4eckoil CBSI3UM B
KOMILJIEKCHBIX COMHEHUSIX 110 METOAY BaJ€HTHBIX CBsI3el. BrnusiHue nomis 1uranaos.
KapOoHuibHble KOMIUIEKCH METAIIOB M UX cTpoeHue. [IpumeHeHHe KOMIUIEKCHBIX
COEIMHEHUI B METAJUIYprUH.
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